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IMPORTANT NOTICE 

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any 
semiconductor product or service without notice, and advises its customers to obtain the latest 
version of relevant information to verify, before placing orders, that the information being relied 
on is current. 

TI warrants performance of its semiconductor products and related software to the specifications 
applicable at the time of sale in accordance with TI's standard warranty. Testing and other quality 
control techniques are utilized to the extent TI deems necessary to support this warranty. 
Specific testing of all parameters of each device is not necessarily performed, except those 
mandated by government requirements. 

Certain applications using semiconductor products may involve potential risks of death, 
personal injury, or severe property or environmental damage ("Critical Applications"). 

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR 
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES 
OR SYSTEMS OR OTHER CRITICAL APPLICATIONS. 

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. 
Use of TI products in such applications requires the written approval of an appropriate TI officer. 
Questions concerning potential risk applications should be directed to TI through a local SC 
sales office. 

In order to minimize risks associated with the customer's applications, adequate design and 
operating safeguards should be provided by the customer to minimize inherent or procedural 
hazards. 

TI assumes no liability for applications assistance, customer product design, software 
performance, or infringement of patents or services described herein. Nor does TI warrant or 
representthat any license, either express or implied, is granted under any patent right, copyright, 
mask work right, or other intellectual property right of TI covering or relating to any combination, 
machine, or process in Which such semiconductor products or services might be or are used. 

Copyright © 1995, Texas Instruments Incorporated 

Printed in U.S.A. by 
Custom Printing Company 

Owensville, Missouri 



INTRODUCTION 

In the 1995/1996 Data Transmission Circuits Data Book, Volume 1, the Mixed-Signal Products Division 
of Texas Instruments (TI) presents technical information on various products for electronic media and 
electronic devices. 

The TI data transmission circuits represent technologies from classic bipolar through Advanced Low-Power 
Schottky (ALS) , I MPACTTM, LinBICMOSTM, CMOS, and BiMOS processes. The ALS and IMPACT 

. oxide-isolated technologies provide the data transmission family with improved speed-power characteristics. 
LinBiCMOS technology has the best features of CMOS and bipolar processes of fast switching speeds, low 
quiescent power, high voltage breakdowns, voltage or current preCision, and stability. 

This data book provides information on the following types of products: 

• Data line drivers 

• Data line receivers 

• Data line transceivers 
The data transmission line drivers, receivers, and transceivers, which support many popular data 
transmission standards, can connect electronic devices and systems at high data rates over significant cable 
lengths. 

Among new products offered by TI in the 1995/1996 Data Transmission Circuits Data Book, Volume 1 are 
LinBiCMOS circuits for the standard footprints of EIA RS-485, including military temperature range offerings; 
differential drivers and receivers that operate from a 3-V supply; new circuits for EIAlTIA-423-B; a 
single-ended Small Computer System Interface (SCSI) transceiver with integrated termination; and low-cost 
EIAlTIA-232-E driver and receiver combinations. 

The data book is organized for quick location of a specific data sheet. The sequence is in base part number 
order (Le., SN75ALS176 is located next to the SN75176B). The alphanumeric index provides a quick method 
of locating the data sheet for a known part number and indicates new products in this edition. A preview of 
new products that are near release to production are included for the first time in this data book. 

The selection guide is grouped by industry standard and includes key features and the standard device 
footprint of the products in each category. The cross-reference guide lists other manufacturers devices with 
the suggested TI replacement. Applications, ordering, and package mechanical information are the last 
sections of the data book. 

While this data book offers design and specification data only for data transmission products, complete 
technical data for any TI semiconductor product is available from your nearest TI Field Sales Office, local 
authorized TI distributor, or by writing directly to: 

Texas Instruments Incorporated 
LITERATURE RESPONSE CENTER 
P.O. Box 809066 
DALLAS, TEXAS 75380-9066 

or telephone the TI Literature ~esponse number: 1-800-477-8924. 

We sincerely believe the new 1995/1996 Data Transmission Circuits Data Book, Volume 1 will be a valuable 
addition to your collection of technical literature. 

IMPACT and UnBiCMOS are a trademarks of Texas Instruments Incorporated. 
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AM26LV31 .... . . • . . . . . . .. 2-27 
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SN55107A 
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SN55108A 

SN55108B 
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SN55110A 
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2-89 
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SN65ALS174A ....•...•.... 2-503 
SN65ALS176 ......•...•.•. 2-591 

SN65ALS180 .......••..... 2-633 
SN65C185 2-685 
SN65C188 ......•......... 2-717 
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SN65C189A .•......••....• 2-733 

SN65C198 .............•.. 2-813 
SN65C1154 

SN65C1167 
SN65C1168 

SN65C1406 
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SN65LBC173 
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SN65LBC175 
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2-941 
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2-969 
2-457 

2-487 

2-517 
2-549 
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2-465 

2-495 
SN75175 .•....•....•....• 2-525 
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EIA R8-485 

DRIVERS/RECEIVERS 
PER PACKAGE 

0/4 

1/1 

2/2 

3/3 

DRIVER/RECEIVER 
tpd (ns) 

27 

35 

30 

27 

35 

30 

25/45 

13/19 

11.5/18 

10/16.5 

22/37 

60/35 

22/35 

22/40 

18/30 

13/19 

18/30 

22/37 

35/35 

22/37 

35/35 

13119 

22/37 

ICC FOOTPRINT (rnA) 

27 

70 

AM26LS32 

11 

27 

70 

MC3486 

11 

5.4 

30 

SN75176 

50 

55 

70 

SN75179 
4.2 

55 SN75ALS180 

4 SN75ALS180 

50 
MC34050 

110 

50 
MC34051 

110 

SN75ALS170 
90 

SN75ALS171 
72 
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SELECTION GUIDE 

DEVICE TYPE 
PAGE 

NUMBER 

SN75ALS173 2-473 

SN55173 2-465 

SN65173 2-465 

SN75173 2-465 

SN55LBC173 2-479 

SN65LBC173 2-487 

SN75LBC173 2-487 

SN75ALS175 2-535 

SN65175 2-525 

SN75175 2-525 

SN55LBC175 2-541 

SN65LBC175 2-549 

SN75LBC175 2-549 

SN55LBC176 2-605 

SN65LBC176 2-605 

SN75LBC176 2-605 

SN65ALS176 2-591 

SN75ALS176 2-591 

SN75ALS176A 2-591 

SN75ALS176B 2-591 

TL3695 2-1011 

SN75176A 2-557 

SN65176B 2-567 

SN75176B 2-567 

SN95176B 2-579 

SN75179B 2-615 

SN65LBC179 2-623 

SN75LBC179 2-623 

SN65ALS180 2-633 

SN75ALS180 2-633 

SN65LBC180 2-645 

SN75LBC180 2-645 

SN75ALSl177 2-959 

SN751177 2-949 

SN75ALSl178 2-959 

SN751178 2-949 

SN75ALS170 2-405 

SN75ALS171 2-419 

SN75ALS17ll 2-977 
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SELECTION GUIDE 

EIA RS·485 (continued) 

DRIVERS/RECEIVERS 
PER PACKAGE 

4/0 

9/9 

1-6 

DRIVER/RECEIVER 
tpd (ns) 

22 

65 

20 

22 

65 

20 

19.6/33 

10/10 

26.4/30.7 

ICC FOOTPRINT (mA) 

55 
AM26LS31 

60 

7 AM26LS31 

55 

60 

MC3487 

7 

45 
SN75LBC976 

60 

45 SN75LBC978 
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DEVICE TYPE 
PAGE 

NUMBER 

SN65ALS172A 2-443 

SN75ALS172A 2-443 

SN75172 2-435 

SN55LBC172 2-449 

SN65LBC172 2-457 

SN75LBC172 2-457 

SN75ALS174A 2-503 

SN75174 2-495 

SN55LBC174 2-509 

SN65LBC174 2-517 

SN75LBC174 2-517 

SN75LBC976 2-897 

SN75976A 2-875 

SN75LBC978 2-919 



SELECTION GUIDE 

EIA RS-422-A, CCITT v.11 
DRIVERS/RECEIVERS DRIVER/RECEIVER ICC FOOTPRINT DEVICE TYPE 

PAGE 
PER PACKAGE lpeI (n8) (mA) NUMBER 

25 SN75157 SN75157 2-321 

300 50 SN75146 2-279 
012 uA9637 

uA9637A 25 2-1039 

85 50 uA9639 uA9639 2-1049 

AM26C32 2-35 
30 14 

AM26LS32A 2-41 

27 27 SN75ALS173 2-473 

SN75ALS193 2-757 
22 35 

SN75ALS197 2-801 
AM26LS32 

AM26LS32A 2-41 

AM26LS33A 2-41 

35 70 SN55173 2-465 

0/4 SN65173 2-465 

SN75173 2-465 

27 27 SN75ALS175 2-535 

SN55ALS195 2-779 

22 35 SN75ALS195 2-779 

MC3486 SN75ALS199 2-823 

SN65175 2-525 
70 

35 SN75175 2-525 

70 MC3486 2-69 

SN65ALS176 2-591 
13119 

SN75ALS176 2-591 
30 

SN75ALS176A 11.5118 2-591 

10/16.5 SN75ALS176B 2-591 

60/35 50 SN75176 SN75176A 2-557 

111 
22137 50 TL3695 2-1011 

SN65176B 2-567 

22/35 
55 

SN75176B 2-567 

SN95176B 2-579 

22140 
70 

SN75179 SN75179B 2-615 

SN75ALS180 
SN65ALS180 2-633 

13119 30 
SN75ALS180 2-633 

50 SN75158 SN75158 2-327 
25 

2/0 
65 SN75159 SN75159 2-335 

7 40 SN75ALS191 2"':'743 
uA9638 

15 65 uA9638 2-1045 
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SELECTION GUIDE 

EIA RS-422-A, CCITT v.11 (continued) 

DRIVERS/RECEIVERS DRIVER/RECEIVER ICC 
PER PACKAGE tpd (ns) (rnA) FOOTPRINT 

12127 9 

MC34050 
22/37 50 

35/35 110 
2/2 

12/27 9 

MC34051 
22/37 50 

35/35 110 

13/19 90 SN75ALS170 

3/3 22/37 72 
SN75ALS171 

13/19 90 

12 3 

14 45 

AM26LS31 
22 55 

65 60 

4/0 
20 80 

14 45 

22 55 MC3487 

65 60 

20 
80 

30 SN75151 

EIA/TIA-423-B, CCITT V.1 ot 
DRIVERS/RECEIVERS 

FOOTPRINT DEVICE TYPE PER PACKAGE 

4/4 SN75LBC784 SN75LBC784 

4/4 SN75LBC876 SN75LBC786 

210 uA9636A uA9636A 

tAli RS-422 receivers apply to 423. 
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., 
PAGE 

DEVICE TYPE NUMBER 

SN65Cl167 2-941 

SN75Cl167 2-941 

SN75ALSll77 2-959 

SN751177 2-949 

SN65Cl168 2-941 

SN75Cl168 2-941 

SN75ALSl178 2-959 

SN751178 2-949 

SN75ALS170 2-405 

SN75ALS1711 2-977 

SN75ALS171 2-419 

AM26C31 2-11 

SN55ALS192 2-747 

SN75ALS192 2-747 

SN65ALS172A 2-443 

SN75ALS172A 2-443 

SN75172 2-435 

AM26LS31 2-19 

SN55ALS194 2-769 

SN75ALS194 2-769 

SN65ALS174A 2-503 

SN75ALS174A 2-503 

SN75174 2-495 

MC3487 2-75 

SN75151 2-291 

PAGE 
NUMBER 

2-849 

2-855 

2":1033 



EIAITIA-232, CCITT V.28 
DRIVERS/RECEIVERS 

PER PACKAGE 

0/4 

1/1 

210 

212 

3/3 

3/5 

4/0 

4/0 

4/4 

4/5 

SUPPLY VOLTAGE(S) FOOTPRINT 

5V MC1489 

5Vor12V SN75154 

±5V SN75155 

±12V 
SN75150 

uA9636 

5V MAX232 

±5V 

MC145406 

±12V,5V 

±5V SN75C185 

±5V SN75C185 

5V SN75LBC187 

3V SN75LV4735 

3Vor5V SN75LV4737A 

±9V MC1488 

±9V 

MC1488 

±5V LT1030 

SN75C198 

±12V,5V SN75186 

±5V SN75C1154 

5V MAX241 

-!/} TEXAS . 
INSTRUMENTS 

DEVICE TYPE 

MC1489 

SN55189 

SN75189 

MC1489A 

SN55189A 

SN75189A 

SN65C189 

SN75C189 

SN65C189A 

SN75C189A 

SN75154 

SN75155 

SN75150 

uA9636A 

MAX232 

SN65C1406 

SN75C1406 

TL145406 

SN75185 

SN65C185 

SN75Cl85 

SN75LBC187 

SN75LV4735 

SN75LV4737A 

MC1488 

SN55188 

SN75188 

SN65C188 

SN75C188 

LT1030C 

SN65C198 

SN75C198 

SN75186 

SN65Cll54 

SN75Cl154 

SN75LBC241 
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SELECTION GUIDE 

PAGE 
NUMBER 

2-725 

2-725 

2-725 

2-725 

2-725 

2-725 

2-733 

2-733 

2-733 

2-733 

2-303 

2-311 

2-285 

2-1033 

2-63 

,2-969 

2-969 

2-1023 

2-675 

2-685 

2-685 

2-703 

2-991 

2-1001 

2-709 

2-709 

2-709 

2-717 

2-717 

2-57 

2-813 

2-813 

2-693 

2-933 

2-933 

2-843 
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SELECTION GUIDE 

miscellaneous standards 

STANDARD 

IEEE 802.3 (Ethernet) 

IEEE 896.1 (Futurebus) 

IEEE 488 (GPIB) 

IBM 360/370 

1-10 

DRIVER/RECEIVER 
FOOTPRINT PER PACKAGE 

2/2 SN75ALS085 

1/1 SN75LBC086 

17/10 SN75LBC088 

OS3893 

4/4 
OS3897 

OS3896 

SN75160 

8/8 

SN75161 

SN75162 

0/3 N8T24 

SN75128 
0/8 

SN75129 

2/0 N8T23 

3/3 SN751730 

MC3481 
4/0 

MC3485 
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INSTRUMENTS 

DEVICE TYPE 

SN75ALS085 

SN75LBC086 

SN75LBC088 

SN75ALS053 

SN55ALS057 

SN75ALS057 

SN55ALS056 

SN75ALS056 

SN55ALS160 

SN75160B 

SN75ALS160 

SN55ALS161 

SN75161B 

SN75ALS161 

SN75162B 

SN75ALS162 

SN75124 

SN75128 

SN75129 

SN75123 

N8T23 

SN751730 

SN75126 

SN75130 
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PAGE 
NUMBER 

2-119 

2-135 

2-145 

2-81 

2-89 

2-89 

2-!l9 

2-89 

2-357 

2-347 

2-357 

2-383 

2-369 

2-383 

2-369 

2-395 

2-235 

2-247 

2-247 

2-231 

2-231 

2-985 

2-241 

2-253 



general purpose 
DRIVERS/RECEIVERS 

PER PACKAGE 

0/2 

0/2 

0/4 

1/1 

210 

210 

4/4 

TYPE OF DRVR (RLlI 
LINE CIRCUIT RVR (Vth) 

Differential,-15 < VICM < 15 V 1000mV 

Differential, -3 < VICM < 3 V 10mV 

Differential, -15 <VICM < 15 V 1000 mV 

Differential, -3 < VICM < 3 V 10mV 

Differential, -6 < VICM < 6 V 25mV 

Differential, -15 < VICM < 15 V 1000mV 

Single Ended Adjustable 

Differential,-15<VICM < 15 V 0.5V 

Differential,-15 < VICM < 15 V 

Differential, 0 < VICM < 6 V 100011000 mV 

Differential, -15 < VICM < 15 V 

Differential, 0 < VICM < 6 V 

Differential, Voltage Mode 100n 

Differential, Current Mode NA 

Differential, Voltage Mode 100n 

Single Ended, Open Collector 50n 

Single Ended, Open Collector 50n 

~TEXAS 
INSTRUMENTS 

FOOTPRINT 

DS8820 

SN75107 

DS8820 

SN75107 

SN75115 

SN75140 

SN75141 

AM26LS32 

SN75116 

SN75117 

SN75118 

SN75119 

DS8830 

SN751 09 

SN75110 

SN75112 

SN75113 

SN75114 

AM26S10 

AM26S11 

SN75138 
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DEVICE TYPE 
PAGE 

NUMBER 

DS8820A 2--657 

SN55182 2--657 

SN75207 2-835 

SN75182 2--657 

SN75207B 2-835 

SN55107A 2-159 

SN55107B 2-159 

SN75107A 2-159 

SN75107B 2-159 

SN75207 2-835 
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Texas Instruments makes no warranty as to the information furnished and the buyer assumes all risk in the use 
thereof. No liability is assumed for damages resulting from the use of the information contained herein. 
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AM26S10C, AM26S11C 
QUADRUPLE BUS TRANSCEIVERS 

• Schottky Circuitry for High Speed, Typical 
Propagation Delay Time ... 12 ns 

• Drivers Feature Open-Collector Outputs for 
Party-Line (Data Bus) Operation 

• Driver Outputs Can Sink 100 mA at O.S V 
Maximum 

• PNP Inputs for Minimal Input Loading 

• Designed to Be Interchangeable With 
Advanced Micro Devices AM26S10 and 
AM26S11 

description 

The AM26S10C and AM26S11C are quadruple 
bus transceivers utilizing Schottky-diode­
clamped transistors for high speed. The drivers 
feature open-collector outputs capable of sinking 
100 mA at 0.8 V maximum. The driver and strobe 
inputs use pnp transistors to reduce the input 
loading. 

SLLSI16B- JANUARY 1977 - REVISED MAY 1995 

D OR N PACKAGE 

(TOP VIEW) 

GND Vee 
18 48 

4R 
1D 4D 
2D S 
2R 3D 
28 3R 

GND 8 

THE AM26S11IS NOT RECOMMENDED 
FOR NEW DESIGNS 

The driver of the AM26S10C is inverting; the driver of the AM26S11C is noninverting. Each device has two 
ground connections for improved ground current-handling capability. For proper operation, the ground pins 
should be tied together. 

The AM26S1 OC and AM26S11 C are characterized for operation over the temperature range of O°C to 70°C. 

~~~~C:fo~1: sl=r=~~81~~;:nt!n::: ,c::~~= 
standard warranty. Procluetlon processing does not necessarily Include 
teotIng 01 all parameters. 

S 

H 

H 

Function Tables 

AM26S10C 
(transmitting) 

INPUTS OUTPUTS 

S 

L 

L 

D B 

H L 

L H 

AM26S11C 
(transmitting) 

R 

H 

L 

INPUTS OUTPUTS 

S D B R 

L H H L 

L L L H 

AM26S10C AND AM26S11C 
(receiving) 

INPUTS OUTPUT 
B D R 

H X L 

L X H 

H = high level, L = low level, X = Irrelevant 

~TEXAS 
INSTRUMENTS 
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AM26S10C, AM26S11C 
QUADRUPLE BUS TRANSCEIVERS 

SLLS116B - JANUARY 1977 - REVISED MAY 1995 

logic symbolst 

AM26S1OC 

10 
2 

18 
1R 
20 7 
2R 

28 

3,0 9 38 
3R 
40 15 
4R 

48 

10 
1R, 
20 
2R 
30 
3R 
40 
4R 

t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagrams (positive logic) 

AM26S10C 

, 

s 

10 

1R 

20 

.2R 

30 

3R 

40 

4R 

2-4 

D---I1+I-+i_2:,. 18 

D---ir.-f-+i_;,..7 28 

D---ir.-f-+i_=-9 38 

D---ir.-f-+i~15=- 48 

s 

10 

1R 

20 

2R 

30 

3R 

40 

4R 
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AM26S11C 

""""1+---,-7 28 

.,......1+--9 38 

15 
.".....1+--48 

'AM26S11C 

D---I1+I-+i_.=2 18 

D---ir.-f-+i_-,-7 28 

D---ir.-f-+i_.::.9 38 

D---ir.-f-+i~1.::..5 48 



AM26S10C, AM26S11C 
QUADRUPLE BUS TRANSCEIVERS 

SLLSl168 - JANUARY 1977 - REVISED MAY 1995 

schematic (each transceiver) 

B----~~====~========;===~--~~~r_------~~------~~vcc 

0_--1 

2kO 
NOM 

1100 
NOM 

R 

~--+-----~----~---4--~~--~~~-----4--~-4--~r-~---GND 

s 

---------- ----------, 

To Three 
Other 
Drivers 

ToOne 
I-+---~-+ Other 

Receiver 

I 
I L _____ .., 
Common 
Circuitry I 

I 
I 

To TWo I 
f----'"--+ Other I 

Receivers I 
I 
I 
I L __________________________________________ ~ 

~TEXAS 
INSTRUMENTS 
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AM26S1 ac, 'AM26S11 C 
QUADRUPLE BUS TRANSCEIVERS 

SLLS116B-JANUARY 1977- REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) .................................................... -0.5 V to 7 V 
Driver or strobe input voltage range, VI .;........................................... -0.5 V to 5.5 V 
Bus voltage range, driver output off, Vo ........................................... -0.5 V to 5.25 V 
Driver or strobe input current range, II ................. , . . . . . . .. . . . . . . . . . . . . . . . . . . -30 mA to 5 mA 
Driver output current, 10 ....... , .....•......•.....•........ ,............................. 200 mA 
Receiver output current, 10 ...........•....•.•.....•........ ,.............................. 30 mA 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, T A ....... ,...................................... O°C to 70°C 
Storage temperature range, Tstg .......................... ,....................... -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device, These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values are w~h respect to network ground terminals connected together. 

PACKAGE 

D 

N 

DISSIPATION RATING TABLE 

TA $ 25°C DERATING FACTOR 
POWER RATING ABOVE TA = 25°C 

950mW 
1150 mW 

7.S mW/oe 
9.2mW/oe 

recommended operating conditions 

Supply voltage, Vee 

High-Ievael input voltage, VIH 

low-level input voltage, V I l 

Receiver high-level output current, IOH 

low-level output current, IOl 

Operating free-air temperature, T A 

2-6 

D orS 

B 

DorS 

B 

Driver 

Receiver 

~TEXAS 
INSTRUMENTS 
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TA = 70°C 
POWER RATING 

S08mW 

73SmW 

MIN 

4.75 

2 

2.25 

0 

NOM 

5 

MAX UNIT 

5·25 V 

V 

0.8 
V 

1.75 

-1 rnA 

100 
rnA 

20 

70 °e 



AM26S10C, AM26S11C 
QUADRUPLE BUS TRANSCEIVERS 

SLLSl16B - JANUARY 1977 - REVISED MAY 1995 

electrical characteristics over recommended operating free-air temperature range 

PARAMETER TEST CONDITIONS MIN .TYpt MAX 

VIK Input clamp voltage o orS Vee = 4.75 V, II =-18 rnA -1.2 

VOH High-level output voltage R 
Vee = 4.75 V, VIH =2V, VIL= 0.8 V, 2.7 3.4 
10H=-1 mA 

R IOL-20 mA 0.5 

Vee = 4.75 V, VIH=2V, IOL-40 mA 0.33 0.5 
VOH Low-level output voltage 

B VIL .0.8 V IOL=70 mA 0.42 0.7 

10L= 100mA 0.51 0.8 

Vee-5.25V, Va = 0.8 V -50 

10(0f!) Off-stage output current B VIH =2V, Vee- 5.25 V, Va =4.5 V 100 
VIL=0.8 V 

Vee = 0, VO=4.5V 100 

0 30 
IIH High-level input current 

S 
Vee = 5.25 V, VI =2.7V 

20 

II 
Input current at maximum 

OorS Vee = 5.25 V, VI =5.5V 100 
input voltage 

Low-level input current 
0 -0.54 

IlL Vee = 5.25 V, VI = 0.4 V 
S -0.36 

lOS Short-circuit output current:!: R Vee = 5.25 V -18 -60 

Vcc = 5.25 V, Strobe at 0 V, No load, 45 70 
ICC Supply current 

All driver outputs low 80 

t All tYPical values are at TA = 25·C and VCC = 5 V. 
:!: Not more than one output should be shorted to ground at a time, and duration of the short circuit should not exceed one second. 

switching characteristics, Vee = 5 V, TA = 25°C 

FROM PARAMETER 
(INPUT) 

tpLH 
Propagation delay time, 
low-to-high-Ievel output 

0 

tpHL 
Propagation delay time, 
high-to-Iow-Ievel output 

tPLH 
Propagation delay time, 
low-to-high-Ievel output 

S 

tpHL 
Propagation delay time, 
high-to-Iow-Ievel output 

Propagation delay time, 
tpLH low-to-high-Ievel output 

B 

tPHL 
Propagation delay time, 
high-to-Iow-Ievel output 

trLH 
Transition time, 
low-to-high-Ievel output 

trHL 
Transition time, 
high-to-Iow-Ievel output 

TO TEST AM26S10C 

(OUTPUT) CONDITIONS MIN 

B 

B 

See Figure 1 

R 

B 

~TEXAS 
INSTRUMENTS 
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TYP 

10 

10 

14 

13 

10 

10 

10 

4 

AM26S11C 

MAX MIN TYP MAX 

15 12 19 

15 12 19 

18 15 20 

18 14 20 

15 10 15 

15 10 15 

4 10 

2 4 

UNIT 

V 

V 

V 

IlA 

IlA 

IlA 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 
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AM26S10C, AM26S11C 
QUADRUPLE BUS TRANSCEIVERS 

SLLS116B -JANUARY 1977 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Pulse 
Generator 

(see Note A) 

r-------------------------, I AM26S11C 

,---+--H1 ~ - [>0- I 
1 
1 
1 
1 

I 
1 
1 

Receiver 1 
1 

1 

SOO 

VCC 

2800 

L. __ _____ .J 
See Note C 

D 

Pulse 
Generator 

(see Note A) 
S 

SOpF 
(see Note B) I 

TEST CIRCUIT 

AM26S11C 

B 

1SpF I 
(see Note B) 

R 

D,_",.. J.. *------------------ :.:, 
I ~A~M~26~S~1~oc~1 OV 
I I 

Strobe Input 1 1 J 'I -==== :;, 
___ ~I------~I------~t ~ 

I I I 1 ov 
-+I j4- tPLH -.j j4'"" tPHL ~ I+- tPLH -+i I+- tPHL 

I DtoB DtoB I StoB I StoB 

B" --1 ~ I F~== 
-.! j4- tpHL -.! j4- tpLH --t j4- tpHL -.j j4- tPLH 

VOH 

1.SV 

VOL 

I B to R I Bto RIB to RIB to R 

RecelverOutput--"""\I... ___ ...Ifr----""'\I... __ ...IE 1.SV 

VOL 
VOLTAGE WAVEFORMS 

NOTES: A. The pulse generators have the following characteristics: Zo = 50 0, tr = 10 ± 5 ns. 

2-8 

B. Includes probe and jig capacitance. 
C. All diodes are 1 N916 or equivalent. 

Figure 1. Test Circuit and Voltage Waveforms 
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5 V 

1000 

1000 

1000 

1000 

AM26S10C, AM26S11C 
QUADRUPLE BUS TRANSCEIVERS 

SLLSl168 -JANUARY 1977 - REVISED MAY 1995 

APPLICATION INFORMATION 

Strobe Strobe Strobe 

Driver 
Inputs 

lilT 
DODD 

AM26S10c/ 
AM26S11C 

B B B B 

1 

Driver Driver 

Receiver 
Inputs 

Receiver 
Inputs 

Outputs lilT Outputs lilT .,---/'-... .,---/'-... 

S R DODD S R DODD 

Rr--- AM26S10CI R- AM26S10CI 

Rr-- AM26S11C R- AM26S11C 

R~ B B B B R- B B B B 

1 1 

100-0 Transmission Line 

Figure 2. Party-Line System 

~TEXAS 
INSTRUMENTS 
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Receiver 
Outputs 

.,---/'-... 

S R 

R- 5 V 

R-

R-

1000 

1000 

1000 

1000 
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• Meet or Exceed the Requirements of ANSI 
EIA/TIA-422-B and ITU Recommendation 
V.11 

• Low Power, Icc = 100 J,iA Typ 
• Operate From a Single 5-V Supply 

• High Speed, tpLH = tpHL = 7 ns Typ 
• Low Pulse Distortion, tsk(p) = 0.5 ns Typ 
• High Output Impedance In Power-Off 

Conditions 

• Improved Replacement for AM26LS31 

description 

The AM26C31 C, AM26C31I, and AM26C31 Mare 
four complementary-output line drivers designed 
to meet the requirements of ANSI EIA/TIA-422-S 
and ITU (formerly CCITT). The 3-state outputs 
have high-current capability for driving balanced 
lines such as twisted-pair or parallel-wire 
transmission lines, and they provide the high-im­
pedance state in the power-off condition. The 
enable function is common to all four drivers and 
offers the choice of an active-high or active-low 
enable input. SiCMOS circuitry reduces power 
consumption without sacrificing speed. 

The AM26C31 C is characterized for operation 
from O°C to 70°C, the AM26C31I is characterized 
for operation from -40°C to 85°C, and the 
AM26C31 M is characterized for operation from 
-55°C to 125°C 

AM26C31C, AM26C31I, AM26C31M 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

1990 - REVISED MAY 1995 

AM26C31C, AM26C31I .•• 0 OR DBt OR N PACKAGE 
AM26C31 M .•• J OR W PACKAGE 

(TOP VIEW) 

1A VCC 
1Y 4A 
1Z 4Y 
G 4Z 

2Z G 
3Z 

2A 3Y 
GND 3A 

t The DB package is only available left-ended taped 
(order AM26C31IDBLE or AM26C31 CDBLE). 

AM26C31 M •.. FK PACKAGE 
(TOP VIEW) 

0 
>- « 0 ~~ ~ ~ Z 

3 2 1 20 19 

1Z 4 18 4Y 
G 5 17 4Z 

NC 6 16 NC 

2Z 7 15 G 
2Y 8 14 3Z 

9 10 11 12 13 

« Cl 0 ~ >-
N Z Z <? 

(.':l 

NC - No internal connec1ion 

FUNCTION TABLE 
(each driver) 

INPUT ENABLES OUTPUTS 
A 

H 
L 
H 
L 
X 

H = high level 
L=lowlevel 

G 

H 
H 
X 
X 
L 

G y Z 

X H L 
X L H 
L H L 
L L H 
H Z Z 

X = irrelevant 
Z = high impedance (off) 

~TEXAS 
INSTRUMENTS 

Copyright © 1995. Texas Instruments Incorporated 
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AM26C31C, AM26C31I, AM26C31 M 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SLLS103D - DECEMBER 1990 - REVISED MAY 1995 

logic symbolt logic diagram (positive logic) 

G 

G 

1A 

2A 

3A 

4A 

4 

12 

1 

7 

9 

15 

2:1 

EN 
t-.. 

r-
!> 

\I 

\I 

G 

G 
1Y 

1A 
1Z 

2 

3 
1Y 2Y 
1Z 2A 

2Z 
6 

5 

10 

2Y 3Y 
2Z 3A 

3Z 
3Y 

11 

14 
3Z 4Y 

4A 
4Y 4Z 

13 4Z 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee (see Note 1) ......................... , .................... -0.5 V to 7 V 
Input voltage range, VI ...................................................... -0.5 V to Vee + 0.5 V 
Differetial input voltage range, VIO .................................................. -14 V to 14 V 
Output voltage range, Vo ........................................................... -0.5 V to 7 V 
Input or output clamp current, 11K or 10K ..••.••••.••••.•••..•••••••..•••..••.••••.•••.•.••. ±20 rnA 
Output current, 10 ...•...........•••..••••.••.•••......••..••••..••.•.••••••.•.••.••••• ±150 rnA 
Vee current ............................................................................ 200 rnA 
GND current ............................................................. ; . . . . . . . . . .. '-200 rnA 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, TA: AM26C31 C .................................. O°C to 70°C 

AM26C31I ................................. -40°C to 85°C 
AM26C31M .............................. -55°C to 125°C 

Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds .......................... ;.... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other cond~ions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values, except differential output voltage (VOO). are with respect to the network ground terminal. 

PACKAGE TA $ 25°C 
POWER RATING 

0 950mW 
OW 781 mW 
N 1150mW 
FK 1375mW 
J 1375mW 
W 1000mW 

2-12 

DISSIPATION RATING TABLE 

DERATING FACTOR TA = 70°C 
ABOVE TA = 25°C POWER RATING 

7.6mW/oC 608mW 
6.2 mW'oC 502mW 
9.2 mW/oC 736mW 
11 mW/oC 
11 mW'oC 
8.0mW/oC 

~'TEXAS 
INSTRUMENTS 
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TA=85°C TA = 125°C 
POWER RATING POWER RATING 

494mW 
409mW 
598mW 

275mW 
275mW 
200mW 



AM26C31 C, AM26C31I, AM26C31 M 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SLLS103D - DECEMBER 1990 - REVISED MAY 1995 

recommended operating conditions 
MIN NOM MAX UNIT 

Supply voltage, VCC 4.5 5 5.5 V 

Differential input voltage, V ID ±7 

High-level input voltage, VIH 2 V 

low-level input voltage, V I l 0.8 V 

High-level output current, 10H -20 rnA 

low-level output current, 10l 20 rnA 

AM26C31C 0 70 

Operating free-air temperature, TA AM26C31I -40 85 ·C 

AM26C31M -55 125 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

AM26C31C 
PARAMETER TEST CONDITIONS AM26C31I UNIT 

MIN TYPt MAX 

VOH High-level output voltage 10=-20 rnA 3.8 4.5 V 

VOL low-level output voltage 10=20mA 0.2 0.4 V 

IVODI Differential output voltage magnitude 2 3.1 V 

hlVODI Change in magnitude of differential output voltage:!: ±0.4 V 

VOC Common-mode output voltage 
Rl= 1000, See Figure 1 

3 V 

hlVOCI Change in magnitude of common-mode output voltage:!: ±0.4 V 

II Input current VI = VCC or GND ±1 I!A 
VCC=O, VO=6V 100 

10(011) Driver output current with power off 
VCC= 0, VO=-0.25V -100 

I!A 

lOS Driver output short-circuit current VO=O -30 -150 rnA 

Vo = 2.5 V 20 I!A 
10Z Off-state (high-impedance-state) output current 

Vo = 0.5 V -20 I!A 
10=0, VI = 0 Vor5 V 100 I!A 

ICC Quiescent supply current 10=0, VI = 2.4 V or 0.5 V, 1.5 3 rnA 
See Note 2 

ci I nput capacitance 6 pF 

RI I nput resistance VIC = -7 V to 7 V 4 17 kO 

t All tYPical values are at VCC = 5 V and TA = 25·C. 
:!: hlVODI and hlVOCI are the changes in magnitude ofVOD and VOC, respectively, that occur when the input is changed from a high level to a low 

level. 
NOTE 2: Measured per input. All other inputs are at 0 or 5 V. 

~TEXAS 
INSTRUMENTS 
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AM26C31 C, AM26C31I, AM26C31 M 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SLLS1 030 - DECEMBER 1990 - REVISED MAY 1995 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
AM26C31M 

MIN TYPt MAX 
UNIT 

ITA=25°C 3.8 4.5 
VOH High-level output voltage 10=-20mA V l TA = -55°C to 125°C 2.2 

VOL Low-level output voltage 10 = 20 mA 0.2 0.4 V 

IVODI 
Differential output voltage 

2 3.1 V magnitude 

&IVODI 
Change in magnitude of 

±0.4 V differential output voltage; RL= 100n. See Figure 1 

VOC Common-mode output voltage 3 V 

&IVOCI 
Change in magnitude of 
common-mode output voltage; ±0.4 V 

II I nput current VI = VCC or GND ±1 ItA 
Driver output current with power VCC = O. VO=6V 100 

10(011) off VCC=O. VO=-0.25V -100 
ItA 

Driver output short-circuit ITA=25°C -30 -150 
lOS VO=O mA 

current ITA = -55°Cto 125°C -170 

Off-state (high-impedance- Va = 2.5 V 20 ItA 
10Z state) output current Va = 0.5 V -20 ItA 

10=0. VI = 0 Vor5 V 100 ItA 
ICC Quiescent supply current 10=0. VI = 2.4 V or 0.5 V. ITA = 25°C 1.5 3 

mA 
See Note 2 ITA = -55°C to 125°C 3.2 

ci I nput capacitance 6 pF 

RI Input resistance VIC = -7 V to 7 V 4 17 kO 
t All typical values are at VCC = 5 V and TA = 25°C. . 
; &IVODI and &IVOCI are the changes in magnitude of VOD and VOC. respectively. that occur when the input is changed from a high level to a low 

level. 
NOTE 2: Measured per input. All other inputs are at 0 V or 5 V. 
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AM26C31C, AM26C311, AM26C31M 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SLLS103D - DECEMBER 1990 - REVISED MAY 1995 

switching characteristics, vee = 5 V, T A = 25°C 
AM26C31C 

PARAMETER TEST CONDITIONS AM26C31I UNIT 
MIN TYP MAX 

tpLH 
Propagation delay time, low- to high-level 

9 17 27 ns output 

tpHL 
Propagation delay time, high- to low-level 51 is open, See Figure 2 

9 17 27 ns output 

tsk(p) Pulse skew time (I tpLH - tpHLI) 0.6 4 ns 

tr(OD), tf(OO) Differential output rise and fall times 51 Is open, See Figure 3 6 10 ns 

tpZH Output enable time to high level 10 19 ns 

tPZL Output enable time to low level 
51 is closed, See Figure 4 

10 19 ns 

tpHZ Output disable time from high level 7 16 ns 

tpLZ Output disable time from low level 7 16 ns 

Cpel Power dissipation capacitance (see Note 3) No load 100 pF 

switching characteristics, Vee = 5 V, T A = -55°C to 125°C 
AM26C31M 

PARAMETER TEST CONDITIONS 
TYPt 

UNIT 
MIN MAX 

tpLH 
Propagation delay time, low-to-high-level 

9 . 17 27 ns output 

tPHL 
Propagation delay time, high-to-Iow-Ievel 51 is open, See Figure 2 

9 17 27 ns output 

\skIp) Pulse skew time (I tPLH - tPHLI) 0.6 4 ns 

\rCOD1, tfCODl Differential output rise and fall times 51 is open, See Figure 3 6 12 ns 

tpZH Output enable time to high level 10 19 ns 

tPZL Output enable time to low level 10 19 ns 

tpHZ Output disable time from high level 
51 is closed, See Figure 4 

7 16 ns 

tpLZ Output disable time from low level 7 16 ns 

Cpd Power dissipation capacitance (see Note 3) No load 100 pF 

t All typical values are at VCC - 6 V and TA = 26°C. 
NOTE 3: Cpd Is used to estimate the switching losses according to Po a Cpd VCC2 f, where Po is in watts, Cpd is in farads, VCC is in volts, and 

f is in hertz. 

~TEXAS 
INSTRUMENTS 
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AM26C31C, AM26C31I, AM26C31M 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SLLS103D - DECEMBER 1990 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

VOD2 

Figure 1. Differential and Common-Mode Output Voltages 

Input 

l"putA 
(see Note B) 

C2 RI12 

Cl 
40pF soon 

40pF 
03 RI12 
40pF 

See Note A 

TEST CIRCUIT 

il.~V \. 1.3 V 
.,......,.~_-.JI 1 

tpLH -+I I+- tpHL *-+l 
1 I 1 I 

Output'( I i.J' 50% ~. O%\., I ~ 1.3 v 
------;~.Ii 1.3 VI' ~I -

1 I 

tak(p) +11+- 1-+1 r- tak(p) 

--------.1 1 ~ 
Outputz 1!.3~,..5_0% ____ +-I-"'If 1~~ 

I. I . 1 1 
tpHL -+I I+- tPLH j+-+j 

1 I 

0-- 1.5V 
Sl 

Figure 2. Propagation Delay Time and Skew Waveforms and Test Circuit 
NOTES: A. C1 - C3 Includes probe and jig capacitance. 

8. All Input pulses are supplied by generators having the following characteristics: P!,!R S 1 MHz, duty cycle S 50%, and tf S 6 ns. 

~1ExAs . 
INSTRUMENTS 
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Input 

AM26C31C, AM26C31I, AM26C31 M 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SLLS103D - DECEMBER 1990 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

C1 
40pF 

See Note A 

C2 
40pF 

C3 
40pF 

TEST CIRCUIT 

_-"""'_-0-- 0--- 1.5 V 
S1 

Input A / 
(see Note B) ____ -J \------:: 

Differential 9O%.l 
Output ____ -:.::10%:..::.r-ol i 

I I 
l\~0% 
I I 

tr(OD)-.! I+- --+I I+-- tf(OD) 

VOLTAGE WAVEFORMS 

Figure 3. Differential Output Rise and Fall Time Waveforms and Test Circuit 

NOTES: A. C1 - C3 includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, duty cycle s 50%, and tf s 6 ns. 

~1ExAs 
INSTRUMENTS 
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AM26C31C, AM26C31I, AM26C31M 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SLLS103D - DECEMBER 1990 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

.---..... -'---...... ---.--.OUtput 

500 
5000 

OV{lnputA 
3V 

..... -...JVIAr---Cr"'" 0-- 1.5 V 
S1 

500 

. Inputs{G 
(see Note B)· G -""\.L~" 

L..o..-*--....... --+-o..-- Output 
S8e.NoteA 

TEST CIRCUIT 

Enable G Input ,-______ 3 V 

(seeNoteC)1.3V)( . 1.~ 
EnableOlnput -------'1. 11\----- ov 

I 1 
I I --- 1.5V 

Output With 1 JL'C.. 1 \.. U \i . 
OVtoAlnput I r.VOL+0.3V 1 ~ 

Output With 
3 Vto A Input 

-----!-I ..II I I VOL 

tPLZ ~ 1+-.,1--1 tPZL 
1 I 

-----T-\I I ~ VOH 
I ~H:"'0.3V 1 2V 
1'1 1 - --1.5V 
1 . 1 I 

'PHz~ I+- tPZH~ 
VOLTAGE WAVEFORMS 

Figure 4. Output Enable and Disable Time Waveforms and Test Circuit 

NOTES: A. C1 - C3 includes probe and jig capacitance. 
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B. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, duty cycle s 50%, tr < 6 ns, and 
t,< 6 ns. 

C. Each enable is tested separately. 

, ~TEXAS 
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• Meets or Exceeds the Requirements of 
ANSI EIAlTIA·422·B and ITU 
Recommendation Y.11 

• Operates From a Single S·y Supply 

• TTL Compatible 
• Complementary Outputs 
• High Output Impedance In Power·Off 

Conditions 

• Complementary Output Enable Inputs 

description 

The AM26LS31 C is a quadruple complementary­
output line driver designed to meet the 
requirements of ANSI EIA/TIA-422-8 and ITU 
(formerly CCITT) V.11. The 3-state outputs have 
high-current capability for driving balanced lines 
such as twisted-pair or parallel-wire transmission 
lines, and they provide a high-impedance state in 
the power-off condition. The enable function is 
common to all four drivers and offers the choice of 
an active-high or active-low enable input. 
Low-power Schottky circuitry reduces power 
consumption without sacrificing speed. 

The AM26LS31C is characterized for operation 
from O°C to 70°C. 

logic symbolt 

G 

G 

1A 

2A 

3A 

4A 

4 

12 

1 

7 

9 

15 

~1 

"-

t> 

EN 

r 
2 

V 1Y 
3 

V 1Z 

6 
2Y 

5 
2Z 

10 
3Y 

11 
3Z 

14 
4Y 

13 
4Z 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

AM26LS31C 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLS114C - JANUARY 1979 - REVISED MAY 1995 

o OR N PACKAGE 
(TOP VIEW) 

1A 
1Y 

Vcc 
4A 
4Y 
4Z 
G 

3Y 
3A 

FUNCTION TABLE 
(each driver) 

INPUT ENABLES OUTPUTS 

A G G Y Z 

H H X H L 
L H X L H 
H X L H L 
L X L L H 
X L H Z Z 

H = high level X = irrelevant 
L = low level Z = high imp6dance (off) 

logic diagram (positive logic) 

G 

G 

1A 

2A 

3A 

4A 

1Y 

1Z 

2Y 

2Z 

3Y 

3Z 

4Y 

4Z 

Copyright © 1995. Texas Instruments Incorporated 
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AM26LS31C 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLS114C-JANUARY 1979- REVISED MAY 1995 

schematic (each driver) 

Input A 

,---------.-----------------
Vee 

Common to All Four Drivers 

22kn 
22kn 

Enable G --..-I4I ...... - .... H-I 

Enable G ---t--I-;I'IIt-4'"""~---""t==:.j 

GND 

I 
I 
I 
I 
I L ___________________________ ~ 

All resistor values are nominal. 

To Three 
Other 
Drivers 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Input voltage, VI .•................... : ........................•............................. 7 V 
Output off-state voltage .................................................................... 5.5 V 
Continuous total. power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings· may oause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other condHions beyond those indicated under "recommended operating conditions· is n91 
implied. Exposure to absolute-maximum-rated condHi9ns for extended periods may affect device reliability. 

NOTE 1: All v91tage values, except differential output voltage VOD, are with respect to network GND. 
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AM26LS31C 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLSl14C-JANUARY 1979-REVISED MAY 1995 

PACKAGE 

D 
N 

DISSIPATION RATING TABLE 

TA s 25·C DERATING FACTOR TA = 70·C 
POWER RATING ABOVE TA = 25·C POWER RATING 

950mW 
1150mW 

7.6mWrC 
9.2mW/·C 

60SmW 
736mW 

recommended operating conditions 
MIN 

Supply voltage, VCC 4.75 

High-level Input voltage, VIH 2 

Low-level input voltage, VIL 

Hig,h-Ievel output current, 10H 

Low-level output current, 10L 

Operating free-air temperature, TA 0 

NOM MAX UNIT 

5 5.25 V 

V 

O.S V 

-20 mA 

20 mA 

70 ·C 

electrical characteristics over operating free-air temperature range (unless otherwise noted) 
PARAMETER TEST CONDITIONS MIN TYPt 

VIK Input clamp voltage VCC-4.75V, 11--1SmA 

VOH High-level output voltage VCC=4.75V, IOH=-20mA 2.5 

VOL Low-level output voltage VCC-4.75V, IOL-20 mA 

I Vo = 0.5 V 
10Z Off-state (high-impedance-state) output current VCC-4.75V I 

VO-2.5V 

II Input current at maximum input voltage VCC = 5.25 V, VI=7V 

IIH High-level input current VCC = 5.25 V, VI=2.7V 

IlL Low-level input current VCC = 5.25 V, VI-0.4 V 

lOS Short-circuit output current:!: VCC-5.25V -30 

ICC Supply current VCC-5.25V, All outputs disabled 32 

t All typical values are at VCC - 5 V and TA = 25·C. 
:!: Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 

switching characteristics, Vee = 5 V, TA = 25°C 

tpLH 

tPHL 

tpZH 

tpZL 

tpHZ 

tpLZ 

PARAMETER 

Propagation delay time, low-to-high-Ievel output 

Propagation delay time, high-to-Iow-Ievel output 

Output-to-output skew 

Output enable time to high level 

Output enable time to low level 

Output disable time from high level 

Output disable time from low level 

TEST CONDITIONS 

CL- 30 pF, 
See Figure 1 

CL = 30 pF, 
See Figure 1 

CL=30pF, 
See Figure 1 

CL= 10pF, 
See Figure 1 

~TEXAS 
INSTRUMENTS 

Sl and S2 open, 

RL-75n, 

RL-1S0n, 

Sl and S2 closed, 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MIN TYP 

14 

14 

1 

25 

37 

21 

23 

MAX UNIT 

-1:5 V 

V 

0.5 V 

-20 

20 
IJA 

0.1 mA 

20 IJA 
-0.36 mA 

-150 mA 

SO mA 

MAX UNIT 

20 ns 

20 ns 

6 ns 

40 ns 

45 ns 

30 ns 

35 ns 
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AM26LS31C 
QUADRUP·LE DIFFERENTIAL LINE DRIVER 

SLLSll4C-JANUARY 1979- REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Test Point VCC 11.3 V 
~~3-;:---

3V 
Input A 

(_NomB I OV 
and C) I" ~I tpHL J .. c j.- tPLH-.I 

S1 1'1 I E VOH OutputY I From Output 
1.5V • 

UnderTaat 
II I Skew--l..-.i VOL I Skew~ I 

CL 750 tPHL I.. ~I I+- tPLH --I 
(_NoteA) I I . I 

S2 

\1.5 V y 
~ 

I 

OutputZ 

TEST CIRCUIT PROPAGATION DELAY TIMES AND SKEW 

EnablaG 
(_Nota D) 

EnableQ 

Waveform 1 
(_NotaE) 

Waveform 2 
(_Nota E) 

~r-----, 3V 
1.5V ~, s..NotaD )(1.5 V ~ 
--I' ·I'-----OV 

j.-- tpZL ~ tpLZ r ~I S1 Cloaed 
1+---4.5V I I S2Cloaed 
I S1Closed 'i.. 1•5V I I -1.5 V 
I S2 Open '\:.:.:.. I -1= t-=--- - VOL 

I I I 0.5 V I+-- tPZH --+I tpHZ i4 ~I 0.5 V 
I I .L 

S10pen ~I, :L==L_- VOH 
S2 Cloaed T 1.5 V ~ , -1.5 V 

__ -OV S1 Cloaed 
S2Cloaed 

ENABLE AND DISABLE TIME WAVEFORMS 

VOH 

VOL 

NOTES: A. CL includes probe and jig capaCitance. 
B. All input pulses are supplied by generaters having the following characteristics: PRR s 1 MHz, Zo - 50 n.1r s 15 ns, and tf S 6 ns. 
C. When meesuring propagation delay times and skew, switches S1 and S2 are open. 
D. Each enable is tested separately. , 
E. Waveform 1 is for an output with internal conditions such that the output is low exc8pt when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that'the output Is high except when disabled by the output control. 

Figure 1. Test Circuit and Voltage Waveforms 

:lllExAs 
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AM26LS31C 
QUADRUPLE DIFFERENTIAL ~INE DRIVER 

SLLSll4C-JANUARY 1979- REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

Load = 470 n to OND Vee = 5.25 V 
See Nota A 

Vee=5V TA = 25·C 
I 

Vee = 4.75 V 

2 

VI - Enable a Input Voltage - V 

Figure 2 

OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

VCC=5.25V Load = 470 n to Vee 
SeeNoteB 

3 

TA=25·C -
Vee=5V 

.VCe = 4.75 V , 

1 
2 3 

VI- Enable a Input Voltage - V 

Figure 4 

> 
I 

t 
oJ 

J 
>­
I 
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> 
I 

f 
j 

I 
I 

~ 

4 

3 

2 

0 

6 

5 

4 

3 

2 

o 

OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

VCC=5V -' I 
Load = 470 n to aND 

TA=70·e 

See Nota A 

I I TA=O·C -

T~=25.cl-

0 2 3 
VI - Enable G Input Voltage - V . 

Figure 3 

OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

Vee=5V 
Load = 470 n to Vee 
SeeNotaB , , 

TA =70·C .... \\ 
I 

TA=25·e - r- \\+- TA=O·C 

1\\ 
\\ 

o 1 2 3 
VI- Enable G Input Voltage - V 

Figure 5 

NOTES: A. The A input is connected to Vee during the testing of the Y outputs and to ground during testing of the Z outputs. 
B. The A input is connected to ground during the testing of the Y outputs and to Vee during the testing of the Z outputs. 
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AM26LS31C 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLSll4C-JANUARY 1979- REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

5 

> 
I 

4 

i 
'5 3 .& 
5 
] 2 
1: 
~ 
I 
:I: .p 

o 

HIGH-LEVEL OUTPUT VOLTAGE 
va 

F~EE·AIR TEMPERATURE 

VCC=5V 
See Note A 

IOH=-20mA 

-" -- IOH=-40mA 

> 
I 

i 
I 
] 
1: 
~ 
I 

$ 

4 

3 

2 

o 

~ ... .. 

HIGH-LEVEL OUTPUT VOLTAGE 
va 

HIGH·LEVEL OUTPUT CURRENT 

r..... V~=~.25~ .l I 
r..... r.............. VCC=5V 

r..... ......... i'~l..( 
1""""--......... r--c r..... r---.~ ~r-.... r..... ~~ VCC=4.75V ~~ 

TA=25°C 
See Note A 

I I 
o 10 20 30 40 50 50 70 80 o -20 -80 -80 -100 

0.5 

> 
I 0.4 t ~ :e 
j 0.3 

5 
1 
oJ 0.2 

~ 
oJ 
I 

oJ 0.1 
:? 

0 
0 

TA - Free-Air Temperature - °C. 

Figure 6 

LOW·LEVEL OUTPUT VOLTAGE 
i va 
FREE·AIR TEMPERATURE 

VCC=5V 
IOL=4OmA 
See Note B 

25 50 
TA - Free-Air Temperature - OC 

FigureS 

> 
I 

8. 
:!!! :e 
'5 
.& 
:::I 
0 

] 
~ 
oJ 
I 

oJ 

~ 

75 

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

o 

IOH - High-Level OUtput Current - mA 

Figure 7 

LOW·LEVEL OUTPUT. VOLTAGE 
va 

LOW·LEVEL OUTPUT CURRENT 

TA=I25oC 
t- SeeNoteB 

1 
J 

1 
V .......... 

vcc=~ 
~r: 

~ VvCC = 5.25 V' 

~ V 
Y 

o 20 40 80 80 100 120 
IOL - Low-Level Output Current - mA 

Figure 9 

NOTES: A. The A Input is connected to Vee during the testing of the V outputs and to ground during testing of the Z outputs. 
B. The A Input .is connected to ground during the testing of the y outputs and to Vee during the testing of the Z inputs. 
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AM26LS31C 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLSl14C - JANUARY 1979 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

Y OUTPUT VOLTAGE 
va 

DATA INPUT VOLTAGE 

5 
No Load 

Y OUTPUT VOLTAGE 
va 

DATA INPUT VOLTAGE 

TA = 25'e 

Vee = 5.25 V 4 TA=70'e -
( Vee=5V > 

I 

VCC=4.75V J 3 
~ 
'$ 

f TA=O'e -
TA=25'e -

.& 
::0 
0 2 
>-
I 

~ 

o 
2 3 o 2 3 

VI - Data Input Voltage - V VI - Data Input Voltage - V 

Figure 10 Figure 11 
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• 32-MHz Switching Rate 
• Operates From a Single 3.3-V Supply 
• Propagation Delay Times ••• 8 ns TYP 

• Pulse Skew Time •.. 500 ps TYP 
• High Output Drive Current .•. ±30 mA 

.• Controlled Rise and Fall Times ..• 3 ns TYP 

• Differential Output Voltage With 100-0 Load 
1.5TYP 

• Ultra-Low Power Dissipation 
- dc ••• 0.3mWMAX 
- 32 MHz All Channels (No Load) 

385mWTYP 

• Low Voltage Pin Compatible Replacement 
For AM26C31, AM26LS31, MB571 

• High Output Impedance In Power-off 
Condition 

• Driver Output Short Protection Circuit 

description 

The AM26LV31 C is a monolithic BiCMOS 
quadruple differential line driver with 3-state 
outputs and is designed to be similar to ANSI 
Standard EIAffIA-422-B and ITU Recommenda-
tion V.11 drivers with reduced supply voltage 
range. 

AM26LV31C 
LOW·VOLTAGE HIGH·SPEED 

QUADRUPLE DIFFERENTIAL LINE DRIVER 

D OR NS PACKAGE 
(TOP VIEW) 

1A 1 16 Vcc 
1Y 15 4A 
1Z 14 4Y 
G 13 4Z 

12 "G" 
11 3Z 

2A 10 3Y 
GND 9 3A 

INPUT 
A 
H 
L 
H 
L 
X 

FUNCTION TABLE 
(each driver) 

ENABLES 

G G 

H X 
H X 
X L 
X L 
L H 

X • Irrelevant 

OUTPUTS 

Y Z 
H L 
L H 
H L 
L H 
Z Z 

H - high level 
L-Iowlevel Z • high impedance (off) 

The device is optimized for balanced bus transmission at switching rates up to and exceeding 32 MHz. The 
outputs have very high current capability for driving balanced lines such as twisted-pair transmission lines and 
provide a high-impedance in the power-off condition. The enable function is common to all four drivers and offers 
the choice of active-high or active-low enable inputs. The AM26LV31 C is designed using Tl's proprietary 
LinIMPACT-C60™ facilitating ultra-low power consumption without sacrificing speed. This device offers 
optimum performance when used with the AM26LV32 quadruple line receivers. 

The AM26LV31 C is characterized for operation from O°C to 70°C. 

LinIMPACT-C60 is a trademarK of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

Copyright © 1995, Texas Instruments Incorporated 
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AM26LV31C 
LOW·VOLTAGE HIGH·SPEED 
QUADRUPLE DIFFERENTIAL LINE DRIVER 
SLLS201A- MAY 1995 - REVISED SEPTEMBER 1995 

logic symbolt logic diagram (positive logic) 

a 
G 

1A 

2A 

3A 

4A 

4 

12 

1 

7 

9 

15 

~1 

.... 

I> 

EN 

r 
2 

"V 1Y 
3 

"V 1Z 

6 
2Y 

5 
2Z 

10 
3Y 

11 
3Z 

14 
4Y 

13 
4Z 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12. 

schematic (each driver) 

4 a 
G 

12 

1A 

7 
2A 

9 
3A 

15 
4A 

EQUIVALENT OF EACH INPUT (A, a, OR G) 

VCC ----"---............ -

TYPICAL OF ALL OUTPUTS (Y AND Z) 

1000 40kQ 
Input - ....... -'V'V'v-_ 

aND - ...... ----........ -+-

All resistor values are nominal. 
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AM26LV31C 
LOW-VOLTAGE HIGH-SPEED 

QUADRUPLE DIFFERENTIAL LINE DRIVER 
SLLS201A- MAY 1996 - REVISED SEPTEMBER 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vcc (see Note 1) .............................................. -0.3 V to 6 V 
Input voltage range, VI .............................................................. -0.3 V to 6 V 
Output voltage range, Vo ..................................................... ' ...... -0.3 V to 6 V 
Continuous total power dissipation ................................... '. See Dissipation Rating Table 
Operating free-air temperature range, TA .............................................. ooe to 70°C 
Storage temperature range, Tst9 ....................•............................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damege to the device. These are stress ratings only, and 
functional operation of the device at these or any other condRions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliabilRy. 

NOTE 1: All voltage values are with respect to GND. 

DISSIPATION RATING TABLE 

PACKAGE TAS2S·C DERATING FACTOR TA=70·C 
POWER RATING ABOVE TA = 25'C POWER RATING 

0 950mW 7.6mW/"C 60SmW 

NS 992mW 7.9mW'·C 637mW 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 3 3.3 3.6 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, VIL O.S V 

High-level output current, IOH -30 rnA 

Low-level output current, IOL 30 rnA 

Operating free-air temperature, T A 0 70 ·C 

-!l1ExAs 
INSTRUMENTS 
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AM26LV31C 
LOW-VOLTAGE HIGH-SPEED 
QUADRUPLE DIFFERENTIAL LINE DRIVER 
SLLS201A- MAY 1995· REVISED SEPTEMBER 1995 

electrical charaCteristics over recommended operating supply voltage range and free-air 
temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN. TYP* MAX UNIT 

VIK Input clamp voltage 11--18mA -1.5 V 

VOH High-level output voltage VIH-2V, IOH~~12mA 1.85 2.3 V 

VOL Low-level output voltage VIL-0.8V, 10H= 12mA 0.8 1.05 V 

IVOOI Differential output voltage§ 0.95 1.5 V 

Voc Common-mode output voltage 
RL.l00n 

1.3 1.55 1.8 V 

AIVOCI 
Change in magnitude of common-mode output 
voltage§ ±0.2 V 

10 Output current with power off Vo --0.25 Vor6 V, VCC-O ±100' jIA 

10Z Off-state (hlgh-Irnpeclance-state) output current Vo --0.25 Vor6 V, 
G -0.8Vor~ -2 V ±100 jIA 

IIH High-level Input current Vcc-Oor3V, VI-5.5V 10 IlA 
IlL Low-level input current VCC-3.6V, VI-O -10 IlA 
lOS Short-circuR output current VCC=3.6V, VO=O -200 mA 

ICC Supply current (all drivers) VI = VCC or GND, No load 100 IlA 
Cpel Power dissipation capacitiance (all drivers)1f No load 160 pF 

:j:AII typical values are at VCC - 3.3 V and TA _ 25°C. . . 
§ AIVODI and AIVOCI are the changes In magnitude of VOD and VOC respectively, that occur when the input is changed from a high level to a low 

level. . . 
'I! Cpd determines the nQ-load dynamic current consumption. IS - Cpd VCC x f + ICC 

switching characteristics, Vee = 5 V, T A = 25°C 
PARAMETER TEST CONDITIONS MIN TYP 'MAX UNIT 

tpLH Propagation delay time, low- to high-level output 4 8 12 ns 

tpHL Propagation delay time, high- to low-level output See Figure 2 4 8 12 ns 

It Transition time (Ir or tf) 3 .' ns 

SR Slew rate, singlEHInded output voltage See Note 2 and Figure 2 0.3 1 V/ns 

tpZH Output enable time to high leVel See Figure 3 10 20 ns 

tpZL Output enable time to low level See Figure 4 10 20 ns 

tPHZ Output disable time from high level See Figure 3 10 20 ns 

tPLZ Output disable time from low level See Figure 4 10 20 ns 

isklD) Pulse skew f_ 32 MHz, See Note 3 0.5 1.5 ns 

tskllimll Skewllmltt f-32 MHz, See Note 4 1.5 ns 

It..kmm12 Skew limit (device to devlce)t f-32 MHz, See Note 5 3 ns . . t ThiS specfficetlon applies to any fIVe degree band within the operating temperature range at the same V cc . 

NOTES: 2. Slew rate Is defined by this equation. SR = 90% l VOH - Vod - 10% l VOH - Vod , the differential slew rate of 
tr VOD is 2 x SR. 

3. Pulse skew Is defined as the ItPLH - tPHLI of each channel. 
4. Skew limit is the maximum difference in propagation delay times between any two channels of one device. 
5. Skew limit (device to device) Is the meximum'difference in propagation delay limas between any.two channels of any device. 

2~0 
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AM26LV31C 
LOW-VOLTAGE HIGH-SPEED 

QUADRUPLE DIFFERENTIAL LINE DRIVER 
SLLS201A- MAY 1995 - REVISED SEPTEMBER 1995 

PARAMETER MEASUREMENT INFORMATION 

Figure 1. Differential and Common·Mode Output Voltages 

Generator 
(_NoteA) 

TEST CIRCUIT 

CL= 15pF 
(_Note B) 

Inpu~ t 50% 50% \ - - - ::C 

---I 1---

tPLH -1 I+- -1 I+- tPHL 

Z __ .....,\II--...I....C Output Vo J'\. 
y 

PROPAGATION DELAY TIMES 

A 

OutputVO 

Z 

RISE AND FALL TIMES 

NOTES: A. The input pulse is supplied by a generator having the following 
characteristics: PRR • 32 MHz, Zo - 50 Cl, 50% duty cycle, tr and 
tp;2 ns. 

B. CL includes probe and Jig capacitance. 

Figure 2. Test Circuit and Voltage Waveforms, tpHL and tpLH 

~1ExAs 
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AM28LV3tC 
LOW-VOLTAGE HIGH-SPEED 
QUADRUPLE DIFFERENTIAL LINE DRIVER 
SLlS201A- MAY 1'996 .. REVISED SEPTEMBER 1995 

PARAMETER MEASUREMENT INFORMATION 

S1 

~r-~---------e--VO 

Generator 
(_NoteA) 

-=- Vee 
(_NoteC) 

TEST CIRCUIT 

Input /60% 60% \. ---::C 
I t 
I I 
I L ~I 

~ tPHZ 
tpZH --k--+I I 

I I 
I I 0,3 V 

~r-----~\:tt::. i_ VOH 
Output T 60% f ' 

-----'. " ,Voff- O 

VOLTAGE WAVEFORMS 

RL= 1100 

'NOTES: A. The input pUI$e is supplied by a generator having the following characteristics: PRR = 1 MHz, 
Zo = 50 n. 50% duty cycle, tr and tf (10% to 90%) S 2 ns. 

B. CL includes probe and jig capacitance. 
C. To test the active-Iow"enable ~, ground G and apply an inverted wave form to ~. 

Figure 3. Test Circuit and Voltage Waveforms, tpZH and tpHZ 

~1EXAS ' 
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AM26LV31C 
LOW-VOLTAGE HIGH-SPEED 

QUADRUPLE DIFFERENTIAL LINE DR~VER 
SLLS201A- MAY 1995 - REVISED SEPTEMBER 1995 

PARAMETER MEASUREMENT INFORMATION 

Vcc 

S1 RL = 1100 

Vee -------'-'-I "--<:1--..... ----..... - Output 

Generator 
(see Note A) 500 

-=- VCC 
(see Note C) 

TEST CIRCUIT 

Input t 50% 50% \. - - - - ::C 

I I 
I I 
I L. .J 
I ~ ~LZ 

tPZL --1+--+l I 
I I 
I I 

---...... \1 :1 ~ _.L Voff-VCC 
Output , 50% ¥-_ t.. 

..... ____ ....JIOO -,- VOL 

0.3 V 
VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR.1 MHz. 
Zo = 50 0. 500/0 duty cycle, tr and tf (100/0 to 90%) s 2 ns. 

B. CL includes probe and jig capacitance. 
C. To test the active-low enable G, ground G and apply an.inverted wave form to G. 

Figure 4. Test Circuit and Voltage Waveforms, tpZL and tpLZ 

~TEXAS 
INSTRUMENTS 
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• Meets or Exceeds the Requirements of 
ANSI EIA/TIA-422-B, EIA/TIA-423-B, and 
ITU Recommendation V.10 and V.11 

• Low Power, Icc = 10 mATyp 
• ±7-V Common-Mode Range With ±200-mV 

Sensitivity , 

• Input Hysteresis ••. 60 mV Typ 

• tpd = 17 ns Typ 
• Operate From a Single 5-V Supply 

• 3-State Outputs 
• Input Fall-Safe Circuitry 
• Improved Replacements for AM26LS32 

description 
The AM26C32C, AM26C321, ancl AM26C32M 
are quadruple differential line receivers for 
balanced or unbalanced digital data 
transmission. The enable function is common to 
all four receivers and offers a choice of 
active-high or active-low input. The 3-state 
outputs permit connection directly to a 
bus-organized system. Fail-safe design 
ensures that if the inputs are open, the outputs 
are always high. 

The AM26C32 is manufactured using a 
BiCMOS process, which is a combination of 
bipolar and CMOS transistors. This process 
provides the high voHage and current of bipolar 
with the low power of CMOS to reduce the power 
consumption to about one-fifth that of the 
standard AM26LS32 while still maintaining ac 
and dc performance. 

The AM26C32C is characterized for operation 
from O°C to 70°C, the AM26C321 is 
characterized from -40°C to 85°C, and the 
AM26C32M is characterized from -55°C to 
125°C. 

AM26C32C, AM26C321, AM26C32M 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLLS104E - DECEMBER 1990 - REVISED MAY 1996 

AM26C32C, AM26C321 ••• D, DBt, N, OR Nst PACKAGE 
AM26C32M ••• J OR W PACKAGE 

(TOP VIEW) . 

18 Vee 
1A 48 
1Y 3 4A 
G 4Y 

2Y G 
2A 6 11 3Y 
28 7 10 3A 

GND 8 9 38 

t The DB and NS packages are available left-ended taped 
and reeled only (order device AM26C32CDBLE or 
AM26C32CNSLE). 

1Y 4 
G 5 

NC 6 
2Y 7 
2A 8 

FKPACKAGE 
(TOP VIEW) 

00 
~~z~~ 

3 2 1 2019 
18 

15 
14 

9 1011 1213 

!DCO!D<C C\lzz(')(') 
(!l 

NC - No internal connection 

DIFFERENTIAL 
INPUT 

VID<!VIT+ 

FUNCTION TABLE 
(each receiver) 

ENABLES 

G G 

H X 
X L 

VIT-<VID< VIT+ H X 
X L 

VID S VIT- H X 
X L 

X L H 

4A 
4Y 
NC 
G 
3Y 

OUTPUT 

H 
H 

? 
? 

L 
L 

Z 

H = high level, L = low level, X -irrelevant 
Z - high impedance (off), ? = indeterminate 

~I TEXAS 
NSTRUMENTS 
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AM26C32C, AM26C321, AM26C32M 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLLS104E - PECEMBER 1990 - REVISED MAY 1995 

logic symbolt logic diagram (positive logic) 

1A 
1A 3 1Y 
1B 

1B 

2A 5 2Y 2A 
2B 
3A 11 3Y 

2B 

3B 
4A 13 4Y 3A 
4B 

trhls symbol is in accordance with ANSI/IEEE Std 91-1984 3B 

and lEe Publication 617-12. 

schematics 

EQUIVALENT OF A OR B INPUT 

VCC"'-, ---....... --....... -

17kn 
NOM 

Input -t""\NI~l-__ 1-
288kn 

NOM 

VCC(A) 
or 

GND(B) 

GND ____ .-..... --1 

2~6 

4A 

4B 

EQUIVALENT OF G OR G INPUT 

VCC ---+-----e--

Input --'\/\I\, ...... ~J\/\r ..... 

GND---~--""'~--

~ThxAs 
INSTRUMENTS 

POST OFFICE BOX 656303 • DALLAS. TEXAS 75265 

3 1Y 

5 2Y 

11 3Y 

13 4Y 

TYPICAL OF ALL OUTPUTS 

--~ ...... - VCC 

Output 

--~ 
--........... -GND 



AM26C32C, AM26C321, AM26C32M 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLLS104E - DECEMBER 1990 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Input voltage range, VI: A or B inputs .............................................. -11 V to 14 V 

G or G inputs ....................................... -0.5 V to Vee + 0.5 V 
Differential input voltage range, VIO ................................................. -14 V to 14 V 
Output voltage range, Vo ................................................... -0.5 V to Vee + 0.5 V 
Output current, 10 ...................................................................... ±25 mA 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, TA: AM26C32C ............................... '. .. O°C to 70°C 

AM26C321 ................................. -40°C to 85°C 
AM26C32M .............................. -55°C to 125°C 

Storage temperature range, Tst9 .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ... . . . . . . . . . . . . . . . . . . . . . . . . . . .. 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other condHions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values, except differential output vo~age, VOD, are with respect to network GND. Currents into the device are positive and 
currents out of the device are negative. 

DISSIPATION RATING TABLE 

TA:S:25°C DERATING FACTOR TA=70°C TA = 85°C TA = 125°C 
PACKAGE POWER RATING ABOVE TA = 25°C POWER RATING POWER RATING POWER RATING 

D 950mW 7.6mW'oC 608mW 

DB 781 mW 6.2mW'oC 502mW 

N 1150 mW 9.2mWrC 736mW 

NS 625mW 5.0mW'oC 400mW 

J 1375mW 11 mW'oC 

W 1000mW 8.0mW'oC 

recommended operating conditions 

Supply voltage, VCC 

High-level input voltage, VIH 

Low-level input voltage, VIL 

Common-mode input voltage, VIC 

High-level output currerit, IOH 

Low-level output current, IOL 

Operating free-air temperature, T A 

AM26C32C 

AM26C321 

AM26C32M 

~TEXAS 
INSTRUMENTS 
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494mW 

409mW 

598mW 

325mW 

275mW 

200mW 

MIN NOM MAX 

4.5 5 5.5 

2 

0.& 

±7 

-6 

6 

0 70 

-40 85 

-55 125 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

°c 
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AM26C32C, AM26C321,.AM26C32M 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLLS104E - DECEMBER 1990- REVISED MAY 1995 

electrical characteristics . over recommended ranges of Vee, Vie, and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYpt MAX, UNIT 

VO-VOHmin, VIC - full range 0.2 
VIT+ Differential input high-threshold voltage V 

IOH - -440 IlA VIC-Ot05.5V 0.1 

Differential input low-threshold voltage Vo = 0.45 V, VIC - full range -0.2* 
VIT- V 

IOL=8.rnA VIC = Ot05.5 V -0.1* 

Vhvs Hysteresis voltage (VIT + - VIT-) 60 mV 

VIK Enable input clamp voltage VCC-4.5V, 11--18rnA -1.5 V 

VOH High-level output voltage VID-200mV, IOH--6rnA 3.8 V 

VOL Low-level o\llput voltage VID = -200 mV, IOL=6mA 0.2 0.3 V 

IOZ Off-state (high-impedance-state) output current Vo = VCC or GND ±0.5 ±5 IlA 

II Line input current 
VI-l0V, Other input at 0 V 1.5. 

rnA 
VI--l0V, Other Input at 0 V -2,5 

IIH High-level enable current VI_2.7V 20 IlA 
IlL Low-level enable current VI·0.4V -100 IlA 
I] Input resistance One input to ground 12 17 kn 

ICC Supply current VCC = 5.5 V 10 15 mA 

t All typical values are at VCC = 5 V, VIC - 0, and TA = 25°C. 
* The algebraiC convention, in which the less positive (more negative) limit is designated minimum, is used in this data sheet for common-mode 

input voltage. 

switching characteristics over recommended ranges of operating conditions, CL = 50 pF (unless 
otherwise noted) . 

AM26C32C 
PARAMETER TEST AM26C321 

CONDITIONS 
MIN TYP§ 

tpLH Propagation delay time, low- to high-level output 9 17 

tpHL Propagation delay time, high- to low-level output 
See Figure 1 

9 17 

trLH Output transition time, low- to high-level output 4 

trHL Output transition time, hig~ to low-level output 
See Figure 1 

4 

tpZH Output enable time to high level 13. 

tpZL O\llput enable time to low level 
See Figure 2 

13 

tPHZ Output disable time from high levill 13 

tpLZ Output disable time from low level 
See Figure 2 

13 

§ All typical values are at VCC = 5 V, TA - 25°C. 
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AM26C32M 
UNIT 

MAX MIN TYP§ MAX 

27 9 17 27 ns 

27 9 17 27 ns 

9 4 10 ns 

9 .4 9 ns 

22 '13 22 ns 

22 13 22 ns 

22 13' 26 ns 

22 13 . 25 ns 



A 

B 
Input 

VCC 

Device 
Under 
Test 

TEST CIRCUIT 

AM26C32C, AM26C321, AM26C32M 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLLS104E- DECEMBER 1990 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

CL = 50 pF T (see Note A) 

trLH -1 i+- --I I+- trHL y----......"k.J--- VOH Output I 90% 90% I 
10% 1~r- 50% 

-...:.:~ I I 0 VOL 

tPLH~ ~tPHL 

Input , l = = = = ~·~.:V 
VOLTAGE WAVEFORMS 

NOTE A. CL includes probe and jig capacitance. 

Figure 1. Switching Test Circuit and Voltage Waveforms 

G Input 

VCC 
S1 

.._--0. ~ 

RL= 1 lin 

i Glnput 
VID = ±2.5 V A Input 

Device 
Under 
Test 

tpZL. tPLZ Measurement: S1 to VCC 
tPZH. tPHZ Measurement: S1 to GND 

G 

G 
(see Note B) 

Output 
(with VID = 2.5 V) 

Output 
(with VID = -2.5 V) 

Bin ut I CL=50pF 
_ (see Note A) 

TEST CIRCUIT 

__ ~;( ~~1._3V __ __ 
----------------3V 
_______________ OV 

I I 
I I 
I I 

----~-----~-----

,.-----3V 

~Io...---'t}:.~----- OV 
I I 

tpZH~ ~tpHZ 

II II I ~VOH-0.5V 50% , I 
----iI..J I I I 

tpZL~ ~tPLZ 

---~l I 
\50% ..cv 

I I 
tpZH -j+-t! I+-*- tpHZ 

l)t : ~H-0.5V VOH 

I . I I I - VOL 

tPZL4 ~tPLZ 
~ l/---VOH '\ 1 VOL + 0.5 V V 

'"-----'- -- OL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 
B. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz. duty cycle ~ 50%. tr = If = 6 ns. 

Figure 2. Enable/Disable Time Test Circuit and Output Voltage Waveforms 
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

5B - OCTOBER 1980 - REVISED MAY 1995 

• AM26LS32A Meets or Exceeds the 
Requirements of ANSI EIA/TIA-422-B, . 
EIA/TIA-423-B, and ITU Recommendations 
V.10andV.11 

• AM26LS32A Has ±7-V Common-Mode 
Range With ±20o-mV Sensitivity 

• AM26LS32A Has ±15-V Common-Mode 
Range With ±50o-mV Sensitivity 

• Input Hysteresis ••. 50 mV typical 

• Operates From a Single 5-V Supply 

• Low-Power Schottky Circuitry 

• 3-State Outputs 
• Complementary Output Enable Inputs 

• Input Impedance .•. 12 kQ Min 
• Designed to Be Interchangeable With 

Advanced Micro Devices AM26LS32™ and 
AM26LS33TM 

description 

The AM26LS32A and AM26LS33A are quadruple 
differential line receivers for balanced and 
unbalanced digital data transmission. The enable 
function is common to all four receivers and offers 
a choice of active-high or active-low input. The 
3-state outputs permit connection direct to a bus­
organized system. Fail-safe design ensures that if 
the inputs are open, the outputs will always be 
high. 

Compared to the AM26LS32 and the AM26LS33, 
the AM26LS32A and AM26LS33A incorporate an 
additional stage of amplification to improve 
sensitivity. The input impedance has been 
increased resulting in less loading of the bus line. 
The additional stage has increased propagation 
delay; however, this will not affect interchange­
ability in most applications. 

The AM26LS32AC and AM26LS33AC are 
characterized for operation from O°C to 70°C. 
The AM26LS32AM and AM26LS33AM are 
characterzed for operation over the full military 
temperature range of -55°C to 125°C. 

AM26LS32 and AM26LS33 are trademarks of Advanced Mircro Devices, Inc. 

AM26LS32AC, AM26LS33AC ••• D OR N PACKAGE 
AM26LS32AM, AM26LS33AM ••• J PACKAGE 

crOPVIEWj 

Vcc 
48 
4A 
4Y 

2Y G 
2A 3Y 
28 3A 

GND 38 

AM26LS32AM, AM26LS33AM ••• FK PACKAGE 
crOP VIEW) 

00 
~~z~~ 

1Y 3 2 1 2019 4A 4 18 
G 5 17 4Y 

NC 6 16 NC 
2Y 7 15 

2A 8 14 
9 10 11 12 13 

IllCOIll< C\lzz"'''' 
C!l 

NC-No intemal connection 

FUNCTION TABLE 
(each receiver) 

G 
3Y 

DIFFERENTIAL ENABLES 
A-B G G 

VID~VIT+ 
H X 
X L 

VIT_SVID S VIT+ 
H X 
X L 

VIDS Vlt-
H X 
X L 

X L H 

H X 
Open X L 

OUTPUT 
y 

H 
H 
? 
? 

L 
L 
Z 

H 
H 

H - high level, L - I.ow level, ? _ indeterminate, 
X = irrelevant, Z - high impedance (off) 

~TEXAS 
INSTRUMENTS 

Copyright © 1995, Texas Instruments Incorporated 
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS , 
SLLS115B-OCTOBER 1980- REVISED MAY 1995 

logic symbolt logic diagram (positive logic) 

G 
4 ~1 

G 
EN 

..IT!> 
1A ] 3 

V 1Y 
1B 

2A 5 
2Y 

2B 

3A 
11 3Y 

3B 

4A 13 4Y 
4B 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

Pin numbers shown are for D,J, and N packages. 

schematics of Inputs and outputs 

G 

G 

1A 

1B 

6 
2A 

7 
2B 

3A 

3B 

4A 

4B 

EQUIVALENT OF EACH 
DIFFERENTIAL INPUT 

EQUIVALENT OF EACH ENABLE INPUT 

Vee _4....----._------._-
1001<0 
A Input Only 

201<0 
NOM 

Input _e_--'I/I.tIr---e 

1001<0 
B Input Only 

2-42 

Vee---+---

Enable _e_ ...... -l 

8.31<0 
NOM 

~TEXAS 
INSTRUMENTS 
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3 
1Y 

5 
2Y 

11 
3Y 

13 
4Y 

TYPICAL OF ALL OUTPUTS 

----,----1._- VCC . 

/ 

850 
NOM 

Output 



AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLl.S115B - OCTOBER 1980 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

AM26LS32AC AM26LS32AM 
UNIT AM26LS33AC AM26LS33AM 

Supply voltage, VCC (see Note 1) 7 7 V 

Any differential input ±25 ±25 
Input voltage, VI V 

Other inputs 7 7 

Differential input voltage, VID (see Note 2) ±25 ±25 V 

Continuous total power dissipation See Dissipation Rating Table 

Operating free-air temperature range, T A Ot070 -55 to 125 ·C 

Storage temperature range, Tsto -65 to 150 -65 to 150 ·C 

Lead temperature 1,6 mm (1116 Inch) from case for 1 0 seconds D or N package 260 ·C 

Case temperature for 60 seconds, TC FKpackage 260 ·C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds J package 300 300 ·C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any-other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values, except differential voltages, are with respect to the network ground terminal. 
2. Differential voltage values are at the noninverting (A) input terminals with respect to the inverting (8) input terminals. 

PACKAGE 

D 

FK 

J 

N 

DISSIPATION RATING TABLE 

TAS26·C DERATING FACTOR TA=700C 
POWER RATING ABOVE TA = 26·C POWER RATING 

950mW 7.SmWrC S08mW 

1375mW 11.0mWrC 880mW 

1375mW 11.0mWrC 88DmW 

1150mW 9.2mWrC 736mW 

TA= 126·C 
POWER RATING 

275mW 

275mW 

recommended operating conditions 

Supply voltage, VCC 

High-level input voltage, VIH 

Low-level input voltage, VIL 

Common-mode Input voltage, VIC 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, TA 

AM26LS32AC 
AM26LS33AC 

MIN 

4.75 

I AM26LS32AC, AM26LS32AM 

I AM26LS33AC, AM26LS33AM 

~TEXAS 
INSTRUMENTS 
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0 

NOM 

5 
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MAX 

5.25 

0.8 

±7 

±15 

-440 

8 

70 

AM26LS32AM 
AM26LS38AM 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

±7 

±15 

-440 

8 

-55 125 

UNIT 

V 

V 

V 

V 

IlA 
rnA 

·C 
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AM26.LS32AC,AM26LS33AC, AM26LS32AM, AM26LS33AM 
QUADRUPLE DIFFERENTIAL.LINERECEIVERS 

SLLSl15B - OCTOBER 1980 -' REViSED MAY 1995 

electrical characteristics ov~rrecommel'idedranges of Vee, VIC, and op~ratlng free-air 
temperature (unless otherwise noted) 

PARAMETER ...• TEST .CONDITIONS MIN TVP1: MAX UNIT 

PosHive-golnglnput thresh hold AM26LS32A 0.2 
VIT+ . Vo-VOHmin, loti - -440 IlA v voltage AM26LS33A 0.5 

VIT-
Negative-golng Input thresh hold AM26LS32A -0.2* 

VO-O.45V, 10L-SmA V voltage AM26LS33A -0.5* 

Vhvs Hysteresis voltage (VIT + - VIT _) 50 mV 

VIK Enable input clamp voltage VCC=MIN, 11=-18mA -1.5 V 

High-level output voltage VCC - MIN, VID-l V, '32AC,'33AC 2.7 
VOH V 

VI(G) - O.S V, 10H - -'440 IlA '32AM,'33AM 2.5 

VOL Low-level output voltage VCC - MIN, VID--1V, IOL=4 mA 0.4 
V 

VI (G) -O.SV 10L-S mA 0.45 

10Z 
Off-state (high-impedance-state) VO=2.4V 20 
output current VCC - MAX 

VO-MV -20 IlA 

Une input current 
VI_15V, Other input at -10Vto15V 1.2 

'mA II 
VI--15V, Other Input at -15Vtol0V -1.7 

II (EN) Enable Input current VI- 5.5V 100 IlA 
IIH High-level enable current VI_ 2.7 V 20 IlA 
IlL Low-level enable current VI = 0.4 V -0.36 mA 

rr Input resistance VIC';' -15Vto15V, One input to ac ground 12 15 kO 

lOS Short-circuit output current§ VCC = MAX -15 -85 mA 

ICC Supply current VCC=·MAX, All outputs disabled 52 70 mA 

t All typIcal values are at VCC = 5 V, TA - 25°C, and VIC = O. . 
* The algebraic convention, In which the less positive (more negative) limit is deSignated as minimum, Is used in th,s data sheet for threshold levels 

only. 
§ Not more than one output should be shorted to ground at a time, and duration of the short circuit should not exceed one sacond. 

switching characteristics, Vee = 5 V, T A = 25°C 

tpLH 

tpHL 

tpZH 

IPZL 

tPHZ 
tpLZ 

2-44 

PARAMETER" TEST CONDITIONS 

Propagation delay time, low-to-high-Ievel output 
CL= 15pF, 

Propagation delay time, hlgh-to-Iow-Ievel output 

Output enable time to high level 

Output enable time to low level 

Output disable time from high level 

Output disable time from low level 

CL= 15pF, 

CL=5pF, 

~TEXAS 
INSTRUMENTS 
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See Figure 1 

See Figure 1 

See Figure 1 

MIN TYP MAX 

20 35 

22 35 

17 22 

20 25 

21 30 

30 40 

UNIT 

.ns 

ns 

ns 

ns 

ns 

ns 



Test 
Point 

AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLLS115B - OCTOBER 1980 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

From Output ---.---.---.--._---. 
Under Test 

EnableG 

1.3V 

See Note B 

S2 
~---~~~ 

TEST CIRCUIT 

i.- s5ns 

900/0 
~ S5ns ~ 

~900/0~III:--T---- 3V I 

See Note C 

I EnableG II 
1.3V I 

I I 
I i I 
I I I 
I I Jr::g::::O%::--- 3 V 

~10%~_0 

I 
I EnableG 

VOLTAGE WAVEFORMS FOR tpLH. tPHL 

-.I I+- S5ns 
900/0 -T---- 3V 

I I I 
1.3V I I 

See Note C 
o I I 10% 

I I I 
I I .1::::::::-- 3 V I I 90% 
I I 
I 

EnableG I 
I 10% I I 10% I 

t +I~~~--O --'-!<L.!!....zc-r- - - - - 0 

tPZH-i+-+l 

SlOpe~ Output S2 Closed 1.3 V 

I 0.5V:-=1.. 

rR VOH 

I I -1.4V 

~ tPZL S2 Closed 

---""'.J " t ~ ~-1.4 V 
Output ~.3 V PLZ -*--

Sl Closed ..... --,;.-.- -3- VOL 
tPHZ 1+---+1 Sl Closed 

S2Closed 
VOLTAGE WAVEFORMS FOR tPHZ. tPZH 

NOTES: A. CL includes probe and jig capacitance. 
B. All diodes are 1 N3064 or equivalent. 
C. Enable G is tested with G high; G is tested with Glow. 

Figure 1 

S20pen 0.5 V 

VOLTAGE WAVEFORMS FOR tpLZ. tpZL 
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM . 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLLS116B - OCTOBER 1980- REVISED MAY 1996 

> 
I 

i 
~ 

I 
I 

I 
::c .p 

TYPICAL CHARACTERISTICS 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENlt 
6r---~----~----r---~----, 

VIO=0.2V 
TA = 26·C 

-10 -20 -30 -40 
IOH - High-Level Output Currant - mA 

-50 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

VCC=5V 
VIO= 0.2 mV 
IOH = - 440 jIA 

4~~---r--+-~r--+--~--~~ 

3~-+---r--+-~r--+--~--~~ 

2~-+--~--+-~r--+--~--~~ 

00 10 20 30 40 50 60 70 80 
TA - Free-Air Temperatura _·C 

t Vee ~ 5.5 V and Vee. 4.5 V applies to M-suffix devices only. Figure 3 

> 
I 

i 
~ 

i 
0 

I 
..I 
I 

~ 
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0.6 

0.6 

0.4 

0.3 

0.2 

Figure 2 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 

Vcc J5V 
I V 

TA=25·C / 
VIO =-0.2 mV V' 

/ 
~/ 

/ 
V 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 
0.5 .--~---r---T"""---r--~--"T"'""--'--"" 

VCC=5V 
VID=-0.2V 

~ 0.4 IOL=8mA 

i I 0.3 

0.21--+--~--~-+---r--+--f---I 

V I 
I 
..I 

0.1 

o 
o 

.p 0.11--+--~--~-+--~--+--f---I 

O~~--~~--~--~~--~~ 
5 10 15 20 25 30 o 10 20 30 40 50 80 70 80 

IOL - Low-Level Output Currant - mA TA - Free-Air Temperatura _·C 

Figure 4 FigureS 
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I , 
I 
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~ 
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLLSI16B-OCTOBER 1980- REVISED MAY 1985 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
vs 

ENABLE G VOLTAGE 

I. I 

VIO=0.2V 
TA=25OC 
Load = 8 k.C to GNO 

.~ ~ 
VCC=5.5V 

0.5 

VCC=5V 

.! .! 
VCC=4.5V 

1.5 2 

Enable G Voltage - V 

Figure 6 

OUTPUT VOLTAGE 
vs 

ENABLE G VOLTAGE 

2.5 

Vee = 5.5 V I I 
VIO=-0.2V 

Vee=5V Load = 1 k.C to VCC 

Vee=4.6V TA=25·C 

0.6 1.5 2 

Enable G Voltage - V 

FigureS 

3 

3 

> 
I 

i 
.J 
'S 
.9-
8 
I 

~ 

> 
I 

i 
I 

I 

.p 

5 

4.5 

4 

3.5 

3 

2.5 

2 

1.6 

0.5 

o 
o 

6 

4 

3 

2 

o 
o 

~I 1EXAS 
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OUTPUT VOLTAGE 
VB 

ENABLE G VOLTAGE 

Vee=5V 
VID = 0.2 V 
Load = 8 k.C to GNO 

I 
TA=700C 
TA=25OC 
TA=O·C 

0.5 1.5 2 

Enable G Voltage - V 

Figure 7 

OUTPUT VOLTAGE 
VB 

ENABLE G VOLTAGE 

2.5 3 

..- TA=OOC _ 

~ TA = 26·C -- TA=70OC 

Vee=6V 
VIO=-O.2V 
Load = 1 k.C to Vee 

0.6 1.5 2 3 

Enable Q Voltage - V 

Figure 9 

POST OFFICE BOX _. DALLAS. TEXAS 752e6 2-47 



AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLLS115B - OCTOBER 1980 - REVISED MAY 1995 

> 
I 

GI 
CII 

!¥ 
~ 
j 
:s 
0 
I 

~ 
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5 

4.5 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 

TYPICAL CHARACTERISTICS 

AM26LS32A 
OUTPUT VOLTAGE 

vs 
DIFFERENTIAL INPUT VOLTAGE 

Vcc=5V 
10=0 
TA = 25°C 

VIC = VIC= 1_ VIC= 
-7V 0 7V 

- - vIT_ I--- vIT_ r- VIT_ 
VIT+ VIT+ VIT+ 

> 
I 

GI , 
~ 
"5 
.g. 
:s 
0 
I 

~ 

5 

4.5 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 

AM26LS33A 
OUTPUT VOLTAGE 

vs 
DIFFERENTIAL INPUT VOLTAGE 

Vcc=5V, 10=0, TA=25°c 

VIJ= - r- V,IC= - VIC = 
-15V 0 15V 

-

r-- VIT_ - r-- VIT_ VIT_ -
vlT+ VIT+ VIT+ 

-200-150 -100 -50 0 50 100 150 200 -200-150 -100 -50 0 50 100 150 200 

VIO - Differential Input Voltage - mV VID - Differential Input Voltage - mV 

Figure 10 

< 
E 
I 

C 
~ 
:s 
(J 

i 
.5 
I 

4,....-,......,.-
31---+--+-

21---+--+-

01---1--+-

INPUT CURRENT 
vs 

INPUT VOLTAGE 

-1 1--b~"""'T--I--

-2 

-31--1--+-

- 4 1...--'---'--

Figure 11 

The Unshaded Area 
Shows Requirements of 
Paragraph 4.2.1 of ANSI 
Standards EIAfTIA-422-B and 
EIAITIA-423-B 

-25 -20 -15 -10 -5 0 5 10 15 20 25 

VI -Input Voltage - V 

Figure 12 
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1/4 AM26LS31AC 

Data In 

AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLLS115B - OCTOBER 1980 - REVISED MAY 1995 

APPLICATION INFORMATION 

1/4 AM26LS32AC 

Data 
Out 

1/4 AM26LS33AC 

Data 
Out 

1/4 AM26LS32AC 

Data 
Out 

t RT equals the characteristic impedance of the line. 

Figure 13. Circuit With Multiple Receivers 

~TEXAS 
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• 32·MHz Switching Rate 

• Operates from a Single 3.3.V Supply 
• Ultra·Low Power Dissipation ... 27 mW Typ 

• Open·Clrcult Fall Safe 
• -O.3.V to 5.5-V Common·Mode Range With 

±200 mV Sensitivity 

• Accepts 5-V Logic Inputs With a 3.3.V 
Supply 

• Input Hysteresis •.. 50 mV Typ 
• 235 mW With Four Receivers at 32 MHz 

• Pln·Compatlble with the AM26C32, 
AM26LS32, and MB570 

description 

AM26LV32C 
LOW VOLTAGE HIGH-SPEED 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 

D OR NST PACKAGE 
(TOP VIEW) 

19 Vcc 
1A 49 
1Y 3 4A 
G 4 4Y 

2Y 'G' 
2A 11 3Y 
29 3A 

GND 39 

t The NS package is only available left-ended taped 
and reeled. To order use part number 
AM26LV32CNSLE. 

The AM26LV32 monolithic, BiCMOS, quadruple, differential line receiver with 3-state output is designed to be 
similar to ANSI EIAffIA-422-B and ITU Recommendation V.11 receivers with reduced common-mode voltage 
range due to reduced supply voltage. The device is optimized for balanced bus transmission at switching rates 
up to and exceeding 32 MHz. The enable function is common to all four receivers and offers a choice of 
active-high or active-low Inputs. The 3-state outputs permit connection directly to a bus-organized system. Each 
device features receiver high input impedance and .input hysteresis for increased noise immunity, and input 
sensitivity of ±200 mV over a common-mode input voltage range of -0.3 V to 5.5 V. Fail-safe design ensures 
that ifthe inputs are open circuited, the outputs are always high. This device is designed using the TI proprietary 
LinIMPACT-C60™ technology facilitating ultra-low power consumption without sacrificing speed. 

This device offers optimum performance when used with the AM26LV31 quadruple line drivers. 

The AM26LV32C is available in the 16-pin D or the EIAJ NS small-outline packages and is characterized for 
operation over a temperature range of O°C to 70°C. 

logic symbolt logic diagram (positive logic) 

1A 
1B 

3 1Y 

5 2Y 

11 3Y 

13 4y 

tThis symbol is in accordance with ANSIJlEEE Std 91-19M 
and IEC Publication 617-12. 

UnlMPACT -C60 is a trademark of Te~as Instruments Incorporated. 

·:IIlExAs 
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1A 
3 1Y 

1B 

2A 
5 2Y 

2B 

3A 
11 3Y 

3B 

4A 

4B 

Copyright © 1995. Texas Instruments Incorporated 

2-01 



AM26LV32C 
LOW VOLTAGE HIGH·SPEED 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
SLLS202A- MAY 1995 - REVISED SEPTEMBER 1995 

FUNCTION TABLE 
(each receiver) 

ENABLES DIFFERENTIAL 
INPUT OUTPUT 

G G 

VIO~0.2V 
H X H 
X L H 

-0.2 V <VIO<0.2 V 
H X ? 
X L ? 

VIO ",-0.2 V 
H X L 
X L L 

Open circuit 
H X H 
X L 

X L H Z 
H = high level, L = low level, X = Irrelevant 
Z = high impedance (off), ? = indeterminate 

schematics of equivalent inputs and outputs 

EQUIVALENT OF EACH INPUT (A, B) 

15k.Q 

7.2 k.Q 

GND----------~--

2-52 

EQUIVALENT OF EACH 
ENABLE INPUT (G, G) 

VCC----------~-.-

1000 
Enable _~V\r-. 

G,G 

GND--~------~~ 

-!II TEXAS 
INSTRUMENTS 

TYPICAL OF ALL OUTPUTS (V) 
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VCC 

Y 

GND 



AM26LV32C 
LOW VOLTAGE HIGH-SPEED 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
SLLS202A- MAY 1996 - REVISED AUGUST 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee (see Note 1) ........•........•..................•......... -0.3 V to 6 V 
Input voltage range, VI (A or B inputs) .....••...•......•...............•....•.......... -4 V to 8 V 
Differential input voltage, VIO (see Note 2) .........•........•......•.•...•...•..•..........•.. ±12 
Enable input voltage range ..•.•............•..•....................•.•..•••......... -0.3 V to 6 V 
Output voltage range, Vo ...............•.....•.....••.•.•.•........... , ....•....... -0.3 V to 6 V 
Maximum output current, 10 ••.••••••••••.•••.•••••••••••••••••••..••..•..•••••.••••••••• ±25 mA 
Operating free-air temperature range, TA ...••.........•.......•....•.....•.......•.... ooe to 70°C 
Storage temperature range, T stJ;) •••••••••••••••••••••••••••••••••••••••••••••••••• -65°C to 150°C 
Lead temperature 1,6 mm (1116 inch) from case for 10 seconds .• • . . . . • . • • • . . . . . . . • . . • . . . . . . •. 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values are with respect to the GND terminal. 
2. Differential Input voltage is measured at the noninvertlng input with respect to the corresponding inverting input. 

DISSIPATION RATING TABLE 

PACKAGE TAS25°C DERATING FACTOR \ TA=70°C 
POWER RATING ABOVE TA = 25°C POWER RATING 

D 960mW 7.6 mWfOC 608mW 

NS 992mW 7.9mW"C 636mW 

recommended operating conditions 
MIN NOM MAX UNIT 

Supply voltage, VCC 3 3.3 3.6 V 

High-level input voltage, VIH(EN) 2 V 

Low-level input voltage, VILIENI 0.8 V 

Common-mode input voltage, VIC -0.3 5.5 V 

Differential input voltage, VID ±5.8 

High-level output current, IOH -5 rnA 

Low-level output current, IOL 5 rnA 

Operating free-alr temperature, T A 0 70 °C 

:lllExAs 
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AM26LV32C 
LOW VOLTAGE HIGH·SPEED 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

.SLLS202A- MAY 1995- REVISED SEPTEMBER 1995 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) . 

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIT+ Differential input high-threshold voltage 0.2 V 

VIT- Differential input low-threshold voHage -0.2 V 

VIK Enable input clamp voltage 11--18mA -0.8 -1.5 V 

VOH High-level output voHage VID .200mV, IOH--5mA 2.4 3.2 V 

VOL low-level output voHage , VID - -200 mV, IOl-5mA 0.17 0.5 V 

IOZ High-impedance-state output current VO= 010 VCC ±50 !IA 
IIHeE) High-level enable input current VCC = 00r3 V, VI =5.5V 10 

IU,(I;i low-level enable input current VCC=3.6V, VI=OV -10 !IA 

rj I nput resistance 7 12 kO 

II Input current VI = 5.5 Vor-0.3 V, All other inputs GND ±700 !IA 
ICC Supply current VI/E) = VCC or GND, No load, line Inputs open 8 17 mA 

Coo Power dissipation capacHance:t: One channel 150 pF 

t All tYPical values are at VCC = 3.3 V and TA = 25°C. 
:t: Cpd determines the no-load dynamic current consumption, IS - Cpd x VCC x 1 + ICC. 

switching characteristics over recommended ranges of operating conditions (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tPlH Propagation delay time, low- to high-level output 8 16 20 ns 

tpHl Propagation delay time, high- to low-level output 
See Figure 1 

8 16 20 ns 

tt Transistion time (tr or tf) See Figure 1 5 ns 

tpZH Output enable time to high level See ·Figure 2 17 40 ns 

tPZl Output enable time to low level See Figure 3 10 40 ns 

tpHZ Output disable time from high level See Figure 2 20 40 ns 

tPLZ Output disable time from low level See Figure 3 16 40 ns 

!skiD) Pulse skew See Note 3 4 6 ns 

tsk/limc) Skew limit See Note 4 4 6 ns 

tsk(lIm) Skew limit (device to device) See Note 5 6 9 ns 

NOTES: 3. tsk(p) IS ItplH - tpHll 01 each channel. 

2-54 

4. !sk(limc) is the maximum difference in propagation delay times between any two channels 01 one device. 
5. !sk(lim) Isthe maximuf!1difference in propagation delay times between any two channels olanytwodevices. Thisspecillcation applies 

to any 5°C band wHhln the operation temperature range at the same VCC. 
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AM26LV32C 
LOW VOLTAGE HIGH-SPEED 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
SLLS202A- MAY 1996 ~ REVISED AUGUST 1996 

PARAMETER MEASUREMENT INFORMATION 

Input A --V \l 2 V 
B --11\ ____ ... 11\ 1 V 

I I 
tPLH--j4--t! ~tpHL 

I I 
Output 90% 90% 50% 

1O'YL I I 10% VOL 

G G "::" 
(see Note C) 

~ ~
VOH 

1, ~:.- -..: j4- tf 

Figure 1. tpLH and tpHL Test Circuit and Voltage Waveforms 

y Vo 

Generator 
(see Note A) 

CL = 15pF T (see Note B) 

-=- VCC 
(see Note C) 

Input ---i 50% 50% ~ --- - ::C 

I 
tpZH ~ 14-+1- tPHZ 

I : r- O.3V 

II.....-------~t-~-- VOH 
Output T 50% T ---...I. Voff~O 

Figure 2. tpZH and tpHZ Test Circuit and Voltage Waveforms 
NOTES: A. The input pulse is supplied by generator having the following characterstics: 

Zo = 50 0. PRR = 10 MHz, tr and If (10% 10 90%) s 2 ns, 50% duty cycle. 
B. CL includes probe and jig capacitance. 
C. To lesl the active-low enable G, ground G and apply an inverted waveform G. 
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AM26LV32C 
LOW VOLTAGE HIGH-SPEED 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
SLLS202A- MAY 1995 - REVISED SEPTEMBER 1995 

Generator 
(see NomA) son 

-=- Vee 
(see Nom e) 

Vee 

>--..... ..---VO 

Input LI 50% . 50% "- - - - - Vee --.-/: ' I' 0 V 
1 

tpZL~ ~tpLZ 
I I 

. ~ il "--..1. Voff ~ Vee 
Output "'\50%.:f-Y. '-. --.....I~..,-- VOL 

0.3V 

Figure 3. tpZL and tpLZ Test Circuit and Voltage Waveforms 
NOTES: A, The input pulse is supplied by generator having the following characterstics: 
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Zo - 50 n, PRR = 10 MHz, tr and tf (10% to 90%) :s; 2ns, 50% duty cycle. 
B. CL includes probe and jig capacitance. 
C. To test the active-low enable G, ground G and apply an inverted waveform G. 
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• Low Supply Voltage •.. ±5 V to ±15 V 

• Supply Current ••• 500 ~ Typ 
• Zero Supply Current When Shut Down 

• Outputs Can Be Driven ±30 V 
• Output Open When Off (3-State) 

• 1 Q-mA Output Drive 
• Outputs of Several Devices Can Be 

Connected In Parallel 

• Meets or Exceeds the Requirements of 
ANSI EIAITIA-232-E Specifications. 

• Designed to Be Interchangeable With 
Linear Technology LT1030 

description 

The LT1030C is an EIAlTIA-232-E line driver that 
operates over a ±5-V to ±15-V supply voltage 
range on low supply current. The device can be 
shut down to zero supply current. Current limiting 
fully protects the outputs from externally-applied 
voltages of ±30 V. Since the output swings to 
within 200 mV of the positive supply and to within 
1 V of the negative supply, supply voltage 
requirements are minimized. 

A major advantage of the LT1030C is the 
high-impedance output state when the device is 
off or powered down. This feature allows several 
different drivers on the same bus. 

The device can be used as an EIAlTIA-232-E 
driver, micropower interface, or level translator, 
among others. 

The LT1030C is characterized for operation from 
O°C to 70°C. 

LT1030C 
QUADRUPLE LOW-POWER LINE DRIVER 

SLLS048D -APRIL 1989 - REVISED MAY 1 

o OR N PACKAGE 
(TOP VIEW) 

VCC- VCC+ 
IN1 STROBE 

OUT1 IN4 
ON/OFF OUT4 

IN2 NC 
OUT2 IN3 
GND 7 OUT3 

NC - No internal connection 

AVAILABLE OPTIONS 

PACKAGE 

TA SMALL OUTLINE PLASTIC DIP 
(D) (N) 

O·Cto 70·C LT1030CD LT1030CN 

The D package is available taped and reeled. Add the 
suffix R to the device type (I.e., LT1 030CDR). 

logic symbolt 

STROBE 

ON/OFF 

IN1 

IN2 

IN3 

IN4 

13 

4 

2 

5 

9 

12 

r-.. G1 

~N 
3 

r-.. 1 I> 
r-.. 6 

b 
8 

r-.. 11 

OUT1 

OUT2 

OUT3 

OUT4 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

Terminal Functions 
Terminal 

NAME NO. 

GND 7 

IN1,IN2, 2,5, 
IN3,IN4 9, 12 

ON/OFF 4 

OUn,OUT2, 3,6, 
OUT3,OUT4 8,11 

STROBE 13 

VCC+ 14 

VCC- 1 

DESCRIPTION 

Ground terminal 

Logic inputs.INx operate properly on TTL or CMOS levels. Output valid from VI = VCC- +2 V to 15 V. Ccnnectto 
5 V when not used. 

ON/OFF shuts down the entire circuit. It cannot be left open. For normally on operation, connect between 5 V and 
10 V. If VIL is at or near 0.8 V, significant settling time may be required. 

Line driver outputs 

STROBE forces all outputs low. Drive with 3 V. Strobe terminal input impedance is approximately 2 k.Q to GND. Leave 
STROBE open when not used. 

Positive supply 

Negative supply 

~TEXAS 
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· LT1030C 
QUADRUPLE LOW-POWER LINE DRIVER 

SLLS048D -APRIL 1989 - REVISED MAY 1995 

logic diagram 

4 
ON/OFF 

STROBE 
13 

3 
2 OUT1 

IN1 

6 
OUT2 

IN2 
5 

8 
OUT3 9 

IN3 

11 
OUT4 12 

IN4 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage range, V cc+ (see Note 1) .............................................•. 0 V to 15 V 
Supply voltage range, Vcc- ......................................................... 0 V to -15 V 
Input voltage range, logic inputs, VI .................................................. Vcc- to 25 V 
Input voltage range at ON/OFF, VI ............... , ..................................... 0 V to 12 V 
Output voltage range, Vo (any output) .................................. Vcc+ - 30 V to Vcc- + 30 V 
Duration of output short circuit to ±30 V at (or below) 25°C (see Note 2) ...................... unlimited 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .....................•........................ O°C to 70°C 
Storage temperature range, Tstg .......................................••......... -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ........................•..•... 260°C 

NOTES: 1. All voltage values, except differential voltages, are with respect to GND. 
2. The output may be shorted to either supply. Temperature andlor supply voltages must be limited to ensure that the maximum 

diSSipation reting is not exceeded. 

PACKAGE 

D 

N 

DISSIPATION RATING TABLE 

TA S 25·C DERATING FACTOR TA = 70·C 
POWER RATING ABOVE TA = 25·C POWER RATING 

950 mW 7.6 mWrC 608 mW 

1150 mW 9.2 mWrC 736 mW 

recommended operating conditions 

Supply voltage, VCC+ 

Supply voltage, VCC-

Hlgh-Ievellnpul voltage, VIH (see Note 3) 

Low-level input voltage, VIL (see Note 3) 

Operating free-air temperature, T A 

MIN 

5 

-5 

2 

0 

NOTE 3: These VIH and VIL specifications apply only for inputs IN1-IN4. For operating levels for ON/OFF, see Figure 2. 

~1ExAs 
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MAX UNIT 

15 V 

-15 V 

15 V 

.0.8 V 

70 ~C 



LT1030C 
QUADRUPLE LOW-POWER LINE DRIVER 

SLLS048D - APRIL 1989 - REVISED MAY 1995 

electrical characteristics over operating free-air temperature range, Vcc+ = ±5 V to ±15 V (unless 
otherwise noted) -

PARAMETER TEST CONDITIONS MIN 

VOM+ Maximum positive peak output voltage swing 10=-2mA, TA = 25°C VCC+-0.3 

VOM- Maximum negative peak output voltage swing 10=2 mA, TA = 25°C 

IIH High-level input current VI~2V, TA = 25°C 

IlL Low-level input current VI !>0.8 V, TA = 25°C 

Input current, ON/OFF 
VI =0 

II 
VI=5V 

10 Output current TA = 25°C 5 

10Z Off-state output current 
Vo = ±15 V, TA = 25°C, 
ON/OFF at 0.4 V 

ICC Supply current (all outputs low) VI :;,at2.4 V, 10=0 

ICC(ofi) Off-state supply current 
ON/OFF at 0.4 V 

ON/OFF at 0.1 V 

operating characteristics, Vcc± = ±5 V to ±15 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

SR Driver slew rate 

t All typical values are at VCC± = ±12 V, TA = 25°C. 

~TEXAS 
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TYPt MAX UNIT 

VCC+-0.1 V 

VCC-+0.9 VCC-+1.4 V 

2 20 IlA 
10 20 IlA 

-0.1 -10 

30 65 
IlA 

12 mA 

±2 ±100 IlA 

500 1000 IlA 
10 

10 150 
IlA 

MIN TYPt MAX 

4 15 30 
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LT1030C 
QUADRUPLE LOW-POWER LINE DRIVER 

SLlS048D -APRIL 1989 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

i 
J 

VCc+-0•4 

Vcc_+ 1.4 

VCC-+1•2 

e VCC_+O.& 

! ; VCC_+ 0•6 

I VCC_+0•4 , 
Vcc_+O.2 

VCC­

:: 

MAXIMUM PEAK OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

Output High 

.-'" 

-----
-

/" 
OUtputLow _ 

VCC±=±12V _ 
TA=26·C 

1.& 

=:- 1.4 
til ,1.2 
~ 
iii 1 
.5 

§ 0.& 

10•6 

0.4 

0.2 

GND 

..... ' ....... 

" "'-

ON/OFF TERMINAL VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

VCC±=±12V 
RL=3kO 

.............. ..... I I --r--..... ~Onvoltage 
--r-

........... 
""--..ioo. 

Max Off Voltage 
10< 200 IIA -

\ -;.....-----
"-

Max Off Voltage 

10<120 IlAI 

o ±1 ±2 ±3 ±4 ±5 0 10 20 30 40 50 50 70 

> 
I 

; VCC+-0•2 

~ J VCC+-0.4 

J VCC_+ 1•4 

E VCC- +1. 

i I VCC- +1 

2 

10-Output Current - mA 

Figure 1 

MAXIMUM PEAK OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

I 
If 

10=1mA ~ ,10=5mA 

10=-5mA 

140 

120 

oC 100 
::I. 
I 

~r ~ 80 .. u 50 iii 
.5 

§ 40 

20 
~ 
:Ii VCC_+O.& - 10=-1 mA 

I§ 
0 

VCC_+0.6 
o 

- 0 
VCC± = ±12V -II -20 

10 20 30 40 50 50 70 

TA - Free-Air Temperature _·C 

Figure 3 

~1ExAs 
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o 

TA - Free-Air Temperature _·C 

Figure 2 

ON/OFF TERMINAL CURRENT 
vs 

ON/OFF TERMINAL VOLTAGE 

I .! 
VCC±=±12V 
TA=25·C 

/ 
/ 

/ 
~ 

./ 
/ 

/ 
y 

/ 

2.5 5 7.5 10 12.5 15 

ON/OFF Terminal Voltage - V 

Figure 4 

2-60 POST OFl'ICE BOX 655303,. DALLAS, TEXAS 75265 



30 

27.5 

< 
E 
I 25 

C 
~ 
::I 
0 22.5 
':i 
9-
::I 
0 20 I 

9 

17.5 

15 

0.1 

< ::s. 0.07 I 

C 
~ 
::I 0.05 
0 

~ 
Q. 
::I 
II) 

! 
5 

0.03 

I 

! 
~ 

0.01 

LT1030C 
QUADRUPLE LOW-POWER LINE DRIVER 

SLLS048D-APRIL 1989- REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

OUTPUT CURRENT 
vs 

FREE·AIR TEMPERATURE 

VCC±=±12V 

-1 

OFF·STATE OUTPUT CURRENT 
vs 

FREE·AIR TEMPERATURE 

~ VCC±=±12V 

I'-.... < 
::!. 

I- VO= 25V / I- ./ ...... 
~ r-........ 

~ 
~ Sinking 

............ 

'" 

I 
C 
~ 
::I 
0 
':i .e-
::I -0.1 
0 
J!! 
~ 

/ 
/~ 

/ 
/ 

/ 

5 
I 

./ 

/ 
Sourcing 

N 
0 / 

-0.01 / 
~ 

o 10 20 30 40 50 60 70 25 30 35 40 45 50 55 60 65 70 
TA - Free-Air Temperature - °c 

45 

T A - Free-Air Temperature - °C 

Figure 5 

OFF·STATE SUPPLY CURRENT 
vs 

FREE·AIR TEMPERATURE 

VCC±=±12V 
ON/OFF at 0.4 V 

/ 
V 

/ 
/ 

/ 
/ 
V 

/ 

< 
E 
I 

C 
~ 
::I 
0 
>-
i5. 
Q. 
::I 
II) 
I 
0 
E 

5 

4.5 
TA = 25°C 

4 

3.5 

3 -2.5 

2 

1.5 

0.5 

o 

Figure 6 

SUPPLY CURRENT 
vs 

TOTAL SUPPLY VOLTAGE 

.....-~ r---
All Outputs High -

All Outputs Low 

50 55 60 65 70 10 12.5 15 17.5 20 22.5 25 27.5 30 

TA - Free-Air Temperature _oC 

Figure 7 
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LT1030C 
QUADRUPLE LOW-POWER LINE DRIVER 

SLLS048D -APRIL 1989 - REVISED MAY 1995 

4 

3.5 

~ 3 
E 
I 

I 2.5 

::I 
'0 2 
.!' 
A-
A-
::I 1.5 II) 
I 

~ 

0.5 

o 

TYPICAL CHARACTERISTICS 

SUPPLY CURRENT 
vs 

FREE-AIR TEMPERATURE 

I _I. 
VCC±=±12V 

, 

--I---- All Outputs High 

All Outputs Low 

-

o 10 20 30 40 50 50 70 
TA -Free-Air Temperature-·C 

Figure 9 

17 

16 

15 

14 

13 

SLEW RATE 
vs 

FREE-AIR TEMPERATURE 

VCC±=±12V 
RL = 3 kr.l / CL=51 pF 

" , /" 
r-- Failing...", 

Rising 

~ ----
/ 
~ 

o 10 20 30 40 50 50 70 
TA - F .... Alr Temperatura - ·C 

Figure 10 

APPLICATION INFORMATION 

forward biasing the substrate 

2-02 

As with other bipolar integrated circuits, forward biasing the substrate diode can cause problems. The LT1030C 
will draw high current from V cc+ to GND if VCC- is open-circuited or pulled above ground. Connecting a diode 
from V cc-to GND (if possible) prevents the high-current state. Any low-cost diode call be used (see Figure 11). 

1N4001 

LT1030C 

14 

7 8 

Figure 11. Connecting a Diode From VCC- to GND 
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• Operates With Single 5-V Power Supply 

• LlnBICMOSTM Process Technology 

• Two Drivers and Two Receivers 

• ±3()"V Input Levels 

• Low Supply Current ... 8 mA Typ 

• Meets or Exceeds ANSI EIA/TIA-232-E and 
ITU Recommendation V.28 

• Designed to be Interchangeable With 
Maxim MAX232 

• Applications 

MAX232, MAX2321 
DUAL EIA-232 DRIVER/RECEIVER 

SLLS047D- FEBRUARY 1989- REVISED MAY 1995 

ow OR N PACKAGE 

(TOP VIEW) 

C1+ VCC 

VS+ GND 

C1- 14 T10UT 

C2+ 13 R11N 

C2- 12 R10UT 

VS- 6 11 T11N 

T20UT 10 T21N 

R21N 9 R20UT 

EIA/TIA-232-E 
Battery-Powered Systems 
Terminals logic symbolt 
Modems 
Computers 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883, Method 3015 

description 

C1+ 

C2+ 

T11N 

T21N 

R10UT 

R20UT 

5V 

16 

VCC 

2VCC-1.5V 
2 

VS+ 

-2VCC+ 1.5V 
6 

vS-

C> 
14 

T10UT 

C> T20UT 

R11N 

R21N 

GNO 

The MAX232 is a dual driver/receiver that 
includes a capacitive voltage generator to supply 
EIAITIA-232-E voltage levels from a single 5-V 
supply. Each receiver converts EIAITIA-232-E 
inputs to 5-V TTUCMOS levels. These receivers 
have a typical threshold of 1.3 V and a typical 
hysteresis of 0.5 V, and can accept ±30-V inputs. 
Each driver converts TTUCMOS input levels into 
EIAITIA-232-E levels. The driver, receiver, and 
voltage-generator functions are available as cells 
in the Texas Instruments LinASICTM library. 

The MAX232 is characterized for operation from 
O°C to 70°C. The MAX232I is characterized for 
operation from -40°C to 85°C. 

t This symbol is in accordance wnh ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

LinASIC and LinBiCMOS are trademarks of Texas Instruments Incorporated. 
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MAX232, MAX2321 
DUAL EIA·232 DRIVERIRECEIVE'R 

SLLS047D - FEBRUARY 1989 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Input supply voltage range, Vee (see Note 1) .......................................... - 0.3 V to 6 V 
Positive output supply voltage range, Vs+ ....................................... Vee -0.3 V to 15 V 
Negative output supply voltage range, Vs- .......................................... -0.3 V to -15 V 
Input voltage range, VI: Driver ............................................ -0.3 V to Vee + 0.3 V 

Receiver ........................................................ ±30 V 
Output voltage range, Va: T10UT, T20UT ................................ Vs- -0.3 V to Vs+ + 0.3 V 

R10UT, R20UT .................................. -0.3 V to Vee + 0.3 V 
Short-circuit duration: T1 OUT, T20UT ................................................... unlimited 
Operating free-air temperature range, T A: MAX232 ..................................... ooe to 70°C 

MAX2321 .................................. -40°C to 85°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................ :. 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values are with respect to network ground terminal. 

recommended operating conditions 
MIN NOM MAX UNIT 

Supply voltage, Vee 4.5 5 5.5 V 

High-level input voltage, VIH (T1IN,T2IN) 2 V 

Low-level input voltage, VIL (T1IN, T2IN) 0.8 V 

Receiver input voltage, R1IN, R21N ±30 V 

Operating free-air temperature,T A 0 70 OC 

electrical characteristics over recommended ranges of supply VOltage and operating free-air 
temperature range (unless otherwise noted) . 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

T1 OUT, T20UT RL = 3 kQ to GND 5 7 
VOH High-level output voltage V 

R10UT, R20UT IOH=-1mA 3.5 

T1 OUT, T20UT RL = 3 kn to GND -7 -5 
VOL LOW-level output voltage:!: V 

R10UT, R20UT IOL = 3.2 mA 0.4 

VIT+ 
Receiver positive-going input 

R1IN, R21N Vee = 5 V, TA=25°e 1.7 2.4 V threshold voltage 

VIT-
Receiver negative-going input 

R1IN, R21N Vee = 5 V, TA = 25°C 0.8 1.2 V threshold voltage 

Vhys I nput hysteresis voltage R1IN, R21N Vee=5V 0.2 0.5 1 V 

q Receiver input resistance R1IN, R21N Vee=5, TA=25°e 3 5 7 kn 

ro Output resistance T1 OUT, T20UT VS+=VS-=O, VO=±2V 300 Q 

IOS§ Short-circuit output current T1 OUT, T20UT Vee = 5.5 V, Vo=O ±10 mA 

liS Short-circuit input current T1IN,T2IN VI=O 200 IlA 

ICC Supply current Vee = 5,5 V, All outputs open, 
8 10 mA TA=25°e 

t All tYPical values are at Vee = 5 V, TA = 25°C. 
:I: The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic voltage 

levels only. . 
§ Not more than one output should be shorted at a time. 
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MAX232, MAX2321 
DUAL EIA·232 DRIVER/RECEIVER 

SLLS047D - FEBRUARY 1989 - REVISED MAY 1995 

switching characteristics, VCC = 5 V, TA = 25°C 

tpLH(Rl 

tPHL(Rl 

SR 

SR(tr) 

PARAMETER TEST CONDITIONS MIN TYP 

Receiver propagation delay time, low- to high-level output See Figure 2 

Receiver propagation delay time, high- to low-level output See Figure 2 

Driver slew rate 

Driver transition region slew rate 

~ 

1jJ.1' ::;:: 

From CMOS or TTL { 
To CMOS or TTL { 

RL=3kQt07kn, 
See Figure 3 

See Figure 4 

APPLICATION INFORMATION 

5V 

t 16 

~1 1 
VCC 

2 
C1+ 

VS+ 3 
C1- 6 4 
C2+ Vs ....J..; 

5 +:r::1jJ.1' 
C2- -= 

11 [> 14 
EIAITIA-232 

10 [> 7 
EIAITIA-232 

, 

12 
Jf 13 

EIAITIA-232 

9 Jf 8 
OV EIAlTIA-232 

t 15 
GND 

Figure 1. Typical Operating Circuit 
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500 

500 

3 

8.5 V 

-8.5V 

Output 

Output 

Input 

Input 

MAX UNIT 

ns 

ns 

30 V/JlS 

V/JlS 

2455 



MAX232, MAX2321 
DUAL EIA·232 DRIVER/RECEIVER 

SLLS047D - FEBRUARY 1989- REVISED MAY 1996 

2-66 

PAR"METER MEASUREMENT INFORMATION 

Pulse 
Generator 

(see Note A) 

R11N 
or 

R21N 

VCC 

R10UT 

CL=50pF T (see Note 8) 

TEST CIRCUIT 

S 10 ns --.I 14- . -+I 14- s 10 ns 

See Note C 

1 I I 1 

Input {:I 90% 90%"\O~------ 3V 
10% _ 50"10 50%~ 10"10 0 V 

. 5OOn8 __ 

tPHL --l.--..I ~tPLH 
1 1,--__ 

Output 1.5v'k 1.5V}' _____ ::: 
WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Zo - 50 n, duty cycle S 50"10. 
B. CL includes probe and jig capacitance. 
C. All diodes are 1 N3064 or equivalent. 

. Figure 2. Receiver Test Circuit and Waveforms for tpHL and tpLH Measurement 
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MAX232, MAX2321 
DUAL EIA·232 DRIVER/RECEIVER 

SLLS047D - FEBRUARY 1989 - REVISED MAY 1995 

Pulse 
Generator 

(see Note A) 

Input 

PARAMETER MEASUREMENT INFORMATION 

T11N orT21N T10UT or T20UT 
:>c>---__ ----4~--- EIAlTIA-232 Output 

TEST CIRCUIT 

--+I I+--- s 10 ns 
I 

I 
CL= 10pF 
(see Note B) 

1------9 .. ~-Yo~-- r - - - - - - - - 3 V 

SO% I 
10% I 11'=o~10;..;'lI;..· _____ ov 

*-- SIJ.8----+1 

tPHL~ 101 

1 

----~~90% 
Output 1 

1 10% 

trHL -.l I+-

.1 tpLH 
1 

1 il:f 90% VOH 

10% ..;.! -1------ VOL 
--.j I+- trLH 

0.8 (V OH-VOL) 0.8 (VOL -VOH) 
SR = or --,.:=--=..:. 

tTLH tTHL 

WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Zo = 50 n, duty cycle S 50%. 
B. CL includes probe and jig capacitance. 

Figure 3. Driver Test Circuit and Waveforms for tpHL and tpLH Measurement (5·~ input) 

Pulse 
Generator 

(see Note A) 
x)--...... --...... --- EIAmA-232 Output 

3k!l 

T CL = 2.S nF 

TEST CIRCUIT 

s 10 ns --+ll~ -.I~I..-- s 10 ns 

1 90% 90% 1 
10% I 1.SV 1.SV I ~..;1.;.OO;,;;Yo ____ _ 

Input 

~ 20 IIS---+j 
trHL -+I I+- 1 I+- trLH 

I I I 1 

-----::3:-::":"3~X -3 V 11/!:"_-:3_~V:-_-_-_- ::: Output 

SR = 6 V 
trHL or tTLH 

WAVEFORMS 

NOTE A: The pulse generator has the following characteristics: Zo = 50 C, duty cycle s 50%. 

Figure 4. Test Circuit and Waveforms for trHL and trLH Measurement (2o-~ Input) 
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• Meets or Exceeds the Requirements of 
ANSI Standards EIAlTIA·422·B and 
EIAITIA-423-B and ITU Recommendations 
V.10andV.11 

• 3-State, TTL-Compatible Outputs 

• Fast Transition Times 

• Operates From Single 5-V Supply 

• Designed to Be Interchangeable With 
Motorola™ MC3486 

description 

The MC3486 is a monolithic quadruple differential 
line receiver designed to meet the specifications 
of ANSI Standards EIAlTIA-422-8 and 
EIAlTIA-423-8 and ITU Recommendations V.10 
and V.11. The MC3486 offers four independent 
differential-input line receivers that have TTL­
compatible outputs. The outputs utilize 3-state 
circuitry to provide a high-impedance state at any 
output when the appropriate output enable is at a 
low logic level. 

The MC3486 is designed for optimum 
performance when used with the MC3487 
quadruple differential line driver. It is supplied in a 
16-pin package and operates from a single 5-V 

. supply. 

The MC3486 is characterized for operation from 
O°C to 70°C. 

FUNCTION TABLE 
(each receiver) 

DIFFERENTIAL INPUTS 
ENABLE A·B 

VID ~0.2 V H 

-0.2 V<vIO<0.2 V H 

VIO~-0.2V H 

Irrelevant L 

Open H 

OUTPUT 
Y 

H 

? 

L 

Z 

? 

H = high level, L - low level, Z = high impedance (off), 
? - indeterminate 

Motorola is a trademark of Motorola, Incorporated. 

MC3486 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3·STATE OUTPUTS 

D OR N PACKAGE 
(TOP VIEW) 

1A 
1Y 

1,2EN 
2Y 
2A 6 
28 

GND 

Vee 
48 
4A 
4Y 
3,4EN 
3Y 
3A 

logic symbolt 

1,2EN 

1A 

1B 

2A 
2B 

3,4EN 

3A 

3B 

4A 

4B 

4 

2 

1 

6 

7 

12 

10 

9 

14 

15 

Lo!iN ,J 
~ ] I> 

V 

r-. 

Lo!iN ,J 
~ ] I> 

V 

'" 

3 
1Y 

5 
2Y 

11 
3Y 

13 
4Y 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

logic diagram (positive logic) 

1,2EN 

1A 

1B 

2A 

2B 

3,4EN 

3A 

3B 

4A 

4B 

3 
1Y 

5 >--- 2Y 

11 
3Y 

13 >--- 4Y 

Copyright © 1995, Texils Instruments Incorporated 
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MC3486 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 
SLLS097B - JUNE 1980 - REVISED MAY 1995 

schematics of Inputs and outputs 

EQUIVALENT OF EACH INPUT 
EXCEPT OUTPUT ENABLE 

EQUIVALENT OF OUTPUT ENABLE 

VCC VCC 8.3 ItO 
NOM 

16.8 ItO Output 
NOM Enable 

Input 

TYPICAL OF ALL OUTPUTS 

----~I--- Vee 

Output 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ...........•...........•..........•........•..............•.. 8 V 
Input voltage, VI (A or B inputs) ....................................•... , .........•......... ±15 V 
Differential input voltage, VIO (see Note 2) .....••....•..............•............ ; ........... ±25 V 
Enable input voltage' . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8 V 
Low-level output current, IOL .............................................................. 50 mA 
Continuous total power dissipation ...................................•. See Dissipation Rating Table 
Operating free-air temperature range, TA ..... • .. .. .. .. .. . .. .. . .. . .. .. .. .. .. . .. . . .. .. .. O°C to 70°C 
Storage temperature range, Tstg .......................... ;....................... -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ..•............................ 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values, except differential-input voltage, are with respect to network ground terminal. 
2. Differential-input voltage is measured at the nonlnvertlng input with respect to the corresponding Inverting input. 

PACKAGE 

D 

N 

DISSIPATION RATING TABLE 

TA:S 25·C DERATING FACTOR 
POWER RATING ABOVE TA = 25·C 

950 mW 7.6 mW/"C 

1150mW 9.2mW/"C 

recommended operating conditions 

Supply voltage, VCC 

Common-mode Input voltage, VIC 

Differential input voltage, VID 

High-level enable input voltage, VIH 

Low-level enable input voltage, VIL 

Operating free-air lemperature, T A 

~1EXAS 
INSTRUMENTS 
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TA=70·C, 
POWER RATING 

SOSmW 

736inW 

MIN 

4.75 

2 

0 

NOM 

5 

MAX UNIT 

5.25 V 

±7 V 

±6 V 

V 

O.S V 

70 ·C 



MC3486 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3-STATE OUTPUTS 
SLLS097B -JUNE 1980- REVISED MAY 1995 

electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN MAX UNIT 

VIT+ Differential input high-threshold voltage VO=2.7V, 10=-0.4 rnA 0.2 V 

VIT- Differential input low-threshold voltage VO= 0.5 V, 10=-8mA -0.2t V 

VIK Enable-input clamp voltage 11=-10mA -1.5 V 

VOH High-level output voltage 
VID = 0.4 V, 10=-0.4 rnA, 

2.7 V 
See Note 3 and Figure 1 

VOL LOW-level output voltage 
VID =-0.4 V, 10=8mA, 

0.5 V 
See Note 3 and Figure 1 

VIL = 0.8 V, VID =-3 V, VO=2.7V 40 
10Z High-impedance-state output current 

VIL = 0.8 V, VID = 3 V, VO= 0.5V -40 
llA 

VI =-10V -3.25 

Vee = o V or 5.25 V, VI =-3V -1.5 
liB Differential-input bias current rnA 

Other inputs at 0 V VI=3V 1.5 

VI=10V 3.25 

VI = 5.25 V 100 
IIH High-level enable input current 

VI = 2.7V 20 
llA 

IlL Low-level enable input current VI =-0.5V -100 llA 
lOS Short-circuit output current VID =3V, VO=O, See Note 4 -15 -100 rnA 

ICC Supply current VIL=O 85 rnA 
.. .. 

t The algebraiC convention, In which the least posItive (most negative) limit IS designated as minimUm, IS used In this data sheet for threshold 
vottages only. 

NOTES: 3. Refer to ANSI Standards EIAlTIA-422-B and EIAfTlA-423-B for exact conditions. 
4. Only one output should be shorted at a time. 

switching characteristics, Vee = 5 V, CL = 15 pF, TA = 25°C 

tPHL 

tPLH 

tpZH 

tPZL 

tpHZ 

tPLZ 

PARAMETER TEST CONDITIONS 

Propagation delay time, high- to lOW-level output 
See Figure 2 

Propagation delay time, low- to high-level output 

Output enable time to high level 

Output enable time to low level 

Output disable time from high level 

Output disable time from low level 

See Figure 3 

-!/} TEXAS 
INSTRUMENTS 
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MIN TYP MAX UNIT 

28 35 ns 

27 30 ns 

13 30 ns 

20 30 ns 

26 35 ns 

27 35 ns 
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MC3486 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 
SLLS097B-JUNE 1980-REVISED MAY 1~ 

PARAMETER MEASUREMENT INFORMATION 

Generator 
(_Note A) 

1.5V 

510 

2V ---------' 

TESTaRCUIT 

{ VOH 

fi f.IOL 1 (+) 

VOL 

:t - - -- - -
Figure 1. VOH. VOL 

OUtput 

Output 

IIOH +(-) 

1.5 V 

I ov 
~ tpHL 

I 
----'-!----VOH 

I 

VOL 
VOLTAGE WAVEFORMS 

Figure 2. Test Circuit and Voltage Waveforms 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR ~ 1 MHz, duty cycle • 50%, tr s: 6 ns, tf ~ 6 ns. 

B. CL includes probe and stray capacitance. 
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INSTRUMENTS 

2-72 POST OFRCE BOX 6S5303 • ·DALlAS, TEXAS 75265 



MC3486 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3-STATE OUTPUTS 
SLLS097B-JUNE 1980- REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

-1.5V SW1 

1.5V---<l 

Generator 
(see Note A) 510 

r------------, 
I I 
I I 

I 

I 
I 
I 
I 
I 
I 
I 
I L ___________ .J T 

Output 

5kO 

CL= 15pF 
(see Note B) 

SW2 
21<0 

0- 5V 

See Note C 

TEST CIRCUIT 

3V 

~PZH 
---15V 

Input I' 
-t---OV 

tpZH -+I l+-

SW1 to 1.5 V 
SW20pen 
SW3Closed 

I VOH 

outPu~ ~.5V 
t '----L===~.3V 

L:LPHZ 3V 

Input I 
I ---OV 

tpHZ --j+--+I 
I 

SW1 to 1.5 V 
SW2Closed 
SW3Closed 

_~_I _--VOH 

Output 

Input 

Output 

3V 

----- 1.5V 
____ . ..l.. ___ OV SW1 to-1.5V 

~I SW2 Closed 
tPZL -rt ~ SW3 Open 

r-i:== ~.~v 
--../ ~5V 

VOL 

3V 
~PLZ 

Input I 1.5 V 
SW1 to-1.5V 
SW2Closed 
SW3Closed I --- OV 

tpLZ --i+-+! 
I 

~
---1.3V 

Output 0.5 V 

VOL 

Figure 3. Test Circuit and Voltage Waveforms 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR $ 1 MHz, duty cycle = 50%,1r $ 6 ns, tf $ 6 ns. 

B. CL includes probe and stray capacitance. 
C. All diodes are 1 N916 or equivalent. 
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MC3487 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

• Meets or Exceeds Requirements of ANSI 
EIAITIA-422-B and ITU 
Recommendation V.11 

• 3-State, TTL-Compatible Outputs 

• Fast Transition Times 

• High-Impedance Inputs 

• Single 5-V Supply 

• Power-Up and Power-Down Protection 

• Designed to Be Interchangeable With 
Motorola MC3487 

description 

SLLS098A - MAY 

o OR N PACKAGE 
(TOP VIEW) 

1A Vee 
1Y 4A 
1Z 4Y 

1,2EN 4 4Z 
2Z 3,4EN 
2Y 3Z 
2A 3Y 

GND 

The MC3487 offers four independent differential line drivers designed to meet the specifications of ANSI 
EIAfTIA-422-B and ITU Recommendation V.11. Each driver has a TTL-compatible input buffered to reduce 
current and minimize loading. 

The driver outputs utilize 3-state circuitry to provide high-impedance states at any pair of differential outputs 
when the appropriate output enable is at a low logic level. Internal circuitry is provided to ensure a 
high-impedance state at the differential outputs during power-up and power-down transition times provided the 
output enable is low. The outputs are capable of source or sink currents of 45 mAo 

The MC3487 is designed for optimum performance when used with the MC3486 quadruple line receiver. It is 
supplied in a 16-pin dual-in-line package and operates from a single 5-V supply. 

The MC3487 is characterized for operation from O°C to 70°C. 

logic symbolt logiC diagram (positive logic) 

4 
1,2EN ~N 

1 
1A 

7 
2A 

12 
3,4EN ~N 

9 
3A 

15 
4A 

~ 
I> '" 

'" 

~ 
I> '" '" 

2 

3 

6 

5 

10 

11 

14 

13 

1Y 

1Z 

2Y 

2Z 

3Y 

3Z 

4Y 

4Z 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 
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1,2EN 

1A 

2A 

3,4EN 

3A 

4A 
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2 
1Y 

3 
1Z 

6 
2Y 

5 
2Z 

10 
3Y 

11 
3Z 

14 
4Y 

13 
4Z 

Copyright © 1995, Texas Instruments Incorporated 
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MC3487 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLS098A- MAY. 1980 - REVISED MAY 1995 

OUTPUT 
INPUT ENABLE 

H H 
L H 
X L 

FUNCTION TABLE 
(each driver) 

OUTPUTS 
Y 

H 
L 

Z 

Z 

L 

H 
Z 

H - TTL high level. L = TTL low level. X - Irrelevant. Z = High impedance 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 
VCC --~t----

Input 

VCC 

9f.!NOM 
.---+-~t-- Output 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 

Supply voltage. Vee (see Note 1) ............................................................. 8 V 
Input voltage, VI ..................................................... ,................... 5.5 V 
Output voltage, Va ........ , .... '. . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . ... . . . . . . . . ... .. . . . .. 7 V 
Continuous total power disSipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, TA .............................................. O·C to 70·C 
Storage temperature range, Tst9 .................................................. -65·C to 150·C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package ................ 260·C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the _device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. . 

NOTE 1: All voltage values, except differential output voltage, VOD, are with respect to the network ground terminal. 
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PACKAGE 

D 

N 

DISSIPATION RATING TABLE 

TA $ 25·C DERATING FACTOR 
POWER RATING ABOVE TA = 25·C 

950 mW 7.6 mW'·C 

1150 mW 9.2 mW'·C 

~TEXAS 
INSTRUMENTS 

POST OFFICE eox 655303 • DALLAS. TEXAS 75265 

TA=70·C 
POWER RATING 

608mW 

736mW 



MC3487 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLS098A- MAY 1980- REVISED MAY 1995 

recommended operating conditions 
MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

High-level input voltage, V IH 2 V 

Low-level input voltage, VIL 0.8 V 

Operating free-air temperature, T A 0 70 ·C 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN MAX UNIT 

VIK Input clamp voltage II =-18mA -1.5 V 

VOH High-level output voltage VIL = 0.8 V, VIH =2V, IOH=-20mA 2.5 V 

VOL Low-level output vo~age VIL= 0.8 V, VIH =2V, 10L= 48 mA 0.5 V 

IVODI Differential output voltage RL= lOOn, See Figure 1 2 

AIVODI 
Change in magnitude of 
differential output voltage t RL= lOOn, See Figure 1 ±0.4 V 

Voc Common-mode output voltage; RL= 100n, See Figure 1 3 V 

AIVOCI 
Change in magnitude of 

RL= lOOn, See Figure 1 ±0.4 V common-mode output vottaget 

VO=6V 100 
10 Output current with power off VCC=O 

VO=-0.25V -100 11A 

VO=2.7V 100 
10Z High-impedance-state output current Output enables at 0.8 V 

VO=0.5V -100 11A 

II Input current at maximum input voltage VI =5.5V 100 11A 
IIH High-level input current VI =2.7V 50 11A 
IlL Low-level input current VI =0.5V -400 11A 
lOS Short-circuit output current§ VI=2V -40 -140 mA 

Outputs disabled 105 
ICC Supply current (all drivers) mA 

Outputs enabled, No load 85 
t A IVODI and A IVOCI are the changes In magnitude ofVOD and VOC, respectively, that occur when the inPut IS changed from a high leveito a low 

level. 
; In ANSI Standard EIAlTIA-422-8, VOC, which is the average of the two output voltages with respect to ground, is called output offset voltage, 

VOS· 
§ Only one output at a time should be shorted, and duration of the short circuit should not exceed one second. 

switching characteristics over recommended operating free-air temperature range, Vee = 5 V 

tpLH 
tpHL 

tt(OD) 
tpZH 
tpZL 
tpHZ 
tpLZ 

PARAMETER TEST CONDITIONS 
Propagation delay time, low- to high-level output 

Propagation delay time, high- to lOW-level output CL= 15pF, 
Skew time 

Differential-output transition time 
Output enable time to high level 

Output enable time to low level 

Output disable time from high level 
Output disable time from low level 

CL= 15pF, 

CL = 50 pF, 

~TEXAS 
INSTRUMENTS 
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See Figure 2 

See Figure 3 

See Figure 4 

MIN MAX UNIT 
20 ns 

20 ns 
6 ns 

20 ns 

30 ns 

30 ns 

25 ns 
30 ns 
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MC3487 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLS098A- MAY 1980 - REVISED MAY 1995 

Generator 
(see Note A) 

PARAMETER MEASUREMENT INFORMATION 

Figure 1. Differential and Common-Mode Output Voltages 

I I CL=15pF 
I I (see Note B) 

Inpudl.5V 1.5V't-------:: 
tPLH ~ ~I 14 ~ tpHL 

V Output I 1'1.5V: 1.5V\L ---- VOH 

1 . 1 1 i\ VOL 
1 1 I 
1 Skew --+i I+- 1 -+i I+- Skew 

1 1 

5V 

SWI 2000 

3V L ____ .J I+- tPHL ~ 1+ tpLH ~ 

~ ,V-- VOH 
See Note C "::' 

Generator 
(see Note A) 50 a 

3V 

ZOutput \ 1.5V 1.5Vr ___ VOL 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 2. Test Circuit and Voltage Waveforms 

TEST CIRCUIT 

RL = 1000 
Output 

T CL=15pF 
"::' (see Note B) 

~
---3V 

Input 
OV 

tt(OD) y'+- ~{ tt(OD) 
I 1 

Output 90% 
10% 

VOLTAGE WAVEFORMS 

Figure 3, Test Circuit and Voltage Waveforms 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: tr " 5 ns, tf" 5 ns, PRR " 1 MHz, duty cycle = 50%, 
ZO=500. 
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B. CL includes probe and stray capacitance. 
C. All diodes are 1 N916 or 1 N3064. 
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MC3487 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLS098A- MAY 1980- REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

o V or 3 V -ir---i 

Generator 
(see Nota A) 

5V 

1>--_-.. ... -i4..--tS ... W-{J1 J 200 n 

1 kO 
See Note C 

TEST CIRCUIT 

Output ----3V 
Enable Input 3 - - --

1.5V~ 
. I OV 

tPHZ ~~* VOH 
0.5 V SW1 Cloaed 

Output I ~ SW2 Closed 
~ 1.5 V 

tPLZ --.I i+ ~ 1.5 V 
Output - ~ SW1 Closed 

---1~ SW2 Closed 
VOL 

Output .r::;:;-- 3 V 
Enable Input ---" 1.5 V 

OV I 
tPZ~14-SW1 Closed 

I SW20pen 
Output 1.5 V 

I VOL 
tpZH ~ rt . v:-::::- VOH 

Output ~ 1.5V SW10pen 
SW2Closed 

VOLTAGE WAVEFORMS 

Figure 4. Driver Test Circuit and Voltage Waveforms 
NOTES: D. The input pulse is supplied by a generator having the following characteristics: tr oS 5 ns, tf oS 5 ns, PRR oS 1 MHz, duty cycle = 50%, 

ZO=50n. 
E. CL includes probe and stray capacitance. 
F. All diodes are 1 N916 or 1 N3064. 
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SN75ALS053 
QUADRUPLE FUTURE BUS TRANSCEIVER 

• High-Speed Quadruple Transceiver 

• Meets or Exceeds Requirements of IEEE 
Std. 896.1 - 1987 

• Drives Load Impedances as Low as 100 

• High-Speed Advanced Low-Power Schottky 
Circuits 

SLLS034B - JANUARY 1988 - REVISED MAY 1995 

NPACKAGE 
(TOP VIEW) 

vee BG GNO 
01 BUS GNO 
R1 B1 
02 B2 
R2 BUS GNO • Low Power Dissipation . .. 81 mW Max per 

Channel LOGIC GNO 6 B3 

• High-Impedance PNP Inputs 

• BTLTM Logic Level1-V Bus Swing Reduces 
Power Consumption 

• Low Bus-Port Capacitance 

• Power-Up/Power-Down Protection 
(Glitch Free) 

• Open-Collector Driver Outputs Allows 
Wired-OR Connections 

• Multiple Bus Channel Ground Returns to 
Reduce Channel Noise Interference 

• Designed to be a Faster, Lower Power 
Functional Equivalent of the National 
Semiconductor DS3893 

description 

The SN75ALS053 is a four-channel, monolithic, 
high-speed, advanced low-power Schottky device 
designed for two-way data communication in a 
densely populated backplane. The SN75ALS053 
has independent driver input (On) and receiver 
output (Rn) pins and separate driver and receiver 

02 
R2 

LOGICGNO 
03 
R3 

03 B4 
R3 BUS GNO 

RE 
R4 

4 

5 

6 

7 

8 

FN PACKAGE 
(TOP VIEW) 

CI 
Clz 
z. (!J 

o (!J en 
Ii 0 ~&S ffi 
3 2 1 2019 

18 

17 

16 

15 

14 
9 10 11 1213 

B1 
B2 
BUS GNO 
B3 
B4 

disables. This transceiver is designed for use in high-speed bus systems and is similar to the SN75ALS057 
transceiver except that the trapezoidal feature has been eliminated to speed up the propagation delays. 

These transceivers feature open-collector driver outputs, each with a series Schottky diode to reduce capacitive 
loading to the bus. By using a 2-V pullup on the bus, the output signal swing will be approximately 1 V, which 
reduces the power necessary to drive the bus load capacitance. The driver outputs are capable of driving an 
equivalent dc load of as low as 10 O. 

The receivers have a precisionthreshold set by an internal bandgap reference to give accurate input thresholds 
over Vec and temperature variations. 

These transceivers are compatible with Backplane Transceiver Logic (BTLTM) technology at significantly 
reduced power dissipation per channel. 

The SN75ALS053 is characterized for operation from 0° to 700 e. 

BTL and DS3893 are trademarks of National Semiconductor Corporation. 

~~~~:~~fo~1: sl=r,:~~~ Ispe~~:"t!,::: le=~::~~ 
standard warranty. Production processing does not necessarily Include 
testing of all paramaters. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1995, Texas Instruments Incorporated 
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SN75AlS053 
QUADRUPLE FUTUREBUS TRANSCEIVER 

SLLS034B - JANUARY 1988 - REVISED MAY 1995 

FUNCTION TABLE 
TRANSMIT/RECEIVE 

logic diagram (positive logic) 

CONTROLS CHANNELS 
TE RE O .... B B .... R 
L L D R 
L H D D 
H L T R 

H H T D 

H = high level. L = low level. R = receive. 
T = transm~. D = disable 
Direction of data transmission is from Dn to 
Bn. direction of data reception is from Bn to Rn. 

logic symbolt 

11 
TE 

12 
RE 

2 18 
01 B1 

3 
R1 

4 17 
02 B2 

5 
R2 

7 15 
03 B3 

8 
R3 

9 14 
04 B4 

10 
R4 

tThis symbcl is in accordance with ANSIIIEEE Std 91-1984 
and IEC Publication 617-12. 

TE 

RE 

01 

R1 

04 

R4 

~TEXAS 
. INSTRUMENTS 

11 

12 

Xmlt ---+ 
2 

3 

+- Rev 

2 Identical Channels Not Shown 

9 ~T 
10 ~ 
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SN75ALS053 
QUADRUPLE FUTUREBUS TRANSCEIVER 

SLLS034B - JANUARY 1988 - REVISED MAY 1995 

schematics of inputs and outputs 

DRIVER OUTPUT RECEIVER INPUT RE INPUT 
VCC----~.-----------~~~----_.~------ VCC 

20kO 

RE --~.____4~ 
Input 

GND----___4._--e---e---~~~------~~---- GND 

RECEIVER OUTPUT DRIVER INPUT 
VCC -----------------4~----_;~--_;--------_.--------__ ----

20kO 

ESD 
Protect 

TE 

GND~------------~~~~~----~--~~--_._4~----__ ------~----~---

All resistor values shown are nominal. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 6 V 
Control input voltage,VI .................................................................... 5.5 V 
Driver input voltage, VI ............. '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Driver output voltage,Va ................................................................... 2.5 V 
Receiver input voltage,VI ........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2.5 V 
Receiver output voltage,Va ......................................... : ...................... 5.5 V 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. - 65°C to 150°C 
Case temperature for 10 seconds, T c: FN package .......................................... 260°C 
Lead temperature 1,6 mm (1/16 in) from case for 10 seconds: N package ....................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: Voltage values are with respect to network ground terminal. 

~TEXAS 
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SN75ALS053 
QUADRUPLE FUTUREBUS TRANSCEIVER 

SLLS034B - JANUARY 1988 - REVISED MAY 1995 

DISSIPATION RATING TABLE 

TA s 25°C DERATING FACTOR TA = 70"C 
PACKAGE POWER RATING ABOVE TA = 25°C POWER RATING 

FN 

N 

1400MW 

1150 MW 

recommended operating conditions 

Supply voltage, Vce 

High-level driver and control input voHage, VIH 

Low-level driver and control input voltage, VIL 

Bus termination voltage 

Operating free-air temperature, T A 

11.2 MW/oC 

9.2 MWrC 

896MW 

736mW 

MIN 

4.75 

2 

1.9 

0 

NOM MAX UNIT 

5 5.25 V 

V 

0.8 V 

2.1 V 

70 °e 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

VIK 

VIT 

VOH 

VOL 

IIH 

IlL 

lOS 

ICC 

eo(B) 

2-84 

PARAMETER 

Input clamp voltage at On, DE, or RE 

Receiver input threshold voltage at Bn 

High-level output voltage at Rn 

Rn 

LOW-level output voltage 

Bn 

On, TE or RE 
High-level input current 

Bn 

Low-level input current at On, TE or RE 

Short-circuit output at Rn 

Supply current 

Driver output capacitance 

TEST CONDITIONS 

11=-18mA 

Bn at 1.2 V, RE at 0.8 V, 
10H=-1 mA 

Bn at2 V, RE at 0.8 V, 
IOL=20 mA 

On a12.4 V, TE at 2.4 V, See Figure 1 , 
VL=2V, RL = 100 

VI = Vee 

VI =2V, Vee = 0 or 5.25 V, 
On at 0.8 V, TE a10.8 V 

VI = 0.4 V 

Rn atOV, Bn at 1.2 V, 

Vee=5 V, TA = 25'e 

~lEXAS 
INSTRUMENTS 

RE at 0.8 V 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MIN TYP MAX UNIT 

-1.5 V 

1.426 1.674 V 

2.5 V 

0.5 

V 

0.75 1.2 

40 

100 
IJA 

-400 IJA 
-70 -200 mA 

65 mA 

6.5 pF 



SN75ALS053 
QUADRUPLE FUTUREBUS TRANSCEIVER 

SLLS0348 - JANUARY 1988 - REVISED MAY 1995 

switching characteristics over recommended ranges 'of supply voltage and operating free-air 
temperature 

driver 

PARAMETER 
FROM TO 

TEST CONDITIONS MIN MAX UNIT 
(INPUT) (OUTPUT) 

tpLH Propagation delay time low-to-high-Ievel output TE at3 V, VL-2 V, 2 7 
On Bn 

See Figure 2 
ns 

tpHL Propagation delay time high-to-Iow-Ievel output 2 7 

tpLH Propagation delay time low-to-high-Ievel output Onat3V, VL-2V, 2 7 
On Bn ns 

tpHL Propagation delay time high-to-Iow-Ievel output See Figure 2 2 7 

ITLH Transition time, low-to-high-Ievel output TE at3 V, VL-2V, 0.5 5 
On Bn 

See Figure 2 
ns 

ITHL Transition time, high-to-Iow-Ievel output 0.5 5 

Skew between driver channels t On Bn TEat3V, VL-2V 1 ns 

receiver 

PARAMETER 
FROM TO 

TEST CONDITIONS MIN MAX UNIT 
(INPUT) (OUTPUT) 

tpLH 
Propagation delay time, 

2 8 
low-Io-high-Ievel output 

Propagation delay time, 
Bn Rn REatO.3V, TE at 0.3 V ns 

tpHL high-to-Iow-Ievel output 2 8 

tpLZ 
Output disable time 

RE Rn 
Bnat2 V, TEatO.3V, VL-5V, 6 ns 

from low level CL-5pF, RL1.5000, See Figure 4 

tpZL 
Output enable time 

RE Rn 
Bnat2V, TEatO.3V, VL=5V, 

12 ns 
to low level CL-5pF, RLl-5000, See Figure 4 

tpHZ 
Output disable time 

RE Rn 
Bnatl V, TEatO.3V, VL=O, 6 ns 

from high level CL=5pF, RLl = 500 0, See Figure 4 

tpZH 
Output enable time 

RE Rn 
Bnatl V, TEatO.3V, VL-O, 12 ns 

to high level CL-5pF, RLl = 500 0, See Figure 4 

Skew between receiver 
Bn Rn 

channelst 
RE at 0.3 V, TEatO.3V 1 ns 

t Skew is the difference between the propagation delay time (tpLH or tPHL) of one receiver channel and that same propagation delay time of any 
other receiver channel. It applies for both tpLH and tPHL. 
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SN75AtS053 
QUADRUPLE FUTUREBUS TRANSCEIVER 

SLLS034B - JANUARY 1988 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

(Bn) Vo 

Figure 1. Driver Low-Level-Output-Voltage Test Circuit 

VI(Dn~ TE) Vo 
30 pF (ll'!cludes Jig capacltanca) 

TEST CIRCUIT 

3V . 

VI(Dn. TE) 0 V ___ ~~.}..-________ 1_.5_V.l1 
tpLH ~ I+-- tpHL --+I I+--

VOH ----"1.55 YrI-;1"""':::9O%:::I"'"------O:::900/0=-"~11~V 
VOL ~ I+- trLH trHL ---.I I"" .. =--

VO(Bn) 

VOLTAGE WAVEFORMS 

. NOTE: tr - t, S 5 ns from 10% to 90% 

Figure 2. Driver Test Circuit and Voltage Waveforms 

~1ExAs 
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SN75ALS053 
QUADRUPLE FUTUREBUS TRANSCEIVER 

SLLS034B - JANUARY 1988 - REVISED MAY 1995 

VI(Bn) 

VI(Bn) 

VO(Rn) 

PARAMETER MEASUREMENT INFORMATION 

SN75ALS053 ~---!+-- Vo 
• (Rn) '-----.... T 50 pF (Includes Jig capacitance) 

TEST CIRCUIT 

2V 

1 V __ ~:.s~}~ _________ 1_.5_5..JV,f 

tPLH ----+j I+-- ~ I+-- tPHL 

::: ----~.;;i) 1.5 V\~ __ _ 
VOLTAGE WAVEFORMS 

NOTE: Ir = If:O; 10 ns from 10% 10 90% 

VI(RE) 

VI(RE) 

VO(Rn) 

VO(Rn) 

Figure 3. Receiver Test Circuit and Voltage Waveforms 

I---e--e-- Vo 

CL (Includes Jig capacitance) 

TEST CIRCUIT 

\. 1.5V 
1 .... ·-----

--+I I+-- tpZH 

Ilr ---­-i-f 1.5V 

---.I I+-- tpZL 
I 

~\-1_.5_V __ _ 

VOLTAGE WAVEFORMS 

NOTE: Ir = If :0; 5 ns from 1 0% 10 90% 

Figure 4. Test Circuit and Voltage Waveforms From RE to Rn 
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SN55ALS056,SN55ALS057,SN75ALS056,SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

1987 - REVISED MAY 1995 

SUITABLE FOR IEEE STANDARD 896 APPLlCATIONSt 
• SN55ALS058 and SN75ALS058 are Octal 

Transceivers 

• SN55ALS057 and SN75ALS057 are Quad 
Transceivers 

• High-Speed Advanced Low-Power Schottky 
(ALS) Circuitry 

• Low Power Dissipation: 
SN55' Devices ... 80 mW/Channel Max 
SN75' Devices ... 52.5 mW/Channel Max 

• High-Impedance pnp Inputs 

SN55ALS056 ••• J OR W PACKAGE 
SN75ALS056 ••• DW OR N PACKAGE 

crOP VIEW) 

A1 81 
A2 82 
A3 83 
A4 B4 

GNO 
85 
86 
87 
88 
T/R 

SN55ALS056 ••• FK PACKAGE 
crOP VIEW) 

A4 3 2 1 2019 83 4 18 

Vee 5 17 84 
A5 6 16 GNO 
A6 7 15 85 
A7 8 14 86 

9 10 11 12 13 

~~~gj~ 

• Loglc-LeveI1-V Bus Swing Reduces Power 
Consumption 

• Trapezoidal Bus Output Waveform Reduces 
Noise Coupling to Adjacent Lines 

• Power-Up/Power-Down Protection 
(Glitch Free) 

• Open-Collector Driver Outputs Allow 
Wired-OR Connections 

• Designed to Be a Faster, Lower-Power 
Functional Equivalent of National DS3896, 
DS3897 

SN55ALS057 ••• J OR W PACKAGE 
SN75ALS057 ••• DW OR N PACKAGE 

crOP VIEW) 

01 1 81 
R1 E1 
02 82 
R2 E2 

Vee GNO 
03 6 83 
R3 7 14 E3 
04 8 13 B4 
R4 9 12 E4 
TE 10 11 RE 

SM55ALS057 ••• FK PACKAGE 
crOP VIEW) 
C\I,...,...,...,... 
ca:CalW 

R2 
3 2 1 2019 82 4 18 

Vee 5 17 E2 
03 6 16 GNO 
R3 7 15 83 
04 8 14 E3 

9 10 11 12 13 

Cf~I~ii5C2i 

t The transceivers are suitable for IEEE Standard 896 applications to the extent of the operating conditions and characteristics specified in 
this data sheet. eertain limits contained in the I EEE specification are not met or cannot be tested over the entire military temperature range. 
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SN55ALS056,SN55ALS057,SN75ALS056,SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

SLLS028E - AUGUST 1987 - REVISED MAY 1995 

description 

2-90 

The SN55ALS056 and SN75ALS056 are $-channel, monolithic,high-speed, advanced low-power Schottky 
(ALS) devices designed for 2-way data communication in a densely populated backplane. The SN55ALS057 
and SN75ALS057 are 4-channel versions with independent driver-input (On) and receiver-output (Rn) pins and 
a separate driver disable for each driver (En). 

These transceivers feature open-collector driver outputs with series Schottky diodes to reduce capacitive 
loading to the bus. By using a 2-V pullup termination on the bus, the output signal swing is approximately 1 V, 
which reduces the power necessary to drive the bus load capacitance. The driver outputs generate trapezoidal 
waveforms that reduce crosstalk between channels. The drivers are capable of driving an equivalent dc load 
as low as 18.5 Co The receivers have internal low-pass filters to further improve noise immunity. 

The SN55ALS056 and SN55ALS057 are characterized over the full military operating range of -55°C to 125°C. 
The SN75ALS056 and SN75ALS057 are characterized for operation from OOC to 70°C. 

~ThxAs 
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SN55ALS056, SN55ALS057, SN75ALS056,SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

SLLS028E - AUGUST 1987 - REVISED MAY 1995 

logic symbolst 

'ALS056 

TiR 11 

2 19 
A2 ..,..... ...... - B2 

A3 ~3 t---t"----~--.:1~S B3 

A4 '4~-t------~~~1~7 - B4 

A5 ~6 t---t"----~--.:1~5 B5 

A6 
_~7~~-------l~~14~ B6 

A7 IS~-t------~~~1~3 - B7 

AS ~9 t--..t----l....--.:1~2 BS 

TE 
_ .!!1 O~r:.lE;;-ii).Eil-l 

RE _11---L"'I 

~--r~Il!~~~ 20 

logic diagrams (positive logic) 

TiR -,1.:..,.1 --r-"" 
cs ...!1::..0 ..... -Q_..,I 

A1 

'ALS056 

Xmlt ~ 

4-Rev 

6 Identical Channels Not Shown 

AS ~9 _______ ~~ 

'ALS057 

TE 10 

RE 11 

Xmlt ~ 

20 B1 

12 BS 

01 19 p...... ...... - B1 
E1 D1 -=-----+--1 

E1 19 

D""_-t-...,2::;:0~ B1 
2 

R1 
3 

02 
17 

E2 

R2 

03 

E3 

R3 

04 

E4 

R4 

4 

6 

14 

7 

S 

12 

9 

1S 
..,..... ...... - B2 

15 
p...... ...... - B3 

13 
..,..... ...... - B4 

R1~2----+_-~C 

4- Rev 

2 Identical Channels Not Shown 

D4 ....;S"--___ ,.----I 

E4 12 

~4....;9,,-------~oc ~-~ 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

13 B4 

2-91 



SN55ALS056,SN55ALS057,SN75ALS056,SN75ALS057 
TRAPEZOIDAL~WAVEFORM INTERFACE BUS TRANSCEIVERS 

SLLS028E ~AUGUST 1987 - REVISED MAY 1995 

'ALS056 
TRANSMIT/RECEIVE 

CONTROLS bHANNELS 

CS T/R AHB 

L H T (A --+ B) 
L L R (B --+A) 
H X D 

Furiction Tables 
'ALS057 

TRANSMIT/RECEIVE 

CONTROLS CHANNELS 

TE RE En D--+B B--+R 

L L L D R 

L L H T R 

L H L D D 

L H H T D 

H L X D R 

H H X D D 

H = high level, L = low level, R = receive, T = transmit, D = disable, X = irrelevant 

Direction of data transmission is from An to Bn for the 'ALS056 and from Dn to Bn for the 'ALS057. Direction 
of data reception is from Bn to An for the' ALS056 and from Bn to Rn for the' ALS057. Data transfer is inverting 
in both directions. 

schematics of inputs and outputs 

DRIVER OUTPUT RECEIVER INPUT CONTROL INPUTS 

VCC----__ ----------;-~~----~------- VCC 

17.5kO 
2.5kO 

TEIRE ---.-...... -1 
Input 

GND ______ --~~ __ --~~~------~----- GND 

RECEIVER OUTPUT DRIVER INPUT 

VCC------------__ ------+----r--------e-------~~----

480 20kO SN75ALS057 
Only r--------, 

.-~----;-~ I 
En I 

I 
I 
I 
I 
I 
I 

GND-----_~_*-~-_+-~-~~~--~--~~-~~ ___ ~I 

All resistor values shown are nominal. 

t Additional ESD protection is on the 'ALS057, which has separate receiver-output and driver-input pins. 
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SN55ALS056,SN55ALS057,SN75ALS056,SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

SLLS028E - AUGUST 1987 - REVISED MAY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, vee (see Note 1) ............................................................. 6 V 
Control input voltage, VI ............................................•...................... S.S V 
Driver input voltage, VI .................. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S.S V 
Driver output voltage, Vo .................................................................. 2.S V 
Receiver input voltage, VI ..........................................................•....... 2.S V 
Receiver output voltage, Vo ...•........................................................... S.S V 
Continuous total power dissipation ...........•......................... See Dissipation Rating Table 
Operating free-air temperature range, TA: SNSSALSOS_ ............................ -SS·C to 12S·C 

SN7SALSOS_ .......................•....... O·C to 70·C 
Storage temperature range, Tstg .................................................. - 6S·C to 1S0·C 
Case temperature for 60 seconds, T c: FK package ........................... .' . . . . . . . . . . . .. 300·C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: OW or N package .............. 260·C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J or W package ............... 300·C 

NOTE 1: Voltage values are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

TAs25°C DERATING FACTOR TA=70°C PACKAGE POWER RATING ABOVE TA = 25°C POWER RATING 

OW 1025mW 
FK 1375mW 
N 1150mW 

J 1375mW 
W 1000mW 

recommended operating conditions 

Supply voltage, Vee 

High-level driver and control input voltage, VIH 

Low-level driver and control input voltage, VIL 

Bus termination voltage 

Operating free-air temperature, T A 

8.2mWre 656rnW 
11.0mW/oe 880mW 
9.2mW/oe 736mW 

11.0mWre 880mW 
8.0mWrC 640mW 

ISN55ALS05 

I SN75ALS05_ 

I SN55ALS05 

ISN75ALS05 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75266 

TA = 125°C 
POWER RATING 

275mW 

275mW 

200mW 

MIN NOM 

4.5 5 

4.75 5 

2 

1.9 

-55 

0 

MAX UNIT 

5.5 
V 

5.25 

V 

0.8 V 

2.1 V 

125 

70 
°e 
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SN55ALS056,SN55ALS057,SN75ALS056,SN75ALS057 
TRAPEZOIDAL·WAVEFORM INTERFACE BUS TRAN.SCEIVERS 

SLLS028E -AUGUST 1987 -REVISED MAY 1995 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) . 

SN55ALS056 
PARAMETER TEST CONDITIONSt MIN TYpt MAX UNIT 

VIK Input clamp voltage at An, T/R, or CS VCC-4.5V, 11=~18mA -1.5 V 

VIT Receiver Input threshold voltage at Bn 
VCC- 5V, TA=25°C 1.43 1.69 

TA. -55°C to 125°C 
V 

VCC-5V, 1.4 1.7 

~C.4.5V,. Bn at 1.2 V, 
VOH High-level output voltage at An at 0.8 V, T/RatO.8V, 2.4 V 

10H - - 400 tJA 
~C.4.5V, Bnat2V, 

An C at 0.8 V, T/R at 0.8 V, 0.5 

VOL Low-level output voltage 
IOL-16 mA 

V 
~C-4.5V, An at2 V, 

Bn CSatO.8V, T/Rat2V, 0.75 1.2 
See Figure 1 

An, T/R orCS VI = Vee -5.5 V 40 

IIH High-level input current 
Bn 

VCC = 5.5 V, VI_2V, 
100 

tJA 
An at 0.8 V, T/Rat 0.8 V 

IlL Low level input current at An, TlR, or OS VCC-5.5V, VI-O.4 V -400 tJA 
VCC-5.5V, An at 0, 

lOS Short-circuit output current at An Bnatl.2V, OS at 0.8 V, -35 -125 rnA 
T/R at 0.8 V 

ICC Supply current VCC'·5.5V 85 rnA 

CoIB) Driver output capacitance 4:5 pF 

SN75ALS056 
PARAMETER TEST CONDlTlONSt MIN npt MAX UNIT 

VIK Input clarnpvoltage at An, T/R,.or CS 11--18mA -1.5 V 

VIT Receiver input threshold voltage atBn 1.405 1.69 V 

VOH High-level output voltage at An 
Bnatl.2V, OS at 0.8 V, 

2.4 V 
T/R at 0.8 V, 10H = - 400 tJA 

An 
Bn at2 V, OS at 0.8 V, 

0.5 
TlR at 0.8 V, IOL-16mA 

VOL Low-level output lioltage An at2 V, CS at 0,8 V, V 

Bn TlR at2 V, VL=2V, 0.75 I 1.2 
RL = 18.5 n. See Figure 1 

An, T/RorOS VI-VCC 40 

IIH High-level Input current· 
Bn 

VI=2V, VQP. 0 or 5.25 V, 
100 

tJA 
An at 0.8 V, T/R at 0.8 V 

IlL Low level Input current at An, TlR, or OS VI -0.4 V -400 tJA 

lOS Short-circuit output current at An 
An at 0, Bn at 1.2 V, 

-40 -120 mA ~atO.8V, TlRatO.8V 

ICC Supply current 75 mA 

CoCB) Driver output capacitance 4.5 pF 

t All typical values are at VCC = 5 V, TA • 25°C. 
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SN55ALS056,SN55ALS057,SN75ALS056,SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

SLLS028E - AUGUST 1987 - REVISED MAY 1995 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN55ALS057 

PARAMETER 

VIK Input clamp voltage at On, En, TE, or RE 

VIT Receiver input threshold voltage at Bn 

VOH High-level output voltage at Rn 

Rn 

VOL Low-level output voltage 

Bn 

On, En, TE, or 
RE 

IIH High-level input current 

Bn 

IlL Low-level input current at Dn, En, TE, or RE 

105 Short-circuit output current at Rn 

ICC Supply current -
eO(B) Oriver output capacitance 

t All typical values are at Vee = 5 V, TA = 25°C. 

SN75ALS057 

PARAMETER 

VIK Input clamp voltage at On, En, TE, or RE 
VIT Receiver input threshold voltage at Bn 

VOH High-level output voltage at Rn 

Rn 

VOL Low-level output voltage 

Bn 

On, En, TE, 
orRE 

IIH High-level input current 

Bn 

IlL LOW-level input current at On, En, TE, or RE 

lOS Short-circuit output current at Rn 

ICC Supply current 

eO(B) Oriver output capacitance 

t All typical values are at Vee _ 5 V, TA _ 25°C. 

TEST CONDITIONS 

Vee = 4.5 V, Ilz-18mA 

Vee. 5 V, TA = 25°C 

Vee=5V, TA - -55°C to 125°C 

Vee = 4.5 V, Bn at 1.2 V, 
RE at 0.8 V, IOH=-400pA 

~e-4.5V, Bn at2 V, 
RE at 0.8 V, IOL-16rnA 

Vee- 4.5V, Onat2V, 
Enat2V, "FE. at 0.8 V, 
See Figure 1 

VI = Vee = 5.5 V 

Vee- 5.5V, VI-2V, 
On at 0.8 V, En at 0.8 V, 
TEatO.8V 

Vee- 5.5V, VI - 0.4 V 

Vee = 5.5 V, Rn at 0, 
Bn at 1.2 V, REatO.8V 

Vee=5.5V 

TEST CONDITIONS 

II =-18mA 

Bnatl.2V, REatO.6V, 
10H --400 pA 

Bnat2V, RE at 0.8 V, 
10L= 16 rnA 

Onat2V, En at2 V, 
TEatO.8V, VL=2V. 
RL-18.50, See Figure 1 

VI-Vee 

VI=2V, Vee = 0 or 5.25 V, 
On at 0.8 V, En at 0.8 V, 
TE at 0.8 V 

VI =0.4 V 

RnatO, Bn at 1.2 V, 
REatO.8V . 

-!!1TEXAS 
INSTRUMENTS 

POST OF~ICE BOX 656303 • OALLAS. TEXAS 75265 

MIN TYpt MAX UNIT 

-1.5 V 

1.43 1.69 
V 

1.4 1.7 

2.4 V 

0.5 

V 

0.75 1.2 

40 

pA 

100 

-400 pA 

-435 -125 rnA 

45 rnA 

4.5 pF 

MIN TYPt MAX UNIT 

-1.5 V 

1.41 1.69 V 

2.4 V 

0.5 

V 

0.75 1.2 

40 

pA 

100 

-400 pA 

-40 -120 rnA 

40 rnA 

4.5 pF 

2-95 



SN55ALS056, SN55ALS057, SN7SAlS056, SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

SLLS028E -AUGUST 1987 - REVISED MAY. 1995 

switching characteristics over recommended ranges of supply voltage and operating free-alr 
temperature (unless otherwise noted) .... 

SN55ALS056 driver 

PARAMETER 
FROM TO TEST CONDITIONS TAt MIN TYI¢ MAX UNIT (INPUT) (OUTPUn 

tPLHl 
Propagation delay time, 25°C 18 
low-to-high-Ievel input An and TiR at 2 V, VL-2V, Full range 30 

CS Bn RLl = 18C, RL2-500C, 
25°C 20 

ns 

tpHLl 
Propagation delay time, CL-50pF, See Figure 2 
hlgh-to-ioVi-level Input Full range 22 

Propagation delay time, CS at 0.8 V, TiR at2 V, 25°C 10 
tPLH2 low-to-high-level input VL-2V, RLl-18C, Full range 40 

An Bn ns 
Propagation delay time RL2-500C, CL-50pF, 25°C 12 

tPHL2 high-to-low-Ievel input See Figure 2 Full range 15 

Propagation delay lime, CS at 0.8 V, TiRat2V, 25°C 1 3 10 
tPLH2 high-to-Iow-Ievel input ns 

RL1.18C, RL2.500C, Full range 1 13 
An Bn 

Propagation delay time, CL-50pF, VL-2V, 25°C 1 3 8 ns 
tpHL2 low-to-high-level input See Figure 2 Full range 1 33 ns 

Propagation delay time, 25°C 18 
tPLH3 low-to-hlgh-Ievel input CSatO.8V, VL-2V, Full range 37 

T/R Bn RL1=18C, RL2-500C, ns 

tpHL3 
Propagation delay time, CL=50pF, See Figure 3 25°C ) 18 
high-to-Iow-Ievel input Full range 21 

SN75ALS056 driver 

PARAMETER 
FROM TO 

TEST CONDITIONS MIN TYP§ MAX UNIT (INPUT) (OUTPUT) 

tPLHl 
Propagation delay time, 

An and T/R at 2 V, VL·2V, 24 low-Io-high-Ievel output 

Propagation delay time, 
CS Bn RL1.18C, CL-30pF, ns 

tPHLl high-to-low-Ievel output 
RL 2 not connected, See Figure 2 {l0 

tPLH2 
Propagation delay time, CSatO.8V, T/R at2V, 19 low-Io-high-Ievel output 

An Bn VL-2V, RL1.18C, 
Propagation delay time RL2 not connected, CL=30pF, 

ns 
tpHL2 high-to-Iow-Ievel output See Figure 2 18 

tPLH3 
Propagation delay time, VI(An)-5V, CSatO.8V, ,25 low-to-high-Ievel output 

T/R Bn 
RLl-18C,. CL-30pF, 

Propagation delay time, RL2 not connected, VL~2V, 
ns 

tPHL3 high-to-low-level output See Figure 3 35 

trLH 
Transitiontime, csat G.8V, T/Rat2V, 1 3 11 Iow-to-hlgh-Ievel output 

An Bn VL=2V, CL-30pF, 
Transition time, RL1-lac, RL 2 not connected, 

ns 

trHL high-Io-Iow-Ievel output See Figure 2 1 3 6 

t Full rangs IS -55°C to 125°C. 
:I: TyPical values are at Vee. 5 V. 
§ Typical values are at VCC = 5 V, TA = 25°C. 

~1ExAs 
INSTRUMENTS 

2-96 POST OFFICE BOX 655303 • DAlLAS. TEXAS 75285 



SN55ALS056,SN55ALS057,SN75ALS056,SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

SLLS028E - AUGUST 1987 - REVISED MAY 1995 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN55ALS056 receiver 

PARAMETER 
FROM TO 

TEST CONDITIONS TAt MIN MAX UNIT (INPUT) (OUTPUT) 

Propagation delay lime, 25°C 20 
tpLH4 low-to-high-Ievel output CSaI0.8V, TiRal 0.8 V, Full range 22 

Bn An RLl = 500 0. RL2 = 5000, ns 
Propagation delay time, CL= 50 pF, See Figure 4 25°C 18 

tpHL4 high-to-Iow-Ievel output Full range 20 

Output disable time Bnat2V, CS at 0.8 V, 
25°C 17 

tpLZl from low level VL=5V, RLl = 5000. Full range 20 
T/R An ns 

Output enable time RL2 = 500 0. CL=50pF, 25°C 25 
tpZLl to low level See Figure 3 

Full range 40 

Bn at 0.8 V, CS at 0.8 V, 25°C 12 

tpHZl 
Outpul disable time 

T/R An VL=O, RLl = 5000. ns 
from high level RL2 -5000. CL -50 pF, 

See Figure 3 Full range 13 

Output enable time 
Bn al 0.8 V, CS at 0.8 V, 25°C 15 

tpZHl T/R An RLlopen, RL2 - 5000. ns 
to high level 

CL=50 pF, See Figure 3 Full range 22 

Output disable lime Bnat2V, T/R at 0.8 V, 
25°C 20 

tpLZ2 
from low level RLl = 500 0. RL2 = 5000. Full range 22 

CS An ns 
Output enable time CL=50 pF, VL=5V, 25°C 13 

tpZL2 to low level See Figure 5 
Full range 14 

Output disable time 
Bn at 0.8 V, T/R at 0.8 V, 25°C 12 

IPHZ2 from high level VL-O, CL- 50 pF, 
RLl = RL2 = 500 0. See Figure 5 Full range 13 

CS An ns 

Output enable time 
Bn al 0.8 V, T/R at 0.8 V, 25°C 14 

tpZH2 RL 1 not connected, RL2 = 5000. to high level 
CL=50 pF, See Figure 5 Full range 22 

Receiver noise rejection VL=5V, RLl -5000. 25°C 4 
tw(NR) pulse duralion 

Bn An RL2 =5000. CL=50 pF. ns 
See Figure 6 Full range 2 

- ° ° t Full range IS 55 C to 125 C. 

~ThxAs 
INSTRUMENTS 
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SN55ALS056, SN55ALS057, SN75ALS056, SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

SLLS028E - AUGUST 1987 - REVISED MAY 1995 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature . 

SN75ALS056 receiver 

PARAMETER 
FROM 

(INPUT) 

tpLH4 
Propagation delay time, 
low-lo-high-level output 

Bn 

tpHL4 
Propagation delay time, 
high-lo-Iow-Ievel output 

Output disable time 
tPLZl from low level T/R 

Output enable time 
tpZL1 to low level T/R 

Output disable time 
tpHZl from high level T/R 

Output enable time 
tpZHl to high level TtR 

Output disable time 
tpLZ2 from low level CS 

Output enable time 
tPZL2 to low level CS 

Output disable time 
tpHZ2 from high level CS 

Output enable time 
tPZH2 to high level CS 

Receiver noise rejection 
tw(NR) pulse duration Bn 

2-98 

TO 
TEST CONDITIONS (OUTPUT) 

cs at 0.8 V, T/RatO.8V, RLl ~ 390 0, An 
RL2 -1.6 kn, CL-30pF, See Figure 4 

cs at 0.8 V, VI(Bn) .. 2 V, VL" 5 V, 
An RLl -3900, RL 2 not conhei:ted, 

CL= 15pF, see Figure 3 

CS at 0.8 V, VI(Bn)=2V, VL=5V, 
An RLl .. 390 0, RL2 _1.6kO, 

CL=30pF, See Figure 3 

CSat 0.8 V, VI(Bn) .. 0, VL = 0, 
An RLl = 390 0, RL2 not connected, 

CL=15pF, See Figure 3 

CS at 0.8 V, VI(Bn) .. 0, VL=O, 
An RL 1 not connected, RL2 -1.6 kn, 

CL=30pF, See Figure 3 

Bnat2V, T/R at 0.8 V, CL-5pF, 
An VL-5V, RLl =3900, 

RL 2 not connected, See Figure 5 

Bn at2 V, TlR at 0.8 V, CL-30pF, . 
An VL-5'V, RLl -3900, RL2 -1.6 kn, 

See Figure 5 

BnatO.8 V, T/R at 0.8 V, CL-5pF, 
An VL=O, RLl = 390 0, 

RL2 not connected, See Figure 5 

BnatO.8 V, T/R at 0.8 V, CL=30pF, 
An VL-O, RL 1 not connected, 

RL2-1.6kO See Figure 5 

CS at 0.8 V, TlRatO.8 V, RLl -3900, 
An RL2 .. 1.6 kn, CL=30pF, VL=5V, 

See Figure 6 

~TEXAS 
INSTRUMENTS 

POST OFRCE BOX 655303 • OAUAS. TEXAS 75265 

MIN MAX UNIT 

18 

ns 
18 

20 ns 

40 ns 

17 ns 

15 ns 

18 ns 

15 ns 

8 ns 

17 ns 

3 ns 



SN55ALS056, SN55ALS057, SN75ALS056, SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

SLLS028E - AUGUST 1987 - REVISED MAY 1995 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN55ALS057 driver 
FROM TO 

PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS TAt 

Propagation delay time, 
tPLHl low-to-high-Ievel output 

TE 
Propagation delay time, 

tpHLl high-to-Iow-Ievel output 

Propagation delay time, 
tpLH2 low-to-high-Ievel output 

Dn or En 
Propagation delay time, 

tpHL2 high-to-Iow-Ievel output 

Transition time, 
trLH low-to-high-Ievel output 

Dn or En 

trHL 
Transition time, 
high-to-Iow-Ievel output 

t Full range is -SsoC to 12SoC. 
:j:Typical values are atVcc = S V, TA = 2SoC. 

SN75ALS057 driver 

PARAMETER 
FROM 

(INPUT) 

tpLHl 
Propagation delay time, 
low-to-high-Ievel output 

Propagation delay time, 
TE 

tPHL1 high-to-Iow-Ievel output 

tpLH2 
Propagation delay time, 
low-to-high-Ievel output 

Dn or En 

tpHL2 
Propagation delay time, 
high-to-Iow-Ievel output 

trLH 
Transition time, 
low-to-hlgh-Ievel output 

Dn or En 

trHL 
Transition time, 
high-to-Iow-Ievel output 

:j: TYPical values are at VCC = S V, TA = 2SoC. 

Dn, En, RE at 2 V, 
2SoC 

Full range VL=2V, RLl = 180. Bn 
RL2 - SOOo, CL. SO pF, 2SoC 
See Figure 2 Full range 

TE at 0.8 V, RE at2 V, 
2SoC 

VL=2V, RL1=180, Full range 
Bn 

RL2 =SOOO, CL = SO pF, 2SoC 
See Figure 2 Full range 

2SoC 

RE at2 V, VL=2V, Full range 
Bn RL1=180, RL2 = 5000. 2SoC 

CL=SOpF, See Figure 2 
Full range 

TO 
(OUTPUT) TEST CONDITIONS 

Dn, En, RE at 2 V, 
Bn RL 2 not connected, 

See Figure 2 

TE at 0.8 V, 

Bn VL=2 V, 
RL2 not connected, 
See Figure 2 

RE at2 V, 

Bn 
TE at 0.8 V, 
RL2 not connected, 
See Figure 2 

~TEXAS 
INSTRUMENTS 

VL=2V, 
RLl = 180. 
CL =30 pF, 

REat2V, 
RLl = 180, 
CL =30 pF, 

VL=2 V, 
RLl = 180, 
CL =30 pF, 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75255 

MIN TYP* MAX UNIT 

10 

27 
ns 

17 

19 

10 

27 
ns 

12 

lS 

1 3 8 
ns 

1 33 

1 3 10 
ns 

1 13 

MIN TYP* MAX UNIT 

24 
ns 

20 

19 
ns 

18 

1 3 11 
ns 

1 3 6 

2-99 



SN55ALS056, SN55ALS057, SN75ALS056, SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

SLLS028E -AUGUST 1987 - REVISED MAY 1995· 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (continued) . 

SN55ALS057 receiver 

PARAMETER 

Propagation delay time, 
tPLH4 low-Io-high-Ievel output 

Propagation delay time, 
tpHL4 high-lo-low-level output 

Output disable time from 
tpLZ2 low level 

Output enable time to 
tpZL2 low level 

tpHZ2 
Output disable time from 
high level, 

Output enable time to 
tPZH2 high level 

Receiver noise rejection 
tw(NR) pulse duration 

t Full range is -55°C to 125°C. 

SN75ALS057 receiver 

PARAMETER 

tPLH4 
Propagation delay time, 
low-Io-high-Ievel output 

Propagation delay time, 
tpHL4 high-to-Iow-Ievel output 

Output disable time 
tpLZ2 from low level 

Output enable time 
tPZL2 to low level 

Output disable time 
tpHZ2 from high level 

Output enable time 
tpZH2 to high level 

. Receiver noise 
!w(NR) rejection pulse duration 

2-100 

FROM 
(INPUT) 

Bn 

RE 

RE 

Bn 

FROM 
(INPUT) 

Bn 

RE 

RE 

RE 

RE 

Bn 

TO 
TEST CONDITIONS TAt (OUTPUT) 

REatO.8V, TEat2V, 
25°C 

VL=5V, RLI = 500 0, Full range 
Rn 

RL2 -5000, CL=50pF, 25°C 
See Figure 4 Full range 

Bnat2V, TE at2 V, 
25°C 

Full range VL=5V, RLI - 500 0, Rn 
RL2 = 500.0, CL·=50pF, 25°C 
See Figure 5 Full range 

Bn at 0.8 V, TEat2V, 25°C 
VL=O, RLI = 500 0, 
RL2=500n, CL=50pF, 

Full range 
Rn See Figure 5 

Bn at 0.8 V, TEat2V, 25°C 
RL 1 not connected RL2 - 5000, 
CL= 50 pF, See Figure 5 Full range 

VL-5V, FtLl = 500 0, 25°C 
Rn RL2 - 5000, CL=50pF, 

See Figure 6 Full range 

TO 
TEST CONDITIONS (OUTPUT) 

RE at 0.8 V, TE at2 V, VL- 5V, 
Rn RLI -3900, RL2 - 1.6 kn, CL=30pF, 

See Figure 4 

Bnat2V, TE at2 V, VL- 5V, 
Rn CL=5pF, RLI =3900, 

RL2 not connected, See Figure 5 

Bnat2V, TEat2V, VL=5V, 
Rn CL-30pF, RLI = 390 0, RL2 = 1.6 ko, 

See Figure 5 

BnatO.8V, TEat2V, VL=O, 
Rn CL=5pF, RLI = 390 0, 

RL2 not connected, See Figure 5 

BnatO.8V, TEat2V, VL=O, 
Rn CL-30 pF, RL 1 not connected, 

RL2 = 1.6 kn, See Figure 5 

TE at2 V, REatO.8V, VL=O, . 
Rn RLI-3900, RL2= 1.6ka, CL= 30 pF, 

See Figure 6 

~TEXAS 
INSTRUMENTS 
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MIN MAX UNIT 

20 

22 
ns 

18 

20 

15 

17 
ns 

13 

14 

12 

13 
ns 

14 

15 

4 
ns 

2 

MIN MAX UNIT 

18 
ns 

18 

18 ns 

15 ns 

17 ns 

17 ns 

3 ns 



SN55ALS056,SN55ALS057,SN75ALS056,SN75ALS057 
TRAPEZOIDAL·WAVEFORM INTERFACE BUS TRANSCEIVERS 

SLLS028E -AUGUST 1987 - REVISED MAY 1995 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (continued) 

SN55ALS057 driver plus receiver 

PARAMETER 
FROM TO 

TEST CONDITIONS TAt (INPUT) (OUTPUT) 

Propagation delay time, RE at 0.8 V, TE at 0.8 V, 
25°C 

tpLH5 low-to-high-Ievel output Full range VLa2 V, RLI .5000. On Rn 
Propagation delay time, RL2 .500 0. CL- 50pF, 25°C 

tpHL5 high-to-Iow-Ievel output See Figure 7 Full range 

t Full range IS -55°C to 125°C. 

SN75ALS057 driver plus receiver 

PARAMETER 

tpLH6 
Propagation delay time, 
low-to-high-Ievel output 

IPHL6 
Propagation delay time, 
high-Io-Iow-Ievel output 

FROM TO 
TEST CONDITIONS (INPUT) (OUTPUT) 

On Rn 
RE a10.8V, TE a10;8 V, RLI = 3900. 
RL2 = 1.6 ko, CL- 30 pF, See FigureS 

PARAMETER MEASUREMENT INFORMATION 

'ALS056 
or 

'ALS057 
I---e--VO 

(Bn) 

Figure 1. Driver Low-Level-Output-Voltage Test Circuit 

-!!1 TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MIN MAX UNIT 

25 

35 
ns 

25 

44 

MIN MAX UNIT 

40 
ns 

40 

2-101 



SN55ALS056, SN55ALS057, SN75ALS056, SN75ALS057 
TRAPEZOIDAJ..-WAVEFORM INTERFACE BUS TRANSCEIVERS 

SLLS028E -AUGUST 1987 - REVISED MAY 1995 

2-102 

PARAMETER MEASUREMENT INFORMAtiON 

VI(CS, TE, An, Dn. En) 
'ALS056 

or 
'ALS057 

r-~~ __ ---.- Vo 
(Bn) ..... _-_ .... 
RL2 

T CL (Includes Jig capacltanca) 

TEST CIRCUIT 

OS, TE 3V -----ll .. 5V 1.5V \. 

o I I~-------
tpLHl -+I 14- tpHL 1 -+I 14-I ~I ____ __ 

(An, Dn, En) 3VO ____ 1:~\ I 1.5.Vjil PI~I __ ~ ____ -JI 

tpLH2 -:+I r- tpHL2 -:+I r-
VOH - - - - -. - -],'t 900/0. 900/0 1\1 1.55 V 

VO(Bn) 1.55V 
VOL 100/0 I I 19% 

-+f I4-h'LH trHL-+1 I+-
VOLTAGE WAVEFORMS 

NOTE: tr = tf S 5 ns frcm 10% to 90% 

Figure 2. Driver Test Circuit and Voltage Waveforms 

.~TEXAS 
INSTRUMENTS 

POST OFRCE BOX 65S303 • DALLAS. TEXAS 75265 



SN55ALS056,SN55ALS057,SN75ALS056,SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

SLLS028E - AUGUST 1987 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

VI(T/R) -~-r---l 
r---.--,---,- Vo 

VI(An, Bn) -t*1~--_...J 
CL (Includes Jig capacitance) 

TEST CIRCUIT 

VI (T/R) 3V . 'I'; ° -----1.5V{ }'-1_.5_V ___ _ 

tpHL3 --.j j+- tpLH3 --.j ~ 

VO(Bn) -----... 1...,.1 I r-----
: ~(j : '1.55V 

tpLZ1 --.j j+- tpZL 1 --.j ~ 

: F-J --!\1.5V 
VO(An) ------tl...l· --A I \... ----

I L~5V I 
tpHZ1 --.j I+- tpZH1 --.j l+-

I f O.5V I 
VO(An) -----....,~f Jr1-.5-V----

VOLTAGE WAVEFORMS 

NOTE: Ir = If ~ 5 ns from 10% to 90% 

'l 
S1 Closed 
S20pen 

S10pen 
S2Closed 

Figure 3. Propagation Delay From T/R to An or Bn Test Circuit and Voltage Waveforms 

~I Z TEXAS 
NSTRUMENTS 
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SN55ALS056, SN55ALS057, SN75ALS056; SN75ALS057 
TRAPEZOIDAL· WAVEFORM INTERFACE BUS TRANSCEIVERS 

SLLS028E -AUGUST 1987 - REVISED MAY 1995 

2-104 

VI(Bn) -

SV 

1--_.--4.-.... - Vo 
(An,Rn) T 

..... -----1 RL2 -L T CL (Includes jig capacltanca) 

'ALSOS6 
or 

'ALSOS7 

TEST CIRCUIT 

2V r-----------
VI(Bn) 1 V ___ ~':S~~I.. _________________ 1_.S_S.JV t 

tpLH4 ---+I ~ -.j r- tPHL4 

VO(An,Rn) VOH ------1-;.;' 1.SV '\. 

VOL' 1...--------
VOLTAGE WAVEFORMS 

NOTE: Ir = If $ 10 ns from 10% to 90% 

Figure 4. Receiver Test Circuit and Voltage Waveforms 

VO(An, Rn) 

VO(An, Rn) 

'ALS056 
or 

'ALS057 
t----e--4...--.... - Vo 

(An,Rnl 

TEST CIRCUIT 

3V ------;,;:;, \1.SV 

o 'I 1'-· ---
tPHZ2 ---., I+-- f O.S V ---., i+--tPZH2 

i \t-- f I 
: "'C:.-f -¥1.5V 

tpLZ2 ---.,:+- O.S V ---+I ~ tpZL2 

___ -.lE=~ ~ 
VOLTAGE WAVEFORMS 

NOTE: Ir = If $ 5 ns from 10% 10 90% 

Figure 5. Propagation Delay From CS to An or RE to Rn Test Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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VI(Bn) 

1.85 V 

1.1 V 

Bus Logic 
Low Level 

SN55ALS056,SN55ALS057,SN75ALS056,SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

SLLS028E - AUGUST 1987 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

5V 

SN75ALS056 
or 

SN75ALS057 (An, Rn) 

RL2 

-
TEST CIRCUIT 

RL1 

l 
T 

Vo 

CL (Includes Jig capacitance) 

Bus Logic 
High Level 

2V 

1.25V 

tw Is Increased until the output vOltage 
fall Just reaches 2 V. 

tw Is Increased until the output voltage rise 
Just reaches 0.8 V. 

VOLTAGE WAVEFORMS 

NOTE: tr = tf S 2 ns from 10% to 90% 

Figure 6. Receiver Noise Immunity Test Circuit and Voltage Waveforms 

2V VI(Dn) 5V 

180 RL1 

(Bn) 
SN55ALS057 

(Rn) 
Vo 

50pF T 
5000 RL2 T CL (Includes Jig capaCitance) 

-= -= -= 
TEST CIRCUIT 

VI(Dn) 3:------;-.;-Vl( ~1.5V 

~ tPLH5 I4---+t- tpHL5 

Ir-------------------~I 
VO(Rn) 1.5Vf \\,,1._5_V _____ _ 

VOLTAGE WAVEFORMS 

NOTE: tr = tf S 5 ns from 10% to 90% 

Figure 7. Driver Plus Receiver Delay Times Test Circuits and Voltage Waveforn:ts 

~TEXAS 
INSTRUMENTS 
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TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

SLLS028E - AUGUST 1987 -REVISED MAY 1995 

2-106 

PARAMETER MEASUREMENT INFORMATION 

2V 

180 

(Bn) 

VI(On) 5V 

SN75ALS057 t----e----e~t-- Vo 
(Rn) 

RL2 T CL pncludes Ilg capacitance) 

TEST CIRCUIT 

VI (On) 3: -----1~V! ).,1,5 V 

~ tpLH6 ~ IpHL6 

I~------------------~I 
VO(Rn) 1,5V! \ .... 1,_5_V __________ _ 

VOLTAGE WAVEFORMS 

NOTE: Ir = If ~ 5 ns from 10% 10 90% 

Figure 8. Driver Plus Receiver Delay Times Test Circuits and Voltage Waveforms 

~lExAS 
INSTRUMENTS 
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SN75061 
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• IEEE 802.3 1 BASE5 Driver and Receiver 
• On-Chip Receiver Squelch With Adjustable 

Threshold 

• Adjustable Squelch Delay 
• Direct TTL-Level Squelch Output 
• Squelch Circuit Allows for External Noise 

Filtering 

• Two Driver-Enable Options 
• On-Chip Start-of-Idle Detection and Disable 
• Driver Provides 2-V Minimum into a 50-0 

Differential Load Allowing for Use With 
Doubly-Terminated Lines and Multipoint 
Architectures 

• On-Chip Driver Slew-Rate Control for Very 
Closely Matched Output Rise and Fall 
Times 

DRDLAJ 

DRO+ 
DRO-

SQDLAJ 
RXI+ 
RXI-

SQTHAJ 
"GND 

N PACKAGE 
(TOP VIEW) 

Function Tables 

DRIVER RECEIVER§ 

INPUTS OUTPUTS 
DRI DATEN OLEN ORO + DRO-

CONDITION 
INPUTS 

RXI+ RXI-

L L X L H No active signal \I X X 
H L X H L 
X H H Z Z 

Active signal II 
L H 
H L 

H H L Ht Lt 
L H L L:\: H:\: 

Vee 
DATEN 
DRI 
DLEN 
RXO 
SQO 
SQDLI 
SQRXO 

OUTPUTS 
RXO SQO 

H H 
L L 
H L 

t This condition is valid during the time period set by DRDLAJ following a rising transition on DR!. Following this, when a 
subsequent positive transition does not occur on DRI, the outputs go to the high-impedance state. 

:\: This condition is valid when it occurs within the enable time set by DRDLAJ after a rising transition on DR!. Otherwise, the 
outputs are in the high-impedance state. . 

§ Pins 9 and 10 are tied together. . 
\I An active signal is one that has an amplitude greater than the threshold level set by SQTHAJ. 
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logic diagram (positive logic) 

vcc _1::.;:6'---___ --, 

t 
Slew Control 

2 
ORO + 

14 

"">---jH ">_--*--,,-3 ORO _ 
DRI ----~~----------e 

DATEN~15~-~~----~--ar~ 
">------'---*--'-' 

RXI- ---'6_+--.... """ .. 

SQTHAJ ..:,.7-e----"./V\r" 

2-108 

RT 

'TOr 
DRDLAJ 

10 

SQDLI 
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logic symbolt 

14 [> 
ORI 

L & n ~1 

" 
2 

ORO+ 

OLEN 
13 

'" > EN 

1 
OROLAJ [AOJOEL] " ~ ORO-

DATEN 
15 "'-

1 

} 3 
12 

RXO 5 1 
RXI+ Z1 

2 

} 
1 

RXI-
6 

1 Z2 

2 

7 
SQTHAJ [AOJTHRES] 

SQRXO 
9 

.IT ~1 

SQOU 
10 

11 n V3 SQO 

cpo 

4 
SQOLAJ [AOJOEL] 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

description 

The SN75061 is a single-channel driver/receiver pair designed for use in IEEE 802.3, 1 BASE5 applications as 
well as other general data communications circuits. The SN75061 offers both a driver and a receiver that are 
easily configured for use with a variety of controllers and data encoder/decoders. 

The receiver features a full analog squelch circuit with an adjustable threshold and a programmable squelch 
delay. Internal nodes of the squelch circuitry are brought out to external connections to allow for the insertion 
of noise-filtering circuitry of the designer's choice. 

As with the receiver, the driver offers a variety of implementation options. Driver enabling may be directly 
controlled by an external logic input or by use of an on-chip one-shot that is retriggered as long as data is being 
sent to the driver. The driver then automatically goes to the high-impedance state when end-of-packet common 
phrase occurs. The driver features internal slew-rate control for optimal matching of rise and fall times allowing 
for reduction of driver-induced jitter. 
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receiver 

The SN75061 receiver implements full analog squelch functions by integrating both a separate, parallel squelch 
receiver with an externally programmable threshold, and a programmable one-shot. The output of the squelch 
receiver and the input to the high-level, dc-triggered one-shot are brought out to external connections. These 
pins can be shorted for direct implementation or used for the insertion of noise-filtering circuitry of the 
implementer's design. The receiver one-shot can be effectively bypassed by applying a high logic level to 
SQDLI. The squelch threshold may be set externally by applying an external voltage set to a level that is -2 times 
the desired threshold voltage. When SQTHAJ is left open, the squelch receiver defaults to its internal preset 
value of -600 mV. The receiver also outputs a high logic squelch signal when there is not any active data present 
at the receiver inputs. When data is not present on the transmission line, the receiver output assumes a high 
level. The unsquelch duration is set externally with an R-C combination at SQDLAJ. 

driver 

The driver offers a variety of implementation options. Driver enabling may be controlled directly by an active-low, 
external logic input on DATEN or by use of another on-chip one-shot that retriggers with positive-going 
transitions on the driver input line. When positive transition does not occur within the pulse duration set by an 
external R-C combination, the one-shot times out and the driver is automatically put into a high-impedance state. 
When operating in the delay-enable mode, the 2-bit-time, high-level, start-of-idle pulse prescribed by IEEE 
802.3 1 BASES causes the one-shot to time out and automatically place the driver outputs in the high-impedance 
state. This delay time is also adjustable for use in other applications. The driver implements an output slew-rate 
control that is internally set for nominally 40 mV/ns. (This is roughly a 1 OO-ns peak-to-peak differential transition 
time.) The driver outputs are capable of driving a 50-0 differential load with a minimum output level of 2 V. 
Short-circuit output current is greater than 100 mA. 

2-110 
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PIN 

NAME NO. 

DATEN 15 

DLEN 13 

DRDLAJ 1 

DRI 14 

DRO+ 2 

ORO- 3 

GNO 8 

RXI+ 5 

RXI- 6 

RXO 12 

SaOLAJ 4 

SaDL! 10 

sao 11 

SaRXO 9 

SaTHAJ 7 

VCC 16 

SN75061 
DRIVER/RECEIVER PAIR WITH SQUELCH 

SLLS026C- JANUARY 1987 - REVISED JULY 1990 

Terminal Functions 

DESCRIPTION 

Driver data enable. When this sign is low, driver outputs are in an active state. When the signal is high, the driver outputs 
are in a high-impedance state when DLEN is also high. 

Driver delay enable. When this signal is low and OATEN is high, the driver outputs are active for a period of time set by 
DROLAJ after a positive-going transition on DR!. When there is not any active data on DRI, the outputs are in a high-imped-
ance state. 

Driver delay adjust is a connection for the external R-C combination that determines the duration of the driver output active 
state after a positive transition on DRI when OLEN is low and DATEN is high. 

Driver data input 

Noninverting driver output 

I nverting driver output 

Ground. Common for all voltages 

Noninverting receiver input 

Inverting receiver input 

Main receiver input 

Squelch delay adjust is a connection for an external R-C combination that determines the duration of the 
receiver unsquelch after a negative-going transition on SaDLI. 

Squelch delay input is the input to the one-shot that controls the duration of the receiver unsquelch period. The main 
receiver output remains unsquelched as long as SaOL! is held high. Timing of the unsquelch period begins on the high-to-
low transition of SaDL!. 

Squelch output is high while the receiver is squelched. 

Squelch receiver output is high only when the differential receiver input exceeds the threshold set by SaTHAJ. 

Squelch receiver threshold adjust. The voltage at this input determines the threshold of the squelch receiver in a ratio of 
-2, SaTHAJ to threshold. When the receiver is left open, the squelch receiver threshold defaults to -600 mV. 

Supply-voltage input 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vcc ........................................................................ 7 V 
Input voltage, VI (any logic input) .............................................................. 7 V 
Receiver differential input voltage .......................................................... ±25 V 
Receiver input voltage .................................................................... ±15 V 
Driver output voltage .............................................................. -0.5 V to 15 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 1) .............. 1150 mW 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, T8t9 .................................................. -65°C to 150°C 
Lead temperature 1 ,6 mm (1/16 inch) from case for 10 seconds ... . . . . . . . . . . . . . . . . . . . . . . . . . . .. 260°C 

. t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: For operation above 25·C free-air temperature, derate to 736 mW at 70·C at the rate of 9.2 mW'·C. 
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recommended operating conditions 
MIN NOM MAX UNIT 

Supply voltage, V CC 4.75 5 5.25 V 

Driver high-level input voltage, VIH 2 V 

Driver low-level input voltage, VIL 0.8 V 

Receiver common-mode input voltage, VIC (see Note 2) -2.5 5 V 

Driver high-level output current, 10H -150 mA 

Driver low-level output current, 10L 150 mA 

Extemal timing resistance, Rext 5 260 kO 

External timing capacitance, Cext No restriction 

Operating free-air temperature, TA 0 70 ·C 
.. .. .. 

NOTE 2: The algebraic convention, In which the less-positive (more negative) limit IS designated as minimUm, IS used In this data sheet for 
common-mode input voltage VIC and threshold levels VIT + and VIT-' 

electrical characteristics over recommended operating free-air temperature and supply voltage 
ranges (unless otherwise noted) 

driver 
PARAMETER TEST CONDITIONS 

VIK Input clamp voltage 11=-18mA 

RL=500 
VOD Differential output voltage 

RL= 1150 

AVOD 
Change in differential output voltage for a change in 
logic input state 

IIH High-level input current 

IlL Low-level input current 

lOS Short-circuit output current 

10Z High-impedance output current 

t All tYPical values are at Vee = 5 V, TA = 25·e. 

2-112 

VI =24 V 

VI =0.5V 

Vo = 0 or6 V, VI = 0.8 Vor2.5 V 

IVoe=10V 
Vee =5.25 V I Voe= 0 
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V 
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electrical characteristics over recommended operating free-air temperature and supply voltage 
ranges (unless otherwise noted) (continued) 

receiver 
PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Input clamp VOltage, squelch delay 11=-18mA -1.5 V 

VIT+ Positive-going input threshold voltage Vo = 2.7 V, 10 =-0.4 mA 50 mV 

VIT- Negative-going input threshold voltage Vo = 0.5 V, 10= 16mA -50; mV 

Vhvs Hysteresis voltage (VIT + - VIT _) 50 mV 

VIC Common-mode input voltage 5 V 

RXO VCC = 4.75 V, 10H = -400 IJA, 2.7 

SQO SQOLAJ at 0.8 V 2.7 3.5 
VOH High-level output voltage V 

SQRXO VCC = 4.75 V, 10H = -20 IJA, 2.7 4.65 
VID(RXI) = -0.7 V, SQOLAJopen 

RXO IOL=8mA 0.45 
VCC =4.75 V, 

10L= 16mA 0.5 
SQO SQOLAJat2V 

VOL Low-level output voltage IOL=8mA 0.35 0.5 
V 

VCC = 4.75 V, IOL=8mA 0.45 
SQRXO 

VIO(RXI) = 50 mV 10L= 16 mA 0.5 

IIH High-level input current VI = 2.4 V 20 IJA 
SQOU 

IJA IlL Low-level input current VI =0.5V -35 

RXO -15 -85 

lOS Short-circuit output current sao VCC = 5.25 V, VO=O 
-15 -100 mA 

SQRXO VCC=5V, VO=O -0.8 -1 -1.2 

ri I nput resistance 10 kO 

VIC = 1.5 V to 3.5 V -525 -600 -675 mV 

VIT -(sq) Squelch preset input threshold voltage 
VCC=5V, 

VIC = -2.5 V to 1.5 V SQTHAJopen 
or3.5Vt05V 

-500 -700 mV 

Ratio of SQTHAJ input voltage to 
SQTHAJ at 200 mV to 4 V -1.9 -2.1 

actual squelch threshold voltage 

driver and receiver 

ICC Supply current VCC = 5.25 V, Oriver outputs disabled, 
No load 

70 

t All typical values are at VCC = 5 V, TA = 25·C. 
; The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet for common-mode 

input voltage VIC and threshold levels VIT + and VIT-. 
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switching characteristics, VCC = 5 V, TA = 25°C 

driver 

PARAMETER TEST CONDITIONS 

SR Differential-output slew rate 
VO=-2Vt02V. See Figure 1 
RL =100 0 (differential), 

ld(OD) 
Differential-output delay time CL= 15pF, See Figure 2 
(ld(OD)+ and ld(OD)-) RL =100 0 (differential), 

Differential-output delay time difference 
(ld(OD)+ - ld(OD)-) 

RL =1000 (differential), See Figure 2 

tpHZ 

tpLZ 
Disable time from DATEN 

tpZH See Figure 3, 4, and 5 

tpZL 
Enable time from DATEN 

tpZH Enable time from OLEN 

tw(en) Enable pulse duration time (with OLEN low) Cext = 100 pF, Rext = 62 kO, 
See Figure 6 

receiver 

PARAMETER TEST CONDITIONS 

ten(RX) Receiver enable time Squelch off, See Figure 7 

tPLH Propagation delay time, low- to high level output Squelch off, See Figure 8 

tpHL Propagation delay time, high- to low level output Squelch off, See Figure 8 

Cext= 50 pF, Rext = 51 kg, 
See Figure 9 

ld(unsq) Unsquelch delay time 
Cext = 15 pF, Rext = 6.8 kO, 
See Figure 9 

PARAMETER MEASUREMENT INFORMATION 

5V 

DRDLAJ 
Rext= 62 kQ 

T Cext = 100 pF 
Input / 
_--J 

DLENat3V -----------, 
t--... --------r- DRO+ 

MIN TYP MAX 

28 40 52 

160 

5 

220 

300 

220 

290 

250 

2 2.5 3 

MIN TYP MAX 

117 

20 35 

22 35 

1 1.2 1.45 

180 

Output 

r>-<a-------'- DRO- Output --A-------~ 

tr -+i 14-- --.I I+- tf 

R 4V 
S = tort 

r f 
-= DATEN at 0.5 V 

TEST CIRCUIT VOLTAGE WAVEFORMS 

UNIT 

mV/ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

IJ.S 

UNIT 

ns 

ns 

ns 

IJ.S 

ns 

3V 

OV 

OV 
-2V 

NOTE A: The input pulse is supplied by a generator having the following characteristics: PRR ::; 1 MHz, duty cycle::; 50%, tr ::; 6 ns, tf::; 6 ns, 
ZO=500. 

2-114 

Figure 1. Test Circuit and Voltage Waveforms for Driver Slew Rate· 
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OLEN at3V 

Generator 
(see Note A) 
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PARAMETER MEASUREMENT INFORMATION 

SV 

DRDLAJ 

DATEN at O.S V 

TEST CIRCUIT 

Rext = 62 len 

Cext = 100 pF 

CL = 1S pF 
(see Note B) 

PE-64352 
or Equivalent 
(see Note C) 

Input 

3V 

I OV 

tcI(OD)+ -+l j4- tcI(OD)-

_----~I_--- VO+ 

VO-

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR S 1 MHz, duty cycle S 50%, tr S 6 ns, tf S 6 ns, 
ZO=50Q. 

B. CL includes probe and jig capacitance. 
C. When measuring differential-output delay time difference, switches S1 and S2 are closed (Isolation transformer from Pulse 

Engineering PIN PE-64352). 

OLEN at3 V 

Figure 2. Test Circuit and Voltage Waveforms for Driver Differential Delay Time 

sv 

Rext=62 len 
DRDLAJ 

T Cext = 100 pF 

Output ~ 1.SV 1.SV.r- 3V 

DRIatOVor3V ----I '0-..... ----...... - Input ~I_--- OV 

Generator 
(see Note A) son 

TEST CIRCUIT 

CL = 50 pF I I O.S V 
(see Note B) RL = 100 n tPZH ~ tpHZ ~ J 

-=- !~-=-VOH 
Output --.-/" 2.3 V "--

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR S 500 kHz, duty cycle S 50%, tr S 6 ns, 
tfS6 ns, Zo = 50 n. 

B. CL includes probe and jig capacitance. 

Figure 3. Test Circuit and Voltage Waveforms for Driver Enable and Disable Time 
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PARAMETER MEASUREMENT INFORMATION 

DRDLAJ 

DLEN at 3 V ------, 

DRIatOVor3V ----f 

Generator 
(see Note A) 500 

5V 

Rext= 62 kn 

-:r Cext = 100 pF 
5V 

u-..... ---+- Output 

CL=50pF 
(see Note B) 

TEST CIRCUIT 

:::;\. r- 3V 

..... w. l"------Ll--- OV 

tpZL ~ tPLZ ~ 

~I I ~5V 

Output 2.3 V 1 
-f- VOL 

0.5 V 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR :5 200 kHz, duty cycle :5 50%, tr :5 6 ns, 
tf:56 ns, Zo =500. 

B. CL includes probe and jig capacitance. 

Figure 4. Test Circuit and Voltage Waveforms for Driver Enable and Disable Time 

5V 

Rext=62 kn 

~
---3V 

Input 1.5 V \ 

I '--- OV 

-:r Cext = 100 pF 

DLENat3V 
I 

tpZH --l4----+I 
"'0--..... -+- Output 

GENERATOR 
(see Note A) 

~I ----VOH 

Output 2.3 V " 
"---~OV 

__ CL=50 PFT 
DATEN at 3 V (see Note B) 

RL = 100 0 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR ::; 1 MHz, duty cycle :5 50%, tr :5 6 ns, tf:5 6 ns, 
ZO=500. 
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B. CL includes probe and jig capacitance. 

Figure 5. Test Circuit and Voltage Waveforms for Enable Time From Delay Enable 
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PARAMETER MEASUREMENT INFORMATION 

OLEN at 0.5 V 

Generator 
(see Note A) 

Inpu~ 

5V 

Rext=62 kn 

T Cext = 100 pF 

T CL=50pF 
(see Note B) 

TEST CIRCUIT 

----- 3V 

" .... _--OV 

14-- tw(en) --.J 0.5 V 
I I __ L_ VOH 

2.3V -, 

OV 

VOLTAGE WAVEFORMS 

Output 

RL=1000 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR ~ 200 kHz, duty cycle ~ 50%, tr ~ 6 ns, 
tf~6ns,Zo=50o. 

B. CL includes probe and jig capacitance. 

Figure 6. Test Circuit and Voltage Waveforms for Enable Pulse Duration With Delay Enable Low 

sv 

Generator 
(see Note A) 

SQOLAJ 

RXI+ 

Rext= 51 kn 

T Cext=50pF Inp~ 1.SV 1.SV.r- 3V 
~t ~ ___ OV 

I 

1.SV 

Open SQTHAJ 

SQRXO 

Output 

~ ten(RX) 

~VOH 

Output 1.3 V 1.3 V 
----VOL 

SQOLI 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR ~ 500 kHz, duty cycle ~ 50%, tr ~ 6 ns, 
tf~6ns,ZO=50o. 

B. CL includes probe and jig capacitance. 

Figure 7. Test Circuit and Voltage Waveforms for Receiver Enable (Unsquelch) Time 
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PARAMETER MEASUREMENT INFO~MATION 

Generator 
(see Note A) 

SV 
SQDLAJ 

Rext= S1 kn 

'T' Cext = SO pF 
~

---3V 

Input 1.S V 1.S V 

I I OV 

tpLH -I++j ~ tpHL 

~--VOH 
Output --./' 1.3 V 1.3 V "---

RXI+ 

1.SV Output 
Open --,----'1/[ 

VOL 

3V 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR ., 1 MHz. duty cycle., 50%, tr ., 6 ns, tf" 6 ns, 
ZO=500. 

B. CL includes probe and jig capacitance. 

Figure 8. Test Circuit and Voltage Waveforms for Receiver Propagation Delay Time 
sv 

SQDLAJ 
Rext 

Generator 
(see Note A) 

'T' Cext 
Inp~ 1.SV 1.SV.r- 3V 

IUt ~r---ov 

RXI+ 

1.S V _~R~X!.:I-:...a 

Open SQTHAJ 

RXO 

TEST CIRCUIT 

Output 

Icl(unsq) --l++! 

~I VOH 

Output 1.3 V 1.3 V 
---- VOL 

VOLTAGE WAVEFORMS 

Figure 9. Test Circuit and Voltage Waveforms for Unsquelch Duration Time 
NOTE A: The input pulse is supplied by a generator having the following characteristics: PRR ., 100 kHz, duty cycle., 50%, tr ., 6 ns, tf" 6 ns, 

ZO=50n. 
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SN75ALS085 
LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER 

• Meets or Exceeds the Requirements of lOS 
8802.3:1989 and ANSIIIEEE Std 802.3-1988 

• Interdevlce loop-Back Paths for System 
Testing 

• Squelch Function Implemented on the 
Receiver Inputs 

• Drivers Will Drive a Balanced 78-0 load 
• Transformer Coupling Not Required in 

System 

• Power-Up/Power-Down Protection (Glitch 
Free) 

• Isolated Ground Pins for Reduced Noise 
Coupling 

• Fault-Condition Protection Built into the 
Device 

• Driver Inputs Are level-Shifted ECl 
Compatible 

description 

SLLS0548 -APRIL 1989 - REVISED MAY 1995 

OW OR NT PACKAGE 
(TOP VIEW) 

TX01 
TX01 

LOOP1 3 Vee 
GND RXI1 

RXEN1 RXI1 
RX01 GND 
RX02 GND 

RXEN2 RXI2 
GND 9 RXI2 

LOOP2 Vee 
TXEN2 TX02 

TXI2 TX02 

The SN75ALS085 is a monolithic, high-speed, advanced low-power Schottky, dual-channel driver/receiver 
device designed for use in the AUI of ANSI/IEEE Std 802.3-1988. The two drivers on the device drive a 78-0 
balanced, terminated twisted-pair transmission line up to a maximum length of 50 meters. In the off (idle) state, 
the drivers maintain minimal differential output voltage on the twisted-pair line and, at the same time, remain 
within the required output common-mode range. 

With the driver enable (TXEN) high, upon receiving the first falling edge into the driver input, the differential 
outputs will rise to full-amplitude output levels within 25 ns. The output amplitude is maintained for the remainder 
of the packet. After the last positive packet edge is transmitted into the driver, the driver will maintain a minimum 
of 70% full differential output for a minimum of 200 ns, then decay to a minimum level for the reset (idle) condition 
within 8 IJS. Disabling the driver by taking the driver enable low will also force the output into the idle condition 
after the normal8-1JS timeout. While operating, the drivers are able to withstand a set of fault conditions and not 
suffer damage due to the faults being applied. The drivers power up in the idle state to ensure that no activity 
is placed on the twisted-pair cable that could be interpreted as network traffic. 

The line receiver squelch function interfaces to a differential twisted-pair line terminated external to the device. 
The receiver squelch circuit allows differential receive Signals to pass through as long as the input amplitude 
and pulse duration are greater than the minimum squelch threshold. This ensures a good signal-to-noise ratio 
while the data path is active and prevents system noise from causing false data transitions during line shutdown 
and line-idle conditions. The RXO outputs default to a high level and the RXEN outputs default to a low level 
while the squelch function is blocking the data path through the receiver (idle). The line receiver squelch will 
become active within 50 ns when the input squelch threshold is exceeded. RXEN will be driven high when the 
squelch circuit is allowing data to pass through the receiver. The receiver squelch circuit can also withstand a 
set of fault conditions while operating without causing permanent damage to the device. 
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description (continued) 

The purpose of the loop functions is to provide a means bywhich system data path verification can be done to 
isolate faulty interfaces and assist in network diagnosis. The LOOP pins are TTL compatible and must be held 
high for normal operation. When LOOP1 is taken low. the output of driver 1 (TX01) immediately goes into the 
idle state. Also. the input to receiver 1 is ignored and a path from TXI1 to RX01 is established. When LOOP1 
is taken back high. driver 1 and receiver 1 revert back to their normal operation. When LOOP2 is taken low. a 
similar data path is established between TXI1 and RX02. TXEN1 must be high for the loop functions to operate 
and TXEN1 can be used to gate the loop function if desired. During loop operation. the respective receiver 
enable output (RXEN) will reflect the status of TXEN1. 

RXI 

VIO = 1315 mV to-175 mY. 

VIO = -275 mV to -1315 mY. 

VIO = 318 mV to 1315 mY. 

VIO = 318 mV to 1315 mV, 

TXI 

L 

H 

j. 

L 

H <260. I1S 

H>8~ 

L 

H <260. ns 

H<26o.ns 

H>811S 

L 

Function Tables 

RECEIVER - LOOP = H 

PREVIOUS RXEN 

tw <25ns L 

tw>5o. ns X 

Iw< 142 ns H 

tw> 187 ns X 

DRIVER - LOOP = H 

TXEN PREVIOUS TXO 

L Idle 

L Idle 

H Idle 

H Active 

H Active 

H Active 

L>811S Active 

L>811S Active 

L<26o.ns Active 

L<26o.ns Active 

L<26o.ns Active 

H = VI ~VFnax, L= VI :s; VT min 

LOOP 

INPUTS 

LOOP1 LOOP2 TXI1 TXEN1 RXI1 RXI2 RX01 

L L L H X X L 

L L H H X X H 

L L X L X X H 

L H L H X Normal L 

L H H H X Normal H 

L H X L X Normal H 

H L L H Normal X Normal 

H L H H Normal X Normal 

H L X L Normal X Normal 

H H Normal Normal Normal Normal Normal 

H = high level, L. low level, X = don't care 

~1ExAs 
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OUTPUTS 

RXEN RXO 

L H 

H L 

H H 

L H 

OUTPUTTXO 

Idle 

Idle 

L 

L 

H 

Idle 

Idle 

Idle 

H 

Idle 

L 

OUTPUTS 

RX02 RXEN1 RXEN2 TX01 

L H H Idle 

H H H Idle 

H L L Idle 

Normal H Normal Idle 

Normal H Normal Idle 

Normal L Normal Idle 

L Normal H Idle 

H Normal H Idle 

H Normal L Idle 

Normal Normal Normal Normal 



logic diagram (positive logic) 

RX11 
RX11 

LOOP1 

TXI1 

TXEN1 

LOOP2 

RXI2 --'-":-++-"""'----f .... 
RXI2 --'-"'~-'WI.----f-+-al/ 

SN75ALS085 
LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER 

SLLS054B - APRIL 1989 - REVISED MAY 1995 

RXEN1 

RX01 

TX01 
TX01 

RX02 

RXEN2 

TXI2 r-.--------------------------~~----~~ TX02 o---.-+--=- TX02 

TXEN2 ---'-'---------------L...J 

r---------------~ 

-!!1 TEXAS 
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schematics of inputs and outputs 

RXI AND RXIINPUTS 

Vee 

LOOP 

LOOP AND TXEN INPUTS 

Vee 

201<0 

~'VI/Ir--+- RXI and - ...... --.-1 

2-122 

TXIINPUTS 
Vee 

TXEN 

~TEXAS 
INSTRUMENTS 

RXO AND RXEN OUTPUTS 

Vee 

50Q 

RXO 
e--e-- and 

RXEN 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee (see Note 1) ............................................................. 6 V 
. TXI and LOOP input voltage, VI ............................................................. 5.5 V 
TXO and TXO output voltage, Vo ........................................................... 16 V 
RXI and RXi input voltage, VI ............................................................... 16 V 
RXO and RXEN output voltage, Vo ......................................................... 5.5 V 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, TA .............................................. o·e to 70·e 
Storage temperature range, Tstg ................................................. - 65·e to 150·e 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260·e 

NOTE 1: Voltage values are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE TAS25·C 
POWER RATING 

OW 

NT 

1350mW 

1250mW 

recommended operating conditions 

Supply voltage, VCC 

Common-mode voltage at AXI inputs, VIC 

Differential voltage between RXI inputs, VID 

High-level input voltage, LOOP and TXEN, VIH 

Low-level input voltage, LOOP and TXEN, VIL 

High-level output current, RXO and RXEN, IOH 

L~-Ievel output voltage, RXO and RXEN, IOL 

Setup time, driver mode, TXEN high before TXI,j" tsu1 (see Figure 7) 

Setup time, loop mode, IOOP low before TXENi, tsu2 (see Figure 9) 

Setup time, loop mode, TXEN high before TXI,j" lsu3 (see Figure 9) 

Hold time, loop mode, TXEN high aiter TXli, th1 (see Figure 8) 

Hold time, loop mode, LOOP low aiter TXEN,j" th2 (see Figure 8) 

Operating free-air temperature, T A 

DERATING FACTOR 
ABOVE TA = 25·C 

10.8mW'·C 

10.0mW'·C 

~TEXAS 
INSTRUMENTS 
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TA=70·C 
POWER RATING 

884mW 

800mW 

MIN 

4.75 

1 

±318 

2 

10 

15 

10 

10 

15 

0 

NOM 

5 

MAX UNIT 

5.25 V 

4.2 V 

±1315 mV 

V 

0.8 V 

-0.4 rnA 

16 mA 

ns 

ns 
ns 

ns 

ns 

70 ·C 
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electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless othelWlse noted) 

PARAMETER TEST CONDITIONS 

VIK Clamp voltage at all inputs 11=-18inA 

VCC = 4.75 V 

TA=O·C VCC=5V 

VCC=5.25V 

VCC-4.75V 

V(TO) Driver input (TXI) threshold voltage TA-25·C VCC=5V 

VCC = 5.25 V 

VCC =4.75 V 

TA-70·C VCC=5V 

VCC=5.25V 

Receiver differential input threshold voltage 

Idle 
TXEN at 0.8 V, LOOPl at2V, 
LOOP2at2V, See Figure 1 

TXENal2V, LOOPl at2V, 

VOC Driver output (TXO) common-mode voltage 
Active LOOP2at2V, TXI at 3.2 V, 

See Figure 1 

TXENat2V, LOOPl at2V, 
Active LOOP2at2V, TXI at 4.4 V, 

See Figure 1 

Idle 
TXEN at 0.8 V, LOOPl at2V, 
LOOP2at2V, See Figure 1 

TXENat2V, LOOPl at2V, 

VOD Driver output (TXO) differential voltage 
Active LOOP2at2V, TXI at 3.2 V, 

See Figure 1 

TXENat.2V, LOOPl at2V, 
Active LOOP2at2V, TXI a14.4 V, 

See Figure 1 

VOH High-Ieve! output voltage RXO,RXEN 10H = -0.4 inA 

VOL Low-level output voltage 
.. 

RXO, RXEN 10l = 16 inA 

TXEN,LOOP VI-2V 

IIH High-level input current TXI VI =4.5V 

RXI,RXI VID=-0.5V, VIC = 1 V to 4.2 V 

TXEN,lOOP VI-0.8V 

VI=3.1 V 
IlL Low-level input current TXI 

VI·0.3V 

RXi, RXI Vio • 0.5 V, VIC = 1 V to 4.2 V 

100 Driver differential output current Idle 
TXEN at 0.8 V, LOOPl at2V, 
LOOP2at2V, See Figure 2 

1013 Short-circuit output currentt RXO,RXEN 
Vo atO V, RXI at3 V, 
RXI at2 V 

ICC Supply current 
LOOP2at2V, TXENat2V, 
TXI at 4.5 V, Outputs open 

t Not more than one output should be shorted at a time, and the duration of the test should not exceed 1 second. 
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MIN MAX UNIT 

-1.5 V 

3.202 3.752 

3.389 3.998 V 

3.577 4.244 

3.213 3.797 

3.400 4.043 V 

3.588 4.289 

3.239 3.849 

3.426 4.095 V 

3.614 4.341 

-275 mV 

1 4.2 

1 4.2 
V 

1 4.2 

±40 

-600 1315 
mV 

600 1315 

2.4 V 

.0.5 V 

20 

400 pA 

1000 

-200 

100 
inA 

4 10 

1000 

±4 inA 

-40 -150 inA 

225 inA 
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electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (continued) 

PARAMETER TEST CONDITIONSt 

TXO shorted to TXO, Current measured in short 

TXOatOV, TXOisopen, Current measured at TXO 

TXO is open, TXO at 0, Current measured at TXO 

Driver fault cond~ion current TXOatOV, TXOatOV, Current measured at TXO and TXO 

TXO at 16 V, TXOisopen, Current measured at TXO 

TXO is open, TXO at 16 V, Current measured at TXO 

TXO at 16 V, TXO at 16 V, Current measured at TXO and TXO 

RXI shorted to RXI, Current measured in short 

RXI atOV, RXI is open, Current measured at RXI 

RXI is open, RXI atOV, Current measured at RXI 

Receiver fault condition current RXI atOV, RXI atOV, Current measured at RXI and RXI 

RXI at 16 V, RXI atopen, Current measured at RXI 

RXI atopen, RXI at 16 V, Current measured at RXI 

RXI at 16 V, RXI at 16 V, Current measured at AXI and RXI 
.. t Fault conditions should be measured on only one channel at a time . 

~TEXAS 
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MIN MAX UNIT 

150 

150 

150 

150 mA 

150 

150 

150 

10 

3 

3 

3 rnA 

10 

10 

10 
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swjtchlng characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) ... . 

driver 

PARAMETER 
FROM TO 

TEST CONDITIONS MIN MAX UNIT (INPUT) (OUTPUn 

tpLH 
Propagation delay time, 

TXI TXO, TXO TXENat2V, See Figure 3 15 ns . low-ta-high level output 

tpHL 
Propagation delay time, 

TXI TXO, TXO TXENat2V, See Figure 3 15 ns high-ta-Iow level output 

tplL 
Propagation delay time, 

TXI TXO; TXO TXEN at2V, See Figure 4 25 ns 
idle-ta-Iow level output 

tplL 
Propagation delay time, 

TXEN TXO, TXO TXI at 3.2 V, See Figure 5 25 ns 
idl&-ta-Iow level output 

tw 
Output pulse duration from low-

TXO, TXO TXEN at2V, See Figure 6 260 8000 ns to-high level to 70% output level 

VOD(U) 
Driver output differential 

TXI TXO,TXO TXENat2V, See Figure 6 -100 mV undershoot voltage 

tsk 
Driver caused signal skew 

TXI TXO,TXO TXENat2V, See Figure 3 ±3 ns 
tPLH -tpHL 

tr Rise time, TXO, TXO TXENat2V, See Figure 3 1 5 ns 

tf Fall time, TXO,TXO TXENat2V, See Figure 3 1 5 ns 

receiver 

PARAMETER 
FROM TO 

TEST CONDITIONS MIN MAX UNIT 
(INPUn (OUTPUT) 

tpLH 
Propagation delay time, m<I, RXI RXO V'C = 1 V to 4.2 V, See Figure 10 15 ns 
low-ta-high level output 

tPHL 
Propagation delay time, 

RXI,RXI RXO VIC = 1 V to 4.2 V, See Figure. 1 0 15 ns 
high-ta-Iow level output 

tpLH 
Start-up delay time, 

RXI,RXI AXEN VIC = 1 V to 4.2 V, VID = -500 mV, 
55 ns 

low-ta-high level output See Figure 12 

tPHL 
Shutdown delay time, 

RXI,RXI RXEN VIC = 1 Vto 4.2 V, VID= 500 mV, 142 181 ns high-ta-IOw level output See Figure 12 

tsk 
Receiver caused signal RXi, RXI RXO VIC = 1 Vt04.2V, VID-500mV, ±3 ns 
skew (tPLH - tpHU See Figure 10 

tw 
Pulse duration at RXI and RXI VIC. 1 V to 4.2 V, VID--175mV, 25 ns (to not activate squelch) See Rgure 11 

tw 
Pulse duration at RXI and RXI VIC = 1 V to 4.2 V, VID = -275 mV, 50 (to activate squelch) See Figure 11 ns 

trl Rise time, RXO VIC -1 V to 4.2 V, VID = ±500 mV, 
1 8 ns See Figure 10 

tr2 Rise time, RXEN VIC = 1 V to 4.2 V, VID - ±500 mV, 1 8 ns See Figure 12 

tfl Fall time, AXO VIC= 1 Vto 4.2 V, VID - ±500 mV, 1 8 ns See Figure 10 

t12 Fall time, AXEN V'C-2.5V, VID -±500V, 
1 8 ns See Figure 12 

tv RXO valid after RXEN high See Figure 10 -10 15 ns 

~1ExAs 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature 

loop 

tpLH 

tPHL 

tPLH 

tpHL 

PARAMETER 

Propagation delay time, 
low-te-high level output 

Propagation delay time, 
high-te-Iow level output 

Propagation delay time, 
low-te-high level output 

Propagation delay time, 
high-te-Iow level output 

TXI 

FROM TO TEST CONDITIONS 
(INPUT) (OUTPUT) 

TXI RXO 
LOOP at 0.8 V, TXEN at2V, 
See Figure 13 

TXI RXO 
LOOP at 0.8 V, TXENat2 V, 
See Figure 13 

TXEN RXEN LOOP at 0.8 V, See Figure 14 

TXEN RXEN LOOP at 0.8 V, See Figure 14 

PARAMETER MEASUREMENT INFORMATION 

VTXO 

390 

390 

VOC TXI 

MIN 

Figure 1. Driver Test Circuit Figure 2. Driver Test Circuit 

~TEXAS 
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MAX UNIT 

30 ns 

30 ns 

50 ns 

50 ns 

2-127 



SN75ALS085 
LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER 

SLLS054B - APRIL 1989 - REVISED MAY 1995 

TXI 

2-128 

PARAMETER MEASUREMENT INFORMATION 

TXI 

TXO 

"q_ 3k.Q 

~~----~~------~~ 3k.Q 

TEST CIRCUIT 

1.1 50% S(W.\. ----- 4.SV 
______ -J. 1~'-------3V 

tpLH -+I I+- -+I I+- tpHL 

OV---J.-~1-90-o/c-. -9-0-%"""'t--=------~V VOD+ 
10%:1' i i '\: 10% 

I I I I VOD-

-+I 14- Ir ---+i I+- If 

VOLTAGE WAVEFORMS 

TRANSFORMER SPECIFICATIONS 

Turns Ratio 

Magnetizing Inductance 

Winding Resistance 

Rise Time 10% to 90% 
Interwinding Capacitance 

Leakage Inductance 

Inductive Q 

1:1 
26 to 30 jlH 

0.60 Max 

5 ns Max 
25pF 
0.25 i!H Max 

1250 Min 

Figure 3. Test Circuit and Voltage Waveforms 
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PARAMETER MEASUREMENT INFORMATION 

TXI 1101 3kn 

~~----~~------~~ ~ 3kn 

390 VOD 

0.011lF 

390 ..-:::I:" 

..-:::I:" 25pF 

t See Figure 3 
TEST CIRCUIT 

TXI \. -;;---- 4.SV 

I· 3V 
I.. .1 tplL ---:x=-.4--- IDLE 

TXO 1 

90% VOD-

VOLTAGE WAVEFORMS 

NOTE: Input tr ~ 5 ns; If ~ 5 ns 

TXEN 

TXI 

Figure 4. Test Circuit and Voltage Waveforms 

390 
VOD 

IIN3kn 0.01 !1F 
..-:::I:" 

L--~ _______ --------L-....J ~ 3 kn 
390 

..-:::I:" 2SpF 

t See Figure 3 

TXEN 

TEST CIRCUIT 

2V 

/SO% 
---~4'+- ----- O.SV 

~ ~ tplL ---:x=-t--- Idle 

TXO 1 
90% VOD-

VOLTAGE WAVEFORMS 

Figure 5. Test Circuit and Voltage Waveforms 
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PARAMETER MEASUREMENT INFORMATION 

IIR3~ 
~~--------------~~ ~ 3~ 

"I' 0.01 iJ,F 
TXI 

39n 

39n 

"I' 25 pF 

t See Figure 3 
TEST CIRCUIT 

TXO 5O%{ ____ l __ ;;:;~~::: 
J+-- tw -+i 

VOLTAGE WAVEFORMS 

Figure 6. Test Circuit and Voltage Waveforms 

2V 
TXEN -/ 

----'-llj - 5~. ___ -, ___ 0.8 V 

I" ~I tsu1 

TXI 

~- ----- 4.5V 

"\.50% 
'-----3V 

Figure 7 

m / UV 
__ '-llj_5~ __________ 3V 

~ th1 t 5;.------- 2V 

1 0.8 V 

j+-th2 -.1 
1 

TXEN 

LOOP 1 2V 

---------1.1 ~~-- 0.8 V 

Figure 8 

NOTE: Input tr::; 5 ns; If::; 5 ns 
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PARAMETER MEASUREMENT INFORMATION 

---, --------- 2V 

\.SO% 
I· 0.8 V 
~tsu2 

TXEN },------- 2 V 

----.... ~4-S~o ______ 0.8V 

TXI 

RXI 

I+- tsu3~ 
1 ________ ""\.1 ___ 4.SV 

\L SO% 
'\:::...... 3V 

Figure 9 

,----.--.-- RXEN 

6kQ 
20pF 

>--e---.-- RXO 

20pF 

TEST CIRCUIT 

----1V 

RXI------""I\r ---f--------i;---- ~~V 
I I 

RXEN if 90"A I 1 VOH 
1 0 I 

--------t----~--------I----- VIL 

1 1_ ~ tpLH tpHL~ 14-
tv~ _ I 1 

1 -+I I I+- tr1 -+\ 1 I+- tf1 

-------...... 1 U, ~bft-=- V 
RXO 1.3V\ 1.3V~n 90% 90%IOf~ OH 

100/0 10% VOL 

VOLTAGE WAVEFORMS 

Figure 10. Test Circuit and Voltage Waveforms 

NOTE: Input tr $; 5 ns; tf $; 5 ns 
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PARAMETER MEASUREMENT INFORMATION 

...---.--.-- RXEN 

20pF 

>------RXO 

RXI 

TEST CIRCUIT 

~~~OV 
"'1\"40mV }-40mV 

RXI 
I ' -t----- VIO 

I,. tw4 
I j,.-'_-_-_- ::: RXEN 

VOLTAGE WAVEFORMS 

Figure 11. Test Circuit and Voltage Waveforms 

...---.--.-- RXEN 

61<0 20pF 

>------RXO 

RXI 

TEST CIRCUIT 

RXI~-40mV '-0 ________ 

r+- tpLH-+i 
I+-- tPHL---.I I 

100//: 900/. 

I 
RXEN 90%~ 

I i i I 
-+I I+- tr2 ~ I+- tf2 

VOLTAGE WAVEFORMS 

Figure 12. Test Circuit and Voltage Waveforms 

NOTE: Input tr:S 5 ns; If:S 5 ns 
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VOL 
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PARAMETER MEASUREMENT INFORMATION 

~. f 4.5 V 
TXt r'-5O% ____ ~_I-~o ______ 3 V 

tPHL --14--+1 I+--*- tpLH I ;II VOH 
RXO \1.3 V 1.3V_ _ ___ VOL 

Figure 13 

TXEN II "~-.----5. O"'lo/~r --- 2 V 
___ ...J. 1'-· ---O.SV 

tPLH~ -+l ~ tPHL 

I ,.------.~.,-------VOH 

/1.3 V 1.3 V ""'---_____ ...J VOL 
RXEN 

Figure 14 
NOTE: Input tr S 5 ns: tf S 5 ns 
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SN75LBC086 
DIFFERENTIAL 1/0 DRIVER/RECEIVER PAIR 

WITH SQUELCH, JABBER AND COLLISION DETECTION 

• Meets or Exceeds the IEEE STD 802.31, 
Type 10BASE-T 

• Differential (Twisted-Pair) 110 
Driver/Receiver 

• High-Speed Receiver ... tpd = 50 ns Max 
• Receiver Squelch Circuit Integrity Improved 

With Noise Filter 
• Jabber Control Prevents Network Lockup 
• Collision Detection for Multiple-User 

Networks 

• Data Link Integrity Monitored With link 
Test Pulse 

• Externally Addressable Test Register 
Controls Signal Quality Error Testing 

• CMOS and Raised ECl Compatible 
• 24-Terminal, 30o-mll Dual-In-Line Package 

description 

CLKOUT 
TXDATAA 
TXDATAB 

TXEN 
GND (L) 

VCC(L) 
GND(L) 

RXDATAA 
RXDATAB 

RXEN 
LOOP 

LINK 

OW PACKAGE 
rrOPVIEW) 

Xl 
X2 

SEPTEMBER 1991 

SQEEN 

4 TX+ 
5 TX-

GND (P) 

VCC(P) 
FULLD 

9 RX+ 
RX-
CTL 
JABB 

The SN75LBC086 is a single-channel differential driver/receiver interface device for the medium attachment 
unit (MAU) used in 1 O-MHz twisted-pair Ethernet applications. The device uses a 5-V supply and is designed 
to interface with two pairs of telephone-grade twisted-pair cables coupled through isolation transformers. The 
functional components of the device include a differential receiver and driver, receiver squelch with noise filter, 
jabber controls, collision detection, data link monitor, and signal quality (irror (SQE) testing. The LinBiCMOSrM 
process technology is used in the device design to ensure analog precision, low power, and high-speed 
operation. 

The device contains an elaborate receiver-squelch circuitt that provides an improved level of noise rejection 
by qualifying the incoming signal stream with three different criteria. First, the signal is compared to a set 
threshold voltage level. Then, the pulse duration is compared to a set time window. Last, the signal must follow 
a set pattern of positive and negative pulses before the circuit finally opens the receiver channel to the incoming 
data packet. 

The jabber control is designed to prevent a defective controller from locking up the network by limiting the data 
packet transmission time to 20 to 30 ms. When a packet length exceeds 20 to 30 ms, the driver is turned off for 
about 600 ms. The driver-enable input must be made inactive by the controller during this period before the 
jabber control will release the driver. The JABB output is active (high) when a jabber condition exists. 

Collision detection is used to arbitrate access to the multiuser network. This detection is done logically by 
monitoring the receive line for a valid signal during a driver transmission. When a collision is detected, this device 
informs the controller with an active-high CTL output. After a valid packet transmission, the device also performs 
a signal quality error test causing the CTL output to go active (high). This test is disabled when the SQEEN input 
goes inactive (high). 

The device tests data-link integrity during the idle state by periodically driving the driver line with a unipolar pulse 
called a link-test pulse. The receiver looks for this link-test pulse on the receive line. A failed line link is indicated 
by a high-impedance state at the LINK output. This output drives an LED for monitoring if needed. 

An internal test register is externally controlled with inputs FULLD and LOOP to select the device testing mode. 
When in the test mode, serial test-mode control patterns are clocked into the test register through input SQEEN. 
These control patterns select various modes to test the internal circuits. 

t Embodies technology covered by one or more Digital Equipment Corporation Patents. 
LinBiCMOS is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Information 18 current 88 of publication date. 
Products confonn to apeclflcadona pat the term8 of Texaslnab'umentB 
_ciani warranty. Production proceoalng d ... not n ...... ~ly Include 
bI8tIng of all parametors. ~TEXAS 
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DIFFERENTIAL 110 DRIVER/RECEIVER PAIR 
WITH SQUELCH, JABBER CONTROL, AND COLLISION DETECTION 
SLLSI20A- JUNE 1991- REVISED SEPTEMBER 1991 

functional block diagram 

VCC(P) ....:1:::.8 __ --+~ 
VCC(L) ...;:8'--__ + 

FULLD 17 ...... --...J-;:;;;;;:;;';i:r1 ., Test Register 
andOevlce 

LOOP -,1..;..1 --I ~~r-It=M:od:e~C:on:.::tro:.::.J1 

TXEN-,4_--I >-------+--~ 

TXOATAB ..;;:3_---t 

TXDATAA ..;;:2:....----t 

Crystal r---+_-=24 X1 
Oscillator 23 X2 

, Drlverand 
P .... Emphasls 

Control 

1 CLKOUT 

R_iver H--I--I~~~J 
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Squelch L..-______ ...J 

Circuit 

Signal Quality 
-=---1 ~~----4-1 ErrorTest 

Circuit 
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9 RXDATAB 

8 RXDATAA 

+-_~5~,7 ONO (L) 
+-__ 1=9 GND (p) 



TERMINAL 

NAME LEVEL NO. 

CLKOUT CMOS 1 

CTL CMOS 14 

FULLD TTL 17 

GND (L) GROUND 5 
7 

GND(P) GROUND 19 

JABB CMOS 13 

LINK CMOS 12 

LOOP TTL 11 

RX+ 16 

RX- 15 

RXEN CMOS 10 

RXDATAA CMOS 8 
RXDATAB ECL 9 

SQEEN TTL 22 

TX+ 21 

TX- 20 

TXEN TTL 4 

TXDATAA CMOS 2 
TXDATAB ECL 3 

VCC(L) SUPPLY 6 

VCC(P) SUPPLY 18 

Xl CMOS 24 
X2 23 

1/0 

0 

0 

I 

0 

0 

I 

I 

I 

0 

0 
0 

I 

0 

0 

I 

I 
I 

I 
0 

SN75LBC086 
DIFFERENTIAL I/O DRIVER/RECEIVER PAIR 

WITH SQUELCH, JABBER CONTROL, AND COLLISION DETECTION 
SLLS120A- JUNE 1991 - REVISED SEPTEMBER 1991 

Terminal Functions 

DESCRIPTION 

Clock output. This la-MHz buffered clock drives other interlace devices. 

Control. In normal mode, CTL high indicates a collision. In test mode. status lines are muxed out. 

Full-duplex mode. When active (low), the device is placed in the full-duplex operating mode for simple 
point-te-point communication applications. In the full-duplex mode, the receiver and driver are both 
active with collision detection disabled. After LOOP and FULLD go active (low), in that order, a device 
reset is initiated and while both are active (low), test select data clocks into the test register using a 
100-ns clock at the Xl input. This terrriinal is held inactive (high) due to an internal pull up resistor. 

Logic grounds. These terminals provide a ground return for the CMOS core logic. 

Power ground. This provides a ground return for the input and output buffers, driver (transmitter), and 
receiver circuits. 

Jabber control. When a jabber cOAdition exists during normal mode operation, this Signal goes active 
(high) to reportjabber-control status to the controller. In the test mode, this provides a multiplexed signal 
for internal timer and counter functions. 

Link status. This 3-state output indicates the status of the receiver and interlace link. When driving an 
LED (with anode to resistor to VCC), a high-impedance level indicates a failed link and the LED is off. 
A momentary high level indicates the device is receiving valid data and the LED is blinking on and off. 
A continuous low level indicates the device is receiving valid link pulses but no data, and the LED is on. 

Loop-back mode. When the device is in the normal operating mode (not test mode) and LOOP is active 
(low), the driver (transmit) data is directed to the receive data path to put the device in the loop-back 
mode and the driver is turned off. After LOOP and FULLD go active (low), in that order, a device reset 
is initiated and while both are active (low), test select data clocks into the test register using a 100-ns 
clock at the Xl input. This terminal is held inactive (high) due to an internal pullup resistor. 

Differential receiver inputs 

Receiver squelch status. This provides squelch status information to the controller. When active (high), 
this signal indicates that the data path is valid or open from the receive channel through the device. An 
inactive (low) indicates that the receive channel is squelched or closed. This Signal is capable of driving 
an LED monnor. 

Received-data serial outputs. These outputs provide a choice of logic levels and serial data either from 
the differential receiver input (RX+ and RX-) or data fromthe controller (TXDATAA or TXDATAB) when 
in the loop-back mode. When the receiver is idle, these output levels are normally high. These terminals 
are held inactive (high) due to an internal pullup resistor. 

Signal-qualityerror-testenable.ln normal operating mode, this enables the SQE test function perlormed 
at the end of a data packet transmission. In the test mode, SQEEN is used (with Xl clock) as a serial 
data input port to load test pattems or selections into the test register. This terminal is held inactive (high) 
due to an intemal pullup resistor. 

Differential driver outputs 

Transmitter (driver) enable; When TXEN is active (high), serial data at the TXDATA inputs starts and 
stops the driver. When TXEN is inactive (low), the driver begins transmitting an idle signal independent 
of the TXDATA inputs. 

Transmit-data inputs. A choice of logic-level inputs provide Manchester-encoded serial data to the 
driver. Internal pullup resistors are included. 

VCC logic power supply. This provides power to the CMOS core logic. 

VCC power supply. This provides power to the input and output buffers, drivers, and receivers. 

Crystal input/output. Xl provides an input from an external 10-MHz crystal or another external clock 
source when the crystal is disconnected. X2 provides an oscillator output. 
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SN75LBC086 
DIFFERENTIAL 110 DRIVER/RECEIVER PAIR 
WITH SQUELCH, JABBER CONTROL, AND COLLISION DETECTION 
SLLS120A-JUNE 1991- REVISED SEPTEMBER 1991 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee (see Note 1) .............................................. -0.5 V to 7 V 
Input voltage range at any input, VI ................................................. -0.5 V to 5.5 V 
Output voltage range at any output, Vo ..............................................• -0.5 V to 7 V 
Continuous total power dissipation ............•........................ See Dissipation Rating Table 
Operating free-air temperature range, TA ......••...................................... O·C to 70·C 
Storage temperature range, T stg .................................................. -65·C to 150·C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds •.............................. 260·C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not. 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect· device reliability. 

NOTE 1: All voltages are with respect to device ground pins GND(L) and GND(P) shorted together. 

DISSIPATION RATING TABLE 

PACKAGE 
TAS2S·C 

POWER RATING 
DERATING FACTOR 
ABOVE TA = 25·C 

TA=70·C 
POWER RATING 

ow 1350mW .. 10.8.mWI"C 

recommended operating conditions 
MIN NOM MAX 

Supply voltage, V CC 4.75 5 5.25 

TXDATAA,X1 3.15 

TXDATAB 
TA=O·C 0.984VCC-0.922 .. 0.984VCC-0.763 

High-level output voltage, VIH (see Figure 1) TA-25·C O.984VCC-O.877 O.984VCC-O.727 

TA-70·C 0.984VCC-0.825 0.984VCC-0.645 

TXEN, lCiOP; 
2 FODJ), SOEEN .' 

TXDATAA,Xl .. . 0.8 

TXDATAB 
TA=O·C . 0.75VCC-0.59 p.75VCC-0.375 

Low-level output voltage;. VIH (see Figure 1) TA=25·C 0.75VCC-0.55 0.75VCC-0.35 

TA=70·C 0.75VCC-0.531 0.75VCC-0.324 

TXEN, LOOP, 
0.8 FULLD; SOEEN 

Differential input voltage, VID 0.586 2.8 

Common-mode Input voltage, VIC 1.8 3.2 

Operating free-alr temperature,TA 0 70 

~1ExAs 
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SN75LBC086 
DIFFERENTIAL I/O DRIVER/RECEIVER PAIR 

WITH SQUELCH, JABBER CONTROL, AND COLLISION DETECTION 
SLLSI20A- JUNE 1991 - REVISED SEPTEMBER 1991 

electrical characteristics over recommended operating free-air temperature and supply voltage 
range (unless otherwise noted) 

drivers 

PARAMETER TEST CONDITIONS MIN TYP MAX 

eLKOUT, RXDATAA, 
IOH=-12mA 3.7 RXEN, JABB, eTL 

VOH 
High-level output TA = ooe 0.984 Vee-0.922 0.984 Vee-0.763 
voltage 

RXDATAB See Figure 1 TA = 25°C 0.984 Vee-0.877 0.984 Vee-0.727 

TA = 70°C 0.984 Vee-0.825 0.984 Vee-0.645 

eLKOUT, RXDATAA, 
IOL= 16mA 0.5 RXEN, JABB, eTL 

LOW-level output TA = ooe 0.75 Vee-0.59 0.75 Vee-0.375 
VOL voltage RXDATAB See Figure 1 TA = 25°C 0.75 Vee-0.55 0.75 Vee-0.35 

TA = 70°C 0.75 Vee-0.531 0.75 Vee-0.324 

LINK IOL=12mA 0.5 

VOD Differential-output voltage (peak) See Figure 2 2.2 2.8 

VOD Differential-output voltage (step) See Figure 2 1.53 1.982 

Common-mode 
TX+, TX- 2 5 8 driver impedance 

receivers 

PARAMETER TEST CONDITIONSt MIN MAX 

TXDATAA, TXEN, LOOP, FULLD, SQEEN 20 

IIH High-level input current Xl 
VI =5.25 V 

100 

TXDATAB VIH = MAX 400 

TXDATAA, TXEN, LOOP, FULLD, SQEEN -20 

IlL Low-level input current Xl 
VI = 0 

-100 

TXDATAB VIL= MIN -400 
.. .. . . t For conditions shown as MIN or MAX, use the appropriate value speCified under recommended operating conditions . 

drivers and receivers 

ICC 

TEST CONDITIONS 
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V 

V 

V 

V 

V 

V 

V 

Q 

UNIT 

IlA 

IlA 
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SN75LBC086· 
DIFFERENTIAL''1/0DRIVERIRECEIVER PAIR 
WITH SQUELCH, JABJJERCONTROl, AND COLLISION DETECTION 
SLLS1~A-JUNE 1991- REVlS.ED SEPTEMBER 1991 . 

switching characteristics •. 

PARAMETER FROM TO TEST 
(INPUT) (OUTPUT) CONDITIONS 

tpdl Propagation delay time, RX+.RX- RXEN See Figure 4 

tpd2 Propagation delay time at startup RX+.RX-
RXDATAAor 

See Figure 4 RXDATAB high 

tsk(o) Output skew time RXENhigh RXDATAAor 
See Figure 4 RXDATABlow 

Ipd3 Propagation delay time after startup RX+.RX-
RXDATAAor 

See Figure 4 RXDATAB high 

tsk(p) Pulse skew time (1tpd3(LH) -1pd3(HL)I) RX+.RX-
RXDATAAor See Figure 4 
RXDATAAB 

t0d4 Propagation delay time RX+.RX- RXENlow See Figure 5 

tpd5 Propagation delay time TXDATAor 
TX+.TX- See Figure 6 TXDATAB 

Isk(p) Pulse skew time (tpd5(LH) - tpd5(HL» 
TXDATAAor 

TX+. TX- See Figure 6 TXDATAB 

tpd6 Propagation delay time in loop mode TXDATAAor RXDATAA. 
See Figure 7 TXDATAB RXDATAB 

1\pd7 . Propagation delay time In loop mode TXEN high RXEN high See Figure 7 

ltooa Propagation delay time in loop mode LOOP low RXENlow See Figure 7 

IIoctl0 Propagation delay time TXENlow RXENlow See FigureS 

tpdll Propagation delay time TXENlow TX+. TX- high See FigureS 

tDl Precompensation pulse duration TX+. TX- See Figure 6 

t02 Receiver link-beat minimum pulse duration See Figure 9 

lenl Enable time TXDATAAor 
TX+. TX- See Figure 6 TXDATAB 

1en2 Enable time TXEN TX+. TX- See Figure 6 

!disl 
. Disable time. caused by TXDATAA or 

TX+. TX- high TX+. TX-at See FigureS TXDATAB high or TXEN low 585-mV level 

too12 Propagation delay tima to looped RXEN TXEN high RXENhigh See Figure 6 

tpd13 Propagation delay tima for looped back data TXDATAAor RXDATAA 
See FigureS TXDATAB RXDATAB 

timing requirements 

MIN 

155 

45 

SO 

250 

TEST CONDITIONS 

Setup time. test mode. SQEEN before Xl i.lsul 

Setup time. test mode. LOOP low before FULLDJ.. tsu2 

Hold tlma. test mode. SQEEN after Xli. thl 

2-140 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 656303 • DALlAS. TEXAS 75266 

See Figure 10 

See Figure 10 

See Figure 10 

TYP MAX UNIT 

5 bit 
times 

75 ns 

±10 ns 

50 ns 

2 ns 

250 ns 

75 ns 

2 ns 

50 ns 

50 ns 

30 ns 

350 ns 

50 ns 

55 ns 

120 ns 

75 ns 

75 ns 

ns 

100 ns 

75 ns 

MIN MAX UNIT 

30 ns 

25 ns 

25 ns 



SN75LBC086 
DIFFERENTIAL I/O DRIVER/RECEIVER PAIR 

WITH SQUELCH, JABBER CONTROL, AND COLLISION DETECTION 
SLLS120A-JUNE 1991 - REVISED SEPTEMBER 1991 

PARAMETER MEASUREMENT INFORMATION 

Figure 1. ECl load Circuit Figure 2. Differential load Circuit 

Figure 3. CMOS load Circuit 

RX+,RX-
Dlff Inp~t 1 

tpd1 .1 1 

SOO/.,? 
1 

RXEN 1 

h- tpd2 I 

RXDATAA SO%~ : I 
~tpd2 I 

RXDATAB SO%~ )l 
tsk(o)-+l+-

Figure 4. Receiver Startup Waveforms 

RX+, RX-

Dlff Input \.'-_____ 0.J%{ 

RXEN 

11+4--- tpd4 ---+1.1 
---------------------------~'~I 

\SO% 

Figure 5. Receiver Shutdown Waveforms 
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tpd3 -J.----.! 
\ 1 1 \... 1 I 
tpd3 --j+----+j 

\ 1 \... 
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DIFFERENTIAL 1I0DRIVERJRECEIVER PAIR 
WITH SQUELCH, JABBER CONTROL, AND COLLISION DETECTION 
SLLSI20A- JUNE 1991- REVISED SEPTEMBER 1991 

PARAMETER MEASUREMENT INFORMATION 

. i+" tpd12 ~ 
1 I 
1 1~5-~--------------------------------------

RXEN -tl----.J· 
RXDATAA 1 
RXDATAC: .....;---"",\ 

Bit Type 

TXDATAA 
or 

TXDATAB 
(CMOS or ECl) 

Dlff TX+, TX- -+_-,j 
Output 1 
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1 9~ 
1 . r---+ ten2 

TXENJ~ 
Figure 6. Driver Startup Waveforms 

TXEN --------.;.-f 5~ 
TXDATAA--------+I--. ~ tpd& 

TXDA:IB I i ~ t I . ,'----------11 
RXDATAA (CMOS) 1 I~ tpd& I 

RXDATAB (ECl) i \~ f .... ~----,'_ ___ _ 
1i+4-".11- tpd7 

RXEN -----""'\ ~ 
~--~---Jt~ 

I+-- tpd8 -+j 
lOOP~'_~ ____________________ __ 

Figure 7. Propagation Delay Waveforms in Loop Mode 
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Bit Type I 

TXOATAA \ (CMOS) 
or 

TXOATAB (ECl) \ 

TX+, TX;" 

OlffOutput 

SN75LBC086 
DIFFERENTIAL 110 DRIVER/RECEIVER PAIR 

WITH SQUELCH, JABBER CONTROL, AND COLLISION DETECTION 
SLLS120A-JUNE 1991 - REVISED SEPTEMBER 1991 

PARAMETER MEASUREMENT INFORMATION 

"1" "0· I 

/ \ 50%1 
I 

/ \ 50%/ 

. --+I 14- tpdll 
r 

TXEN----------------------~\s~ 

I~--------------------
j4-- tpdl0 ---.I 

RXEN----------------------------------~ 
,'-s_O% _______ __ 

Figure 8. Driver Shutdown Waveforms 

I+-tP2~ 

_______ R-s85mV 

r- tp21 ________ ~I 1- -585mV 
Olff Output TX+, TX- Ii i\... 

Olff Input RX+, RX- o 

o 

1 1 

Figure 9. Link Beat Pulse Duration Waveform 
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DIFFERENTIAL 1/0. DRIVER/RECEIVER PAIR 
WITH SQUELCH, JABBER CONTROL, AND COLLISIONDETICTION 
SLLS12OA-JUNE 1991 - REVISED SEPTEMBER 1991 , 
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X1 

PARAMETER MEASUREMENT INFORMATION 

'III ~I tau1 
I I 

I 
I 

'I " I 
II 

~ ____________ -J)I~, I~ 
---.I ~ th1 I 

~~~~----------------------JJ1~i---------
--l I+- !su2 I 

~----~~"~------------------~J1~i-------­
I 

Figure 10. Setup and Hold Time Waveforms 
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SN75LBC088 
AUI CONCENTRATOR 

• Meets or Exceeds the Standards Set by ISO 
8802.3:1990 and ANSI/IEEE 802.3-1990 

• Control Logic Function for Local and 
Global Modes 

• Low Port-to-Port Data Propagation Delay 

1993 

• Receiver Squelch Circuit Integrity Improved 
With Noise Filter 

• Differential (TwIsted-Pair) 1/0 Driver and 
Receiver 

• Drives Twisted-Pair Transmission Lines Up 
to 50 Meters 

• 84-Pin, Plastic Leaded Chip Carrier (PLCC) 
Package 

• Collision Detection for Multiple-User 
Networks 

SRX2+ 12 

SRX2- 13 

DRVDD2 14 

SCL2+ 15 

SCL2- 16 

STX2+ 17 

STX2- 18 

DRVSS2 19 

RCVDD1 20 

RCVSS1 21 

SMARTSQE 22 

description 

GTX+ 23 

GTX- 24 

DRVDD3 25 

STX3+ 26 

STX3- 27 

SCL3+ 28 

SCL3- 29 

DRVSS3 30 

SRX3+ 31 

SRX3- 32 

FNPACKAGE 
(TOP VIEW) 

11 10 9 8 7 6 5 4 3 2 1 84 83 82 81 80 79 78 77 76 75 

SRX7-
SRX7+ 
DRVSS7 

71 SCL7-
SCL7+ 
STX7-
STX7+ 
DRVDD7 
LOCAL 
RCVSS2 
GCL­
GCL+ 
RCVDD2 

61 DRVSS6 
STX6-
STX6+ 
SCL6-
SCL6+ 
DRVDD6 
SRX6-
SRX6+ 

33 343536 37 38 39 40 41 424344 45 46474849 50 51 52 53 

The SN75LBC088 attachment unit interface (AUI) concentrator chip (ACC) incorporates eight data terminal 
equipment (OTE) or station ports and one medium attachment unit (MAU) or global port on the same chip for 
connection to a local area network (LAN). Each station port emulates the driver/receiver functionality, timing, 
and signal response of a transceiver or MAU designed to meet the IEEE 802.3-1990 standard. The functional 
components of the ACC are a differential driver, collision detection driver, and a differential line receiver/squelch. 
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SN75LBC088 
AUf CONCENTRATOR 

SLLS150A- DECEMBER 1992- REVISED MAY 1993 

description (continued) 

This device also has two operational modes, local and global, and a self-exerciser test mode. The SN75lBC088 
uses the LinBiCMOSTM process technology to ensure high-speed operation, analog precision, and low power 
consumption. 

Each of the eight station ports includes two differential drivers (STX1 thru STX8 [STXx] and SCl1 thru SCl8 
[SClx]) and one differential receiver [SRX1 thru SRX8 (SRXx)]. The SRXx (station receive) input pair is for 
receiving data sent from the station to the network. The STXx (station transmit) output pair is for transmitting 
network data to the station. The SClx (station collision) output pair transmits the collision condition to the station. 

The global port supports one differential driver (GTX) and two differential receivers (GRX and GCl). The GTX 
output pair drives data from a station port to the network. The GRX input pair receives network data from the 
externaltransceiver and channels itto all eight station ports. The GCl input pair receives network collision status 
to be forwarded to the individual station ports. 

Each station port differential output pair of the SN75lBC088 drives a 78-0, balanced, terminated, twisted-pair 
transmission line up to 50 meters. In the off or idle state, the drivers maintain minimal differential output voltage 
on the twisted-pair lines and remain within the required output common-mode range. When the driver is 
internally enabled, the driver goes through what is called a soft start or half-step driver start up due to the first 
transition out of idle swings only half the normal differential amplitude. The differential outputs then rise to full 
amplitude output levels within 35 ns. The output amplitude is maintained for the remainder of the packet. After 
the last transmitted packet positive edge, the driver's enable circuit maintains the differential potential above 
the output common-mode voltage for at least 210 ns, decay down to a minimum differential voltage, and then 
return to an idle state. Each driver powers up in the idle state to ensure no activity is placed on the twisted-pair 
cable that could be interpreted as network traffic. 

The line receiver squelch function interfaces to a differential twisted-pair line terminated external to the device. 
The receiver squelch circuit allows differential receive signals to pass through while the input amplitude and 
pulse duration are greater than the minimum squelch threshold. This ensures a good signal-to-noise ratio while 
the data path is active and prevents system noise from causing false data transitions during line shut-down and 
line-idle conditions. 

The SN75LBC088 functional control logiC operates in two externally switched modes, local and global. 
Depending on the selected mode, the internal control logic selects the proper internal data path routing and 
collision handling. The internal data path is altered prior to enabling external line drivers to prevent data 
transmissions occurring during data path multiplexing. 

Local mode is the simplest of the two modes of operation. While all SRXx input receivers from the stations are 
inactive, the device is in an idle state. The idle state disables all the STXx and SCLx output drivers to the stations. 
While in local mode, all control signals to and from the global port are logically disabled by the control logic. When 
transmit activity is detected on any of the eight SRXx input receivers, the channel's internal squelch goes high. 
While this condition exists, the single SRXx receiver is routed to all STXx drivers. When the transmission is 
complete, the channel's internal squelch returns low. This starts an end-of-packet hold on all the STXx output 
drivers. The driver switches to the idle state after the hold time has elapsed. During the specified squelch (SQE) 
test interval, the SN75LBC088 internally generates a SQE test burst. When Smart SQE is enabled (SMARTSQE 
pulled low), the SQE test burst is sent to the SCLX output of the station that transmitted last. If Smart SQE is 
not enabled, it sends the burst to all the SClx outputs. The device recognizes a collision when one station is 
active and any other station(s) becomes active. The device then places a 1 O-MHz collision signal on all the SCLx 
output drivers. All STXx data is considered undefined during a collision. The STXx drivers are shut down while 
the SCLx drivers are active and are not reactivated until all SRXx receiver activity is finished. The device returns 
to the idle state after all transmit traffic has ceased. 

LinBiCMOS is a trademark of Texas Instruments Incorporated. 
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description (continued) 

SN75LBC088 
AUI CONCENTRATOR 

SLLS150A- DECEMBER 1992 - REVISED MAY 1993 

In global mode, the local station .users are logically connected to the LAN backbone media. Global mode has 
two types of signal flow patterns: station to other stations and the lAN, and the LAN to all stations. When a station 
starts to transmit, its squelch deactivates and is considered active. The control logic then selects the active 
channel'S data for transmission to the LAN. Unlike the local mode, the other stations do not get the data directly 
from the active port. Data first reaches the transceiver, gets looped back, and then is sent to the eight STXx 
drivers. This action emulates the operation between a station and a transceiver in a normal point-to-point link. 

In global mode, local and global collisions are handled differently. For a local collision, the device cannot force 
a collision on the LAN backbone directly. To create a collision on the LAN, the device transmits a 5-MHz Signal 
onto the GTX drivers to force activity on the LAN segment. Any LAN activity collides with this forced 5-MHz Signal 
and is seen as a collision by the collision receiver. This action keeps the network synchronized. After the global 
port's data loops back from the LAN, the collision signal is sent to all the local nodes via the SCLx output drivers. 

A global collision (collision on the network) is handled normally since station transmit data is routed to the GTX 
driver. In this instance, data sources are directly in collision. Once a collision is detected on the network, the 
transceiver asserts a collision signal that is detected on the GCl input receiver. The GCl receiver collision Signal 
is then routed to all the SClx output drivers tied to the stations. 

In global mode, the transceiver generates SQE. When a station finishes a transmission, the transceiver 
generates the SQE. This is detected on the GCl input. When Smart SQE is enabled (SMARTSQE pulled low), 
the SQE is sentto the station that originated the transmission. Because of this activity, the ACC has to remember 
which station transmitted the last signal and only allow collision back to that station during the SQE window. 
Once the SQE passes, the ACC then allows a collision signal back to all stations to indicate a network collision. 
When Smart SQE is disabled, the SQE signal is routed to all station collision lines (SCLx). 

The SN75lBC088 supports a self-exerciser test mode. The self-exerciser mode tests all the drivers and 
receivers on the Chip. This mode is invoked by pulling both GLOBAL and TEST low. While in the self-exerciser 
mode, a 6.4-j.lS packet is generated of consistent preamble on the GTX driver port with a 6.4-j.lS idle time. The 
GTX driver, with the help of loop back connectors, routes the preamble to both the GRX and the GCl receivers. 
The GRX data is then sent internally to all the STXx drivers. External connectors on the STXx drivers individually 
loop this data back to the local SRXx receiver. When the squelch for a receiver is turned off and the global GCl 
receiver is unsquelched, the collision driver for that receiver starts sending a collision signal. Each port drives 
a collision signal based on its own SRXx receiver squelch being held high and the presence of a global collision 
Signal, therefore exercising all the drivers and receivers on the Chip. 
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functional block diagram 

SRXx+ 
SRXx- 8 

STXX+ 8 

STXx- 8 

SCLx+, 

SCLx-

?-148 

8, 

8 Driver 
Control. 

Y-+++---i Mode Select 
Clock 

Generator 

Test/Reset 
Block 
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GTX+ 

GTX-

GRX+ 
GRX-

GCL+ 
GCL-



TERMINAL 

NAME NO. 

ClK- 3 

CLK+ 2 

DRVDDx 4, 14, 25, 35, 
46,56,67,77 

DRVSSx 9, 19, 30, 40, 
51,61,72,82 

GCL- 64 

GCl+ 63 

GLOBAL 1 

GRX- 42 

GRX+ 41 

GTX- 24 

GTX+ 23 

lOCAL 66 

RCVOO1 20 

RCVDD2 62 

RCVSS1 21 

RCVSS2 65 

SCLx- 8,16,29,37 
50,58,71,79 

SCLx+ 7,15,28,36, 
49,57,70,78 

SRX- 11,13,32,34, 
53,55,74,76 

SRX+ 10,12,31,33, 
52,54,73,75 

STX- 6,18,27,39, 
48,60,69,81 

STX+ 5,17,26,38, 
47,59,68,80 

SMARTSQE 22 

TEST 45 

VOD(L) 43,84 

VSS(L) 44,83 

110 

0 

I 

I 

I 

110 

I 

I 

0 

0 

I 

0 

0 

I 

I 

0 

0 

I 

I 

SN75LBC088 
AUI CONCENTRATOR 

SLLSI50A- DECEMBER 1992- REVISED MAY 1993 

Terminal Functions 

DESCRIPTION 

Clock output. Output for an external series-resonant 10-MHz crystal required for internal timing. 

Clock input. Inputfor an external series-resonant 1 O-MHz crystal required for internal timing. The CLK+ 
accepts an external TTL level clock also. 

VDD power supply. These terminals provide power to the drivers. 

VSS power ground. These terminals provide a ground return for the driver circuits. 

Global collision. Oifferential inputs that receive the network collision status for forwarding to the 
individual station ports. 

Global. This is a bidirectional terminal. When functioning as an output, the chip is in a test mode and 
monitors internal nodes that are multiplexed to it. When functioning as an input, the terminal is pulled 
low (LOCAL held high) and the station ports are connected to the LAN. This terminal is held inactive 
(high) with an internal pullup resistor. 

Global receive. Differential inputs that receive network data from an external transceiver and route it 
to all eight station ports. 

Global transmit. Differential outputs that transmit data from one of eight station ports to the network. 

local. When in local mode, this terminal is pulled low (GLOBAL held high) and the station ports are 
disconnected from the LAN. This terminal is held inactive (high) with an internal pullup resistor. 

VDO pOwer supply. These terminals provide power to the receivers. 

VSS power ground. These terminals provide a ground return for receivers. 

Station port collision. Differential outputs thatlransmitthe collision condition to the station. When during 
any station transmit activity one or more additional stations become active, the device recognizes this 
as a collision. The device then places a 1 O-MHz collision signal on all of the SCLx output drivers. 

Station port receive. Differential input for receiving data from the station to the network. 

Station port transmit. Differential output for transmitting network data to the the station. 

This input enables the smart SQE circuitry. In normal operating mode, this enables the SMARTSQE 
test function performed at the end of a data packet transmission. In the test mode, SMARTSQE works 
with TEST to place the chip into a special mode. This terminal is held inactive (high) with an internal 
pull up resistor. 

Test. To invoke the self-exerciser test mode, this terminal and GLOBAL are enabled. 

VDD logic power supply. These terminals provide power to the CMOS logic. 

VSS logic ground. These terminals provide power to a ground return for the CMOS logic. 

~TEXAS 
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SLLSl50A- DECEMBER 1992 - REVISED MAY 1993 

MODE CONFIGURATION 

GLOBAL LOCAL SMARTSQE TEST CHIP CONFIGURATION 

H L H H Local mode, no SaE 

H L L H Local mode with SaE 

L H H H Global mode, no SaE 

L H L H Global mode with SaE 

L H H L Self exerciser 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t . 

Supply voltage, Voo ........................................................•............... 7 V 
Input voltage, VI .....................................................•.....•.............. 16 V 
Output voltage at any output, Va ....•..........•....•..•..........•..................... ,.... 16 V 
Supply current, Icc ..................................................................... 500 rnA 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperaturerange, Tstg ..................................................... O°C to 125°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other condHions beyond those indicated under "recommended operating condHions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

PACKAGE 

FN 

DISSIPATION RATING TABLE 

TAS25·C 
POWER RATING 

3.0W 

OPERATING FACTOR 
ABOVE TA = 25·C 

O.024W,.C 

TA=70·C 
POWER RATING 

1.92W 

recommended operating conditions 

Supply voltage, VDD 

Common-mode input vol1age, VIC 

High-level input vol1age, VIH 

Low-level Input vol1age, VIL 

Differential input voit8ge, VID 

Operating free-air temperature, T A 

2-150 

DRVDDx, RCVDD1, RCVDD2, VDOll) 

GLOBAL, LOCAL, SMARTSaE, TEST 

GLOBAL, LOCAL, SMARTSaE, TEST 

GRX±, GCL±, SRXx± 

~TEXAS " 
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MIN 

4.75 

1 

2.4 

±318 

0 

NOM MAX UNIT 

5 5.25 V 

4.2 V 

V 

0.8 V 

±1315 mV 

70 ·C 



SN75LBC088 
AUI CONCENTRATOR 

SLLSl50A- DECEMBER 1992 - REVISED MAY 1993 

electrical characteristics over recommended operating free-air temperature and supply voltage 
range (unless otherwise noted) 

drivers 
PARAMETER 

VCM Common-mode voltage 

VOD Differential-output voltage 

Idle differential voltage 

Idle differential load current 

receivers 
PARAMETER 

Differential-input threshold to disable squelch , 

Differential-input threshold to not disable squelch 

VID Differential-input voltage 

VIC Common-mode voltage 

IIC Common-mode current 

Hysteresis (threshold) 

t t IS the duration time that the Input signal swings from its common-mode state. 

drivers and receivers 
PARAMETER 

ICC Supply current I DRVDDx, RCVDD1, RCVDD2, VDD(L) 

TEST CONDITIONS 

See Figure 1 

See Figure 2 

See Figure 2 

TEST CONDITIONS MIN 

t>30 nst 

t<20 nst 

±380 

1 

TEST CONDITIONS 

Steady state 

Active 

~lEXAS 
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MIN MAX UNIT 

1.0 4.2 V 

±600 ±1315 mV 

±40 mV 

4 rnA 

TYP MAX UNIT 

VID> mV -275 

VID< mV -255 

±1315 mV 

4.2 V 

±1 . rnA 

±40 mV 

MIN MAX UNIT 

150 
rnA 

450 

2-151 
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switching characteristics 

PARAMETER FROM TO TEST 
MIN TYP MAX UNIT (INPUT) (OUTPUT) CONDITIONS 

Propagation delay time, internal first SRXX Internal 1 st 
tpdl See Figure 6 30 65 ns 

stage squelch (see Note 1) GRX stage squelch 

tpd2 
Propagation delay time, internal 

SRXxor GRXx 
Internal channel 

See Figure 6 130 150 squelch valid (see Note 2) squelch ns 

tpd3 Propagation delay time, driver startup 
SRXx GTX,STXx 

See Figure 6 150 270 ns 
GRX STXx 

SRXx GTX,STXx 
tpd4 Propagation delay time, steady state See Figure 6 35 ns 

GRX STXx 

SRXx GTX,STXx 
tpd5 Propagation delay time, steady state See Figure 6 35 ns 

GRX STXx 

Skew time, signal edge (see Note 3) 
SRXx GTX,STXx 

tsk See Figure 6 2 ns 
GRX STXx 

tpd6 
Propagation delay time, last received 

SRXxorGRX 
Internal channel 

See Figure 7 144 200 edge to internal squelch squelch ns 

SRXx GTX,STXx 
tpd7 Propagation delay time, steady state 

GRX 
See Figure 7 35 ns 

STXx 

tpdS 
Propagation delay time, last positive 

GTX,STXx GTX,STXx See Figure 7 210 a;!0 ns edge out to 70% point 

tpd9 
Propagation delay time, driver idle from 

GTX,STXx GTX,STXx See Figure 7 0.21 S lIS last positive edge out (see Note 4) 

tpdl0 
Propagation delay time, collision 

SRXx 
Collision signal 

See FigureS 320 ns detected to SCLx drivers active active 

tpdll 
Propagation delay time, collision 

SRXx 
STXxdrivers 

See FigureS 350 700 detected to STXx drivers Inactive Inactive ns 

Propagation delay time, last SRXx 
Last receiver Collision drivers 

tpd12 going inactive to collision signal going 
inactive inactive See FigureS 290 ns 

inactive 

tpd13 
Propagation delay time, SCLx drivers Collision STXxdrivers 

See FigureS 200 active overlap to STXx drivers active drivers active active ns 

NOTES: 1. The measurement IS referenced to the differential Input crossing the -275-mV threshold. 
2. The first transmitted bit cell after the squelch deactivates is allowed to have bit cell timing errors. Bit cells beyond this must not 

be distorted. 

2-152 

3. Skew = tpd4 - tcd5 x tpd4 must be within ±2 ns of \ld5 when measured at the 0% amplitude point. 
4. Driver-idle condition exists when the output differential amplitude is less than 40 mV maximum. 
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PARAMETER MEASUREMENT INFORMATION 

390 

390 YCM 

Figure 1. Driver Common-Mode Voltage Test Circuit 

I 25PF 
To Driver 

I 25pF 

75 IJ,H or 30 IJ,H 

X1 I 
'-----, r------' 

I( ~EC 
,------1 ~L--_..., 

I 

Figure 2. Differential Driver Load Circuit 

0.30 

0.30 

0.06251J,H 

261J,H 
or 

671J,H 

0.06251J,H 

7.5pF 

X1 

7.5pF 

0.06251J,H 0.3 0 

Ideel Transformer 

0.06251J,H 0.3 0 

Figure 3. AUI Transformer Model 
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390 i 
YOD 

390 t 
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PARAMETER MEASUREMENT INFORMATION 

+ 
16V 

2-154 

Fault 
Condition 

1 
2 
3 
4 
5 
6 
7 
8 

+ 
16 V 

Figure 4. Driver Fault Test Circuit 

2 

3 0 
4 

Fault 
2 Condition 

1 
3 0 2 

4 3 
4 
5 
6 
7 
8 

Figure 5. Receiver Fault Test Circuit 
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Switch Settings 
LeadA LeadB 

1 1 
4 3 
3 4 
4 4 
2 3 
3 2 
2 2 
3 3 

Switch Settings 
Lead A LeadB 

1 1 
4 3 
3 4 
4 4 
2 3 
3 2 
2 2 
3 3 



SRXxorGRX 

Internal 
First Stage 

Squelch 

Internal 
Channel 
Squelch 

STXxor GTX 

SN75LBC088 
AUI CONCENTRATOR 

SLLS150A-DECEMBER 1992- REVISED MAY 1993 

PARAMETER MEASUREMENT INFORMATION 

l' -275 mV / \0% 0%1 ).0% 

i+tpd1 ~ 1 1 

! J'~90~o/c~.----------------------------!----------!--------

~I .. ----- tpd2 -------+!.�I tpd4 -.j 14- 1 
1 , 1 

______ T: ________________________ -J;k~~-o.-~--------~I------+i---------
I I i+-*- tpd5 

-----+!------------------------~~~?_% ____ _J)t~oo/c-.----~'lO% 
1'II1 .. f-------- tpd3 ------..'1 

Figure 6. Differential Start-Up Sequence 

SRXxorGRX ~O% O%{ 
1414----- tpd6 -------+!.I 1 

1 

Internal 1 

Squelch ~ "I t 
Input Line I - .. pd7 

(active low) ____ "'" I 

\0% STXxor GTX 

1 1 

~i4f----I.I!-: - tpd7 10~1\;.1 ---------------

1 ,t,.------------ol.-l70%AmPlitude I 
0% '\ r OV 

. ~~----- tpd8 ---~~ i 1 

II -100-mV Maximum 1 
Undershoot 1 

~ tpd9 ~ 
Figure 7. Differential Shut-Down Sequence 
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PARAMETER MEASUREMENT INFORMATION 

Multiple 

Transmitters ---" 
Detected 90% 

(true high) I 
I 
I 

\~---------------
LastSRXx 

Squelch Active 
(true high) 

SCLx Drivers 
Active 

(true high) 

STXx Drivers 
Active 

(true high) 

: 10~~ ________________ ___ 

~ ~ tpd10 I 

I I~~------------------------rl-------~ 
1100/0 /

90
% ! 10~~ __ _ 

I j4- tpd13 -.j I.-- tpd12 ---+i 
I 90%, I 10%~~ ____________________________________________ ___ 

j.-- tpd11-4 

Figure 8. Local Mode Differential STXx Driver Shut-Down Sequence During Collision 
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The three flows In this figure 
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of the three independent flows. 

Ul 

~ 
~ 
o 
m o m 
;:: 
!D m 
:D 

'" rs 
I 
:D 
m 
< 
1ii m o 
;:: 
~ 
i8 
Co> 

» 
S 

8 
Z 
00 
mZ 
ZC1I 
-Ir­
::DUJ 
~O og 
::Doo 



~ 
()1 
0> 

§ 
o_~ !!Z So 
~(I) 

i~~ ~3: 
~tI1 

~~ 
6; 

j 

I 

Enable Active SCLxl 
Driver for 600 ns 
MIn, 1000 ns Max 

I 

Reset 

End of Bracket 

N 

y Collision 
~ 

Figure 10. ACC Local Mode Control Flow 

n »(1) 
c:z - ..... 

~ nUl 
I or-
o ztD 

I~ nn 
m mg ;;:: 
III zOG m .... :0 

<0 :::D 
(0 

~ '" I 
:0 0 m :::D < 

Broadcast U Collision 

"< 
(0 
co 

'" 

Drivers 



• High Speed 
• Standard Supply Voltage 
• Dual Channels 
• High Common-Mode Rejection Ratio 

• High Input Impedance 
• High Input Sensitivity 
• Differential Common-Mode Input Voltage 

Rangeof±3 V 

• Strobe Inputs for Receiver Selection 
• Gate Inputs for Logic Versatility 

• TTL Drive capability 
• High dc Noise Margin 
• '107A and '1078 Have Totem-Pole Outputs 

• '108A and '1088 Have Open-Collector 
Outputs 

• 8 Versions H~ve Diode-Protected Input for 
Power-Off Condition 

description 

These circuits are TTL-compatible, high-speed 
line receivers. Each is a monolithic dual circuit 
featuring two independent channels. They are 
designed for general use as well as such specific 
applications as data comparators and balanced, 
unbalanced, and party-line transmission systems. 
These devices are unilaterally interchangeable 
with and are replacements for the SN551 07, 
SN551 08, SN751 07, and SN751 08, but offer 
diode-clamped strobe inputs to simplify circuit 
design. 

SN55107A, SN55107B, SN55108A,SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 

DUAL LINE RECEIVERS 
SLLS069B - JANUARY 1977 - MAY 1995 

SN55107A,SN55107B,SN55108A, 
SN55108B... J OR W PACKAGE 
SN75107A,SN75107B,SN75108A, 

SN75108B ... D, J, OR N PACKAGE 

1A 
1B 
NC 
1Y 
1G 

S 
GND 

(TOP VIEW} 

14 Vcc+ 

Vcc-
2A 
2B 
NC 

9 2Y 
8 2G 

SN55107A,SN55107B,SN55108A, 
SN55108B ... FK PACKAGE 

(TOP VIEW} 
+ I 
QQ 

~~~~$' 

NC 3 2 1 2019 
2A 4 18 

NC 5 17 NC 
1Y 6 16 2B 
NC 7 15 NC 
1G 8 14 NC 

9 10 11 1213 

cnOQC!)>-
ZZC\lC\! 
C!:l 

NC - No internal connection 

THE SN75108B IS NOT 
RECOMMENDED FOR NEW DESIGN 

The essential difference between the A and 8 versions can be seen in the schematics. Input-protection diodes 
are in series with the collectors of the differential-input transistors of the 8 versions. These diodes are useful 
in certain party-line systems that may have multiple Vcc+ power supplies and may be operated with some of 
the V cc+ supplies turned off. In such a system, if a supply is turned off and allowed to go to ground, the equivalent 
input circuit connected to that supply would be as follows: 

Input --I~.r-I ... t!J ..... ...--,1 Input 

AVersion B Version 

This would be a problem in specific systems that might possibly have the transmission lines biased to some 
potential greater than 1.4 V. 

The SN551 07 A, SN551 078, SN55108A, and SN551 088 are characterized for operation over the full military 
temperature range of -55°C to 125°C. The SN75107A, SN751 078, SN75108A, and SN751088 are 
characterized for operation from O°C to 70°C. 
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SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 
SLLS0698 - JANUARY 1977- MAY 1995 

logic symbolst 

6 
S ~N 

SN551 07 
SN75107 

,J 
6 

S ~N 

SN55108 
SN75108 

1A 

1B 

1G 

2A 
2B 

2G 

1 

2 

5 

] ~ ~ & 
4 

" 
1Y 

1A 

1B 

1G 

2A 

2B 

2G 

1 

2 

5 
J'-, 

] ~ ~ & 

12 12 

11 r-.. 9 11 
2Y 

8 8 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

logic diagram (positive logic) 

6 
S ------, 

1A 

1B 

1G -----' 

2G -----, 

2A 

2B 

FUNCTION TABLE 

1Y 

2Y 

" 

DIFFERENTIAL INPUTS STROBES OUTPUT 

2-1.60 

A-B G S 
VID~25 mV X X 

X L 

-25 mV < VID <25 mV L X 

H H 

X L 

VID5-25mV L X 

H H 

H = high level, L = low level, X = irrelevant 

~TEXAS 
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H 

H 

H 

Indeterminate 

H 

H 

L 
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,J 
~ 

4 
1Y 

9 
2Y 



schematic (each receiver) 

A 1,12 

Inputs 

B 2,11 

3kn 

SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A,SN75108B 

DUAL LINE RECEIVERS 
SLLS069B - JANUARY 1977 - MAY 1995 

Output V 

7 
GND 

'--____ -+ ____ ..... ____ t--5"',~8 Strobe G 

VCC_~1~3~r-----~--------------------~~r-----------~ ______ --+-....:6'-- Strobe S 

~------------------------------~v~------------------------------~ 
To Other Receiver 

Pin numbers shown are for D, J, N, and W packages. 
t R = 1 kn for '107A and '1078, 750 Q for'10SA and '10S8. 
NOTES: 1. Resistor values shown are nominal. 

2. Components shown with dashed lines in the output circuitry are applicable to the '107 A and '1078 only. Diodes in series with the 
collectors of the differential input transistors are short circuited on '107 A and '1 OSA. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage, Vcc+ (see Note 3) ............................................................ 7 V 
Supply voltage, Vcc- ..................................................................... -7 V 
Differential input voltage, VIO (see Note 4) ................................................... ±6 V 
Common-mode input voltage, VIC (see Note 5) ............................................... ±5 V 
Strobe input voltage ....................................................................... 5.5 V 
Continuous total dissipation ........................................... See Dissipation Rating Table 
Operating free-air temperature range, TA: SN55' ................................... -55°C to 125°C 

SN75' ....................................... O°C to 70°C 
Storage temperature range, Tst9 .................................................. -65°C to 150°C 
Case temperature for 60 seconds, Tc: FK package ........................................... 260°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package ..................... 300°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D, N, or W package ............. 260°C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum·rated conditions for extended periods may affect device reliability. 

NOTES: 3. All voltage values, except differential voltages, are with respect to network ground terminal. 
4. Differential voltage values are at the noninverting (A) terminal with respect to the inverting (8) terminal. 
5. Common-mode input voltage is the average of the voltages at the A and 8 inputs. 
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SN55107A, SN55107B, SN55108A, SN5510SB 
SN75107A, SN75107B, SN7510SA,SN75108B 
DUAL LINE RECEIVERS 
SLLS069B - JANUARY 1977 ~ MAY 1995 

DISSIPATION RATING TABLE 

PACKAGE TAS25·C DERATING FACTOR TA=70·C 
POWER RATING ABOVE TA = 25·C POWER RATING 

0 950mW 7.6mWI"C 608mW 

FK 1375mW 11.0mWI"C 880mW 

J (SN5510_A,B) 1375mW 11.0mWI"C 880mW 

J (SN7510_A,B) 1025mW 8.2mWI"C 656mW 

N 1150mW 9.2mW/·C 736mW 

W 1000mW 8.0mWI"C 640mW 

recommended operating conditions (see Note 6) 

SN55107A,SN55107B 
SN5510SA,SN55108B 

MIN NOM MAX 

Supply voltage, VCC+ 4.5 .5 5.5 

Supply voltage, VCC- -4.5 -5 -5.5 

High-level input voltage between differential inputs, VIOH (see Note 7) 0.025 5 

Low-level input voltage between differential Inputs, VIOL (see Note 7) -5t -0.025 

Cornmon-mode input voltage, VIC (see Notes 7 and 8) -3t 3 

Input voltage, any differential input to GNO (see Note 8) -5t 3 

High-level input voltage at strobe Inputs, VIH(S) 2 5.5 

Low-level input voltage at strobe inputs, VILIS) 0 0.8 

Low-level output current, IOL -16 

Operating free-alr temperature, T A -55 125 

TA= 126·C 
POWER RATING 

275mW 

275mW 

200mW 

SN75107A, SN75107B 
SN7510SA, SN75108B 

MIN NOM MAX 

4.75 5 5.25 

-4.75 -5 -5.25 

0.025 5 

-5t -0.025 

-3t 3 

-5t 3 

2 5.5 

0 0.8 

-16 

0 70 

UNIT 

V 

V 

V 

V 

V 

V 

V 

V 

rnA 

·C 
. .. .. t The algebraic convention, In whICh the less positive (more negative) hmit IS designated as minimUm, Is used In thiS data sheet for Input voltage 

levels only. 
NOTES: 6. When using only one channel of the line receiver, the strobe G of the unused chllnnel should be grounded and at least one of the 

differential inputs of the unused receiver should be terminated at some voltage between -3 V and 3 V. 

2-162 

7. The recommended combinations of input voltages fall within. the shaded area in Figure 1. 
8. The common-mode voltage may be as low as -4 V provided that the mere positive of the two Inputs Is not mere negative than 

-3V. 
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SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 

DUAL LINE RECEIVERS 

RECOMMENDED COMBINATIONS 
OF INPUT VOLTAGES 

21---+--

> 
I 

CD 
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~ -1 

.s 
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Figure 1, Recommended Combinations of Input Voltages 
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electrical characteristics over recommended free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONSt 
'107A, '1078 '108A, '1088 

MIN TYP* MAX MIN TYP* 

VCC±=MIN, VIL(S) = 0.8 V, 
VOH High-level output voltage VIDH=25mV, 10H = -400 /lA, 2.4 

VIC = -3 V to 3 V 

VCC±=MIN, VIH(S) =2 V, 
VOL Low-level output voltage VIDL = -25 mV, 10L = 16 rnA, 0.4 

VIC = -3 V to 3 V 

High-level A VID = 5 V 30 75 30 
IIH input current B VCC±=MAX 

VID =-5V 30 75 30 

Low-level A VID = -5 V -10 
IlL input current B VCC±=MAX 

VID = 5 V -10 

High-level input current VCC±=MAX, VIH(G) = 2.4 V 40 
IIH into 1G or2G VCC±=MAX, VIH(G) = MAX VCC+ 1 

IlL 
Low-level input current 

VCC±=MAX, VIL(G) = 0.4 V -1.6 
into 1Gor2G 

High-level input VCC±=MAX, VIH(S) = 2.4 V 80 
IIH current into S VCC±=MAX, VIH(S) = MAX VCC+ 2 

IlL 
Low-level input 

VCC±= MAX, VIL(S)= 0.4 V -3.2 
current into S 

10H 
High-level 

VCC±= MIN, VOH = MAX VCC+ output current 

lOS 
Short-{)ircuit 

VCC±-MAX -18 -70 
output current§ 

ICCH+ 
Supply current from 

VCC±=MAX, TA = 25°C 18 30 18 
VCC+, outputs high 

ICCH-
Supply current from 

VCC±=MAX, TA=25°C -8.4 -15 -8.4 
VCC-, outputs high 
.. .. . . t For conditions shown as MIN or MAX, use the appropnate value specified under recommended operallng condilions . 

=1= All typical values are at VCC+ = 5 V, VCC- = -5 V, TA = 25°C. 
§ Not more than one output should be shorted at a time. 

switching characteristics, Vcc± = ±5 V, TA = 25°C, RL = 390 n (see Figure 2) 

tPLH(D) 

tPHL(D) 

tPLH(S) 

tpHL(S) 

2-164 

PARAMETER 
TEST '107A, '1078 

CONDITIONS MIN 

Propagation delay time, low- to high-level output, CL= 50 pF 

from differential inputs A and B CL = 15 pF 

Propagation delay time, high- to low-level output, CL= 50 pF 

from differential inputs A and B CL= 15pF 

Propagation delay time, low- to high-level output, CL=50pF 

from strobe input G or S CL=15pF 

Propagation delay time, high- to low-level output, CL=50pF 
from strobe input G or S CL= 15pF 
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TYP 

17 

17 

10 

8 

'10SA,1088 

MAX MIN TYP 

25 

19 

25 

19 

15 

13 

15 

13 

MAX 

0.4 

75 

75 

-10 

-10 

40 

1 

-1.6 

80 

2 

-3.2 

250 

30 

-15 

MAX 

25 

25 

20 

20 

UNIT 

V 

V 

/lA 

/lA 

/lA 
rnA 

rnA 

/lA 
rnA 

rnA 

/lA 

rnA 

rnA 

rnA 

UNIT 

ns 

ns 

ns 

ns 



Differential 
Input 

Pulae 
Generator 

(eee Note A) 

SN55107A,SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 

DUAL LINE RECEIVERS 
SLLS069B-JANUARY 1977 - MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

VCC-

1"'----1---------, 1O-__ --!::lA~~ 

Strobe 
Input 

(eeeNote B) 
Pulse 

Generator 
(aeeNoteA) 

TEST CIRCUIT 

Output 
'107A, '107B 

Output 
'l08A, '108B 

(aee Note C) 
ClI 15pF 

--.-i \.. /"---~\' --200mV 
Input A 100 mV 1\100 mV 

I ~· ______ ~Itr,------~ OV 
I . I 

i tPl ----1 " I.. tp2 -----I 
Strobe Input I i j) \L 1.5 V 1.5 V v--- 3 V 

GorS I I j\ Ii 
tPlH(D) ~ I+- ~ ~tPHl(D) tPlH(S) ----.I 14-- ----.I 14-- tPHl(S) 

I I II 
I \L I \f--VOH 

___ ..,!1.5V ,1.5V I', !1.5V 1.5V"",,-- VOL OutputY 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generators have the following characteristics: Zo = 50 0, tr - 10 ± 5 ns, tf = 10 ± 5 ns, tpdl = 500 ns, PRR s 1 MHz, 
tpd2 - 1 JIS, PRR S 500 kHz. 

B. Strobe input pulse is applied to Strobe 1 G when inputs 1 A-I B are being tested, to Strobe S when inputs 1 A-I B or 2A-2B are being 
tested, and to Strobe 2G when inpujs 2A-2B are being tested. 

C. Cl includes probe and jig capacitance. 
D. All diodes are 1 N916. 

Figure 2. Test Circuit and Voltage Waveforms 
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TYPICAL CHARACTERISTICSt· 
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DIFFERENTIAL INPUT VOLTAGE 
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I I 
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4 

ti ":lI ·10~. '1crsB 

i ~nIJvertln~ Inverting 
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I,ui I \.. 
3 
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VCC±=±5V 
RL=4000 
TA=25·C 

I I 
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Figure 3 

SUPPPLY CURRENT (OUTPUTS HIGH) 
VB 

FREE·AIR TEMPERATURE 

I J 
VCC±=±5V 
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-~ 
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TA - Free-Air Temperature _·C 

FigureS 
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HIGH·LEVEL INPUT CURRENT (1A OR 2A) 
VB 

FREE·AIR TEMPERATURE 

I J. 
Voo±=±5V 

.... 
j'..... r-.... ~ --- ---

-75 -~ -25 0 25 50 75 100 125 

40 

35 

30 

25 

20 

,15 

10 

5 

o 

TA - Free-Air Temperature _·C 

I--

Flgure,4 

PROPAGATION DELAY TIME 
(DIFFERENTIAL INPUTS) 

VB 
FREE·AIR TEMPERATURE 

VCC±=±5V 

RL=3900 

I-- C, = 50 pF 

I 
~PLH(D) ...... 
~ - -~ 

tPHL(D) 

V 

-75 -~ -25 0 25 ~ 75 100 125 
TA - Free-Air Temperature _·C 

Figure 6 

tValues below O·C and above 70·C apply to SN55' only. 
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SN55107A,SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 

DUAL LINE RECEIVERS 
SLLS069B-JANUARY 1977 - MAY 1995 

TYPICAL CHARACTERISTICSt 

PROPAGATION DELAY TIME (LOW-TO-HIGH LEVEL) 
(DIFFERENTIAL INPUTS) 

vs 
FREE-AIR TEMPERATURE 

120 I I 
VCC±=±5V 
CL = 15pF 

100 
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V ...-
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TA - Free-Air Temperature _·C 

Figure 7 

'108A, '108B 
PROPAGATION DELAY TIME (STROBE INPUTS) 

vs 
FREE-AIR TEMPERATURE 
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Figure 9 
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Figure 8 

'108A, '108B 
PROPAGATION DELAY TIME (STROBE INPUTS) 

vs 
FREE-AIR TEMPERATURE 

40 1 I 
VCC±=±5V 

35 - RL = 390 (2 
CL=15pF 

30 

25 

20 

15 

V 
tPLH(S) ./ 

V - - ,-
10-

...- ...-
... -a. tPHL(S) ... 

5 

o 
-75 -50 -25 0 25 50 75 100 125 

TA - Free-Air Temperature - ·C 

Figure 10 
t Values below D·C and above 7D·C apply to SN55' only. 
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APPLICATION INFORMATION 

basic balanced-line transmission system 

The '107A, '1078, '108A, and '1088 dual line circuits are designed specifically for use inhigh-speed data 
transmission systems that utilize balanced terminated transmission lines such as twisted-pair lines. The system 
operates in the balanced mode, so noise induced on one line is also induced on the other. The noise appears 
common mode at the receiver input terminals where it is rejected. The ground connection between the line driver 
and receiver is not part of the signal circuit so that system performance is not affected by circulating ground 
currents. 

The unique driver-output circuit allows terminated transmission lines to be driven at normal line impedances. 
High-speed system operation is ensured since line reflections are virtually eliminated when terminated lines are 
used. Crosstalk is minimized by low signal amplitudes and low line impedances. 

The typical data delay in a system is approximately 30 + 1.3 L ns, where L is the distance in feet separating the 
driver and receiver. This delay includes one gate delay in both the driver and receiver. 

Data is impressed on the balanced-line system by unbalancing the line voltages with the driver output current. 
The driven line is selected by appropriate driver-input logic levels. The voltage difference is approximately: 

VDIFF'" 1/2IO(on) • RT 

High series line resistance will cause degradation of the signal. The receivers, however, will detect signals as 
low as 25 mV (or less). For normal line resistances, data may be recovered from lines of several thousand feet 
in length. 

Line-termination resistors (RT) are required only at the extreme ends of the line. For short lines, termination 
resistors at the receiver only may prove adequate. The signal amplitude will then be approximately: 

VDIFF'" IO(on) • RT 
RT 

RT 

A 
Data Input B 

CD-r~ Inhibit ~ 

Driver 
SN55109A, SN55110A, 
SN75109A, SN75110A, 
SN75112 

data-bus or party-line system 

Transmission Line Having 
Characteristic Impedance Zo 

RT=ZoI2 

Strobes 

Receiver 
'107A, '107B, '108A, 
'108B 

Figure 11. Typical Differential Data Line 

RT 

RT 

D---Y 

The strobe feature of the receivers and the inhibit feature of the drivers allow these dual line circuits to be used 
in data-bus or party-line systems. In these applications, several drivers and receivers may share a common 
transmission line. An enabled driver transmits data to all enabled receivers on the line while other drivers and 
receivers are disabled. Data is thus time multiplexed on the transmission line. The device specifications allow 
widely varying thermal and electrical environments at the various driver and receiver locations. The data-bus 
system offers maximum performance at minimum cost. 
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APPLICATION INFORMATION 

Drivers 
SN55109A, SN55110A, 
SN75109A, SN75110A, 
SN75112 

Receiver 1 Receiver 2 Receiver 4 

Data 
Input 

RT 

RT 

Driver 1 

y y 

Strobes Strobes 

Location 2 

Driver 3 Driver 4 
A A 

B B 

C C 

D D 

Figure 12. Typical Differential Party Line 

y 

Strobes RT 

RT 

-=-
Receivers 
'107A, '107B, 
'108A, '108B 

unbalanced or single-line systems 

These dual-line circuits may also be used in unbalanced or single-line systems. Although these systems do not 
offer the same performance as balanced systems for long lines, they are adequate for very short lines where 
environmental noise is not severe. 

The receiver threshold level is established by applying a dc reference voltage to one receiver input terminal. 
The signal from the transmission line is applied to the remaining input. The reference voltage should be 
optimized so that signal swing is symmetrical about it for maximum noise margin. The reference voltage should 
be in the range of -3 V to 3 V. It can be provided by a voltage supply or by 11 voltage divider from an available 
supply voltage. 

A single-ended output from a driver may be used in single-line systems. Coaxial or shielded line is preferred 
for minimum noise and crosstalk problems. For large signal swings, the high output current (typically 27 mAl 
of the SN75112 is recommended. Drivers may be paralleled for higher current. When using only one channel 
of the line drivers, the other channel should be inhibited and/or have its outputs grounded. 

SN55109A, SN55110A, 
SN75109A, SN75110A, 
SN75112 

Input 

Inhibit 

A 

B 

C 

D 

Output Input 

Vref 

Strobes 

Figure 13. Single-Ended Operation 
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APPLICATION INFORMATION 

'108A, '1088 dot-AND output connections 

The '108A, '1088 line receivers feature an 
open-collector-output circuit that can be con­
nected in the dot-AND logic configuration with 
other similar open-collector outputs. This allows a 
level of logic to be implemented without additional 
logic delay. 

increasing common-mode input voltage range 
of receiver 

'108A, '1088 

SN5401/SN7401 or 
Equivalent 

Output 

Dot-AND 
Connection 

The common-mode voltage range (CMVR) is Figure 14. Dot-AND Connection 
defined as the range of voltage applied 
simultaneously to both input terminals that if exceeded does not allow normal operation of the receiver. 

The recommended operating CMVR is ±3 V, making it useful in all but the noisiest environments. In extremely 
noisy environments, common-mode voltage can easily reach ± 1 0 Vto ± 15 V if some precautions are not taken 
to reduce ground and power supply noise, as well as crosstalk problems. When the receiver must operate in 
such conditions, input attenuators should be used to decrease the system common-mode noise to a tolerable 
level at the receiver inputs. Differential noise is also reduced by the same ratio. These attenuators have been 
intentionally omitted from the receiver input terminals so the designer may select resistors that will be compatible 
with his particular application or environment. Furthermore, the use of attenuators adversely affects the input 
sensitivity, the propagation delay time, the power dissipation, and in some cases (depending on the selected 
resistor values) the input impedance, therefore, reducing the versatility of the receiver. 

The ability of the receiver to operate with approximately ±15 V common-mode voltage at the inputs has been 
checked using the circuit shown in Figure 15. The resistors R1 and R2 provide a voltage divider network. 
Dividers with three different values presenting a 5-to-1 attenuation were used so as to operate the differential 
inputs at approximately ±3 V common-mode voltage. Careful matching of the two attenuators is needed so as 
to balance the overdrive at the input stage. The resistors used are shown in Table 1. 

Table 2 shows some of the typical switching results obtained under such conditions. 

2-170 

Table 1 
Attenuator 1: R1 = 2 kO, 

Attenuator 2: R1 = 6 kO, 

R2""0.5 kg 

R2=1.5kO 

Table 2. Typical Propagation Delays for Receiver 
With Attenuator Test Circuit Shown in Figure 14 

DEVICE PARAMETERS 
INPUT TYPICAL 

ATTENUATOR 
Attenuator 3: R1 = 12 kO, R2 = 3 kO 

(ns) 

'1 07A,'107B 

'1 08A,'108B 
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tPLH 

tpHL 

tpLH 

tpHL 

1 20 
2 32 
3 42 
1 22 
2 31 
3 33 
1 36 
2 47 
3 57 
1 29 
2 38 
3 41 
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APPLICATION INFORMATION 

5V 
Receiver 

16V } /r_14V 

14V---...J/ 

-16V---...J, 

One Attenuator 
on Each Input 

R1 
R2 

r--------., 
I 

I ___ .J 

15 V or -15 V -'\II1'v-~"--' 5V 

R1 
R2 

Figure 15. Common-Mode Circuit for Testing Input Attenuators With Results Shown In Table 2 

Two methods of terminating a transmission line to reduce reflections are: 

Method 2 

~",l~~~ 
R1 

R1 

R3 = R1 + R2 = ZO/2 

Figure 16. Termination Techniques 

R1 

R1 + R2> Zo 
R3=ZO/2 

The first method uses the resistors as the attenuation network and line termination. The second method uses two 
additional resistors for the line terminations. 
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APPLICATION INFORMATION 

For party-line operation, method 2 should be used as follows: 

Attenuation Network 

" 

Figure 17. Party-Line Termination Technique 

To minimize the loading, the values of R1 and R2 should be fairly large. Examples of possible values are shown 
in Table 1. 

furnace control using the SN75108A 

The furnace control circuit in Figure 18 is an example ofthe possible use ofthe SN551 07 ASeries in areas other 
than what would normally be considered electronic systems. Basically, a description of the operation of this 
control follows. When the room temperature is below the desired level, the resistance of the room temperature 
sensor is high and channel 1 noninverting input is below (less positive than) the reference level set on the input 
differential amplifier. This situation causes a low output, operating the heat on relay and turning on the heat. The 
channel 2 noninverting input is below the reference level when the bonnet temperature of the furnace reaches 
the desired level. This causes a low output thus operating the blower relay. Normally the furnace is shut down 
when the room temperature reaches the desired level and the channel 1 output goes high, turning the heat off. 
The blower remains on as long as the bonnet temperature is high, even after the heat on relay is off. There is 
also a safety switch in the bonnet that shuts the furnace down if the temperature there exceeds desired 
limitations. The types of temperature-sensing devices and bias-resistor values used are determined by the 
particular operating conditions encountered. 

Bonnet 
Temp. 

Sensor 
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Room 
Temp. 

Sensor 

Blower on Control 

5V 

2B I 
I Channel 2 I L _____________ .J 

Figure 18. Furnace Control Using SN75108A 
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repeaters for long lines 
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APPLICATION INFORMATION 

In some cases, the driven line may be so long that the noise level on the line reaches the common-mode limits 
or the attenuation becomes too large and results in poor reception. In such a case, a simple application of a 
receiver and a driver as repeaters [shown in Figure 19(a)] restores the signal level and allows an adequate signal 
level at the receiving end. If multichannel operation is desired, then proper gating for each channel must be sent 
through the repeater station using another repeater set as in Figure 19(b). 

Dataln---1 Driver 

Data In 

Clock In 

Repeaters 
I~ ________ ~A~ ________ ~\ 

t=f1 Receiver 1 ~ Driver tp Receiver 1-- Data Out 

p p 
(a) SINGLE·CHANNEL LINE 

Receiver Driver 

p 

Receiver I----.t Driver 

p 

(b) MULTICHANNEL LINE WIDTH WITH STROBE 

Figure 19. Recelver·Driver Repeaters 

receiver as dual differential comparator 

There are many applications for differential comparators,such as voltage comparison, threshold detection, 
controlled Schmitt triggering, and pulse-width control. 

As a differential comparator, a '1 07 A or '1 OBA may be connected to compare the noninverting input terminal with 
the inverting input as shown in Figure 20. Thus the output will be high or low resulting from the A input being 
greater or less than the reference. The strobe inputs allow additional control over the circuit so that either output 
or both may be inhibited. 

Strobe 1 

Reference 1 D-f--- Output 1 

Strobe 1, 2 

Reference 2 
P---!!-- Output 2 

.>Q-t--L..-J 

Strobe 2 

Figure 20. SN55107A Series Receiver as a Dual Differential Comparator 
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APPLICATION INFORMATION' 

window detector 

The window detector circuit in Figure 21 has a large number of applications in test equipment and in determining 
upper limits, lower limits, or both at the same time - such as detecting whether a voltage or signal has exceeded 
its limits or window. Illumination of the upper-limit (lower-limit) indicator shows that the input voltage is above 
(below) the selected upper (lower) limit. A mode selector is provided for selecting the desired test. For window 
detecting, the upper and lower limits test position is used. 
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1 Ita 

Set 
Upper 
Limit -= 

5V 

soon 

soon Input From ----+ .... -+-1 ...... 
Test Point ~+--i 

Set 
Lower 
Limit 

Mode 
Selector 

2 

4.7 kn 

4.7 kn 

4.7 Ita 

MODE SELECTOR LEGEND 

POSITION 
1 
2 
3 
4 

CONDITION 
Off 
Test for Upper Limit 

. Test for Lower Limit 
Test for Upper and Lower Limits 

Figure 21. Window Detector Using SN75108A 
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APPLICATION INFORMATION 

temperature controller with zero-voltage switching 

The circuit in Figure 22 switches an electric-resistive heater on or off by providing negative-going pulses to the 
gate of a triac during the time interval when the line voltage is passing through zero. The pulse generator is the 
2N5447 and four diodes. This portion of the circuit provides negative-going pulses during the short time 
(approximately 100 IJS) when the line voltage is near zero. These pulses are fed to the inverting input of one 
channel of the '1 DBA. If the room temperature is below the desired level, the resistance of the thermistor is high 
and the noninverting input of channel 2 is above the reference level determined by the thermostat setting. This 
provides a high-level output from channel 2. This output is ANDed with the positive-going pulses from the output 
of channel 1, which are reinverted in the 2N5449. 

120Vto 
220V,60Hz 

Figure 22. Zero-Voltage Switching Temperature Controller 
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SN55109A, SN55110A 
SN75109A, SN75110A, SN75112 

DUAL LINE DRIVERS 
106B- DECEMBER 1975-REVISED MAY 1995 

• Improved Stability Over Supply Voltage and 
Temperature Ranges 

SN55109A, SN55110A .•. J OR W PACKAGE 
SN75109A, SN75110A, SN75112 .•. 0 OR N PACKAGE 

• Constant-Current Outputs 

• High Speed 
• Standard Supply Voltages 
• High Output Impedance 
• High Common-Mode Output Voltage Range 

-3Vt010V 

• TTL-Input Compatibility 
• Inhibitor Available for Driver Selection 

• Glitch-Free During Power Up/Power Down 
• SN75112 and External Circuit Meets or 

Exceeds the Requirements of CCITT 
Recommendation V.35 

description 

The SN55109A, SN55110A, SN75109A, 
SN75110A, and SN75112 dual line drivers have 
improved output current regulation with supply 
voltage and temperature variations. In addition, 
the higher current of the SN75112 (27 mAl allows 
data to be transmitted over longer lines. These 
drivers offer optimum performance when used 
with the SN55107A, SN55108A, SN75107A, and 
SN75108A line receivers. 

18 
1C 

(TOP VIEW) 

Vcc+ 
1Y 
1Z 

SN55109A, SN55110A •.. FK PACKAGE 

(TOP VIEW) 

+ o 
~~~~~ 

1C 3 2 1 2019 1Z 4 18 

NC 5 17 NC 
2C 6 16 Vcc-
NC 7 15 NC 
2A 8 14 0 

9 10111213 

COOO>-N 
C\JZZC\JC\J 

<!) 

Ne - No internal connection 

These drivers feature independent channels with THE SN75109A IS NOT 
common voltage supply and ground terminals. RECOMMENDED FOR NEW DESIGNS 
The significant difference between the three 
drivers is in the output current specification. The driver circuits feature a constant output current that is switched 
to either of two output terminals by the appropriate logic levels at the input terminals. The output current can 
be switched off (inhibited) by low logiC levels on the enable inputs. The output current is nominally 6 mA for the 
'109A, 12 mA for the '11 OA, and 27 mA for the SN75112. 

The enable/inhibit feature is provided so the circuits can be used in party-line or data-bus applications. A strobe 
or inhibitor (enable D), common to both drivers, is included for increased driver-logic versatility. The output 
current in the inhibited mode, 10(oft), is specified so that minimum line loading is induced when the driver is used 
in a party-line system with other dnvers. The output impedance of the driver in the inhibited mode is very high. 
The output impedance of a transistor is biased to cutoff. 

AVAILABLE OPTIONS 

PACKAGED DEVICES CERAMIC 

TA SMALL OUTLINE CHIP CARRIER CERAMIC DIP PLASTIC DIP FLATPACK 

(D) (FK) (J) (N) (W) 

SN75109AD SN75109AN 
o·e to 70·e SN75110AD SN75110AN 

SN75112D SN75112N 

-55·e to 125·e 
SN55109AFK SN55109AJ SN55109AJ SN55109AW 
SN55110AFK SN55110AJ SN55110AJ SN55110AW 

The D package is available taped and reeled. Add the suffix R to the device type, (e.g., SN75110ADR). 
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SN55109A, SN55110A 
SN75109A, SN75110A, SN75112 
DUAL LINE DRIVERS 
SLLS106B- DECEMBER 1975- REVISED MAY 1995 

description (continued) 

The driver outputs have a common-mode voltage range of -3 V to 10 V, allowing common-mode voltage on 
the line without affecting driver performance. .. 

All inputs are diode clamped and are designed to satisfy TIL-system requirements. The inputs are tested at 
2 V for high-logic-level input conditions and 0.8 V for low-logic-level input conditions. These tests ensure 
400-mV noise margin when interfaced with TIL Series 54174. 

The SN551 09A and SN5511 OA are characterized for operation over the full military temperature range of - 55°e 
to 125°e. The SN75109A, SN7511 OA, and SN75112 are characterized for operation from O°C to 70De. 

2-178 

LOGIC 
INPUTS 

A B 

X X 
X X 
L X 
X L 
H H 

FUNCTION TABLE 
(each driver) 

ENABLE 
INPUTS 

C 0 
L X 
X L 

H H 
H H 
H H 

OUTPUTSt 

y z 
Off Off 
Off Off 
On Off 
On Off 
Off On 

H = high level, L = low level, X = Irrelevant 
t When using only one channel of the line drivers, the other 

channel should be inhibited and/or have its. outputs 
grounded. 
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schematic (each driver) 
vcc+ .:.;:14:.....--+-______ .-----, 

Driver 

A 1,5 

+ 

2.2110 
NOM 

\i.' VCC_bus 

2.2110 
NOM 

SN55109A,SN55110A 
SN75109A, SN75110A, SN75112 

DUAL LINE DRIVERS 
SLLSI 06B - DECEMBER 1975 - REVISED MAY 1995 

~------------~v~-------------J 

~ _______________ J 

To Other Driver 

Pin numbers shown are for D, J, N, and W packages. 
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SN55109A, SN55110A 
SN75109A, SN75110A, SN75112 
DUAL LINE DRIVERS 
SLLS1 06B - DECEMBER 1975 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

SN55109A SN75109A 
SN75112 UNIT 

SN55110A SN75110A 

Supply voltage, VCC+ (see Note 1) 7 7 7 V 

Supply voltage, VCC- -7 -7 -7 V 

Input voltage, VI 5.5 5.5 5.5 V 

Output voltage range, Vo -5to12 -5to 12 -5to12 V 

Continuous total power dissipation (see Note 2) See Dissipation Rating Table 

Operating free-air temperature range, TA -55 to 125 Oto 70 Ot070 ·C 

Storage temperature range, Tstg -65 to 150 -65 to 150 -65 to 150 ·C 

Case temperature for 60 seconds: FK package 260 ·C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds I J or W package 300 ·C 

Lead temperature 1 ,6 mm (1/16 inch) from case for 10 seconds I D or N package 260 260 ·C 

t Stresses beyond those listed under "absolute mruumum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. Voltage values are with respect to network ground terminal. 
2. In the FK, J, or W package, SN551 09A and SN5511 OA chips are either silver glass or alloy mounted, and SN751 09A, SN7511 OA, 

and SN75112 chips are glass mounted. 

DISSIPATION RATING TABLE 

PACKAGE 
TAS25·C DERATING FACTOR 

POWER RATING ABOVE T A = 25·C 

D 950mW 7.6 mW/·C 

FK 1375mW 11.0 mW/·C 

J 1375mW 11.0mW/·C 

N 1150mW 9.2mW/oC 

W 1000mW 8.0mW/·C 

recommended operating conditions (see Note 3) 

Supply voltage, VCC+ 

Supply voltage, VCC-

Positive common-mode output voltage 

Negative common-mode output voltage 

High-level input voltage, VIH 

Low-level output current, VIL 

Operating free-air temperature, T A 

TA = 70·C 
POWER RATING 

TA = 125·C 
POWER RATING 

608mW 

880mW 

880mW 

736mW 

640mW 

SN55109A 
SN55110A 

MIN NOM MAX 

4.5 5 5.5 

-4.5 -5 -5.5 

0 10 

0 -3 

2 

0.8 

-55 125 

275mW 

275mW 

200mW 

SN75109A 
SN75110A 
SN75112 

MIN NOM 

4.75 5 

-4.75 -5 

0 

0 

2 

0 

MAX 

5.25 

-5:25 

10 

-3 

0.8 

70 
. . 

NOTE 3: When uSing only one channel of the line drivers, the other channel should be Inhibited and/or have ItS outputs grounded . 
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UNIT 

V 

V 

V 

V 

V 

V 

·C 



~ 

!~4r 
m~d 
~t::~ ~~ 

i~ 
fI> 

I 

~ 
~ 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN55109A SN55110A 
SN75112 

PARAMETER TEST CONDITIONSt SN75109A SN75110A 

MIN TYP+ MAX MIN TYP:j: MAX MIN TYp:j: 

VIK Input clamp voltage VCC±=MIN, IL =-12 rnA -0.9 -1.5 -0.9 -1.5 -0.9 

VCC± = MAX, Va = 10 V 6 7 12 15 27 

VCC = MIN to MAX, 
10(on) On-state output current VO=-1 Vt01 V, 24 28 

TA=25°C 

VCC+=MIN, VO=-3V 3.5 6 6.5 12 18 27 

10(011) Off-state output current VCC±=MIN, VO= 10V 100 100 

Input current at maximum A, B, or C inputs 1 1 
II VCC± = MAX, VI = 5.5 V 

input voltage D input 2 2 

. A, B, or C inputs 40 40 
IIH High-level input current 

D input 
VCC± = MAX, VI = 2.4 V 

80 80 

A, B, or C inputs -3 -3 
IlL Low-level input current VCC± = MAX, VI = 0.4 V 

D input -6 -6 

ICC + (on) Supply current from V CC + with driver enabled VCC± = MAX, 18 
A and B inputs at 0.4 V, 

30 23 35 25 

ICC-(on) Supply current from V CC- with driver enabled C and D inputs .at 2 V -18 -30 -34 -50 -65 

ICC +(011) Supply current from VCC- with driver inhibited VCC±=MAX, 18 21 30 

ICC-loft) Supply current from V CC ± with driver inhibited A, B, C, and D inputs at 0.4 V -10 -17 -32 

t For conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions. 
:j:AII typical values are at VCC+ = 5 V, VCC- =-5 V, TA = 25°C. 

UNIT 

MAX 

-1.5 V 

36 

32 rnA 

100 I!A 
1 

rnA 
2 

40 

80 
IJA 

-3 
rnA 

-6 

40 
rnA 

-100 

rnA 

CJ) 

!;; ~ 
Ci1 ..... 

, 0 

~ ~ 
friC- en 
;;::c: en Z 
!ll»ZUI 
;ar--..I ~ 
Ulr-~O 

i 

,_ ..... co 
;oZo» 
!gm»­
CiiC- en 
~:Denz ;;::_ZUI »< -..I UI <m Ul ..... 
~:D"'" ..... 
~'ft ..... 0 
"'V' I\:» » 



SN55109A, SN55110A 
SN75109A, SN75110A, SN75112 
DUAL LINE DRIVERS 
SLLS106B - DECEMBER 1975 - REVISED MAY 1995 

switching characteristics, VCC± = ±5 V, TA = 25°C 

PARAMETERt 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 
A orB YorZ 

tpHL 

tpLH 
CorD YorZ 

tpHL 

t tpLH = Propagation delay time, low-to-hlgh-Ievel output 
tpHL = Propagation delay time, high-to-Iow-Ievel output 

TEST CONDITIONS 

CL = 40 pF, RL = 50 0, See Figure 1 

PARAMETER MEASUREMENT INFORMATION 

Input A or B ---e-----., 

500 

Pulse 
Generator 

See Note A 

Pulse 
Generator 

Input C or D ---,-----4 

VCC-

I 
I 
I 
I 
I 

L!. __ ~2!'1!"2!~e!.. __ J 
SeeNoteC -::-

TEST CIRCUIT 

MIN TYP MAX UNIT 

9 15 ns 

9 15 ns 

16 25 ns 

13 25 ns 

RL=500. 

---".c--.- Output Y 

T CL=40pF 
_ (see Note B) 

L---._-._ Output Z 

T CL=40pF 
(see Note B) 

J. 50% \1 50% / \ ------------ 03
V
V 

Input A or B I '------I')'\-, ___ --J 

I+- tw1 -+I ,.~___ tw2 ___ .... ~ 
Enable C or D --..JI:.----.I.I----"""'.'/I,i----""'\ I ,..----- 3 V 

1 1 1 ~O% .(50~ ____ OV 

I ~ I 
. I ~I I+- tPHL I 1-

tPLH ~ I+- 1 I 14- tpLH -+I --+I ~ tpHL 

Output Y __ -+1..1150% 1 '\.'"5_00_YO ___ "'(II(,i-______ ...Jt,..~-oo/c-.-----.\n ~;. ---- :: 
1 1 

t PHL -14-+1 1 
OutputZ ___ .... 1 I+- tpLH ---.I~,,-_________________ off 

\ 
I r 

50% 5~~ ______________________ on 

VOLTAGE WAVEFORMS 
NOTES: A. The pulse generators have the following characteristics: Zo = 50 0, tr = tf = 10 ± 5 ns, !w1 = 500 ns, PRR $ 1 MHz, Iw2 = 1 lIS, 

PRR $ 500 kHz. 
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B. CL includes probe and jig capacitance. 
C. For simplicity, only one channel and the enable connections are shown. 

Figure 1. Test Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



c( 
E 
I 

~ 
::I 

0 ... 
::I 
.& 
::I 
0 
S .. 
U; 
c 
0 
I 
C ,g, 
.9 

7 

6 

5 

4 

3 

2 

1 

o 
-3 

TYPICAL CHARACTERISTICS 

SN55109A,SN55110A 
SN75109A, SN75110A, SN75112 

DUAL LINE DRIVERS 
SLLS106B- DECEMBER 1975- REVISED MAY 1995 

SN55109A,SN75109A 

ON-STATE OUTPUT CURRENT 

SN55110A,SN75110A 

ON-STATE OUTPUT CURRENT 
vs 

. 
vs 

NEGATIVE SUPPLY VOLTAGE NEGATIVE SUPPLY VOLTAGE 

I 14 I 
VCC+=4.5V 
VO=-3V 

( TA = 25°C 

I 
II 
II 

c( 
E 12 
I .. c 
~ 10 ::I 
0 
'5 
~ 8 
0 

i§ 6 
~ 
0 

VCC+=4.5V 
_ VO=-3V 

TA = 25°C r 
/ 
/ 

V 
I 4 

J 
J 

C ,g, 
.9 2 

I 
/ 

-4 -5 -6 -7 
o 
-3 -4 -5 -6 -7 

VCC- - Negative Supply Voltage - V VCC- - Negative Supply Voltage - V 

Figure 2 

c( 
E 
I 

C 
~ 
::I 
0 
'5 
~ 
0 

I 
0 
I 

C ,g, 
.9 

35 

30 

25 

20 

15 

10 

5 

o 

SN75112 

ON-STATE OUTPUT CURRENT 
vs 

NEGATIVE SUPPLY VOLTAGE 

I 

VCC+ =4.5V 
VO=-3V ----h TA = 25°C 

~ 

/ 

I 
I 

/ 
-3 -4 -5 -6 -7 

VCC _ - Negative Supply Voltage - V 

Figure 4 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Figure 3 



SN55109A, SN55110A 
SN75109A, SN75110A, SN75112 
DUAL LINE DRIVERS ... 
SLLS106B - DECEMBER 1975..; R£VISED MAY 1995 

special pulse-control circuit 

APPLICATION INFORMATION 

Figure 5 shows a circuit that may; be used as a pulse generator output or in many other testing applications. 

INPUT OUTPUTS 
A Y Z 

High bff On 
Low On Off 

5V 

r"-----------~-., 

I VCC+ 
I y I 

Input ----t----".....--~J__-__I 

2.5 V -4t-----+--='"'-~ 

\ 
\ 

4 

5 

6 

I 
I 
I 
I 
I 

\ 3~-+ ______ ~ ____ -+~ __ ~ 
\ 4 

2 \ ~~~==~==~ 
I 1/2'109A I 
I '110A, VCCj I GND or SNt5112 I 
L-"J..--------:---.J 

I ':" 
To Other Logic and -5 V .' 

'---- Output 

Strobe InpUle 

Input Pulse rI, 
..J Lov 

Switch 
Position 1 2 3 4 5 6 

~~-Il JL lSlSlS IT Oy 

Figure 5. Pulse-Control Circuit 
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APPLICATION INFORMATION 

SN55109A, SN55110A 
SN75109A, SN75110A, SN75112 

DUAL LINE DRIVERS 
SLLS106B- DECEMBER 1975 - REVISED MAY 1995 

using the SN75112 as a CCITT recommended V.35 line driver 

The SN75112 dual line driver, the SN75107A dual line receiver, and some external resistors can be used to 
implement the data interchange circuit of CCITI recommendation V.35 (1976) modem specification. The circuit 
of one channel is shown in Figure 1 and meets the requirement of the interface as specified by Appendix 11 of 
CCITI V.35 and summarized in Table 1 (V.35 has been replaced by ITU V.11). 

5V 

1/2 SN75112 r-----' 

Table 1. CCITI V.35 Electrical Requirements 

MIN MAX 

GENERATOR 
Source impedance, Zsource 50 150 

Resistance to ground, R 135 165 

Differential output voltage, VOD 440 660 

10% to 90% rise time, tr 40 

or 0.Q1 x ui t 
Common-mode output voltage, VOC -0.6 0.6 

LOAD (RECEIVER) 
Input impedance, ZI 90 110 

Resistance to ground, R 135 165 
. . .. t UI = unit Interval or minimum signal element pulse Width 

R6 
50Q 

R8 
125Q 

UNIT 

Q 

Q 

mV 

ns 

V 

Q 

Q 

5V 

Strobe 
6 ---, 

1 
141Y I 

I 
I 

1 Z 

R5 
75Q 21 15 Data Out '---__ + 1G 

Enable _3--r>-_.1 I 
1C L _____ .J R4 

390Q 

5V 

All resistors are 5%,114 W. 

R7 
50Q 1BI I Enable 

H..--....----l L _______ .J 

1/2 SN75107A 

Figure 6. CCITT Recommended V.35 Interface USing the SN75112 and SN75107A 
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SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 

SLLS070B - SEPTEMBER 1973 - REVISED MAY 1995 

• Choice of Open-Collector, Open-Emitter, or 
3-State Outputs 

• High-Impedance Output State for 
Party-Line Applications 

• Single-Ended or Differential AND/NAND 
Outputs 

• Single 5-V Supply 
• Dual Channel Operation 
• Compatible With TTL 
• Short-Circuit Protection 
• High-Current Outputs 
• Common and Individual Output Controls 
• Clamp Diodes at Inputs and Outputs 
• Easily Adaptable to SN55114 and SN75114 

Applications 
• Designed for Use With SN55115 and 

SN75115 

description 

The SN55113 and SN75113 dual differential line 
drivers with 3-state outputs are designed to 
provide all the features of the SN55114 and 
SN75114 line drivers with the added feature of 
driver output controls. Individual controls are 
provided for each output pair, as well as a common 
control for both output pairs. If any output is low, 

SN55113 . .. J OR W PACKAGE 
SN75113 . .. D OR N PACKAGE 

(TOP VIEW) 

1YS 
1YP 
NC 
1A 
18 

Vee 
2ZP 

14 2ZS 
1YP 13 2YS 

1A 12 2YP 
11 2A 
10 2C 
9 CC 

SN55113 . .. FK PACKAGE 
(TOP VIEW) 

CJ)[l, O[l, 

~~~~~ 

4 3 2 1 20 1918 2ZS 

5 17 2YS 
6 16 NC 
7 15 2YP 
8 14 2A 

9 10 11 12 13 

oeooo 
~ZZOC\l 

(!) 

Ne - No internal connection 

the associated output is in a high-impedance state and the output can neither drive nor load the bus. This permits 
, many devices to be connected together on the same transmission line for party-line applications. 

The output stages are similar to TTL totem-pole outputs, but with the sink outputs, YS and lS, and the 
corresponding active pullup terminals, YP and lP, available on adjacent package pins. 

The SN55113 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN75113 is characterized for operation over the temperature range of O°C to 70°C. 

FUNCTION TABLE 

INPUTS 

OUTPUT CONTROL DATA 
C CC A Bt 
L X X X 
X L X X 
H H L X 
H H X L 

H H H H 

H = high level, L = low level, X = Irrelevant, 
Z = high impedance (off) 

OUTPUTS 

AND NAND 
y z 
Z Z 
Z Z 

L H 

L H 

H L 

t B input and 4th line of function table are applicable only to 
driver number 1 . 

~TEXAS 
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SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 

SLLS070B - SEPTEMBER 1973 - REVISED MAY 1995 

logic symbolt logic diagram (positive logic) 

7 & 
1C 

EN1 

~ & 
CC 

10 EN2 
2C 

r 4 
5 &1> 1~ 

3 
1YP 

1A 
1~ 1YS 

1 
6 1~ 

2 
1ZP 

1B 
1~ 1ZS 

12 
I> 2~ 2YP 

13 
11 2~ 2YS 

2A 15 
2~ 2ZP 

2~ 
14 

2ZS 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for the D, J, N, and W packages. 

schematic 
Input 1 B Input 1 A 

6 5 

1C 

1YP 
CC 

1YS 

2C 
1ZP 

1ZS 
1A 

1B 
2YP 

2YS 

2A 
2ZP 

2ZS 

.-~ __ ~ __ ---<~ ____ ~~ ____ ~ ____ ~ __ ~~16 Vee 

AND 4 
Pull up ---. ......... ----' 

1YP 

~~~ ~3~+-_ __+~::::::'::=''-' 
Output 

1YS 

go':!r~: _7 ___ H 
lC 

W .. · VCC bus 

Common OUfput ....:9'---+----I~ 
ControlCC 

Output Control 2C 

Input2A --.:..:.------1 

:j: These components are common to both drivers. 
Resistor values shown are nominal and in ohms. 
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9000 

900 

90 
1 NAND 

'-------4----' ~~~up 

1000 NAND 
"-:-::-=~f-+-_J2 Sink ...-_--1 ~~~put 

12 
13 AND Pullup 2YP 

AND Output2YS 
15 
14 NAND Pullup 2ZP 

NAND Output2ZS 



SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 

SLLS070B-SEPTEMBER 1973- REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) .............................•............................... 7 V 
Input voltage, V, .......................................................................... 5.5 V 
Off-state voltage applied to open-collector outputs ............................................ 12 V 
Continuous total power dissipation (see Note 2) .......................... See Dissipation Rating Table 
Operating free-air temperature range, TA: SN55113 ................................ -55°C to 125°C 

SN75113 .................................... O°C to 70°C 
Storage temperature range, Tst9 .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package ................ 260°C 
Case temperature for 60 seconds: FK package .............................................. 260°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J or W package ................ 300°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· Is not 
implied. Exposure to absolute-maximum-reted conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values are with respect to network ground terminal. 
2. In theJ, FK, andW packages, SN55113 chips are alloy mounted; SN75113 chips are glass mounted. 

DISSIPATION RATING TABLE 

PACKAGE TAS25·C DERATING FACTOR TA=70·C TA= 125·C 
POWER RATING ABOVE TA = 25·C POWER RATING POWER RATING 

0 950mW 7.6 mW/·e 608mW NlA 

FK 1375mW 11.0 mW/·e 880mW 275mW 

J 1375mW 11.0mW/"C 880mW 275mW 

N 1150mW 9.2mW/·e 736mW N/A 

W 1000mW 8.0mW/·e 640mW 200mW 

recommended operating conditions 
SN55113 SN75113 

MIN NOM MAX MIN NOM MAX 
UNIT 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 V 

High-level input voltage, VIH 2 2 V 

Low-level Input voltage, VIL 0.8 0.8 V 

High-level output current, IOH -40 -40 mA 

Low-level output current, IOL 40 40 mA 
Operating free-air temperature, T A -55 125 0 70 ·C 

~1EXAS 
INSTRUMENTS 

POST OFFICE BOX 656303 • DAUAS, TEXAS 75265 2-189 



SN5511.3, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 

SLLS070B-SEPTEMBER 1973- REVISED MAY 19115 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TEST CONDITIONSt 
SN55113 SN75113 

UNIT PARAMETER 
MIN TYp:j: MAX MIN TYp:j: MAX 

VIK· Input clamp voltage Vee-MIN, 11=-12rnA -0.9 -1.5 -0.9 -1.5 V 

High-level output Vee-MIN, VIH=2V, IOHa-l0mA 2.4 3.4 2.4 3.4 
VOH V 

voltage VIL-O.BV IOH=-40mA 2 3.0 2 3.0 

VOL 
Low-level output Vee-MIN, VIH-2V, VIL=O.BV, 0.23 0.4 0.23 0.4 V 
voltage IOL-40mA 

VOK Output clamp voltage Vee-MAX, 10--40mA -1.1 -1.5 -1.1 -1.5 V 

VOH= 12\( 
TA=25°e 1 10 

Off-state open-collector TA= 125°e 200 
10(011) output current Vee-MAX 

TA=25°e 1 10 
IiA 

VOH=5.25V 
TA-700e 20 

TA-25°e, VO-O to Vee ±10 ±10 

Off-state Vee-MAX, Vo-O -150 -20 

10Z (high-impedance-state) Output controls VO.O.4 V ±BO ±20 IiA 
output current atO.BV TA-MAX 

Vo = 2.4 V ±BO ±20 

Yo-Vee BO 20 

Input current A,B,e 1 1 
II at maximum Vee-MAX, VI-5.5V rnA 

input voltage .ee 2 2 

High-level A,B,e 40 40 
IIH input current ee 

Vee = MAX, VI =2.4 V 
BO 80 

IiA 

Low-Ieve! A,B,e 
Vee = MAX, 

-1.6 -1.6 
IlL input current ee 

VI =0.4 V 
-3.2 -3.2 

rnA 

lOS 
Short-drcuii 

Vee-MAX, Vo-o TA=25°e -40 -90 -120 -40 -90 -120 rnA 
output currem§ 

Supply current All inputs at 0 V, No load, Vee = MAX 47 65 47 65 
lee (both drivers) TA-25°e 

rnA 
Vee=7V 65 85 65 85 

t All parameters with the exception of off-state open-<:allector output current are measured with the active pullup connected to the sink output. For 
conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

:j:AII typical values are at TA - 25°e and Vee - 5 V, with the exception of lee at7 V. 
§ Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

switching characteristlcs,VCC = 5 V; CL = 30 pF, TA = 25°C 

tPLH 

tpHL 

tpZH 

tPZL 

tpHZ 

tpLZ 

2-190 

PARAMETER TEST CONDITIONS 

Propagation delay time, low-to-high level output 
See Figure 1 

Propagation delay time, high-to-Iow-Ievel output 

Output enable time to high level 

Output enable time to low level 

Output disable time from high level 

Output disable time from low level 

RL - 1.80 n. See Figure 2 

RL - 250 n. See Figure 3 

RL - 180 n. See Figure 2 

RL - 250 n. See Figure 3 

~TEXAS . 
INSTRUMENTS 

MIN 
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SN55113 

TYP MAX 

13 20 

12 20 

7 15 

14 30 

10 20 

17 35 

SN75113 

MIN TYP 
UNIT 

MAX 

13 30 ns 

12 30 ns 

7 20 ns 

14 40 ns 

10 30 ns 

17 35 ns 



SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 

SLLS070B - SEPTEMBER 1973 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

1~ r-----------~ 5V---JV0~ __ ~,_~ I 

Input 

I 
I 

AND 
.... 1---..... ---- Output 

Pulse 
Generator 

(see Note A) 

CL = 30 pF T (see Note B) 

I 
500 I 

NAND 
Output 

I I L ___________ .J CL =30pF T (see Note B) 

TEST CIRCUIT 

I+-- $ 5 ns -+I I+- $ 5 ns 
I I I 
;'-90-"A-o ---9-0'l-Yo"\i---r- - - - - - - - 3 V 

I 
I I 
I 10"10 ov 

Input 

i4---~~I- tPHL 14 ~I tpLH 

NAND ---;-""'"'"\\j ,.V II ~r.5"';;V::":"---VOH 
Output \ 7 I 

tpLH --04f----~~I'------II-...I- ------ VOL 
I J+--+J- tpHL 

AND II 1.5V 'i~.5~---- VOH 

Output -\: 
____ J VOL 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Zo = 500, PRR $ 500 kHz, tw = 100 ns. 
B. CL includes probe and jig capacitance. 

Figure 1. Test Circuit and Voltage Waveforms tpLH and tpHL 

~TEXAS 
INSTRUMENTS 
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SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 

SLLS070B - SEPTEMBER 1973 - REVISED MAY 199.5 

PARAMETER MEASUREMENT INFORMATION 

Input 

r-----------, Pulse 
Generator 

(see Note A) 
~~~~~,-~ I 

I 
I AND 

~1---_4II__---___, Output 

L... ____ ..J 500 
5V 

1800 
-=- CL=30pF 

T (see Note 8) I "0--.... Output 
-=- NAND I 

2-192 

1 kO 

5V ---' 

I Output I 
I I 
I I CL=30pF I I L ___________ .J *' (see Note 8) I L ________________ ~ _________ I 

~5ns~ 
I 
I 
I 

TEST CIRCUIT 

~5ns-+l l+-
I I 

~9~0,*-o ---9~O"A~o"'\i-I-- - - - 3 V 

Input I 
10% : 

li4"-~~I- tpZH 

I 

I 
I 

I 10% OV 

Output ___ -Jy." 
I 

! t--~ VOH 

I J~ 
tPHZ --J.--.l Voff = 0 V 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics; Zo = 50 Q, PRR ~ 500 kHz, tw = 100 ns. 
B. CL includes probe and jig capacitance. 

Figure 2. Test Circuit and Voltage Waveforms tpZH and tpHZ 

~TEXAS 
INSTRUMENTS 
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Input 

SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 

SLLS070B - SEPTEMBER 1973 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

.------------, Pulse 
Generator 

(see Note A) 
~--.-~~~ I 5V 

5V-'VV'II--1 
1 k.Q 

I 
I 

CL=30pF T (see Note B) 
NAND 

Output I 
I 

I CL=30pF I 
I T (see Note B) I L _________________________ ~ 

Input 

Output 

TEST CIRCUIT 

I+- :;; 5 ns ---+I I+- :;; 5 ns 
I I I 
~90~OIc~o --9~0'l~Yo"'\i·-l------ - 3 V 

tpZL ----+_--.t~1 
I 

I 
~.;.;10'l;.;.Yo~ ___ OV 

I ~I tPLZ 

____ ""'\ I : 5V 

"'L5_V ____ .~_-~t: - 1- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Zo = 50 n. PRR :;; 500 kHz, tw = 100 ns. 
B. CL includes probe and jig capacitance. 

Figure 3. Test Circuit and Voltage Waveforms, tPZL and tPLZ 

~TEXAS 
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SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 

SLLS070B - SEPTEMBER!!!rg.:. REVISED MAY 1995 

TYPICAL CHARACTERISTICSt 

> 
I 

I 
I 

I 

~ 

> 
I 

OIl 

I 
~ 

i 
5 
I 

~ 

6 

5 

4 

3 

2 

o 
o 

6 

5 

4 

3 

2 

o 
o 

No Load 
TA=25'C 

OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 

VCC=5.5V 

VCC=5V 

VCC=4.5V 

2 3 

VI- Data Input Voltage - V 

Figure 4 

OUTPUT VOLTAGE 
vs 

INPUT VOLTAGE (OUTPUT CONTROL) 

Load = SC:o 0 to GND I 
TA=25'C 

VCC=5.5\ 

VCC=5V 

VCC·=4.5\ 

Dlsabllid High 

2 3 
VI -Input Voltage (Output Control) - V 

Figure 6 

4 

4 

> 
I 

i 
~ 

I 
I 

~ 

> 
I 

i 
~ 

I 
I 

~ 

6 

5 

4 

3 

2 

o 
o 

6 

5 

4 

3 

2 

o 
o 

VCC=5V 
No Load 

OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 

TA = 125°C 

.L 

\ 'TA =.25'C 

TA=-55°C 

2 3 

VI- Data Input Voltage - V 

FigureS 

OUTPUT VOLTAGE 
vs 

INPUT VOLTAGE (OUTPUT CONTROL) 

VCC=5V 
Load = 500 0 to GND 

TA= 125°C 

~ 

--"l 

\ 
TA=-55'C 

TA=25°C 

Disabled HI9J 

2 3 
VI -Input Voltage (Output Control) - V 

Figure 7 

4 

4 

t Data for temperatures below D'C and above 70'C arid for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 circuits 
only. These parameters were measured with the active pull up connected to the sink output. 
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SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 

SLLS070B - SEPTEMBER 1973 - REVISED MAY 1995 

TYPICAL CHARACTERISTICSt 

6 

5 

4 

3 

2 

o 
o 

4 

3.6 

3.2 

2.S 

2.4 

2 

1.6 

1.2 

O.S 

0.4 

o 

OUTPUT VOLTAGE 
vs 

INPUT VOLTAGE (OUTPUT CONTROL) 

VCC = 5.5 V Load = 500 g to VCC 
VCC=5V TA = 25·C 

VCC = 4.5 V 

Disabled Low 

2 3 

VI -Input Voltage (Output Control) - V 

Figure 8 

OUTPUT VOLTAGE 
vs 

FREE·AIR TEMPERATURE 

VCC=4.5V 

VOH(IOH = -10 mA.!,.--~ ~ 

-~ 
---, 1-~ ~ 

~ ---:'! I 
VOH(IOH = -40 mAl 

VOL(IOL = 40 mAl 

-
t-" 

4 

-75 -50 -25 0 25 50 75 100 125 
TA - Free-Air Temperature _·C 

Figure 10 

> 
I 

G) 
C) 

:!! 
~ 
-:; 
g. 
= 0 
I 

~ 

6 

5 

4 

3 

2 

o 
o 

OUTPUT VOLTAGE 
vs 

INPUT VOLTAGE (OUTPUT CONTROL) 

Load = 500 g to VCC 
VCC=5V 

• 
/' TA=25·C 

TA = 125·C 
TA = -55·C 

I 

DiSabled! Low 

2 3 

VI -Input Voltage (Output Control) - V 

Figure 9 

HIGH·LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

4 

5~--~--~----~--~----~---, 

VCC = 4.5 V 

o~--~--~----~--~~~--~ 
o - 20 -40 -60 -so -100 -120 

IOH - Output Current - mA 

Figure 11 

t Data for temperatures below O·C and above 70·C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 circuits 
only. These parameters were measured with the active pullup connected to the sink output. 
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SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 

SLLS070B - SEPTEMBER 1973 - REVISED MAY 1995 

TYPICAL CHARACTERISTICSt 

> 
I 

CD 
I:Il 
:Il! 
~ 
"5 
.8-::s 
0 
I .... 
~ 

«( 
E 
I 

C 
~ 
::s 
0 
.?:-
Q. 
Q. 
::s 
III 
I 

~ 

0.6 

0.5 

0.4 

0.3 

0.2 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

I 
TA = 25'e .I: 

Vee = 4.5 V A b7 
~ 
~ 

V Vee = 5.5 V 

~ 

/ 
V" 

0.1 

V 
a 
a 

56 

54 -
52 ,... 

50 

48 

46 

44 

42 

40 

38 

36 

20 40 50 80 100 120 

IOL - Output Current - mA 

Figure 12 

SUPPLY CURRENT 
(BOTH DRIVERS) 

vs 
OUTPUT CURRENT 

Vee=5V 
Inputs Grounded 
No Load 

.............. 
r--...... 
~ 

'" r-.... ........ 

«( 

E 
I 

C 
~ 
::s 
0 
.?:-
Q. 
Q. 
::s 
III 
I 
0 
9 

80 

70 

60 

50 

40 

30 

20 

10 

a 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

No Load 
r- TA = 25°C 

SUPPLY CURRENT 
(BOTH DRIVERS) 

vs 
SUPPLY VOLTAGE 

A 
Inputs Grounded ~ 

, 
~ :rlnputs Open 

~ 
:r 

J' 
I 

,.../ 
V 

a 2 3 4 5 6 

Vee - Supply Voltage - V 

Vee=5V 
I- RL=oo 

eL=30pF 

Figure 13 

SUPPLY CURRENT 
(BOTH DRIVERS) 

vs 
SUPPLY VOLTAGE 

"' 

- Inputs: 3-V Square Wave 
_ TA= 25°C 

V 

7 

/~ 

8 

-75 -50 -25 a 25 50 75 100 125 
a 
0.1 0.4 4 10 40 100 

TA - Free-Air Temperature - °e I - Frequency - MHz 

Figure 14 Figure 15 

t Data for temperatures below DOC and above 7DoC and lor supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 circuits 
only. These parameters were measured with the active pullup connected to the sink output. 
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SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 

SLLS070B - SEPTEMBER 1973 - REVISED MAY 1995 

TYPICAL CHARACTERISTICSt 

PROPAGATION DELAY TIMES 
FROM DATA INPUTS 

vs 
FREE-AIR TEMPERATURE 

VCC=5V 
CL=30pF 
See Figure 1 

tPLH ...-' .. ~ ~ ---- ---tPHL 

1/1 

'" I 
~ ~ 

j:: 

~ 
j 
Q 

'CI 

'" .. 
.!! 
.a .. 
'" w 
'$ 
.& 
::I 
0 

30 

25 

20 

15 

10 

5 

o 

OUTPUT ENABLE AND DISABLE TIMES 
vs 

FREE-AIR TEMPERATURE 

VCC=5V 
See Figures 2 and 3 

./ V 

~ ~ I,....-~ tpZL 

I 
~ -- tP~ ~ 

-- tpZH 

-75 -50 -25 0 25 50 75 100 125 -75 -50 -25 0 25 50 75 100 125 
TA - Free-Air Temperature - ·C TA - Free-Air Tempereture - ·C 

Figure 16 Figure 17 

tOata for temperatures belowO·C and above 70·C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 circuits 
only. These parameters were measured with the active pullup connected to the sink output. 

APPLICATION INFORMATION 

Location 3 ,..--., 

L. ________ .J L. ________ .J 

Location 2 

=D= SN75113 Driver 

~ SN75115 Receiver 

Twisted Location 4 
Pair 

t RT = ZOo A capacitor may be connected in series with RT to reduce power dissipation. 

Figure 18. Basic Party-Line or Data-Bus Differential Data Transmission 
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SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 

• Choice of Open-Collector, Open-Emitter, or 
Totem-Pole Outputs 

• Single-Ended or Differential AND/NAND 
Outputs 

• Single 5-V Supply 

• Dual-Channel Operation 

• TTL Compatible 
• Short-Circuit Protection 

• High-Current Outputs 

• Triple Inputs 
• Clamp Diodes at Inputs and Outputs 

• Designed for Use With SN55115 and 
SN75115 Differential Line Receivers 

• Designed to Be Interchangeable With 
National DS9614 Line Driver 

description 

The SN55114 and SN75114 dual differential line 
drivers are designed. to provide differential output 
signals with the high-current capability for driving 
balanced lines, such as twisted pair, at normal line 
impedances without high power dissipation. The 
output stages are similar to TTL totem-pole 
outputs, but with the sink outputs, YS and ZS, and 
the corresponding active pullup terminals, YP and 
ZP, available on adjacent package pins. Since the 
output stages provide TTL-compatible output 
levels, these devices may also be used as TTL 
expanders or phase splitters. 

The SN55114 is characterized for operation over 
the full military temperature range of -55°C to 
125°C. The SN75114 is characterized for 
operation from DOC to 7DoC. 

~TEXAS 
INSTRUMENTS 

SN55114 ..• J OR W PACKAGE 
SN75114 .•• 0 OR N PACKAGE 

1YS 

1YP 

NC 

1A 

~B 

(TOP VIEW) 

16 Vcc 
15 2ZP 

14 2ZS 

13 2YS 

12 2YP 

11 2C 

10 2B 

9 2A 

SN55114 •.. FK PACKAGE 
(TOPVIEWj 

cnQ.o°Q. 
~~z$'~ 

3 2 1 2019 
2ZS 4 18 

5 17 2YS 

6 16 NC 

7 15 2YP 

8 14 2C 
9 1011 1213 

NC - No internal connection 

FUNCTION TABLE 

INPUTS OUTPUTS 

A B C y Z 

H L H H L 
All other inputs combinations L H 

H = high level, L = low level 

Copyright © 1995, Texas Instruments Incorporated 
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SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 

SLLS071 B - SEPTEMBER 1973- REVISED MAY.1995 

logic symbolt logic diagram (positive logic) 

1A 

1B 

1C 

2A 

2B 

2C 

&1> 
5 

6 

7 

9 

10 

11 

~ 

~ 

~ 

~ 

4 

3 

1 

2 

12 

13 

15 

14 

1YP 

1YS 

1ZP 

1ZS 

2YP 

2YS 

2ZP 

2ZS 

tThis symbol is in accordance with ANSIIIEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for the D, J, N, and W packages. 

schematic (each driver) 

AND 4,12 
Pullup -=_-*--'-'-"--..J 

1A 

1B 

1C 

2A 

2B 

2C 

To 
Other Drtver 

r-"-o. 
18 

vcc 

1YP 

1Y2 

1ZP 

1ZS 

2YP 

2YS 

2ZP 

2ZS 

A~~ 3"",_13 __ -___.... 

Sink Output 
VS 

1,15 NAND Pullup '-----4----- ZP 
0/'"_.-_..::2,,,,,14 NAND 

+---=f---l ~~k Output 

:j: These components are common to both drivers. Resistor values shown are nominal and in ohms. 
Pin numbers shown are for the D, J, N, and W packages. 

2..,200 

~TEXAS 
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SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 

SLLS071 B - SEPTEMBER 1973 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
SN55114 SN75114 UNIT 

Supply voltage, VCC (see Note 1) 7 7 V 

Input voltage, VI 5.5 5.5 V 

Off-state voltage applied to open-collector outputs 12 12 V 

Continuous total power dissipation See Dissipation Rating Table 

Operating free-air temperature range, T A -55 to 125 Ot070 ·C 

Storage temperature range, T stg -65 to 150 -65 to 150 ·C 

Case temperature for 60 seconds, Tc: FK package 260 ·C 

Lead,temperature 1,6 mm (1/16 inch) from case for 60 seconds: J or W package 300 ·C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 260 ·C 

t Stresses beyond those hsted under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated condHions for extended periods may affect device reliability. 

NOTE 1: Voltage values are with respect to netwoli< ground terminal. 

DISSIPATION RATING TABLE 

TAS25·C DERATING FACTOR TA=70·C TA = 125·C PACKAGE POWER RATING ABOVE TA = 25·C POWER RATING POWER RATING 

D 950mW 7.6mW/·C 608mW 

FK=I: 1375mW 11.0mW/·C 880mW 

J:I: 1375mW 11.0mW/·C 880mW 

N 1150mW 9.2mW/·C 736mW 

w:J: 1000mW 8.0mW/·C 640mW 
:I: In the FK, J, and W packages, SN55114 chips are either silver glass or alloy mounted. 

recommended operating conditions 

, 

Supply voltage, VCC 

High-level input voltage, VIH 

Low-level input voltage, VIL 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, T A 

MIN 

4.5 

2 
" 

-55 

~TEXAS 
INSTRUMENTS 

SN55114 

NOM 

5 

POST OFFICE BOX 655303 • DAU.AS. TEXAS 75265 

MAX 

5.5 

0.8 

-40 

40 

125 

275mW 

275mW 

200MW 

SN75114 

MIN NOM 

4.75 5 

2 

0 

MAX 
UNIT 

5.,25 V 

V 

0.8 V 

-40 rnA 

40 rnA 

70 ·C 



SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 

SLLS071 B - SEPTEMBER 1973 - REVISED MAY 1995 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN55114 SN75114 
PARAMETER TEST CONDITIONSt 

TY~ TY~ 
UNIT 

MIN MAX MIN MAX 

VIK Input clamp voltage VCC~MIN, 11--12rnA -0.9 -1.5 -0.9 -1.5 V 

VOH 
High-level output Vee-MIN, VIH~2V, IOH--l0mA 2.4 3.4 2.4 3.4 

V 
voltage VIL- O.SV IOH=-40rnA 2 3 2 3 

VOL 
Low-level output Vee-MIN, VIH-2V, 0.2 0.4 0.2 0.45 V 
voltage VIL-O.SV, IOL-40rnA 

VCC=5V, 10= 40 rnA, TA" 25°C 6.1 6.5 6.1 6.5 
VOK Output clamp voltage V 

VCC=MAX, 10--40 rnA, TA-25°e -1.1 -1.5 -1.1 -1.5 

TA-25°e 1 100 
VOH= 12V 

TA - 125°C 200 
IO(off) 

Off-state open collector 
Vee-MAX IIA output current TA-25°e 1 100 

VOH-5.25V 
TA-700e 200 

II 
Input current at 

Vee-MAX, VI=5.5V 1 1 rnA 
maximum input voltage 

IIH High-level input current Vee-MAX, VI =2.4 V 40 40 jiA 

IlL Low-level input current Vee = MAX, VI·0.4V -1.1 -1.6 -1.1 -1.6 rnA 

lOS 
Short-circuit 

Vee = MAX, VO-O, TA-25°e -40 -90 -120 -40 -90 -120 rnA 
output currem§ 

Supply current All Inputs at (') V, No load, VCC-MAX 37 50 37 50 
ICC (both drivers) TA-25°e rnA 

Vee- 7V 47 65 47 70 

t All parameters with the exception of off-state open-collector output current are measured With the actIVe pullup connected to the Sink output. For 
conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

:j: All typical values are at TA - 25°C and Vee" 5 V, with the exception of ICC at 7 V. 
§ Only one output should be shorted at a time, and duration of the short circuit should not exceed one second. 

switching characteristics, Vee = 5 V, T A = 25°C 

PARAMETER 
TEST SN55114 SN75114 

CONDITIONS 
UNIT 

MIN TYP MAX MIN TYP MAX 

tPLH Propagation delay time, low- to high-level output eL-30pF, 15 20 15 30 ns 
tPHL Propagation delay time, high- to low-level output See Figure 1 11 20 11 30 ns 

~.1ExAs 
INSTRUMENTS 

2-202 POST OFFICE eox 655303 • DAUAS, TEXAS 75265 



Input 

SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 

SLLS071 B - SEPTEMBER 1973 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

VCC=5V 

r----, 
21<0 I I 
r-..J 
I 

I 
I 
I I L ______ .....J 

TEST CIRCUIT 

Input 

y 
AND Output 

.I. CL=30pF 
-= (see Note B) 

Z 
NAND Output 

.I. CL=30pF 
-= (see Note B) 

----tot ~ ~ 5 ns ----.. j4-- ~ 5 ns 

~I \ 9O%~1 .J1----- 3V 

i 1.5~ 1.5V I 
100/0 I .. I 100/0 0 V r tw--..... j 

1414--...... tPLH 1414f--__. .... 
Y I r-----+I--~ 

Output i I 1.5 V 

I VOL 
I I 

---;i-'"\~ tPLH 14 r~ VOH 

ou~put I 1.5 V . 1.5 V 
I I 

tpHL,-Mj4I---toI .. 1 - - - VOL 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Zo = 500 (l, PRR ~ 500 kHz, tw ~ 100 ns. 
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B. CL includes probe and jig capacitance. 
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2 

o 
o 

No Load 
TA=25·C 

Figure 1. Test Circuit and Voltage Waveforms; 

TYPICAL CHARACTERISTICSt 

OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 

Vcc = 5.5 V 

VCC=5V 

VCC = 4.5 V 

2 3 

VI - Data Input Voltage - V 

Figure 2 
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:::I 
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2 

o 
o 

OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 

VCC=5V 
No Load 

TA=125·C 
j 

"I: 

\ TA=25·C 

TA =-55·C 

2 3 

VI - Data Input Voltage - V 

Figure 3 

4 

t Data for temperatures below O·C and above 70·e and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55114 circuits 
only. These parameters were measured with the active pullup connected to the sink output. 
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SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 

SLLS071 B - SEPTEMBER 1973 - REVISED MAY 1995 
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TYPICAL CHARACTERISTICSt 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 
5 

VCC = 4.5 V 

o~--~--~--~--~~~---..J 

o -20 -40 -60 -SO -100 -120 

IOH - High-Level Output Current - mA 

Figure 4 

OUTPUT VOLTAGE 
... vs 
FREE-AIR TEMPERATURE 

4 
VCC = 4.5 V 

3.8 

3.2 

2.8 

2.4 

2 

VOH(lOH = -10 mAl -------.. --~ -------.. --~T VOH(lOH = -40 mAl 

1.8 

1.2 

0.8 

0.4 - c- VOL(lOL =.40 mAl 

o I I 
-76 -60 -26 0 26 60 76 100 126 

TA - Free-Air Temperature _·C 

Figure 6 
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LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 

0.4 

0.3 

0.2 

0.1 

o ~~ __ ~ __ ..J-~~~ __ ~ __ ~~ 

o 10 20 30 40 60 60 70 SO 

40 

o 

IOL - Low-Level Output Current - mA 

FigureS 

PROPAGATION DELAY TIMES 
vs 

\ . FREE-AIR TEMPERATURE 

VCC=5V 
See Figure 1 

tPLH ..,......, .,." 
--:;,;.;;...--

tpHL 

I 

./ 

-

-75 -60 -25 0 26 60 75 100 126 

TA - Free-Air Temperature _·C 

Figure 7 

t Data for temperatures below O·C and above 70·C are applicable to SN55114 circuits only. These parameters were measured with the active 
pullup connected to the sink output. 

2-204 

:II TEXAS 
INSTRUMENTS 

POST OFFICE BOX 6553Q3 • DALlAS. TEXAS 75265 



80 

70 

CC 80 
E 
I 

I 50 

:::I 
CJ 40 
>-
1: 

30 :::I 
II) 

I 

CJ 
20 E 

10 

o 

No Load 

SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 

SLLS071 B - SEPTEMBER 1973 - REVISED MAY 1995 

TYPICAL CHARACTERISTICSt 

SUPPLY CURRENT 
(BOTH DRIVERS) 

va 
SUPPLY VOLTAGE 

42 

SUPPLY CURRENT 
(BOTH DRIVERS) 

va 
FREE·AIR TEMPERATURE 

VCC=5V 
, 

I- TA=25·C Inputs Grounded 

o 

40 Outputs Open 

1 

Inputs Grounded ~ 
i4.:.open t--

V 
/ 

I 38 

~ 
:::I 

CJ 36 
~ 
Q. 
:::I 

II) 
I 34 

~ 
32 

~ 

'" i" ~ 
" ./ 

V 

30 
2345678 
Vee - Supply VOltsge - V 

-75 -50 -25 0 25 50 75 100 125 

FigureS 

100 

SUPPLY CURRENT 
(BOTH DRIVERS) 

va 
FREQUENCY 

JCd='5IJ II 
RL= co 

80 I- CL=3OpF 

1 
I 

i 
:::I 

CJ 
b 
Q. 
Q. 
:::I 
II) 

I 

CJ 
E 

80 

40 

20 

o 
0.1 

Inputs: SOV S uare Wave 
TA=ZS·C 

V 

0.4 4 10 
f - Frequency - MHz 

Figure 10 

TA - Free-Air Temperature _·C 

Figure 9 

1/ 

40 100 

t Data for temperatures below O·C and above 70·C are applicable to SN55114 circuits only. These parameters were measured with the active 
pt;Jllup connected to the sink output. 
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SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 

SLLS071 B - SEPTEMBER 1973 - REVISED MAY 1995 

APPLICATION INFORMATION 

Twisted Pair 

112 SN75115 
Receiver ,.----, 

I I 

t RT = Z00 A capacitor may be connected in series with RT to reduce power dissipation. 

2-206 

Figure 11. Basic Party-Line or Data-Bus Differential Data Transmission 
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• Choice of Open-Collector or Active Pullup 
(Totem-Pole) Outputs 

• Single 5-V Supply 
• Differential Line Operation 

• Dual-Channel Operation 

• TTL Compatible 
• ±15-V Common-Mode Input Voltage Range 

• Optional-Use Built-In 130-0 Line-
Terminating Resistor 

• Individual Frequency Response Controls 

• Individual Channel Strobes 

• Designed for Use With SN55113, SN75113, 
SN55114, and SN75114 Drivers 

• Designed to Be interchangeable With 
National DS9615 Line Receivers 

description 

The SN55115 and SN75115 dual differential line 
receivers are designed to sense small differential 
signals in the presence of large common-mode 
noise. These devices give TTL-compatible output 
signals as a function of the differential input 
voltage. The open~collector output configuration 
permits the wire-ANDing of similar TTL outputs 
(such as SN5401!SN7401) or other SN55115! 
SN75115 line receivers. This permits a level of 
logic to be implemented without extra delay. The 
output stages are similar to TTL totem-pole 
outputs, but with sink outputs, 1 YS and 2YS, and 
the corresponding active pullup terminals, 1 YP 
and 2YP, available on adjacent package pins. The 
frequency response and noise immunity may be 
provided by a single external capacitor. A strobe 
input is provided for each channel. With the strobe 
in the low level, the receiver is disabled and the 
outputs are forced to a high level. 

SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 

SLLS072B - SEPTEMBER 1973 - REVISED MAY 1995 

SN55115 .•. J OR W PACKAGE 
SN75115 .•• D OR N PACKAGE 

(TOP VIEW) 

1YS Vcc 
1YP 2YS 

1STRB 2YP 

1STRB 
1RTC 

NC 
1B 

1Rr 

1RTC 2STRB 
1B 2RTC 

2B 
2Rr 

GND 2A 

SN55114 ••• FK PACKAGE 

(TOP VIEW) 

3 2 1 20 19 
4 18 2YP 
5 
6 

17 2STRB 
16 NC 

7 15 2RTC 
8 14 2B 

9 10 11 12 13 

NC - No internal connection 

FUNCTION TABLE 

DIFF 
OUTPUT 

STRB INPUT 
(YP AND YS TIED TOGETHER) (A AND B) 

L X H 
H L H 
H H L 

.. 
H = VI ~ VIH min or VID more posllive than Vr + max 
L= VI "VILmax orVID more negative than Vr _max 
X = irrelevant 

The SN55115 is characterized for operation over the full military range of -55°C to 125°C. The SN75115 is 
characterized for operation from O·C to 70·C. 
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SN55115, SN75115 
DUAL· DIFFERENTIAL LINE RECEIVERS 

SLLS072B-SEPTEMBER 1973- REVISED MAY 1995 

logic symbolt 

1B 

1A 

1RT 

1STRB 

1RTC 

2B 

2A 

2RT 

2STRB 

2RTC 

5 

7 

6 

3 

4 

11 

9 

10 

13 

12 

'" 

" 

] ~ &~ 

~ 
2 

RT 
1 ~ 

RSP 

14 

15 

1YP 

1YS 

2YP 

2YS 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

schematic (each receiver) 

1 k 1 k 

1.5k 1.64k 

Input 7.9 
A --~~~~--~., 

Input 5.11 ------.+------t:=:t=='---.--J B --

130 

Common to 
Both Receivers r------, 

I 2.5k I 
I v: I 
I I 
I I 
I I 
~ _____ .J 

Resistor values are nominal and in ohms. 
Pin numbers shown are for D, J, N, and W packages. 

logic diagram (positive logic) 

5 

1B 87 ~. .. 2 1YP(Pullup) 
1A 6 . 1 1YS (Sink) 

1RT 
4 

11 

2B j=-1 ~. 14 2YP(Pullup) 
2A ~ 15 2YS (Sink) 

2RT 12 
2RTC 

13 
2SRTB 

Strobe 
3,13 

Response 
Time 

Control 
4,12 

3k 

20 
~ __ +-+-___ 2~,14P~WP 

5k 

..,,-__ ---"1,c:.:15 Sink 
'---+.,.-__ --1 ~~tput 

~1_5_0 __ +-~~--1-.5-k_+-----~~~8~GND 
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SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 

SLlS072B - SEPTEMBER 1973 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
SN55115 SN75115 UNIT 

Supply voltage, VCC (see Note 1) 7 7 V 

Input voltage, VI (A, B, and AT) ±25 ±25 V 

Input voHage, VI (STRB) 5.5 5.5 V 

Off-state voltage applied to open-collector outputs 14 14 V 

Continuous total power dissipation See Dissipation Rating Table 

Operating free-air temperature range, T A -55 to 125 Ot070 ·C 

Storage temperature range, Tsta -65 to 150 -65 to 150 ·C 

Case temperature for 60 seconds: FK package 260 ·C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J or W package 300 ·C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 260 ·C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values, except differential input voltage, are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE TAs25·C DERATING FACTOR TA=70·C TA=125·C 
POWER RATING ABOVE TA = 250C POWER RATING POWER RATING 

D 950mW 7.6mW/OC 608mW 

FKt 1375mW 11.0mW/·C 880mW 275mW 

Jt 1375mW 11.0mW/·C 880mW 275mW 

N 1150mW 9.2mW/·C 736mW 

wt 1000mW 8.0mW/·C 640mW 200mW 

t In the FK, J, and W packages, SN55115 chips are either silver glass or alloy mounted. SN75115 chips are glass 
mounted. 

recommended operating conditions 

Supply voltage, VCC 

High-level input voltage at STRB, VIH 

Low-level input voltage at STRB, VIL 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, T A 

MIN 

4.5 

2.4 

-55 

~I TEXAS 
NSTRUMENTS 

SN55116 

NOM 

5 

POST OFFICE BOX 656303 • OALLAS, TEXAS 75265 

SN75115 

MAX MIN NOM 

5.5 4.75 5 

2.4 

0.4 

-5 

15 

125 0 

MAX 
UNIT 

5.25 V 

V 

0.4 V 

-5 rnA 

15 mA 

70 ·C 
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SN55115,SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 

SLLS072B - SEPTEMBER 1973 - REVISED MAY 1995 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TEST CONDITIONSt 
SN55115 St(76115 

UNIT PARAMETER 
TYP:I: TYP:I: MIN MAX MIN MAX 

VIT+§ 
Positive-going 

VO=0.4 V, IOL=15mA, VIC-O 500 500 mV 
threshold voltage 

VIT-§ 
Negative-going 

VO=2.4 V, IOH--5mA, VIC·O -500' -500' mV 
threshold voltage 

Common-mode +15 +24 +15 +24 
VICR input voltage range VID-±lV to to to to V 

-15 -19 -15 -19 

TA-MIN 2.2 2.4 

VOH 
High-level ouput VCC-MIN, VID =-0.5 V, 

TA=25·C 2.4 3.4 2.4 3.4 V 
voltage IOH--5mA 

TA-MAX 2.4 2.4 

VOL 
Low-level output VCC-MIN, VID --0.5 V, 

0.22 0.4 0.22 0.45 V voltage IOL-15mA 

TA-MIN -0.9 -0.9 

IlL 
Low-level input VCC-MAX, VI- 0.4 V, 

TA-25·C -0.5 -0.7 -0.5 -0.7 mA 
current Other input at 5.5 V 

TA=MAX -0.7 -0.7 

High-level strobe VCC=MIN, VID --0.5 V, TA='25·C 2 5 
ISH current Vstrobe = 4.5 V TA-MAX 5 10 

i!A 

ISL 
Low-level strobe VCC-MAX, VID - 0.5 V, TA-25·C -1.15 -2.4 -1.15 -2.4 rnA 
current V strobe = 0.4 V 

I(RTC) 
Response-time- VCC-MAX, VID= 0.5 V, 

TA=25·C -1.2 -3.4 -1.2 -3.4 mA 
control current VRC-O 

VCC-MIN, VOH-12V, TA=25·C 100 
Off-state open- VID=-4.5V TA=MAX 200 

10(0f!) collector output 
TA-25·C 100 

!IA 
current VCC-MIN, VOH-5.25V, 

VID _-4,75V TA-MAX 200 

AT 
Line-terminating 

VCC-5V TA=25·C 77 130 167 74 130 179 (.l 
resistance 

lOS 
Supply-circuit out- VeC = MAX, VID= -0.5 V, 

TA·25~C -15 -40 -80 -14 -40 -100 mA 
put current# VO·O 

ICC 
Supply current VCC-MAX, VID - 0.5 V, 

TA=25·C 32 50 32 50, mA (both receivers) VIC-!? 

t Unless othelWlse noted, V strobe = 2.4 V. All parameters with the exception of off-state open-collector output current are measured with the active 
pull-up connected to the sink output. 

:I: All typical values are at VCC = 5 V, TA - 25·C, and VIC - O. 
§ Differential voltages are at the B input terminal with respect to the A input terminal. 
, The algebraic convention, in which the less positive (more negative) IimH is designated as minimum, is used in this data sheet for threshold 

voltages only. 
# Only one output should be shorted to ground at a time, and duration of the short circuit should not exceed one second. 
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SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 

SLLS072B-SEPTEMBER 1973- REVISED MAY 1995 

switching characteristics, V CC = 5 V, CL = 30 pF, TA = 25°C 

PARAMETER 

tpLH 
Propagation delay time. 
low-to-high level output 

tpHL 
Propagation delay time. 
hlgtrto-iow level output 

Input---. 

Pulse 
Generator 

(see Nota A) 

TEST CONDITIONS 
MIN 

SN55115 

TYP MAX 

SN75115 

MIN TYP MAX 
UNIT 

RL = 3.9 kO, See Figure 1 18 50 18 75 ns 

RL - 390 Q, See Figure 1 20 50 20 75 ns 

PARAMETER MEASUREMENT INFORMATION 

Response 
Time Control 

Open 

5V 

S 5 ns ---.t ~ ---.t ~ s 5 ns 
Differential Jo' 1:-' -9O%---90%-0.,jV~=-I----- 3 V 

Input OV 
10% I I 10% -3V 

. ---.t r- tpHL ---.t r tpLH VOH 

Output 1.5 V 1.5 V 
VOL 

TEST CIRCUIT VOLTAGE WAVEFORM 

NOTES: A. The pulse generator has the following characteristics: Zo = 50 Q, PRR s 500 kHz. tw S lOOns. duty cycle = 50%. 
B. CL includes probe and jig capacitance. 

cc 
E 
I 

i 
'" 0 
'S a.. 
.5 
I 

= 

Figure 1. Test Circuit and Voltage Waveforms 

6 

4 

2 

0 

-2 

-4 

-6 

TYPICAL CHARACTERISTICS 

V~=~V I 

INPUT CURRENT 
vs 

INPUT VOLTAGE 

I I I 

Input Not Under Test at 0 V 
f- TA = 25°C 

V 
V 

/ 
/ 

V 
1/ 

/ 

/ 
/ 

V 

-25 -20 -15 -10 -5 0 5 10 15 20 25 

VI -Input Voltage - V 

Figure 2 
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SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 

SLLS072B - SEPTEMBER 1973 - REVISED MAY 1995 

TYPICAL CHARACTERISTICSt 

> 
I 

GI 
Q 

!! 
~ 

i 
:::I 
0 
I 

8 

> 
I 

i 
~ 

i 
c5 

I 
I 
J: .p 

4 

3.4 

3.2 

2.8 

2.4 

2 

1.6 

1.2 

0.8 

0.4 

OUTPUT VOLTAGE 
va 

FREE-AIR TEMPERATURE 

VCC=4.5V 

I I J I I 
VOH (VIO = -0.5 V,IOH = -5 ~ --~ --

I-- VOL (VIO = 0.5 V, IOL = 15 rnA) 

O~~--~--~--~~--~--~~ 
-75 -SO -25 0 25 SO 75 100 125 

TA - Free-Air Temperature - °C 

Figure 3, 

HIGH-LEVEL OUTPUT VOLTAGE 
va 

HIGH~LEVEL OUTPUT CURRENT 
5·r-----~--~----_r----~--~ 

VIO=-0.5V 
TA=25°C 

O~--~~--....... ----~----~--~ 
o -10 -20 -30 -40 -so 

IOH - High-Level Output Current - rnA 

FigureS 

> 
I 

t 
~ 

I 
I 
.p 

> 
I 

6 

5 

4 

3 

2 

o 

OUTPUT VOLTAGE 
va 

COMMON-MODE INPUT VOLTAGE 

No Load 
TA=25°C 

VCC = 5.5 V 

VCC=5V 

Vcc = 4.5 V 

I I 

r-..... I I 
V VIO=-1 V 

~ 
",VIEr 1 ~ 

-25 -20 -16 -10 -6 0 5 10 16 20 25 

VIC - Common-Mode Input Voltage - V 

Figure 4 

LOW-LEVEL OUTPUT VOLTAGE 
va 

LOW-LEVEL 10UTPUT CURRENT 
0.4 r----...,...--~----r_--...,...--~----. 

VIO=0.5V 
TA=26°C 

t 0.3 

I 0.2 I---+----+---,.,.~--+----+---I 

I 
~ 0.1 I----,,"""-~I----+---+--+---I 

.p 

O ...... --~--....... ----~--...... --....... ----' 
o 5 10 15 20 2S 30 

IOL - Low-Level Output Current - rnA 

Figure 6 

t Data for temperatures below DoC and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 circuits 
only. These parameters were measured with the active pullup connected Ie the sink output. 
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SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 

SLLS072B - SEPTEMBER 1973 - REVISED MAY 1995 

TYPICAL CHARACTERISTICSt 

OUTPUT VOLTAGE 
VB 

DIFFERENTIAL INPUT VOLTAGE 

.~ 
VCC=5V 
load = 2 kQ to VCC 

TA i 125·C 

TA=25lC---1-'I 

TA=-55·C 

> 
I 

& 
J!I 
J .. 
::0 
.& 
::0 
0 
I 

.p 

6 

5 

4 

3 

2 

OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 

V~~='!i.5V 

VCC=5V 

VCC=4.5V 

load = 2 kQ to VCC 
TA =25·C 

o 
-0.2 -0.1 o 0.1 

o 
0.2 -0.2 -0.15 ,;,0.1 -0.05 0 0.5 0.1 0.15 0.2 

> 
I 

6 

5 

II) 4 
J 
J 

I 
3 

I 2 .p 

VID - Differential Input Voltage - V 

Figure 7 

OUTPUT VOLTAGE 
vs 

STROBE INPUT VOLTAGE 

No load 
VID=0.5V 
TA=25·C 

Vcc = 5.5 V 

~ 

.:s.. ..... ~. 'f"" 

VCCi\~ ~ 
VCC=4.5V 

0.5 1.5 2 2.5 3 

Vatrobe-.Strobe Input Voltage - V 

Figure 9 

3.5 4 

6 

5 

o 

-

VID - Dlfferei1tlallnput Voltage - V 

""'" 

Figure 8 

OUTPUT VOLTAGE 
VB 

STROBE INPUT VOLTAGE 

T T 

VCC=5V 
No load 
VID=0.5V 

~ 

~ / Tr12j"C 

I'" \ ~A=J5.C 
O( I 

I I 
1-1- TA = 25·C 

o 0.5 1 1.5 2 2.5 3 3.5' 4 
Vatrobe - Strobe Input Voltage - V 

Figure 10 

t Data for temperatures below o·e and above .. 70·C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 circuits 
only. These parameters were measured with the active pullup connected to the sink output. 
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SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 

SLLS072B - SEPTEMBER 1973 - REVISED MAY 1995 

TYPICAL CHARACTERISTICSt 

60 
No Load 
TA=25·C 

SUPPLY CURRENT 
(BOTH RECEIVERS) 

vs 
SUPPLY VOLTAGE 

40 

SUPPLY CURRENT 
(BOTH RECEIVERS) 

vs 
FREE-AIR TEMPERATURE 

50 
35 -ro-

CC 
E 
1 40 

~ :s 
0 30 
~ 
CI. :s 
l/j 
1 20 
0 
9 

10 

o 
o 

30 

25 
III 
C 
1 

81 20 E 
i= 
>-

-m 15 c 
c 
0 

I 10 

~ 
D. 

5 

o 

B Input at VCC / 
A Input at 0 V 

~ / 
/. ~nputatOV -
~ 

A Input at VCC 

.// 

.."., 
./ 

2 3 4 5 6 7 8 

VCC - Supply Voltage - V 

Figure 11 

PROPAGATION DELAY TIMES 
vs 

FREE-AIR TEMPERATURE 

1 ,I 
VCC=5V 
See Figure 1 

1 

?" 
:/ 

tpHL (RL. = 390 0) ..... 

V 
V 

/ ~PLH (RL = 3.9 kO) 

~ 

cc 
E 
1 

C 
~ :s 
0 

~ 
CI. :s 
l/j 
1 
0 
9 

N 
J: 
1 
>-u c 
CD :s r u. 
01 c 

! 
! 
0 
E :s 
E 
;:c .. 
!:Ill .. .. .s. 

30 

25 

20 

15 

10 

VCC = 5.5 V 
5 - B Input at 5.5 V 

A InputatO V 
I' 1 o 

~ ~ ~ 0 25 60 ~ 100 125 

10M 

1M 

10k 

lk 

T A - Free-Air Temperature _·C 

Figure 12 

MAXIMUM OPERATING FREQUENCY 
vs 

RESPONSE-TIME-CONTROL CAPACITANCE 

1111 

VCC=5 
r~quani Wave -O.5-V 

T~ 
1111 I 11111111 I 11111111 

~ ~ ~ 0 25 60 H 100 125 
100 

0.001 0.01 0.1 10 

TA - Free-Air Temperature - ·C Response-Time-Control Capacitance -Ilf 

Figure 13 Figure 14 

t Data for temperatures below O·C ahd above 70·C and for supply voltages below 4.75 V and above 525 V are applicable to SN55115 circuits 
only. These parameters were measured with the active pullup connected to the sink output. 
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Location 2 

==D= SN75113 Driver 

=P- SN75115 Recalver 

SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 

SLLS072B - SEPTEMBER 1973 - REVISED MAY 1995 

APPLICATION INFORMATION 

Twisted 
Pair 

Location 4 

t Zo = RT. A capacitor may be connected in series with Zo to reduce power dissipation. 

Figure 15. Basic Party-Line or Data-Bus Differential Data Transmission 
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res common to all types 
• Single 5-V Supply 
• 3-State Driver Output Circuitry 
• TTL-Compatible Driver Inputs 

• TTL-Compatible Receiver Output 

• Differential Line Operation 
• Receiver Output Strobe (,116, SN75117) or 

Enable (SN75118, SN75119) 

• Designed for Party-Line (Data-Bus) 
Applications 

• Choice of Ceramic or Plastic Packages 

SN55116, SN75116, THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 

MAY 1976 - REVISED 1995 

additional features of the SN55116/SN75116 
• Independent Driver and Receiver 
• Choice of Open-Collector or Totem-Pole 

Outputs on Both Driver and Receiver 

• Dual Data Inputs on Driver 
• Optional Line-Termination Resistor In 

Receiver 

• ±15-V Receiver Common-Mode Capability 
• Receiver Frequency Response Control 

additional features of the SN75117 

• Driver Output internally Connected to 
Receiver Input 

The SN75118 is an SN75116 With 3-State Receiver Output Circuitry 
The SN75119 is an SN75117 With 3-State Receiver Output Circuitry 

description 

These integrated circuits are designed for use in interfacing between TTL-type digital systems and differential 
data-transmission lines. They are especially useful for party-line (data-bus) applications. Each of these circuit 
types combine in one package a 3-state differential line driver and a differential input line receiver, both of which 
operate from a single 5-V power supply. The driver inputs and the receiver outputs are TTL compatible. The 
driver employed is similar to the SN55113/SN75113 3-state line driver, and the receiver is similar to the 
SN55115/SN75115 line receiver. 

The' 116 and SN75118 circuits offer all the features ofthe SN55113/SN75113 driver and the SN55115/SN7 5115 
receiver combined. The driver performs the dual input AND and NAND functions when enabled or presents a 
high impedance to the load when in the disabled state. The driver output stages are similar to TTL totem-pole 
outputs, but have the current-sink portion separated from the current-sourcing portion and both are brought out 
to adjacent package terminals. This feature allows the user the option of using the driver in the open-collector 
output configuration, or, by connecting the adjacent source and sink terminals together, of using the driver in 
the normal totem-pole output configuration. 

The receiver portion of the '116 and SN75118 features a differential input circuit having a common-mode voltage 
range of ±15 V. An internal 130-n resistor is also provided, which may optionally be used for terminating the 
transmission line. A frequency response control terminal allows the user to reduce the speed of the receiver or 
to improve differential noise immunity. The receiver of the '116 also has an output strobe and a split totem-pole 
output. The receiver of the SN75118 has an output-enable for the 3-state split totem-pole output. The receiver 
section of either circuit is independent of the driver section except for the Vee and ground terminals. 

The SN75117 and SN75119 circuits provide the basic driver and receiver functions of the '116 and SN75118, 
but use a package that is only half as large. The SN75117 and SN75119 are intended primarily for party-line 
Qr bus-organized systems as the driver outputs are internally connected to the receiver inputs. The driver has 
a Single data input and a single enable input, and the SN75117 receiver has an output strobe while the SN75119 
receiver has a 3-state-output enable. These devices do not, however, provide output connection options, line 
termination resistors, or receiver frequency-response controls. 

The SN55116 is characterized for operation over the full military temperature range of ~55°e to 125°e. The 
SN75116, SN75117, SN75118, and SN75119 are characterized for operation from ooe to 70oe. 
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SN55116, SN75116, THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 

SLLS073B - MAY 1976 - REVISED MAY 1995 

SN55116 ••• J PACKAGE 
SN75116 ••• 0 OR N PACKAGE 

(TOP VIEW) 

DYS 
DYP 

NC 
RA 
RT 

DZP 
DZS 
DYS 3 
DYP 

RA 

Vee 
DB 
DA 
DE 
RYP 
RYS 
RS 

9 RTC 

SN55116 ••• FK PACKAGE 
(TOP VIEW) 

2 1 DA 
DE 
NC 
RYP 
RYS 

0000000 
a::ZZI-a:: 

(!) a:: 

Ne - No intemal connection 

'116, SN75118 
DRIVER 

INPUTS OUTPUTS 
DE 
L 
H 
H 
H 

RS/RE 

L 
H 
H 

DA DB DY 

X X 
L X 
X L 
H H 

'116, SN75118 
RECEIVER 

Z 
L 
L 
H 

DZ 
Z 
H 
H 
L 

DIFF OUTPUTS RY 
INPUT '116 SN75118 

X H Z 
L H H 
H L L 

Function Tables 

H = high level (VI;" VIH min or VID more positive than VTH max) 
L = low level (VI" VIL max or VID more negative than VTL max) 
X = irrelevant 
Z - high impedance (off) 

~TEXAS 
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A 

H 
L 
X 

SN75118 ..• 0 OR N PACKAGE 
(TOP VIEW) 

DZP 
DZS 
DYS 
DYP 4 

RA 5 
RT 6 
RB 

GND 

Vee 
DB 
DA 
DE 
RYP 

11 RYS 
RE 
RTC 

SN75117 ..• 0 OR P PACKAGE 
(TOP VIEW) 

DI[]8 Vee 
B 2 7 DE 
A 3 6 RY 

GND 4 5 RS 

SN75119 •.. 0 OR P PACKAGE 
(TOP VIEW) 

DI[]8 Vee 
B 2 7 DE 
A 3 6 RY 

GND 4 5 RE 

SN75117, SN75119 
DRIVER 

INPUTS OUTPUTS 
01 

H 
L 
X 

DE A 
H H 
H L 
L Z 

SN75117, SN75119 
RECEIVER 

B 

L 
H 
Z 

INPUTS OUTPUT RY 
B Rs/RE SN75117 SN75119 

L H H H 
H H L L 
X L H Z 
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SN55116, SN75116, THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 

SLLS073B-MAY 1976-REVISED MAY 1995 

logic symbolst logic diagrams (positive logic) 

'116 '116 and SN75118 

&1> 
~ 

4 
DYP DE 

DE 
13 

EN ~ 
3 

DYS 

DA 
14 

DZP 
DYP(pullup) 

DB 
16 

DZS 
DYS (sink) 

DA 

RB 
7 &1> DB 

RA 
DZP (pullup) 

RT 
RYP DZS(slnk) 

Rr RYS 
RS 

RTC RESP 
'116 Receiver 

7 

SN75118 

~f3~ 
RYP(pullup) 

&1> 
~ 

4 
DYP 

RYS(slnk) 

DE 
13 

EN ~ 
3 

DYS 

DA 
14 

DZP 
15 RS ' 

DB DZS 

RB 
7 I> SN75118 Receiver 

RA 10 
RYP RE 

RT RT 7 12 
RYS 

:~ 
RYP (pullup) 

RE EN 

RTC RESP 
RYS(slnk) 

SN75117 RTC 

7 I> 3 A DE EN V SN75117 Driver and Receiver 

DI V 2 B 5 
RS 

tr'8P:J 5 &<1 7 
RS [ D~~ RY 

RY 

A} , 
SN75119 B BUS 

I> 3 
DE EN V 

2 
A 

SN75119 Driver and Receiver 
DI V B 5 

RE 
RE EN <I [ 

7 

RY 

t These symbols are in accordance with ANSI/IEEE Std 91-1984 

D~~ 

t ti6t-J~ and lEe Publication 617-12. BUS 

Pin numbers shown for the SN55116 are for the J package, those shown forthe'SN75118 are for the N package, those shown for SN75117 and 
SN75119 are for the P package. 
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SN55116, SN75116, THRU SN75119 
DIFFERENTIAL ·LlNE TRANSCEIVERS 

SLLS073B - MAY 1976 - REVISED MAY 1995 

schematics of inputs and outputs 

EQUIVALENT OF 
EACH DRIVER INPUT 

AND EACH RE AND RS INPUT 

VCC 

Input 

EQUIVALENT OF 
EACH RECEIVER INPUT 

(EXCLUDING ENABLES AND STROBES) 

VCC 
1 pF NOM 

Input 

7110 8kO 

NOM NOM 

1300 
NOM 

TYPICAL OF ALL OUTPUTS 

--~~----~~--VCC 

R 
Pullup 
outputt 

Sink 
-outputt 

Driver output R = 9 0 NOM 
Receiver output R = 20 Q NOM 
tOn SN75117 and SN75119, common outputs 

replace the separate pullup and sink outputs. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
'116, SN75117, 

UNIT 
SN75118 SN75119 

Supply voltage, V CC (see Note 1 ) 7 7 V 

DA, DB, DE, 01, RE, RS 5.5 5.5 

Input voltage, VI RA,RB,RT ±25 V 

A and B Oto 6 

Off-state voltage applied to open-collector outputs 12 V 

SN75116 
SN55116 THRU UNIT 

SN75119 

Continuous total power dissipation (see Note 2) See Dissipation Rating Table 

Operating free-air temperature range, T A -55 to 125 Oto 70 ·C 

Storage temperature range, Tstg -65 to 50 -65 to 50 ·C 

Case temperature for 60 seconds, T C: FK package 260 ·C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 300 300 ·C 

Lead temperature 1,6 mm (1/16 inch) from case for 1 0 seconds: 0, N, or P package 260 ·C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the deVice. These are stress ratings onlY,and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values are with respect to network ground terminal. 

2-220 

2. In the FK and J packages, SN55116 chip is alloy mounted and SN75116 through SN75119 chips are glass mounted. 
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SN55116, SN75116, THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 

SLLS073B - MAY 1976 - REVISED MAY 1996 

DISSIPATION RATING TABLE 

PACKAGE TAS25·C DERATING FACTOR TA = 7000 TA = 125°C 
POWER RATING ABOVE TA = 2500 POWER RATING POWER RATING 

D (8 pin) 725mW 5.8mWI"C 

D(16pin) 950mW 7.6 mWI"C 

FK 1375mW 11.0mWI"C 

J 1375mW 11.0mWI"C 

N 1150mW 9.2mWI"C 
p 1000mW 8.0mWI"C 

recommended operating conditions 

PARAMETER 
MIN 

Supply voltage, VCC 4.5 

High-level input voHage, VIH All inputs except 2 

Low-Ievel input voltage, VIL differential inputs 

Drivers 
High-level output current, IOH 

Receivers 

Drivers 
Low-Ievel output current, IOL 

Receivers 

'116, '118 
Receiver jlput voltage, VI 

'117, '119 0 

'116, '118 
Common-mode receiver input voHage, VICR 

'117, '119 0 

Operating free-alr temperature, T A -55 

~TEXAS 
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464mW 

608mW 

880mW 

880mW 

736mW 

640mW 

SN55118 

NOM 

5 

POST OFFICE eox _. DAll.AS. TEXAS 76265 

275mW 

275mW 

SN75' 

MAX MIN NOM 

5.5 4.5 5 

2 

0.8 

-40 
-5 

40 
15 

±15 

6 0 

±15 

6 0 

125 0 

MAX 
UNIT 

5.5 V 

V 

0.8 V 

-40 
mA 

-5 

40 
mA 

15 

±15 
V 

6 

±15 
V 

6 

70 ·C 
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electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

driver section 

PARAMETER TEST CONDITIONSt 
'116, SN75118 SN75117, SN75119 

UNIT 
MIN TYp:j: MAX MIN TYp:j: MAX 

VIK Input clamp voltage VCC-MIN, II =-12 mA -0.9 -1.5 -0.9 -1.5 V 

TA = 25°C (SN55116), IOH=-10mA 2.4 3.4 2.4 3.4 
VCC-MIN, TA = O°C to 70°C (SN75,) IOH=-40mA 2 3 2 3 

VOH High-level QUlput voltage VIL= 0.8 V, 
IOH=-10mA 2 2 

V 
IIH=2V TA = -55°C to 125°C (SN55') 

10H =-40 mA 1.8 1.8 

VOL Low-level output voltage VCC=MIN, VIH=2V, VIL = 0.8 V, 10L = 40 mA 0.4 0.4 V 

VOK Output clamp voltage VCC=MAX, 10 =-40 mA, DEatO.8V -1.5 -1.5 V 

- TA=25°C 1 10 

10(0f!) Off-state open-collector output current VCC= MAX, ISN55116 200 pA 
VO-12V TA=MAX 

SN75' 20 

VCC=MAX, Vo =Oto VCC DE at 0.8 V. TA = 25°C ±10 

Off-state (high-impedance-state) VCC=MAX. VO= 0 SN55116 -300 
10Z output current DE at 0.8 V, Vo = 0.4 Vto VCC SN55116 ±150 

pA 

TA=MAX VO=Oto VCC SN75' ±20 

II 
Input current at maximum 

VCC = MAX, VI =5.5V 1 1 mA input voltage Driver or 

IIH High-level input current enable input VCC-MAX. VI=?4 V 40 40 pA 

IlL Low-level input current Vcc = MAX, VI =0.4 V -1.6 -1.6 mA 

lOS Short-<:ircuit output currem§ VCC-MAX, Vo=O, TA = 25°C -40 -120 -40 -120 mA 

ICC 
Supply current (driver and receiver 

VCC=MAX, TA=25°C 42 60 42 60 mA 
combined) 

t All parameters with the exception of off-state open-collector output current are measured with the active pullup connected to the sink QUIput. For conditions shown as MIN or MAX 
use the appropriate value specified under recommended operating conditions. 

:j: All typical values are at VCC = 5 V and TA = 25°C. 
§ Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second • 
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SN55116, SN75116, THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 

SLLS073B - MAY 1976 - REVISED MAY 1995 

switching characteristics, vee = 5 V, CL = 30 pF, TA = 25°C 

driver section 

tPLH 

tPHL 

tpZH 

tPZL 

tpHZ 

tpLZ 

PARAMETER TEST CONDITIONS 

Propagation delay time, low-to-high level output 
See Figure 13 

Propagation delay tima, high-to-Iow level output 

Output enable time to high level 

Output enable tima to low level 

Output disable lime from high level 

Output disable tima from low level 

RL-1800, 

RL - 250 0. 
RL-1800. 

RL = 250 0. 

~TEXAS 
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See Figure 14 

See Figure 15 

See Figure 14 

See Figure 15 
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MIN TYP MAX UNIT 

14 30 
os 

12 30 

8 20 os 
17 40 ns 

16 30 ns 

20 35 ns 
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electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

receiver section 

PARAMETER TEST CONDITIONSt 
'116, SN75118 SN75117, SN75119 

UNIT 
MIN TYP:j: MAX MIN TYp:j: MAX 

VCC = MIN, VieR = 0, 
0.5 0.5 

Positive-going threshold voltage§ 
Vo = 0.4 V, IOL= 15mA, See Note 4 

VIT+ V See Note 3 VCC=5 V, VICR=MAX, 
See Note 5 1 1 

VCC = MIN, VICR = 0, 
-0.511 VO=2.4 V, IOL=-5mA, See Note 4 -0.511 

VIT- Negative-going threshold voltage§ See Note 3 V 
VCC = 5 V, VICR=MAX, 
See Note 5 -111 -111 

15 6 

VI Input voltage range# VCC=5V, VID=-l Vorl V, See Note 3 to to V 
-15 0 

VCC=MIN, VID=-0.5V, 
2.4 2.4 

IOH=-5rnA, VICR=O, See Notes 4 and 6 
VOH High-level output voltage See Note 3 V 

VCC=5V, VID=-lV, 
VICR=MAX, See Note 5 2.4 2.4 

VCC=MIN, VID= 0.5 V, 
0.4 0.4 

IOL= 15 rnA, VICR=O, See Notes 4 and 7 
VOL Low-level output voltage See Note 3 V 

VCC=5V, VID= 1 V, 
VICR = MAX, See Note 5 0.4 0.4 

VI= 0, Other input at 0 V -0.5 -0.9 -0.5 -1 

II(rec) Receiver input current 
VCC=MAX, 

VI = 0.4 V, Other input at 2.4 V -0.4 -0.7 -0.4 -0.8 rnA See Note 3 
VI = 2.4 V, Other input at 0.4 V 0.1 0.3 0.1 0.4 

Input current at maximum Strobe 
VCC=MIN, VID=-0.5 V, 

'116, SN75117 5 5 !IA 
II input voltage 

Vstrobe = 4.5 V 

Enable VCC=MAX, VI =5.5V SN75118, SN75H9 1 1 rnA 

t Unless otherwise noted, V strobe = 2.4 V. All parameters with the exception of off-state open-{X)lIector output current are measured with the active pullup connected to the sink output. 
For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

:j: All typical values are at VCC = 5 V, TA = 25°C, and VIC = O. 
§ Differential voltages are at the B input terminal with respect to the A input terminal. Neither receiver input of the SN75117 or SN75119 should be taken negative with respect to GND. 
11 The algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet for threshold voltages only. 
# Input voltage range is the voltage range that, if exceeded at either input, will cause the receiver to cease functioning properly. 
NOTES: 3. Measurement of these characteristics on the SN75117 and SN75119 requires the driver to be disabled with the driver enable at 0.8 V. 

4. This applies with the less positive receiver input grounded. 
5. For '116 and SN75118, this applies with the more positive receiver input at 15 V or the more negative receiverinputat-15 V. ForSN75117 and SN75119, this applies 

with the more positive receiver input at 6 V. 
6. ForSN55116, VID =-1 V 
7. For SN55116, VID = 1 V 
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receiver section (continued) 

PARAMETER TEST CONDITIONSt 
'116, SN75118 SN75117, SN75119 

UNIT 
MIN TYP* MAX MIN TYP* MAX 

IIH High-level input current Enable VCC=MAX, VI =2.4 V SN75118, SN75119 40 40 !IA 

Strobe VCC=MAX, VID =0.5 V, 
'116, SN75117 -2.4 -2.4 

II Low-level input current Vstrobe = 0.4 V, See Notes 4 and 7 rnA 
Enable VCC=MAX, VI =0.4 V SN75118, SN75119 -1.6 -1.6 

I(RTC) Responsa-til!1lHX)ntrol current (RTC) VCC=MAX, VIO=0.5V, 
TA= 25°C -1.2 rnA 

RCatOV, See Notes 4 and 7 

VCC=MAX, TA= 25°C 1 10 

10(off) Off-state open-collector output current VO= 12V, SN55116 200 !IA 
VIO=-1 V TA= MAX 

SN75_ 20 

VCC = MAX, TA= 25°C SN75118, SN75119 ±10 ±10 

10Z 
Off-state (high-impedance-state) 

Va = Oto VCC, SN75118 ±20 !IA output current 
RE at 0.4 V TA= MAX 

SN75119 ±20 

At Una-terminating resistance VCC=5V TA= 25°C 77 167 (1 

lOS Short~ircuit output current§ 
VCC=MAX, VO=O, 

TA= 25°C -15 -80 -15 -80 rnA 
VID=-0.5 V, See Notes 4 and 6 

ICC 
Short current (driver and VCC=MAX, VIO=0.5V, 

TA= 25°C 42 60 42 60 rnA 
receiver combined) See Notes 4 and 7 

t Unless otherwise noted V strobe = 2.4 V. All parameters with the exception of off-state open~lIector output current are measured with the active pullup connected to the sink outpul 
For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at VCC = 5 V, TA = 25°C, and VIC = O. 
§ Not more than one output should be shorted at a time. 
NOTES: 4. This applies with the less positive receiver input grounded. 

6. For SN55116, VID =-1 V 
7. For SN55116, VID = 1 V 
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SN55116, SN75116, THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 

SLLS073B - MAY 1976 - REVISED MAY 1995 

switching characteristics, Vee = 5 V, CL = 30 pF, TA = 25°C 

receiver section 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tpLH 

tPHL 

tPZH 

tPZl 

tpHZ 

tPLZ 

> 
I 

Q) 
CI 

~ 
~ 
;; 
.& ::s 
0 
I 

~ 
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Propagation delay time, low-to-high-Ievel output 
See Figure 16 

20 75 

Propagation delay time, high-to-Iow-Ievel output 
RL = 400 0, 

17 75 

Output enable time to high level RL = 480 0, See Figure 14 9 20 

Output enable time to low level SN75118 and RL =2500, See Figure 15 16 35 

Output disable time from high level SN75119 only RL= 4800, See Figure 14 12 30 

Output disable time from low level RL=2500, See Figure 15 17 35 

TYPICAL CHARACTERISTICS 

6 

5 

4 

3 

2 

o 
o 

No Load 
TA=25·C 

DRIVER 
OUTPUT VOLTAGE 

YS 

INPUT VOLTAGE 

VCC = 5.5 V 

VCC=SV 

VCC=4.5V 

2 3 

> 
I 

<II 
CI 

~ 
~ 
;; 

~ 
I 

~ 

4 

6 

S 

4 

3 

2 

o 
o 

VCC=SV 
No Load 

DRIVER 
OUTPUT VOLTAGE 

YS, 

INPUT VOLTAGEt 

~ r TA=-5S·C 

I I 
TA=2S·C 

I I 
T~ = 12~·C 
I I 

2 3 

V'-'nput Voltage- V 

ns 

ns 

ns 

ns 

ns 

ns 

VI -Input Voltage - V 

Figure 1 
t Data for temperatures below O·C and above 70·C are 

only applicable to SN55116. 
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DRIVER 
HIGH-LEVEL OUTPUT VOLTAGE 

vs 
HIGH-LEVEL OUTPUT CURRENT 

o~----~--~~--~~---...I~---...I 

o 

20 

-20 -40 -60 -so 
IOH - High-Level Output Current - mA 

Figure 3 

DRIVER 
PROPAGATION DELAY TIME 

vs 
FREE-AIR TEMPERATUREt 

VCC=5V 

-100 

18 r-CL=30pF 
See Figure 13 

~ 

tPLH l--I-"" 
16 

-f--
14 

12 
tPHL 

10 

8 
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4 

2 

o 
-75 -50 -25 0 25 50 75 100 125 

TA - Free-Air Temperature _·C 

Figure 5 
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SN55116, SN75116, THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 

0.6 

0.5 

0.4 

0.3 

0.2 

SLLS0738 - MAY 1976 - REVISED MAY 1995 

DRIVER 
LOW-LEVEL OUTPUT VOLTAGE 

vs 
LOW-LEVEL OUTPUT CURRENT 

J 
TA=25·C ~ 

VCC=4.5~ ~ 

~J~~ 
~ 

V VCC = 5.5 V 

/ 

/ 
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V 
o 
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IOL - Low-Level Output Current - mA 

Figure 4 

DRIVER 
OUTPUT ENABLE AND DISABLE TIME 

vs 
FREE-AIR TEMPERATUREt 

.1 

VCC=5V 
See Note A L 

I V V 
tPLZ ----~ ....-:::. 

tpHZ _ 

tpZH 

-75 -50 -25 0 25 50 75 100 125 

TA - Free-Air Temperature _·C 

Figure 6 

t Data for temperatures below O·C and above 70·C are only applicable to SN55116. 
NOTE A: For tpZH and tPHZ: RL = 180 n, see Figure 14. For tpZL and tPLZ: RL = 250 n, see Figure 15. 
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SN55116, SN75116,THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 

SLLS073B - MAY 1976 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

6 

RECEIVER 
OUTPUT VOLTAGE 

vs 
DIFFERENTIAL INPUT VOLTAGE 

VCC=5.5V Load = 2 kn to VCC 
6 

RECEIVER 
OUTPUT VOLTAGE 

vs 
DIFFERENTIAL INPUT VOLTAGEt 

VCC=5V 
VCC=5V TA = 25°C Load = 2 kn to VCC 
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o 

VCC=4.5V 

-0.1 o 0.1 

VID - Differential Input Voltage - V 

I 

Figure 7 

RECEIVER 
PROPAGATION DELAY TIME 

vs 
FREE·AIR TEMPERATUREt 

I 
VCC=5V 
RL=400n 
See Figure 16 

V-I tP~ V 

--~ ~ V 
tPHL 

0.2 

V 
./ 

" 

-75 -50 -25 0 25 50 75 100 125 
T A - Free-Air Temperature - °c 

Figure 9 
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VID - Differential Input Voltage - V 

Figure 8 

RECEIVER 
OUTPUT ENABLE AND DISABLE TIME 

vs 
FREE·AIR TEMPERATUREt 

30 
VCC=5V 
See Note A 

0.2 

/ 
25 

tPLV 
V 

20 --:--~I -- tPZL -
15 - -~ 

10 

tpHZ -- "( 

tpZH 

5 

o 
-75 -50 -25 0 25 50 75 100 125 

T A - Free-Air Temperature - °C 

Figure 10 

t Data for temperatures below O°C and above. 70°C are only applicable to SN55116. 
NOTE A: For tpZH and tpHZ :RL = 480 n, see Figure 14. For tpZL and tpLZ: RL = 250 n. see Figure 15. 
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SN55116, SN75116, THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 

SLLS073B - MAY 1976 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

DRIVER AND RECEIVER 
SUPPLY CURRENT 

vs 
SUPPLY VOLTAGE 

50 

DRIVER AND RECEIVER 
SUPPLY CURRENT 

vs 
FREE-AIR TEMPERATUREt 

VCC=5V 
I- TA = 25·C 45 
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2345678 
VCC - Supply Voltage - V 
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TA - Free-Air Temperature _·C 

Figure 11 t Data for temperatures below O·C and above 70·C are only 
applicable to SN55116. 
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SN55116, SN75116, THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 

SLLS073B - MAY 1976 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

NAND 
Output 

tpLH 

AND 
Output 

From Output __ --.~-- Test 
Under Test I Point 

I CL=30pF 
(see Note A) 

LOAD CIRCUIT 

I+- ,,; 5 ns -.! J+-,,; 5 ns 

90% 90% -,------ 3V 

1.5V 1.5V I 
I I 10% OV 
j4--+I- tpHL I~ ~ tpLH 
I I I I ,. ....... _- VOH 

! \ ... 1._5_V __ +! _Jr1.~V ___ VOL 

14 .1 i+---*- tpHL 

From Output --1----------<1- Test Under Test Point 

CL=30 PFI RL=180n 
(see Note A) 

LOAD CIRCUIT 

10% OV 

Output 

Vof1= OV f.5V ,\5~--- VOH 

----'. 1... --- VOL 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

Figure 13. tpLH and tpHL (drivers only) Figure 14. tpZH and tpHZ 

Output 

From Output 
Under Test 

5V i RL=250n 
1= Test 

CL = 30 pF Point r (see Note A) 

3V 

",,"-1;.;0..;,;%;.... __ ° V 

~VV0f1=5V 

'-----' -, VOL 

VOLTAGE WAVEFORMS 

Figure 15. tpZL and tpLZ 
('118 and '119 receivers only) 

Test 5V 

Point 

From Output 
Under Test 

-=-
LOAD CIRCUIT 

-.: \+-";5ns 

B Input ~~--~9~0~%"";:l------- VH 
(see Note C) 50% I See Note C 

10% I I 10% VL 

-.J 14- tpHL -.j J4- tPLH V 
~. I OH 

Output ,1..1._5_V ____ --'!~5~--- VOL 

VOLTAGE WAVEFORMS 

Figure 16. tpLH and tpHL (receivers only) 

NOTES: A. CL includes probe and jig capacitance. 

2-230 

B. All diodes are 1 N3064 or equivalent. 
C. For 'l16and SN75118, VH = 3 V, VL =-3 V, the A input is at 0 V. 

ForSN75117 and SN75119, VH = 3 V, VL = 0, the A input is at 1.5 V. 
D. When testing the '116 and SN75118 receiver sections, the response-time control and the termination resistor pins are left open. 
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• Meet or Exceed the Requirements of IBMTM 
System 360 Input/Output Interface 
Specification 

• Operate From Single 5-V Supply 

• TTL Compatible 

• 3.11-V Output at IOH = -59.3 mA 
• Uncommitted Emitter-Follower Output 

Structure for Party-Line Operation 

• Short-Circuit Protection 
• AND-OR Logic Configuration 

• Designed for Use With Triple Line Receiver 
SN75124 

• Designed to Be Interchangeable With 
Signetics N8T13 and N8T23 

description 

The N8T13, N8T23, and SN75123 are dual line 
drivers specifically designed to meet the input! 
output interface specifications for IBM System 
360. It is also compatible with standard-TTL logic 
an~ supply-voltage levels. 

The N8T13, N8T23 , and SN75123 
low-impedance emitter-follower outputs drive 
terminated lines such as coaxial cable or twisted 
pair. Having the outputs uncommitted allows 
wired-OR logic to be performed in party-line 
applications. Output short-circuit protection is 
provided by an internal clamping network that 
turns on when the output voltage drops below 
approximately 1.5 V. All the inputs are in 
conventional TTL configuration, and the gating 
can be used during power-up and power-down 
sequences to ensure that no noise is introduced to 
the line. 

The N8T13, N8T23, and SN75123 are 
characterized for operation from O°C to 70°C. 

IBM is a trademark of International Business Machines Corp. 

N8T13,N8T23,SN75123 
DUAL LINE DRIVERS 

SLLS088B-SEPTEMBER 1973-REVISED MAY 1995 

D OR N PACKAGE 
(TOP VIEW) 

1A 1 V 16 VCC 
18 2 15 2F 
1C 3 14 2E 
10 4 13 20 
1E 5 12 2C 
1F 6 11 2B 
1Y 7 10 2A 

GNO 8 9 2Y 

FUNCTION TABLE 

INPUTS OUTPUT 
A B C D E F Y 

H H H H X X H 
X X X X H H H 

All other input combinations L 
H _ high level, L _ I~ level, X = Irrelevant 

logic symbolt 

1A & ~1t> 

1B 
1C 

~ 
71Y 

1D 
1E & 
iF 
2A 
2B 
2C 9 2y 
2D 
2E 
2F 

tThis symbol is in accordance with ANSlnEEE Std 91-1984 and 
IEC Publication 617-12. 

logiC diagram (positive logiC) 

A_ ....... -. 
B 
C 
D--+--
E 
F 

Y 

THE SN751730 IS RECOMMENDED 
FOR NEW IBM 3601370 INTERFACE DESIGNS. 

Copyright © 1995, Texas Instruments Incorporated 
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N8T13,N8T23,SN75123: 
DUAL LINE DRIVERS .. 

. .' ,_.\ 

SLLS086B - SEPTEMBER.19'(3 -aev1lb *,Y19~ .•.• 

schematic (each driver) 

To Other 
Line Driver 

B 312 
C ' 
D 4,13 
E 5,14 
F 6 15 

A 1,10 
2 11 

4kQ 

QND~8~-+~ .. ~------------~~-+~~~~~~~~~--~--~ 
To Other 

Line Driver 

Resistor values shown are nominal. 

150 

79 Y 

absolute maximum ratings oVer operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note t) ......... ~ ...........................•....................... 7 V 
Input voltage, VI ..........•........•..••..•...•.. ~ • .. ..• . • . . . . • • . • • • • . • • . . • . • . . . . . . . • . . . . • • 5.5 V 
Output voltage, Vo ..•.•.............................. ,..................................... 7 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 0 package .... 950 mW 

. N package ... 1150 mW 
Operating free-air temperature range; T A ...•....•.. ~ ...•.....•.............. , . • . . . . •.. ()oe to 70°C 
Storage temperature range, Tst9 ........................ , .... :.................... -65°C to 150°C 
Lead temperature 1,6 mm (1116lnch) from case for 10 seconds ..•.•....................• . . . .. 260°C 

t Stresses beyond those listed under "absolute maXlm~m ratings" may cause perman~nt damage to thEi device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated \,Jnder "recommended operating colKfllions" is not 
implied. Exposure to absolute-maximurn-i'ated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values, except dlfferenliallriput voltage, are with resPect to network grollnd terminal. 
2. Foroperatiori above 25~Cfree-airtempersture.derate the b pa¢kage to 608 rnW at 70·C althe rate of 7.6 mWI"C and the N package 

to 736 mW at 70·e antie rate of 9.2 mWI"C. 

recornmended operating conditions 
MIN NOM MAX UNIT 

Supply voltage, Vee 4.75 .. 5 5.25 V 

High-level input voltage, VIH ? V 

Low-level Input voltage, VIL . '. 'i . .. 0.8 V 

High-level output current,lOH .. .. ,', -100 rnA 
Operating free-eir ternperatu~,TA .: .. .. .' ' . 0 70 ·C 

. 



N8T13,N8T23,SN75123 
DUAL LINE DRIVERS 

SLLS086B- SEPTEMBER 1973 - REVISED MAY 1995 

electrical characteristics, V CC = 4.75 V to 5.25 V, TA = O°C to 70°C (unless otherwise noted) 
PARAMETER TEST CONDITIONS MIN MAX UNIT 

VIK Input clamp voltage VCC-5V, 11--12mA -1.5 V 

VI(BR) Input breakdown voltage VCC-5V, II-l0mA 5.5 V 

VCC - 5 V, VIH-2V, ITA-25°C 3.11 
VOH High-level output voltage V 

IOH - - 59.3 mA, See Note 3 ITA = O·C to 70·C 2.9 

VOL Low-level output voltage VIL-0.8V, 10L - -240 !lA, See Note 3 0.15 V 

10H High-level output current VCC-5V, VIH=4.5V, VOH=2V, -100 -250 mA 
TA-25·C, See Note 3 

1010m Off-state output current VCC=O, VO=3V 40 JIA 
IIH High-level input current VI-4.5V 40 JIA 
IlL Low-level input current VI =0.4V -0.1 -1.6 mA 

lOS Short-circuit output currentt VCC - 5 V, TA-25·C -30 mA 

ICCH Supply current, outputs high VCC.= 5.25 V, All Inputs at 2 V, Outputs open 28 mA 

ICCL Supply current, outputs low VCC= 5.25 V, All inputs at 0.8 V, Outputs open 60 mA 

t Not more than one output should be shorted at a tune. 
NOTE 3: The output voltage and current limits are valid for any appropriate combination of high and low inputs specified by the function table for 

the desired output. 

switching characteristics, V CC = 5 V, T A = 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tpLH Propagation delay time, low- to high-level output 
RL - 50 0: 

12 20 
CL-15 pF, See Figure 1 ns 

tpHL Propagation delay time, high- to low-level output 12 20 

tPLH Propagation delay time, low- to high-level output 20 35 

Propagation delay time, high- to low-level output 
RL-50O, CL-l00 pF, See Figure 1 ns 

tPHL 15 25 

PARAMETER MEASUREMENT INFORMATION 

3V Vee 

r---.., .. ---I-<r---=-..... -- L , 
Pulse 

Generator 
(_NoteA) I 

~ i+-s5na -.I' I+-s5na 

Input i ~~ ~~----- 3V 

~ 1 1_100/0 OV 

CL 
(_ Note B) Output 

tPLH '4 -' L oJ • 1 ~ ~ ~~ 

~~.5-V-----1-.5~V~--- VOH 

---....I. ' "--- VOL 

~I .... -----Output 
RL = 50(.1 - - r -J '------. 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Zo = 50 (.I; Iw - 200 ns, duty cycle = 500/0. 
B. CL Includes probe and jig capacitance. 

Figure 1. Test Circuit and Voltage Waveforms 
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N8T13,N8T23,SN75123 
DUAL LINE DRIVERS 
SLLS086B - SEPTEMBER 1973 - REVISED MAY 1995 

-300 

-250 

1 
I -200 

~ 
~ 

o -150 

I 
I -100 
9 

-50 

o 

TYPICAL CHARACTERISTICS 

VCC=5V 

OUTPUT CURRENT 
vs 

OUTPUT VOLTAGE 

All Inputs at 2 V 
i- TA = 25°C 

~ 
'\ 
"-
~ 

\ 
\ 

o 2 3 4 
Vo - Output Voltage - V 

Figure 2 

APP!.ICATION INFORMATION 

5 

CD I r----. 95-Q Coaxial Cable I .1' I 
E --t----i >-+I-+-~'--------F~~"--+I OlT r-________ ~ 

F L __ ~I~ ... J "0 960 : • I Y 

L __ ~3~5~ 

2-234 

-= 
Figure 3. Unbalanced Line Communication Using '13, '23, and '124 
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• Meets or Exceeds the Requirements of 
IBMTM System 360 Input/Output Interface 
Specification 

• Operates From Single 5-V Supply 

• TTL Compatible 

• Built-In Input Threshold Hysteresis 

• High Speed ..• Typical Propagation Delay 
Time = 20 ns 

• Independent Channel Strobes 

• Input Gating Increases Application 
Flexibility 

• Designed for Use With Dual Line Driver 
SN75123 

• Designed to Be Interchangeable With 
Signetics N8T24 

description 

SN75124 
TRIPLE LINE RECEIVER 

SLLS058B - SEPTEMBER 1973 - REVISED MAY 1995 

D OR N PACKAGE 
(TOP VIEW) 

lA 1 V 16~VCC 
18 2 15 18 
2R 3 14 1 R 
28 4 13 IV 
2A 5 
28 6 
2V 7 

GND 8 

12 3A 
11 38 

10 3R 
9 3V 

The SN75124 triple line receiver is specifically designed to meet the input/output interface specifications for IBM 
System 360. It is also compatible with standard TTL logic and supply voltage levels. 

The SN75124 has receiver inputs with built-in hysteresis to provide increased noise margin for single-ended 
systems. An open line affects the receiver input as does a low-level input voltage, and the receiver input can 
withstand a level of -0.15 V with power on or off. The other inputs are in TTL configuration. The S input must 
be high to enable the receiver input. Two of the line receivers have A and B inputs that, if both are high, hold 
the output low. The third receiver has only an A input that, if high, holds the output low. 

See the SN751730 for new IBM 360/370 interface designs. 

The SN75124 is characterized for operation from O°C to 70°C. 

FUNCTION TABLE 

INPUTS OUTPUT 
A Bt R S V 

H H X X L 

X X L H L 

L X H X H 

L X X L H 

X L H X H 

X L X L H 

t B Input and last two lines of the function table are 
applicable to receivers 1 and 2 only 

IBM is a trademark of International Business Machines Corp. 

~TEXAS 
INSTRUMENTS 
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SN75124 
TRIPLE LINE RECEIVER 

SLLS058B - SEPTEMBER 1973 - REVISED MAY 1995 

logic symbolt 

lR 

IS 

lA 

18 

2R 

2S 

2A 

28 

3R 

3S 

3A 

14 

15 

1 

2 

3 

4 

5 

6 

10 

11 

12 

" ~J & 
& 

" 

" !:J& 

;:>:1 

13 

7 

;:>:1 

9 

logic diagram 

~ 
lR 

15 

~:~ 13 1y 

18 

lY 

~ 
2R 

:~ '" 
28 6 . 

2Y 

3R 
3Y 11 

~ 9 

tThis symbol is in accordance with ANSIIIEEE Std 91-1984 ~ 3A~ 3Y 

and IEC Publication 617-12. 

schematic (each receiver) 

To Other 
Receivers 

R 14 3 10 

GND ....:8'----.-+.----; ........... 
To Other 

Receivers 

W ... VCCbus 

* B input is provided on receivers 1 and 2 only 
Resistor values shown are nominal. 

2-236 

S 15 4 11 

A 1 5 12 

8* ~IL ___ _ 
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SN75124 
TRIPLE LINE RECEIVER 

SLLS058B - SEPTEMBER 1973 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Input voltage, VI: R input with Vee applied ................................................... 7 V 

R input with Vee not applied ................................................ 6 V 
A, B, or S input ......................................................... 5.5 V 

Output voltage, Vo ......................................................................... 7 V 
Output current, 10 ........................................................•............ ±100 mA 
Continuous total dissipation ........................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: Voltage values are with respect to network ground terminal 

DISSIPATION RATING TABLE 

TA s 25·C DERATING FACTOR TA = 70·C 
PACKAGE POWER RATING ABOVE TA = 25·C POWER RATING 

o 
N 

950mW 

1150mW 

7.6mW'·C 

9.2mW'·C 

recommended operating conditions 

Supply voltage, Vec 

A,B,orS 
High-level input voltage, VIH 

R 

A,B,orS 
Low-level input voltage, VIL 

R 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, TA 

-!!1 TEXAS 
INSTRUMENTS 

POST OFFICE eox 655303 • DALLAS. TEXAS 75265 

60SmW 

736mW 

MIN 

4.75 

2 

1.7 

0 

NOM MAX UNIT 

5 5.25 V 

V 

O.S 
V 

0.7 

-SOO f.IA 
16 rnA 

70 ·C 

2-237 



SN75124 
TRIPLE LINE RECEIVER 

SLLS058B - SEPTEMBER 1973 - REVISED MAY 1995 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

Vhys Hysteresis voltage (VIT + - VIT-) R Vee = 5 V, TA=25°e 0.2 0.5 V 

VIK Input clamp voltage A,B,orS Vee=5 V, 11-12mA -1.5 V 

VI(BRI I nput breakdown voltage A,B,orS Vee = 5 V, 11= 10mA 5.5 V 

VOH High-level output voltage VIH = VIHmin, VIL = VILmax, 2.6 V 
10H = -800 ItA, See Note 2 

VOL Low-level output voltage VIH = VIHmin, VIL = VILmax, 0.4 V 
10L= 16 mA, See Note 2 

VI=7V 5 
II Input current at maximum input voltage R mA 

VI=6V, Vee=O 5 

A,B,orS VI =4.5V 40 
IIH High-level input current 

R VI=3.11 V 170 ItA 

IlL Low-level input current A,B,orS VI =0.4 V, VIR = 0.8 V -0.1 -1.6 mA 

lOS Short-circuit output currentt -50 -100 mA 

ICC Supply current 
All inputs = 0.8 V 72 

mA 
All inputs = 2 V 100 

t Not more than one output should be shorted at a time, and duration of the short ClrcU~ should not exceed one second. 
NOTE 2: The output voltage and current limits are characterized for any appropriate combination of high and low inputs specified by the function 

table for the desired output. 

switching characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tpLH Propagation delay time, low-to-high-Ievel output from R input 20 30 

Propagation delay time, high-to-Iow-Ievel output from R input 
See Figure 1 ns 

tpHL 20 30 

~1ExAs 
INSTRUMENTS 
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Pulse 
Generator 

(see Note A) 

SN75124 
TRIPLE LINE RECEIVER 

SLLS058B - SEPTEMBER 1973 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

VCC 2.6V 

84.50 

1N3064 

>:>t--..-t-----.- Output 

I CL= 
1-- I 30pF 

51<.0 

"::" L ____ I---:~ Note B 

TEST CIRCUIT 

Input 

14- ~ 5 ns J4- ~ 5 ns 

jjl-----~...LI---- 2.6V 
90% 90% 

1.5 V I 

~-.... I-I tPLH 
I 

~1;.;;0.;.;% __ 0 

I 

OutP_ut ___ ,.,f.5 V 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Zo ~ 50 0, PRR ~ 5 MHz, duty cycle = 50%. 
B. CL includes probe and jig capacitance. 

> 
I 

CD 
CI 

~ 
~ 
"S 
& 
:::I 
0 
I 

~ 

Figure 1. Test Circuit and Voltage Waveforms' 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 

TYPICAL CHARACTERISTICS 

I I 

VCC=5V 
No Load 
TA = 25°C 

RECEIVER 
OUTPUT VOLTAGE 

vs 
INPUT VOLTAGE 

VIT- VIT+ 

o 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 

VI -Input Voltage - V 

Figure 2 
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SN7S1.24 
TRIPLE LINE RECEIVER 

SLLS068B - SEPTEMBER 1973 - REVISED MAY 1996 

APPLICATION INFORMATION 

r---------, 
A 
B-+--I 
C 
D 

I 
I r----------, 
~I~~~~---~~~~~I~D I 

---- I I I 
E~I-4 I I I 
F I 950 950 I I Y 

L ____ ~~~~~lI I A I 
I B 113SN75124 I L __________ :..I 

Figure 3. Unbalanced Line Communication Using SN75123 and SN75124 
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• Meets or Exceeds the Requirements of 
IBMTM System 360/370 Input/Output 
Interface Specification GA22-6974-3 

• Minimum Output Voltage of 3.11 Vat 
IOH = -59.3 mA 

• Fault-Flag Circuit Output Signals Driver 
Output Fault 

• Fault-Detection Current-Limit Circuit 
Minimizes Power Dissipation During a 
Fault Condition 

• Dual Common Enable 
• Individual Fault Flags 
• Designed to Replace the MC3481 

description 

The SN75126 quadruple line driver is designed to 
meet the IBM 360/370 I/O specification A22-6974-3. 
The output voltage is 3.11 V minimum (at 
IOH = -59.3 mAl over the recommended ranges of 
supply voltage (4.5 V to 5.95 V) and temperature. 
Driver outputs use a fault-detection current-limit 
circuit to allow high drive current but still minimize 
power dissipation when the output is shorted to 
ground. The SN75126 is compatible with standard 
TIL logic and supply voltages. 

SN75126 
QUADRUPLE LINE DRIVER 

o OR N PACKAGE 
(TOP VIEW) 

1Y 1 Vcc 
1F 2 4Y 
1A 3 4F 

1,2G 4 4A 
2A 5 3,4G 
2F 6 3A 
2Y 7 3F 

GND 8 3Y 

FUNCTION TABLE 

INPUTS OUTPUTS 
G A 

L X 
H H 
H H 

H = high level. 
L = low level. 
X = irrelevant. 

Y F 
L H 
H H 
S L 

S = shorted to ground 

Fault-flag circuitry is designed to sense and signal a line short on any Y line. Upon detecting an output fault 
condition, the fault-flag circuit forces the driver output into a low state and signals a fault condition by causing 
the fault-flag output to go low. 

The SN75126 can drive a 50-0 load or a 90-0 load as used in many I/O systems. Optimum performance can 
be achieved when the device is used with either the SN75128 or SN75129 line receivers. Also, see the 
SN751730 for new 360/370 interface designs. 

The SN75126 is characterized for operation from ooe to 70°C. 

IBM is a trademark of International Business Machines Corp. 

~TEXAS 
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Copyright © 1995, Texas Instruments Incorporated 
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SN75126 
QUADRUPLE LINE DRIVER 

SLLS060B- FEBRUARY 1990 - REVISED MAY 1995 

logic symbolt 

1A 3 
&1> 

G1 

2~ 
&1> 

2A 5 

11 
3A 

3,4G 

4A 
13 

2 1F 

1Y 
6 

2F 

7 
2Y 

10 
3F 

9 
3Y 

14 
4F 

15 
4Y 

logic diagram (positive logic) 

1 A -;-3_---<._+_-I 
1, 2G ...:.4-e_-... --t 

o...r-___ - 21F 

~e_----~ __ 1 1Y 

~~=======d1--~~ __ 6 ~ 
2A~5-~e-~~ ~-er-----4-~7 2Y 

3A .;.,11:----<._+_--1 
3, 4G .:.;12=--,,_"'-1 

o...r-___ - 1-O 3F 

9 
~"----+---3Y 

t This symbol is in accordance with ANSIIIEEE Std 91-1984 
and lEe Publication 617-12. 

4A .:.;13"--~e-~~ 

14 _ 
0-"'-- 4F 

15 
~ .. ----~--4Y 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

VCC-----.----

Input --'-'---1 

GND--~~-.-~----

A Inputs: R(eq) - 20 kn NOM 
G Inputs: R(eq) -10 kn NOM 
R(eq) = equivalent resistor 

TYPICAL OF ALL Y OUTPUTS 

--~~---....... - VCC 

20 kn NOM 

,---t-- Y Output 

------~r-~-GND 

TYPICAL OF F OUTPUTS 

FOutput 

-+-..... -+-- GND 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage, Vee ........................................................................ 7 V 
Input voltage, VI ............................................................................ 7 V 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. - 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
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PACKAGE 

o 
N 

DISSIPATION RATING TABLE 

SN75126 
QUADRUPLE LINE DRIVER 

SLLS060B - FEBRUARY 1990 - REVISED MAY 1996 

TA S 25·C DERATING FACTOR TA = 70·C 
POWER RATING ABOVE TA = 25·C POWER RATING 

950 mW 7.6 mW'·C 60B mW 

1150 mW 9.2 mW'·C 736 mW 

recommended operating conditions 

MIN NOM 

Supply voltage, VCC 4.5 5 

High-level input voltage, VIH 2 

Low-level input voltage, VIL 

High-level output current, 10H 

Operating free-air temperature, TA 0 

electrical characteristics over recommended operating free-air temperature range 

PARAMETER 

VIK Input clamp voltage 

VOH High-level output voltage 

VOL Low-level output voltage 

10(off) Off-state output current 

II Input current 

IIH High-level input current 

IlL Low-level input current 

lOS Short-circuit output current 

ICCH Supply current, all outputs high 

ICCL Supply current, Y outputs low 

A,G 

Y 

Y 

F 

Y 

Y 

F 

Y 

Y 

A 

G 
A 

G 
A 

~ 
Y 

F 

Y 

F 

TEST CONDITIONS 

VCC R4.5 V, 11--1BmA 

VCC-4.5V, 10H - -59.3 mA, 

VCC=5.25V, IOH--41 mA, 

VCC-4.5V, IoH - -400 11A, 
VCC = 5.5 V, 10L - -240 11A, 
VCC=5.95V, 10L--l mA, 

VCC-4.5V, 10L=BmA, 
VIH =2V 

VCC =4.5 V, VI=O, 

VCC-O, VI-O, 

VCC=4.5V, VI =5.5V 

VCC-4.5V, VI =2.7V 

VCC-5.95V, VI =0.4V 

VCC=5.5V, VO=O, 

VCC.= 5.5 V, VO-O 

VCC=5.95V, VO=O, 

VCC=5.95V, VO=O 

VCC = 5.5 V, No load, 

VCC=5.95V, No load, 

VCC=5.5V, No. load, 

VCC-5.95V, No load, 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAu.AS. TEXAS 75265 

MIN 

VIH-2V 3.11 

VIH-2V 3.9 

VIH -2V 2.5 

VIL-O.BV 

VIL-O.BV 

YatOV, 

VO=3.11 V 

VO-3.11 V 

VIH-2.7V 

-15 

VIH .. 2.7V 

-15 

VIH-2V 

VIH-2V 

VIL-O.BV 

VIL=O.BV 

MAX UNIT 

5.95 V 

V 

O.B V 

-59.3 mA 

70 ·C 

MAX UNIT 

-1.5 V 

V 

0.15 

0.15 
V 

0.5 

100 

200 
I1A 

100 

200 
I1A 

20 

40 
I1A 

-250 

-500 
I1A 

-5 

-100 
mA 

-5 

-110 

70 
mA 

BO 

55 

70 
mA 

2-243 



SN75126 
QUADRUPLE LINE DRIVER 

SLLS060B- FEBRUARY 1990- REVISED MAY 1995 

switching characteristics at T A = 25°C 

PARAMETER 
FROM TO 

TEST CONDITIONS MIN MAX UNIT 
(INPUT) (OUTPUT) 

tpLH Propagation delay time, low- to high-level output VCC = 4.5 V to 5.5 V, 40 ns 
RL=50f.!, 

tpHL Propagation delay time, high- to low-level output A y CL= 50 pF, 37 ns 

tpLH Ratio of propagation delay times 
VOH(ref) = 3.11 V, 

0.3 3 
tpHl. See Figures 1 and 2 

Propagation delay time, low- to high-level output 
VCC = 5.25 V to 5.95 V, 

45 tpLH RL=90f.!, ns 

A y CL = 50 pF, 

tpHL Propagation delay time, high- to low-level output VOH(ref) = 3.9 V, 
45 ns 

See Figures 1 and 2 

tpLH Propagation delay time, low- to high-level output 
VCC = 5V, 

60 ns 
A F CL = 15 pF, 

RL=2kf.!, 
tpHL Propagation delay time, high- to low-level output See Figures 1 and 2 100 ns 

PARAMETER MEASUREMENT INFORMATION 

14- I+- tf 
I I 

I 4V 

I 
I 

A Input ___ "':":':.:.J 10% I I 10% 
OV I I I 

tPLHr ~ tPHL Normal Operation 

II vo .... : ~ C 
VOH 

I 0.8V 
VOL 

I I 
I I 
I I 
~ tPHL--.I 14-+1-- tpLH 

I I V~ ] mV~3~ _______ Driver Short-Circuit 
Operation 

VOL 

Y Output -----....,... 

F Output --------~ 

NOTE: The input pulse is supplied by a generator having the following characteristics: PRR " 1 MHz, duty cycle" 50%, tr " 6 ns, tf " 6 ns, 
ZO~50n 

2-244 

Figure 1_ Input and Output Voltage Waveforms 
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SN75126 
QUADRUPLE LINE DRIVER 

SLLS060B - FEBRUARY 1990 - REVISED MAY 1996 

PARAMETER MEASUREMENT INFORMATION 

Y Output ---e---_------, 
CL=50pF I (seeNoteA) 1 

- -- -
NOTE A: CL includes probe and stray capacitance. 

Close for 
TeatlngF 

5V 

T CL=15pF 
_ (see Note A) 

Figure 2. Switching Characteristics Load Circuits 

="1 TEXAS 
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SN75128, SN75129 
EIGHT·CHANNEL LINE RECEIVERS 

• Meets or Exceeds the Requirements of 
IBMTM System 3601370 Input/Output 
Specification 

• Input Resistance .•• 7 kO to 20 kO 

• Output Compatible With TTL 

• Schottky-Clamped Transistors 

• Operates From a Single SOV Supply 
• High Speed ••• Low Propagation Delay 

• Ratio Specification ••• tpLH ItpHL 
• Common Strobe for Each Group of Four 

Receivers 

• SN75128 ••• Active-High Strobes 
SN75129 ••• Active-Low Strobes 

description 

SLLS0768 -JANUARY 1977 -

N PACKAGE 
(TOP VIEW) 

IS/1St [ l U 20D Vcc 
lA! 2 19 lY 
2A 3 18 2Y 
3A 4 17 3Y 
4A 5 16 4Y 
5A 6 15 5Y 
6A 7 14 6Y 
7A 8 13 7Y 
SA 9 12 SY 

GND 10 11 2S12st 

t S and S lor SN75128 and SN75129. respectively 

The SN75128 and SN75129 are eight-channel line receivers designed to satisfy the requirements of the 
input-output interface specification for IBM 360/370. Both devices feature common strobes for each grolJP of 
four devices. The SN75128 has active-high strobes; the SN75129 has active-low strobes. Special low-power 
design and Schottky-diode-clamped transistors allow low supply-current requirements while maintaining fast 
switching speeds and high-current TIL outputs. 

I 

For new IBM 360/370 interface de.signs, see the SN751730. 

The SN75128 and SN75129 are characterized for operation from ooe to 70°C. 

logic symbolst 

18 

28 

1A 

2A 

3A 

4A 

5A 

6A 

7A 

_SA 

1 

11 

2 

3 

4 

6 

6 

7 

8 

9 

SN75128 

EN1 

EN2 , 
I> 

I> 

11 

28 
11 

2 
1Y 1A 

I'" 19 
1 

2Y 3 
2A 

18 

3Y 
4 

3A 
17 

4Y 
5 

4A 
16 

5Y 
6 

5A 
15 

2 

6Y 
7 

6A 
14 

7Y 
8 

7A 
13 

8Y 9 
SA 

12 

t These symbols are in accordance with ANSUIEEE Sid 91-1984 and IEC Publication 617-12. 

IBM is a trademark of International Business Machines Corp. 
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SN75129 

...... EN1 
"- EN2 , r 19 

I> 1Y 
18 2Y 
17 3Y 
16 4Y 

I> 2 
15 5Y 
14 6Y 
13 7Y 
12 8Y 

Copyright @ 1995. Texas Instruments Incorporated 
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SN75128, SN75129 
EIGHT·CHANNEL LINE RECEIVERS 

SLLS076B - JANUARY 1977 - REVISED MAY 1995 

logic diagrams (positive logic) 

SN75128 

1S 

1A 

2A 

3A 

4A 

schematic (each driver) 

SN75129 

26 

5A 

SA 

7A 

SA 

,----..-----....,....----=-==--=-t-....- VCC 

A 
Input ,-----------------

12kO 
NOM 

S -t+-H ..... ~.-I 
Input 

2-248 

One of Two 

To Three ''-----.v,.-----' 
Other 

Channels To Seven 
Other Channels 
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SN75128, SN75129 
EIGHT-CHANNEL LINE RECEIVERS 

SLLS0768 - JANUARY 1977 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Input voltage range, VI (A) ......................................................... -0.15 V to 7 V 
Input voltage, VI (S) ......................................................................... 7 V 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................. . . . . . . . . . . . . . . .. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds .......... . . . . . . . . . . . . . . . . . . . .. 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE 
TA S 2S·C DERATING FACTOR 

POWER RATING ABOVE TA = 2S·C 

N 1150 mW 9.2 mWI"C 

recommended operating conditions 

Supply voltage, VCC 

A 
High-level input voltage, VIH 

S 

A 
Low-level input voltage, VIL 

S 

High-level output current, 10H 

Low-level output current, 10L 

Operating free-air temperature. T A 

TA = 70·C 
POWER RATING 

736mW 

MIN 

4.5 

1.7 

2 

0 

NOM 

5 

MAX UNIT 

5.5 V 

V 

0.7 
V 

0.7 

-0.4 mA 

16 mA 

70 ·C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 

VOH High-level output voltage VCC=4.5V, VIL = 0.7 V, 10H =-O.4mA 

VOL Low-level output voltage VCC =4.5V. VIH = 1.7 V, IOL=16mA 

VIK I nput clamp voltage S VCC =4.5V. 11=-18mA 

A VCC = 5.5 V, VI=3.11 V 
IIH High-level input current 

S VCC= 5.5V. VI=2.7V 

Low-lever input current 
A VCC=5.5V. VI=0.15V 

IlL 
S VCC= 5.5V. VI =0.4 V 

lOS Short-circuit output current=l= VCC=5.5V, Vo=O 

q I nput resistance VCC=4.5V. o V or open, <lVI = 0.15 V to 4.15 V 

SN75128 VCC=5.5V, Strobe at 2.4 V. All A inputs at 0.7 V 

Supply current 
SN75129 VCC = 5.5 V, Strobe at 0.4 V. All A inputs at 0.7 V 

ICC 
SN75128 VCC =5.5V. Strobe at 2.4 V, All A inputs at 4 V 

SN75129 VCC= 5.5V. Strobe at 0.4 V, All A inputs at 4 V 

t All tYPiCal values are at V CC = 5 V. TA = 25°C. 
=1= Not more than one output should be shorted at a time. 

~TEXAS 
INSTRUMENTS 

POST OFFice BOX 655303 • DALLAS. TeXAS 75255 

MIN TYPt MAX UNIT 

2.4 3.1 V 

0.4 0.5 V 

-1.5 V 

0.3 0.42 mA 

20 IJA 
30 IJA 

-0.4 mA 

-18 -60 mA 

7 20 kQ 

19 31 

19 31 
mA 

32 53 

32 53 
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SN75128, SN75129 . 
EIGHT-CHANNEL LINE RECEIVERS 

SLLS076B - JANUARY 1977. - REV/SED MAY 1995 

switching characteristics, V CC = 5 V, T A = 25~C 
PARAMETER TEST SN75128 

FROM 
CONDITIONS MIN TYP MAX MIN 

tPLH Propagation delay time, low-Io-high:-Ievel Output 7 14 25 

tpHL Propagation delay time, high-to-low-Ievel output 
A 

10 18 30 

tpLH Propagation delay time, Iow-to-high-level output , 26 40 

Propagation delay time, high-to-Iow-level output 
S RL-400n, 

tpHl CL=50 pF, 
22 35 

tPLH Ratio of propagation delay times A See Figure 1 0.5 0.8 1.3 
tPHL 

trLH Transition time, low-to-high-Ievel output 1 7 12 

trHL Transition time, hlgh-to-Iow-Ieveloutput 1 3 12 

PARAMETER MEASUREMENT INFORMATION 

Output VCC 

4000 

From Output ~~---i~~~H~""H~..., 
Under Test 

...,... 50pF 
~ (see Note B) 

See Note C 

Input 
(see Notea 

A, D,andE) 

Output 

900/0 
I I 
I I 
~100na~ 

I I I 
I I I 
I j+-l0 nal0 na ~ 
~tpHL 

2V 
I 
I 
I 

I 
I 
I 

I ' I 0.8 V 
I i+--"i- trHL 

7 

10 

0.5 

1 

1 

SN75129 

TYP 

14 

18 

20 

16 

0.8 

7 

3 

LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. Input pulses are supplied by a generator having the following characteristics: Zo - 50 n, PRR S 5 MHz. 
B. Includes probe and Jig capacitance 
C. All diodes are 1 N3064 or equivalent. 
D. The strobe inputs of SN75129 are in phase with the output. 
E. Vref1 = 0.7 V and Vref2 - 1.7 V for testing data (A) Inputs, Vrefl = Vref2 - 1.3 V for strobe inputs. 

Figure 1. Load Circuit and Voltage Waveforms 

~1ExAs " 
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. MAX 
UNIT 

25 ns 

30 ns 

35 ns 

30 ns 

1.3 

12 ns 

12 ns 

o 



5 

4 

> 
I 

CD 
C) 

! 3 
~ 
'5 
~ 2 0 
I 

.JJ 

o 

0.4 

0.3 « 
E 
I 

'E 
~ 
::J 0.2 0 
'5 
Q. 

.5 
I 

= 
0.1 

o 

SN75128, SN75129 
EIGHT·CHANNEL LINE RECEIVERS 

SLLS076B - JANUARY 1977 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

VOLTAGE TRANSFER CHARACTERISTICS 

/ TA = 70°C 

TA = 25°C -

I I 
TA=ooe - ,. 

Vee=5V 

~o LOid 

o 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 

I 
Vee=5V 
No Load 

_ TA = 25°C 

VI -Input Voltage - V 

Figure 2 

INPUT CURRENT 
vs 

INPUT VOLTAGE 

/ 
/' 

V 

1/ 
/ 

o 2 3 4 
VI -Input Voltage - V 

Figure 4 

5 

5 

4 

> 
I 

CD 
C) 

! 3 

~ 
'5 
.& 
::J 2 0 
I 

.JJ 

o 

0.6 

~ 0.5 

t 
~ 0.4 .. 
j 
c5 0.3 

~ 
~ 0.2 

I .... 
.JJ 0.1 

o 

VOLTAGE TRANSFER CHARACTERISTICS 
FROM A INPUTS 

Vee = 5.5 V 

Vee=5V 

Vee=4.5V 

No Load 
TA=25°e 

I I 

o 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 
VI -Input Voltage - V 

Figure 3 

LOW·LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

I 
Vee = 5V 

r- VI =5V 
TA = 25°C 

~ 

~ 
~ 

/ " 

o 5 10 15 20 
10 - Output Current - rnA 

Figure 5 
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SN75130 
QUADRUPLE LINE DRIVER 

• Meets or Exceeds the Requirements of IBM 
360/370 Input/Output Interface 
Specification GA22-6974-3 

• Minimum Output Voltage of 3.11 V 
at IOH = -59.3 mA 

• Fault-Flag Circuit Output Signals Driver 
Output Fault 

• Fault-Detection Current-Limit Circuit 
Minimizes Power Dissipation During a 
Fault Condition 

• Common Enable and Common Fault Flag 
• Designed to Be an Improved Replacement 

for the MC3485 

description 

The SN75130 quadruple line driver is designed to 
meet the IBM 360/370 I/O specification 
GA22-6974-3. The output voltage is 3.11 V 
minimum (at IOH = -59.3 mAl over the 
recommended ranges of supply voltage (4.5 V to 
5.95 V) and temperature (O°C to 70°C). Driver 
outputs use a fault-detection current-limit circuit to 

D OR N PACKAGE 
(TOP VIEW) 

1Y Vee 
1W 4Y 

4W 
4A 

2A F 
2W 6 3A 
2Y 3W 

GND 3Y 

FUNCTION TABLE, EACH DRIVER 

INPUTS OUTPUTS 

at A y F 
L X L H 
X L L H 
H H H H 
H H S L 

H = high level, L = low level, X = irrelevant, 
S = shorted to ground 

W 
H 
H 
L 
H 

t G and F are common to the four drivers. If any of the 
four Y outputs is shorted, the fault flag will respond. 

allow high drive current but still minimize power dissipation when the output is shorted to ground. The SN75130 
is compatible with standard TIL logic and supply voltages. 

Fault-flag circuitry is designed to sense and signal a line short on any Y line. Upon detecting an output fault 
condition, the fault-flag circuit forces the driver output into the off (low) state and signals a fault condition by 
causing the fault-flag output to go low. 

The SN75130 can drive a 50-0 load or a 90-0 load as used in many I/O systems. Optimum performance can 
be achieved when the device is used with either the SN75128 or SN75129 line receiver. Also, seethe SN751730 
for new 360/370 interface designs. 

The SN75130 is characterized for operation from O°C to 70°C. 

~TEXAS 
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Copyright © 1995, Texas Instruments Incorporated 
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SN75130 
QUADRUPLE LINE DRIVER 

SLLS077B- FEBRUARY 1990 - REVISED MAY 1995 

logic symbolt logic diagram (positive logic) 

~1 
13 

G 
4 

G1 23 ~ 
33 ., 43 

"---T 
I> 

11EN12.Z13 

1A 
3 

1 G11 

12~ 
11 

-I> 
21EN22.Z23 

2A 
5 

1 G21 

22~ 
21 

I> 
31EN32.Z33 

3A 
11 

1 G31 

32~ 
31 

I> 
41EN42,Z43 

4A 
13 

1 G41 

42~ 
41 

12 

, 

h 1 
2 

h 7 

t--. 6 

h 9 
10 

h 15 

14 

1Y 
1W 

2Y 

2W 

3Y 
3W 

4Y 
4W 

G 4 

2A _.5. __ --'~_"""'_' 

3A -'1'-'-1---'---~""""\..I 

4A ...!1~3-1-~_.,.... 

tThis symbol is in accordance with ANSIIIEEE Std 91·1984 
and IEC Publication 617·12. 
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)o. ___ 1!=:2 F 
~ ___ 1~6 Vee 

....... -+-+_....!11Y 

~_l----=2 1W 

">:>_l--....!1~0 3W 

........ _----.:1~5 4Y 

~ ___ 1:.:::44W 



schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 
VCC--------~~----

..... ~------

Input --...... -+---1 

GND --..... --..... ~~---- ----

A Inputs: R(eq) - 20 kO NOM 
G Inputs: R(eq) -10 kO NOM 
R(eq) = equivalent resistor 

TYPICAL OF ALL W OUTPUTS 

- - - - -----.... - VCC 

WOutput 

----_-41-.... - GND 

SN75130 
QUADRUPLE LINE DRIVER 

SLLS077B - FEBRUARY 1990 - REVISED MAY 1995 

TYPICAL OF ALL Y OUTPUTS 
---- VCC 

20kONOM 

....---+-- Y Output 

--+--...... ~o--- GND 

TYPICAL OF F OUTPUT 

- - - - --.--------- VCC 

F Output 

- -- - --~o__ ........ - GND 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee ........................................................................ 7 V 
Input voltage, VI ........................................................................... 7 V 
Continuous total dissipation .......................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ........... . . . . . . . . . . . . . . . . . . .. 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
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SN75130 
QUADRUPLE LINE DRIVER 

SLLS077B - FEBRUARY 1990 - REVISED MAY 1995 

DISSIPATION RATING TABLE 

PACKAGE 
TA :S:2SoC OPERATING FACTOR TA = 70°C 

POWER RATING ABOVE T A = 2S"C POWER RATING 

D 950mW 7.6mW/oe 60BmW 

N 1150 mW 9.2mW/oe 736mW 

recommended operating conditions 
MIN NOM 

Supply voltage, Vee 4.5 5 

Hign-Ievel input voltage, VIH 2 

Low"level input voltage, VIL 

High-level output current, 10H 

Operating free-air temperature, TA 0 

electrical characteristics over recommended operating free-air temperature range 
PARAMETER 

VIK Input clamp voltage 

VOH High-level output voltage 

VOL Low-level output voltage 

10(off) Off-state output current 

10H High-level output current 

II I nput current 

IIH High-level input current 

IlL Low-level input current 

lOS Short-circuit output current 

leCH Supply current, all outputs high 

leeL Supply current, Y outputs low 

2-256 

A,G 

Y 

Y 

W 

Y 

Y 

F 

W 

Y 

Y 

F 

A 

~ 
A 

~ 
A 

~ 
Y 

t-w 
Y 

t-w 

TEST CONDITIONS 

II =-lBmA 

Vee =4.5 V, 10H - -59.3 mA, 

Vee = 5.25 Vi IOH=-41 mA, 

Vee =4.5 V, 10H = -400 !lA, 
Vee =5.5V, 10L = -240 !lA, 
Vee = 5.95 V, 10L=-1 mA, 

VCC=4.5V, 10L= SmA, 

Vee =4.5 V, 10L= SmA 

Vee =4.5 V, VIL=O, 

Vee=O, VIL= 0, 

Vee = 5.95 V, VOH =5.95 V 

Vee=4.5V, VIH =5.5V 

Vee =4.5 V, VIH = 2.7 V 

Vee = 5.95 V, VIL = 0.4 V 

Vee = 5.5 V, VO=O 

Vee = 5.95 V, VO=O 

Vee = 5.5 V, VI=2V 

Vee =5.95 V, VI=2V 

Vee=5.5V, VI = O.SV 

Vee = 5.95 V, VI = O.SV 

~TEXAS 
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MIN 

VIH=2V 3.11 

VIH=2V 3.9 

VIH=2V 2.5 

VIL = O.S V 

VIL = O.S V 

YatOV 

VO=3.11 V 

VO=3.11 V 

-15 

-15 

MAX UNIT 

5.95 V 

V 

O.B V 

-59.3 mA 

70 °e 

MAX UNIT 

-1.5 V 

V 

0.15 

0.15 
V 

0.5 

0.5 

100 

200 
!lA 

100 !lA 
100 

400 
!lA 

20 

SO 
!lA 

250 

-1000 !lA 
-5 

-100 

-5 mA 

-110 

75 
mA 

S5 

55 
mA 

70 



SN75130 
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switching characteristics over recommended operating free-air temperature range 

tPLH 

tPHL 

tpLH 
tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tPHL 

PARAMETER 

Propagation delay time, 
low- to high-level output 

Propagation delay time, 
high- to low-level output 

Ratio of propagation 
delay times 

Propagation delay time, 
low- to high-level output 

Propagation delay time, 
high- to low-level output 

Propagation delay time, 
low- to high-level output 

Propagation delay time, 
high- to low-level output 

Propagation delay time, 
low- to high-level output 

Propagation delay time, 
high- to low-level output 

A Input 
(see Note A) 

YOutput 

WOutput 

FROM TO TEST CONDITIONS (INPUT) (OUTPUT) 

VCC z 4.5 V to 5.5 V, VOH(ref)" 3.11 V, 
A y CL=50pF, RL - 500, 

Input f .. 1 MHz, See Figures 1 and 2 

Vee - 5.25 V to 5.59 V, VOH(ref) - 3.9 V, 
A y CL-50pF, RL- 900, 

Input f .. 5 MHz, See Figures 1 and 2 

VCC=5V, RL _2 ko, 
A W CL= 15pF, See Figures 1 and 2 

A F VCC=5V, RL" 2 k.Q, 
CL,,15pF, See Figures 1 and 2 

PARAMETER MEASUREMENT INFORMATION 

I 
I 
I 
I 

4.0 V 

VOL 

Normal 
Operation 

MIN 

0.3 

~ tPHL-----i I+-t+- tpLH ] 

Feu.... uv U~: ______ : =::-" 

MAX UNIT 

40 ns 

37 ns 

3 

45 ns 

45 ns 

45 ns 

28 ns 

60 ns 

100 ns 

NOTE A: The input pulse is supplied by a generator having the following characteristics: PRR .. 1 MHz, duty cycle .. 50%, tr:5 6 ns, tf:5 6 ns, 
ZO-50n. 

Figure 1. Input and Output Voltage Waveforms 
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SN75130 
QUADRUPLE LINE DRIVER 

SLLS077B - FEBRUARY 1990 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 
5V 

w Output - ___ -+011---....... - ..... H~ ___ +___, 

CL=15pF I (see Note A) 

Y Output --< ....... ------...-------, 

CL = 50 pF I (see Note A) 

Close for 1 TestlngF 

'OUl,ut T, "" --i CL=15pF I (see Note A) 

NOTE A: CL includes probe and stray capacitance. 

2-258 

Figure 2. Switching Characteristics Load Circuits 
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• Single s-v Supply 
• Hlgh-Input-Impedance, High-Threshold 

Receivers 

• Common Driver Strobe 
• TTL-Compatible Driver and Strobe Inputs 

With Clamp Diodes 

• High-Speed Operation 
• 10o-mA Open-Collector Driver Outputs 

• Four Independent Channels 
• TTL-Compatible Receiver Output 

description 

The SN55138 and SN75138 quadruple bus 
transceivers are designed for two-way data 
communication over single-ended transmission 
lines. Each of the four identical channels consists 
of a driver with TTL inputs and a receiver with 
a TTL output. The driver open-collector output 
is designed to handle loads up to 100-mA open 
collector. The receiver input is internally 
connected to the driver output, and has a high 
impedance to minimize loading of the 
transmission line. Because of the high driver­
output current and the high receiver-input 
impedance, a very large number (typically 
hundreds) of transceivers may be connected to a 
single data bus. 

SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 

SLLS079B - SEPTEMBER 1973 - REVISED MAY 1995 

SN55138 ..• J OR W PACKAGE 
SN75138 .•• 0 OR N PACKAGE 

(TOP VIEW) 

Vcc 
18 48 
1R 4R 

40 
20 5 12 S 
2R 6 11 3D 
28 7 10 3R 

GNO 8 9 38 

SN55138 ••• FK PACKAGE 
(TOP VIEW) 

~oO 
~CJZ$'~ 

1R 3 2 1 2019 4R 4 18 
10 5 17 4D 
NC 6 16 NC 
20 7 15 S 
2R 8 14 3D 

9 10 11 12 13 

IDOOIDa: 
NZZ"'''' 

CJ 
NC - No internal connection 

The receiver design also features a threshold of 2.3 V (typical), providing a wider noise margin than would be 
possible with a receiver having the usual TTL threshold. A strobe turns off all drivers (high impedance) but does 
not affect receiver operation. These circuits are designed for operation from a single 5-V supply and include a 
provision to minimize loading of the data bus when the power-supply voltage is zero. 

The SN55138 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN75138 is characterized for operation from O°C to 70°C. 

Function Tables 
TRANSMITTING RECEIVING 

INPUTS OUTPUTS INPUTS 

S 0 B R S B 
L H L H H H 
L L H L H L 

H = high level, L = low level, X = irrelevant 

~TEXAS 
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OUTPUT 
0 R 
X L 
X H 

Copyright © 1995. Texas Instruments Incorporated 
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QUADRUPLE BUS TRANSCEIVERS 
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logic symbolt logic diagram (positive logic) 

S 12 
2 

4 2 4 rr---+~~~----1B 
1B 10 

1R 3 

10 ------+--L_.J 
3 

1 R ---------t-------<(. 
5 7 7 20 2B 
6 

5 rr-~~+_~~--2B 

2R 
11 9 

30 3B 

20 ------+-t_J 
6 

2R ------+----< 
10 9 3R 
13 15 11 rr-~~+_~~-- 3B 

4B 40 

4R 
14 3R ------+----< 

30 -------r~_~ 
10 

15 
t This symbol is in accordance with ANSIIIEEE Std 91-1984 

and IEC Publication 617-12. 
13 rr-~r_.+_~~-- 4B 

Pin numbers shown are for D, J, N, and W packages. 

schematics of inputs and outputs 

EQUIVALENT OF EACH 
STROBE ANO DRIVER INPUT 

VCC---t---

Input 

EQUIVALENT OF 
EACH RECEIVER INPUT 

VCC------

Input 

40 ------------L.-/ 
14 

4R ---------------C 

TYPICAL OF ALL 
DRIVER OUTPUTS 

TYPICAL OF ALL 
RECEIVER OUTPUTS 

.------...... - VCC 

Output 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
SN55138 SN75138 UNIT 

Supply voltage, Vce (see Note 1) 7 7 V 

Input voltage, VI 5.5 5.5 V 

Driver off-state output voltage 7 7 V 

Low-level output current into the driver output 150 150 mA 

Continuous total power dissipation See Dissipation Rating Table 

Operating free-air temperature range, TA -55 to 125 Oto 70 ·C 

Storage temperature range, Tsta -65 to 125 -65 to 150 ·C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D, N, or W package 260 ·C 

Case temperature for 60 seconds, T C: FK package 260 ·C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 300 300 ·C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values are with respect to both ground terminals connected together. 
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PACKAGE 

D 

FKt 

Jt 

N 

W 

SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 

SLLS079B - SEPTEMBER 1973 - REVISED MAY 1995 

DISSIPATION RATING TABLE 

TA$25"C DERATING FACTOR 
POWER RATING ABOVE TA = 25"C 

950mW 7.6mW'"C 

1375mW 11.0 mW'"C 

1375mW 11.0 mW'"C 

1150mW 9.2mW'"C 

1000mW 8.0mW'"C 

TA=70"C 
POWER RATING 

608mW 

880mW 

880mW 

736mW 

640mW 

TA = 125"C 
POWER RATING 

275mW 

275mW 

200mW 

t In the FK and J packages, the SN55138 chip is alloy mounted. 

recommended operating conditions 

Supply voltage, VCC 

High-level input voltage, VIH 

Low-level input voltage, V I L 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, TA 

MIN 

4.5 

Driver or strobe 2 

Receiver 3.2 

Driver or strobe 

Receiver 

Receiver output 

Driver output 

Receiver output 

-55 

,~TEXAS 
INSTRUMENTS 
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MAX 

5.5 

0.8 

1.5 

-400 

100 

16 

125 

SN75138 

MIN NOM 
UNIT 

MAX 

4.75 5 5.25 V 

2 
V 

2.9 

0.8 
V 

1.8 

-400 IJA 
100 

mA 
16 

0 70 "C 
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SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONSt 
MIN 

SN55138 
TYP:j: MAX 

SN75138 

MIN TYP:j: MAX 
UNIT 

VIK 
Input clamp Driver or 

Vee = MIN, 11=-12mA -1.5 -1.5 V 
voltage strobe 

High-level 
Vee-MIN, VIH(S) =2V, 

VOH output volt- Receiver 2.4 3.5 2.4 3.5 V 
age VIL(R) = VIL max, 10H = -400 IIA 

Low-level Driver 
Vee = MIN, VIH(D) =2V, 0.45 0.45 
Vll(S) - 0.8 V, 10l= 100 mA 

Val output volt- V 
age Receiver 

Vee-MIN, VIH(R) = VIH min, 0.4 0.4 
VIH(S) =2V, 10l= 16 rnA 

Input current 
Driver or 

II (max) at maximum 
strobe Vee-MAX, VI =Vee 1 1 mA 

input voltage 

Driver or 
Vee = MAX, VI = 2.4 V 40 40 

High-level strobe 
IIH input current Vee=5V, VI(R) = 4.5 V, 

IIA 
Receiver 

VI(S)=2V 
25 300 25 300 

Driver or 
Vee-MAX, VI = 0.4 V -1 -1.6 -1 -1.6 mA 

low-level strobe 
III input current Vee = MAX, VI(R) = 0.45 V, 

Receiver 
VI(S) =2V 

-50 -50 IIA 

Input current 

11(0ff) with power Receiver Vee = 0, VI =4.5V 1.1 1.5 1.1 1.5 mA 
off 

Short-circuit 

lOS output cur- Receiver Vee = MAX -20 -55 -18 -55 mA 
rent§ 

All driver Vee = MAX, VI(D) =2V, 
50 65 50 65 outputs low VI(S) =0.8V 

ICC 
Supply cur-

All driver Vee = MAX, VI(R) = 3.5 V, mA 
rent 

outputs VI(S} =2V, 42 55 42 55 
high Receiver outputs open 

.. .. . . t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. Parenthellcalletters D, 
R, and S used with V I refer to the driver input, receiver input, and strobe input, respectively. 

:I: All typical values are at Vee = 5 V, TA = 25°C. 
§ Not more than one output should be shorted at a time. 

switching characteristics, Vee = 5 V, TA = 25°C 

PARAMETERlI 
FROM TO TEST CONDITIONS (INPUT) (OUTPUT) 

tpLH 
Driver Driver 

tpHL 

tpLH 
eL= 50 pF, Rl=500, 

Strobe Driver 
tpHL 

tpLH 
Receiver Receiver, eL= 15 pF RL =4000, 

tpHl 

If tpLH = propagation delay time, low- to high-level output 
IpHl = propagation delay time, high- to low-level output 

2-262 
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See Figure 1 

See Figure 2 

MIN TYP MAX UNIT 

15 24 
ns 

14 24 

18 28 
ns 

22 32 

7 15 
ns 

8 15 



From Output 
Under Test 

SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 

SLLS079B -SEPTEMBER 1973- REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

VCC 

~ Rl r-=-- Test Point 

T Cl _ (see Note B) 

TEST CIRCUIT 

Test 
Point VCC 

From Output --< ....... -f4f-..., ......... H*' 
Under Test 

TEST CIRCUIT 

~~I;~~ :-xr - - 'Xr--- 3V 
SeeNoteD I 1.5V \ 1.5V 

Strobe -JI. .I\.....--ov 

\. 4V 

R"fnl;~~ 1\\,,2._5_V _______ .J£-:. ____ 0 Y 

Input I I I I 

Driver 
Output 

I0Il ~I tplH ~1 .. -~~I-tpHl 
I I 1... ~~:~YOH 

______ -J. ~VOl 
VOLTAGE WAVEFORMS 

Figure 1. Propagation Delay Times 
From Data and Strobe Inputs 

I~ .. --..~I- tPlH 114-.. ---'~~I- tPHl 
I I 

Recelver _______ ,.,fl :.5V ~~:~ VOH 
output. L 

VOL 

VOLTAGE WAVEFORMS 

Figure 2. Propagation Delay Times 
From Receiver Input 

NOTES: A. Input pulses are supplied by generators having the follOWing characteristics: tw = 100 ns, PRR s: 1 MHz, tr s: 10 ns, tf s: IOns, 
ZO~50Q. 

B. CL includes probe and jig capacitance. 
C. All diodes are 1 N916 or 1 N3064. 
D. When testing driver input (solid line) strobe must be low; when testing strobe input (dashed line) driver input must be high. 
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SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 

SLLS079B - SEPTEMBIOR 1973 - REVISED MAY 1995 

TYPICAL CHARACTERISTICSt 

DRIVER TRANSFER CHARACTERISTICS DRIVER TRANSFER CHARACTERISTICS 
6 

> 5 
I 

3, 
1!! 4 
~ 

J 3 

I 
I 2 

a 
oJ> 1 

o 
o 

6 

o 
o 

I 
Vee=5V 
VI(S) = 0.6 V -
Load = 50 0 to Vee 

~- TA=25·e 
I 

TA=125·e I 
TA=-55·e 

2 3 4 

VI(D) - Driver Input Voltage - V 

Figure 3 

STROBE-TO-DRIVER OUTPUT 
TRANSFER CHARACTERISTICS 

TA=125·e 

It( 
f..- TA=25·e 

I 
Vee=5V 
VI(D)=2V _ 

Load = 500 to Vee 

TA =-55·e 
I 
2 3 

VI{S) - Strobe Input Voltage - V 

Figure 5 

4 

6 

> 5 
I 

3, 
1!! 4 
~ 

i 
c5 3 

! 
~ 2 
e: .p 

1 

o 
o 

6 

> 5 
I 

CD 
CI 

1!! 4 
~ 

i 
d 3 

i 
'C 
Q 2 
I 

e: .p 

o 
o 

Vee = 5.5 V I 
Vee=5V 

VI(S) =0.6V 
TA =25·e -

_I-
VCC=4.5V Load = 50 0 to Vee 

2 3 

VI(D) - Driver Input Voltage - V 

Figure 4 

STROBE-TO-DRIVER OUTPUT 
TRANSFER CHARACTERISTICS 

Vee=5.5V 

Vee=5V 

VCC=4.5V 

VI(D) = 2 V 
TA=25·e 

4 

I 
~ 

Load =500to Vee I 

VCC=5.5V 
Vee=4.5V 

123 

VI(S)- Strobe Input Voltage - V 

FigureS 

4 

t Data for temperatures below o·e and above 70·C is applicable to SN55136 circuits only_ 
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SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 

SLLS079B - SEPTEMBER 1973 - REVISED MAY 1995 

TYPICAL CHARACTERISTICSt 

> 
I 

i 

RECEIVER TRANSFER CHARACTERISTICS 

6 ~----,-----~~~--~----, 
VCC=5V 5V 
Load: 

5 ~--_+----r 4000 

~ 4 I====:;;t--t 
J 3 ~===+~:::.... 

i 2 r----I---~-r~~-+---~ 
I 
~ 

~1 

5 

> 
I 

G) 4 f 
~ 
:; 
.s- 3 
::0 a 
Gi 
~ 
i 2 
.::: 
.21 
J: 
I 
J: 

~ 

o 

2 3 
VI(R) - Receiver Input Voltage - V 

Figure 7 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

4 

HIGH-LEVEL OUTPUT CURRENT (RECEIVER) 

I I 

VCC=5V 
VI(R) = 0.8 V 

~A=12~.C 
~~TA=25·C 

TAJ~ 
~ 

r\ 
~ ~ 

o 5 10 15 20 25 30 35 40 

IOH(R) - High-Level Output Current - rnA 

Figure 9 

RECEIVER TRANSFER CHARACTERISTICS 

6 r-----~------~------~-----, TA=25·C 5V 
Load: 

::;- 5 r----I-----t- 4000 

-g. 
.. VCC = 5.5 V 
~4t-.......... ....,. ....... :::----+-
.. VCC=5V 

~ _ VCC=4.5V 
031-~;""--1-...;;;::~,,"~--

~ 
] 2r-----r-----fr~--~----~ 

I 
~ 

~1t----+----t----1l\\--t----j 

> 
I 

G) 

2 3 
VI(R) - Receiver Input Voltage - V 

Figure 8 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

4 

HIGH-LEVEL OUTPUT CURRENT (RECEIVER) 
5 

VI(R) = 0.8 V 

TA = 25·C 
E 4~~--+--r-~-+--t-~-~ 
~ 
:; 
.s-6 3~~~~:::---r--t--T--t_~-~ 

~ a 2~~-~~~~-t--T--t_~-~ 
:f 
I 
J: 

~1r---t--+--r-T~---"I.t--t-~-~ 

5 10 15 20 25 30 35 40 

IOH(R) - High-Level Output Current - rnA 

Figure 10 

t Data for temperatures below O·C and above 70·Cis applicable to SN55138 circuits only. 
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SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS. 

SLLS079B - SEPTEMBER 1973 - REVISED MAY 1995 

TYPICAL CHARACTERISTICSt 

LOW·LEVEL OUTPUT VOLTAGE 
vs 

LOW·LEVEL OUTPUT CURRENT (RECEIVER) 

1.2 ,---"""'--r---rr---.,r---n---, 

VCC=4.5V 

VI(R) = 3.5 V t--i+--t_---/t--I 

TA =-55°C 
0.8 ~--+---'-'--.----II+----If----If--..,.q 

0.6 ~--+---I----Ih'--''---;''''''''",c--+----I 

0.4 I----+--h~+---Ir__--+---I 

0.2 1---:7'2J1~-t_-_+---II----+---I 

oL--~--~-~-~~-~---' 

> 
I 

t 

LOW·LEVEL OUTPUT VOLTAGE 
vs 

LOW·LEVEL OUTPUT CURRENT (DRIVER) 
1.2 ,---"""'--r---nr---r-""""'r"""1'"T--, 

VCC = 4.5 V 
VI(O) = 2 V 

1 VI(S) = 0.8 V -+--H 

0.8 t--+- TA = - 55°C t--+--+-Jt----j ~ 
:; 
.a­
d 
Q) 0.6 I---+--I----t---±fl 
~ ... 
! 0.4 I---+--t-::;~~~-t--+---I 
I ... 
~ 0.2 t---::;~~~I----+----I---t---i 

oL--~--~-~---'--~---' 
o 10 20 30 40 50 60 o 50 100 150 200 250 300 

1.6 

1.4 
0( 
E 
I 1.2 

~ 
:::I 
0 
:; 
Q. 

0.8 .5 

~ 
] 0.6 

I 0.4 

~ 
0.2 

o 
o 

IOl(R} - low-level Output Current - mA 

Figure 11 

, RECEIVER INPUT CURRENT 
vs 

RECEIVER INPUT VOLTAGE 

VCC=5V I 
VI(S) = 2 V 

TA=1125OC,~ 

TA=-55°C - I( 

TA = 125°C 
T A = 25°C, - 55°C"-' 7 I i 

2 3 4 5 
VI(R} - Receiver Input Voltage - V 

Figure 13 

6 

1.6 

1.4 
0( 
E 
I 1.2 

~ 
:::I 
0 
:; 
Q. 

0.8 .5 

~ 
.~ 0.6 

a: 
I 

~ 
0.4 

0.2 

o 

IOl(O} - low-level Output Current - mA 

I 

Figure 12 

RECEIVER INPUT CURRENT 
vs 

RECEIVER INPUT VOLTAGE 

VI(S) = 2 V 
t- TA = 25°C 

o 

L 
V 

! 
VCC = 4.5 V -I 

I I 
VCC=5V - f-t 

VCC = 5.5 V 

~ 1 

"'- II 
2 3 4 5 

VI(R} - Receiver Input Voltage - V 

Figure 14 

t Data for temperatures below O°C and above 70°C is applicable to SN55138 circuits only. 
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SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 

SLLS079B - SEPTEMBER 1973 - REVISED MAY 1995 

TYPICAL CHARACTERISTICSt 
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SUPPLY CURRENT 
vs 

SUPPLY VOLTAGE 
(ALL DRIVER OUTPUTS LOW) 

VI(S)=0.8V 
VI(D) = 2V 
Driver Loads = 1 k.Q to 5 V 

I ~ 

TA ='25oe ~ ~ 
~ VrA= 125°e 

~ V 

~ r / TA = -550e 

I) 
.. ~ ~ 

2 3 4 5 6 

Vee - Supply Voltage - V 

Figure 15 

PROPAGATION DELAY TIMES 
vs 

FREE-AIR TEMPERATURE 

7 

Vee = 5 V I I I I I , I 
Driver Load: eL = 50 pF, RL = 50 n, See Figure 1· 
Receiver Load: CL = 15 pF, RL = 400 n, 
See Figure 2 -I-- tpHL<!:.~r-

I .1, 10-
tPLH(~ ~ 

~ ... j..--- tPLH(D;?J...- _f-- tpHL(D-D) _ r---
I 

tPL~(~~ ....... 
tPHL(R-R) 

i I 

8 

-6 -40 -20 0 20 40 60 80 100 120 140 

TA - Free-Air Temperature - °C 

Figure 17 
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o 

TA = 25°e 
VI(S)=0.8V 

SUPPLY CURRENT 
vs 

SUPPLY VOLTAGE 

Driver Loads = 1 kg to 5 V 
R Output Open I I 

I, 14 Drlier Inputs at h 
2 Driver Inputs at 2 V, .a ~ 
2 Driver Inputs at 0.8 '!...., ~ 

'" ~ 

~rlver Inputs at 0.8 V 

P' 
J 

/ 
,./ 

2 3 4 5 6 
Vee - Supply Voltage - V 

Figure 16 

PROPAGATION DELAY TIMES 
vs 

SUPPLY VOLTAGE 

TA = 25°e I I I I I I 

7 

I 
Driver Load: eL = 50 pF, RL = 50 n, See Figure 1 
Receiver Load: eL = 15 pF, RL = 400 n, -
See Figure 2 _IS • 

tP.HL ;-01 

I I 
tPLHIS-D) 

tPLH(D-D) 

tpHL(D-D) 
',' 'I 

tPHL(R-R) 

rr r--

8 

4.5 4.6 4.7 4.8 4.9 5 5.1 5.2 5.3 5.4 5.5 

Vee - Supply Voltage - V 

Figure 18 

t Data for temperatures below ooe and above 700e is applicable to SN55138 circuits only, 
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SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 

SLLS079B - SEPTEMBER 1973 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

.. c 
I 

~ 
I 
a 

DRIVER 
PROPAGATION DELAY TIMES 

vs 
LOAD CAPACITANCE 

I 10~~-1--+--+--~~~~+--+~ 
e 
D. 
I 

J. 
VCC=SV 

Sl--t--t--+--t- RL = 50 0, 
See Figure 1 
TA=2S"C 

O~~~--~~--~~~--~~~ 

o ~ ~ 50 80 1001~M0150180~0 
CL - Load Capacitance - pF 

Figure 19 

c o 

I e 
D. 
I 

J. 

,18 

14 

12 

6 

4 

2 

o 

RECEIVER 
PROPAGATION DELAY TIMES 

vs 
LOAD CAPACITANCE 

vcd=svi I I 

RL = 400 0, See Figure 2 
TA=2S"C 

tPHL(~ ~ 

---
-- .....-::: ~ ~.R) 

~ ~ --
o 10 20 30 40 SO 60 70 80 

CL - Load Capacitance - pF 

Figure 20 

APPLICATION INFORMATION 
SV SV 

P 

I SO ft Belden #879S 
100·g Telephone Cable - I I @ 

@i1/4SNSS1>38--+I-+ 

@.---
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3V 
2V 

OV 

@ 

L _____ -l 

SV 
4V 

2V 

SV 
4V 

------------------OV 

2V 

OV 

@ 

TYPICAL VOLTAGE WAVEFORMS 

Figure 21. Polnt-to-Polnt Communication Over 50 Feet of Twisted Pair at 5 MHz 
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SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 

SLLS079B - SEPTEMBER 1973 - REVISED MAY 1995 

APPLICATION INFORMATION 
5V 

loon 
r-----, 

r--+----+----+-----r---=--=-:--+I I 0+-

@ @ @ 

p 
Belden #8795 
Telephone Cable 
or Equivalent 

I 
>-+--+@ 

---- 4V 

Li~ f 3V 
@ ------t~-----t= 2V 

---- ~ -- -OV 

2V 

OV 

@ 

@-

-4V 

-2V 

- OV 

TYPICAL VOLTAGE WAVEFORMS 

4V 

2V 

OV 

Figure 22. Party-Line Communication on 500 Feet of Twisted Pair at 1 MHz 

5V 5V 

loon 1--' 
1000 ft RG-53 

or Equivalent 

>-t-@ 

--------------------OV 

5V 
---- 4V 

------- ----- OV 

TYPICAL VOLTAGE WAVEFORMS 

3V 
---- 2V 

OV 

Figure 23. Polnt-to-Polnt Communication Over 1000 Feet of Coaxial Cable at 1 MHz 
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• Single 5-V Supply 

• ±100-mV Sensitivity 
• For Application as: 

Single-Ended Line Receiver 
Gated Oscillator 
Level Comparator 

• Adjustable Reference Voltage 

• TTL Outputs 
• TTL-Compatible Strobe 

• Designed for Party-Line (Data-Bus) 
Applications 

• Common Reference Voltage Pin 

• Common Strobe 
• SN75141 Has Diode-Protected Input Stage 

for Power-Off Condition 

description 

Each of these devices consists of a dual 
single-ended line receiver with TTL-compatible 
strobes and outputs. The reference voltage 
(switching threshold) is applied externally and can 
be adjusted from 1 .5 V to 3.5 V, making it possible 
to optimize noise immunity for a given system 
design. Due to their low input current (less than 
1 00 ~), they are ideally suited for party-line 
(data-bus) systems. 

The SN75140 has a common reference voltage 
pin and a common strobe. The SN75141 is the 
same as the SN75140 except that the input stage 
is diode protected. 

The SN75140 and SN75141 are characterized for 
operation from O°C to 70°C. 

SN75140, SN75141 
DUAL LINE RECEIVERS 

SLLS080B - JANUARY 1977 - REVISED MAY 

P OR pst PACKAGE 
(TOP VIEW) 

cOMSTRB 2 7 20UT 
10UTD8 Vee 

1 LINE 3 6 COM REF 
GND 4 5 2L1NE 

t The PS package is only available 
left-ended taped and reeled (order 
SN75140 PSLE). 

THE SN75141 IS NOT RECOMMENDED 
FOR NEW DESIGNS 

logic symbol* 

COMSTRB -=2'-----1 

1 LINE -'<----I 
1 lOUT 

COMREF 

2LINE -'<----I 

:I: This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

logic diagram (positive logic) 

COMSTRB +-~--.... ,-..... 
lLINE 

COMREF ----'r-".A.r 

FUNCTION TABLE 
(each receiver) 

LINE INPUT STROBE 

s Vref-100 mV L 

;:, Vref + 100 mV X 
X H 

OUTPUT 

H 
L 
L 

H = high level, L = low level, X = irrelevant 

~TEXAS. 
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SN75140, SN75141 
DUAL LINE RECEIVERS 

SLLS080B - JANUARY 1977 - REVISED MAY 1995 

schematic (each receiver) 

r-~-~---~---~--~-~---~~---~~--VCC 

750 1500 4000 4000 To other 
Line Receiver 

LINE 
1500 

COMREF~~~4--~ 

+---OUT 

To other 
Line Receiver L---~~--~--_+--+_-~--~~~--~---GND 

To Other Line Receiver 

LEGEND: L-_____ COMSTRB 

1111II1111 SN75140 device only 

Resistor values shown are nominal and in ohms. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Reference input voltage, V ref ............................................... ••• .. . .. • .. . • • ... 5.5 V 
Line input voltage range with respect to GND .......................................... - 2 V to 5.5 V 
Line input voltage with respect to Vref ........................................................ ±5 V 
Strobe input voltage ....................................................................... 5.5 V 
Continuous total power dissipation ...............................•..... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, T st9 .................................................. - 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other condHions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated condHions for extended periods may affect device reliability. 

NOTE 1: Unless otherwise specified, voltage values are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE TA :S25°C DERATING FACTOR 
POWER RATING ABOVE TA = 25°C 

D 725mW 5.8mW/oe 

P 1000mW 8.0mW/oe 

PS 450mW 3.6mW/oe 

recommended operating conditions 

Supply voltage, Vee 

Reference input voltage, Vref 

High-level line input voltage, VIH(L) 

Low-level line input voltage, VIL(L) 

High-level strobe input voltage, VIH(S} 

Low-level strobe input voltage, VIL(S) 

2-272 
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TA = 70°C 
POWER RATING 

464mW 

640mW 

288mW 

MIN 

4.5 

1.5 

Vref+ 0.1 

0 

2 

0 

NOM MAX UNIT 

5 5.5 V 

3.5 V 

Vee-1 V 

Vref-0.1 V 

5.5 V 

0.8 V 



SN75140, SN75141 
DUAL LINE RECEIVERS 

SLLS080B - JANUARY 1977 - REVISED MAY 1995 

electrical characteristics over recommended operating free-air temperature range, Vee = 5 V ±1 0%, 
Vref = 1.5 V to 3.5 V (unless otherwise noted) 

PARAMETER TEST CONDITIONS 

VIK Strobe input clamp voltage II(s)=-12mA 

VOH High-level output voltage 
Vll(l) = Vref - 100 mV, 
10H = -400 lJA 

Vll(S) - 0.8 V, 

VIH(l) = Vref + 100 mV, Vll(S) = 0.8 V, 

VOL low-level output voltage 
10l= 16 mA 

Vll(l) = Vref -100 mV, VIH(S) =2V, 
IOl=16mA 

Strobe input current at Strobe 
II(S) maximum input voltage VI(S) = 5.5 V 

COMSTRB 

Strobe 

COMSTRB 
VI(S) =2.4 V 

IIH High-level input current LINE VI(l) = 3.5 V, Vref = 1.5 V 

Reference 

eOMREF 
VI(l) =0, Vref = 3.5 V 

Strobe 

COMSTRB 
VI(S) =0.4 V 

III low-level input current LINE VI(l)=O, Vref = 1.5 V 

Reference 

COMREF 
VI(l) = 1.5 V, Vref = 0 

lOS Short-circuit output current:!: Vee - 5.5 V 

leeH Supply current, output high VI(S) =0, VI(l) = Vref-100 mV 

ICCl Supply current, output low VIIS) =0, VIIU - Vref + 100 mV 

t All typical values are at Vce = 5 V, TA = 25°C. 
:!: Only one output should be shorted at a time. 

switching characteristics, Vee = 5 V, Vref = 2.5 V, TA = 25°C 

tpLH(l) 

tpHl(l) 

tplHIS) 

tPHl(S) 

PARAMETER TEST CONDITIONS 

Propagation delay time, low- to high-level outputfrom LINE 
elm 15 pF, Propagation delay time, high- to low-level output from LINE 

Propagation delay time, low- to high-level output from COMSTRB 
Rl= 400 kO, 
See Figure 1 

Propagation delay time, high- to lOW-level output from eOMSTRB 

~TEXAS 
INSTRUMENTS 
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MIN TYpt MAX UNIT 

-1.5 V 

2.4 V 

0.4 

V 

0.4 

1 
mA 

2 

40 

80 

35 100 lJA 
35 100 

70 200 

-1.6 
mA 

-3.2 

-10 

-10 lJA 
-20 

-18 -55 mA 

18 30 rnA 

20 35 mA 

MIN TYP MAX UNIT 

22 35 
ns 

22 30 

12 22 
ns 

8 15 
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SN75140, SN75141 
, DUAL LINE RECEIVERS 

SLLS080B - JANUARY 1977 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

2.5 V Vee Output 

S10na~ ~ -+I 14- S10ns 

I I ~_+. 
LIN/~O%~oo/O~2.5V------------ :::: 

LINE Il..lt -- 35V 

I : S10ns~ ~ ~~14- S10na 

COMSTRB I I 1.5 V!f. 900/0 t 1.5 V • 
I I _1 10% 10% - 0 V 

tpHL(L) ~ : tPHL(S) -.r r- I 
OOMSTRB I 
(-Note B) L __ -.f-_..J l' 

CL;15pF 
(_Note B) 

TEST CIRCUIT (_ Note A) 

I ~ tpLH(L) I ~ I+- tPLH(S) 

--'"'\ I II :r-- VOH 

Output 1.5V" 1.5V I 1.5V \ 1.5V, _ VOL 

VOLTAGE WAVEFORMS 

NOTES: A. Input pulses are supplied by generators having the following characteristics: PRR S 1 MHz. duty cycle S 50%. Zo • 50 n 

2-274 

B. Unused strobes are to be grounded. 
C. CL includes probe and Jig capacitance. 
D. All diodes are lN3064. 

Figure 1. Test Circuit and Voltage Waveforms 

4 

> 3 
I , 
i 2 

6 
I 

~ 

o 
o 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
vs 

LINE INPUT VOLTAGE 

I 
Vee=5V 

" 
Vref = 2.5 V 

VI(S)=O 
TA=25°C 

\. 

1 234 
VI(L) - LIne Input Voltage - V 

Figure 2 
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APPLICATION INFORMATION 

5V 

SN75140, SN75141 
DUAL LINE RECEIVERS 

SLLS080B - JANUARY 1977 - REVISED MAY 1995 

Strobe 

Data Input-+--{-~>-+ __ + ___ """_""""--1r---1"'" 
---.., 

I 

Strobe 

---'---"~ .... 
RT 

Vref 

I 
I 
I 
I 
I 

OUT 

1/2 SN75361A 1/2 SN75140 11/2 SN75141 

Any 
Series 54/74 

Logic 

Figure 3. Line Receiver 

COMSTRB 

N = 1 

N = 2 .----+-+---1 

N=~ __ --~--r, 

N = 7st '-----t--I--I"'" 

SN751401SN75141 

SN751401SN75141 

t Although most Series 54174 circuits have a 2.4-V output at 400 !lA. they are typically capable of 
maintaining a 2.4-V output level under a load of 7.5 mAo 

Figure 4. High Fanout From Standard TTL Gate 

~TEXAS 
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SN75140, SN75141 
DUAL LINE RECEIVERS 

SLLS080B - JANUARY 1977. - REVISED MAY 1995 

2-276 

APPLICATION INFORMATION 

VCC=5V 
,._.1 _____ , 5V 

I I 
I 

Data In _L-~ __ 

Data In Strobe -;-~ __ 

VCC=5V 
,._..J _______ , 
I I 
I I 

I 
Data Out 

Data Out Strobe ---11----.. 
I 
I 

I I '-_________ .J 

1/2 SN75140 11/2 SN75141 

Data Bus 

5V 

RT (50 to 100 0 depending 
on line Impedance) 

Vref = 1.5 V to 3.5 V 

NOTE A: Using this arrangement, as many as 100 transceivers can be connected to a single data bus. The 
adjustable reference voltage feature allows the noise margin to be optimized for a given system: 
The complete dual bus transceiver (SN75453B driver and SN75140 receiver) can be assembled 
in approximately the same space required by a single 16-pin package and only one power supply 
is required (5 V). Data in and data out are TTL compatible. 

Figure 5. Dual Bus Transceiver 

VCC=5V 
R1 

Strobe 

Signal Input -+-+-i'.,..--r-..,. 

RT 

X>+-.._- TTL Output 

Figure 6. Schmitt Trigger 
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SN75140, SN75141 
DUAL LINE RECEIVERS 

SLLSOBOB - JANUARY 1977 - REVISED MAY 1995 

APPLICATION INFORMATION 

R1 =B.2kn 
RT = 3.9 kn 
RF=16kn 
TA=25°C 

OUTPUT VOLTAGE 
vs 

INPUT VOLTAGE 

0.5 1 1.5 2 2.5 
VI -Input Voltage - V 

> 
I 

011 
CII 

:ll! 
~ 
!i 
8-,. 
0 
I 

.p 

3 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 
o 

R1 =5.9kn 
RT=3.9kn 
RF=5kn 
TA = 25°C 

OUTPUT VOLTAGE 
vs 

INPUT VOLTAGE 

0.5 1 1.5 2 2.5 
VI -Input Voltage - V 

3 

NOTE A: Slowly changing input levels from data lines, optical detectors, and other types of transducers may be converted to standard TTL signals 
with this Schmitt trigger circuit. R1 , RF, and AT may be adjusted for the desired hysteresis and trigger levels. 

Vraf 

Figure 7. Examples of Transfer Characteristics 

COMSTRB 

JO-t-t--..- OUT COMSTRB 

OUT 

R 

Figure 8. Gated Oscillator 
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SN75140, SN75141 
DUAL LINE RECEIVERS 

SLLSOSOB -JANUARY 1977 - REVISED MAY 1995 

40 

:i! 20 
:::E 
I 

lr 
i 10 ::I 

~ 7 II. .. 
J 
~ 4 

I 

J 2 

1 
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APPLICATION INFORMATION 

~ 
~ 

OSCILLATOR FREQUENCY 
va 

RC TIME CONSTANT 

....... .... 

....... -i"-r- ~Vref=1.5V 

7" --
/ 1"-00 

<- Vref = 2.6 V 

RF=16kO 
tw=.Jl:l! 

f 
VCC=5V 
TA=26°C 

I I III 
0.1 . 0.2 0.4 0.7 1 2 4 7 10 

RC Time Constant - J18 

Figure 9 
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• Meets or Exceeds the Requirements of 
ANSI EIA/TIA-422·B and -423-B 

• Meets or Exceeds the Requirements of 
ANSI EIA/TIA·232·E and ITU 
Recommendation V.28 With External 
Components 

• Meets Federal Standards 1020 and 1030 

• Bullt·ln 5-MHz Low·Pass Filter 

• Operates From Single 5-V Power Supply 

• Wide Common·Mode Voltage Range 

• High Input Impedance 

• TTL·Compatlble Outputs 

• 8-Pln Dual·ln·Llne Package 

• Pinout Compatible With the J,lA9637 and 
J,lA9639 

description 

The SN75146 is a dual differential line receiver 
designed to meet ANSI Standards EIAITIA-422·B 
and -423-B. The receiver is designed to have a 
constant impedance with input voltages of ±3 V to 
±25 V allowing it to meet the requirements of 
EIA/TIA-232-E and ITU recommendation V.2B 
with the addition of an external bias resistor. This 
receiver is designed for low-speed operation 
below 355 kHz and has a built-in 5-MHz low-pass 
filter to attenuate high-frequency noise. The inputs 
are compatible with either a single-ended or a 
differential line system and the outputs are TTL 
compatible. This device operates from a single 
5-V power supply and is supplied in both the B-pin 
dual-in-line and small-outline packages. 

The SN75146 is characterized for operation from 
O·C to 70·C. 

SN75146 
DUAL DIFFERENTIAL LINE RECEIVER 

D OR P PACKAGE 
(TOP VIEW) vcc[]a 11N+ 

10UT 2 7 11N-
20UT 3 6 21N+ 
GND 4 5 21N-

THE SN75146 IS NOT RECOMMENDED 
FOR NEW DESIGNS. 

logic symbolt 

11N+ 

11N-

21N+ 

21N-

a 
7 

8 

5 

~ ] 
r-.. 

.ITt> 
2 

V 1 OUT 

3 20UT 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

logic diagram ' 

8 
11N+ ~ 10UT 
1IN-~ 

6 
2IN+~20UT 
2IN-~ 

~1ExAs 
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SN75146 
DUAL DIFFERENTIAL LINE RECEIVER 

SLLSo'15B - FEBRUARY 1986 - REVISED MAY 1995 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

VCC -----.---.---------

Input 

740 0 NOM 

7.4 kn NOM 

.7400 NOM 

R1 

7.41 R1 

.--+--------

TYPICAL OF ALL OUTPUTS 

-----+-- Vee 
500 NOM 

Output 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee (see Note 1) ...................•.....................•.... -0.5 V to 7 V 
Input voltage, V, ................... • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .. ±25 V 
Differential input voltage, V,O (see Note 2) .........••.................................... . •. ±25 V 
Output voltage range, Vo (see Note 1) . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 5.5 V 
Low-level output current, IOl .............................................................. 50 mA 
Continuous total dissipation ............................................. See Dissipation Rating Table 
Operating free-air temperature range, TA .............................................. boe to 70°C 
Storage temperature range, Tstg ........... , ...................................... - 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................. " 260°C 

t Stresses beyond Ihose listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values, except differential input voltage, are With respect to the network ground terminal. 
2. Differential input voltage is melisured at the noninverting input with respect to the corresponding inverting input. 

PACKAGE 

o 
p 

DISSIPATION RATING TABLE 

TA S 25·C OPERATING FACTOR TA = 70·C 
POWER RATING ABOVE TA = 25·C POWER RATING 

725mW 

1000mW 

5.8mWfOC 

8.0mWfOC 

464mW 

640mW 

recommended operating conditions 

Supply voltage, VCC .' 
Common-mode input voltage, VIC 

Operating free-air temperature, TA 

2-280 
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MIN 

4.75 

0 

NOM 

5 

25 

MAX UNIT 

5.25 V 

±7 V 

70 ·C 



SN75146 
DUAL DIFFERENTIAL LINE RECEIVER 

SLLS015B - FEBRUARY 1986 - REVISED MAY 1996 

electrical characteristics over recommended ranges of supply voltage, common-mode input 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

-02=1= 0.2 
VIT Threshold input voltage (VIT + and VIT _) 

See Note 3 -0.4=1= 
V 

0.4 

Vhys Hysteresis (VIT + - VIT-) 70 mV 

VIB Input bias vottage 11=0 2 2.4 V 

VOH High-level output voltage VID= 0.2 V, 10=-1 mA 2.5 3.5 V 

VOL Low-level output voltage VID =-0.2 V, 10-20 mA 0.35 0.5 V 

rj Input resistance VI = 3 Vt025 VorVI =-3V to-25 V, 6 7.8 10.5 kO See Note 4 

VCC=Ot05.5V, I VI = 10 V 1.1 3.25 
II Input current mA See Note 5 IVI=-10V -1.6 -3.25 

lOS Short-<:ircuit output current§ VO=O, VID =0.2V -40 -75 -100 mA 

ICC Supply current VID=-0.5V, No load 35 50 mA 

t All typical values are at VCC = 5 V, TA = 25°C. 
=1= The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet forthreshold levels 

only. 
§ Only one output should be shorted at a time, and duration of the short circuit should not exceed one second. 
NOTES: 3. The expanded threshold parameter is tested with a 500-0 resistor in series with each input. 

4. rj is defined byaVl/all. 
5. The input not under test is grounded. 

switching characteristics, Vcc = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

tPLH Propagation delay time, low-to-high-Ievel output 

tpHL Propagation delay time, high-to-Iow-Ievel output 
CL = 30 pF. See Figure 1 

PARAMETER MEASUREMENT INFORMATION 

Output 

3920 

MIN TYP MAX 

100 150 300 

100 150 300 

Input -t>---f 

510 

(see N~;;~ -- -]"~-oo;.-o ---5-00;.~. 'I 
-0.5 v--A 1... ----

UNIT 

ns 

ns 

CL=30pF 
(see Note A) 

3.92kO 
Output 

~ tpLH ~tpHL 
1 ~;.;.,.----"""\t--- VOH f 1.5V 1.5V, 

----.I. .....-- VOL 

VOLTAGE WAVEFORMS 

TEST CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 
B. The input pulse is supplied by a generator having the following characteristics: tr S 5 ns, tf S 5 ns, PRR S 300 kHz, duty cycle = 50%. 

Figure 1. Test Circuit and Voltage Waveforms 
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4 

o 
-100 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 
4 

VCC=4.75V VCC = 5.25 V 
TA = 25°C 

I I 

I VIC=O i 

TA=25°C I 
: I 

I 
I 

VIC=O J 
> 3 
I 

CD 
Dl 

I I VIC=±7V I I VIC=±7V 
:!1l 
~ 

2 

I I 
VIC=±7V I I 

I VIC=O ! • 
I I I 

-50 o 50 100 

:; 
.& 
:J 
0 
I 

~ 

I 
VIC=±7V I 

o 
-100 

I 
I 

-50 

I 
I 

VICJO ! 
I 

o 50 
VID - Differential Input Voltage - mV VID - Differential Input Voltage - mV 

Figure 2 Figure 3 

APPLICATION INFORMATION 

12 V 

>----SL 

See Note A 

V 

NOTE A: In order to meet the input-impedance and ope.n-circuit-input voltage requirements of 
ANSI Standard EIAlTIA-232-E and ITU recommendation V.28 and ensure 
open-circuit-input fail-safe operation, R and V are selected to satisfy the following 
equations: 

V = -1.1--3.3 ~ volts 
I 

R(r.) 
3 kQ :s __ 1- :s 7 kQ 

R + ri 

Figure 4. EIAITIA·232·E System Applications 
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5V 

SN75146 
DUAL DIFFERENTIAL LINE RECEIVER 

SLLS015B - FEBRUARY 1986 - REVISED MAY 1995 

APPLICATION INFORMATION 

TwIsted Pair 5V 

1/2SN75148 

5V 

1/2SN75148 

Figure 5. EIAlTIA·422·B System Applications 
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• Meets or Exceeds the Requirement of ANSI 
EIAlTIA-232-E and ITU Recommendation 
V.28 

• Withstands Sustained Output Short Circuit 
to Any Low-Impedance Voltage Between 
-25Vand25V 

• 2-118 Max Transition Time Through the 3-V 
to -3-V Transition Region Under Full 
250o-pF Load 

• Inputs Compatible With Most TTL Families 

• Common Strobe Input 

• Inverting Output 

• Slew Rate Can Be Controlled With an 
External Capacitor at the Output 

• Standard Supply Voltages ... ±12 V 

description 

The SN75150 is a monolithic dual line driver 
designed to satiSfy the requirements of· the 
standard interface between data terminal 
equipment and data communication equipment as 
defined by ANSI EIAffIA-232-E. A rate 0120000 
bits per second can be transmitted with a full 
2500-pF load. Other applications are in data­
transmission systems using relatively short single 
lines, in level translators, and for driving MaS 
devices. The logic input is compatible with most 
TTL families. Operation is from 12-V and -12-V 
power supplies. 

The SN75150 is characterized for operation from 
O·C to 70·C. 

SN75150 
DUAL LINE DRIVER 

D OR P PACKAGE 
crOP VIEW) 

1A 2 7 1Y 
2A 3 62Y 

S08 Vcc+ 

GND 4 5 Vcc-

logic symbolt 

t This symbol is In accordance with ANSI/IEEE Sid 91-1984 
and IEC Publication 617-12. 

logic diagram (positive logic) 

s 

1A ..:2'--+--I 

2A ..::3'--_-1 

~TEXAS . 
INSTRUMENTS 
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SN75150 
DUAL LINE DRIVER 
SLLS081B-JANUARY 1971 - REVISED MAY 1995 

schematic (each line driver) 

vcc+---.----~------------~-----.------~-------------. 

To Other 
Line Driver 

Input A ---14--' 
11 kn 

Strobe S --_'-+ ___ ~~"'-I~""-I 

To Other 
Line Driver 

7kn 

4.5kn 

GND--'---'--. 

To Other 
Line Driver 

To Other 
Line Driver 

15kn 10kn 

15kn 

vcc----.------------~-----.--~~~ 

Resistor values shown are nominal. 

~TEXAs' 
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SN75150 
DUAL LINE DRIVER 

Sl.LS081B-JANUARY le71-REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vcc+ (see Note 1) ............•...........•....•.......•..........••.•...... 15 V 
Supply voltage, Vcc- .. '.... .. ..... ....... .. . . ..... . . . .. ............ ... ... ..... ... .. .. . ... -15 V 
Input voltage, VI .......................................................................... 15 V 
Applied output voltage ..............•..................................................... ±25 V 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, TA ............................•................. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1116 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "racommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: Voltage values ara with respect to network ground terminal. 

PACKAGE 

D 
p 

DISSIPATION RATING TABLE 

TA S 25°C DERATING FACTOR TA = lO°C 
POWER RATING ABOVE TA = 25°C POWER RATING 

725 mW 5.8 mwrc 464 mW 

1000 mW 8.0 mwrc 640 mW 

recommended operating conditions 

MIN 

Supply voltage, VCC+ 10.8 

Supply voitage, V CC _ -10.8 

High-level input voltage, VIH 2 

Low-level input voltage, VIL 0 

Driver output voltage, Vo 

Operating free-air temperature, T A 0 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 85S303 • I?ALlAS. TEXAS 75266 

NOM MAX UNIT 

12 13.2 V 

-12 -13.2 V 

5.5 V 

0.8 V 

±15 V 

70 °C 
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electrical characteristics over recommended operating free-air temperature range, V cc± = ±13.2 V 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VOH High-level output voHage VCC+ - 10.8 V, VCC- --10.8V, 5 8 V 
VIL-0.8V, RL-3kO to7kO 

VOL Low-level output voltage (see Note 2) VCC+ = 10.8 V, VCC- = -10.8 V, -8 -5 V 
VIH=2V, RL = 3 kO to 7 kO 

Data input 1 10 
IIH High-level input current 

Strobe input 
VI=2.4V 

2 20 IIA 

Data input -1 -1.6 
IlL Low-level input current VI =0.4V rnA 

Strobe input -2 -3.2 

VO=25V 2 8 

Short-circuit output current; 
Va =-25 V -3 -8 

lOS rnA 
VO-O, VI-3V 10 15 3D 

VO=.O, VI=O -10 -15 -30 

ICCH+ Supply current from VCC +, high-level output VI-O, RL - 3 kO, 10 22 
rnA 

ICCH- Supply current from V CC _, high-level output TA = 25°C -1 -10 

ICCL+ Supply current from V CC +, low-level output VI=3V, RL= 3 kO, 8 17 
TA-25°C rnA 

ICCL- Supply current from VCc_low-level output -9 -20 

t All typical values are at VCC+ = 12 V, VCC..., - -12 V, TA = 25°C. 
; Not more than one output should be shorted at a time. -
NOTE 2: The algebraic convention, in which the less positive (more negative) limit is designated as minimum, Is used in this data sheet for logic 

levels only, e.g., when -5 V is the maximum, the typical value is a more negative voltage. 

switching characteristics, VCC+ = 12 V, VCC-= -12 V, TA = 25°C (see Figure 1) 

ITLH 

ITHL 

ITLH 

ITHL 

tPLH 

tPHL 

2-288 

PARAMETER TEST CONDITIONS 

Transition time, low-to-high-Ievel output 
RL - 3 kOtO 7 ko 

Transition time, high-to-Iow-Ievel output 
CL-2500 pF, 

Transition time, Iow-to-high-Ievel output 
CL-15 pF, 

Transition time, high-to-Iow-Ievel output 
RL=7kO 

Propagation delay time, low-to-high.Jevel output 
CL= 15 pF, RL=7kO 

Propagation delay time, high-to-Iow-Ievel output 

~I . TEXAS 
NSTRUMENTS 

POST OFRCE BOX 655303 • DALLAS. TEXAS 75265 

MIN 

0.2 

0.2 

TYP MAX UNIT 

1.4 2 lIS 
1.5 2 lIS 
40 n8 

20 ns 

60 ns 

45 ns 



SN75150 
DUAL LINE DRIVER 

SLLS081B - JANUARY 1971 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

3V VCC+ VCC-,._L ____ -'-., , 
I 

Pulse 
Generator 

(see Note A) 

>e>+----.>-----+-- Output 

I L---T---.J 
TEST CIRCUIT 

S10n8~ ~S10n8 

• 10%~"":900/0~--"!'9O%=:"'l5~.c% I i~: ----- :: 
14 501J11 -I 

Input 

I+-tPHL-j j+- tpLH1 

Output ------3-, V ..... ~ -3 V . -3 V ~ 
trHL .J...-J trLH --l..-.i 

VOH 

VOL 

NOTES: A. The PIllse generator has the following characteristics: duty cycle S 50%. Zo - 50 n 
B. CL includes probe and jig capacitance. 

Figure 1. Test Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS. TEXAS 76266 2-289 



SN75150 
DUAL LINE-DRIVER 

SLLS081 B..., JANUARY 1971 ..., REVISED MAY 1995 

2-290 

c 
E 
I 

t: 
~ 
c'3 
; 
S-a 
I 

.9 

20 

15 

10 

5 

0 

-5 

-10 

-15 

-20 

, TYPICAL CHARACTERISTICS 
OUTPUT CURRENT 

vs 
APPLIED OUTPUT VOLTAGE 

VCC+=12V VI=2.4V 
VCC...,=-12V -
TA:25°C r 

r:-- f::-. .... 
i--

f-~ 
.... -...... -l- t- RL=7kn - ...... " ...... RL=3kn 

!/ - VI = 0'14 V 

-25 -20 -15 -10 -5 0 5 10 15 20 25 
Vo - Applied Output Voltage - V 

Figure 2 

APPLICATION INFORMATION 

r-----' 
Channel 1 I 
Data Input >01 ........ ----, 

Strobe 

Channel2 -r--"L,_ 
Data Input 

Channel 2 
Data Output 

Hysteresis -+-___ .. 
Control 

Channel 1 
Data Outllut 

Channel 1 Strobe 

_ MIL·STD·188C 
Interfaces 

Figure 3. Dual-Channel Single-En~ed Interface Circuit Meeting MIL-STD-188C, Paragraph 7.2 • 

.i . 
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SN75151 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

• Meets or Exceeds the Requirement of ANSI 
EIAITIA-422-B 

• High-Impedance Output State for 
Party-Line Operation 

• High Output Impedance In Power-Off 
Condition 

• Low Input Current to Minimize Loading 

• Single 5-V Supply 
• 4().mA Sink- and Source-Current Capability 
• High-Speed Schottky Circuitry 

• Low Power Requirements 

description 

DW OR N PACKAGE 
(TOP VIEW) 

1Y 
1Z 
1C 
CC 
2C 
2Z 

Vee 
4A 
4Y 
4Z 
4C 
S 
3C 
3Z 
3Y 

11 3A 

This line driver is designed to provide differential signals with high current capability on balanced lines. This 
circuit provides strobe and enable inputs to control all four drivers and provides an additional enable input for 
each driver. The output circuits have active pullup and pulldown resistors and are capable of sinking or sourcing 
40mA. 

The SN75151 meets all requirements of ANSI EIAfTIA-422-8 and Federal Standard 1020. The SN75151 is 
characterized for operation from O°C to 70°C. 

ENABLE 
CC 

L 

X 

H 

H 

H 

FUNCTION TABLE 

INPUTS 

ENABLE STROBE DATA 
C S A 

X X X 

L X X 

H L X 

H X L 

H H H 

~TEXAS 
INSTRUMENTS 

OUTPUTS 

y Z 

Z Z 

Z Z 

L H 

L H 

H L 
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SN75151 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLS082B - DECEMBER 1978 - REVISED MAY 1995 

logic symbolt 

S 

CC 

15 

5 
01 

~2 

logic diagram (positive logic) 

15 
S --------, 

5 
CC 

4 
1C 

1C 

1A 

2C 

2A 

3C 

3A 

4C 

4A 

4 
2EN r> 2 

'V 1Y 1Y 
1 

1 'V 
6 

9 

14 

11 

16 

19 

3 

8 

7 

12 

13 

18 

17 

1Z 

2Y 

2Z 

3Y 

3Z 

4Y 

4Z 

t This symbol Is in accordance with ANSI/IEEE Sid 91-1984 
and lEe Publication 617-12. 

schematic 

StrobeS 
To Three 

1A 1Z 

2C 

2A 

3C 

3A 

4C 

4A 

6 

-....-----..'-1---- 2Y 
9 

2Z 

14 

11 
3Y 

--;----+-;~~J_- 3Z 

16 

'--....--~-.,"--- 4Y 

-------;~~J_- 4Z 
19 

Common to One 
Other Channel Other Drivers Input A r-, 

VCC~-4r-~----~----~----~~---4r-~--~~r-----~-~----4r-' 

EnableC 
(SN75151 only) - -­

Common Enable CC _-+-...-f+-4--1N-l 

Resistor values shown are neminal. 
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SN75151 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLS082B - DECEMBER 1978 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwisenoted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Input voltage, VI .......................................................................... 5.5 V 
Continuous total dissipation ............................................. See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. DOC to 7DoC 
Storage temperature range, Tstg .................................................. -65°C to ·15DoC 
Lead temperature 1,6 mm (1/16 inch) from case for 1 D seconds ..... . . . . . . . . . . . . . . . . . . . . . . . . .. 26DoC 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values, except differential output voltage VOO, are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE 
TA,,25°C OPERATING FACTOR 

POWER RATING ABOVE TA = 25°C 

OW 1125 mW 9.0mW/oC 

N 1150mW 9.2mW/oC 

recommended operating conditions 

Supply voltage, VCC 

High-level input voltage, VIH 

low-level input voltage, Vil 

Common-mode output voltage, VOC 

High-level output current, IOH 

low-level output current, IOl 

Operating free-air temperature, T A 

-!11 TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

TA = 70°C 
POWER RATING 

720mW 

736mW 

MIN 

4.75 

2 

-0.25 

0 

NOM MAX UNIT 

5 5.25 V 

V 

O.S V 

6 V 

-40 rnA 

40 rnA 

70 °C 
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QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLS082B- DECEMBER 1978- REVISED MAY 1995 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONSt MIN TYP* MAX UNIT 

ee,s -2 
VIK Input clamp voltage Vee = MIN, 11=-12mA V 

All others -0.9 -1.5 

Vee = MIN, VIL= MAX, IOH--20mA 2.5 
VOH High-level output voltage V VIH = 2V 10H =-40 mA 2.4 

VOL Low-level output voltage Vee-MIN, VIL=MAX, VIH=2V, 0.5 V 
IOL-40 mA 

IVODll Differential output voltage Vee-MAX, 10- 0 3.4 2VOD2 V 

IVOD21 Differential output voltage Vee = MIN 2 2.8 V 

AIVODI 
Change in magn~ude of differential 

Vee = MIN ±0.01 ±0.4 V output voltage§ 

Vee = MAX 
RL=100n, 1.8 3 

Vce Common-mode output voltage~ See Figure 1 V 
Vee=MIN 1.6 3 

AIVcel 
Change in magnitude of common-
mode output voltage§ Vee = MIN or MAX ±0.02 ±0.4 V 

Vo a 0.5 V -20 

10Z 
Off-state (high-impedance-state) 

Vee = MAX, Enable at 0.8 V VO=2.5V 20 jJA output current 
Vo = Vee 20 

VO-6V 0.1 100 

10 Output current with power off Vee- O Vo =-0.25 V -0.1 -100 jJA 

Vo - -0.25 V to 6 V ±100 

II 
Input current at maximum input 

Vee-MAX, VI =5.5V 0.1 mA voltage 

IIH High-level input current Vee = MAX, 
e(SN75151),A 20 

VI-2.4V 
ee,s 80 

jJA 

Low-level input current 
e(SN75151), A -0.36 

IlL Vee-MAX, VI -0.4 V mA 
ee,s -1.6 

lOS Short~ircu~ output current# Vee = MAX -50 -90 -150 mA 

ICC Supply current (both drivers) Vee = MAX, No load 
Outputs disabled 30 60 

Outputs enabled 
mA 

60 80 
.. . t For condItIons shown as MIN or MAX, use the appropriate value specIfied under recommended operating conditions . * All typical values are at TA - 25°C and Vee = 5 V except for Voe, for which Vee is as stated under test conditions. 

§ AIVODI and AIVoel are the changes in magnitudes of VOD and Voe, respectively, that oocurwhen the input is changed from a high level to a low 
level. 

~ In ANSI Standard EIAlTIA-422-B, Voe, which is the average of the two output vottages with respect to ground, is called output offset vottage, 
VOS· . 

# Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

2-294 
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SN75151 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLS082B - DECEMBER 1978 - REVISED MAY 1995 

switching characteristics over recommended operating free-air temperature range, Vcc = 5 V 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay time, low- to high-level output CL = 30 pF, RL= 1000, 

tpHL Propagation delay time, high- to low-level output Termination A, See Figure 2 

tpLH Propagation delay time, low- to high-level output CL = 30 pF, Termination B, 

tpHL Propagation delay time, high- to low-level output See Figure 2 

ITLH Transition time, low- to high-level output CL = 30 pF, RL= 1000, 

ITHL Transition time, high- to low-level output Termination A, See Figure 2 

tpZH Output enable time to high level 
CL = 30 pF, RL-600, 
See Figure 3 

tpZL Output enable time to low level 
CL = 30 pF, RL = 111 0, 
See Figure 4 

tPHZ Output disable time from high level 
CL = 30 pF, RL=600, 
See Figure 3 

tpLZ Output disable time from low level 
CL= 30pF, RL= 111 0, 
See Figure 4 

RL= 1000, Termination C, 
Overshoot factor See Figure 2 

t All typical values are at TA = 25°C. 

PARAMETER MEASUREMENT INFORMATION 

i 500 

VOD2 
t 

I 500 VOC 

..1 
-=-

Figure 1. Differential and Common-Mode Output Voltages 
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INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

MIN TYPt MAX UNIT 

15 30 ns 

15 30 ns 

13 25 ns 

13 25 ns 

12 20 ns 

12 20 ns 

18 35 ns 

20 35 ns 

19 30 ns 

13 30 ns 

10 % 
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QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLS082B - DECEMBER 1978 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Y 

Z 

1 k1l 
5 V --JVv"v-~ 

r---, 
I 
I 

Pulse' 
Generator 

(see Nom A) 

TERMINATION A 

500 

j+--- 25 ns _, , " 

~ ,j+---S5ns ~'~S5ns 

~--:--- Y Output 

A>~I--- Z Output 
L ___ .J 

TERMINATION B 

TEST CIRCUITS 

: "W+----- 3 V 

Input i t~ 9O:%~i 
~~o v lX: 10% OV 

,4 _I tpLH ,4 _I tPHL 

" --- VOH 
, ' I ,90% 

Y Output ,50% ,50% 
10% I 
, ,I I, VOL 

, I I " , --.j 14-- trLH, ~ trHL 

14 -I tPHL 14 .. tPLH 
I , 

--9O%=""'l\:' if' VOH Z Output· '50% 50%' 
'10% 10%' I , I t- VOL 

---.t 14- trHL ---+I 14-- trLH 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Zo - 50 0. PRR S 10 MHz. 
B. CL includes probe and jig capacitanCe. 

TERMINATION C 

Figure 2. Test Circuits, Voltage Waveforms, and Overshoot Factor 
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Pulse 
Generator 

(see Note A) 

SN75151 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLS082B - DECEMBER 1978 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Input ,.-------., 
r-.-~~--rl, I 

I CL=30pF I (see Note B) 
50g I I 

I I 
I I 
I I 
I I 1-0----.- Output 

i RL=60g 
.-4L~~-r------~~----~ 1 

CL=30pF 1 
I :I: (see Note B) 1 
L _______________ ~ _____ ~ 

1 kQ 

5V -----' 
TEST CIRCUIT 

I+- ,,5ns ~ 14-

11-1 ~900/c~o -_-90=%,""Ir-+ - - - - 3 V 
Input 50% 1 i 

Output 

10% 
14----100ns---l "'---- OV 

I+-jtPZH 1 i 
1 1 - VOH 

y.~v ! ~ 
___ -oJ tPHZ ~ VOff * 0 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Zo = 50 Q, PRR " 500 kHz. 
B. CL includes probe and jig capacitance. 

Figure 3. Test Circuit and Voltage Waveforms 
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SN75151 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLS082B- DECEMBER 1978- REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Pulse 
Generator 

(see Note A) 

Input r-------, 
r-.-~--_+I~ I 

I 
I 

SV I 

CL=30pF I (see Note B) 
SV 

1 ItO 

I 
I 
I 

RL = 111 Q 

11>----+- Output 

1 
~--I ____ +-___ -' 1 

I 1 
CL=30pF 1 

lL----------_____ ~~::~~J 
TEST CIRCUIT 

j+- ~ S ns -+j 14- ~ S ns 
1 1 

90% 90% -t---- 3V 

SO% SO% I 
I 10% 

1+---100ns----.! OV 
~tpZL I 

1 I ----'"'\1 tPLZ~kTSV 
Output 1.5 V I O.S V 

_J_ 
~---~-l-VOL 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generators have the following characteristics: Zo = 50 n. PRR ~ 500 kHz. 
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B. CL includes probe and jig capacitance. 

Figure 4. Test Circuit and Voltage Waveforms 
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SN75151 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLS082B - DECEMBER 1978 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

5 
No Load 

Y OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 

I 
TA = 25°e 

Vec = 5.5 V 

> 4 
I 

CD 
01 

1l! 
~ 3 

'5 
So 
::I 
0 
>- 2 
I 

~ 

o 
o 

Y OR Z OUTPUT VOLTAGE 
vs 

ENABLE INPUT VOLTAGE 

~ec=5V 

Vee=4.5V 

2 
VI - Data Input Voltage - V 

Figure 5 

6 

3 

Y OR Z OUTPUT VOLTAGE 
vs 

ENABLE INPUT VOLTAGE 

Load = 470 a to GND 
Vee = 5.5 V 

V6e=5V 

Vee = 5.5 V Load ~ 470 a to Vee 
TA = 25°C 
See Note A 

.I 
Vee=4.5V -

5 

> 

Vee=5V TA = 25°C 
See Note A 

Vee = 4.5 V 
I 

CD 4 01 

! 
~ 
'5 3 
So 
::I 
0 
N 

l:i 2 
>-

I 

~ 

o 
2 3 o 1 2 

VI - Enable Input Voltage - V VI - Enable Input Voltage - V 
3 

NOTE A: The A input is connected to V CC during the testing of the Y 
outputs and to ground during testing of the Z outputs. 

NOTE A: The A input is connected to GND during the testing 
of the Y outputs and to Vee during the testing of the 
Z outputs. 

Figure 6 
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Figure 7 
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SN75151 
. QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLS082B - DECEMBER 1978 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

6 

> S I 
Q) 
CI 
~ 
~ 4 
:; 
.& 
" 0 3 
Gl 
~ ... 
1:. 2 :r 
I 
J: 

~ 

HIGH·LEVEL OUTPUT VOLTAGE 
vs 

FREE·AIR TEMPERATURE 

VCC=SV 
See Note A 

IOH=-20 mA 

I 

IOH=-40mA 

HIGH·LEVEL OUTPUT VOLTAGE 
vs 

HIGH·LEVEL OUTPUT CURRENT 

o o ~~~--~~--~~~--~~--' 
o 10 20 30 40 SO 60 70 80 o -10 -20 -30 -40 -SO -60 -70 -80 -90 -100 

TA - Free-Air Temperature _·C IOH - Hlgh.Level Output Current - mA 

Figure 8 Figure 9 

NOTE A: The A input is connected to Vee during the testing of the Y outputs and to ground during testing of the Z outputs. 

LOW·LEVEL OUTPUT VOLTAGE 
vs 

FREE·AIR TEMPERATURE 

0.6 '--~"'--"'-.....,.---"-...,...--r--..,....-., 
VCC=SV 
IOL=40 mA 

O.S - See Note A -11----1--+--+--1---1 
I 

> 
I 

& 

1.0 

0.9 

0.8 

LOW·LEVEL OUTPUT VOLTAGE 
vs 

LOW·LEVEL OUTPUT CURRENT 

TA='2S·C 
- See Note A 

J ~ 0.7 
~ 
:; 0.6 

V .......... 0.4 I--I---i--t--+--+--+---t---I 

c. 
:; 
0 O.S 

~ 0.4 ... 
;I: 
0 0.3 ... 
I ... 0.2 
~ 

VCC=4.S~ 
~ 

A ~cc=s.sv 
~ 
~ 

I' 

0.3 I--I--+--+---j--+--+--I--I 

0.2 I--I--+--+---j--+--+--I--I 

0.1 I--I!---+--+---+--+--+--I--I 
0.1 

O'--~-~--'--"--~--~--'----' o 
o 10 20 30 40 SO 60 70 80 o 20 40 60 80 100 

T A - Free-Air Temperature - ·C IOL - Low·Level Output Current - mA 

Figure 10 Figure 11 

NOTE A: The A input is connected to GND during the testing of the Y outputs and to Vee during the testing of the Z outputs. 
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SN75151 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLS082B - DECEMBER 1978 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

SUPPLY CURRENT 
vs 

SUPPLY VOLTAGE 

I I I~~ 
A Inputs Grounded 1/ 

b V 

A 
V 

t V A Inputs Open 

~ I/' 
IY 

No Load J 
Outputs Enabled -
TA = 25°e 

" , I 

0( 
E 
I 

1: 
~ 
::I 
0 
>-
is. 
Co 
::I 

1/1 
I 
0 
9 

80 

70 

60 

50 

40 

30 

20 

10 

o 

I I 
No Load 

SUPPLY CURRENT 
vs 

SUPPLY VOLTAGE 

T T 
f- A Inputs Open or Grounded 

Outputs Disabled 
f- TA = 25°e 

, ' 

V 

" ..,-
[::7 

/ ;I' 

./ 

/ 

2 3 4 5 678 o 2 3 4 5 6 
Vee - Supply Voltage - V 

7 8 
Vee - Supply Voltage - V 

Figure 12 
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• Meets or Exceeds the Requirements of 
ANSI Standard EIAITIA-232-E and ITU 
Recommendation V.28 

• Input Resistance ... 3 kn to 7 kn Over Full 
EIAITIA-232-E Voltage Range 

• Input Threshold Adjustable to Meet 
Fall-Safe Requirements Without Using 
External Components I 

• Built-In Hysteresis for Increased Noise 
Immunity 

• Inverting Output Compatible With TTL 
• Output With Active Pullup for Symmetrical 

Switching Speeds 

• Standard Supply Voltages ..• 5 V or 12 V 

description 

SN75154 
QUADRUPLE LINE RECEIVER 

SLLS083B-

o OR N PACKAGE 
(TOP VIEW) 

3T 

1A 
2A 

4A 
GND 

VCC2 

VCC1 
4T 
1Y 
2Y 
3Y 

t For function of R1. see schematic 

The SN75154 is a monolithic low-power Schottky line receiver designed to satisfy the requirements of the 
standard interface between data terminal equipment and data communication equipment as defined by ANSI 
Standard EIAfTIA-232-E. Other applications are for relatively short, single-line, point-to-point data transmission 
and for level translators. Operation is normally from a single 5-V supply; however, a built-in option allows 
operation from a 12-V supply without the use of additional components. The output is compatible with most TTL 
circuits when either supply voltage is used. 

In normal operation, the threshold-control terminals are connected to the VCC1 terminal, even if power is being c 

supplied via the alternate V CC2 terminal. This provides a wide hysteresis loop, which is the difference between 
the positive-going and negative-going threshold voltages. See typical characteristics. In this mode of operation, 
if the input voltage goes to zero, the output voltage will remain at the low or high level as determined by the 
previous input. 

For fail-safe operation, the threshold-control terminals are open. This reduces the hysteresis loop by causing 
the negative-going threshold voltage to be above zero. The positive-going threshold voltage remains above zero 
as it is unaffected by the disposition of the threshold terminals. In the fail-safe mode, if the input voltage goes 
to zero or an open-circuit condition, the output will go to the high level regardless of the previous input condition. 

The SN75154 is characterized for operation from Doe to 70oe. 

logic symbol:t: 

1A 

1T 

2A 
2T 

3A 

3T 

4A 

4T 

4 

3 

5 

2 

6 

1 

7 

14 

.11"1> 
13 

1Y 
THRSADJ 

12 
2Y 

11 
3Y 

10 
4Y 

:f: This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

logic diagram 

1A ~ 1T 

2A ~ 2T 

~ 3A 

3T 

4A ~ 14 
4T 

1Y 

2Y 

3Y 

4Y 
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SN75154 
QUADRUPLE LINE RECEIVER 

SLLS083B - NOVEMBER 1970 - REVISED MAY 1995 

schematic 

2-304 

Common to 4 Receivers ,..----------, 
VCCV---------+-----+--~ I 

VCC1--------~------­

Rl--------~~~~ 

GND--------~------~----

I 
3.2kQ I 

I 
I 
I 
I 
I 
I 
I 
I ______ .J 

1 of 4 Receivers r-------- ------------------, 
I .------.------.-----~ 

Threshold -+ __________ -, 
Control 

I 
I 

5.5kQ 5kQ 

4.2kQ 
Input -+-"v'V\r---+_"'*""'I 

2.7kQ 

1.6kQ 1.6kQ 2000 I 
I 
I 
I 
I 
I 

.-----11- Output 

I 
I 
I 
I 
I 
I 
I 
I ~ ___________________________ J 

Component values shown are nominal. . 
rh ... Substrate 

t When VCC1 is used, VCC2 may be left open or shorted to VCC1. When VCC2 is used, VCC1 must be left open 
or connected tc the threshold control pins. 
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SN75154 
QUADRUPLE LINE RECEIVER 

SLLS083B - NOVEMBER 1970 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Normal supply voltage, VCC1 (see Note 1) ..................................................... 7 V 
Alternate supply voltage, VCC2 ............................................................. 14 V 
Input voltage, VI ......................................................................... ±25 V 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: Voltage values are with respect to network GND terminal. 

DISSIPATION RATING TABLE 

PACKAGE TA~25°C DERATING FACTOR TA = 70°C 
POWER RATING ABOVE TA = 25°C POWER RATING 

D 950mW 7.6 mW/oC 608mW 

N 1150mW 9.2 mW/oC 736mW 

NS 625mW 5.0mW/oC 400mW 

recommended operating conditions 
MIN NOM MAX UNIT 

Normal supply voltage, VCC1 4.5 5 5.5 V 

Alternate supply voltage, VCC2 10.8 12 13.2 V 

High-level input voltage, VIH (see Note 2) 3 15 V 

Low-level input voltage, VIL (see Note 2) -15 -3 V 

High-level output current, IOH -400 IlA 
Low-level output current, IOL 16 mA 

Operating free-air temperature, T A 0 70 °C 
.. .. 

NOTE 2: The algebraic convention, where the less posilive (more negative) limit IS deSignated as minimum, IS used In thiS data sheet for logic 
and threshold levels only, e.g., when 0 V is the maximum, the minimum limit is a more negative voltage. 
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SN75154 
QUADRUPLE LINE RECEIVER 

SLLS083B - NOVEMBER 1970 - REVISED MAY 1995 

electrical characteristics over recommended operating free-air temperature range (unless 
othelWis~ noted) 

PARAMETER 
TEST 

TEST CONDITIONS FIGURE 

VIT+ 
Positive-going input Normal operation 

1 
threshold voltage Fail-safe operation 

Negative-going input Normal operation 
VIT- 1 

threshold voltage Fail-safe operation 

Vhys 
Hysteresis voltage Normal operation 

1 
(VIT+ - VIT-) Fail-safe operation 

VOH High-level output voltage 1 10H = -400 IJA 
VOL Low-level output voltage 1 10L = 16 rnA 

L\VI = -25 V to -14 V 

L\VI=-14Vto-3V 

q Input resistance 2 L\VI = -3 V to 3 V 

L\VI =3Vto 14 V 

L\VI=14Vt025V 

VI (open) Open-circuit input voltage 3 11=0 

lOS Short-circuit output current:!: 4 VCC1 = 5.5 V, VI =-5V 

ICC1 Supply current from VCC1 VCC1 = 5.5 V, TA = 25°C 

Supply current from VCC2 
5 

ICC2 VCC2 = 13.2 V, TA = 25°C 

t All typical values are at VCC1 = 5 V, TA = 25°C. 
:!: Not more than one output should be shorted at a time. 

switching characteristics, VCC1 = 5 V, TA = 25°C, N = 10 

tpLH 

tPHL 

trLH 

trHL 

2-306 

PARAMETER 
TEST 

TEST CONDITIONS 
FIGURE 

Propagation delay time, low- to high-level output 

Propagation delay time, high- to low-level output 
6 CL = 50 pF, 

Transition time, low- to high-level output 

Transition time, high- to lOW-level output 

~TEXAS 
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RL=390n 

MIN TYPt MAX UNIT 

0.8 2.2 3 
V 

0.8 2.2 3 

-3 -1.1 0 
V 

0.8 1.4 3 

0.8 3.3 6 
V 

0 0.8 2.2 

2.4 3.5 V 

0.29 0.4 V 

3 5 . 7 

3 5 7 

3 6 8 
kn 

3 5 7 

3 5 7 

0 0.2 2 V 

-10 -20 -40 mA 

20 35 
mA 

23 40 

MIN TYP MAX UNIT 

11 ns 

8 ns 

7 ns 

2.2 ns 



4 

> 
I 

CD 3 

f 
~ 
'S 2 

! 
I 

oJ> 

o 
-25 

" 

" " 

" " 
.fL 

ff 

" 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
vs 

INPUT VOLTAGE 

Normal .... 
operatl!" _ 

FaU-Safe .... 
Operation I 

SeeNlteA VIT- VI+'" 

-4 -3 -2 -1 o 
VI -Input Voltage - V 

VIT 

2 3 

SN75154 
QUADRUPLE LINE RECEIVER 

SLLS083B - NOVEMBER 1970 - REVISED MAY 1995 

VCC1 =5V 
TA = 25°C 

4 25 

NOTE A: For normal operation, the threshold controls are connected to VCC1. For fail-safe 
operation, the threshold controls are open. 

Figure 1 
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SN75154 
QUADRUPLE LINE RECEIVER 

SLLS083B - NOVEMBER 1970 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

de test eireuitst 

TEST TABLE 

TEST MEASURE .A T 

VOH Open Open 
Open-circuit input (fail safe) 

VOH Open Open 

VOH O.SV Open 
VIT + min, VIT _ min (fail safe) 

VOH 0.8V Open 

VOH Note A Vee1 
VIT + min (normal) 

VOH Note A Vee1 

VOH -3V Vee1 
VIL max, VIT + min (normal) 

VOH -3V VCC1 

VOL 3V Open 
VIH min, VIT+ max, VIT _ max (fail safe) 

VOL 3V Open 

VOL 3V Vee1 
VIH min, VIT + max (normal) 

VOL 3V VCe1 

VOL Note B Vee1 VIT _ max (normal) 
VOL NoteB Vee1 

NOTES: A. Momentarily apply -5 V, then 0.8 V. 
B. Momentarily apply 5 V, then GND. 

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 

2-30S 
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V 

IOH 

IOH 

IOH 

IOH 

IOH 

IOH 

IOH 

IOH 

IOL 

IOL 

IOL 

IOL 

IOL 

IOL 

VCC1 VCC2 
4.5V Open 

Open 10.8 V 

5.5 V Open 

Open 13.2V 

5.5 V andT Open 

T 13.2V 

5.5 V andT Open 

T 13.2 V 

4.5 V Open 

Open 10.8 V 

4.5 V andT Open 

T 10.8 V 

5.5VandT Open 

T 13.2 V 



SN75154 
QUADRUPLE LINE RECEIVER 

SLLS083B - NOVEMBER 1970 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

dc test circultst (continued) 

1e: V?;l°o to ~~~: 
'::" Open '::" 

1"- -- -- ---1_, 
II __ I T VCC1 VCC2 R1 1 
VI +- .u Open 

1 ~D 1 L.------l------.J 
.o.VI 

rl=~ 

T 

Open 

Open 

Open 

VCC1 

GND 
Open 

Open 

VCC1 

VCC1 

VCC1 

Figure 3. Input Resistance 

5.5V-Y ~ o--13.2V 

:.:ai._J Open 

IT' --vcc1--VcC2'-FlTl 
.u Y Open 

T 

Open 

VCC1 

Open 

VCC1 

V 1 GND I 
1(0'1) L------l------.J 

-= -= Figure 4. Input Voltage (Open) 

TEST TABLE 

VCC1 

SV 

GND 
Open 

TandSV 

GND 
Open 

Open 

T 

T 

T 

TEST TABLE 

VCC1 

S.SV 

S.SV 

Open 

T 

VCC2 

Open 

Open 

Open 

Open 

Open 

12V 

GND 
12V 

GND 
Open 

VCC2 
Open 

Open 

13.2V 

13.2V 

r_OP~_j~ __ J=_:[~ 
5'~;C]~ 0 J~13'2V 

Open Open 

1"_ --- -- ___ L, 
I VCC1 VCC2 R1 I 

-5V I .u y I 5V 

1 T VCC1 VCC2 R1 1 
A .u Y Open 

I GND I L.-------r-----.J 1 ~D 1 L------l------.J 
Each output is tested separately. All four line receivers are tested simultaneously. 

Figure 5. Output Short-Circuit Current 

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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SN75154 
QUADRUPLE LINE RECEIVER 

SLLS083B - NOVEMBER 1970 - REVISED MAY 1995 

Pulse 
Generator 

(see Note A) 

Input 

PARAMETER MEASUREMENT INFORMATION 

Input 5V Output 

Open Open 

__ l_L-, 
VCC1 VCC2 R1 . 

RL=390n 

See NoteC 

L ___ GND ___ .J CL=50pF I I (see Note 8) 

TEST CIRCUIT 

~10±2ns ~10±2ns 

jfl ! ~!--:------------5V 
,'Y ,_~ _______ ",,_ ~ ___________ OY 

___ ..;1~0'l;.;;.Y0.ll_. ! 3 V ._ 10% 5 V 
I ! -

tPHL i.. ~ I.. ~ tpLH 
I ! 

2v~1 iII 2V VOH 
: I 1.5 V 1.5 V I : 
I O.SV O.SV! 
I 1-1-------VOL 

Iii I 
trHL -14-~ J+--tr- trLH 

Output 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Zo = 50 n, Iw !> 200 ns, duty cycle!> 20%. 

2-310 

B. CL includes probe and jig capacitance. 
C. All diodes are 1 N3064. 

Figure 6. Test Circuit and Voltage Waveforms 
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• Meets or Exceeds the Requirements of 
ANSI EIAITIA-232-E and ITU 
Recommendation V.28 

• 1Q-mA Current Limited Output 

• Wide Range of Supply Voltage 
Vee = 4.5 V to 15 V 

• Low Power .•• 130 mW 
• Built-In 5-V Regulator 

• Response Control Provides: 
Input Threshold Shifting 
Input Noise Filtering 

• Power-Off Output Resistance ... 300 0 Typ 

• Driver Input TTL Compatible 

description 

The SN75155 monolithic line driver and receiver 
is designed to satisfy the requirements of the 
standard interface between data terminal 
equipment and data communication equipment as 
defined by ANSi EIAlTIA-232-E. A response 
control input is provided for the receiver. A resistor 
or a resistor and a bias voltage can be connected 
between the response control input and ground to 
provide noise filtering. The driver used is similar to 
the SN75188. The receiver used is similar to the 
SN75189A. 

The SN75155 is characterized for operation from 
DOC to 7DoC. 

SN75155 
LINE DRIVER AND RECEIVER 

SLLSOI7C-JULY 1986 - REVISED MAY 1995 

o OR P PACKAGE 
TOP VIEW 

vee-D8 Vee+ 
DA 2 7 DY 
RY 3 6 RTC 

GND 4 5 RA 

logic symbolt 

DA 

RA 
RTC 

2 

5 

6 

t> 

t> 
.IT" 

RESP 

7 
DY 

3 
RY 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12 

logic diagram 

Vcc- -------, 
Vcc+ ---+----. 

DA ----!--I 

GND 

RA 
RTC ___ ...J 

7 
DY 

3 
RY 
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SN75155 
LINE DRIVER AND RECEIVER 

SLLS017C-JULY 1986- REVISED MAY 1995 

schematic 

DA 2 

VCC+~8~----~--~----------------------------r-----~~----. 

3Skn 

RA S 
3.Skn 

GND~4~----~----+-~+-~~~~~~--~~~ 
RTC~6-----------;~ 

DY 

VCC_~1----------~~------~----~--------~-+--~~--~~ 
~ ____________________________ ~3 RY 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vcc+ (see Note 1) .......................................................... 15 V 
Supply voltage, V cc- (see Note 1) ......................................................... -15 V 
Input voltage range, VI: Driver... . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . .. .. . . . . . . . . . .. -15 V to 15 V 

Receiver .................................................. -30 V to 30 V 
Output voltage range (driver), Va ................................................... -15 V to 15 V 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values are with respect to network ground terminal. 

PACKAGE 

D 
p 

2-312 

DISSIPATION RATING TABLE 

TA~2S·C DERATING FACTOR 
POWER RATING ABOVE TA = 2S·C 

725mW 5.8mW'·C 

1000mW 8.0mW'·C 

~TEXAS 
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TA = 70·C 
POWER RATING 

464mW 

640mW 



recommended operating conditions 

Supply voltage, VCC + 

Supply voltage, VCC-

Output voltage, driver, VOIDl 

Input voltage, receiver, VI(R) 

High-level input voltage, driver, VIH 

LOW-level input voltage, driver, VIL 

Response control current 

Output current, receiver, IO(R) 

Operating free-air temperature, T A 

SN75155 
LINE. DRIVER AND RECEIVER 

SLLS017C-JULY 1986 - REVISED MAY 1995 

MIN NOM MAX UNIT 

4.5 12 15 V 

-4.5 -12 -15 V 

±15 V 

-25 25 V 

2 V 

0.8 V 

±5.5 mA 

24 mA 

0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 
total device 

PARAMETER 

ICCH+ High-level supply current 

ICCL+ Low-level supply current 

ICC+ Supply current 

ICCH- High-level supply current 

ICCL- Low-level supply current 

t All typical values are at TA = 25°C. 

TEST CONDITIONS 

VCC+=5V, VCC_=-5V 

VCC+ = 9 V, VCC_=-9V 

Vcc+= 12V, VCC_=-12V 

VCC+=5V, VCC_=-5V 

VCC+ = 9 V, VCC_=-9V 

Vcc+= 12V, VCC_=-12V 

VCC+ = 5 V, VCC-= 0 

VCC+ = 9 V, VCC-=O 

VCC+ = 5 V, VCC-=-5V 

VCC+ = 9 V, VCC-=-9V 

VCC+= 12V, VCC_=-12V 

VCC+ = 5 V, VCC_='~5V 

VCC+ = 9 V, VCC_=-9V 

VCC+= 12V, VCC_=-12V 

~TEXAS 
INSTRUMENTS 

VI(D) =2 V, 
VI(R) = 2.3 V, 
Output open 

VI(D) = 0.8 V, 
VI(R) = 0.6 V, 
Output open 

VI(R) = 2.3 V, 
VI(D) =0 

VI(D) =2V, 
VI(R) =2.3V 
Output open 

VI(D) = 0.8 V, 
VI(R) = 0.6 V, 
Output open 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MIN TYPt MAX UNIT 

6.3 8.1 

9.1 11.9 rnA 

10.4 14 

2.5 3.4 

3.7 5.1 rnA 

4.1 5.6 

4.8 6.4 
mA 

6.7 9.1 

-2.4 -3.1 

-3.9 -4.9 mA 

-4.8 -6.1 

-0.2 -0.35 

-0.25 -0.4 mA 

-0.27 -0.45 
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SN75155 
LINE DRIVER AND RECEIVER 

SLLS017C - JULY 1986 - REVISED MAY 1995 

electrical characteristics over recommended operating free-air temperature range, VCC+ = 12 V, 
VCC- = -12 V (unless otherwise noted) 
driver section 

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VCC+~5V. Vcc_--5V 3.2 3.7 

VOH High-level output voltage VIL=0.8V. RL=3kC VCC+- 9V• VCC_--9V 6.5 7.2 V 

VCC+-12V. VCC_--12V ' 8.9 9.8 

VCC+=5V. VCC---5V -3.6 -3.2 

VOL 
Low-level output voltage 

VIH-2V. RL-3kC VCC+=9V. VCC_=-9V -7.1 -6.4 V 
(see Note 2) 

VCC+= 12V. VCC_=-12V -9.7 -8.8 

IIH High-level input current VI~ 7 V 5 IIA 
IlL Low-level input current VI-O -0.73 -1.2 rnA 

10S(H) 
High-level short-cIrcuit 

VI = 0.8 V. VO=O -7 -12 -14.5 rnA 
output current 

Low-level short-circuit 
\ 

10S(L) output current VI=2V. VO=O 6.5 11.5 15 rnA 

ro 
Output resistance 

VO=-2Vto2V 300 n 
wRhpoweroff 

receiver section (see Figure 1) 
PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIT+ Positive-going Input threshhold voltage 1.2 1.9 2.3 V 

VIT-
Negative-going input threshhold 

0.6 0.95 1.2 V 
voltage 

Vhvs Hystresis voltage (VIT +..,; VIT-) 0.6 V 

VI~0.6V. VCC+=5V. VCC-=-5 V 3.7 4.1 4.5 

10H = 10 IlA VCC+= 12V. VCC_=-12V 4.4 4.7 5.2 
VO(H) High-level output voltage V 

VI = 0.6V. VCC+-5V. VCC_=-5V 3.1 3.4 3.8 

10H =0.4 rnA VCC+ = 12 V. VCC_--12V 3.6 4 4.5 

VO(L) Low-level output voltage VI = 2.3V. IOL=24 rnA 0.2 0,3 V 

VI =25V 3.6 6.7 10 rnA 
IIH High-level input current 

VI- 3V 0.43 0.67 1 mA 

VI =-25V -3.6 -6.7 -10 rnA 
IlL Low-level input current 

VI- -3V -0.43 -0.67 -1 rnA 

lOS Short-circuit output current VI = 0.6 V -2.8 -3.7 rnA 

t All tYPical values are at TA _ 25°C. 
NOTE 2: The algebraic limit system. in which the more pOsitive (less negative) limit is designated as maximum. Is used in this data sheet for logic 

voltage levels only (e.g .• if -8.8 V is the maximum. the typical value is a more negative value). 

:iflExAs 
INSTRUMENTS 
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SN75155 
LINE DRIVER AND RECEIVER 

SLLS017C -JULY 1986 - REVISED MAY 1995 

switching characteristics over recommended operating free-air temperature range, VCC+ = 5 V, 
Vcc- = -5 V, CL = 50 pF (unless otherwise noted) 

driver section (see Figure 2) 
PARAMETER TEST CONDITIONS MIN 

tpLH Propagation delay time, low- to high level output 
RL=3kO 

tpHL Propagation delay time, high- to low level output 

RL=3kO 
tr Output rise time 

RL = 3 kO to 7 kO, CL= 2500 pF 

RL=3kO 
tf Output fall time 

RL = 3 kO to 7 kO, CL = 2500 pF 

receiver section (see Figure 3) 
PARAMETER TEST CONDITIONS MIN 

tpLH Propagation delay time, low- to high level output 
RL=4000 

tpHL Propagation delay time, high- to low level output 

tr Output rise time RL=4000 

tf Output fall time RL=4000 

t All typical values are at TA = 25°C. 

PARAMETER MEASUREMENT INFORMATION 

vcc 

{ VIT,VI 

Response i+IOL 
Control 

VOH 
(\ 

1 
, 

VOL 

Open 1 fRe lRC 1 Unless 
Otherwise 

ICC 
Specified - --r-vc I+VC 

-= -= -= 
Figure 1. Receiver Section Test Circuit (VIT +. VIT .... VOH. VoL> 

~TEXAS 
INSTRUMENTS 
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TYPt MAX UNIT 

250 480 
ns 

80 150 

67 180 ns 

2.4 3 IJ.S 
48 160 ns 

1.9 3 IJ.S 

TYPt MAX UNIT 

175 245 
ns 

37 100 

255 360 ns 

23 50 ns 

~-IOH 

-= 
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SN75155 
LINE DRIVER AND RECEIVER 

SLLS017C-JULY 1986- REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Input 

Response 
Control 

Input 

Input 

I See Note B 
OV Output I 

tpHL -+I I+-tPLH 

RL = 3 ItO CL =50pF 
I 1 (see Note A) 90% I 900/. 

VOH 

Output SO% I 
10% 10% _L ___ 

VOL 
I ~ 

I 
14- I+- tf 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 2. Driver Section Switching Test Circuit and Voltage Waveforms 

-------4V 
Input .12 V \ 2V ---If' See Note B "f\"' _____ 0 V 

I 
tpHL --.j r+-I ,. .. -~- tPLH 

I 
--::9~0'l~~'IL I VOH 

1.SV I 
Output 

I 1.SV 
I 10% 

I I 
10% 1. 

--- - VOL 
I I 
I+-tr--.r tf---' 14-

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 3. Receiver Section Switching Test Circuit and Voltage Waveforms 
NOTES: A. CL includes probe and jig capacitance. 
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B. The input waveform is supplied by a generator with the following characteristics: Zo = 50 Q. tw = 1 lIS. tr s 10 ns, ttS 10 ns. 

~TEXAS 
INSTRUMENTS 
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TYPICAL CHARACTERISTICS 

DRIVER 

VOLTAGE TRANSFER CHARACTERISTICS 
20 

VCC±=±12V TA = 25°C TA = 25°C 
RL=3kn - 16 

SN75155 
LINE DRIVER AND RECEIVER 

SLLS017C- JULY 1986- REVISED MAY 1995 

DRIVER 
OUTPUT CURRENT 

vs 
OUTPUT VOLTAGE 

I I I 
VCC±="±5V 

J I 
~ VCC±=±9V 12 

I I T I 
Il 

1 

II I 
VCC±=±5V 

1~ 1A 1~ 1~ 

VI -Input Voltage - V 

Figure 4 

DRIVER 
SHORT-CIRCUIT OUTPUT CURRENT 

vs 
FREE-AIR TEMPERATURE 

16S(L) 

~ 
VCC+= 12V 

VI=H 

VCC_=-12V 

C( 

E 
I 

C e .. 
:::s 
(J 

:; 
~ 
0 
I 

.9 

2 

-

8 

4 

0 

-4 

-8 

-12 

-16 

t- I I 

... ~ /VI=0.8V / 
Vl..=2V rl r... lL I'!J ............ ~ 
~~ / 'j -... J 
/ "~ / r ..... 

/ J V / V 3-kn 

..I-~~ 
Load Line -

I I I - VCC±=±12V 

f / 1- I I 
-20 

-20 -16 -12 -8 -4 0 4 8 12 16 20 

1000 

400 
t=;... Fall 

..... ~.,.. 

r-~I':e~ 

Vo - Output Voltage - V 

Figure 5 

DRIVER 
SLEW RATE 

vs 
LOAD CAPACITANCE 

VCC+ = 12V 
VCC_=-12V 
TA = 25°C 

fI) 100 ='-
I- Vo = 0 

~ 

o 

:> 
I 

S 40 
li. 
~ 
iii 

10 

IOS(H) 4 

VI=L 
1 

10 20 30 40 50 60 70 10 
TA - Free-Air Temperature _·C 

Figure 6 

~TEXAS 
INSTRUMENTS 
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100 1000 10000 
CL - Load Capacitance - pF 

Figure 7 
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SN75155 
LINE DRIVER AND RECEIVER 

SLLS017C -JULY 1986- REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

RECEIVER 
OUTPUT VOLTAGE 

vs 
INPUT VOLTAGE 

RC = 3.9 kn 
R6=open 

> 
I 

CD 
Cl 

! 
~ 
'S 
~ 
0 
I 

~ 

> 
I 

CD 
Cl 
.!!I 
~ .. 
:J 
.& 
:J 
0 
I 

~ 
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5 VS=5V 

4 
_ VCC+=12V 

VCC-= -12 V 
TA=25°C 

3 

2 

VIT-

o 
-5 

5 

-4 

VCC+= 12V 

-3 

RC=10kn 
VS=5V 

4 - VCC_=-12V 

3 

2 

o 
-5 

TA = 25°C 

-4 

VIT-

-3 

-2 

-2 

VIT+ 

VIT+ 

VIT-

-1 o 
VI-Input Voltage - V 

Figure 8 

RECEIVER 

OUTPUT VOLTAGE 
vs 

INPUT VOLTAGE 

VIT-

-1 o 

I 
RC=Open 

VI -Input Voltage - V 

Figure 9 

~TEXAS 
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RC=20kn 
VS=-5V 

VIT+ VIT+ 

VIT-' 

2 3 4 5 

RC= 20kn, 
VS=-12V 

VIT+ VIT+ 

VIT-

2 3 4 5 
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TYPICAL CHARACTERISTICS 

RECEIVER 

INPUT THRESHOLD VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

SN75155 
LINE DRIVER AND RECEIVER 

SLLS017C - JULY 1986 - REVISED MAY 1995 

RECEIVER 

INPUT CURRENT 
vs 

INPUT VOLTAGE 
10 

VCC+= 12V TA=25·C 

8 

6 

c( 4 E 
I 

~ 
2 

= 0 U 
; 

-2 Q. 

oS 
I 

.:: -4 

-6 

VCC_=-12V 

VIT+ 

-
Vrr_ 

VCC+ = 12V 
VCC_=-12V /' 

V 
..,,- V 

/'" 
V 

./ 
100'" 

V 
V 

-8 

-10 
10 20 30 40 50 60 70 -25 -20 -15 -10 -S 0 5 10 15 20 25 

TA - Free-Air Temperature - ·C 

Figure 10 

> 
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t) 
I:J) 
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~ 
'0 
'0 .c 
~ .c ... .. = Q. 

oS 

9 

8 

7 

6 

5 

4 

3 

2 

o 
10 

\ 
1 

1\ , 

RECEIVER 

NOISE REJECTION 

\ \ "' 
VCC+= 12V 

~ , , VCC_=-12V 
TA =2S·C 

1\ \~ " I I III 
Cc = 1000 pF 

\ \~ CC=500 pF 
CC=300pF 

'Ir"'~ CC= 100pF 
CC= 10pF 

V )K 
I" ..... ~ 

100 1000 

tw - Pulse Duration - ns 

Figure 12 

~TEXAS 
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VI -Input Voltage - V 

Figure 11 

10000 
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• Meets or Exceeds the Requirements of 
ANSI Standards EIAITIA-422-B and 
EIAITIA-423-B and ITU Recommendation 
V.10 and V.11 

• Operates From Single 5-V Power Supply 

• Wide Common-Mode Voltage Range 

• High Input Impedance 

• TTL-Compatible Outputs 

• High-Speed Schottky Circuitry 

• 8-Pin Dual-In-Line Package 

description 

The SN75157 is a dual differential line receiver 
designed to meet Standards EIAfTIA-422-8 and 
-423-8 and ITU V.1 D and V.11. It utilizes Schottky 
circuitry and has TTL-compatible outputs. The 
inputs are compatible with either a single-ended or 
a differential-line system. The device operates 
from a single 5-V power supply and is supplied in 
S-pin dual-in-Iine and small-outline packages. 

The SN75157 is characterized for operation from 
DOC to 70°C. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

Input - ...... --'\AI\,-..... ~---

VCC 

Current 
Source 

SN75157 
DUAL DIFFERENTIAL LINE RECEIVER 

D, P OR pst PACKAGE 
(TOP VIEW) 

1IN+[]S Vee 
10UT 2 7 11N-
20UT 3 6 21N+ 
GND 4 5 21N-

t The PS package is only available 
left-ended taped and reeled 
(order SN75157PSLE). 

logic symbol* 

11N + 

11N -

21N + 

21N-

1" 

7 

6 

5 

~J 
,.... 

lfl> 
2 

10UT 

3 
20UT 

:J: This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

logic diagram (positive logic) 

~ 11N + 
7 If 2 10UT 

11N-

~ 21N + 5 If 3 20UT 
21N-

TYPICAL OF ALL OUTPUTS 

------..... -- VCC 

50QNOM 

Output 

~TEXAS 
INSTRUMENTS 

Copyright © 1995, Texas Instruments Incorporated 
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SN75157 
DUAL DIFFERENTIAL LINE RECEIVER 

SLLS084B - SEPTEMBER 1980 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee (see Note 1) .............................................. -0.5 V to 7 V 
Input voltage, VI ......................................................................... ±15 V 
Differential input voltage, VID (see Note 2) .................................................. ±15 V 
Output voltage range, Vo (see Note 1) ............................................. -0.5 V to 5.5 V 
Low-level output current, IOL .............................................................. 50 mA 
Continuous total dissipation ........................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .......................................... . . .. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values, except differential input voltage, are with respect to the network ground terminal. 
2. Differential input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

DISSIPATION RATING TABLE 

PACKAGE 
TA,,;25°C OPERATING FACTOR TA = 70°C 

POWER RATING ABOVE TA = 25°C POWER RATING 

D 725mW 5.8mW/oC 464mW 

P 1000mW 8.0mW/oC 640mW 

PS 450mW 3.6mW/oC 288mW 

recommended operating conditions 
MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

Common-mode input voltage, VIC ±7 V 

Operating free-air temperature, TA 0 25 70 °C 

electrical characteristics over recommended ranges of supply voltage, common-mode input 
voltage, and operating free-air tempe~ature (unless otherwise noted)t 

PARAMETER TEST CONDITIONS MIN TYP* MAX UNIT 

-0.2 0.2 
VIT Input threshold voltage (VIT + and VIT _) V 

See Note 3 -0.4 0.4 

Vhys Hysteresis voltage (VIT + - VIT-) 70 mV 

VOH High-level output voltage VIO = 0.2 V, 10=-1 rnA 2.5 3.5 V 

VOL Low-level output voltage VID =-0.2V, 10=20 mA 0.35 0.5 V 

II Input current VCC = 0 to 5.5 V, IVI = 10V 1.1 3.25 
rnA 

See Note 4 IVI=-10V -1.6 -3.25 

lOS Short-circuit output current§ VO-O, VID = 0.2 V -40 -75 -100 rnA 

ICC Supply current VID =-0.5 V, No load 35 50 rnA 
.. .. . . t The algebraiC convention, where the less-poSitive (more-negative) limit IS deSignated as minimUm, IS used In thiS data sheet for threshold levels 

only. 
:j: All typical values are a\ V CC = 5 V, TA = 25°C. 
§ Only one output should be shorted at a time and duration of the short circuit should not exceed one second. 
NOTES: 3. The expanded threshold parameter is tested with a 500-0 resistor in series with each input. 

2-322 

4. The input not under test is grounded. 

~1EXAS 
INSTRUMENTS 
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SN75157 
DUAL DIFFERENTIAL LINE RECEIVER 

SLLS084B - SEPTEMBER 1980 - REVISED MAY 1995 

switching characteristics, Vcc = 5 V, TA = 25°C 

tpLH 

tpHL 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

Propagation delay time, low- to high-level output 15 25 ns 

Propagation delay time, high- to low-level output 
CL = 15 pF, See Figure 1 

13 25 ns 

PARAMETER MEASUREMENT INFORMATION 

VCC+ Output 

CL=15pF 
(see Note A) 

TEST CIRCUIT 

VCC+ 

3920 

3_92 k.Q 

Input ~ ~ O.S V 

(see Note B) , SO% SO% ", '-___ _ 

. -O.SV 

1+---+1 tpLH 1+---+1 tpHL 

-~ li-~";;;·S~V---1-'S-V'"\\ ... ___ _ 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 
B. The input pulse is supplied by a generator having the following characteristics: tr $ 5 ns, tf $ 5 ns, PRR $ 5 MHz, duty cycle = 50%. 

Figure 1. Test Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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SN75157 
DUAL DIFfERENTIAL LINE RECEIVER 
SllS0848 - SEPTEMBER 1980 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 
OUTPUT VOLTAGE OUTPUT VOLTAGE 

> 
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2 

o 
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0.5 
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vs 
DIFFERENTIAL INPUT VOLTAGE 

VCC=4.75V 
TA=25°C 

I I 

I vIC=O I 

I I VIC = ±7V 

I I 

I 
VIC=±7V I 

: VIC=o 

i I: 
I 

-50 o 50 
VID - Differential Input Voltage - mV 

..... 

Figure 2 

HIGH-LEVEL OUTPUT VOLTAGE 
·vs 

HIGH-LEVEL OUTPUT CURRENT 

VCC=5V 
VID=0.2V 
TA = 25°C 
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3 

vs 
DIFFERENTIAL INPUT VOLTAGE 

VCC=5.25V 
TA=25°C

1
1 

II : 
I' 
I VIC=O 

I 

I I VIC=±7V 
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Figure 3 

LOW·LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 

I 

VCC=5V 
VID=-0.2V 
TA = 25°C 

....... V 

V V 
~ 

0.2 / 
V 

0.1 

o 

100 

o -10 -20 -30 -40 -50 -60 -70 -60 o 5 10 15 20 25 30 35 40 
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IOH - Hlgh·Level Output Current - mA 

Figure 4 

~TEXAS 
INSTRUMENTS 

IOL - Low-Level Output Current - mA 

FigureS 
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SN75157 
DUAL DIFFERENTIAL LINE RECEIVER 

SLLS084B - SEPTEMBER 1980 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

No LOad I 

SUPPLY CURRENT 
vs 

SUPPLY VOLTAGE 

Inputs Open 
TA =2SDC 

V 
V 

V 
.L V 

V 

o 2 3 4 S 6 7 8 

VCC - Supply Voltage - V 

Figure 6 

APPLICATION INFORMATION 

SV Twisted Pair SV 

SV 

Figure 7. EIAITIA-422-B System Application 
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• Meets or Exceeds the Requirements of 
ANSI EIAlTIA-422-B and ITU 
Recommendation V.11 

• Single SOV Supply 
• Balanced-Line Operation 

• TTLCompatlble 
• High Output Impedance in Power-Off 

Condition 

• High-Current Actlve-Pullup Outputs 
• Short-Circuit Protection 

• Dual Channels 
• Input Clamp Diodes 

description 

SN75158 
DUAL DI~FERENTIAL LINE DRIVER 

SLLS085B - JANUARY 1977 - REVISED MAY 1995 

D, P, OR pst PACKAGE 
(TOP VIEW) 1z(Ja 'Vee 

1Y 2 7 2Z 
1A 3 6 2Y 

GND 4 5 2A 

t The PS package Is only available 
left-end taped and reeled. i.e., 
order SN75158PSLE. 

The SN75158 is a dual differential line driver designed to satisfy the requirements set by the ANSI 
EIAlTIA-422-8 and ITU V.11 interface specifications. The outputs provide complementary signals with 
high-current capability for driving balanced lines, such as twisted pair, at normal line impedance without high 
power dissipation. The output stages are TTL totem-pole outputs providing a high-impedance state in the 
power-off condition. 

The SN75158 is characterized for operation from O°C to 70°C. 

logic symbolt 

3 
1A 

t> 

tThis symbol is in accordance with ANSI/IEEE Std91-1984 
and lEe Publication 617-12. 

schematics of inputs and outputs 
EQUIVALENT OF EACH INPUT 

VCC --..... ---....... -

Input 

4kn 
NOM 

GND--.----~-

logic diagram (positive logic) 

2 

~, 1Y 
1A 1 

1Z 

6 

~2Y 
2A 7 

2Z 

TYPICAL OF ALL OUTPUTS 
--..... --VCC 

9QNOM 

._--Output 

GND 

~ThxAs' . 
Copyright © 1995, Texas Instruments Incorporated 
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SN75158 
DUAL DIFFERENTIAL LINE DRIVER 

SLLS085B - JANUARY 1977 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ..................................... ;....................... 7 V 
Input voltage, VI ..................................................................•....... 5.5 V 
Continuous total power dissipation ................•.................... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ........................ . . . . . .. 260°C 

t Stresses beyond those listed under "absolUte maximum ratings" may cause pennanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values, excepldifferential output voltage VOD, are with respect to network ground terminal. VOD is atthe Y output with respect 
to the Z output. 

DISSIPATION RATING TABLE 

PACKAGE 
TAs25·C DERATING FACTOR 

POWER RATING ABOVE TA = 25·C 

0 725mW 5.8mW/·C 

P 1000mW 8.0mW/"e 

PS 450mW 3.6mW/·e 

recommended operating conditions , 

Supply voltage, Vee 

High-level input voltage, VIH 

Low-level input voltage, VIL 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-alr temperature, T A 

2-328 
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.TA=70·C 
POWER RATING 

464mW 

640mW 

288mW 

MIN NOM MAX UNIT 

4.75 5 5.25 V 

2 V 

0.8 V 

-40 mA 

40 mA 

0 70 ·e 



SN75158 
DUAL DIFFERENTIAL LINE DRIVER 

SLLS085B - JANUARY 1977 - REVISED MAY 1995 

electrical characteristics over operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONSt MIN TYP* MAX UNIT 

VIK Input clamp vo~age VCC-MIN, 11=-12mA -0.9 -1.5 V 

VOH High-level output vo~e VCC-MIN, vIL-o.av, 2.4 3 V 
VIH = 2V, 10H =-40 mA 

VOL low-level output v~age VCC-MIN, vIL=O.av, 0.2 0.4 V 
VIH=2V, 10L= 40mA 

IVODl l Differential output vo~ge VCC-MAX, 10- 0 3.5 2xVOD2 V 

IVOD21 Differential output vo~ge VCC-MIN 2 3 V 

AVOD Change In magnitude of differential output voltage§ VCC-MIN ±0.02 ±0.4 V 

Common-mode output voltage'll 
VCC-MAX RL-l00n, 1.B 3 

VOC See Figure 1 V 
VCC-MIN 1.5 3 

AVOC 
Change In magnHude of common-mode output VCC-MIN ±0.02 ±0.4 V voltage§ or MAX 

VO=6V 0.1 100 

10 Output current wHh power off VCC=O Vo --0.25 V -0.1 -100 IlA 
Vo - -0.25 to 6 V ±100 

II Input current at maximum Input voltage VCC-MAX, VI =5.5V 1 rnA 

IIH High-level Input current VCC=MAX, VI = 2.4 V 40 IlA 
IlL Low-level Input current VCC-MAX, VI = 0.4 V -1 -1.6 rnA 

lOS Short-clrcuH output current# VCC-MAX -40 -90 -150 rnA 

ICC Supply current (both drivers) VCC=MAX, Inputs grounded, 
37 50 rnA TA-26°C, No load 

.. .. t For conditions shown as MIN or MAX, use the appropriate value speCified under recommended operating conditions . 
:j: All typical values are at VCC = 5 V and TA = 25°C except for VOC, for which VCC Is as stated under test conditions. 
§ AVOD and AIVOCI are the changes In magnitudes of VOD and VOC, respectively, that occur when the Input Is changed from a high level to a low 

level. , 
'II In ANSI Standard EIAfTIA-422-B, VOC, which Is the average of the two output voltages with respect to ground, Is called output offset voltage, 

VOS· 
# Only one output should be shorted at a time, and duration of the short circuit should not exceed one second. 

switching characteristics, Vee = 5 V, T A = 25°C 

tpLH 

tpHL 

tpLH 

tpHL 

trLH 

trLH 

PARAMEtER TEST CONDITIONS 

Propagation delay time, low-to-hlgh-Ievel output 

Propagation delay time, hlgh-to-Iow-Ievel output 
See Figure 2, Termination A 

Propagation delay time, low-to-hlgh-Ievel output 
See Figure 2, Termination B 

Propagation delay time, hlgh-to-Iow-Ievel output 

Transition time, low-to-hlgh-Ievel output 

Transition time, hlgh-to-Iow-Ievel output 
See Figure 2, Termination A 

OVershoot factor See Figure 2, Termination C 
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MIN TYP MAX UNIT 

16 25 ns 

10 20 ns 

13 20 ns 

9 15 ns 

4 20 ns 

4 20 ns 

10% 
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SN75158 
DUAL DIFFERENTIAL LINE DRIVER 

SLLS085.B - JANUARY 1977 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Figure 1. Differential and Common-Mode Output Voltages 

2-330 

Y 

z 
1000 

TERMINATlON A 

Pulse 
Generator 

(see Note A) 

S5ns~ 14- S5n~ 14-

Input 

TERMINATION B 

TEST CIRCUITS 

J 90% 9O%\1-+---'----3V 
Input 1 50% . 50% 1 

10% I . 1 100/0 0 V 

I 1 
~LH~ ~tPHL 

Differential 
Output 50%7:1 

: 90% 90% l'\1' .50% 
10% 1 1 10% 

----~ I 1 ~-----1 1 1 I 
trLH -+i 1+ -+i 1+ trHL 

VOLTAGE WAVEFORMS 

YOutput 

ZOutput 

TERMINATION C 

NOTES: A. The pulse generator has the following characteristICS: Zo - 50 n, tw - 25 ns, PRR S 10 MHz. 
B. CL includes probe and jig capacitance. 

Figure 2. Test Circuit and Voltage Waveforms 
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SN75158 
DUAL DIFFERENTIAL LINE DRIVER 

SLLS085B - JANUARY 1977 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

o 

No ~oad 
TA=25°C 

OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 

VCC=5.5V 

VCC=5V 

VCC=4.5V 

2 3 

VI - Data Input Voltage - V 

Figure 3 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

TA=25°C 

I 1 
VCC=5.5V -....... '- J JCC =5V -....... "'- ............... ~ 

4 

> 
I 

IlL 
:!! 
~ .. 

6 

5 

4 

3 

2 

0.4 

0.3 

VCCI=5V 
No Load 

OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 

TA= 125°C 
/ 

\ TA = 25°C 
TA=-55°C 

2 3 
VI - Data Input Voltage - V 

Figure 4 

4 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 

TA = 25°C 

I _I. 
VCC=5.5V ~ ~ 

A 
3 ............... ......... ............... i...' 

,. 
So ,. V ",. I 

VCC=4.5V 

2 

o 
o 

~ 
........... ' 

VCC=4.5V "" 

0 0.2 

] 
~ .... 
I 0.1 .... .p 

/ 
)/" 

/ 
~ 

~ 
1\ o 

-20 -40 -60 -80 -100 -120 o 10 20 30 4050 60 70 80 

10H - High-Level Output Current - mA 

Figure 5 
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IOL - Low-Level Output Current - mA 

Figure 6 
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SN75158 
DUAL DIFFERENTIAL LINE DRIVER 
SLLS085B - JANUARY 1977 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 
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OUTPUT VOLTAGE 
va 
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30 
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II. 

I 

"CI 
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o 

PROPAGATION DELAY TIMES 
va 

FREE·AIR TEMPERATURE 

Vee=5V 
See Figure 2 

- Termination A 
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.......... 
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TA - Free-Air Temperature -·e 

N~ Loa~ 
- TA=25·e 

Figure 7 

SUPPLY CURRENT 
(BOTH DRIVERS) 

va 
SUPPLY VOLTAGE 

Inputa Grounded ,"",,'" ~ 
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:::I 
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i: 
ICI. 

c;J 
I 

~ 
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30 

TA - Free-Air Temperature -·e 

FigureS 

SUPPLY CURRENT 
(BOTH DRIVERS) 

va 
FREE·AIR TEMPERATURE 

VCCI=5V I 

Input Grounded 
Outputa Open 

............ 
~ 

" ~ 1'\ 
o 2345678 

Vee - Supply Voltage - V 
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TA - Free-Air Temperature -·e 

Figure 9 Figure 10 
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SN75158 
DUAL DIFFERENTIAL LINE DRIVER 

TYPICAL CHARACTERISTICS 

SUPPLY CURRENT 
(BOTH DRIVERS) 

vs 
FREQUENCY 

VCC=5V III 
I-RL=oo I 

CL=30pF "' 
, , , 

Inputs: SOV Square Wave 
TA=25°C 

V 
l..I" 

SLLS085B - JANUARY 19n - REVISED MAY 1995 

o 
0.1 0.4 4 10 40 100 

f - Frequency - MHz 

Figure 11 
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• Meets or Exceeds the Requirements of 
ANSI EIAlTIA-422-B and ITU 
Recommendation V.11 

• Single SOV Supply 
• Balanced Line Operation 

• TTL Compatible 
• High-Impedance Output State for 

Party-Line Applications 

• High-Current Actlve-Pullup Outputs 

• Short-Circuit Protection 

• Dual Channels 

• Clamp Diodes at Inputs 

description 

SN75159 
DUAL DIFFERENTIAL LINE DRIVER 

WITH 3·STATE OUTPUTS 
SLLS088B-

D OR N PACKAGE 
(TOP VIEW) 

NC 
lZ 
lY 
lA 
18 

lEN 
GND 

! 1 V 14 

2 13 

3 12 

4 11 

5 1~ ~ 6 
7 8~ 

VCC 
2Z 
2Y 
28 
2A 
2EN 
NC 

NC-No internal connection 

MAY 1995 

The SN75159 dual differential line driver with 3-state outputs is designed to provide all the features of the 
SN75158 line driver with the added feature of driver output controls. There is an individual control for each driver. 
When the output control is low, the associated outputs are in a high-impedance state and the outputs can neither 
drive nor load the bus. This permits many devices to be connected together on the same transmission' line for 
party-line applications. 

The SN75159 is characterized for operation from O°C to 70°C. 

logiC symbolt 

&1> 
1EN 6 EN 3 

1A 4 V 1Y 
2 

5 V 1Z 
18 

2EN 9 
12 

10 2Y 
2A 13 

11 2Z 
28 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

logic diagram (positive logic) 

1EN 

1A ---'-__ -f-~---=3 1Y 

18 2 1Z 

2EN 

2A ....:.:; __ -r--:-'\I-_~12 2Y 

m 13~ 

~TEXAS 
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SN75159 . 
DUAL DIFFERENTIAL.LINE·DRIVER 

. WITH3·STATE OUTPUTS 
SLLS088B-JANUARY llm-RI;\I1SI'OMAY 1995 ' 

schematic (each driVer) 

B A 
14 

Vee -....--..--e--+---. 5,11 4,10 

4kO 

90 

y 3,12 

4kO 

EN 9 

QND~7_-4 ___ ~~~ 

W···Vcc bUS 

Resistor values shown are nominal. 

~I. ThXAS 
NSTRUMENTS 

To Other 
Driver 
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SN75159 
DUAL DIFFERENTIAL LINE DRIVER 

WITH 3-STATE OUTPUTS 
SLLS088S - JANUARY 1977 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ...........•....................•........•................... 7 V 
Input voltage, VI ..............•...........•...........................•................... 5.5 V 
Off-state voltage applied to open-collector outputs ................. . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 V 
Continuous total dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. See Dissipation Rating Table 
Operating free-air temperature range, TA ....• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. O°C to 70°C 
Storage temperature range, Tstg ............•.............................•..•.... -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............ . . . . . . . . . . . . . . . . . .. 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional 9p8ration of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values except differential output voltage VOD are with respect to the network ground terminal. VOD Is at the Y output with 
respect to the Z output. 

PACKAGE 

D 

N 

DISSIPATION RATING TABLE 

TAS25·C 
POWER RATING 

950mW 

1150mW 

DERATING FACTOR 
ABOVE TA = 25·C 

7.6mW/"C 

9.2mW/"C 

recommended operating conditions 

Supply voltage, V CC 

High-level input voltage, VIH 

Low-level input voltage, VIL 

High-level output voltage, IOH 

Low-level output current, IOL 

Operating free-air temperature, TA 

~TEXAS 
INSTRUMENTS 
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TA=70·C 
POWER RATING 

60SmW 

736mW 

MIN 

4.75 

2 

0 

NOM 

5 

MAX UNIT 

5.25 V 

V 

O.S V 

-40 mA 

40 rnA 

70 ·C 
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SN75159 
DUAL DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 
SLLS088B-JANLJARY 1977 - REVISED MAY 1995 

electrical characteristics over operating free-air temperature range (unless otherwise noted) 
PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Input clamp voltage VCC = 4.75 V, 11=-12mA -0.9 -1.5 V 

VOH High-level output voltage VCC = 4.75 V, VIL = 0.8 V, 2.4 3 V 
VIH = 2 V, 10H =-40 mA 

VOL Low-level output voHage 
Vcc =4.75 V, VIL= 0.8 V, 0.25 0.4 V 
VIH =2V, 10L = 40 mA 

VOK Output clamp voltage VCC=5.25V, 10=-40 mA -1.1 -1.5 V 

Vo Output voltage VCC = 4.75 V to 5.25 V, 10=0 0 6 V 

IVODll Differential output voltage Vcc = 5.25 V, 10=0 3.5 2VOD2 V 

IVOD21 Differential output voltage VCC = 4.75 V 2 3 V 

alVODI 
Change in magnitude of 

VCC =4.75 V ±0.02 ±0.4 V 
differential output voltage:!: 

Common-mode output VCC= 5.25 V 1.8 3 
VOC V 

voltage§ VCC=4.75V RL= lOOn, See Figure 1 1.5 3 

Change in magnitude of 
alVOCI common-mode output 

voltage:!: 
VCC = 4.75 V to 5.25 V ±0.01 ±0.4 V 

VO=6V 0.1 100 

10 Output current with power off VCC=O VO=-0.25V -0.1 -100 IIA 
Vo = -0.25 V to 6 V ±100 

TA = 25·C VO=OtoVCC ±10 

VCC= 5.25 V, VO=O -20 

10Z 
Off-state (high-impedance 

Output controls VO=0.4V ±20 IIA state) output current 
at 0.8 V TA = 70·C 

Vo =2.4 V ±20 

VO=VCC 20 

II 
I nput current at 

VCC = 5.25 V, VI =5.5V 1 mA 
maximum input voltage 

IIH High-level input current VCC = 5.25 V, VI =2.4 V 40 IIA 
IlL Low-level input current VCC = 5.25 V, VI = 0.4 V -1 -1.6 mA 

lOS Short-circuit output currentll VCC = 5.25 V -40 -90 -150 mA 

ICC Supply current (both drivers) 
Vee = 5.25 V, Inputs grounded, 

47 65 mA TA = 25·C, No load 
.. t All typical values are at VCC = 5 V and TA = 25·C except for VOC, for which VCC IS as stated under test conditIOns . 

:!: alVODI and alVOCI are the changes in magnitudes of VOD and VOC, respectively, that occur when the input is changed from a high level to a low 
level. 

§ In ANSI Standard EIAffIA-422-B, VOC, which is the average ofthe two output voltages with respect to GND, is called output offset voltage, VOS. 
II Only one output should be shorted at a time, and duration of the short circuit should not exceed one second. 
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SN75159 
DUAL DIFFERENTIAL LINE DRIVER 

WITH 3-STATE OUTPUTS 
SLLS088B-JANUARY 1977 - REVISED MAY 1995 

switching characteristics over operating free-alr temperature range, V CC = 5 V 
PARAMETER TEST CONDITIONS 

tpLH Propagation delay time, Iow-to-high-level output OL-30 pF, RL-l000, See Figure 2, 
tpHL Propagation delay time, high-to-Iow-level output Termination A 

tpLH Propagation delay time, low-to-high-Ievel output 
OL = 15 pF, See Figure 2, Termination B 

tpHL PropagatIon delay time, high-to-Iow-Ievel output 

trLH Transition tIme, low-to-high-Ievel output 0L. 30 pF, RL -100 0. See Figure 2, 

trHL Transition time, high-to-Iow-Ievel output Termination A 

tpZH Output enable time to high level °L-30pF, RL=1800, See Figure 3 

tpZL Output enable time to low level OL=30pF, RL - 2500. See Figure 4 

tPHZ Output disable time from high level OL=30pF, RL=180O, See Figure 3 

tpLZ Output disable tIme from low level OL=30pF, RL-250O, See Figure 4 

Overshoot factor RL - 100 C, See Figure 2, Termination 0 

t All tyPiCal values are at TA = 25°0. 

SYMBOL EQUIVALENTS 

DATA SHEET PARAMETER EIAtrlA-422-B 

Vo Voa Vob 

IVOD11 Vo 

IVOD21 Vt 

AIVODI IIVtl-IVtll 

VOO IVosl 

AIVOCI IVos-Vosl 

lOS "sal, "sbl 

10 "xal , "xbl 

PARAMETER MEASUREMENT INFORMATION 

500 

500 
VOC 

Figure 1. Differential and Common-Mode Output Voltages 
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MIN TYpt MAX UNIT 

16 25 ns 

11 20 ns 

13 20 ns 

9 15 ns 

4 20 ns 

4 20 ns 

7 20 ns 

14 40 ns 

10 30 ns 

17 35 ns 

10% 
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SN75159 
DUAL DIFFERENTIAL LINE DRIVER 
WITH 3-8TATE OUTPUTS 
SLLS088B - JANUARY 19n .,.REVISED MAY 1995 

PARAMeTER MEASUREMENT INFORMATION 

1 leO 
5V-------~~--~ 

Pulse ~-+--- Y Output 
Generator 1----4I ....... I---I----L_.A:I---t--- Z Output 

(_NoteA) 

Y 

Z 

CL= 30 pF 
(_NoteB) 

RL= 100(,) 

Y-------, 

..l CL=15pF J (_NoteB) Z. 

CL=15pF ..l 
(_NoteB) J :~RL"OO" 

TERMINATION A TERMINATION B . 

TEST CIRCUITS 

14--25ns~ 

-tt 114- 5 ns ~ Ii+- 5 ns 

~II ~90% 9O%~1:t-1-------3V 
Input 1 1.5V 1.5V 1 

10% I I 10% . 0 V 

tpLH ~ ~tpHL 
I 1: ~+---- VOH 

YOutput I 1.5V 1 90% I 1 t.5V 
110% _ 1 I I .. 10% V 
I J 1 I' 1 OL 
I ~ ~ trLH I ~ I+- trHL 

I4--It- tpHL j4---+!-- tpLH 

~I ttl VOH 
ZOutput 90%, 1.~~ 1~V 190% 

I . .. 1---- VOL 
I I 1 1 

... 14- trHL ~ 1+ trLH 

VOLTAGE WAVE;FORMS 

TERMINATION C 

. Overshoot 

,-=~~\ . 
)O%-*=~ -,--

Overshoot 

NOTES: A. The pulse generator has the following characteristics: Zo - 50 (.l, PRR S 10 MHz. 
B. CL includes probe and jig capacitance. 

Figure 2. Test Circuits, Voltage Waveforms, and Overshoot Factor 
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Pulse 

SN75159 
DUAL DIFFERENTIAL LINE DRIVER 

WITH 3-8TATE OUTPUTS 
SLLS0888 - JANUARY 1977 - REV.ISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Input 

r-------, 
Generator t-...... --...... '---H I 

I 
I 
I 
I 
I 
I 
I 

(_NoteA) 

500 

-::-
,....---, 

1 kn 

SV 

Output 

CL=30pF T (see Note B) 

0--....... --Output 
1 
1 
1 

'--+-___ ---'1 
1 

CL=30pF 1 T (see Note B) 1 

1 1 L __________________ ~ 

TEST CIRCUIT 

114- s S ns --.I l+-
I I 

~900/0~--~900/0~-T ---- 3 V 

1.5V 1.5V I 
14--- 100 ns ~ 10% 

1.----+ tpZH I I ov 
1 1 ~ VOH if 1 1\--f 

/1.SV I J ,-:v 
___ ..J tpHZ--i+--+I Voff = 0 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Zo = 50 n. PAR S 500 kHz. 
B. CL includes probe and jig capacitance. 

Figure 3. Test Circuit and Voltage Waveforms 
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SN75159 
DUAL DIFFERENTIAL LINE DRIVER 
WITH 3·STATEOUTPUTS 
SLL.S088B - JANUARY 1977 ~ REVISED MAY t995 

PARAMETER MEASUREMENT INFORMATION 

Pulse 
Generator 

(Bee Note A) 

Input ,.------., 
r-~----.-~IH 1 1,..............------, 

50C 1 
1 
1 
1 

CL=30pF T (888 Note B) 

sv 

1 
1 

Ill: ~-.... -- Output SV 

2-:342 

1 kn. 
I 
I 1...-.-___ ----1 1 

I 
CL=30pF I T (888 Note B) I 

I -=- I 
lL-------------------~ 

TEST CIRCUIT 

I+- SS ns -.I 14- s5 nB 

I I_L ______ 3V 
90% I 

Input 1.5V 1.SV I 1+--100 nB-+j '\...:.:10%~ ___ 0 V 

14 ~: i<111i41---"'~- tPLZ 
____ ""'\ I SV 

\'V U . ---f VOL 

Output 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Zo - 50 r.l, PRR s 500 kHz. 
B. CL includes probe and jig capacitance. 

Figure 4. Test Circuit and Voltge Waveform 
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. SN75159 
DUAL DIFFERENTIAL LINE DRIVER 

WITH 3-STATE OUTPUTS 
SLLS088B - JANUARY 1977 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE OUTPUT VOLTAGE 
va va 

DATA INPUT VOLTAGE 

No Load 
TA = 25°C 

rVCC = 5.25 V 

~ . 

.. 
\ 1\ \...VCCj5V 

\.- VCC ~ 4.75 V 

2 3 

VI - Data Input Voltage - V 

FigureS 

OUTPUT VOLTAGE 
va 

FREE-AIR TEMPERATURE 

VCC=5V I 
VOH (lOH = -20 mAl 

VOH (lOH = -40 mAl 

4 

VOL ,IOL = 40 mAl -

25 50 75 

TA - Free-Air Temperature - °C 

Figure 7 

> 
I 

f 
~ 

J 
I 

~ 

> 
I 
I) 

i 
~ 
'5 
.& 
6 
I 

::t 
~ 

DATA INPUT VOLTAGE 
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No Load 
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\ !\-TA=250C 
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SN75159 
DUAL DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 
SLLS088B - JANUARY 1977 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 
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Figure 10 
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SN75159 
DUAL DIFFERENTIAL LINE DRIVER 

WITH 3-STATE OUTPUTS 
SLLS088B - JANUARY 1977 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 
PROPAGATION DEL,AY TIME 

FROM DATA INPUTS 
vs 

FREE-AIR TEMPERATURE 

tPLH-=- co c 
I 

30 

25 

OUTPUT ENABLE AND DISABLE TIME 
vs 

FREE-AIR TEMPERATURE 

I 
VCC=5V 
See Figures 3 and 4 
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SN75160B 
OCTAL GENERAL·PURPOSE 

INTERFACE BUS TRANSCEIVER 

MEETS IEEE STANDARD 488-1978 (GPIB) 

• S-Channel Bidirectional Transceiver 
• Power-UpiPower-Down Protection 

(Glitch Free) 

• High-Speed, Low-Power Schottky Circuitry 
• Low Power Dissipation ... 72 mW Max Per 

Channel 

• Fast Propagation Times ... 22 ns Max 

• High-Impedance pnp Inputs 
• Receiver Hysteresis ..• 650 mV Typ 
• Open-Collector Driver Output Option 
• No Loading of Bus When Device Is 

Powered Down (Vee = 0) 

description 

GPIB 
110 Ports 

DW OR N PACKAGE 
crOP VIEW) 

vee 
B1 01 
B2 02 
B3 03 
B4 04 
B5 05 
B6 7 06 
B7 07 
B8 08 

GNO 

Terminal 
I/O Ports 

The SN75160B 8-channel general-purpose interface bus (GPIB) transceiver is a monolithic, high-speed, 
low-power Schottky device designed for two-way data communications over single-ended transmission lines. 
It is designed to meet the requirements of IEEE Standard 488-1978. The transceiver features driver outputs that 
can be operated in either the passive-pull up or 3-state mode. If talk enable (TE) is high, these ports have the 
characteristics of passive-pullup outputs when pull up enable (PE) is low and of 3-state outputs when PE is high. 
Taking TE low places these ports in the high-impedance state. The driver outputs are designed to handle loads 
up to 48 rnA of sink current. 

Output glitches during power up and power down are eliminated by an internal circuit that disables both the bus 
and receiver outputs. The outputs do not load the bus when Vee = O. When combined with the SN75161 B or 
SN75162B management bus transceivers, the pair provides the complete 16-wire interface for the IEEE-488 
bus. 

The SN75160B is characterized for operation from O°C to 700 e. 
Function Tables 

EACH DRIVER EACH RECEIVER 

INPUTS OUTPUT INPUTS OUTPUT 
D TE PE B B TE PE D 

H H H H L L X L 
L H X L H L X H 
H X L zt X H X Z 
X L X zt 

H = high level, L = low level, X - Irrelevant, Z - hlgh-impedance state 
t This Is the high-impedance state of a normal 3-state output modified by the internal resistors to Vee 

andGND. 

~ThxAs 
Copyright © 1995. Texas Instrumen1s Incorporated 

INSTRUMENTS 
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SN75160B 
OCTAL GENERAL·PURPOSE 
INTERFACE BUS TRANSCEIVER 
SLLS004B - OCTOBER 1985 - REVISED. MAY 1995 

logic symbolt logic diagram (positive logic) 

PE 

TE 

01 

02 
03 

04 
05 
06 
01 
08 

11 
M1[3S] 

1 
~ M2[OC] 

EN3[XMT] 

~ -iN4[RCV] 
.r 

19 t> 

18 L 
3(1V/2~) 

'174 1 lr 

17 

18 
15 

14 
13 

12 

2 

-.J 
3 
4 

5 
6 
7 
8 

9 

B1 

B2 
B3 

B4 
B5 

B6 
B7 

B8 

Pi: 

TE 

03 17 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

04 16 

'i1 Designates 3-state outputs 
~ Designates passlve-pullup outpu1S 
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Terminal 
I/O Ports 

D5 15 

06 14 

07 13 

08 12 

~TEXAS 
INSTRUMENTS 
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SN75160B 
OCTAL GENERAL-PURPOSE 

INTERFACE BUS TRANSCEIVER 
SLLSo04B - OCTOBER 1985 - REVISED MAY 1995 

schematics of Inputs and outputs 

EQUIVALENT OF ALL CONTROL INPUTS 

VCC------~~-----
8kn 
NOM 

EQUIVALENT OF ALL INPUT/OUTPUT PORTS 

Input/Output Port 

Driver output R(eq) = 30 a NOM 
Receiver output R(eq) = 110 a NOM 
Circuit Inalde daahed linea la on the driver outputs only. 
R ) = equivalent resistor 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Input voltage, VI .......................................................................... 5.5 V 
Low-level driver output current, IOL ........................................................ 100 mA 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .••••••••.•••••••.•••.•••••••• • • • . • . • • • • • • • . •. O°C to 70°C 
Storage temperature range, Tstg .....................................••........... -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ..........•.................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" niay cause permanent damage to the device. These are'stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE!?: 1. All voltage values are with respect to network ground terminal. 

PACKAGE 

OW 

N 

DISSIPATION RATING TABLE 

TA S 25·C DERATING FACTOR 
POWER RATING ABOVE TA = 2S·C 

1125 mW 9.0 mW,.C 

1150 mW 9.2 mW/·C 

recommended operating conditions 

Supply voltage, VCC 

High-level input voltage, VIH 

Low-level input voltage, VIL 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, T A 

Bus ports with pullups active 

Terminal ports 

Bus ports 

Terminal ports 

~TEXAS 
INSTRUMENTS 

POST OFFICE sox 655303 • DALLAS. TEXAS 75266 

TA=70·C 
POWER RATING 

720mW 

736mW 

MIN 

4.75 

2 

0 

NOM 

5 

MAX UNIT 

5.25 V 

V 

0.8 V 

-5.2 rnA 

-800 !IA 
48 

rnA 
16 

70 ·C 
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SN75160B 
OCTAL GENERAL-PURPOSE 
INTERFACE BUS TRANSCEIVER 
SLlS004B-OCTOBER 1985- REVISED MAY 1995 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
tempetature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIK Input clamp voltage 11--1BmA -O.B -1.5 V 

Vhys ~steresis voltage 
( IT+-VIT-) Bus See Figure B 0.4 <l.65 V 

High-level output voltage 
Terminal 10H z -800 ).lA, TE at O.B V 2.7 3.5 

VOH V 
Bus 10H = -5.2 mA, PE andTE at2 V 2.5 3.3 

Terminal IOL-16mA, TE at O.B V 0.3 0.5 
VOL Low-level output voltage V 

Bus IOL=4BmA, TE at2 V 0.35 0.5 

II 
Input current at maximum 

Terminal VI=5.5V 0.2 100 jIA 
input voltage 

IIH High-level input current Terminal VI =2.7V 0.1 20 jIA 

IlL low-level Input current Terminal VI =0.5V -10 -100 jIA 

II(bus) = 0 2.5 3.0 3.7 
V VI/O(bus) Voltage at bus port Driver disabled 

II(bus) =-12 mA -1.5 

VI(bus)--1.5 V100.4 V -1.3 

VI(bus)- 0.4 V 10 2.5 V 0 -3.2 

2.5 

11/0(bus) Current into bus port 
Power on Driver.dlsabled VI (bus) = 2.5 V 10 3.7 V 

-3.2 mA 

VI (bus) = 3.7 V 10 5 V 0 2.5 

VI (bus) = 5 V to 5.5 V 0.7 2.5 

Power of! VCC- O, VI(bus)- 0 to 2.5 V -40 

Terminal -15 -35 ':"75 
lOS ShClrt-clrcuit output current mA 

Bus -25 -50 -125 

Receivers low and enabled 70 90 
ICC Supply current Noloed mA 

Drivers low and enabled 85 110 

CI/O(bus) Bus-port capacitance VCC =0105 V, VI/O = 0 t02 V, 16 pF f= 1 MHz 

t All typical values are at Vec = 5 V, TA = 25°e. 

~1ExAs 
INSTRUMENTS· 
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SN75160B 
OCTAL GENERAL-PURPOSE 

INTERFACE BUS TRANSCEIVER 
SLLS004B-OCTOBER 1985- REVISED MAY 1995 

switching characteristics, Vee = 5 V, CL = 15 pF, TA = 25°C (unless otherwise noted) 

PARAMETER 

tPLH 
Propatlon delay time, 
low- to high-level output 

tpHL 
Propagation delay time, 
high- to low-level output 

tpLH 
Propagation delay time, 
low- to high-level output 

tpHL 
Propagation delay time, 
high- to low-level output 

tpZH Output enable time to high level 

tpHZ Output disable time from high level 

tPZL Output enable time to low level 

tPLZ Output disable time from low level 

tpZH Output enable time to high level 

tpHZ Output disable time from high level 

tPZL Output enable time to low level 

tpLZ Output disable time from low level 

len Output pullup enable time 

!dis Output pullup disable time 

FROM TO TEST CONDITIONS (INPUT) (OUTPUT) 

Tenninal Bus 

Bus Terminal 

TE BUS 

TE Terminal 

PE Bus 

~TEXAS 
INSTRUMENTS 

CL-30 pF, 
See Figure 1 

CL-30 pF, 
See Figure 2 

See Figure 3 

See Figure 4 

See Figure 5 

POST OFFICE BOX 656303 • DALLAS. TeXAS 75265 

MIN TYP MAX UNIT 

14 20 
ns 

14 20 

10 20 
ns 

15 22 

25 35 

13 22 

22 35 
ns 

22 32 

20 30 

12 20 
ns 

23 32 

19 30 

15 22 

13 20 
ns 
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SN75160B 
OCTAL GENERAL~PURPOSE 
INTERFACE BUSTRANSOEIVER 
SLLS004B - OCTOBER 1985"; RE;VISED MAY 1995 

3V 

PARAMETE.R MEASUREMENT INFORMATION 

Dlnp~1.5V \1.5~-- 3V 

I I ov 
tpLH~ tpHL~ 

4800 Ir----~ 1--- VOH 
a Output /2.2 V \ i 

_ _ .....J. ~ 
VOH 

2000 

VOLTAGE WAVEFORMS 
3V 

TEST CIRCUIT 

Figure 1. Termlnal-to-Bus Test Circuit and Voltage Waveforms 

2400 

aln~1.5V \~5~-- 3V 

I 10V 
tPLH~ tPHL~ 

I r-------,.l-- VOH 

D Output ,1.5 V \::. VOH 3kO 

VOLTAGE WAVEFORMS 

TEST CIRCUIT 

Figure 2. Bus-to-Terminal Test Circuit and Voltage Waveforms 

I 
I 
I 
I 
I -----..1 I--_---'TE 

TEST CIRCUIT 

4800 

CL=30pF Ie-NOlea) 

S2 

TElnp:J1.5V \~;-- :: 

t ~ I.- tPHZ ---.t !+-
PZH -, I :1 t=-900/0--- VOH a output I y 

S1 to 3V I 2V 
S20pen . I . 

I ---1......i 0.8 V 
tpZL ~ tpLZ r-: 

I 
~-....., I ~I 3.5 V a Output '\ 

S1 to GND 1.0 V 
S2 Closed 0.5 V 

-----.... ---VOL 

VOLTAGE WAVEFORMS 

Figure 3. TE-to-Bus Test Circuit and Voltage Waveforms 
NOTES: A. The input pulse is supplied by a generatbr having the following characteristics: PRR S 1 MHz, 50% duty cycle,lr S 6 ns, tf S ns, 

zO-son . 
. B: CL includes probe and jig capacitance. 

~TEXAS ,,' 
INSTR1JMENTS 
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SN75160B 
OCTAL GENERAL-PURPOSE 

INTERFACE BUS TRANSCEIVER 
SLLS004B - OCTOBER 1985 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

~ 3V 

TE Input ~,-1_.5_V ___ --li ~ ~ __ 0 V 

TEST CIRCUIT 

tpZH -.I I.- tpHZ -' I-
D Output I ,I I ~-90%-- VOH 
sn03V I 1.5V I' 
S20pen I. I OV 

tpZL -to! I- tpLZ -I :-

DOutput '\ C 4V 
S1TOGND MV I 
S2Closed . O.7y"'_ VOL 

VOLTAGE WAVEFORMS 

Figure 4. TE-to-Termlnal Test Circuit and Voltage Waveforms 

Output 
~----~ 3V 

PEI~1.5V \1.5V 

I I ov 
ten ~ I- leIls ~ l-

I L--VOH 
90% 

B Output 2V 

RL=4800 

CL= 16pF T (see Note B) 
VOL .. O.8V 

":" VOL.TAGE WAVEFORMS 

TEST CIRCUIT 

Figure 5. PE-to-Bus Pullup Telrt Circuit and Voltage Waveforms 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR S 1 MHz. 50% duty cycle, Ir S 6 ns, tf S ns, 
Zo=50n 

B. CL includes probe and Jig capacitance. 

~TEXAS 
INSTRUMENTS 
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TYPICAL CHARACTERISTICS 

. TERMINAL 1/0 PORTS 

HIGH·LEVEL OUTPUT VOLTAGE 
vs 

HIGH·LEVEL OUTPUT CURRENT 

_1- .1_ 
VCC=5V 
TA = 25°C 

r\. 
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'\ 

" " I\. , 
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~ .. 
t 
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1 ... 
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I ... .p 
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o 

TERMINAL 110 PORTS 

LOW·LEVEL OUTPUT VOLTAGE 
vs 

LOW·LEVEL OUTPUT CURRENT 

VCC=6V 

/' 
/ 

TA = 25°C 

/ 
./ 
/' 

/ 
/ 

/ 

o -5 -10 -15 -20 -25 -30 -35 -40 o 10 20 30 40 50 

10H - High-Level OUtput Current - mA 10L - Low-Level Output Current - mA 

Figure 6 

4 

a.5 

> 3 
I 

J: 2.5 
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i 2 
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VCC=5V 
No Load 
TA=25"C 

TERMINAL 1/0 PORTS 

OUTPUT VOLTAGE 
vs 

BUS INPUT VOLTAGE 

VIT_ VIT+ 

o 0.2 0.4 0.8 0,8 1 1.2 1.4 1.8 1.8 2 

VI - Bus Input Voltage - V 

FigureS 
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SN75160B 
OCTAL GENERAL-PURPOSE 

INTERFACE BUS TRANSCEIVER 
SLLS004B - OCTOBER 1985 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

0 

QPIB 110 PORTS 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

I 0.6 

GPIB 110 PORTS 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 

I I 

VCC=5V 
TA = 25°C > 0.5 

VCC=5V 
// TA = 25°C 

3 

2 

~ 

\ 
I 

GI 

E 
~ 0.4 
'5 
.& = 0 0.3 

§ 
0.2 

/' 
V 

V V 

V 
V 

/ \ 
\ 

! 
I 
...J 

V 

o 
o -10 -20 -40 -30 -50 -60 

10H - High-Level Output Current - mA 

Figure 9 

GPIB 110 PORTS 

OUTPUT VOLTAGE 
vs 

THERMAL INPUT VOLTAGE 
4.--""""T--.---r--..----.--.---.----. 

VCC=5V 
No Load 
TA = 25°C 

31---+--f--+--H---f--+--+-----l 

O'--....... -~-...... - ...... ~--'--...... -.I 
0.9 .1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 

VI - Thermal Input Voltage - V 

Figure 11 
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~ -4 
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10 20 30 40 50 60 70 80 90 

10L - Low-Level Output Current - mA 

Figure 10 

GPIB 110 PORTS 

CURRENT 
vs 

VOLTAGE 

The Unshaded 
Area Conforms to 
Paragreph 3.5.3 of 
IEEE Standard 488-1978 

-1 0 2 3 4 5 

VIIO - Voltage - V 

Figure 12 
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SN55ALS160,SN75ALS160 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVERS 

SLLS018D - JUNE 1986 - REVISED MAY 1995 

SUITABLE FOR IEE.E STANDARD 488·1978 (GPIB)t 

• 8-Channel Bidirectional Transceivers 

• High-Speed Advanced Low-Power Schottky 
(ALS) Circuitry 

• Low Power Dissipation: 
SN55ALS160 ••• 56 mW Max Per Channel. 
SN75ALS160 ••• 46 mW Max Per Channel 

• Fast Propagation Times ... 20 ns Max 

• High-Impedance pnp Inputs 

• Receiver Hysteresis: 
SN55ALS160 .•• 550 mV Typ 
SN75ALS160 ••• 650 mV Typ 

• Open-Collector Driver Output Option 

• No Loading of Bus When Device Is 
Powered Down (Vee = 0) 

• Power-Up/Power-Down Protection 
(Glitch Free) 

description 

The SN55ALS160 and SN75ALS160 eight-channel 
general-purpose interface bus transceivers are 
monolithic, high-speed, advanced low-power 
Schottky·{ALS) devices designed for two-way data 
communications over single-ended transmission 
lines. They are designed to meet the requirements 
of IEEE Standard 488-1978. The transceivers 
feature driver outputs that can be operated in either 
the passive-pullup or ~-state mode. If talk enable 
(TE) is high, these ports have the characteristics of 
passive-pullup outputs when pullup enable {PEl is 
low and of 3-state outputs when PE is high. Taking 
TE low places these ports in the high-impedance 
state. The driver outputs are designed to handle 
loads up to 48 mA of sink current. 

An active turn-off feature has been incorporated into 
the bus-terminating resistors so that the device 
exhibits a high impedance to the bus when Vee = 0; 
When combined with the SN55ALS161, 
SN75ALS161, or SN75ALS162 bus management 
transceiver, the pair provides the complete 16-wire 
interface for the IEEE-488 bus. 

The SN55ALS160 is characterized for operation 
from -55°C to 125°C.The SN75ALS160 is 
characterized.for operation from O°C to 70°C. 

SN55ALS160 ••• J OR W PACKAGE 
SN75ALS160 ••• OW OR N PACKAGE 

(TOP VIEW) 

Vee 
B1 01 
B2 02 
B3 03 

GPIB B4 04 Terminal 
I/O Ports 05 

B6 06 
B7 07 
B8 9 08 

GNO 

SN55ALS160 ••• FK PACKAGE 
(TOP VIEW) 

o 
~ iii ~ ~Ei 

B3 3 2 1 2019 02 4 18 
B4 5 17 03 
B5 6 16 04 
B6 7 15 05 
B7 8 14 06 

9 1011 1213 

COClWCOr-. 
IlIZo.;ClCl 
~ 

Function Tables 

I/O Ports 

EACHORIVER EACH RECEIVER 

INPUTS OUTPUT INPUTS 
0 TE PE B B TE PE 
H H H H L L X 
L H X L H L X 
H X L z:l: X H X 
x L X z:l: 

H = high level, L = low level, X = irrelevant, 
Z = high-impedance state 

OUTPUT 
0 
L 
H 
Z 

:I: This is the high-impedance state of a normal 3-state output 
modified by the internal resistors to Vee and GND. 

t The transceivers are suitable for I EEE Standard 896 applications to the extent of the operating conditions and charaC!eristics specified in this 
data sheet. Certain limits contained in the IEEE specification are not met or cannot be tested over the entire military temperature range. 

~TEXAS 
INSTRUMENTS 
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Copyright © 1995. Texas Instruments Incorporated 
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SN55ALS160,SN75ALS160 
OCTAlGENERAL·PURPOSE INTERFACE BUS TRANSCEIVERS 

SLLS018D - JUNE 1988 - HEVISED MAY 1995 

logic symbolt logic diagram (positive logic) 

PE 

TE 

01 

02 

03 

04 

05 

06 

07 

08 

11 

1 

19 

18 

17 

16 

15 

14 

13 

12 

Lc:,. 
M1 [3S] 

M2 rOC] 

Lc:,. EN3 [XMT] 

EN4 [RCV] 
r ., 

!> 

L 
2 

3 (1 'V /2~) 

--.-J "14 1 .IT" 

B1 

3 
B2 

4 
-"' B3 

5 
B4 

6 
B5 

7 
B6 

8 
B7 

9 
B8 

t This symbol is in accordance with ANSIIIEEE Std 91-1984 
and IEC Publication 617-12. 

V Designates 3-state outputs 
~ Designates open-collector outputs with passive pull up 

schematics of inputs and outputs 

Terminal 
I/O 

Ports 

PE 11 ...!!..-{) 

TE ~ 
19 tJ: 

T '-:t: 1 I ~ 

01 

'" 18 tJ: 
L'1 1 I ~ 

02 

'" 17 

T'i" 1 I .t.a 
03 

...... 
16 

LI!: 1 I ~ 

04 

'" 15 tJ: 
T 'i" 1 I ~ 

05 

'" 14 

T ':I: 1 I ~ 

06 

'" 13 " T '-:t: 1 I ~ 

07 

...., 
12 I'C 

T~ 1 I ~ 

08 

'" 

EQUIVALENT OF ALL CONTROL INPUTS EQUIVALENT OF ALL INPUT/OUTPUT PORTS 

Vcc ------~.--------

Input 

GNO 

2-358 

9kn 
NOM 

Input/Output Port 

Driver output R(eq) = 30 0 NOM 
Receiver output R(eq) = 1100 NOM 
R(eq) - equivalent resistor 
Circuit inside dashed lines is on the driver 0 

~TEXAS 
INSTRUMENTS 
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SN55ALS160, SN75ALS160 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

SLLS018D- JUNE 1986 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Input voltage, VI .......................................................................... 5.5 V 
Low-level driver output current, IOL ........................................................ 100 mA 
Continuous total dissipation ........................................... See Dissipation Rating Table 
Operating free-air temperature range, T A: SN55ALS 160 ............................. -55°C to 125°C 

SN75ALS160 ................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Case temperature for 60 seconds, T c: FK package ....................................... ;.. 260°C 
Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: OW or N package ........... 260°C 
Lead temperature 1,6 mm (1/16 inch) from the case for 60 seconds: J or W package ............. 300°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other condHions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE 
TA$25°C DERATING TA = 70°C 

POWER RATING FACTOR POWER RATING 

DW 1125 mW 9.0mW/oe 720mW 

FK 1375 mW 11.0 mW/oe 880mW 

J 1375mW 11.0 mW/oe 880mW 

N 1150 mW 9.2mW/oe 736mW 

W 1000 mW 8.0mW/oe 640mW 

SN55ALS160 recommended operating conditions 

Supply voltage, Vee 

High-level input voltage, VIH 

LOW-level input voltage, VIL 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, T A 

TE and PE at TA = ~55°e to 125°e 

Bus and terminal at TA = 25°e to 125°e 

Bus and terminal at TA = -55°e 

TE and PE at T A = -55°e to 125°e 

Bus and terminal at TA = 25°e to -55°e 

Bus and terminal alTA = 125°e 

Bus ports with pullups active (Vee = 5 V) 

Terminal ports 

Bus ports 

Terminal ports 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAu.AS. TEXAS 75265 

TA = 125°C 
POWER RATING 

275mW 

275mW 

200mW 

MIN NOM MAX UNIT 

4.75 5 5.25 V 

2 

2 V 

2.1 

0.8 

0.8 V 

0.7 

-5.2 rnA 

-800 IlA 
48 

rnA 
16 

-55 125 °e 
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SN55ALS160,SN75ALS160 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

SLLS018D - JUNE 1986 - REVISED MAY 1995 

SN75ALS160 recommended operating conditions 

Supply voltage, Vee 

High-level input voltage, VIH 

Low-level input voltage, VIL 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, T A 

2-360 

Bus ports with pullups active 

Terminal ports 

Bus ports 

Terminal ports 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MIN NOM MAX UNIT 

4.75 5 5.25 V 

2 V 

0.8 V 

-5.2 mA 

-800 I!A 
48 

mA 
16 

0 70 ·c 



@ 

!il-~ illZ -. 
"'(I) 

i~~d ~t: 
.~ 

~~. 
~~ 
'" j 

~ 

electrical characteristics over recommended ranges of supply voltage· and operating free-air temperature (unless 
othelWise noted) 

TEST CONDITIONSt 
SN55ALS160 SN75ALS160 

PARAMETER 
TYP* TYP* 

UNIT 
MIN MAX MIN MAX 

VIK Input clamp voltage 11=-ISrnA, Vee= MIN -O.S -1.5 -O.S -1.5 V 

Bus 0.4 0.65 

Vhys 
Hysteresis voltage 

VCC=5V, TA = -55°C and 25°C 0.4 0.55 V 
(VIT+-VIT-) Bus 

Vee = 5 V, TA= 125°C 0.25 

Terminal 10H = - SOO /lA, TE atO.S V, Vee = MIN 2.7 3.5 2.7 3.5 
VOH§ High-level output voltage V 

Bus 10H = - 5.2 rnA, PE andTE at2 V, Vee = MIN 2.5 3.3 2.5 3.3 

Terminal 10L= 16mA, TEatO.S V, Vee = MIN 0.3 0.5 0.3 0.5 
VOL Low-level output voltage V 

Bus IOL=4SmA, TEat2V, Vee = MIN 0.35 0.5 0.35 0.5 

II 
Input current at maximum 

Terminal VI = 5.5 V, Vee= MAX 0.2 100 0.2 100 pA 
input voltage 

IIH High-level input current Terminal, VI = 2.7 V, Vee= MAX 0.1 20 0.1 20 pA 

IlL Low-level input current PE,orTE VI = 0.5 V, Vee= MAX -30 -100 -10 -100 /IA 
Driver disabled, II(bus) = 0 2.5 3 3.7 2.5 3 -3.7 

VI/O(bus) Voltage at bus port 
Vee = 5 V (SN55') 

V 
II(bus)= -12 rnA -1.5 -1.5 

VI(bus) = -1.5 V to 0.4 V -1.3 -1.3 

VI (bus) = 0.4 V to 2.5 V 0 -3.2 0 -3.2 

Driver disabled, 
VI(bus) = 2.5 V to 3.7 V 

2.5 2.5 
rnA Power on Vee = 5 V (SN55') -3.2 -3.2 

11/0(bus) Current into bus port 

VI(bus) = 3.7 V to 5 V 0 2.5 0 2.5 

VI (bus) = 5 V to 5.5 V 0.7 2.5 0.7 2.5 

Power off Vee=O VI (bus) = 0 to 2.5 V 40 40 pA 

Terminal Vee = MAX -15 -35 -75 -15 -35 -75 
lOS Short-circuit output current rnA 

Bus Vee = MAX -25 -50 -125 -25 -50 -125 

No load, Terminal outputs low and enabled 42 56 42 65 
ICC Supply current 

Vee = MAX 
rnA 

Bus outputs low and enabled 52 85 52 SO 

eIlO(bus) Bus-port capacitance Vee = 0105 V, VI/O = 0 t02 V, f = 1 MHz 30 30 pF 

t For.conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
; All typical values are at Vee = 5 V, TA = 25°C. 
§ VOH applies to 3-state outputs only. 

(J) 0(1) ,.. ,.. OZ (J) 
0 );!8: C;; 
0 r» I 
c.. C)r c z m~ m 
;;; ZO) 
Q) m9 
'" ::D(I) I 
:II »Z m 
< r ...... 
(jj "(1'1 
m "'tI» 
0 C: r ;: 
?< ::D(I) "'tI_ 
~ 00) 

'" (1)0 
m 
Z 
-I 
m 
::D 

~ 
0 
m 
OJ 
c: 
(I) 

-I 
::D 
» 
Z 
(I) 
0 
m 
<: 
m 
::D 
(I) 



SN55ALS160, SN75ALS160 
OCTAL GENERAL·PURPOSEINTERFACE BUS TRANSCEIVERS 

SLLS018D-JUNE 1986- REVISED MAY 1995 

switching characteristics at Vee = 4.75 V, 5 V, and 5.25 V, CL = 50 pF (unless otherwise noted) 

PARAMETER 

Propagation delay time, 
tPLH low- to high-level output 

Propagation delay time, 
tpHL high- to low-level output 

Propagation delay time, 
tpLH low- to high-level output 

Propagation delay time, 
tPHL high- to low-level output 

tpZH Output enable time to high level 

tpHZ Output disable time from high level 

tpZL Output enable time to low level 

tPLZ Output disable time from low level 

tpZH Output enable time to high level 

tpHZ Output disable time from high level 

tpZL Output enable time to low level 

tpLZ Output disable time from low level 

ten Output pullup enable time 

'dis Output pullup disable time 

t Full range IS -55°C to 125°C. 
:j: All typical values are at Vee = 5 V. 

2-362 

FROM TO TEST 
(INPUT) (OUTPUT) CONDITIONS 

Terminal . Bus See Figure 1 

Bus Terminal See Figure 2 

TE Bus See Figure 3 

TE Terminal See Figure 4 

PE Bus See Figure 5 

~TEXAS 
INSTRUMENTS 
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TAt MIN TYpf; MAX UNIT 

25°C 10 17 

Full range 20 
ns 

25°C 10 14 

Full range 16 

25°C 8 15 

Full range 18 

25°C 8 
ns 

15 

Full range 18 

25°C 24 30 

Full range 41 

25°C 9 14 

Full range 16 

25°C 16 
ns 

28 

Full range 34 

25°C 12 19 

Full range 24 

25°C 24 36 

Full range 50 

25°C 10 . 18 

Full range 23 ns 

25°C 15 26 

Full range 30 

25°C 15 24 

Full range 31 

25°C 16 24 

Full range 25 ns 
25°C 9 16 

Full range 20 



SN55ALS160, SN75ALS160 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVERS 

SLLS018D-JUNE 1986- REVISED MAY 1995 

switching characteristics over recommended range of operating free-air temperature, Vee = 5 V 

PARAMETER 

tpLH 
Propagation delay time. 
low- to high-level output 

Propagation delay time. 
tpHL high- to low-level output 

tPLH 
Propagation delay time. 
low- to high-level output 

tpHL 
Propagation delay time. 
high- to lOW-level output 

tpZH Output enable time to high level 

tpHZ Output disable time from high level 

tpZL Output enable time to low level 

tpLZ Output disable time from low level 

tpZH Output enable time to high level 

tpHZ Output disable time from high level 

tpZL Output enable time to low level 

tpLZ Output disable time from low level 

ten Output pullup enable time 

!dis Output pullup disable time 

t TYPical values are at TA = 25°C. 

FROM TO 
TEST CONDITIONS (INPUT) (OUTPUT) 

Terminal Bus 

Bus Terminal 

TE Bus 

TE Terminal 

PE Bus 

-!!1TEXAS 
INSTRUMENTS 

CL= 30 pF. 
See Figure 1 

CL =30 pF. 
See Figure 2 

CL = 15 pF. 
See Figure 3 

CL= 15 pF. 
See Figure 4 

CL= 15pF. 
See Figure 5 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

MIN TYPt MAX UNIT 

7 20 
ns 

8 20 

7 14 
ns 

9 14 

19 30 

5 12 
ns 

16 35 

9 20 

13 30 

12 20 
ns 

12 20 

11 20 

11 22 
ns 

6 12 
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SN55ALS160, SN75ALS160 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVERS 

SLLS018D -JUNE 1986- REVISED MAY 1995 

3V--1-f 

3V 

3V 

S1 

PARAMETER MEASUREMENT INFORMATION 

5V 
[7 V) 

>-___ --I-=--4I0l-u .. tP~ut---.. :.~ D ~,., V 'K'~ --: V 

tpLH ~ tPHL -*-+I 
480 a /1 ,-------..,.~-t--- VOH 
[500 a) B Output 2.2 V 

. 1 V VOH 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 1. Terminal-to-Bus Test Circuit and Voltage Waveforms 

4.3 V 
[7V) 

B Input 11.5 V 

2400 ~ 
[500 a) tpLH ~ 

I 

3 kQ D Output f·5 V 

[5000) . 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 2. Bus-to-Terminal Test Circuit and Voltage Waveforms 

TEST CIRCUIT 

5V 

[7 V)i 200 a - - 3 V 

[5000) TE Input ~.5V \.1.5 V 
Output ---", I • 

S2 '0 

CL = 15 pF I [=50pF] 
(see Note B) 

tPZH -1 I+- tpHZ --+I ~ 
B Output, II _-----+-t- - - VOH 

480 a S1 to 3 V , 90"10 

[500 a) S2 Open, , 
tPZL --l4--+I ----,., 

B Output 
S1 to GND 
S2Closed 

1V 
0.5V 

VOLTAGE WAVEFORMS 

0.8 V 

3.5 V 

Figure 3. TE-to-Bus Test Circuit and Voltage Waveforms 

[l denotes the SN55ALS160 military test conditions. 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, tr S 6 ns,tf S 6 ns, 

ZO=50a. 

2-364 

B. CL includes probe and jig capacitance. 

~lEXAS 
INSTRUMENTS 
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SN55ALS160,SN75ALS160 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVERS 

SLLS018D - JUNE 1986 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

4.3 V 
• 3V [7V] 

T41.5V i·5V 6 
S2 ---0 

tpZH ---+I ~ tpHZ -"II+-
I I 

240Q o Output I I , 
[500 Q] S1 to 3 V I 1.5 V 

S20pen I 
, , 0 

31<0 tpZL -+i ~ tPLZ-+j ~ [500 Q] 
I 
I 
I L ______ .J 

-=-

o Output 
S1 toGNO 
S2Closed 

\1V 

y4V 

0.7 V ~ _ VOL 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 4. TE-to-Termlnal Test Circuit and Voltage Waveforms 

PE Input.!, 1.5V \, 1.5V -- 3
0

V 
>--.+'''+-----....... Output ~ . 

RL = 480 n len ~ i+- tdls ~ 14-
[= 500 Q] : ,.-----....... d-' 

-=- B Output 

VOL~0.8 

TEST CIRCUIT VOLTAGE WAVEFORM$ 

Figure 5. PE·to-Bus Test Circuit and Voltage Waveforms 

[1 denotes the SN55ALS160 military test conditions. 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR $ 1 MHz, 50% duty cycle, tr $ 6 ns, tf $ 6 ns, 

ZO=50U 
B. CL includes probe and jig capacitance. 

~TEXAS 
INSTRUMENTS 
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SN55ALS160,SN75ALS160 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVERS 

SLLS018D - JUNE 1986 -. REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 
vs 

TERMINAL LOW-LEVEL OUTPUT VOLTAGE 
vs 

4 

> 3.5 
I 

QI 
CJ) 3 ~ 
~ 
:; 2.5 
.e-
::I 
0 

2 1 
~ 1.5 l:. 
CJ) 

:f 
I 
J: 

~ 
0.5 

o 
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HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT 

.1 ~ 
VCC=5V 

"'""'" 

TA=25°C -

t\. 
~ 

'\ 
",. 

'" \. 

0.6 

> 0.5 I 
QI 
CJ) 

~ 
~ 0.4 
:; 
.e-
::I 
0 0.3 

I .... 
~ 0.2 
.... 
I .... 
~ 0.1 

I 

./ 
,I" 

VCC=5V 
TA = 25°C 

V 
./ 
V 

/ 
V 

I 
'\ , 

o 
o -5 -10 -15 -20 -25 -30 -35 -40 o 10 20 30 40 50 

IOH - High-Level Output Current - mA IOL - Low-Level Output Current - mA 

Figure 6 

4 

3.5 

> 3 
I 

QI 
CJ) 

2.5 .e 
~ 
:; 2 .e-
::I 
0 

1.5 I 

-? 

0.5 

o 

TERMINAL OUTPUT VOLTAGE 
vs 

BUS INPUT VOLTAGE 

I ~ 
VCC=5V 
No Load .... 
TA = 25°C 

1 VIT-

Figure 7 

VIT+ 

o 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 
VI -Input Voltage - V 

Figure 8 

~TEXAS 
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SN55ALS160, SN75ALS160 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

SLLS018D - JUNE 1986 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

BUS HIGH-LEVEL OUTPUT VOLTAGE 
vs 

BUS HIGH-LEVEL OUTPUT CURRENT 

VCC=5V 
TA = 25°C 

'-...... 

'" I'\. '" " '\ ~ 
o -10 -20 -30 -40 -50 -60 

IOH - High-Level Output CUrrent - rnA 

Figure 9 

BUS OUTPUT VOLTAGE 
vs 

TERMINAL INPUT VOLTAGE 

0.6 

> 0.5 I 

8. 
:!l! 
:§l 0.4 

'5 
So 
::I 
0 0.3 

i 
oJ 
;I: 0.2 
0 
oJ 

.!J 
~ 0.1 

0 

BUS LOW-LEVEL OUTPUT VOLTAGE 
vs 

BUS LOW-LEVEL OUTPUT CURRENT 

I ! 
VCC=5V V TA = 25°C 

./ 

/ 
V~ 

V 
V 

Y 
V 

/ 

V 

0 10 20 30 40 50 60 70 80 90 100 

IOL - Low-Level Output Current - rnA 

Figure 10 

BUS CURRENT 
vs 

BUS VOLTAGE 

4~~1~·~.!--.-r--~~~-r--~~ 
VCC=5V 

2 No Load 
TA = 25°C 

o~~--~--~~--~--~~--~ 
0.9 1.1 1.2 1.3 1.4 1.5 1.6 1.7 

< 
E 0 I 

I -1 
::I 

() -2 
gj 

CD 
I -3. 
(ij' 
::I . .e. -4' --+-+-+-
j 

-5 : 

-6 

-7 
-2 -1 0 2 3 4 

VI -Input Voltage - V VI/Olbus) - Bus Voltage - V 

Figure 11 

-!11 TEXAS . 
INSTRUMENTS 
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Figure 12 

5 6 
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SN75161B, SN75162B 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVERS 

SLLS005B- OCTOBER 1980 - REVISED MAY 1995 

MEETS IEEE STANDARD 488·1978 (GPIB) 

• S-Channel Bidirectional Transceivers 
• Power-Up/Power-Down Protection 

(Glitch Free) 

• Designed to Implement Control Bus 
Interface 

• SN75161B Designed for Single Controller 
• SN75162B Designed for Multiple 

Controllers 

• High-Speed, Low Power Schottky Circuitry 
• Low Power Dissipation ... 72 mW Max Per 

Channel 
• Fast Propagation Times ... 22 ns Max 

• High.impedance pnp Inputs 
• Receiver Hysteresis ... 650 mV Typ 
• Bus-Terminating Resistors Provided on 

Driver Outputs 

• No Loading of Bus When Device Is 
Powered Down (Vee = 0) 

description 

The SN75161 Band SN75162B eight-channel, 
general-purpose interface bus transceivers are 
monolithic, high-speed, low-power Schottky 
devices designed to meet the requirements of 
IEEE Standard 488-1978. Each transceiver is 
designed to provide the bus-management and 
data-transfer signals between operating units of 
a single- or multiple-controller instrumentation 
system. When combined with the SN75160B octal 
bus transceiver, the SN75161 B or SN75162B 
provides the complete 16-wire interface for the 
IEEE-488 bus. 

The SN75161 Band SN75162B each features 
eight driver-receiver pairs connected in a 
front-to-back configuration to form input/output 
(1/0) ports at both the bus and terminal sides. A 
power-up/-down disable circuit is included on all 
bus and receiver outputs. This provides glitch-free 
operation during VCC power up and power down. 
The direction of data through these driver-receiver 
pairs is determined by the DC, TE, and SC (on 
SN75162B) enable signals. The SC input on the 
SN75162B allows the REN and IFC transceivers 
to be controlled independently. 

GPIB 
1/0 Ports 

GPIB 
1/0 Ports 

GPIB 
I/O Ports 

SN75161B ... ow OR N PACKAGE 

(TOPVIEWj 

TE 
REN 
IFC 

NDAC 4 
NRFD 

DAV 
EOI 

Vee 
REN 
IFC 

NDAC 
NRFD 
DAV 
EOI 

ATN 
SRQ 

11 DC 

SN75162B .•. ow PACKAGE 

(TOPVIEWj 

SC 

ATN 9 

SRQ 
NC 

GND 

Vee 
NC 
REN 
IFC 
NDAC 
NRFD 
DAV 
EOI 
ATN 
SRQ 
NC 
DC 

SN75162B •.. N PACKAGE 

(TOPVIEWj 

SC Vee 
TE NC 

REN REN 
IFC IFC 

NDAC NDAC 
NRFD NRFD 

DAV DAV 
EOI EOI 
ATN ATN 
SRQ SRQ 
GND DC 

NC-No intemal connection 

Terminal 
1/0 Ports 

Terminal 
1/0 Ports 

Terminal 
1/0 Ports 

PRODUCTION DATA Information Is CU"ont as of publication elate. 
Products c:onfonn to specifications per the terma at Texas Instruments 
standard warranty. Production procesalng does not necessarily Include 
Ie8Ung .. all pallmaters. ~TEXAS 

INSTRUMENTS 

Copyright © 1995. Texas Instruments Incorporated 
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SN75161B, SN75162B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

SLLS005B -OCTOBER 1980 - REVISED MAY 1995 

description (continued) 

The driver outputs (GPIB I/O ports) feature active bus-terminating resistor circuits designed to provide a high 
impedance to the bus when supply voltage Vee is O. The drivers are designed to handle loads up to 48 mA of 
sink current. Each receiver features pnp transistor inputs for high input impedance and hysteresis of 400 mV 
for increased noise immunity. All receivers have 3-state outputs to present a high impedance to the terminal 
when disabled. 

The SN75161 Band SN75162B are characterized for operation from O°C to 70°C. 

NAME 

DC 

TE 

SC 

ATN 

SRO 

REN 

IFC 

EOI 

DAV 

NDAC 

NRFD 

2-370 

CHANNEL IDENTIFICATION TABLE 

IDENTITY 

Direction Control 

Talk Enable 

System Control (SN75162B only) 

Attention 

Service Request 

Remote Enable 

Interface Clear 

End of Identity 

Data Valid 

Not Data Accepted 

Not Ready for Data 

~·TEXAS 
INSTRUMENTS 

CLASS 

Control 

Bus 

Management 

Data 

Transfer 

POST OFFIOE BOX 655303 • DALLAS. TEXAS 75265 



SN75161 B logic symbolt 

DC 
11 

EN1/G4 

TE 1 EN2IG5 

5 

ATN 
13 

EOI 
14 

12 
SRQ 

19 
REN 

18 
IFC 

15 
DAV 

NDAC 
17 

NRFD 
16 

EN3 

t> 

t> 

1 
t> 

t> 

t> 

1 
t> 

t> 

t> 

SN75161B,SN75162B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

SLLS005B- OCTOBER 1980 - REVISED MAY 1995 

SN75161 B logic diagram (positive logic) 

ATN 13 8 ATN 

EOI 14 7 EOI 

SRQ 12 9 SRQ 

REN 19 2 REN 

IFC 18 3 IFC 

tThis symbol is in accordance with IEEE Std 91-1984 and 
IEC Publication 617-12. 

DAV 15 6 
v Designates 3-state outputs 
~ Designates passive-pullup outputs 

NDAC 17 

NRFD 16 

~TEXAS 
INSTRUMENTS 
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DAV 

4 NDAC 

5 NRFD 
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SN751618, SN751628 
OCTAL GENERAL-PURPOSE INTERFACE !;JUS TRANSCEIVERS 

SLLSOO5B - OCTOBER 1980 - REVISED MAY 1995 

SN75162B logic symbolt SN7S162B logic diagram (positive logic) 

12 
E~l/G4 DC 

TE EN2/G5 

SC 1 EN3 

5 
l!1 

ATN 14 
ATN 

EO! 15 

SRQ 13 

EOI 
EOI 15 

SRQ 

REN 20 REN SRQ 13 

IFC 19 IFe 

DAY 16 DAY 
REN 20 

NDAC 18 NDAC 
IFC 19 

NRFD 17 NRFD 

tThis symbol is in accordance with IEEI! Sid 91-1984 and 
lEO Publication 617-12. 

DAY 16 

v DeSignates 3-state outputs 
~ Deaignates passlve-pullup outputs NDAC 18 

NRFD 17 

Pin numbers shown are for the N package. 
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9 
ATN 

8 
EOI 

10 
SRQ 

3 
REN 

4 
IFC 

7 
DAY 

5 
NDAC 

6 NRFD 



CONTROLS 

DC TE ATNt 

H H H 

H H L 
L L H 

L L L 
H L X 
L H X 

SC 

SN75161B,SN75162B 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVERS 

Function Tables 
SN75161B RECEIVEITRANSMIT 

BUS·MANAGEMENT CHANNELS 

SLLS005B - OCTOBER 1980 - REVISED MAY 1995 

DATA·TRANSFER CHANNELS 

ATNt SRQ REN IFC EOI DAV NDAC NRFD 

(Controlled by DCI (Controlled by TEl 

T 
R T R R 

R 
T R R 

R 
T R T T 

T 
R T T 

R T R R R R T T 
T R T T T T R R 

SN75162B RECEIVEITRANSMIT 

DAV NDAC NRFD 

(Controlled by TEl 

T R R 

H = high level, L = low level, R - receive, T = transmit, X = irrelevant 
Direction of data transmission is from the terminal side to the bus side, and the direction of data receiving is from the bus side to the terminal side. 
Data transfer is noninverting in both directions. 
t ATN is a normal transceiver channel that functions additionally as an internal direction control or talk enable for EOI whenever the DC and TE 

inputs are in the same state. When DC and TE are in opposite states, the ATN channel functions as an independent transceiver only. 

~TEXAS 
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SN75161B,SN75162B 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVERS 

SLLS005B - OCTOBER 1980 - REVISED MAY 1995 

schematics of inputs and outputs 

EQUIVALENT OF ALL CONTROL INPUTS TYPICAL OF SRQ, NDAC, AND NRFD GPIB I/O PORT 

VCC ----..----
~~----~~--~----~~-----.- VCC 

Input 

GND -41..-----4t----4I..--

Input/Output Port 

Circuit inside dashed lines is on the driver outputs only. 

TYPICAL OF ALL I/O PORTS EXCEPT SRQ, NDAC, 
AND NRFD GPIB I/O PORTS 

Input/Output Port 

Driver output R(eq) = 30 n NOM 
Receiver output R(eq) = 110 n NOM 
Circuit Inside dashed lines Is on the driver outputs only. 
R e = equivalent resistor 

absolute maximum ratings over operating free-air temperature range (unleSs' otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Input voltage, VI .......................................................................... 5.5 V 
Low-level driver output current, IOL ........................................................ 100 mA 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, TA .............................................. O°C to 70°C 
Storage temperature range, Tste .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16) inch from the case for 10 seconds ............................ 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values are with respect to network ground terminal. 

~ThXAS 
INSTRUMENTS 
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PACKAGE 

OW (20 pin) 

OW (24 pin) 

N (20 pin) 

N (22 pin) 

SN75161B,SN75162B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

DISSIPATION RATING TABLE 

TA s 2S'C DERATING FACTOR 
POWER RATING ABOVE TA = 2S'C 

1125mW 

1350 mW 

1150mW 

1700mW 

9.0mwrc 

10.8mWrC 

9.2mWrC 

13.6mWrC 

SLLSOO5B - OCTOBER 1980 - REVISED MAY 1995 

TA=70'C 
POWER RATING 

720mW 

864mW 

736mW 

1088mW 

recommended operating conditions 

Supply voltage, V CC 

High-level input voltage, VIH 

Low-level input voltage, VIL 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, T A 

Bus ports with 3-state outputs 

Terminal ports 

Bus ports 

Terminal ports 

~TEXAS 
INSTRUMENTS 
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MIN 

4.75 

2 

0 

NOM MAX UNIT 

5 5.25 V 

V 

0.8 V 

-5.2 mA 

-800 IlA 
48 

mA 
16 

70 ·c 
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SN75161B, SN75162B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

SLLS005B-OCTOBER 1980- REVISED MAY 1995 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS 

VIK Input clamp voltage 11=-18mA 

Vhys ~teresis voltage 
IT+-VIT-) Bus See Figure 7 

VOH* 
Tem1inal 10H = -800 jIA 

High-level output voltage 
Bus IOH--5.2rnA 
Tem1inal IOL-16rnA 

VOL Low-level output voltage 
Bus IOL=48mA 

II 
Input current at maximum Tem1inal VI =5.5V input voltage 

IIH High-level input current Tem1inal and VI =2.7V 

IlL LOW-level input current control inputs VI =0.5V 

VI/O(bus) Voltage at bus port Driver disabled 
II(bus)- 0 

II(bus)- -12 mA 

VI(bus) - -1.5 V to 0.4 V 

VI (bus) = 0.4 V to 2.5 V 

II/O(bus) Current into bus port 
Power on Driver disabled VI(bus) = 2.5 V to 3.7 V 

VI(bus) = 3.7 V to 5 V 

VI(bus) = 5 V to 5.5 V 
Power off VCC-O, VI (bus) - 0 V to 2.5 V 

lOS Short-circuit output current 
Tem1inal 

Bus 

ICC Supply current No load, TE, DE, and SC low 

CI/O(bus) Bus-port capacitance 
VCC =5 VtoO, 
Vito = Ot02 V, 1.1 MHz 

t All typical values are at VCC = 5 V, TA = 25·C. 
* VOH applies lor 3-state outputs only. 

2-376 
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MI"I .. TYP't MAX UNIT 

~0.8 -1.5 V 

0.4 0.65 V' 

2.7 3.5 
V 

2.5 3.3 

0.3 0.5 
V 

0.35 0.5 

0.2 100 jIA 

0.1 20 ).IA 

-10 -100 ).IA 

2.5 3.0 3.7 
V 

-1.5 

-1.3 

0 -3.2 

2.5 
rnA 

-3.2 

0 2.5 

0.7 2.5 

-40 ).IA 

-15 -35 -75 
rnA 

-25 -50 -125 

110 rnA 

16 pF 



· . SN75161B,SN75162B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

SLLS006B - OCTOBER 1980 - REVISED MAY 1995 

switching characteristics, Vee = 5 V, CL = 15 pF, TA = 25°C (unless otherwise noted) 

PARAMETER 

tpLH 
Propagation delay time, 
low- to high-level output 

tPHL 
Propagation delay time, 
high- to low-level output 

Propagation delay time, 
tPLH low- to high-level output 

tpLH 
Propagation delay time, 
low- to high-level output 

tPHL 
Propagation delay time, 
high- to low-level output 

tpZH Output enable time to high level 

tpHZ Output disable time from high level 

tpZL Output enable time to low level 

tpLZ Output disable time from low level 

tpZH Output enable time to high level 

.tpHZ Output disable time from high level 

IPZL Output enable time to low level 

tpLZ Output disable time from low level 

FROM TO 
(INPUT) (OUTPUT) 

Terminal Bus 

Bus 
Tenninal (SRQ,NDAC, 

NRFD) 

Bus Terminal 

Bus (ATN, TE,DC, 
EOI,REN, or 
IFC,and SC DAV) 

TE,DC, 
or Tennlnal 
SC 

... /;& 
~1ExAs 
INSTRUMENTS 

TEST 
CONDITIONS 

CL= 30 pF, 
See Figure 1 

CL-30 pF, 
See Figure 1 

CL~30 pF, 
See Figure 2 

See Figure 3 

See Figure 4 

POST OFFICE BOX 655303 • DAlLAS, TEXAs 7s2e5 

MIN TYP MAX UNIT 

14 20 
ns 

14 20 

29 35 ns 

10 20 
ns 

15 22 

60 

45 

60 
ns 

55 

55 

50 
ns 

45 

55 
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SN75161B,SN75162B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

SLLS005B-OCTOBER 1980- REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

5V 

2000 

From (Bus) 
Output Under --e---*--4~ Test Point 

Test 

TCL=30 PF 
(see Note A) 

LOAD CIRCUIT 

4800 

Terminal ~.5V \ 1-5~-- 3V 

InpuU! I See Note B l\ 0 V 

tPLH -i4-+I tpHL ~ 
I -~-- VOH 

Bus 2.2V I 
Outpu;.;.t __ J 

VOH 
VOLTAGE WAVEFORMS 

Figure 1. Terminal-to-Bus 
Load Circuit and Voltage Waveforms 

NOTES: A. CL includes probe and jig capacitance. 

4.3 V 

2400 

From (Terminal) 
Output Under --e----e--4~ Test Point 

Test 

I CL =30 PF 
(see Note A) 

LOAD CIRCUIT 

3kO 

InB~~ 45V . \ ~5~-- 3V 

P......Il ' See Note B 1'\ OV 

tPLH -+I 14- tPHL ~ 
I +-- VOH 

Terminal 1.5 V Output __ _ 
VOL 

VOLTAGE WAVEFORMS 

Figure 2. Bus-to-Terminal 
Load Circuit and Voltage Waveforms 

B. The input pulse is supplied by a generator having the following characteristics: PRR S 1 MHz, 50% duty cycle, tr S 6 ns, tf S 6 ns, 
ZO=500. 

2-378 
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SN75161B,SN75162B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

SLLS005B - OCTOBER 1980 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

5V 

2000 
From (Bus) 

Output Under Test Point 
Test T CL=15pF 

(see Note A) 4800 

-= -= 
LOAD CIRCUIT 

-, r------R---- 3 V 
Control 41.5 V 1.5 V 

Input IT'\'" See Note B \... 
--' I ------ I ---- 0 V 

tpZH -+I j4- tPHZ ~ 14-
I I ---- VOH 

Bus I I 90% 
Output I 2V I 

S10pen I OV 

tPZL~ tPLZ ~ 
, ~3.5V 

Bus '\ 
Output 1 V I 

S1 Closed \.. _____ ...J 0.5 V - VOL 

VOLTAGE WAVEFORMS 

Figure 3. Bus Enable and Disable Times 
Load Circuit and Voltage Waveforms 

NOTES: A. CL includes probe and jig capacitance. 

0-- 4.3 V 

2400 
From (Terminal) 

Output Under Test Point 
Test I CL= 15pF 

(see Note A) 
31<0 

-= 
LOAD CIRCUIT 

-, r------, r---- 3V 

Control '" 1.5 V JI/'1.5 V 
Input -If\... See Note B -I'f'\... 

-- I ------ , ---- 0 V 

tPZH ~ i+- tpHZ -.1, If-
I I,----~. 

Output I 
Terminal I 1.5 V 
S1 Open. __ -, 

tPZL ~ i+-

--""I Terminal 
Output 

S1 Closed 

1V 

VOLTAGE WAVEFORMS 

OV 

4V 

Figure 4. Terminal Enable and Disable Times 
Load Circuit and Voltage Waveforms 

B. The Input pulse is supplied by a generator having the following characteristics: PRR $ 1 MHz, 50% duty cycle, Ir $ 6 ns, tf $ 6 ns, 
ZO=500. 
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SN75161B,SN75162B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

SLLS0058-0CT08ER 1980- REVISED MAY 1995 
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0 2 
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...I 
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:E 
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~ 
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TYPICAL CHARACTERISTICS 

TERMINAL 1/0 PORTS 
HIGH·LEVEL OUTPUT VOLTAGE 

vs 
HIGH·LEVEL OUTPUT CURRENT 

.I I. 
VCC=5V 
TA=25°C-

r\. 
'\ 

I\. 

'\ 

'" ~ 
" 'I\. 

> 
I 

III 
til 

!1! 
~ 
:; 
.& ::s 
0 

1 
...I 

;i 
0 
...I 
I 
...I 

~ 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

o 

TERMINAL 1/0 PORTS 
LOW·LEVEL OUTPUT VOLTAGE 

vs 
LOW·LEVEL OUTPUT CURRENT 

I, V VCC=5V / TA = 25°C 

V 
./ V 

/ 
V 

V 

o -5 -10 -15 -20 -25 -30 -35 -40 o 10 20 30 40 50 

10H - Hlgh·Level Output Current - rnA 10L - Low·Level Output Current - rnA 

Figure 5 

4 

3.5 

> 3 
I 

III 
til 2.5 !1! 
~ 
:; 2 
B-::s 
0 1.5 I 

~ 

0.5 

o 

VC~=5IV 
No Load 
TA = 25°C 

TERMINAL ilO PORTS 
OUTPUT VOLTAGE 

vs 
BUS INPUT VOLTAGE 

VIT_ VIT+ 

o 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 

VI - Bus Input Voltage - V 

Figure 7 
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SN75161B, SN75162B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

SLLS005B - OCTOBER 1980 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

GPIB I/O PORTS 
HIGH·LEVEL OUTPUT VOLTAGE 

vs 
HIGH·LEVEL OUTPUT CURRENT 

I 
vcc=sv 

0.6 

GPIB I/O PORTS 
LOW·LEVEL OUTPUT VOLTAGE 

vs 
LOW·LEVEL OUTPUT CURRENT 

I I 

VCC=SV / 
~ 

TA = 25°C > 0.5 
I 

G) 

TA = 25°C / 

V~ 

o 

1\ 
1\ 

11\ 
-10 -20 -40 -30 -50 -60 
10H - Hlgh·Level Output Current - mA 

FigureS 

GPIB I/O PORTS 
OUTPUT VOLTAGE 

vs 
THERMAL INPUT VOLTAGE 

E 
~ 
'S .a-
:::I 
0 
Gi 
ii 
...I 

iI: 
.3 
I 
...I .p 

0.4 

0.3 

0.2 

0.1 

o 

/ 

V V 

/' 
V 

./ 

,/ 

, 

o 10 20 30 40 SO 60 70 80 90 100 
10L - Low·Level Output Current - mA 

Figure 9 

GPIB I/O PORTS 
CURRENT 

vis 
VOLTAGE 

4,.---.--.---.--..-----.--.---.----. 
VCC=SV 
No Load 
TA=2SoC 

c 
E 
I 

~ 
:::I 
0 
I 
0 .: 

2 

0 

-1 

-2 

-3 

-4 

-S 

-6 

Tile Unshsded 
Area Conforms to 

~--+~-+-I?o<'~"'" Paragraph 3.S.3 of 
IEEE Standard 488-1978 

ol..-.......L..-....I----I_...L.._.l...--.l.._....L....--I -7 
0.9 1.1 1.2 1.3 1.4 1.5 1.6 

VI -Input Voltage - V 

Figure 10 

1.7 -2 

-!!1TEXAS 
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-1 0 
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2 3 4 5 6 
VI/O - Voltage - V 

Figure 11 
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SN55ALS161, SN75ALS161 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

SLLS019D - JUNE 1986 - REVISED MAY 1995 

SUITABLE FOR IEEE STANDARD 488-1978 (GPIB)t 

• a-Channel Bidirectional transceiver 
• Designed to Implement Control Bus 

Interface 
• Designed for Single Controller 
• High-Speed Advanced Low-Power Schottky 

Circuitry 
• Low Power Dissipation: 

SN55ALS161 •.. 59 mW Max Per Channel 
SN75ALS161 •.• 46 mW Max Per Channel 

• Fast Propagation Times: 
SN55ALS161 .... 25 ns Max 
SN75ALS161 ... 20 ns Max 

• High-Impedance pnp Inputs 
• Receiver Hysteresis: 

SN55ALS161 ..• 550 mV Typ 
SN75ALS161 ..• 650 mV Typ 

• Bus-Terminating Resistors Provided on 
Driver Outputs 

• No Loading of Bus When Device Is 
Powered Down (Vee = 0) 

• Power-UpJPower-Down Protection 
(Glitch Free) 

description 

The SN55ALS161 and SN75ALS161 eight-channel 
general-purpose interface bus transceivers are 
monolithic, high-speed, advanced low-power 
Schottky process devices designed to provide the 
bus-management and data-transfer signals 
between operating units of a single controller 
instrumentation system. When combined with the 
SN55ALS160and SN75ALS160 octal bus 
transceivers, the 'ALS161 provides the complete 
16-wire interface for the IEEE 488 bus. 

The SN55ALS161 and SN75ALS161 feature eight 
driver-receiver pairs connected in a front-to-back 
configuration to form input/output {I/O} ports at both 
the bus and terminal sides. The direction of data 
through these driver-receiver pairs is determined by 
the DC and TE enable signals. 

GPIB 
1/0 Ports 

SN55ALSI61 ••• J OR W PACKAGE 
SN75ALS161 ••• ow OR N PACKAGE 

(TOP VIEW) 

TE VCC 
REN REN 
IFC 3 IFC 

NDAC NDAC 
NRFD NRFD 

DAV 6 DAV 
EOI 7 EOI 
ATN 8 ATN 
SRQ 9 SRQ 
GND 10 DC 

SN55ALSI61 ••• FK PACKAGE 
(TOP VIEW) 

NDAC 
3 2 1 2019 

IFC 4 18 
NRFD 5 17 NDAC 

DAV 6 16 NRFD 
EOI 7 15 DAV 

ATN 8 14 EOI 
9 1011 1213 

CHANNEL IDENTIFICATION TABLE 

Terminal 
1/0 Ports 

NAME IDENTITY CLASS 

DC Direction Control Control , TE Talk Enable 
ATN Attention 
SRO Service Request 
REN Remote Enable Bus 

IFC Interface Clear 
Management 

EOI End or Identify 
DAV Data Valid 

NDAC Not Data Accepted Data 

NRFD Not Ready for Data 
Transfer 

The driver outputs general-purpose interface bus {GPIB I/O ports} feature active bus-terminating resistor 
circuits designed to provide a high impedance to the bus when Vcc = O. The drivers are designed to handle loads 
up to 48 mA of sink current. Each receiver features pnp transistor inputs for high input impedance and hysteresis 
of 400 mV on the commercial part, 250 mV on the military part minimum for increased noise immunity. All 
receivers have 3-state outputs to present a high impedance to the terminal when disabled. 

t The transceivers are suitable for I EEE Standard 488 applications to the extent of the operating ~onditions and characteristics specified in this 
data sheet. Certain limits contained In the I EEE specification are not met or cannot be tested over the entire military temperature range. 

Copyright © 1995, Texas Instruments Incorporated 
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SN55AL$161, SN75ALS161 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

SLLS019D.., JUNE 1986 ~ REVlSED MAY 1995 

description (continued) 

The SN55ALS161 is characterized for operation from -55°C to 125°C. The SN75ALS161 is characterized for 
operation from O°C to 70°C. 

logic symboit logic diagram (positive logic) 

QC 
11 

EN1/Q4 

TE EN2IG5. 
6 ~ 1 

ATN 
13 

8 
ATN 

ATN 13 

EOI 
14 7 

EOI 

SRQ 
12 9 

SRQ E0I 14 

REN 
19 2 

REN 
SRQ 12 

IFC 
18 3 

IFC 

DAY 
16 6 REN 19 

.DAV 

NDAC 
17 4 

NDAC IFC 18 

NRFD 
16 6 

NRFD 

DAV 16 

t This symbol Is in accordance with ANSIIIEEE Sid 91-1984 and 
lEe Publication 617-12. 

V Designates 3-state outputs 
~ Designates passive-pullup outputs 

2-384. 

NDAC 17 

NRFD 18 

:If TEXAS 
INSTRUMENTS 
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8 
ATN 

7 
EOI 

9 SRQ 

2 REN 

3 IFC 

6 DAV 

4 NDAC 

6 NRFD 



CONTROLS 

DC TE ATNt 

H H H 

H H L 
L L H 

L L L 

H L X 
L H X 

SN55ALS161, SN75ALS161 
OCTAL GENERAL.:PURPOSE INTERFACE BUS TRANSCEIVERS 

SLLS019D-JUNE 1986-REVISED MAY 1995 

RECEIVEITRANSMIT FUNCTION TABLE 

BUS-MANAGEMENT CHANNELS DATA-TRANSFER CHANNELS 
ATNt SRQ REN IFC EOI DAV NDAC NRFD 

(controlled by DC) (controlled by TE) 

R T R R 
T 
~ T R R 

T R T T 
R 
~ R T T 

R T R R R R T T 

T R T T T T R R 
H a high level, L = low level, R = receive, T = transm~, X - Irrelevant 
Direction of data transmission is from the terminal side to the bus side, and the direction of data receiving is from the bus side to the terminal side. 
Data transfer is noninverting in both directions. 
t ATN is a normal transceiver channel that functions additionally as an intemal direction control or talk enaible for EOI whenever the DC and TE 

inputs are in the same state. When DC and TE are in opposite states, the ATN channel functions as an independent transceiver only. 

~TEXAS 
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POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 2~85 



SN55ALS161, SN75ALS161 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

SLLS019D - JUNE 1986 - REVISED MAY 1995 

schematics of inputs and outputs 

EQUIVALENT OF ALL CONTROL INPUTS 

VCC-------.~-------

TYPICAL OF SRQ, NDAC, AND NRFD GPiB 110 PORT 

Input 

9kO 
NOM 

GND-------.~--~~ ~ ____ .J 

Input/Output Port 

Circuit inside dashed lines Is on the driver outputs only. 

TYPICAL OF ALL I/O PORTS EXCEPT SRQ, NDAC, NRFD GPIB I/O PORTS 

2-386 • 

Input/Output Port 

~TEXAS 
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SN55ALS161, SN75ALS161 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

SLLS019D - JUNE 1986 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ..................................................•.......... 7 V 
Input voltage, VI ...................................................................... , . .. 5.5 V 
Low-level driver output current, IOL ........................................................ 100 mA 
Continuous total dissipation ........................................... See Dissipation Rating Table 
Operating free-air temperature range, TA: SN55ALS161 ............................ -55°C to 125°C 

SN75ALS161 ................................ O°C to 70°C 
Storage temperature range, Tstg .................................................. - 65°C to 150°C 
Case temperature for 60 seconos: FK package, T e .......................................... 260°C 
Lead temperature 1,6 mm (1/16 inch) from the case for 60 seconds: J or W package ............. 300°C 
Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: DW or N package ........... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE TAS25°C OPERATING TA = 70°C 
POWER RATING FACTOR POWER RATING 

DW 1125mW 9.0mWf'C 720mW 

FK 1375mW 11.0mWf'C 880mW 

J 1375mW 11.0 mW'oC 880mW 

N 1150mW 9.2mW'oC 736mW 

W 1000mW 8.0mW'oC 640mW 

SN55ALS161 recommended operating conditions 

Supply voltage, VCC 

High-level input voltage, VIH 

Low-level input voltage, VIL 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, T A 

TE and DC at TA = -55°C to 125°C 

Bus and terminal at TA .,25°C to 125°C 

Bus and terminal at TA - -55°C 

TE and DC at TA = -55°C to 125°C 

Bus and terminal at TA • 25°C to -55°C 

Bus and terminal at TA - 125°C 

Bus ports with pullups active (\icc = 5 V) 

Terminal ports 

Bus ports 

Terminal ports 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

TA = 125°C 
POWER RATING 

275mW 

275mW 

200mW 

MIN NOM 

4.75 5 

2 

2 

2,1 

-55 

MAX UNIT 

5.25 v 

V 

0,8 

0,8 V 

0.7 

-5.2 rnA 

-800 pA 

48 
rnA 

16 

125 °C 
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SN55AlS161, SN75AlS161 
OCTAL GENERAl·PURPOSE INTERFACE BUS TRANSCEIVERS 

SLLS019D - JUNE 1986- REVISED MAY 1995 

SN75ALS161 recommended operating conditions 

Supply voltage, Vee 

High-level input voltage, VIH 

Low-level input voltage, VIL 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, T A 

2-388 

Bus ports with pullups active 

Terminal ports 

Bus ports 

Terminal ports 

~TEXAS 
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MIN NOM MAX UNIT 

4.75 5 5.25 V 

2 V 

0.8 V 

-5.2 mA 

-800 J1A 
48 

mA 
16 

0 70 °e 



electrical characteristics over recommended ranges of supply voltage and operating free-air temperature (unless otherwise 
noted) 

TEST CONDITIONSt 
SN55AlS161 SN75AlS161 

PARAMETER 
TYP:j: TYP:j: 

UNIT 
MIN MAX MIN MAX 

VIK Input clamp voltage 11=-18mA -0.8 -1.5 -0.8 -1.5 V 

Bus 0.4 0.65 

Vhys 
Hysteresis voltage 

Vee = 5 V, TA = -55°C and 25°C 0.4 0.55 V 
(VIT+ - VIT-) Bus 

Vec=5 V, TA = 125°C 0.25 

VOH§ 
Terminal 10H = - 800 JlA 2.7 3.5 2.7 3.5 

High-level output voltage V 
Bus 10H = - 5.2 rnA, Vee = 5 V (SN55') 2.2 2.2 

Terminal 10l= 16 rnA, Vee= MIN 0.3 0.5 0.3 0.5 

~ 
~- .... 
~~-..r 
~~~ 
~ t::~rr1 ';~ 
~m 

~~ 
t;; 

~ 

VOL Low-level output voltage 
TA = -55°C and 25°C 

0.35 0.5 0.35 0.5 V 
Bus 10L =48 rnA, Vee = MIN (SN55') 

TA = 25°C (SN55') 0.35 0.5 0.35 0.5 

II 
Input current at maximum 

Terminal VI =5.5V, Vee = MAX 0.2 100 0.2 100 JlA input voltage 

IIH High-level input current Terminal VI=2.7V, Vee= MAX 0.1 20 0.1 20 JlA 
and control 

IlL Low-level input current inputs VI = 0.5 V, Vee= MAX -30 -100 -10 -100 JlA 

Voltage at GPIB I/O port 
Driver disabled, II(bus) = 0 2.5 3 3.7 2.5 3 3.7 

VI/O Vee = 5 V (SN55') 
V 

II(bus) = -12 rnA -1.5 -1.5 

Vl{busl = -1.5 V to 0.4 V -1.3 -1.3 

• VI(bus) = 0.4 V 10 2.5 V 0 -3.2 0 -3.2 

Power on 
Driver disabled, 

VI (bus) = 2.5 V to 3.7 V 
2.5 2.5 

rnA 
11/0 Current into GPIB I/O port Vee = 5 V (SN55') -3.2 -3.2 

VI(bus) = 3.7 V to 5 V 0 2.5 0 2.5 

0 
0 
~ 
r-
C) 
m 
Z 
m 
::D » r-. 
-0 
c:: 
::D 
-0 
0 
en 
m 
Z 
-I 

VI/bus) = 5 V to 5.5 V 0.7 2.5 0.7 2.5 m 
::D 

~ 
~ 

Power off Vee=O VI(bus) = 0 to 2.5 V 40 40 JlA 

10S§ 
Terminal -15 -35 -75 -15 -35 -75 

Short-circuit output current Vee= MAX rnA 
Bus -25 -50 -125 -25 -50 -125 

ICC Supply current No load, TE and DC low, Vee = MAX 55 90 55 75 rnA 

ClIO GPIB I/O port capacitance Vee = Ot05 V, VI/0=Ot02V, 1=1 MHz 30 30 . pF 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
:j: All typical values are at Vee = 5 V, TA = 25°C. 
§ VOH and lOS apply to 3-state outputs only. 

en ~en r 
fjj OZ 
~ mm '" 0 01» I 
'- c::r-
e en en z 
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CD ::D ..... 
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SN55ALS161, SN75ALS161 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

SLLS019D - JUNE 1986 - REVISED MAY 1995 

SN55ALS161 switching characteristics, Vee = 5 V and CL = 50 pF (unless otherwise noted) 

PARAMETER 

Propagation delay ti!l1e. 
tpLH low- to high-Iev~ output 

tpHL 
Propagation delay time. 
high- to low-level output. 

Propagation delay time. 
tpLH low- to high-level output 

Propagation delay time. 
tPHL high- to low-level output 

Propagation delay time. 
tpLH low- to high-level output 

Propagation delay time. 
tpHL high: to low-level output 

tpZH Output enable time to high level 

tPHZ Output disable time from high level 

tPZL Output enable time 10 low level 

tpLZ Output disable time trom low level . 

tpZH Output enable time to high level 

tPHZ Output disable time from high level 

tpZL Output enable time to low level. 

tPLZ Output disable time from low level 

tpZH. Output enable time to high level 

tpHZ Output disable time from high level 

tpZL Output enable time to low level 

tpLZ Output disable timefrol11 low level 

t Full range IS -55°C to 125OC. 
:I: All typical values are at VCC = 5 V. 

2-390 

FROM TO TEST 
(INPUT) (OUTPUn CONDITIONS 

Bus (Except 
Terminal SRQ.NDAC. See Figure 1 

andNRFD) 

Bus (NRFD. 
Terminal SRQ.NDAC) See Figure 2 

Bus Terminal See Figure 2 

Bus (ATN. 
TE or DC REN.IFC. See Figure 3 

andDAV) 

. 

TE or DC Bus (EOI) See Figure 3 

TEorDC Terminal See Figure 4 

~TEXAS 
INSTRUMENTS· 
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TAt MIN TYP* MAX 

25°C 10 17 
Full range 20 

25°C 10 14 
Full range 16 

25°C 25 
Full range 30 

25°C 10 14 
Full range 16 

25°C 10 15 
Full range 18 

25°C 10 15 
Full range 18 

25°C 20 30 
Full range 41 

25°C 8 14 
Full range 16 

25°C 16 28 
Full range 34 

25°C 10 19 
Full range 24 

25°C 24 30 
Full range 48 

25°C 13 19 
Full range 25 

25°C 21 35 
Full range 43 

25°C 13 20 
Full range 27 

25°C 24 36 

Full range 50 

25°C 12 20 
Full range 33 

25°C 20 34 

Full range 41 
25°C 13 24 

Full range 35 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 



SN55ALS161, SN55ALS161 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

SLLS019D - JUNE 1986 - REVISED MAY 1995 

SN75ALS161 switching characteristics over recommended operating free-air temperature range, 
VCC= 5V 

PARAMETER 
FROM TO TEST 

MIN TYPt MAX UNIT (INPUT) (OUTPUT) CONDITIONS 

tpLH 
Propagation delay time, 

10 20 low- to high-level output CL=30pF, 
Propagation delay time, 

Terminal Bus See Figure 1 ns 
tPHL high- to low-level output 12 20 

tPLH 
Propagation delay time, 

5 10 low- to high-level output CL-30pF, Bus Terminal ns 

tPHL 
Propagation delay time, See Figure 2 

7 14 high- to low-level output 

tpZH Output enable time to high level 30 

tpHZ Output disable time from high level Bus (ATN, EOI, CL=15pF, 20 
TEorDC REN, IFC, and ns 

tpZL Output enable time to low level DAV) See Figure 3 45 

tpLZ Output disable time from low level 20 

tPZH Output enable time to high level 30 

tpHZ Output disable time from high level CL=15pF, 25 
TEorDC Terminal See Figure 4 ns 

tpZL Output enable time to low level 30 

tpLZ Output disable time from low level 25 . t All typical values are at TA = 25 C . 

PARAMETER MEASUREMENT INFORMATION 

5V 
[7 V] 

2000 
[500 OJ 

From (bus) 
Output Under 

Test 
~~---.... -+- Test Point 

Terminal 
Input 

Bus 
Output 

TCL=30 PF 
= [50 pF] 

(see Note A) 

LOAD CIRCUIT 

4800 
[500 OJ 

---3V 

..L1.5V '\ 1.5V 

.-.II Sae Note B I OV 

tPLH-H tpHL ~ 

!2.2V 1t.-VOH 

---' VOH 

VOLTAGE WAVEFORMS 

Figure 1. Termlnal-to-Bus 
Load Circuit and Voltage Waveforms 

[1 denotes the SN55ALS161 military test conditions. 
NOTES: A. CL includes probe and jig capacitance. 

4.3 V 
[7 V] 

2400 
[500 OJ 

From (terminal) 
Output Under - ... ---..... - ... - Test Point 

Test 

CL=30pF T = [50 pF] 
(see Note A) 

LOAD CIRCUIT 

3110 
[500 OJ 

I::U~ ..L1.5V . \ ~~--3V 
.-.II SeeNoteB I . OV 

Terminal 
Output 

tPLH -J..! tpHL --l++! 
IL---VOH 

!1.5V 1.5V\L 
---' . '--VOL 

VOLTAGE WAVEFORMS 

Figure 2. Bus-to-Terminal 
Load Circuit and Voltage Waveforms 

B. The input pulse is supplied by a generator having the following characteristics: PRR :s; 1 MHz, 50% duty cycle, tr:s; 6 ns, tf :s; 6 ns, 
la=50o. 

-!111ExAs 
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SN55ALS161, SN75ALS161 
OCTALGENERAL-PURPOSEINTERFACE BUS TRANSCEIVER 

SLLS01 90 - JUNE 1986 - REVISED MAY 1995' 

PARAMETER MEASUREMENT INFORMATION 

From (bus) 

61 o--5V 
[7 V] 

2000 
[5000] 

Output Under --...--.... --..- Teet Point 
Teet 

TCL =15 PF 
= [50 pF] 

(_NoteA) 

4800 
[5000] 

LOAD CI~CUIT 

--, r------, r---- 3 V 
Control.- ""'-

Input T 1.5 V See Note B If\ 1.5 V 

--.J''--------'i\..---- OV 

tpZH --.ll I+- tPHZ -+I Ir4-

Bus i 11' i '~900/0 -- VOH 
Output I 2V I 

S1 Open ' . I ° V 

~ I tpZL 1 tPLZ --l++! 
ou:::'~ \! 1 V II r- -3.5 V 

S1. CIOsed"\ 10.5 V V 

VOLTAGE WAVEFORMS 

Figure 3. Bus Load Circuit and 
Voltage Waveforms 

[1 denotes the SN55ALS161 military test conditions. 
NOTES: A. CL includes probe and jig capacitance. 

- OL 

From (termlnel) 
Output'Under 

Teet 

S1 
o--4.3V 

[7 V] 
2400 
[5.000] --...----:-+---..- Teet Point 

I CL =15 PF 
'" = [50 pF] 
'., .(_NoteA) 

LOAD CIRCUIT 

31<0 
[5000] 

--, r----:---, r---- 3 V 
Control _~ ""'-

Input T 1.5 V See Note B -".1.5 V __ .JI'-;.;.. _____ -' I \.. ____ ° V 

tpZH -+I I+- tpHZ --J Ir4-
II ," -IE=V 

Terminal I 11 ' ,I 90%. OH 
Output I 

S10pen I 1.5V I 1 
---II..J I 1 ° V 

tpZL --.I 1+-1 tpLZ -+I ~ 

I r.- 4V 
Terminal. '\ vi' 

Output . 1 
S1 Closed '-______ "-0.7.::! __ VOL 

VOLTAGE WAVEFORMS 

Figure 4. Terminal Load Circuit and 
Voltage Waveforms 

B. The input pulse is supplied by a generator having the following clJaracteristics: PRR s 1 MHz, 50% duty cycle, tr S 6 ns. tf S 6 ns, 
ZO-50n 
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SN55ALS161, SN55ALS161 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

SLLS019D -JUNE 1986- REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

TERMINAL 1/0 PORTS 
HIGH-LEVEL OUTPUT VOLTAGE 

vs 
HIGH-LEVEL OUTPUT CURRENT 

I ~ 
VCC=5V 
TA=25°C -

'" '\ 

'" I'" I\. 
r\. 
" \. 

> 
I 

CD 
CIl 
.l!I 
~ 
'5 .a-
d 
1 

CD 
~ 

~ 
~ 

I 
~ 

~ 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

o 

TERMINAL 1/0 PORTS 
LOW-LEVEL OUTPUT VOLTAGE 

vs 
LOW-LEVEL OUTPUT CURRENT 

I " VCC=5V / TA = 25°C 

/ 
/ 
/ 

/ 
/ 

V 

o -5 -10 -15 -20 -25 -30 -35 -40 o 10 20 30 40 50 60 

10H - High-Level Output Current - mA 10L - Low-Level Output Current - mA 

Figure 5 

> 
I 

i 
:!l 

J 

4 

3.5 

3 

2.5 

2 

~ 1.5 
.~ 

~ 
I 

~ 
0.5 

o 

Figure 6 

TERMINAL OUTPUT VOLTAGE 
vs 

BUS INPUT VOLTAGE 

VCC=5V 
No Load 
TA = 25°C 

VIT- VIT+ 

o 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 

VI - Bus Input Voltage - V 

Figure 7 
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SN55ALS161, SN75ALS161 . . 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

SLLS019D - Jl.JNE 1986 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

4 

GPIBI/OBUS 
HIGH·LEVEL OUTPUT VOLTAGE 

va 
HIGH·LEVEL OUTPUT CURRENT 

Vcc=&V 
TA =2&OC 

~ 

'" ~ '\ 
~ 

'\ 

~ 

0.6 

=r 0.& 

i 
~ 0.4 

01 
0.3 

] 
~ 0.2 

!., 
~ o. 1 

o 

GPIB 110 BUS 
LOW·LEVEL OUTPUT VOLTAGE 

VB 
. LOW·LEVEL OUTPUT CURRENT 

I ~ 
VCC=5V 
TA =2&OC 

~ 

lL V 

V 
V 

V 
V 

./ 

V 

V 

o 
o -10 -20 -30 -40 -50 -60 o 10 20 30 40 50 60 70 60 90100 

! 
I 

10H - Hlgh·Level Output Current - mA 

FigureS 

BUS OUTPUT VOLTAGE 
VB 

TERMINAL INPUT VOLTAGE 

VCC=&V 
No Load 
TA = 25°C 

3r--+--~--~~+--r--+-~--~ 

~ 1r--+--~--~~---r--+-~--~ 

o~~--~--~~--~--~~--~ 
0.9 1.1 1.2 1.3 1.4 1.5 1.6 1.7 

VI - Terminal Input Voltage - V 

Figure 10 

2 

0 

1 -1 
I 

i -2 

B 
I 

-3 

g 

:If 1ExAs 
INSTRUMENTS 

10L - Low-Level Output Current - mA 

-1 0 

Figure 9 

GPIB 110 BUS 
CURRENT 

VB 
VOLTAGE 

2 3 4 & 6 

VI/O - Voltage - V 

Figure 11 
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SN75ALS162 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

SLLS020C-JUNE 1986-REVISED MAY 

MEETS IEEE STANDARD 488-1978 (GPIB) 

• 8-Channel Bidirectional Transceiver DWPACKAGE 

• Designed to Implement Control Bus (TOP VIEW) 

Interface 
• Designed for Multlcontrollers SC Vcc 

• High-Speed Advanced Low-Power Schottky 
TE NC 

REN REN 
Circuitry IFC 4 IFC 

• Low-Power Dissipation ••• 46 mW Max per NDAC 5 NDAC 
Channel GPIB NRFD NRFD Terminal 

• Fast Propagation Times ••• 20 ns Max I/O Ports DAV DAV 1/0 Ports 

• High-Impedance PNP Inputs EOI 8 EOI 

• Receiver Hysteresis ••. 650 mV Typ 
, ATN 9 ATN 
SRO SRO 

• Bus-Terminating Resistors Provided on NC 11 NC 
Driver Outputs GND DC 

• No Loading of Bus When Device Is 
Powered Down (Vee = 0) 

N PACKAGE 
• Power-Up/Power-Down Protection (TOP VIEW) 

(Glitch Free) 

description SC 1 Vcc 
TE 2 NC 

The SN75ALS162 eight-channel general-purpose REN 3 REN 
interface bus (GPIB) transceiver is a monolithic, IFC 4 IFC 
high-speed, advanced low-power Schottky process NDAC 18 NDAC 
device designed to provide the bus-management GPIB NRFD 17 NRFD Terminal 
and data-transfer signals between operating units 1/0 Ports DAV 16 DAV 1/0 Ports 
of a multlple-controller instrumentation system. EOI 15 EOI 
When combined with the SN75ALS160 octal bus ATN 9 ATN 
transceiver, the SN75ALS162 provides the SRO SRO 
complete 16--wire interface for the IEEE 488 bus. GND DC 

The SN75ALS162 features eight driver-receiver 

NC-No intemal connection pairs connected in a front-to-back configuration to 
form input/output (I/O) ports at both the bus and 
terminal sides. The direction of data through these driver-receiver pairs is determined by the DC, TE, and SC 
enable signals. The SC input allows the RENand IFC transceivers to be controlled independently. 

The driver outputs (GPIB I/O ports) feature active bus-terminating resistor circuits designed to provide a high 
impedance to the bus when V CC = O. The drivers are designed to handle loads up to 48 rnA of sink current. Each 
receiver features pnp transistor inputs for high input impedance and hysteresis of 400 mV minimum for 
increased noise immunity. All receivers have 3-state outputs to present a high impedance to the terminal when 
disabled. 

The SN75ALS162 is characterized for operation from O°C to 70°C. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

Copyright © 1995, Texas Instruments Incorporated 
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SN75ALS162 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER . 

SLLS020C-JUNE 1986-REVISED MAY 1995 

CHANNEL IDENTIFICATION TABLE 

NAME IDENTITY 

DC Direction Control· 

TE Talk Enable 

SC System Control 

ATN Attention 

SRQ Service Request 

REN Remote Enable 

IFC Interface Clear 

EOI End or Identify 

DAV Data Valid 

NDAC No Data Accepted 

NRFD Not Ready for Data 

logic symbolt 

112~_.fEN1iG4--:--' DC-'- EN1/G4 
2 

TE "'::"---1 EN2IGS 

SC EN3 
;::1 

ATN 14 

b:=::Jt=~r-~......!9~ ATN 

EOI ..!1~S~'--{::=:I=:Iil-_-r-...!8~ EOI 

SRQ ";1~3~.--{:::=:k:=~~~-r-~10~ SRQ 

REN ..!2!!!0~~--t;::=:k:=:i~~r-"':3~ REN 

IFC ..!1~9~~{:::=1=1~~r-~4~ IFC 

DAY J1!6"1~--t:::=~=:t~~r-...!7~ DAY 

NDAC ':'.1!.!!8~'--{::=~=~~_-r-...!S~ NDAC 

"':1~7~'--{::::~=~~~-r-...!6~ NRFD - NRFD 

t This symbol Is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

V DeSignates 3-state outputs 
~ Designates passive-pullup outputs 

Pin numbers shown are for the N package. 

CLASS 

Control 

Bus Management 

Data Transfer 

logic diagram (positive logic) 

DC 

TE 

SC 

ATN -=---++-i--4 ... -f ~ ...... _-+-,9::.. ATN 

EOI ~lS~_++-I----<H >-+-_-1-8::.. EOI 

SRQ ~13~_++-I----<H >-+-_--'1=-0 SRQ 

REN .:.20=--_++_---< ...... >-..-_---'3::.. REN 

IFC ~19~_++_---<H >-+---4"'-IFC 

DAV ..:.16=--_-+_---< ...... >-..-__ 7~ DAY 

NDAC ..:.18:.-_-+ __ ...... >-..-_---'s::.. NDAC 

NRFD ..:.17'--_-+ __ H >-+-__ =-6 NRFD 

~TEXAS 
INSTRUMENTS 
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SN75ALS162 
OCTAL GENERAl·PURPOSE INTERFACE BUS TRANSCEIVER 

SLLS020C-JUNE 1986 - REVISED MAY 1995 

RECEIVE/TRANSMIT FUNCTION TABLE 

= high level, L = low level, R = receive, T = transmit, X = irrelevant 
Direction of data transmission is from the terminal side to the bus side, and the direction of data receiving is from the bus side to the terminal side. 
Data transfer is noninverting in both directions. 
t ATN is a normal transceiver channel that functions additionally as an internal direction control or talk enable for EOI whenever the DC and TE 

inputs are in the same state. When DC and TE are in opposite states, the ATN channellunctions as an independent transceiver only. 

EQUIVALENT OF ALL 
CONTROL INPUTS 

TYPICAL OF SRQ, NDAC, AND NRFD 
GPIB ilO PORT 

VCC ------_.---------

Input 

9k.Q 
NOM 

GND ~-----.-----.-- '-'--~~r+~----~-'--------------GND 

Input/Output Port 
Circuit inside dashed lines is on the driver out uls ani . 

TYPICAL OF ALL 110 PORTS EXCEPT SRQ, NDAC, NRFD GPIB 110 PORTS 

~~---.------~~-----~-------------.-- VCC 

--~~~--~-H~----~~~--~--------GND 

Input/Output Port 
Driver output R(eq) = 30 n NOM 
Receiver output R(eq) = 110 n NOM 
Circuit inside dashed lines is on the driver outputs only. 
R(eq) = equivalent resistor 

~TEXAS 
INSTRUMENTS 
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SN75ALS162 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

SLLS020C -JUNE 1986 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)f 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Input voltage, VI .......................................................................... 5.5 V 
Low-level driver output current, IOL .... ;................................................... 100 mA 
Continuous total dissipation ........................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, Tstg .......................... '. . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds ............................ 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values are with respect to network ground terminal. 

PACKAGE 

DW 

N 

DISSIPATION RATING TABLE 

TA s 25°C 
POWER RATING 

1350mW 

1700mW 

DERATING FACTOR 

10.8 mW/oe 

13.6 mW/oe 

recommended o~erating conditions 

Supply voltage, Vee "-
High-level input voltage, VIH 

Low level input voltage, Vil 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, TA 

2-398 

Bus ports with 3-state outputs 

Terminal ports 

Bus ports 

Terminal ports 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • OALLAS, TEXAS 75265 

TA = 70°C 
POWER RATING 

864mW 

1088mW 

MIN 

4.75 

2 

0 

NOM 

5 

MAX UNIT 

5.25 V 

V 

0.8 V 

-5.2 mA 

-800 !lA 
48 

mA 
16 

70 °e 



SN75ALS162 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

SLLS020C - JUNE 1986 - REVISED MAY 1995 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS 

VIK Input clamp veltage 11=-1BmA 

Vhys 
Hysteresis veltage 

Bus 
(VIT+-VIT-) 

VOH+ 
Terminal 10H = - BOO I!A 

High-level eutput veltage 
Bus 10H =-5.2 rnA 

Terminal 10l= 16 rnA 
Val lew-level eutput veltage 

Bus IOl=48 rnA 

II 
Input current at 

Terminal VI =5.5 V 
maximum input veltage 

IIH High-level input current Terminal and VI =2.7V 

III lew-level input current centrel inputs VI =0.5 V 

II (bus) = 0 
VI/O(bus) Veltage at bus pert Driver disabled 

II(bus) = -12 rnA 

ViJbus) = -1.5 V to. 0.4 V 

VI (bus) = 0.4 V to. 2.5 V 

Peweren Driver disabled VI (bus) = 2.5 V to. 3.7 V 
II/O(bus) Current into. bus pert 

VI (bus) = 3.7 V to. 5 V 

VI (bus) = 5 V to. 5.5 V 

Pewereff VCC = 0, VI (bus) = 0 to. 2.5 V 

Short-circuit eutput Terminal 
lOS current Bus 

ICC Supply current No. lead, TE, DC, and SC lew 

CI/O{bus) Bus-port capacitance VCC=O te5V, VI/a = 0 to. 2 V, f = 1 MHz 

t All tYPical values are at V CC = 5 V, TA = 25°C. 
:j: VOH applies to. 3-state eutputs enly. 

. ~TEXAS 
INSTRUMENTS 

peST eFFlcE BOX 655303 • CALLAS. TEXAS 75265 

MIN TYPt MAX UNIT 

-O.B -1.5 V 

0.4 0.65 V 

2.7 3.5 
V 

2.5 3.3 

0.3 0.5 
V 

0.35 0.5 

0.2 100 I!A 

0.1 20 I!A 
-10 -100 I!A 

2.5 3.0 3.7 
V 

-1.5 

-1.3 

0 -3.2 

+2.5 
rnA 

-3.2 

0 2.5 

0.7 2.5 

-40 I!A 
-15 -35 -75 

rnA 
-25 -50 -125 

55 75 rnA 

30 pF 
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SN75ALS162 
OCTAL GENERAbPURPOSE INTERFACE BUS TRANSCEIVER 

SLLS020C-JUNE 1986_ REVISED MAY 1995 

switching characteristics over recommended range of operating free-air temperature, VCC = 5 V 

PARAMETER 
FROM TO TEST 

MIN TYPt MAX UNIT 
(INPUn (OUTPUT) CONDITIONS 

tpLH 
Propagation delay time, 

10 20 
low- to high-level output CL=30pF, 
Propagation delay time, 

Terminal Bus See Figure 1 ns 

tpHL high- to low-level output 12 20 

tPLH 
Propagation delay time, 

5 10 
low- to high-level output 

Bus Terminal 
CL= 30 pF, 

Propagation delay time, See Figure 2 ns 

tPHL high- to low-level output 
7 14 

tpZH Output enable time to high level 
Bus 

30 

tpHZ Output disable time from high level (ATN, EOI, CL = 15 pF, 20 

Output enable time to low level 
TE, DC,orSC 

REN,IFC, See Figure 3 ns 
tpZL 45 

tpLZ Output disable time from low level 
and DAV) 

20 

tPZH Output enable time to high level 30 

tPHZ Output disable time from high level CL=15pF, 25 
TE, DC,orSC Terminal See Figure 4 ns 

tPZL Output enllble time to low level 30 

tPLZ Output disable time from low level 25 

t All typical values are at TA = 25°C. 

PARAMETER MEASUREMENT INFORMATION 

SV 4.3 V 

2000 2400 

From (bus) 
Output Under ------+-.... - Test Point 

Test 

From (terminal) 
Output Under - ..... ---~I-...... - Test POint 

TCL =30 PF 
(see Note A) 

LOAD CIRCUIT 

Test 

4800 TCL =30 PF 
(see Note A) 

LOAD CIRCUIT 

3kQ 

--3V 

In~uu~ ../1.5 V \'1.5 V 

---" See Note B lX .... --_ 0 V 

Termlnal./ \.. - - - 3 V 

Input ---'l 1.5 V 1\.5 V 

I I 
tPLH~ tpHL~ 

I See Note B I '---- 0 V 

tPLH ~I tpHL ~ 
Terminal 11 \i-- VOH 

Output 1.S V 1.5 V "'---

VOL 

I---VOH 

OU~~~ juv 1.0~V 
OL 

VOLTAGE WAVEFORMS 

Figure 1. Terminal-to-Bus Load Circuit 
and Voltage Waveforms 

VOLTAGE WAVEFORMS 

Figure 2. Bus-to-Terminal Load Circuit 
and Voltage Waveforms 

NOTES: A. CL includes probe and jig capaCitance. 

2-400 

B. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, tr s 6 ns, tf S 6 ns, 
~=Mn . 
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SN75ALS162 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

SLLS020C - JUNE 1986 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

S1 
o-SV 

2000 
From (bus) 

Output Under 
Test 

- ... --...... --4~ Test Point 

TCL=1S PF 
(see Note A) 

LOAD CIRCUIT 

4800 

--, r------, r---- 3 V 
Control 4 V 

Input ,f, 1.S V See Note B ~ 1.S V 
__ -1, '--------', \..---- 0 V 

tpZH --.I I+- tpHZ --.I ~ 
I I 1 I 

Bus " 1 ~--- VOH 
Output , :; 1 90% 

S1 Open , f 2 V 1 

,_ -' , ov 
tPZL "'l tPLZ ~ 

ou~~~ \! 1 V ~;--~ 3.S V 

S1 Closed"\ {O.SY.._ VOL 

VOLTAGE WAVEFORMS 

Figure 3. Bus Load Circuit and 
Voltage Waveforms 

NOTES: A. CL includes probe and jig capacitance. 

S1 
0-- 4.3 V 

2400 
From (terminal) 

Output Under -"'~-+---4~ Test Point 
Test 

TCL=1S PF 
(see Note A) 

LOAD CIRCUIT 

3k!l 

--, r------, r---- 3 V 
Control 4 V. 

Input .f, 1.S V See Note B 1.\ 1.S V __ -1, '-______ -' I \..---- 0 V 

tpZH -+I ~ tPHZ ·-+! r-
Terminal 1 (I I ~;;--- VOH 

Output I 1 90 Vo 
S10pen , 2V , 

I 1 . OV 
tpZL ~ ~ tpLZ ~ I+-

s~r= \" x:=::~ 
VOLTAGE WAVEFORMS 

Figure 4. Terminal Load Circuit and 
Voltage Waveforms 

B. The input pulse is supplied by a generator having the following characteristics: PRR ., 1 MHz, 50% duty cycle, Ir ., 6 ns, If ., 6 ns, 
ZO=50n 

~·TEXAS 
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SN75ALS162 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

SLLS020C - JUNE 1986 - REVISED MAY 1995 

4 

> 3.5 
I 

CD 
C) 3 S 
~ ... 2.5 " .& 
" 0 

2 

] 
1.5 1:. 

C) 

:f 
I 
:r 

-:9 
0.5 

o 
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TYPICAL CHARACTERISTICS 

TERMINAL 
HIGH-LEVEL OUTPUT VOLTAGE 

vs 

TERMINAL 
LOW·LEVEL OUTPUT VOLTAGE 

vs 
HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT 

_I I 
VCC=5V 

........ TA=25°C -

"-
'\ 

'\ 

'" ~ \. 

0.6 

> 0.5 I 
CD 
C) 

S 
~ 0.4 
:; 
.& 
" 0 0.3 

1 .... 
;i 0.2 
0 .... 
I .... 
~ 0.1 

VCC~5V / " TA = 25°C 

/ 
./ 
V 

/ 
V 

V 
'\ , o 

o -5 -10 -15 -20 -25 -30 -35 -40 o 10 20 30 40 50 

IOH- High-Level Output Current - mA IOL - Low-Level Output Current - mA 

Figure 5 

4 

TERMINAL OUTPUT VOLTAGE 
vs 

BUS INPUT VOLTAGE 

I ~ 
VCC=5V 

3.5 No Load 

CD 
C) 

S 
~ 
:; 
.& 
" 0 
iii c 
.~ 

~ 
I 

~ 

TA = 25°C 

3 

2.5 

2 

VIT_ ~ VIT+ 
1.5 

0.5 

00 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 
VI- Bus Input Voltage - V 

Figure 7 
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SN75ALS162 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

SLLS020C - JUNE 1986 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

BUS 
HIGH-LEVEL OUTPUT VOLTAGE 

vs 
HIGH-LEVEL OUTPUT CURRENT 

VCC!.SV 
TA=2SoC 

0.6 

> 

BUS 
LOW-LEVEL OUTPUT VOLTAGE 

vs 
LOW-LEVEL OUTPUT CURRENT 

vdc=Jv 
TA = 2SOC 

L 
,/ 

'-.. 
o.s I 

CD 
CI 

V~ 

o 
o 

"\ 
\. 

'" ~ '\ 
"\ 

-10 -20 -30 -40 -so -60 

IOH - High-Level Output Current - rnA 

Figure 8 

BUS OUTPUT VOLTAGE 
vs 

TERMINAL INPUT VOLTAGE 

VCC=SV 
No Load 
TA =2SoC 

~ 
~ .. 
:::I 
9-
:::I 
0 
a; ,. 
CD 
oJ 

~ 
oJ 
I 
oJ 

~ 

0.4 

0.3 

0.2 

0.1 

o 

2 

./ 

,/ 
,/ 

V '" 
/ 

/ 

o 10 20 30 40 50 60 70 80 90 100 

IOL - Low-Level Output Current - rnA 

Figure 9 

BUS 
CURRENT 

vs 
VOLTAGE 

o~~--~--.J---~~--~--.J---.J 

0.9 1.1 1.2 1.3 1.4 1.S 1.6 1.7 

VI - Terrnlnallnput Voltage - V 

Figure 10 
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VI/O(bus) - Voltage - V 

Figure 11 
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• Three Bidirectional Transceivers 

• Driver Meets or Exceeds ANSI Standard 
EIAITIA-422-B and R8-485 and ITU 
Recommendation V.11 

• Two Skew Limits Available 

• Designed to Operate Up to 20 Million Data 
Transfers per Second (FAST-20 SCSI) 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Designed for Multipoint Transmission on . 
Long Bus Lines In Noisy Environments 

• Wide Positive and Negative InpuUOutput 
Bus Voltage Ranges 

• Driver Output Capacity ... ±60 mA 

• Thermal Shutdown Protection 

• Driver Positive- and Negative-Current 
Limiting 

• Receiver Input Impedances ... 12 k.Q Min 

• Receiver Input Sensitivity ••. ±300 mV Max 

• Receiver Input Hysteresis ..• 60 mV Typ 

• Operates From a Single S-V Supply 

• Glitch-Free Power-Up and Power-Down 
Protection 

• Features Independent Direction Controls 
for Each Channel 

description 

The SN75ALS170 and SN75ALS170A triple 
differential bus transceivers are monolithic 
integrated circuits designed for bidirectional data 
communication on multipoint bus transmission 
lines. It is designed for balanced transmission 
lines and the driver meets ANSI Standards 
EIAfTIA-422-8 and RS-485 and both the driver 
and receiver meet ITU Recommendation V.11. 
The SN75ALS170A is designed for FAST-20 
SCSI and can transmit or receive data pulses as 
short as 30 ns with a maximum skew of 5 ns. 

AVAILABLE OPTIONS 

SKEW LIMIT PART NUMBER 

10 ns SN75ALS170DW I SN75ALS17OJ 

5 ns SN75ALS170ADW I 

SN75ALS170,SN75ALS170A 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

1987 - REVISED SEPTEMBER 1995 

10 
10lR 

NC 
GNO 

NC 
20 

20lR 
NC 
30 

30lR 

DWPACKAGE 
{TOP VIEW) 

1 18 
1A 
NC 

4 NC 
5 Vee 
6 28 
7 14 2A 
8 13 38 
9 12 3A 
10 11 NC 

Ne - No internal connection 

1DIR 
GNO 

JPACKAGE 
{TOP VIEW) 

18 
1A 
Vee 

11 28 
2A 
38 

Function Tables 

EACH DRIVER 

INPUT OUTPUTS 

D DI~ 
A B 

H H H L 

L H L H 

X L Z Z 

EACH RECEIVER 

DIFFERENTIAL INPUTS 
DIR 

OUTPUT 
A-B R 

VID~0.3V L H 

-0.3 V <VID <0.3 V L ? 
VIDS -0.3 V L L 

X H Z 
Open L H 

H ~ high level, L = low level, ? = indeterminate; 
X = irrelevant, Z = high impedance (off) 

-!I TEXAS 
INSTRUMENTS 

COpyright © 1995, Texas Instruments Inc;orporated 
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SN75ALS170,SN75ALS170A 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

SLLS055D -AUGUST 1987 - REVISED SEPTEMBER 1995 

description (continued) 

The SN75ALS170 and SN75ALS170A operate from a single 5-V power supply. The drivers and receivers have 
active-high and active-low enables, respectively, which are internally connected together to function as a 
direction control. The driver differential outputs and the receiver differential inputs are connected internally to 
form differential input/output (1/0) bus ports that are designed to offer minimum loading to the bus when the 
driver is disabled or Vee = O. These ports feature wide positive and negative common-mode voltage ranges 
making the device suitable for party-line applications. 

The SN75ALS170 and the SN75ALS170A are characterized for operation from ooe to 70oe. 

logic symbolt logic diagram (positive logic) 

2 
10lR EN I> '1 

10 '1 

EN lr[ 
7 

20lR '1 I> 
6 

20 '1 

lr[ 
10 

'1 I> 30lR -~"--i EN 
9 

'1 

lr[ 
3D -rt--:1-----.:U 

EN 

19 
1A 

20 
18 

14 
2A 

15 
28 

12 
3A 

13 
38 

2 
1 OIR -=-~..--, 

10 --'-e-+--I 

20lR ...:7_ .... -, 

20 ..=6--"+--I 

30lR ...;.1.::..0 ""'"""-411---, 

3D ..=9--..+--I 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for the DW package. 

2-406 
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1--_~1.;:..9 1A 
20 

18 

1--_~1.c..4 2A 

0-..... +-'1.::.5 28 

f-_.-:1=-2 3A 

0-...... --'1:.::.3 38 



SN75ALS170,SN75ALS170A 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

SLLS055D - AUGUST 1987 - REVISED SEPTEMBER 1995 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

VCC---...... 

Input 

Driver Input: R(eq) = 12 kQ NOM 
Enable Inputs: R(eq) = 8 kg NOM 
R(eq) = equivalent resistor 

TYPICAL OF A AND B I/O PORTS 

VCC ~.-.------~ 

180kQ 
NOM 

I' Connected 
1 on A Port 

1 
1 

1 

AorB 
18kQ 
NOM 

180kQ 
NOM 
Connected 
on B Port 

3kQ 
NOM 

1.1 kQ 
NOM 

TYPICAL OF RECEIVER OUTPUT 

85g VCC 

NOM ------. 
Output 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Voltage range at any bus terminal .................................................... -7 V to 12 V 
Enable input voltage, VI .................................................................... 5.5 V 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: OW package .................. 260°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package ....•................ 300°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values, except differential I/O bus voltage, are with respect to network ground terminal. 

PACKAGE 

DW 

J 

DISSIPATION RATING TABLE 

TA:5 25°C 
POWER RATING 

1125mW 

1025mW 

DERATING FACTOR 
ABOVE T A = 25°C 

9.0mW/oC 

8.2 mW/oC 

~TEXAS 
INSTRUMENTS 
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TA = 70°C 
POWER RATING 

720mW 

656mW 
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SN75ALS170,SN75ALS170A 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

SLLS055D - AUGUST 1987 - REVISED SEPTEMBER 1995 

recommended operating conditions 
MIN TYP MAX 

Supply voltage, Vec 4.75 5 5.25 

12 
Voltage at any bus terminal (separately or common mode), VI or VIC 

-7 

High-level input voltage, VIH D, DIR 2 

low-level input voltage, Vil D, DIR 0.8 

Differential input voltage, VID (see Note 2) ±12 

Driver -60 
High-level output current, IOH 

Receiver -400 

Driver 60 
low-level output current, IOl 

Receiver 8 

Operating free-air temperature, TA 0 70 

NOTE 2: Dlfferentlal-mpuVoutput bus voltage IS measured at the nomnvertlng terminal A with respect to the inverting terminal B. 

2-408 
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UNIT 

V 

V 

V 

V 

V 

mA 

~ 

mA 

·C 



SN75ALS170, SN75ALS170A 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

SLLS055D - AUGUST 1987 - REViSED SEPTEMBER 1995 

DRIVER SECTION 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONSt MIN TYP:j: MAX UNIT 

VIK I nput clamp voltage 11=-19mA -1.5 V 

Vo Output voltage 10=0 0 6 V 

VOH High-level output voltage 
VCC = 4.75 V, VIH =2 V, 

2.7 V VIL = 0.8 V, 10H =-55mA 

VOL LOW-level output voltage 
VCC = 4.75 V, VIH =2 V, 

1.7 V 
VIL = 0.8 V, IOL=55 mA 

IVOD11 Differential output voltage 10=0 1.5 6 V 

RL= 100g, See Figure 1 1I2VOD1 
V 

IVOD21 Differential output voltage or2§ 

RL = 54 Q, See Figure 1 1.5 2.5 5 V 

VOD3 Differential output voltage Vtest=-7Vto 12V, See Figure 2 1.5 5 V 

AIVODI 
Change in magnitude of differential output 
voltagelf ±0.2 V 

3 
VOC Common-mode output voltage RL = 540 g or 100 n, See Figure 1 V 

-1 

AIVOCI 
Change in magnitude of common-mode 

±0.2 V 
output voltage If 

Output disabled, IVO=12V 1 
10 Output current mA 

See Note 3 I VO=-7V -0.8 

IIH High-level input current VI = 2.4 V 20 !lA 
IlL LOW-level input current VI = 0.4 V -400 !lA 

VO=--6V -250 

VO=O -150 
lOS Short-circuit output current mA 

VO=VCC 250 

VO=8V 250 

I Outputs enabled 69 90 
ICC Supply current No load mA 1 Outputs disabled 57 78 

t The power-off measurement in ANSI Standard EIAlTIA-422-8 applies to disabled outputs only and IS not applied to combined mputs and outputs. 
:I: All typical values are at V CC = 5 V and TA = 25'C. 
§The minimum VOD2 with a 100-0 load is either 1/2 VOD1 or 2 V, whichever is greater. 
If A I VOD I and A I VOC I are the changes in magnitude ofVOD and VOC respectively, that occur when the input is changed from a high level to a 

low level. 
NOTE 3: This applies for both power on and off; refer to EIA Standard RS-485 for exact conditions. The EIAlTIA-422-8 limit does not apply for 

a combined driver and receiver terminal. 

~TEXAS 
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SN75ALS170,SN75ALS170A 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

SLLS055D - AUGUST 1987 - REVISED SEPTEMBER 1995 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

ALS170 RL=54o, CL = 50 pF, 3 8 13 

ALS170A TA =25°C, See Figure 3 5.5 8 10.5 

lcl(OD) Differential output delay time ALS170 RL1 = RL3 = 1650, RL2 =750, 3 8 13 ns 

CL = 60 pF, TA=25°C, 
ALS170A See Figure 4 5.5 8 10.5 

RL=540, CL = 50 pF, 
1 5 ns 

tsk(p) Pulse skew+ 
See Figure 3 

RL1 = RL3 = 165 a, RL2 = 750, 
CL =60 pF, See Figure 4 

1 5 ns 

ALS170 RL = 54 0, CL = 50 pF, 10 

Skewlimit§ 
ALS170A See Figure 3 5 

tsk(lim) ns 
ALS170 RL1 = RL3 = 1650, RL2 = 750, 10 

ALS170A CL = 60 pF, See Figure 4 5 

RL = 54 0, CL = 50 pF, 
3 8 13 

See Figure 3 
tt(OD) Differential-output transition time ns 

RL1 = RL3 = 1650, RL2 = 75 a, 
3 8 13 

CL= 60 pF, See Figure 4 

t All typical values are at VCC = 5 V and TA = 25°C. 
+ Pulse skew is defined as the Ilcl(ODH)-td(ODL) I of each channel. 
§ Skew limit is the maximum difference In propagation delay times between any two channels of one device and between any two devices. This 

parameter is applicable at one VCC and operating temperature within the recommended operating conditions. 
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DATA SHEET PARAMETER 

Va 

IVODll 

IVOD21 

I VOD3 I 

Vtest 

AIVODI 

VOC 

AIVOCI 

lOS 

10 

SYMBOL EQUIVALENTS 

EIAlTIA·422·B 

Voa,Vob 

Va 

Vt (RL = 100 OJ 

II Vtl-IVtll 

I Vos I 

I Vos- Vos I 

lisa 1,IIsb I 

Ilxa 1,IIxb I 

~TEXAS 
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RS·485 

Voa, Vob 

Va 

Vt (RL = 54 0) 

Vt (Test Termination 
Measurement 2) 

Vtst 

II Vtl-I Vtll 

I Vos I 

I Vos- Vos I 

lia,lib 



SN75ALS170, SN75ALS170A 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

SLLS055D - AUGUST 1987 - REVISED SEPTEMBER 1995 

RECEIVER SECTION 

electrical characteristics over recommended ranges of common-mode Input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) . 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIT+ Positive-going input threshold voltage Vo = 2.7 V, 10 =-0.4 mA 0.3 V 

VIT- Negative-going input threshold voltage VO=0.5V, lo=8mA -0.3:1: V 

Vhys Hysteresis voltage (V IT + - VIT-) 60 mV 

VIK Enable-input clamp voltage 11=-18mA -1.5 V 

VOH High-level output voltage VID = 300 mV, 10H = -400 jlA, 2.7 V See Figure 5 

VOL Low-level output voltage 
VIO = -300 mV, 10L= 8mA, 

0.45 V See Figure 5 

Vo =2.4 V 20 
10Z High-impedance-state output current 

Vo = 0.4 V -400 
jlA 

Other input = 0, IVI= 12V 1 
II Line input current mA 

See Note 4 IVI=-7V -0.8 

IIH High-level enable-input current VIH=2.7V 20 jlA 

IlL Low-level enable-input current VIL = 0.4 V -100 jlA 

rJ I nput resistance 12 kO 

lOS Short-circuit output current VID = 300 mV, VO=b -15 -85 mA 

I Outputs enabled 69 90 
ICC Supply current No load I Outputs disabled 

mA 
57 78 

t All tYPical values are at VCC = 5 V and TA = 25°C. 
:I: The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode 

input voltage and threshold voltage levels only. 
NOTE 4: This applies for both power on and off; refer to EIA Standard RS-485 for exact conditions. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature range 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

Propagation delay time, low-to-high-Ievel ALS170 9 19 
tPLH output ALS170A VID = -1.5 V to 1.5 V, ns 

11.5 16.5 

ALS170 
CL= 15pF, TA = 25°C, 

9 19 
tpHL 

Propagation delay time, high-to-Iow-Ievel See Figure 6 ns 
output ALS170A 11.5 16.5 

Pulseskew§ 
ALS170 2 6 

tsk(p) ns 
ALS170A VIO = -1.5 V to 1.5 V, 5 

ALS170 CL= 15pF, See Figure 6 10 
tsk(lim) Skewlimitll ns 

ALS170A 5 
t All typical values are at V CC = 5 V and T A = 25°C. 
§ Pulse skew is defined as the ItPLH-tPHLI of each channel. 
11 Skew limit is the maximum difference in propagation delay times between any two channels of one device and between any two devices. This 

parameter is applicable at one V CC and operating temperature within the recommended operating conditions. 
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SN75ALS170,SN75ALS170A 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

SLLS055D -AUGUST 1987 - REVISED SEPTEMBER 1995 

Generator 
(see Note A) 500 

PARAMETER MEASUREMENT INFORMATION 

3V 

TEST CIRCUIT 

;.tOC 

..L 

Figure 1. Driver VeD and Vee 

3750 

600 

Vtest 
3750 ..L 

Figure 2. Driver VeD3 

CL=50pF 
(see Note B) 

Output 

Input r;;;--\ ~:v- 3 V :.......A" I."Y 1'C-ov 
I I 

td(ODH) -+t .1+- -+I I+- td(ODL) 

I~~=:\o-'--- ~2.5V 
Output 50% 

10% 

tt(OD)--.! 

VOLTAGE WAVEFORMS 

NOTES: A. The inpul pulse is supplied by a generator having the following characteristics:' PRR s 1 MHz. 50% duty cycle, Ir s 6 ns, If S 6 ns, 
ZO=50U 

2-412 

B. CL includes probe and jig capacitance. 

Figure 3. Driver Test Circuit and Voltage Waveforms 
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SN75ALS170, SN75ALS170A 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

SLLS055D - AUGUST 1987 - REVISED SEPTEMBER 1995 

PARAMETER MEASUREMENT INFORMATION 

Generator 
(see Note A) 

500 

RL3= 1650 

Output 

T CL=60pF 
-= (see Note B) 

ut ~.-::: 3V Slt05V 
Inp~1.5V -~ S2toOV 

I I OV 

~
--3V SltoOV, 

Input 1.5 V 1.5 V S2 to 5 V 

I OV 

td(OOH) -+j r- ~ 14--- ld(OOL) 
__ ~~~..l.. __ = 2.9 V 

Output 0 V OV 
10% 10%=_2.9V 

tt(oD)-Jol 14- tt(OO) 

VOLTAGE WAVEFORMS 

ld(OOH) -.: ~ -+I :+- ld(OOL) 

Ov I 90% 90% -OV- =2.3V 
Output 

10"A I I I 1 10%=-2.9V 

tt(O~ 14- ---.I 14- tt(OO) 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR ,,; 1 MHz, 50% duty cycle, tr ,,; 6 ns, tf S; 6 ns, 
ZO=500. 

B. CL includes probe and jig capacitance. 

Figure 4. Driver Test Circuit and Voltage Waveforms With Double-Dlfferentlal-SCSI 
Termination for the Load 

Figure 5. Receiver VOH and VOL 

-!!I TEXAS 
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SN75ALS170, SN75ALS170A 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

SLLS055P -AUGUST 1987 - REVISED SEPTEMBER 1995 

PARAMETER MEASUREMENT INFORMATION 

Generator 
(see Note A) 510 

1.5 V 

~
---3V 

Input 1.5 V 1.5 V 

I I OV 

tpLH __ J...~ ~ tpHL 

OV----' 

---rj I 

~
~---VOH 

Output .. 1.3V 1.3V 

VOL 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s; 1 MHz, 50% duty cycle, tr s; 6 ns, tf S; 6 ns, 
ZO=500. 
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B. CL includes probe and jig capacitance. 

o 

Figure 6. Receiver Test Circuit and Voltage Waveforms 

TYPICAL CHARACTERISTICS 

DRIVER 
HIGH-LEVEL OUTPUT VOLTAGE 

vs 
HIGH-LEVEL OUTPUT CURRENT 

I 
VCC=5V 
TA = 25°C 

---r---
~ ....... ....... 

" , 

-20 -40 -60 -60 -100 -120 
IOH - High-Level Output Current - rnA 

Figure 7 
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oJ 

~ 
0.5 

o 
o 
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DRIVER 
LOW-LEVEL OUTPUT VOLTAGE 

vs 
LOW-LEVEL OUTPUT CURRENT 

I 
VCC=5V 
TA = 25°C 

I 

I 
I 

II 
j -~ ~ / 

20 40 60 80 100 120 
IOL - Low-Level Output Current - rnA 

Figure 8 
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SN75ALS170, SN75ALS170A 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

SLLS055D - AUGUST 1987 - REVISED SEPTEMBER 1995 

TYPICAL CHARACTERISTICS 

....... 

DRIVER 
DIFFERENTIAL OUTPUT VOLTAGE 

vs 
OUTPUT CURRENT 

I I 
VCC=5V 
TA = 25°C 

"'- ......... 
i'-

....... 
i'. ..... 

~ 

1\ 
\ 
\ 

o 10 20 30 40 50 60 70 80 90 100 
10 - Output Current - mA 

Figure 9 

RECEIVER 
HIGH-LEVEL OUTPUT VOLTAGE 

vs 
FREE-AIR TEMPERATURE 

VCC=5V 
VID = 300 mV 
10H = - 440 IlA 

1-

> 
I 

II> 
C) 

S 
~ 
'5 
S-
O 
Gi 
~ .... 
~ .... 
I .... .p 

RECEIVER 
HIGH-LEVEL OUTPUT VOLTAGE 

vs 
HIGH-LEVEL OUTPUT CURRENT 

5~--~~--~----~----~----~ 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

-10 -20 -30 -40 
10H - High-Level Output Current - mA 

Figure 10 

RECEIVER 
LOW-LEVEL OUTPUT VOLTAGE 

vs 
LOW-LEVEL OUTPUT CURRENT 

I I V VCC =5V 

./ TA = 25°C 
- VID = -300 mV V 

/ 
./ 
V 

/ 
/' 

/ 

-50 

-40 -20 0 20 40 60 80 100 120 
o 

o 5 10 15 20 25 30 
TA - Free-Air Temperature - °C 

Figure 11 
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IOL - Low-Level Output Current - mA 

Figure 12 
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SN75ALS170, SN75ALS170A 
TRIPLE DIFFERENTIAL BUS. TRANSCEIVER 

SLLS055D -AUGUST 1987 - REVISED SEPTEMBER 1995 

TYPICAL CHARACTERISTICS 

> 
I 

i 
~ 

RECEIVER 
LOW·LEVEL OUTPUT VOLTAGE 

vs 
FREE·AIR TEMPERATURE 

0.6 r----rl-..,.Ir--~-_r_-.....---r-_r_--, 
VCC=5V . 
VIO=-:300mA 

0.5 IOL = 8 rnA 1--+--+--+--+--1 

0.41--+--+--+--1--t--+--1--I 
> 
I 

5 

4 

RECEIVER 
OUTPUT VOLTAGE 

vs 
ENABLE VOLTAGE 

VIO=0.3V J 
Load = 8 leO to GNO . 
TA=25·C 

VCC=5.25V 

~ 

i I-- VCC=4.75V 
"- VCC=5V t 

~ 
3 

~ 0.3t--t--r--+-=*=*=-t--t-""1 
li I 2 ...I 

~ 0.21---+--+--+--+--+--+--+--1 I 
...I 
I ~ 

~ 0.11---+--+--+--+--+--+---+--1 

2-416 

O~~-~-~~-~-~~-~ o 
-40 -20 0 20 40 60 80 100 120 o 0.5 

TA - Free-Air Temperature _·C 

Figure 13 
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> 
I 

CD 4 , 
~ 
'S 3 
t 
0 
I 

~ 
2 

1 

o 
o 

VIO = 0.3 V 

RECEIVER 
OUTPUT VOLTAGE 

vs 
ENABLE VOLTAGE 

.! J. 
Load = 1 leO to VCC 

VCC=5.25V 

TA=25·C 

I 
,. 

VCC = 4.75 V 

VCC=5V ..J 

0.5 1 1.5 2 2.5 
VI- Enable Voltage - V 

Figure 15 
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1/3 SN75ALS170 

See Note A 

SN75ALS170,SN75ALS170A 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

SLLS055D -AUGUST 1987 - REVISED SEPTEMBER 1995 

APPLICATION INFORMATION 

Up to 32 
Transceivers 

• • • 

1/3 SN75ALS170 

NOTE A: The line should be tenninated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short as 
possible. 

4Vto5.25V 

3300 

1500 

3300 

Figure 16. Typical Application Circuit 

Up to 16 
Transcelvera 

• • • 

Figure 17. Typical Differential SCSI Application Circuit 

~ThXAS 
INSTRUMENTS 
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SN75ALS170, SN75ALS110A 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

SLLS055D-AUGUST 19117..., REVISED SEPTEMBER 1995 

2-418 

APPLICAT10N INFORMATION 

Vee ,.--,;-;:~1 l~----'&"-r-,,3,----=2tl::1~ t:t::±~3 I ~ 1 EN." _14 OB(7) 

~ 
-4- r--- 6 .. I"- -DB(7) 

~ ~ ~EN 1zl~T 

fE:::=g1 BINIOCT ~1 ~ - 8 5 ..... :J. fd-l 10 EN .. r-r---T1 OB(6) 
12 .1 4 ... ~1 ~B(6) 

~~ ~ 11 Il 7 1:;;N 1 Zl ~ 8 

~6 M 8F1 D.:
4
1 ~ p.....L- 6 EN.: ~ !'~~~) 

b::b: ~ L"5 r--L- 1:;;N 1 Z1 rtJ 
~ SN74LS136 I ~ m ~ 2 ~t:t::±:3 

I-,;i ,--- 1 EN.: 14 OB(4) 
~~ o......1L ~I -DB(4) 

I-'" ,------ -r:; EN 1 Zl io:W 
'SN74i:SOO 5 ~N" 1 0 08(3) 

4 '.. ~ 11 -OB(3) F 100 
101 

102 
~ 

7-r:;~1ZI~ 8 

6 EN.:~ ..oci'~fJ) 
-r:;;N 1 Zl IiI 

To SCSI Bus Ii 
Controller !ii 

2 SN75ALS170 13 
1 EN." .. ~_14' 08(1) 

rttlrttt-'-1!';;;:h~--;pf~~-"':';' -08(1) 
..,..- EN 1 ZI!.JT 

5 ....... :J. io:W 10 

4 EN.: ~1 .?o':J) 
7 -r:;;N 1 ZIIiI 8 

SN75ALS170 3 

rt1:- EN. : tt::I4 !~~ 
'T"" EN 1 ZI!.J I 

5 ....... -Lio:W 10 

4 EN. :~1!~ 

I 7-r:;;N1zl~ 8 

r±t: EN. :~: 
II 1:;;;N 1 ZII:iI 

2 SN75ALS170 13 CID 

tI:t: EN. : ~~ -C/O 

5 t ~ 1 Zl ~ 10 I/O 
4-r; EN. : ::t;::T1 -I/O 

7 t ;N,1ZlrtJ 8 

"""6r EN. : ~ ~~~ 
vee"'!::;;N 1 zl~ 
~ HL- 1SEN1 

~~~~78j5EN2 1 5EN3 
EN4 

1+ ---L-~~9 BSV 
~ "~°-BSV 

1 1zl~ 
8 14 SEL 

- '. :~5-SEL 
6 1 zl~ 11 ~2RST 

'-'-'- .: ~3 -AST 

9 --2...1~ To Reset Logic { 

SN75ALS171 

Figure 18. Typical Differential SCSI Bus Interface Implementation 
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SN75ALS171, SN75ALS171A 
TRIPLE DIFFERENTIAL BUS TRANSCEIVERS 

• Three Bidirectional Transceivers 
• Driver Meets or Exceeds the Requirements 

of ANSI EIAITIA-422-B and R8-485 and ITU 
Recommendation V.11 

• Two Skew Limits Available 

• Designed to Operate Up to 20 Million Data 
Transfers per Second (FAST-20 SCSI) 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Low Pulse Skew ••• 5 ns Max 
• Designed for Multipoint Transmission on 

Long Bus Lines in Noisy Environments 

• Features Independent Driver Enables and 
Combined Receiver Enables 

• Wide Positive and Negative Input/Output 
Bus Voltages Ranges 

• Driver Output Capacity ... ±60 mA 

• Thermal Shutdown Protection 
• Driver Positive- and Negative-Current 

Limiting 

• Receiver Input Impedances ... 12 k.Q Min 

• Receiver Input Sensitivity ••. ±300 mV Max 

• Receiver Input Hysteresis ..• 60 mV Typ 

• Operates From a Single SOV Supply 
• Glitch-Free Power-Up and Power-Down 

Protection 

description 

The SN75ALS171 and the SN75ALS171A triple 
differential bus transceivers are monolithic 
integrated circuits designed for bidirectional data 

DW OR J PACKAGE 
(TOP VIEW) 

1R 18 
10E 1A 

10 3 RE 
GNO COE 
GNO Vee 

2R 28 
20E 2A 

20 38 
3R 9 3A 

30E 11 3D 

Function Tables 

EACH DRIVER 

INPUT ENABLE OUTPUTS 
D DE CDE A B 

H H H H L 
L H H L H 
X L X Z Z 
x X L Z Z 

EACH RECEIVER 

DIFFERENTIAL INPUTS ENABLE OUTPUT 
A-B RE R 

VIO <: 0.3 V L H 

-0.3 V <V/D <0.3 V L ? 
VIOs -0.3 V L L 

X H Z 
Open L H 

H - high level, L = low level, ? = indeterminate, 
X. irrelevant, Z = high impedance (off) 

communication on multipoint bus transmission lines. They are designed for balanced transmission lines, and 
each driver meets ANSI Standards EIAlTIA-422-8 and RS-485 and both the drivers and receivers meet ITU 
Recommendation V.11. The SN75ALS171A is designed for FAST-20 SCSI and can transmit or receive data 
pulses as short as 30 ns with a maximum skew of 5 ns. 

The SN75ALS171 and the SN75ALS171A operate from a single 5-V power supply. The drivers and receivers 
have individual active-high and active-low enables, respectively, which can be externally connected together 
to function as a direction control. The driver differential output and the receiver differential input pairs are 
connected internally to form differential input/output (1/0) bus ports that are designed to offer minimum loading 
to the bus when the driver is disabled or Vee is at 0 V. These ports feature wide positive and negative 
common-mode voltage ranges making the device suitable for party-line applications. . 

The SN75ALS171 and the SN75ALS171A are characterized for operation from O°C to 70°C. 

AVAILABLE OPTIONS 

SKEW LIMIT PART NUMBER 

10ns SN75ALS1710W I SN75ALS171J 

5ns SN75ALS171AOW I 

Copyright © lGG5, Texas Instruments Inccrporated 
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SN75ALS171, SN75ALS171A 
TRIPLE DIFFERENTIAL BUS TRANSCEIVERS 

SLLS056D -AUGUST 1987 - REVISED SEPTEMBER 1995 

logic symbolt logic diagram (positive logic) 

CDE 

1DE 

2DE 

3DE 

RE 

1D 

1R 

2D 

2R 

3D 

17 

2 

7 

10 

18 ,..,. 

3 

1 

8 

6 .... 

11 

G5 

5EN1 

5EN2 

5EN3 

EN4 ., 
~ 

1 
'\74 

~ 

1 
'\74 

~ 

CDE 

10E 

1D 

RE 

r 
19 

1'\7 
T r 20 

1'\7 

~ .0-[ 
14 

1R 
1A 

1B 
2DE 

2D 

2'\7 
T 15 

2'\7 

.0-[ ~ 
12 

3'\7 
T 3'\7 

.. 13 

2A 
2R 2B 

3DE 

3D 
3A 

3B 

9 
'\74 

1 .0-[ ~ 3R 
3R 9 

tThis symbol is in accordance with ANSI/IEEE Sid 91-1984 and 
lEe Publication 617-12. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

VCC --~ ... -----

R(eq) 

Input 

Driver Input: R(eq) = 12 kn NOM 
Enable Inputs: "R(eq) = 8 kn NOM 
R(eq) = equivalent resistor 

TYPICAL OF A AND B I/O PORTS 

VCC --4H~-----" 

180kn 
NOM 

I Connected 
I on A Port 

I 
I 
I 

I 
I 
I 

AorB 
18kn 
NOM 

I 180kn 
NOM 
Connected 
on B Port 

~TEXAS 
INSTRUMENTS 

3kn 
NOM 

1.1 kn 
NOM 

2-420 . POST OFACE BOX 655303 • DA~LAS. TEXAS 75265 

19 
1A} 20 1B Bus 

14 
2A} 15 2B Bus 

12 

3A} 13 3B Bus 

TYPICAL OF RECEIVER OUTPUT 

850 VCC 

~---e NOM 

Output 



SN75ALS171, SN75ALS171A 
TRIPLE DIFFERENTIAL BUS TRANSCEIVERS 

SLLS056D - AUGUST 1987 - REVISED SEPTEMBER 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Voltage range at any bus terminal .................................................... -7 V to 12 V 
Enable input voltage, VI ...................................................................... 7 V 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, Tstg ......................................... ,........ -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: DW package .................. 260°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package .......... :.......... 300°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values, except differential 1/0 bus voltage, are with respect to network ground terminal. 

PACKAGE 

OW 

J 

DISSIPATION RATING TABLE 

TA::; 25·C DERATING FACTOR 
POWER RATING ABOVE TA = 25·C 

1125mW 

1025mW 

9.0mW/·C 

8.2mW/·C 

recommended operating conditions 

Supply voltage, V CC 

Voltage at any bus terminal (separately or common mode), VI or VIC 

High-level input voltage, VIH 0, CDE, DE, and RE 

Low-level input voltage, VIL 0, CDE, DE, and RE 

Differential input voltage, VID (see Note 2) 

Driver 
High-level output current, 10H 

Receiver 

Driver 
Low-level output current, 10L 

Receiver 

Operating free-air temperature, T A 

TA = 70·C 
POWER RATING 

720mW 

656mW 

MIN 

4.75 

-7 

2 

0 

NOM MAX 

5 5.25 

12 

0.8 

±12 

-60 

-400 

60 

8 

70 

NOTE 2: Differential-Input/output bus voltage IS measured at the nomnvertlng terminal A With respect to the Inverting terminal B. 

~TEXAS 
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UNIT 

V 

V 

V 

V 

V 

mA 

I1A 

mA 

·C 
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SN75ALS171, SN75ALS171A 
TRIPLE DIFFERENTIAL BUS TRANSCEIVERS 

SLLS056D - AUGUST 1987 - REVISED SEPTEMBER 1995 

DRIVER SECTION 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONSt MIN TYP* MAX UNIT 

VIK Input clamp voltage 11--18mA -1.5 V 

Vo Output voltage 10=0 0 6 V 

VOH High-level output voltage VCC = 4.75 V, VIH =2V, 2.7 V VIL=0.8V, IOH=-55mA 

VOL Low-level output voltage VCC = 4:75 V, VIH .2V, 
1.7 V VIL=0.8V, IOL=55mA 

IVODll Differential output voltage 10=0 1.5 6 V 

RL-l00n, See Figure 1 1/2VODl 2.5 5 
I VOD2 I Differenlial output voltage or2§ V 

RL=540, See Figure 1 1.5 2.5 5 

VOD3 Differential output voltage Vtest= -7 V to 12 V, See Figure 2 1.5 5 V 

L\IVODI 
Change in ma~nitude of differential 
output voltage ±0.2 V 

3 
VOC Common-mode output voltage RL=5400r100n, See Figure 1 V 

-1 

AIVOC I 
Change in ~nitUde of common-mode 
output voltage ±0.2 V 

Output disabled, VO= 12V 1 
10 Output current mA See Note 3 VO--7V -0.8 

D and DE 20 
IIH High-level enable-input current 

CDE 
VIH = 2.7 V 

60 

Dand DE -100 !IA 
IlL Low-level enable-input current 

CDE 
VU_=0.4 V 

-900 

VO=-6V -250 

lOS 
VO-O -150 

Short-circuit output current 
VO-VCC 

mA 
250 

VO-8V 250 

ICC Supply current 
Outputs enabled 69 90 

No load mA 
Outputs disabled 57 78 

t The power-off measurement In ANSI Standard EIAlTIA-422-8 apphes to disabled outputs only and IS not apphedto combined Inputs and outputs. 
:j: All typical values are at VCC = 5 V and TA = 25°C. . 
§ The minimum VOD2 with 100-W load is either 112 VOD2 or 2 V, whichever is greater. 
If L\ I V 001 and L\ I Vac I are the changes in magnitude of VOD and VOC, respectively, that occur when the input is changed from a high level to a 

low level. 
NOTE 3: This applies for both power on and off; refer to EIA Standard RS-485 for exact conditions. The EIAlTIA-422-8 limit does not apply for 

a combined driver and receiver terminal. 

~1ExAs 
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SN75ALS171, SN75ALS171A 
TRIPLE DIFFERENTIAL BUS TRANSCEIVERS 

SLLS056D - AUGUST 1987 - REVISED SEPTEMBER 1995 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

AlS171 Rl=540, See Figure 3, 3 13 

AlS171A Cl = 50 pF 6 11 

Id(OD) Differential outpul delay lime AlS171 RU = Rl3 = 165O, VTERM= 5 V, 3 13 ns 

CL = 60 pF, See Figure 6 
AlS171A Rl2 = 75 0, 6 11 

Rl = 54 0, Cl = 50 pF, 
1 5 ns 

tsk(p) Pulse skew+ 
See Figure 3 

RU = Rl3 = 165O, RL2 = 75 0, 
Cl = 60 pF, See Figure 6 

1 5 ns 

AlS171 Rl = 54 0, Cl = 50 pF, 10 

AlS171A See Figure 3 5 
tsk(lim) Skewlimit§ ns 

AlS171 RU = Rl3 = 165O, RL2 = 75 0, 10 

AlS171A Cl = 60 pF, See Figure 6 5 

Rl = 540, CL =50 pF, 
3 8 13 

See Figure 3 

tt(OD) Differential-output transition time RL1 = Rl3 = 165O, RL2 = 75 0, ns 

Cl =60 pF, VTERM=5 V, 3 8 13 
See Figure 6 

IpZH Outpul enable time 10 high level Rl= 1100, See Figure 4 30 50 ns 

tpZl Output enable time to low level RL= 1100, See Figure 5 30 50 ns 

tPHZ Output disable time from high level Rl= 1100, See Figure 4 3 8 13 ns 

tpLZ Output disable time from low level Rl= 1100, See Figure 5 3 8 13 ns 

tpDE Differential-output enable time RU = RL3 = 1650, RL2 = 75 0, 8 30 45 ns 

tpDZ Differential-output disable time Cl = 60 pF, See Figure 7 5 10 45 ns 

t All typical values are at VCC = 5 V and TA = 25°C, 
:j: Pulse skew is defined as the lid(ODH) -id(ODl) I of each channel. 
§ Skew limit is the maximum difference in propagation delay times between any two channels of one device and between any two devices, This 

parameter is applicable at one VCC and operating temperature wilhin the recommended operating conditions, 

SYMBOL EQUIVALENTS 

DATA SHEET PARAMETER EIAITIA·422·B 

Vo 

IVOD11 

I VOD2 I 

IVOD31 

Vtest 

~IVODI 

Vac 
~IVOCI 

lOS 

10 

Voa, Vob 

Vo 

VI (RL = 1000) 

IIV tl-IV til 

IVosl 

IVos -Vosl 

Ilsal,llsb l 

Ilxal,llxb l 

~TEXAS 
INSTRUMENTS 

RS·485 

Voa, Vob 

Vo 

Vt (RL = 54 0) 

Vt (Test Termination 
Measurement 2) 

Vtst 

IIVII-IVt ll 

IVosl 

IVos -Vosl 

lia, lib 
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SN75ALS171, SN75ALS171A 
TRIPLE DIFFERENTIAL BUS TRANSCEIVERS 

SLLS056D - AUGUST 1987 - REVISED SEPTEMBER 1995 

RECEIVER SECTION 

electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIT+ Positive-going input threshold voltage Vo = 2.7 V, 10 =-0.4 rnA 0.3 V 

VIT- Negative-going input threshold voltage VO=0.5 V, 10=8mA -0.3:1: V 

Vhvs Hysteresis voltage (VIT + - VIT -) 60 mV 

VIK Enable-input clamp voltage 11=-18 mA -1.5 V 

VOH High-level output voltage VID = 300 mV, 10H =-400 1lA, 2.7 V See Figure 8 

VOL low-level output voHage 
VID = -300 mY, IOl=8mA, 0.45 V See Figure 8 

10Z High-impedance-state output current Vo = 0.4 Vt02.4 V ±20 IlA 
Other input = 0 V, IVI=12V 1 

II Line input current mA 
See Note 4 I VI =-7V -0.8 

IIH High-level enable-input current VIH=2.7V 60 IlA 
III Low-level enable-input current VIL= 0.4 V -300 IlA 
rj Input resistance 12 k.Q 

lOS Short-circuit output current VID = 300 mV, VO=O -15 -85 mA 

I Outputs enabled 69 90 
ICC Supply current No load 

I Outputs disabled 
rnA 

57 78 

t All typical values are at VCC = 5 V and TA = 25°C. 
:I: The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode 

input voltage and threshold voltage levels only. 
NOTE 4: This applies for both power on and off; refer to EIA Standard R8-485 for exact conditions. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature range 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 
AlS171 

VID =-1.5 V to 1.5 V, 
9 19 

tpLH Propagation delay time, low- to high-level output ns 
AlS171A Cl= 15 pF, 11 16 

AlS171 TA = 25°C, 9 19 
tPHl Propagation delay time, high- to low-level output 

AlS171A See Figure 9 ns 
11 16 

tsk(p) Pulse skew§ VID = -1.5 V to 1.5 V, 2 5 ns 

Skewlimitlf 
AlS171 Cl= 15pF, 10 

tsk(lim) 
AlS171 A See Figure 9 ns 

5 

tpZH Output enable time to high level Cl = 15 pF, 7 14 ns 

tpZl Output enable time to low level See Figure 10 7 14 ns 

tPHZ Output disable time from high level Cl= 15pF, 20 35 ns 

tpLZ Output disable time from low level See Figure 1 0 8 17 ns 

t All tYPical values are at VCC = 5 V and TA = 25°C. 
§ Pulse skew is defined as the ItPlH-tPHll of each channel. 
If Skew limit is the maximum difference in propagation delay times between any two channels of one device and between any two devices. This 

parameter is applicable at one V CC and operating temperature within the recommended operating conditions. 
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Generator 
(see Note A) 500 

3V 

SN75ALS171,SN75ALS171A 
TRIPLE DIFFERENTIAL BUS TRANSCEIVERS 

SLLS056D -AUGUST 1987 - REVISED SEPTEMBER 1995 

PARAMETER MEASUREMENT INFORMATION 

Figure 1. Driver Voo and Voe 

3750 

eoo 

Vtest 
3750 .1. 

Figure 2. Driver V003 

Input r;;;--\-;;v- 3V 

:........iT I." Y iL.:.. 0 V 

I I 
tcI(ODH) ~ 14- --+I ~ td(ODL) 

190%1._- - 2.5 V 

Output 50% .if ~ 50% 
10%{i illO%~-2.5V 

tt(OD) ~ 14- ~ 14- tt(OD) 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 3. Driver Test Circuit and Voltage Waveforms 

NOTES: A. The Input pulse Is supplied by a generator having the following characteristics: PRR ,,; 1 MHz, 50% duty cycle, Ir ,,; 6 ns, tf ,,; 6 ns, 
ZOa50n 

B. CL includes probe and jig capacitance. 
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OVor3V 

Generator 
(S88 Note A) 

PARAMETER MEASUREMENT INFORMATION 

Output 

RL= 1100 

input j1.5V 1.5V'---- 3V 

I I ov 
I4--M- tpZH I 0.5 V 

I I _-t.. VOH 

Y..3V i ~-+ 
----'. tPHZ ~ ~ Voff- 0 V 

Output 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 4. Driver Test Circuit and Voltage Waveforms 

5V 

RL= 1100 

Output 
OVor3V ----I 

Generator 
(see Note A) 50 0 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 5. Driver Test Circuit and Voltage Waveforms 

. NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR S 1 MHz, 50% duty cycle, tr S 6 ns, tf S 6 ns, 
ZO=50Q. 

B. CL includes probe and jig capacitance. 

:lllEXAs 
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PARAMETER MEASUREMENT INFORMATION 

Generator 
(see Note Al 

500 

5V S1 

OVO 

RL1=1650 

OV 

TEST CIRCUIT 

Output 

CL=60pF 
RL3 = 1650 T (see Note B) 

ut ~-:~-",- 3V S1 t05V 
Inp~1.5V ~ S2toOV 

ut ~-:~-",- 3 V S1 to 0 V 
Inp~1.5V ~ S2t05V 

I I OV 
td(OOH) --I ~ ~ 14--- ld(OOL) 

ov I 90% 90% .1-0v- ~2.9V 
Output I I 

10% 10% 29V I I ~- . 
tt(OO) -+I I+- ~ I+- tt(OO) 

I I ov 
td(OOH) --I ~ ~ 14--- ld(OOL) 

OV I 90% 90% .1;-v- ~2.3V 
Output I I 

10% 10% 29V I I =- . 

tt(OO) -+I I+- ~ I+- tt(OO) 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR ,;; 1 MHz, 50% duty cycle, tr';; 6ns, tf';; 6 ns, 
ZO=50n. 

B. CL includes probe and jig capacitance. 

Figure 6. Driver Test Circuit and Voltage Waveforms 
With Double-Differential-SCSI Termination for the Load 
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PARAMETER MEASUREMENT INFORMATION, 

5V 82 

OVO 

RL1 = 1650 

Generator' 
(see NO.te A) 500 

OV 

Input 1.5 V 1.5 V 82 to, 0 V ~--- 3V 81to3V 

I . I OV 83to5V 

I I 
tpZH ~ 14-1 ~ 14- tPZL 

~
1 ___ 2.3V 

Output 1 1 

OV OV --1V 

Output 

CL=60pF 
RL3 = 165 0 1:' (see Note B) 

~
---3V 81toOV 

Input 15V 15V 82t05V 
•• 83toOV 

I I OV 

tpZL ~ I+- ~ 14- tpZH 

~v OV -1V 
Output , 

-- --2.3V 

NOTES: A. The input pulse is supplied by a generator having Ihe following characteristics: PRR s 1 MHz, 50% duty cycle, tr S 6 ns, If S 6 ns, 
ZO=50n 

. 2-428 ' 

B. CL includes probe and jig capacitance. 

Figure 7. Driver Differential-Enable and Disable Times With a Double-SCSI Termination 

~;r:(>-{11. VOH 

1 +IOLi 
VOL 
..1 

Figure 8. Receiver VOH and VOL 

( 
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Generator 
(see Note A) 

1.S V 

-1.SV ---0 

Generator 
(see Note A) 

S1(.1 

SN75ALS171,SN75ALS171A 
TRIPLE DIFFERENTIAL BUS TRANSCEIVERS 

SLLS056D - AUGUST 1987 - REVISED SEPTEMBER 1995 

PARAMETER MEASUREMENT INFORMATION 

~
---3V 

Input 1.S V 1.S V 

I I OV 
1.SV 

OV 

tPLH ~ i+-*-- tpHL 

~I -I---VOH 

Output 1.3 V 1.3 V 

VOL 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 9. Receiver Test Circuit and Voltage Waveforms 

2kO 

1 N916 or Equivalent 

soo 

TEST CIRCUIT 

Input /\.-~:V 3V 

~ LOV 

S1t01.SV 
S20pen 
S3Closed 

Input ~-_-___ 31~SV 
'"--I ~ S1 to-1.SV 

I 
tPZH ~ 14-

~I VOH 

Output --- 1.SV 
----OV 

I 0 V S2 Closed 
t -+I I+- S3 Open 
PZL I 

._---.... + - - ~ 4.S V Output 

VOL 

Input ,;:::\.--- 3 V 

......fil.~Y LOV 
I 

S1 to 1.S V 
S2Closed 
S3Closed 

"P~" 
I ov 

S1 to-1.SV 
S2Closed 
S3Closed 

tPHZ~ 
~-'""'I VOH 

I 
tPLZ~ 

I 
Output 

VOL 

VOLTAGE WAVEFORMS 

Figure 10. Receiver Test Circuit and Voltage Waveforms 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR :;; 1 MHz, 50% duty cycle, tr:;; 6 ns, tf:;; 6 ns, 
ZO=50o. 

B. CL includes probe and jig capacitance. 
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> 
I 

CD 
Cl 

:Ill 
~ ... 
::I 
So 
::I 
0 

1 
...I 
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J: 
I 
J: .p 
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4.S 

4 

3.S 

3 

2.S 

2 

1.5 

O.S 

o 
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TYPICAL CHARACTERISTICS 

DRIVER 
HIGH-LEVEL OUTPUT VOLTAGE 

vs 

DRIVER 
LOW-LEVEL OUTPUT VOLTAGE 

vs 
HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT 

I S I 
VCC=SV 
TA = 2SoC 4.S 

> 

vcc=sv 
TA=2SOC 

r--. r---
~ r....... 

........ , , 
I 4 CD 
Cl 

~ 3.S 
~ 
'5 3 So 
::I 
0 2.S 

1 2 ...I 

J 

I 
I 

1/ 
~ 1.S ...I 
I 
...I 

j 

-~ ~ .p ./ 
o.S 

o 
o -20 -40 -60 -80 -100 -120 o 20 40 60 80 100 120 

10H - High-level Output Current - mA 10l - low-level Output Current - rnA 

Figure 11 

4 

> 3.S 
I 

CD 
Q 3 :Ill 
~ 
'5 2.S 
So 
" 0 2 
'iii 
:;; 
c e 1.S 
~ a 
I 
a .p 

O.S 

o 

...... 

DRIVER 
DIFFERENTIAL OUTPUT VOLTAGE 

vs 
OUTPUT CURRENT 

I .1. 
VCC=SV 
TA =2SoC 

" .......... 
~ 

" ~ ...... 
~ 

\ 
\ 
\ 

o 10 20 30 40 SO 60 70 80 90 100 
10 - Output Current - rnA 

Figure 13 
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TYPICAL CHARACTERISTICS 

5 

4.5 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

RECEIVER 
HIGH·LEVEL OUTPUT VOLTAGE 

vs 
HIGH·LEVEL OUTPUT CURRENT 

.1. 
VIO =0.3V 
TA=25·C 

r--... 
~ 

" ~ Vcc = 5.25 V 

,,~ VCC=5V 

~ ~ 
.~. 

VCC = 4.75 V r'\.~ 
~ ~ 
~ 

> 
I 

GI 

I 
~ 
'5 
.& 
5 
1 
S 
J:. r 
I 
:c .p 

5 

4.5 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 

RECEIVER 
HIGH· LEVEL OUTPUT VOLTAGE 

vs 
FREE·AIR TEMPERATURE 

VCC=5V 
VIO = 300 mV 
IOH = - 440 IlA 

1-

o 
o -10 -20 -30 -40 -50 -40 -20 0 20 40 60 60 100 120 

0.6 

IOH - Hlgh·Level Output Current - mA 

Figure 14 

RECEIVER 
LOW·LEVEL OUTPUT VOLTAGE 

vs 
LOW·LEVEL OUTPUT CURRENT 

I I V VCC=5V 

/ TA=25·C 

0.6 

> 

TA - Free-Air Temperature - ·C 

Figure 15 

RECEIVER 
LOW·LEVEL OUTPUT VOLTAGE 

vs 
FREE·AIRTEMPERATURE 

I .1. I 
VCC=5V 
VIO =-300 mA 

0.5 - VIO =-300 mV . V 
I- IOL=8mA I . 0.5 

t 
0.4 

0.3 

0.2 
/ 

0.1 

o 
o 

/ 
./ 
/. 

/ 
V 

5 10 15 20 25 30 

~ 0.4 

I 
I 

I 
-I 

0.3 

0.2 

.p 0.1 

o 
-40 -20 0 20 40 60 60 100 120 

IOL - Low-Level Output Current - mA TA - Free-Air Temperature _·C 

Figure 16 
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TYPICAL CHARACTERISTICS 

> 
I 

& 
:! 
~ 
'5 
.& 
:::I 
0 
I 

.p 

5 

4.5 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 

VIO=0.3V 

RECEIVER 
OUTPUT VOLTAGE 

vs 
ENABLE VOLTAGE 

LOad = 8 kr.l to GNO J 
TA=25°C 

VCC=5.25V 

'" r- Vee = 4.75 V \ 
L VCC=5V I-

o 0.5 1.5 2 
VI- Enable Voltage - V 

Figure 18 

2.5 

6 

5 

> 
I 

& 4 
:! 
~ 
'5 3 .& 
:::I 
0 
I 

.p 2 

o 
3 o 

~ 
VIO=0.3V 

RECEIVER 
OUTPUT VOLTAGE 

vs 
ENABLE VOLTAGE 

I .1 J. 
Load = 1 kr.l to V CC 

VCC=5.25V 

TA = 25°C 

I / VCC = 4.75 V 

VCC=5V LJ 

0.5 1 1.5 2 2.5 
VI- Enable Voltage - V 

Figure 19 

APPLICATION INFORMATION 

1/3 SN75ALS170 

See Note A 

Up to 32 
l"ninacelvera .... 

1/3SN75ALS170 

3 

NOTE A: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short as 
possible. 

Figure 20. Typical Application Circuit 

~1ExAs . 
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4Vto5.25V 

3300 

1500 

3300 
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APPLICATION INFORMATION 

Up to 16 
Transceivers 

• • • 

Figure 21. Typical Differential SCSI Application Circuit 

~ThXAS 
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4Vto5.25V 

3300 

1500 

3300 
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APPLICATION INFORMATION 

Vee ----, -a 3 2 
EN • · 13 

1 • -l-.14 

~~ 
6 

5'1:; ~N 1 Il i:tJ 0 a l 
4 EN.. • :r;.:;;11 

11 · 12 m 
7'1:; 

;N 1 s[ i:tJ a . SN7.ii:SOO · B~ ~ ~~r--L- 6· EN • 0;::] · 
I¥a~ 1:; ;N 1 zl i:tJ ~ r--L- SN75ALS170 

t:il ~ 2 13 
1 EN .. :~14 

t1 :...JL s 1:; ~N 1 Il r:::J 0 
-

"'S'N74i:SciO 
4 EN.: ~11 F IDO 1 71:; 

;N 1 zl ~a 101 ...--.--
102 6 EN.. : ~ 

1:; ~N 1 Il r:::J 
2 SN75ALS170t::t::±~ 

SN74LS04 1 EN.' .- 14 

stt:: ;N 1 .1"[ i:tJ 0 
4 EN.. • ~, · 
7"t: 

;N 1 I[ i:tJ a 
6 EN.. : ~ 

1:; ~N 1 Il ~ 
2 SN75ALS170 ~ 

dt- EN. : ..l.- 14 

5 "t:~N 1 -11iJ 0 

4 EN. :~11 

[ 7 1:; ~N 1 -1 i:tl .:8 

To SCSI Bus 
0;: EN. : 0;::] 

Controller II tt:: ~N 1 .11'[ ItJ 
2 SN75ALS170 3 

p:r;: EN.. : ~4 

II s 1:;;N 1 -1i:tl 0 
4""'1': EN. :~1 

, 7 1:; ~N 1 Illil ..Jl 

6:I EN. ;~9 

VccL:; ~N 1 -1 i:tl 
SN75ALS170 

~~~Nl 
5EN2 

1 5EN3 
EN4 

1* ..,.L · -1Jl · • -l-.20 
1 

1.11"l ~ 4 
.,.L · . ~15 · 6 

1-1 i:tl 12 

To Reset\-O!!ic { 

.....ll..- · ; ..r...- 13 
9 

1.11"[ ~ 
SN75ALS171 

Figure 22. Typical Differential SCSI Bus Interfaca Implementation 
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OB(7) 
-06(7) 

OB(6) 
-OB(6) 

06(5) 
-OB(5) 

06(4) 
-06(4) 

OB(3) 
-OB(3) 

OB(2) 
-OB(2) 

06(1) 
-06(1) 

06(0) 
-06(0) 

DB(P) 
-DB(P) 

ACK 
-ACK 

ATN 
-ATN 

MSG 
-MSG 

C/O 
-C/o 

I/O 
-I/O 

REO 
-REO 

BSY 
-BSY 

SEL 
-BEL 

RST 
-RST 



SN75172 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

• Meets or Exceeds the Requirements of 
ANSI Standards EIAlTIA·422·B and RS·485 
and ITU Recommendation V.11 

• Designed for Multipoint Transmission on 
Long Bus Lines In Noisy Environments 

• 3-State Outputs 
• Common·Mode Output Voltage Range of 

-7Vt012V 

• Active-High and Active-Low Enables 

• Thermal Shutdown Protection 

• Positive- and Negative-Current Limiting 

• Operates From Single SOV Supply 

• Logically Interchangeable With AM26LS31 

description 

The SN75172 is a monolithic quadruple 
differential. line driver with 3-state outputs. It is 
designed to meet the requirements of ANSI 
Standards EIAlTIA-422-B and RS-485 and ITU 
Recommendation V.11. The device is optimized 
for balanced multipoint bus transmission at rates 
of up to 4 megabaud. Each driver features wide 
positive and negative common-mode output 
voltage ranges, making it suitable for party-line 
applications in noisy environments. 

1A 
1Y 
1Z 
G 

2Z 

2A 
GND 

N PACKAGE 
{TOP VIEW) 

1 16 

2 15 

3 14 

4 13 

5 

Vee 
4A 
4Y 
4Z 
G 
3Z 
3Y 
3A 

DWPACKAGE 
{TOP VIEW) 

Vee 
4A 
4Y 
NC 
4Z 
G 
3Z 
NC 
3Y 

Ne - No intemal connection 

The SN75172 provides positive- and negative-current limiting and thermal shutdown for protection from line 
fault conditions on the transmission bus line. Shutdown occurs at a junction temperature of approximately 
150oe. This device offers optimum performance when used with the SN75173 or SN75175 quadruple 
differential line receivers. 

The SN75172 is characterized for operation from (Joe to 70oe. 

FUNCTION TABLE 
(each driver) 

INPUT ENABLES OUTPUTS 

A G G y Z 

H H X H L 

L H X L H 

H X L H L 

L X L L H 

X L H Z Z 

H - high level, L = low level, 
X - irrelevant, Z = high impedance (off) 

~TEXAS 
INSTRUMENTS 
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logic symbolt 

G 

G 

1A 

2A 

3A 

4A 

4 

12 "-

1 

7 

9 

15 

~1 

EN 

i 
[> 

'V 

'V 

2 

3 

6 

5 

10 

11 

14 

13 

1Y 

1Z 

2Y 

2Z 

3Y 

3Z 

4Y 

4Z 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

Terminal numbers shown are for the N package. 

logic diagram (positive logic) 

4 
G 

G 
12 

2 
1Y 

1A 3 
1Z 

6 
7 2Y 

2A 5 
2Z 

10 
9 3Y 

3A 11 
3Z 

14 
15 4Y 

4A 13 
4Z 

absolute maximum ratings over operating free-air temperature (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Voltage range at any bus terminal ...•............................................... -10 V to 15 V 
Input voltage, VI .......................................................................... 5.5 V 
Continuous total dissipation .... -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device.These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated condHions for extended periods may affect device reliability. 

NOTE 1: All voltage values are with respect to the network ground terminal. 

DISSIPATION RATING TABLE 

TA:<> 25·C DERATING FACTOR TA = 70·C 
PACKAGE 

POWER RATING ABOVE TA = 25·C POWER RATING 

DW 

N 

1125 mW 9.0 mW/·C 720 mW 

1150 mW 9.2 mW/·C 736 mW 

recommended operating conditions 

Supply voltage, VCC 

High-level input voltage, VIH 

Low-level input v()ltage, VIL 

Common-mode output voltage, VOC 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, T A 

2-436 
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MIN 

4.75 

2 

0 

NOM MAX UNIT 

5 5.25 V 

'V 

0.8 V 

-7 to 12 V 

-60 mA 

60 mA 

70 ·C 



SN75172 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLS038B - OCTOBER 1980 - REVISED MAY 1995 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Input clamp voltage II =-18rnA -1.5 V 

Vo Output voltage 10=0 0 6 V 

VOH High-level output voltage VIH =2V, VIL = 0.8 V, 10H =-33mA 3.7 V 

VOL Low-level output voltage VIH =2V, VIL = 0.8 V, 10H =33 rnA 1.1 V 

IVOD11 Differential output voltage 10~0 1.5 6 V 

RL= 1000, See Figure 1 
1/2VOD1 

V 
IVOD21 Differential output voltage or2:t: 

RL = 54 0. See Figure 1 1.5 2.5 5 V 

VOD3 Differential output voltage See Note 2 1.5 5 V 

AIVODI 
Change in magnitude of 

±0.2 V differential output voltage§ 

Common-mode output voltage\! 
+3 

VOC RL = 54 0 or 100 0, See Figure 1 V 
-1 

AIVOCI 
Change in magnitude of 

±0.2 V common-mode output vottage§ 

10 Output current with power off VCC = 0, VO=-7Vt012V ±100 JlA 

10Z 
High-impedance-state 

VO=-7Vt012V ±100 JlA output current 

IIH High-level input current VI = 2.7 V 20 JlA 
IlL Low-level input current VI = 0.5 V -360 JlA 

VO=-7V -180 

lOS Short-circuit output current VO= VCC 180 rnA 

Vo = 12 V 500 

I Outputs enabled 38 60 
ICC Supply current (all drivers) No load I Outputs disabled 

rnA 
18 40 

t All typical values are at VCC = 5 V and TA = 25°C. 
:t:The minimum VOD2 with a 100-0 load is either 1/2 VOD1 or2 V, whichever is greater. 
§ AIVODI and AIVoel are the changes in magnitude of VOD and VOC, respectively, that occur when the input is changed from a high level to a low 

level. 
\! In ANSI Standard EIAlTIA-422-B, VOC, which is the average of the two output voltages with respect to ground, is called output offset voltage, 

VOS· 
NOTE 2: See Figure 3-5 of EIA Standard RS-485. 

DATA SHEET PARAMETER 

Vo 

IVOD11 

IVOD21 

IVOD21 

AIVODI 

VOC 

AIVOCI 

lOS 

10 

SYMBOL EQUIVALENTS 

EIAITIA-422-B 

Voa Vob 

Vo 

Vt (RL = 100 O) 

IIVtI- IVtl1 

IVosl 

IVos-Vosl 

IIsal,llsbl 

IIxal,llxbl 

~TEXAS 
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RS-485 

Voa Vob 

Vo 

Vt(RL=540} 

Vt (Test Termination) 
Measurement 2} 

IIVtI - IVtlI 

IVosl 

IVos - Vosl 

lia,lib 
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switching characteristics, VCC = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

IcI(OD) Differential-output delay time 46 66 ns 

ttlOD) Differential-output transition time 
RL=64O, See Figure 2 

80 120 ns 

tpZH Output enable time to high level RL= 1100, See Figure 3 80 120 ns 

tpZL Output enable time to low level RL= 110O, See Figure 4 46 80 ns 

tpHZ Output disable time from high level RL=1100, See Figure 3 78 115 ns 

tPLZ Output disable time from low level RL= 1100, See Figure 4 18 30 ns 

PARAMETER MEASUREMENT INFORMATION 

VOC 

Figure 1. Differential and Common-Mode Output Voltages 

Input -C\-~5~- 3 V 
J!"~Y ~ 

Generator 
(see Note A) 

CL =50 pF 0 
(see Note 8) utput 

I I OV 

td(Oo) 4 ~ 1cI(00) 
I ,-- =2.SV 

Output 50% I I SO% 
I I 

I I 10% I I = 2.S V 

tt(Oo) ~ ~ tt(Oo) 3VorO 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 2. Differential-Output Test Circuit and Voltage Waveforms 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: tr S 5 ns, tf S 5 ns, PRR S 1 MHz, duty cycle = 50%, 
Zo = 500. 

2"'-438 

B. CL includes probe and stray capacitance. 
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Generator 
(see Note A) 

Generator 
(see Note A) 

-=- 3V 
(see Note C) 

SN75172 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLS038B - OCTOBER 1980 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

S1 
'O~~~ Output 

RL=110Q 

CL=SOpF T 
(see Note B) -=-

Input ~~;v--- 3V 

J1"~' ~ov 
~tpZH I o.sv 

~I -i-VOH 

Output : i 1-1-
2.3 V 1 J..- Voff =OV 

tPHZ f'" ~ 

TEST CIRCUIT VOLTAGE WAVEFORMS 

-=- 3V 
(see Note C) 

Figure 3. Test Circuit and Voltage Waveforms 

SV 

S1 
'O~~.- Output 

CL =SO pF T (see Note B) 

Inputf.sV ~.~v--- 3V 

~' . OV 

tPZL 1"11 ~ k tpLZ 

~. I SV 

Output 2.3 V 1 _£~s V 

TEST CIRCUIT 

-f- VOL 

VOLTAGE WAVEFORMS 

Figure 4. Test Circuit and Voltage Waveforms 
NOTES. A. The input pulse is supplied by II generator having the following characteristics: PRR ,:; 1 MHz, duty cycle = 50%, tr ,:; 5 ns, tf':; 5 ns, 

ZO=50Q. 
B. CL includes probe and stray capacitance. 
C. To test the active-low enable G, ground G and apply an inverted waveform to G. 
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SLLS038B - OCTOBER 1980 - REVISED MAY 1995 
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TYPICAL CHARACTERISTICS 

HIGH·LEVEL OUTPUT VOLTAGE 
vs 
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OUTPUT CURRENT 
vs 

OUTPUT VOLTAGE 

I I 
r- Output Dissabled 

TA = 25°C 
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10 - Output Current - rnA 

Figure 7 
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Vo - Output Voltage - V 

Figure 8 
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TYPICAL CHARACTERISTICS 

NolLoad l 

SUPPLY CURRENT 
vs 

SUPPLY VOLTAGE 

I 

I- Outputs Enabled 
I- TA = 25°e 

~ 
Inputs ~ 
Open ~ 
I~ 

A ~ Inputs 
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Figure 9 
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o 2 3 4 5 6 
Vee - Supply Voltage - V 

Figure 10 

APPLICATION INFORMATION 

RT RT 

} 

7 8 

1/4SN75173 Up to 32 
R8-485 Unit Load 

1/4 SN75175 

••• 
1/4 SN75172 1/4 SN75173 1/4 SN75173 1/4 SN75174 

NOTE A: The line length should be terminated at both ends in its characteristic impedance (RT = Zo). Stub lengths off the main line should 
be kept as short as possible. 

Figure 11 
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• Meets or Exceeds ANSI Standards 
EIAITIA-422-B and RS-485 and ITU 
Recommendation V.11 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Designed for 2o-MBaud Operation In Both 
Serial and Parallel Applications 

• Designed for Multipoint Transmission on 
Long Bus Lines In Noisy Environments 

• Low Supply Current Requirements 
55mAMax 

• Wide Positive and Negative Input/Output 
Bus Voltages Ranges 

• Driver Output Capacity ..• ±60 mA 

• Thermal Shutdown ProteCtion 
• Driver Positive and Negative Current 

Limiting 

• Logically Interchangeable With SN75172 

description 

The SN65ALS172A and SN75ALS172A are 
comprised of four line drivers with 3~state differential 
outputs. They are designed to meet the requirements 
of ANSI Standards EIAlTIA-422-8 and RS-485 and 
ITU Recommendation V.11. These devices are 
optimized for balanced multipoint bus transmission at 
rates of up to 20 Mbaud. Each driver features wide 
positive and negative common-mode output voltage 
ranges making them suitable for party-line 
applications in noisy environments. 

The SN65ALS172A and SN75ALS172A provide 
positive- and negative-current limiting and thermal 
shutdown for protection from line fault conditions on 
the transmission bus line. Shutdown occurs at a 
junction temperature of approximately 150°C. 

The SN65ALS172A is characterized for operation 
from -40°C to 85°C and the SN75ALS172A is 
characterized for operation from O°C to 70°C. 

SN65ALS172A,SN75ALS172A 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SLLS121 C -AUGUST 1990 - REVISED MAY 1995 

SN75ALS172A ••• N PACKAGE 
(TOP VIEW) 

1A Vcc 
1Y 4A 

4Y 
4Z 

2Z IT 
2Y 3Z 
2A 3Y 

GND 3A 

OW PACKAGE 
(TOP VIEW) 

Vcc 
1Y 4A 
NC 4Y 

NC 
4Z 

2Z G 
NC 3Z 
2Y NC 

NC-No internal connection 

FUNCTION TABLE 
(each driver) 

INPUT ENABLES OUTPUTS 
A G G y Z 
H H X H L 
L H X L H 
H X L H L 
L X L L H 
X L H Z Z 

H = high level, L = low level, X = irrelevant, 
Z - high Impedance (off) 

~1ExAs 
INSTRUMENTS 

Copyright © 1995, Texas Instruments Incorporated 
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logic symbolt logic diagram (positive logic) 

G 

G 

1A 

2A 

3A 

4A 

1Y 

1Z 

2Y 

2Z 

3Y 

3Z 

4Y 

4Z 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
. lEe Publication 617-12. 
Terminal numbers shown are for the N package. 

schematics of Inputs and outputs 

G 

G 

1A 

2A 

3A 

4A 

EQUIVALENT OF EACH INPUT 

VCC---'''-

TYPICAL OF ALL OUTPUTS 

Vee 
35kONOM 

Input 
Output 

~1ExAs ' 
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SN65ALS172A,SN75ALS172A 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SLLS121C-AUGUST 1990- REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ...................................... ., ..................... 7 V 
Input voltage, VI ............................................................................ 7 V 
Output voltage range, Va ........................................................... -9 V to 14 V 
Continuous total dissipation ........................................... See Dissipation Rating Table 
Operating free-air temperature range, T A: SN65ALS 172A ............................. -40°C to 85°C 

SN75ALS172A ............................... O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ....... . . . . . . . . . . . . . . . . . . . . . . .. 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other cond~ions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated cond~ions for extended periods may affect device reliability. 

NOTE 1: All voltage values are with respect to network ground terminal. 

PACKAGE 

DW 

N 

TAS25°C 
POWER RATING 

1125mW 

1150mW 

recommended operating conditions 

Supply voltage, V CC 

High-level input voltage, VIH 

Low-level input voltage, V I L 

Common-mode output voltage, VOC 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, TA 

DISSIPATION RATING TABLE 

DERATING 
FACTOR 

9mW/oC 

9.2mW/oC 

I 
I 

TA = 70°C 
POWER RATING 

720mW 

735mW 

SN55ALS172A 

SN75ALS172A 

~TEXAS 
INSTRUMENTS 
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TA = 85°C 
POWER RATING 

MIN 

4.75 

2 

-40 

0 

585mW 

598mW 

NOM 

5 

MAX 

5.25 

0.8 

+12 
-7 

-50 

50 

85 

70 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

°c 
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SN65ALS172A,SN75ALS172A 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SLLS121C -AUGUST 1990- REVISED MAY 1995 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Input clamp voltage 11=-18mA -1.5 V 

Vo Output voltage 10=0 0 6 V 

IVOD11" Differential output voltage 10=0 1.5 6 V 

VCC = 5 V, 1/2VODl 

IVOD21 Differential output voltage RL = 100n See Figure 1 or 2+ V 

RL=54n 1.5 2.5 5 

IVOD31 Differential output voltage See Note 2 1.5 5 V 

111VODI 
Change in magnitude of 

±0.2 V 
differential output voltage§ 

VOC Common-mode output voltage If RL = 54 n or 100 n, See Figure 1 
+3 

V 
-1 

111VOCI 
Change in magnitude of 

±0.2 V 
common-mode output voltage§ 

10 Output current with power off VCC = 0, VO= -7Vto12V ±100 !lA 
10Z High-impedance-state output current VO= -7Vt012V ±100 !lA 
IIH High-level input current VI =2.7V 20 !lA 
IlL Low-level input current VI = 0.4 V -100 !lA 
lOS Short-cirouit output current VO= -7Vto12V ±250 rnA 

Outputs enabled 36 55 
ICC Supply current (all drivers) No load I Outputs disabled 

rnA 
15 30 

t All typical values are at VCC = 5 V and TA = 25°C. 
+ The minimum VOD2 with a 100-n load is either 1/2 VODl or 2 V, whichever is greater. 
§ 111 V 001 and 111 V oe I are the changes in magnitude of VOD and VOC, respectively, that occur when the input is changed from a high level to a 

low level. 
If In ANSI Standard EIAfTIA-422-8, Voe, which is the average of the two output vottages with respect to ground, is called output offset voltage, 

VOS· 
NOTE 2: See EIA Standard RS-485, Figure 3-5, Test Termination Measurement 2. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF 

PARAMETER TEST CONDITIONS 

td(OD) Differential-output delay time RL=54n, See Figure 2 

tpZH Output enable time to high level RL = 110n, See Figure 3 

tpZL Output enable time to low level RL = 110 n, See Figure 4 

tpHZ Output disable time from high level RL= 110n, See Figure 3 

tpLZ Output disable time from low level RL= 1100, See Figure 4 

t All tYPical values are at VCC = 5 V and TA = 25°C. 

2-446 
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MIN TYPt MAX UNIT 

9 15 22 ns 

30 45 70 ns 

25 40 65 ns 

10 20 35 ns 

10 30 45 ns 



Generator 
(see Note A) 

SN65ALS172A,SN75ALS172A 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SLLS121 C - AUGUST 1990 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

VOC 

1-
Figure 1. Differential and Common-Mode Output Voltages 

son 
3V~.....r-

TEST CIRCUIT 

RL=S40 

T CL=SOpF 
_ (see Note B) 

Y 
3V 

Input 
0 

Z Output Z 

OutputY 

1.S V 1.S V 

I I 
~ r-td(ODH) ~ i4--td(ODL) 

~ ~ 
VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz. Zo = 50 O. duty cycle = 50%. 
tf!> 5 ns. tr!> 5 ns. 

B. CL includes probe and stray capacitance. 

Figure 2. Differential Output Test Circuit and Voltage Waveforms 
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PARAMETER MEASUREMENT INFORMATION 

,.------., 
I I 

I 

Output 

Input Ll.SV \l.;-V-- 3V 

:.....II 1 ov 
OVor3V ---...... 

Generator 
(see Note A) 

I 
I CL=SOpF T L ______ .J (see Note 8) -..j 14- tpZH : O.S V 

I ,.----+1""\ -+- VOH 

RL= 1100 

3V 
(see Note C) 

Output ~.3V 1 }-.-
--..I. 1 I'VOff~O 

tPHZ-+i 14-

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 3. Test Circuit and Voltage Waveforms, tpZH and tpHZ 

SV 

Sl Output 
Inpu:..j'l.S V 

I 
,.------., \.l.SV --- 3V 

I OV I I 
OVor3V ~---t 

~----~ I I 
Generator so 0 I CL = so pF T tPZL~ ~tpLZ 

I 
(see Note A) L ______ .J (see Note 8) 11. 2.3 V !./'7" S V 

3V 7 

(see Note C) 

TEST CIRCUIT 

Output \ r-J-'-----..I ,- VOL 

O.SV 

VOLTAGE WAVEFORMS 

Figure 4. Test Circuit and Voltage Waveforms, tpZL and tpLZ 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, Zo = 50 Q, duty cycle = 50%, 
tf s 5 ns, tr S 5 ns. 
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B. CL includes probe and stray capacitance. 
C. To test the active-low enable G, ground G and apply an inverted input waveform to G. 
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SN55LBC172 
QUADRUPLE LOW·POWER DIFFERENTIAL LINE DRIVER 

• Meets Standard EIA·485 
• Designed for High-Speed Multipoint 

Transmission on Long Bus Lines in Noisy 
Environments 

• Supports Data Rates.up to and Exceeding 
Ten Million Transfers Per Second 

• Common-Mode Output Voltage Range of 
-7Vt012V 

• Positive- and Negative-Current Limiting 
• Low Power Consumption ... 1.5 rnA Max 

(Output Disabled) 

description 

The SN55LBC172 is a monolithic quadruple 
differential line driver with 3-state outputs. This 
device is designed to meet the requirements ofthe 
Electronics Industry Association (EIA) standard 
RS-485. The SN55LBC172 is optimized for 
balanced multipoint bus transmission at data rates 
up to and exceeding 10 million bits per second. 
The driver features wide positive and negative 
common-mode output voltage ranges, current 
limiting, and thermal-shutdown circuitry, making it 
suitable for party-line applications in noisy 
environments. The device is designed using the 
LinBiCMOSTM process, facilitating ultralow power 
consumption and inherent robustness. 

The SN55LBC172 provides positive- and nega­
tive-current limiting and thermal shutdown for 
protection from line fault conditions on the 
transmission bus line. This device offers optimum 
performance when used with the SN55LBC173M 
quadruple line receiver. The SN55LBC172 is 
available in the 16-pin CDIP package (J), the 
16-pin CPAK package (W), or the 20-pin LCCC 
package (FK). 

The SN55LBC172 is characterized for operation 
over a military temperature range of -55°C to 
125°C. 

LinBiCMOS is a trademark of Texas Instruments Incorporated. 

PRODUCllON DATA InfomlaHon 18 cu"..", as 0' publication _ 
Products confonn to speclftcadons per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
tasting 01 all parame_ ~TEXAS 

INSTRUMENTS 

3Z 
G 

NC 

2Z 
2Y 

SGLS084 - 1995 

J OR W PACKAGE 
(TOP VIEW) 

lY 
lZ 
G 

2Z 
2Y 
2A 

Vcc 
4A 
4Y 
4Z 
G 

GND 3A 

FKPACKAGE 
(TOP VIEW) 

0 
0 

>- « ~~ ~ z 
3 2 1 20 19 

4 18 

5 17 

6 16 

7 15 

8 14 
9 10 11 12 13 

« Cl 0 ~ >-
N Z Z C? 

<!l 

4Y 
4Z 
NC 

G 
3Z 

NC - No internal connection 

INPUT 

A 

H 
L 
H 
L 
X 

FUNCTION TABLE 
(each driver) 

ENABLES OUTPUTS 

G G y Z 

H X H L 
H X L H 
X L H L 
X L L H 
L H Z Z 

H = high level, L = low level, 
X = irrelevant, Z = high impedance (off) 

Copyright © 1995, Texas Instruments Incorporated 
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SN55LBC172 
QUADRUPLE LOW·POWER DIFFERENTIAL LINE DRIVER 

SGLS084 - MARCH 1995 

logicsymbolt logic diagram (positive logic) 

G 4 

G 

1A 

2A 

3A 

4A 

EN 

1Y 
1Z 
2Y 
2Z 
3Y 
3Z 
4Y 
4Z 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-1~. 

Pin numbers shown are for the J or W package. 

schematic diagrams of inputs and outputs 

ALL INPUTS 

--4I---~t-___ ----..... - -- Vee 

50~ 

2000 
Input - ..... ~/II'v---4 .... - ...... ----e 

~TEXA6 
INSTRUMENTS 

G 
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12 

1A 
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2A 

3A 
9 

15 
4A --

YORZOUTPUT 

Vee 

Driver 
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SN55LBC172 
QUADRUPLE LOW·POWER DIFFERENTIAL LINE DRIVER 

SGLS084 - MARCH 1995 

absolute maximum ratings over operating free-air temperature (unless otherwise noted)t 

Supply voltage range, Vee (see Note 1) ..................... ; ........................ -0.3 V to 7 V 
Output voltage range, Vo .......................................................... -10 V to 15 V 
Input voltage range, VI .............................................................. -0.3 V to 7 V 
Continuous power dissipation " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. internally limited:!: 
Operating free-air temperature range, TA .......................................... -55°C to 125°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ...................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

=!: The maximum operating junction temperature is internally limited. Use the dissipation rating table to operate below this temperature. 
NOTE 1: All voltage values are with respect to GND. 

DISSIPATION RATING TABLE 

PACKAGE TAS25°C DERATING FACTOR TA = 125°C 
POWER RATING ABOVE TA = 25°C POWER RATING 

FK 1375mW 11.0 mW/oC 275mW 

J 1375mW 11.0mW/oC 275mW 

W 1000mW 8.0mW/·C 200mW 

recommended operating conditions 

MIN NOM MAX 

Supply voltage, VCC 4.75 5 5.25 

High-level input voltage, VIH 2 

Low-level input voltage, VIL 0.8 

Output voltage at any bus terminal (separately or common mode), Vo 
12 

Vorl 
-7 

High-level output current, IOH Vorl -60 

Low-level output current, IOL Vorl 60 

UNIT 

V 

V 

V 

V 

mA 

mA 

Continuous total power dissipation See Dissipation Rating Table 

Operating free-air temperature, T A 

~TEXAS 
INSTRUMENTS 
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SN55LBC172 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE DRIVER 

SGLS084 - MARCH 1995 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK I nput clamp voltage 11=-18mA -1.5 V 

RL=540, See Figure 1 1.1 1.8 5 
IVODI Differential output voltage+ V 

RL=600, See Figure 2 1.1 1.7 5 

alVODI Change in magnitude of differential output voltage§ ±0.2 V 

VOC Common-mode output voltage RL = 54 0, See Figure 1 3 
V 

-1 

AIVOCI Change in magnitude of common-mode output voltage§ ±O.2 V 

10 Output current with power off VCC=O, VO=-7Vt012V ±100 IlA 
10Z High-impedance-state output current VO=-7Vt012V ±100 IlA 
IIH High-level input current VI =2.4 V -100 IlA 
IlL Low-level input current VI = 0.4 V -100 IlA 
lOS Short-circuit output current VO=-7Vto 12V ±250 mA 

I Outputs enabled 7 
ICC Supply current (all drivers) No load I Outputs disabled 

mA 
1.5 

t All typical values are at VCC = 5 V and TA = 25°C. 
+ The minimum VOD specification does notfully comply with EIA-485 at operating temperatures below O°C. The lower output signal should be used 

to determine the maximum signal transmission distance. 
§ alVODI and AIVOCI are the changes in magnHude of VOD and VOC, respectively, that occur when the input is changed from a high level to a low 

level. 

switching characteristics, Vee = 5 V 
PARAMETER 

Id(OD) Differential output delay time 

tt(OD) Differential output transition time 

tpZH Output enable time to high level 

tpZL Output enable time to low level 

tpHZ Output disable time from high level 

tPLZ Output disable time from low level 

TEST CONDITIONS 

RL=540, See Figure 3 

RL=540, See Figure 3 

RL= 1100, See Figure 4 

RL = 1100, See Figure 5 

", 

RL = 110 (l, See Figure 4 

RL= 1100, See Figure 5 

~TEXAS 
INSTRUMENTS 

TA 

25°C 

-55°C to 125°C 

25°C 

-55°C to 125°C 

25°C 

-55°C to 125°C 

25°C 

-55°C to 125°C 

25°C 

-55°C to 125°C 

25°C 

-55°C to 125°C 
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MIN TYP MAX UNIT 

2 11 20 
ns 

2 40 

10 15 25 
ns 

4 40 

30 
ns 

40 

30 
ns 

40 

50 
ns 

90 

30 
ns 

45 



Generator 
(see Note A) 

3V 

SN55LBC172 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE DRIVER 

SGLS084 - MARCH 1995 

PARAMETER MEASUREMENT INFORMATION 

Figure 1. Differential and Common-Mode Output Voltages 

GatSV 
or 

GatOV 

Vtest 

R1 = 37S 0 

i 
y 

voo 

z 

R2=37S0 

-7V<Vtest< 12V 
Vtest 

Figure 2. Driver VOD Test Circuit 

TEST CIRCUIT 

RL =S40 
CL=sOpF 

(see Note B) 

Input i 1•SV \~~-3V 
I I a 

Output I I 
td(OOI~ ~ ld(oo) 

I I • 

/; ~
--=2.SV 

90% . 
Output SO% SO% 

__ ...;I I 10% I =-2.SV 

tt(OO) -' 14- -+I I+- tt(OO) 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulses are supplied by a generator having the following characteristics: PRR:;; 1 MHz. duty cycle:;; 50%. tr :;; 5 ns, tf :;; 5 
ns. Zo = 50 !l. 

B. CL includes probe and stray capacitance. 

Figure 3. Driver Differential-Output Test Circuit and Delay and Transition-Time Waveforms 

~TEXAS 
INSTRUMENTS 
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SN55LBC172 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE DRIVER 

SGLS084-MARCH 1995 

PARAMETER MEASUREMENT INFORMATION 

Input.l. \ --.!i 1.5V 1'1.5 V 

1 1 0.5 V 

3V 

OVor3V-----I 

Input 

Sl 
Output o 

Generator 
CL=50 PFI 

(see Note B) 

RL = 1100 tpZH ""'I~ --tl~ 1 1. 
I 1- - VOH (S88 Note A) 500 f..3. V I ~-f Output 

___ ..J. I i '-- Voff~ 0 

tpHZ~ TEST CIRCUIT 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR S 1 MHz, duty cycle SSO%, tr S 5 ns, tf S 5 ns, 
ZO=50o. 

B. CL Includes probe and stray capacitance. 

Figure 4. tpZH and tpHZ Test Circuit and Voltage Waveforms 

5V 

Sl 
RL = 1100 

Output 

Input J1.5V \1~;-- :V 

tpZL -}--.Ir : 
Generator 

(see Note A) 
CL=50pF I 

(see Note B) 

1 ~tpLZ 
--""'\1 !/5V 

Output \ 2.3 V II-0.5 V 

3V 
(see Note C) 

TEST CIRCUIT 

l-VOL 

VOLTAGE WAVEFORMS 

NOTES: A. The Input pulse Is supplied by a generator having the following characteristics: PRR S 1 MHz, duty cycle S 50%, tr S 5 ns, tf S 5 ns, 
ZO=50o. 

2-454 

B. CL includes probe and stray capacitance. 
C. To test the active-low enable G, ground G and apply an inverted waveform to G. 

Figure 5. tPZL and tpLZ Test Circuit and Waveforms 

~TEXAS . 
INSTRUMENTS 
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SN55LBC172 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE DRIVER 

SGLS084 - MARCH 1995 

TYPICAL CHARACTERISTICS 

OUTPUT CURRENT 
vs 

OUTPUT VOLTAGE 

I II 
f- Output Disabled 

TA = 25"C 

,. 
I- vcc=ov 

1 I 
'''I-- Vcc = 5 V 

> 
I 

GI 

I 
~ 

-= g. 
:::I 
0 
G) 
> 
GI ... 
~ ... 
I 

... 
0 
> 

5 

4.5 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 

I 
VCC=5V 
TA = 25"C 

/ ...... 

~ 
~ 

I,.......... 

-25 -20 -15 -10 -5 0 5 10 15 20 25 
o 
-200 20 40 60 80 100 120 

3 

> 
I 2.5 

t 
~ 2 

I 
I 
Q 

I 
Q 

1.5 

~ 0.5 

o 

Vo - Output Voltage - V 

Figure 6 

DRIVER 
DIFFERENTIAL OUTPUT VOLTAGE 

vs 
FREE-AIR TEMPERATURE 

1-
RL=540 
VCC=5V 

V 

5 

> 4.5 
I 

GI 
CI 

~ 4 

~ 

-= 3.5 g. 
:::I 
0 

~ 3 
... 
1:. 
CI 2.5 :E 
I 
J: 

~ 2 

~ ~ ~ 0 ~ ~ 60 60 100 

1.5 
20 

TA - Free-Air Temperature -"C 

Figure 8 

~TEXAS 
INSTRUMENTS 

IOL - Low-Level Output Current - mA 

Figure 7 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

I 
VCC=5V 
TA = 25"C 

............ 
i'... 

............ 
............ 

o -20 -40 -60 -60 -100 -120 

IOH - Hlgh·Level Output Current - mA 

Figure 9 
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SN55LBC172 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE DRIVER 

SGLS084-MARCH 1995 

TYPICAL CHARACTERISTICS 

3 

> 2.S I 
CD 
CI 

~ 
~ 2 
:; 
.& 
::I 
0 1.S 

~ 
I!! 
:l1 
c 
I 
C O.S 0 
> 

o 

·2-456 

"-

DIFFERENTIAL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

VCC=SV 
TA =2S·C 

........ 

~ i'.. 

" "-" \ 
1\ . \ 

III 
C 

14 

I 13 

i 12 
o 

11 

10 

9 

8 

7 

6 

S 

4 

PROPAGATION DELAY TIME, 
DIFFERENTIAL OUTPUT 

vs 
FREE-AIR TEMPERATURE 

RL=S40 
CL=SOpF --VCC=SV i.----/ 

J 
V 

o 10 20 30 40 SO 60 70 80 90 100 ~~~ 0 ~ ~ 60 60 100 

10 - Output Current - rnA 

Figure 10 

~TEXAS 
INSTRUMENTS 
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TA - Free-Air Temperature - ·C 

Figure 11 



SN65LBC172, SN75LBC172 
QUADRUPLE LOW·POWER DIFFERENTIAL LINE DRIVER 

• Meet or Exceed EIA Standard RS·485 

• Designed for High-Speed Multipoint 
Transmission on Long Bus Lines in Noisy 
Environments 

• Support Data Rates up to and Exceeding 
Ten Million Transfers Per Second 

• Common-Mode Output Voltage Range of 
-7 Vto 12 V 

• Positive- and Negative-Current Limiting 

• Low Power Consumption ... 1.5 mA Max 
(Output Disabled) 

• Functionally Interchangeable With SN75172 

description 

The SN65LBC172 and SN75LBC172 are 
monolithic quadruple differential line drivers with 
3-state outputs. Both devices are designed to 
meet the requirements of EIA Standard RS-485. 
These devices are optimized for balanced 
multipoint bus transmission at data rates up to and 
exceeding 10 million bits per second. Each driver 
features wide positive and negative common­
mode output voltage ranges, current limiting, and 
thermal-shutdown circuitry making it suitable for 
party-line applications in noisy environments. 
Both devices are designed using LinBiCMOSTM, 
facilitating ultra-low power consumption and 
inherent robustness. 

Both the SN65LBC172 and SN75LBC172 provide 
positive- and negative-current limiting and thermal 
shutdown for protection from line fault conditions 
on the transmission bus line. These devices offer 
optimum performance when used with the 
SN75LBC173 or SN75LBC175 quadruple line 
receivers. The SN65LBC172 and SN75LBC172 
are available in the 16-pin DIP package (N) and 
the 20-pin wide-body small-outline inline-circuit 
(SOIC) package (OW). 

The SN75LBC172 is characterized for operation 
over the commercial temperature range of O°C to 
70°C. The SN65LBC172 is characterized over the 
industrial temperature range of -40°C to 85°C. 

LinBiCMOS is a trademark of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 

1A 
1Y 
1Z 
G 

2Z 
2Y 
2A 

GND 

NPACKAGE 
(TOP VIEW) 

1 

2 

3 

4 
5 
6 

7 
8 

VCC 
4A 
4Y 
4Z 
IT 
3Z 
3Y 
3A 

ow PACKAGE 

1Y 
NC 
1Z 
G 

(TOP VIEW) 

2A 9 
GND 

VCC 
4A 
4Y 
NC 
4Z 
IT 
3Z 
NC 
3Y 

NC - No internal connection 

FUNCTION TABLE 
(each driver) 

SLLS163-JULY 1993 

INPUT ENABLES OUTPUTS 

A G G V Z 

H H X H L 
L H X L H 
H X L H L 
L X L L H 
X L H Z Z 

H = high level, L = low level, 
X = irrelevant, Z = high impedance (off) 

Copyright © 1993, Texas Instruments Incorporated 
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SN65LBC172, SN75LBC172 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE DRIVER 

SLLS163-JULY 1993 

logic symbolt 

4 
G 

G 

1A 

2A 

3A 

4A 

EN 

1Y 
1Z 
2Y 
2Z 
3Y 
3Z 
4Y 
4Z 

t This symbol is in accordance with ANSI!I EEE SId 91-1984 
and IEC Publication 617-12. 
Pin numbers shown are for the N package. 

schematic diagrams of inputs and outputs 

ALL INPUTS 

logic diagram (positive logic) 

4 
G 

G 
12 

2 
1A 3 

6 
7 

2A 5 

10 
3A 

9 
11 

~ 
14 

4A 13 

YORZOUTPUT 

1Y 
1Z 

2Y 
2Z 

3Y 
3Z 

4Y 
4Z 

-+-------<.--.--------.-- -- Vee 
Vee -- -----.--

2-458 

.50 J1A 

200Q 
Input ---< .... ~Nv~ .... -+--__. 

~TEXAS 
INSTRUMENTS 
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SN65LBC172, SN75LBC172 
QUADRUPLE LOW·POWER DIFFERENTIAL LINE DRIVER 

SLLS163-JULY 1993 

absolute maximum ratings over operating free-air temperature (unless otherwise noted)t 

Supply voltage range, Vee (see Note 1) .............................................. -0.3 V to 7 V 
Output voltage range, Vo .......................................................... -10 V to 15 V 

• Input voltage range, VI .............................................................. -0.3 V to 7 V 
Continuous power dissipation .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. internally limited:\: 
Operating free-air temperature range, T A: SN65LBC172 ............................... -40°C to 85°C 

SN75LBC172 ................................. O°C to 70°C 
Storage temperature range, TSl9 .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ..... . . . . . . . . . . . . . . . .. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect de,vice reliability. 

:j: The maximum operating junction temperature is internally limited. Use the dissipation rating table to operate below this temperature. 
NOTE 1: All voltage values are with respect to GND. 

recommended operating conditions 

Supply voltage, VCC 

High-level input voltage, VIH 

Low-level input voltage, VIL 

Voltage at any bus terminal (separately or common mode), Vo Y orl 

High-level output current, IOH 

Low-level output current, IOL 

Continuous total power dissipation 

Operating free-air temperature, T A 

PACKAGE 

DW 

N 

TA ~ 25DC 
POWER RATING 

1125 mW 

1150 mW 

Vorl 

Vorl 

SN65LBC172 

SN75LBC172 

DISSIPATION RATING TABLE 

DERATING FACTOR TA = 70DC 
ABOVE TA = 25DC POWER RATING 

9.0mW/DC 

9.2 mWI"C 

~TEXAS 
INSTRUMENTS 

720mW 

736mW 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

MIN NOM MAX UNIT 

4.75 5 5.25 V 

2 V 

0.8 V 

12 
V 

-7 

-60 mA 

60 mA 

See Dissipation Rating Table 

-40 85 
DC 

0 70 

TA =85DC 
POWER RATING 

585mW 

598mW 

2-459 



SN65LBC172, SN75LBC172 
QUADRUPLE LOW·POWER DIFFERENTIAL LINE DRIVER 

SLLS163-JULY 1993 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK I nput clamp voltage 11=-18mA -1.5 V 

RL = 54 0. SN65LBC172 1.1 1.8 5 

Differential output voltaget 
See Figure 1 SN75LBC172 1.5 1.8 5 

IVODI V 
RL= 60n, SN65LBC172 1.1 1.7 5 
See Figure 2 SN75LBC172 1.5 1.7 5 

,WODI 
Change in magnitude of common-mode output ±0.2 V 
voltage§ 

VOC Common-mode output voltage RL = 54 0. See Figure 1 3 V 
-1 

t.IVOCI 
Change in magnitude of common-mode output ±0.2 V 
voltage§ 

10 Output current with power off VCC=O, VO=-7Vto 12V ±100 iJA 
10Z High-impedance-state output current VO=-7Vto 12V ±100 iJA 
IIH High-level input current VI =2.4 V -100 iJA 
IlL Low-level input current VI = 0.4 V -100 iJA 
lOS Short-circuit output current VO--7Vto12V ±250 mA 

Outputs enabled 7 
ICC Supply current (all drivers) No load mA 

Outputs disabled 1.5 

t All typical values are at V CC = 5 V and TA = 25°C. 
:j: The minimum VOD specification does not fully comply with EIA-485 at operating temperatures below O°C. The lower output signal should be used 

to determine the maximum signal-transmission distance. 
§ t.IVODI and t.IVOCI are the changes in magnitude of VOD and VOC, respectively, that occur when the input changes from a high level to a low 

level. 

switching characteristics, Vee = 5 V, T A = 25°C 

PARAMETER 

!el(0D) Differential output delay lime 

tt(OD) Differential output transition time 

tpZH Output enable time to high level 

tpZL Output enable time to low level 

tpHZ Output disable time from high level 

tpLZ Output disable time from low level 

2-460 

TEST CONDITIONS 

RL = 54 n, 

RL=110n, 

RL= 110n, 

RL= 110n, 

RL= 1100. 

~TEXAS 
INSTRUMENTS 

See Figure 3 

See Figure 4 

See Figure 5 

See Figure 4 

See Figure 5 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MIN TYP MAX UNIT 

2 11 20 ns 

10 15 25 ns 

30 ns 

30 ns 

50 ns 

30 ns 



Generator 
(see Note A) 

3V 

SN65LBC172, SN75LBC172 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE DRIVER 

SLLS163 - JULY 1993 

PARAMETER MEASUREMENT INFORMATION 

Figure 1. Differential and Common-Mode Output Voltages 

Vtest 

R1 = 375 0 

i 
y 

Voo 
I z 

R2=3750 Gat5V 
or 

GatOV -7V<Vtest<12V 
..... ----' Vtest 

Figure 2. Driver Voo Test Circuit 

TEST CIRCUIT 

RL =540 
CL=50pF 

(see Note B) 

Output 

Input /1.5 V ,~~-3V 
I I ov 

tc:t(00) ~ I+*- tc:t(00) 
I I 
I -- =2.5V 

Output 50% 

VOLTAGE WAVEFORMS 

=-2.5 v 
tt(OO) 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR S 1 MHz, duty cycle = 50%, tr S 5 ns, If S 5 ns, 
ZO=500. 

B. CL includes probe and stray capacitance. 

Figure 3. Driver Differential-Output Test Circuit and Delay and Transition-Time Waveforms 

~TEXAS 
INSTRUMENTS 
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SN65LBC172, SN75LBC172 
QUADRUPLE LOW·POWER DIFFERENTIAL LINE DRIVER 

SLLSI63-JULY 1993 

PARAMETER MEASUREMENT INFORMATION 

Output 

----- 3V 

InpuJ: \ 1.5 V 1.5 V 

1 1,-· --- ov 
1 1 0.5V 

° V or 3 V ------I 
Input 

S1 

Generator 
CL=50 PFI 

(see Note B) 

RL = 110 0 tpZH 14.1 1 I 

~-"'-VOH 
(see Note A) 50 0 

Output 2.3V: 1 -. 

1 1 VOff ~ ° V 
tpHZ~ 

-=- -=-

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is'supplied by a generator having the following characteristics: PRR '" 1 MHz. duty cycle = 50%. tr'" 5 ns. tf '" 5 ns, 
ZO=500. 

B. CL includes probe and stray capacitance. 

Figure 4. tpZH and tpHZ Test Circuit and Voltage Waveforms 

5V 

S1 

OVor3V ----I 

RL= 1100 

Output Input~1.5V \1.5~-- :: 

tPZL-H i 
Generator 

(see Note A) 

CL = 50 pF 
(see Note B) I I !+---*- tPLz 

--~I ~I 5V 

3V 
(see Note C) 

TEST CIRCUIT 

~ 2.3V ! '_0.5 V Output \ _ ~_ 
,-VOL 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR '" 1 MHz, duty cycle = 50%, tr '" 5 ns, tf'" 5 ns, 
ZO=500. 

2-462 

B. CL includes probe and stray capacitance. 
C. To test the active-low enable G, ground G and apply an inverted waveform to G. 

Figure 5. tpZL and tpLZ Tel!lt Circuit and Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



'1 
I 

1: 
~ 
" 0 
'5 .e-
" 0 
I 

.9 

> 
I 

t 
~ 

~ o 
Cii 

I 

50 

40 

30 

20 

10 

0 

-10 

-20 

-30 

-40 

"'50 

SN65LBC172,SN75LBC172 
QUADRUPLE LOW·POWER DIFFERENTIAL LINE DRIVER 

SLLS163-JULY 1993 

TYPICAL CHARACTERISTICS 

OUTPUT CURRENT 
vs 

OUTPUT VOLTAGE 

I II 
,- Output Disabled 

TA = 25°C 

I,. 
VCC=OV 

I I 
t- VCC=5V 

> 
I 

C> 
Cl 
S 
~ 
'5 
% 
0 
'ai 
ii'; 
..J 

~ 
..J 
I 

..J 
0 
> 

5 

4.5 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 

I 
VCC=5V 
TA = 25°C 

/ 
,. 

~ 
,.,.., 

,....,.. 

-25 -20 -15 -10 -5 0 5 10 15 20 25 
o 
-20 0 20 40 60 80 100 120 

3 

2.5 

2 

1.5 

Vo - Output Voltage - V 

Figure 6 

DIFFERENTIAL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

I 
RL=54Q 
VCC=5V 

V 

5 

> 4.5 
I 

C> 

J 4 
~ 
'5 .e- 3.5 

" o 
'ai 
ii'; 
..J 
1:. 

3 

r 2.5 
I 
:I: 

IOL - Low-Level Output Current - mA 

Figure 7 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

I 
Vce =5V 
TA = 25°C 

.......... r-...... 
............ 

'" 
I 
C ;9 0.5 ;9 2 

o 
~ ~ ~ 0 ~ ~ 60 60 100 

1.5 
20 

TA - Free-Air Temperature - °C 

Figure 8 

-!!1 TEXAS 
INSTRUMENTS 

o -20 -40 -60 -80 -100 -120 

IOH - High-Level Output Current - mA 

Figure 9 
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SN65LBC172, SN75LBC172 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE DRIVER 

SLLS163-JULY 1993 

TYPICAL CHARACTERISTICS 

3 

> 2.5 I 
CD 
Cl 
.l!! 
~ 2 
"5 
~ 
0 1.5 

~ e 
~ 
is 
I 
0 0.5 0 
> 

o 
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....... 

DIFFERENTIAL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

VCC=5V 
TA = 25°C 

....... 
i'-
~ 

" "'-" \ 
1\ 

\ 

!II 
C 
I 

"5 
14 

~ 13 
o 12 

c o 

I a.. 

11 

10 

9 

8 

7 

6 

5 

PROPAGATION DELAY TIME, 
DIFFERENTIAL OUTPUT 

vs 
FREE-AIR TEMPERATURE 

RL=540 
CL=50pF --VCC=5V I..----/ 

/ 
V 

o 10 20 30 40 50 60 70 80 90 100 
6-_0 4 

-60 -40 -20 
"&. 

o 20 40 60 

10 - Output Current - mA 

Figure 10 
-

~TEXAS 
INSTRUMENTS 
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T A - Free-Air Temperature - °C 

Figure 11 
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SN55173,SN65173,SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

• Meets or Exceeds the Requirements of 
ANSI EIAITIA-422-B, EIA/TIA-423-B, and 
RS-485 and ITU Recommendations V.10, 
V.11, X.26, and X.27 

• Designed for Multipoint Bus Transmission 
on Long Bus Lines in Noisy Environments 

• 3-State Outputs 
• Common-Mode Input Voltage Range of 

-12 V to 12 V 

• Input Sensitivity ••• ±200 mV 

• Input Hysteresis ..• 50 mV Typ 

• High Input Impedance ... 12 kQ Min 

• Operates From Single 5-V Supply 

• Low Power Requirements 

• Plug In Replacement for AM26LS32 , 

description 

The SN55173, SN65173, and SN75173 are 
monolithic quadruple differential line receivers 
with 3-state outputs. They are designed to meet 
the requirements of ANSI Standards 
EIAfTIA-422-8, EIAfTIA-423-8, RS-485, and 
severallTU recommendations. The standards are 
for balanced multipoint bus transmission at rates 
up to 10 megabits per second. The four receivers 

SN75173 ••• 0 OR N PACKAGE 
SN55173 ••• J PACKAGE 

(TOP VIEW) 

1Y 
G 

NC 
2Y 
2A 

18 1 V 16 J Vee 
1A 2 15 J 48 
1Y 3 14 ] 4A 
G 4 13 J 4Y 

2Y 5 12 lG 
2A 6 11 3Y 
28 7 10 ] 3A 

GND 8 9 38 

SN55173 ••• FK PACKAGE 
(TOP VIEW) 

() 

::5 e:! ~ ~51f 

4 3 2 1 20 1918 4A 

5 17 

6 16 
7 15 

4Y 
NC 
G 

8 14 3Y 
9 1011 1213 

share two OR enable inputs, one active when NC-No internal connection 

high, the other active when low. The '173 devices feature high input impedance, input hysteresis for increased 
noise immunity, and input sensitivity of ±200 mV over a common-mode input voltage range of -12 to 12 V. 
Fail-safe design ensures that if the inputs are open circuited, the outputs are always high. The SN65173 and 
SN75173 are designed for optimum performance when used with the SN75172 or SN75174 quad differential 
line drivers. 

The SN55173 is characterized over the full military temperature range of -55°C to 125°C. The SN65173 is 
characterized for operation from -40°C to 85°C. The SN75173 is characterized for operation from O°C to 70°C. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1995, Texas Instruments Incorporated 
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SN55173,SN65173,SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLLSl44B-OCTOBER 1980- REVISED MAY 1995 

logic symbolt logic diagram (positive logic) 

G 

G 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

4 

12 

2 

1 

6 

7 

10 

9 

14 

15 

" 
> 1 I EN 

,,] 
Jrl> 

" 
" 

" 

G 

G 

3 
V 1Y 

1A 

1B 

5 
2Y 2A 

11 2B 
3Y 

13 3A 
4Y 3B 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEG Publication 617-12. 4A 

Pin numbers shown are for the 0, J, and N packages. 4B 
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FUNCTION TABLE 
(each receiver) 

DIFFERENTIAL ENABLES 
A-B G G 

VI02:0.2V 
H X 
X L 

-0.2 V < VIO < 0.2 V H X 
X L 

VIOS -02V 
H X 
X L 

X L H 

Open circuit X L 
H X 

OUTPUT 
Y 
H 
H 

? 
? 

L 
L 

Z 
H 
H 

H = high level, L = low level, ? = Indeterminate, 
X m irrelevant, Z - high impedance (off) 

~TEXAS 
INSTRUMENTS 
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schematics of inputs and outputs 

EQUIVALENT OF EACH A OR B INPUT 

VCC 

Input 

100110 
NOM 

B Pins Only 

SN55173,SN65173,SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLLS144B - OCTOBER 1980 - REVISED MAY 1995 

EQUIVALENT OF G OR G INPUT TYPICAL OF ALL OUTPUTS 

VCC ---...... ------ VCC 

Input 

Output 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Input voltage (VI or B inputs) .............................................................. ±25 V 
Differential input voltage, VID (see Note 2) .................................................. ±25 V 
Enable input voltage, VI ...................................................................... 7 V 
Low-level output current, IOL .............................................................. 50 mA 
Continuous total dissipation ........................................... See Dissipation Rating Table 
Operating free-air temperature range, TA: SN55173 ................................ -55°C to 125°C 

SN65173 .................................. -40°C to 85°C 
SN75173 .................................... O°C to 70°C 

Storage temperature range, Tstg .................................................. -65°C to 150°C 
Case temperature for 60 seconds, T c: FK package .......................................... 260°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: 0 or N package ................ 260°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package ..................... 300°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 
2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

PACKAGE 
TA~25°C 

POWER RATING 

D 950mW 

FK 1375 mW 

J 1375mW 

N 1150mW 

DISSIPATION RATING TABLE 

DERATING TA=70°C 
FACTOR POWER RATING 

7.6 mW/oC 608mW 

11.0 mW/oC 880mW 

11.0 mW/oC 880mW 

9.2mW/oC 736 rnW 

~TEXAS 
INSTRUMENTS 

TA = 85°C 
POWER RATING 

494mW 

715mW 

715mW 

598mW 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

TA = 125°C 
POWER RATING 

275mW 

275mW 
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SN55173, SN65173, SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLLS144B- OCTOBER 1980- REVISED MAY 1995 

recommended operating conditions 

MIN NOM MAX UNIT 

SN55173 4.5 5 5.5 
Supply voltage, Vce V 

SN65173, SN75173 4.75 5 5.25 

Common-mode input voltage, VIC ±12 V 

Differential input voltage, VID ±12 V 

High-level enable-input voltage, V I H 2 V 

low-level enable-input voltage, VIL 0.8 V 

High-level output current, 10H -400 IlA 
low-level output current, 10l 16 rnA 

SN55173 -55 125 

Operating free-air temperature, T A SN65173 -40 85 °C 

SN75173 0 7'0 

electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIT+ Positive-going input threshold voltage VO= 2.7 V, 10 =-0.4 mA 0.2 V 

VIT- Negative-going input threshold voHage VO= 0.5 V, 10= 16mA -0.2:1: V 

Vhys Hysteresis (VIT + - VIT-) See Figure 4 50 mV 

VIK Enable-input clamp voltage II =-18mA -1.5 V 

SN55173 2.5 

VOH High-level output voltage VID =200mV, 10H = -400 IlA SN65173, V 
SN75173 

2.7 

IOl=8mA 0.45 
VOL low-level output voltage VID = ~200 mV, See Figure 1 V 

10l= 16 mA 0.5 

10Z High-impedance-state output current Va = 0.4 V to 2.4 V ±20 IlA 
VI= 12V 1 

II Line input current Other input at 0 V, See Note 3 mA 
VI =-7V -0.8 

IIH High-level enable-input current VIH=2.7V 20 IlA 
III low-level enable-input current Vil = 0.4 V -100 IlA 
q Input resistance 12 kQ 

lOS Short-circuit output current -15 -85 mA 

ICC Supply current Outputs disabled 70 mA 

t All tYPical values are at VCC = 5 V, TA = 25°e. 
:I: The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet for threshold voltage 

levels only. 
NOTE 3: Refer to ANSI Standards EIAfTIA-422-B and EIAfTIA423-B for exact conditions. 
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SN55173,SN65173,SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLLS144B - OCTOBER 1980 - REVISED MAY 1995 

switching characteristics, V cc = 5 V, T A = 25°C 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tpLH Propagation delay time, low-to-high-Ievel output VID = -1.5 Vto 1.5 V, CL = 15 pF, 20 35 ns 

tpHL Propagation delay time, high-to-Iow-Ievel output See Figure 1 22 35 ns 

tpZH Output enable time to high level CL = 15 pF, See Figure 2 17 22 ns 

tpZL Output enable time to low level CL = 15 pF, See Figure 3 20 25 ns 

tpHZ Output disable time from high level CL = 5pF, See Figure 2 21 30 ns 

tPLZ Output disable time from low level CL = 5 pF, See Figure 3 30 40 ns 

PARAMETER MEASUREMENT INFORMATION 

Generator 
(see Note A) 

>--+-+-- Output Input ~---- ~2~5VV] 
~uv uv I\--- -1.SV 

IT CL= 1SpF 
(see Note B) 

tpLH ---I 14- --+l 14- tpHL [-2.S V] 

~+---VOH 

Generator 
(see Note A) 

2V 

2V 

17 Output 1.3 V 1.3 V . 

...J 
VOLTAGE WAVEFORMS 

TEST CIRCUIT 

Figure 1. tPLH. tpHL Test Circuit and Voltage Waveforms 

vcc 

Output J 2 k.Q 

>--+-+-____ ~--~-4~~._crS1 

I CL T (see Note B) 

17 5k.Q See Note C 

...J 

See Note D 

son 
VOLTAGE WAVEFORMS 

TEST CIRCUIT 

Figure 2. tpHZ. tPZH Test Circuit and Voltage Waveforms 

[1 represent voltages on the SN55173 only. 

VOL 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, tr " 6 ns, tf" 6 ns, 
ZO=50n. 

B. CL includes probe and jig capacitance. 
C. All diodes are 1 N916 or equivalent. 
D. To test the active-low enable G, ground G and apply an inverted input waveform to G. 
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SN55173,SN65173,SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLLSl44B-OCTOBER 1980- REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

VCC 

-2.5 V 

IT Cl " I -::- (see Note B) 5 kn 

Input .r;;:/1-'\:~.;v-- 3V =:...If 1.3V " ~ ov 
I" I 

tPZL -+j 1+ -.; I+- tPLZ 
S2 Open I I S2 Closed 

See NoteC 

..J 
2V 

Generator 
(see Note A) See Note D 

50Q 

~~I ~1.4V 
Output 1.3V" _*-_ 

--.-- VOL 

0.5 V 

VOLTAGE WAVEFORMS 

TEST CIRCUIT 

Figure 3. tpZL. tpLZ Test Circuit and Voltage Waveforms 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, tr ~ 6 ns, If ~ 6 ns, 

5 

4.5 

4 

> 
I 3.5 

«I) 
CI 
.5 3 ;g - 2.5 ::J .e-
::J 2 0 
I 

~ 1.5 

0.5 

ZO=50Q. 
B. CL includes probe and jig capacitance. 
C. All diodes are 1 N916 or equivalent. 
D. To test the active-low enable G, ground G and apply an inverted input waveform to G. 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 

Vcc =5V 10=0 TA = 25°C 

.1 
VIC = VIC = VIC= 

-12'1 0 I-- 12 V I--

I I I 
VIT- VIT- VIT-

VIT VIT+ VIT+ 

5 

4.5 
> 
I 4 «I) 
CI 

! 3.5 
~ 
:; 3 .e-
::J 
o 2.5 

~ 2 

t 1.5 
I 
J: 1 
~ 

HIGH·LEVEL OUTPUT VOLTAGE 
vs 

HIGH·LEVEL OUTPUT CURRENT 

VID :0.2V 
TA = 25°C 

'\.. 
......... ,"', Vce = 5.5 V 

...... ,' " vi 

'" ," Vce=5V 

"'~"-~ 
lJf' , ." / "' "- 0: Vee = 4.5 V 

"- "'" o 
-125-100-75-50-250255075100125 

0.5 

o ~ 
o -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 

2-470 

VID - Dlfferenliallnput Voltage - mV 

" Figure 4 
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10H - High-Level Output Current - mA 

Figure 5 
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0 
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~ 

> 

5 

4.5 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 

0.5 

I 0.4 

i 
~ I 0.3 

"I .3 0.2 

~ 
I 

5 0.1 
>' 

o 

SN55173,SN65173,SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLLSI44B-OCTOBER 1980-REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 

VCC=5V 
I- VID = 0.2V 

0.6 I V VCC=5V 
TA = 25°C / IOH = -400 IlA 

-" 1--

II SN65173 Only _ 

> 0.5 . 
G) 
c:/I 

:!1! 
0.4 ~ 

:; 
8-
~ 0.3 0 

1 ... 

/ 
V 

/V 
/ 

V 
~ 0.2 

... V 

o 10 20 30 40 50 60 70 80 90 

TA - Free-Air Temperature - °C 

Figure 6 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

VCC=5V 
VID=-0.2V 

,IOL=8mA 

V" 
SN65173 Only 

-

o 10 20 30 40 50 60 70 80 90 

TA - Free-Air Temperature - °C 

FigureS 

~ 
~ 0.1 

> 

o 

5 

4.5 

4 

I 3.5 
G) 

I 3 
~ 
:; 2.5 

g 2 
I 
~ 1.5 

1 

0.5 

o 

o 

o 
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5 10 15 20 25 

IOL - L,ow-Level Output Current - mA 

Figure 7 

OUTPUT VOLTAGE 
vs 

ENABLE G VOLTAGE 

VID=0.2V 
Load = 8 kO to GND I 
TA = 25°C VCC=5.5V 

0.5 

VCC=5V 
I 

VCC = 4.5 V 

1.5 2 

VI - Enable G Voltage - V 

Figure 9 

2.5 
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SN55173, SN65173, SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLLS144B - OCTOBER 1980 -REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

6 

5 

o 

OUTPUT VOLTAGE 
vs 

ENABLE G VOLTAGE 

I I 

Vee = 5.5 V 
VIO=-0.2V 
Load = 1 kO to Vee 

VCC=5V 
TA=25°C 

VCC=4.5V 

0.75 

oC 
0.5 

E 
I 

0.25 

~ 
'" 0 (J .. 
'" Co 
.5 ~.25 
I 
.: 

~.5 

~.75 

INPUT CURRENT 
vs 

INPUT VOLTAG~ 

o 0.5 1.5 2 2.5 3 -6 -4 -2 0 2 4 6 8 10 12 

VI - Enable G Voltage - V V,-Input Voltage - V 

Figure 10 Figure 11 

APPLICATION INFORMATION 

1/4SN75172 1/4SN75175 

1/4SN75173 1/4SN75174 

1/4 SN75172 1/4 SN75173 1/4 SN75173 1/4 SN75174 

NOTE A: The line should be tenninated at both ends in its charaOleristic impedance. Stub lengths off the main line should be kept as short as 
possible. 

Figure 12. Typical Application Circuit 
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• Meets or Exceeds the Requirements of 
ANSI EIAITIA-422-B, EIAITIA-423-B, and 
RS-485 

• Meets or Exceeds the Requirements of ITU 
Recommendations V.10, V.11, X.26, and 
X.27 

• Designed for Multipoint Bus Transmission 
on Long Bus Lines in Noisy Environments 

• 3-State Outputs 
• Common-Mode Input Voltage Range of 

-12Vto 12V 

• Input Sensitivity ... ±200 mV 

• Input Hysteresis ... 50 mV Typ 

• High Input Impedance ... 12 kQ Min 

• Operates From Single 5-V Supply 

• Low Supply Current Requirement 
27mAMax 

description 

The SN75ALS173 is a monolithic quadruple 
differential line receiver with 3-state outputs. It is 
designed to meet the requirements of ANSI 
Standards EIAlTIA-422-8, EIAlTIA-423-8, 
RS-485, and several ITU recommendations. 
Advanced low-power Schottky technology provides 
high speed without the usual power penalty. The 
four receivers have an ORed pair of enables in 
common. Either G high or G low enables all of the 
receivers. The device features high input imped­
ance, input hysteresis for increased noise 
immunity, and input sensitivity of ±200 mV over a 
common-mode input voltage range of -12 V to 
12 V. 

The SN75ALS173 is characterized for operation 
from O°C to 70°C. 

SN75ALS173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS132C- SEPTEMBER 1991 - REVISED MAY 1995 

N OR Nst PACKAGE 

(TOPVIEWj 

Vec 
1A 4B 
1Y 4A 
G 4Y 

2Y G 
3Y 

2B 3A 
GND 

t The NS package is only available left-end taped and 
reeled (order device SN75ALS173 NSLE). 

logic symbol* 

G 

G 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

4 

12 

2 

1 

6 

7 

10 

9 

14 

15 

! ~ 1 I 
" EN 

I 

" ] 
lfl> 3 

\1 1Y 

5 

" 
2Y 

11 

" 
3Y 

13 

" 
4Y 

; This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

logic diagram (positive logic) 

:~ 
1A 

18 

2A 

28 

3A 

38 

4A 

48 

3 
1Y 

5 >--+-- 2Y 

11 
3Y 

13 
>----- 4Y 
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SN75ALS173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS132C-SEPTEMBER 1991- REVISED MAY 1995 

FUNCTION TABLE 
(each receiver) 

DIFFERENTIAL INPUTS ENABLES 
A-B G G 

VID~0.2 V 
H X 
X L 

-0.2 V < VID < 0.2 V 
H X 
X L 

VID!> -0.2 V 
H X 
X L 

X L H 

Open Circuit H X 
X L 

OUTPUT 
Y 

H 
H 

? 
? 

L 
L 

Z 
H 
H 

H = high level, L = low level, ? = indeterminate, 
X = irrelevant, Z = high impedance (off) 

schematics of inputs and outputs 

EQUIVALENT OF EACH A OR B INPUT EQUIVALENT OF G OR G ENABLE INPUT TYPICAL OF ALL OUTPUTS 

Vce --------4.------it--

Input--.-'VVv-____ 

288 kQ .... ---+-
NOM 

2-474 

VCC----e--------

Input 

GND- ..... - __ - ...... ---i~ 

~TEXAS . 
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SN75ALS173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS132C - SEPTEMBER 1991 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Input voltage, VI (A or B inputs) ........................................................... ±14 V 
Differential input voltage, VID (see Note 2) .................................................. ±14 V 
Enable input voltage, VI .............•........................................................ 7 V 
Low-level output current, IOL .......•...................................................... 50 rnA 
Continuous total dissipation ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. See Dissipation Rating Table 
Operating free-air temperature range, TA .............................................• O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1116 inch) from case for 10 seconds ... . . . . . . . . . . . . . . . . . . . . . . . . . • .. 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 
2. Differential input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

PACKAGE 

N 

NS 

DISSIPATION RATING TABLE 

TAS25·C 
POWER RATING 

1150mW 

625mW 

DERATING FACTOR 
ABOVE TA = 25·C 

9.2mW/·C 

5.0mW/·C 

recommended operating conditions 

Supply voltage, V CC 

Common-mode input voltage, VIC 

Differential input voltage, VID 

High-level input voltage, VIH JG,G 
Low-level input voltage, VIL IG,G 
High-level output current, iOH 

Low-level output current, IOL 

Operating free-air temperature, TA 

~1ExAs 
INSTRUMENTS 
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TA=70·C 
POWER RATING 

736mW 

400mW 

MIN 

4.75 

2 

0 

NOM 

5 

MAX UNIT 

5.25 V 

±12 V 

±12 V 

V 

0.8 V 

-400 IlA 
8 mA 

70 ·C 
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SN75ALS173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLSl32C - SEPTEMBER 1991- REVISED MAY 1995. 

electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) (see Note 3) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIT+ 
Positive-going input threshold 
voltage 200 mV 

VIT-
Negative-going input threshold 
voltage -200; mV 

VIJy~ Hysteresis voltage (VIT + - VIT _) 50 mV 

VIK Input clamp voltage IG,<3" 11--18mA -1.5 V 

VOH High-level output voltage VID =200 mV, 10H = -400 !lA, See Figure 1 2.7 V 

VOL Low-level output voltage VIO = -200 mV, IOL-8mA, See Figure 1 0.45 V 

10Z High-impedance-state output current Vo = 0.4 Vto 2.4 V ±20 IlA 
lVI-12V 1 

II Line input current Other input at 0 V mA 
IVI=-7V -0.8 

IIH High-level input current IG,<3" VIH =2.7V 20 IlA 
IlL Low-level input current IG,G VIL=0.4 V -100 IlA 
I'j Input resistance 12 kn 

lOS Short-circuit output current See Note 4 -15 -85 mA 

No load, Outputs enabled 16 24 
ICC Supply current (total package) 

Outputs disabled 
mA 

No load, 18 27 

t All typical values are at VCC = 5 V and TA = 25°C. 
; The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet forth res hold voltage 

levels only. 
NOTES: 3. Refer to ANSI Standard RS-485 for exact conditions. 

4. The duretion of the short circuit should not cause the maximum package power dissipation to be exceeded. 

switching characteristics, Vee = 5 V, CL = 15 pF, TA = 25°C 

tpHL 

tpLH 

tPZH 

tpZL 

tpHZ 

tpLZ 

2-476 

PARAMETER TEST CONDITIONS 

Propagation delay time, high- to low-level output VIO = -2.5 V to 2.5 V, 
Propagation delay time, low- to high-level output See Figure 2 

Output enable time to high level See Figure 3 

Output enable time to low level See Figure 4 

Output disable time from high level See Figure 3 

Output disable time from low level See Figure 4 

PARAMETER MEASUREMENT INFORMATION 

Figure 1. VOH. VOL 

~TEXAS 
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~IOH 
(-) 

MIN TYP 

9 18 

9 18 

4 12 

6 13 

10 21 

8 15 

MAX UNIT 

27 ns 

27 ns 

18 ns 

21 ns 

27 ns 

25 ns 



Generator 
(see Note A) 

Generator 
(see Note A) 

SN75ALS173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS132C - SEPTEMBER 1991 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

r-.., 
1-...... --:--1 ....... 

50n I 

2V 

I 
I 

>-++-- Output 

I CL=15pF T (see Note B) 

I~ 

-I 

TEST CIRCUIT 

Input ~~;-- 2.5V 

~"V ~-2.5V 
tPLH --tj I+- -+j 14- tPHL 

~-:-::,- VOH 
Output ~1.3V ~ 

VOL 

VOLTAGE WAVEFORMS 

Figure 2. Test Circuit and Voltage Waveforms 

VCC 

Output J 2kn 

>-++-____ ~--__ ~~-._oS~1 
Input /1.3V \,,-;:;V-- 3V 

I CL T (see Note B) 

I~ 

-I 
2V 

SeeNoteD 

50n 

TEST CIRCUIT 

5kn See NoteC 

I I OV 
tpZH -+114- tPHZ -+I \4-

I I O.5V 
I I .L 

O ~--~-VOH utput _ -
S10pen 1.3 V '" S1 Closed 

----=0 =1.4V 

VOLTAGE WAVEFORMS 

Figure 3. Test Circuit and Voltage Waveforms 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, tr:s; 6 ns, tf:S; 6 ns, 
ZO=50n. 

B. CL includes probe and Jig capaCitance. 
C. All diodes are 1 N916 or equivalent. 
D. To test the active-low enable G, ground G and apply an inverted input waveform to G. 
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SN75ALS173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS132C - SEPTEMBER 1991 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

VCC 

2kQ 

Input !1.3V \~.;v-- 3V 

I I ov 
tPZl -.j r- .+J I+- tPlZ 

S2 Open I I S2 Closed 

ITCl I -=- (see Note B) 

...I 

5 kQ See Note C 

Generator 
(see Note A) 

2V 

See NoieD 

50n 

~I ~1.4V 
Output 1.3V _~_ 

--.-- VOL 

O.5V 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 4. Test Circuit and Voltage Waveforms 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, tr:S 6 ns, tf:S 6 ns, 

2-478 

ZO=50n. 
B. Cl includes probe and jig capacitance. 
C. All diodes are 1 N916 or equivalent. 
D. To test the active-low enable G. ground G and apply an inverted input waveform to G. 
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SN55LBC173 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE DRIVER 

• Meets EIA Standards RS·422·A, RS·423-A, 
R8-485, and CCITT V.11 

• Designed to Operate With Pulse Durations 
as Short as 20 ns 

• Designed for Multipoint Bus Transmission 
on Long Bus Lines In Noisy Environments 

• Input Sensitivity ... ±200 mV 
• Low·Power Consumption ... 20 mA Max 

• Open·Circuit Fail·Safe Design 
• Pin Compatible With SN75173 and 

AM26LS32 

description 

The SN55LBC173 is a monolithic quadruple 
differential line receiver with 3-state outputs and is 
designed to meet the requirements of the EIA 
standards RS-422-A, RS-423-A, RS-485, and 
CCITT V.11. This device is optimized for balanced 
multipoint bus transmission at data rates up to and 
exceeding 10 million bits per second. The four 
receivers share two ORed enable inputs, one 
active when high, the other active when low. Each 
receiver features high input impedance, input 
hysteresis for increased noise immunity, and input 
sensitivity of ±200 mV over a common-mode input 
voltage range of 12 V to -7 V. Fail-safe design 
ensures that if the inputs are open circuited, the 

1Y 4 

G 5 

NC 6 

2Y 7 

2A 8 

J OR W PACKAGE 
(TOP VIEW) 

Vcc 
1A 
1Y 
G 

2Y 
2A 

9 

FKPACKAGE 
(TOP VIEW} 

48 
4A 
4Y 
G 
3Y 
3A 
38 

3 2 1 20 19 

9 10 11 12 13 

18 4A 
17 4Y 

16 NC 

15 G 
14 3Y 

NC - No internal connection 

output is always high. The SN55LBC173 is designed using the Texas Instruments proprietary LinBiCMOSTM 
technology that provides low power consumption, high switching speeds, and robustness. 

This device offers optimum performance when used with the SN55LBC172M quadruple line driver. The 
SN55LBC173 is available in the 16-pin CDIP (J), the 16-pin CPAK (W), or the 20-pin LCCC (FK) packages. 

The SN55LBC173 is characterized over the military temperature range of -55°C to 125°C. 

FUNCTION TABLE 
(each receiver) 

DIFFERENTIAL INPUTS ENABLES 

A-B G G 

VIO ~ 0.2 V 
H X 
X L 

-0.2 V <VIO < 0.2 V 
H X 
X L 

VID $-0.2 V 
H X 
X L 

X L H 

Open circuit 
H X 
X L 

H = high level, L = low level, X = irrelevant, 
Z = high impedance (off), ? = indeterminate 

LinBiCMOS is a trademark of Texas Instruments Incorporated. 

OUTPUT 
y 

H 
H 

? 
? 

L 
L 

Z 
H 
H 

~:~~~fo~1:::=~~~~~~~ ::t':'rn::~ ~TEXAS 
INSTRUMENTS 

Copyright © 1995, Texas Instruments Incorporated 

standard warranty. Production p ...... lng does not n ...... ~1y Include 
tooting of all parameters. 
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SN55LBC173 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE DRIVER 

SGLS081 - MARCH 1995 

logic symbolt logic diagram (positive logic) 

G 

G 

1A 

18 

2A 

2B 

3A 

38 

4A 

4B 

4 

12 

2 

1 

6 

7 

10 

9 

14 

15 

~J 
~ 

~ 

~ 

> 1 I 
If!> 3 

'\l 1Y 

5 
2Y 

11 
3Y 

13 
4Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

Pin numbers shown are for the J or W package. 

schematics of inputs and outputs 

EQUIVALENT OF A AND B INPUTS 

VCC--~--------'---

3kn 

Input --.+AN'v--4t---4 ..... >-I 
1 18kn 

100kn~ 
80n1Y~ 

I 
I 

12 kn 

1 kn 

1-__ --+_ ..... ..-_ 

TYPICAL OF ALL OUTPUTS 

==;r-vcc 
}- YOutput 

=+-

~TEXAS 
INSTRUMENTS 

G 

G 

1A 3 
1Y 

18 

2A 5 
2Y 

28 

3A 11 

~B 
3Y 

4A 13 
4Y 

4B 

TYPICAL OF G AND G INPUTS 

.---~I------""'-- VCC 

Input .... ~Nv ..... t--.... 
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SN55LBC173 
QUADRUPLE LOW·POWER DIFFERENTIAL LINE DRIVER 

SGLS081-MARCH 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee (see Note 1) .............................................. -0.3 V to 7 V 
Input voltage, VI (A or B inputs) ............................................................ ±25 V 
Differential input voltage, VID (see Note 2) .................................................. ±25 V 
Data and control voltage range ...................................................... -0.3 V to 7 V 
Continuous total dissipation ........................................... See Dissipation Rating Table 
Operating free-air temperature range, TA .......................................... -55°C to 125°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260·C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated condHlons for extended periods may affect device reliability. 

NOTES: 1. All voltage values are with respect to GND. 
2. Differential input voHage is measured at the noninverting input with respect to the corresponding inverting input. 

DISSIPATION RATING TABLE 

PACKAGE TA:S25°C DERATING FACTOR 
POWER RATING ABOVE TA = 25°C 

FK 1375mW 11.0 mW/oC 

J 1375mW 11.0mW/oC 

W 1000mW 8.0mW/oC 

recommended operating conditions 

Supply voltage, VCC 

Common-mode input voHage, VIC 

Differential input voHage, VID 

High-level input voHage, VIH 

Low-level input voHage, VIL 

High-level output current, IOH 

Low-level oUtput current, IOL 

Operating free-air temperature, T A 

I G inputs 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

TA = 125°C 
POWER RATING 

275mW 

275mW 

200mW 

MIN NOM 

4.75 5 

-7 

2 

-55 

MAX UNIT 

5.25 V 

12 V 

±6 V 

V 

0.8 V 

-8 mA 

16 mA 

125 °C 

2-481 



SN55LBC173 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE DRIVER 

SGLS081 - MARCH 1995 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS 

VIT+ Positive-going input threshold voltage 10=-SmA 

VIT- Negative-going input threshold voltage 10 =16 mA 

Vhvs Hysteresis voltage (VIT + - VIT-) 

VIK Enable input clamp voltage 11=-18mA 

VOH High-level output voltage VID =200mV, IOH=-SmA 

VID = -200 mV, 10L= 16mA 
VOL Low-level output voltage 

VID = -200 mV, 10L = 16 rnA, TA = 125°C 

10Z High-impedance-state output current Vo = 0 V to VCC 

VIH = 12 V, VCC = 5 V, Other inputs at 0 V 

AorB VIH = 12 V. VCC=OV, Other inputs at 0 V 
II Bus input current 

inputs VIH =-7V, VCC=5V, Other inputs at 0 V 

VIH=-7V, VCC=OV, Other inputs at 0 V 

IIH High-level input current VIH =5 V 

IlL Low-level input current VIL=OV 

lOS Short-circuit output current VO=O 

Outputs enabled, 10=0, VID = 5V 
ICC Supply current 

Outputs disabled 

t All typical values are at V CC = 5 V and T A = 25°C. 

switching characteristics, Vee = 5 V, CL = 15 pF 

IpHL 

tPLH 

tpZH 

IPZL 

tpHZ 

IPLZ 

tsk(p) 

tt 

PARAMETER TEST CONDITIONS 

Propagation delay time, high-to-Iow-Ievel output 
VIO = -1.5 V to 1.5 V, 
See Figure 1 

VID = -1.5 V to 1.5 V, Propagation delay time, low-to-high-Ievel output 
See Figure 1 

Output enable time to high level 

Output enable lime to low level 

Outpul disable time from high level 

Output disable lime from low level 

Pulse skew (ItPHL - tpLHI) 

T ransilion time 

See Figure 2 

See Figure 3 

See Figure 2 

See Figure 3 

See Figure 1 

See Figure 1 

~TEXAS 
INSTRUMENTS 

TA 

2SoC 

-55°C to 125°C 

25°C 

-55°C to 125°C 

25"C 

-55"C 10 125"C 

25°C 

-55°C to 125"C 

25"C 

-55°C to 125°C 

25"C 

-55°C to 125°C 

25"C 

-5S"C to 12S"C 

25"C 

-55°C to 12S"C 
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MIN TYPt MAX UNIT 

0.2 V 

-0.2 V 

45 mV 

-0.9 -1.5 V 

3.5 4.5 V 

0.3 0.5 
V 

0.7 

±20 ~ 
0.7 1 

O.S 1 
rnA 

-O.S -O.S 

-0.4 -0.8 

±20 ~ 
-20 ~ 

-so -120 rnA 

11 20 
mA 

0.9 1.4 

MIN TYP MAX UNIT 

11 22 30 
ns 

11 35 

11 22 35 
ns 

11 35 

17 40 
ns 

45 

18 30 
ns 

35 

30 40 
ns 

55 

25 40 
ns 

45 

0.5 6 
ns 

7 

5 10 
ns 

16 



Generator 
(see Note A) 

2V 

SN55LBC173 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE DRIVER 

SGLS081-MARCH 1995 

PARAMETER MEASUREMENT INFORMATION 

>-+-4....- Output 

I CL = 15 pF T (see Note B) 

17 
-.J 

TEST CIRCUIT 

.• ~-..-::-- 1.5V 
Inpu~ov ~ 

I I -1.5V 
tpLH --+i I+- --+i I+- tpHL 

~
I ;1---- VOH 

Output 1.3 V 1.3 V 
1 % I I VOL 

tt -+j I-- ~ ~tt 
VOLTAGE WAVEFORMS 

Figure 1. tpd and tt Test Circuit and Voltage Waveforms 

vcc 

Output sJ2~~lj \----3V 
>-+-'---~~~-l4H>-<'" Input. 1.3V 1.3V 

.-----OOI..A I CL=15pF I I ov 

T (see Note B) tPZH -1 I+- -+i I+- tpHZ 
I 7 5~ See NoteC I I 0.5V 

I ~rj ~_t._ VOH ..... Output - -
S1 Open 1.3 V '" S1 Closed 

----OV "1.4V Generator 
(see Note A) 1--.---' 

2V 

VOLTAGE WAVEFORMS 
500 
(see Note 0) 

TEST CIRCUIT 

Figure 2. tpHZ and tpZH Test Circuit and Voltage Waveforms 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR - 1 MHz, duty cycle s 50%, tr s 6 ns, tf s 6 ns, 
Zo-50n 

B. CL includes probe and jig capacitance. 
C. All diodes are 1 N916 or equivalent. 
D. To test the active-low enable G, ground G and apply an inverted input waveform to G. 

-!llExAs 
INSTRUMENTS 
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SN55LBC1'73 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE DRIVER 

SGLS081 - MARCH 1996 

2V 

PARAMETER MEASUREMENT INFORMATION 

I CL=15pF 
I T (see Note B) 

I -= 
I 

_oJ 

5110 

Vee 
2110 

See NoteC 

Inp~S }~.;;-:: 
tPZL -+I J+- -..j I+- tpLZ 

S2 Open I I S2 Qoeed 

Generator 
(see Note A) 1-.... ----' 

~~-1.4V 
Output . 1.3V _i._ 

. --.- VOL 

500 
0.5V 

(see Note D) VOLTAGE WAVEFORMS 

TEST CIRCUIT 

Figure 3. tpZL and tpLZ Test Circuit and Voltage Waveforms 

NOTES: A. The input pulse is supplied by a generator having Ihe following characteristics: PRR - 1 MHz, duty cycle S 50%, tr S 6 ns, If S 6 ns, 

> 
I 

t 
~ 

i 
:I 
0 
I 

~ 

lo-son 
B. CL includes probe and jig capacitance. 
C. All dlodas are 1 N916 or equivalent. 
D. To lesl the active-low enable ~, ground G and apply an inverted input wavefonn to G. 

4.5 

4 

3.5 

3 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
va 

DIFFERENTIAL INPUT VOLTAGE 

VC~=~V 
TA=25°C 

5.5 

5 -
> 4.5 I -• I 4 

HIGH·LEVEL OUTPUT VOLTAGE 
va 

HIGH·LEVEL OUTPUT CURRENT 

:::: ~ f::::: t- _ VCC=5.25V -r-r-:: ~ ::::: t-r--
VCC=5V _./ -r-.. ;:::: ........ 

2.5 1-> -> > I- >-
~ 3.5 
'5 
S- 3 

VCC=4.75V --

2 

1.5 

... > N ... > 
~ I 0 .... I 0 

1-" 
II II II II II 

0 0 -0 0 '- 0 0-

"> >" '> '> >" >" 

:I 
0 

S 
2.5 

2 
J:. 
l 1.5 
I . ::c 

0.5 ~ 
0.5 VID=0.2V 

TA=25°C 
o o 
o 10 20 30 40. 50 60 70 60 90 100 o -4...,8 -12-16-20-24-28-32-36-40 

VID - Dlflerentlallnput Voltage -mY IOH - Hlgh·Level Output Current - mA 

Figure 4 FigureS 

~1ExAs 
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SN55LBC173 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE DRIVER 

SGLS081-MARCH 1995 

TYPICAL CHARACTERISTICS 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 

TA =2S·C 
VCC=5V 
VIO =200mV 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

1/ 

/ 

14 

1 12 
I 

i 10 

G 
i 8 

~ 

i : 
I 

8 2 

AVERAGE SUPPLY CURRENT 
vs 

FREQUENCY 

TA = 2S·C 
VCC=5V ~ .... 

o 3 6 9 12 15 18 21 24 27 30 
o 

·10K 100K 2M 10M 100M 

0.8 

0.6 
c( 
E 

0.4 I 

~ 0.2 

G 
0 '5 

Q. 

.5 
til 

-0.2 .. 
III -0.4 I 
.: 

-0.6 

-0.8 

-1 
-8 

IOL - Low-Level Output Current - mA 

Figure 6 

BUS INPUT CURRENT 
vs 

INPUT VOLTAGE 
(COMPLEMENTARY INPUT AT 0 V) 

The shaded region of this graph represents 
more than 1 unit load per RS-4as. 

til 
C 
J 

! 
f 
I 
I 

24.5 

24 

23.5 

23 

22.5 

22 

f - Frequency - Hz 

Figure 7 

PROPAGATION DELAY TIME 
VB 

FREE-AIR TEMPERATURE 

VCC=5V 
CL=15pF 
VIO=±1.5V 

tpV / 
/ 

I 

~ 
V ~I 

tpty /' 
./ 

V ...... 

~ ~ 

-6 -4 -2 0 2 4 6 8 10 12 -40 -20 0 20 40 60 80 100 
VI -Input Voltage - V TA - F..-Alr Temperature _·C 

FigureS Figure 9 
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SN65LBC173,SN75LBC173 
QUADRUPLE LOW·POWER DIFFERENTIAL LINE RECEIVERS 

MAY 1995 

• Meets or Exceeds the Requirements of 
ANSI Standards EIAlTIA·422·B, 
EIAlTIA·423-B, R8-485, and ITU 
Recommendations V.10 and V.11. 

• Designed to Operate With Pulse Durations 
as Short as 20 ns 

• Designed for Multipoint Bus Transmission 
on Long Bus Lines In Noisy Environments 

• Input Sensitivity •.• ±200 mV 

• Low·Power Consumption .•• 20 mA Max 

• Open·Circuit Fail·Safe Design 

• Pin Compatible With SN75173 and 
AM26LS32 

description 

The SN65LBC173 and SN75LBC173 are 
monolithic quadruple differential line receivers 
with 3-state outputs and are designed to meet the 
requirements of the ANSI standards 
EIAlTIA-422-B, EIAlTIA-423-B, RS-485, and ITU 
Recommendations V.10 and V.11. The devices 
are optimized for balanced multipoint bus 
transmission at data rates up to and exceeding 
10 million bits per second. The four receivers 
share two ORed enable inputs, one active when 
high, the other active when low. 

Each receiver features high input impedance, 
input hysteresis for increased noise immunity, and 
input sensitivity of ±200 mV over a common-mode 
input voltage range of 12 V to -7 V. Fail-safe 
design ensures that if the inputs are open 
circuited, the output is always high. Both devices 
are designed using the Texas Instruments 
proprietary LinBiCMOSTM technology that 
provides low power consumption, high switching 
speeds, and robustnes~. 

These devices offer optimum performance when 
used with the SN75LBC172 or SN75LBC174 
quadruple line drivers. The SN65LBC173 and 
SN75LBC173 are available in the 16-pin DIP (N) 
and SOIC (D) packages. 

The SN65LBC173 is characterized over the 
industrial temperature range of -40°C to 85°C. 
The SN75LBC173 is characterized for operation 
over the commercial temperature range of O°C 
to 70°C. 

UnBiCMOS is a trademark of Texas Instruments Incorporated. 

logic symbolt 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

4 

12 

2 

1 

6 

7 

10 

9 

14 

15 

D OR N PACKAGE 
(TOP VIEW) 

~ 1 I 

VCC 
48 
4A 
4Y 
~ 

38 

~J 
.ITt> 

V 

"-

"-

... 

3 
1Y 

5 
2Y 

11 
3Y 

13 
4Y 

tThis symbol is in accordance with ANSI/IEEE Sid 91-1984 
and IEC Publication 617-12. 

logic diagram (positive logic) 

1A 3 
1Y 

1B 

2A 5 
2Y 

2B 

3A 11 
3Y 

3B 

4A 13 
4Y 

4B 

~TEXAS 
INSTRUMENTS 

Copyright <l:> 1995. Texas Instruments Incoiporated 
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SN65LBC173, SN75LBC173 
QUADRUPLE LOW·~OWER DIFFERENTIAL LINE RECEIVERS 

SLlS170A- OCTOBER 1993- REVISED MAY 1995 

FUNCTION TABLE 
(each receiver) 

DIFFERENTIAL INPUTS ENABLES 
A-B G G 

VID~0.2V 
H X 
X L 

-0.2 V <VID< 0.2 V 
H X 
X L 

VIOS-O.2V 
H X 
X L 

X L H 

Open Circuit 
H X 
X L 

H - high level, L = low level, X = Irrelevant, 
Z = high impedance (011), ? = Indeterminate 

schematics of Inputs and outputs 

EQUIVALENT OF A AND B INPUTS 

VCC--~------~~-

100 kr.l 
A Only 

TYPICAL OF ALL OUTPUTS 

OUTPUT 
Y 

H 
H 

? 
? 

L 
L 

Z 
H 
H 

TYPICAL OFG AND G INPUTS 

r----.-----4~-VCC 

I 
Input ...... ~¥v-...... --....... +-i 

=;r-Y~ 

}- YOUtput 

Input ...... e--'lIVV-.t..-.. 
I 18 kr.l 

~og:~ 
I 
I 

1 kr.l 
L ______ ~~.._ 

2-488 
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SN65LBC173, SN75LBC173 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE RECEIVERS 

SLLS170A-OCTOBER 1993-REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee (see Note 1) .............................................. -0.3 V to 7 V 
Input voltage, VI (A or B inputs) ............................................................ ±25 V 
Differential input voltage, VIO (see Note 2) ............................. . . . . • . . . . . . . . . . . . . . .. ±25 V 
Data and control voltage range ....................................................... -0.3 V to 7 V 
Continuous total dissipation ............. ,............................. See Dissipation Rating Table 
Operating free-air temperature range, TA: SN65LBC173 .............................. -40°C to 85°C 

SN75LBC173 ................................ O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ... . . . . . . . . . . . . . . . . . . . . . . . . . . .• 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other condHions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absoMe-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values are with respect to GND. 
2. Differential input voltage is measured at the noninverting input with respect to the comssponding Inverting input. 

PACKAGE 

D 
N 

DISSIPATION RATING TABLE 

TA S 25'C DERATING FACTOR TA = 70'C TA = 85'C 
POWER RATING ABOVE TA = 25°C POWER RATING POWER RATING 

1100mW 
1510mW 

B.7mW'·C 
12.1 mWrC 

708mW 
965mW 

578mW 
784mW 

recommended operating conditions 

Supply voltage, VCC 

Common-mode Input voltage, VIC 

Differential input voltage, VID 

High-level input voltage, VIH 

Low-level input voltage, VIL 

High-level output cumsnt, IOH 

Low-level output current, IOL 

Operating free-air temperature, T A 

I G inputs 

I SN65LBC173 

I SN75LBC173 

~TEXAS 
INSTRUMENTS 
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MIN NOM 

4.75 5 

-7 

2 

-40 

0 

MAX UNIT 

5.25 V 

12 V 

±6 V 

V 

0.8 V 

-8 rnA 

16 rnA 

85 

70 
'C 
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SN65LBC173, SN7~LBC173 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE RECEIVERS 

SLLS170A- OCTO!!ER 1993 - REVISED MAY 1995 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS 

VIT+ Positive-going input threshold voltage 10--BmA 

VIT- Negative-going Input threshold voltage 10=1BmA 

VhY$ Hysteresis voltage (VIT + - VIT _) 

VIK Enable input clamp voltage 11--1BmA 

VOH High-level outPut voltage VIO-200mV, 10H--BmA 

VOL Low-level output voltage VIO - -200 mV, IOL-16mA 

10Z High-impedance-state output current VO·OVtoVCC 

VIH-12V, VCC- 5V, Other Inputs at 0 V 

AorB VIH -12V, VCC- OV, Other inputs at 0 V 
II Bus input current 

inputs VIH--7V, VCC .. 5V, Other inputs at 0 V 

VIH--7V, VCC- OV, Other inputs at 0 V 

IIH' High-level input current VIH-5V 

IlL Low-level input current VIL-OV 

lOS Short-circuit oulJlut current VO-O 
Outputs enabled, 10- 0, VIO-5V 

ICC Supply current 
Outputs disabled 

t All typical values are at VCC - 5 V and TA - 25°C. 

switching characteristics, Vee = 5 V, CL = 15 pF, TA = 25°C 

tpHL 

tpLH 

tPZH 

tpZL 

tPHZ 

tpLZ 

'skID) 

II 

2-490 

PARAMETER TEST CONDITIONS 

Propagation delay time, high- to low-level output 
VIO --1.5 Vto 1.5 V, 

Propagation delay time, low- to high-level output 

Output enable time to high level 

Output enable time to low level 

Output disable time from high level 

Output disable time from low level 

Pulse skew (IIPHL - tpLHI) 

Transition time 

See Figure 2 

See Figure 3 

See Figure 2 

See Figure 3 

See Figure 2 

See Figure 1 

:II TEXAS 
INSTRUMENTS 
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See Figure 1 

MIN TYP't MAX UNIT 

0.2 V 

-0.2 V 

45 mV 

-0.9 -1.5 V 

3.5 4.5 V 

0.3 0.5 V 

±20 IIA 
0.7 1 mA 

O.B 1 mA 

-0.5 -O.B mA 

-0.4 -O.B mA 

±20 jIA 

-20 jIA 

-80 -120 mA 

11 20 
mA 

0.9 1.4 

MIN TYP MAX UNIT 

11 22 30 ns 
11 22 30 ns 

17 30 ns 

1B 30 ns 

35 45 ns 

25 40 ns 

0.5 6 ns 

5 10 ns 



Generator 
(see Note A) 

2V 

SN65LBC173, SN75LBC173 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE RECEIVERS 

SLLS170A- OCTOBER 1993 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

>-+-4t-- Output 
~----1.5V 

Input OV OV 
I I -1.5V 

1 CL = 15pF T (see Note S) 

1-= 
...J 

tPLH ~ ~ ~ ~tpHL 

~O% ~---VOH 
Output 10% 1.3 V 1.3 V 

I I VOL 

tt -+j j.- -.: j+- tt 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 1. tpd and tt Test Circuit and Voltage Waveforms 

vcc 

Output 

1.5V 
J2~ 

>-~'-_~t-""'---i.""'-a'Sl Input ~'j ,:~;-V-- 3V 

1 CL=15pF ~ uv I ov 
T (see Note S) tpZH -+!I i+- ~ I+- tpHZ 

1 -= 5~ See NoteC I I O.5V 

...J ~'j ~_t.._ VOH Output - -
Sl Open 1.3 V '" Sl Cloeed 

---- OV "'1.4V Generator 
2V 

(see Note A) .-.... --1 
VOLTAGE WAVEFORMS 

500 
(see Note D) 

TEST CIRCUIT 

Figure 2. tpHZ and tpZH Test Circuit and Voltage Waveforms 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle - 50%, tr s 6 ns, tf S 6 ns, 
ZO-SOo. 

B,CL includes probe and jig capacitance. 
C. All diodes ara 1 N916 or equivalent. 
D. To test the active-low enable G, ground G and apply an inverted input waveform to G. 
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SN65LBC173, SN75LBC173 
QUADRUPLE LOW·POWER DIFFERENTIAL LINE RECEIVERS 

SLLS170A-OCTOBER 1993- REVISED MAY 1995 

2V 

PARAMETER MEASUREMENT INFORMATION 

I CL = 15 pF 
1 T (see Note B) 
17 
1 

_J 

5kn 

VCC 

2kn 

See NoteC 

Input ~~~~.;;- 3V 
~1.3V ~OV 

I I I. 
tPZL --+j!+- -+j r-- tPLZ 

S2 Open I I S2 Closed 

Generator t-_.-' 
(see Note A) 

Output ~ 1.3V !a: =1.4V 

~}---Jt.=;= VOL 

500 
(see Note D) 

TEST CIRCUIT 

0.5V 

VOLTAGE WAVEFORMS 

, Figure 3. tpZL and tpLZ Test Circuit and Voltage Waveforms 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = SO%, tr ~ 6 ns, tf ~ 6 ns, 

> 
I 

Q) 
01 
S 
~ 
"5 .s-,. 
0 
I 

~ 
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ZO=SOO. 
8, CL includes probe and jig capacitance. 
C. All diodes are 1 N9l6 or equivalent. 
D, To test the active-low enable G, ground G and apply an inverted input waveform to G. 

4.5 

4 

3.5 

3 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 

VC~=~IV 
TA=2SoC 

5.5 

5 -
> 4.5 I -
Q) 
01 4 
~ 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

:::-r:::: ~ t- VCC =5.25 V -r-r-:: ~ r:::: t:- ......... 
VCC=5V _./ -r- :::::-~ 

2.5 r-> 1-> > >-

~ 3.5 
"5 .s- 3 

VCC = 4.75 V ..... 

2 

1.5 

0.5 

o 

r--
"" 

> 
~ "" > 

~ I 0 I 0 

---II 
II II II II II 

0 0 1-0 0 - 0 0-
"> "> "> "> "> "> 

,. 
0 

§ 2.5 . 
2 

J:. 
01 

1.5 :f 
I 
:r: 
~ 

0.5 VID =0.2V 
TA = 25°C 

o 
o 10 20 30 40 50 60 70 80 90 100 o -4 -8 -12 -16-20 -24 -28-32-36-40 

VID - Differential Input Voltage - mV 

Figure 4 
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IOH - High-Level Output Current - mA 
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SN65LBC173,SN75LBC173 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE RECEIVERS 

SLLS170A- OCTOBER 1993 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

LOW·LEVEL OUTPUT VOLTAGE 
VB 

AVERAGE SUPPLY CURRENT 
VB 

LOW·LEVEL OUTPUT CURRENT FREQUENCY 

TA=2S0C 
VCC=SV / VID =200 mV 

14 TA=2S0C 
~ .... VCC=SV 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

!/ 
o 3 6 9 12 1S 18 21 24 27 30 

o 
10K 100K 2M 10M 100M 

0.8 

0.6 

oC 0.4 E 
I 

i 0.2 

::0 0 () 

i 
.5 

-0.2 

I 
.: -0.4 

-0.6 

-0.8 

-1 
-8 

IOL - Low-Level Output Current - mA 

Figure 6 

BUS 
INPUT CURRENT 

VB 
INPUT VOLTAGE 

(COMPLEMENTARY INPUT AT 0 V) 

The shaded region of this graph represents 
more than 1 unit load per R8-485. 

24.S 

II) 
24 

c 
I 

I 
j:: 

l' 
23.S 

~ 
c 
0 23 i 
Ii. e 
II. 22.S 

22 

f - Frequency - Hz 

Figure 7 

PROPAGATION DELAY TIME 
VB 

FREE·AIR TEMPERATURE 

VCC=SV 
CL=1SpF 
VIO=±1.SV 

tP~ 
/ 

V V 
V ./ 

I'"" V 
tp'",Y 

./ 

V i"'" 

~ ~ 

/ 

/ 

-6 -4 -2 0 2 4 6 8 10 12 -40 -20 0 20 40 60 80 100 
VI-Input Voltage - V 

FigureS 
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TA - Free-Air Temperature - °C 

Figure 9 
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• Meets or Exceeds the Requirements of 
ANSI Standards EIAITIA-422-B and RS-485 
and ITU Recommendation V.11. 

• Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 

• 3-State Outputs 

• Common-Mode Output Voltage Range of 
-7Vt012V 

• Active-High Enable 

• Thermal Shutdown Protection 

• Positive- and Negative-Current Limiting 

• Operates From Single 5-V Supply 

• Low Power Requirements 

• Functionally Interchangeable With MC3487 

description 

The SN75174 is a monolithic quadruple 
differential line driver with 3-state outputs. It is 
designed to meet the requirements of ANSI 
Standards EIAlTIA-422-8 and RS-485 and ITU 
Recommendation V.11. The device is optimized 
for balanced multipoint bus transmission at rates 
up to 4 megabaud. Each driver features wide 
positive and negative common-mode output 
voltage ranges making it suitable for party-line 
applications in noisy environments. 

The SN75174 provides positive- and negative­
current limiting and thermal shutdown for 
protection from line fault conditions on the 
transmission bus line. Shutdown occurs at a 
junction temperature of approximately 150°C. 
This device offers optimum performance when 
used with the SN75173 or SN75175 quadruple 
differential line receivers. 

The SN7 517 4 is characterized for operation from 
O°C to 70°C. 

FUNCTION TABLE 
(each driver) 

OUTPUTS 
INPUT ENABLE 

V Z 

H H H L 

L H L H 

X L l l 
H = TTL high level, X = irrelevant, 
L = TTL loW level, 
l = high impedance (off) 

SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLS039B - OCTOBER 1980 - REVISED MAY 1995 

1Y 
1Z 

1,2EN 
2Z 

1,2EN 
2Z 
NC 
2Y 
2A 

GND 

N PACKAGE 

(TOP VIEW) 

Vcc 
4A 
4Y 
4Z 
3,4EN 
3Z 
3Y 
3A 

OW PACKAGE 
(TOP VIEW) 

Vcc 
4A 
4Y 
NC 
4Z 
3,4EN 
3Z 
NC 

9 3Y 
3A 

NC - No internal connection 

logic symbolt 

1,2EN 
4 

r1 ~N 

~ 
1 \1 

1A 
\1 

7 
2A 

3,4EN 
12 

_I EN r1 L:j' 
~ 

9 \1 
3A 

\1 

15 
4A 

2 

3 

6 

5 

10 

11 

14 

13 

1V 

1Z 

2V 

2Z 

3V 

3Z 

4V 

4Z 

t This symbol is in accordance with ANSI/IEEE Std 91-984 
and IEC Publication 617-12. 
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SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 
SLLS039B - OCTOBER 1980 - REVISED MAY 1995 

logic diagram, each drIver (positive logic) 

A ----i 

EN 

schematics of inputs and outputs 

y 

Z 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

VCC -------41....---- ---..... ---VCC 

Input - ..... -+----1 

Data Inputs: R(eq) = 3 kO NOM 
Enable Inputs: R(eq) = 8 kO NOM 
R(eq) = equivalent rasletor 

R(eq) 

t_--- Output 

, ...... --..... --- ~ND 

absolute maximum ratings over operating free-air temperature {unless othelWlse noted)t 

Supply voltage, Vee (see Note 1) ..................•....•.•....•.. '............................ 7 V 
Output voltage range,Vo ......•.................................... , ..............•. -10 V to 15 V 
Input voltage, VI ., •...•..........•••............... ' .• " . . . . . . • • . . . . . . . . . . . • . •. • . . .. . . . . . .. 5.5 V 
Continuous total dissipation ...........................•. ~ . . . . . . . . . . . .. See Dissipation Rating Table 
Operating free-air temperature range, TA ............................... , ....•.....•... O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds •..•• . . . • . • • . • . . • . . . . . . . . . . . . .. 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values are with respect to the network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE TAS2S·C DERATING FACTOR TA=70·C 
POWER RATING ABOVE TA = 25·C POWER RATING 

OW 1125mW 9.0mWrC 720mW 
N 1150mW 9.2mWrC 786mW 

2-496 
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SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLS039B - OCTOBER 1980 - REVISED MAY 1995 

recommended, operating conditions 
MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, VIL 0.8 V 

Common-mode output voltage, VOC -7 to 12 V 

High-level output current, 10H -60 mA 

Low-level output current, 10L 60 mA 

Operating free-air temperature, TA 0 70 ·C 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Input clamp voltage II =-18mA -1.5 V 

VOH High-level output voltage VIH =2 V, VIL=0.8V, 3.7 V 
IOH=-33 mA 

VOL Low-level output voltage VIH =2 V, VIL= 0.8 V, 
1.1 V 

IOL=33 mA 

Vo Output voltage 10=0 0 6 V 

IVODll Differential output voltage 10=0 1.5 6 6 V 

RL= 1000, See Figure 1 
1/2VODl 

V 
IVOD21 Differential output voltage or2:t 

RL= 540, See Figure 1 1.5 2.5 5 V 

VOD3 Differential output voltage See Note 2 1.5 5 V 

AIVODI 
Change in magnitude of differential output 
voltage§ 

±0.2 V 

VOC Common-mode output voitage'l RL=5400rl000, See Figure 1 
+3 V 
-1 

AIVOCI Change in magnitude of common-mode output ±0.2 V 
voltage§ 

10 Output current with power off VCC = 0, VO=-7Vto 12V ±100 IJA 
10Z High-impedance-state output current VO=-7Vto12V ±100 IJA 
IIH High-level input current VI =2.7V 20 IJA 
IlL Low-level input current VI =0.5V -360 IJA 

VO=-7V -180 

lOS Short-circuit output current VO= VCC 180 mA 

Vo = 12V 
I 

500 

I Outputs enabled 38 60 
ICC Supply current (all drivers) No load mA I Outputs disabled 18 40 

t All tYPical values are at VCC = 5 V and TA = 25·C. 
:tThe minimum VOD2 with a 100-0 load is either 1/2 VODl or 2 V,. whichever is greater. 
§ AIVODI and AIVOCI are the changes in magnitude of VOD and VOC, respectively, that occur when the inputis changed from a high levelto a low 

level. 
~ In ANSI Standard EIAlTIA-422-B, Voc, which is the average of the two output voltages with respect to ground, is called output offset voltage, 

VOS· 
NOTE 2: See EIA Standard RS-485. 
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SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLS039B-OCTOBER 1980- REVISED MAY 1995 

switching characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

IeICOD) Dlfferential-output delay time 45 65 ns 

tt(OD) Differential-output transition time 
RL-54 0, See Figure 2 

80 120 ns 

tpZH Output enable time to high level RL= 1100, See Figure 3 80 120 ns 

tpZL Output enable time to low level RL-1100, See Figure 4 65 80 ns 

tpHZ Output disable time from high level RL=1100, See Figure 3 75 115 ns 

tPLZ Output disable tilTle from low level RL-1100, See Figure 3 18 30 ns 

SYMBOL EQUIVALENTS 

DATA SHEET PARAMETER EIAlTIA-422-B R8-485 

Vo Voa Vob Voa Vob 

IVOD1' Vo Vo 

IVOD2' Vt (RL = 1000) Vt(RL-540) 

IVOD3' 
Vt (Test Termination) 

Measurement 2) 

AIVOD' "Vt'-'Vt" IIVtl-IVtll 

VOC IVosl IVosl 

AIVOCI IVos-Vosl IVos-Vosl 

lOS IIsal,lIsbl 

10 IIxal,lIxbl 'ia,'ib 

PARAMETER MEASUREMENT INFORMATION 

Figure 1. Differential and Common-Mode Output Voltages 

Input .. ~:~- 3V :.J!, . .,Y ~ 
I·: I OV 

Generetor 
(eee Note A) 50 0 

CL = 50 pF Output 
(see Note B) 

tci(OD) --.I 14- ~ I+- tci(OD) 
1 -1 __ "'2.5V 

90%1 190% 
Output 50% I I 50% 

100/0: : 100/0 "'2.5 V 

tt(OD) =;! 14- --.I !; tt(OD) 

..... ___ -r.,. 3 V 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The Input pulse is supplied by a generator having the following characteristics: tr:s; 5 ns, tf:S; 5 ns, PRR :s; 1 MHz, duty cycle - 50%, 
Zo=50n 

B. CL includes probe and stray capacitance. 

Figure 2. Differential-Output Test Circuit and Voltage Waveforms 

~1ExAs 
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SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLS039B - OCTOBER 1980 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Input ~~.~v--- 3V 

~ Oov; i'C- ov 
f---l- tPZH I 0.5 V 

r----.., 
3VtoOV I Output 

Generator L J CL = 50 pF[' RL = 1100 

~-*--VOH 
Output I I 1-'-

2.3 V 1 

(see Note A) 500 ---- (see Note B1 -=-

t L o.J Voff *0 V 
PHZ --,.--p\ 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 3. Test Circuit and Voltage Waveforms 

5V 

RL=1100 

OVto3V I Output 

Generator L J CL = 50 pFi 
(see Note A) 500 ---- (seeNoteB1 

\ 1.5V 

1\ OV 

~tpLZ 
I 5V 

~ '------' -, VOL 

- 3V 

Output 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 4. Test Circuit and Voltage Waveforms 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR S; 1 MHz. duty cycle = 50%, tr S; 5 ns, tf S; 5 ns, 
ZO=50n 

B. CL includes probe and stray capacitance. 
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SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLS039B-OCTOBER 1980- REVISED MAY 1995 

5 
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I 4 
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o 

........ 

TYPICAL CHARACTERISTICS 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

I 

VCC=5V 
TA=25°C -

I--........ 
~ 

........... 
.......... 

-20 -40 -60 -80 -100 -120 

10H - High-Level Output Current - rnA 

Figure 5 

DIFFERENTIAL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

I I I 

VCC=5V 
TA=25°C -

~ 
........ 
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i'- i'.. 

r'\ 
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> 
I 

CI) 
CII 
j!! 

~ 
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.& 
:::I 
0 
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:1 
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'I: 
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1.5 

0.5 

o 
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30 

20 

10 

0 
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o 

I-

LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 

I 
VCC=5V 
TA = 25°C 

I 
I 
I 
I 

.-/ -/ i--""'" 

20 40 60 80 100 120 

IOL - Low-Level Output Current - rnA 

Figure 6 

OUTPUT CURRENT 
vs 

OUTPUT VOLTAGE 

I I I I 
Output Disabled 
TA = 25°C 

\"VCC=OV 

~,... 

(4- VCC=5V 

o 10 20 30 40 50 60 70 80 90 -25 -20 -15 -10 -5 0 5 10 15 20 25 

10 - Output Current - rnA 

Figure 7 
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QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLS039B - OCTOBER 1980 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

II 

SUPPLY CURRENT 
vs 

SUPPLY VOLTAGE 

I 
r- No Load 

Outputs Enabled 
r- TA = 25°C 

# 
InputaOp~~ ~ 

IJ 
A ~Inputs 

1(/ Grounded 

" l.--' tIIf? 

o 2 3 4 567 

Vee - Supply Voltsge - V 

Figure 9 

1i 
I 

C 
~ 
::I 

(.) 

>-a. a. 
::I 
0 
I 
(.) 

E 

8 

30 

25 

20 

15 

10 

5 

o 

NJLoad i 

SUPPLY CURRENT 
vs 

SUPPLY VOLTAGE 

I 
Input Open 

~ Outputs Disabled 
TA = 25°C 

/ 

/ 
V 

/ 
V 

/~ 

/ 

I 

/ 

o 2 3 4 5 6 7 
Vee - Supply Voltsge - V 

Figure 10 

APPLICATION INFORMATION 

RT RT 

8 

1/4SN75173 Upto 32 
R6-485 Unit Loads 

1/4 SN75175 

• • • 

1/4 SN75172 1/4SN75173 1/4SN75173 1/4 SN75174 

NOTE: The line length should be terminated at both ends in its characteristic impedance (RT = ZO). Stub lengths off the main line should be kept 
as short as possible. 

Figure 11. Typical Application Circuit 
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• Meets or Exceeds the Requirements of 
ANSI EIAITIA-422-B and R8-485 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Designed for up to 2()"Mbps Operation In 
Both Serial and Parallel Applications 

• Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 

• Low Supply Current Requirements 
55 mA Max 

• Wide Positive and Negative Input/Output 
Bus Voltage Ranges 

• Driver Output Capacity ... ±60 mA 
• Thermal-Shutdown Protection 
• Driver Positive- and Negative-Current 

Limiting 

• Functionally Interchangeable With SN75174 

description 

The SN65ALS174A and SN75ALS174A are 
quadruple line drivers with 3-state differential 
outputs. They are designed to meet the 
requirements of ANSI Standards EIAlTIA-422-B 
and RS-485. These devices are optimized for 
balanced multipoint bus transmission at rates of 
up to 20 Mbps. Each driver features wide positive 
and negative common-mode output voltage 
ranges that make them suitable for party-line 
applications in noisy environments. 

The SN65ALS174A and SN75ALS174A provide 
positive- and negative-current limiting and thermal 
shutdown for protection from line fault conditions 
on the transmission bus line. Shutdown occurs at 
a junction temperature of approximately 150°C. 

The SN65ALS174A is characterized for operation 
from -40°C to 85°C and the SN75ALS174A is 
characterized for operation from O°C to 70°C. 

SN65ALS174A,SN75ALS174A 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SLLS122D -JULY 1991 - REVISED MAY 1995 

SN75ALS174A ••• N PACKAGE 
(TOP VIEW) 

2A 
GND 8 

Vcc 
4A 
4Y 
4Z 
3,4EN 
3Z 
3Y 

SN65ALS174A, SN75ALS174A ••• OW PACKAGE 
(TOP VIEW) 

1A Vcc 
1Y 4A 

4Y 
NC 

1,2EN 4Z 
2Z 3,4EN 
NC 3Z 
2Y NC 
2A 

GND 

NC-No internal connection 

FUNCTION TABLE 
(each driver) 

INPUT ENABLES OUTPUTS 
A Y Z 

H H H L 
L H L H 
X L Z Z 

H - high level, L = low level, X = irrelevant, 
Z = high impedance (off) 

~TEXAS 
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SN65ALS174A, SN75ALS174A 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SLLS122D -JULY 1991 - REVISED MAY 1995 

logic symbolt logic diagram (positive logic) 

1,2EN 

1Y 
1A 

1Z 

2Y 
2A 

2Z 

3,4EN 

3Y 
3A 

3Z 

4Y 
4A 

4Z 

t This symbol is in accordance with ANSI/IEEE Sid 91-1984 and 
lEG Publication 617-12. 

Pin numbers shown are for the N package. 

sche~atics of inputs and outputs 

1,2EN 

1A 

2A 

3,4EN 

3A 

4A 

EQUIVALENT OF EACH INPUT 

Vee---~ 

TYPICAL OF ALL OUTPUTS 

Input 

2-504 

35knNOM 
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SN65ALS174A,SN75ALS174A 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SLLS122D-JULY 1991- REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Input voltage, VI ............................................................................ 7 V 
Output voltage range, Vo ........................................................... -9 V to 14 V 
Continuous total dissipation ........................................... See Dissipation Rating Table 
Operating free-air temperature range, TA: SN65ALS174A .............................. -40°C to 85°C 

SN75ALS174A ................................ O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1 ,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values are with respect to network GND. 

PACKAGE 

DW 

N 

DISSIPATION RATING TABLE 

TA~25·C DERATING TA=70·C TA=85·C 
POWER RATING FACTOR POWER RATING POWER RATING 

1125mW 

1150mW 

9.0mW'·C 

9.2mW'·C 

720mW 

735mW 

585mW 

598mW 

recommended operating conditions 

Supply voltage, VCC 

High-level input voltage, VIH 

Low-level input voltage, V I L 

Common-mode output voltage, VOC 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, TA I SN55ALS174A 

I SN75ALS174A 

~TEXAS 
INSTRUMENTS 
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MIN 

4.75 

2 

-40 

0 

NOM MAX UNIT 

5 5.25 V 

V 

0.8 V 

12 V -7 

-50 mA 

50 mA 

85 
·C 

70 
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SN65ALS174A, SN75ALS174A 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SLLS122D -JULY 1991- REVISED MAY 1995 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Input clamp voltage 11=-18mA -1.5 V 

Va Output voltage 10=0 0 6 V 

IVOD11 Differential output voltage 10=0 1.5 6 V 

RL = 100n 
1/2VOD1 

IVOD21 Differential output voltage See Figure 1 or 2:1: V 

RL=54n 1.5 2.5 5 

IVOD31 Differential output voltage See Note 2 1.5 5 V 

AIVODI 
Change in magnitude of 
differential output voltage§ 

±0.2 V 

VOC Common-mode output voltage ~ RL =54 n or100 n, See Figure 1 3 V -1 

AIVOCI 
Change in magnitude of 
common-mode output voltage§ 

±0.2 V 

10 Output current with power off VCC= 0, Va = -7 V to 12 V ±100 !lA 
10Z High-impedance-state output current VO= -7Vt012V ±100 !lA 
IIH High-level input current VI =2.7V 20 !lA 
IlL Low-level input current VI = 0.4 V -100 !lA 
lOS Short-circuit output current VO= -7Vt012V ±250 rnA 

Outputs enabled 36 55 
ICC Supply current (all drivers) No load rnA 

Outputs disabled 16 30 

t All tYPical values are at VCC = 5 V and TA = 25°C. 
:I: The minimum VOD2 with a 100-n load is either 1/2 VOD1 or 2 V, whichever is greater. 
§ AI VODI and AI Voe I are the changes in magnitude of VOD and Voe, respectively, that occur when the input is changed from a high level to a 

low level. 
If In ANSI Standard EIAlTIA-422-8, VOC, which is the average of the two output voltages with respect to ground, is called output offset voltage, 

Vas· 
NOTE 2: See EIA Standard RS-485, Figure 3-5, Test Termination Measurement 2. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF 

PARAMETER TEST CONDITIONS 

ideOD) Differential output delay time RL = 54 n, See Figure 2 

tpZH Output enable time to high level RL= 110n, See Figure 3 

tpZL Output enable time to low level RL= 110n, See Figure 4 

tpHZ Output disable time from high level RL= 110n, See Figure 3 

tpLZ Output disable time from low level RL= 110 n, See Figure 4 

t All tYPical values are at Vec = 5 V and TA = 25°C. 

2-506 
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MIN TYPt MAX UNIT 

9 15 22 ns 

30 45 70 ns 

25 40 65 ns 

10 20 35 ns 

10 30 45 ns 



Generator 
(see Note A) 

500 

3V 

SN65ALS174A,SN75ALS174A 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SLLS122D - JULY 1991 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Figure 1. Differential and Common-Mode Output Voltages 

TEST CIRCUIT 

'---._-e---'-- Z 

T CL=50pF 
"::" (see Note B) 

3 V ---.,_-----"\. 
Input 1.5 V 1.5 V 

OV I 1"---

-.I ~ tc!(ODH) ---.I ~d(ODL) 
Output Z ==::J(I ~ 

Output Y -----... 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, Zo = 50 0, duty cycle = 50%, tf $ 5 
ns, tr $ 5 ns. 

B. CL includes probe and stray capacitance. 

Figure 2. Differential-Output Test Circuit and Delay and Transition Times Voltage Waveforms 

Output 

OVor3V 

Inpu~1.5V 
I 

'i~.~V-- :: 
Generator 

(see Note A) 500 

I 
I I I CL=50 PFT L _____ ..1 (see Note B) 

TEST CIRCUIT 

I 
I+- tpZH I 
1/ I 

OutPut~_-.J-f 2.3 V : 

-+I 

tpHZ --+I 

VOLTAGE WAVEFORMS 

0.5 V 

~= VOH 

I Voff~O V 
1+ 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, Zo = 50 0, duty cycle = 50%, tf $ 5 
ns, tr $5 ns. 

B. CL includes probe and stray capacitance. 

Figure 3. Test Circuit and Voltage Waveforms, tpZH and tPHZ 

~·TEXAS 
INSTRUMENTS 
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SN65ALS174A,SN75ALS174A 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SLLS122D-JULY 1991 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

,.----, 
I I S1 

5V 

RL=1100 

Output 
OVor3V 

r-----~~--Wl I 
I I CL=50pF T Generator 

(see Note A) 500 L ____ ..J (see Note B) 

TEST CIRCUIT 

Inpu~1.5V ~~5~---

I 
.1 

I 
tPZL I0Il ~tpLZ 

1 I 
Output \.3 V Y-1-,-

0.5 V 

VOLTAGE WAVEFORMS 

3V 

OV 

5V 

VOL 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, Zo = 50 n, duty cycle = 50%, tf ~ 5 
ns, tr~ 5 ns. 

B. CL includes 'probe and stray capac~ance. 

Figure 4. Test Circuit and Voltage Waveforms, tpZL and tpLZ 

~1ExAs . 
INSTRUMENTS 
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SN55LBC174 
QUADRUPLE LOW·POWER DIFFERENTIAL LINE DRIVER 

SGLS082 - MARCH 1995 

• Meets EIA Standard RS·485 

• Designed for High·Speed Multipoint 
Transmission on Long Bus Lines In Noisy 
Environments 

• Supports Data Rates up to and Exceeding 
Ten Million Transfers Per Second 

• Common-Mode Output Voltage Range of 
-7Vto 12 V 

• Positive- and Negative-Current Limiting 

• Low Power Consumption ... 1.5 mA Max 
(Output Disabled) 

description 

The SN55LBC174 is composed of monolithic 
quadruple differential line drivers with 3-state 
outputs. This device is designed to meet the 
requirements of the Electronics Industry 
Association (EIA) Standard RS-485 and is 
optimized for balanced multipoint bus 
transmission at data rates up to and exceeding 10 
million bits per second. Each driver features wide 
positive and negative common-mode output 
voltage ranges, current limiting, and 
thermal-shutdown protection making it suitable for 
party-line applications in noisy environments. This 
device is designed using LinBiCMOSTM, 
facilitating ultra-low power consumption and 
inherent robustness. 

The SN55LBC174 provides positive and 
negative-current limiting and thermal shutdown 
for protection from line fault conditions on the 
transmission bus line. This device offers optimum 
performance when used with the SN55LBC173 
quadruple line receiver. The SN55LBC174 is 
available in the 16-pin COIP package (J), the 
16-pin CPAK (W), or the 20-pin LCCC package 
(FK). 

The SN55LBC174 is characterized for operation 
over the military temperature range of -55°C to 
125°C. 

LinBiCMOS is a trademark of Texas Instruments Incorporated. 

J OR W PACKAGE 
(TOP VIEW} 

1Y 
1Z 

2Y 11 

2A 
GND 8 

FKPACKAGE 
rrOPVIEW) 

() 

>-~~~~ 

Vcc 
4A 
4Y 
4Z 
3,4EN 
3Z 
3Y 
3A 

3 2 1 20 19 

1,2EN 5 

18 4Y 

17 4Z 

16 NC NC 

2Y 

9 10 11 12 13 

~ ~ ~ ~ ~ 
(!) 

NC - No internal connection 

FUNCTION TABLE 
(each driver) 

15 3,4EN 

14 3Z 

OUTPUTS 
INPUT ENABLE 

Y Z 

H H H L 
L H L H 
X L Z Z 

H = high level, L = low level, 
X = irrelevant, Z = high impedance (off) 

~TEXAS 
INSTRUMENTS 

Copyright © 1995, Texas Instruments Incorporated 
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SN55LBC174 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE DRIVER 

SGLS082 - MARCH 1995 

logic symbolt logic diagram (positive logic) 

1,2EN 
4 

,J ~N 
[> 2 

1 V' 1Y 
3 

V' 1Z 1A 
6 

7 2Y 
2A 5 2Z 

3,4EN 
12 

~ Lo!iN 

[> 
9 V' 

10 3Y 
3Z 

.' 11 
V' 

3A 

4Y 14 
15 

4A 13 4Z 

t This symbol is in accordance with ANSI!I EEE Std 91-1984 
and lEG Publication 617-12. 

Pin numbers shown are for the J or W package. 

schematic of inputs and outputs 

ALL INPUTS 

1A 

1,2EN 

7 
2A 

9 
3A 

3,4EN 

15 
4A 

YORZOUTPUT 

- ..... ----4t-__ ----...... - -- Vee Vee -- ---...... -

2-510 

2000 
Input -e-4~Nv---4 ..... - .... ---e 

~TEXAS . 
INSTRUMENTS 
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Driver 

1Y 

1Z 

2Y 

2Z 

3Y 

3Z 

4Y 

4Z 

Output 



SN55LBC174 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE DRIVER 

SGLS082 - MARCH 1995 

absolute maximum ratings over operating free-air temperature (unless otherwise noted)t 

Supply voltage range, Vee (see Note 1) .............................................. -0.3 V to 7 V 
Output voltage range, Vo ................................... :...................... -10 V to 15 V 
Input voltage range, VI .............................................................. -0.3 V to 7 V 
Continuous power dissipation .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. internally limited:!: 
Operating free-air temperature range, T A .......................................... -55°C to 125°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ...................... -65°C to 150°C 

. t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated cond~ions for extended periods may affect device reliability. 

:j: The maximum operating junction temperature is internally limited. Use the dissipation rating table to operate below this temperature. 
NOTE 1: All voltage values are with respect to GND. 

DISSIPATION RATING TABLE 

PACKAGE 
TA",25°C DERATING FACTOR 

POWER RATING ABOVE TA = 25°C 

FK 1375 mW 11.0mW/oe 

J 1375mW 11.0 mW/oe 

W 1000mW 8.0mW/oe 

recommended operating conditions 

Supply voltage, Vee 

High-level input voltage, VIH 

low-level input voltage, Vil 

Voltage at any bus terminal (separately or common mode), Va Vorl 

High-level output current, IOH 

Low-level output current, IOl 

Operating free-air temperature, T A 

Vorl 

Vorl 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • OALLAS. TEXAS 75265 

TA = 125°C 
POWER RATING 

275mW 

275mW 

200mW 

MIN NOM MAX 

4.75 5 5.25 

2 

0.8 

12 

-7 

-60 

60 

-55 125 

UNIT 

V 

V 

V 

V 

mA 

mA 

·e 
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SN55LBC174 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE DRIVER 

SGLS082 - MARCH 1995 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Input clamp voltage 11=-18mA -1.5 V 

Differential output voltage+ 
RL = 54 0, See Figure 1 1.1 1.8 5 

IVODI V 
RL = 60 0, See Figure 2 1.1 1.7 5 

AIVODI Change in magnitude of differential output voltage§ ±0.2 V 

VOC Common-mode output voltage RL = 54 0, See Figure 1 3 V 
-1 

AIVOCI Change in magnitude of common-mode output voltage§ ±0.2 V 

10 Output current with power off VCC= 0, VO=-7Vto 12V ±100 IlA 
10Z High-impedance-state output current VO=-7Vto12V ±100 IlA 
IIH High-level input current VI = 2.4 V -100 IlA 
IlL Low-level input current VI = 0.4 V -100 IlA 
lOS Short-circuit output current VO=-7Vto12V ±250 rnA 

I Outputs enabled 7 
ICC Supply current (all drivers) No load I Outputs disabled 

rnA 
1.5 

t All tYPical values are at VCC = 5 V and TA = 25°C. 
+ The minimum VOD specification does not fully comply with EIA Standard RS-485 at operating temperatures below O°C. The lower output signal 

should be used to determine the maximum signal transmission distance. 
§ AIVODI and AIVOCI are the changes in magn~ude ofVOD and VOC, respectively, that oocurwhen the input is changed from a high level to a low 

level. 

switching characteristics, Vee = 5 V 
PARAMETER 

Id(OD) Differential output delay time 

tt(OD) Differential output transition time 

tpZH Output enable time to high level 

tpZL Output enable time to low level 

tpHZ Output disable time from high level 

tpLZ Output disable time from low level 

TEST CONDITIONS 

RL=540, See Figure 3 

RL = 54 0, See Figure 3 

RL=1100, See Figure 4 

RL = 110O, See Figure 5 

RL = 1100, See Figure 4 

RL= 1100, See Figure 5 

~ThxAS 
INSTRUMENTS 

TA 

25°C 

- 55°C to 125°C 

25°C 

-55°C to 125°C 

25°C 

-55°C to 125°C 

25°C 

_55°C to 125°C 

25°C 

-55°C to 125°C 

25°C 

-55°C to 125°C 

2-512 POST OFFICE BOX 655303 • OALLAS, TEXAS 75265 

MIN TYP MAX UNIT 

2 11 20 
ns 

2 40 

4 15 25 
ns 

4 40 

30 
ns 

40 

30 
ns 

40 

50 
ns 

90 

30 
ns 

45 



Generator 
(see Note A) 

3V 

SN55LBC174 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE DRIVER 

SGLS082 - MARCH 1996 

PARAMETER MEASUREMENT INFORMATION 

Figure 1. Differential and Common-Mode Output Voltages 

Vtest 

y 

z 

-7 V c Vtest c 12 V 
...... __ ....... Vtest 

Figure 2. Driver VOD Test Circuit 

TEST CIRCUIT 

RL=54Q 

CL=5OpF 
(see Note B) 

Output 

Input /1.6 V \~~-3V 
I 1 ov 

Ic:I(OD) -+I 1+ -+1 1.- Ic:I(OD) 
11._ -2.5V 

Output 500/0 it 90% ti. 50% 
__ ·--'1/1 100/0 1 ~ -.-2.5V 

tt(OD) -+I I+- -+i I+- 11(00) 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR S 1 MHz, duty cycle S 50%, tr S 5 ns, tf S 5 ns, 
Zo=50n 

B. CL includes probe and stray capacitance. 

Figure 3. Driver Dlfferentlal-OutputTest Circuit Delay and Transition-Time Waveforms 

~TEXAS 
INSTRUMENTS 
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SN55LBC174 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE· DRIVER 

SGLS082 - MARCH 1995 

PARAMETER MEASUREMENT INFORMATION 

Sl 
3VorOV ----I Output 

Input ~.SV ~.~V--- 3V 

Jr' ,. OV 
Input 

Generator 
(see Note A) SO Q 

CL=SOpF I 
(see Note B) 

-= 7 

TEST CIRCUIT 

RL = 110 Q 

Output 

1 'O.SV 
tpZH -I4-1.-~.1 , *-

l! .: K=. - VOH 
7 2.3V , , 

----'. " VOff ~ 0 V 
tpHZ~ 

VOLTAGE WAVEFORMS 

Figure 4. tpZH and tpHZ Test Circuit and Waveforms 

Sl 

SV· 

RL=110Q 

Output 
OVor3V ---I 

InputJ1.SV 

, 
Input 

Generator 
(see Note A) SO Q 

TEST CIRCUIT 

CL=SOpF I 
(see Note B) 

tPZL ---J+-+I 
1 __ ..,.1 

\2.3V Output 

VOLTAGE WAVEFORMS 

Figure 5. tpZL and tpLZ Test Circuit and Waveforms 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR $ 1 MHz, duty cycle $ 50%, tr $ 5 ns, tf $ 5 ns, 

ZO=50n 

2-514 

B. CL includes probe and stray capacitance. 
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SN55LBC174 
QUADRUPLE LOW·POWER DIFFERENTIAL LINE DRIVER 

SGLS082 - MARCH 1995 

TYPICAL CHARACTERISTICS 

OUTPUT CURRENT 
vs 

OUTPUT VOLTAGE 

I. _ ~ .1 
_ Output Disabled 

TA = 25°C 

I. VCC=O 

I I 
~ VCC=5V 

> 
I ., 

01 

~ 
:i 
'S 
13-
:::I 
0 
Gi 
~ 
..J 

~ 
..J 
I ... 
0 
> 

5 

4.5 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

LOW·LEVEL OUTPUT VOLTAGE 
vs 

LOW·LEVEL OUTPUT CURRENT 

I 
VCC=5V 
TA = 25°C 

/ ...... 

~ 
7 

,.".,. 

-25 -20 -15 -10 -5 0 5 10 15 20 25 0_20 0 20 40 60 80 100 120 

3 

2.5 

2 

1.5 

Vo - Output Voltage - V 

Figure 6 

DIFFERENTIAL OUTPUT VOLTAGE 
vs 

FREE·AIR TEMPERATURE 

1-
RL=540 
VCC=5V 

/ 

5 

> 4.5 
I ., 
J 4 
:i 
} 3.5 

~ 
3 

:f 2.5 
I 
::t: 

IOL - Low-Level Output Current - mA 

Figure 7 

HIGH· LEVEL OUTPUT VOLTAGE 
vs 

HIGH·LEVEL OUTPUT CURRENT 

I 
VCC=5V 
TA = 25°C 

"-............. 

............ 

" 
is 
'c .p 0.5 .p 2 

o 1.5 

~ ~ ~ 0 ~ 40 60 80 100 20 

T A - Free-Air Temperature - °C 

FigureS 

~TEXAS 
'INSTRUMENTS 

o -20 -~O -60 -80 -100 -120 

IOH - High-Level Output Current - mA 

Figure 9 
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SN55LBC174 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE DRIVER 

SGLS082 - MARCH 1995 

TYPICAL CHARACTERISTICS 

3 

> 2.5 I 
G> 
CI 

~ 
~ 2 .. 
'" .a-
'" 0 1.5 

~ 
! 
~ 
Ci 
I 
c 0.5 0 
> 

o 
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........ 

DIFFERENTIAL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

VCC=5V 
TA = 25·C 

....... 
........... 
~ 

......... 
~ 

" \ 
\ 

\ 

14 
II! 
I 13 

i 12 
o 

11 

10 

9 

8 

7 

6 

5 

4 

PROPAGATION DELAY TIME, 
DIFFERENTIAL OUTPUT 

vs 
FREE-AIR TEMPERATURE 

RL = 54(.1 
CL=50pF 

I--VCC=5V --I--

/ 
I 

/ 

o 10 20 30 40 50 60 70 80 90 100 

10 - Output Current - mA 

-60 -40 -20 0 20 40 60 80 100 

Figure 10 
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TA - Free-Air Temperature _·C 

Figure 11 



SN65LBC174, SN75LBC174 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE DRIVERS 

• Meets or Exceeds the Standard EIA-485 

• Designed for High-Speed Multipoint 
Transmission on Long Bus Lines In Noisy 
Environments 

• Supports Data Rates up to and Exceeding 
Ten MIllion Transfers Per Second 

• Common-Mode Output Voltage Range of 
-7Vt012V 

• Positive- and Negative-Current Limiting 
• Low Power Consumption ... 1.5 mA Max 

(Output Disabled) 

• Functionally Interchangeable With SN75174 

description 

The SN65LBC174 and SN75LBC174 are 
monolithic, quadruple, differential line drivers with 
3-state outputs. Both devices are designed to 
meet the requirements of the Electronics Industry 
Association Standard EIA-485. These devices 
are optimized for balanced multipoint bus 
transmission at data rates up to and exceeding 
10 million bits per second. Each driver features 
wide positive and negative common-mode output 
voltage ranges, current limiting, and thermal­
shutdown protection, making it suitable for 
party-line applt:ations in noisy environments. 
Both devices are designed using linBiCMOSTM, 
faCilitating ultra-low power consumption and 
inherent robustness. 

Both the SN65LBC17 4 and SN75LBC17 4 provide 
positive-and negative-current limiting and thermal 
shutdown for protection from line fault conditions 
on the transmission bus line. These devices offer 
optimum performance when used with the 
SN75LBC173 or SN75LBC175 quadruple line 
receivers. The SN65LBC174 and SN75LBC17 4 
are available in the 16-terminal DIP package (N) 
and the 20-terminal wide-body small outline 
intergrated circuit (SOIC) package (DW). 

SLLSiS2-JULY 1993 

N PACKAGE 
(TOP VIEW) 

1A VCC 
1Y 4A 

1Z 4Y 

2A 

GND 

4Z 

3,4EN 
3Z 

3Y 

3A 

DWPACKAGE 
(TOP VIEW) 

1A VCC 
1Y 4A 

NC 4Y 

NC 
4Z 

3,4EN 
3Z 

2Y NC 
2A 3Y 

GND 3A 

NC - No internal connection 

FUNCTION TABLE 
(each driver) 

OUTPUTS 
INPUT ENABLE 

Y Z 

H H H L 
L H L H 
X L Z Z 

H = high level, L = low level, 
X = irrelevant, Z = high impedance (off) 

The SN75LBC174 is characterized for operation over the commercial temperature range of O°C to 70°C. The 
SN65LBC174 is characterized over the industrial temperature range of -40°C to 85°C. 

LinBiCMOS is a trademark of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN65LBC174, SN75LBC174 
QUADRUPLE LOW·POWER DIFFERENTIAL LINE DRIVERS 

SLLS162 -JULY 1993 

logic symbolt logic diagram (positive logl~) 

1,2EN 
4 

/ 

SN ~ 
I> 2 

1 \l 1Y 
3 

\l 1Z lA 

6 
7 2Y 

2A 5 2Z 

3,4EN 
12 

~ ~N 

3Y 
I> 10 

9 \l 
3A 

\l 
11 3Z 

4Y 
14 

15 
4A 13 4Z 

t This symbol is in accordance with ANSIII EEE SId 91-1984 
and lEG Publication 617-12. 
Terminal numbers shown are for the N package. 

schematic of inputs and outputs 

ALL INPUTS 

1A 

1,2EN 

2A 

3A 

3,4EN 

4A 

YORZOUTPUT 

-..----~~-.-----.-- --Vee 
Vee -- ---...--
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+ 50 IJ.A 

2000 
Input ---< .... ~Nv--41 ..... -+--____ 
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Driver '---" 

1Y 

1Z 

2Y 

2Z 

3Y 

3Z 

4Y 

4Z 

Output 



SN65LBC174,SN75LBC174 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE DRIVERS 

SLLSI62-JULY 1993 

absolute maximum ratings over operating free-air temperature (unless otherwise noted)t 

Supply voltage range, Vee (see Note 1) .............................................. -0.3 V to 7 V 
Output voltage range, Vo ....•..................................................... -10 V to 15 V 
Input voltage range, VI .......... ,................................................... -0.3 V to 7 V 
Continuous total power dissipation ............................................... internally limited:!: 
Operating free-air temperature range, TA: SN65LBC174 .............................. -40°C to 85°C 

SN75LBC174 ................................ O°C to 70°C 
Storage temperature range, T st~ .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1116 inch) from case for 10 seconds ...................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
Implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

=!: The maximum operating junction temperature is intemally limited. Use the dissipation rating table to operate below this temperature. 
NOTE 1: All voltage values are with respect to GND. 

recommended operating conditions 

MIN NOM MAX 

Supply voltage, VCC 4.75 5 5.25 

High-level input voltage, VIH 2 

Low-level input voltage, VIL 0.8 

Voltage at any bus terminal (separately or common-mode), Vo 
12 

Vorl 
-7 

High-level output current, IOH . Vorl -60 

Low-level output current, IOL Vorl 60 

UNIT 

V 

V 

V 

V 

mA 

mA 

Continuous total power dissipation See Dissipation Rating Table 

Operating free-air temperature, T A 

PACKAGE 

DW 

N 

TAS25·C 
POWER RATING 

1125mW 

1150mW 

SN65LBC174 

SN75LBC174 

DISSIPATION RATING TABLE 

DERATING FACTOR TA=70·C 
ABOVE TA = 25·C POWER RATING 

9.0mW'·C 

9.2 mW'·C 

-!!1TEXAS 
INSTRUMENTS 

720mW 

.736mW 

POST OFFICE BOX 655303 • DALLAS,. TEXAS 75265 

-40 85 
·C 

0 70 

TA=85·C 
POWER RATING 

585mW 

598mW 
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SN65LBC174, SN75LBC174 
QUADRUPLE LOW·POWERDIFFERENTIALLINE DRIVERS 

SLLS162-JULY 1993 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIK Input clamp voltage 11--18mA -1.5 V 

RL = 54 0, SN65LBC174 1.1 1.8 5 

Differential output voltage; 
See Figure 1 SN75LBC174 1.5 1.8 5 

IVODI V 
RL = 60 0, SN65LBC174 1.1 1.7 5 
See Figure 2 SN75LBC174 1.5 1.7 5 

alVODI 
Change in magnHude of common-mode output 
voltage§ 

±0.2 V 

VOC Common-mode output voltage RL-54 0, See Figure 1 3 V 
-1 

alVOCI 
Change in magnitude of common-mode output 
voltage§ 

±0.2 V 

10 Output current with power off VCC=O, VO=-7Vto12V ±100 J.LA 

10Z High-impedance-state output current VO=-7Vto12V ±l00 J.LA 

IIH High-level input current VI = 2.4 V -100 J.LA 

IlL LOW-level input current VI =0.4 V -100 J.LA 

lOS Sho.rt-circuit output current VO=-7Vto12V ±250 rnA 

Outputs enabled 7 
ICC Supply current (all drivers) No load rnA 

Outputs disabled 1.5 

t All tYPical values are at VCC = 5 V and TA - 25·C. 
; The minimum VOD specification does not fully comply with EIA-485 at Qperating temperatures below O·C. The lower output signal shoUld be used 

to determine the maximum signal transmission distance. 
§ alVODI and alVOCI are the changes in magnitude of VOD and VOC, respectively, that occur when the input is changed from a high levello a low 

level. 

switching characteristics, Vee = 5 V, TA = 25°C 
PARAMETER 

Id(OD) Differential output delay time 

tt{OOl Differential output transHion time 

tpZH Output enable time to high level 

tpZL Output enable time to low level 

tpHZ Output disable time from high level 

tpLZ Output disable time from low level 

2--520 

TEST CONDITIONS 

RL=540, 

RL = 110 0, 

RL= 1100, 

RL= 1100, 

RLa 1100, 

~TEXAS .. 
INSTRUMENTS 

See Figure 3 

See Figure 3 

See Figure 5 

See Figure 4 

See Figure 5 

POST OFFICE SOX 655303 • DALLAS. TEXAS 75265 

MIN TYP MAX UNIT 

2 11 20 ns 

10 15 25 ns 

30 ns 

30 ns 

50 ns 

30 ns 



Generator 
(aeeNoteA) 

3V 

SN65LBC174,SN75LBC174 
QUADRUPLE LOW·POWER DIFFERENTIAL LINE DRIVERS 

SLLSI62 - JULY 1993 

PARAMETER MEASUREMENT INFORMATION 

i 
V002 

I Voc, 

Figure 1. Differential and Common-Mode Output Voltages 

OVor3V 

R1 =37S0 

i Y 

Voo 
I '--.----..---- z ............. _-, 

R2=37S0 

-7 V < Vtest < 12 V 
Vtest 

Figure 2. Driver VOD Test Circuit 

RL=540 

CL=50pF 
(aeeNoteB) 

Output 

Input /1.5 V '~S~ - 3 V 

I I ov 
I I 

tcI(OO) ~~I ~~I _ tcI~O:'~ V 

Output 50% . 90% SO% 

_ I 10% I --2.SV 
tt(OO) ~ 14-- --.I tt(OO) 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having Ihe following characteristics: PRR ~ 1 MHz, duty cycle a 50%, Ir ~ 5 ns, If ~ 5 ns, 
ZO=500. 

B. CL includes probe and stray capaCitance. 

Figure 3. Time Waveforms for Driver Differential Output Test Circuit Delay and Transition 

~1ExAs 
INSTRUMENTS 
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SN65LBC174, SN75LBC174 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE DRIVERS 

SLLS162-JULY 1993 

3VorOV 

Input 

Generator 
,aeeNoteA) 500 

0:-

PARAMETER MEASUREMENT INFORMATION 

S1 Inpu'J x..~v---
3V 

Output 
I 

1.5 V 

OV I I 
RL=1100 I I O.SV 

Ct.= SO pF T tpZH J'II ~ I *-,aeeNoteB) I - VOH 
0:-

Output Y..avi R 
I I· VOff NOV 

TEST CIRCUIT tpHZ~ 

VOLTAGE WAVEFORMS 

Figure 4. tpZH and tpHZ Test Circuit and Waveforms 

sv 

S1 Output 

InPUtJ 1.5V \, ;;;-- 3V 

I I OV 
RL=1100 

OVor3V ---I 
tpZL +--I I 

I ~tpLZ 

Generator 
'aee Note A) 

Input 

SOO 

TEST CIRCUIT 

CL=50pF 
,aeeNoteB)T 

~--~I !~SV 
Output '\ 2.3 V /...£..0.5 V 

.,- VOL 

VOLTAGE WAVEFORMS 

Figure 5. tpZL and tpLZ Test Circuit and Waveforms 
NOTES; A. The input pulse is supplied by a generator having the following characteristics; PRR:s 1 MHz, duty cycle - 50%, tr:S 5 ns, tf:S 5 ns, 

ZO-500. 
B. CL includes probe and stray capacitance. 

~1ExAs . 
INSTRUMENTS 
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SN65LBC174,SN75LBC174 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE DRIVERS 

TYPICAL CHARACTERISTICS 

SLLS162 - JULY 1993 

LOW-LEVEL OUTPUT VOLTAGE 
va 

OUTPUT CURRENT 
va 

OUTPUT VOLTAGE LOW-LEVEL OUTPUT CURRENT 
5 I 1 L .1 

I-Output Disabled 
TA=25"C 4.5 VCC=5V 

> TA=25°C 
I 4 
3, 
! 3.5 
~ .. 

3 :::I 

t 

~ r- vcc=ov 

1 I 

0 2.5 

1 2 .... 
~ 1.5 .... 
I .... 

V i""" 

..,..... " 
,." 

r- VCC=5V ~ 
0.5 

-25 -20 -15 -10 -5 0 5 10 15 20 25 
o 
-20 0 20 40 &0 80 100 120 

> 
I 

J 
~ 

3 

2.5 

2 

I o 1.5 

I c 
I 
c 0.5 .p 

o 

Vo - Output Voltage - V 

Figure 6 

DIFFERENTIAL OUTPUT VOLTAGE 
va 

FREE-AIR TEMPERATURE 

I. 
RL=540 
VCC=5V 

V 

5 

> 4.5 
I 

CD 

I 4 
~ 
'5 3.5 .& 
:::I 
0 

] 3 

1:. r 2.5 
I 
:x: .p 2 

1.5 

IOL - Low-Level Output Current - mA 

Figure 7 

HIGH-LEVEL OUTPUT VOLTAGE 
va 

HIGH-LEVEL OUTPUT CURRENT 
I 

VCC=5V 
TA=25"C 

.......... 
............ 

r-............ 
~ 

~ ~ ~ 0 20 40 80 80 100 20 0 -20 -40 -60 -80 -100 -120 

. TA - Free-Air Tllmpereture -"C IOH - High-Level Output Current - mA 

FigureS Figure 9 

~1ExAs 
INSTRUMENTS 
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SN65LBC174, SN75LBC174 
QUADRUPLE LOW·POWER DIFFERENTIAL LINE DRIVERS 

SLLS162 -JULY 1993 

3 

> 2.5 I 

8. 
4l! 
~ 2 
'S 
.e-
:::I 
0 1.5 

~ 
i!! 
~ 
C 
I 
c 0.5 
~ 

o 

2-524 

...... 

TYPICAL CHARACTERISTICS 

DIFFERENTIAL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

VCC=5V 
TA=25·C 

"" "'-"'-
'" '" ~ \ 

1\ 

\ 

14 

5 

4 

PROPAGATION DELAY TIME, 
DIFFERENTIAL OUTPUT 

vs 
FREE·AIR TEMPERATURE 

RL=54n 
CL=50pF --VCC=5V ~ ~ 

/ 
J 

V 

o 10 20 30 40 50 60 70 80 90 100 ~~~ 0 ~ 40 60 60 100 
10 - Output Current - mA 

Figure 10 

~TEXAS 
INSTRUMENTS 

POS:r OFFICE BOX 655303 • DALLAS, TEXAS 75265 

TA - Free-Air Temperature _·C 

Figure 11 



SN65175, SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

• Meets or Exceeds the Requirements of 
ANSI Standard EIAITIA-422-B, RS-423-B, 
and RS-485 

• Meets ITU Recommendations V.10, V.11, 
X.26, and X.27 

• Designed for Multipoint Bus Transmission 
on Long Bus Lines In Noisy Environments 

• 3-State Outputs 
• Common-Mode Input Voltage Range 

-12 V to 12 V 

• Input Sensitivity ••• ±200 mV 

• Input Hysteresis ••• 50 mV Typ 
• High Input Impedance ... 12 kn Min 

• Operates From Single 5-V Supply 

• Low-Power Requirements 

• Plug-In Replacement for MC3486 

description 

D OR N PACKAGE 

(TOP VIEW) 

28 
GND 

Vee 
48 
4A 
4Y 
3,4EN 

11 3Y 
3A 

FUNCTION TABLE 
(each receiver) 

DIFFERENTIAL INPUTS 
ENABLE 

A-B 

VID ~ 0.2 V H 
-0.2 V <VID < 0.2 V H 

VID '" -0.2 V H 
X L 

Open circuit H 

OUTPUT 
Y 

H 
? 
L 

Z 
? 

The SN65175 and SN75175 are monolithic H=highlevel, L-Iowlevel, ?=indeterminate, 
quadruple differential line receivers with 3-state X = irrelevant, Z = high impedance (off) 

outputS. They are designed to meet the 
requirements of ANSI Standards EIAlTIA-422-B, RS-423-B, RS-485, and severallTU recommendations. These 
standards are for balanced multipoint bus transmission at rates up to 10 megabits per second. Each of the two 
pairs of receivers has a common active-high enable. 

The receivers feature high input impedance, input hysteresis for increased noise immunity, and input sensitivity 
of±200 mV over a common-mode input voltage range of±12 V. The SN65175 and SN75175 are designed for 
optimum performance when used with the SN75172 or SN75174 quadruple differential line drivers. 

The SN65175 is characterized for operation from -40oe to 85°e. The SN75175 is characterized for operation 
from ooe to 70De. 

~~~~1!=:.~::m.:::,e:=~ 
standard wamlllly. Productlan p ...... lng does not nec8l8llrlly Includo 
tooting or on poramoIeI'S. -!/} TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1995, Texas Instruments Incorporated 

2-525 



SN65175, SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLSl45B-OCTOBER 1990- REVISED MAY 1995 

logic symbolt 

1,2EN 

1A 

1B 

2A 

2B 

3,4EN 

3A 

3B 

4A 

4B 

4 
~N 

2 .D"t> 
~ ] 1 

6 

7 " 

12 

~N 
10 

" ] 
.D"t> 

9 

14 

16 ~ 

~ 
3 

'V 

6 

r1 
11 

'V 

13 

t This symbol is in accordance with ANSI/IEEE Sid 91-1984 
and lEe Publication 617-12. . 

schematics of Inputs and outputs 

1Y 

2Y 

3Y 

4Y 

logic diagram (polilltlve logic) 

1,2EN 

1A 
>--+-.:..3 flY 

1B 

2A >--_.:..6 2Y 
2B 

3,4EN 

3A >-....j....:1.:..1 3Y 
3B 

4A >-----..:1.:..3 4Y 
4B 

EQUIVALENT OF EACH A OR B INPUT EQUIVALENT OF EACH ENABLE INPUT TYPICAL OF ALL OUTPUTS 

VCC---------.------.-

16.8110 
. NOM 

Input ---'\N\r-" 

2-526 

Vee VCC 

Input 

-!!1TEXAS 
INSTRUMENTS 

POST OFFICE eox 655303'. DALlAS.TEXA$'75266 

Output 



SN65175, SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLSI45B-OCTOBER 1990-REVISEO MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Input voltage VI, (A or B inputs) ............................................................ ±25 V 
Differential input voltage, VID (see Note 2) .................................................. ±25 V 
Enable input voltage, VI, EN .................................................................. 7 V 
Low-level output current, IOL .............................................................. 50 mA 
Continuous total dissipation ...................•........................ See Dissipation Rating. Table 
Operating free-air temperature range, TA: SN65175 .................................. -40°C to 85°C 

SN75175 .................................... O°C to 70°C 
Storage temperature range, T stg. .. ................. ~ . . .. .. . .. . .. .. . . . .. .. . .. .. .... -65°C to 150°C 
Lead temperature 1,6 mm (1116 lOch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other cond~ions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated cond~ions for extended periods may affect device reliability. 

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 
2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

PACKAGE 

D 

N 

DISSIPATION RATING TABLE 

TAS25°C DERATING TA=70°C TA=85°C 
POWER RATING FACTOR POWER RATINO POWER RATING 

950mW 

1150mW 

7.6mW/oC 

9.2mW/oC 

60BmW 

736mW 

494mW 

59BmW 

recommended operating conditions 

Supply voltage, VCC 

Common-mode input voltage, VIC 

Differential input voltage, V ID 

High-level en8ble-input voltage, VIH 

LOW-level enable-input voHage, VIL 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, TA 

-!II TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

I SN65175 

I SN75175 

MIN 

4.75 

2 

-40 

0 

NOM 

5 

MAX UNIT 

5.25 V 

±12 V 

±12 V 

V 

O.B V 

-400 ItA 
16 mA 

85 
°C 

70 

2-627 



SN65175, SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS145B-OCTOBER 1990- REVISED MAY 1995 

electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage and operating free-air temperature 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIT+ Positive-going input threshold voltage VO= 2.7 V, 10="'-0.4 mA 0.2 V 

VIT- Negative-going input threshold voltage VO= 0.5V, 10= 16mA -0.2:1: V 

Vhys Hysteresis voltage (VIT + - VIT-) See Figure 4 50 mV 

VIK Enable-input clamp voltage 11=-18mA -1.5 V 

VOH High-level output voltage VIO = 200 mV, 10H = -400 !lA, See Figure 1 2.7 V 

IIOL=8 mA 0.45 
VOL Low-level output voltage VIO = -200 mV, See Figure 1 

IIOL= 16 mA 
V 

0.5 

10Z High-impedance-state output current Va = 0.4 V to 2.4 V ±20 !lA 
lVI=12V 1 

II Line input current Other input at 0 V, See Note 3 mA 
IVI=-7V -0.8 

IIH High-level enable-input current VIH = 2.7 V 20 !lA 
IlL Low-level enable-input current VIL = 0.4 V -100 !lA 
'1 I nput resistance 12 kO 

lOS Short-circuit output current§ -15 -85 mA 

ICC Supply current Outputs disabled 70 mA 

t All typical values are at VCC = 5 V, TA = 25°C. 
:I: The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheetforthreshold voltage 

levels only. . 
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
NOTE 3: Refer to ANSI Standards EIA/TIA-422-B, RS-423·.s, and RS-485 for exact conditions. 

switching characteristics, Vee = 5 V, CL = 15 pF, TA = 25°C 

tpLH 

tpHL 

tpZH 

tPZL 

tPHZ 

tpLZ 

2-528 

PARAMETER TEST CONDITIONS 

Propagation delay time, low- to high-level output 
See Figure 2 

Propagation delay time, high- to low-level output 

Output enable time to high level 

Output enable time to low level 

Output disable time from high level 

Output disable time from low level 

~TEXAS 
INSTRUMENTS 

See Figure 3 

See Figure 3 

POST OFFICE eox 655303 • OALLAS, TEXAS 75265 

MIN TYP 

22 

25 

13 

19 

26 

25 

MAX UNIT 

35 ns 

35 ns 

30 ns 

30 ns 

35 ns 

35 ns 



Generator 
(_NoteA) 

SN65175, SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS145B-OCTOBER 1990-REVISED MAY 1995 

PARAMETeR .MEASUREMENT INFORMATION 

TEST CIRCUIT 

{ .. 
. P1~IOL 

VOL (+) 

1 
Figure 1. VOH. VOL 

VOH 

1 
S 

+IOH 
(-) 

Input -4'.5V ~1.~-- :: 

tpLH~ tpHL~ 
I ,----.... +-- VOH 

Output 1.3 vI 1.3 V "-
VOL 

VOLTAGE WAVEFORMS 

Figure 2. Test Circuit and Voltage Waveforms 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz. duty cycle = 50%, Ir S 6 ns, If S 6 ns, 
Zo-500. 

B. CL Includes probe and stray capacitance. 

POST OFFICE BOX 856303 • ·DALLAS. TEXAS 75265 2-629 



SN65175, SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLSI45B-OCTOBER 1990- REVISED MAY 1995 

Input 

Output 

Input 

Output 

PARAMETER MEASUREMENT INFORMATION 

SW1 Output 
21(0 SW2 

>----.....,---4II-++-__ -e.---'VVIf---<r 0- 5 V 

See Note C 

TEST CIRCUIT 

" .r:::-::- 3 V 
~~~-t--- OV SWI to 1.5V 

tpZH ---j4-+I SW2 Open 
I VOH SW3 Closed 

~ Y;:;;v 
'----L~:.. 0 V 

tPZH 

"-.... ~ 3V 

~--- OV SWltol.5V 
I SW2Closed 
~ tPHZ SW3 Closed 

~0.5V r VOH 

~--1.4V 

3 V " . r.-:::-
Input ~~~_ 

T---·OV SWI to-l.5V 
tpZL ~ SW2 Closed 

I SW30pen 
~:-:-4.5V 

Output -/. ·~V 
VOL 

tpZL 

3V"- .... r-3V 
Input . ~ __ _ 

I ---- OV SWI to-l.5V 
tpLZ ~ SW2 Closed 

II SW3 Closed 
~--1.4V 

Output -T 0.5 V '--
VOL 

VOLTAGE WAVEFORMS 

Figure 3. Test Circuit and Voltage Waveforms 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, duty cycle - 50%, tl s 6 ns, tr s 6 ns, 
ZO=50n. 

B. CL includes probe and stray capacitance. 
C. All diodes are 1 N916 or equivalent. 
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SN65175, SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS145B - OCTOBER 1990 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 

VCC=5V 10=0 TA=25°C 

VIC = VIC = VIC = 
-12V 0 1- 12V - r--

I I I 
VIT_ VIT_ VIT_ 

VIT VIT+ VIT+ 

> 
I 

CD 
aI 

:ll! 
:!l 
'5 
.& ,. 
0 

1 
...I 
J: 
aI 
:E 
I 
J: 

~ 

5 

4.5 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

VIO=0.2V 
TA = 25°C 

r-... 
~ ~ 
~ ~ VCC=5.25V 

;; 

~ ~ VCC=5V v' 
~ ~ 

.( ~ ~ 
- VCC=4.75V 

~ ~ I I I 

~ t\. 
-125 -100 -75 -50 -25 0 25 50 75 100 125 o -5 -10 -15 -20-25-30-35-40-45-50 

5 

4.5 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 

VIO - Olfferentlallnput Voltage - mV 

Figure 4 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

IOH - High-Level Output Current - mA 

FigureS 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 

VCC=5V 
I- VIO=0.2V 

0.6 
VCC=15V /' 
TA = 25°C / IOH = -400 !1A > 

I 

-11' --
SN651/s Only -

& 
:ll! 
:!l 
'5 
t 
0 

1 
.3 
~ 
...I 
I 
...I 

~ 

o 10 20 30 40 50 60 70 60 90 

0.5 

0.4 

VIO=-0.2V 
/' 

/ 
0.3 ~V 

/ 
/ 

0.2 
V 

0.1 

o 
o 5 10 15 20 25 

TA - Free-Air Temperature _ °C IOL - Low-Level Output Current - mA 

Figure 6 Figure 7 

~ThXAS ' 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 
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SN65175, SN75175 
,QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLSI45B-OCTOBER 1990- REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

> 
I 

t 
~ 

I 
I 

I 

0.5 

0.4 

0.3 

0.2 

...I 0.1 .p 

o 

6 

5 

LOW-LEVEL OUTPUT VOLTAGE 
va 

FREE-AIR TEMPERATURE 

I, .! 
VCC=5V 
VIO =-O.2V 
IOL=8mA 

1 
SN85175 Only 

-

o 10 20 30 40 50 60 70 60 90 
TA - Free-Air Tempenrture _·C 

FigureS 

OUTPUT VOLTAGE 
va 

ENABLE GVOLTAGE 

It I I 
VCC=5.25V VIO=~·2V 

Load = 1 leO to VCC 

Vcc = 4.75 V 
TA=2rC 

'- VCC=5V 

> 
I 

& 

5 

4 

! 3 
~ 

1 
<5 2 
I 

.p 

o 
o 

100 

90 

60 
c 
E 70 I 

i 60 
::s 
0 50 

OUTPUT VOLTAGE 
va 

ENABLE G VOLTAGE 

VIO=0.2V 

I I Load = 8 leO to GNO 
TA=25·C 

VCC=5.25V -

/' VCC = 4.75 V 
VCC=5V -

0.5 1.5 2 2.5 

Enable G Voltage - V 

Figure 9 

SUPPLY CURRENT (ALL RECEIVERS) 
va 

SUPPLY VOLTAGE 

r- N~Loadl 
InputaOpen 

/ r- TA=25·C 

// Outputa Olsabledh 
/. I' 

3 

i 
::s 40 en 

~ 
IP 

Outputs Enabled -

o 
o 0.5 

I 

~ 
30 

20 

10 

/' ; 
~., 

1.5 2 2.5 3 2 3 4 5 6 7 8 
Enable G Voltage - V VCC- Supply Voltage - V 

Figure 10 Figure 11 

~TEXAS 
INSTRUMENTS 
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1/4SN75172 

1/4SN75173 

0.75 

c 0.5 
E 
I 

0.25 1: 
~ = 0 0 
"S 
0-
.5 -0.25 
I 
.: 

-0.5 

-0.75 

SN65175, SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLSl45B-OCTOBER 1990-REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

INPUT CURRENT 
va 

INPUT VOLTAGE 

-6 -4 -2 0 2 4 6 8 10 12 

VI -Input Voltage - V 

Figure 12 

APPLICATION INFORMATION 

1/4SN75174 

1/4SN75175 

1/4 SN75172 1/4 SN75173 1/4 SN75173 1/4 SN75174 

Figure 13. Typical Application Circuit 

NOTE: The line should be terminated at both ends in its characteristic impedance (AT = ZQ). Stub lengths olfthe main line should be kept as short 
as possible. 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAu.AS. TEXAS 75265 2-533 
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SN75ALS175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

• Meets or Exceeds the Requirements of 
ANSI EIAITIA-422-B, EIAITIA-423-B, and 
R8-485 

• Meets ITU Recommendations V.10, V.11, 
X.26, and X.27 

• Designed for Multipoint Bus Transmission 
on Long Bus Lines In Noisy Environments 

• Low Supply Current Requirement 
27mAMax 

• Common-Mode Input Voltage Range of 
-12 V to 12 V 

• Input Sensitivity .•. ±200 mV 

• Input Hysteresis .•• 50 mV Typ 

• High Input Impedance ... 12 kn Min 

• Operates From Single SOV Supply 

description 

The SN75ALS175 is a monolithic quadruple 
differential line receiver with 3-state outputs. It is 
designed to meet the requirements of ANSI 

NOR Nst PACKAGE 
(TOP VIEW) 

Vcc 
1A 48 
1Y 4A 

1,2EN 4Y 
2Y 3,4EN 
2A 3Y 
28 3A 

GND 38 

t The NS package is only available left-ended taped and reeled 
(order device SN75ALS175NSLE). 

FUNCTION TABLE (EACH RECEIVER) 

DIFFERENTIAL INPUTS ENABLE OUTPUT 
A-B EN Y 

VID~0.2V H H 
-0.2 V <VID<0.2 V H ? 

VID~ -0.2 V H L 
X L Z 

Open Circuit H H 

Standards· EIAlTIA-422-8, EIAlTIA-423-8, and H - high level, L = low level, ? - indeterminate, 
RS-485 and several ITU recommendations. x = irrelevant, Z • high impedance (off) 

Advanced low-power Schottky technology 
provides high speed without the usual power penalty. Each of the two pairs of receivers has a common 
active-high enable. The device features high input impedance, input hysteresis for increased noise immunity, 
and input sensitivity of ±200 mV over a common-mode input voltage range of -12 V to 12 V. 

The SN75ALS175 is characterized for operation from ooe to 700e. 

-!I TEXAS 
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SN75ALS175 
QUADRUPLE DIFFERENTIAL LlN.E RECEIVER 

SLLS131C- SEPTEMBER 1991 - REVISED MAY 1995 

logic symbol* logic diagram (positive logic 

1,2EN 

1A 

1B 

2A 

2B 

3,4EN 

3A 

3B 

4A 

4B 

4 

Lo!iN 
2 

~] 1 

6 

7 " 

12 

LiN 

10 

~] 9 

14 

15 
" 

,J 
JrC> 3 

V 1Y 

6 
2Y 

.,..1 
JrC> 11 

V 3Y 

13 
4Y 

t This symbol is in accordance with ANSUIEEE Std 91-1984 and 
lEe Publication 617-12. 

schematics of Inputs and outputs 

1,2EN 

1A 

1B 

2A 

2B 

3,4EN 

3A 

3B 

4A 

4B 

EQUIVALANT OF EACH A OR B INPUT 

Vee--------~~--~_.-

EQUIVALANT OF EACH ENABLE INPUT 

17kn 
NOM 

Input --...... -JV\I\,-....... 

288 kO .-----+-
NOM 

VCC(A) 
or 

OND (B) 

OND----~-_+_-+_ 

2-636 

VCC -------+--------

EN 
Input 

OND--~--__ --._~~ 

~.1EXAS . 
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3 
1Y 

6 
2Y 

11 
3Y 

13 
4Y 

TYPICAL OF ALL OUTPUTS 

---e--- Vee 
700 

Output 

GND. 



SN75ALS175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS131 C - SEPTEMBER 1991 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Input voltage, VI (A or B inputs) ............................................................ ±14 V 
Differential input voltage, VID (see Note 2) .................................................. ± 14 V 
Enable input voltage, VI ...................................................................... 7 V 
Low-level output current, IOL .............................................................. 50 mA 
Continuous total dissipation ........................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 
2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

PACKAGE 

N 

NS 

DISSIPATION RATING TABLE 

TA ~ 25·C 
POWER RATING 

1150 mW 

625mW 

DERATING FACTOR 
ABOVE TA = 25·C 

9.2 mW/·C 

5.0mW/·C 

recommended operating conditions 

Supply voltage, VCC 

Common-mode input voltage, VIC 

Differential input voltage, VID 

High-level enable-input voltage, VIH 

Low-level enable-input voltage, VIL 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, T A 

~·TEXAS 
INSTRUMENTS 

POST,oFFICE BOX 655303 • DALLAS, TEXAS 75255 

TA=70·C 
POWER RATING 

736mW 

400mW 

MIN 

4.75 

2 

0 

NOM 

5 

MAX UNIT 

5.25 V 

±12 V 

±12 V 

V 

0.8 V 

-400 IJA 
8 rnA 

70 ·C 
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SN75ALS175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS131C-SEPTEMBER 1991- REVISED MAY 1995 

electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage and operating free-air temperature (unless otherwise noted) (see Note 3) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIT+ Positive-going input threshold voltage 200 mV 

VIT-
Negative-going input threshold 
voltage -200:t: mV 

Vhvs Hysteresis voltage (VIT + - VIT -) 50 mV 

VIK Enable-input clamp voltage 11=-18mA -1.5 V 

VOH High-level output voltage VIO = 200 mV, IOH=-400~, See Figure 1 2.7 V 

VOL Low-level output voltage VIO = -200 mV, 10L = 8 mA, See Figure 1 0.45 V 

10Z High-impedance-state output current VO= 0.4 V to 2.4 V ±20 ~ 
IVI = 12V 1 

II Line input current Other input at 0 V, See Note 3 
IVI=-7V 

mA 
-0.8 

IIH High-level enable-input current VIH(E) = 2.7 V 20 ~ 

IlL Low-level enable-input current VIL(E) = 0.4 V -100 ~ 
q I nput resistance 12 k.Q 

lOS Short-circuit output current VO= 0 -15 -85 mA 

No load, Outputs enabled 16 24 
ICC Suply current (total package) mA 

No load, Outputs disabled 18 27 

t All tYPical values are at VCC = 5 V, TA = 25°C. 
:t: The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheetforthreshold voltage 

levels only. 
NOTE 3: Refer to ANSI Standards RS-485 for exact conditions. 

switching characteristics, Vee = 5 V, T A = 25°C 

PARAMETER TEST CONDITIONS 

tpHL Propagation delay time, high- to low-level output VIO = -2.5 V to 2.5 V, 

tPLH Propagation delay time, low- to high-level output CL = 15 pF, See Figure 2 

tPZH Output enable time to high level 

tpZL Output enable time to low level 
CL=15pF, See Figure 3 

IpHZ Output disable time from high level 

tPLZ Output disable time from low level 
CL = 15 pF, See Figure 3 

t All tYPical values are at VCC = 5 V, TA = 25°C. 

~TEXAS 
INSTRUMENTS 
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MIN TYPt MAX UNIT 

9 18 27 ns 

9 18 27 ns 

4 12 18 ns 

6 13 21 ns 

10 21 27 ns 

8 15 25 ns 



Generator 
(see Note A) 

SN75ALS175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS131 C - SEPTEMBER 1991 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Figure 1. VOH. VOL 

Input -J'.5V ~~5~-- :: 

tpLH --14-+1 tpHL ~ 
I r---""",+-- VOH 

Output 1.3V! 1.3V~ 
VOL 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, tr = tf = 6 ns. 
B. CL includes probe and jig capacitance. 

Figure 2. Propagation Delay Times 

~TEXAS 
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SN75ALS175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS131C-SEPTEMBER 1991- REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Output 
2kn SW2 

>------.+.--,.-.----'VII'v----<:r 0- 5 V 

See Note C 

TEST CIRCUIT 

~3V 

Input --- 1.5V 
+--- OV SW1t01.5V 
I SW20pen 

tpZH ---j4-+I SW3 Closed 

3V" ~ 
Input "--.L..=-=--=- 1.5V T--- OV SW1 to-1.5V 

tpZL --l+-+l . SW2 Closed 

~VOH 
Output - 1.5 V ~

_ 4.5V SW30pen 

Output . - 1.5 V 
-- OV 

tPZH 

~3V 
Input 1.5 V 

I ---- OV SW1 to 1.5V 
I SW2Closed 
~ tPHZ SW3 Closed 

VOL 
tpZL 

3 V "'"""- • ~ .. r--- 3 V 
Input ~ __ _ I --,--- OV SW1 to-1.5V 

tpZL ~ SW2 Closed 
I SW3Closed 

~VOH 
Output 0.5 V 

~--1.4V 

Output ----T 0.5 V "'-
-- 1.4V VOL 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, tr = tf = 6 ns. 

2-540 

B. CL includes probe and jig capacitance. 
C. All diodes are 1 N916 or equivalent. 

Figure 3. Enable and Disable Times 
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SN55LBC175 
QUADRUPLE LOW·POWER DIFFERENTIAL LINE RECEIVER 

SGLS083 - MARCH 1995 

• Meet EIA Standards RS-422-A, RS-423-A, 
R5-485, and CCITT V.11 

• Designed to Operate With Pulse Durations 
as Short as 20 ns 

• Designed for Multipoint Transmission on 
Long Bus Lines In Noisy Environments 

• Input Sensitivity ... ±200 mV 
• Low-Power Consumption ... 20 mA Max 
• Open-Circuit Fail-Safe Design 
• Common-Mode Input Voltage Range of 

-7 V to 12 V 

description 

The SN55LBC175 is a monolithic quadruple 
differential line receiver with 3-state outputs and is 
designed to meet the requirements of the EIA 
Standards RS-422-A, RS-423-A, RS-485, and 
CCITT V.11. This device is optimized for balanced 
multipoint bus transmission at data rates up to and 
exceeding 10 million bits per second. The 
receivers are enabled in pairs with an active-high 
enable input. Each differential receiver input 
features high impedance, hysteresis for increased 
noise immunity, and sensitivity of ±200 mV over a 
common-mode input voltage range of 12 V to 
-7 V. Fail-safe design ensures that if the inputs are 
open circuited, the outputs are always high. This 
device is designed using the Texas Instruments 
proprietary LinBiCMOSTM technology allowing low 
power consumption, high switching speeds, and 
robustness. 

1Y 

1,2EN 

NC 

2Y 

2A 

J OR W PACKAGE 
{TOP VIEW} 

18 1 Vcc 
1A 48 

1Y 4A 

1,2EN 4Y 

2Y 3,4EN 

3Y 

3A 

FKPACKAGE 
{TOP VIEW) 

0 
0 

<I: IlJ ~~ ~ Z 

3 2 1 20 19 

4 18 

5 17 

6 16 

7 15 

8 14 

9 10 11 12 13 

IlJ Cl 0 IlJ ;;!i C\J Z Z '" (!l. 

NC - No internal connection 

4A 

4Y 

NC 

3,4EN 

3Y 

This device offers optimum performance when used with the SN55LBC174 quadruple line driver. The 
SN55LBC175 is available in the 16-pin CDIP (J) package, a 16-pin CPAK (W) package, or a 20-pin LCCC (FK) 
package. 

The SN55LBC175 is characterized over the military temperature range of -55°C to 125°C. 

FUNCTION TABLE 
(each receiver) 

DIFFERENTIAL INPUTS 
ENABLE 

OUTPUT 
A-B 

VID~0.2V H 

-0.2 V <VID <0.2 V H 

VIDS-O.2 V H 

X L 

Open circuit H 

H = high level, L = low level, X = irrelevant, 
Z = high impedance (off), ? = indeterminate 

LinBiCMOS is a trademark of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 
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H 

? 

L 

Z 

H 
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SN55LBC175 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE RECEIVER 

SGLS083 - MARCH 1995 

logic symbolt logic diagram (positive logic) 

1,2EN 

1A 

1B 

2A 

2B 

3,4EN 

3A 

3B 

4A 

4B 

4 

2 

1 

6 

7 

12 

10 

9 

14 

15 

~N 

~ ] 
~ 

I EN 

Li 

-~ ] 
~ 

~ 
..D'"l> 

\l 3 
1Y 

5 
2Y 

~ 
..D'"l> 

\l 11 
3Y 

13 
4Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEG Publication 617-12. 

Pin numbers shown are for the J or W package. 

schematics of inputs and outputs 

EQUIVALENT OF A AND B INPUTS 

VCC--~--------'---

I 
100kn~ 
BOnIY~ 12kn 

3kn 

i '1 kQ L _________ ~-

TYPICAL OF ALL OUTPUTS 

==;r-vcc 
}- YOutput 

=+-

~TEXAS 
INSTRUMENTS 

1,2EN 

1A 

1B 

2A 

2B 

3,4EN 

3A 

3B 

4A 

4B 

3 
1Y 

>-__ 5_ 2Y 

11 
3Y 

13 
4Y 

TYPICAL OF EN INPUT 

r---~~----~--VCC 

Input _~fIA...-4~" 
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SN55LBC175 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE RECEIVER 

SGLS083 - MARCH 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee (see Note 1) ........•..................................... -0.3 V to 7 V 
Input voltage, A or B inputs, VI ................................•............................ ±25 V 
Differential input voltage, VID (see Note 2) .................................................. ±25 V 
Data and control voltage range ...................................................... -0.3 V to 7 V 
Continuous total dissipation ........................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .......................................... -55°C to 125°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under."absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other condRions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated condRions for extended periods may affect device reliabilRy. 

NOTES: 1. All voltage values are with respect to GND. 
2. Differential input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

DISSIPATION RATING TABLE 

PACKAGE 
TAs25°C DERATING FACTOR 

POWER RATING ABOVE TA = 25°C 

FK 1375mW 11.0mWrC 

J 1375mW 11.0mWrC 

W 1000mW 8.0mW/oC 

recommended operating conditions 

Supply voltage, VCC 

Common-mode input voltage, VIC 

Differential input voltage, VID 

High-level input voltage, VIH 

Low-level input voltage, VIL 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, TA 

: EN inputs 

~TEXAS 
INSTRUMENTS 
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TA = 125°C 
POWER RATING 

275mW 

275mW 

200mW 

MIN NOM 

4.75 5 

-7 

2 

-55 

.MAX UNIT 

5.25 V 

12 V 

±6 V 

V 

0.8 V 

-8 rnA 

16 rnA 

125 °C 
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SN55LBC175 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE RECEIVER 

SGLS083 - MARCH 1995 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) , 

PARAMETER TEST CONDITIONS MIN TYI't MAX UNIT 

VIT+ PositivErgoing input threshold voltage 10=-SmA 0.2 V 

VIT- Negative-going input threshold voltage 10=16mA -0.2 V 

Vhvs Hysteresis voltage (VIT + - VIT _) 45 mV 

VIK Enable Input clamp voltage 11=-lSmA -0.9 -1.5 V 

VOH High-level output voltage VID-200mV, 10H--SmA 3.5 4.5 V 

VIO = -200 mV, IOL=16mA 0.3 0.5 
VOL Low-level output voltage V 

VIO = -200 mV, 10L= 16 mA,TA s 125°C 0.7 

10Z High-impedance-state output current VO-OVtoVcc ±20 J.IA 
VIH-12V, VCC-5V, Other inputs at 0 V 0.7 1 

AorB VIH -12V, VCC-OV, Other inputs at 0 V O.S 1 
II Bus input current mA 

inputs VIH .. -7 V, VCC-5V, Other inputs at 0 V -0.5 -0.8 

VIHs-7V, VCC-OV, Other Inputs at 0 V -0.4 -'0.8 

IIH High-level enable input current VIH-5V ±20 J.IA 
IlL Low-level enable Input current VIL-OV -20 J.IA 
lOS Short-circuit output current VO-O -80 -120 mA 

Outputs enabled, 10=0, VIO -5V 11 20 
ICC Supply current mA 

Outputs disabled 0.9 1.4 

t All typical values are at VCC .. 5 V and TA .. 25°C. 

switching characteristics, Vee = 5 V, CL = 15 pF 
PARAMETER TEST CONDITIONS TA MIN TYP MAX UNIT 

VID --1.5 Vto 1.5 V, 25°C 11 22 30 
tpHL Propagation delay time, high- to low-level output ns 

See Figure 1 -55°C to'125°C 35 

VID = -1.5 Vto 1.5 V, 25°C 11 22 30 
tpLH Propagation delay time, low- to high-level output ns 

See Figure 1 -55o'C to 125°C 35 

25°C 17 40 
tpZH Output enable time to high level See Figure 2 

-55°C to 125°C 
ns 

45 

Output enable time to low level 
25°C 18 30 

tpZL See Figure 3 
-55°C to 125°C 

ns 
35 

Output disable time from high level 
25°C 30 40 

tPHZ See Figure 2 
-55°C to 125°C 

ns 
55 

Output disable time from low level See Figure 3 
25°C 23 30 

tpLZ 
-55°C to 125°C 

ns 
45 

Pulse skew (ItPHL - tpLHI) 
25°C 4 6 

tsk(p) See Figure 1 
-55°C to 125°C 

ns 
7 

Transition time See Figure 1 
25°C 3 10 

tt ns 
-55°C to 125°C 16 

~1ExAs 
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SN55LBC175 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE RECEIVER 

SGLS083-MARCH 1995 

PARAMETER MEASUREMENT INFORMATION 

.• ~-..-:;-- 1.5V 
Generator 

(_ Note A) t-.... -....:,-......... 
>-~..- Output 

Inpu~ov ~ 
I I -1.5V 

I CL=15pF T (_Note B) 

2 V -=-=r- .J ":;" 
TEST CIRCUIT 

tPLH ~ I+- ~ I+- tPHL 

~
I ;:i----VOH 

Output 1.3V 1.3V 
I I VOL 

tt --+j j.-- --.: j+- tt 

VOLTAGE WAVEFORMS 

Figure 1. tpLH and tpHL Test Circuit and Voltage Waveforms 

Vee 

J2ka 
">--H..-_---4I..-... --I ....... -a'Sl Input ~'j \~;-V-- 3 V :::.......Ji 1.3 V I 0 V 

tpZH -+I i+- -+j I+- tPHZ 
See Note C i I 0.5 V 

OUtput~'j ~t.= VOH 
S10pen 1.3 V '" Sl Closed 

----OV "'1.4V 

Generator 
(8ee Note A) 1--....... 

soo 
VOLTAGE WAVEFORMS 

TEST CIRCUIT 

Figure 2. tpHZ and tpZH Test Circuit and Voltage Waveforms 

NOTES: A. The Input pulse Is supplied by a generatOr having the following characteristics: PRR = 1 MHz, duty cycle S 50%, t, s 6 ns, tf S 6 ns, 
Ze-50n 

B. CL includes probe and jig capscitance. 
C. All diodes are 1 N916 or equivalent. 

~1ExAs 
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SN55LBC175 
QUADRUPLE LOW-POWER DIFFERENTIAL ·LlNE RECEIVER 

SGLS083-MARCH 1995 

PARAMETER MEASUREMENT INFORMATION 

Vee 

21<.0 

See NoteC 

Input. ~S~~.;;- 3V 
~ 1.~V ~ OV 

Generator 
(see Note A) 

tPZL --.j I+- 1 ~ tpLZ 
S2 Open I I S2 Closed 

~~~1.4V 

rEST CIRCUIT 

Output 1.3V _*-_ 
--.- VOL 

0.& V 

VOLTAGE WAVEFORMS 

Figure 3. tpZL andtpLZ Test Circuit and Voltage Waveforms 

NOTES: A. The inpul pulse is supplied by a generator having Ihe following characteristics: PRR • 1 MHz, duty cycle S 50%, Ir S 6 ns, If S 6 ns, 

> 
I 

t 
~ 

I 
0 
I 

~ 

Zo=50n ' 
B. CL includes probe and jig capacitance. 
C. All diodes are 1 N916 or equivalent. 

4.& 

4 

3.& 

3 

2.& 

2 

1.& 

0.& 

o 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 

VC~=~IV 
TA=25°C 

5.& 

& -
> 4.& I -
GI 
aI 4 :ll! 

HIGH·LEVEL OUTPUT VOLTAGE 
vs 

HIGH·LEVEL OUTPUT CURRENT 

::-- ..::::: ::::-r-.. Vee = 5.25 V ---r.::: tl- :::::: t--r--
Vee=5V _./ -r-;:::: ........: 

-;: 1-> > >-

~ 3.5 
'S 
5-

Vee = 4.7& V ...... -> ... > 
I 0 N I 0 N ... ... 
II II 

I-~ 
II II 

~--U U U - u 
'> '> '> '> '> '> 

3 
:::II 
0 

1 2.& 

1 2 

.fI 1.& :I: 
I 
:I: 

~ 
0.& VID=0.2V 

TA=25°C 
o 

o 10 20 30 40 50 60 70 60 90 100 o -4 -8 -12-18-20-24-28-32-38-40 

VID - Differential Input Voltege - mV IOH - High-Level Output Current - mA 

Figure 4 FigureS 
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SN55LBC175 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE RECEIVER 

SGLS083 - MARCH 1995 

TYPICAL CHARACTERISTICS 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 

TA = 25·C 
VCC=5V 
VIO = 200 mV 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

/ 

o 3 6 9 12 15 18 21 24 27 30 

IOL - Low-Level Output Current - mA 

Figure 6 

BUS 
INPUT CURRENT 

vs 
INPUT VOLTAGE 

(COMPLEMENTARY INPUT AT 0 V) 

The shaded region of this graph represents 
more than 1 unit load per RS-485. 

14 

ocr: 12 
E 
I 

~ 10 

c3 
8 

6 

4 

2 

o 

AVERAGE SUPPLY CURRENT 
vs 

FREQUENCY 

TA = 25·C 
VCC=5V I-"r-

10 K 100K 2M 10M 

.. c 
I 

~ 

24.5 

24 

i= 23.5 

I 
i 23 

a. 
£ 22.5 

22 

f - Frequency - Hz 

Figure 7 

PROPAGATION DELAY TIME 
vs 

FREE-AIR TEMPERATURE 

VCC=5V 
CL = 15pF 
VIO=±1.5V 

tP~ 
~ 

/ 
V 

l.--"'" ./ 

tp':Y 
V 

,/ 

~ 
I'" 

~ V 

100M 

V 

V 

-8 -6 -4 -2 0 2 4 6 8 10 12 -40 -20 0 20 40 60 80 100 

VI -Input Voltage - V 

Figure 8 
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T A - Free-Air Temperature - ·C 

Figure 9 
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SN65LBC175, SN75LBC175 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE RECEIVERS 

• Meet or Exceed the EIA Standards 
RS-422-A, R5-423-A, RS-485, and CCITT 
Recommendation V.11 

• Designed to Operate With Pulse Durations 
as Short as 20 ns 

• Designed for Multipoint Transmission on 
Long Bus Lines In Noisy Environments 

• Input Sensitivity ..• ±200 mV 

• Low-Power Consumption ... 20 mA Max 

• Open-Circuit Fall-Safe Design 

• Common-Mode Input Voltage Range of 
-7 Vto 12 V 

• Pin Compatible With SN75175 and MC3486 

description 

The SN65LBC175 and SN75LBC175 are 
monolithic, quadruple, differential line receivers 
with 3-state outputs and are designed to meet the 
requirements of the EIA standards RS-422-A, 
RS-423-A, RS-485, and CCITT Recommendation 
V.11. The devices are optimized for balanced 
multipoint bus transmission at data rates up to and 
exceeding 10 million bits per second. The 
receivers are enabled in pairs with an active-high 
enable input. Each differential receiver input 
features high impedance, hysteresis for increased 
noise immunity, and sensitivity of ±200 mV over a 
common-mode input voltage range of 12 V to 
-7 V. The fail-safe design ensures that when the 
inputs are open circuited, the outputs are always 
high. Both devices are designed using the TI 
proprietary LinBiCMOSTM technology allowing low 
power consumption, high switching speeds, and 
robustness. 

This device offers optimum performance when 
used with the SN75LBC172 or SN75LBC174 
quadruple line drivers. The SN65LBC175 and 
SN75LBC175 are available in the 16-pin DIP (N) 
and small-outline inline circuit (SOl C) D 
packages. 

The SN65LBC175 is characterized over the 
industrial temperature range of -40°C to 85°C. 
The SN75LBC175 is characterized for operation 
over the commercial temperature range of O°C 
to 70°C. 

LinBiCMOS is a trademark of Texas Instruments Incorporated. 

D OR N PACKAGE 
(TOP VIEW) 

18 
1A 
1Y 

1,2EN 
2Y 
2A 6 

28 
GND 

VCC 
48 
4A 
4Y 
3,4EN 
3Y 
3A 
38 

logic symbolt 

1,2EN 
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2A 

28 
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4A 
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~N ~ 

~J 
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t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

logic diagram (positive logic) 
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3A 
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3Y 
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48 
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SN65LBC175, SN75LBC175 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE RECEIVERS 

SLLS171-0CTOBER 1993 

FUNCTION TABLE 
(each receiver) 

DIFFERENTIAL INPUTS 
ENABLE 

OUTPUT 
A-B 

VID ~ 0.2 V H 

-0.2 V < VID < 0.2 V H 

VID$-0.2V H 

X L 

Open Circuit H 

. H = high level, L = low level, X = irrelevant, 
Z = high impedance (off), ? = indeterminate 

schematics of inputs and outputs 

EQUIVALENT OF A AND B INPUTS 

VCC--~------~'---

3kn 

TYPICAL OF ALL OUTPUTS 

Y 

H 

? 

L 

Z 

H 

TYPICAL OF EN INPUT 

.---~~----~--VCC ==;r-vcc 
}- YOutput 

Input --,""-'M-.it--" 
I 18kn 

100kn~ 
(B OnIYI~ 

I 
I 

12 kn 

1 kn 

L __ - ...... -e ........ f--

2-550 

=+-

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS; TEXAS 75265 



SN65LBC175, SN75LBC175 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE RECEIVERS 

SLLS171-OCTOBER 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee (see Note 1) .............................................. -0.3 V to 7 V 
Input voltage, VI (A or B inputs) ............................................................ ±25 V 
Differential input voltage, VIO (see Note 2) .................................................. ±25 V 
Data and control voltage range ...................................................... -0.3 V to 7 V 
Continuous total dissipation ........................................... See Dissipation Rating Table 
Operating free-air temperature range, T A: SN65LBC175 ............................... -40°C to 85°C 

SN75LBC175 ................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other condnions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated cond~ions for extended periods may affect device reliability. 

NOTES: 1. All voltage values are with respect to GND. 
2. Differential input voltage is measured at the noninvertlng input with respect to the corresponding inverting input 

DISSIPATION RATING TABLE 

PACKAGE 
TA,,2S·C DERATING FACTOR TA=70·C 

POWER RATING ABOVE TA = 2S·C POWER RATING 

D 1100mW 8.7mW'·C 709mW 

N 1510mW 12.1 mW'·C 966mW 

recommended operating conditions 

Supply voltage, VCC 

Common-mode input voltage, VIC 

Differential input voltage, V ID 

High-level input voltage, VIH 

Low-level input voltage, VIL 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, TA 

I EN inputs 

I SN65LBC175 

1 SN75LBC175 

-!/} TEXAS 
INSTRUMENTS 
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TA=85·C 
POWER RATING 

578mW 

784mW 

MIN NOM 

4.75 5 

-7 

2 

-40 

0 

MAX UNIT 

5.25 V 

12 V 

±6 V 

V 

0.8 V 

-8 mA 

16 mA 

85 ·c 
70 
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SN65LBC175,SN75LBC175 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE RECEIVERS 

SLLS171 -OCTOBER 1993 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) . 

PARAMETER TEST CONDITIONS 

VIT+ Positive-going input threshold voltage 10=-8mA 

VIT- Negative-going input threshold voltage 10=16mA 

Vhys 
Hysteresis voltage 
(VIT + - VIT-) 

VIK Enable input clamp voltage 11=-18mA 

VOH High-level output voltage VIO =200 mV, IOH=-8mA 

VOL Low-level output voltage VIO = -200 mV, 10L= 16 rnA 

10Z High-impedance-state output current VO= 0 Vto Vee 

VIH=12V, Vee =5V, Other inputs at 0 V 

AorB VIH=12V, Vee = 0 V, Other inputs at 0 V 
II Bus input current 

inputs VIH=-7V, Vee = 5 V, Other inputs at 0 V 

VIH =-7V, Vee=OV, Other inputs at 0 V 

IIH High-level enable input current VIH =5V 

IlL Low-level enable input current VIL=OV 

lOS Short-circuit output current VO=O 

Outputs enabled, 10=0, VIO =5 V 
ICC Supply current 

Outputs disabled 

t All typical values are at Vee = 5 V and T A = 25°C. 

switching characteristics, Vee = 5 V, CL = 15 pF, TA = 25°C 

tpHL 

tpLH 

tpZH 

tpZL 

IPHZ 

tpLZ 

tsk(~ 

It 

2-552 

PARAMETER TEST CONDITIONS 

Propagation delay time, high -to low-level output VIO = -1.5 Vto 1.5 V, 

Propagation delay time, low- to high-level output See Figure 1 

Output enable time to high level 

Output enable time to low level 

Output disable time from high level 

Output disable time from low level 

Pulse skew (ItpHL - tPLHI) 

Transition time 

~TEXAS 
INSTRUMENTS 

See Figure 2 

See Figure 3 

See Figure 2 

See Figure 3 

See Figure 2 

See Figure 1 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

MIN TYPt MAX UNIT 

0.2 V 

-0.2 V 

45 mV 

-0.9 -1.5 V 

3.5 4.5 V 

0.3 0.5 V 

±20 IlA 
0.7 1 rnA 

0.8 1 rnA 

-0.5 -0.8 rnA 

-0.4 -0.8 rnA 

±20 IlA 
-20 IlA 

-80 -120 rnA 

11 20 

0.9 1.4 
rnA 

MIN TYPt MAX UNIT 

11 22 30 ns 

11 22 30 ns 

17 30 ns 

18 30 ns 

30 40 ns 

23 30 ns 

4 6 ns 

3 10 ns 



Generator 
(see Note A) 

SN65LBC175,SN75LBC175 
QUADRUPLE LOW-POWER DIFFERENTIAL LINE RECEIVERS 

SLLSI71-0CTOBER 1993 

PARAMETER MEASUREMENT INFORMATION 

>-+-4t-- Output 

I CL = 15 pF T (see Note B) 

-=-=- ...J -= 
TEST CIRCUIT 

Input ~~-;-- 1.5V 

~U. ~-1.5V 
tPLH -+i I+- -+i I+- tPHL 

~OOJ ~--- VOH 
Output 0 1.3 V 1.3 V 

1 % I I VOL 

tt -+j I+- -..j j+- It 

VOLTAGE WAVEFORMS 

Figure 1. tpLH and tpHL Test Circuit and Voltage Waveforms 

vec 

J2~ 
>--t-< __ ----4~--.f--;e_e--<TSI Input ~(j '\:~;-V-- 3 V 

~1.3V I OV 

tpZH ~ I+- -+i I+- tpHZ 
See Note C i I 0.5 V 

Output 

Generator 
(see Note A) t-...... -' 

outPut~(j ~t.= VOH 
S10pen 1.3 V '" SI Closed 

----OV "'1.4V 
son 

VOLTAGE WAVEFORMS 

TEST CIRCUIT 

Figure 2. tpHZ and tpZH Test Circuit and Voltage Waveforms 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, tr S 6 ns, tf S 6 ns, 
Zo=50n 

B. CL includes probe and jig capacitance. 
C. All diodes are 1 N916 or equivalent. 
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SN65LBC175, SN75LBC175 
QUADRUPLE LOW·POWER DIFFERENTIAL LINE RECEIVERS 

SLLS171-0CTOBER 1993 

PARAMETER MEASUREMENT INFORMATION 

Vce 
21<0 

See Note C 

Input ~\~~.;;- 3V 
=---.Jj,.3V ~ OV 

I I I. 

Generator 
(see Note A) 

tpZL ---+j i+- ~ r tPLZ 
S2 Open I I S2 Closed 

~~~1.4V 

TEST CIRCUIT 

Output 1.3V _*-_ 
--f""- VOL 

0.5V 

VOLTAGE WAVEFORMS 

Figure 3. tpZL and tpLZ Test Circuit and Voltage Waveforms 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, Ir :5 6 ns, If:5 6 ns, 
ZO=50n. 

> 
I ., 
DI 

£l 
~ 
"S 
S-
::I 
0 
I 

~ 
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B. CL includes probe and jig capacitance. 
C. All diodes are 1 N916 or equivalent. 

4.5 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 

VC~=~V 
TA = 25°C > 

I ., 
DI 

:!l! 

5.5 

5 --4.5 

4 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

r--~ ::::::: t- VCC = 5.25 V r-.. ---r-.::: ~ ~ t:-r-
VCC=5V _./ -l"""-f:::: r..... 

~;: -> > >-

~ 3.5 
"S 
S-

VCC=4.75V --> ,.. > 
I <:> ~ I <:> ~ 
" II _II II II 

~-i--o 0 0 0 - 0 
>" >" >" >" >" >" 

3 
d 
1 2.5 

j 2 
1::. 
DI 

1.5 i: 
I 
l: 

~ 
0.5 VIO = 0.2 V 

TA = 25°C 
o 

o 10 20 30 40 50 60 70 80 90 100 o -4 -8 -12 -16 -20 -24 -28 -32 -36 -40 

VIO - Differential Input Voltage - mV 

Figure 4 
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IOH - High-Level Output Current - mA 

Figure 5 
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SN65LBC175, SN75LBC175 
QUADRUPLE LOW·POWER DIFFERENTIAL LINE RECEIVERS 

SLLS171-0CTOBER 1993 

TYPICAL CHARACTERISTICS 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 

TA = 25°C 
VCC=5V 
VIO = 200 mV 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

./ 

1/ 

o 3 6 9 12 15 18 21 24 27 30 

IOL - Low-Level Output Current - mA 

Figure 6 

INPUT CURRENT 
vs 

INPUT VOLTAGE 
(COMPLEMENTARY INPUT AT 0 V) 

The shaded region of this graph represents 
more than 1 unit load per RS-485. 
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AVERAGE SUPPLY CURRENT 
vs 
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Figure 7 

PROPAGATION DELAY TIME 
vs 

FREE-AIR TEMPERATURE 

VCC= 5V 
CL = 15 pF 
VIO=±1.5V 
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Figure 8 
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TA - Free-Air Temperature - °C 

Figure 9 
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• Bidirectional Transceiver 
• Meets or Exceeds the Requirements of 

ANSI Standards EIAITIA-422-B and ITU 
Recommendation Y.11 

• Designed for Multipoint Transmission on 
Long Bus Lines In Noisy Environments 

• 3-State Driver and Receiver Outputs 
• Individual Driver and Receiver Enables 
• Wide Positive and Negative Input/Output 

Bus Yoltage Ranges 

• Driver Output Capability .•. ±60 mA Max 

• Thermal-Shutdown Protection 
• Driver Positive- and Negative-Current 

Limiting 

• Receiver Input Impedance •.• 12 kO Min 
• Receiver Input Sensitivity ••• ±200 mY 

• Receiver Input Hysteresis ... 50 mY Typ 
• Operates From Single S-Y Supply 
• Low Power Requirements 

description 

The SN75176A differential bus transceiver is a 
monolithic integrated circuit designed for 
bidirectional data communication on multipOint 
bus-transmission lines. It is designed for balanced 
transmission lines and meets ANSI Standard 
EIAlTIA-422-8 and ITU Recommendation V.11. 

SN75176A 
DIFFERENTIAL BUS TRANSCEIVER 

logic symbolt 

SLLS100A-JUNE 1984 - REVISED MAY 1995 

D OR P PACKAGE 
(TOP VIEW) 

~D8 Vee RE 2 7 B 
DE 3 6 A 

D 4 5 GND 

1--___ >---4-i .... 6=- A 

P'--f-.-4-i .... 7'- B 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEG Publication 617-12. 

logic diagram (positive logic) 

DE _3'--__ --, 

D _4.:..-_--1 

RE ....:2=---__ -, 

R --=-----<......rHl>--.. -:!..: } Boo 

The SN75176A combines a 3-state differential line driver and a differential input line receiver, both of which 
operate from a Single 5-V power supply. The driver and receiver have active-high and active-low enables, 
respectively, that can be externally connected together to function as a direction control. The driver differential 
outputs and the receiver differential inputs are connected internally to form differential input/output (1/0) bus 
ports that are designed to offer minimum loading to the bus whenever the driver is disabled or Vee = O. These 
ports feature wide positive and negative common-mode voltage ranges making the device suitable for party-line 
applications. 

Function Tables 

DRIVER RECEIVER 

INPUT ENABLE OUTPUTS DIFFERENTIAL INPUTS ENABLE OUTPUT 
D DE A B A-B RE R 

H H H L VID <: 0.2 V L H 
L H L H -0.2 V <VID <0.2 V L ? 
X L Z Z VID:S; -0.2V L L 

X H Z 
Open L ? 

H = high level, L = low level, ? = indeterminate, X = irrelevant, Z = high impedance (off) 

~1EXAS 
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SN75176A 
DIFFERENTIAL BUS TRANSCEIVER 

SLLS1 OOA - JUNE 1984 - REVISED MAY 1995 

description (continued) 

The driver is designed to handle loads up to 60 mA of sink or source current. The driver features positive- and 
negative-current limiting and thermal shutdown for protection from line fault conditions. Thermal shutdown is 
designed to occur at a junction temperature of approximately 150°C. The receiver features a minimum input 
impedance of 12 kg, an input sensitivity of ±200 mV, and a typical input hysteresis of 50 mV. 

The SN75176A can be used in transmission-line applications employing the SN75172 and SN75174 quadruple 
differential line drivers and SN75173 and SN75175 quadruple differential line receivers. 

The SN75176A is characterized for operation from O°C to 70°C. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

VCC 

Input 

Driver Input: R(eq) = 3 kn NOM 

Enable Inputs: R(eq) = 8 kO NOM 

R(eq) = equivalent resistor 

2-558 

TYPICAL OF A AND B I/O PORTS 

----.r---..... --+_ - VCC 

----.K--........... ----- GND 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

TYPICAL OF RECEIVER OUTPUT 

-------<.-- VCC 
850 
NOM 

Output 



SN75176A 
DIFFERENTIAL BUS TRANSCEIVER 

SLLS100A- JUNE 1984 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Voltage range at any bus terminal ................................................... -10 V to 15 V 
Enable input voltage, VI .................................................................... 5.5 V 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. - 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................ ,.. 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values, except differential input/output bus voltage, are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE TA 5: 25°C DERATING FACTOR TA = 70°C TA = 105°C 
POWER RATING ABOVE TA = 25°C POWER RATING POWER RATING 

D 725mW 5.8mW/oC 464mW 261 mW 

P 1100mW 8.8mW/oC 704mW 396mW 

recommended operating conditions 
MIN TYP MAX 

Supply voltage, VCC 4.75 5 5.25 

Voltage at any bus terminal (separately or common mode), VI or VIC -7 12 

High-level input voltage. VIH D, DE, and RE 2 

Low-level input voltage, V I L D, DE, and RE 0.8 

Differential input voltage, VID (see Note 2) ±12 

Driver -60 
High-level output current, IOH 

Receiver -400 

Driver 60 
Low-level output current, IOL 

Receiver 8 

Operating free-air temperature, TA 0 70 

NOTE 2: Differential-Input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B. 

~TEXAS 
INSTRUMENTS 
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UNIT 

V 

V 

V 

V 

V 

rnA 

iJA 

rnA 

°C 
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SN75176A 
DIFFERENTIAL BUS TRANSCEIVER 

SLLS100A-JUNE 1984-REVISED MAY 1995 

DRIVER SECTION 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Input clamp voltage 11=-18mA -1.5 V 

VOH High-level output voltage VIH = 2 V, VIL = 0.8 V, 3.7 V 
IOH=-3SmA 

VOL Low-level output voltage VIH= 2V, VIL = 0.8 V, 1.1 V 
10H = 33 mA 

IVODll Differential output voltage 10=0 2VOD2 V 

RL= 1000, See Figure 1 2 2.7 
IVOD21 Differential output voltage V 

RL = 54 0, See Figure 1 1.5 2.4 

tolVODI 
Change in magnitude of differential output 
voltage:t 

±0.2 V 

VOC Common-mode output voltage§ RL = 54 Oor 1000, See Figure 1 3 V 

tolVOCI 
Change in magnitude of common-mode 

±0.2 V 
output voltage:t 

Output disabled, IVO=12V 1 
10 Output current 

See Note 3 I Vo =-7V 
mA 

-0.8 

IIH High-level input current VI =2.4 V 20 IJA 
IlL Low-level input current VI = 0.4 V -400 IJA 

VO=-7V -250 

lOS Short-circuit output current VO= VCC 250 mA 

VO= 12 V 500 

I Outputs enabled 35 50 
ICC Supply current (total package) No load I Outputs disabled 

mA 
26 40 

t All typical values are at VCC = 5 V and TA = 25°C. 
:t tolVODI and tolVoel are the changes in magnitude of VOD and Vac respectively, that occur when the input is changed from a high level to a low 

level. 
§ In ANSI Standard EIAfTIA-422-B, Voe, which is the average olthe two output voltages with respectto GND, is called output offset voltage, VOS. 
NOTE 3: This applies for both power on andpff; refer to ANSI Standard EIAfTlA-422-B for exact conditions. 

switching characteristics, Vee = 5 V, TA = 25°C 

PARAMETER 

leI(OD) Differential-output delay time 

ttCOD) Differential-output transition time 

tpZH Output enable time to high level 

tpZL Output enable time to low level 

tpHZ Output disable time from high level 

tpLZ Output disable time from low level 

2-560 

TEST CONDITIONS 

RL = 60 0, 

RL= 1100, 

RL= 1100, 

RL=1100, 

RL= 1100, 

~TEXAS 
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See Figure 3 

See Figure 4 

See Figure 5 

See Figure 4 

See Figure 5 
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MIN TYP MAX UNIT 

40 60 ns 

65 95 ns 

55 90 ns 

SO 50 ns 

85 130 ns 

20 40 ns 



RECEIVER SECTION 

SN75176A 
DIFFERENTIAL BUS TRANSCEIVER 

SLLS100A-JUNE 1984- REVISED MAY 1995 

electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIT+ Positive-going input threshold voltage Vo = 2.7 V, 10=-0.4 rnA 0.2 V 

VIT- Negative-going input threshold voltage VO= 0.5 V, 10=8mA -0.2=1= V 

Vhys Input hysteresis voltage (VIT + - VIT _) 50 mV 

VIK Enable clamp voltage II =-18mA -1.5 V 

VOH High-level output voltage VID = 200 mV, 10H '= -400 IIA, 2.7 V 
See Figure 2 

VOL Low-level output voltage 
VID = -200 mV, IOL=8 rnA, 0.45 V 
See Figure 2 

10Z High-impedance-state output current Vo = 0.4 V to 2.4 V ±20 IIA 
Other input = 0 V, IVI= 12V 1 

II Line input current rnA 
See Note 3 JVI=-7V -0.8 

IIH High-level enable input current VIH=2.7V 20 IIA 
IlL Low-level enable input current VIL=O.4V -100 IIA 
I'j Input resistance 12 kO 

lOS Short-circuit output current -15 -85 rnA 

I Outputs enabled 35 50 
ICC Supply current (total package) No load I Outputs disabled 

rnA 
26 40 

t All typical values are at VCC = 5 V, TA = 25°C. 
=1= The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode 

input voltage and threshold voltage levels only. 
NOTE 3: This applies for both power on and power off. Refer to ANSI Standard EIA/TIA-422-8 for exact conditions. 

switching characteristics, Vee = 5 V, CL = 15 pF, TA = 25°C 

tpLH 

tpHL 

tpZH 

tpZL 

tpHZ 

tpLZ 

PARAMETER TEST CONDITIONS 

Propagation delay time, low-to-high-Ievel output 
VID = -1.5 V to 1.5 V, See Figure 6 

Propagation delay time, high-to-Iow-Ievel output 

Output enable time to high level 

Output enable time to low level 

Output disable time from high level 

Output disable time from low level 

See Figure 7 

See Figure 7 
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MIN TYP MAX UNIT 

21 35 ns 

23 35 ns 

10 30 ns 

12 30 ns 

20 35 ns 

17 25 ns 
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SN75176A 
DIFFERENTIAL BUS TRANSCEIVER 

SLLS100A- JUNE 1984- REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

RL VOC 
2 -:!:- v:ff; tt "~r ~ 

Figure 1. Driver VOD and Voe Figure 2. Receiver VOH and VOL 

Generator 
(see Note A) 

Oor3V 

Generator 
(see Note A) 

3VorO 

Generator 
(see Note A) 

50Q 

50Q 

50 Q 

Input /1.5 V \1:;- 3V 

I I· ov 
Ic:t(OD) -.I 1+ -.I 1+ Ic:t(OD) 

II~----.:I-
Output 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 3. Driver Test Circuit and Voltage Waveforms 

Output 

Input !1.5V 1.5V,-- 3V 

I 1 OV 
tPZH ~ 1 0.5 V 

1 1 ~VOH 
Output 12.3 V 1 R" 

----' tpHZ -.I I+- Vott = a V 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 4. Driver Test Circuit and Voltage Waveforms 

S1 

TEST CIRCUIT 

5V 

RL=110Q 

Output 

\~-;-- 3V 

I· ov 
1 !+--+J- tPLZ 

InputJ.1.5V 

I 
tpZL -l4--+I 

1 __ "",\1 
I 5V 

Output }~ 0.5 V 
'--__ ..;;J:L~-:... VOL 

\2.3V 

VOLTAGE WAVEFORMS 

Figure 5. Driver Test Circuit and Voltage Waveforms 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, tr S 6 ns, tf S 6 ns, 

ZO=50Q. 

2-562 

B. CL includes probe and jig capacitance. 
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Generator 
(see Note A) 

1.5V 

-1.5 V ----<l 

Generator 
(see Note A) 

51 n 

SN75176A 
DIFFERENTIAL BUS TRANSCEIVER 

SLLS100A-JUNE 1984 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

1.5 V ---...'U 

oV-----' 

Input ~~5~-- 3V 

~ .. ~. :C- OV 

tpLH 4 i4-!J:--!~ VOH 

outPu~ 
TEST CIRCUIT 

VOL 
VOLTAGE WAVEFORMS 

Figure 6. Receiver Test Circuit and Voltage Waveforms 

21<0 S2 

1N916 or Equivalent 

son 

TEST CIRCUIT 

=-!lC---3V 

Input ___ 1.5V 

S1t01.5V 
I OV S20pen 

=-!lC' ----3V 

Input. . ___ 1.5V 

S1 to-1.5 V 
I 0 V S2 Closed 

tPZH -.I 14- S3 Closed 

~ c- VOH 

Output '----L~~ __ 0 V 

tPZL -.l 14- S3 Open 
I 

~f--=4'5V 
Output 1.5 V 

VOL 

1~3V 
I OV 

S1t01.5V 
S2Closed 
S3Closed 
~. ---3V S1to-1.5V 

Input I 1.5 V S2 Closed 
S3Closed 

I OV 
I 

tpLZ --l4-+I 

~I ---- =1.3V 

Output 0.5V 
'-__ ..1, _____ =1.3V VOL 

tpHZ~ 
I 

--~I ~--VOH 

VOLTAGE WAVEFORMS 

Figure 7. Receiver Test Circuit and Voltage Waveforms 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, tr::; 6 ns, tf::; 6 ns, 
ZO=50n. 

B. CL includes probe and jig capacitance. 
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SN75176A 
DIFFERENTIAL BUS TRANSCEIVER 

SLLS1 DDA - JUNE 1984 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 
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DRIVER 
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IOH - High-Level Output Current - mA 

Figure 8 

DRIVER 
DIFFERENTIAL OUTPUT VOLTAGE 
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OUTPUT CURRENT 
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Figure 9 
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Figure 10 
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10L - Low Level Output Current - mA 

Figure 11 
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SN75176A 
DIFFERENTIAL BUS TRANSCEIVER 

SLLS100A-JUNE 1984- REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

RECEIVER 
LOW-LEVEL OUTPUT VOLTAGE 

vs 
FREE-AIR TEMPERATURE 

VCC=5V 
5 

VID = 0.2 V 

RECEIVER 
OUTPUT VOLTAGE 

vs 
ENABLE VOLTAGE 

VID=-0.2V 
IOL=8mA 

.I 1 
Load = 8 kQ to OND 

4 
TA = 25·C 

> 
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Figure 12 
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Figure 14 
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SN75176A 
DIFFERENTIAL BUS TRANSCEIVER 

SLLS100A-JUNE 1984- REVISEO MAY 1995 

SN65176A 

APPLICATION INFORMATION 

Up to 32 
Transcelvera 
• • • 

Figure 15. Typical Application Circuit 

SN65176A 

NOTE A: The line should be terminated at both ends in its characteristic impedance (RT = Zo). Stub lengths off the main line should be kept 
as short as possible. 

~ThxAs 
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• Bidirectional Transceivers 
• Meet or Exceed the Requirements of ANSI 

Standards EIAITIA-422-B and R8-48S and 
ITU Recommendations Y.11 and X.27 

• Designed for Multipoint Transmission on 
Long Bus Lines In Noisy Environments 

• 3-State Driver and Receiver Outputs 
• Individual Driver and Receiver Enables 
• Wide Positive and Negative Input/Output 

Bus Yoltage Ranges 

• Driver Output Capability ... ±60 mA Max 

• Thermal Shutdown Protection 
• Driver Positive and Negative Current 

limiting 

• Receiver Input Impedance ... 12 kO Min 
• Receiver Input Sensitivity ... ±200 mY 
• Receiver Input Hysteresis ... SO mY Typ 
• Operate From Single S-Y Supply 

description 

The SN65176B and SN75176B differential bus 
transceivers are monolithic integrated circuits 
designed for bidirectional data communication on 

· multipoint bus transmission lines. They are 
designed for balanced transmission lines and 
meet ANSI Standards EIAfTIA-422-B and RS-485 
and ITU Recommendations V.11 and X.27. 

SN65176B, SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 

SLLS101A-JULY 1985- REVISED MAY 1995 

D OR P PACKAGE 
(TOP VIEW) 

~·D8 Vcc RE 2 7 B 
DE 3 6 A 

D 4 5 GND 

logic symbolt 

6 A 

7B 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

logic diagram (positive logic) 
DE ...;3::..-__ .., 

D _4=--_-1 

RE ...:2=--__ , 

R .....:...._--<;.,(,,; ,Ioo".r::J-)--... :~:~::~: } B" 

The SN65176B and SN75176B combine a 3-state differential line driver and a differential input line receiver, 
both of which operate from a single 5-V power supply. The driver and receiver have active-high and active-low 
enables, respectively, that can be externally connected together to function as a direction control. The driver 
differential outputs and the receiver differential inputs are connected internally to form differential input/output 
(I/O) bus ports that are designed to offer minimum loading to the bus whenever the driver is disabled or 
Vee = O. These ports feature wide positive and negative common-mode voltage ranges making the device 
suitable for party-line applications. 

Function Tables 
DRIVER RECEIVER 

INPUT ENABLE OUTPUTS DIFFERENTIAL INPUTS ENABLE OUTPUT 
D DE A B A-B RE R 

H H H L VID:20.2V L H 
L H L H -0.2 V <VID <0.2 V L ? 
X L Z Z VIDS-0.2V L L 

X H Z 
Open L H 

H = high level,L = low level, ? = indeterminate, X = irrelevant, Z = high Impedance (off) 

Copyright © 1995, Texas Instruments Incorporated 

~ThxAs 
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SN65176B,SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 

SLLS101A- JULY 1985 - REVISED MAY 1995 

description (continued) 

The driver is designed for up to 60 mA of sink or source current. The driver features positive- and 
negative-current limiting and thermal shutdown for protection from line-fault conditions. Thermal shutdown is 
designed to occur at a junction temperature of approximately 150oe. The receiver features a minimum input 
impedance of 12 kn, an input sensitivity of ±200 mV, and a typical input hysteresis of 50 mV. 

The SN651768 and SN751768 can be used in transmission line applications employing the SN75172 and 
SN75174 quadruple differential line drivers and SN75173 and SN75175 quadruple differential line receivers. 

The SN651768 is characterized for operation from -40oe to 105°e and the SN751768 is characterized for 
operation from ooe to 70oe. . 

schematics of Inputs and outputs 

EQUIVALENT OF EACH INPUT 

Vee 

Input 

Driver Input: R(eq) = 3 lin NOM 
Enable Inputs: R(eq )= 8 lin NOM 
R(eq) = equivalent resistor 

2-568 

TYPICAL OF A AND B 110 PORTS 

-----4~--...... --...... - VCC 

-----4~--............ -...-- GND 

~TEXAS 
INSTRUMENTS 
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SN65176B, SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 

SLLS101A-JULY 1985- REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Voltage range at any bus terminal ................................................... -10 V to 15 V 
Enable input voltage, VI .................................................................... 5.5 V 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, TA: SN651768 ............................... -40°C to 105°C 

SN751768 ................................... O°C to 70°C 
Storage temperature range, Tstg .................................................. - 65°C to 150°C 
Lead temperature 1 ,6 mm (1/16 inch) from case for 10 seconds .......... . . . . . . . . . . . . . . . . . . . .. 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values, except differential input/output bus voltage, are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE TA ., 25·C DERATING FACTOR TA = 70·C TA = 105·C 
POWER RATING ABOVE TA = 25·C POWER RATING POWER RATING 

D 

P 

725mW 

1100mW 

recommended operating conditions 

Supply voltage, VCC 

5.8mW/·C 

8.8mW/·C 

Voltage at any bus terminal (separately or common mode), VI or VIC 

High-level input voltage, VIH D, DE,andRE 

Low-level input voltage, VIL D, DE,and RE 

Differential input voltage, VID (see Note 2) 

High-level output current, IOH 
Driver 

Receiver 

Low-level output current, IOL 
Driver 

Receiver 

Operating free-air temperature, T A 
SN6517SB 

SN75176B 

464mW 

704mW 

261 mW 

39SmW 

MIN 

4.75 

2 

-40 

0 

TYP 

5 

MAX 

5.25 

12 

-7 

0.8 

±12 

-SO 

-400 

60 

8 

105 

70 
NOTE 2: Differential-Input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B. 

~TEXAS 
INSTRUMENTS 
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UNIT 

V 

V 

V 

V 

V 

rnA 

IJA 

rnA 

·C 

2-569 



SN65176B,.SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 

SLLS101A- JULY 1985 - REVISED MAY 1995 

DRIVER SECTION 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONSt MIN TYP* MAX UNIT 

VIK Input clamp voltage 11=-18rnA -1.5 V 

Vo Output voltage 10- 0 0 6 V 

· IVODl l Differential output voltage 10=0 1.5 3.6 6 V 

IVOD21 Differential output voltage 
RL-l000, See Figure 1 112VW1 

or2 V 

RL- 540, See Figure 1 1.5 2.5 5 V 

VOD3 Differential output voltage See Note 4 1.5 5 V 

t\IVODI Change in magnitude of differential output 
voltage§ ±0.2 V 

VOC Common-mode output voltage RL - 54 0 or 100 0, See Figure 1 +3 V -1 

t\IVOCI Change In ma~nitude of common-mode 
output voltage ±0.2 V 

10 Output current Output disabled, IVO=12V 1 
rnA See Note 3 IVO--7V -0.8 

IIH High-level input current VI-2.4 V 20 IIA 
IlL Low-level input current VI = 0.4 V -400 jJA 

VO--7V -250 

VO-O 150 
lOS Short-circuit output current rnA 

VO= VCC 250 

VO=12V 250 

ICC Supply current (total package) 
I Outputs enabled 42 70 

No load I Outputs disabled 
rnA 

26 35 

t The power-off measurement In ANSI Standard EIAfTIA-422-B applies to disabled outputs only and IS not applied to combined Inputs and outputs. 
:I: All typical values are at VCC = 5 V and TA = 25°C. 
§ t.IVODI and t\IVOCI are the changes in magnftude of VOD and VOC, respectively, that occur when the input Is changed from a high level to a low 

level. 
~The minimum VOD2 with Ii 10D-0 load Is either 112 VODl or2·V, whichever is greater. 
NOTES: 3. See ANSI Stan~ard RS-485 Figure 3.5, Test Termination Measurement 2. 

4. This applies for both power on and off; refer to ANSI Standard RS-485 for exact conditions. The EIAfTIA-422-B IImft does not apply 
for a combined driver and receiver terminal. 

switching characteristics, Vee = 5 V, RL = 110 kn, TA = 25°C (unless otherwise noted) 
PARAMETER 

id(OD) Differential-output delay time 

tUOD) Differential-output transition time 

tpZH Output enable time to high level 

tpZL Output enable time to low level 

tpHZ Output disable time from high level 

tpLZ Output disable time from low level 

2.,-570 

TEST CONDITIONS 

RL=54 0, 

See Figure 4 

See Figure 5 

See Figure 4 

See Figure 5 

~TEXAS 
INSTRUMENTS 
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MIN TYP MAX 

15 22 

20 30 

85 120 

40 60 

150 250 

20 30 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 



DATA SHEET PARAMETER 

Vo 

. ~ 1VOO11 
, .. 

1VOO21 

IVOO31 

AIVODI 

Vee 

AIVoel 

lOS 

10 

SYMBOL EQUIVALENTS 

EIAITIA-422-B 

Voa Vob 

Va 

Vt (RL = 1000) 

I IVtl-IVtl I 

IVosl 

IVos-Vosl 

IIsal,lIsbl 

IIxal,lIxbl 

SN65176B,SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 

SLLS101A-JULY 1985-REVISED MAY 1995 

R8-485 

Voa Vob 

Va 

Vt(RL=540) 

Vt (Test Termination 
Measurement 2) 

I IVt-IVtl I 

IVosl 

IVos-Vosl 

lia,lib 

RECEIVER SECTION 

electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYP't MAX UNIT 

VIT+ Positive-going input threshold voltage VO-2.7V, 10--0.4mA 0.2 V 

VIT- Negative-going input threshold voltage VO=0.5V, 10=8mA -0.2:1: V 

Vhys Input hysteresis voltage (VIT + - VIT _) 50 mV 

VIK Enable Input clamp voltage 11=-18mA -1.5 V 

VOH High-level output voltage VID-200mV, IOH = -400 /lA, 2.7 V See Figure 2 

VOL LOW-level output voltage VID - -200 mV, IOL=8mA, 0.45 V See Figure 2 

10Z High-impedance-state output current Va - 0.4 Vto 2.4 V ±20 jIA 

II Line input current Other input = 0 V, IVI = 12V 1 mA See Note 5 I VI =-7V -0.8 

IIH High-level enable input current VIH=2.7V 20 jIA 

IlL Low-level enable input current VIL=0.4V -100 jIA 

rJ Input resistance VI = 12V 12 kO 

lOS Short-circuit output current -15 -85 mA 

Supply current (total package) 
I Outputs enabled 42 55 

lee No load I Outputs disabled 
mA 

26 35 

t All tYPiCal values are at Vee = 5 V, TA = 25°e. 
:I: The algebraic convention, in which the less-positive (more-negative) limit is deSignated minimum, is used in this data sheet for common-mode 

input voltage and threshold voltage levels only. 
NOTE 5: This applies for both power on and power off. Refer to EIA Standard RS-485 for exact conditions. 
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SN65176B, SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 

SLLS101A- JULY 1986 - REVISED MAY 1995 

switching characteristics, Vee = 5 V, CL = 15 pF, TA = 25°C 

tPLH 

tPHL 

tpZH 

tpZL 

tpHZ 

tpLZ 

2.:.s72 

PARAMETEB TEST CONDITIONS 

Propagation delay time, low- to high-level output 
VIO .. 0 to 3 V. See Figure 6 

Propagation delay time, high- to low-level output 

Output enable time to high level 

Output enable time to low level 

Output disable time from high level 

Output disable time from low level 

See Figure 7 

See Figure 7 

~'TEXAS 
INSTRUMENTS 
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MIN TYP MAX UNIT 
21 35 ns 

_,;;.23 35 ns 

10 20 ns 

12 20 ns 

20 35 ns 

17 25 ns 



SN65176B, SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 

SLLS101A-JULY 1985- REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

RL VOC 
2 ..L 

V~{ 
~ i1 VOH :t+loi VOL 

..L - - --- - --
Figure 1. Driver VOD and Voc Figure 2. Receiver VOH and VOL 

Generator 
(see Note A) 

500 

OVor3V 

Generator 
(see Note A) 500 

3 VorO V 

Generator 
(see Note A) 

Input 11.5 V \1~;- 3V 

---1f I' ov 
td(OD) -.I 1+ -.I 1+ id(OD) 

II~ -_~--- ~2.5V 

CL = 50 pF 
(see Note B) 

Output 

3V 
Output 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 3. Driver Test Circuit and Voltage Waveforms 

Output 

Input !1.5V 1.5V,-- 3V 

1 I ov 
tpZH ~ 1 0.5V 

1 I:t.- VOH 

Output 12.3 V 1 ~ 
tPHZ ~ 14-- Voff ~ 0 V 

TEST CIRCUIT VOLTAGE WAVEFORMS 

500 

Figure 4. Driver Test Circuit and Voltage Waveforms 

5V 

RL=1100' 

Output 

Input~1.5V 
1 

tPZL --l+--+I 

\~-;-- 3V 

I' ov 
1 
~tpLZ 

1 1 __ "",\1 
1 5V 

Output 
..y-£.. 0.5 V 

'----...;!- l- VOL 
\2.3V 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 5. Driver Test Circuit and Voltage Waveforms 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR $ 1 MHz, 50% duty cycle. tr $ 6 ns, tf $ 6 ns, 
ZO=50o. 

B. CL includes probe and jig capacitance. 
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SN65176B, SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 

SLLS101A-JULY 1985- REVISED MAY 1996 

PARAMETER MEASUREMENT INFORMATION 

Generator 
(_NoteA) 510 

1.5V-"'L.I ...... ' 

Input ~~5~-- 3V 

~ .. v. TC- OV 

1.5V 

-1.5V --<l 

Generator 
(S88 Note A) 

OV----I -"1 ·t~·~ output, 1.3 V 1.3 V 

VOL 
TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 6. Receiver Test Circuit and Voltage Waveforms 

S1 

2kO S2 
>-..----4I---foIIIt--...-'VVI,--~ 0--- 5 V 

1N916 or Equivalent 

500 

TEST CIRCUIT 1sa 

m.,. / ~==:.:. 
S1 to1.5V 

I OV S20pen 

I,.,. / t==:.:. 
S1 to -1.5 V 

, I OV S2Closed 
tPZH -.I 14- sa Closed tPZL --l 14- S3 Open 

I ~ ~VOH 
Output '---L "::.~ __ 0 V ~f--_4'5V 

Output 1.5V 

1~3' 
I OV 

S1to1.5V 
S2Closed 
S3Closed 

tpHZ~ 
I 

---""1 _--VOH 

~--..I,----- -1.3V 

VOL 

~--3V S1to-1.5V 

Input I 1.5 V S2 Closed 
S3Closed 

I OV 
I 

tpLZ~ 

~I ---- -1.3V 

Output 0.5 V 

VOL 

VOLTAGE WAVEFORMS 

Figure 7. Receiver Test Circuit and Voltage Waveforms 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, tr S 6 ns, tf S 6 ns, 

ZO-50n 

2-574 

B. CL ihcludes probe and jig capacitance. 
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SN65176B, SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 

SLLS101A- JULY 1985- REVISED MAY 1995 

TYPICAL CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 
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APPLICATION INFORMATION 

3 

SN65176B 
SN75176B 

SN65176B 
SN75176B 

Up to 32 
Transceivers 
• • • 

Figure 17. Typical Application Circuit 

NOTE: The line should be terminated at both ends in its characteristic impedance (RT = ZO). Stub lengths off the main line should be kept as short 
as possible. 

~ThXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 2---577 



2-578 



• Bidirectional Transceiver 
• Suitable for Most EIA Standards R8-422-A 

and R8-485 Applications 
• Designed for Multipoint Transmission on 

Long Bus Lines in Noisy Environments 
• 3-State Driver and Receiver Outputs 
• Individual Driver and Receiver Enables 
• Wide Positive and Negative Input/Output 

Bus Voltage Ranges 
• Driver Output Capability . .. ±60 mA Max 
• Thermal Shutdown Protection 
• Driver Posltlve- and Negative-Current 

Limiting 
• Receiver Input Sensitivity . .. ±200 mV 
• Receiver Input Hysteresis . .. 50 mV Typ 
• Operates From Single 5-V Supply 
• Low Power Requirements 

description 

The SN951768 differential bus transceiver is a 
monolithic integrated circuit designed for bi­
directional data communication on multipoint bus 
transmission lines. The transceiver is suitable for 
most R8-422-A and RS-485 applications to the 
extent of the specified data sheet characteristics 
and operating conditions. 

The SN951768 combines a 3-state differential 
line driver and a differential input line receiver, 
both of which operate from a single 5-V power 
supply. The driver and receiver have active-high 
and active-low enables, respectively, that can be 
externally connected together to function as a 

SN95176B 
DIFFERENTIAL BUS TRANSCEIVER 

NC 
RE 
NC 
DE 
NC 

JGPACKAGE 
(TOP VIEW) 

~D8 Vee RE 2 7 B 
DE 3 6 A 

D 4 5 GND 

WPACKAGE 
(TOP VIEW) 

FKPACKAGE 
(TOP VIEW) 

(). () ()() 
za:z.Jlz 

Vee 
NC 
B 
NC 
A 
NC 
GND 

4 3 2 1 20 1918 NC 

5 17 B 
6 16 NC 
7 15 A 
8 14 NC 

9 1011 1213 

()C()C() 
Z zzz 

(!) 

Ne - No internal connection 

direction control. The driver differential outputs and the receiver differential inputs are connected internally to 
form differential input/output (1/0) bus ports that are designed to offer minimum loading to the bus whenever the 
driver is disabled or V CC = O. These ports feature wide positive and negative common-mode voltage ranges 
making the device suitable for party-line applications. 

The driver is designed to handle loads up to 60 rnA of sink or source current. The driver features positive- and 
negative-current limiting and thermal shutdown for protection from line fault conditions. Thermal shutdown is 
designed to occur at a junction temperature of approximately 150°C. The r~ceiver features a minimum input 
impedance 0112 kO, an input sensitivity of±200 mV, and a typical input hysteresis of 50 mY. 

The SN951768 is characterized for operation fr0n1-40°C to 110°C. 
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POST OFFICE BOX 655303 • DAUAS, TEXAS 75265 

Copyright © t995, Texas Instruments Incorporated 

2.:.s79 

/ 



SN95176B 
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SGLS026A- MARCH 1989- REVISED JUNE 1995 

Function Tables 
DRIVER RECEIVER 

INPUT ENABLE OUTPUTS. DIFFERENTIAL INPUTS ENABLE OUTPUT 
D DE A B A-B RE R 

H H H L VID <! 0.2 V L H 
L H L H -0.2 V <VID < 0.2 V L ? 
X L Z Z VIDS -0.2 V L L 

X H Z 

H = high level, L = low level, ? = indeterminate, X - irrelevant, Z = high impedance (off) 

logic symbolt 

DE 
RE 

t---.f--_-6~ A 

P--I--e_-7;.. B 

logic diagram '(positive logic) 

DE....;3O----..., 

D 4 

RE ...:2=--__ ...., } 

R -'----<-u ........ ,,[I-:r--il+ ... ~:::~:~ : Bus 

t This symbol is in accOrdance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

Terminal numbers shown are for the JG package. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

VCC--....... -

R(eq) 

Input 

Driver Input: R(eq) = 3 kr.l NOM 

Enablelnpu18: R(eq) = II kr.l NOM 

R(eq) = equivalent resistor 

2-680 

T'(PICAL OF A AND B I/O PORTS 

--p---~----<!t--- Vee 

----+--e-_--.:j ..... --GND 

. ~TEXAS 
INSTRUMENTS 
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TYPICAL OF RECEIVER OUTPUT 

-~----VCC 

850 
n ....... --.... NOM 

Output 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Voltage at any bus terminal ................................ . . . . . . . . . . . . . . . . . . . . . . .. -10 V to 15 V 
Enable input voltage, VI .................................................................... 5.5 V 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, T A ........................................... -40°C to 110°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Case temperature for 60 seconds, T c: FK package .......................................... 260°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG or W package ............... 300°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other condHions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values. except differential input/output bus voltage. are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE TA~25·C DERATING FACTOR TA = 70·C TA = 85·C TA = 110·C 
POWER RATING ABOVE TA = 25·C POWER RATING POWER RATING POWER RATING 

FK 1375mW 11.0 mW/·C 880mW 715mW 440mW 

JG 1050 mW 8.4 mW/·C 672mW 546mW 336mW 

W 1000 mW 8.0 mW/·C 640mW 520mW 320mW 

recommended operating conditions 
MIN TYP MAX 

Supply voltage. VCC 4.75 5 5.25 

12 
Voltage at any bus terminal (separately or common-mode). VI or VIC 

-7 

High-level input voltage. VIH D. DE. and RE 2 

Low-level input voltage. VIL D. DE. and RE 0.8 

Differential input voltage. VID (see Note 2) ±12 

High-level output current. IOH 
Driver ~60 

Receiver -400 

Driver 60 
Low-level output current. IOL 

Receiver 8 

Operating free-air temperature. TA -40 110 

NOTE 2: Differential-input/output bus voltage IS measured at the nomnvertlng terminal A With respect to the inverting terminal B. 

~TEXAS 
INSTRUMENTS 
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UNIT 

V 

V 

V 

V 

V 

mA 

JlA 

mA 

·C 
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DRIVER SECTION 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONSt MIN TVr4 MAX UNIT 

VIK Input clamp voltage 11=-18mA -1.5 V 

Vo Output voltage 10=0 0 6 V 

IVODll Differential output voltage 10=0 1.5 6 V 

RL= 1000, See Figure 1 2 V 
IVOD21 Differential output voltage 

RL=540, See Figure 1 1.5 2.5 5 V 

VOD3 Differential output voltage See Note 3 4 V 

AIVODI 
Change in magnitude of differential output 
vo~age§ 

±0.2 V 

Voc Common-mode output voltage RL=540, See Figure 1 3 V 

AIVOCI 
Change in magnitude of common-mode output 
voRage§ 

±0.2 V 

Output disabled, IVO=12V 1 
10 Output current mA 

See Note 4 IVO=-7V -0.8 

IIH High-level input current VI = 2.4 V 20 IlA 
IlL Low-level input current VI = 0.4 V. -400 IlA 

VO=-7V -250 

VO=O -150 
lOS Short-circuit output current mA 

VO= VCC 250 

VO= 12V 250 

I Outputs enabled 42 70 
ICC Supply current (total package) No load I Outputs disabled 

mA 
26 35 

t The power-off measurement In EIA Standard RS-422-A applies to disabled outputs only and IS not applied to combmed Inputs and outputs. 
:j: Aillypical values are at VCC = 5 V and TA = 25°C. 
§ AIVaDI and AIVOCI are the changes in magnitude of VOD and VOC, respectively, that occur when the input is changed from a high level 10 a low 

level. 
NOTES: 3. See EIA Standard RS-485 Figure 3.5, Test Termination Measurement 2. 

4. This applies for both power on and off; refer to EIA Standard RS-485 for exact conditions. The RS-422-A limit does not apply for 
a combined driver and receiver terminal. 

switching characteristics, Vee = 5 V, TA = 25°C 

PARAMETER 

Id(OD) Differential output delay time 

tllOD) Differential output transition lime 

tpZH Output enable time to high level 

tPZL Output enable time to low level 

tpHZ Output disable time from high level 

tpLZ Output disable time from low level 

2-582 

TEST CONDITIONS 

RL=540, 

RL= 1100, 

RL = 1100, 

RL = 1100, 

RL= 1100, 

~TEXAS 
INSTRUMENTS 

See Figure 3 

See Figure 4 

See Figure 5 

See Figure 4 

See Figure 5 

POST OFFICE BOX 655303 • DALLAS. TtXAS 75265 

MIN TVP MAX UNIT 

15 22 ns 

20 30 ns 

85 120 ns 

40 60 ns 

150 250 ns 

20 30 ns 



SYMBOL EQUIVALENTS 

DATA SHEET PARAMETER R8-422·A 

Vo Voa Vob 

IVOD11 Vo 

IVOD21 Vt (RL = 1000) 

IVOD31 None 

alVODI IIVtl-IVtll 

VOC IVosl 

alVOCI IVos- Vosl 

lOS IIsal,lIsbl 

10 IIxal,lIxbl 

RECEIVER SECTION 

SN95176B 
DIFFERENTIAL BUS TRANSCEIVER 

SGLS026A- MARCH 1989 - REVISED JUNE 1995 

R8-485 

Voa Vob 

Vo 

Vt (RL = 54 0) 

Vt (Test Termination 
Measurement 2) 

IIVt-IVtll 

IVosl 

IVos -Vosl 

None 

lia, lib 

electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIT+ Positive-going input threshold voltage VO=2.7V, 10=-0.4 mA 0.2 V 

VIT- Negative-going input threshold voltage Vo = 0.5 V, 10=8mA -0.2:\: V 

Vhys Input hysteresis voltage (VIT + - VIT _) 50 mV 

VIK Enable clamp voltage 11=-18 mA -1.5 V 

VOH High-level output voltage VID =200 mY, 10H = -400 !lA, 2.7 V 
See Figure 2 

VOL Low-level output voltage VID = -200 mY, IOL=8mA, 0.45 V 
See Figure 2 

10Z High-impedance-state output current Vo = 0.4 V to 2.4 V ±20 !IA 
Other input = 0 V, I VI = 12 V 1 

II Line input current mA 
See Note 5 I VI =-7V -0.8 

IIH High-level enable input current VIH =2.7V 20 !IA 
IlL Low-level enable input current VIL=0.4 V -100 !IA 
Ij Input resistance VI = 12 V 12 kn 

lOS Short-circuit output current -15 -85 mA 

I Outputs enabled 42 70 
ICC Supply current (total package) No load I Outputs disabled 

mA 
26 35 

t All typical values are at VCC = 5 V, TA = 25·C. 
:\: The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode 

input voltage and threshold voltage levels only. 
NOTE 5: This applies for both power on and power off. Refer to EIA Standard RS-485 for exact conditions. 
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switching characteristics, VCC = 5 V, CL = 15 pF, TA = 25°C 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tpLH Propagation delay time, low- to high-level output 21 35 

tPHL Propagation delay time, high- to low-level output 
VID = 0 to 3 V, See Figure 6 

23 35 

tPZH Output enable time to high level 10 20 

tPZL Output enable time to low level 
See Figure 7 

12 20 

tPHZ Output disable time from high level 20 35 

tPLZ Output disable time from low level 
See Figure 7 

17 25 

PARAMETER MEASUREMENT INFORMATION 

VOC 
....L 

Figure 1. Driver Voo and Voe 

Generator 50 0 

~~t VOH +101 VOL 

+ ':" ':" ':" 
+ -IOH 

Figure 2. Receiver VOH and VOL 

Input J,1.5 V \1~;-:: 
I I 

1d(OD) -+I :- -+I r- td(OD) 

ns 

ns 

ns 

ns 

ns 

ns 

~--*25V 
Output 50% 90% 50% • 

I 10% I *-2.5V 

(see Note A) 

3V 

t~(OD)---.I 14- -' I+- tt(OD) 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR ~ 1 MHz, 50% duty cycle, tr ~ 6 ns, tf ~ 6 ns, 
ZO=500. 

B. CL includes probe and jig capacitance. 

OVor3V 

Generator 
(see Note A) 500 

Figure 3. Driver Test Circuit and Voltage Waveforms 

Output 

TEST CIRCUIT 

Input r::;:;--;;:s: -- 3 V 
'J"OY ,.O~OV 

-l 1.- tpZH I 0.5 V 

V I \.-=-~ VOH 
Output t 2.3 V I J~ 

__ --J tpHZ ~ VOff * 0 V 

VOLTAGE WAVEFORMS 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR $ 1 MHz, 50% duty cycle, tr ~ 6 ns, tf ~ 6 ns, 

ZO=500. 

2-584 

B. CL il)cludes probe and jig capacitance. 

Figure 4. Driver Test Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



SN95176B 
DIFFERENTIAL BUS TRANSCEIVER 

SGLS026A- MARCH 1989 - REVISED JUNE 1995 

3VorOV 

Generator 50 Q 
(see Note A) 

PARAMETER MEASUREMENT INFORMATION 

Sl 

TEST CIRCUIT 

5V 

RL=110Q 

Output 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR ,;; 1 MHz, 50% duty cycle, tr';; 6 ns, tf';; 6 ns, 
ZO=50Q. 

B. CL includes probe and jig capacitance. 

Figure 5. Driver Test Circuit and Voltage Waveforms 

Generator 
(see Note A) 51 Q 

1.5V 

OV ----' 

TEST CIRCUIT 

Input~~~-- 3V 

-If"'" ~OV 
I I 

tpLH 4 t.-!- tpHL 

~-~~ VOH 
Output ---f 1.3 V ~ 

VOL 
VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR ,;; 1 MHz, 50% duty cycle, tr';; 6 ns, tf :::; 6 ns, 
ZO=50Q. 

B. CL includes probe and jig capacitance. 

Figure 6. Receiver Test Circuit and Voltage Waveforms 

"!IJ TEXAS 
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1.5V 

-1.5V~ 

Generator 
(see Note A) 

S1 

PARAMETER MEASUREMENT INFORMATION 

21<0 S2 
0-- 5V 

I CL = 15 pF 5 1<0 
_ (see Note B) 

1 N916 or Equivalent 

'----... 
50n 

TEST CIRCUIT 1S3 

Inp~t -~==:.:v 
S1t01.5V 

I OV S20pen 

Input ~===:.:v 
~ . L S1to-1.5V I 0 V S2 Closed 

tpZH --+I /4- S3 Closed tpZL ~ I+-- S3 Open 
I 

~I VOH 

Output 1.5V ~-t--~4'5V 
Output 1.5 V -----OV 

VOL 

.-:f'C'V 
I OV 

S1 t01.5V 
S2Closed 
S3Closed 
~--3V S1to-1.5V 

Input I 1.5 V S2 Closed 
S3Closed 

I OV 

tpHZ --j+--+j 
I 

--"'I 

I 
tpLZ~ 

,,---VOH 

~ __ J. _____ ~1.3V 

lut Ir.\---- ~1.3V 
OUtp~0.5V ~ 

VOL 

VOLTAGE WAVEFORMS 

. NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR :5 1 MHz, 50% duty cycle, tr :5 6 ns, tf :5 6 ns, 
ZO=50n 

2-586 

B. CL includes probe and jig capacitance. 

Figure 7. Receiver Test Circuit and Voltage Waveforms 
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TYPICAL CHARACTERISTICS 

DRIVER 
HIGH· LEVEL OUTPUT VOLTAGE 

VB 

DRIVER 
LOW·LEVEL OUTPUT VOLTAGE 

VB 
HIGH·LEVEL OUTPUT CURRENT LOW·LEVEL OUTPUT CURRENT 

5 
VCC=5V VCC=5V 
TA=25°C - 4.5 r-TA = 25°C 

> 
I 4 

GI 
aI 

! 3.5 
~ 
'5 3 
So 
:::I 

2.5 0 
'i 
i; 2 
...I 

r-----r-.. 
I"'-...... i'oo.. 

............ 
.......... 

I 

I 
I 
I 

~ 1.5 
...I --" I 
...I --.p ...... "" 

0.5 

-20 -40 -60 -80 -100 -120 20 40 60 80 100 
IOH - Hlgh·Level Output Current - mA 10L - Low-Level Output Current - mA 

FigureS 
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DRIVER 
DIFFERENTIAL OUTPUT VOLTAGE 

, VB 
OUTPUT CURRENT 

I 
VCC=5V 
TA=25°C , 
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\ 
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10 - Output Current - mA 

Figure 10 
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TYPICAL CHARACTERISTICS 
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RECEIVER 
HIGH·LEVEL OUTPUT VOLTAGE 

vs 
HIGH·LEVEL OUTPUT CURRENT 

I J 
VIO =0.2V 
TA = 25'C 

~ 
I~ ~ 
~ ~ V VCC =5.25V 

V VCC=5V ~ ~ 
I- VCC = 4.75 V 

~ ~ 
~ ~ 
~ ~ 

o -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 

IOH - Hlgh·Level Output Current - mA 

Figure 11 

RECEIVER 
LOW·LEVEL OUTPUT VOLTAGE 

vs 
LOW·LEVEL OUTPUT CURRENT 
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RECEIVER 
HIGH· LEVEL OUTPUT VOLTAGE 

vs 
FREE·AIR TEMPERATURE 
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_ VCC=5V 
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VIO = 200 mV 
- IOH = -440 IJA 

-
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Figure 12 

RECEIVER 
LOW·LEVEL OUTPUT VOLTAGE 

vs 
FREE·AIR TEMPERATURE 

VCC=5V 
VIO =-200 mV 
IOL=8mA 
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1 
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o 
o 
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IOL - Low·Level Output Current - mA TA - Free-Air Temperature - ·C 

Figure 13 
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TYPICAL CHARACTERISTICS 

RECEIVER 
OUTPUT VOLTAGE 

vs 
ENABLE VOLTAGE 

VIC =0.2V 

_I J Load = 8 kn to GNC 
TA=25°C 

VCC = 5.25 V-

I ~ 
VCC=5V VCC = 4.75 V_ 

0.5 1.5 2 

VI (en) - Enable Voltage - V 

Figure 15 
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RECEIVER 
OUTPUT VOLTAGE 

vs 
ENABLE VOLTAGE 

I I VIC =-0.2V 
VCC=5.25V 

Load = 1 kn to VCC 
TA = 25°C 

VCC = 4.75 V I 
" VCC=5V 

0.5 

, 

1.5 2 

VI(en) - Enable Voltage - V 

Figure 16 

2.5 

APPLICATION INFORMATION 

3 

SN95176B SN95176B 

RT 

Up to 32 
Transceivers 
• • • 

Figure 17. Typical Application Circuit 

NOTE A: The line should terminate at both ends in its characteristic impedance (RT = ZO). Stub lengths off the main line should be kept as 
short as possible. 
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SN65ALS116,SN15ALS116,SN15ALS116A,SN15ALS116B 
DIFFERENTIAL BUS TRANSCEIVERS 

• Meet or Exceed the Requirements of ANSI 
Standards EIA/TIA-422-B and RS-485 and 
ITU Recommendations V.11 and X.27 

• Designed and Tested to Operate at Data 
Rate$ up to 35 MBaud 

• SN65ALS176 Operating Temperature 
-40°C to 85°C 

• Three Skew Limits Available: 
'ALS176 ... 10 ns 
'ALS176A •.• 7.5 ns 
'ALS176B ... 5 ns 

• Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 

• Low Supply Current Requirements 
30mA Max 

• Wide Positive and Negative Input/Output 
Bus Voltage Ranges 

• Thermal Shutdown Protection 
• Driver Positive- and Negative-Current 

Limiting 

• Receiver Input Hysteresis 
• Glitch-Free Power-Up and Power-Down 

Protection 

• Receiver Open-Circuit Fail-Safe Design 

description 
The SN65ALS176 and SN75ALS176 series 
differential bus transceivers are monolithic 
integrated circuits designed for bidirectional data 
communication on multipoint bus transmission 
lines. They are designed for balanced 
transmission lines and meet ANSI Standards 
EIAlTIA-422-B and RS-485 and ITU 
Recommendations V.11 and X.27. 

The SN65ALS176 and SN75ALS176 series 
combine a 3-state, differential line driver and a 
differential input line receiver, both of which 
operate from a single 5-V power supply. The driver 
and receiver have active-high and active-low 
enables, respectively, which can be externally 

SLLS040E - AUGLIST 1987 - REVISED MAY 1995 

o OR P PACKAGE 
rrOPVIEW) 

~D8 Vcc RE 2 7 B 
DE 3 6 A 

D 4 5 GND 

Function Tables 
DRIVER 

INPUT ENABLE OUTPUTS 
0 DE A 
H H H 
L H L 
X L Z 

RECEIVER 

DIFFERENTIAL INPUTS ENABLE 
A-B RE 

VID:?: 0.2 V L 
-0.2 V < VID < 0.2 V L 

VID~-0.2V L 
X H 

Inputs open L 

H = high level. L = low level, ? = indeterminate, 
X = irrelevant. Z = high impedance (off) 

AVAILABLE OPTIONS 

B 
L 
H 
Z 

OUTPUT 
R 
H 
? 
L 
Z 
H 

PACKAGE 

TA tsk(LIM)t SMALL OUTLINE PLASTIC DIP 
(0)* (P) 

O·C 10 SN75ALS176D SN75ALS176P 
to 7.5 SN75ALS176AD SN75ALS176AP 

70·C 5 SN75ALS176BD SN75ALS176BP 

-40'C 
to 15 SN65AtS176D SN65ALS176P 

85°C 

t tsk(UM) This is the maximum range that the driver or receiver delay 
times will vary over temperature. Vce. and process (device to 
device). 

* The D package is .available taped and reeled. Add the suffix R to 
the device type (e.g., SN75ALS176DR). 

connected together to function as a direction control. The driver differential outputs and the receiver differential 
inputs are connected internally to form a differential input/output (1/0) bus port that is designed to offer minimum 
loading to the bus whenever the driver is disabled or Vee = O. This port features wide positive and negative 
common-mode voltage ranges making the device suitable for party-line applications. 

The SN65ALS176 is characterized for operation from -40oe to 85°e, and the SN75ALS176 series is 
characterized for operation from ooe to 70oe. 
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SN65ALS176,SN75ALS176,SN75ALS176A,SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 
SLLS040E-AUGUST 1987 - REVISED MAY 1995 

logic symbolt logic diagram (positive logic) 

3 
DE ---I DE ....:3:..-_..., 

RE _2_-""1 

4 
6 1----.--.. ..... - A 

4 
D 

D 7 
B RE ....:2=---_..., 

R 
R 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEG Publication 617-12. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

VCC ---4~ ----

R(eq) 

Input 

Driver Input: R(eq) = 3 kQ NOM 
Enable Inputs: R(eq) = 8 kQ NOM 
R(eq) = equivalent resistor 

2-592 

TYPICAL OF A AND B 1/0 PORTS 

VCC-.-.----~~ 

180kQ 
NOM 

A orB 
18kQ 
NOM 

180kQ 
NOM 
Connected 
on B Port 

~TEXAS 
INSTRUMENTS 

3kQ 
NOM 

1.1 kQ 
NOM 
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6 

o-.... --4r.--7-:} Bus 

TYPICAL OF RECEIVER OUTPUT 

...------. 
850 VCC 

NOM 

Output 



SN65ALS176,SN75ALS176,SN75ALS176A,SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 

SLLS040E -AUGUST 1987 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Voltage range at any bus terminal .................................................... -7 V to 12 V 
Enable input voltage, VI .................................................................... 5.5 V 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, TA: SN65ALS176 ............................... -40°C to 85°C 

SN75ALS176 series ........................... O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated condnions for extended periods may affect device reliability. 

NOTE 1: All voltage values, except differential I/O bus voltage, are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE TA~25°C DERATING FACTOR TA=70°C TA = 85°C 
POWER RATING ABOVE TA = 25°C POWER RATING POWER RATING 

D 725mW 5.8mW/oC 464mW 377mW 
p 1000mW 8.0mW/oC 640mW 520mW 

recommended operating conditions 
MIN NOM MAX 

Supply voltage, VCC 4.75 5 5.25 

12 
Input voltage at any bus terminal (separately or common mode), VI or VIC 

-7 

High-level input voltage, VIH D, DE, and RE 2 

low-level input voltage, Vil D, DE, and RE 0.8 

Differential input voltage, VID (see Note 2) ±12 

Driver -60 
High-level output current, 10H 

Receiver -400 

Driver 60 
Low-level output current, 10l 

Receiver 8 

SN65ALS176 -40 85 
Operating free-air temperature, T A 

SN75ALS176 0 70 
NOTE 2: Differential Input/output bus voltage IS measured at the nontnvertlng terminal A With respect to the Inverting terminal B. 

~TEXAS 
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UNIT 

V 

V 

V 

V 

V 

mA 

J.1A 

mA 

°C 
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SN65ALS176,SN75ALS176,SN75ALS176A,SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 
SLLS040E -AUGUST 1987 - REVISED MAY 1995 

DRIVER SECTION 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONSt MIN TYP* MAX UNIT 

VIK I nput clamp voltage 11=-18mA -1.5 V 

Vo Output voltage 10=0 0 6 V 

IVOD11 Differential output voltage 10=0 1.5 6 V 

RL= 1000, See Figure 1 1/2VODI V 
IVOD21 Differential output voltage or2§ 

RL = 54 0. See Figure 1 1.5 2.5 5 V 

VOD3 Differential output voltage Vtest = -7 V to 12 V, See Figure 2 1.5 5 V 

AI VOD I 
Change in magnitude of differential 
output voltage \I ±0.2 V 

VOC Common-mode output voltage RL = 54 a or 100 0. See Figure 1 3 V 
-1 

AI VOC I 
Change in magnitude of 

±0.2 V common-mode output voltage II 

Outputs disabled, IVO=12V 1 
10 Output current rnA 

See Note 3 IVO=-7V -0.8 

IIH High-level input current VI = 2.4 V 20 !lA 
IlL Low-level input current VI = 0.4 V -400 !lA 

VO=-4V I SN65ALS176 
-250 

VO=-6V I SN75ALS176 

lOS Short-circuit output current VO=O -150 rnA 

VO=VCC 

VO=8V 
250 

ICC Supply current 
I Outputs enabled 23 30 

No load I Outputs disabled 
rnA 

19 26 
t The power-off measurement In ANSI Standard EIAfTIA-422-B apphes to disabled outputs only and IS not apphed to combined Inputs and outputs. 
:j: All typical values are at VCC = 5 V and TA = 25°C. 
§ The minimum VOD2 with a 100-0 load is either 1/2 VODI or 2 V, whichever is greater. 
If A I VOD I and A I VOC I are the changes in magnitude of VOD and VOC, respectively, that occur when the input is changed from one logic state 

to the other. 
NOTE 3: This applies for both power on and power off; refer to ANSI standard RS-485 for exact conditions. The EIAITIA-422-B limit does not apply 

for a combined driver and receiver terminal. 
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SN65ALS176,SN75ALS176,SN75ALS176A,SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 

SLLS040E-AUGUST 1987- REVISED MAY 1995 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature 

SN65ALS176 
PARAMETER TEST CONDITIONS MIN 

'<iCOD) Differential output delay time 

Isk(p) Pulse skew:!: Rl=540, Cl= 50 pF, See Figure 3 

ttCOD) Differential output transition time 

tPZH Output enable time to high level Rl-ll0n, Cl= 50pF, See Figure 4 

tPZl Output enable time to low level Rl-ll00, Cl=50pF, See Figure 5 

tpHZ Output disable time from high level Rl= 1100, Cl=50pF, See Figure 4 

tPLZ Output disable time from low level Rl= liOn, Cl=50pF, See Figure 5 

t All typical values are at VCC. 5 V, TA = 25"C. 
:!: Pulse skew is defined as the ItplH - tPHll of each channel. 

SN75ALS176,SN75ALS176A,SN75ALS1768 
PARAMETER TEST CONDITIONS MIN 

'AlS176 3 

'<i(OD) Differential output delay time 'AlSI76A Rl= 54 n, Cl = 50pF, See Figure 3 4 

'AlS176B 5 

tsk(p) Pulse skew:!: Rl=540, Cl =50pF, See Figure 3 

'AlS176 

tsk(lim) Skewlimit§ 'AlS176A Rl=540, Cl = 50 pF, See Figure 3 

'AlS176B 

tt(OD) Differential output transition time Rl=540, Cl = 50 pF, See Figure 3 

tpZH Output enable time to high level Rl= liOn, Cl= 50pF, See Figure 4 

tpZl Output enable time to low level Rl. 110 n, Cl = 50 pF, See Figure 5 

tpHZ Output disable time from high level Rl= liOn, Cl= 50pF, See Figure 4 

tpLZ Output disable time from low level Rl = 1100, Cl= 50 pF, See Figure 5 

t All typical values are at VCC. 5 V, TA = 25"C. 
:!: Pulse skew is defined as the ItplH - tpHll of each channel. 
§ Skew limit is the maximum difference in propagation delay times between any two channels of one device. 

DATA SHEET PARAMETER 

Vo 

IVODll 

I VOD2 I 

I VOD3 I 

alVOOI 

VOC 

alVocl 

lOS 

10 

SYMBOL EQUIVALENTS 

EIAlTIA·422·B 

Voa,Vob 

Vo 

Vt (Rl - 100O) 

None 

IIVt 1-IVt ll 

IVosl 

I Vos- Vos I 

lisa I, Ilsb I 

Ilxa I, Ilxb I 

~TEXAS 
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R8-485 

Voa,Vob 

Vo 

Vt(Rl-540) 

Vt (test termination 
measurement 2) 

II Vt I-I Vt II 

IVosl 

I Vos-Vos I 

None 

lia.lib 

TYPt MAX UNIT 

15 ns 

0 2 ns 

8 ns 

80 ns 

30 ns 

50 ns 

30 ns 

TYpf MAX UNIT 

8 13 

7 11.5 ns 

8 10 

0 2 ns 

10 

7.5 ns 

5 

8 ns 

23 50 ns 

14 20 ns 

20 35 ns 

8 17 ns 
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 

SLLS040E - AUGUST 1987 - REVISED MAY 1995 

RECEIVER SECTION 

electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYP't MAX UNIT 

VIT+ Positive-going input threshold voltage VO=2.7V, 10=-OAmA 0.2 V 

VIT- Negative-going input threshold voltage VO= 0.5 V, IO=8mA -0.2:1: V 

Vhys Hysteresis voltage (VIT + - VIT-) 60 mV 

VIK Enable-input clamp voltage 11=-18mA -1.5 V 

VOH High-level output voltage 
VID =200 mV, IOH = -400 !lA, 2.7 V 
See Figure 6 

VOL Low-level output voltage 
VID = -200 mV, IOL = 8 mA, OA5 V 
See Figure 6 

IOl High-impedance-state output current Vo = OA V to 2.4 V ±20 !lA 
Other input = 0 V, I VI = 12 V 1 

VI Line input current mA 
See Note 4 I VI =-7V -0.8 

IIH High-level-enable input current VIH=2.7V 20 !lA 
IlL Low-level-enable input current VIL= OAV -100 !lA 
rt Input resistance 12 20 kQ 

lOS Short-Circuit output current VID =200 mV, VO=O -15 -85 mA 

I Outputs enabled 23 30 
ICC Supply current No load I Outputs disabled 

mA 
19 26 

tAli typical values are at VCC = 5 V, TA = 25·C. 
:I: The algebraic convention, in which the less-positive (more negative) limit is designated minimum, is used in this data sheet for common-mode 

input voltage and threshold voltage levels only. 
NOTE 4: This applies for both power on and power off. Refer to ANSI Standard RS-485 for exact conditions. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature 

SN65ALS176 

PARAMETER TEST CONDITIONS 

too Propagation time VID = -1.5 V to 1.5 V, CL= 15 pF, 

tSk(PL Pulse skew§ See Figure 7 

'ALS176 

tsk(lim) Skewlimitlf 'ALS176A RL = 54 Q, 
See Figure 3 

CL =50 pF, 

'ALS176B 

tplH Output enable time to high level 

tplL Output enable time to low level 

tpHl Output disable time from high level 
CL = 15 pF, See Figure 8 

tPLZ Output disable time from low level 

t All tYPical values are at VCC = 5 V, TA = 25·C. 
§ Pulse skew is defined as the ItpLH -tPHLI of each channel. 
If Skew limit is the maximum difference in propagation delay times between any two channels of one device. 

2-596 

~TEXAS 
INSTRUMENTS 

POST OFFice BOX 655303 • DALLAS. TeXAS 75265 

MIN TYPt MAX UNIT 

25 ns 

0 2 ns 

10 

7.5 ns 

5 

11 18 ns 

11 18 ns 

50 ns 

30 ns 



SN65ALS176,SN75ALS176,SN75ALS176A,SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 

SLLS040E - AUGUST 1987 - REVISED MAY i 995 

SN75ALS176,SN75ALS176A,SN75ALS176B 
PARAMETER TEST CONDITIONS 

'ALS176 

tpd Propagation time 'ALS176A 

'ALS176B 
VID = -1.5 V to 1.5 V, CL = 15 pF, See Figure 7 

tsk(p) Pulse skew; 

tpZH Output enable time to high level 

tpZL Output enable time to low level 

tpHZ Output disable time from high level 
CL= 15pF, See Figure 8 

tpLZ Output disable time from low level 

t All typical values are at V CC = 5 V, T A = 25·C. 
:j: Pulse skew is defined as the ItpLH - tpHLI of each channel. 

PARAMETER MEASUREMENT INFORMATION 

~+l:T Voc 

1 
Figure 1. Driver VOD2 and Voe 

3750 

600 

3750 

Figure 2. Driver VOD3 
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MIN TYPt MAX UNIT 

9 14 19 

10.5 14 18 ns 

11.5 13 16.5 

0 2 ns 

7 14 ns 

20 35 ns 

20 35 ns 

8 17 ns 
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SN65ALS176,SN75ALS176,SN75ALS176A,SN75AtS176B 
DIFFERENTIAL· BUS TRANSCEIVERS 
SLLS040E -AUGUST 1987 - REVISED MAY 1995 

Generator 
(see Note A) 500 

PARAMETER MEASUREMENT INFORMATION 

3V 

TEST CIRCUIT 

CL=50pF 
(see Note B) 

Output 

~
--3V 

Input 1.5 V 1.5 V 

I I OV 
I I 

tcI(OOH)~ I+- ~ I+- tcI(OOL) 
(see Note C) I -L (see Note C) 

90% 9O"A -- ~2.5V 
Output 

tt(OO)-.I 

VOLTAGE WAVEFORMS 

Figure 3. Driver Test Circuit and Voltage Waveforms 

Output 

OVor3V ----I 

Input /1.5 V 1.5V'---- 3V 

I I OV 

Generator 
(see Note A) 500 

TEST CIRCUIT 

CL=50 PFT 
(see Note B) 

~ tpZH I 
I I 

h·3V I 
__ ...J tpHZ -.t 

Output 

Voff= 0 

VOH 

VOLTAGE WAVEFORMS 

Figure 4. Driver Test Circuit and Voltage Waeforms 

5V 

RL=1100 

Output 

Inpu~1.5V \~5~---3V 
I I OV 

OVor3V ----I tPZL-I'II141--+l~ I 

I 4 tPLZ 

outpu-t --""'\2.3 V UO~ ~ 
.-VOL 

Generator 
(see Note A) 500 

TEST CIRCUIT 

CL=50pF I 
(see Note B) 

VOLTAGE WAVEFORMS 

Figure 5. Driver Test Circuit and Voltage Waveforms 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR :5 1 MHz, 50% duty cycle, tr :5 6 ns, tf:5 6 ns, 

ZO=500. 
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B. Cl includes probe and jig capacitance. 
C. Id(OD) = Id(ODH) or Id(ODl) 
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Generator 
(see Note A) 5H1 

SN65ALS176,SN75ALS176,SN75ALS176A,SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 

SLLS040E -AUGUST 1987 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

¢--{n. VOH 

I +IOLi 
VOL 

1.. 

1.5V 

OV 

Figure 6. Receiver VOHand VOL Test Circuit 

CL=15 PFT 
(see Note B) 

~
---3V 

Input 1.5 V 1.5 V 

I I OV 
,I ~t 

tPLH --I4-tI ro ., PHL 
(see Note C) I I (see Note C) 

~
:-t---VOH 

Output 1.3 V . 1.3 V 

VOL 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR ~ 1 MHz, 50% duty cycle, It- :S 6 ns, tf :S 6 ns, 
ZO=50o. -

B. CL includes probe and jig capacitance. 
C. tpd = tpLH or tpHL 

Figure 7. Receiver Test Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 2-599 



SN65ALS176,SN75ALS176,SN75ALS176A,SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 
SLLS040E -AUGUST 1987 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

1.SV _---...""-S1 
""'0------1 

-1.SV --0 

Generator 
(see Note A) SOO 

2k.Q 

1 N916 or Equivalent 

TEST CIRCUIT 

~-- 3V S1to1.SV 

Input '. . 1.S V S2 Open Input ~==~.:v .J ~ S1to-1.5V S3Closed I OV 
. tpZH -fJ ~ 

~I VOH 

Output . -- 1.SV 
----OV 

Input' . ~--- 3V 

~"WY LOV 

tpHZ~ 
I ' 

-&..~I 

S1to1.SV 
S2Closed 
S3Closad 

VOH 

------'---- *1.3V 

I 0 V S2 Closed 
_I I~ S30pen 

tPZL_ ...-
1 

Output _--_.+-- =4.SV 

In~ut . ~--- 3V 

~ 1.GY L OV 

I 

S1 to -1.S V 
S2Closed 
S3Closed 

tPLZ~ 
1.---· =1.3V 

Output 

VOL 

VOLTAGE WAVEFORMS 

Figure 8. Receiver Test Circuit and Voltage Waveforms 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR S 1 MHz, 50% duty cycle, tr S 6 ns, tf S 6 ns, 
Zo-500. 

a. CL includes probe and jig capacitance. 
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SN65ALS176,SN75ALS176,SN75ALS176A,SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 

SLLS040E - AUGUST 1987 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

DRIVER 
HIGH-LEVEL OUTPUT VOLTAGE 

vs 
HIGH-LEVEL OUTPUT CURRENT 

I 
VCC=5V _ 
TA = 25'C 

r--r---
r-........ ...... 

...... 

" , 
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I .. 
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.& 
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2.5 
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1.5 

0.5 

o 

DRIVER 
LOW-LEVEL OUTPUT VOLTAGE 

vs 
LOW-LEVEL OUTPUT CURRENT 

I 
VCC=5V 
TA = 25'C 

I 

I 
I 
I 

-~ V 
./ 

o -20 -40 -60 -SO -100 -120 o 20 40 60 80 100 120 
10H - High-Level Output Current - rnA 10L - Low-Level Output Current - rnA 

Figure 9 
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DRIVER 
DIFFERENTIAL OUTPUT VOLTAGE 

vs 
OUTPUT CURRENT 

I -'-VCC=5V 
TA=25'C 

.............. 
......... 

.............. 
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~ 

\ 
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Figure 10 
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10 - Output Current - rnA 

Figure 11 
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 

SLLS040E -AUGUST 1987 - REVISED MAY 1995 
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. TYPICAL CHARACTERISTICS 
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o 

RECEIVER 
HIGH-LEVEL OUTPUT VOLTAGE 

vs 
HIGH-LEVEL OUTPUT CURRENT 

II. 
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Figure 12 

RECEIVER 
LOW-LEVEL OUTPUT VOLTAGE 

vs 
LOW-LEVEL OUTPUT CURRENT 
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RECEIVER 
HIGH-LEVEL OUTPUT VOLTAGE 

vs 
FREE-AIR TEMPERATURE 

VCC=5V 
VIO =300 mV 
IOH'" - 440 I1A 
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Figure 13 

RECEIVER 
LOW-LEVEL OUTPUT VOLTAGE 

vs 
FREE-AIR TEMPERATURE 

, .' 
VCC=5V 
VIO =-300 mA 
IOL=8mA 

--
-40 -20 0 20 40 60 60 100 120 

TA - Free-Air Tempereture _·C 

Figure 15 
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 

SLLS040E - AUGUST 1987 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

RECEIVER 
OUTPUT VOLTAGE 

vs 
ENABLE VOLTAGE 

6 
~ 

VIO= 0.3 V 

RECEIVER 
OUTPUT VOLTAGE 

vs 
ENABLE VOLTAGE 

I .! :. 
- Load = 8 kn to GNO I 

TA = 25°C 5 
Load = 1 kn to VCC 

VCC=5.25V 

TA = 25°C 
VCC = 5.25 V 

'"' 
- VCC=4.75V 

"--VCC=5V 

o 0.5 1.5 2 

VI(en) - Enable Voltage - V 

Figure 16 
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APPLICATION INFORMATION 

Rr 

Upto 53 
Transceivers 

~ 

VCC = 4.75 V 

VCC = 5 V--' 

1 1,.5 2 2.5 3 
VI (en) - Enable Voltage - V 

Figure 17 

NOTE A: The line should terminate at both ends in its characteristic impedance (RT = ZO). Stub lengths off the main line should be kept as 
short as possible. 

Figure 18. Typical Application Circuit 
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• Bidirectional Transceiver 
• Meet or Exceed the Requirements of ANSI 

Standard RS-485 and 
ISO 8482:1987(E) 

• High-Speed Low-Power LlnBICMOSTM 
Circuitry 

• Designed for High-Speed Operation in Both 
Serial and Parallel Applications 

• Low Skew 
• Designed for Multipoint Transmission on 

Long Bus Lines In Noisy Environments 

• Very Low Disabled Supply-Current 
Requirements ... 200 IJA Maximum 

• Wide Positive and Negative Input/Output 
Bus Voltage Ranges 

• Driver Output Capacity ... ±60 mA 
• Thermal-Shutdown Protection 
• Driver Positive-and Negative-Current 

Limiting 

• Open-Circuit Fail-Safe Receiver Design 
• Receiver Input Sensitivity ... ±200 mV Max 

• Receiver Input Hysteresis ... 50 mV Typ 
• Operate From a Single 5-V Supply 
• Glitch-Free Power-Up and Power-Down 

Protection 

description 

SN55LBC176, SN65LBC176, SN75LBC176 
DIFFERENTIAL BUS TRANSCEIVERS 

1990 - REVISED MAY 1995 

D, JG, OR P PACKAGE 
(TOP VIEW) 

~D. 8 Vcc RE 2 7 B 
DE 3 6 A 

D 4 5 GND 

Function Tables 

DRIVER 

INPUT ENABLE OUTPUTS 
D DE A B 
H H H L 
L H L H 
X L Z Z 

RECEIVER 

DIFFERENTIAL INPUTS ENABLE OUTPUT 
A-B RE R 

VID~0.2 V L H 
-0.2 V <VID < 0.2 V L ? 

VID,,-0.2V L L 
X H Z 

Open L H 

H = high level, L = low level, ? = indeterminate, 
X = irrelevant, Z = high impedance (off) 

The SN55LBC176, SN65LBC176, and SN75LBC176 differential bus transceivers are monolithic, integrated 
circuits designed for bidirectional data communication on multipoint bus-transmission lines. They are designed 
for balanced transmission lines and meet ANSI Standard RS-485 and ISO 8482:1987(E). 

The SN65LBC176 and SN75LBC176 combine a 3-state, differential line driver and a differential input line 
receiver, both of which operate from a single 5-V power supply. The driver and receiver have active-high and 
active-low enables, respectively, which can externally connect together to function as a direction control. The 
driver differential outputs and the receiver differential inputs connect internally to form a differential inputloutput 
(1/0) bus port that is designed to offer minimum loading to the bus whenever the driver is disabled or Vee = O. 
This port features wide positive and negative common-mode voltage ranges, making the device suitable for 
party-line applications. Very low device supply current can be achieved by disabling the driver and the receiver. 
Both the driver and receiver are available as cells in the Texas Instruments LinASICTM Library. 

These transceivers are suitable for ANSI Standard RS-485 and ISO 8482:1987 (E) applications to the extent 
that they are specified in the operating conditions and characteristics section of this data sheet. Certain limits 
contained in the ANSI Standard RS-485 and ISO 8482: 1987 (E) are not met or cannot be tested over the entire 
military temperature range. 

The SN55LBC176 is characterized for operation from -55°C to 125°C. The SN65LBC176 is characterized for 
operation from -40°C to 85°C, and the SN75LBC176 is characterized for operation from O°C to 70°C. 

LinBiCMOS and LinASIC are trademarks of Texas Instruments Incorporated. 

~~~:~:o=:=:a ~~~W::,'/e:~:~ 
standard warranty. Production processing does not necessarily Include 
testing 01." parame_ ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXI'IS 75265 

Copyright © 1995. Texas Instruments Incorporated 
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SN55LBC176, SN65LBC176, SN75LBC176 
DIFFERENTIAL BUS TRANSCEIVERS 

SLLS067C -AUGUST 1990 - REVISED MAY 1995 

logic symbolf logic diagram (positive logic) 

DE~3~--r.;~----1 DE ..=3 __ --.. 

RE -=2=------,"'1 4 
D ----I 

D 4 

6 r-....... --...-A 
p--Ht-4.-7 B 

RE ...:2~_--, 

R -:"'---<...r::>-*-... ~: :} Bus 

R 1 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

schematics of Inputs and outputs 

EQUIVALENT OF EACH INPUT TYPICAL OF A AND B I/O PORTS 

Vce ---4~~----------'-

-'---+-4~-"- VCC 

Input 

2-606 

100 kQ NOM 
B Port Only 

~TExAs 
INSTRUMENTS 
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3kQ 
NOM 

1.1 kQ 
NOM 

TYPICAL OF RECEIVER OUTPUT 

~------'----VCC 

Output 



SN55LBC176, SN65LBC176, SN75LBC176 
DIFFERENTIAL BUS TRANSCEIVERS 

SLLS067C - AUGUST 1990 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Voltage range at any bus terminal ................................................... -10 V to 15 V 
Enable input voltage, VI .................................................................... 5.5 V 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, T A: SN55LBC176 ............................. -55°C to 125°C 

SN65LBC176 ............................... -40°C to 85°C 
SN75LBC176 ................................. O°C to 70°C 

Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values, except differential 1/0 bus voltage, are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE 
TA ~ 25°C DERATING FACTOR TA = 70°C TA = 85°C TA = 125°C 

POWER RATING ABOVE TA = 25°C POWER RATING POWER RATING POWER RATING 

D 725mW 5.8mW/oC 464mW 377mW 

JG 1050mW 8.4 mW/oC 672mW 546mW 210mW 

p 1000mW 8.0mW/oC 640mW 520mW 

recommended operating conditions 
MIN NOM MAX 

SN55LBC176 4.5 5 5.5 
Supply voltage, V CC 

SN65175LBC176 4.75 5 5.25 

Voltage at any bus terminal (separately or common mode), VI or VIC 
12 

-7 

High-level input voltage, VIH D, DE, andRE 2 

Low-level input voltage, VIL D, DE, and RE 0.8 

Differential input voltage, VID (see Note 2) ±12 

Driver -60 
High-level output current, 10H 

Receiver -400 

Driver 60 
Low-level output current, 10L 

Receiver 8 

SN55LBC176 -55 125 

Operating free-air temperature, TA SN65LBC176 -40 85 

SN75LBC176 0 70 

NOTE 2: Dlfferentiallnput/oulput bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

UNIT 

V 

V 

V 

V 

V 

rnA 

J.tA 

rnA 

°C 
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SN55LBC176, SN65LBC176, SN75LBC176 
DIFFERENTIAL BUS TRANSCEIVERS 

SLLS067C -AUGUST 1990 - REVISED MAY 1995 

DRIVER SECTION 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN MAX UNIT 

VIK Input clamp voltage II =-18mA -1.5 V 

Vo Output voltage 10=0 0 8 V 

IVODll Differential output voltage 10=0 1.5 6 V 

55LBC176 1.1 

I VOD2 I Differential output voltage RL = 54 0, See Figure 1, 
65LBC176 1.1 V 

See Note 3 
75LBC176 1.5 5 

55LCB176 1.1 

VOD3 Differentia:! output voltage Vtest = -7 V to 12 V, See Figure 2. 
65LBC176 1.1 V See Note 3 
75LBC176 1.5 5 

AI VOD I 
Change in magnitude of differential 

±0.2 V output voltage t 

VOC Common-mode output voltage See Figure 1 
3 

RL = 54 Oor 1000, V 
-1 

AI VOC I 
Change in magnitude of 
common-mode output voltage t ±0.2 V 

Output disabled, Vo = 12 V 1 
10 Output current rnA 

See Note 4 VO=-7V -0.8 

IIH High-level input current VI = 2.4 V -100 IlA 
IlL Low-level input current VI =0.4 V -100 jlA 

VO=-7V -250 

VO=O -150 
lOS Short-circuit output current rnA 

VO=VCC 
250 

Vo = 12 V 

55LBC176 1.75 
Receiver disabled 

65LBC176 
and driver enabled 1.5 

VI =0 orVcC, 75LBC176 
ICC Supply current rnA 

No load 55LBC176 
Receiver and driver 0.25 
disabled 

65LBC176 

75LBC176 0.2 
t A I VOD I and A I VOC I are the changes In magnitude of VOD and VOC, respectively, that occur when the mput changes from a high level to a low 

level. 
NOTES: 3. This device meets the ANSI Standard RS-485 VOD requirements above O·C only. 

2--608 

4. This applies for both power on and off; refer to ANSI Standard RS-485 for exact conditions. 
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SN55LBC176, SN65LBC176, SN75LBC176 
DIFFERENTIAL BUS TRANSCEIVERS 

SLLS067C - AUGUST 1990 - REVISED MAY 1995 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature 

SN55LBC176 
PARAMETER TEST CONDITIONS 

MIN TYP MAX 

id(OD) Differential output delay time 8 31 

tt(OD) Differential output transition time 12 

tsk(p) Pulse skew (I id(ODH) - id(ODL) I) 
RL = 54 0, Cl = 50 pF, 

9 

tPlH 
Propagation time, low- to high-level See Figure 3 
single-ended output 

tPHl 
Propagation time, high- to low-level 
single-ended output 

tpZH Output enable time to high level Rl = 1100, See Figure 4 65 

tpZl Output enable time to low level Rl = 1100, See Figure 5 65 

tpHZ Output disable time from high level Rl = 1100, See Figure 4 105 

tPLZ Output disable time from low level Rl= 1100, See Figure 5 105 

t All tYPical values are at V CC = 5 V, T A = 25'C. 

SYMBOL EQUIVALENTS 

DATA SHEET PARAMETER RS-485 

Vo Voa,Vob 

I VODll Vo 

I VOD2 I Vt (Rl= 54 0) 

IVOD31 
Vt (test termination 

measurement 2) 

AIVODI II Vt I - I Vt II 

VOC I Vos I 

AIVOCI I Vos- Vos I 

lOS None 

10 lia, lib 

~TEXAS 
INSTRUMENTS 
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SN65LBC176 
SN75LBC176 UNIT 

MIN TYPt MAX 

8 25 ns 

12 ns 

0 6 ns 

26 ns 

26 ns 

35 ns 

35 ns 

60 ns 

35 ns 
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SN55LBC176, SN65LBC176, SN75LBC176 
DIFFERENTIAL BUS TRANSCEIVERS 

SLLS067C-AUGUST 1990- REVISED MAY 1995 

RECEIVER SECTION 

electrical characteristics over recommended ranges of common-mode Input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIT+ 
Positive-going input threshold 
voltage VO=2.7V, 10=-0.4 mA 0.2 V 

VIT-
Negative-going input threshold 
voltage VO= 0.5 V, 10=8mA -0.2:1: V 

Vhys 
Hysteresis voltage (V IT + - V IT -) 50 mV (see Figure 4) 

VIK Enable-input clamp voltage II --18mA -1.5 V 

VOH High-level output voltage VID =200 mV, 10H = -400 !lA, 2.7 V See Figure 6 

VOL Low-level output voltage VID=200 mV, 10l = 8 mA, 0.45 V See Figure 6 

10Z 
High-impedance-state output 

Vo = 0.4 V to 2.4 V ±20 !lA current 

Other input = 0 V, VI = 12 V 1 
II Line input current mA See Note 5 VI=-7V -0.8 

IIH High-level enable-input current VIH =2.7V -100 !lA 
III Low-level enable-input current VIL = 0.4 V -100 !lA 
fj Input resistance 12 kO 

Receiver enabled 
3.9 mA and driver disabled 

ICC Supply current 
VI =OorVCC, SN55lBC176 
No load Receiver and 0.25 

driver disabled SN65lBC176 mA 

SN75lBC176 0.2 

t All tYPical values are at VCC = 5 V, TA = 25°C. 
:I: The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode 

input voltage and threshold voltage levels only. 
NOTE 5: This applies for both power on and power off. Refer to ANSI Standard RS-485 for exact conditions. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 15 pF 

PARAMETER 

tpLH 
Propagation delay time, low- to high-level 
single-ended output 

Propagation delay time, high- to low-level 
tpHl single-ended output 

tsk(p) Pulse skew (I id(ODH) - id(ODl)I ) 

tPZH Output enable time to high level 

tpZL Output enable time to low level 

tpHZ Output disable time from high level 

tpLZ Output disable time from low level 

t All typical values are at Vec = 5 V, TA = 25°C. 

TEST CONDITIONS 

VID = -1.5 V to 1.5 V, 
See Figure 7 

See Figure 8 

See Figure 8 

~TEXAS 
INSTRUMENTS 

SN55LBC176 

MIN MAX 

11 37 

11 37 

6 

35 

35 

35 

35 
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SN65LBC176 
SN75LBC176 UNIT 

MIN TYPt MAX 

11 33 ns 

11 33 ns 

3 6 ns 

35 ns 

30 ns 

35 ns 

30 ns 



SN55LBC176,SN65LBC176,SN75LBC176 
DIFFERENTIAL BUS TRANSCEIVERS 

SLLS067C':' AUGUST 1990 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

37S0 

600 

Figure 1. Driver VOD and Voe Figure 2. Driver VOD3 

Generator 
(see Note A) 

o Vor3 V 

SOO 

3V 

SOO 

Input f1.SV \1~;3V 
I I ov 
I I 

td(OOH) ~ i+- -+i i+" ld(OOL) 

li...-..."..,....,......,... - ~ 2.5 V 

Output 
~-2.SV 

tt(OO) -+I 14- tl(OO) 
TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 3. Driver Test Circuit and Voltage Waveforms 

Output 
Input ~---3V 

'"---11 1 •0 v 1.0 V l\..- 0 V 

I++!- tpZH I O.S V 
I I -*- VOH 

Generator 
(see Note A) Output '2.3 V I R 

tPHZ --+I ~ Voff ~ 0 V 

3VorOV ---I 

Generator 
(see Note A) 

SOO 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 4. Driver Test Circuit and Voltage Waveforms 

SV 

RL=1100 

Output 

CL=SOpF I 
(see Note B) 

TEST CIRCUIT 

Inpu...}1.sV ~1.;V--- :: 

I I 
tpZL ~ I4---*- tPLZ 

I I 

---.\ {£SV ~.3V ! J""""_O.sv Output . _ -y_ 

-.- VOL 

VOLTAGE WAVEFORMS 

Figure 5. Driver Test Circuit and Voltage Waveforms 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR ~ 1 MHz, 50% duty cycle, Ir ~ 6 ns, If ~ 6 ns, 
Zo =500. 

B. CL includes probe and jig capacitance. 
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SN55lBC176, SN65LBC176, SN75LBC176 
DIFFERENTIAL BUS TRANSCEIVERS 

SLLS067C -AUGUST 1990 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

+-IOH 

Figure 6. Receiver VOH and VOL 

Generator 
(see Note A) 

Input f..5V ~~-- 3V 

I I OV 

1.5 V 
I I 

tpLH ~ ~tpHL 

~. ~---VOH 

Output 1.3 V I 1.3 V 

VOL 

510 

OV ------' 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR :5 1 MHz, 50% duty cycle, tr :5 6 ns, tf $ 6 ns, 
Zo =500. 
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B. CL includes probe and jig capacitance. 

Figure 7. Receiver Test Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



Input 

Output 

Input 

Output 

1.5 V 

-1.5 V ----<> 

Generator 
(see Note A) 

SN55LBC176, SN65LBC176, SN75LBC176 
DIFFERENTIAL BUS TRANSCEIVERS 

SLLS067C - AUGUST 1990 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

S1 

2kn s~ 
~~-------.--~--.--v~--cr~5V 

50n 

3V 
S1 to 1.5V 

1.5V S20pen 
S3Closed 

I ov 

TCL=15 PF 
(see Note B) 

TEST CIRCUIT 

1 N916 or Equivalent 

51 to -1.5 V 
S2Closed 
53 Opened 

OV 

tpZH -+j *-
I ~ 

I ~
VOH 

1.5 V 

-----OV 
Output ~

--~4.5V 

1.5V 

I 
I 

~ I 
.....z;_"" I 
0.5 V I .--

3V 
S1 to 1.5 V 

Input 52 Closed 
S3Closed I 

OV I 
I 

tPLZ~ 

VOH 
I 
I 

Output 

~ 1.3V 

VOLTAGE WAVEFORMS 

Figure 8. Receiver Test Circuit and Voltage Waveforms 

VOL 

51 to -1.5 V 
52 Closed 
S3Closed 

---OV 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR S 1 MHz, 50% duty cycle, tr S 6 ns, tf S 6 ns, 
Zo =50n. 

B. CL includes probe and jig capacitance. 
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• Meet or Exceed the Requirements of ANSI 
Standards EIAITIA-422-B, RS-48S and ITU 
Recommendation Y.11 ' 

• Bus Yoltage Range •.• -7 Y to 12 Y 
• Positive- and Negative-Current Limiting 

• Driver Output Capability ••• 60 mA Max 
• Driver Thermal-Shutdown Protection 

• Receiver Input Impedance ••. 12 kn Min 

• Receiver Input Sensitivity ••• ±200 mY 

• Receiver Input Hysteresis ••• 50 mY Typ 

• Operate From Single S-Y Supply 

• Low Power Requirements 

description 

The SN75179B is a differential driver and receiver 
pair are monolithic integrated devices designed 
for balanced transmission-line applications and 
meet ANSI Standards EIAlTIA-422-B and RS-485 
and ITU Recommendation V.11 . They are 
designed to improve the performance of 
full-duplex data communications over long bus 
lines. 

The SN75179B driver output provides limiting for 
both positive and negative currents. The receiver 
features high input impedance, input hysteresis 
for increased noise immunity, and input sensitivity 
of ±200 mV over a common-mode input voltage 
range of - 7 V to 12 V. The driver provides thermal 
shutdown for protection from line fault conditions. 
Thermal shutdown is designed to occur at a 
junction temperature of approximately 150oe. The 
SN75179B is designed to drillre current loads of up 
to 60 mA maximum. 

The SN75179B is characterized for operation 
from ooe to 70oe. 

SN75179B 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

D OR P PACKAGE 
(TOP VIEW) 

VC~D~" ~ ~ 
GND 4 5 Y 

Function Tables 
DRIVER 

INPUT OUTPUTS 
D Y Z 
H H L 
L L H 

RECEIVER 

DIFFERENTIAL INPUTS OUTPUT 
A-B 

vlD ? 0.2 V 
-0.2 V<VID<0.2 V 

VIDS-0.2V 
Open 

H _ high level, L a low level, 
? = indetenninate 

logic symbolt 

:~ 
<1 

R 
H 
? 
L 
? 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12: 

logic diagram (positive logic) 

~8A 
R 2 .IT 7 

B 

3_~Z 
D~y 

~TEXAS 
INSTRUMENTS 

Copyright © 1995, Texas Instruments Incorporated 
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SN75179B 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

SLLS003D - OCTOBER 1985 - REVISED MAY 1995 

schematics of Inputs and outputs 

EQUIVALENT OF DRIVER INPUT 

Vcc----..... --

Input ---4H~-l 

Driver Input: R(eq) = 3 k.Q NOM 
R(eq) = equlvalenl resistor 

EQUIVALENT OF EACH RECEIVER INPUT 

VCC -----..... ---,--

9600 
NOM 

Input ~'Z';;~---:-:--:.--+-
16.8 k.Q 960 0 

NOM NOM 

TYPICAL OF ALL DRIVER OUTPUTS 

--..... -Vce 

Output 

..... -+-- GND 

TYPICAL OF ALL RECEIVER OUTPUTS 

------411----- Vec 

.--~ 

850 
NOM 

Output 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Voltage range at any bus terminal ................................................... -10 V to 15 V 
Differential input voltage, VIO (see Note 2) .................................................. ±25 V 
Continuous total dissipation ........................................... See Dissipation Rating Table 
Operating free-air temperature range, TA ....................................• . . . . . . . .. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. . . . .. .. . . . . . . . . .. .. .. . . .. .. ... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommanded operating conditions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 
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2. Differential input voltage is measured at the nonlnvertlng input with respect to the corresponding Inverting Input. 
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PACKAGE 

D 

P 

SN75179B 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

SLLS003D - OCTOBER 1985 - REVISED MAY 1995 

DISSIPATION RATING TABLE 

TA ~ 25·C DERATING TA = 70·C TA=85·C 
POWER RATING POWER RATING FACTOR POWER RATING 

725mW 

1000mW 

5.8mW/·C 

8.0 mW/·C 

464mW 

640mW 

377mW 

520mW 

recommended operating conditions 
MIN NOM MAX UNIT 

Supply voltage, V CC 4.75 5 5.25 V 

High-level input voltage, VIH Driver 2 V 

Low-level input voltage, VIL Driver 0.8 V 

Common-mode input voltage, VIC -7t 12 V 

Differential input voltage, V I D ±12 V 

Driver -60 mA 
High-level output current, IOH 

Receiver -400 !lA 
Driver 60 

Low-level output current, IOL mA 
Receiver 8 

Operating free-air temperature, TA 0 70 ·C 

t The algebraic convention, where the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode input 
voltage and threshold voltage. 

~TEXAS 
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SN75179B 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

SLLS003D - OCTOBER 1985 - REVISED MAY 1995 

DRIVER SECTION 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK I nput clamp voltage 11=-18mA -1.5 V 

Vo Output voltage 10=0 0 6 V 

I VODll Differential output voltage 10=0 1.5 6 V 

RL = 100 Q, See Figure 1 1I2VODl V 
!VOD2! Differential output voltage or 2:1: 

RL =54 Q, See Figure 1 1.5 2.5 5 V 

I VOD31 Differential output voltage See Note 3 1.5 5 V 

~voDI 
Change in magnrtude of common-mode 

±0.2 V 
output voltage§ 

VOC Common-mode output voltage RL = 54 0 or 100 Q, See Figure 1 3 V -1 

~voci 
Change in magnitude of common-mode 

±0.2 V 
output voltage§ 

10 Output current VCC = 0, VO=-7Vto12V ±100 !lA 
IIH High-level input current VI =2.4 V 20 !lA 
IlL Low-level input current VI = 0.4 V -200 !lA 

VO=-7V -250 
lOS Short-circuit output current rnA 

Vo = VCC or 12 V 250 

ICC Supply current (total package) No load 57 70 rnA 

t All typical values are at VCC = 5 V and TA = 25°C. 
:I: The minimum VOD2 with 100-0 load is either 1/2 VOD2 or2 V, whichever is greater. 
§ Ll.IVODI and Ll.IVOCI are the changes in magnitude of VOD and VOC, respectively, that occur when the input changes from a high level to a low 

level. 
NOTE 3: See ANSI Standard RS-485, Figure 3.5, Test Termination Measurement 2. 

switching characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS MIN TYP 

Id{OD) Differential output delay time 15 

tt{OD) Differential output transition time 
RL =54 Q, See Figure 3 

20 

Symbol Equivalents 

DATA SHEET PARAMETER EIAITIA-422-B RS-485 

Vo Voa,Vob Voa, Vob 

1VaD11 Vo Vo 

IVOD21 Vt (RL = 1000) Vt (RL=540) 

IVOD31 Vt (Test Termination Measurement 2) 

Ll.1 VOD I 

Vac 

t;IVOC I 

lOS 

10 

2-618 

IIVt HVt I I IIVt HVt I I 

IVosl IVosl 

I Vos-Vos I I Vos-Vos I 

IIsa l,lIsb l 

"xa l,"xb l lia, lib 

~TEXAS 
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SN75179B 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

SLLSOO3D - OCTOBER 1985 - REVISED MAY 1995 

RECEIVER SECTION 

electrical characteristics over recommended ranges of common-mode Input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIT+ Positive-going input threshold voHage VO-2.7V, 10=-0.4 mA 0.2 V 

VIT- Negative-golng input threshold voHage VO-0.5V, 10-SmA -0.2* V 

Vhvs HysteresiS voHage (VIT + - VIT _) 50 mV 

VOH High-level output voHage VID =200 mV, 10H = -400 jIA, See Figure 2 2.7 V 

VOL LOW-level output voHage VIO - -200 mV, 10L-SmA, See Figure 2 0.45 V 

Une input current Other input at 0 V, See Note 4 
IVI-12V 1 

II I VI_-7V 
mA 

-O.S 

'1 Input resistance 12 kO 

lOS Short-circuit output current -15 -S5 mA 

ICC Supply current (total package) No load 57 70 mA 

t All typical values are at VCC = 5 V, TA = 25"0. 
* The algebraic convention, where the less-positive (more-negative) limit is deSignated minimum, is used in this data sheet for common-mode input 

voHage and threshold voHage levels only. 
NOTE 4: Refer to ANSI Standard EIAffIA-422-B for exact conditions. 

switching characteristics, Vee = 5 V, T A = 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tpLH Propagation delay time, low- to high-level output VID = -1.5 V to 1.5 V, 19 35 ns 

tpHL Propagation delay time, high-. to low-level output CL= 15pF, See Figure 4 30 40 ·ns 

~1ExAs 
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SN75179B 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

SLLS003D - OCTOBER 1985 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Figure 1. Driver VDD and Voe Figure 2. Receiver VOH and VOL 

Generator 
(see Note A) 

Generator 50 Q 

(see Note A) 

TEST CIRCUIT 

CL=SOpF 
(see NoteS) 

Output 

Input ~-;";V- 3V 
---'I'.". ~ ov 

lcI(OD) -.l ~ -.! j+-lcI(OD) 

1;t---=2.SV 
Output SO% ~ 90% lI§.. 50% 

----'I 1 10% .Ije.: =-2.SV 

tt(OD) ~ 14- ~ 14- tt(OD) 

VOLTAGE WAVEFORMS 

Figure 3. Driver Test Circuit and Voltage Waveforms 

>----.- output 

1.S V 

TEST CIRCUIT 

Input· /1.5 V . \~~- 3V 

I ' . I OV 

tpLH -+I ~ -+I i+- tPHL 

Il.--VOH 
Output /1.3 V "- 1.3 V 

. '\::. VOL 

VOLTAGE WAVEFORMS 

Figure 4. Receiver Test Circuit and Voltage Waveforms 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR S 1 MHz, 50% duty cycle, tr S 6 ns, 
tfs 6 ns, Zo = 50 n 

2-620 

B. CL includes probe and Jig capacitance. 
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SN75179B 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

SLLSOO3D - OCTOBER 1985 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

DRIVER 
HIGH·LEVEL OUTPUT VOLTAGE 

vs 
HIGH·LEVEL OUTPUT CURRENT 

I 
VCC=5V 

- TA = 25°C 

r--.. i"-o.. 

'" ............ , 
" 

o -20 -40 -60 -80 -100 -120 

10H - Hlgh.Levei Output Current - mA 

Figure 5 

DRIVER 
DIFFERENTIAL OUTPUT VOLTAGE 

vs 
OUTPUT CURRENT 

VCC=5V 
TA = 25°C 

..... 
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DRIVER 
LOW·LEVEL OUTPUT VOLTAGE 

vs 
LOW·LEVEL OUTPUT CURRENT 

I 
VCC=5V 
TA=25°C 

I 

1 
I 

~ ~ .... 
...... t""" 

20 40 60 80 100 120 
10L - Low·Level Output Current - mA 

Figure 6 

RECEIVER 
OUTPUT VOLTAGE 

vs 
DIFFERENTIAL INPUT VOLTAGE 

V C= V 101=0 TAI=25.1C 

VIC = VIC = vld= 
-12V 0

1 
r- 12V - t--

T I 
V!"[_ VIT- VIT~ 

VIT+ VIT+ ! 
VIT+ 

00 10 20 30 40 50 60 70 80 90 100 

0.5 

o 
-125 -100 -75 -50 -25 0 25 50 75 100 125 

10 - Output Current - mA 

Figure 7 
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SN75179B 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

SLLSO03D-OCTOBER 1985-REVISED MAY 1995 

TYPICAL CHARACTERISTICS 
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HIGH·LEVEL OUTPUT VOLTAGE 
vs 

HIGH·LEVEL OUTPUT CURRENT 

VID=0.2V 
TA=25·C 

......... 

~ ~ 
~ ~ VC; =1 5.25 IV 

~ ~ VCC=5V 
/ 

~ ~ 

'- VCC={ 5V 
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I "I ~ ~ 
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Figure 9 

RECEIVER 
LOW·LEVEL OUTPUT VOLTAGE 

vs 
LOW·LEVEL OUTPUT CURRENT 

I V VCC=5V 
TA=25·C / 

/ 
,/ 
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/ 

/ 

V 

HIGH·LEVEL OUTPUT VOLTAGE 
vs 

FREE·AIR TEMPERATURE 

0.5 t--t--t--t--I--t----1I--+----1f--I 
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TA - Free-Air Temperature _·C 

Figure 10 

RECEIVER 
LOW·LEVEL OUTPUT VOLTAGE 

vs 
FREE·AIR TEMPERATURE 

VCC=5V 
VID=-0.2V 
IOl=8mA 

. 
o 
o 6 10 15 20 25 30 o 

o 10 20 30 40 50 60 70 80 90 

2-622 

IOl - low·level Output Current - inA 

Figure 11 
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SN65LBC179, SN75LBC179 
LOW-POWER DIFFERENTIAL LINE DRIVER AND RECEIVER PAIRS 

• Designed for High-Speed Multipoint Data 
Transmission Over Long Cables 

• Operate With Pulse Widths as Low 
as 30 ns 

• Low Supply Current ... 5 mA Max 

• Meets or Exceeds the Standard 
Requirements of ANSI R8-485 and ISO 
8482:1987(E) 

• Common-Mode Voltage Range of -7 V 
to 12V 

• Positive- and Negative-Output Current 
Limiting 

• Driver Thermal Shutdown Protection 

• Pin Compatible With the SN75179B 

description 
The SN65LBC179 and SN75LBC179 differential 
driver and receiver pairs are monolithic integrated 
circuits designed for bidirectional data 
communication over long cables that take on the 
characteristics of transmission lines. They are 
balanced, or differential, voltage mode devices 
that meet or exceed the requirements of industry 
standards ANSI RS-485 and ISO 8482:1987(E). 
Both devices are designed using Tl's proprietary 
LinBiCMOSTM with the low power consumption of 
CMOS and the precision and robustness of 
bipolar transistors in the same circuit. 

Both the SN65LBC179 and SN75LBC179 
combine a differential line driver and differential 
line receiver and operate from a single 5-V supply. 
The· driver differential outputs and the receiver 
differential inputs are connected to separate 
terminals for full-cluplex operation and are 
designed to present minimum loading to the bus 
when powered off (Vee = 0). These parts feature 
a wide common-mode voltage range making them 
suitable for point-to-point or multipoint data bus 
applications. The devices also provide positive­
and negative-current limiting and thermal 
shutdown for protection from line fault conditions. 
The line driver shuts down at a junction 
temperature of approximately 172°C. 

SLLSI73A-JANUARY 1994"'- REVISED MAY 1995 

D OR P PACKAGE 
(TOP VIEW} 

VCCDB A R 2 7 B 
D 3 6 Z 

GND 4 5 Y 

Function Tables 

DRIVER 

INPUT OUTPUTS 
D Y Z 
H H L 
L L H 

RECEIVER 

DIFFERENTIAL INPUTS OUTPUT 
A-B R 

VID~0.2V H 
-0.2 V <VID <0.2 V ? 

VID:5-0.2V L 
Open circuit H 

H = high level, L = low level, 
? = inde~rminate, Z = high impe~ance (off) 

logic symbolt 

R 
<I JT[ 

8 
2 

.A 7 
A 

B 

3 [> 6 

·5 D z 
y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

logic diagram (positive logic) 

The SN65LBC179 and SN75LBC179 are available in the 8-pin dual-in-line and small-outline packages. The 
SN75LBC179 is characterized for operation over the commercial temperature range of O°C to 70°C. The 
SN65LBC179 is characterized over the industrial temperature range of -40°C to 85°C. 

LinBiCMOS is a trademark of Texas Instruments Incorporated. 

~TEXAS 
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Copyright © 1995. Texas Instruments Incorporated 
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SN65LBC179,SN75LBC179 
LOW-POWER DIFFERENTIAL LINE DRIVER AND RECEIVER PAIRS 

SLLS173A-JANUARY 1994- REVISED MAY 1995 

schematics of Inputs and outputs 

EQUIVALENT OF DRIVER INPUT 

Input 

RECEIVER A INPUT 

VCC --..---.>--

Input 

100kn 
NOM 

18kn 
NOM 

12kn 

3kn 
NOM 

-C~ 

1.1 kn 
NOM 

Input 

1QOkn 
NOM 

RECEIVER B INPUT 

VCC 

18kn 
NOM 

12kn 

1----

3kn 
NOM 

1.1 kn 
NOM 

DRIVER OUTPUT TYPICAL OF RECEIVER OUTPUT 

---+-VCC 

Output 

~1ExAs 
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SN65LBC179,SN75LBC179 
LOW-POWER DIFFERENTIAL LINE DRIVER AND RECEIVER PAIRS 

SLLS173A- JANUARY 1994 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.3 V to 7 V 
Voltage range at A, B, Y, or Z (see Note 1) ........................................... -10 V to 15 V 
Voltage range at D or R (see Note 1) ................................................. -0.3 V to 7 V 
Continuous total power dissipation (see Note 2) ..................................... Internally limited 
Total power dissipation ................................................ See Dissipation Rating Table 
Operating free-air temperature range, TA: SN65LBC179 ............................... -40°C to 85°C 

SN75LBC179 ................................. O°C to 70°C 
Storage temperature range, T st!j ......................................••...••.•••• -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other condijions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated condijions for extended periods may affect device reliability. 

NOTES: 1. All voltage values are with respect to GND. 
2. The maximum operating junction temperature is internally limijed. Uses the dissipation rating table to operate below this 

temperature. 

DISSIPATION RATING TABLE 

TA S 25DC DERATING FACTOR TA = 70DC TA = 85DC 
PACKAGE POWER RATING ABOVE TA = 25DC POWER RATING POWER RATING 

D 
p 

725mW 

1100mW 

recommended operating conditions 

Supply voltage, VCC 

High-level input voltage, VIH 

Low-level input voltage, VIL 

Differential input voltage, VID 

5.8mWI"C 

8.8mWI"C 

Voltage at any bus terminal (separately or common-mode), Va, V" or VIC 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, TA 

464mW 

704mW 

D 

D 

A, B, '(, orZ 

VorZ 

R 

VorZ 

R 

SN65LBC179 

SN75LBC179 

377mW 

572mW 

MIN 

4.75 

2 

-6=1= 

-7 

-40 

0 

NOM 

5 

MAX UNIT 

5.25 V 

V 

0.8 V 

6 V 

12 V 

-60 
rnA 

-8 

60 
rnA 

8 

85 DC 
70 

.. . .. .. =1= The algebraiC convention, In which the least positive (most negallve) limit IS deSignated as minimUm, IS used In thiS data sheet for differential 
input voltage, voltage at any bus terminal (separately or common mode), operating temperature, input threshold voltage, and common-mode 
output voltage. 
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SN65LBC179,SN75LBC179 
LOW-POWER DIFFERENTIAL LINE DRIVER AND RECEIVER PAIRS 

SLLS173A- JANUARY 1994 - REVISED MAY 1995 

DRIVER SECTION 

electrical characteristics over recommended operating conditions (unless otherwise noted) 
PARA,METER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Input clamp voltage 11=-18mA -1.5 V 

RL=540, SN65LBC179 1.1 2.2 5 
See Figure 1 SN75LBC179 1.5 2.2 5 

IVODI Differential output voltage (sea Note 3) V 
RL=60A SN65LBC179 1.1 2.2 5 
Sea Figure 2 SN75LBC179 1.5 2.2 5 

AIVODI 
Change in magnitude of differential 

Sea Figures 1 and 2 ±0.2 V output voltage (see Note 4) 

Voc Common-mode output voltage 1 2.5 3 V 

AIVOCI 
Change in magnitude of common-mode output RL=540, See Figure 1 

±0.2 V voltage (see Note 4) 

10 Output current with power off VCC-O. VO=-7VtoI2V ±100 IIA 
10Z High-impedance-state output current VO=-7VtoI2V ±100 IIA 
IIH High-level input current VI=2.4 V -100 IIA 
IlL Low-level input current VI = 0.4 V -100 IIA 
lOS Short-circuit output current -7VSVOSI2V ±250 mA 

ICC Supply current No load 4,2 5 mA 

t All tyPIcal values are at VCC = 5 V and TA = 25·C. 
NOTES: 3. The minimum VOD specification of the SN65179 may not fully comply with ANSI RS-485 at operating temperatures below O·C. 

System designers should take the possibly lower output signal into account in, determining the maximum signal transmission 
distance. 

4. A I VOD I and A I VOC I are the changes in the steady-state magnitude of VOD and VOC. respectively. thilt occur when the input is 
changed from a high level to a low level. 

switching characteristics, Vee = 5 V, TA = 25°C 
PARAMETER 

tcI(OD) Differential-output delay time 

tt(OD) Differential transition time 

2~6 

TEST CONDITIONS 

RL=54 0, 

~TEXAS 
INSTRUMENTS 
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See Figure 3 

MIN MAX UNIT 

7 18 ns 

5 20 ns 



SN65LBC179, SN75LBC179 
LOW-POWER DIFFERENTIAL LINE DRIVER AND RECEIVER PAIRS 

SLLS173A- JANUARY 1994- REVISED MAY 1995 

RECEIVER SECTION 

electrical characteristics over recommended operating conditions (unless otherwise noted) 
PARAMETER TEST CONDITIONS MIN 

VIT+ Positive-going input threshold voltage lo=-SmA 

VIT- Negative-going input threshold voltage lo=SmA -0.2 

Vtlys Hysteresis voltage (VIT + - VIT-) 

VOH High-level output voltage VID = 200 mV, IOH =-S mA 3.5 

VOL Low-level output voltage VIO = -200 mV, IOL= 16 mA 

VI= 12V, Vee = 5 V, 
Other inputs at a V 

VI= 12V, Vee = a V, 

II Bus input current 
Other inputs at a V 

VI =-7 V, Vee = 5 V, 
Other inputs at a V 

VI =-7 V, Vee=OV, 
Other inputs at a V 

switching characteristics, V CC = 5 V, T A = 25°C 

tpHL 

tpLH 

tsk(p) 

tt 

PARAMETER TEST CONDITIONS MIN 

Propagation delay time, high- to low-level output 15 

Propagation delay time, low- to high-level output 
VIO = -1.5 V to 1.5 V, See Figure 4 

15 

Pulse skew (I tPHL - tPLH I ) 
Transition time 

See Figure 4 

PARAMETER MEASUREMENT INFORMATION 

D 
OVor3V 

Figure 1, Differential and Common-Mode Output Voltage Test Circuit 

~TEXAS 
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POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

TYP MAX UNIT 

0.2 V 

V 

45 mV 

4.5 V 

0.3 0.5 V 

0.7 1 

O.S 1 

mA 

-0.5 -O.S 

-0.5 -O.S 

TYP MAX UNIT 

30 ns 

30 ns 

3 6 ns 

3 5 ns 
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SN65LBC179, SN75LBC179 
LOW-POWER DIFFERENTIAL LINE DRIVER AND RECEIVER PAIRS 

SLLS173A- JANUARY 1994 - REVISED MAY 1995 

Generator 
(see Note A) SO (I 

PARAMETER MEASUREMENT INFORMATION 

o 
o Vor3 V 

-7 V < Vtest < 12 V 

Vtest 

Rl 
375(1 

~~~----------- Z 

R2 
37S(I 

Vtest 

Figure 2. Differential Output Voltage Test Circuit 

TEST CIRCUIT 

CL = so pF Output 
(see Note B) I 

Input j 1.SV \1~;- 3V 

1 1 ov 
IcI(OOH) ~ I+- ~ I+-IcI(OOL) 

~I -1--- "'2.SV 

Ou~ut S~~ SO% 
I I "'-2.SV 

1 I I 1 

tt(OO) ~ I+- -+i t+- tt(OO) 

VOLTAGE WAVEFORMS 

Figure 3. Driver Test Circuits and Differential Output Delay and Transition Time Voltage Waveforms 

Generator 
(see Note A) SO (I 

1.SV 

TEST CIRCUIT 

Input ;:::\. ~S~ - 3 V 

---t1 1
•
0V ~ ov 

>---'--Output tPLH ~ k- tPHL 
1 1 ___ VOH 

900/0 1 90% ~ 
Output 1.3 V 1 1.3 V 

10% 1 VOL 
-= 1 I I 

II ~ -+I I+- It 

VOLTAGE WAVEFORMS 

Figure 4. Receiver Test Circuit and Propagation Delay and Transition Time Voltage Waveforms 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR > 1 MHz, 50% duty cycle, tr S 6 ns, tf S 6 ns, 
ZO=50n 

2-628 

B. CL includes probe and jig capacitance. 
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SN65LBC179, SN75LBC179 
LOW·POWER DIFFERENTIAL LINE DRIVER AND RECEIVER PAIRS 

SLLS173A - JANUARY 1994 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

\ 

DRIVER 
HIGH-LEVEL OUTPUT VOLTAGE 

vs 
HIGH-LEVEL OUTPUT CURRENT 

I I I 
VCC= 5V 
TA = 25°C 

\ 

-i'-r--

o 10 20 30 40 50 60 70 80 90 100 
10H - High-Level Output Current - mA 

Figure 5 

DRIVER 
DIFFERENTIAL OUTPUT VOLTAGE 

vs 
OUTPUT CURRENT 

I ~ 
VCC=5V 
TA = 25°C 
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DRIVER 
LOW-LEVEL OUTPUT VOLTAGE 

vs 
LOW-LEVEL OUTPUT CURRENT 

VCC~5V 
-TA=25°C 

o 

~ 
--"" -I"""" 

20 40 60 80 100 120 
10L - Low-Level Output Current - mA 

Figure 6 

DRIVER 
DIFFERENTIAL OUTPUT VOLTAGE 

vs 
FREE-AIR TEMPERATURE 

VCCI=5V I 
Load=54Q 

- VIH =2V 
~ ..----~ 

"... 
/' 

o 10 20 30 40 50 60 70 80 90 100 -50 -25 0 25 50 75 100 125 
10 - Output Current - mA 

Figure 7 
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T A - Free-Air Temperature - °C 

FigureS 
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TYPICAL CHARACTERISTICS 
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RECEIVER 
LOW-LEVEL OUTPUT VOLTAGE 

vs 
LOW-LEVEL OUTPUT CURRENT 

VCC=5V 
TA = 25°C 
VID = -200 mV 
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RECEIVER 
HIGH-LEVEL OUTPUT VOLTAGE 

vs 
HIGH-LEVEL OUTPUT CURRENT 

VID = 200 mV 

r--.. r---.. .......... r-...... --r---.. .......... 
.......... 

-10 -20 -30 -40 
IOH - High-Level Output Current - mA 

Figure 10 

RECEIVER 
OUTPUT VOLTAGE 

vs 
DIFFERENTIAL INPUT VOLTAGE 

VIC=12V 

VIC=OV 

VIC=-7V-

-50 

o 5 10 15 20 25 30 35 40 -80 -80 -40 -20 0 20 40 60 SO 
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IOL - Low-Level Output Current - mA 

Figure 11 
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VID - Differential Input Voltage - mV 

Figure 12 
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TYPICAL CHARACTERISTICS 

AVERAGE SUPPLY CURRENT 
vs 

FREQUENCY 

Receiver Load = 50 PF'" 
Driver Load = Receiver Inputs 

I 
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I 
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0 .. 
::J 
1:1. 
.E 
I 
.: 
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-0.2 

-0.4 

-0.6 

-0.8 

RECEIVER 
INPUT CURRENT 

vs 
INPUT VOLTAGE 

(COMPLEMENTARY INPUT AT 0 V) 

The shaded region of this graph represents 
more than 1 unit load per R8-485. 

-1~~----------~----------~ 
10 K 100K 1M 10M 100M -8 -6 -4 -2 0 2 4 6 8 10 12 

f - Frequency - Hz 

Figure 13 
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RECEIVER 
PROPAGATION DELAY TIME 

vs 
FREE·AIR TEMPERATURE 

VCC=5V 
CL = 15 pF 
VIO=±1.5V 
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Figure 14 
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• Meets or Exceeds the Requirements of 
ANSI Standard EIA/TIA-422-B and RS-485t 
and ITU Recommendation V.11 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Designed for 25-MBaud Operation In Both 
Serial and Parallel Applications 

• Low Skew Between Devices •.. 6 ns Max 

• Low Supply-Current Requirements 
30mA Max 

• Individual Driver and Receiver I/O Pins With 
Dual Vee and Dual GND 

• Wide Positive and Negative Input/Output 
Bus Voltage Ranges 

• Driver Output Capacity ..• ±60 mA 

• Thermal Shutdown Protection 

• Driver Positlve- and Negative-Current 
Limiting 

• Receiver Input Impedance ••• 12 kn Min 

• Receiver Input Sensitivity ••• ±200 mV Max 

• Receiver Input Hysteresis •.. 60 mV Typ 

• Operate From a Single 5-V Supply 

• GlitCh-Free Power-Up and Power-Down 
Protection 

description 
The SN65ALS 180 and SN75ALS180 differential 
driver and receiver pairs are monolithic 
integrated circuits designed for bidirectional data 
communication on multipoint bus-transmission 
lines. They are designed for balanced 
transmission lines and meet ANSI Standards 
EIAITIA-422-8 and RS-485 and ITU 
Recommendation V.11. 

The SN65ALS180 and SN75ALS180 combine a 
3-state differential line driver and a differential 
input line receiver, both of which operate from a 
single 5-V power supply. The driver and receiver 
have active-high and active-low enables, 
respectively, which can be externally connected 
together to function as a direction control. The 
driver differential outputs and the receiver 
differential inputs are connected to separate 
terminals for greater flexibility and are designed 
to offer minimum loading to the bus when the 
driver is disabled or Vee = o. 

SN65ALS180,SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

SLLS052D -AUGUST 1987 - REVISED MAY 1995 

D OR N PACKAGE 
(TOP VIEW} 

R 
RE 
DE 

D 

VCC 

VCC 
A 

NC - No internal connection 

Function Tables 
DRIVER 

INPUT ENABLE OUTPUTS 
D DE Y Z 
H H H L 
L H L H 
X L Z Z 

RECEIVER 

DIFFERENTIAL INPUTS ENABLE OUTPUT 
A-B RE R 

VID <: 0.2 V L H 
-0.2 V < VIO < 0.2 V L ? 

VIOS-0.2 V L L 
X H Z 

Open L H 

H=highlevel, L=lowlevel, ?=indeterminate,X=irrelevant,Z=high 
impedance (off) 

logic symbol* 

DE 

D 

RE 

R 

4 

5 

3 

2 
r-. 

EN1 I> 

EN2 <l 

'\12 

1'\1 

1'\1 

1r[ A 

9 

10 

12 

11 

y 

Z 

A 

B 

:j:This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

logic diagram (positive logic) 

DE 
4 

~ Y 
D 

Z 

RE 
3 

~ A 
R 2 11" 11 

B 

t These devices meet or exceed the requirements of ANSI RS-485 except for the Generator Contention Test (para. 3.4.2) and the Generator 
Current Limit (para. 3.4.3). The applied test voltage ranges are-6 V to 8 V for the SN75ALS180 and -4.5 V to 8 V for the SN65ALS180. 
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SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

SLLS052D - AUGUST 1987 - REVISED MAY 1995 

description (continued) 

These ports feature wide positive and negative common-mode voltage ranges making the device suitable for 
party-line applications. 

The SN65ALS180 is characterized for operation from -40°C to 85°C. The SN75ALS180 is characterized 
for operation from O°C to 70°C. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

Vcc ----4 .... ----

RECEIVER A INPUT 

VCC 
180kn 
NOM 

RECEIVER B INPUT 

VCC 

R(eq) 

Input 

Driver and Driver Enable Inputs: R(eq) = 12 kn NOM 
Receiver Enable Input: R(eq) = 30 kn /110M 
R(eq) = equivalent resistor 

DRIVER OUTPUT 

---.- VCC 

Output 

18kn 
NOM 

Input -+-.J\/II'v-....... 

3kn 
NOM 

1.1 kn 
NOM 

Input 

180kn 
NOM 

TYPICAL OF RECEIVER OUTPUT 

----.-- VCC 
850 

./"'"_ ....... NOM 

Output 

~TEXAS 
INSTRUMENTS 
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18kn 
NOM 

1----

3kn 
NOM 

1----

U 

1.1 kn 
NOM 



SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

SLLS052D - AUGUST 1987 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Voltage range at any bus terminal ................................................... -10 V to 15 V 
Enable input voltage, VI .................................................................... 5.5 V 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, T A: SN65ALS 180 ............................... -40°C to 85°C 

SN75ALS180 ................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values, except differential I/O bus voltage, are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE 
TA ~ 25·C DERATING FACTOR TA = 70·C 

POWER RATING ABOVE TA = 25·C POWER RATING 

D 

N 

950mW 
1150mW 

recommended operating conditions 

Supply voltage, V CC 

7.6mW/·C 
9.2mW/·C 

Voltage at any bus terminal (separately or common mode), VI or VIC 

High-level input VOltage, VIH D, DE, and RE 

Low-level input voltage, VIL D, DE,andRE 

Differential input voltage, VID (see Note 2) 

High-level output current, 10H 
Driver 

Receiver 

Driver 
Low-level output current, 10L 

Receiver 

Operating free-air temperature, TA 
SN65ALS1BO 

SN75ALS1BO 

60BmW 

736mW 

TA=85·C 
POWER RATING 

MIN 

4.75 

2 

-40 

0 

494mW 
59BmW 

NOM 

5 

MAX 

5.25 

12 

-7 

O.B 

±12 

-60 

-400 

60 

B 

85 

70 
NOTE 2: Differential-Input/output bus voltage IS measured at the nonlnvertlng terminal NY with respect to the inverting terminal B/Z. 
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UNIT 

V 

V 

V 

V 

V 

mA 

I!A 

mA 

·C 

2...£35 
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DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

SLLS052D -AUGUST 1987 - REVISED MAY 1995 

DRIVER SECTION 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONSt MIN TYP:j: MAX UNIT 

VIK I nput clamp voltage 11=-18mA -1.5 V 

Vo Output voltage 10=0 0 6 V 

I VODll Differential output voltage 10=0 1.5 6 V 

RL= lOOn. See Figure 1 
1/2VODI 

IVOD21 Differential output voltage or2§ V 

RL= 540, See Figure 1 1.5 2.5 5 

VOD3 Differential output voltage Vtest = -7 V to 12 V, See Figure 2 1.5 5 V 

AI VOD I 
Change in magnitude of differential 

±0.2 V 
output voltage If 

VOC Common-mode output voltage RL = 54 0 or 100 0, See Figure 1 3 V -1 

AI VOC I 
Change in magnitude of 

±0.2 V 
common-mode output voltage If 

Output disabled, VO= 12V 1 
10 Output current mA 

See Note 3 VO=-7V -0.8 

IIH High-Ievel.input current VI = 2.4 V 20 IlA 
IlL Low-level input current VI = 0.4 V -400 IlA 

VO=-6V SN75ALS180 
-250 

VO=-4 V SN65ALS180 

lOS Short-circuit output currentlt VO=O All -150 mA 

VO=VCC All 

VO=8V All 

Driver outputs enabled, 
25 30 

ICC Supply current No load Receiver disabled mA 

Outputs disabled 19 26 

t The power-off measurement In ANSI Standard EIAlTIA-422-8 applies to disabled outputs only and IS not applied to combined Inputs and outputs. 
:j: All typical values are at VCC = 5 V, TA = 25°C. 
§ The minimum VOD2 with 100-0 load is either 1/2 VOD2 or 2 V, whichever is greater. 
If A I VOD I and A I VOC I are the changes in magnitude of VOD and VOC, respectively, that occur when the input is changed from a high level to 

a low level. 
# Duration of the short circuit should not exceed one second for this test. 
NOTE 3: This applies for both power on and off; refer to ANSI Standard RS-485 for exact conditions. The EIA/TIA-422-8 limit does not apply for 

a combined driver and receiver terminal. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature 

PARAMETER TEST CONDITIONS 

!drOD) Differential output delay time 

Pulse skew (1!d(ODH) -!d(ODL) I ) RL = 54 0, CL= 50 pF, See Figure 3 

tt(OD) Differential output transition time 

tpZH Output enable time to high level RL= 1100, See Figure 4 

tpZL Output enable time to low level RL= 1100, See Figure 5 

tPHZ Output disable time from high level RL = 1100, See Figure 4 

tpLZ Output disable time from low level RL=1100, See Figure 5 

:j: All tYPical values are at Vce = 5 V and TA = 25°C. 
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MIN TYP:j: MAX UNIT 

3 8 13 ns 

1 6 ns 

3 8 13 ns 

23 50 ns 

19 24 ns 

8 13 ns 

8 13 ns 



DATA SHEET PARAMETER 

Vo 

IVOD11 

IVOD21 

I VOD3 I 

Vtest 

dlVODI 

Voe 

dlVOCI 

lOS 

10 

SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

SLLS052D - AUGUST 1987 - REVISED MAY 1995 

SYMBOL EQUIVALENTS 

EIAITIA-422-B R6-485 

Voa, Vob Voa, Vob 

Vo Vo 

Vt (RL = 1000) Vt (RL =54 0) 

Vt (test termination 
measurement 2) 

Vtst 

II Vt I-I Vt II II Vt I-I Vt II 

I Vos I I Vos I 

I Vos - Vos I I Vos-Vos I 

lisa 1,IIsb I 

Ilxa I, Ilxb I lia, lib 

RECEIVER SECTION 

electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIT+ Positive-going input threshold voltage Vo = 2.7 V, 10=-0.4 mA 0.2 V 

VIT- Negative-going input threshold voltage Vo = 0.5 y, 10=8mA -0.2:1= V 

Vhvs Hysteresis voltage (VIT + - VIT-) 60 mV 

VIK Enable-input clamp voltage II =-18mA -1.5 V 

VOH High-level output voltage 
VID = -200 mV, 10H = -400 !lA, 

2.7 V 
See Figure 6 

VOL Low-level output voltage 
VID = -200 mV, IOL=8 mA, 

0.45 V 
See Figure 6 

10Z High-impedance-state output current VO=O.4Vt02.4V ±20 !lA 
Other input = 0 V, VI= 12V 1 

II Line input current 
See Note 4 VI =-7V -0.8 

mA 

IIH High-level enable-input current VIH =2.7V 20 !lA 
IlL Low-level enable-input current VIL = 0.4 V -100 !lA 
q Input resistance 12 kO 

lOS Short-circuit output current VID = 200 mV, VO=O -15 -85 mA 

Receiver outputs enabled, 
19 30 

ICC Supply current No load Driver inputs disabled mA 
Outputs disabled 19 26 

t All tYPical values are at Vec = 5 V, TA = 25°C. 
:1= The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode 

input voltage and threshold voltage levels only. 
NOTE 4: This applies for both power on and power off. Refer to ANSI Standard RS-485 for exact conditions. 
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SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay time, low- to high-level output 

tpHL Propagation delay time, high- to low-level output 
VID = -1.5 V to 1.5 V, CL = 15 pF, 
See Figure 7 

Skew (I tpHL - tpLH I ) 
tpZH Output enable time to high level 

tpZL Output enable time to low level 

tpHZ Output disable time from high level 
CL= 15pF, See Figure 8 

tPLZ Output disable time from low level . t All tYPical values are at VCC = 5 V, TA = 25 C . 

PARAMETER MEASUREMENT INFORMATION 

Generator 
(see Note A) 

RL 
2 VOC '-------' 1 

Figure 1. Driver Voo and Voe 

3750 

600 

3750 

Figure 2. Driver V003 

CL=50pF 
(see Note B) 

RL = 54 0 Output 

Vtest 

1 

Output 50% 

MIN TYPt 

9 14 

9 14 

2 

7 

7 

20 

8 

TEST CIRCUIT VOLTAGE WAVEFORMS 

MAX UNIT 

19 ns 

19 ns 

6 ns 

14 ns 

14 ns 

35 ns 

17 ns 

=-2.SV 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR ::; 1 MHz, 50% duty cycle, tr::; 6 ns, tf::; 6 ns, 
ZO=500. 
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B. CL includes probe and jig capacitance. 

Figure 3. Driver Test Circuit and Voltage Waveforms 
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o Vor3 V 

Generator 
(see Note A) 50 a 

SN65ALS180,SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

SLLS052D - AUGUST 1987 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Output 
Input /1.5 V 1.5V\----3V 

I I ov 
~ tpZH 1 0.5V 

I 1 _-t.. VOH 

j2.3V : ~ 
__ --J tpHZ --.J i+= VOll ~ 0 V 

Output 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 4. Driver Test Circuit and Voltage Waveforms 

5V 

RL = 1100 

1----0-. S1 Output 

,."--1,,, ~~~---:: 
OVor3V ----I tpZL --t4:"I--~.: : 

Generator 
(see Note A) 500 

TEST CIRCUIT 

CL=50pF T 
(see Note B) 

I ~ tPLZ ---..\1 ir, 5V 
Output 2.3 V 1-£' 0.5 V 

.- VOL 

VOLTAGE WAVEFORMS 

Figure 5. Driver Test Circuit and Voltage Waveforms 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR :5 1 MHz, 50% duty cycle, tr :5 6 ns, tf:5 6 ns, 

Zo =500. 
B. CL includes probe and jig capacitance. 

Figure 6. Receiver VOH and VOL 
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PARAMETER MEASUREMENT INFORMATION 

Generator 
(see Note A) 510 

1.5V 

Input ;:::--'\ ~~ - 3 V 

~ ,.~v ~ ov 
I I 

OV ___ ....J 
CL=15 PFT 

(see Note B) 

tpLH --i41 ~ tpHL 

~
>T---VOH 

Output 1.3 V 1.3 V 

VOL 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 7. Receiver Test Circuit and Voltage Waveforms 

1.5V __ ,-,,--S1 
"0------1 

-1.5V ---0 

Generator 
(see Note A) 500 

2kn 

1 N916 or Equ Iva lent 

TEST CIRCUIT 

S1 to 1.5V ~
---3V 

Input 1.5 V S2 Open Input ~==:.:v 
~ "--- S1to-1.5V S3Closed 

1 OV 
tpZH~ ~ 

I 0 V S2 Closed 

I 

~VOH 
t -.! i+- S3 Open 
PZL -I I 

Output - - 1.5 V Output -----...:T--- '" 4.5 V 

----OV 

Input ;:::\.--- 3V 

J,"ov LOV 

S1t01.5V 
S2Closed 
S3Closed 

I 
tpHZ ---i+--1 
--..... 1 

VOH 

"'-------- "'1.3V 

"p", ~--- 3V 

~ ,.ov L OV 

tPLZ -J.---.! 
1_-..... 

Output 

VOLTAGE WAVEFORMS 

Figure 8. Receiver Test Circuit and Voltage Waveforms 

S1 to-1.5V 
S2Closed 
S3Closed 

'" 1.3 V 

VOL 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR ,;; 1 MHz, 50% duty cycle, tr';; 6 ns, tf ,;; 6 ns, 
ZO=500. 
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B. CL includes probe and jig capacitance. 
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TYPICAL CHARACTERISTICS 

DRIVER 
HIGH-LEVEL OUTPUT VOLTAGE 

vs 
HIGH-LEVEL OUTPUT CURRENT 

I 
VCC=SV _ 
TA = 2SoC 

r--r--
r-....... t....... 

........ 

" , 
> 
I 

CII 
DI 

:Ill 
oj 
:; 
.& :s 
0 

1 .... 
~ 
0 .... 
I .... 

-:9 

S 

4.5 

4 

3.S 

3 

2.5 

2 

1.S 

O.S 

o 

DRIVER 
LOW-LEVEL OUTPUT VOLTAGE 

vs 
LOW-LEVEL OUTPUT CURRENT 

I 
VCC=SV 
TA = 2SoC 

I 

I 
I 

II 

---.-/ 

/" 

o -20 -40 -60 -80 -100 -120 o 20 40 60 80 100 120 
10H - High-Level Output Current - rnA 10L - Low-Level Output Current - rnA 

Figure 9 

4 

> 3.5 
I 

CII 
DI 3 :Ill 
oj 
:; 2.S 
So :s 
0 2 
Cii .. e 1.5 
~ 
0 
I 
0 

-:9 
0.5 

o 

...... 

DRIVER 
DIFFERENTIAL OUTPUT VOLTAGE 

vs 
OUTPUT CURRENT 

I I 
VCC= SV 
TA = 25°C 

'" .......... 

"'-
" "'-i"-.. 

'" 1\ 

\ 
\ 

o 10 20 30 40 SO 60 70 80 90 100 
10 - Output Current - rnA 

Figure 11 
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Figure 10 
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TYPICAL CHARACTERISTICS 

RECEIVER 
HIGH·LEVEL OUTPUT VOLTAGE 

vs 
HIGH·LEVEL OUTPUT CURRENT 

VIO =0.2V 
TA = 25°C 

VCC = 5.25 V 
I 

VCC::i5V 

> 
I 

III 
CI 

:Ill 
1l 
"5 
t 
0 

1 
oJ 
1:. 
CI 
:f 
I 
J: .p 

5 

4 

3 

2 

RECEIVER 
HIGH·LEVEL OUTPUT VOLTAGE 

vs 
FREE·AIR TEMPERATURE 

VCC=5V 
VIO = 200 mV 
IOH = - 440 IJA 

--

o~---.J----~----~~~~----~ o 
o 

0.6 

-10 -20 -30 -40 
IOH - Hlgh·Level Output Current - mA 

Figure 12 

RECEIVER 
LOW·LEVEL OUTPUT VOLTAGE 

vs 
LOW·LEVEL OUTPUT CURRENT 

-50 

I I V VCC=5V 
> 
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TA - Free-Air Temperature _·C 

Figure 13 

RECEIVER 
LOW·LEVEL OUTPUT VOLTAGE 

vs 
FREE·AIR TEMPERATURE 

I I 
VCC=5V 
VIO = -200mA 

0.5 
TA=25°C 

I- VIO = -200 mV V 
/ I 0.5 
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IOL=8mA 
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IOL - Low-Level Output Current - mA TA - Free-Air Temperature - °c 

Figure 14 
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SN65ALS180,SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

SLLS052D - AUGUST 1987 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

RECEIVER 
OUTPUT VOLTAGE 

vs 
ENABLE VOLTAGE 

VIO=0.2V I J 
Load = 8 k!l to GNO 
TA = 25°C I 

I VCC = 5.25 V 

........ 

6 

5 

> 
I 

CD 4 C) 

~ 
VIO = 0.2 V 

RECEIVER 
OUTPUT VOLTAGE 

vs 
ENABLE VOLTAGE 

I ! -' VCC = 5.25 V 
Load = 1 k!l to VCC 
TA = 25°C 

I VCC = 4.75 V 

_ VCC=4.75V ! 
~ 

VCC = 5V -../ 
'-- VCC=5V 

I :; 3 
~ 
0 , 
~ 

2 

o 
o 0.5 1.5 2 2.5 3 o 0.5 1.5 2 2.5 3 

VI - Enable Voltage - V VI - Enable Voltage - V 

Figure 16 Figure 17 

APPLICATION INFORMATION 

SN65ALS180 
SN75ALS180 

SN65ALS180 
SN75ALS180 

f 

Up to 32 
Transceivers 

NOTE A. The line should be terminated at both ends in its characteristic impedance (RT = Zol. Stub lengths off the main line should be kept as 
short as possible. 

Figure 18. Typical Application Circuit 
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SN65LBC180, SN75LBC180 
LOW-POWER DIFFERENTIAL LINE DRIVER AND RECEIVER PAIRS 

• Designed for High-Speed Multipoint Data 
Transmission Over Long Cables 

• Operate With Pulse Durations as Low 
as 30 ns 

• Low Supply Current ... 5 mA Max 
• Meet or Exceed the Requirements of ANSI 

Standard RS·485 and ISO 8482:1987(E) 
• 3-State Outputs for Party.Line Buses 
• Common·Mode Voltage Range of -7 V to 12 V 
• Thermal Shutdown Protection Prevents 

Driver Damage From Bus Contention 

• Positive and Negative Output Current 
Limiting 

• Pin Compatible With the SN75ALS180 

description 
The SN65LBC180 and SN75LBC180 differential 
driver and receiver pairs are monolithic integrated 
circuits designed for bidirectional data 
communication over long cables that take on the 
characteristics of transmission lines. They are 
balanced, or differential, voltage mode devices 
that meet or exceed the requirements of industry 
standards ANSI RS-485 and ISO 8482:1987(E}. 
Both devices are designed using TI's proprietary 
LinBiCMOSTM with the low power consumption of 
CMOS and the precision and robustness of 
bipolar transistors in the same circuit. 

Both the SN65LBC180 and SN75LBC180 
combine a differential line driver and receiver with 
3-state outputs and operate from a single 5-V 
supply. The driver and receiver have active-high 
and active-low enables, respectively, which can 
be externally connected to function as a direction 
contro\. The driver differential outputs and the 
receiver differential inputs are connected to 
separate terminals for full-duplex operation and 
are designed to present minimum loading to the 
bus whether disabled or powered off (VCC = OJ. 
These parts feature a wide common-mode 
voltage range making them suitable for 
point-to-point or multipoint data-bus applications. 

LinBiCMOS is a trademark of Texas Instruments Incorporated. 

SLLS174A- FEBRUARY 1994 - REVISED MAY 1995 

D OR N PACKAGE 
{TOP VIEW) 

NC VCC 
R VCC 

RE A 
11 B 

Z 
y 

NC 

NC - No internal connection 

Function Tables 
DRIVER 

INPUT ENABLE OUTPUTS 
D DE Y Z 
H H H L 
L H L H 
X L Z Z 

RECEIVER 

DIFFERENTIAL INPUTS ENABLE OUTPUT 
A-B RE R 

VID ~ 0.2 V L H 
-0.2 V<VID<0.2 V L ? 

VID,,-0.2V L L 
X H Z 

Open circuit L H 

H = high level, L - low level, ? = Indeterminate, X = Irrelevant, 
Z = high impedance (off) 

logic symbolt 

DE 

D 

RE 

R 

4 

5 

3 

2 
~ 

EN1 

I'. EN2 

"'V 2 

I> 
1 "'V 

1 "'V 

<I 
JT[ 

9 

10 

12 

i--1 11 

y 

Z 

A 

B 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

logic diagram (positive logic) 

4 

DE~9y 
D 10 

Z 

RE~3 12 

R 2 JT 11 A 
B 

~TEXAS 
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SN65LBC180, SN75LBC180 
LOW·POWER DIFFERENTIAL LINE DRIVER AND RECEIVER PAIRS 

SLLS174A- FEBRUARY 1994 - REVISED MAY 1995 

description (continued) 

The devices also provide positive and negative output-current limiting and thermal shutdown for protection from 
line fault conditions. The line driver shuts down at a junction temperature of approximately 172°C. 

The SN65LBC180 and SN75LBC180 are available in the 14-pin dual-in-line and small-outline packages. The 
SN75LBC180 is characterized for operation over the commercial temperature range of O°C to 70°C. The 
SN65LBC180 is characterized over the industrial temperature range of -40°C to 85°C. 

schematics of inputs and outputs 

EQUIVALENT OF 0, DE, AND RE INPUTS RECEIVER A INPUT 

...---.---...---...>-- - - - VCC VCC - ...... -----.-
100 k.Q 
NOM 

Input 

Input 

100 k.Q 
NOM 

22 k.Q 

RECEIVER B INPUT 

VCC 

11----

3k.Q 
18 k.Q NOM 
NOM 

12k.Q 

..---c-
V -
..; 

U 

1.1 k.Q 
NOM 

Ii? 

2-646 

18 k.Q 
NOM 

3k.Q 
NOM 

Input - .... --'lM~~-. --c = 

DRIVER OUTPUT 

---...>--- VCC 

Output 

~TEXAs 
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12k.Q 

1.1 k.Q 
NOM 

TYPICAL OF RECEIVER OUTPUT 
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SN65LBC180, SN75LBC180 
LOW-POWER DIFFERENTIAL LINE DRIVER AND RECEIVER PAIRS 

SLLS174A- FEBRUARY 1994 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee (see Note 1) .............................................. -0.3 V to 7 V 
Input voltage range, VI (A, B)(see Note 1) ............................................ -10 V to 15 V 
Input voltage range, VI (DE, RE, D, or R)(see Note 1) ................................... -0.3 V to 7 V 
Continuous total power dissipation (see Note 2) ..................................... internally limited 
Total power dissipation ............................................... See Dissipation Rating Table 
Operating free-air temperature range, T A: SN65LBC180 ............................... -40°C to 85°C 

SN75LBC180 ................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values are with respect to GND. 
2. The maximum operating junction temperature is internally limited. Use the dissipation rating table to operate below this temperature. 

DISSIPATION RATING TABLE 

PACKAGE TA::; 25·C DERATING FACTOR TA=70·C TA=85·C 
POWER RATING ABOVE TA = 25·C POWER RATING POWER RATING 

D 950mW 7.6 mW/·C 60BmW 494mW 

N 1150mW 9.2 mW/·C 736mW 59BmW 

recommended operating conditions 
MIN NOM MAX UNIT 

Supply voltage, V CC 4.75 5 5.25 V 

High-level input voltage, VIH D, DE, and RE 2 V 

lOW-level input voltage, Vil D, DE, and RE O.B V 

Differential input voltage, V I D -6:t: 6 V 

Voltage at any bus terminal (separately or common mode), Va, VI, or VIC A, B, Y, orl -7:t: 12 V 

Yorl -60 
High-level output current, IOH rnA 

R -8 

Yorl 60 
low-level output current, IOl mA 

R 8 

Operating free-air temperature, TA 
SN65lBC180 -40 85 

·C 
SN75lBC180 0 70 

.. 
:t: The algebraiC convention where the least posItive (more negative) limit is designated minimum, is used in this data sheet for the differential input 

voltage, voltage at any bus terminal, operating temperature, input threshold voltage, and common-mode output voltage. 

-!/} TEXAS 
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SN65LBC180, SN75LBC180 
LOW-POWER DIFFERENTIAL LINE DRIVER AND RECEIVER PAIRS 

SLLS174A- FEBRUARY 1994 - REVISED MAY 1995 

DRIVER SECTION 

electrical characteristics over recommended operating conditions. (unless otherwise noted) 
PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Input clamp voltage 11=-18mA -1.5 V 

RL = 54 0, SN65LBC180 1.1 2.5 5 

Differential output voltage magnitude See Figure 1 SN75LBC180 1.5 2.5 5 
IVODI V 

(see Note 3) RL = 60 0, SN65LBC18D 1.1 2 5 

See Figure 2 SN75LBC180 1.5 2 5 

AI VOD I 
Change in magnitude of differential output 

See Figures 1 and 2 ±0.2 V voltage (see Note 4) 

VOC Common-mode output voltage 1 2.5 3 V 

AIVOCI 
Change in magnitude of common-mode output RL = 54 0, See Figure 1 

±0.2 V voltage (see Note 4) 

10 Output current with power off VCC = 0, VO=-7Vt012V ±100 IlA 
10Z High-impedance-state output current VO=-7Vt012V ±100 IlA 
IIH High-level input current VI = 2.4 V -100 IlA 
IlL Low-level input current VI =0.4 V -100 IlA 
lOS Short-circuit output current -7VSVOS12V ±250 rnA 

Outputs enabled 5 
ICC Supply current Receiver disabled rnA 

Outputs disabled 3 

t All typical values are at VCC = 5 V and TA = 25°C. 
NOTES: 3. The minimum VOD specification of the SN65LBC180 may not fully comply with ANSI RS-485 at operating temperatures below O°C. 

System designers should take the possibly lower output signal into account in determining the maximum signal-transmission 
distance. 

4. A I VOD I and A I VOC I are the changes in the steady-state magnitude of VOD and VOC, respectively, that occur when the input is 
changed from a high level to a low level. 

switching characteristics, Vee = 5 V, T A = 25°C 
PARAMETER 

id(OD) Differential output delay time 

tt(OD) Differential output transition time 

tpZH Output enable time to high level 

tpZL Output enable time to low level 

tPHZ Output disable time from high level 

tpLZ Output disable time from low level 

2-648 

TEST CONDITIONS 

RL = 54 0, 

RL= 1100, 

RL= 1100, 

RL= 1100, 

RL=1100, 

~lEXAS 
INSTRUMENTS 

See Figure 3 

See Figure 4 

See FigureS 

See Figure 4 

See Figure 5 
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TYP MAX UNIT 

12 18 ns 

10 20 ns 

35 ns 

35 ns 

50 ns 

35 ns 



SN65LBC180,SN75LBC180 
LOW-POWER DIFFERENTIAL LINE DRIVER AND RECEIVER PAIRS 

SLLS174A- FEBRUARY 1994 - REVISED MAY 1995 

RECEIVER SECTION 

electrical characteristics over recommended operating conditions (unless otherwise noted) 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

VIT+ Positive-going input threshold voltage IO--SmA 0.2 V 

VIT- Negalive-going input threshold voltage lo=SmA -0.2 V 

Vhys Hysteresis voltage (VIT + - VIT-) 45 mV 

VIK Enable-input clamp voltage 11--1SmA -1.5 V 

VOH High-level output voltage VID-200mV, IOH--SmA 3.5 4.5 V 

VOL Low-level output voltage VID • -200 mV, IOL=SmA 0.3 0.5 V 

IOZ High-impedance-state output current VO=OVtoVee ±20 IlA 
IIH High-level enable-input current VIH =2.4V -50 IlA 
IlL Low-level enable-input current VIL-0.4 V -100 IlA 

VI= 12V, Vee - 5 V, 0.7 1 Other input at 0 V 

VI_12V, Vee- OV, O.S 1 

II Bus input curreirt 
Other input at 0 V 

rnA 
VI--7V, Vee = 5 V, -0.5 -O.S Other input at 0 V 

VI_-7V, Vee- OV, -0.5 -O.S 
Other input at 0 V 

I Outputs enabled 5 
lee Supply current Driver disabled I Outputs disabled 

mA 
3 

switching characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tpHL Propagation delay time, high- to low-level output 11 22 33 ns 

tpLH Propagation delay time, low- to high-level output 11 22 33 ns 

Isk(p) Pulse skew (! tpHL - tPLH!) 
VID =-1.5 VIO 1.5 V, See Figure 6 

3 6 ns 

tt Transition time 5 S ns 

tpZH Output enable time to high level 35 ns 

tpZL Output enable time to low level 30 ns 

tpHZ Output disable lime from high level 
See Figure 7 

35 ns 

tpLZ Output disable time from low level 30 ns 

~1ExAs 
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SN65LBC180, SN75LBC180 
LOW-POWER DIFFERENTIAL LINE DRIVER AND RECEIVER PAIRS 

SLLS174A- FEBRUARY 1994- REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

~ 
D 2 

OVor3V 

RL 
2" VOC 

Figure 1. Differential and Common-Mode Output Voltages 

D 

Vtest -7 V < Vteet < 12 V 

R1 
3750 

OVor3V 

Generator 
(see Note A) 500 

DEet3V 

DE at3 V 
L--....... --4...---- Z 

R2 
3750 

Vtest 

Figure 2. Driver Voo Test Circuit 

TEST CIRCUIT 

CL=50pF 
(see Note B) 

Input 1.5V 1.5V ~
---3V 

Y I I ov 
tcf(OD) -+J l+- -+J !+- tcf(OD) 

Output 
I 
~O% 90% ...... -- "2.5V 

Output 50% 1 ·I·~ z· "'-2.5V 
I 1 1 I 

tt(OD) ~ 14- -to! I+- tt(OD) 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR > 1 MHz, 50% duty cycle, tr S 6 ns, tf S 6 ns, 
ZO=50n 

B. CL includes probe and jig capscitance. 

Figure 3. Driver Test Circuit and Differential Output Delay and Transition Time Voltage Waveforms 
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OVor3V 

Generator 
(see Note A) 

Input 

500 

SN65LBC180,SN75LBC180 
LOW-POWER DIFFERENTIAL LINE DRIVER AND RECEIVER PAIRS 

SLLS174A- FEBRUARY 1994 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

"O-.... ----4~ Output 
Input j1.5V 1~5V\---3V 

I I ov 

CL=50pF T 
(see Note B) _ 

~ tPZH I 0.5 V 

RL=1100 I I .t..VOH 

Output j:3V I \-.-
----'. I 1"'- Voff - 0 

tpHZ -+I I+-

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 4. Driver Test Circuit and Enable and Disable Time Waveforms 

5V 

OVor3V __ ....::0-1 
I---Y-o...S1 RL=1100 

"0-....... ___ output 

Generator 
(see Note A) 

Input 
500 

TEST CIRCUIT 

CL=50pF T 
(see Note B) 

VOLTAGE WAVEFORMS 

Figure 5. Driver Test Circuit and Enable and Disable Time Voltage Waveforms 

Input 
~

---3V 

Input 1.5 V 1.5 V 

I I OV 
Generator 

(see Note A) 500 >----41- Output 

1.5V 

tpLH --J+-.! ~I tpHL 
1 VOH 

90%1 
Output 

OV VOL 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 6. Receiver Test Circuit and Propagation Delay Time Voltage Waveforms 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR S 1 MHz, 50% duty cycle, tr S 6 ns, tf S 6 ns, 

Zo -500. 
B. CL includes probe and jig capaCitance. 
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SN65LBC180,SN75LBC180' 
LOW-POWER DIFFERENTIAL LINE DRIVER AND RECEIVER PAIRS 

SLLS174A- FEBRUARY 1994 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

_____ "--S1 
1.5V 

-1.5V~ 

Generator 
(see Note A) 500 

Output 

TEST CIRCUIT 

21<0 

IN916 or Equivalent 
(4 places) 

~
---3V 

S1to1.5V 
Input , 1.5 V S2 Open 

I S3Closed 
I OV 

JE-3V S1to-1.5V 
S2Closed 

Input , , - - 1.5 V S3 Open 

, 1 ov 
tpZH~ I+-

~I VOH 

Output --- 1.5V 
----OV 

Output 

~--3VS1to1.5V 
Input 1.5 V S2 Closed 

I S3Closed 
I' OV 

tpHZ --i+--+I 
1 

--",I VOH 

Output 

VOLTAGE WAVEFORMS 

1 
tPZL -+j 

Figure 7. Receiver Output Enable and Disable Times 

"'4.5 V 

VOL 

3V S1to-1.5V 
S2Closed 
S3Closed 

OV 

"'1.3V 

VOL 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, tr s 6 ns, tf S 6 ns, 

2-652 

~=~n ' 
B. CL includes probe and jig capaCitance. 
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SN65LBC180, SN75LBC180 
LOW-POWER DIFFERENTIAL LINE DRIVER AND RECEIVER PAIRS 

SLLS174A- FEBRUARY 1994 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 
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DRIVER 
HIGH-LEVEL OUTPUT VOLTAGE 

vs 
HIGH-LEVEL OUTPUT CURRENT 

I I !. 
VCC=5V 
TA=25°C 
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10H - High-Level Output Current - mA 

FigureS 

DRIVER 
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vs 
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DRIVER 
LOW-LEVEL OUTPUT VOLTAGE 

vs 
LOW-LEVEL OUTPUT CURRENT 

I 
VCC=5V 
TA = 25°C 

-~ -~ -r-
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10L - Low-Level Output Current - mA 

Figure 9 

DRIVER 
DIFFERENTIAL OUTPUT VOLTAGE 

vs 
FREE-AIR TEMPERATURE 

I I 
VCC=5V 
Load = 540 
VIH=2V 

~ ,,----..",... 

/" V 

00 10 20 30 40 50 60 70 80 90 100 
o 
-50 -25 0 25 50 75 100 125 

10 - Output Current - mA 

Figure 10 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

TA - Free-Air Temperature - °C 

Figure 11 
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TYPICAL CHARACTERISTICS 
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DRIVER 
DIFFERENTIAL DELAY TIMES 

vs 
FREE·AIR TEMPERATURE 

VCC=5V I Load=540 
tclV 

............ / 
/V 

~ ~ '--;;ODH) ,- ----

80 
RL =540 

60 

40 
c( 
E 

20 I 
;: 
~ 0 
" u 
'5 

-20 ~ 
0 
I -40 0 

DRIVER 
OUTPUT CURRENT 

vs 
SUPPLY VOLTAGE 

'" 

IOL 

-60 IOH 

" 

> 
I 

CD 
CII 

:!l! 
~ 
'5 
.& 
" 0 

~ 
..J 
1:. 
.!!l 
:r 
I 
:r 

.;> 

o 
-50 -25 0 25 50 75 100 125 

6 

5 

4 

3 

2 

TA - Free-Air Temperature - °C 

Figure 12 

RECEIVER 
HIGH·LEVEL OUTPUT VOLTAGE 

vs 
HIGH·LEVEL OUTPUT CURRENT 

VID = 200 mV 
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Figure 13 

RECEIVER 
LOW·LEVEL OUTPUT VOLTAGE 

vs 
LOW·LEVEL OUTPUT CURRENT 

VCC=5V 
TA = 25°C 
VID = -200 mV 
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IOH - High-Level Output Current - mA 

Figure 14 
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TYPICAL CHARACTERISTICS 
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RECEIVER 
OUTPUT VOLTAGE 

vs 
DIFFERENTIAL INPUT VOLTAGE 

VIC=12V 

VIC=OV 

I- VIC = -7 V-1 

o~~~~~~~~~--~--~~ 

-80 -60 -40 -20 0 20· 40 60 80 

VID - Differential Input Voltage - mV 

Figure 16 

RECEIVER 
BUS INPUT CURRENT 

vs 
INPUT VOLTAGE 

(COMPLEMENTARY INPUT AT 0 V) 

0.8 

0.61-t'7f7'7i~"ty:,.q.."hf7"':;A.<7".If£-+---+"" 

- 0.61-"''-t-~~~4!:H24~.£.A~7f7'S4441 

-0.8 The shaded region of this graph represents 
more than 1 unit load per R5-485. 
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Figure 17 
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PROPAGATION DELAY TIME 
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FREE·AIR TEMPERATURE 
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V 
V ..... 

~ 
22 

100M 
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VI -Input Voltage - V 

Figure 18 
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TA - Free-Air Temperature _·c 

Figure 19 
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SN65LBC180, SN75LBC180 
LOW-POWER DIFFERENTIAL LINE DRIVER AND RECEIVER PAIRS 

SLLS174A- FEBRUARY 1994- REVISED MAY 1995 

SN65LBC180 
SN75LBC180 

RT 

APPLICATION INFORMATION 

Up to 32 
Unit Loads 

SN65LBC180 
SN75LBC180 

NOTE A. The line should be terminated at both ends in its characteristic impedance (RT = ZO). Stub lengths off the main line should be kept as 
short as possible. One SN75LBC180 typically represents less than one unit load. 

2-656 

Figure 20. Typical Application Circuit 
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• Single 5-Y Supply 
• Differential Line Operation 

• Dual Channels 

• TTL Compatibility 
• ±15-Y Common-Mode Input Yoltage Range 

• ±15-Y Differential Input Yoltage Range 

• Individual Channel Strobes 
• Built-In Optional Line-Termination Resistor 
• Individual Frequency Response Controls 

• Designed for Use With Dual Differential 
Drivers SN55183 and SN75183 

• Designed to Be Interchangeable With 
National Semiconductor DS7820A and 
DS8820A 

description 

The DS8820A, SN55182, and SN75182 dual 
differential line receivers are designed to sense 
small differential signals in the presence of large 
common-mode noise. These devices give TTL­
compatible output signals as a function of the 
polarity of the differential input voltage. The 
frequency response of each channel may be 
easily controlled by a single external capacitor to 
provide immunity to differential noise spikes. The 

DS8820A,SN55182,SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 

SLLS092B - OCTOBER 1972 - REVISED MAY 1995 

SN55182 ••. J OR W PACKAGE 
DS8820A, SN75182 ••• 0 OR N PACKAGE 

(TOP VIEW) 

11N- 1 VCC 

1RT 21N-
11N+ 2RT 

1STRB 21N+ 
1RTC 2STRB 
10UT 2RTC 
GND 7 

SN55182 ••• FK PACKAGE 
(TOP VIEW) 

11N+ 
NC 

1STRB 
NC 

1RTC 

+ I 
~~(,)8~ 
~ ~ Z::> C\I 

3 2 1 2019 
4 18 

5 
6 16 21N+ 
7 15 NC 
8 14 2STRB 

9 1011 1213 

1-0(,)1-(,) 
=>zz=>1-
O(!l 00: 
~ C\IC\I 

NC - No internal connection 

output goes to a high level when the inputs are open circuited. A strobe input is provided which, when in the low 
level, disables the receiver and forces the output to a high level. 

The receiver is of monolithic single-chip construction, and both halves of the dual circuits use common power 
supply and ground terminals. 

The SN55182 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
DS8820A and SN75182 are characterized for operation from O°C to 70°C. 

logic symbolt 

tThis symbol is in accordancewilh ANSI/IEEE Sid 91-1984 
and IEC Publication 617-12. 

Pin numbers shown are for the D, J, N, and W packages. 

logic diagram (positive logic) 

11Nh~ ':~b 6
10UT 

1RTC ..:5'--__ _ 

1STRB -:4'--______ -' 

2IN~~ ~~b 8 20UT 

2RTC -=9'--__ _ 

2STRB ...:1"'-0 ______ --' 

~TEXAS 
INSTRUMENTS 

Copyright © 1995, Texas Instruments Incorporated 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 2--657 



DS8820A,SN55182,SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 

SLLS092B-OCTOBER 1972- REVISED MAY 1995 

schematic (each receiver) 

RTC 

5,9 14 
r---------------~----~-+----~------------~--------~--- VCC 

1670 5k.Q 3k.Q 1.5 k.Q 

4.15 k.Q 

5k.Q 
3200 

t-________ *-~6~,8~OUT 

3,11 
IN+---..-. 

1700 5k.Q 
1 k.Q 

750!) 

RT 2,12 1 kO 1 k.Q 

1670 

__ ----------------~--+------------..----~~------------7 GND 

1670 

IN- 1,13 

5k.Q 

Resistor values shown are nominal. 

4,10 

STRB 

Pin numbers shown are for the 0, J, N, and W packages. 

2-658 

FUNCTION TABLE 

STRB VID OUT 

L X H 

H H H 

H L L 
.. 

H = VI ?; VIH min or VIO more positive 
thanVTH max 

L = VI:5 VIL max or VIO more negative 
than VTL max 

X = irrelevant 

~TEXAS 
INSTRUMENTS 
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DS8820A, SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 

SLLS092B - OCTOBER 1972 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

SN55182 
DS8820A 

UNIT 
SN75182 

Supply voltage, VCC (see Note 1) 8 8 V 

Common-mode input voltage, VIC ±20 ±20 V 

Differential input voltage, VID (see Note 2) ±20 ±20 V 

Strobe input voltage, VI(STROB} 8 8 V 

Output sink current 50 50 mA 

Continuous total power dissipation See Dissipation Rating Table 

Operating free-air temperature range, TA -55 to 125 Oto 70 ·C 

Storage temperature range, T stg -65 to 150 -65 to 150 ·C 

Lead temperature 1,6 mm (1116 inch) from case for 10 seconds: D or N package 260 ·C 

Case temperature for 60 seconds, Tc: FK package 260 ·C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J or W package 300 300 ·C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values, except differential voltages, are with respect to network ground terminal. 
2. Differential voltage values are at the noninverting terminal with respect to the inverting terminal. 

DISSIPATION RATING TABLE 

TA~25·C DERATING FACTOR TA=70·C 
PACKAGE POWER RATING ABOVE TA = 25·C POWER RATING 

D 950mW 7.6 mW/·C 

FKI: 1375mW 11.0 mW/·C 

J; 1375mW 11.0 mW/·C 

N 1150mW 9.2mW/·C 

W; 1000mW 8.0mW/·C 
; In the FK, J, and W packages, SN55182 chips are alloy mounted. 

recommended operating conditions 

Supply voltage, VCC 

Common-mode input voltage, VIC 

High-level strobe input voltage, VIH(STRB) 

Low-level strobe input voltage, VIl(STRB} 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, TA 

MIN 

4.5 

2.1 

0 

-55 

~TEXAS 
INSTRUMENTS 

608mW 

880mW 

880mW 

736mW 

640mW 

SN55182 

NOM 

5 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MAX 

5.5 

±15 

5.5 

0.9 

-400 

16 

125 

TA = 125·C 
POWER RATING 

275mW 

275mW 

200mW 

DS8820A, SN75182 

MIN NOM MAX 

4.5 5 5.5 

±15 

2.1 5.5 

0 0.9 

-400 

16 

0 70 

UNIT 

V 

V 

V 

V 

IlA 
mA 

·C 
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DS8820A, SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 

SLLS092B - OCTOBER 1972 - REVISED MAY 1995 

electrical characteristics over recommended ranges of Vee, VIC, and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONSt 

Vo = 2.5 V, VIC = -3 V to 3 V 
VIT+ Positive-going input threshold voltage 

10H = -400 JlA VIC =-15 Vto 15 V 

Vo = 0.4 V, VIC = -3 V to 3 V 
VIT- Negative-going input threshold voltage 

10L= 16 mA VIC = -15 V to 15 V 

VID= 1 V, V(STRB) = 2.1 V, 

VOH High-level output voltage 
10H = -400 JlA 
VID= -1 V, V (STRB) = 0.4 V, 
10H = -400 JlA 

VOL Low-level output voltage VID=-1 V V (STRB) = 2.1 V, 
10L= 16mA 

VIC= 15 V 

Inverting input VIC=O 

VIC=-15V 
II Input current 

VIC=15V 

Noninverting input VIC=O 

VIC=-15V 

IIH(STRB) High-level strobe input current V(STRB) = 5.5 V 

IIL(STRB) Low-level strobe input current V(STRB) = 0 

Inverting input 
I'j Input resistance 

Noninverting input 

Line terminating resistance TA = 25°C 

lOS Short-circuit output current VCC=5.5V, VO=O 

VIC = 15 V, VID= -1 V 

ICC Supply current (average per receiver) VIC=O, VID= -0.5V 

VIC=-15V, VID=-IV 

t Unless otherwise noted, V (STRB) ;;, 2.1 V or open. 
:j: All typical values are at VCC = 5 V, VIC = 0, and TA = 25°C. 

switching characteristics, Vee = 5 V, T A = 25°C 

tPLH(D) 

tPHL(D) 

tpLH(S) 

tpHL(S) 

2-660 

PARAMETER TEST CONDITIONS 

Propagation delay time, low- to high-level 
output from differential input 

Propagation delay time, high- to low-level 
output from differential input 

Propagation delay time, low- to high-level output from STRB input 

Propagation delay time, high- to low-level output from STRB input 

~TEXAS 
INSTRUMENTS 

RL=400g, 
CL= 15 pF, 
See Figure 1 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MIN TYP* MAX 

0.5 

1 

-0.5 

-1 

2.5 4.2 5.5 

2.5 4.2 5.5 

0.25 0.4 

3 4.2 

0 -0.5 

-3 -4.2 

5 7 
-1 -1.4 

-7 -9.8 

5 

-1 -1.4 

3.6 5 

1.8 2.5 

120 170 250 

-2.8 -4.5 -6.7 

4.2 6 

6.8 10.2 

9.4 14 

MIN TYP MAX 

18 40 

31 45 

9 30 

15 25 

UNIT 

V 

V 

V 

V 

mA 

mA 

JlA 
mA 

kg 

kg 

g 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 



DS8820A,SN55182,SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 

SLLS092B - OCTOBER 1972 - REVISED MAY 1995 

Input 

PARAMETER MEASUREMENT INFORMATION 

Pulse 
Generator No.1 

(see Note A) 

Pulse 
Generator No.2 

(see Note A) 

Input 

Strobe 
Input 

I.--tw~ 

Output 

50n 

TEST CIRCUIT 

___ .....Ito V 0 V ~\..-_""',..._-' I 0 V '--- tw ---+I 0 V 

I I I I I 

2.5V 

-2.5 V 

_I I >100ns -+IIIII---~~ >100ns 11l1li .1 
>100ns--!o __ - .. ~ >100ns illll I 

1 1.3V ~-1.-3-V-1-.3-V-'~------ :.:v STRB 

I I I 
tPHL(D) -IIIII--~.1 ~ tPLH(D) I I 

-------.~ f '/, I \.. I /''''--- VOH 
1.3V ~\o, __ .J 1.3V I 1\ 1.3V I +-~3~ ___ VOL 

tPHL(S) --J I I 
1-"1 ~ j+- tPLH(S) 

Output 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generators have the following characteristics: Zo = SO n, Ir ~ 10 ns, If ~ 10 ns, Iw = O.S ±0.1 ).IS, PRR ~ 1 MHz. 
B. 'CL includes probe and jig capacitance. . 
C. All diodes are 1 N3064 or equivalent. 

Figure 1. Test Circuit and Voltage Waveforms 

~TEXAS 
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DS8820A, SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 

SLLS092B - OCTOBER 1972 - REVISED MAY 1995 

TYPICAL CHARACTERISTICSt 

DIFFERENTIAL INPUT THRESHOLD VOLTAGE 
vs 

DIFFERENTIAL INPUT THRESHOLD VOLTAGE 
vs 

SUPPLY VOLTAGE COMMON-MODE INPUT VOLTAGE 
0.3 

> 
I 

G) 
til 

0.2 i'l 
~ 
:2 
0 

0.5 
> 
I 0.4 

G) 
til 
i'l 0.3 
~ 
"0 0.2 

VIC=O 
TA = 25°C 

VC~ = 5 Vi 
TA = 25°C 

0.1 .c .. 
I!! 
.c 

"0 .c .. 0.1 I!! ~ Vo = 2.5 V, 10 = -400!lA 
i-- I 

Vo = 2.5 V, 10 = -400 !lA 

I I I I l-
S 
Co 
.E 
OJ 
~ 
I!! 
~ 
C 
I 
c 

:> 

0 

-0.1 

-0.2 

-0.3 
4.5 

.c 
l-
S 0 
Co 
.E -0.1 

~ -0.2 I!! 

I -
VO=0.4V,IO=16mA _ 

---- .1 I 1 T-
Vo = 0.4 V, 10 = 16mA -r--. -
~~ 

G) 

!E -0.3 c 
I 

9 -0.4 
> 

5 5.5 6 -0'~_20 -15 -10 -5 o 5 10 15 20 

VCC - Supply Voltage - V 

Figure 2 

VIC - Common-Mode Input Voltage - V 

> 
I 

G) 
til 
i'l 
~ 
"0 
"0 .c .. 
I!! .c 
l-
S 
Co 
.E 
OJ 
~ 
I!! 
~ 
c 
I 
C 

:> 

100 

50 

0 

-50 

-100 

-150 

-200 

DIFFERENTIAL INPUT THRESHOLD VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

"'~o = 2.5 V, 10 = -400 !lA VCC=5V 
['-... VIC=O 

......... 
............. 

............. 
........ 

............. 

'I'-... VO=0.4V,lo=16mA 

i'o... 

-........ 
-........ 

......... 
I'-... , 

~ ~ ~ 0 ~ 00 n 100 1~ 

TA - Free-Air Temperature - °c 

Figure 4 

Figure 3 

t Data for temperatures below DOC and above 7DoC are applicable to SN55182 circuits only. 
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DS8820A, SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 

SLLS092B- OCTOBER 1972 - REVISED MAY 1995 

TYPICAL CHARACTERISTICSt 

5 

4 

3 

2 

o 

OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

I 
VCC=5V 

- VIO = 0.5 V, 10 = -400 I!A 

VIO = -0.5 V, 10L = 16 mA 
I I I I 

-75 -50 -25 0 25 50 75 100 125 

10 

8 

6 

4 

2 

0 

-2 

-4 

-6 

-8 

-10 

TA - Free-Air Temperature - ·C 

VCC=5V 

Figure 5 

INPUT CURRENT 
vs 

INPUT VOLTAGE 

I- VIO = 0 to ±20 V 
TA=25·C 

/ 
IN-"....".. ~ 

V ~ ~ 

V ~ / 
~ 

/V 

/ 
V IN+ 

I 
V 

/ 
V ......... 

/ 
/ 

"....... 

-20 -15 -10 -5 0 5 10 15 20 
VI -Input Voltage - V 

Figure 7 

> 
I 

CD 
Cl 

4'!! 
~ 
:; 
~ 
0 
I 

~ 

Cl 
I 

f! 
c: 

" 

~ 
II: 
Cl 
c: 
~ 
c: 
.~ 

{!!. 

VOLTAGE TRANSFER CHARACTERISTICS 

3 

2 

o ~~~ __ ~~ __ ~~ __ ~~ __ ~~ 
-0.5 -0.4 -0.3-0.2 -0.1 0 0.1 0.2 0.3 0.4 0.5 

VIO - Olfferential Input Voltage - V 

200 

190 

180 

170 .. 
160 

150 

Figure 6 

TERMINATING RESISTANCE 
vs 

FREE-AIR TEMPERATURE 

/ 
V 

V 
:,........-'"" 

/ 
/ 

-75 -50 -25 0 25 50 75 100 125 

TA - Free-Air Temperature - ·C 

Figure 8 

t Data for temperatures below a·e and above 7a·e are applicable to SN55182 circuits only. 
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DS8820A, SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 

SLLS092B-OCTOBER 1972- REVISED MAY 1995 

TYPICAL CHARACTERISTICSt 

<C 
E 
I 

'l: 
~ 
::0 
0 

~ 
Q, 
::0 en 
I 
0 
E 

12 

10 
"" 

" 8 

6 

4 

2 

o 

SUPPLY CURRENT 
(AVERAGE PER RECEIVER) 

vs 
COMMON·MODE INPUT VOLTAGE 

~ I 
VCC=5V 
No Load 

'" 
TA = 25·C 

~ r-... 
,IO=-1V ......... 

'" r--...." "",I" 
VIO = 1 V "'" i'-. 

""'- "'" '" 

== E 
I 
c 
0 
:I 

-I 
Q ... 
i 
0.. 
I 
Q 

0.. 

-20 -15 -10 -5 0 5 10 15 20 

VIC - Common-Mode Input Voltage - V 

1000 

r! 700 
I 
c 

~ 
d 
»l 
~ 

400 

200 

»l 100 
'0 70 z 
E 
::0 
E 40 

~ 
I 

~ 
20 

10 

Figure 9 

MAXIMUM NOISE PULSE DURATION 
vs 

MAXIMUM RESPONSE 
TIME·CONTROL CAPACITANCE 

VCC=5V 
TA = 25·C 
See Note A 

I 
,I 

-

300 

250 

200 

150 

100 

50 

o 

\ 
\ 
\ 

POWER DISSIPATION 
(AVERAGE PER RECEIVER) 

vs 
COMMON·MODE INPUT VOLTAGE 

VCC=5V 
VIO=-1 V 

r Max Rated Po at TA = 125·C 
~ rN Package) I 

~ II! 
\~ TA=25·C 

~ V 
"\. 

~ ~ 
V;' 

''\ " TA = 125·C ~ f--V 
i I ~ 

-20 -15 -10 -5 0 5 10 15 20 

VIC - Common-Mode Input Voltage - V 

Figure 10 

2.5 V 3--t-~- OV 

-2.5V I I 
~ ~ tw 

INPUT PULSE 

10 40 100 400 1000 4000 10000 

Response Time Control Capacitance - pF 

NOTE A: Figure 11 shows the maximum duration of the illustrated pulse that can be applied differently without the output changing from the low 
to high level. 

Figure 11 

t Data for temperatures below O·C and above 70·C are aPRlicable to SN55182 circuits only. 
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DS8820A, SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 

SLLS092B - OCTOBER 1972 - REVISED MAY 1995 

TYPICAL CHARACTERISTICSt 

38 

36 

34 

32 

30 

28 

26 

24 

22 

20 

18 

16 

14 

PROPAGATION DELAY TIME FROM 
DIFFERENTIAL INPUT 

vs 
FREE-AIR TEMPERATURE 

VCC=5V 
See Figure 1 

l...--" 
tpHL(D) V i-""" 

./ V 

V 
.. i-"'" 

./ 

V 
tPLH(D) ......... i-"""" 

l--t-' 

-75 -50 -25 0 25 50 75 100 125 

T A - Free-Air Temperature - ·C 

Figure 12 
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:; 
c-
.5 
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E 
t;j 

20 
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6 

4 

PROPAGATION DELAY TIME FROM 
STROBE INPUT 

vs 
FREE·AIR TEMPERATURE 

VCC=5V 
./ See Figure 1 

I I /' tPHL(S) ./ 

'-... --'" 
, 

/'" 

tPLH(S) "" / 

"" 
/' 

/ 
, 

............ 

~ ~ ~ 0 ~ ~ n 100 1~ 

TA - Free-Air Temperature - ·C 

Figure 13 

t Data for temperatures below o·e and above 70·e are applicable to SN55182 circuits only. 
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DS8820A, SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 

SLLS092B-OCTOBER 1972 - REVISED MAY 1995 

APPLICATION INFORMATION 

VCC=5V 

112 '183 1 .---- ---, 
Inputs {go :+:;1+1=4_/>+11

1 

Z~--r------+----"''-'-t---, 
o.o02ILF 

1 (see Note A) 

1 

1 
1 y 

1 1 
L __ -r-__ .J 

GNO 

Twisted 
Pair 

GNO 

NOTES: A. When the inputs are open circuited, the output is high. A capacitor may be used lor dc isolation 01 the line-terminating resistor. At 
the Irequency 01 operation, the impedance 01 the capacitor should be relatively small. 

2-666 

Example: let I = 5 MHz 
C =o.o02ILF 

1 1 
Z(C) = 23tIC 23t (5 x 106) (0.002 x 10-6) 

Z(C) ~ 16n 

B. Use 01 a capacitor to control response time is optional. 

Figure 14. Transmission of Digital Data Over Twisted·Pair Line 

~TEXAS 
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• Single 5-V Supply 
• Differential Line Operation 

• Dual Channels 

• TTL Compatibility 
• Short-Circuit Protection of Outputs 
• Output Clamp Diodes to Terminate Line 

Transients 

• High-Current Outputs 

• Quad Inputs 
• Single-Ended or Differential AND/NAND 

Outputs 

• Designed for Use With Dual Differential 
Drivers SN55182 and SN75182 

• Designed to Be Interchangeable With 
National Semiconductor DS7830 and 
D88830 

description 

The 088830, 8N55183, and 8N75183 dual 
differential line drivers are designed to provide 
differential output signals with high-current 
capability for driving balanced lines, such as 
twisted pair, at normal line impedances without 
high power dissipation. These devices may be 
used as TTL expander/phase splitters, as the 
output stages are similar to TTL totem-pole 
outputs. 

DS8830, SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 

SLLS093B - OCTOBER 1972-

SN55183 ••• J OR W PACKAGE 
DS883O, SN75183 ••• D OR N PACKAGE 

(TOP VIEW) 

1A 1 VCC 
18 2 20 
1C 3 2C 
10 4 
1Y 5 2A 
1Z 6 2Y 

GNO 7 2Z 

SN55183 ••• FK PACKAGE 

1C 4 
NC 5 
10 6 
NC 7 
1Y 8 

(TOP VIEW) 

0 
~~~$'~ 

3 2 1 2019 
18 
17 
16 
15 
14 

9 1011 1213 

NOON> ... zzC\lC\l 
C!l 

NC - No Internal connection 

2C 
NC 
28 
NC 
2A 

THE DS8830 AND SN75183 ARE NOT 
RECOMMENDED FOR NEW DESIGNS 

The driver is of monolithic single-chip construction, and both halves of the dual circuits use common power 
supply and ground terminals. 

The 8N55183 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
088830 and 8N75183 are characterized for operation from O°C to 70°C. 

logic symbolt 

1A 

1B 

1C 

1D 

2A 

2B 

2C 

2D 

1 

2 

3 

4 

10 

11 

12 

13 

at> 5 
1Y 

6 
1Z 

9 
2Y 

8 
2Z 

tThis symbol Is In accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N. and W packages. 

~TEXAS 
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logic diagram (positive logic) 

1A ...!.l-~I~----f-""'" 

~~~: =f!;~T mEC~ :: 
2A ..::10:... ~I~----I-""'" ::: irrc ~: 
2D ~13~1~1~g~=:~ 
positive logic: Y = ABCD, Z = 7\'eai5 

Copyright <Ill 1995, Texas Instruments Incorporated 
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DS8830, SN55183, SN75183 . 
DUAL DIFFERENTIAL LINE DRIVERS 

SLLS093B - OCTOBER 1972 - ·REVISED - MAY ,1995 

schematic (each driver) 

r-~ ________ ~ __ -.~-. ____ ~~ __ ~1~4 Vee 

6450 

2kn 

6,8 Z 

A 1,10 

B 2,11 

6450 

C 3,12 

4kn 3.2kn 3kn 

D 4,13 90 

5,9 Y 

7 
~--~--~---'--~'-'-----GND 

Resistor values shown are nominal. 
Pin numbers shown are for the D. N. J, and W packages. 

~1ExAs 
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DS8830, SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 

SLLS093B - OCTOBER 1972 - REVISED - MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

SN55183 
DS8830 

UNIT 
SN75183 

Supply voltage, VCC (see Note 1) 7 7 V 

I nput voltage, V I 5.5 5.5 V 

Duration of output short circuit (see Note 2) 1 1 s 

Continuous total power dissipation See Dissipation Rating Table 

Operating free-air temperature range, TA -55 to 125 Ot070 'C 

Storage temperature range, Tstg -65 to 150 -65 to 150 ·C 

Case temperature for 60 seconds, TC: FK package 260 'C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 260 'C 

Lead temperature 1 ,6 mm (1116 inch) from case for 60 seconds: J package 300 300 'C 

t Stresses beyond those hsted under "absolute mruumum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values, except differential voltages, are with respect to network ground terminal. 
2. Not more than one output should be shorted to ground at anyone time. 

DISSIPATION RATING TABLE 

PACKAGE TA~25'C DERATING FACTOR TA=70'C 
POWER RATING ABOVE TA = 25'C POWER RATING 

D 950mW 7.6mW/'C 608mW 

FKI: 1375 mW 11.0mW/'C 880mW 

J:j: 1375mW 11.0 mW/'C 880mW 

N 1150mW 9.2mW/'C 736mW 

W 1000 mW 8.0mW/'C 640mW 

TA = 125'C 
POWER RATING 

275mW 

275mW 

200mW 

:j: In the FK and J packages, SN55183 chips are alloy mounted and SN75183 chips are glass mounted. 

recommended operating conditions 

Supply voltage, VCC 

High-level input voltage, VIH 

Low-level input voltage, V I L 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, TA 

MIN 

4.5 

2 

-55 

-!!1 TEXAS 
INSTRUMENTS 

SN55183 

NOM 

5 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75255 

DS8830, SN75183 

MAX MIN NOM MAX 

5.5 4.75 5 5.25 

2 

0.8 0.8 

-40 -40 

40 40 

125 0 70 

UNIT 

V 

V 

V 

mA 

mA 

'c 
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DS8830,SN55183,SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 
"" SLLS093B - OCTOBER 1972 - REVISED - MAY 1995 

electrical characteristics over recommended ranges of Vee and operating free-air temperature 
(unless otherwise noted) , 

PARAMETER TEST CONDITIONS MIN TYPt MAX 

VIH-2V, 10H =-0.8mA 2.4 
VOH High-level output voltage 

VIH =2V, IOH=-40mA 1.8 3.3 
Y (AND) outputs 

Vil = 0.8 V, 10l= 32 mA 0.2 
VOL low-level output voltage 

Vil = 0.8 V, 10l- 40mA 0.22 0.4 

Vll= 0.8 V, 10H =-0.8mA 2.4 
VOH High-level output voltage 

Vll=0.8V, 10H =-40 mA 1.8 3.3 
Z (NAND) outputs 

VIH = 2 V, 10l= 32mA 0.2 
VOL low-level output voltage 

VIH =2V, 10l- 40mA 0.22 0.4 

IIH High-level input current VIH =2.4 V 120 

II Input current at maximum input voltage VIH = 5.5 V 2 

III low-level input current Vil = 0.4 V -4.8 

lOS Short-circuit output current:!: Vee = 5 V, TA=125°e -40 -100 -120 

ICC Supply current (average per driver) Vee = 5 V, All inputs at 5 V, No load 10 ,18 

t All tYPical values are at Vee = 5 V, TA = 25°C. 
:!: Not more than one output should be shorted to ground at a time, and duration of the short circuit should not exceed one second. 

switching characteristics, Vee = 5 V, TA = 25°C 

tpLH 

tpHl 

tplH 

tpHl 

tpLH 

tpHl 

2-670 

PARAMETER TEST CONDITIONS 

Propagation delay time, low- to high-level Y output 

Propagation delay time, high- to lOW-level Y output 
AND gates 

el = 15 pF, 
Propagation delay time, low- to high-level Z output See Figure 1 (a) 

NAND gates 
Propagation delay time, high- to low-level Z output 

Propagation delay time, low- to high-level 
Youtput RL = 100 Q in series differential output 

Propagation delay time, high- to low-level 
with respect with 5000 pF, 

differential output 
to Z output See Figure 1 (b) 

~TEXAS 
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MIN TYP MAX 

8 12 

12 18 

6 12 

6 8 

9 16 

8 16 

UNIT 

V 

V 

V 

V 

IlA 
mA 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

ns 



Pulse 
Generator 

(see Note A) 

Pulse 
Generator 

(see Note A) 

DS8830, SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 

SLLS093B - OCTOBER 1972 - REVISED - MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Input VCC=±SV 

I 
I 
I 
I liT CL=1SpF 
I _ ":" (see Note B) L ___ "'::' __ .J 

TEST CIRCUIT 

Y 
output 

Z 
Output 

(a) OUTPUTS Y AND Z 

VCC=SV 

1000 

Y 
Output 

Input -./1.SV \1.5~--- 2.SV 

I I OV 
tpLH ~ I+--tt- tpHL 

Y II I ~:::- VOH 
Output 1.SV I ~ 

_;'-.J. ,I VOL 

Z 
Output 

tpLH -14---'1 VOH \1.5 V F 
I I- • -- VOL 
I4--+1-tPHL 

VOLTAGE WAVEFORMS 

Input -./1.5 V \ 1.SV--- 3V 

1 1 OV 
tpLH ~ tpHL --l4----+I I 

I 
I 
I 

SOOOpF 
Z 

Output 

VOV ~+-Ov-VYS 
Dlfferantlal T I 

Output __ ....J -VYS 

I _ I Voltage 
L ___ "'::' __ .J 

TEST CIRCUIT VOLTAGE WAVEFORMS 

(b) DIFFERENTIAL OUTPUT 

NOTES: A. The pulse generators have the following characteristics: Zo = 50 0, tr S IOns, tf S IOns, Iw = 0.5 IJ,5, PRR s 1 MHz. 
B. CL includes probe and jig capacitance. 
C. Waveforms are monitored on an oscilloscope with Ii ~ 1 MO. 

Figure 1. Test Circuits and Voltage Waveforms 
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DS8830, SN55183,SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 

SLLS093B - OCTOBER 1972 - REVISED - MAY 1995 

TYPICAL CHARACTERISTICSt 

> 
I .. 
I 
~ 
~ 
1 
.c 
t-
'5 
Q. 

.5 
I 

:t" 

> 
I 

2,4 

2,2 

2 

1,8 

1,6 

1,4 

1,2 

0.8 

INPUT THRESHOLD VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

VCC=5V 
Vo = 1.5V 

VIHrnln 

.. r:::::: t'-.... NAND Gate 

AND Gate ........:: f::::::--r--
......... ..:::::: 

VILrnax 

~ 

0.6 t--+--+--+---1--+--+----,I--""-1 
0,4 .............. _-'-_ ............... _.....L.._ ........ ____ L......--I 

-75 -50 -25 0 25; 50 75 100 125 

TA - F .... Alr Temperature - ·C 

Figure 2 

DIFFERENTIAL OUTPUT VOLTAGE 
vs 

DIFFERENTIAL OUTPUT CURRENT 
4,---"""'T--""T""--.,-----r--..., 

VCC=5V 

i 3~~~ 
~ 

I 
I 
:I! 
Q 

I 

~ 

2t---+----t-''''''''oIr-o..r----1---I 

O ....... - ....... ---'-----I ........ - ........ -~-I 
o 25 50 75 100 125 

100 - Differential Output Cunrent - rnA 

Figure 4 

> 
I 

& 
~ 
~ 
'5 
.& 
6 

I 
~ 
I 

:r 
0 
> 

> 
I .. 
I 
~ 
'5 
.& 
:=0 
0 

§ 
~ 
I .... .p 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 

3 

2 

o 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

I I I -' J i'... 200-0 Load VCC:;:5V 

I""" 100-0 Load 

!"o.. ~ SO-OLoad 

ll'i' ~ 
I If / ...... 

~i ~ t\. r TA=25·C 
I I 

I I / ~ .1 J 
i '" TA=-55OC 

// :/ , 
,,/ 
II; TA = 125·C 

'1/ 

o -20 -40 -60 -80 -100 -120 -140 -160 

10H - High-Level Output Current - rnA 

Figure 3 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 

1 1 
VCC=5V 

V 
/ ,., 

~ 

( " TA=25·C 

TA=-SS·C / 
~I 

/ 

~ ~ TT ~ 
..... 

~ ~ ~ 
o ~ 40 60 80 1001~140160180~0 

10L - Low-Level Output Current - rnA 

Figure 5 

t Data for temperatures below O·C and above 70·C are applicable to SN55183 circuits only. 
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DS8830,SN55183,SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 

SLLS093B - OCTOBER 1972 - REVISED - MAY 1995 

TYPICAL CHARACTERISTICSt 

20 

16 

10 

5 

o 

PROPAGATION DELAY TIME 
(DIFFERENTIAL OUTPUT) 

vs 
FREE-AIR TEMPERATURE 

Vee=5V 
See Figure 1 (b) 

. 
...... tPLH 
~ ...-

V i-""'"' 
tPH~ ~ f..-' 

-75 -50 -25 0 25 50 75 100 125 

TA - Free-Air Temperature -·e 

Figure 6 

~ 
I 
g 
t 
:i 
Q .. 
I 
l. 
11 
~ 
I 

re 

240 

220 

200 

180 

180 

140 

120 

100 

80 

60 

40 
0.1 

TOTAL POWER DISSIPATION 
(BOTH DRIVERS) 

Vee = 5V IIIII 
No Load 

vs 
FREQUENCY 

Input: 3-V Square Wave 
TA=25·e 

I 
V 

I---~ 

0.4 4 10 
f - Frequency - MHz 

Figure 7 

40 100 

t Data for temperatures below O·C and above 70·C are applicable to SN55183 circuits only. 
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DS8830, SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 

SLLS093B - OCTOBER 1972 - REVISED - MAY 1995 

APPLICATION INFORMATION 
VCC=5V Vee=5 v 

1~1U 1 1~1~ 1 r---- --~ r---- , 
I I I I 

Inpub {~:t:~e::t:D-i-"lz'-_r-__ ---+--+-: ---, I 
I O.OO2ILF I 
I (see Note A) 
Iy 

-r100pF 
.",. (see Note B) 

I I Nonlnvertlng I a..----r--.J Twisted Input Strobe L ...J 
Pair --.I'--

GND GND 
NOTES: A. When the inputs are open circuited, the output Is high .. A capacitor may be used for de isolation of the line-terminating resistor. At 

the frequency of operation, the impedance of the capacitor should be relatively small. 

2-674 

Example: let f = 5 MHz 
C.0.0021J.F 

Z - 1 1 
(circuit) - 21dC 2lt (5 x 106) (0.002 x 1 Q-6) , 

Z(clrcuit) - 160 

B. Use of a capacitor to control response time Is optional. 

Figure 8. Transmission of Digital Data Over Twisted-Pair Line 

~TEXAS 
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• Single Chip With Easy Interface Between 
UART and Serial Port Connector of IBM 
PC/ATTM and Compatibles 

• Three Drivers and Five Receivers Meet or 
Exceed the Requirements of EIAlTIA·232·E 
and ITU v.28 Standards 

• Designed to Support Data Rates Up To 
120 kbps 

• ESD Protection Meets or Exceeds 10 kV on 
RS·232 Pins and 5 kV on All Other Pins 
(Human·Body Model) 

• Pinout Compatible With the SN75C185 

description 

The SN75185 combines three drivers and five 
receivers from TI trade-standard SN75188 and 
SN75189 bipolar quadruple drivers and receivers, 
respectively. The pinout matches the flow-through 
design of the SN75C185 to decrease the part 
count, reduce the board space required, and allow 
easy interconnection of the UART and serial-port 
connector of IBM PC/ApM and compatibles. The 
bipolar circuits and processing of the SN75185 
provides a rugged low-cost solution for this 
function at the expense of quiescent power and 
external passive components relative to the 
SN75C185. 

The SN75185 complies with the requirements of 
the EIAITIA 232-E and lTV (formally CCITT) v.28 
standards. These standards are for data inter­
change between "a host computer and peripheral 
at signalling rates up to 20 k-bits/s. The switching 
speeds of the SN75185 are fast enough to support 
rates up to 120 k-bits/s with lower capacitive loads 
(shorter cables). Interoperability at the higher 
signalling rates cannot be assured unless the 
designer has design control of the cable and the 
interface circuits at both ends. For interoperability 
at signalling rates to 120 k-bitS/s, use of 
EIAIITA-423-B (ITU v.10) and EIAIITA-422-B 
(ITU v.11) standards are recommended. 

The SN75185 is characterized for operation over 
the temperature range of O°C to 70°C. 

PC/AT is a trademark of IBM Corporation. 

SN75185 
MULTIPLE RS·232 DRIVERS AND RECEIVERS 

SLLS181 - DECEMBER 1994 

OW OR N PACKAGE 
(TOP VIEW) 

Voo VCC 
RA1 RY1 
RA2 RY2 
RA3 4 RY3 
DY1 DA1 
DY2 DA2 
RA4 RY4 
DY3 DA3 
RA5 9 RY5 
VSS GND 

logic symbolt 

2 
"D.. RA1 

3 
RA2 "D.. 

4 
RA3 "D.. 

5 <I DY1 
6 

<I DY2 
7 

RA4 "D.. 
8 

<I OY3 
9 

RA5 "D.. 

19 
RY1 

18 
RY2 

17 
RY3 

16 
DA1 

15 
DA2 

14 
RY4 

13 
DA3 

12 
RY5 

t This symbol is in accordance with ANSI/IEEE Sid 91-1984 
and IEC Publication 617-12. 

logic diagram (positive logiC) 

RA1~ RY1 

RA2~RY2 

RA3~RY3 
OY1~ DA1 

DY2~DA2 

RA4~RY4 

DY3~DA3 

RA5~RY5 

~TEXAS 
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SN75185 
MULTIPLE RS-232 DRIVERS AND RECEIVERS 

SLLSI81-DECEMBER 1994 

schematic of drivers 

VDD 

Input DAx 

4.2kn 

GND------. 

Vss 

To Other 
Drivers 

To Other Drivers 

11.6 kn 

10.4kn 

To Other Drivers 

Resistor values shown are nominal. 

schematic (each receiver) 

Input RAx • 

9kn 

2kn 

3200 
DYx Output 

68.50 

5kn 1.68kn 

RYx Output 

~~---~--~~~-~~---- GND 

To Other Receivers 

Resistor values shown are nominal. 

-!11 ThxAs 
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SN75185 
MULTIPLE RS-232 DRIVERS AND RECEIVERS 

SLLS181-DECEMBER 1994 

absolute maximum ratIngs over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ........................................................... 10V 
Supplyvoltage,Voo(seeNote1) ........................................................... 15V 
Supply voltage, Vss (see Note 1) ....................................................... , .. -15 V 
Input voltage range: Driver... . . . ... .. . . . . . . . . .. .. .. . . ... .. . .. ..... .... . . . .. . . ..... -15 V to 7 V 

Receiver .................................................... -30 V to 30 V 
Driver output voltage range ........................................................ -15 V to 15 V 
Receiver low-level output current .......................................................... 20 mA 
Continuous total power dissipation .................................... See Dissipation Rating Table 
Electrostatic discharge: Human-body model: RS-232 pins, class 3, A (see Note 2) ............... 10 kV 

Human-body model: All pins, class 3, A (see Note 3) ..................... 5 kV 
Machine model: RS-232 pins, class 3, B (see Note 4) ................... 600 V 
Machine model: All pins, class 3, B (see Note 3) ........................ 300 V 

Operating free-air temperature range, TA ............................................. O°C to 70°C 
Storage temperature range ....................................................... -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds .......... . . . . . . . . . . . . . . . . . . . . 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause pennanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any ether conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltages are with respect to the network ground terminal. 
2. RS-232 pins are tested with respect to ground and each other. 
3. Per MIL-STD 883C, Method 3015.7 
4. RS-232 pins are tested with respect to ground. 

DISSIPATION RATING TABLE:!: 

TA s; 25·C DERATING FACTOR TA S; 70·C 
PACKAGE POWER RATING ABOVE TA = 25·C POWER RATING 

DW 

N 

1125mW 

1150mW 

9mWrC 

9.2 mW'·C 

720mW 

736mW 

:I: This is the inverse of the traditional junction-to-case thermal resistance (RaJA>. 

recommended operating conditions 

Supply voltage, VDD 

Supply voltage, VSS 

Supply voltage, VCC 

High-level input voltage, VIH (driver only) 

Low-level input voltage, VIL (driver only) 

High-level output current, IOH 
Driver 

Receiver 

low-level output current, IOL 
Driver 

Receiver 

Operating free-air temperature, TA 

-!I TEXAS 
INSTRUMENTS 
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MIN 

7.5 

-7.5 

4.5 

1.9 

0 

NOM MAX UNIT 

9 15 V 

-9 -15 V 

5 5.5 V 

V 

0.8 V 

-6 
rnA 

-0.5 

6 
rnA 

16 

70 ·C 
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SN75185 
MULTIPLE R8-232 DRIVERS AND RECEIVERS 

SLLS181-DECEMBER 1994 

supply currents 
PARAMETER TEST CONDITIONS MIN MAX UNIT 

VOO=9V, VSS--9V 15 

All inputs at 1.9 V, No load VOO=12V, VSS=-12V 19 mA 

VOO=15V, VSS=-15V 25 
100 . Supply current from VOO 

VOO-9V, VSS=-9V 4.5 

All inputs at 0.8 V, No load VOO-12V, VSS=-12V 5.5 mA 

VOO-15V, VSS=-15V 9 

VOO=9V, VSS=-9V -15 

All inputs at 1.9 V, No load VOO -12V, VSS=-12V -19 mA 

VOO = 15V, VSS=-15V -25 
ISS Supply current from VSS 

VOO =9V, VSS--9V -3.2 

All inputs at 0.8 V, No load VOO-12V, VSS--12V -3.2 mA 

VOO-15V, VSS--15V -3.2 

ICC Supply current from VCC VCC = 5 V, All inputs at 5 V, No load 30 mA 

DRIVER SECTION 

electrical 'characteristics over recommended operating free-air temperature range, Voo = 9 V, 
Vss = -9 V, Vee = 5 V (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

VOH High-level output voltage Vll=0.8V, Rl=3ka, See Figure 1 6 7.5 V 

VOL low-level output voltage (see Note 5) VIH -1.9 V, Rl- 3 lin, See Figure 1 -7.5 -6 V 

IIH High-level input current "1=5V, See Figure 2 10 IIA 
III low-level input current VI-O, See Figure 2 -1.6 mA 

IOS(H) 
High-level short-circuit output current Vll=0.8V, VO=O, See Figure 1 -4.5 -12 -19.5 mA (see NoteS) 

IOS(l) low-level short-circuit output current VIH -2V, VO-O, See Figure 1 4.5 12 19.5 mA 

ro Output resistance (see Note 7) VCC = VOO = VSS = 0, VO=-2Vto2V 300 n 
.. ... NOTES: 5. The algebraic convention, where the more posilive (less negative) hmlt IS designated as maXimum, IS used In thiS data sheeffor logiC 

levels only (e.g., if -10 V is maximum, the typical value Is a more negative voltage). 
6. Output short-circuit conditions must maintain the total power dissipation below absolute maximum ratings. 
7. Test conditions are those specified by EIA-232-E and as listed above. 

switching characteristics, Vee = 5 V, VOO =12 V, VSS = -12 V, TA = 25°C 
PARAMETER TEST CONDITIONS ,MIN TYP MAX 

tplH Propagation delay time, low-to-high-Ievel output Rl = 3 ka to 7 lin, Cl= 15pF, 315 500 

tpHl Propagation delay time, high-to-Iow-Ievel output See Figure 3 75 175 

Rl = 3 kato 7 lin, Cl= 15pF, 
60 100 

trlH Transition time, low-to-high-Ievel output 
See Figure 3 

Rl = 3 ka to 7 kn, Cl-2500pF, 
See Figure 3 and Note 8 1.7 2.5 

Rl-3kat0711n, Cl=15pF, 40 75 

trHl Transition time, high-to-Iow-Ievel output 
See Figure 3 

Rl=3knto7kn, Cl-2500 pF, 
See Figure 3 and Note 9 1.5 2.5 

I .. NOTES: 8. Measured betWeen -3-V and 3-V POints of the output waveform (EIA-232-E condillons), all unused Inputs are tied . 
9. Measured between 3-V and -3-V points of the output waveform (EIA-232-E conditions), all unused inputs are tied. 

2-678 

:II TEXAS " 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

UNIT 

ns 

ns 

ns 

JJS 

ns 

JJS 



SN75185 
MULTIPLE RS-232 DRIVERS AND RECEIVERS 

SLLS181-DECEMBER 1994 

RECEIVER SECTION 

electrical characteristics over recommended operating conditions (unless otherwise noted) 

PARAMETER TEST CONDITIONS 

I TA = 25°C 
VT+ Positive-going threshold voltage See Figure 5 

ITA z O°Cto70°C 

VT- Negative-going threshold voltage 

Vhys Input hysteresis (VT + - VT-) 

I VIH = 0.75 V 
VOH High-level output voltage 10H - -0.5 rnA I 

Inputs open 

VOL Low-level input voltage 10L= lOrnA, VI=3V 

High-level input current 
VI =25V, See Figure 5 

IIH 
VI=3V, See Figure 5 

IlL Low-level output current 
VI =-25 V, See Figure 5 

VI--3 V, See Figure 5 

lOS Short-circutt output current See Figure 4 

t All typical values are at TA = 25°C, VCC - 5 V, VOO - 9 V, and VSS = -9 V. 

switching characteristics, VCC = 5 V, VDD = 12 V, VSS = -12 V, TA = 25°C 

tpLH 

tpHL 

trLH 

trHL 

PARAMETER TEST CONDITIONS 

Propagation delay time, low-to-high-Ievel output 

Propagation delay time, high-to-Iow-Ievel output CL-50pF, RL-5kn 
Transition time, low-to-high-Ievel output See Figure 6 

Transition lime, high-to-Iow-Ievel output 

PARAMETER MEASUREMENT INFORMATION 

VDD 
Vee 

VSS 

IOS(L) 
+-

-(])- VDD or GND 

-IOS(H) 
-+ 

-(])- VSS or GND 

l~"~ 

MIN TYpt 

1.75 1.9 

1.55 

0.75 0.97 

0.5 

2.6 4 

2.6 

0.2 

3.6 

0.43 

-3.6 

-0.43 

-3.4 

MIN TYP 

107 

42 

175 

16 

VDD 
Vee 

VSS 

MAX UNIT 

2.3 

2.3 
V 

1.25 

5 
V 

0.45 V 

8.3 
rnA 

-8.3 
rnA 

-12 rnA 

MAX UNIT 

500 ns 

150 ns 

525 ns 

60 ns 

Figure 1. Driver Test Circuit 
for VOH, VOL, IOS{H). and IOS{L) 

Figure 2. Driver Test Circuit for IIH and IlL 
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SN75185 
MULTIPLE R8-232 DRIVERS AND RECEIVERS 

SLLS181-DECEMBER 1994 

PARAMETER MEASUREMENT INFORMATION 

CL 
(see Note B) 

Inp~.5V 1.5~ --~----:: 
~ ~ tPHL 14 ~I tPLH 

1 1 1 1 

~ 71190% VOH 
90% 1 1 50% 50% I 

Output I ~.1.:.;0%;.;.;;... _______ 1;,;;0%~ 1.. ___ VOL 

tTHL ~ ~ tTLH 

TEST CIRCUIT 
VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: tw = 25 lIS, PRR - 20 kHz, Zo = 50 0, tr = tf < 50 ns. 
B. CL includes probe and jig capacitance. . 

Figure 3. Driver Test Circuit and Voltage Waveforms 

Voo 
VCC 

Vss 

Figure 4. Receiver Test Circuit 
for los 

Voo 

CL 
(see Note B) 

TEST CIRCUIT 

Figure 5. Receiver Test Circuit 
for VT. VOH. and VOL 

Inp~"-%-------50%"C"~ .... -_-_-_-_-_-_-_ :: 

1 1 1 r ~l tpHL 1414-~it- tPLH 

---9O%--"~1 ~~90%:=:-- VOH 
Output 1 50% 50% I 

1 !\o .. ..:.;10%;.;;.. ____ ~10%;.;.;...;1f 1..1 --- VOL 

I I 
tTHL~ ~tTLH 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: tw - 25 lIS, PRR - 20 kHz, Zo - 50 0, tr - tf < 50 ns. 

2-680 

B. CL includes probe and jig capacitance. 

Figure 6. Receiver Propagation and Transition Times 
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SN75185 
MULTIPLE RS·232 DRIVERS AND RECEIVERS 

SLLS181 - DECEMBER 1994 

TYPICAL CHARACTERISTICS 

DRIVER SECTION 

VOLTAGE TRANSFER CHARACTERISTICS 
20 

Voo = 12V, VSS=-12V 
16 

VOO=9V, VSS =-9V 
12 

I I I I 1 8 
_VOO = 6V, Vss =-6V I 

'E 4 
~ 
G 0 
'5 
.& -4 
<3 
I -8 .9 

-12 
RL=3kn 
TA = 25°C 

i I 

-16 

-20 

VOO=9V 
VSS=-9V 
TA=25°C 

OUTPUT CURRENT 
vs 

OUTPUT VOLTAGE 

.l .1 .I. 
VOL(VI = 1.9 V) 

V 
J 

/ 
V -~ .. I -/ -r~ "-/ V T3-kn 

I ~ ./ Load Line 

!-"'"YoH(V1 = 0.8 V) 

o 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 -16 -12 -8 -4 0 4 8 12 16 
VI-Input Voltage - V 

Figure 7 

SHORT-CIRCUIT OUTPUT CURRENT 
vs 

FREE-AIR TEMPERATURE 

IOS(L) (VI = 1.9 V) 

VOO=9V 
_ VSS=-9V 

Vo='O 

IOS(H) (VI = 0.8 V) 

o 10 20 30 40 50 60 70 

TA - Free-Air Temperature - °C 

Figure 9 

1000 

! 
50 100 
I 

J 
J 
I 

5i 10 

1 
10 
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I' 

Vo - Output Voltage - V 

Figure 8 

SLEW RATE 
vs 

LOAD CAPACITANCE 

VOO=9V 
VSS=-9V 
RL=3kn 
TA = 25°C 

"" 

I' 

100 1000 10000 

CL - Load Cepacltance - pF 

Figure 10 



SN75185 
MULTIPLE RS-232 DRIVERS AND RECEIVERS 

SLLS181-'DECEMBER 1994 

TYPICAL CHARACTERISTICS 

RECEIVER SECTION 

> 
I 

GI 

I 
~ 
~ .c 
~ .c .... 
':; 
CI. 
.5 

> 
I 

-8 

2.4 

2.2 

2 

1.8 

1.6 

1.4 

1.2 

0.8 

0.6 

0.4 

6 

5 

4 

:i! 3 

1 
2 

o 

\ 

INPUT THRESHOLD VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

I 
VT+ 

VT-

-

10 20 30 40 50 60 70 

TA - Free-Air Temperature -'e 

Figure 11 

NOISE REJECTION 

\ Vee=5V 
TA=25'e 
See Note A 

\ 
I IIIII 

\ 
ee =300 pF 

-I I I ill 

~ \ 
, I IIIII 

\ r-ee= 500 pF 

... ~ 
ee=12pF >< ~ ... "'" " r-... I I J...r 
Cc= 100 pF 

> 
I 

& 
! 
~ 
~ .c 
~ 
.c .... 
':; 
CI. 
.5 

> 
I 

CD 
aI 

! 
~ 
b 
8: 
::I 
UI 
I 

~ 

2 

1.8 

1.6 

1.4 

1.2 

0.8 

0.6 

0.4 

0.2 

o 
2 

16 

14 

12 

10 

8 

6 

4 

2 

3 

INPUT THRESHOLD VOLTAGE 
vs 

SUPPLY VOLTAGE 

VT+ 

VT-

4 5 678 
Vee - Supply Voltage - V 

Figure 12 

MAXIMUM SUPPLY VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

RL ~ 3 kO (from each output to GND) 
o 

9 

o 
10 40 100 400 1000 4000 10000 o 10 20 30 40 50 60 

tw - Pulle Duration - nl 

NOTE A: This figure shows the maximum amplitude of a 
positlve-going pulse that. starting from 0 V. will not cause 
a change of the outputlevel. 

Figure 13 
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SN75185 
MULTIPLE RS·232 DRIVERS AND RECEIVERS 

SLLS181 - DECEMBER 1994 

APPLICATION INFORMATION 

Diodes placed in series with the V DO and V ss leads protect the SN75185 in the fault condition in which the device 
outputs are shorted to ± 15 V and the power supplies are at low and provide low-impedance paths to ground 
(see Figure 15). 

Vss 

I 
-L 

Figure 15. Power-Supply Protection to Meet Power-Off Fault Conditions of EIA/TIA·RS·232·E 

TL16C450 
ACE 

GND 
"::' 

Ri43 12 RY5 
DTR 37 13 DA3 
CTS 40 14 RY4 
so 13 15 DA2 

SN75185 
RTS 36 16 DA1 

SI 11 17 RY3 
DSii41 18 RY2 
DCD 42 19 RY1 

20 
VCC 

5V 

Vss 

RA5 

DY3 

RA4 

DY2 

DY1 

RA3 

RA2 

RA1 

VDD 

-12V 

10 "::' 

9 R1 ~~~ __ ~ ____ ~ ______ -e9 

8 DTR 

7 CTS C3t 

6 TX "::' 

5 RTS 

4 RX C1t 

3 DSR "::' 6 

2 DCD 

12V 

EIA·232·E 
DB9S 
Connector 

t See Figure 10 to select the correct values for the loading capacitors (Cl, C2, and C3), which may be required to meet the RS232 maximum 
slew-rate requirement of 30 V/!Jl3. The value of the loading capacitors required depends upon the line length and desired slew rate, but is 
typically 330 pF. . 

NOTE C. To use the receivers only, VOO and VSS must both be powered or tied to ground. 

Figure 16. Typical Connection 
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SN65C185, SN75C185 
LOW-POWER MULTIPLE DRIVERS AND RECEIVERS 

• Meets or Exceeds the Requirements of 
ANSI EIAITIA-232-E and ITU 
Recommendation ~.28 

• Single Chip With Easy Interface Between 
UART and Serial Port Connector 

• Less Than 9-mW Power Consumption 

• Wide Driver Supply Voltage .•• 4.5 V 
to 13.2 V 

• Driver Output Slew Rate Limited to 
30VlIJS Max 

• Receiver Input Hysteresis ••. 1100 mV Typ 

• Push-Pull Receiver Outputs 
• On-Chip Receiver 1-1JS Noise Filter 
• Functionally Interchangeable With Texas 

Instruments SN75185 

description 

The SN65C185 and SN75C185 are low-power 
BiMOS devices containing three independent 
drivers and five receivers that are used to interface 
data tenninal equipment (DTE) with data circuit­
terminating equipment (DCE). The SN65C185 
and SN75C185 will typically replace one 
SN75188 and two SN75189 devices. These 
devices have been designed to conform to ANSI 
Standards EIAlTIA-232-E. The three drivers and 
five receivers of the SN65C185 and SN75C185 
are similar to those of the SN75C188 quad drivers 
and SN75C189A quad receivers, respectively. 
The drivers have a controlled output slew rate that 
is limited to a maximum of 30 V/JJS and the 
receivers have filters that reject input noise pulses 
that are shorter than 1 JJS. Both these features 
eliminate the need for external components. 

The SN65C185 and SN75C185 have been 
designed using low-power techniques in a BiMOS 
technology. In most applications, the receivers 
contained in these devices will interface to single 
inputs of peripheral devices such as ACEs, 
UARTS, or microprocessors. By using sampling, 
such peripheral devices are usually insensitive to 
the transition times of the input signals. If this is not 
the case, or for other uses, it is recommended that 
the SN65C185 and SN75C185 receiver outputs 
be buffered by single Schmitt input gates or single 
gates of the HCMOS, ALS, or 74F logic families. 

The SN65C185 is characterized for operation 
from -40°C to 85°C. The SN75C185 is 
characterized for operation from O°C to 70°C. 

1989- REVISED MAY 1995 

OW OR N PACKAGE 
(TOP VIEW} 

• VDD 1 20 Vee 
RA1 2 19 RY1 
RA2 3 18 RY2 
RA3 4 17 RY3 
DY1 5 16 DA1 
DY2 6 15 DA2 
RA4 7 14 RY4 
DY3 8 13 DA3 
RA5 9 12 RY5 
Vss 10 11 GND 

logic diagram (positive logic) 

RA1~RYl 

RA2~RY2 

RA3~RY3 
OY1~ OAI 

0Y2~OA2 
RA4~RY4 
OY3~OA3 

RA5~RY5 

logic symbolt 

2 
11. RAI 

3 
RA2 11. 

4 
RA3 11. 

5 
<l OYI 

6 
<l OY2 

7 
RA4 11. 

8-
<l OY3 

9 
RA5 11. 

19 
RYI 

18 
RY2 

17 
RY3 

16 
OAI 

15 
OA2 

14 
RY4 

13 
OA3 

12 
RY5 

t This symbol is in accordance with ANSI/IEEE Std 91-1 984 and 
lEe Publication 617-12. 
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SN65C185,SN75C185 
LOW-POWER MULTIPLE DRIVERS AND RECEIVERS 

SLLS065C -AUGUST 1989 - REVISED MAY 1995 

equivalent schematics of inputs and outputs 

EQUIVALENT DRIVER INPUT 

Input 
DA ..... --tlH 

GND -:-

Input 
RA 

EQUIVALENT RECEIVER INPUT 

All resistor values are nominal. 

VDD 

Internal 
1.4-V Ref 
toGND 

Vss 

"::" GND 

EQUIVALENT DRIVER OUTPUT 

~ __ -----e------__ --~~-- VDD 

""'fV\r~'V'r ____ Output 
DY 

r GND 

Vss 

EQUIVALENT RECEIVER OUTPUT 

----------------------~-- VCC 

-=- GND 

Output 
RY 

~TEXAS 
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SN65C185,SN75C185 
LOW-POWER MULTIPLE DRIVERS AND RECEIVERS 

SLLS065C -AUGUST 1989 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t 

Supply voltage, Voo (see Note 1) .......................................................... 13.5 V 
Supply voltage, V ss .................................................................... -13.5 V 
Supply voltage, Vee ................................................. . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage range, VI: Driver....................................................... Vss to Voo 

Receiver .................................................. -30 V to 30 V 
Output voltage range, Va: Driver ........................................... Vss- 6 V to Voo + 6 V 

Receiver......................................... -0.3 V to Vee + 0.3 V 
Continuous total dissipation .......................................... See Dissipation Rating Table 
Operating free-air temperature range, TA: SN65C185 ................... . . . . . . . . . . .. -40°C to 85°C 

SN75C185 ................... . . . . . . . . . . . . . . O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ........... . . . . . . . . . . . . . . . . . . . 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other condHions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated condHions for extended periods may affect device reliability. 

NOTE 1: All voltages are with respect to the networ1< ground terminal. 

PACKAGE 

OW 

N 

DISSIPATION RATING TABLE 

TA:525°C 
POWER RATING 

1125mW 

1150mW 

DERATING FACTOR 
ABOVE TA = 25°C 

9.0 mWI"C 

9.2mW'oC 

recommended operating conditions 

Supply voltage, VOO 

Supply voltage, VSS 

Supply voltage, VCC 

Input voltage, VI (see Note 2) 
Oriver 

Receiver 

High-level input voltage, V IH 

Low-level input voltage, VIL 
Oriver 

High-level output current, IOH 

High-level output current, IOL 
Receiver 

Operating free-air temperature,TA 
SN65Cl85 

SN75Cl85 

TA = 85°C 
POWER RATING 

585mW 

598mW 

MIN 

4.5 

-4.5 

4.5 

VSS+2 
-25 

2 

-40 

0 

NOM 

12 

-12 

5 

MAX UNIT 

13.2 V 

-13.2 V 

6 V 

vOO 
V 

25 

V 
0.8 

-1 rnA 

3.2 mA 

85 
°C 

70 
NOTE 2: The algebraiC convention, where the more positive (less negative) limit is designated as maximum, is used in this data sheet for logic 

levels only, e.g., if -1 0 V is a maximum, the typical value is a more negative voltage. 

supply currents 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

100 Supply current from VOO No load, VOO = 5 V, VSS=-5V 115 200 
All inputs at 2 V or 0.8 V VOO-12V, VSS--12V 115 200 IiA 

ISS Supply curren! from V 5S No load, VOO = 5 V, VSS =-5 V -115 -200 
All inputs at 2 V or 0.8 V VOO-12V, VSS=-12V -115 -200 IiA 

ICC Supply current from VCC 
No load VOO=5V, VSS =-5 V 750 
All inputs at 0 or 5 V VOO=12V, VSS=-12V 750 IiA 

·~ThXAS 
INSTRUMENTS 
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SN65C185, SN75C185 r" 

LOW-POWER MULTIPLE DRIVERS AND RECEIVERS 

SLLS065C -AUGUST1989 - REVISED MAY 1995 

DRIVER SECTION 

electrical characteristics over operating free-air temperature range, VDD = 12V, Vss = -12 V, 
Vee = 5 V ±10% (unless otherwise noted) . 

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIL - 0.8 V, RL - 3 kn, VOO=5V, VSS--5V 4 4.5 
VOH High-level output voltage V 

See. Figure 1 VOO=12V, VSS--12V 10 10.8 

Low-level output voltage VIH = 0.8 V, RL = 3 kO, VOo=5V, VSS--5V -4.4 -4 
VOL V 

(see Note 2) See Figure 1 VOO-12V, VSS=-12V -10.7 -10 

IIH High-level input current VI=5V, See Figure 2 1 JlA 
IlL Low-level input current VI=O, See Figure 2 -1 JlA 

IOS(H) 
High-level short-circuit VI-0.8V, Vo = 0 orVO = VSS, -4.5 -12 -19.5 rnA 
output current (see Note 3) See Figure 1 

IOS(L) 
Low-level short-circuit VI-2V, Vo .·0 orVO - VOO, 4.5 12 19.5 rnA 
output current (see Note 3) See Figure 1 

ro Output resislence VOO = VSS = VCC= 0, VO--2Vto2V, 
300 40Q 0 See Note 4 

t All typical values are at T A _ 25 ·C. 
NOTES: 2. The algebraic convention, whel'!lthe more positive (less negative) limit Is designated as maximum, is used in this dale sheet for logic 

levels only, e.g., if -1 0 V is a maximum, the typical value is a more negative voltage. 
3 .. Not more than one output should be shorted at one.time. 
4. Test conditions are those specified by EIAlTIA~232-E. 

switching characteristics, VDD = 12 V, VSS = -12 V, Vee = 5 V ±10%, TA = 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tpLH 
Propagation delay time, 1.2 3 jJS 
low-to high-level output (see Note 5) 

tpHL 
Propagation delay time, RL = 3kOto 7 kO, CL=15pF, 2.5 3.5 jJS 
high-to low-level output (see Note 5) See Figur'e 3 

trLH Transition time, low-to high-level output 0.53 2 3.2 jJS 

trHL Transition time, high- to low-level output 0.53 2 3.2 jJS 

trLH Transition time, low-to high-level output (see Note 6) RL-3kOt07kO, CL-2500pF, 1 jJS 

trHL Transition time, high-to low-level output (see Note 6) See Figure 3 1 jJS 

SR Output slew rate (see Note 6). 
RL = 3.kO to 7 kn, CL= 15pF, 

4 10 30 V/jJS See Figure 3 
.. 

NOTES: 5. tpHL al)Cl tpLH Include the additional time due to on-chlp slew rate and Is measured at the 50% POints . 
6. Measured between 3-V and -3-V points of output waveform (EIAlTIA-232-E conditions), all unused inputs tied either high or low. 

2-688 
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SN65C185,SN75C185 
LOW-POWER MULTIPLE DRIVERS AND RECEIVERS 

SLLS065C - AUGUST 1989 - REVISED MAY 1995 

RECEIVER SECTION 

electrical characteristics over operating free-air temperature range, Voo = 12 V, Vss = -12 V, 
Vee = 5 V ±10% (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIT+ 
Positive-going input threshhold 

See Figure 5 1.6 2.1 2.55 V 
voltage 

VIT-
Negative-going input threshhold 

See Figure 5 0.65 1 1.25 V 
voltage 

Vhys 
Input hysteresis voltage 

600 1100 mV 
(VIT + - VIT-) 

VI = 0.75 V, IOH = -20 !lA, See Figure 5 and Note 7 3.5 

VI = 0.75 V, Vee = 4.5 V 2.8 4.4 
VOH High-level output voltage V 

IOH=-l mA, Vee = 5 V 3.8 4.9 
See Figure 5 Vee = 5.5 V 4.3 5.4 

VOL Low-level output voltage VI=3V, IOL= 3.2 mA, See Figure 5 0.17 0.4 V 

VI =3V 0.43 0.55 1 
IIH High-level input current mA 

VI =25V 3.6 4.6 8.3 

VI =-3V -0.43 -0.55 -1 
IlL Low-level input current mA 

VI =-25V -3.6 -5.0 -8.3 

IOS(H) Short-circuit output at high level VI = 0.75 V, VO=O, See Figure 4 -8 -15 mA 

IOS(L) Short-circuit output at low level VI = Vee, Vo=Vee, See Figure 4 13 25 mA 

t All tYPical values are at TA = 25 ·e. 
NOTE 7: If the inputs are left unconnected, the receiver interprets this as an input low, and the receiver outputs will remain in the high state. 

switching characteristics, Voo = 12 V, VSS = -12 V, Vee = 5 V ±10%, TA = 25°C (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tPLH Propagation delay time, low- to high-level output 3 4 IJ.S 
tpHL Propagation delay time, high- to low-level output 3 4 IJ.S 
trLH Transition time, low- to high-level output 

RL = 5 kg, eL = 50 pF, See Figure 6 
300 450 ns 

trHL Transition time, high- to low-level output 100 300 ns 

tw(N) 
Duration of longest pulse rejected as noise 

RL = 5 kg, eL = 50 pF, See Figure 6 1 4 IJ.S (see Note 8) 
. . .. 

NOTE 8: The receiver Ignores any postlVe- or negative-going pulse that IS less than the minimum value of tw(N) and accepts any POSitiVe- or 
negative-going pulse greater than the maximum of tw(N). 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 2-689 



SN65C185, SN75C185 
LOW-POWER MULTIPLE DRIVERS AND RECEIVERS 

SLLS065C -AUGUST 1989 - REVISED MAY 1995 

VDD 
Vcc 

Vss 

Vo 

~ 

PARAMETER MEASUREMENT INFORMATION 

IOS(L) 

+-
-([)- VDD or GND 

-IOS(H) 
---+ 

-([)- Vss or GND 

10,."" 

VDD 
vee 

Figure 1. Driver Test Circuit 
for "OH. VOL. IOS(H). and IOS(L) 

Figure 2. Driver Test Circuit for IIH and IlL 

CL 
(see Note B) 

---- 3V 

Inpu~ 1.5V 1.5~ 
I I ""-----I I 14 ~ tpHL . 1l1li ~I tPLH 

I I I I v 

900/0~ 1ftOL5O%J/.1 190% OH 
Output II ~O% v7D7 ~ 

I I~'=------~I t--- VOL 

tTHL ~ ~ tTLH 

OV 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: tw = 25 lIS. PRR = 20 kHz. Zo - 50 0. tr - tf < 50 ns. 

2-690 

B. CL includes probe and jig capacitance. 

Figure 3. Driver Test Circuit and Voltage Waveforms 

Figure 4. Receiver Test Circuit 
for IOS(H) and IOS(L) 

~TEXAS 
INSTRUMENTS 

Figure 5. Receiver Test Circuit 
for VIT. VOH. and VOL 
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TEST CIRCUIT 

SN65C185, SN75C185 
LOW-POWER MULTIPLE DRIVERS AND RECEIVERS 

SLLS065C - AUGUST 1989 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

CL 
(see Note 5) 

Input (s,.0-%-------5O'l~~------- 4 V 

:.../i - ~----- 0 V 
1 1 1 
14 .1 tPHL ~1 ... -_..Ir-tpLH 

1 1 1 1 V 

---...... 7':1 rl 90% OH 
Output 90% 1 50% 50% I 

1 • ..,;1:.:0.:.:%;... _____ 1:.:0.:.:%~ 1.. - - - VOL 

1 1 I I 
tTHL~ ~ tTLH 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: tw = 25 ItS, PRR = 20 kHz, Zo = 50 n, tr = tf < 50 ns. 
B. CL includes probe and jig capacitance. 

Figure 6. Receiver Propagation and Transition Times 

TL16C450 
ACE 

3 Rj4 

DTR 3 

CTS 4 

SO 1 

RTS 3 

SI 1 

DSR 4 

DCD 4 

7 

0 

3 

6 

1 

1 

2 

~ 
12 

13 

14 

15 

16 

17 

18 

19 

20 

r-
5V 

GND 

RV5 

DA3 

RV4 

DA2 

DA1 

RV3 

RV2 

RV1 

VCC 

APPLICATION INFORMATION 

-12V 

VSS 
10 -=-

RA5 
9 R1 

DV3 
8 DTR 

RA4 
7 CTS 

SN65C185 DV2 
6 TX 

or 
SN75C185 DV1 

5 RTS 

RA3 
4 RX 

RA2 
3 DSR 

RA1 
2 DCD 

VDD ~12V 

Figure 7. Typical Connection 
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SN75186 
QUADRUPLE DRIVER/RECEIVER WITH LOOPBACK 

• Meets or Exceeds the Requirements of 
ANSI EIA/TJA-232-E and ITU 
Recommendation V.28 

• Four Independent Drivers and Receivers 

• Loopback Mode Functionally Self-Tests 
Drivers and Receivers Without 
Disconnection From Line 

• Driver Slew Rate Limited to 30 VIlIS Max 

• Built-In Receiver 1-11S Noise Filter 

• Internal Thermal Overload Protection 

• EIA/TIA-232-E Inputs and Outputs 
Withstand ±30 V 

• Low Supply Current ... 2.5 mA Typ 

• ESD Protection Exceeds 4000 V Per 
MIL-STD-833C Method 3015 

description 

The SN75186 is a low-power bipolar device 
containing four driver/receiver pairs designed to 
interface data terminal equipment (DTE) with data 
circuit-terminating equipment (DeE). Additionally, 
the SN75186 has a loopback mode that may be 
used by a data communication system to perform 
a functional self test on each driver/receiver pair, 
removing the need to locally disconnect cables 
and install a loopback connector. Flexibility of 
control is ensured by each driver/receiver pair 
having its own loopback control input. The 
SN75186 is designed to conform to standards 
ANSI EIAITIA-232-E and ITU Recommendation 
V.28. 

The maximum slew rate is limited to 30 V/JJS at the 
driver outputs, and the SN75186 drives a 
capacitive load of 2500 pF at 20 kBaud. The 
receivers have input filters that disregard input 
noise pulses shorter than 1 JJS. The SN75186 is a 
robust device capable of withstanding ±30 V at 
driver outputs and at receiver inputs whether 
powered or unpowered. This device has an 
internal ESD protection rated at 4 kV to prevent 
functional failures. 

The SN75186 is characterized for operation from 
ooe to 70°C. 
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ow PACKAGE 

(TOP VIEW) 

3A 2LB 
3Z 2Z 

3LB 2A 
4A 1LB 
4Z 1Z 

4L8 1A 
VEE VCC2 

GND VCC1 
48 1Y 
4Y 1B 
38 2Y 
3Y 2B 

FNPACKAGE 

(TOP VIEW) 

C\I 
() () () () () 

~~YzzYz 

4 321 282726 
1LB 5 25 1Y 

2A 6 24 18 
2Z 7 23 

2L8 8 22 

3A 9 21 

3Z 10 20 

3LB 11 19 
121314 15161718 

~~I~~ttJ~~ 
"<t > <!l 

NC - No internal connection 

LOOPBACK 
LB 

H 

H 

L 
L 

Function Tables 

EACH RECEIVER 

INPUTS 

A Bt 

X H 

X L 
L X 
H X 

EACH DRIVER 

OUTPUT 

z 
L 

H 

L 
H 

LOOPBACK INPUT OUTPUT 

LB A vt 
H H L 

H L H 

L X L 
tVoltages are EIA/TIA-232-E, and V.28 

levels 
H = high level, L = low level, X = irrelevant 
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logic symbolt 

21 
24 

G1 
G2 

3 
G3 

6 
G4 , r 

19 " 
t> 1 

1V5 1A 

20 <I 1.1T 1Z 

t> 22 
" 

2 
2V6 2A 

23 <I 2.IT 6 2Z 

t> 1 " 3 
3V7 3A 

2 <I 3.IT 7 3Z 

t> 4 Po. 4 
4V8 4A 

5 <I 4.IT 8 4Z 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DW package. 

logiC diagram, each driver/receiver pair (positive logic) 

A------I 

LB -------!-----e 

Z-+-ex 

I 

16 

15 

14 

13 

12 

11 

10 

9 

L ____ ~v~_...J 
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SN75186 
QUADRUPLE DRIVER/RECEIVER WITH LOOPBACK 

schematics of inputs and outputs 

EQUIVALENT RECEIVER INPUT 

VCC1 

ESD Protection 

4k.Q 
B Input 

ESD Protection 1.2 x VBE 

GND----+---------... ~-.----~~---­

VEE ----... .-

EQUIVALENT DRIVER AND LOOPBACK INPUT 

VCC1 -------------.~---------

A Input ---........ -1 
Internal 
1.41 .. V Ref to GND 

8V. 
ESD Protection 

GND--.... GND 

ESD Protection 

VEE------.... ----~-----.-

All component values shown are nominal. 

SLLS068C - FEBRUARY 1990 - REVISED MAY 1995 

EQUIVALENT RECEIVER OUTPUT 

-41--------... ----- VCC2 

8V 

GND 

8V 

ESD Protection 

GND------------.-

EQUIVALENT DRIVER OUTPUT 

300 8V 

8V 

01 

ZOutput 

VEE 

VCC1 

ESD 
Protection 

GND 

Output 

VEE 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, VCC1 (see Note 1) .................................... :..................... 15 V 
Supply voltage, VCC2 ....................................................................... 7 V 
Supply voltage, VEE ....................•................................................. -15 V 
Receiver input voltage range, VI .........................•......................•... -30 V to 30 V 
Driver input voltage range, VI ................................................. (VEE + 2 V) to VCC1 
Loopback input voltage range, VI ....................................................... 0 V to 7 V 
Driver output voltage range, Vo ..................................................... -30 V to 30 V 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Case temperature for 10 seconds: FN package .............................................. 260°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: DW package ................... 260°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltages are with respect to the network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE 
TAS;25°C DERATING FACTOR TA = 70°C 

POWER RATING ABOVE TA = 25°C POWER RATING 

DW 1350mW 10.8 mW/oC 864mW 

FN 1400mW 11.2mW/oC 896mW 

recommended operating conditions 
MIN NOM MAX UNIT 

Supply voltage, VCCI 10.8 12 13.2 V 

Supply voltage, VCC2 4.5 5 5.5 V 

Supply voltage, VEE -10.8 -12 -13.2 V 

Input voltage, VI Driver and loopback 0 VCC2 V 

Input voltage, VI (see Note 2) Receiver ±30 V 

High-level input voltage, VIH Driver and loopback 2 V 

Low-level input voltage, VIL Driverandloopback 0.8 V 

Output voltage powered on or off, Vo Driver ±30 V 

High-level output current, IOH Receiver -4 mA 

Low-level output current, IOL Receiver 4 mA 

Operating free-air temperature, T A 0 70 °C 

NOTE 2: If all receiver Inputs are held at ±30 V, the thermal dissipation limit of the package may be exceeded. The thermal shutdown may not 
protect the device, as this dissipation occurs in the receiver input resistors. 
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DRIVER SECTION 

electrical characteristics over full recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VOH High-level output voltage RL = 3 1<.0, VIL=0.8 V, See Figure 1 7 V 

VOL Low-level output voltage:!: RL = 3 kQ, VIH = 2 V, See Figure 1 -7 V 

VOHJLBl High-level output voltage in loopback mode:!:§11 RL = 3 kQ, LB at 0.8 V, VIL= O.S V -7 V 

IIH 
High-level input current (driver and loopback 

VI=5V, See Figure 2 100 I!A inputs)# 

IlL 
Low-level input current (driver and loopback 

-100 I!A inputs)# 

VOS(H) High-level short-circuit output current VI = 0.8 V, VO=O, -10 -20 -35 rnA 
See Note 3 and Figure 1 

VOS(L) Low-level short-circuit output current VI =2V, VO=O, 10 20 35 rnA 
See Note 3 and Figure 1 

ICC1 Supply current from V CC1 No load 2.5 4 rnA 

ICC1(LB) Supply current from V CC1 with loopback on No load, LB at 0.8 V 10 rnA 

lEE Supply current from VEE No load -2.5 -4 rnA 

IEE(LB) Supply current from VEE with loopback on No load, LB at 0.8 V -10 rnA 

ICC2 Supply current from V CC2 No load, VI =0, See Note 5 -10 -100 I!A 

ICC2(LB) Supply current from V CC2 with loopback on 
No load, LB at 0.8 V, VI = 0, -10 -100 I!A See Note 5 

ro Output resistance VCC1 = VEE = VCC2 = 0, 0.3 5 1<.0 Vo = -2 V to 2 V, See Note 4 

t All typical values are at TA = 25°C. 
:!: The algebraic convention, where the more positive (less negative) limit is designated as maximum, is used in this data sheet for logic levels only. 
§ This is the most positive level that the driver output will rise to when the device is in the loopback mode and the driver input is at a low level. 
11 The loopback mode should be entered only when the driver output is in the low (mal1<ing) state. 
# Unused driver inputs should be tied to 0 V or VCC2; unused loopback inputs should be tied to VCC2. 
NOTES: 3. Minimum IOS(H) and IOS(L) are specified atVO = 0, as this more accurately describes the output current needed to dynamically drive 

capacitive lines. A minimum of±10 rnA is sufficient to drive 2500 pF in parallel with 3 1<.0 ataslew rate of4 V/IJ$ (in accordance with 
EIA/TIA-232-E and V.28). 

4. Test conditions are those specified by EIA/TIA-232-E. 
5. Without a load and VI = 0, the worst-case conditions, V CC2 sources a small current originating from V CC1 giving ICC2 supply current 

a negative sign. When a receiver has an output load, V CC2 sinks static and dynamic supply currents to meet load requirements. 
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switching characteristics over full recommended ranges of supply voltages and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

tpLH 
Propagation delay time, low- to high-level 

0.6 5 JlS output RL = 3 kO to 7 kO, CL= 15 pF, 

tpHL 
Propagation delay time, high- to low-level See Figure 3 

0.8 5 output JlS 

tsk I tpLH - tpHL I RL = 3 kQ to 7 kO, CL = 15 pF to 2500 pF 0.2 1 JlS 
SR Output slew rate RL = 3 kO to 7 kO, CL = 15 pF to 2500 pF 4 30 V/JlS 

tpd(lLB) 
Propagation delay time going into loopback 

RL = 3 kO to 7 kQ, See Note 6 and Figure 7 3 50 JlS mode:!: 

tpd(OLB) 
Propagation delay time going out of 

RL = 3 kQ to 7 kQ, See Note 6 and Figure 7 3 50 JlS loopback mode § 

tpd(LB} Propagation delay time in loopback mode ~ RL = 3 kO to 7 kO, See Note 6 and Figure 8 3 15 JlS 

tsk Skew time in loopback mode RL = 3 kO to 7 kO, See Note 6 4 10 JlS 
t All tYPical values are at TA = 25°C. 
:!: This is the delay between entering the loopback mode and when the data on the receiver output becomes valid. 
§ This is the worst-case (rising or falling edges) total propagation delay between driver input and receiver output when in the loopback mode. 
~ This is the magnitude of the difference between the propagation delay time of the rising and falling edges of tpd(LB)' 
NOTE 6: Skew time is the magnitude of the difference between tPHL and tpLH and is measured with a 0 to 3-V Input pulse. 
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RECEIVER SECTION 

electrical characteristics over full recommended ranges of supply voltages and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIT+ Positive-going input threshold voltage See Figure 5 1.3 2 2.5 V 

VIT- Negative-going input threshold voltage See Figure 5 0.5 1 1.7 V 

Vhys Input hysteresis voltage (VIT + - VIT-) 0.5 1 1.5 V 

VI = -3 V or inputs open, IOH = -20 jJA 3.5 
VOH High-level output voltage V 

IOH =-4 mA, See Note 7 and Figure 5 2.4 

IOL=4 mA, VI=3V, " VOL LOW-level output voltage 
See Figure 5 

0.4 V 

IOS(H) Short-circuit output current at high level VOH =0, See Figure 4 -20 -60 mA 

IOS(Ll Short-circuit output current at low level VOL = VCC2, See Figure 4 20 60 mA 

Ivil S25V 3 
fj Input resistance I vii =3Vt025V 

kn 
7 

NOTE 7: If the inputs are left unconnected, the receiver interprets this as a low input and the receiver outputs Will remain in the high state. 

switching characteristics over full recommended ranges of supply voltages and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

tpLH Propagation delay time, low- to high-level output 2 6 lIS 

tpHL Propagation delay time, high- tQ lOW-level output 
See Figure 6 

2 6 lIS 

trLH Transition time, low- to high-level output+ 200 300 ns 

trHL Transition time, high- to lOW-level output+ 
CL = 50 pF, See Figure 6 

50 300 ns 

t8k I tpLH - tpHL I 0.1 1 lIS 

tw Maximum pulse duration assumed to be noise§ Pulse amplitude = 5 V 1 2 4 lIS 
t All typical values are at TA = 25°C. 
+ Transition times are measured between 10% and 90% points on output waveform. 
§ The receiver will ignore any positive- or negative-going pulse whose duration is less than the minimum Value of tw and accept any positive- or 

negative-going pulse whose duration is greater than the maximum value of two 
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PARAMETER MEASUREMENT INFORMATION 

IOS(l) 
~ 

--([)--- VCC10rGND 

-IOS(H) -. 
--([)--- VEE or GND 

1 .... 31,,, 

Figure 1. Driver Test Circuit, 
VOH, VOL, IOS(L), IOS(H) 

Pulse 
Generator 

(see Note A) 

Input 

VEE -=­

DRIVER TEST CIRCUIT 

-Ill 
+-

VI-<J)-

Figure 2. Driver and Loopback 
Test Circuit, IlL, IIH 

InputAJ, 1.5V 

tpHl --r-+I 
3V~50% OutputY V I -3 
tf~ ~ 

1.5V\ ----- 3V 

,I ov *-+ tPlH 

50o/~VOH 
-3V I _ 
tr~ ~ 

DRIVER VOLTAGE WAVEFORMS 
(see Note C) 

Figure 3. Driver Test Circuit and Voltage Waveforms 

VCC1 VCC2 
-IOS(H) -. 

VI B ~ 
-=-

IOS(l) 
+-

vEE -=-
-<D---- VCC2 

Figure 4. Receiver Test Circuit, IOS(H), IOS(L) Figure 5. Receiver Test Circuit, VIT, VOL, VOH 

NOTES: A. The pulse generator has the following characteristics: tw = 25 /IS. PRR = 20 kHz, Zo = 50 n. 

2-700 

B. CL includes probe and jig capacitance. 

C. Slew rale = ~ 
Ir or If 
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Pulse 
Generator 

(see Note A) 

Pulse 
Generator 

(see Note A) 

Input 

B = High ----I 

Pulse 
Generator 

(see Note A) 

Input 
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PARAMETER MEASUREMENT INFORMATION 

InputB --.11 50% 50%\,----- 5V 

I -5V K tpHL *-+ tpLH 

900A ~ 5O%FI 90% VOH 
Output Z 050% 10.Yo I 

I 1'-' .:.;1~::.:~::..0 --":'::'::::r:::" 1- - - VOL 
trHL ~ ~ trLH -., r 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 6. Receiver Propagation and Transition Times 

y Loopback ~ 50% 50%/
1 Input LB }"" ___ ..I. 

tpd(ILB) ~ H tpd(OLB) 

Receiver 11 -{ 
Output Z 50% 50% ''L 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 7. Loopback Entry and Exit Propagation Times 

y D~lver.L \ 
Input A --.Ii 50% 50% I "--__ 

LB = Low ----~~~~_~ tpd(LB) --J.---..l 1.-.1- tpd(LB) 

Receiver ,I ----{ 

B 
Output Z 50% 50% '---

VOLTAGE WAVEFORMS 

TEST CIRCUIT 

Figure 8. Loop Propagation Times in Loopback Mode 

NOTES: A. The pulse generator has the following characteristics: tw = 25 IJ.S. PRR = 20 kHz. Zo = 50 Q. 

B. CL includes probe and jig capacitance. 
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PRINCIPLES OF OPERATION 

In normal operation, the SN75186 acts as four independent drivers and receivers; the loopback mode is held off by 
keeping logic inputs LB high. Taking a particular LB input low activates the loopback mode in the corresponding 
driver/receiver pair. This causes the output from that driver to be fed back to the input of its receiver through dedicated 
internalloopback circuitry. Data from the receiver output can then be compared, by a communication system, with 
the data transmitted to the driver to determine if the functional operation of the driver and receiver together is correct. 

In the loopback mode, external data at the input of the receiver is ignored and the driver does not transmit data onto 
the line. Extraneous data is prevented internally from being sent by the driver in the loopback mode by clamping its 
output to a level below the maximum interface voltage, -5 V, or the EIA/TIA-232-E marking state. Below this marking 
level, a reduced 1 .5-V output amplitude is used at the driver output. This signal is detected by an on-chip loopback 
comparator and fed to the input stage of the receiver to complete the loop. 

Line faults external to the SN75186 are detected in addition to device failures. These line faults include short circuits 
to ground and to external supply voltages that are greater than (V EE + 7 V) and less than VEE typically. For example, 
with VEE = -12 V, line short circuits to voltages greater than -5 V and less than -12 V will be detected. The loopback 
mode should be entered only when the driver output is low, that is, the marking state of EIA/TIA-232-E. It is 
recommended that loopback not be entered when the driver output is in a high state as this may cause a low-level, 
nondamaging oscillation at the driver output. 

When in the loopback mode, approximately 95% of the SN75186 circuit is functionally checked. There exists some 
low probability of fault mechanisms in circuitry not being checked in the loopback mode. To reduce the chances of 
undetected failure, the unchecked circuitry has been designed to be more robust than that within the loopback test 
loop. The areas where special attention has been paid are the receiver input potential divider and resistors, the driver 
output blocking diode (01), and parts of the driver clamp circuit. 

Protection ofthe SN75186 is achieved by means of driver output current limits and a thermal trip. Although this device 
will withstand ±30 V at its receiver input, package thermal dissipation limitations have to be taken into consideration 
if more than one receiver is connected simultaneously. This is due to the possible dissipation in the 3 kn minimum 
input resistors, which is not under the control of the thermal trip. Although the supply current is higher in the loopback 
mode than in normal operation, the total power dissipation is not sufficient under normal worst-case conditions (of 
receiverinputV, = 15 V + 10%, receiver output voltage = 2.4 Vat4 mA, driver load of3 kn) to cause the thermal limiting 
circuitry to trip. 

If the SN75186 goes into thermal trip, the output of the driver goes to a high-impedance state and the receiver output 
is held in a logic-high marking state. Both driver and receiver outputs maintain a marking state and do not allow 
indeterminate conditions to exist. 

The standards specify a minimum driver output resistance to ground of 300 n when the device is powered off. To fully 
comply with EIA/TIA-232-E power-off fault conditions, many drivers need diodes in series with each supply voltage 
to prevent reverse current flow and driver damage. The SN75186 overcomes this need by providing a 
high-impedance driver output of typically 5 kn under power-off conditions through the use of the equivalent of these 
series diodes in the driver output circuit. 
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SN75LBC187 
MULTICHANNEL EIA·232 DRIVER/RECEIVER 

WITH CHARGE PUMP 

• Single IC and Single 5-V Supply Interface 
for Serial Communication Ports 

• Meets or Exceeds the Requirements of 
ANSI Standards EIAlTIA-232-E-1991, 
EIAlTIA-562, and ITU Recommendation V.28 

• Switched-Capacitor Voltage Converter 
Eliminates Need for ±12-V Supplies 

• Voltage Converter Operates With Low 
Capacitance •.• 0.1 IlF Min 

• Designed for Data Rates up to 120 kb/s 
Over 30m Cable 

• Available In Shrink Smail-Outline 25-mll­
Pitch Package 

• Shutdown Mode to Save Power When Not 
in Use 

• ±3O-V Receiver Input Voltage Range 
• LinBiCMOSTM Process Technology 

• Applications 
Laptop or Notebook Computers 
Portable Terminals 
Single-Board Computers 
Portable Test Equipment 

description 

OBPACKAGE 
(TOP VIEW) 

DY3 NC 
RA3 
RY3 
SHUTDOWN 

RY2 5 NC 
DA2 6 RA4 
DA1 7 RY4 
RY1 8 NC 
RA1 9 DA3 

GND 10 RY5 
VCC 11 RA5 
C1+ 12 Vss 
VDD C2-
C1- C2+ 

NC-No internal connection 

The SN75LBC187 is a low-power LinBiCMOSTM device containing three drivers, five receivers, and a 
switched-capacitor voltage converter. The SN75LBC187 provides a single chip and single 5-V supply interface 
between the asynchronous communications element and the serial port connector of the data terminal 
equipment (OTE). This device has been designed to conform to ANSI Standards EIAlTIA-232-E, EIAlTIA-562, 
and ITU recommendation V.28. 

The switched-capacitor voltage converter of the SN75LBC187 uses four small external capacitors to generate 
the positive and negative voltages required by EIAfTlA-232-E (and V.28) line drivers from a single 5-V input. 
The drivers feature output slew-rate limiting to eliminate the need for external filter capacitors. The receivers 
can accept ±30 V without damage. The device also features a reduced power or shutdown mode that cuts the 
quiescent power to the IC when not transmitting data between the CPU and peripheral. 

The SN75LBC187 has been designed using LinBiCMOSTM technology and cells contained in the Texas 
Instruments LinASICTM library. The SN75LBC187 is characterized for operation from O°C to 70°C. 

NOTE: 
This device includes circuit designs and process technologies that have patents pending. 

LinBiCMOS and LinASIC are trademarks of Texas Instruments Incorporated. 
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MULTICHANNEL EIA-232 DRIVER/RECEIVER 
WITH CHARGE PUMP 
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logic symbolt logic diagram (positive logic) 

VCC 

SHUTDOWN 

C1+ VDD 

C1-

C2+ Vss 
C2-

RA1 RY1 

RA2 RY2 

RA3 RY3 

RA4 RY4 

RA5 RY5 

DA1 DY1 

DA2 DY2 

DA3 DY3 

GND 

t This symbol is in accordance with ANSIII EEE Std. 91-1984 and 
IEC Publication 617-12. 

RA1~RY1 
DY1 -?<:J- DA1 

RA2+-RY2 

DY2 -?<:J- DA2 

RA3+-RY3 

DY3 -?<:J- DA3 

RA4+-RY4 

RA5~RY5 

VCC 

SHUTDOWN 

VDD vss 

Swltched­
Capacitor 

Circuit 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee (see Note 1) ............................................... 0.3 V to 6 V 
Positive output supply voltage range, V DO ...................................... Vee -0.3 V to 15 V 
Negative output supply voltage range, V 55 ........................................... 0.3 V to -15 V 
Input voltage range, VI: RA ............................................................... ±30 V 

All other inputs ......................................... -0.3 V to Vee + 3 V 
Output voltage range, VO: DY ..................................... -2 Vee + 1.2 V to 2 Vee - 1.2 V 

All other outputs ...................................... -0.3 V to Vee + 3 V 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. DoC to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltages are with respect to the network ground terminal. 

PACKAGE 

DB 
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DI;SSIPATION RATING TABLE 

TA ~ 25·C DERATING FACTOR 
POWER RATING ABOVE T A = 25·C 

1025mW 8.2mW'·C 
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TA =70·C 
POWER RATING 
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recommended operating conditions 

Supply voltage, V CC 

High-level input voltage, VIH 

Low-level input voltage, V I L 

Receiver input voltage, VI 

High-level output current, 10H 

Low-level output current, 10L 

Output current, 10 

Cl , C2, C3, C4 charge pump capac~ors 

Operating free-air temperature, TA 

SN75LBC187 
MULTICHANNEL EIA·232 DRIVER/RECEIVER 

WITH CHARGE PUMP 
SLLS130C - SEPTEMBER 1991 - REVISED MAY 1995 

MIN NOM MAX UNIT 

4.5 5 5.5 V 

DA 2 

RA, SHUTDOWN 2.4 
V 

RA, DA, SHUTDOWN 0.8 V 

-25 25 V 

RY -1 mA 

RY 3.2 mA 

VDD ±10 IJA 
VSS ±10 IJA 

0.1 0.47 IlF 
0 70 °c 

electrical characteristics over recommended operating conditions (unless otherwise noted) 
PARAMETER TEST CONDITIONS 

Receiver 10=-1 mA 
VOH High-level output voltage 

Driver RL = 3 kO to GND 

Receiver 10=3.2mA 
VOL Low-level output voltage 

Driver RL = 3 kO to GND 

VIT+ Receiver positive-going input voltage threshold 

VIT- Receiver negative-going input voltage threshold 

Vhvs Receiver input hysteresis voltage (V IT + - V IT _) 

ri Receiver input resistance VCC = 5 V, TA = 25°C 

ro Driver output resistance VCC= 0, VO=±2V 

II Input current (DA, SHUTDOWN) VI = Oto VCC 

lOS Driver output short-circuit current VO=O 

ICC Supply current 
Normal operation All outputs open, SHUTDOWN at 2.4 V 

Shutdown mode All outputs open, SHUTDOWN at 0.1 V 

t All typical values are at VCC = 5 V and TA = 25°C. 
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MIN TYPt MAX UNIT 

3.5 
V 

5 7 

0.4 
V 

-7 -5 

1.7 2.4 V 

0.8 1.2 V 

0.5 1 V 

3 5 7 kO 

300 0 

±50 IJA 
±10 mA 

15 30 mA 

10 IJA 
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SN75LBC187 
MULTICHANNEL EIA·232 DRIVER/RECEIVER 
WITH CHARGE PUMP 
SLLS130C - SEPTEMBER 1991 - REVISED MAY 1995 

switching characteristics over recommended operating conditions, T A = 25°C (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS MIN MAX UNIT 

Receiver 
RL = 5 ko, CL = 50 pF, 

1.25 lIS See Figure 1 . 
tpLH Propagation delay time, low- to high-level output 

RL=3 kg, CL = 1200 pF, 
Driver 

See Figure 2 
1.25 lIS 

Receiver 
RL=5 kg, CL= 50 pF, 

1.25 lIS See Figure 1 
tpHL Propagation delay time, high- to low-level output 

RL = 3 kg, CL = 1200 pF, 
Driver 

See Figure 2 
1.25 lIS 

RL=3 kg, CL =50 pF, 
200 ns 

Vo = -3 V to 3 V, See Note 2 
tr Rise time, driver output 

RL=3 kg, CL = 2500 pF, 
Vo = -3.3 V to 3.3 V, See Note 3 

1.5 lIS 

RL = 3 kg, . CL= 50 pF, 
200 ns 

tf Fall time, driver output 
VO=3 Vto-3 V 

RL= 3 kg, CL= 2500 pF, 
Vo = 3.3 V to -3.3 V 

1.5 lIS 

NOTES: 2. The 200 ns for the outputto change from -3 V to 3 V (or vice versa) corresponds to the 30 VIlIS maximum slew rate of EIAlTIA-232-E, 
EIAlTIA-562, and ITU Recommendation. V.2B. 
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3. The more stringent requirement for transition times comes from the EIAlTIA-562, which requires the rise and fall times to be 
measured from 3.3 V. 
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SN75LBC187 
MULTICHANNEL EIA·232 DRIVER/RECEIVER 

WITH CHARGE PUMP 
SLLS130C - SEPTEMBER 1991 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Vee 
Vee 

Input ----f 

VIT,VI r 
>---__ --.... ----- Output 

eL=50pF i 
.-.... (see Note A) Vo 

Input ~--- VIH 

(see Note B) -./ I -3 V~ VIL 

~tpHL ~t 

Output 

I 1- .: PLH 

\l10% 90y- VOH 

---VOL 

Figure 1. Receiver Test Circuit and Waveforms 

Vee 

"."' t-r?-~ "-----'j r-
VIT, VI i -::- 31<.0 eL=1200pF r Vo I (see Note A) 

Output 

Input ~---3V 

50% 50% 
I I OV 

tPHL ~ tPLH---l++! I 
~ ~tf ~ ~Ir 

--~3~V~'~ J~VOH 
-3V'k Jl-=~~-VOL Output 

Figure 2. Driver Test Circuit and Waveforms 
NOTES: A. CL includes probe and jig capacitance. 

B. The pulse generator has the following characteristics: tw = 8.33 lIS. PRR = 60 kHz. tr = tf $ 50 ns. 
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SN75LBC187 
MULTICHANNEL EIA·232 DRIVER/RECEIVER 
WITH CHARGE PUMP 
SLLS130C - SEPTEMBER 1991 - REVISED MAY 1995 

APPLICATION INFORMATION 

TL16C55 

ACE 

Rf 
DTR 
CTS 
so 

RTS 

SI 

DSR 
DCD 

CS 

0 
121 

10 C1 

.. -r-: GND 

RV5 
20 DA3 
22 RV4 
6 

C1 
0.11J,f 
10V 
II 
1\ 

114 

C1-
VDD 

RA5 

OV3 
RA4 

DA2 
SN75LBC187 

DV2 
7 DA1 OV1 
26 RV3 RA3 
5 RV2 RA2 
8 RV1 RA1 

5V 11 
VCC VSS 1 SHUTDOWN C2 C2-

+ C5 25 
1

15 
II 1

16 T 4.71J,f 
6.3 V 1\ 

-=- C2 
0.1 J.1F 
10V 

NOTE: C1, C2, C3, and C4 are Z5U-type ceramic-chip capacitors. 

C3 
:::: ~ 0.1 IJ,f 

r1L 16V 

18 RI 

1 DTR 

23 CTS 
~ 

3 TX 

2 RTS 

27 RX 

4 DSR 

9 DCD 

17 n C4 T 0.11J,f 
16V 

J -

Figure 3. typical SN75LBC187 Connection 
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• Meets or Exceeds the Requirements of 
ANSI EIA/TIA·232·E and ITU 
Recommendation V.28 

• Designed to Be Interchangeable With 
Motorola MC1488 

• Current·Llmlted Output: 10 mA Typ 

• Power·Off Output Impedance: 300 (2 Min 

• Slew Rate Control by Load Capacitor 

• Flexible Supply Voltage Range 

• Input Compatible With Most TTL Circuits 

description 

The MC1488, SN55188, and SN75188 are 
monolithic quadruple line drivers designed to 
interface data terminal equipment with data 
communications equipment in conformance with 
ANSI EIAlTIA-232-E using a diode in series with 
each supply-voltage terminal as shown under 
typical applications. 

The SN55188 is characterized for operation over 
the full military temperature range of -55°C to 
125°C. The MC1488 and SN75188 are character­
ized for operation from O°C to 70°C. 

FUNCTION TABLE 
(drivers 2 through 4) 

A B Y 
H H L 

L X H 
X L H 

H = high level, L = low level, 
X = irrelevant 

MC1488,SN55188,SN75188 
QUADRUPLE LINE DRIVERS 

SN55188 ••• J OR W PACKAGE 
MC1488, SN75188 ••• 0 OR N PACKAGE 

(TOP VIEW) 

Vcc- Vcc+ 
1A 48 
1Y 4A 

28 38 
2Y 3A 

GND 7 3Y 

SN55188 ••• FK PACKAGE 

(TOP VIEW) 

I + o 0 
c( 00 Oil) 
~>z>"'" 

1Y 3 2 1 2019 4A 4 18 
NC 5 17 NC 

2A 6 16 4Y 
NC 7 15 NC 

28 8 14 38 
9 10111213 

~~~(:;~ 
(!) 

NC - No internal connection 

logic symbolt 

1A 

2A 

2B 

3A 

3B 

4A 

4B 

2 

4 
t> 3 

&t> 
lY 

logic diagram (positive logic) 

lA~IY 
6 

5 2Y 

9 
8 

10 3Y 

12 
11 

13 4Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

Pin numbers shown are for the 0 and N packages. 

~TEXAS 
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2A~ 6 2y 
2B 5 

3A~ 
3B~3Y 

4A~2 11 4Y 
4B 13 

Positive logic 
Y = A (driver 1) 
Y = AB or A + B (drivers 2 thru 4) 

Copyright © 1995, Texas Instruments Incorporated 
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MC1488, SN55188, SN75188 
QUADRUPLE LINE DRIVERS 

SLLS094B - SEPTEMBER 1983 - REVISED MAY 1995 

schematic (each driver) 

To Other 
Drivers 

VCC+--~~--~~----------~--~~-------' 

S.2kn 

Inputls) {: __ *-_ 

3000 ..... ------.>-4..---o,..----"I/\/'v--- Output 

GND 

To 
Other 

Drivers 10 kn 
700 

VCC----.----~--~~--------~----~~--~ 

To Other Drivers 

Resistor values shoWn are nominal. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

SN55188 
MCl488 

UNIT 
SN75188 

Supply voltage, VCC+, at lor below) 25·C free-air temperature (see Notes 1 and 2) 15 15 V 

Supply voltage, VCC-, at (or below) 25·C free-air temperature (see Notes 1 and 2) -15 -15 V 

Input voltage range, VI -15t07 -15t07 V 

Output voltage range, Vo -15to 15 -15to 15 V 

Continuous total power dissipation (see Note 2) See Dissipation Rating Table 

Operating free-air temperature range, TA -55 to 125 Ot070 ·C 

Storage temperature range, TstQ -65 to 150 -65 to 150 ·C 

Case temperature for 60 seconds FKpackage 260 ·C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds D or N package 260 ·C 

Lead te.mperature 1,6 mm (1/16 inch) from case for 60 seconds J or W package 300 ·C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values are with respect to the network ground terminal. 
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2. For operation above 25·C free-air temperature, refer to the maximum supply voltage curve, Figure 6. In the FK and J packages, 
SN55188 chips are alloy mounted. 
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PACKAGE 

D 

FK 
J 

N 

W 

TA!>25·C 
POWER RATING 

950mW 

1375 mW 

1375mW 

1150mW 

1000mW 

recommended operating conditions 

Supply voltage, VCC + 

Supply voltage, VCC-

High-level input voltage, VIH 

Low-level input voltage, V I L 

Operating free-air temperature, TA 

DISSIPATION RATING TABLE 

DERATING FACTOR 

MC1488, SN55188, SN75188 
QUADRUPLE LINE DRIVERS 

SLLS094B - SEPTEMBER 1983 - REVISED MAY 1995 

TA =70·C TA = 125·C 
ABOVE TA = 25·C POWER RATING POWER RATING 

7.6mW'·C 

11.0 mW'·C 

11.0 mW,·C 

9.2 mW'·C 

8.0mW'·C 

MIN 

7.5 

-7.5 

1.9 

-55 

~TEXAS 
INSTRUMENTS 

608mW 

880mW 

880mW 

736mW 

640mW 

SN55188 

NOM MAX 

9 15 

-9 -15 

0.8 

125 

275mW 

275mW 

200mW 

MC1488, SN75188 
UNIT 

MIN NOM MAX 

7.5 9 15 V 

-7.5 -9 -15 V 

1.9 V 

0.8 V 

0 70 ·C 
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MC1488, SN55188, SN75188 
QUADRUPLE LINE DRIVERS 

SLLS094B - SEPTEMBER 1983 - REVISED MAY 1995 

electrical characteristics over operating free-alr temperature range, Vcc± = ±9 V (unless otherwise 
noted) . . . 

PARAMETER TEST CONDITIONS 
SN66188 MC1488, SN76188 

TYP't TYP't 
UNIT 

MIN MAX MIN MAX , 
Vcc+- 9V, 

6 7 6 7 

VOH High-level output voHage 
VIL = 0.8 V, VCC_--9V 

V 
RL=3kn VCC+ -13.2 V, 

VCC_=-13.2V 
9 10.5 9 10.5 

VCC+=9V, -7+ -6 -7 -6 

VOL Low-level output voltage 
VIH-1.9V, VCC_=-9V 

V 
RL=3kn VCC+ -13.2 V, 

-10.5+ -9 -10.5 -9 
VCC_=-13.2V 

IIH High-level input current VI_5V 10 10 i1A 
IlL Low-level Input current VI=O -1 -1.6 -1 -1.6 rnA 

IOS(H) 
Short-circuit output 

VI-0.8V, VQ\=O -4.6 -9 -13.5 -6 -9 -12 rnA current at high level§ 

IOS(L) 
Short-circuit output 

VI-1.9V, VO-O 4.6 9 13.5 6 9 12 mA current at low levei§ 

ro 
Output resistance, VCC+- O, VCC-- O, 300,' 300 g 
power off Vo _-2 Vto2 V 

VCC+- 9V, All Inputs at 1.9 V 15 20 15 20 
No load All inputs at 0.8 V 4.5 6 4.5 6 

Supply current from VCC+= 12 V, All inputs at 1.9 V 19 25 19 25 
ICC+ 

VCC+ No load All inputs at 0.8 V 5.5 
mA 

7 5.5 7 

VCC+-15V, All inputs at 1.9 V 34 34 
No load, TA = 25°C All inputs at 0.8 V 12 12 

VCC---9V, All inputs at 1.9 V -13 -17 -13 -17 
No load All inputs at 0.8 V -0.5 -0.015 

Supply current from ICC-
VCC_=-12V, All inputs at 1.9 V -18 -23 -18 -23 

ICC- No load All inputs at 0.8 V 
mA 

-0.5 -0.015 

VCC-=-15V, All inputs at 1.9 V -34 -34 
No load, TA = 25°C All inputs at 0.8 V -2.5 -2.5 

VCC+-9V, VCC-=-9V, 
333 333 No load Po Total power dissipation mW 

VCC+= 12 V, VCC_--12V, 
576 576 No load 

t All typIcal values are at TA - 25°C. . 
:I: The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet for logic voltage 

levels only, e.g., if -6 V is a maximum, the typical value is a more negative voltage. 
§ Not more than one output should be shorted at a time .. 

:III I TEXAS . 
NSTRUMENTS 

2-712 POST OFFICE BOX e55303 • DALLAS,TEXAS 75265 



MC1488, SN55188, SN75188 
QUADRUPLE LINE DRIVERS 

SLLS094B - SEPTEMBER 1983 - REVISED MAY 1995 

switching characteristics, Vcc± = ±9 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tPLH Propagation delay tim~, low- to high-level output 220 350 ns 

tpHL Propagation delay time, high- to low-level output RL= 3 kn, CL=15 pF, 100 175 ns 

trLH Transition time, low- to high-level outputt See Figure 1 55 100 ns 

trHL Transition time, high- to low-level outputt 45 75 ns 

trLH Transition time, low- to high-level output; RL=3knt07kn, CL = 2500 pF, 2.5 lIS 

trHL Transition time, high- to low-level output; See Figura 1 3.0 lIS 
t Measured between 10% and 90% POints of output waveform. 
; Measurad between 3 V and -3 V points on the output waveform (EIA/TIA-232-E conditions). 

PARAMETER MEASUREMENT INFORMATION 

InP0.1.5V \;5-;------ 3V 
I I OV 

Input 

Pulse 
Generator 

(see Note A) »----.---.--- Output 

tpHL ~I 14--+1 tpLH 
I,,=---VOH 

900/ci~5O% 50%11 90% ' 

TCL (see Note B) 

Output I 10% 10% 
I If"--;.;;.;·;.;....~Ii------ VOL 

trHL ---+I 14- ---+I 14- trLH 
TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: tw = 0.5 ).IS, PRR :S 1 MHz, Zo = 50 0. 
B. CL includes probe and jig capacitance. 

Figure 1. Test Circuit and Voltage Waveforms 

~1ExAs 
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MC1488, SN551SB, SN75188 
QUADRUPLE LINE DRIVERS 

SLLS0948 - SEPTEMBER 1983 - REVISED MAY 1995 

TYPICAL CHARACTERISTICSt 

12 

9 

> 6 
I 

• f 3 

~ 
'S 0 
.& .. 
0 -3 I 

.p 
-6 

-9 

-12 

12 

-12 

VOLTAGE TRANSFER CHARACTERISTICS 

VCC+ =12V, VCC_=-12V 

I I. !. I 1. 
VCC+ =9V, VCC_=-9V 

1 1 1 1 
I I I I 

_vcc+ =6V, VCC_=-6V 

RL=3kO 
TA=25·C 
'j I 

o 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 
VI-Input Voltage - V 

Figure 2 

SHORT-CIRCUT OUTPUT CURRENT 
va 

FREE-AIR TEMPERATURE 

IOS(L) (VI = 1.9 V) -

VCC+=9V 
_VCC_=-9V 

VO=O , I 
I 
IOS(H) (VI = 0.8 V) 

20 

16 

12 

1 8 
I 

l 4 .. 
U 0 
'S 
.& -4 .. 
0 
I -8 .9 

-12 

-16 

-20 

VCC+=9V 

OUPUT CURRENT 
va 

OUTPUT VOLTAGE 

VCC_=-9V 
.~ ,I .I. TA~25·C VOL(VI = 1.9 V) 

V / 
/ I -~ .. I -/ -"'--f. !'o-

f I T3-kO 

J ~ 
,.".." Load Line -;- "'YoH(V1 =' 0.8 V) 

-16 -12 -8 -4 0 4 8 12 16 

1000 

~ 
SO 100 
I 

~ 
J 
I 

Ui 10 

1 

Vo - Output Voltage - V 

Figure 3 

SLEW RATE 
va 

LOAD CAPACITANCE 

VCC+=9V 
VCC_=-9V 
RL = 00 

TA=25·C 

-100 -75 -so -25 0 25 so 75 100 125 lSO 10 100 1000 10000 

TA - Free-Air Temperature _ ·C 

Figure 4 

t Data for temperatures below O·C and above 70·e are applicable to SN55188 circuit only. 
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CL - Load Capacitance - pF 
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> 
I 

CD 

I 
~ 
~ 
'" aJ 
E 
::I 
E 
'i,1 
::E 
I 
0 

~ 

16 

14 

12 

10 

8 

6 

4 

2 

o 

THERMAL INFORMATIONt 

MAXIMUM SUPPLY VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

.......... 
....... r-...... 

RL ~ 3 kn (from each output to GND) 

MC1488, SN55188, SN75188 
QUADRUPLE LINE DRIVERS 

SLLS094B- SEPTEMBER 1983- REVISED MAY 1995 

.......... 

~ ~ ~ 0 ~ ~ ~ 100 1~ 

TA - Free-Air Temperature _·c 

Figure 6 
t Data for temperatures below o·e and above 70·e are applicable to SN55188 circuit only. 

E...! 
e~ ..... 
"0 
a...! 
.s~ 

. VCC+=12V 
VCC-= -12V 

APPLICATION INFORMATION 

Output to RTL 
-0.7Vt03.7V 

Output to DTL 
-0.7Vt05.7V 

Output to HNIL 
-0.7Vto 10 V 

Output to MOS 
-10VtoOV 

Vcc-

Diodes placed in series with the Vee+ and Vee_leads will 
protect the SN551881SN75188 in the fault condition in which 
the device outputs are shorted to ± 15 V and the power supplies 
are at low voltage and provide low-impedance paths to ground. 

Figure 8. Power Supply Protection to Meet 
Power-Off Fault Conditions of 

ANSI EIA/TIA·232·E 

Figure 7. Logic Translator Applications 

~ThXAS 
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• BI-MOS Technology With TTL and CMOS 
Compatibility 

• Meets or Exceeds the Requirements of 
ANSI EIA/TIA-232-E and JTU 
Recommendation V.28 

• Very Low Quiescent Current ••• 95 J.IA Typ 
Vcc±=±12V 

• Current-Limited Outputs ••• 10 mA Typ 

• CMOS-and TTL-Compatible Inputs 

• On-Chip Slew Rate Limited to 30 V/JJS max 

• Flexible Supply Voltage Range 

• Characterized at Vcc± of ±4.5 V and ±15 V 
• Functionally Interchangeable With Texas 

Instruments SN75188, Motorola MC1488, 
and National Semiconductor DS14C88 

description 

The SN65C188 and SN75C188 are monolithic, 
low-power, quadruple line drivers that interface 
data terminal equipment with data 
communications equipment. These devices are 
designed to conform to ANSI Standard 
EIA/TIA-232-E. 

SN65C188,SN75C188 
QUADRUPLE LOW-POWER LINE DRIVERS 

SLLS033E -JANUARY 1988 - REVISED MAY 1995 

D, DBt, OR N PACKAGE 
(TOP VIEW) 

Vcc- Vcc+ 
1A 48 
1Y 3 4A 
2A 4Y 
28 38 

t The DB package is only avalable left-end taped 
and reeled, I.e., order device SN75C188DBLE. 

Function Tables 

DRIVER 1 DRIVERS 2 THRU 4 

LffiJy 

H L 
L H 

A 

H 
L 
X 

B Y 
H L 
X H 
L H 

H = high level, L = low level, X = don't care 

An external diode in series with each supply-voltage terminal is needed to protect the SN65C188 and 
SN75C188 under certain fault conditions to comply with EIA/TIA-232-E. 

The SN65C188 is characterized for operation from -40°C to 85°C. The SN75C188 is characterized for 
operation from DoC to 70°C. 

logic symbol* 

1A 

2A 

2B 

.3A 

3B 

4A 

4B 

2 

4 

5 

9 

10 

12 

13 

t> 3 1Y 

at> e 2Y 

8 
3Y 

11 
4Y 

:J:This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

logic diagram (positive logic) 

1A~1Y' 

:~2Y 
9 

:~3Y 
4A~4Y 
4B~ 

positive logic 
y ~ A (driver 1) 
y = AB or A + B (drivers 2 through 4) 

~TEXAS 
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SN65C188, SN75C188 
QUADRUPLE LOW-POWER LINE DRIVERS 

SLLS033E-JANUARY 1988-REVISED MAY 1996 

schematics of Inputs and outputs 

EACH INPUT EACH OUTPUTt 

VCC+----------~------
--e-----~~--~.------------Vcc+ 

Input A 

InputB--­
(drivers 2, 3 
and 4 only) 

VCC-------~------~ 

t All resistor values shown are nominal. 

Internal 
1.4-V Ref 
toGND 

1600 
Output 

,-hGND 

Vcc-

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vcc+ (see Note 1) ........................................................... 15V 
Supplyvoltage,Vcc_(seeNote1) ...........................................•............. -15V 
Input voltage range, VI ............................................................ VCC- to VCC+ 
Output voltage range, Va .........•...........•......................••.. Vcc- -6 V to Vcc+ +6 V 
Continuous total power dissipation ....... ,............................. See Dissipation Rating Table 
Operating free-air temperature range, T A: SN65C188 .................................. -40°C to 85°C 

SN75C188 ................................... O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds .. . . . . . . . . . . . . . . . • • • . . . . . . . . . .. 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under ~recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values are with respect to the network ground tenninal. 

DISSIPATION RATING TABLE 

PACKAGE TAS25°C DERATING FACTOR TA=70·C TA = 85°C 
POWER RATING ABOVE TA = 25°C POWER RATING POWER RATING 

0 950mW 7.6mWrC 608mW 494mW 

DB 525mW 4.2mWrC 336mW 273mW 

N 1150mW 9.2mWloC 736mW 598mW 
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SN65C188,SN75C188 
QUADRUPLE LOW-POWER LINE DRIVERS 

SLLS033E - JANUARY 1988 - REVISED MAY 1995 

recommended operating conditions 
MIN NOM MAX UNIT 

Supply voltage, Vcc + 4.5 12 15 V 

Supply voltage, VCC- -4.5 -12 -15 V 

Input voltage, VI VCC-+2 VCC+ V 

High-level Input voltage, VIH 2 V 

low-level Input voltage, VIL 0.8 V 

lSN65Cl88 -40 85 
Operating free-air temperature, T A ·C 

ISN75C188 0 70 

electrical characteristics over operating free-air temperature range, Vcc+ = 12 V, VCC- = -12 V 
(unless otherwise noted) . 

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VCC+ = 5 V, 4 

VOH High-level output voltage Vll=0.8V, Rl-3kCl 
VCC-=-5V 

V 
VCC+= 12V, 10 
VCC_--12V 

VCC+- 5V, -4 

VOL 
low-level output voltage 

VIH-2V, Rl -3 kCl 
VCC-=-5V 

V 
(see Note 2) VCC+= 12V, -10 

VCC_=-12V 

IIH High-level input current VI =5V 10 jJA 

III low-level input current VI·O -10 !1A 

IOS(H) 
High-level short-circuit 

VI-0.8V, VO-Oor VCC- -5.5 -10 -19.5 rnA 
output current; 

IOS(l) 
low-level short-circuit 

VI=2V, Vo=Oor VCC+ 5.5 10 19.5 mA 
output current; 

ro Output resistance, power off VCC+= 0, VCC-=O, VI =-2Vt02 V 300 0 

VCC+=5V, VCC_=-5V, 
All Inputs at 2 V or 0.8 V 90 160 

No load 
ICC+ Supply current from VCC+ 

VCC+= 12V, VCC_=-12V, 
IiA 

No load 
All inputs at 2 V or 0.8 V 95 160 

VCC+=5V, VCC_=-5V, 
All inputs at 2 V or 0.8 V -90 -160 

No load 
ICC- Supply current from VCC-

VCC+= 12V, VCC---12V, 
IiA 

No load All inputs at 2 V or 0.8 V -95 -160 

t All typical values are at TA = 25·C. 
; Not more than one output should be shorted at a time. 
NOTE 2: The algebraic convention, in which the more positive (less negative) limit is designated as maximum, is used in this data sheet for logic 

levels only; e.g., If -4 V is a maximum, the typical value is a more negative voHage. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS, TEXAS 75265 2-719 



SN65C188,SN75C188 
QUADRUPLE LOW·POWER LINE DRIVERS 

SLLS033E - JANUARY 1988 - REVISED MAY 1995 

switching characteristics, Vcc+ = 12 V, VCC- = -12 V~ TA = 25°C 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tpLH Propagation delay time, low- to high-level outputt RL~31<O, CL=15 pF, 3 IJ.S 

tpHL Propagation delay time, high- to low-level outputt See Figure 1 3.5 IJ.S 

trLH Transition time, low- to high-level output:!: 0.53 3.2 IJ.S 

trHL Transition time, high- to low-level output:!: 0.53 3.2 IJ.S 

trLH Transition time, low- to high-level output§ RL. 3 1<0 to 7 1<0, CL= 2500 pF, 1.5 IJ.S 

trHL Transition time, high- to low-level output§ See Figure 1 1.5 IJ.S 
SR Output slew rate§ RL- 3 1<0 to 7 kn, CL-15 pF 6 15 30 V/IJ.S 

t Measured at the 50% level . 
:!: Measured between the 10% and 90% points on the output waveform 
§ Measured between the 3 V and -3 V points on the output waveform (EIA/TIA-232-E conditions), all unused Inputs tied either high or low 

Pulse 
Generator 

(see Note A) 

PARAMETER MEASUREMENT INFORMATION 

Input 

Output 

Input ~ .} ~5-;----- :: 
1+1- tpHL ~ tpLH 

---~N90% 9O%t! VOH 
Output I 50% 500/0 I 

119% 19% j----- VOL 

trHL -+i I+- -+l j+- trLH 

CL I (see Note B) 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: tw - 25 IJ.S, PRR - 20 kHZ, Zo = 50 Q, tr = tf S 50 ns. 
8. CL includes probe and jig capacitance. 

2-720 

Figure 1. Test Circuit and Voltage Waveforms 
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SN65C188,SN75C188 
QUADRUPLE LOW-POWER LINE DRIVERS 

SLLS033E - JANUARY 1988 - REVISED MAY 1996 

TYPICAL CHARACTERISTICS 

VOLTAGE TRANSFER CHARACTERISTICS 
15 VCC±=±15V 

12 - VCC±=±12V 

9 - VCC±=±9V 

6 ~ JCC~=±~V c( 
E 
I 

3 """ ~ 
0 0 

'5 
-3 VCC±=±5V .& 

'" 
-6 

! I I 
VCC±=±9V 

0 
I 

.9 
-9 

-12 

VCC±=±12V 
RL=3kn 

VCC±=±5V - TA=25·C 

-15 I I I 
o 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 

VI -Input Voltage - V 

Figure 2 

SHORT·CIRCUIT OUTPUT CURRENT 
va 

FREE·AIR TEMPERATUREt 
15 

VCC±=±12V 

10 I-IOS(L) -VI=2V r--t---Vo=OorVcc+ > 
5 I 

& 
! 

0 ~ 

1 
'" -5 
0 
I 

-10 
IOS(H) 

~ -
I- VI,= 0.8 V.---- ~ 

VO=OorVCC_ 
-15 

-40 -20 0 20 40 80 80 100 120 

TA - Free-Air Temperature _·C 

Figure 4 

20 

16 

12 

8 

4 

0 

-4 

-8 

-12 

-18 

-20 

OUTPUT CURRENT 
va 

OUTPUT VOLTAGE 

VCC±=±12V 
TA=25·C .l I 1 

VOL = (VI = 2 V) -

I 

.. / r --~kn Load Line-

I ~ r--1 
J I I / VOH (VI = 0.8 V) 

~ 
J 

I 
/ 

-16 -12 -8 -4 0 4 8 12 16 

12 

8 

4 

0 

-4 

-8 

-12 

I 

Vo -Output Voltage - V 

Figure 3 

OUTPUT VOLTAGE 
va 

FREE·AIR TEMPERATUREt 

I I I 

VOH (Vcc± = ±12 V, VI = 0.8 V) I I 
RL=3kn 

~ vOH (VCC± = ±5 V, VI = 0.8 V) 

_ VOL(VCC±= ±5 V, VI =2V) 

vo~ (Vcc±= ±1~ v, vi= 2 V) 

I I 
-40 -20 0 20 40· 80 80 100 120 

TA - Free-Air Temperature _·C 

Figure 5 

t Only the O·C to 70·C portion of the curves applies to the SN75C188. 
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SN65C188,SN75C188 
QUADRUPLE LOW-POWER LINE DRIVERS 

SLLS033E - JANUARY 1988 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

cc c 
I 

~ 
:0 
0 
'S a. 
.5 
I 

.:: 

120 

100 

80 

60 

40 

20 

0 

-20 

-40 

INPUT CURRENT 
vs 

FREE-AIR TEMPERATUREt 

1\ VCC±=±12V 

'\ 
I\. 
' .... 

IIH. VI=5V 

IlL. VI = 0 

" 
-40 -20 0 20 40 60 80 100 120 

TA - Free-Air Temperatura -'C 

Figure 6 

SUPPLY CURRENT 
vs 

FREE-AIR TEMPERATUREt 
120 

500 

c: 475 
I 

8 450 c 

~ 
! 425 

'S 
£I- 400 
:0 
0 

= 375 2 

J 350 
I 

P 325 

300 
-40 

30 

POWER-OFF OUTPUT RESISTANCE 
vs 

FREE-AIR TEMPERATUREt 

1 ,I 1 
VCC+ = VCC- = 0 

VO=-2V -" ~ .. 
1"-- VO=2V 

-20 0 20 40 60 80 100 

TA - Free-Air Temperature - 'C 

Figure 7 

OUTPUT SLEW RATE 
vs 

FREE~AIR TEMPERATUREt 

120 

VCf± = ± 12 V 1"'- I VCC±=±12V 

80 - 'L VCC±=±5V 
ICC+ 

25 

CC 
:I. 
I 40 

~ 
:0 
0 0 b-
8: 
:0 en 
I -40 
+I 

RL= 00 

VI = O.S V or 2 V 

.!! .> 
I 

j 20 

J 15 
'S 
112. 

~ 10 
I 

0 
0 VCC±=±5V 

a: 
en 

-80 5 
ICC-

.......... VCC±=± 12V r 
-120 0 

-40 -20 0 20 40 60 SO 100 120 -40 -20 

TA - Free-Air Temperatura -'C 

FigureS 

t Only the O'C to 70'C portion of the curves applies to the SN75C1SS. 
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TA - Free-Air Temperature - ·C 

Figure 9 
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SN65C188,SN75C188 
QUADRUPLE LOW-POWER LINE DRIVERS 

SLLS033E - JANUARY 1988 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

2 

1.5 

0.5 

o 

PROPAGATION DELAY TIME 
va 

FREE·AIR TEMPERATUREt 

rRL=7 kO 
tPHL 

RL = 3 kO ---I-J"""'" I 
I I I 

VCC±=± 12V 

CL= 15r I 
j - RL;:3kO 

f- tpLH 

i 
L -R~=7~ 

-40 -20 0 20 40 60 80 100 120 

TA - Free-Air Temperature _·C 

Figure 10 

2 

1.75 

~ 
I 1.5 

I 
i= 1.25 

.~ 

1 
'5 0.75 

! I 0.5 .. 
... 0.25 

o 

OUTPUT TRANSITION TIME 
va 

FREE·AIR TEMPERATUREt 

VCC+=12V I I I I 
I- VCC-= -12 V ' 

~ 
trHL -

RL=3kOto7kO 
~ 

trLH 

~ ~L=2500PF 
r-- CL=15pF L 

trHL 
trLH 

I"'"" 

-40 -20 0 20 40 60 80 100 120 

TA - Free-Air Temperature _·C 

Figure 11 

t Only the o·e to 70·C portion of the curves applies to the SN75C188. 

APPLICATION INFORMATION 

Input From 
TTL, DTL, or CMOS 

--Qrr Output to RTL 
--- .,.0.7Vto3.7V 

1/4 'C188 

3V -=---Qrr Output to DTL 
--- -0.7Vto5.7V 

1/4'C188 

5V -=-
__ ~ Output to HNIL or 

1O-VCMOS 
--- -0.7Vto10V 

1/4 'C188 . 

--~ OutputtoMOS 
--- 1 kO -10VtoOV 

1/4 'C188 10 kO 

VCC±=±12V -=- -12V 

Figure 12. Logic Translator Applications 
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SN65C188, SN75C188 
QUADRUPLE LOW-POWER LINE DRIVERS 

SLLS033E - JANUARY 1988 - REVISED MAY 1995 

APPLICATION INFORMATION 

--
T T vcc+ 

Output 
+15V 

SN75C188 SN75C188 

-- 1 1 Vcc-

I ..... 
~ 

~ 
..... 1 

vi cc+ 
1.. -

I 
Vcc-
1.. 

NOTE A: External diodes placed in series with the Vcc + and Vcc_leads will protect the SN75C188 in the fault condition where the device outputs 
are shorted to ± 15 V and the power supplies are at low voltage and provide low-impedance paths to GND. 

Figure 13. Power Supply Protection to Meet Power·Off Fault Conditions of Standard EIAlTIA·232·E 
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MC1489, MC1489A, SN55189, SN55189A, SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 

• Input Resistance ..• 3 kQ to 7 kQ 

• Input Signal Range .•. ±30 Y 
• Operate From Single S-Y Supply 
• Built-In Input Hysteresis (Double 

Thresholds) 

• Have Response Control that Provides: 
In'put Threshold Shifting 
Input Noise Filtering 

• Meet or Exceed the Requirements of ANSI 
EIA/TIA-232-E and ITU Recommendation 
Y.28 

• Fully Interchangeable With Motorola™ 
MC1489 and MC1489A 

description 

These devices are monolithic low-power Schottky 
quadruple line receivers designed to satisfy the 
requirements of the standard interface between 
data terminal equipment and data communication 
equipment as defined by ANSI EIA/TIA-232-E. A 
separate response control terminal is provided for 
each receiver. A resistor or a resistor and bias 
voltage source can be connected between this 
terminal and ground to shift the input threshold 
levels. An external capaCitor can ,be connected 
between this terminal and ground to provide input 
noise filtering. 

The SN55189 and SN55189A are characterized 
for operation over the full" military temperature 
range of -55°C to 125°C. The MC1489, 
MC1489A, SN75189, and SN75189A are 
characterized for operation from O°C to 70°C. 

logic symbol* 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

Pin numbers shown are for the D, J, N, NS, and W packages. 

Motorola is a trademark of Motorola, Incorporated. 

SN55189, SN55189A ••• J OR W PACKAGE 
MC1489, MC1489A, SN75189, SN75189A 

D, N, OR NSt PACKAGE 
(TOP VIEW) 

lA VCC 
lCONT 4A 

lY 4CONT 
2A 11 4Y 

2CONT 3A 
2Y 3CONT 

GND 

MAY 1995 

t The NS package is only available leit-end taped and reeled. 
'For SN75189,I.e., order SN75189NSLE. 

SN55189, SN55189A ••• FK PACKAGE 

(TOP VIEW) 

1Y 
NC 
2A 
NC 

2CONT 

NC - No intarnal connection 

logic diagram (positive logic) 

4CONT 
NC 
4Y 
NC 
3A 

A~Y 
Response~ 

Control 
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MC1489, MC1489A, SN55189, SN55189A, SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 

SLLS095B - SEPTEMPER 1973 - REVISED MAY 1995 

schematic (each receiver) 

Response 
Control 

Input A 
4k.Q 

r--..----....... -- VCC 

9k.Q 5k.Q 1.66 k.Q 

Output Y 

R1 

MC1489 MC1489A 
SN55189 SN55189A 
SN75189 SN75189A 

R1 8.4 kg 1.84 kg 

Resistor values shown are nominal. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

SN55189 
MC1489, MC1498A 

SN55189A 
SN75189 UNIT 

SN75189A 

Supply voltage, VCC (see Note 1) 10 10 V 

Input voltage, VI ±30 ±30 V 

Output current, 10 20 20 mA 

Continuous total power dissipation See Dissipation Rating Table 

Operating temperature range, T A -55 to 125 Ot070 ·C 

Storage temperature range, Tstg -65 to 150 -65 to 150 ·C 

Case temperature for 60 seconds: FK package 260 ·C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J or W package 300 300 ·C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D, N, or NS package 260 ·C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress rallngs only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values are with respect to network ground terminals. 

2-726 

DISSIPATION RATING TABLE 

PACKAGE 
TA,,;25·C DERATING FACTOR TA = 70·C 

POWER RATING ABOVE TA = 25·C POWER RATING 

D 950mW 7.6 mW/·C 608mW 

FK 1375 mW 11.0 mW/·C 880mW 

Jt 1375mW 11.0 mW/·C 880mW 

N 1150mW 9.2 mW/·C 736mW 

NS 625mW 4.0 mW/·C 445mW 

W 1000 mW 8.0 mW/·C 640mW 
t In the J package, SN55189 and SN55189A chips are either silver glass or alloy mounted. 

~TEXAS 
INSTRUMENTS 
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TA = 125·C 
POWER RATING 

N/A 

275mW 

275mW 

N/A 

N/A 

200mW 



MC1489, MC1489A, SN55189, SN55189A, SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 

SLLS095B - SEPTEMPER 1973 - REVISED MAY 1995 

electrical characteristics over operating free-air temperature range, Vee = 5 V ± 1% (unless 
otherwise noted) 

TEST 
TEST CONDITIONSt PARAMETER FIGURE 

TA = 25°C 

'69 TA = ooe to 70°C 

Positive-going input TA = -5~oe to 125°C 
VIT+ threshold voltage 

1 
TA = 25°C 

'69A TA = ooe to 70°C 

TA = -55°C to 125°C 

TA = 25°C 

VIT-
Negative-going input 

1 '69, '69A TA = ooe to 70°C 
threshold voltage 

TA =-55°e to 125°C 

High-level VI = 0.75 V, 10H =-0.5mA 
VOH 1 

output voltage Input open, 10H =-0.5 rnA 

VOL 
Low-level 

1 VI =3V, 10L= 10 rnA 
output voltage 

High-level VI =25V 
IIH 2 

input current VI =3V 

Low-level VI =-25V 
IlL input current 

2 
VI =-3 V 

lOS 
Short-circuit 

3 
output current 

ICC Supply current 2 VI =5V, Outputs open 

t All characteristics are measured with the response control terminal open. * All typical values are at Vee = 5 V, TA = 25°C. 

SN55189 
SN55189A 

MIN TYP* 

1 1.3 

0.6 

1.75 1.9 

1.30 

0.75 1.0 

0.35 

2.6 4 

2.6 4 

0.2 

3.6 

0.43 

-3.6 

-0.43 

-3 

20 

switching characteristics, Vee = 5 V, CL = 15 pF, TA = 25°C 

MAX 

1.5 

1.9 

2.25 

2.65 

1.25 

1.6 

5 

5 

0.45 

6.3 

-8.3 

26 

PARAMETER 
TEST 

TEST CONDITIONS 
FIGURE 

tpLH 

tpHL 

trLH 

trHL 

Propagation delay time, low- to high-level output RL = 3.9 kO 

Propagation delay time, high- to low-level output 
4 

RL=3900 

Transition time, low- to high-level output 

Transition time, high- to low-level output 

RL=3.9kO 

RL=3900 

~TEXAS 
INSTRUMENTS 
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MC1489, MC1489A 
SN75189 

SN75189A UNIT 

MIN TYP* MAX 

1 1.3 1.5 

0.9 1.6 

V 
1.75 1.9 2.25 

1.55 2.25 

0.75 1.0 1.25 

0.65 1.25 V 

2.6 4 5 
V 

2.6 4 5 

0.2 0.45 V 

3.6 6.3 
rnA 

0.43 

-3.6 -8.3 
rnA 

-0.43 

-3 rnA 

20 26 rnA 

MIN TYP MAX UNIT 

25 65 
ns 

25 50 

120 175 
ns 

10 20 
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MC1489, MC1489A, SN55189, SN55189A, SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 

SLLS095B - SEPTEMPER 1973 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATIONt 

VCC 

Response 
Control 

/~ ____________ ~A~ __________ ~ 

Open 
Unless 

Otherwise 
Specified 

Figure 1. VIT +, VIT _, VOH, VOL 

VCC 

+ ICC (see Note A) 

VI >Cf---- Open 

Response Control Open 

NOTE A. ICC is tested for all four receivers simultaneously. 

Figure 2. IIH , IlL, Icc 

VCC 

Response 
Control 
Open 

Figure 3. los 

+ -lOS 

t Arrows indicate actual direction of current flow. Current into a terminal is a positiwe value. 

2-728 
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Input 

Output 

MC1489, MC1489A, SN55189, SN55189A, SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 

SLLS095B - SEPTEMPER 1973 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Pulse 
Generator 

(see Note Al 

VCC 

Response 
Control 

Open 

See Note C 

I CL=15pF 
(see Note B) 

TEST CIRCUIT 

:<;; 10 ns ----.I ---.! 14-:<;; 10 ns 
1 1 I 
I 90% 90% 1---------- 4V 

I 50% 50% 1 10.'. 
10% I 7C 

I 1 OV 
~tpHL~ ~tpLH~ 

-----...,.1 I V 

90% ~'-0;;.;~.;.;% ______ __:.;100/c;.;.O;.;~ V:: 

1 I I 1 
trHL -+i 14- 14- trLH ~ 

VOLTAGE WAVEFORMS 

NOTES: B. The pulse generator has the following characteristics: Zo = 50 n, tw = 500 ns. 
C. CL includes probe and jig capacitances. 
D. All diodes are 1 N3064 or equivalent. 

Figure 4. Test Circuit and Voltage Waveforms 
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MC1489, MC1489A, SN55189, SN55189A, SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 

SLLS0958 - SEPTEMPER 1973 - REVISED MAY 1995 

> 
I 

IU 
CI 
S 
~ 
':; 
S-
:::I 
0 
I 

JJ 
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6 

5 

4 

3 

2 

6 

o 
-3 

o 
-3 

RC=5kn 
VC=5V 

VIT- VIT+ 

-
-2 -1 

RC=5kg 
VC=5V 

VIT- VIT+ 

-2 -1 

TYPICAL CHARACTERISTICS 

SN65189, SN75189 
OUTPUT VOLTAGE 

vs 
INPUT VOLTAGE 

RC= 13kn 
VC=5V 

RC = 00 

VIT--. VIT+ VIT- VIT+ 

"- ~ ......... 
0 

VI -Input Voltage - V 

Figure 5 

SN65189A,SN75189A 
OUTPUT VOLTAGE 

vs 
INPUT VOLTAGE 

RC = 00 

VIT- VIT+ 

o 
VI -Input Voltage - V 

Figure 6 
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RC= 11 kn VCC=5V Vc = -5 V 
TA = 25°C 
See Figure 1 

VIT- VIT+ 

- -
3 4 5 

RC=11 kg VCC=5V 
Vc = -5 V TA = 25°C 

See Figure 1 

VIT_ VIT+ 

3 4 5 
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MC1489, MC1489A, SN55189, SN55189A, SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 

SLLS0958 - SEPTEMPER 1973 - REVISED MAY 1995 

TYPICAL CHARACTERISTICSt 

INPUT THRESHOLD VOLTAGE 
vs 

FREE·AIR TEMPERATURE 

............ 
~ 

............ 
'" '89A VIT + 

............ 

'" r---.." ~~+ I' 

~ ~ r--..... r---.... ~ J. 

'8~ r::::-~ 
I I --t--.: 

2 

1.8 

> 1.6 
I 

CD 
1.4 til 

4l! 
~ 1.2 
"tI 
"0 
.c .. 
I!! .c 0.8 l-

S 
Q. 0.6 .E 
I 
!:: 0.4 
> 

0.2 

INPUT THRESHOLD VOLTAGE 
vs 

SUPPLY VOLTAGE 

'89AVIT+ 

1 
I 

'89VIT 

I 
'89VIT+ 

'89AVIT_ 

-100 -75 -SO -25 0 25 50 75 100 125 150 
o~~--~--~--~--~--~--~~ 

2 3 4 5 6 7 8 9 10 

6 

5 

4 

~ 

1\ , 
3 1\ 

2 
I/~ 

/ 

TA - Free-Air Temperature - 'e 

Figure 7 

SN75189 
NOISE REJECTION 

Vee=5V 
TA = 25'e 
See Note A 

I IIIII 
ee = 300 pF 

I\I~ 
I I II II 

~ 
ee = 500 pF 

) I' 
[\ 

I~ 

ee= 10pF ~ r-- ~ t-
I--

o 
10 

f-

ielimf
PF 

40 100 400 1000 400010000 
tw - Pulse Duration - ns 

Vee - Supply Voltage - V 

Figure 8 

SN75189A 
NOISE REJECTION 

\ 
1 

I /1-- ~ 
ee = 12 P'i r>< ~1' 

2 I U11 
ee=100pF 

tw - Pulse Duration - ns 

NOTE A: These figures shows the maximum amplitude of a positive-going pulse that, starting from 0 V, will not cause a change of the output 
level. 

Figure 9 Figure 10 

t Data for free-air temperatures below O'C and above 70'C are applicable to SN55189 and SN55189A circuits only. 
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MC1489, MC1489A, SN55189, SN55189A, SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 

SLLS0958 - SEPTEMPER 1973 - REVISED MAY 1995 

10 

8 

6 

< 4 e 
I 

'E 2 
~ 
:I 0 (,) 

:; 
-2 Q. 

.E 
I -4 = 

-6 

-8 

-10 

TYPICAL CHARACTERISTICS 

VCC=5V 
Control Open 
TA = 25°C 

INPUT CURRENT 
vs 

INPUT VOLTAGE 

/ 
./ " 

V 
./ 

V 

V 
V 

/ 
./ 

-25 -20 -15 -10 -5 0 5 10 15 20 25 
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• Meets or Exceeds the Requirements of 
ANSI EIAITIA-232-E and ITU 
Recommendation V.28 

• Low Supply Current .•• 420 IlA Typ 

• Preset On-Chip Input Noise Filter 

• Built-In Input Hysteresis 
• Response and Threshold Control Inputs 

• Push-Pull Outputs 
• Functionally Interchangeable and Pin 

Compatible With Texas Instruments 
SN75189/SN75189A, Motorola 
MC1489/MC1489A, and National 
Semiconductor DS14C88A 

description 

The SN65C189, SN65C189A, SN75C189, and 
SN75C189A are low-power bipolar quadruple line 
receivers that are used to interface data terminal 
equipment (DTE) with data circuit-terminating 
equipment (DCE). These devices have been 
designed to conform with ANSI Standard 
EIAlTIA-232-E. 

The SN65C.189 and SN75C189 have a 0.33 V 
typical hysteresis compared with 0.97 V for the 
SN65C189A and SN75C189A. Each receiver has 
provision for adjustment of the overall input 
threshold levels. This is achieved by choosing 
external series resistors and voltages to provide 
bias levels for the response control pins. The 
output is in the high logic state if the input is left 
open circuited or shorted to ground. 

These devices have an on-chip filter that rejects 

SN65C189,SN65C189A,SN75C189,SN75C189A 
QUADRUPLE LOW·POWER LINE RECEIVERS 

D, DBt, N, OR Nst PACKAGE 
{TOP VIEW) 

1A 
1 CONT 

1Y 3 

Vec 
4A 
4CONT 

3A 
3CONT 

8 3Y 

t The DB and NS packages are only available left-end taped and 
reeled, i.e., order SN75C189ADBLE or SN75C189ANSLE. 

logic symbolt 

1A 

1 CONT 

2A 

2CONT 

3A 

3CONT 

4A 

4CONT 

1 

2 

4 

5 

10 

9 

13 

12 

.rr 
3 

THRESHOLD 1Y 
ADJUST 

6 
2Y 

8 
3Y 

11 
4Y 

:t: This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

logic diagram (each receiver) 

A --f.Oo-y 
Response ~ 

Control 

input pulses of shorter than 1-1JS minimum duration. An external capacitor may be connected from the control 
pins to ground to provide further input noise filtering for each receiver. 

The SN65C189, SN75C189, SN65C189A, and SN75C189A have been designed using low-power techniques 
in a bipolar technology. In most applications, these receivers will interface to single inputs of peripheral devices 
such as UARTs, ACEs, or microprocessors. By using sampling, such peripheral devices are usually insensitive 
to the transition times of the input signals. If this is not the case or for other uses, it is recommended that the 
SN65C189, SN75C189, SN65C189A, and SN75C189A outputs be buffered by single Schmitt input gates or 
Single gates of the HCMOS, ALS, or 74F logic families. 

The SN65C189 and SN65C189A are characterized for operation from -40°C to 85°C. The SN75C189 and 
SN75C189A are characterized for operation from O°C to 70°C. 

~TEXAS 
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SN65C189, SN65C189A, SN75C189, SN75C189A 
QUADRUPLE LOW-POWER LINE RECEIVERS 

SLLS041 D - OCTOBER 1988 - REVISED MAY 1995 

schematic of inputs and outputs 

EQUIVALENT OF EACH INPUTt EQUIVALENT OF EACH OUTPUT 

Input --------------, ---------~~---- VCC 

Response_ ........... -I 
Control 

..... -_- Output 

t All resistor values shown are nominal. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) .................................... "........................ 7 V 
Input voltage range, VI ............................................................. , -30 V to 30 V 
Output voltage range, Vo ................................................... -0.3 V to Vcc+ 0.3 V 
Continuous total dissipation ........................................... See Dissipation Rating Table 
Operating free-air temperature range, TA: SN65C189, SN65C189A .................... -40°C to 85°C 

SN75C189, SN75C189A ...................... DoC to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltages are with respect to the network ground terminal. 

PACKAGE TA = 2S·C 
POWER RATING 

D 950mW 

DB 525mW 

N 1150mW 

NS 500mW 

2-734 

DISSIPATION RATING TABLE 

DERATING FACTOR TA=70·C 
ABOVE TA = 2SoC POWER RATING 

7.6 mW/oC 

4.2 mWfDC 

9.2 mW/oC 

4.0 mW/oC 

~TEXAS 
INSTRUMENTS 

60SmW 

336mW 

736mW 

320mW 
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TA = 85°C 
POWER RATING 

494mW 

273mW 

59SmW 

260mW 



SN65C189, SN65C189A, SN75C189, SN75C189A 
QUADRUPLE LOW·POWER LINE RECEIVERS 

SLLS041 D - OCTOBER 1988 - REVISED MAY 1995 

recommended operating conditions 
MIN NOM MAX UNIT 

Supply voltage, V CC 4.5 5 6 V 

Input voltage, VI (see Note 2) -25 25 V 

High-level output current, IOH -3.2 mA 

Low-level output current, IOL 3.2 mA 

Response control current ±1 mA 

I SN65C189, SN65C189A -40 85 
·C Operating free-air temperature, T A I SN75C189, SN75C189A 0 70 

.. 
NOTE 2: The algebraic convention, where the more positive (less negative) limit IS designated as maximum, IS used m this data sheet for logic 

levels only, e.g., if -1 0 V is a maximum, the typical value is a more negative voltage. 

electrical characteristics over recommended free-air temperature range, Vee = 5 V ±10% (unless 
otherwise noted) (see Note 3) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

'C189 1 1.5 
VIT+ Positive-going input threshold voltage See Figure 1 V 

'C189A 1.6 2.25 

'C189 0.75 1.25 
VIT- Negative-going input threshold voltage See Figure 1 V 

'C189A 0.75 1 1.25 

'C189 0.15 0.33 
Vhys Input hysteresis voltage (VIT + - VIT-) See Figure 1 V 

'C189A 0.65 0.97 

VCC = 4.5 V to 6 V, VI = 0.75 V, 3.5 

VOH High-level output voltage 
IOH =-20 flA 

V 
VCC=4.5Vt06V, VI = 0.75 V, 

2.5 
IOH =-3.2 mA 

VOL Low-level output voltage 
VCC = 4.5 V to 6 V, VI = 3V, 0.4 V 
IOL=3.2 mA 

VI =25V 3.6 8.3 
IIH High-level input current See Figure 2 mA 

VI =3V 0.43 1 

VI =-25V -3.6 -8.3 
IlL Low-level input current See Figure 2 mA 

VI =-3 V -0.43 -1 

lOS Short··circuit output current See Figure 3 -35 mA 

ICC Supply current 
VI= 5V, No load, 

420 700 flA See Figure 2 

t All typical values are at TA = 25·C. 
NOTE 3: All characteristics are measured with response control terminal open. 

switching characteristics, Vee = 5 V ±10%, TA = 25°C 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tpLH Propagation delay time, low- to high-level output 6 J.I.S 

tpHL Propagation delay time, high- to low-level output 6 J.I.S 

trLH Transition time, low- to high-level output:!: RL = 5 kg, CL= 50 pF, See Figure 4 500 ns 

trHL Transition time, high- to low-level output:!: 300 ns 

tw(N} Duration of longest pulse rejected as noise§ 1 6 J.I.S 
:!: Measured between 10% and 90% pomts of output waveform. 
§ The receiver ignores any positive- or negative-going pulse that is less than the minimum value oftw(N) and accepts any postive- or negative-going 

pulse greater than the maximum of tw(N). 
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SN65C189,SN65C189A,SN75C189,SN75C189A 
QUADRUPLE LOW-POWER LINE RECEIVERS 
SLLS041D-OCTOBER 1988-REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATIONt 

VCC 

Response 
Control 

~ __________ ~A~ __________ ~ 

Open Unless 1 
Otherwise Specified I Cc 

".)0-- Open 

Response 
Control 

Open 

Figure 2.IIH. IlL. Icc 

VCC 

Response 
Control 
Open 

Figure 3. los 

+ -lOS 

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 

2-736 
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SN65C189,SN65C189A,SN75C189,SN75C189A 
QUADRUPLE LOW-POWER LINE RECEIVERS 

SLLS041 D - OCTOBER 1988 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

VCC 

Pulse 
Generator 

(see Note A) 
>0-----.-----....-- Output 

Response 
Control 
Open 

TEST CIRCUIT 

I 
CL=50pF 
(see Note B) 

Input ~"'1-.5-V--1-.5"""\V~----------- :: 

1 1 
tpHL 14 -I 14 tpLH 

1 
---g-O-%"'"' 1 

1 
Output I 

1 

trHL --' 

~90:":"%:----- VOH 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Zo = 50 n. tw = 25 ILS. 
B. CL includes probe and jig capacitances. 

Figure 4. Test Circuit and Voltage Waveforms 
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SN65C189,SN65C189A,SN75C189,SN75C189A 
QUADRUPLE LOW-POWER LINE RECEIVERS 
SLLS041 D - OCTOBER 1988 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 
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> 

SN75C189 
INPUT THRESHOLD VOLTAGE (POSITIVE-GOING) 

vs 
FREE-AIR TEMPERATUREt 

1.5 
J l 

Vcc = 5.5 V 

1.4 

1.3 
.... ....--

1.2 

1.1 
-40 -20 0 20 40 60 80 100 

TA - Free-Air Temperature - ·C 

Figure 5 

SN75C189 
INPUT THRESHOLD VOLTAGE (NEGATIVE-GOING) 

vs 
FREE-AIR TEMPERATUREt 

1.2 
J J 

Vcc = 5.5 V 

1.1 

....--~ -~ t--

0.9 

0.8 
~ ~ ~ 0 ~ ~ ~ ~ 100 

TA - Free-Air Temperature - ·C 

Figure 7 

SN75C189A 
INPUT THRESHOLD VOLTAGE (POSITIVE-GOINGl 

vs 

2.4 

=;- 2.2 

i 
~ 2 
"C o 
~ 
~ 1.8 

t=. 
S 
Co 
.E 1.6 
I 

.! 
'> 1.4 

1.2 

FREE-AIR TEMPERATUREt 

I I 
VCC = 5.5 V 

--r-..r-. 

-40 -20 0 20 40 60 ~ 100 

> 
I 

CD 
OJ 
S 
~ 
:s! 
'0 
.c 

~ .c 
l-

S 
Co 
.E 
I 

I 
!:: 
> 

TA - Free-Air Temperatura _·C 

Figure 6 

SN75C189A 
INPUT THRESHOLD VOLTAGE (NEGATIVE-GOING) 

vs 
FREE-AIR TEMPERATUR,Et 

1.15 
_II 

VCC=5V 

1.1 

1.05 

~ --~ -~ -0.95 

0.9 

0.85 
-40 -20 0 20 ~ 60 ~ 100 

TA - Free-Air Temperature - ·C 

Figure 8 

t Only the O·C to 70·C portion of the curves appli~s to the SN75'. 
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SN65C189,SN65C189A,SN75C189,SN75C189A 
QUADRUPLE LOW·POWER LINE RECEIVERS 

SLLS041 D - OCTOBER 1988 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

SN75C189 
INPUT HYSTERESIS 

vs 
FREE-AIR TEMPERATUREt 

I 1 
I- Vee=5V 
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SN75C189A 
INPUT HYSTERESIS 

vs 
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Figure 9 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATUREt 

I ! 
Vee = 4.5 V 

I- IOH = -3.2 rnA 
VI = 0.75 V 

I--~ -to-

-40 -20 0 20 40 60 80 100 

TA - Free-Air Temperature - °e 

Figure 11 
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Figure 10 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATUREt 

I .1. 
Vee = 4.5 V 

I- IOH = -3.2 rnA 

VI=3V 

-
~ ~ 

I""" 

-40 -20 0 20 40 60 80 100 

TA - Free-Air Temperature - °e 

Figure 12 

t Only the DOC to 70°C portion of the curves applies to the SN75'. 
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SN65C189, SN65C189A, SN75C189, SN75C189A 
QUADRUPLE LOW-POWER LINE RECEIVERS 

SLLS041 D - OCTOBER 1988 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 
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Figure 13 

SN75C189 
LOW-LEVEL INPUT CURRENT 

vs 
FREE·AIR TEMPERATUREt 
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Figure 15 
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Figure 14 

SN75C189A 
LOW·LEVEL INPUT CURRENT 

vs 
FREE·AIR TEMPERATUREt 

I I 
Vee = 4.5 V 

_ VI=3V 

---~ ... ~ --..-
~ 

-40 -20 0 20 40 60 80 100 

T A - Free-Air Temperature -·e 
Figure 16 

t Only the O·C to 70·C portion of the curves applies to the SN75'. 
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SN65C189,SN65C189A,SN75C189,SN75C189A 
QUADRUPLE LOW·POWER LINE RECEIVERS 

SLLS041 D - OCTOBER 1988 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

HIGH-LEVEL SHORT-CIRCUT OUTPUT CURRENT 
vs 

LOW-LEVEL SHORT-CIRCUT OUTPUT CURRENT 
vs 

FREE-AIR TEMPERATUREt FREE-AIR TEMPERATUREt 
o 
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Figure 17 

SUPPLY CURRENT 
vs 

FREE-AIR TEMPERATUREt 
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Figure 19 
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PROPAGATION DELAY TIME, 
LOW· TO-HIGH LEVEL OUTPUT 

vs 
FREE-AIR TEMPERATUREt 

I I 
Vee = 4.5 V 

f- eL = 50 pF 

I 

---i""" 

~ 
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TA - Free-Air Temperature - 'e 

Figure 20 

t Only the D'G to 7D'G portion of the curves applies to the SN7S'. 
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SN65C189,SN65C189A,SN75C189,SN75C189A 
QUADRUPLE LOW-POWER LINE RECEIVERS 
SLLS041 D - OCTOBER 1988 - REVISED MAY 1995 
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TYPICAL CHARACTERISTICS 

PROPAGATION DELAY TIME, 
HIGH-TO-LOW-LEVEL OUTPUT 

vs 
FREE-AIR TEMPERATUREt 
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Figure 21 
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t Only the Doe to 700 e portion of the curves applies to the SN75'. 
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• Meets or Exceeds the Requirements of 
ANSI Standard EIAITIA·422·B and ITU 
Recommendation V.11 

• Designed to Operate at 20 Mbaud or Higher 

• TTL·and CMOS·lnput Compatibility 

• Single S·V Supply Operation 
• Output Short·Circuit Protection 
• Improved Replacement for the pA9638 

description 

SN75ALS191 
DUAL DIFFERENTIAL LINE DRIVER 

- DECEMBER 1987 - REVISED MAY 1995 

o OR P PACKAGE 
(TOP VIEW) 

vccDs 1Y 1A 2 7 1Z 
2A 3 6 2Y 

GND 4 5 2Z 

FUNCTION TABLE 
(each driver) 

INPUT OUTPUTS 
A Y Z 
H H L 
L L H 

The SN75ALS191 is adual, high-speed, differential 
line driver designed to meet ANSI Standard 
EIAffIA-422-B and ITU Recommendation V.11. 
The inputs are TTL- and CMOS-compatible and 
have input clamp diodes. Schottky-diode-clamped 
transistors minimizes propagation delay time. This 
device operates from a single 5-V power supply 
and is supplied in B-pin packages. 

logic diagram (positive logic) 

The SN75ALS191 is characterized for operation 
from O°C to 70°C. 

logic symbolt 

1A 2 

2A 3 

s 
7 

6 

5 

1Y 

1Z 

2Y 

2Z 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

=:~:~:to:1: =~':.I~~,:::" mn::: Ie:'::~:; 
slaRdard warranty. Productton processing d088 not necessarily Include 
tasting of all pa ..... tors. ~TEXAS 

INSTRUMENTS 

1A 

2A 
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2 [)d 1Y 

1Z 

3 ~ 2Y 

2Z 

Copyright © 1995. Texas Instruments Incorporated 
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SN75ALS191 
DUAL DIFFERENTIAL LINE DRIVER 

SLLS032B - DECEMBER 1987 - REVISED MAY 1995 

schematics Of inputs and outputs 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

VCC 

VCC -------+--~.__-

Input --4"""""-4'---+---I 
100 

Output 

GND 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Input voltage, VI ............................................................................ 7 V 
Continuous total dissipation ........................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. aoc to 7aoC 
Storage temperature range, Tstg .................................................. - 65°C to 15aoC 
Lead temperature 1,6 mm (1/16 inch) from case for 1 a seconds ............................... 260°C 

t Stresses beyond those listed under "a"bsolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
lunctional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values except differential output voltage (VOD) are with respect to network ground terminal. 
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PACKAGE 

D 

P 

DISSIPATION RATING TABLE 

TA S 25·C DERATING FACTOR 
POWER RATING ABOVE TA = 25·C 

725mW 

1000mW 

5.8mW/·C 

8.0mW/·C 

~TEXAS 
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TA = 70·C 
POWER RATING 

464mW 

640mW 



SN75ALS191 
DUAL DIFFERENTIAL LINE DRIVER 

SLLS032B - DECEMBER 1987 - REVISED MAY 1995 

recommended operating conditions 
MIN NOM MAX UNIT 

Supply voltage, V CC 4.75 5 5.25 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, VIL 0.8 V 

High-level output current, 10H -50 mA 

Low-level output current, 10L 50 mA 

Operating free-air temperature, TA 0 70 'C 

electrical characteristics over operating free-air temperature range (unless otherwise noted) 
PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK I nput clamp voltage VCC = 4.75 V, 11=-18mA -1 -1.2 V 

VCC = 4.75 V, VIH =2 V, 10H =-10 mA 2.5 3.3 
VOH High-level output voltage V 

VIL=0.8V 10H =-40mA 2 

VOL Low-level output voltage 
VCC = 4.75 V, VIH =2V, VIL= 0.8 V, 

0.5 V 
IOL=40mA 

1VODli Differential output voltage VCC = 5.25 V, 10=0 2VOD2 V 

IVOD21 Differential output voltage 2 V 

f:,IVODI 
Change in magnitude of 

±0.4 V 
differential output voltage:j: VCC = 4.75 V to 5.25 V, RL = 100 n, 

VOC Common-mode output voltage§ See Figure 1 3 V 

f:,IVOCI 
Change in magnitude of 
common-mode output voltage:j: ±0.4 V 

VO=6V 0.1 100 

10 Output current with power off VCC=O Vo =-0.25 V -0.1 -100 IIA 
Vo = - 0.25 V to 6 V ±100 

II Input current VCC=5.25 V, VI =5.5V 50 IIA 
IIH High-level input current VCC = 5.25 V, VI =2.7V 25 IIA 
IlL Low-level input current VCC = 5.25 V, VI =0.5V 200 IIA 
lOS Short-circuit output current~ VCC = 5.25 V, VO=O -50 -150 mA 

ICC Supply current (all drivers) VCC = 5.25 V, No load, All inputs at 0 V 32 40 mA 

t All tYPical values are at V CC = 5 V and T A = 25°C. 
:j: I VOD I and I VOC I are the changes in magnitude ofVOD and VOC, respectively, that occur when the input is changed from a high level to a low 

level. 
§ In ANSI Standard EIAfTIA-422-8, VOC, which is the average of the two output voltages with respect to ground, is called output offset voltage, 

Vas· 
~ Only one output at a time should be shorted, and duration of the short circuit should not exceed one second. 

switching characteristics over,recommended operating free-air temperature range, Vee = 5 V 
PARAMETER 

!deOD) Differential-output delay time 

tt(OD) Differential-output transition time 

Skew 

# TYPical values are at T A = 25°C. 

TEST CONDITIONS 

CL= 15 pF, RL= 1000, 

~TEXAS 
INSTRUMENTS 

See Figure 2 
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MIN TYP# MAX UNIT 

3.5 7 ns 

3.5 7 ns 

1.5 4 ns 
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SN75ALS191 
DUAL DIFFERENTIAL LINE DRIVER 

SLLS032B - DECEMBER 1987 - REVISED .MAY 1995 

Generator 
(see Note A) 

PARAMETER MEASUREMENT INFORMATION 

'"~~ v1, ~ .. o 
V~'-. __ I __ -,f 500 r 

Voc 

1 
Figure 1. Differential and Common-Mode Output Voltages 

YOutput 

Z Output 

T CL= 15pF 
-=- (see Note B) 

TEST CIRCUIT 

Input f.5V 

tcI(OO) --1+-+J 
Differential I 

Output 100/. I 
o I 

-., j4- tt(OO) 

1.5V\ ---- 3V 

I· OV 
.r=~ __ ~I:,!," ~~,,--I tcI(OO) 

90% 90% 

\4- tt(OO) 

~------__ -- VOH 
Y Output f 50% 50% ~ 

• 1 l'---- VOL 
Skew -JiI !4- Skew ---.! !4-

-----_1 1 VOH 
Z Output \ 50% 50%[ V 

OL 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse generator has the following characteristics: Zo = 50 0, PRR s 500 kHz, tw = 100 ns, tr = S 5 ns. 
8. CL includes probe and jig capacitance. 
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Figure 2. Test Circuit and Voltage Waveforms 
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• Meets or Exceeds the Requirements of 
ANSI Standard EIAlTIA·422·B and ITU 
Recommendation V.11 

• Designed to Operate Up to 20 Mbaud 

• 3-State TTL Compatible 

• Single SoV Supply Operation 
• High Output Impedance In Power-Off 

Condition 

• Complementary Output Enable Inputs 

• Improved Replacement for the AM26LS31 

description 

These four differential line drivers are designed for 
data tran~mission over twisted-pair or 
parallel-wire transmission lines. They meet the 
requirements of ANSI Standard EIAlTIA-422-B 
and ITU Recommendations V.11 and are 
compatible with 3-state TTL circuits. Advanced 
low-power Schottky technology provides high 
speed without the usual power penalties. Standby 
supply current is typically only 26 mA, while typical 
propagation delay time is less than 10 ns. 

High-impedance inputs maintain low input 
currents, less than 1 I1A for a high level and less 
than 100 I1A for a low level. Complementary 
enable inputs, G and G, allow these devices to be 
enabled at either a high input level or low input 
level. The SN75ALS192 is capable of data rates 
in excess of 20 megabits per second and is 
designed to operate with the SN75ALS193 
quadruple line receiver. The SN55ALS192 is also 
capable of data rates in excess of 20 megabits per 
second and designed to operate with the 
SN55ALS193; however, it may be limited to a 
lower bit rate based on the temperature (refer to 
the dissipation rating table and Figure 15). 

The SN55ALS192 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN75ALS192 is characterized for 
operation from O°C to 70°C. 

SN55ALS192,SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SN55ALS192 .•• J OR W PACKAGE 
SN75ALS192 ••• D OR N PACKAGE 

(TOP VIEW) 

1A ~ 1 U 16 Vee 

1Y ~ 2 15 4A 
1Z 3 14 4Y 
G 4 13 4Z 

2Z 5 12 'G 
2Y 6 11 3Z 
2A 7 10 3Y 

GND 8 9 3A 

SN55ALS192 .•• FK PACKAGE 
(TOP VIEW) 

o 
~~~;'$ 

1Z 3 2 1 2019 
4 18 

G 5 17 
NC 6 16 
2Z 7 15 

2Y 8 14 
9 10 11 12 13 

<00<)-
C\lzzcncn 

C!l 
Ne - No internal connection 

FUNCTION TABLE 
(each driver) 

4Y 
4Z 
NC 
G 
3Z 

INPUT ENABLES OUTPUTS 
A G G Y 
H H X H 
L H X L 
H X L H 
L X L L 
X L H Z 

H _ high level, L = low level, 
Z = high impedance (off), X -irrelevant 

Z 

L 
H 
L 
H 
Z 

~TEXAS 
INSTRUMENTS 

CopyrIght © 1995, TeXas Instruments Incorporated 
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SN55ALS192, SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SLLSO07C-JULY 1985 - REVISED MAY 1995 

logic symbolt logic diagram (positive logic) 

G 

G 

1A 

2A 

3A 

4A 

4 

12 

1 

7 

9 

15 

;::1 

EN 

"-

I> 

G 

G 

1A 

r 
2 

V 1Y 
3 2A 

V 1Z 

6 
2Y' 

5 
2Z 3A 

10 
3Y 

11 
3Z 

14 
4Y 

13 4A 
4Z 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for the D, J, N, and W packages. 

schematics of inputs and outputs 

EQUIVALENT OF EACH 
DATA (A) INPUT 

EQUIVALENT OF EACH 
ENABLE INPUT 

Input ---'---4H Input ---4t--+-I 

~TEXAS 
INSTRUMENTS 

7 

9 

15 
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2 1Y 

3 1Z 

6 2Y 

5 2Z 

10 3Y 

11 3Z 

14 4Y 

13 4Z 

EQUIVALENT OF EACH 
OUTPUT 



SN55ALS192, SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SLLS007C-JULY 1985- REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Input voltage, VI ............................................................................ 7 V 
Off-state output voltage ...................................................................... 6 V 
Continuous total dissipation ........................................... See Dissipation Rating Table 
Operating free-air temperature range, TA: SN55ALS192 ............................ - 55°C to 125°C 

SN75ALS192 ................................ O°C to 70°C 
Storage temperature range, Tstg .................................................. - 65°C to 150°C 
Case temperature for 60 seconds, T e: FK package .......................................... 260°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package ..................... 300°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D, N, or W package ............. 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affec1 device reliability. 

NOTE 1: All voltage values except differential output voltage, VOD, are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE 
TA,,2S·C DERATING FACTOR TA=70·C TA = 12SoC 

POWER RATING ABOVE TA = 2S·C POWER RATING POWER RATING 

D 950mW 7.6 mW/·C 60BmW N/A 

FK 1375mW 11.0mW/·C 880mW 275mW 

Jt 1375mW 11.0mW/·C 880mW 275mW 

N 1150mW 9.2mW/·C 736mW N/A 

W 1000mW 8.0mW/·C 640mW 200mW 

t In the J package, the SN55ALS192 chips are either alloy or silver glass mounted. 

recommended operating conditions 
SNSSALS192 SN7SALS192 

Supply voltage, Vee 

High level input voltage, VIH 

low-level input voltage, Vil 

High-level output current, IOH 

low-level output current, IOl 

Operating free-air temperature, TA 

MIN NOM 

4.5 

2 

-55 

~TEXAS 
INSTRUMENTS 
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5 

MAX MIN NOM MAX 

5.5 4.75 5 5.25 

2 

0.8 0.8 

-20 -20 

20 20 

125 0 70 

UNIT 

V 

V 

V 

mA 

mA 

·C 
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SN55ALS192, SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SLLS007C - JULY 1985 - REVISED MAY 1995 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN55ALS192 SN75ALS192 
PARAMETER TEST CONDITIONSt 

TYpt TYP* MIN MAX MIN 

VIK Input clamp voltage VCC=MIN, 11=-18mA -1.5 

VOH High-level output voltage VCC~MIN, IOH=-20 mA 2.4 2.5 

VOL Low-level output voltage VCC= MIN, IOL=20mA 0.5 

Vo Output voltage VCC=MAX, 10=0 0 6 0 

IVOD11 Differential output voltage VCC=MIN, 10=0 1.5 6 1.5 

IVOD21 Differential output voltage RL= 100n, See Figure 1 
1/2VOD1 1/2VOD1 

or2§ or2§ 

AllIODI 
Change in magnitude of 

±0.2 differential output voltage If 

VOC 
Common-mode output 

±3 voltage# RL= 100n, See Figure 1 

Change in magnitude of 
AIVOCI common-mode output ±0.2 

voltage If 

Output current willi power off 
VO=6V 100 

10 VCC=O 
Vo =-0.25 V -100 

Off-state (high-impedance Vo = 0.5 V -20 
10Z state) output current VCC=MAX 

Vo = 2.5 V 20 

II 
Input current at maximum 

VCC=MAX, VI=7V 100 
input voltage 

IIH High-level input current VCC=MAX, VI=2.7V 20 

IlL LOW-level input current VCC=MAX, VI = 0.4 V -200 

lOS Short-circuit output current II VCC=MAX -30 -150 -30 

ICC Supply current (all drivers) VCC=MAX, 26 45 26 
All outputs disabled 

.. .. t For conditions shown as MIN or MAX, use the appropriate value speCified under recommended operating condlllOns . 
:j: All typical values are at V CC = 5 V and T A = 25°C. 

UNIT 
MAX 

-1.5 V 

V 

0.5 V 

6 V 

6 V 

V 

±0.2 V 

±3 V 

±0.2 V 

100 

-100 
IlA 

-20 

20 
IlA 

100 IlA 

20 IlA 
-200 IlA 
-150 rnA 

45 rnA 

§ The minimum VOD2 with a 100-n load is either 1/2 VOD1 or 2 V, whichever is greater. 
If I VOD I and I VOC I are the changes in magnitude of VOD and VOC, respectively, that occur when the input is changed from a high level to a low 

level. 
# In ANSI 8tandard EIAlTIA-422-B, VOC, which is the average of the two output voltages with respect to ground, is called output offset voltage, 

VOS· 
II Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 

switching characteristics, Vee = 5 V, TA = 25°C (see Figure 2) 

tpLH 

tpHL 

tpZH 

tPZL 

tpHZ 

tpLZ 

2-750 

PARAMETER TEST CONDITIONS 

Propagation delay time, low-to-high-Ievel output 

Propagation delay time, high-to-Iow-Ievel output 81. and 82 open, 

Output-to-output skew 

Output enable time to high level 

Output enable time to low level 

Output disable time from high level 

Output disable time from low level 

81 open and S2 closed 

81 closed and S2 open 

81 open and 82 closed, 

S1 and S2 closed, 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 7526:; 

CL = 30pF 

CL= 10 pF 

CL = 10pF 

MIN TYP MAX UNIT 

6 13 ns 

9 14 ns 

3 6 ns 

11 15 ns 

16 20 ns 

8 15 ns 

18 20 ns 



SN55ALS192, SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SLLS007C - JULY 1985 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Figure 1. Differential and Common-Mode Output Voltages 

Input A J.3V \ ~3~--- 3V 

1 1 OV 

tPLH 14 ~ 1.4 .1 tPHL 

EnableG 

EnableG 
~-------~ 3V __ ~V SeeNoteB 1.5~ ____ OV 

1 1 
tpZL 14 .1 tPLZ ~ Sl Closed 

1 1 I S2 Closed 
(see Note A) 1 Jt 1+--VOH 

OutputY : 1.5V II I 'kv 
Skew -.I I+- 1 Skew -.J l4-VOL 

Waveform 1 
(see Note C) 

tpZH 

1 ~ -=4.5V I 10.5V 
IS1CIosed 1.5V I.p- =1.5V 
IS20pen 1 I I -.-- VOL 

tpHL ~I :.- tPLH.-.l1 y VOH 
OutputZ '\ 1.5V 1.5V 

Waveform 2 
(see Note C) 

14 .1 tPHZ ~ 
S10pen I -* __ VOH 
S2 Closed I 1.5 V ~ = 1.5 V 

VOL =OV 0.5V 
Sl Closed 
S2Closed 

PROPAGATION DELAY TIMES AND SKEW ENABLE AND DISABLE TIMES 

VOLTAGE WAVEFORMS 

Test VCC 
Point 

From Output _-+_.---e_-oS~l J 
Under Test 

CL 
(see Note D) I 750 

S2 

TEST CIRCUIT 

NOTES: A. When measuring propagation delay times and skew, switches Sl and S2 are open. 
B. Each enable is tested separately. 

1800 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. CL includes probe and jig capacitance. 
E. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo = 50 0, tr S 15 ns, and If S 6 ns. 

Figure 2. Test Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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SN55ALS192,SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SLLS007C - JULY 1985 - REVISED MAY 1995 

> 
I 

GI 
CI 

:Il! 
~ 
"S 
.9-= 0 
>-
I 

~ 

> 
I 

GI 
CII 
:Il! 
~ 
"S 
.9-= 0 
>-
I 

~ 

5 

4.5 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 
o 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 
o 

TYPICAL CHARACTERISTICSt 

Y OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 

No Load 
Outputs Enabled 
TA = 25·C 

VCC=5.5V-

VCC=5V-

VCC=4.5V-

0.5 1.5 2 2.5 3 

VI - Data Input Voltage - V 

Figure 3 

Y OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

VCC=5.5V 
I" I 

VCC=5V 

VCC=4.5V 

vl=2V 
RL = 470 n to aND 
See Note A 
TA=25·C 

0.5 1.5 2 2.5 

VI - Enable a Input Voltage - V 

3 

> 
I 

GI 
CI 
S 
~ 
"S 
.9-= 0 
>-
I 

~ 

> 
I 

GI 
CI 

:Il! 
~ 
"S 
.9-= 0 
>-
I 

~ 

5 

Y OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 

VCC=5V 
4.5 _ Outputs Enabled 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 
o 

5 

NOL~ad 

TA = 125·C 

~ 

V TA=25QC 

TA=70~ V TA=O·C 

"lI /TA=-55·C 

0.5 1.5 2 2.5 

VI - Data Input Voltage - V 

Figure 4 

Y OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

VCC=5V 
4.5 I- VI = 2V 

RL = 470 n to aND 
4 I- See Note A 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 
o 

TA = 125·C 

".. 

TA=70·~ 

I'A 

TA = 25·C 

VTA=O·C 

!Ia 
,/TA =-55·C 

1.5 2 2.5 

VI - Enable a Input Voltage - V 

NOTE A: The A input is connected to V CC during the testing of the Y outputs and to ground during the testing of the Z outputs. 

Figure 5 Figure 6 

t Data for temperatures below O·C and above 70·C and below 4.75 V and above 5.25 V are applicable to SN55ALS192 circuits only. 
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SN55ALS192, SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SLLS007C-JULY 1985 - REVISED MAY 1995 

TYPICAL CHARACTERISTICSt 

Z OUTPUT VOLTAGE Z OUTPUT VOLTAGE 

6 

5 

4 

3 

2 

o 
o 

vs 
ENABLE G INPUT VOLTAGE 

Vee = 5.5V RL = 470 Qto Vee 
See Note A 

Vee=5V TA = 25°C 

Vee = 4.5 V 

0.5 1.5 2 2.5 

VI - Enable G Input Voltage - V ' 

Figure 7 

HIGH·LEVEL OUTPUT VOLTAGE 
vs 

FREE·AIR TEMPERATURE 

Vee = 5V 
4.5 IOH = -20 mA 

See Note A 

3 

4~--~--~~~~---4--~--~--~ 

3.51.::t::j:=+:::::t=1=~=t==1 

2.51---if--i---t---t---t---+---+----1 

21---if--t---+--~--~--+---+-_4 

1.51---if--+--+--~--~--+---+-_4 

0.5~--~--~-,~~---4--~--~--~ 

o~~--~--~--~~~~--~~ 
-75 -50 -25 0 25 50 75 100 125 

TA - Free-Air Temperature - °e 

Figure 9 

> 
I 

cD 
CI 

:!l! 
~ 
:; 
~ 
0 
> 
I 

~ 

> 
I 

cD 
CI 

:!l! 
~ 
:; 
~ 
0 

1 
...I 
1:. 
CI 
:i: 
I 
:t: 
~ 

6 

5 

4 

3 

2 

o 
o 

5 

4.5 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 
o 

vs 
ENABLE G INPUT VOLTAGE 

Vee=5V 
RL = 470 Q to Vee 
See Note B 

I I 
V 

V TA =125°e -

V TA=70oe 
V ".- TA=25°e -

~ !leV VTA=ooe 

V TA=-55°e _ 
r-

0.5 1.5 2 2.5 

VI - Enable G Input Voltage - V 

FigureS 

HIGH·LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

See Note A 
TA = 25°C 

....... 
~ ....... 
i\. I\. ./ Vee = 5.5 V -~' ~" ~ ...... yee=5V 

'I\." ~ 
I. I _I, 

....... Vee=4.5V 

" ~ "\ '\ ,'\ ,,\ 

" ,,\ ~ '\ ~ '\. 

3 

-20 -40 -60 -80 -100 

IOH - High-Level Output Current - mA 

Figure 10 

t Data for temperatures below DOC and above 70°C. and below 4.75 V and above 5.25 V. are applicable to SN55ALS192 circuits only. 
NOTES: A. The A input is connected to Vee during the testing of the Y outputs and to ground during the testing of the Z outputs. 

B. The A input is connected to GND during the testing of the Y outputs and to Vee during the testing of the Z outputs. 
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SN55ALS192, SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SLLS007C-JULY 1985 - REVISED MAY 1995 

TYPICAL CHARACTERISTICSt 

> 
I 

CD 

'" ~ 
~ 
'5 .s-
:::0 
0 

! 
-' • 0 
-' 
I 
-' 
~ 

0.5 

0.45 

0.4 

0.35 

0.3 

0.25 

0.2 

0.15 

0.1 

0.05 

o 

LOW·LEVEL OUTPUT VOLTAGE 
vs 

FREE·AIR TEMPERATURE 

VCC=5V 
IOL=-20 mA 
See Note A 

'-r-- -~ r-- ... 

> 0.9 
I 

CD 0.8 
'" ~ 

0.7 ~ 
'5 

0.6 .s-
:::0 
0 

! 0.5 

-' 0.4 • 0 
-' 0.3 
I 
-' 
~ 0.2 

0.1 

o 

LOW·LEVEL OUTPUT VOLTAGE 
vs 

LOW·LEVEL OUTPUT CURRENT 

See Note A 
TA = 25·C 

VCC=4.5V 

VCC= 5Vl ) 

b ~ 
A. ~ :;..-" 

....&!!l ~ F"" VCC =5.5V 

~ 
~~ 

It' 

I 

/ 
;I' 

-75 -50 -25 0 25 50 75 100 125 o 10 20 30 40 50 60 70 80 90 100 

TA - Free-Air Temperature - ·C IOL - Low-Level Output Current - mA 

Figure 11 Figure 12 
NOTE A: The A input is connected to GND during the testing of the Y outputs and to Vee during the testing of the Z outputs. 

< 
E 
I 

C 
~ 
:::0 
0 

~ 
Cl. 

J! 
I 
0 
.9 

80 

70 

60 

50 

40 

30 

20 

10 

o 
o 

SUPPLY CURRENT 
vs 

SUPPLY VOLTAGE 

Outputs Enabled 
No Load 
TA = 25·C 

Inputs Grounded 

Inputs Open 

...-
~ 
~ 

..... 

-'" 

~ 

2 3 4 5 6 7 
VCC -Supply Voltage - V 

Figure 13 . 
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E 
I 

C 
~ 
:::0 
0 
~ 
Cl. 
Cl. 
:::0 

Ul 
I 

~ 

8 

40 

35 

30 

25 

20 

15 

10 

5 

o 
o 

SUPPLY CURRENT 
vs 

SUPPLY VOLTAGE 

A In~uts o~en 0: GrOU~ded 
Outputs Disabled 
No Load 
TA = 25·C / 

V 

/ 
/ 

/ 
I 

/ 
/ 

2 3 4 5 

VCC - Supply Voltage - V 

Figure 14 

/ 
~ 

6 7 

t Data for temperatures below O·C and above 70·C, and below 4.75 V and above 5.25 V, are applicable to SN55ALS192 circuits only. 
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SN55ALS192, SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

SLLS007C-JULY 1985- REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

'~'!~ 
VCC=5V 

SUPPLY CURRENT 
vs 

FREQUENCY 

'" 
Input = 0 to 3 V 

50 - Duty Cycle = 50% 

40 

30 

20 

10 

o 
10 k 

CL = 30 pF to All Outputs 

1/ 

....... ~ 

100 k 1M 10M 

f - Frequency - Hz 

Figure 15 
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SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS008D -JUNE 1986- REVISED MAY 1995 

• Meets or Exceeds ANSI Standard 
EIAlTIA-422-B and EIAITIA-423-A and ITU 
Recommendations V.10 and V.11 

• Designed for Multipoint Bus Transmission 
on Long Bus Lines In Noisy Environments 

• 3-State Outputs 
• Common-Mode Input Voltage Range 

-7Vt07V 

• Input Sensitivity •.. ±200 mV 
• Input Hysteresis •.. 120 mV Typ 
• High Input Impedance ... 12 kQ Min 

• Operates from Single S-V Supply 
• Low Supply Current Requirement 

3SmAMax 

• Improved Speed and Power Version of the 
'AM26LS32A 

description 

SN75ALS193 .•• D, J OR N PACKAGE 
(TOP VIEW} 

Vee 
48 
4A 
4Y 
G 

2A 6 3Y 
28 3A 

GND 38 

The SN75ALS193 is a monolithic quadruple line receiver with 3-state outputs designed using advanced 
low-power Schottky technology. This technology provides combined improvements in bar design, tooling 
production, and wafer fabrication. This, in turn, provides significantly less power requirements and permits much 
higher data throughput than other designs. These devices meet the specifications of ANSI Standards 
EIAfTIA-422-B and EIAfTIA-423-A and ITU Recommendations V.l 0 and V.ll. It features 3-state outputs that 
permit direct connection to a bus-organized system with a fail-safe design that ensures the outputs will always 
be high if the inputs are open. 

The device is optimized for balanced multipOint bus transmission at rates up to 20 megabits per second. The 
input features high input impedance, input hysteresis for increased noise immunity, and an input sensitivity of 
± 200 mV over a common-mode input voltage range of -7 to 7 V. It also features active-high and active-low 
enable functions that are common to the four channels. The SN75ALS193 is designed for optimum performance 
when used with the 'ALS192 quadruple differential line driver. 

The SN75ALS193 is characterized for operation from oDe to 70oe. 

FUNCTION TABLE 
(each receiver) 

DIFFERENTIAL INPUTS ENABLES 

A-B G G 

VID;?;0.2 V H X 
X L 

-0.2 V <VID < 0.2 V H X 
X L 

VID $-0.2 V H X 
X L 

X L H 

Open H X 
X L 

OUTPUT 

Y 

H 
H 

? 
? 

L 
L 

Z 

H 
H 

H = high level, L = low level, X = Irrelevant, ? = Indeterminate 
Z = high impedance (off) 

~TEXAS 
INSTRUMENTS 
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SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS008D-JUNE 1986- REVISED MAY 1995 

logic symbolt logic diagram (positive logic) 

G 

G 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

4 

12 

2 

1 

6 

7 

10 

9 

14 

15 

,,1 

b. 

..ITt> 

'" ] 

'" 

'" 

'" 

G 

EN G 

r 
1A 

a 

" 
1B 1Y 

2A 
5 

2Y 2B 

11 
3Y 3A 

13 3B 4Y 

4A 
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 

and IEC Publication 617-12. 4B 

schematics of inputs and outputs 

EQUIVALENT OF EAeH A OR B INPUT 

Vee 
3k!:! 
NOM 

18k!:! 
NOM 

Input 

Vee (A) 
or 

GND (B) 

GND--~~-'-----

2-758 

EQUIVALENT OF G OR G INPUTS 

Vee 

Input-4~'" 

GND -41~-*"---4'----

~TEXAS 
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10 
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14 

15 

3 1Y 

5 2Y 

11 3Y 

13 4Y 

EQUIVALENT OF ALL OUTPUTS 

SOk!:! 
NOM 

Vee 

Output 

-------4~~~- GND 



SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS008D -JUNE 1986 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ....................•........................................ 7 V' 
Input voltage, VI (A or B) .................................................................. ±15 V 
Differential input voltage, VIO (see Note 2) .................................................. ±15 V 
Enable input voltage, VI ...................................................................... 7 V 
Low-level output current, IOL .............................................................. 50 mA 
Continuous total dissipation ........................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds ............................... 300°C 

t Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device atthese or any other conditions beyond those indicated under recommended operating conditons is not implied. 
Exposure-to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values, except differential Input voltage, are with respect to network ground terminal. 
2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

PACKAGE 

J 

N 

DISSIPATION RATING TABLE 

TA S 25·C DERATING FACTOR TA = 70·C 
POWER RATING ABOVE TA = 25·C POWER RATING 

1025 mW 8.2 mW/·C 656 mW 

1150 mW 9.2 mW/·C 736 mW 

recommended operating conditions 

Supply voltage, V CC 

Common-mode input voltage, VIC 

Differential input voltage, VID 

High-level input voltage, VIH 

LOW-level input voltage. VIL 

High-level output current. IOH 

Low-level output current. IOL 

Operating free-air temperature. T A 

:If TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MIN 

4.75 

2 

0 

NOM 

5 

MAX UNIT 

5.25 V 

±7 V 

±12 V 

V 

0.8 V 

-400 IIA 
16 mA 

70 ·C 
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SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLSOO8D-JUNE 1986- REVISED MAY 1995 

electrical characteristics over recommended range of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONSt MIN TY~ MAX UNIT 

VIT+ PosHive-going input threshold voltage 200 mV 

VIT- Negative-going input threshold voltage -200§ mV 

Vhys Hysteresis voltage (VIT + -VIT-) 120 mV 

VIK Enable-Input clamp voltage VCC=MIN, 11--18mA -1;5 V 

VOH High-level output voHage VCC=MIN, VIO-200mV, 
2.5 3.6 V 

10H = -400 pA, See Figure 1 

VCC-MIN, IOL-8mA 0.45 
VOL Low-level output voltage VIO - -200 mV, V 

See Figure 1 IOL-16mA 0.5 

Vo =2.4 V 20 
10Z High-impedance-state output current Vcc = MAX 

VO.0.4 V -20 
pA 

Vcc = MIN, 0.7 1.2 

II Line input current Other input at 0, VI-15 V 
mA 

See Note 3 Vcc-MIN, 
VI=-15V -1.0 -1.7 

VIH=2.7V 20 
IIH High-level enable-Input current VCC=MAX 

VIH-MAX 100 
pA 

IlL Low-level enable-input current VCC-MAX, VIL=0.4 V -100 pA 

Input resistance 12 18 kn 

lOS Short-circuH output current VCC-MAX, VIO - 3 V, -15 -78 -130 mA 
VO=O, See Note 4 

ICC Supply current VCC-MAX, Outputs disabled 22 35 mA 
.. .. .. t For conditions shown as MIN or MAX, use the appropnate values specified under recommended operating condillons . 

:t:AII typical values are atVCC = 5 V, TA = 25°C. 
§ The algebraic convention, in which the less positive limit is designated minimum, is used in this data sheet for threshold voltage levels only. 
NOTES: 3. Refer to ANSI Standard EIAfTIA-422-B and EIAfTIA-423-A for exact conditions. 

4. Not more than one output should be shorted at a time, and the duration of the short circuH should not exceed one second. 

switching characteristics, Vee = 5 V, TA = 25°C 

tPLH 
tpHL 

tpZH 

tpZL 

tpHZ 

tpLZ 

2-760 

PARAMETER TEST CONOITIONS 

Propagation delay time, tow-to-high-Ievel output VIO = -2.5 V to 2.5 V,. 
Propagation delay time, high-Io-Iow-Ievel output CL= 15pF, See Figure 2 

Output enable time to high level 

Output enable time to low level 

Output disable time from high level 

Output disable time from low level 

CL-15pF, 

CL=5pF, 

~TEXAS 
INSTRUMENTS 

See Figure 3 

See Figure 3 

POST OFFICE BOX 665303 • DALLAS. TEXAS 75265 

MIN TYP MAX UNIT 

15 22 

15 22 

13 25 
ns 

11 25 

13 25 
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SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS008D-JUNE 1986 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Figure 1. VOH. VOL 

>-+-<..- Output 

TEST CIRCUIT 

CL=15pF 
(see NoteS) 

Output 

_--....... ------ 2.5 V 

OV 
I 
1'---- -2.5V 
I4-+t--tPHL 

_--..... 1._-- VOH 
I 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR S 1 MHz, duty cycle S 50%, Zo = 50 0. 
trS6 ns, tfS 6 ns. 

B. CL includes probe and jig capacitance. 

Figure 2. Test Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
SLLS008D - JUNE 1986 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Test 
Point Vcc 

f ~ .. ~ 
, S1 

From Output -+-~-+----i4 __ -' 
Under Test See NoteB 

(_NoteA) ClI 51<0 

lOAD CIRCUIT 

~ i+"" S5n8 ~!+- S5n8 ~ !+- S 5 n8 ---r 14- S 5 ns 

Enable I I 1~ ~:V I ~I I t----- av 

Enable I I 1~ ~V I ~I I t----- 3V 

G 100/0 I I 100/0 
II II OV 

Enable ~II iSeeNote~Ci II 900/0 av 

G 1.aV 1.av 

I 100/0 100/0 ------ ov 
1l1li '~ tPZH I £O.5V 

I iK1.VOH 
81 Open I-r 

Output S2 Closed 1.3 V I I -14 V 
tpHZ 1l1li ~I . 

S1 Closed 
S2Closed 

VOLTAGE WAVEFORMS FOR tPHZ. tPZH 

NOTES: A. Cl includes probe and Jig capacitance. 
B. All diodes are 1 N3064 or equivalent 
C. En.able G is tested with G high; G is tesied with Glow. 

G 100/0 I . I 100/0 ° V 
II II 

Enable 9O~11 ! SeeNote~C ill 900/0 3 V 

a 1.3V 1.3V 

I .100/0 100/0 ------ OV 
14 ~I tPZl I S1 Closed 

__ ~ __ ~I I S2C~sed 

S2 Open tplZ ~IIIII ~I -1.4 V 
Output S1 Closed 1.3 V I I 

_..JP_ VOL 

-t=O.5V 

VOLTAGE WAVEFORMS FOR tplZ, tpZl 

Figure 3. Load Circuit and Voltage Waveforms 
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SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
VB 

ENABLE VOLTAGE 

VIO =200 mV 
VIC=O 
RL = 8 k.O to GNO VCC = 5.5 V 

TA=25·C 

0.5 

VCC=5V 

VCC = 4.5 V 

1.5 2 

Enable Voltage - V 

Figure 4 

OUTPUT VOLTAGE 
va 

ENABLE VOLTAGE 

2.5 

VCC=5.5V I I 
VIO =-200 mV 

VCC=5V VIC=O 

VCC=4.5V RL = 1 k.O to VCC 
TA=25·C 

0.5 1.5 2 2.5 

Enable Voltage - V 

Figure 6 
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J 
TA=70·C 
TA=25·C 
TA =O·C 

0.5 

0.5 

POST OFFICE BOX 665303 • DALLAS. TEXAS 75265 

SLLS008D-JUNE 1986- REVISED MAY 1995 

OUTPUT VOLTAGE 
VB 

ENABLE VOLTAGE 

VCC=5V 
VIO = 200 mV 
VIC=O 
RL = 8 k.O to GND 

I I 
1.5 2 2.5 

Enable Voltage - V 

FigureS 

OUTPUT VOLTAGE 
VB 

ENABLE VOLTAGE 

__ TA=O·C 

3 

__ TA=25°C -

__ TA=70·C 

VCC=5V 
Vlo=-200mV 
VIC=O 
RL = 1 k.O to VCC 

1.5 2 2.5 3 

Enable Voltage - V 

Figure 7 
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SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLSOOSD - JUNE 1986 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 
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5 

4.5 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 

OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 

VCC= 5V 
VIC = -12 Vto 12 V 
10=0 
TA=25·C 

, 

VIT_' VIT+ 

> 
I 

CD 

I 
~ 

1 
:::I 
0 

§ 
J: 
l 
I 
l: .p 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

I --d::::::f IOH=O 

~ "I I I 

~ IOH=-400pA 

~ 

VCC=5V 
VID = 200 mV 
VIC=O 

-200 -150 -100 -50 0 50 100 150 200 o 
-75 -50 -25 0 25 50' 75 100 125 

5 

4.6 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 

...... 

....... 

...... 

VID - Differential Input Voltage - mV 

FigureS 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

VID = 200 mV 
VIC=O 
TA=25·C 

......... 

......... " ./ VCC=5.5V 

......... " " ~ 
! 1 .' 

/VCC=5V 

" ....... ~ ! 1 .1, 
VCC = 4.5 V 

....... ~ " " " " ....... ~, .'\ 

" .'\. \. 
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TA - Free-Air Temperature - ·C 

Figure 9 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

VCC=5V 
VID=200mV -
VIC=O 

~ 
~~ TA=O·C 

I' 1 

,./ ~ ~ TA=25·C 
./ 

TA =70·C ~ ~ 
~ ~ 

" I\.. " ~ Q -10 -20 -30 -40 -50 -60 -70 -80-90-100 o -10 -20 -30 -40 -50 -60-70 -80 -90-100 

IOH - High-Level Output Current - mA IOH - High-Level Output Current - mA 

Figure 10 Figure 11 
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SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

TYPICAL CHARACTERISTICS 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

VCC=5V 
r- VIC = -200 mV 

VIC=O 

... 
~ r--- IO=8mA 

.... ...... 
IO~"""""" r---.... ---r--

SLLS008D - JUNE 1986 - REVISED MAY 1995 

-
-75 -50 -25 0 25 50 75 100 125 

TA - Free-Air Temperature - ·C 

Figure 12 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT 

} 
VCC=4.5V_ ......... J V VCC=5V ..... 
VCC=5.5V-......... 

~ V/ 
/. ~ 

> 
I 

Q) 

I 
~ 
'S 
t 
0 

~ ~ , ] 
~ ..... 
I ..... 

VIC = -200 mV _ 
VIC=O 

~ 
0.1 

TA=25·C 
O~~--~---'---~--'--~---'----' 

o 10 20 30 40 50 60 70 80 o 10 20 30 40 50 60 70 80 

IOL - Low-Level Output Current - mA 

Figure 13 
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IOL - Low-Level Output Current - rnA 

Figure 14 
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SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLSO08D - JUNE 1986- REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

50 
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c 40 
E 
I 35 

~ 30 :0 
0 
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:0 
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I 
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5 

SUPPLY CURRENT 
va 

SUPPLY VOLTAGE 

VID=-200mV 
VIC=O 
10=0 
TA = 26°C 

// , 
Disabled ~ 

,I,. if' Enabled 

J 
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~ ~ 

_V 

30 
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25 

I 

~ 20 
:0 
0 

i: 
CL 

15 
:0 
II) 
I 
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.9 

5 

o 

I---

SUPPLY CURRENT 
va 

FREE·AIR TEMPERATURE 

I 
VCC = 6.6 V 

VCC=5\1 

I 
VCC=4.5V 

VID=-200mV 
Outputs Enabled 
10=0 I I I 

2345678 

VCC - Supply Voltage - V 

~ ~ ~ 0 ~ 60 ~ ~ 1~ 
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I 
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CL 
CL 

~ 
I 

~ 
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Figure 15 

SUPPLY CURRENT 
va 

DIFFERENTIAL INPUT VOLTAGE 

I I 
VCC=5.5V 

VCC=5V 

VCC= 4.5 V 

10=0 
Outputs Enabled 
VIC=O 
TA = 25°C 

40 

36 

30 

~ 

20 

15 

10 

5 

o 
-200 -160 -100 -50 0 60 100 150 200 10 k 

VID - Differential Input Voltage - mV 

Figure 17 
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TA - Free-Air Temperature - °C 

VCC= s'V' 

Figure 16 

SUPPLY CURRENT 
va 

FREQUENCY 

"" 

VI = ± 1.5-V Square Wave 
CL = 15 pF 
Four Channels Driven 
TA=~oC 

~ 

/ 

100k 1M 10M 

t - Frequency - Hz 

Figure 18 
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SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS008D-JUNE 1986- REVISED MAY 1995 

TYPICAL CHARACTERISTICS 
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FREE·AIR TEMPERATURE 

----- ..,.,. ./ 
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TA - Free-Air Temperature _·C 

Figure 19 

SWITCHING TIME 
vs 

FREE·AIR TEMPERATURE 

25~~--~--+-~~-+--+ 

20~-+--~--+-~r-

5r-~---r--4---r--+--~~+-~ 

o 
-~n~-~5~0---~25~~0--~2~5~5~0--~n~-1~OO~~125 

TA - Free-Air Temperature - ·C 

Figure 21 
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Figure 20 

P~OPAGATION DELAY TIME 
vs 

SUPPLY VOLTAGE 

CL = 15pF 
TA =25"C 

- I 
tPHL 

...i 

tpLH 

4.5 4.6 4.7 4.8 4.9 5 5.1 5.2 5.3 5.4 5.5 
Vec - Supply Voltage - V 

Figure 22 
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• Meets or Exceeds the Requirements of 
ANSI Standard EIAlTIA-422-B and ITU 
Recommendation V.11 

• De~lgned to Operate Up to 20 Mbaud 
• 3-State TTL-Compatible Outputs 

• Single 5-V Supply Operation 
• High Output Impedance in Power-Off 

Condition 
• Two Pairs of Drivers, Independently 

Enabled 
• Designed as Improved Replacements for 

the MC3487 

description 

These four differential line drivers are designed , 
for data transmission over twisted-pair or 
parallel"wiretransmission lines. They meet the 
requirements of ANSI Standard EIAfTIA-422-8 
and ITU Recommendation V.11 and are 
compatible with 3-state TIL circuits. Advanced 
low-power Schottky technology provides high 
speed without the usual power penalty. Standby 
supply current is typically only 26 mAo Typical 
propagation delay time is less than 10 ns, and 
enable/disable times are typically less than 16 
ns. 

High-impedance inputs keep input currents low: 
less than 1 ~ for a high level and less than 
1 00 ~ for a low level. The driver circuits can be 
enabled in pairs by separate active-high enable 
inputs. The SN55ALS194 and SN75ALS194 are 
capable of data rates in excess of 20 megabits 
per second and are designed to operate with the 
SN55ALS195 and SN75ALS195 quadruple line 
receivers. 

The SN55ALS 194 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN75ALS194 is characterized for 
operation from O°C to 70°C. 

SN55ALS194,SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

1985 - REVISED MAY 1995 

SN55ALS194 .•• J OR W PACKAGE 
SN75ALS194 ••• D OR N PACKAGE 

(TOP VIEW) 

16 Vcc 
15 4A 
14 4Y 
13 4Z 
12 3,4EN 

2Y 6 11 3Z 
2A 10 3Y 

GND 9 3A 

SN55ALS194 ••• FK PACKAGE 
(TOP VIEW) 

1Z 4 
1,2EN 5 

NC 6 

° >-<Oz>O< 
~~ ..,. 

3 2 1 2019 
18 

17 

16 

4Y 
4Z 
NC 

2Z 7 15 3,4EN 
2Y 8 14 

9 1011 1213 

NC - No internal connection 

INPUT 
A 

H 
L 
X 

FUNCTION TABLE 
(each driver) 

OUTPUT 
EN 

H 
H 
L. 

3Z 

OUTPUTS 
Y Z 

H L 
L H 
Z Z 

H - high level, L = low level, X - irrelevant, 
Z = high impedance 

~TEXAS 
INSTRUMENTS 
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logic symbolt logic diagram (positive logic) 

1,2EN 
4 lEN 

~ 
t> 

1 
1A 

7 
2A 

3,4EN 
12 

lEN .., 
t> 

9 
3A 

15 
4A 

.-I 
2 

V 

3 
V 

6 

5 

.-I 
10 

V 

11 
V 

14 

13 

1Y 

1Z 

2Y 

2Z 

3Y 

3Z 

4Y 

4Z 

1,2EN 

3,4EN 

tThis symbol is in accordance with ANSI/IEEE Std 9,.,984 
and lEG Publication 617-12. 

Pin numbers shown are for the D. J. N. ,and W packages. 

schematics of inputs and outputs 

EQUIVALENT OF EACH 
DATA (A) INPUT 

Input~~" 

2-770 

EQUIVALENT OF EACH 
ENABLE INPUT 

Input ---4,-"" 

.~TEXAS 
INSTRUMENTS 
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1-+--=2_ 1Y 

0--+-.:::.3 _ 1Z 

1-_..::6_ 2Y 

p-_.:::.5 _ 2Z 

10 
3Y 

11 3Z 

14 
4Y 

13 
4Z 

EQUIVALENT OF EACH 
OUTPUT 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Input voltage, VI .......................................................................... 5.5 V 
Output voltage, Vo ......................................................................... 7 V 
Continuous total dissipation ........................................... See Dissipation Rating Table 
Operating free-air temperature range, TA: SN55ALS194 ............................ - 55°C to 125°C 

SN75ALS194 ................................ O°C to 70°C 
Storage temperature range, Tstg .................................................. - 65°C to 150°C 
Case temperature for 60 seconas, T e: FK package ..................... . . . . . . . . . . . . . . . . . . . .. 260°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: 0, N, or W package ............. 260°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package ..................... 300°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values are with respect to network ground terminal 

DISSIPATION RATING TABLE 

PACKAGE 
TAS25·C DERATING FACTOR TA=70·C TA = 125·C 

POWER RATING ABOVE TA = 25·C POWER RATING POWER RATING 

0 950mW 7.6mWrC 608mW N/A 

FK 1375mW 11.0 mwrc 880mW 275mW 

J 1375mW 11.0mWrC 880mW 275mW 

N 1150mW 9.2mW/·C 736mW NlA 

W 1000mW 8.0mW/·C 640mW 200mW 

recommended operating condltlons* 
SN55ALS194 SN75ALS194 

MIN NOM 

Supply voltage, VCC 4.5 5 

All inputs, TA - 25·C 2 

High-level input voltage, VIH A inputs, TA. Full range 2 

EN inputs, TA = Full range 2.1 

Low-level Input voltage, VIL 

High-level output current, IOH 

Low-level output current, IOL 
TA~25·C 

TA. Full range 

Operating free-air temperature, T A -55 

:j: Full range Is TA =- 55·C to 125·C forSN55ALS194 andTA - O·CIo 70·C forSN75ALS194. 

-!!1TEXAS 
INSTRUMENTS 
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MAX MIN NOM MAX 

5.5 4.75 5 5.25 

2 

2 

2 

0.8 0.8 

-20 -20 

48 48 

20 48 

125 0 70 

UNIT 

V 

V 

V 

mA 

mA 

·C 
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electrical characteristics over recommended ranges of supply.voltage and operating free-air 
temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONSt MIN 

VIK Input clamp voltage VCC=MIN, 11=-18mA 

VCC-MIN, SN55ALSI94 2.4 
VOH High-level output voltage 

10H =-20 mA SN75ALSI94 2.5 

VOL Low-level output voltage VCC=MIN, 10L=MAX 

Vo Output voltage 10=0 0 

IVODlf Differential output voltage 10. 0 1.5 

IVOD21 Differential output voltage 1/2VODI 
or2§ 

alVODI 
Change in magnitude of 
differential output voltage ~ RL= 1000. See Figure 1 

VOC Common-mode output voltage 

alVocl 
Change In magnitude of 
common-mode output voltage~ 

VO-6V 
10 Output current with power off VCC=O 

VO=-0.25 V 

VCC=MAX, VO=2.7V 
10Z . High-impedance-state output current 

Output enables at 0.8 V VO-O.5V 

II Input current at maximum input voltage Vcc = MAX, VI -5.5V 

IIH High-level input current VCC-MAX, VI-2.7V 

IlL Low-level input current VCC=MAX, VI =0.5V 

lOS Short-circuit output current# VCC=MAX, VI=2V -40 

ICC Supply current (all drivers) VCC-MAX, All outputs disabled 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
:j: All typical values are at VCC = 5 V, TA = 25°C. 

TY~ MAX UNIT 

-1.5 V 

V 

0.5 V 

6 V 

6 V 

V 

±0.4 V 

±3 V 

±0.4 V 

100 

-100 !IA 

100 

-100 !IA 

100 ~ 
50 ~ 

-200 ~ 
-140 mA 

26 45 mA 

§ The minimum VOD2 with a 100-0 load is either 1/2 VODI or 2 V, whichever is greater. 
~ a I VOD land a I VOC I are the changes in magnitude of VOD and VOC, respectively, that occur when the input is changed from a high level to 

a low level. 
# Not more than one output should be shorted at a time, and duration of the short cifCuit should not exceed one second. 

switching characteristics, Vee = 5 V, TA = 25°C 

TEST SN55ALS194 SN75ALS194 
PARAMETER CONDITIONS UNIT 

MIN TYP MAX MIN TYP MAX 

tPLH Propagation delay time, low- to high-level output 6 13 6 13 ns 

tpHL Propagation delay time, high- to low-level output CL=15pF, 9 14 9 14 ns See Figure 2 
Output-to-cutput skew 3.5 6 3.5 6 ns 

tt(OD) Differential output transition time CL=15pF, 
8 14 8 14 ns See Figure 3 

tpZH Output enable time to high level 9 12 9 12 ns 

tpZL Output enable time to low level CL= 15pF, 12 20 12 20 ns 

tpHZ Output disable time from high level See Figure 4 9 15 9 14 ns 

tpLZ Output disable time from low level 12 15 12 15 ns 

.~1EXAS 
INSTRUMENTS 
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SYMBOL EQUIVALENTS 

DATA SHEET PARAMETER EIAlTIA-4227B 

Vo Voa,Vob RL 

IVODll Vo 2 

IVOD21 Vt (RL ~ 1000) 

AIVODI I IVtl-IVtl I 

VOC I Vos I 

RL Vee 
2 1. -= 

AIVOC I I Vos-Vos I 

lOS IIsal,lIsbl 
Figure 1. Driver Voo and VOC 

10 IIxal , IIxbl 

PARAMETER MEASUREMENT INFORMATION 

InpU~1.5V 1.5V\' -------:: 

5 V tPLH 14.1 14 ~ tPHL 

1-+_-o..,S:>1_.2-10•0.-0 ... YOutput : ~.5V : 1.5Vt---- VOH 
Generator 

(see Note A) I II ' 1 I . VOL 

_ I II Skew -14+11 : skew-l4+l1 
- I I !+- tpHL- 14- tPLH .... 3V L ____ .J . -I -I V 

Z Output '\1.5 V 1.5 vr V:: 

Generator 
(see Note A) 

See Note C 

TEST CIRCUIT VOLTAGE WAVEFORM 

Figure 2. Test Circuit and Voltage Waveform 

Output 

TEST CIRCUIT 

FL-3V 
Input 

OV 

tt(OD) "1 ~ ~ ~ tt(OD) 

Output I J9O%\ I 
'-J 10% \.. 

VOLTAGE WAVEFORM 

Figure 3. Differential-Output Test Circuit and Voltage Waveform 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: tr S 5 ns, tf S 5 ns, PRR S 1 MHz, duty cycle S 50%, 

ZO*500. 
B. CL Includes probe and stray capacitance. 
C. All diodes are lN916 or lN3064. 

~1ExAs 
INSTRUMENTS 
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PARAMETER MEASUREMENT INFORMATION 

Generator 
(see Note A) 

Output 5V 

1-!'----<~S~3 _ ...... ~_~ __ -oS..-1 J 200 a 

See Note C 

TEST CIRCUIT 

Output 

1.5V\ 

----- 3V Output 3V 

Enable ~ Enable 
Input Input • 

OV OV 1 

~ VOH tPZL =1 ~ 
Output I-=t---

S1 Closed I 0.5V 
output, 

S2Closed I ~1.5V 

S1 Closed 11.5 V 

VOL S20pen 1 
tpLZ ~ i+- tpZH~ i+-

VOH 
Output 

1.5Vb":: ~1.5V Output 

Y1.5V S1 Closed S10pen 

S2Closed VOL 
S2Closed 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: tr S 5 ns, tf S 5 ns, PRR S 1 MHz, duty cycle S 50%, 
ZO~500. . 

B. CL Includes probe and stray capacitance. 
C. All diodes are 1 N9l6 or 1 N3064. 

Figure 4. Driver Test Circuit and Voltage Waveforms 

-!!11ExAs 
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SN55ALS194, SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

SLLS009D - OCTOBER 1985 - REVISED MAY 1995 

TYPICAL CHARACTERISTICSt 

Y OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 

No Load 
Outputs Enabled 
TA = 25DC 

VCC=5.5V-

VCC=5V-

VCC=4.5V-

0.5 1.5 2 2.5 3 

VI - Data Input Voltage - V 

Figure 5 

Y OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

VCC=5.5V 
I I 

VCC=5V 
I I 

VCC=4.5V 

VI=2V 
RL = 470 oto GND _ 
See Note A 
TA = 25DC 

0.5 1.5 2 2.5 3 

VI - Enable G Input Voltage - V 

> 
I 

Q) 
01 

:!l! 
~ 
'5 ,e. 
8 
>-
I 

~ 

> 
I 

Q) 
01 
.I'!I 
~ 
'5 ,e. 
:s 
0 
>-
I 

~ 

5 

4.5 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 
o 

5 

Y OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 

VCC=5V 
Outputs Enabled 
No Load 

TA = 12~C 

11 

V TA =25DC 

TA=70~ 

0.5 

~TA=ODC 

i'lI ,/ TA=-55DC 

1.5 2 

VI - Data Input Voltage - V 

Figure 6 

Y OUTPUT VOLTAGE 
vs 

2.5 

ENABLE G INPUT VOLTAGE 

VCC=5V 
4.5 t- VI = 2V 

RL = 470 Oto GND 
4 t- See Note A 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 
o 

TA = 125DC 

~ 

TA=70D~ 

~ 

0.5 

V-TA = 25DC 

V- TA=ODC 

I'" 
V TA=-55DC 

1.5 2 2.5 

VI - Enable G Input Voltage - V 

3 

3 

NOTE A: The A input is connected to Vee dUring the testing of the Y outputs and to GND during the testing of the Z outputs. 

Figure 7 Figure 8 

t Data for temperatures below oDe and above 70De are applicable to the SN55ALS 194 circuits only. 
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> 
1 

CD g, 
.I!I 
~ 
;; 
~ 
0 
N 
1 

JJ 

> 
1 

CD r 
~ -
~ o 

1 .... 
1:. 
g, 
J: 
1 
::t: 

JJ 

TYPICAL CHARACTERISTICSt 

6 

5 

4 

3 

2 

o 
o 

Z OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

Vee=5.5V RL = 470 n to Vee 

Vee=5V 
TA = 25°C 
See Note A 

Vee = 4.5 V 

0.5 1.5 2 2.5 

VI - Enable G Input Voltage - V 

Figure 9 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

Vee =5V 
4.5 IOH=-20mA 

See Note A 

3 

4~~~-+---+--~--1---+---~-1 

3.51.:t::t=+:::::r=r=r~==1 
3~~~-+---+--~--1---+---~-1 

2.51---1--If--I---i---I---+---+---I 

1.51--1--If--I--i--I--+--+--I 

0.5 ~-I~-I--+--~---+---+---+---1 

O~~~~--~--~~~~--~~ 
-75 -50 -25 0 25 50 75 100 125 

TA - Free-Air Temperature - °e 

Figure 11 

6 

5 
> 
1 

CD g, 
4 .I!I 

~ 
;; 
.e- 3 

" 0 
N 
1 

2 JJ 

o 

5 

> 4.5 
1 

CD 4 g, 

Jl! 
~ 3.5 
;; 
.e- 3 
" 0 

1 2.5 
CD 

1: 2 
g, 

J: 1.5 1 
::t: 

JJ 
0.5 

o 

o 

Z OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

Vee=5V 
RL = 470 n to Vee 
See Note B 

I I 
,/ Tp,=125°e -

,./ ,/ TA = 70°C 
V /' TA=25°C -

~ *,./ "'" TA = O°C 

*" TA=-55°C _ 

0.5 1.5 2 2.5 3 

VI - Enable G Input Voltage - V 

Figure 10 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

TA = 25°C 
I- See Note A -I\. 

....... 1\. ~ /,Vec=5.5V 

....... 1\. r\." ~ 
I. I . ~ 

/Vec=5V 

'lor\." ~ 
I. I I 

__ VCC= 4.5 V 

"-~ " '\ .'\ .'\ 
'\ .'\ '\. 

'\ '\. '" o -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 

IOH - High-Level Output Current - mA 

Figure 12 

t Data for temperatures below ooe and above lOoe are applicable to the SN55ALS194 circuits only. 
NOTES: A. The A input is connected to Vee during the testing of the Y outputs and to GND during the testing of the Z outputs. 

2-776 

B. The A input is connected to ground during the testing of the Y outputs and to Vee during the testing of the Z outputs. 
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TYPICAL CHARACTERISTICSt 

0.5 

0.45 

0.4 

0.35 

0.3 

0.25 

0.2 

0.15 

0.1 

0.05 

o 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

VCC=5V 
IOl=-20mA 
See Note A 

--r--- ---r--

-75 -50 -25 0 25 50 75 100 125 

TA - Free-Air Temperature - °e 

> 
0.9 

I 

i 0.8 

~ 0.7 

:; 
0.6 .& 

:::I 
0 

0.5 1 
....I 0.4 
~ 

....I 
I 

0.3 
....I .p 0.2 

0.1 

o 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 

TA=25°e 
See Note A 

Vee=4.5V 

Vee=5V -I ) 

b ~ 
A. ~ ;;;.-"'" 

...d ~ F""" Vee = 5.5 V 

~ 
~~ 

1/ 

I 

I 

'" 

o 10 20 30 40 50 60 70 80 90 100 

IOl - low-level Output Current - mA 

NOTE A: The A input is connected to GND during the testing of the Y outputs and to Vee during the testing of the Z outputs. 

80 

70 

C 60 
E 
I 

i 50 

:::I 
0 40 
~ 
Do 
:::I 30 1/1 
I 

~ 20 

10 

o 

Figure 13 

SUPPLY CURRENT 
vs 

SUPPLY VOLTAGE 

Outputs Enabled 
_ No load 

TA=25°e 

Inputs Grounded 

Inputs Open 

~ 

w", 
",. 

l,.......--" 

~ 

o 2 3 4 5 6 7 8 
Vee - Supply Voltsge - V 

Figure 15 

40 

35 

C 30 
E 
I 

~ 
25 

:::I 
0 20 

~ 
Do 

15 :::I 
III 

I 
0 

10 .9 

5 

o 
o 

Figure 14 

SUPPLY CURRENT 
vs 

SUPPLY VOLTAGE 

A Inputs OPen 0; Grou~ded 
Outputs Disabled 
No load 
TA = 25°C / 

/ 

V 
/ 

1/ 
) 

/ 
./ 

/ , 

2345678 

Vee - Supply Voltage - V 

Figure 16 

t OatS for temperatures below ooe and above 700e are applicable to the SN55AlS194 circuits only. 
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60 

TYPICAL CHARACTERISTICS 

! '!~ 
VCc.=5V 

SUPPLY CURRENT 
vs 

FREQUENCY 

"' 
Input = 0 to 3 V 

50 '-- Duty Cycle = 50% 

< 
E 
I 40 

E 
~ ::s 
0 30 
~ a. 
a. ::s 
UI 

20 I 
g 

10 

o 
10 k 

2-778 

CL = 30 pF to All Outputs II 

"',,; 

100 k 1M 10 M 

f - Frequency - Hz 

Figure 17 
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• Meet or Exceed the Requirements of ANSI 
Standards EIAITIA-422-B and EIAITIA-423-A 

• Meets ITU Recommendations V.1 0 and V.11 

• Designed to Operate Up to 20 Mbaud 

• -7 V to 7 V Common-Mode Input Voltage 
Range With 20o-mV Sensitivity 

• 3-State TTL-Compatible Outputs 

• High Input Impedance ... 12 kn Min 

• Input Hysteresis ••. 120 mV Typ 

• Single 5-V Supply Operation 

• Low Supply Current Requirement 
35 mA Max 

• Improved Speed and Power Consumption 
Compared to MC3486 

description 

The SN55ALS195 and SN75ALS195 are four 
differential line receivers with 3-state outputs 
designed using advanced low-power Schottky 
technology. This technology provides combined 
improvements in die design, tooling production, 
and wafer fabrication, which in turn, provide 
lower power consumption and permit much 
higher data throLighput than other designs. The 
devices meet the specifications of ANSI 
Standards EIAlTIA-422-B and EIAlTIA-423-A 
and ITU Recommendations V.1 0 and V. 11. The 
3-state outputs permit direct connection to a 
bus-organized system with a fail-safe design that 
ensures the outputs will always be high if the 
inputs are open. 

SN55ALS195,SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLLS010D-JUNE 1986- REVISED MAY 1995 

SN55ALS195 ..• J OR w PACKAGE 
SN75ALS195 ..• J OR N PACKAGEt 

(TOP VIEW) 

18 1 Vcc 
1A 48 
1Y 4A 

1,2EN 4 4Y 
2Y 3,4EN 
2A 3Y 

3A 

SN55ALS195 ... FK PACKAGE 
(TOP VIEW) 

1Y 
3 2 1 2019 

4 18 4A 
1,2EN 5 17 4Y 

NC 6 16 NC 
2Y 7 15 3,4EN 
2A 8 14 3Y 9 10 11 1213 

NC - No intemal connection 
t For surface-mount package, see the SN75ALS199. 

The devices are optimized for balanced multipoint bus transmission at rates up to 20 megabits per second. The 
input features high input impedance, input hysteresis for increased noise immunity, and an input sensitivity of 
±200 mV over a common-mode input voltage range of ± 7 V. The devices also feature an active-high enable 
function for each of two receiver pairs. The SN55ALS195 and SN75ALS195 are designed for optimum 
performance when used with the SN55ALS194 and SN75ALS194 quadruple differential line drivers. 

The SN55ALS195 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN75ALS195 is characterized for operation from O°C to 70°C. 
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logic symbolt logic diagram 

1,2EN 

1A 

1B 

2A 

2B 

3,4EN 

3A 

3B 

4A 

4B 

4 

2 

1 1'0. 

6 

7 1'0. 

12 

10 

9 1'0. 

14 

15 ..... 

lEN ,.J '-1 
.JTt> 

] V 

EN ,.J a, 
.JTt> 

] V 

4 
1,2EN 

3 
2 

1A 
1Y 

1B 
5 

2Y 
6 

2A 
7 

2B 

11 
3Y 

3,4EN 
12 

13 
4Y 

3A 
10 

9 
3B 

trhis symbol Is in accordance with ANSIIIEEE Std 91-1984 
and lEe Publication 617-12. 

4A 14 

4B 15 

Pin numbers shown are for the J, N, and W packages. 
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FUNCTION TABLE 
(each r_lver) 

DIFFERENTIAL INPUTS ENABLE 
A-B EN 

VIO <!0.2 V H 

-0.2V < VIO < 0.2 V H 

VIOS-O.2V H 

X L 

Open H 

OUTPUT 
Y 

H 

? 

L 

Z 

H 

H • high level, L. low level, X = Irrelevant, ? • indeterminate. 
Z = high impedance (off) 

-!I1TEXAS 
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schematics of inputs and outputs 

EQUIVALENT OF EACH A OR B INPUT EQUIVALENT OF EN INPUTS EQUIVALENT OF ALL OUTPUTS 

VCC ---~~-~--

18 kfl 
NOM 

Input -e-'VVIr ..... .---I 

Vcc (A) 
or 

GND (B) 

2kfl 
NOM 

GND ---..... --.--_-

Vce --------..... --.--

Input 

GND --'--...... ~t-----

50 kfl 
NOM 

Vec 

Output 

GND 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage, A or B inputs, VI ............................................................. ±15 V 
Differential input voltage, VIO (see Note 2) .................................................. ±15 V 
Enable input voltage, VI ...................................................................... 7 V 
Low-level output current, IOL ............... ,.............................................. 50 mA 
Continuous total dissipation ........................................... See Dissipation Rating Table 
Operating free-air temperature range, T A: SN55ALS 195 ............................ - 55°C to 125°C 

SN75ALS195 ................................ O°C to 70°C 
Storage temperature range, Tstg .................................................. - 65°C to 150°C 
Case temperature for 60 seconds, T c: FK package ................ ; .............. ; ........ " 260°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J, N, or W package ............. 300°C 

t Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device atthese or any other conditions beyond those indicated under recommended operating conditons is not implied. 
Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 
2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

PACKAGE 

FK 
J (SN55ALS195) 

J (SN75ALS195) 

N 

W 

DISSIPATION RATING TABLE 

TA~25°e DERATING FACTOR 
POWER RATING ABOVE T A = 25°C 

1375mW 

1375mW 

1025mW 

1150mW 

1000mW 

11.0mW/oC 

11.0mW/oC 

8.2mW/oC 

9.2,mWoC 

8.0mW/oC 

~TEXAS 
INSTRUMENTS 

TA = 700 e 
POWER RATING 

880mW 

880mW 

656mW 

736mW 

640mW 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

TA = 125°e 
POWER RATING 

275mW 

275mW 

N/A 

N/A 

200mW 
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SN55ALS195, SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLLS010D -JUNE 1986 - REVISED MAY 1995 

recommended operating conditions 

SN55ALS195 SN75ALS195 
UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, VCC 4.5 5 5.5 4.75 5 5.25 V 

Common-mode input voltage, VIC ±7 ±7 V 

Differential input voltage, V ID ±12 ±12 V 

High-level input voltage, VIH 2 2 V 

Low-level input voltage, VIL 0.8 0.8 V 

High-level output current, 10H -400 -400 !lA 
Low-level output current, 10L 16 16 mA 

Operating free-air temperature, TA -55 125 0 70 ·C 

electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONSt MIN TYp.1: MAX UNIT 

VIT+ 
Positive-going input threshold 
voltage 200 mV 

VIT-
Negative-going input threshold 
voltage -200§ mV 

Vllys Hysteresis voltage (VIT + - VIT-) 120 mV 

VIK Enable-input clamp voltage VCC=MIN, 11=-18mA -1.5 V 

VOH High-level output voltage VCC=MIN, VID =200 mV, 10H = - 400 !lA, 2.5 3.6 V See Figure 1 

VCC=MIN, 10L = 8 rnA 0.45 
VOL LOW-level output voltage VID = - 200 mV, V 

See Figure 1 10L= 16 mA 0.5 

VCC=MAX, VIL = 0.8 V, VID =-3 V, 20 

10Z 
High-impedance-state Va = 2.7 V 

!lA output current VCC=MAX, VIL = 0.8 V, VID =3 V, -20 
Va = 0.5 V 

Other input at 0 V, VCC=MIN, VI= 15V 0.7 1.2 
II Line input current mA 

See Note 3 VCC=MAX, VI=-15V -1 -1.7 

High-level enable-input current 
VIH = 2.7 V 20 

IIH VCC=MAX 
VIH=5.25V 100 

!lA 

IlL Low-level enable-input current VCC=MAX, VIL = 0.4 V -100 !lA 
I] Input resistance 12 18 kn 

lOS Short-circuit output current VCC=MAX, VID=3V, VO=O, -15 -78 -130 rnA See Note 4 

ICC Supply current VCC=MAX, Outputs disabled 22 35 rnA 
.. t For conditions shown as MIN or MAX, use the appropriate values specified under recommended operating conditions . 

:I: All typical values are at VCC = 5 V, TA = 25·C. 
§ The algebraic convention, in which the less positive limit is designated minimum, is used in this data sheet for threshold voltage levels only. 
NOTES: 3. Refer to ANSI Standards EIAfTIA-422-8 and EIAfTIA-423-A for exact conditions. 

2-782 

4. Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



SN55ALS195, SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLLS010D -JUNE 1986 - REVISED MAY 1995 

switching characteristics, VCC = 5 V, CL = 15 pF, TA = 25°C 

tpLH 

tpHL 

tpZH 

tpZL 

tpHZ 

tpLZ 

PARAMETER TEST CONDITIONS MIN TYP MAX 

Propagation delay time, low- to high-level output 15 22 

Propagation delay time, high- to low-level output 
VID=Ot03V, See Figure 2 

15 22 

Output enable time to high level 13 25 
See Figure 3 

Output enable time to low level 10 25 

Output disable time from high level 19 25 
See Figure 3 

Output disable time from low level 17 22 

PARAMETER MEASUREMENT INFORMATION 

2V _-'--_...J 

500 

1.5V 

2V-------' 

TEST CIRCUIT 

Figure 1. VOH, VOL 

Inp~ 1.5V 
I 
I 

tPLH --+I 

Output 

IIOH +(-) 

\;5~-~-3V 

I . ov 
--+I r- tPHL 

_--~L---VOH 
I . 

1.3V 

VOL 

VOLTAGE WAVEFORMS 

UNIT 

ns 

ns 

ns 

ns 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR S 1 MHz, duty cycle S 50%, Zo - 50 (.l, 
tr S6 ns, tiS 6 ns. 

B. CL includes probe and jig capacitance. 

Figure 2. Test Circuit and Voltage Waveforms 

~1ExAs 
INSTRUMENTS 
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SN55ALS195,SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLLS010D -JUNE 1986- REVISED MAY 1995 

SW1 

2.5 V 

-2.5V --0 

PARAMETER MEASUREMENT INFORMATION 

Output 

2kO 
SW2 

~--------e-__ --__ -M~ __ --~N----o' o--5V 

See NoteC 

Generator 
(see Note A) 510 

CL =15pF 
"I' (see Note 8) 

Input 

3V 

---1.5V 
I 

--_...L-t- - --: 0 V 

TEST CIRCUIT 

SW1 to 2.5 V 
SW20pen 
SW3Closed 

Input 

tpZH ---+I l+­
I 

--.... I ,--- VOH 

tpZL 3V 

--- 1.5V 
I ___ ~I_ 0 V SW1 to -2.5 V 

I SW2Closed 
_ w- SW30pen 

tPZL -I I-

I . 

\. !---1.5V 

.... ---~-'- --OV 

Output 
r----v-~ .. 4.5V 

.--/ \:: 1.5 V 

VOL 

Output 

tpHZ 3V 
tpLZ 3V 

SW1 to 2.5 V 
Input 

SW1 to-2.5V ~~~ SW2Closed SW2Closed 
SW3Cloaed I SW3Closed 

I I --OV I 
tpHZ~ i+- tpLZ -+I 14-

* I I 1.4V 

• r=1::
H Y.5V L Output 0.5 V \. Output f--

VOL 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR S 1 MHz, duty cycle S 50%, Zo = 50 0, 
tr S6 ns, tfs 6 ns. 

2-784 

B. CL includes probe and jig capacitance. 
C. All diodes are 1 N3064 or equivalent. 

Figure 3. Test Circuit and Voltage Waveforms 
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SN55ALS195,SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLLS01 00 - JUNE 1986 - REVISED MAY 1995 

TYPICAL CHARACTERISTICSt 

OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 

VID = 200 mV 

-' I Vle=O 
RL = 8 kO to GND Vee=5.5V 

TA = 25·e 

0.5 

Vee=5V 

Vee=4.5V 

1.5 2 

Enable Voltage - V 

Figure 4 

OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 

2.5 

VCC = 5.5 V II 
VIO =-200 mV 

VCC=5V Vle=O 

3 

VCC=4.5V 
RL = 1 kO to Vec -
TA = 25·C 

0.5 1.5 2 2.5 3 

Enable Voltage - V 

Figure 6 

4 I 
TA = 125·e 

OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 

TA=70·e - ~ 
TA = 25·e 

> 3 
I 

_TA= o·C 

t 
~ 
'5 2 
~ o 
I 

~ 

> 
I 

G) 

I 
~ 
'5 
~ 
0 
I 

~ 

o 
o 

6 

5 

4 

3 

2 

o 
o 

0.5 

0.5 

TA=-55·C 

VCC=5V 
VID = 200 mV 
VIC=O 
RL = 8 kO to GND 

1.5 2 2.5 3 

Enable Voltage - V 

Figure 5 

OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 

I I 
.. - TA=-55·C 

_TA=o·e 

-- _TA=25·C -

-- _TA=70·C 

-- _TA=125·e -... - I I 
I I 

Vec=5V 
VID =-200 mV 
VIC=O 
RL = 1 kO to Vce 

1.5 2 2.5 3 

Enable Voltage - V 

Figure 7 

t Data for temperatures below o·e and above 70·e. and below 4.75 V and above 5.25 V, are applicable to SN55ALS195 circuits only. 
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SN55ALS195,SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLLS010D -JUNE 1986- REVISED MAY 1995 

> 
I 

CI) 
CI 

:ll! 
~ 
'5 
~ 
0 
I 

~ 

> 
I 

CI) 
CI 

:ll! 
~ 
'5 ,e. 
:> 
0 

1 
....I 
1: 
CI 
:r 
I 
J: 

J' 

TYPICAL CHARACTERISTICSt 

5 

4.5 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 

OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 

VCC=5V 
VIC=-12Vto12V 
10=0 
TA = 25°C 

VIT_ VIT+ 

- 200 -150 -100 - 50 0 50 100 150 200 

5 

4.5 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 

....... 

....... 

....... 

VIC - Differential Input Voltage - mV 

Figure 8 

HIGH·LEVEL OUTPUT VOLTAGE 
vs 

HIGH·LEVEL OUTPUT CURRENT 

VID = 200 mV 
VIC=O 
TA=25°C 

........ 

........ "- I 

,....,VCC=5.5V 

~ "" "-~ ,.,VCC=5V 

"- " ~ I I I 
" VCC=4.5V 

"-~ " '\ " '\ '\ ,,\ ,,\ 
'\ l'\ I\. 

o -10 -20 -30 -40 -50 -60 -70 -80-90-100 

10H - Hlgh·Level Output Current - mA 

Figure 10 

> 
I 

CI) 
CI 
S 
~ 
'5 
.& 
:> 
0 
Gi 
~ 

....I 
1: 
CI 
:r 
I 
J: 

J' 

> 
I 

CI) 
CI 
S 
~ 
'5 
~ 
0 

1 
....I 
1: 
CI 
:r 
I' 
J: 

J' 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 

HIGH·LEVEL OUTPUT VOLTAGE 
vs 

FREE·AIR TEMPERATURE 

I 

~ 10H=0 

~ ~ ....... I~H =-~ooJ 
V 

VCC=5V 
VID=200 mV 
VIC=O 

-75 -50 -25 0 25 50 75 100 125 

5 

4.5 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 

t... 
~ 
f---

TA - Free-Air Temperature - °c 

Figure 9 

HIGH·LEVEL OUTPUT VOLTAGE 
vs 

HIGH· LEVEL OUTPUT CURRENT 

VCC=5V 
VID = 200 mV 
VIC=O 

~ 
TA =-55°C 

L ,. I 

~ /TA=Oo~ 
-

/ ~ ~ '" TA = 25°C 
-", 

TA =70°C ~ ~ ~ 
TA '::125°C '\ ~ ~ 

'\ ~ ~ 
I~ N 

o -10 -20 -30 -40 -50 -60 -70-SO -90-100 

10H - Hlgh·Level Output Current - mA 

Figure 11 

t Data for temperatures below QOG and above 7QoG. and below 4.75 V and above 5.25 V. are applicable to SN55ALS195 circuits only. 
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SN55ALS195,SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

TYPICAL CHARACTERISTICSt 

LOW·LEVEL OUTPUT VOLTAGE 
vs 

FREE·AIR TEMPERATURE 

VCC=5V 
VIO = -200 mV 
VIC=O 

... 
~ r-- ...... 10=SmA 

" t--.. ...... r-..... 10=0 i""-
r--r--t--

SLLS01 00 - JUNE 1986 - REVISED MAY 1995 

-75 -50 -25 0 25 50 75 100 125 

TA - Free-Air Temperature - °C 

LOW·LEVEL OUTPUT VOLTAGE 
vs 

LOW·LEVEL OUTPUT CURRENT 

I ) 
VCC = 4.5 ~ ......... 
VCC=5V ) V 
VCC = 5.5 v ........... 

~ Vj 
./ ~ 

~ ~ 
~ 

VIO = -200 mV 
VIC=O 
TA = 25°C 

Figure 12 

> 
I 

Q) 
C» 

~ 
~ 
:; 
.e-
" 0 

1 
...I 

~ 
...I 
I 
...I 

~ 0.1 

LOW·LEVEL OUTPUT VOLTAGE 
vs 

LOW·LEVEL OUTPUT CURRENT 

O~~--~--~--~--~--~~~--' 

o 10 20 30 40 50 60 70 SO o 10 20 30 40 50 60 70 80 

10L - Low·Level Output Current - rnA 10L - Low-Level Output Current - rnA 

Figure 13 Figure 14 

t Data for temperatures below DoC and above 70·C, and below 4.75 V and above 5.25 V, are applicable to SN55ALS195 circuits only. 
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SN55ALS195, SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLLSOl 00 - JUNE 1986 - REVISED MAY 1995 

TYPICAL CHARACTERISTICSt 

50 
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SUPPLY CURRENT 
vs 

SUPPLY VOLTAGE 

VIO =-200 mV 
VIC=O 
10=0 
TA = 25·C 

II 
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SUPPLY CURRENT 
vs 

FREE·AIR TEMPERATURE 

I J 
VCC= 5.5 V 

VCC=5V 
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VID =-200mV 
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10=0 
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VCC - Supply Voltage - V 

Figure 15 

SUPPLY CURRENT 
vs 

DIFFERENTIAL INPUT VOLTAGE 

I I 
VCC=5.5V 

.1 • ~ 
VCC=5V 

Vec = 4.5 V 

10=0 
Outputs Enabled 
VIC=O 
TA = 25·C 

o 
-200 -100 o 100 

VID - Differential Input Voltage - mV 

Figure 17 

40 

35 

30 

25 

20 

15 

10 

5 

o 
200 10 k 

T A - Free-Air Temperature _·C 

VCC = 5'::; 

Figure 16 

SUPPLY CURRENT 
vs 

FREQUENCY 

,n 

VI = ± 1.5-V Square Wave 
CL=15pF 
Four Channels Driven 
TA = 25·C 

"., 

100 k 1M 

V 

10M 

f - Frequency - Hz 

Figure 18 

~ 

t Data for temperatures below D·C and above 7D·C, and below 4.75 V and above· 5.25 V, are applicable to SN55ALS 195 circuits only. 
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SN55ALS195,SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

SLLS01 OD - JUNE 1986 - REVISED MAY 1995 

TYPICAL CHARACTERISTICSt 

30 

25 

20 

15 

10 

INPUT RESISTANCE 
vs 

FREE-AIR TEMPERATURE 

-~ ~ ./ 
V 

5 r-~---+---r---r--~--+---+-~ 

o ~~ __ ~ __ ~ __ ~ __ ~ __ ~ __ ~~ 
-75 -50 -25 0 25 50 75 100 125 

TA - Free-Air Temperature - °e 

Figure 19 

SWITCHING TIME 
vs 

FREE-AIR TEMPERATURE 

Vee = 5V 
el=15pF 

25~~r-~---+---r--~--+ 

20r-~r-~---+---r--

5r-~r-~---+---r---r--+---+---1 

o 
-~75~-~5~0---~2~5--~0---2~5--~50~-7~5---1~0-0~125 

TA - Free-Air Temperature - °e 

Figure 21 
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INPUT CURRENT 
vs 

INPUT VOLTAGE TO GND 

TA = 25°e 
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VI -Input Voltage to GND - V 

Figure 20 

PROPAGATION DELAY TIME 
vs 

SUPPLY VOLTAGE 

el = 15 pF 
TA = 25°e 

I 
tpHl 

tplH 

4.5 4.6 4.7 4.8 4.9 5 5.1 5.2 5.3 5.4 5.5 

Vee - Supply Voltage - V 

Figure 22 

t Data for temperatures below DOG and above 7DoC, and below 4.75 V and above 5.25 V, are applicable to SN55AlS195 circuits only. 
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• Single Chip With Easy Interface Between 
UART and Serial-Port Connector of an 
External Modem or Other Computer 
Peripheral 

• Five Drivers and Three Receivers Meet or 
Exceed the Requirements of ANSI 
EIAITIA-232-E and ITU Recommendation 
V.28 Standards 

• Designed to Support Data Rates Up To 
120 kbps 

• ESD Protection Meets Or Exceeds 10 kVon 
R8-232 Pins and 5 kV on All Other Pins 
(Human-Body Model) 

• Complement to the SN75185 
• Pin-to-Pin Replacement for the Goldstar 

GD75323 

• Functional Replacement for the MC145405 

description 

The SN75196 combines five drivers and three 
receivers from the trade-standard SN75188 and 
SN75189 bipolar quadruple drivers and receivers, 
respectively. The flow-through design of the 
SN75196 decreases the part count, reduces the 
board space required, and allows easy intercon­
nection of the UART and serial-port connector. 
The all-bipolar circuits and processing of the 
SN75196 provide a rugged, low-cost solution for 
this function. 

The SN75196 complies with the requirements of 
the ANSI EIAITIA 232-E and ITU (formerly eelTT) 
V.28 standards. These standards are for data 
interchange between a host computer and 
peripheral at signal rates of up to 20 kbps. The 
switching speeds of the SN75196 are fast enough 
to support rates of up to 120 kbps with lower 
capacitive loads (shorter cables). Interoperability 
at the higher signaling rates cannot be assured 
unless the designer has design control of the 
cable and the interface circuits at both ends. For 
interoperability at signaling rates to 120 kbps, use 
of EIAlTIA-423-8 (ITU V.10) and EIAlTIA-422-B 
(ITU V.11) standards are recommended. 

The SN75196 is characterized for operation over 
a temperature range of ooe to 70°C. 

SN75196 
MULTIPLE RS·232 DRIVER AND RECEIVER 

DW OR N PACKAGE 
(TOP VIEW) 

Vee Voo 
1DA 10Y 
20A 3 20Y 
30A 4 30Y 
1RY 5 1RA 
2RY 6 2RA 
40A 7 40Y 
3RY 8 3RA 
50A 9 50Y 
GNO 

logic symbolt 

iDA 
2DA 
3DA 
1RY 
2RY 

4DA 

3RY 
5DA 

2 
3 
4 

5 
6 

7 

8 

9 

t> 
t> 
t> 

11. 

11. 

t> 
11. 

t> 

SLLS188- MAY 1995 

19 

18 
17 

16 
15 

14 
13 

12 

1DY 
2DY 
3DY 
iRA 

2RA 
4DY 

3RA 

5DY 

t This symbol is in accordance with ANSIIIEEE Sid 91-1984 and 
lEe Publication 617-12. 

logic diagram (positive logic) 

2 """ 19 iDA ~ 1DY 

~~ 2DA ~ 2DY 

~ 3DA ~3DY 

~ 1RY ~ iRA 

~ 2RY ~ 2RA 

L~ 4DA ~4DY 

~ 3RY ~ 3RA 

~ 5DA ~5DY 
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SN75196 
MULTIPLE RS·232 DRIVER AND RECEIVER 

SLLS188 - MAY 1995 

schematic of each driver 

VDD 

Input DAx 

4.2kn 

GND ------. 

Vss 

To Other 
Drivers 

To Other Drivers 

11.6 kn 

10.4 kn 

To Other Drivers 

Resistor values shown are nominal. 

schematic of each receiver 

Input RAx 

9kn 

2kn 

3200 
DYx Output 

68.50 

5kO 1.66 kn 

RYx Output 

~~--~--~-~-*-~---- GND 

2-792 

Resistor values shown are nominal. 
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SN75196 
MULTIPLE RS-232 DRIVER AND RECEIVER 

SLLS188-MAY1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vcc (see Note 1) ........................................................... 10 v 
Supply voltage, Voo (see Note 1) ........................................................... 15 V 
Supply voltage, Vss (see Note 1) .......................................................... -15 V 
Input voltage range, VI: Driver ................................ , ...... " ............. , -15 V to 7 V 

Receiver .................................................. -30 V to 30 V 
Output voltage range, Vo (Driver) ................................................... - 15 V to 15 V 
Low-level output current, IOL (Receiver) ................................ . . . . . . . . . . . . . . . . . . .. 20 mA 
Continuous total dissipation .......................................... See Dissipation Rating Table 
Electrostatic discharge: DY and RA to GND (see Note 2) .................. Class 3, A: 10 kV, B: 500 V 

All pins (see Note 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Class 3, A: 5 kV, B: 300 V 
Operating free-air temperature range, T A ............................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds .............................. 260°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltages are with respect to the network ground terminal. 
2. Per MIL-STD-883C, Method 3015.7 

DISSIPATION RATING TABLE 

PACKAGE 
TAS2S·C DERATING FACTOR* 

POWER RATING ABOVE TA = 2S·C 

DW 1125 mW 9.0mW/·C 

N 1150 mW 9.2mW/·C 

* This is the inverse of the traditional iunction-to-case thermal resistance (RaJA). 

recommended operating conditions 

Supply voltage, VDD 

Supply voltage, VSS 

Supply voltage, VCC 

High-level input voltage, VIH 

Low-level input voltage, VIL 

High-level output current, IOH 

High-level output current, IOL 

Operating free-air temperature,TA 

Driver 

Driver 

Driver 

Receiver 

Driver 

Receiver 

~TEXAS 
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TA = 70·C 
POWER RATING 

720mW 

736mW 

MIN NOM MAX UNIT 

7.5 9 13.5 V 

-7.5 -9 -13.5 V 

4.5 5 5.5 V 

1.9 V 

0.8 V 

-6 
mA 

-0.5 

6 
mA 

16 

0 , 70 ·C 
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MULTIPLE RS-232 DRIVER AND RECEIVER 
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supply currents over Qperating free-air temperature range 
PARAMETER TEST CONDITIONS MIN MAX UNIT 

VDO =9V, VSS=-9V 25 
All inputs at 1.9 V, No load rnA 

VOO=12V, VSS=-12V 32 
100 Supply current from VOO 

VOO =9 V, VSS=-9V 7.5 
All inputs at 0.8 V, No load mA 

VOO = 12V. VSS=-12V 9.5 

VOO =9 V, VSS=-9 V -25 mA 
All inputs at 1.9 V, No load 

VOO = 12V. VSS=-12V -32 mA 
ISS Supply current from VSS 

VOO =9V, VSS=-9V -5.3 mA 
All inputs at 0.8 V, No load 

VOO=12V, VSS=-12V -5.3 rnA 

ICC Supply current from VCC VCC=5 V, All inputs at 5 V, No load 20 rnA 

DRIVER SECTION 

electrical characteristics over operating free-air temperature range, Vee = 9 V, VSS = -9 V, 
Vee = 5 V, (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

VOH High-level output voltage VIL = 0.8 V, RL = 3 kO, See Figure 1 6 7.5 V 

VOL LOW-level output voltage (see Note 2) VIH = 1.9 V, RL=3kO, See Figure 1 -7.5 -6 V 

IIH High-level input current VI=5V, See Figure 2 10 I1A 
IlL Low-level input current VI =0, Sell Figure 2 -1.6 mA 

IOS(H) 
High-level short-circuit output current 

VIL = 0.8 V, VO=O, See Figure 1 -4.5 -9 -19.5 mA 
(see Note 4) 

IOS(L) 
Low-level short-{)ircuit output current 

VIH =2V, VO=O, See Figure 1 4.5 9 19.5 mA 
(see Note 4) 

ro Output resistance (see Note 5) Vce= VOO = VSS = 0, Va =-2 Vt02V 300 0 
.. .. 

NOTES: 3. The algebraiC convention, where the more positive (less negative) limit IS deSignated as maXimum, IS used In this data sheet for logiC 
levels only, e.g., if -1 0 V is a maximum, the typical value is a more negative voltage. 

4. Output short-circuit conditions must maintain the total power dissipation below absolute maximum ratings. 
5. Test conditions are those specified by EIAlTIA-232-F and as listed above. 

switching characteristics, Vee = 12 V, VSS = -12 V, Vee = 5 V ±10%, TA = 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tpLH Propagation delay time, low- to high-level output RL = 3 kO to 7 kO, CL = 15 pF, 315 500 ns 

tpHL Propagation delay time, high- to low-level output See Figure 3 75 175 ns 

RL = 3 kO to 7 kO, CL = 15 pF, 
60 100 ns 

trLH Transition time, low- to high-level output 
See Figure 3 

RL = 3 kO to 7 kO, CL = 2500 pF, 
See Figure 3 and Note 6 

1.7 2.5 lIS 

RL = 3 kO to 7 kO, CL = 15 pF, 
40 75 ns 

trHL Transition time, high- to low-level output (see Note 6) 
See Figure 3 

RL = 3 kO to 7 kO, CL= 2500 pF. 
See Figure 3 and Note 7 

1.5 2.5 lIS 

NOTES: 6. Measured between -3-V and 3-V pOints of the output waveform (EIAlTIA-232-E conditions), all unused inputs are tied either high 
or low .. 

2-794 

7. Measured between 3-V and -3-V points of the output waveform (EIAlTIA-232-E conditions), all unused inputs are tied either high 
or low. 
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RECEIVER SECTION 

electrical characteristics over recommended operating conditions (unless otherwise noted) 

PARAMETER TEST CONDITIONS 

I TA = 25°C 
VIT+ Positive-going threshold voltage See Figure 5 

ITA=0°Ct070°C 

VIT- Negative-going threshold voltage 

Vhys Input hysteresis (VIT + - VIT-) 
See Figure 5 

I VIH = 0.75 V 
VOH High-level output voltage 10H = -0.5 rnA I 

Inputs open 

VOL Low-level input voltage 10L= 10 rnA, VI =3V 

VI =25V, See Figure 5 
IIH High-level input current 

VI=3V, See Figure 5 

VI =-25V, See Figure 5 
IlL Low-level output current 

See Figure 5 VI =-3 V, 

lOS Short-circuit output current See Figure 4 

t All typical values are at TA = 25°C, VCC = 5 V, VOO = 9 V, and VSS = -9 V. 

switching characteristics, VCC = 5 V, Vee = 12 V, Vss = -12 V, TA = 25°C 

tpLH 

tpHL 

trLH 

trHL 

PARAMETER TEST CONDITIONS 

Propagation delay time, low- to high-level output 

Propagation delay time, high- to low-level output CL=50 pF, RL=5kQ, 

Transition time, low- to high-level output See Figure 6 

Transition time, high- to low-level output 

PARAMETER MEASUREMENT INFORMATION 

VDD 
Vec 

VSS 

IOS(L) .-
--(])-- VDD or GND 

-IOS(H) --. 
--(])-- VSS or GND 

l·L"~ 

MIN Typt 

1.75 1.9 

1.55 

0.75 0.97 

0.5 

2.6 4 

2.6 

0.2 

3.6 

0.43 

-3.6 

-0.43 

-3.4 

MIN TYP 

107 

42 

175 

16 

VDD 
Vee 

VSS 

MAX UNIT 

2.3 

2.3 
V 

1.25 

5 
V 

0.45 V 

8.3 
rnA 

-8.3 
rnA 

-12 rnA 

MAX UNIT 

500 ns 

150 ns 

525 ns 

60 ns 

Figure 1. Driver Test Circuit 
for VOH, VOL, IOS(H), and IOS(L) 

Figure 2. Driver Test Circuit for IIH and IlL 
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PARAMETER MEASUREMENT INFORMATION 

Inp~.5V 1.5~ 
--3V 

I I ~--------ov 
I 

14 ~I tPHL I... ~I tpLH 

CL 
(see Note B) 

I I I I 711 90% VOH 
900/0 ~ 60% 500/0 I 

Output i ~~ . .;,;100/0;.;.;.. ____ .....;;100/0-.;..;~ 1. ___ VOL 

TEST CIRCUIT 
tTHL . +-.I :.-.I- tTLH 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: tw ~ 25 lIS. PRR - 20 kHz. Zo ~ 50 C, tr - tf < 50 ns. 
B. CL includes probe and jig capacitance. 

Figure 3. Driver Test Circuit and Voltage Waveforms 

~-IOH 

VSS 

Figure 4. Receiver Test Circuit 
for los 

VDD 

TEST CIRCUIT 

CL 
(eeeNote B) 

Figure 5. Receiver Test Circuit 
for VIT. VOH. and VOL 

Inp::./r' 500/0 

--------
50~ 

I 
~ 

I I 
iOIII tPHL i4 ~ tpLH 
I I I I 

900/0~% ''''-4-=-Output 
I 10% 

I I 
tTHL~ ~tTLH 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has t/le following characteristics: tw = 25 lIS. PRR - 20 kHz. Zo = 50 C, !r = tf < 50 ns. 
B. CL includes probe and jig capacitance. 

Figure 6. Receiver Propagation and Transition Times 
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5V 

-6V 

VOH 

VOL 
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SN75196 
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TYPICAL CHARACTERISTICS 

DRIVER SECTION 

VOLTAGE TRANSFER CHARACTERISTICS 
20 

Voo = 12 V, VSS = -12 V 

I .} .1 I " 
VOO =9V, VSS =-9V 

16 

I I I I I 
12 

0( 
E 8 

I-VOO = 6V, VSS=-6V I 
-;: 

4 !1 
B 0 ; 
:& -4 :::I 
0 
I -8 .9 

VOO=9V 

OUTPUT CURRENT 
vs 

OUTPUT VOLTAGE 

VSS=-9V 

JOL(VII= 1.9~ TA=25°C 

I / 
J / -~ .. j -/ -~--I- -V / T3-kn 

/ --V Load LIne -
RL=3kn 

-12 

!-""'VOH(VI = 0.8 V) 

TA=25°C -16 

I I 
-20 o 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 -16 -12 -8 -4 0 4 8 12 16 

VI -Input Voltage - V 

Figure 7 

SHORT-CIRCUIT OUTPUT CURRENT 
vs 

FREE-AIR TEMPERATURE 

IOS(L) (VI = 1.9 V) 

VOO=9V 
I- VSS=-9V 

Vo=O 

IOS(H) (VI = 0.8 V) 

o 10 20 30 40 50 60 70 

TA - Free-AIr Temperature - °C 

Figure 9 

1000 

~ 
:> 100 
I 

i 
I 

I 

gj 10 

1 
10 
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.... 

Vo - Output Voltage - V 

Figure 8 

SLEW RATE 
vs 

LOAD CAPACITANCE 

VOO=9V 
VSS=-9V 
RL=3kn 
TA=25°C 

"' 

1"-

" 
100 1000 10000 

CL - Load CapacItance - pF 

Figure 10 
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TYPICAL CHARACTERISTICS 

RECEIVER SECTION 

2.4 

2.2 
> 
I 2 

_i 1.8 
~ 
'C 1.6 

I 1.4 
.c 
~ 1.2 a. 
.5 
I 

!:: > 0.8 

> 
I 

-8 

0.6 

0.4 

6 

S 

4 

:e 3 

J 
< 

2 

o 

INPUT THRESHOLD VOLTAGE 
vs 

FREE·AIR TEMPERATURE 

VIT+ 

-

VIT_ 

10 20 30 40 SO 60 70 

T A - Free-Air Temperature - ·C 

Figure 11 

NOISE REJECTION 

\ \ VCC=SV 
TA =2S·C 
See Note A 

1\ 
, I IIIII 
I\, 

Cc = 300 pF 
"I I I i II 

~ \ 
, I IIIII 

\ I-CC= SOOpF 

.... 1--

>< ~, ~ CC=12pF 
~ ~ 

I I-H' 
CC=100pF 

> 
I 

G) 
DI 
! 
~ 
'C 
0 .c 

i! 
.c 
t-
'5 
Q. 

.5 
I 

!:: 
> 

> 
I 

G) 
DI 
! 
~ 
~ 
Q. 
Q. 
:::I 
III 
E 
:::I 
E 
'R .. 
:::E 
I 
Q 
Q 
> 

2 

1.8 

1.6 

1.4 

1.2 

O.S 

0.6 

0.4 

0.2 

o 
2 

16 

14 

12 

10 

8 

6 

4 

2 

3 

INPUT THRESHOLD VOLTAGE 
vs 

SUPPLY VOLTAGE 

VIT+ 

VIT_ 

4 S 6 7 8 
VCC - Supply Voltage - V 

Figure 12 

MAXIMUM SUPPLY VOLTAGE 
vs 

FREE·AIR TEMPERATURE 

RL '" 3 kn (from each output to GND) 
o 

9 10 

o 
10 40 100 400 1000 400010000 o 10 20 30 40 SO 60 70 

tw - Pulse Duration - ns 

NOTE A: This figure shows the maximum amplitude of a 
positive-going pulse that, starting from 0 V, will not 
cause a change of the output level. 

Figure 13 
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APPLICATION INFORMATION 

Diodes placed in series with the V DD and V 55 pins protect the SN75196 in the fault condition in which the device 
outputs are shorted to V DD or V 55 and the power supplies are at low and provide low-impedance paths to ground 
(see Figure 15). 

VSS 

I 
-.L 

Figure 15. Power-Supply Protection to Meet Power-Off Fault Conditions of EIA/TIA-232-E 

TL16C4S0 
ACE 

VSS GND 
Rf 43 9 SDA SOY 

DTR 37 8 3RY 3RA 

CTS 40 7 4DA 4DY 
SO 13 6 

2RY 2RA 

RTS 36 S 
SN7S196 

1RY 1RA 
SI 11 4 3DA 3DY 

_ 41 3 
DSR 2DA 2DY 
_ 42 2 
DCD 1DA 1DY 

VCC VDD 

SV 

-12V 
11 -::-

EIAITIA-232-E 
DB9S 
Connector 

12 RI ~~~ ____ -, ________ r-______ .9 

13 DTR cst 

14 CTS -::-

1S TX C4t 

16 RTS -::-

17 RX 

18 DSR 6 

19 OeD C2t 

20 
12V 

t See Figure 10 to select the correct values for the loading capacitors (C1, C2, C3, C4 and C5), which may be required 10 meet the RS-232 
maximum slew-rate requirement of 30 V/Jll3. The value of the loading capacitors required depends upon the line length and desired slew rate, 
but is typically 330 pF. 

NOTE C. To use the receivers only, VDD and VSS must both be powered or tied to ground. 

Figure 16. Typical Connection 
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• Meets or Exceeds the Requirements of ITU 
Recommendations V.10, V.11, X.26, and 
X.27 

• Designed for Multipoint Bus Transmission 
on Long Bus Lines In Noisy Environments 

• Designed to Operate Up To 20 Mbaud 

• 3-State Outputs 
• Common·Mode Input Voltage Range 

-7Vt07V 

• Input Sensitivity •.. ± 300 mV 

• Input Hysteresis .•. 120 mV Typ 

• High·lnput Impedance ..• 12 kn Min 

• Operates from Single SOV Supply 

• Low Supply Current Requirement 
35 mA Max 

• Improved Speed and Power Consumption 
Compared to AM26LS32A 

description 

The SN75ALSI97 is a monolithic, quadruple line 
receiver with 3-state outputs designed using 
advanced, low-power, Schottky technology. This 
technology provides combined improvements in 
bar design, tooling production, and wafer 
fabrication. This, in turn, provides significantly less 
power requirements and permits much higher 
data throughput than other designs. The device 
meets the specifications of ITU 
Recommendations V.1 0, V.11, X.26, and X.27. It 
features 3-state outputs that permit direct 
connection to a bus-organized system with a 
fail-safe design that ensures the outputs will 
always be high if the inputs are open. 

The device is optimized for balanced, multipoint 
bus transmission at rates up to 20 megabits per 
second~ The input features high-input impedance, 
input hysteresis for increased noise immunity, and 
an input sensitivity of ±300 mV over a 
common-mode input voltage range of -7 V to 7 V. 
It also features active-high and active-low enable 
functions that are common to the four channels. 
The SN75ALS197 is designed for optimum 
performance when used with the SN75ALS192 
quadruple differential line driver. 

The SN75ALS197 is characterized for operation 
from O°C to 70°C. 

SN75ALS197 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS045B-JANUARY 1989 - REVISED MAY 1995 

D OR N PACKAGE 
(TOP VIEW) 

1B 
1A 

2B 
GND 

Vcc 
4B 
4A 
4Y 
G 
3Y 
3A 
3B 

logic symbolt 

G 

G 

1A 

1B 

2A 
2B 

3A 
3B 
4A 
4B 

4 

12 

2 

1 

6 
7 

10 
9 
14 
15 

~ 1 J r.... EN 

T- r 
EC> 

] " 
v 

r.... 

r.... 

" 

3 
1Y 

5 
2Y 

11 
3Y 

13 
4Y 

tThis symbol is in accordance with ANSIIIEEE Std 91-1984 and 
IEC Publication 617-12. 

logic diagram (positive logic) 

4 
G 

12 

1A 
2 

1B 

2A 
6 

2B 
7 

3A 
10 

3B 
9 

4A 14 

4B 
15 

3 1Y 

5 2Y 

11 3Y 

13 4Y 
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SLLS045B-JANUARY 1989 - REVISED MAY 1995 

FUNCTION TABLE 
(each receiver) 

DIFFERENTIAL INPUTS ENABLES OUTPUT 
A-B G G y 

VIO ~ 0.3 V 
H X H 
X L H 

-0.3 V <VIO <0.3 V 
H X ? 
X L ? 

VID,,-0.3 V 
H X L 
X L L 

X L H Z 

Open 
H X H 
X L H 

H = high level, L = low level, X = Irrelevant, ? = Indeterminate, 
Z = high impedance (off) 

schematics of inputs and outputs 

EQUIVALENT OF EACH A OR B INPUT 

Vcc -----.--.--
3kn 
NOM 

18kn 
NOM 

Input ..... -'W'v-4,....--l 

EQUIVALENT OF G OR G INPUTS 

Vcc -------.---.---

300 kn Input ---1~"'" 
NOM 

2kn 
VCC (A) NOM 

or GND ~~-..-..... ----
GND (B) 

EQUIVALENT OF ALL OUTPUTS 

SOkn 
NOM 

Vcc 

Output 

GND GND 

2-802 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Input voltage, V I (A or B inputs) ............................................................ ±15 V 
Differential input voltage, VID (see Note 2) .................................................. ±15 V 
Enable input voltage, VI ...................................................................... 7 V 
Low-level output current, IOL ........................................... ;.................. 50 mA 
Continuous total dissipation ........................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................. . . . . . . . . . . . . . . .. O°C to 70°C 
Storage temperature range, Tstg .................................................. - 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at'these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 
2. Differential input voHage is measured at the noninverting input with respect to the, corresponding inverting input. 

PACKAGE 

D 

N 

DISSIPATION RATING TABLE 

TA:S:25°C 
POWER RATING 

950mW 

1150 mW 

DERATING 
FACTOR 

7.6 mW/oC 

9.2mW/oC 

TA = 70°C 
POWER RATING 

608mW 

736mW 

recommended operating conditions 

Supply voltage, VCC 

Common-mode input voltage, VIC 

Differential input voltage, V I D 

High-level input voltage, VIH 

Low-level input voltage, V I L 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, TA 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

MIN NOM MAX 

4.75 5 5.25 

±7 

±12 

2 

0.8 

-400 

16 

0 70 

UNIT 

V 

V 

V 

V 

V 

!lA 
mA 

°c 
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QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS0458 - JANUARY 1989 - REVISED MAY 1995 

electrical characteristics over recommended range of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIT+ Positive-going input threshold voltage 300 mV 

VIT- Negative-going input threshold voltage -300:1: mV 

Vhvs Hysteresis voltage (VIT + - VIT _) See Figure 4 120 mV 

VIK Enable-input clamp voltage II =-18 rnA -1.5 V 

VOH High-level output voHage VID = 300 mY, 10H = - 400 IlA 2.7 3.6 V 

10L = 8 rnA 0.45 
VOL Low-level output voltage VID=-300mV V 

10L= 16 rnA 0.5 

VO= 2.4 V 20 
10Z High-impedance-state output current VCC =5.25 V 

VOH=O.4V -20 
IlA 

Other input at 0 V, VI = 15 V 0.7 1.2 
I, Line input current rnA 

See Note 3 VI=-15V -1.0 -1.7 

VIH = 2.7 V 20 
IH High-level enable-input current 

VIH=5.25V 100 
IlA 

IlL Low-level enable-input current VIL = 0.4 V -100 IlA 
I nput resistance 12 18 k.Q 

lOS Short-circuit output current§ VID =3V, VO=O -15 -78 -130 rnA 

ICC Supply current Outputs disabled 22 35 rnA 

t All typical values are at VCC = 5 V, TA = 25°C. 
:I: The algebraic convention, in which the less positive limit is designated minimum, is used in this data sheet for threshold voltage levels only. 
§ Not more than one oUtput should be shorted at a time, and the duration of the short circuit should not exceed one second. 
NOTE 3: Refer to ANSI Standard EINTIA-422-8 and EIAlTIA-423-8 for exact conditions. 

switching characteristics, Vee =5 v, TA = 25°C 

tpLH 

tPHL 

tpZH 

tpZL 

tpHZ 

tpLZ 

2-804 

PARAMETER TEST CONDITIONS 

Propagation delay time, low- to high-level output VID = -2.5 Vto 2.5 V, CL=15pF, 
Propagation delay time, high- to low-level output See Figure 2 

Output enable time to high level 

Output enable time to low level 

Output disable time from high level 

Output disable time from low level 

CL = 15 pF, See Figure ~ 

CL = 15 pF, See Figure 3 

-!II TEXAS 
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MIN TYP MAX UNIT 

15 22 ns 

15 22 ns 

13 25 
ns 

11 25 

13 25 
ns 

15 22 
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PARAMETER MEASUREMENT INFORMATION 

Figure 1. VOH and VOL Test Circuit 

>--+-..... - Output 

1 Ir CL =15 PF 
1 (see Note B) 

1-
_.J -

Output 

2.5V 

"-___ -2.5 V 

TEST CIRCUIT VOLTAGE WAVEFORMS . 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s: 1 MHz, duty cycle s: 50%, Zo = 50 Q, 

tr s: 6 ns, tf s: 6 ns. 
B. CL includes probe and jig capacitance. 

Figure 2. tpLH and tpHL Test Circuit and Voltage Waveforms 
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QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS045B - JANUARY 1989 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Enable 

I+- $5ns 

I 

11.3 V 

II 

Test 
Point 

From Output -..----4 __ _.-.. -_. 
Under Test 

(see Note A) eLI 5kn 

LOAD CIRCUIT 

I+- $5ns 

I 
-9-0-%--T----- 3V 

I 
10% 

i~----OV 

Enable 

S1 

See Note B 

~$5ns 

I 
loll-- $ 5 ns 

I 
-90-%.....-T----- 3 V 

1 3V I 
. I 10% 
II~---OV 

See Note C II I 'II See NoteC 

II 
Enable 90% I },...,,9""OO/C""o -- 3 V 

1.3V 
Enable 90% 

G 1.3V 

II },....,9""O%""--- 3 V 
I 

G 1.3V 
10% ______ OV 

1+--"01- tpZH I I 0.5 V -l----l.-_-!- VOH 

Output 
51 Open 

52 Closed I I'-!.. ~ 1.4 V 
loll ~ 

81 Closed 
S2Closed 

Output 

I 10% 

loll ~ 
---"'\1 
SI Closed 

S20pen 

1.3 V 
10% ______ 0 V 

tPZL I S1 Closed 
I S2Closed 

tPLZ loll ~~_ ~1.4V 
1.3 V I 

_.J'_ VOL 

-E O•5V 

VOLTAGE WAVEFORMS FOR tPHZ and tPZH VOLTAGE WAVEFORMS FOR tpLZ and tPZL 

NOTES: A. CL includes probe and jig capacitance. 

2-806 

B. All diodes are 1 N3064 or equivalent. 
C. Enable G is tested with G high; G is tested with Glow. 

Figure 3. tpHZ. tpZH. tpLZ. and tPZL Load Circuit and Voltage Waveforms 
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SN75ALS197 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS0458 - JANUARY 1989 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 

VID= 300mV 
VIC=O 

VCC= 5.5 V RL = 8 kn to GND 
TA = 25°C 

VCC=5V 

VCC= 4.5 V 

0.5 1.5 2 2.5 

Enable Voltage - V 

Figure 4 

OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 

VCC = 5.5 V I .1. 
VID = -300mV 

VCC=5V VIC=O 

3 

VCC = 4.5 V 
RL=1 kntoVCC -
TA = 25°C 

0.5 1.5 2 2.5 3 

Enable Voltage - V 

Figure 6 
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OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 

TA=70°C-~ 
TA = 25°C 
TA = O°C 

VCC=5V 
VIC =300 mV 
VIC=O 
RL::: 8 kn to GND , 

0.5 1.5 2 2.5 3 

Enable Voltage - V 

Figure 5 

OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 

____ TA = O·C 

V- TA =25'C ~ 
V- TA =70°C 

VCC=5V 
VID=-3CO mV 
VIC=O 
RL=1 kntoVCC 

0.5 1.5 2 2.5 3 

Enable Voltage - V 

Figure 7 
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SN75ALS197 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS045B - JANUARY 1989 - REVISED MAY 1995 
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TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 
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HIGH-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 
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..-:--r ~I~ 
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VCC=5V 
VIO=300mV 
VIC=O 
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VID - Differential Input Voltage - mV 

FigureS 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

VID=300mV 
VIC=O 
TA=25·C 

" " " .}CC = 5.5 V 

" " " ~ JCC=5V 

" " V< r\. VCC = 4.5 V 

" ~ " " '\ '\ " .'\ '\ '\ .\. " 

-
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o 

TA - F.--Alr Temperatura - ·C 

Figure 9 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

VCC=5V 
VID=300mV -
VIC=O 

, 
~ 

TA=O·C 
./ V I I 

TA=25·C 
~ V I I 

r§ k TA=700C 

~ ~ 
~ ~ 

\ ~ 
0-10 -20-30-40-50-60-70-80-90-100 o -10 -20-30 -40 -50 -eO -70 -80 -90-100 

IOH - Hlgh~Level Output Current - mA 

Figure 10 
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SN75ALS197 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

TYPICAL CHARACTERISTICS 

LOW-LEVEL OUTPUT VOLTAGE 
VB 

FREE-AIR TEMPERATURE 

VCC=5V 
I- VIO = -300 mV 

VIC=O 

... 10=SmA 

~ 10=0 

SLLS0458 - JANUARY 1989 - REVISED MAY 1995 

o 10 20 30 40 50 60 70 80 

TA - Free-Air Temperature _·C 

Figure 12 

LOW-LEVEL OUTPUT VOLTAGE 
VB 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 

VIO=-300mV 
0.11---+--+--+--+- VIC = 0 

TA=25·C 
O~~--~---'---~~--~---'----I 

o 10 20 30 40 50 60 70 SO 

10L - Low-Level Output Current - mA 

Figure 13 
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Figure 14 
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SN75ALS197 
QUADRUPLE DIFFERENTIAL LINE RECE.lVER 

SLLS045B -JANUARY 1989 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 
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DIFFERENTIAL INPUT VOLTAGE 
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TA - Fre.Alr Temperature - °C 

VCC = 5',,' 

Figure 18 

SUPPLY CURRENT 
vs 
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VI = ± 1.5-V Square Wave 
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SN75ALS197 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS045B-JANUARY 1989- REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

30 

25 

INPUT RESISTANCE 
VB 

FREE·AIR TEMPERATURE 

20 

-~ 

15 

10 

5 

o 
o 10 20 30 40 50 60 70 80 

30 

25 

20 

15 

10 

5 

o 

TA - Free-Air Temperature - °e 

Figure 19 
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• Meets ANSI EIA/TIA·232·E and ITU 
Recommendation V.28 

• Very Low Supply Current 

• Sleep Mode: 
3-State Outputs In Hlgh·lmpedance State 
Ultra·Low Supply Current ••• 17 ~ Typ 

• Improved Functional Replacement for: 
SN75188, 
Motorola MC1488, 
National Semiconductor DS14C88, and 
DS1488 

• CMOS- and TTL·Compatlble Data Inputs 

• On·Chlp Slew· Rate Limit ••• 30 VljJS 
• Output Current Limit ••• 10 mA Typ 

• Wide Supply Voltage Range ••• ±4.5 V 
to±15 V 

description 

The SN65C198 and SN75C198 are monolithic 
low-power BI-MOS quadruple low-power line 
drivers designed to interface data terminal 
equipment (DTE) with data circuit-terminating 
equipment (DCE) in conformance with the 
specifications of ANSI EIA/TIA-232-E. The 
drivers of the SN65C198 and SN75C198 are 
similar to those of the SN75C188 quadruple 
driver. The drivers have a controlled-output slew 
rate that is limited to a maximum of 30 V/IJS. This 
feature eliminates the need for external 
components. 

The sleep-mode input. SM. can switch the outputs 
to high impedance. which avoids the transmission 
of corrupted data during power-up and allows 
significant system power savings during data-off 
periods. 

The SN65C198 is characterized for operation 
from -40°C to 85°C. The SN75C198 is 
characterized for operation from O°C to 70°C. 

FUNCTION TABLE 

INPUTS OUTPUT 

SM A B Y 

H H H L 

H L X H 

H X L H 

L X X Z 
H D high level, L D low level, 
X = irrelevant, Z= high impedance 

SN65C198,SN75C198 
QUADRUPLE LOW-POWER LINE DRIVERS 

D OR N PACKAGE 
(TOP VIEW) 

Vcc- 1 
1A 
1Y 
2A 
28 
2Y 

GND 

Vcc+ 
8M 
4A 

11 4Y 
38 

logic symbolt 

1A 

2A 

2B 

3A 

3B 

4A 

13 

2 

4 

5 

9 

10 

12 

lEN 
t,:;' ~ 

t> 
V 

at> 
V 

at> 
V 

t> 
V 

3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

. tThis symbol is in accordance with ANSI/IEEE Sid 91-1984 
and IEC Publication 617-12. 

logic diagram (positive logic) 
_ 13 
SM-..... ----, 

2 
1A--i---I 

4 
2A 

5 
2B 

9 
3A 

10 
3B 

12 
4A 

2Y 

3Y 

11 
4Y 

Copyright © 1995, Texas Instruments Incorporated 
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SN65C198,SN75C198 
QUADRUPLE LOW-POWER LINE DRIVERS 

SLLS051 B - JULY 1990 - REViseD JANUARY 1995 

schematics of inputs and outputs 

EQUIVALENT OF A ANDB INPUTS EQUIVALENT OF SLEEP-MODE INPUT 

Vc~ --~-e--------~~----- Vcc+--~-------'------~-

Input A 

InputB --­
(Drivers 2 

and 3 Only) 

Internal 
1.4-V 
Referenes 
toGND 

SM 
Input 

Vcc - --~ .... ----..... ------..... ---

All resistor values shown are nominal. 

2-814 

Vcc±--*-~~--~---------

TYPICAL OF Y OUTPUTS 

---.------..... ------..... ---------e-- VCC+ 

1600 
--7""'4'1101r-tl>-'\/VIr ..... -- Output 

720 

~TEXAS . 
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SN65C198,SN75C198 
QUADRUPLE LOW-POWER LINE DRIVERS 

SLLS051 B- JULY 1990 - REVISED JANUARY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vcc+ (see Note 1) .......................................................... 15 V 
Supply voltage, Vcc- .................................................................... -15 V 
Input voltage range, VI ............................................................. -15 V to 15 V 
Output voltage range, Va ............................................... Vcc- -6 V to Vcc+ + 6 V 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, TA: SN65C198 ................................ -40°C to 85°C 

SN75C198 ..... '.' . . . . . . . . . . . . . . . . . . . . . . . . . . .. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltages are with respect to the network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE TA S; 25·C DERATING FACTOR TA = 85·C 
POWER RATING ABOVE TA = 25·C POWER RATING 

D 

N 

950 mW 7.6 mW/·C 494 mW 

1150mW 9.2mW/·C 596mW 

recommended operating conditions 

Supply voltage, VCC+ 

Supply voltage, VCC-

Input voitage, VI (see Figure 2) 

High-level input voltage, VIH 

I A and B inputs 
Low-level input voltage, VIL 

I SM input , 

Operating free-air temperature, T A 
ISN65C198 

ISN75C198 . 

-!llExAs 
INSTRUMENTS 

POST OFFIPE BOX 655303 • DALLAS. TEXAS 752tl5 

MIN 

4.5 

-4.5 

VCC-+2 

2 

-40 

0 

NOM MAX UNIT 

12 15 V 

-12 -15 V 

VCC+ V 

V 

0.8 
V 

0.6 

85 
·C 

70 

2-815 



SN65C198, SN75C198 
QUADRUPLE LOW·POWERLINE DRIVERS 

SLLS051B-JULY 1990- REVISED JANUARY 1995 

electrical characteristics over recommended operating free-air temperature range, Vcc± = ±12 V, 
8M at 2 V (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VCC±-±5V 4 
VOH High-level output voHage VIH = 0.8 V, Rl=3kO V 

VCC±-±12V 10 

VCC±-±5V -4 
VOL low-level output voltage (see Note 2) VIH -2V, Rl=3kO V 

VCC±-±12V -10 

IIH High-level input current VI =5V 10 I!A 
III low-level input current VI·OV -10 I!A 

VO=12V, 100 

IOZ High-impedance-state output current SMatO.6V 
VCC±=±12V 

I!A 
VO=-12V, -100 
VCC±-±12V 

IOS(H) High-level short-circuit output current:!: VI·0.8V, VO=OorVCC- -4.5 -10 -19.5 rnA 

IOS(l) Low-level short-circuit output current:!: VI =2V, VO-OorVCC+ 4.5 10 19.5 rnA 

ro Output resistance VCC±=O, Vo =-2 Vt02V 300 Q 

A and B Inputs at 0.8 V or 2 V, VCC±-±5V 90 160 

No load VCC±=±12V 95 160 
ICC+ Supply current from VCC+ 

VCC±-±5V 40 
I!A 

A and B inputs at 0.8 V or 2 V, 
Rl= 3 kO, SMatO.6V VCC±-±12V 40 

A and B inputs at 0.8 V or 2 V, VCC±=±5V -90 -1.60 

No load VCC±=±12V -95 -160 
ICC- Supply current from VCC-

A and B inputs at 0.8 V or 2 V, VCC±=±5V -40 
I!A 

Rl-3kO, SMatO.6V VCC±=±12V -40 

t All typical values are at TA • 25°C. 
:!: Not more than one output should be shorted at a time. 
NOTE 2: The algebraic convention, where the more positive (less negative) limit is designated as maximum, is used in this data sheet for logic 

levels only, e.g., if -1 0 V is a maximum, the typical value is a more negative voHage. 

sWitchingcl1aracterlstlcs over recommended operating free-air temperature range, Vcc± = ±12 V 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS 

tPlH Propagation delay time, low- to high-level output§ 

tpHl Propagation delay time, high- to low-level output§ Rl - 3 kO to 7 kO, Cl= 15 pF, 

trlH Transition time, low- to high-level output' See Figure 1 

trHl Transition time, hlgh- to low-level output' 

trlH Transition time, low- to high-level output# Rl - 3 kO to 7 kQ, Cl-2500 pF, 

trHl Transition time, high- to low-level output# See Figure 2 

tpZH Output enable time to high level Rl-3kOto7kO, Cl= 15 pF, 

tpHZ Output disable time from high level See Figure 3 

tpZl Output enable time to low level Rl=3kOt07kO, Cl=15 pF, 
tpLZ OutPut disable time from low level See Figure 4 

SR Output slew rate# Rl=3kOto7kO, Cl= 15 pF 

t All typical values are at TA = 25°C. 
§ tpHl and tPlH include the additional time due to on-chip slew rate and are measured at the 50% points. 
11 Measured between 10% and 90% points of output waveform 
# Measured between 3-V and -3-V points of output waveform 

2~16 
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MIN TYpt MAX UNIT 

3 IlS 
3.5 IlS 

0.53 1 3.2 IlS 
0.53 1 3.2 IlS 

1.5 IlS 
1.5 IlS 

50 IlS 
10 IlS 
15 IJli 
10 IlS 

6 15 30 V/1lS 



SN65C198,SN75C198 
QUADRUPLE LOW-POWER LINE DRIVERS 

SLLS0518 - JULY 1990 - REVISED JANUARY 1995 

PARAMETER MEASUREMENT INFORMATION 

Pulse 
Generator 

(see Note A) 

Input 

Input~ } -----:: 

TEST CIRCUIT 

Output 

CL r (see Note B) 
Output 

tPHL 4 . ~ tpLH 

1'~ ~-----
trHL ~ 14- -+I I+- trLH 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Iw = 25 jIS, PRR = 20 kHz, Zo = 500. tr = tf s50 ns. 
B. CL includes probe and jig capacitance. 

Figure 1. Test Circuit and Voltage Waveforms, Propagation and Transition Times 

VOH 

VOL 

Pulse 
Generator 

(see Note A) 

Input 
Inpu~~--"""\'-------- :: 

Output 

CL I (see Note B) 
Output 

3V1\., ~3V -3V £3V VOH 
I..-·---.£ilf+--- VOL 

trHL -tj ~ -tj I-- trLH 

VOLTAGE WAVEFORMS 
TEST CIRCUIT 

NOTES: A. The pulse generator has the following characteristics: Iw = 25 jIS, PRR"= 20 kHz, Zo = 50 0. tr - tf S50 ns. 
B. CL includes probe and jig capacitance. 

Figure 2. Test Circuit and Voltage Waveforms, Transition Times 

Pulse 
Generator 

(see Note A) 

OV-----I 

Input 3V 
Input ~ 1.SV 1.SV\ ----

::......Ji I' ov 

ktPZH I o.sv 
: I _t.. VOH 

Output 

CL I (see Note B) 
Output 1 VOH/2 II *1---aT 

. i'-!- Voff mOV 
tpHZ~ 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Iw - 25 jIS, PRR = 20 kHz, Zo = 50 o,t,- = tf s50 ns. , 
B. CL includes probe and jig capacitance. 

Figure 3. Driver Test Circuit and Voltage Waveforms 
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SN65C198, SN75C198 
QUADRUPLE LOW·POWER LINE DRIVERS 

SLLS061 B - JULY 1990 - REVISED JANUARY 1995 

PARAMETER MEASUREMENT INFORMATION 

..... __ ....., Input 

Pulse 
Generator 

(see Note A) 

3V---...... -f D--.... ---4~Output 

CL T (see Note B) 

VOLTAGE WAVEFORMS 

TEST CIRCUIT 
NOTES: A. The pulse generalor has the following characteristics: Iw - 25 !IS. PRR - 20 kHz. Zo = 50 0, Ir = If S50 ns. 

2-818 

B. CL includes probe and Jig capacitance. 

Figure 4. Driver Test Circuit and Voltage Waveforms 
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SN65C198,SN75C198 
QUADRUPLE LOW-POWER LINE DRIVERS 

SLLS051B-JULY 1990- REVISED JANUARY 1995 

TYPICAL CHARACTERISTICS 
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t Only the O·C to 70·C portion of the curves applies to the SN75C198. 
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SN65C198,SN75C198 
QUADRUPLE LOW-POWER LINE DRIVERS 

SLLS051B-JULY 1990- REVISED JANUARY 1995 

TYPICAL CHARACTERISTICS 
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t Only the DOC to 70°C portion of the curves applies to the SN75C198. 
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SN65C198, SN75C198 
QUADRUPLE LOW-POWER LINE DRIVERS 

SLLS051 B - JULY 1990 - REVISED JANUARY 1995 

TYPICAL CHARACTERISTICS 
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t Only the O·C to 70·C portion of the curves applies to the SN75C198. 
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SN65C198,SN75C198 
QUADRUPLE LOW-POWER LINE DRIVERS 

SLLS051B-JULY 1990 -REVISED JANUARY 1995 
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• Meets or Exceeds the Requirements of ITU 
Recommendations V.10, V.11, X.26, and 
X.27 

• Designed to Operate Up To 20 Mbaud 

• -7 V to 7 V Common-Mode Input Voltage 
Range With 30o-mV Sensitivity 

• 3-State TTL-Compatible Outputs 
• High Input Impedance ... 12 kn Min 

• Input Hysteresis ••• 120 mV Typ 
• Single 5-V Supply Operation 

• Low Supply Current Requirement 
35 mA Max 

• Improved Speed and Power Consumption 
Compared to MC3486 

description 

The SN75ALS199 is amonolithic, quadruple line 
receiver with 3-state outputs designed using 
advanced, low-power, Schottky technology. This 
technology provides combined improvements in 
bar design, tooling production, and wafer 
fabrication, providing significantly less power 
consumption and permitting much higher data 
throughput than other designs. The device meets 
the specification of ITU Recommendations V.1 0, 
V.11, X.26, and X.27. " 

The SN75ALS199 features 3-state outputs that 
permit direct connection to a bus-organized 
system with a fail-safe design that ensures the 
ouptuts will always be high if the inputs are open. 
The device is optimized for balanced multipoint 
bus transmission at rates up to 20 megabits per 
second. The input features high-input impedance, 
input hysteresis for increased noise immunity, and 
an input sensitivity of ±300 mV over a 
common-mode input voltage range of ± 7 V. It also 
features an active-high enable function for each of 
two receiver pairs. The SN75ALS 199 is designed 
for optimum performance when used with the 
SN75ALS194 quadruple, differential line driver. 

The SN75ALS199 is characterized for operation 
from ooe to 70oe. 

SN75ALS199 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS046C - JANUARY 1989 - REVISED MAY 1995 

o OR N PACKAGE 
(TOP VIEW) 

18 ~ 1 U 16 Vee 
1A 2 15 48 
1Y I 3 14 4A 

1,2EN 4 13 4Y 
2Y 5 12 3,4EN 
2A 6 11 3Y 
28 7 10 3A 

GND 8 9 38 

logic symbolt 

1,2EN 4 EN ,.J ..,. 
2 It> 3 lA 

~ ] 1 V ·--1Y 
18 

2A 6 

28 
7 

3,4EN 12 

3A 10 

38 9 
4A 14 

48 15 

5 
"- r--2Y 

11 
3Y 

13 
4Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

...!...-d~>-1..:::3- lY 

11 3Y 

13 4Y 
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SN75ALS199 
QUADRUPLE DIFFERENTIAL. LINE RECEIVER 

SLLS046C - JANUARY 1989 - REVISED MAY 1996 

FUNCTION TABLE 
(each receiver) 

DIFFERENTIAL INPUTS 
EN 

A-B 

VIO~003 V H 

-003 V<VIO<003 V H 

VIDS-003V H 

X L 

Open H 

OUTPUT 
Y 

H 

? 

L 

Z 

H 

H = high level, L. low level, X • irrelevant, 
? = indeterminate, . Z = high impedance (off) 

schematics of inputs and outputs 

EQUIVALENT OF EACH A OR B INPUT EQUIVALENT OF EACH ENABLIi! INPUT 

Vee VCC---~J--'-

18kn 
Input -41.JVI.i~H---l 

300kn 

2-824 

Vee (A) 
or 

GND (8) 

5kn 

40kn 

Input --4"'-*'"1 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 86S303 • DALlAS. TEXAS 75285 

TYPICAL OF ALL OUTPUTS 

--------<.-- Vee 

500 

Output 



SN75ALS199 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS046C - JANUARY 1989 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage, VI (A or B inputs) ............................................................ ±15 V 
Differential input voltage, VID (see Note 2) .................................................. ±15 V 
Enable input voltage, VI ...................................................................... 7 V 
Low-level output current, IOL .............................................................. 50 mA 
Continuous total dissipatiqn ........................................... See Dissipation Rating Table 
Operating free-air temperature range, T A •..............•••.••.••••.••....•••••...••.•. O°C to 70°C 
Storage temperature range, Tstg .................................................. - 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "ebsolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated condnions for extended periods may affect device reliability. 

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 
2. Differential input voHage is measured at the noninverting input with respect to the corresponding inverting input. 

PACKAGE 

D 

N 

DISSIPATION RATING TABLE 

TAS25·C 
POWER RATING 

950mW 

1150mW 

DERATING 
FACTOR 

7.6mW'·C 

9.2 mW'·C 

recommended operating conditions 

Supply voltage, Vec 

Common-mode input voltage, VIC 

Differential input voltage. VID 

High-level input voltage, VIH 

Low-level input voltage, VIL 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, T A 

-!111ExAs 
INSTRUMENTS 
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TA=70·C 
POWER RATING 

60SmW 

736mW 

MIN 

4.75 

2 

0 

NOM 

5 

MAX UNIT 

5.25 V 

±7 V 

±12 V 

V 

0.8 V 

-400 !IA 
16 mA 

70 ·C 

2-825 



SN75ALS199 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS046C -JANUARY 1989 - REVISED MAY 1995 

electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIT+ Positive-going input threshold voltage 300 mV 

VIT- Negative-going input threshold voltage -300* mV 

Vhys Hysteresis voltage (VIT + - VIT-) 120 mV 

VIK Enable-input clamp voltage 11=-18mA -1.5 V 

VOH High-level output voltage VID=300mV, 10H - - 400 IlA 2.7 3.6 V 

IOl-8mA 0.45 
VOL Low-level output voltage VID=-300 mV V 

IOl=16mA 0.5 

VIL=0.8V, VID=-3 V, VO=2.7V 20 
10Z High-impedance-state output current 

Vll=0.8V, V10=3V, Vo = 0.5 V -20 
IlA 

Other input at 0 V, VI= 15V 0.7 1.2 
II Line input currenl mA 

See Note 3 VI=-15V -1 -1.7 

VIH=2.7V 20 
IIH High-level enable-input current 

VIH -5.25V 100 
IlA 

III low-level enable-input current Vll-O.4 V -100 IlA 
Input resistance ·12 18 kO 

lOS Short-circuit output current§ VtD-3V, VO=O -15 -78 -130 mA 

tcc Supply current Outputs disabled' 22 35 mA 

t All typical values are at VCC = 5 V, TA _ 25°C. 
:j: The algebraic convention, in which the less positive limit is designated minimum, is used in this data sheet lor threshold voltage levels only. 
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
NOTE 3: Refer to ITU Recommendations V.l 0 and V.l1 lor exact conditions. 

switching characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tPlH Propagation delay time, low- to high-level output VID = 0 V to 3 V, Cl= 15 pF, 15 22 
ns 

tpHL Propagation delay time, high- to low-level output See Figure 2 15 22 

tpZH Output enable time to high level 
See Figure 3 

13 25 
Cl= 15pF, ns 

tPZL Output enable time to low level 11 25 

tPHZ Output disable time from high level 13 25 
Cl= 15pF, See Figure 3 ns 

tpLZ Output disable time from low level 15 22 

~1ExAs 
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Generator 
(see Note A) 

SN75ALS199 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS046C - JANUARY 1989 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

I IOH 
l-H 

Figure 1. VOH and VOL Test Circuit 

500 

1.5V 

2V-------' 

TEST CIRCUIT 

Inputd 1.5V. 
I 
I 

tpLH -+I 

Output 

VOLTAGE WAVEFORMS 

VOL 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR $ 1 MHz, duty cycle $ 50%, Zo = 50 Q, 
tr $ 6 ns, tf $ 6 ns. 

B. CL includes probe and jig capacitance. 

Figure 2. Test Circuit and Voltage Waveforms 
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SN75ALS199 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS046C - JANUARY 1989 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

SW1 
2.5V 

-2.5V --0 

Generator 
(see Note A) 51 n 

TEST CIRCUIT 

3V 
SW1 to 2.5V 

Input ----1.5VSW20pen 
I SW3Closed 

Input 

"-----''-r- - - - 0 V 

tpZH~ 14--
I 

Output --- 1.5 V Output 

2kn 

See NoteC 

SW2 

0-5V 

3V 

--- 1.5V 
I 

'--__ ..L-!I_ 0 V 

I 
tpZL ~ 14-

I 

SW1 to-2.5V 
SW2Closed 
SW30pen 

~
VOH 

---OV 

/f""---,\::'r== :::~ 
_____ -J VOL 

tpZH 

3V 

Input 

----'-----OV 

SW1 to 2.5 V 
SW2Closed 
SW3Closed 

Input 

tPZL 

~ 
I 

outpu_t ___ Jr:.5 V 

VOLTAGE WAVEFORMS 

3V 
SW1 to-2.5V 
SW2Closed 
SW3Closed 

·L 1
.
4V 

VOL 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR " 1 MHz, duty cycle" 50%, Zo = 50 n, 
tr " 6 ns, If" 6 ns. 

2-828 

B. CL includes probe and jig capacitance. 
C. All diodes are 1 N3064 or equivalent. 

Figure 3. Test Circuit and Voltage Waveforms 
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SN75ALS199 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS046C - JANUARY 1989 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE. 

VID = 300 mV 
VIC=O 
RL = 8 kO to GND VCC=5.5V 
TA = 25'C 

0.5 

VCC=5V 
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Enable Voltage - V 

Figure 4 
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Figure 6 
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OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 

VCC=5V 
VID = 300 mV 
VIC=O 
RL = 8 kO to GND 

1.5 2 2.5 

Enable Voltage - V 

Figure 5 

OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 

___ TA=O'C 

3 

__ TA=25'C -

__ TA=70'C 

VCC=5V 
VIC = -300 mV 
VIC=O 
RL = 1 kO to VCC 

1.5 2 2.5 3 

Enable Voltage - V 

Figure 7 
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TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 
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VIC: -12 Vto 12 V 
10=0 

rTA = 25'C 

VIT_ VIT+ 

4 

> 
I 

CD 3 01 

~ 
~ 
'S 
,e. 
::> 
0 2 
'ii 

~ 
1: 
.2' 
::r: 
I 
::r: 
-? 

HIGH·LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 
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VID - Differential Input Voltage - mV 

Figure 8 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 
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Figure 9 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 
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SN75ALS199 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS046C - JANUARY 1989 - REVISED MAY 1995 
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SN75ALS199 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS046C - JANUARY 1989 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 
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Figure 15 

SUPPLY CURRENT 
vs 

DIFFERENTIAL INPUT VOLTAGE 
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Figure 17 
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TA - Free-Air Temperature - °C 

'" VCC =5V 

Figure 16 

SUPPLY CURRENT 
vs 

FREQUENCY 
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Figure 18 
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SN75ALS199 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

SLLS046C-JANUARY 1989 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

INPUT RESISTANCE 
vs 
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SN75207,SN75207B 
DUAL SENSE AMPLIFIER FOR MOS MEMORIES 
OR DUAL HIGH·SENSITIVITY LINE RECEIVERS 

• Plug-In Replacement for SN75107A and 
SN75107B With Improved Characteristics 

• ±1Q-mV Input Sensitivity 

• TIL-Compatible Circuitry 

• Standard Supply Voltages ... ±5 V 

• Differential Input Common-Mode Voltage 
Rangeof±3 V 

• Strobe Inputs for Channel Selection 

• Totem-Pole Outputs 
• SN75207B Has Diode-Protected Input Stage 

for Power-Off Condition 

SLLS0968 - JULY 1973 - REVISED MAY 1995 

o OR N PACKAGE 
rrOPVIEW) 

1A 1 
1B 2 
NC 3 
1Y 
1G 

Vcc+ 
Vcc-
2A 

2Y 
2G 

NC - No internal connection 

• Sense Amplifier for MOS Memories 

• Dual Comparator 

THE SN75207 IS NOT RECOMMENDED 
FOR NEW DESIGNS. 

• High-Sensitivity Line Receiver 

description 

The SN75207 and SN752078 are terminal-for-terminal replacements for the SN751 07 A and SN75107B, 
respectively. The improved input sensitivity makes them more suitable for MOS memory sense amplifiers and 
can result in faster memory cycles. Improved sensitivity also makes them more useful in line-receiver 
applications by allowing use of longer transmission line lengths. The '207 and '2078 each features a 
TTL-compatible, active-pull up output 

The essential difference between the SN75207 and SN75207B can be seen in the schematics. Input protection 
diodes are in series with the collectors of the differential-input transistors of the SN75207B. These diodes are 
useful in certain party-line systems that may have multiple Vee + power supplies and may be operated with some 
of the Vcc+ supplies turned off. In such a system, if a supply is turned off and allowed to go to grouf.1d, the 
equivalent input circuit connected to that supply would be as follows: 

SN75207 SN75207B 

This would be a problem in specific systems that might have the transmission lines biased to some potential 
greater than 1.4 V. 

These devices are characterized for operation from aoe to 70°C. 

FUNCTION TABLE 

DIFFERENTIAL INPUTS STROBES 

A·B G S 

VID ~ 10 mV X X 
X L 

-10 mV <VID < 10 mV L X 
H H 

X L 

VIDS-10mV L X 

H H 

H = high level, L = low level, X = irrelevant 

~TEXAS 
INSTRUMENTS 

OUTPUTY 

H 
H 
H 

Indeterminate 

H 

H 

L 

Copyright © 1995, Texas Instruments Incorporated 
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SN75207, SN75207B 
DUAL SENSE AMPLIFIER FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 
SLLS096B-JULY 1973 - REVISED MAY 1995 

logic symbolt 

s 

1A 

1B 
1G 
2A 

2B 
2G 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

schematic (each receiver) 

1kn 1kn 400Q 

4.8kn 

A 1 12 

Inputs 

B --+---+--~ 
2,11 

3kU 3kU 

logic diagram (positive logic) 

s ..l/6'--____ ....., 

1A 

1B 

1G ...2-___ ---1 

2G~---~ 

2A 

2B 

4kn 1.6 kn 120Q 

1"------ "I 
I 4.25kn I 

I 
I 
I 
I 

2Y 

Vcc- ~13~ __ ~ ___ 4-_~ _____ ~ __ ~ ____________ ~ -.J ~+-_+-_6:..S 

~------------------------~v~-----------------------------J 

Resistor values shown are normal. 
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design characteristics 

SN75207,SN75207B 
DUAL SENSE AMPLIFIER FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 

SLLS096B-JULY 1973- REVISED MAY 1995 

The '207 and '2078 line receivers/sense amplifiers are TIL-compatible, dual circuits intended for use in 
high-speed, data-transmission systems or MOS memory systems. They are designed to detect low-level 
differential signals in the presence of common-mode noise and variations of temperature and supplies. The dc 
specifications reflect worst-case conditions of temperature, supply voltages, and input voltages. 

The input common-mode voltage range is ±3 V. This is adequate for application in most systems. In systems 
with requirements for greater common-mode voltage range, input attenuators may be used to decrease the 
noise to an acceptable level at the receiver-input terminals. 

The circuits feature individual strobe inputs for each channel and a strobe input common to both channels for 
logic versatility. The strobe inputs are tested to ensure 400 mV of dc noise margin when interfaced with Series 
54/74 TIL. 

The circuits feature high input impedance and low input currents, which induce very little loading on the 
transmission line. This makes these devices especially useful in party-line systems. The excellent input 
sensitivity (3 mV typical) is particularly important when data is to be detected at the end of a long transmission 
line and the amplitude of the data has deteriorated due to cable losses. The circuits are designed to detect input 
signals of 10-mV (or greater) amplitude and convert the polarity of the signal into appropriate TIL-compatible 
output logic levels. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vcc+ (see Note 1) ...................................................... ' ...... 7 V 
Supply voltage, Vcc- (see Note 1) .......................................................... -7 V 
Differential input voltage, VIO (see Note 2) ............................. . . . . . . . . . . . . . . . . . . . . .. ±6 V 
Common-mode input voltage, VIC (see Note 3) ............................................... ±5 V 
Strobe input voltage ....................................................................... 5.5 V 
Continuous total dissipation ............................................. See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds .......... . . . . . . . . . . . . . . . . . . . .. 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values, except differential voltages, are with respect to GND terminal. 
2. Differential input voltage values are at the noninverting (A) terminal with respect to the inverting (8) terminal. 
3. Common-mode input voltage is the average of the voltages at the A and 8 inputs. 

PACKAGE 

D 

N 

DISSIPATION RATING TABLE 

TAS25°C 
POWER RATING 

950mW 

1050mW 

DERATING FACTOR 
ABOVE TA = 25°C 

7.6mW/'°C 

9.2mW'oC 

~TEXAS 
INSTRUMENTS 
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TA = 70°C 
POWER RATING 

608mW 

636mW 
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SN75207, SN75207B 
DUAL SENSE AMPLIFIER fOR MOS MEMORIES 
OR DUAL HIGH·SENSITIVITY LINE RECEIVERS 
SLLS096B - JULY 1973 - REVISED MAY 1995 

recommended operating conditions (see Note 4) 

Supply voltage, V cc + 

Supply voltage, VCC-

High-level differential input voltage, VID(H) (see Note 5) 

Low-level differential input voltage, VID(L) 

Common-mode input voltage, VIC (see Notes 5 and 6) 

Input voltage, any differential inpullo ground (see Note 5) 

High-level input voltage at strobe inputs, VIH1S) 

~~el input voltage at strobe inputs, VIL(S) 

Low-level output current, IOL 

Operating free-air temperature, T A 

MIN 

4.75 

-4.75 

0.01 

-5t 

-st 

-5t 

2 

a 

a 

NOM MAX UNIT 

5 5.25 V 

-5 -5.25 V 

5 V 

-0.01 V 

s V 

S V 

5.5 V 

0.8 V 

-16 mA 

70 ·C 

t ihe algebraic convention. In which the less positive (more negative) limit is designated as minimum, is used in this data sheet for logic voltage 
levels only. 

NOTES: 4. When using only one channel of the line receiver, the strobe G of the unused channel should be grounded and at least one of the 
differential inputs of the unused receiver should be terminated at some voltage between -3 V and S V. 

2-838 

5. The recommended combinations of input voltages fall within the shaded area of the figure shown. 
6. The common-mode voltage may be as low as -4 V providedthatthe more positive of the two inputs is not more negative than -3 V. 
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SN75207, SN75207B 
DUAL SENSE AMPLIFIER FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 

SLLS096B - JULY 1973 - REVISED MAY 1995 

electrical characteristics over recommended free-air temperature range (unless otherwise noted) 
PARAMETER TEST CONDITIONS MIN 

High-level input cur- '207 VID = 5V 
IIH rent 1'2078 

VCC± = ± 5.25 V 
VID =-5V 

Low-level input cur- '207 VID =-5V 
IlL rent 1'2078 

VCC± = ± 5.25 V 
VID = 5V 

High-level input current VCC± = ± 5.25 V, VIH(S) = 2.4 V 
IIH into 1G or2G VCC± = ± 5.25 V, VIH(S) = ± 5.25 V 

IlL 
LOW-level input current 

VCC± = ± 5.25 V, VIL(S) = 0.4 V into 1G or2G 

VCC± = ± 5.25 V, VIH(S) = 2.4 V 
IIH High-level input current into S 

VCC± = ± 5.25V, VIH(S) = ± 5.25 V 

IlL LOW-level input current into S VCC± = ± 5.25 V, VIL(S) = 0.4 V 

VOH High-level output voltage VCC± = ± 4.75 V, VIL(S) = 0.8 V, VID(H) = 10 mV, 2.4 
10H = -400 !lA, VIC = -3 V to 3 V 

VOL LOW-level output voltage Vcc±= ±4.75 V, VIH(S) =2V, VID(L) = -10 mV, 
IOL=16mA, VIC = -3 V to 3 V 

10H High-level output current Vcc±= ±4.75 V, VOH =±5.25V 

lOS Short-<:ircuit output current:!: VCC± = ± 5.25 V 

ICC+ Supply current from VCC+ VCC± = ± 5.25 V, TA = 25'C, Outputs high 

ICC- Supply current from VCC- VCC± = ± 5.25 V, TA = 25'C, Outputs high 

t All tYPical values are at VCC+ = 5 V, VCC- = -5 V, TA = 25'C. 
:!: Not more than one output should be shorted at a time. 

switching characteristics, VCC+ = 5 V, Vcc- = -'5 V, TA = 25°C 

tPLH(Dl 

tpHL(D) 

tpLH(S) 

tPHL(S) 

PARAMETER 

Propagation delay time, low- to high-level output, from differential inputs A and B 

Propagation delay time, high- to lOW-level output, from differential inputs A and 8 

Prbpagation delay time, low- to high-level output, from strot)e input G or S 

Propagation delay time, high- to low-level output, from strobe input G or S 

~TEXAS 
INSTRUMENTS 
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-18 

TEST 
CONDITIONS 

RL=470n, 
CL= 50 pF, 
See Figure 1 

TYPt MAX UNIT 

30 75 

30 75 
!IA 

-10 

-10 
!IA 

40 !IA 
1 mA 

-1.6 mA 

80 !IA 
2 mA 

-3.2 rnA 

V 

0.4 V 

400 !IA 
-70 mA 

18 30 mA 

-8.4 -15 mA 

MIN MAX UNIT 

35 ns 

20 ns 

17 ns 

17 ns 
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SN75207,SN75207B 
DUAL SENSE AMPLIFIER FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 
SLLS096B-JULY 1973- REVISED MAY 1995 

Differential 
Input 

PARAMETER MEASUREMENT INFORMATION 

VCC-,.. ______ L ______ , 
1A I I 

-l'<>----"'-"';rl' I 1Y 

Output 

Pulse 
Generator 

(see Nole A) 

CL = 50 pF 
(see Note C) 

40mV 

B 10mV 

Strobe 
Input 

See NoteD 

4700 

(see Note B) ..... _--1._--. 

10mV 

Generator 
(see Nota A) 

TEST CIRCUIT 

~------------------------40mV 

o V ___ oJ! 1'------\ 
I ! 
j+- tw1 ---+j ,0IIII tw2 ., 

3v------~1 -----+I------~\~ dPo I 3V 
I ~ ~tPLH(D) ~~ 

GorS tPHL(D) --to! ! I 1--- OV 

VOH-----

Y 

VOL 

I tPLH(S) --.I 1+ tPHL(S) -+l l+-
I I -+--VOH 
! I I 

VOL 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generators have the following characteristics: Zo = 500, tr :5 5 ns, tf:5 5 ns, tw1 = 500 ns with PRR = 1 MHz, tw2 = 1 IlS 
w~h PRR = 500 kHz. 

2--840 

B. Strobe input pulse is applied to Strobe 1 G when inputs 1 A-1 B are being tested, to Strobe S when inputs 1 A-1 B or 2A-2B are being 
tested, and to Strobe 2G when inputs 2A-2B are being tested. 

C. CL includes probe and jig capacitance. 
D. All diodes are 1 N916. 

Figure 1. Test Circuit and Voltage Waveforms 

~TEXAS 
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Input 
From 

TTL SN75361A 
or 

SN75452B 

Drive 

SN75207,SN75207B 
DUAL SENSE AMPLIFIER FOR MOS MEMORIES 
OR DUAL HIGH·SENSITIVITY LINE RECEIVERS 

SLLS096B - JULY 1973 - REVISED MAY 1995 

APPLICATION INFORMATION 

MOSMemory 

Memory 

Strobes 

r---- - ----.., 
1000 I I 

I I 
r-----~~~I--~, I 
~ ~~+_~~I -Q I 
~~ I I 

UM I I 

Vref 
Adjustment 

1000 I 1/2 '207 or '207B I 
I I 
I I L __________ .J 

~------~v~------~/ 

Sense 

Output 
to TTL 

Figure 2. Mos Memory Sense Amplifier 

Receiver 1 Receiver 2 Receiver 4 

y y 

Strobes 
Strobes 

Transmission Line Having Strobes 

y 

RT Characteristics Impedance Zo RT 

~ ~ 
~ ~~-------+~.-------------.------+-.-------------+~~--~~ 

A 
Data Input B 

C 
Inhibit D 

Driver 1 

Locatlon 1 

·A 
B 

C 
D 

Location 2 
Driver 3 

Location 3 

A 
B 

C 
D 

Receivers are '207 or '207B; drivers are SN55109A, SN75109A, SN55110A, SN75110A, or SN75112. 

Figure 3. Data·Bus or Parity.Llne System 

Driver 4 

Location 4 

PRECAUTIONS: When only one receiver in a package is being used, at least one of the differential inputs of the 
unused receiver should be terminated at some voltage between -3 V and 3 V, preferably at GND. Failure to do so 
will cause improper operation of the unit being used because of common bias circuitry for the current sources of the 
two receivers. Strobe G of the unused channel should be grounded. 
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SN75LBC241 
LOW-POWER LinBiCMOSTM MULTIPLE DRIVERS AND RECEIVERS 

• Operates With Single S-V Power Supply 

• Meets or Exceeds the Requirements of 
ANSI Standard EIA/TIA-232-E and ITU 
Recommendation V.28 

• Improved Performance Replacement for 
MAX241 

• Operate at Data Rates Up to 100 kbs Over a 
3-Meter Cable 

• Low-Power Shutdown Mode: $1 J.LA Typ 
• LlnBiCMOSTM Process Technology 

• Four Drivers and Five Receivers 

• ±3O-V Input Levels 
• 3-State TTUCMOS Receiver Outputs 

• ±9-V Output Swing With a 5-V Supply 

• Applications 
- EIAlTIA-232-E Interface 
- Battery-Powered Systems 
-Terminals 
-Modems 
-Computers 

description 

TOUT3 
TOUT1 
TOUT2 

RIN2 
ROUT2 

TIN2 
TIN1 

ROUT1 
RIN1 
GND 

Vcc 
C1+ 

Voo 
C1-

SLLS137D - MAY 1992 - REVISED MAY 1996 

DWPACKAGE 
(TOP VIEW) 

TOUT4 

2 RIN3 
ROUT3 
SHUTDOWN 
EN 
RIN4 
ROUT4 
TIN4 

9 TIN3 
ROUT5 

11 RIN5 

Vss 
C2-

C2+ 

The SN75LBC241 t is a low-power LinBiCMOSTM line interface device containing four independent drivers and 
five receivers. It is designed to provide a plug-in replacement for the Maxim MAX241. The SN75LBC241 
provides a capacitive charge-pump voltage generator to produce EIA/TIA-232 voltage levels from a 5-V supply. 
The charge-pump oscillator frequency is 20 kHz. Each receiver converts EIA/TIA-232 inputs to 5-V TTL/CMOS 
levels. The receivers have a typical threshold of 1.2 V and a typical hysteresis of 0.5 V, and can accept ±3D-V 
inputs. Each driver converts TTL/CMOS input levels into EIA/TIA-232 levels. 

The SN75LBC241 includes a receiver, 3-state control line and a low-power shutdown control line. Whenever 
the EN line is high, the receiver outputs are placed in a high-impedance state. When EN is low, normal operation 
is enabled. 

The shutdown mode reduces power dissipation to less than 5 tJ.W typically. In this mode, receiver outputs have 
high impedance, driver outputs are turned off, and the charge-pump circuit is turned off. When SHUTDOWN 
is high, the shutdown mode is enabled. When SHUTDOWN is low, normal operation is enabled. 

This device has been designed to conform to ANSI Standard EIA/TIA-232-E and ITU Recommendation V.28 
specifications. 

The SN75LBC241 has been designed using LinBiCMOSTM technology and cells contained in the Tl's LinASICTM 
library. Use of LinBiCMOSTM circuitry increases latch-up immunity in this device over an all-CMOS design. 

The SN75LBC241 is characterized for operation from O°C to 70°C. 

t Patent pending 
LinBiCMOS and LinASIC are trademarks of Texas Instruments Incorporated. 

~TEXAS 
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Copyright © 1995, Texas Instruments Incorporated 
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SN75LBC241 
LOW·POWER LinBiCMOSTM MULTIPLE DRIVERS AND RECEIVERS 

SLLS137D - MAY 1992 - REVISED MAY 1995 

logic symbolt 

SHUTDOWN 25 

EN 

C1+ 

C1-

C2+ 

C2-

RIN1 

RIN2 

RIN3 

RIN4 

RIN5 

Toun 

TOUT2 

TOUT3 

TOUT4 

Vce 
11 

EN2 DRV/RCV 

10 

GND 

13 VDD 

Roun 

ROUT2 

ROUT3 

t This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

logic diagram (positive logic) 

24 
EN 

9 
RIN1 

2 
TOUT1 

4 
RIN2 

3 
TOUT2 

27 
RIN3 

TOUT3 

RIN4 
23 

28 
TOUT4 

RIN5 
18 

8 
ROUT1 

7 
TIN1 

5 
ROUT2 

6 
TlN2 

26 
ROUT3 

20 
TIN3 

22 
ROUT4 

21 
TIN4 

19 
ROUT5 

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t 

Input supply voltage range, Vee (see Note 1) .......................................... -0.3 V to 6V 
Positive output supply voltage range, Voo ...................................... Vee - 0.3 V to 15 V 
Negative output supply voltage range, VSS .......................................... 0.3 V to -15 V 
Input voltage range, VI: Driver ............................................... -0.3 V to Vee + 0.3 V 

Receiver .......................................................... ±30 V 
Output voltage range, Vo:TOUT ........................................ Vss - 0.3 V to Voo + 0.3 V 

ROUT ............................................. -0.3 V to Vee + 0.3 V 
Short-circuit duration: TOUT ............................................................ unlimited 
Continuous total dissipation ... '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. DoC to 70°C 
Storage temperature range, Tslg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values are with respect to the network ground terminal. 

PACKAGE: 

ow 

2--844 

DISSIPATION RATING TABLE 

TA $ 25°C OPERATING FACTOR 
POWER RATING ABOVE TA = 25·C 

1348 mW 10.8 mW/·C 

~TEXAS 
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TA = 70·C 
POWER RATING 

862mW 



SN75LBC241 

LOW-POWER LinBiCMOSTM MULTIPLE DRIVERS AND RECEIVERS 

SLLS137D -MAY 1992 - REVISED MAY 1995 

recommended operating conditions 
MIN NOM MAX UNIT 

Supply voltage, VCC 4.5 5 5.5 V 

TIN 2 
High-level input voltage, VIH V 

EN, SHUTDOWN 2.4 

Low-level input voltage, VIL TIN, EN, SHUTDOWN 0.8 V 

External charge-pump capacitor C1-C4 (see Figure 1) 1 Jl.F 

C1 , C3 (see Figure 1) 6.3 
External charge-pump capacitor voltage rating V 

C2, C4 (see Figure 1) 16 

Receiver input voltage, VI ±30 V 

Operating free-air temperature, TA 0 70 'C 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

TOUT RL = 3 kQ to GNO, See Note 2 5 9 
VOH High-level output voltage V 

ROUT IOH=-1 rnA 3.5 

TOUT RL = 3 kQ to GND, See Note 3 -9:J: -5 
VOL Low-level output voltage V 

ROUT IOL=3.2 rnA 0.4 

VIT+ Receiver positive-going input threshold voltage RIN VCC = 5 V, TA = 25'C 1.7 2.4 V 

VIT-· Receiver negative-going input threshold voltage RIN VCC = 5 V, TA = 25'C 0.8 1.2 V 

Vtws I nput hysteresis voltage (V IT + - V IT _) RIN VCC = 5 V 0.5 1 V 

ri Receiver input resistance RIN VCC = 5 V, TA = 25'C 3 5 7 k(l 

ro Output resistance TOUT VOD = VSS = VCC = 0, VO=±2V 300 Q 

lOS Short circuit output current§ TOUT VCC = 5.5 V, VO=O ±10 rnA 

liS Short circuit input current TIN VI=O 200 JJ.A 
VCC = 5.5 V, TA = 25'C, 4 8 rnA 

ICC Supply current 
All output open 

All outputs open, TA = 25'C, 
Shutdown terminal high 1 10 JJ.A 

t All typical values are at V CC = 5 V, T A = 25'C. 
:J: The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic voltage 

levels only. 
§ Not more than one output should be shorted at one time. 
NOTES: 2. TotaiiOH drawn from TOUT1 , TOUT2, TOUT3, TOUT4 and VOD terminal should not exceed 12 rnA. 

3. TotaiiOL drawn from TOUT1, TOUT2, TOUT3, TOUT4and VSS terminal should not exceed -12 rnA. 

switching characteristics, Vee = 5 V, T A = 25°C 

tPLH(R) 

tPHL(R) 

tpZH 

tpZL 

tpHZ 

tpLZ 

SR 

SR{tr) 

PARAMETER 

Receiver propagation delay time, 
low- to high-level output 

Receiver propagation delay time, 
high- to low-level output 

Receiver output enable time to high level 

Receiver output enable lime 10 low level 

Receiver output disable time from high level 

Receiver outpul disable time from low level 

Driver slew rate 

Driver transition region slew rate 

TEST CONDITIONS 

See Figure 2 

See Figure 2 

See Figure 5 

See Figure 5 

See Figure 5 

See Figure 5 

RL=3kQt07kQ, 

CL = 2500 pF, 

~TEXAS 
INSTRUMENTS 

See Figure 4 

See Figure 4 
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MIN 

4 

TYP MAX UNIT 

500 ns 

500 ns 

100 ns 

100 ns 

50 ns 

50 ns 

30 V/jJS 

6 V/jJS 



SN75LBC241 
LOW-POWER LinBiCMOSTM MULTIPLE DRIVERS AND RECEIVERS 

SLLS137D - MAY 1992 - REVISED MAY 1995 

APPLICATION INFORMATION 

5-V Input 

11 C3 

12 VCC 11lF 
C1 C1+ + 6.3 V 

1 IlF 5-V to 10-V VDD 
6.3V C1- Voltage Doubler 

15 
C2 C2+ 17 

11lF 
1() .. V to -10-V VSS C4 

Voltage Inverter 1!lf 16 V C2- T+ 16V 
-::-

VCC 

7 2 
TIN1 TOUT1 

6 3 
TIN2 TOUT2 

TTL/CMOS EIA/TIA-232 
Inputs Outputs 

20 
TIN3 TOUT3 

21 28 
TIN4 TOUT4 

8 9 
ROUT1- RIN1 

51<0 

5 4 
ROUT2 RIN2 

51<0 

TTL/CMOS 26 27 
EIA/TIA-232 ROUT3 RIN3 Outputs Inputs 

51<0 

22 23 
ROUT4 RIN4 

51<0 

19 18 
ROUT5 RIN5 

51<0 
24 25 

EN -::- SHUTDOWN 

GND 

10 

-=-

Figure 1. Typical Operating Circuit 
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SN75LBC241 
LOW-POWER LinBiCMOSTM MULTIPLE DRIVERS AND RECEIVERS 

SLLS 137D - MAY 1992 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

510ns-# 

90%1 .JI,-----,!t: 
Input 

10% I 50% 

3V 
VCC 

10% OV 

Generator I-_R_IN--Iur~)()-'-!."""""'H~..r---, 
(see Note A) 

~ 500nl:1-+1 
I I 

tPHL(R) --j+--+I ~ tPLH(R) 
See Note C 

CL = 50 pF T (see Note B) Output 

1 1 

1.SX 1.5V-L ::: 
TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 2. Receiver Test Circuit and Waveforms for tpHL and tpLH Measll' .'ment 

510ns-# 

90%1 +90%------ 3V 
Input 10% I 50% 50% 10% 

Generator ~_T_IN_I 
(see Note A) 

EIAITIA·232 
Output 

I+-- 5 ILS --'--+1 
tPHL ---r.+! ~ tPLH 

I I I !.--

ov 

I 
CL=10pF 

(see Note B) 

Output 

trHL ~ j+ ~ I trLH 

900:7.\ ~ J;To'%" VOH 

10%'1.. •• _l'-.-:!Q!o __ 
VOL 

TEST CIRCUIT 
VOLTAGE WAVEFORMS 

Figure 3. Driver Test Circuit and Waveforms for tpHL and tpLH Measurement (5'~lS Input) 

Generator 1-____ -1 
(see Note A) 

3kn 

EIAfTIA·232 
Output 

510ns-# <; 10 ns 

90% I j,,------,t: 
Input 

10%1 1.5 V 10% 

I+--- 20 !J.S -+I 

I I 

3V 

OV 

trHL --.I I+- ----.II 1+-1 trLH 

Output --~3":"~~3~ ~ ::: 
TEST CIRCUIT 

6V SR = ~ ___ ~ ___ -
trHL or ITLH 

VOLTAGE WAVEFORMS 

Figure 4. Test Circuit and Waveforms for tTHL and tTLH Measurement (20-J.!S Input) 
NOTES: A. The pulse generator has the following characteristics: Zo = 50 Q, duty cycle 5 50%. 

B. CL includes probe and jig capacitance. 
C. All diodes are 1 N3064 or equivalent. 
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SN75LBC241 
LOW-POWER LinBiCMOSTM MULTIPLE DRIVERS AND RECEIVERS 

SLLS137D - MAY 1992- REVISED MAY 1995 

2-848 

PARAMETER MEASUREMENT INFORMATION 

ROUT 
CL= 150pF 

---- 3V 

OV 

~ r-- tpZL or tpZH 

---~:.~ 
O.S V 11'-'----

3V 

----- ov 
1.- tpLZ or tPHZ 
1 . 

-----"j'1r; VOH-O.1 V 
I) 2.5V ----..:If.,. VOL+0.1 V 

Figure 5. Receiver Output Enable and Disable Timing 
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SN75LBC784 
QUADRUPLE RS-423-B DRIVER/RECEIVER 

• Four Independent Drivers and Receivers 

• Driver Slew Rate Controlled by a Single 
Resistor . 

• Fast Driver Transition Times Down to 
1.5 JlS and Receiver Transition Times of 
20 nsTyp 

• Internal Thermal-Overload Protection 

• RS-423-B Inputs and Outputs Designed to 
Withstand ±25 V 

• ESD Protection Exceeds 2000 V Per 
MIL·STD-833C Method 3015 

• LinBICMOSTM Process Technology 

description 

The SN75LBC784 performs as four independent 
RS-423-B driver/receiver pairs designed to 
interface data terminal equipment (DTE) with data 
circuit-terminating equipment (DCE) at rates up to 
120 kbps and distances to 1.2 km. The 
SN75LBC784 provides an upgrade to the RS-232 
serial interface and can be backward compatible 
with existing serial ports while offering the higher 
performance required by new faster peripherals. 
such as v.34 (v.fast) modems. The RS-232 
standard, and subsequent revisions, only support 
data rates up to 20 kbps over about 15 meters of 
cable. For RS-423-B the data rate is increased to 
120 kbps and transmission distance to 1 .2 km by 
reducing the maximum output signal swing, 
increasing the driver output current, and reducing 
the receiver input voltage thresholds. 

A 

L 
H 
L 
H 

L 
H 
L 
H 

NOVEMBER 1994 - REVISED AUGUST 1995 

ow PACKAGE 
(TOP VIEW) 

3A BIAS 
3Z 2Z 

2A 
4A BIAS 
4Z 1Z 

3Y 

3C 
4C 

1A 

Rws 

VDD 
1Y 
1B 
2Y 
2B 

2C 
1C 

FUNCTION TABLE 

INPUTS OUTPUTS 

B C Z y 

L H H H 
L H H L 
H L L H 
H L L L 

L L ? H 
L L ? L 
H H ? H 
H H ? L 

H = high level, L = low level. 
X = irrelevant. Z = high impedance (off) 
? = indeterminate 

The receivers consist of differential comparators with hysteresis and resistive attenuation on the inputs. The 
resistive attenuation improves the input common mode range and also provides additional protection from ESD 
and over-voltage stress. The differential and common mode input impedances are sufficiently high to meet 
RS-423-B. When a differential voltage input of 500 mV is applied across the entire common mode range ( see 
Figure 5), the receiver characteristics and bias voltage allow the receiver to remain in its intended binary state. 

The drivers meet all RS-423-B specifications with built-in current limits and thermal-overload protection. 
Slew-rate controlling circuitry is included in the design, which is adjusted to suit the application by means of an 
external resistor (Rws)' The slew rate controlling circuitry also has a default mode - if the Rws pin is shorted to 
5 V externally, the transistion time defaults to approximately 1.5 ms. The BIAS input, when shorted to 5 V 
externally, provides the internal node voltages. The receiver is compatible to RS-232 with the use of external 
input resistors to meet the RS-232 input resistance specification of 3 kn to 7 kn. 

The SN75LBC784 is characterized for operation over the temperature range of O°C to 70°C. 

LinBiCMOS is a trademark of Texas Instruments Incorporated. 
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SN15lBC784 
QUADRUPLE RS·423·B DRIVER/RECEIVER 

SLLS187A- NOVEMBER 1994 - REVISED AUGUST 1995 

logic diagram (positive logic) 

3A._1 __ ~ ~ 
11 3B 2 

3Y 3Z 13 3C 

[> ~ 
9 4B 4 10 5 

4A 4Y 4Z 14 4C 

1A~ ~ 
19 1B 20 27 1Y 1Z 15 1C 

2A~-~~- ~ 
17 2B 

2Z 24 2Y 16 2C 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Positive supply voltage, V DO (see Note 1) .................................................... 14 V 
Negative supply voltage, V S8 .............................................................. -14 V 
Bias voltage, Vbias ....................................................................... 5.75 V 
Receiver input voltage range ....................................................... -30 V to 30 V 
Driver input voltage range ......................................................... -0.5 V to 5.75 V 
Driver output voltage range (supplies at a V) ......................................... -30 V to 30 V 
Driver output voltage range (supplies at ±i2 V) ....................................... -25 V to 25 V 
Continuous power dissipation ......... . . . . . . . . . . .. ................... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range ........................................................ -65°C to 150°C 
Case temperature for 10 seconds .......................................................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditionb beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maXimum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltages are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE 
TA ~ 25'C DERATING FACTORt 

POWER RATING ABOVE TA = 25'C 

DW 1348 mW 10.8 mWI"C 

TA = 70'e 
POWER RATING 

862mW 

t Derating factors are the inverse of the junction-to-ambient thermal resistance when 
board-mounted with no air flow. 

recommended operating conditions 

Supply voltage, VDD 

Supply voltage, VSS 

Bias voltage, Vbias 

High-level input voltage, VIH 

LOW-level input voltage, Vil 

High-level output current, IOH 

LOW-level output current, IOl 

Rws slew rate control resistor 

Operating free-air temperature, T A 

2.,.850 

Driver 

Driver 

Receiver 

Receiver 

~1ExAS 
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MIN 

10.8 

-10.8 

2 

2 

20 

0 

NOM MAX UNIT 

12 13.2 V 

-12 -13.2 V 

5 5.5 V 

V 

0.8 V 

-4 mA 

4 rnA 

82 820 kn 

70 'C 



SN75LBC784 
QUADRUPLE RS·423·B DRIVER/RECEIVER 

SLLS187A- NOVEMBER 1994- REVISED AUGUST 1995 

DRIVER SECTION 

electrical characteristics over recommended ranges of supply voltage and operating free·air 
temperature, Voo = 10.8 V to 13.2 V, VSS = -10.8 V to -13.2 V, TA = O°C to 70°C (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

VOH High-level output voltage Open circuit or RL = 450 0 4 5.5 6 V 

VOL Low-level output voltage Open circuit or RL = 450 0 -6 -5.5 -4 V 

IIH High-level input current VI = 2.4 V to 5.5 V 100 IJA 
IlL Low-level input current VI = 0 V to 0.8 V -100 IJA 
10 Output leakage current VOO = VSS = 0, VO=±6V -100 100 IJA 
10SIHl High-level short circuit output current VI=5V, VO=O 15 45 mA 

10S(L) Low-level short circuit output current VI =0, VO=O -45 -15 mA 

No load 10 12 
100 Supply current mA 

RL=4500 60 70 

No load -10 -12 
ISS Supply current mA 

RL=4500 -60 -70 

Ibias Bias current 400 IJA 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Voo = 10.8 V to 13.2 V, VSS = -10.8 V to -13.2 V, TA = O°C to 70°C (unless otherwise 
noted) 

trLH 

trHL 

SR 

tsk 

PARAMETER 

Transition time, low-to-high level (see Figure 1) 

Transition time, high-to-Iow level (see Figure 1) 

Output slew rate 

Output skew (see Figure 4) ItPHL - tPLHI 

TEST CONDITIONS 

RL = 450 Q, CL= 50 pF, 
VWS=5V 

~TEXAS 
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Rws=OkO 

Rws =20kO 

Rws=82 kO 

Rws= 820kO 

Rws=OkO 

Rws =20kO 

Rws =82kO 

Rws = 820 kO 

Rws=20kO 

Rws =82 kO 
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MIN TYP MAX UNIT 

1.5 

1.5 2.1 2.7 

5 8 11 
lIS 

80 

1.5 

1.5 2.1 2.7 

5 8 11 
lIS 

80 

15 VIlIS 

1 lIS 

2-851 



SN75LBC784 
QUADRUPLE RS·423·B DRIVER/RECEIVER 

SLLS1 87 A- NOVEMBER 1994 - REVISED AUGUST 1995 

RECEIVER SECTION 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Vee = 10.8 V to 13.2 V, VSS = -10.8 V to -13.2 V, TA = O°C to 70°C (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

200 
VIT+ Positive input threshold voltage mV 

With 500 a series resistor 400 

-200 
VIT- Negative input threshold voltage mV 

With 50Q a series resistor -400 

VI = 10 V 
: Other input to GND 

1.3 3.25 
II Input current mA 

VI=-10V -3.25 -1.3 

Vhys Hysteresis (VIT + - VIT-) 20 40 150 mV 

10=-20 ~ 3.5 5 
VOH High-level output voltage (see Note 2) V 

10=-4 mA 2.4 5 

VOL Low-level output voltage 10=20~t04 mA 0.4 V 

IRX RX short circuit current 50 mA 

VID Differential input voltage Receiver inputs open circuit 1.6 2.1 2.6 V 

Vofs Fail safe output voltage See Note 3 3.5 V 

NOTES: 2. Device has an Internal RX supply regulator. Maximum RX logic output voltage under no load IS thus defined by an Internal voltage 
value. This is nominally set to 4.5 V with a tolerance of ±5%. 

3. One input at ground, other input open circuit, 10 = -20 ~, or both open circuit. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

test conditions: VOD = 10.8 V to 13.2 V, Vss = -10.8 V to -13.2 V, TA = ooe to 700 e (unless otherwise noted) 

tPLH 

tpHL 

trHL 

trLH 

2-852 

PARAMETER TEST CONDITIONS 

Propagation Delay time 10wCto-high (see Figure 2) 

Propagation delay time high-to-Iow (see Figure 2) 

Transition time high-la-low (see Figure 3) 

Transition time low-to-high (see Figure 3) 

~TEXAS 
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MIN NOM MAX UNIT 

0.15 1 !IS 

20 200 ns 
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SN75LBC784 
QUADRUPLE RS-423-B DRIVER/RECEIVER 

SLLS187 A - NOVEMBER 1994 - REVISED AUGUST 1995 

PARAMETER MEASUREMENT INFORMATION 

Input 
(see Note A and B) 

Input -~~--1 
>-~I---i"" Output VOH 

Output 

Input 

Input 

GND GND 

VOL --+-+~.-.;.;.~ 
trHL --.! 14-

Figure 1. Driver Transition Times 

VDD 

~outPut 
Input ~----- O.SV 

(see Note A and C) 50% 50% 
-O.SV 

~+TCL 
GND VSS_ 

tPLH --.! ~ ~ tPHL 

outPut~ 
GND 

Figure 2. Receiver Propagation Delay Times 

VDD 
Input 

(see Note A and C) 

I "n~Tl c:utput 

GND vss-= 

\~/ 

GND 

Figure 3. Receiver Transition Times 

0.5 V 

-0.5 V 

NOTES: A. CL includes probe and jig capacitance. 
B. The input pulse is supplied by a generator having the following characteristics: tr:s IOnS, tf < IOnS, Zo = 50 Q, PRR:2: 5 kHz, duty 

cycle 50%, V max = 3 V, V min = 0 V. 
C. The input pulse is supplied by a generator having the following characteristics: tr:S IOnS, tf < IOnS, Zo = 50 Q, PRR:2: 5 kHz, duty 

cycle 50%, Vmax = 0.5 V, Vmin = -0.5 V. 
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INSTRUMENTS 

POST OFFICE sex 655303 • DALLAS, TEXAS 75265 2-853 



SN75LBC784 
QUADRUPLE RS·423·B DRIVER/RECEIVER 

SLLS187A- NOVEMBER 1994 - REVISED AUGUST 1995 

PARAMETER MEASUREMENT INFORMATIO~ 

Input A 50% 50% 

I '---------' I 
I I 
~tPLH ~ tpHL 

Output Y ___ ...IfsO% 50% \... 

Figure 4. Skew Definition Times 

Figure 5. Receiver Input Balance Test 

~1ExAs 
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SN75LBC786 
QUADRUPLE RS·423·B DRIVER/RECEIVER WITH LOOPBACK 

SLLSI84-NOVEMBER 1994 

• Four Independent Drivers and Receivers 

• Loopback Mode Functionally Self Tests 
Drivers and Receivers Without 
Disconnection From Line 

• Driver Slew Rate Controlled by a Single 
Resistor 

• Internal Thermal·Overload Protection 
• R8-423-B Inputs and Outputs Designed to 

Withstand ±25 V 

• ESD Protection Exceeds 2000 V Per 
MIL·STD·833C Method 3015 

• LinBiCMOSTM Process Technology 

description 

3A 
3Z 

3lB 
4A 
4Z 

Vss 
GND 

4Y 
3B 
3Y 
3C 

DWPACKAGE 
(TOP VIEW) 

1 

11 

2lB 
2Z 
2A 
llB 
1Z 
1A 
Rws 
Voo 
1Y 
1B 
2Y 
2B 
2C 

The SN75LBC786 is a monolithic quadruple 4C 1 C 
RS-423-B driver and receiver with integrated­
loopback function. The operation of the 
SN75LBC786 is closely based on that of the 
SN75186. In normal operation, the device 
performs as four independent R8-423-B driver/receiver pairs designed to interface data-terminal equipment 
(DTE) with data circuit-terminating equipment (DC E). in loopback mode, the signal from each driver output is 
fed back via special circuitry into its associated receiver input, removing the need to locally disconnect cables 
and install a loopback connector. The receiver output signal is the same as the driver input signal. 

The SN75LBC786 is characterized for operation ovel' the temperature range of O°C to 70°C. 

FUNCTION TABLE 

LOOPBACK INPUT,S OUTPUTS 
LB A B C Z Y 

H L L H H H 
H H L H H L 
H L H L L H 
H H H L L L 

H L L L ? H 
H H L L ? L 
H L H H ? H 
H H H H ? L 

L L X ,x L L 
L H X X H L 

H = high level, L - low level, X = Irrelevant, ? = Indeterminate 

LinBiCMOS is a trademark of Texas Instruments InCorporated. 
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SN75LBC786 
QUADRUPLE RS·423·B DRIVER/RECEIVER WITH LOOPBACK 

SLLSl84-NOVEMBER 1994 

logic diagram (positive logic) (each transceiver) 

A 

LB ---------+------~ 

z 
I 

I Receiver I L ________________ ~ 

y 

C 

B 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Positive supply voltage, Voo (see Note 1) .................................................... 14 V 
Negative supply voltage, Vss .................... , .....................................•... -14 V 
Receiver input voltage range ....................................................... -30 V to 30 V 
Driver input voltage range ........................................................ -0.5 V to 5.75 V 
Loopback input voltage range ..................................................•. -0.5 V to 5.75 V 
Driver output voltage range (supplies at 0 V) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. -30 V to 30 V 
Driver output voltage range (supplies at ± 12 V) ....................................... -25 V to 25 V 
Continuous power dissipation at (or below) TA= 70°C ....................................... 800 mW 
Operating free-air temperature range, T A .............................................. DoC to 70°C 
Storage temperature range, Tstg ................................................... -65°C to 150°C 
Case temperature for 10 seconds .......................................................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltages are with respect to network ground terminal. 

recommended operating conditions 

Supply voltage, VDD 

Supply voltage, VSS 

High-level input voltage, VIH 

LOW-level input voltage, V I L 

High-level output current, IOH 

Low-level output current, IOL 

Slew rate control resistor, RWS 

Operating free-air temperature, TA 

2-856 

Driver and loopback 

Driver and loopback 

Receiver 

Receiver 
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MIN 

10.8 

-10.8 

2 

20 

0 

NOM MAX UNIT 

12 13.2 V 

-12 -13.2 V 

V 

0.8 V 

-4 mA 

4 mA 

82 820 kO 

70 ·C 



SN75LBC786 
QUADRUPLE RS-423-B DRIVER/RECEIVER WITH LOOP BACK 

SLLS184- NOVEMBER 1994 

DRIVER SECTION 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYP MAX UNI1· 

VOH High-level output voltage Open circuit or RI = 450 0 4 5.5 6 V 

VOL Low-level output voltage Open circuit or RI = 450 0 -6 -5.5 -4 V 

IIH High-level input current VI = 2.4 V - 5.5 V 100 !JII 
IlL Low-level input current VI = OV-0.8V -100 !lA 
IIKG Output leakage current VOO = VSS = 0 V, Va = ±6 V -100 100 !JII 
IOS(H} High-level short-circuit output current VI = high, VO=OV 15 45 mA 

IOS(L) Low-level short-circuit output current VI = low, VO=OV -45 -15 mA 

No load, LB at 2 V 10· 12 
100 Supply current (Ioopback off) mA 

RI=4500, LB at 2 V 60 70 

IOO(LB) Supply current with loopback on No load, LB at 0.8 V 13 16 mA 

No load, LB at 2 V -10 -12 
ISS Supply current (Ioopback off) mA 

RI=4500, LB at 2 V -60 -70 

100 Supply current with loopback on No load, LB at 0.8 V -13 -16 mA 

LOOPBACK MODE 

Output voltage (input either high or low) RI =>4500, VLB= low -6 -5.5 -4 V 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) . 

trLH 

trHL 

SR 

t8k 

PARAMETER 

Transition time, low-ta-high level output 
(see Figure 1) 

Transition time, high-to-Iow level output 
(see Figure 1) 

Output slew rate 

Output skew, ItpHL - tpLHI (see Figure 4) 

TEST. CONDITIONS 

RI = 450 n. CL = 50 pF, 
VWS=5V 

~TEXAS 
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RWS=Oill 

RWS=20 ill 

RWS =82 kO 

RWS = 820 kO 

RWS=OkO 

RWS =20 kO 

RWS=82 ill 

RWS= 820kO 

RWS=20 kO 

RWS =82 kO 
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MIN TYP MAX UNIT 

1.5 

1.5 2.1 2.7 

5 8 11 
~ 

80 

1.5 

1.5 2.1 2.7 

5 8 11 
~ 

80 

15 V/~ 

1 ~ 

2-857 



SN75LBC786 
QUADRUPLE R8-423-B DRIVER/RECEIVER WITH LOOPBACK 

SLLSl84 - NOVEMBER 1994 

RECEIVER SECTION 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

Receiver input threshold voltage VIT = (VI+ - VI_) -200 200 
VIT mV (see Figure 5) VIT = (VI+ - VI_) with 500-0 series resistor -400 400 

VI-l0V 
: Other input to GND 

1.3 3.25 
II Input current mA 

VI_-10V -3.25 -1.3 

Vhys Hysteresis voltage 20 40 150 mV 

10--20 JJA 3.5 5 
VOH High-level output vo~age (see Note 2) V 

10=-4 mA 2.4 5 

VOL Low-level output voltage 10 =20!IA to 4 mA 0.4 V 

lOS RX short circuit current 50 mA 

VID Differential input voltage Receiver inputs open oircuit 1.6 2.1 2.6 V 

Vofs Fail safe output vo~ge See Note 3 3.5 V 

NOTES: 2. DeVice has an Internal RX supply regulator. Maximum RX logIC output vo~ge under no load IS thus defined by an Intema! voltage 
value. This is nominally set to 4.5 V with a tolerance of ±5%. 

3. One input at ground, other input open circuit, 10 = -20 JJA, or both open circuit. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

tpLH 

tpHL 

trHL 

trLH 

2-858 

PARAMETER TEST CONDITIONS 

Propagation delay time, low-ta-high (see Figure 2) 

Propagation delay time, high-ta-Iow (see Figure 2) 

Transition time, high-ta-Iow (see Figure 3) 

Transition time, low-ta-high (see Figure 3) 

~TEXAS 
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MIN NOM MAX UNIT 

0.15 1 J.lS 

20 200 ns 



5V 

SN75LBC786 
QUADRUPLE RS·423·B DRIVER/RECEIVER WITH LOOPBACK 

PARAMETER MEASUREMENT INFORMATION 

Input 
(see Notes A and B) 

SLLS184 - NOVEMBER 1994 

\--- 3V 

Input ----4....---1 
">----4t-it- Output 

\... -- OV 

VOH~90% 
Output 10% 10% 

VOL --+ I 
GND trHL ~ t4- ~ 14- trLH 

GND 

NOTES: A. CL inCludes probe and jig capacnance. 
B. The input pulse is supplied by a generator having the following characteristics: tr $ 10 nS. tf < 10 nS. Zo = 50 n. PRR ~ 5 kHz. duty 

cyCle = 50%. Vmax = 3 V. Vmin - 0 V. . 

Figure 1. Driver Transition Times 

Input 

VDD 

~outPut 
~*TCL 

GND Vss_ 
GND 

NOTES: A. CL includes probe and jig capacitance. 

Input ~ "I\OL 
(see Notes A and B) ..JI 50% ~ 

tpLH -.1:-- ~tpHL 

output~ 

B. The input pulse is supplied by a generator having the following characteristics: tr $ 10 nS. tf < 10 nS. Zo = 50 n. PRR ~ 5 kHz. duty 
cycle = 50%. Vmax - 0.5 V. Vmin = -0.5 V. 

Input 

Figure 2. Receiver Propagation Delay Times 

VDD 

~output 
Input ~ / 

(see Notes A and B) \'\.-__ ...1.:'-

Output I 
VOL I 10% 10% I 

0.5 V 

-0.5 V 

FL1'*T CL 
G~D Vss-= 

VOH ---:(190% 90%~ . 

trLH --tt 14- -~ 14- trHL 
GND 

Figure 3. Receiver Transition Times 

NOTES: A. CL includes probe and jig capacitance. 
B. The input pulse is supplied by a generator having the following characteristics: tr $ 10 nS. If < 10 nS. Zo = 50 n. PRR ~ 5 kHz. duty 

cycle = 50%. Vmax = 0.5 V. Vmin = -0.5 V. 
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SN75LBC786 
QUADRUPLE RS·423·B DRIVER/RECEIVER WITH LOOPBACK 

SLLS184 - NOVEMBER 1994 

PARAMETER MEASUREMENT INFORMATION 

Input A 50% 500/0 

I I 
I I 
~ tPLH ~ tPHL 

Output Y __ -Jfs~00/c-.------5-0%""'~ 

Figure 4. Skew Definition Times Figure 5. Input Balance Test 

PRINCIPLES OF OPERATION 

In normal operation, the SN75LBC786 functions as four independent drivers and receivers. The loopback mode is 
disabled by maintaining a high logic level on the LB input. The receivers consist of differential comparators with 
hysteresis and resistive attenuation on the inputs. The resistive attenuation improves the input common-mode range 
and also provides additional protection from ESD and over-voltage stress. The differential and common-mode input 
impedance are sufficiently high to meet RS-423-B. The balance of the receiver input voltage current characteristics 
and bias voltage is such that the receiver remains in the intended binary state when a differential voltage of 500 mV 
is applied to the inputs through 500 g across the entire common-mode range (see Figure 5). 

The drivers meet all R8-423-B specifications. In normal operation, the drivers have built-in current limits and thermal 
overload protection. Slew-rate controlling circuitry is included into the design that is adjusted to suit the application 
by means of an external resistor. The slew-rate controlling circuitry also has a default mode. If RwS is shorted to 5 
V externally, the transition time defaults to approximately 1.5 J.IS. The receiver is compatible to the RS-232 with the 
use of external iFlput resistors to meet the RS-232 input-resistance specification of 3 kg to 7 kU. 

Taking an individual LB input!ow activates the loopback mode in the corresponding driver/receiver pair. This causes 
the output from that driver to be fed back to the input of its receiver through dedicated internal-Ioopback circuitry. Data 
from the receiver output can then be compared, by a communication system, with the data transmitted to the driver 
to determine if the functional operation of the driver and receiver together is correct. 

In the loopback mode, external data at the input of the receiver is ignored and the driver does not transmit data onto 
the line. Extraneous data is prevented internally from being sent by the driver in the loopback mode by clamping its 
output to a level below the maximum interface voltage, -5 V, or the EIA-423-B marking state. Belowthis marking level, 
a reduced 1.5-V output amplitude is used at the driver ,output. This signai is detected by an on-chip loopback 
comparator and fed to the input stage of the receiver to complete the loop. 

Line faults external to the SN75LBC786 are detected in addition to device failures. These line faults include short 
circuits to ground and to external supply voltages. The loopback mode should be entered only when the driver output 
is low, that is, the marking condition. It is recommended that loopback not be entered when the driver output is in a 
high state as this may cause a low-level, nondamaging oscillation at the driver output. 

2-860 
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• Nine Single-Ended SCSI Transceiver 
Channels With Active Termination 

• Programmable Drivers Provide Active 
Negation (Totem Pole) or Wired-OR (Open 
Drain) Outputs 

• 24-mA Current-Mode Active Termination 
With Common Nine-Channel Bus Enable 

• Low Output Capacitance Presented to SCSI 
Bus, 13.5 pF Typ 

• 3.3 V Compatible Logic Inputs Provide 
Bridge from 3 V Controllers to 5 V SCSI 
Bus 

• Designed to Operate at 10-Mlillon Data 
Transfers Per Second (Fast-SCSI) 

• Controlled Driver Rise and Fall Times 
5 ns Mil:! 

• High-Receiver Input-Voltage Hysteresis 
500mVTyp 

• Receiver Input-Noise Pulse Filter 
5nsTyp 

• Each Driver and Receiver Meets ANSI 
X3.131-1994 (SCSI-2) and the Proposed 
SCSI-3 Standards 

• Power-UpiPower-Down Glitch Protection 

• High Impedance Driver With Vee at 0 V 

description 

The SN75LBC968 is a nine-channel transceiver 
with active termination that drives and receives 
the signll-Is from the single-ended, parallel data 
buses such as the Small Computer-Systems 

SN75LBC968 
9-CHANNEL BUS TRANSCEIVER 

WITH ACTIVE TERMINATION 

DLPACKAGE 
(TOP VIEW) 

GND 1 

TE 
GND 

1A 4 
1DE/RE 5 

2A 6 
2DElRE 

3A 
3DE/RE 9 

4A 
4DE/RE 11 

VCCl 
GND 
GND 
GND 
GND 
GND 
VCC 

5A 
5DElRE 

6A 
6DElRE 

7A 
?DElRE 

8A 
8DElRE 

9A 
9DElRE 

40 
39 

38 

37 

36 

35 

34 

33 

32 

88 
GND 
CE 
NC 
NC 
NC 
78 
NC 
68 
NC 
58 
VCC 
GND 
GND 
GND 
GND 
GND 
VCC 
NC 
48 
NC 
38 
NC 
28 
NC 
18 
NC 
98 

NC - No internal connection 

Interface (SCSI) bus. The features of the line drivers, receivers, and active-termination circuits provide the 
optimum signal-to-noise ratios for reliable data transmission. Integration of the termination and transceivers in 
the LinBiCMOSTM process provides-the necessary analog-circuit performance, has low quiescent power, and 
reduces the capacitance presented to the bus over separate termination and I/O circuits. 

The transceivers of the SN75LBC968 can be enabled to function as totem-pole or open-drain outputs. The 
open-drain mode drives the wired-OR lines of SCSI (BSY, SEL, and RSn by inputting the data to the direction 
control input DElRE instead of the A input. When driving the data through the A input, the outputs become totem 
poles and provide active signal negation for a higher voltage level on low-to-high signal transitions on heavily 
loaded buses. In either mode, the turn-on and turn-off output transition times are limited to minimize crosstalk 
through capacitive coupling to adjacent lines and RF emissions from the cable. The receivers are also designed 
for optimum analog performance by precisely contrOlling the input-voltage thresholds, providing wide 
input-voltage hysteresis and including an input-noise filter. These features significantly increase the likelihood 
of detecting only the desired data signal and Tejecting noise. 

LinBiCMOS is a trademar1< of Texas Instruments Incorporated. 
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SN75LBC968 
g..CHANNEL BUS TRANSCEIVER 
WITH ACTIVE TERMINATION 
SLUS179S-APRIL 1994- REVISED MAY 1995 

description (continued) 

The communication between the SN75LBC968 and the controller can be accomplished at 3.3-V logic levels 
provided that the V CC1 input connects to the same supply rail as the controller. This provides a bridge from the 
lower-voltage circuit and the 5-V SCSI bus. The SN75LBC968 also removes the need for special 1/0 buffers 
(and associated power dissipation) on the controller itself. The SN75LBC968 must be used with a SCSI 
controller with support for Differential SCSI. 

The integrated, current-mode, active termination supplies a constant 24 mA of current (TERMPWR) to the bus 
when the bus voltage falls below 2.5 V. This makes the next low-to-high (negation) signal transition independent 
of the low-level (asserted) bus voltage, unlike voltage-mode terminators. The termination current is provided 
through the TE input and from TERMPWR and can be disabled by letting the TE input float or by connecting 
it to ground. The termination circuitry is independent from the line drivers and receivers and V CC or V CC1. 
Operational termination is present as long as TERMPWR is applied. 

The switching speeds ofthe SN75LBC968 are sufficient to transfer data over the data bus at ten million transfers 
per second (Fast-SCSI). The specification, tsk(lim), is for system skew budgeting and maintenance of bus set-up 
and hold times. The device is available in the space-efficient shrink-small-outline package (SSOP) with 25-mil 
lead pitch. The SN75LBC968 meets or exceeds the requirements of ANSI X3.131-1994 (SCSI-2) and the 
proposed SPI (SCSI-3) standards, and is characterized for operation from aoc to 70°C. 

logic diagram (positive logic) 

TE ,::2'--1_'-

1A .i... 
1DEIRE .is 

Active Terminator 

CE _5_4-+_-+ __ -+--

6 
2A 

2DEiRE ~ 
3A-­
_9 

3DE!:! 10 
__ 11 

4DE!RE 

5A~' 
_ 20 

5DEIRE 21 

~ 22 
6DE/RE 23 

7A 
_ 24 

7DEIRE 25 

~~ 2S 
SDEIRE 

9A 27 

9DE/FIE 28 

Channel 2 

Channel 3 

Channel 4 

Channel 5 

ChannelS 

Channel 7 

ChannelS 

ChannelS 

35 3B 

37 4B 
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Function Tables 

TRANSCEIVER FUNCTIONS 

INPUTS OUTPUTS 
CE DElRE A B A B 

L X X X Z Z 
H L X L H Z 
H L X H L Z 
H, H L X Z H 
H' H H X Z L 
H L X Open H Z 
H H Open X Z L 

H = high level L = low level 
X = irrelevant Z = high impedance 

TERMINATION FUNCTION 

INPUT OUTPUT 
TE B 

GND Z 
VTE 24-mA source 
Open Z 



schematics 

DRIVER -------------, 
Vcc --------~----~--

2.85 V 

____________ ...J 

RECEIVER -------------, 
VCC ---------.----

Vref ___ -Q-....J 

____________ ...J 

absolute maximum ratlngst 

B 

SN75LBC968 
9·CHANNEL BUS TRANSCEIVER 

WITH ACTIVE TERMINATION 
SLLS179B - APRIL 1994 - REVISED MAY 1995 

ACTIVE TERMINATOR r-------------
---..... ----- TE 

2.85 V 

L ____________ _ 

Supply voltage range, Vee, Vee1, VTE (see Note 1) .................................. -0.5 V to 7 V 
Input voltage range, VI (A-side) ...................................................... Vee1 + 0.3 V 
Bus voltage range (B-side) .......................................... . . . . . . . . . . . . . .. -0.5 V to 7 V 
Data I/O and control (A-side) voltage range ..................... ,........ . . . . . . . . . . . . .. -0.5 V to 7 V 
Continuous power dissipation (see Note 2) ......................................... internally limited 
Operating free-air temperature range, TA .............................................. DoC to 70°C 
Storage temperature range, Tstg .................................................... 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ........... . . . . . . . . . . . . . . . . . . .. 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values are with respect to GND. 
2. The maximum operating-junction temperature is internally limited. Use the diSSipation rating table to operate below this temperature. 
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SN75LBC968 
9-CHANNEL BUS TRANSCEIVER 
WITH ACTIVE TERMINATION 
SLLS179B-APRIL 1994 - REVISED MAY 1995 

DISSIPATION RATING TABLE 

PACKAGE 
TA s 25·C DERATING FACTORt 

POWER RATING ABOVE TA = 25·C 
TA=70·C 

POWER RATING 

Dl 2500 mW 20 mW/·C 1600mW 

t Derating factors are the inverse of the junction-ta-ambient thermal resistance when 
board-mounted with no air flow. 

recommended operating conditions 
MIN 

Supply voltage, VCC 4.75 

Supply voltage, VCCl (see Note 3) 3 

Termination voltage, VTE 4.25 

High-level input voltage, VIH DElRE, CE, A, B 2 

low-level input voltage, Vil DElRE, CE, A, B 

High-level output current, 10H A 

low-level output current, 10l· 
B 

A 

Operating free-air temperature. TA 0 

NOTE 3: All electrical characteristics are measured with VCCl = VCC unless otherwise noted. 

NOM MAX UNIT 

5 5.25 V 

5.25 V 

5.25 V 

V 

0.8 V 

-'8 mA 

48 
mA 

8 

70 ·C 

driver electrical characteristics over recommended operating conditions (unless otherwise noted) 
(see Figure 1) 

PARAMETER TEST CONDITIONS MIN MAX UNIT 

VOH High-level output voltage IOH=-20mA 2 V 

VOL lOW-level output voltage IOl-48mA 0.5 V 

IIH High-level input current VIH =2V, VCC = VCCl = 5.25 V -100 tJA 
IlL Low-level input current, A VIL= 0.5 V, VCC = VCCl = 5.25 V -100 tJA 

10Z High-impedance-state outpiJt current 
VO-5.25V, VCC" VCC1 .. 5.25 V -100 

VO-OV, VCC .. VCCl = 5.25 V -100 tJA 

termination electrical characteristics over recommended operating conditions (unless otherwise 
noted) (see Figure 2) 

PARAMETER 

VO(OC) Open-circult output voltage 

10 Output current 

2-864 

TEST CONDITIONS 

10-OmA, VCC= VCCl mOV 

VO=OV, VCC=.VCCl =OV 

Vo = 0.5 V, VCC=VCC1· 0V 

VO=3V, VCC=VCCl mOV 

VO=4V, VCC = VCCl .. 0 V 

~TEXAS 
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MIN TYP MAX UNIT 

2.5 2.85 3.24 V 

-24 mA 

-20 -24 mA 

100 tJA 
20 100 mA 



SN75LBC968 
9-CHANNEL BUS TRANSCEIVER 

WITH ACTIVE TERMINATION 
SLLSl79B -APRIL 1994 - REVISED MAY 1995 

receiver electrical characteristics over recommended operating conditions (unless otherwise 
noted) (see Figure 3) 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

VOH High-level output voltage IOH=-SrnA 2 2.5 V 

VOL Low-level output voltage IOL=SmA O.S V 

VIT+ Positive-going input threshold voltage 1.2 1.6 2 V 

VIT- Negative-going input threshold voltage 
VCC= VCCl 

O.S 1.1 1.4 V 

Vhys Input hysteresis voHage (VIT + - VIT _) 0.2 0.5 V 

IIH High-level input current VIH =2V 100 jJA 

IlL Low-level input current VIL=0.5V 100 jJA 

VO-OV -100 
IOZ High-impedance-state output current 

VO=5.25V -100 
jJA 

device electrical characteristics over recommended operating conditions (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 

All drivers, receivers, and terminator All inputs at 0 V disabled 

All receivers enabled, termination and CEatVcc, DE/REatOV, 

Supply current to VCC drivers disabled, No lOad TEatOV 
ICC andVCCl DElRE and CE at VCC, 

All drivers enabled, termination and A and TE atO V 
receivers disabled, No load DElRE and CE at VCC, 

VTE=OV, AatVCCl 

ICC Supply current to TE 
Termination and receivers enabled, 

TEatVTE, DE/REatOV No load 

Co Bus pOrt capacil!lnce (see Note 4) 

liH High-level input current DElRE,CE VIH - VCC or 2 V 

IlL Low-level input current DElRE,CE VIL=0.5V 

t All typical values are at VCC = VCCl = 5 V, TA = 25°C. 
NOTE 4: Tested in accordance with Annex G X3T9.21S55D, revision 14 
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MIN TYpt MAX UNIT 

1.3 3 

14 21 

33 45 rnA 

15 21 

33 45 

13.5 16.5 pF 

100 jJA 

100 jJA 
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SN75LBC968 
9-CHANNEL BUS TRANSCEIVER 
WITH ACTIVE TERMINATION 
SLLS179B - APRIL 1994 - REVISED MAY 1995 

driver switching characteristics over recommended operating conditions (unless otherwise 
noted) (see Figure 4) 

PARAMETER TEST CONDITIONS MIN TYP't MAX UNIT 

tpHL Propagation delay time, high- to low-level output 10 35 ns 

tpLH Propagation delay time, low-to high-level output 
CL=15pF 

15 45 ns 

VCC = VCCI = 5 V, TA = 25·C, 14 ns 

tsk(lIm) 
Skew limit*, the maximum delay time - minimum delay CL= 15pF 

time VCC = VCCI = 5 V, TA" 70·C, 
CL=15pF 14 ns 

tsk(p) Pulse skew, ItpHL -tpLI .. jl VCC = VCCI = 5 V, TA = 25·C 8 ns 

tt 
Output transition time, 10% to 90% or 90% to 10% of the 

15 pF <CL < 100 pF 5 20 ns steady-state output 

Propagation delay time, low-level to high-impedance FromCE, CL=15pF 5 150 
tpLZ ns output From DElRE, CL-15pF 45 

Propagation delay time, high-impedance to low-level FromCE, CL=15pF 5 150 
tpZL output ns 

From DElRE, CL=15pF 45 

t Aillypical values are at VCC = VCCI - 5 V, TA = 25·C .. 
* The value for this parameter was derived from the difference between the slowest and the fastest driver delay times measured on devices from 

four sample wafer lots .. 

receiver switching characteristics over recommended of operating conditions (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS MIN TYP't MAX UNIT 

tpHL Propagation delay time, higt}.. to low-level output 5 20 ns 

tpLH Propagation delay time, low- to high-level output 
See Figure 5 

5 25 ns 

VCC = VCCI = 5 V, TA. 25·C, 8 .. 5 ns 

tsk(lIm) 
Skew limit*, the maximum delay time - minimum delay See Figure 5 

time VCC - VCCI = 5 V, TA = 70·C, 
See Figure 5 8 .. 5 ns 

Isk(p) Pulse skew, ItpHL -tPLHI VCC = VCCI = 5 V, TA = 25·C, 6 ns See Figure 5 

Propagation delay time, low-levelto high-impedance FromCE, See Figure 6 5 150 
tPLZ ns output From DElRE, See Figure 6 45 

Propagation delay time, high-Impedance to low-level FromCE, See Figure 6 5 150 
tpZL ns output From DElRE, See Figure 6 80 

Propagation delay time, high-level to high-impedance FromCE, See Figure 7 5 150 
tPHZ ns output From DElRE, See Figure 7 45 

tpZH 
Propagation delay time, high-impedance to high-level FromCE, See Figure 7 5 150 
output ns 

From DElRE, See Figure 7 80 
t All typical values are at VCC = VCCI .. 5 V, TA = 25·C .. 
* The value for this parameter was derived from the difference between the slowest and the fastest driver delay times measured on devices from 

four sample wafer lots .. 

thermal characteristics 
PARAMETER 

RaJA Junctlon-to-free-air thermal resistance 

ReJC Junction-to-case thermal resistance 

TJS Junction-shutdown temperature 

2-866 

TEST CONDITIONS 

Board-mounted, no air flow 
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MIN TYP MAX UNIT 

50 ·CIW 

12 ·CIW 

180 ·C 



SN75LBC968 
9-CHANNEL BUS TRANSCEIVER 

WITH ACTIVE TERMINATION 
SLLS179B-APRIL 1994- REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

TE 
r----t Termination 

A 

DElRE 
To VCC -.-::.=..~-r~ 

CE I---'f-----' 
To VCC or to --+-_.--1...--.1 
GND for IOZ 

Figure 1. Driver Test Circuit Currents and Voltages. 

TE 

A 

DElRE 

CE 

Figure 2. Active Termination Voltages, Currents, and Test Circuit. 

vo 

l 

B 

DElRE 
ToGND-~-~~~ 

CE 
To VCC or to --t--.--L--'" 
GNDforlOZ 

Figure 3. Receiver Voltages, Currents, and Test Circuit 

NOTES: A. All input pulses are supplied by a generator having the following characteristics: tr :;;; 6 ns, tf :;;; 6 ns, PRR :;;; 1 MHz, 
duty cycle = 50%, Zo = 50 n 

B. All resistances are in ohms and ±5%, unless otherwise indicated. 
C. All capacitances are in picofarads and ± 1 0%, unless otherwise indicated. 
D. All indicated voltages are ± 10 mY. 
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SN75LBC968 
9·CHANNEL BUS TRANSCEIVER 
WITH ACTIVE TERMINATION 
SLLS179B - APRIL 1994 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 
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2.5V 

CE 

eE orDE/RE 

-------------- -- --- Vee 
DElRE 

--4· \ ------1' ------ :~;. Input Is Either 'L-_____ -----. -- ov 

------ ------ 50% 

------OV 

: I 

~ --- I I Vee 
A -----f--------------t------++--.l----.50% 

- - ------ ov I '-f:--L----- VOL 

1.. -.J ~I tpHL -.I I I j4- tPZL -+I 
r:" tpLH I I i+" tPLZ -+j I 

)L ---=-\--~ -----------,Y-------E :~~~ 
----....... --- VOL 

B 

Figure 4. Driver Delay Time Test Circuit and Waveforms 

NOTES: A. All input pulses are supplied by a generator having the following characteristics: tr ~ 6 ns, tf ~ 6 ns, PRR ~ 1 MHz, 

2-868 

duty cycle .. 50%, Zo = 50 Q. 

B. All resistances are in ohms and ±5%, unless otherwise indicated. 
C. All capacitances are in picofarads and ± 10%, unless otherwise indicated. 
D. All indicated voltages are ± 1 0 mY. 
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SN75LBC968 
9-CHANNEL BUS TRANSCEIVER 

WITH ACTIVE TERMINATION 
SLLSl79B-APRIL 1994-REVISED MAY 1995 

Input 

l 

PARAMETER MEASUREMENT INFORMATION 

B 

DElRE 
ToGND--~~---ar-~ 
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t5O% 50%\ A 

1 .1 tPHL I .. 
tpLH I" 
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B /50%, 
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~ 
OV 

1 

5;CVOH 
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Figure 5. Receiver Propagation Delay Time Test Circuit and Waveforms 

NOTES: A. All input pulses are supplied by a generator having the following characteristics: Ir ~ 6 ns, tf ~ 6 ns, PRR ~ 1 MHz, 
duty cycle - 50%, Zo - 50 n ' 

B. All resistances are in ohms and ±5%, unless otherwise indicated. 
C. All capacitances are in picofarads and ± 1 0%, unless otherwise indicated. 
D. All indicated voltages are ± 1 0 mY. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 2-869 



SN75lBC968 
9-CHANNEl BUS TRANSCEIVER 
WITH ACTIVE TERMINATION 
SLLS179B-APRIL 1994- REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 
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Figure 6. Receiver Enable and Disable Times to and From Low-Level Output Test Circuit and Waveforms 

NOTES: A. All input pulses are supplied by a generator having the following characteristics: tr ::::; 6 ns, tf ::::; 6 ns, PRR ::::; 1 MHz, 
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duty cycle = 50%, Zo = 50 0. 
B. All resistances are in ohms and ±5%, unless otherwise indicated. 
C. All capacitances are in picofarads and ± 1 0%, unless otherwise indicated. 
D. All indicated voltages are ± 1 0 mY. 
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SN75LBC968 
9·CHANNEL BUS TRANSCEIVER 

WITH ACTIVE TERMINATION 
SLLS179B - APRIL 1994 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 
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Figure 7. Receiver Enable and Disable Times to and From High·Level Output Test Circuit and Waveforms 

NOTES: A. All input pulses are supplied by a generator having the following characteristics: tr :5: 6· ns, tf :5: 6 ns, PRR :5: 1 MHz, 
duty cycle = 50%, Zo = 50 n. 

B. All resistances are in ohms and ±5%, unless otherwise indicated. 
C. All capacitances are in picofarads and ± 1 0%, unless otherwise indicated. 
D. All indicated voltages are±10 mV. 
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SN75LBC968 
9-CHANNEL BUS TRANSCEIVER 
WITH ACTIVE TERMINATION 
SLLS179B - APRIL 1994 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 
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WITH ACTIVE TERMINATION 
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TYPICAL CHARACTERISTICS 
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SN75976A 
9-CHANNEL DIFFERENTIAL TRANSCEIVER 

SLLS218 - MAY 1995 

• Improved Speed and Package Replacement 
for the SN75LBC976 

• Designed to Operate at up to 20 Million 
Data Transfers per Second (Fast-20 SCSI) 

• Nine Differential Channels for the Data and 
Control Paths of the Small Computer 
Systems Interface (SCSI) and Intelligent 
Peripheral Interface (IPI) 

• Packaged in Shrink Smail-Outline Package 
with 25-MII Terminal Pitch and Thin Shrink 
Small-Outline Package with 20 Mil Terminal 
Pitch 

• Two Skew Limits Available 
• ESD Protection on Bus Terminals 

Exceeds 12 kV 

• Low Disabled Supply Current 8 mA Typ 

• Thermal Shutdown Protection 
• Positive- and Negative-Current Limiting 

• Power-Up/Down Glitch Protection 

description 

The SN75976A is an improved replacement for 
the industry's first 9-channel RS-485 
transceiver - the SN75LBC976. The A version 
offers improved switching performance, a smaller 
package, and higher ESO protection. The 
SN75976A is offered in two versions. The '976A2 
skew limits of 4 ns for the differential drivers and 
5 ns for the differential receivers complies with the 
recommended skew budget of the proposed 
Fast-20 SCSI standard for data transfer rates up 
to 20 million transfers per second. The '976A 1 
supports the Fast SCSI skew budget for 10 million 

SN75976A DL or DGG 
(TOP VIEW) 

GND CDE2 
8SR CDE1 
CRE CDED 

1A 98+ 
1 DElRE 98-

2A 88+ 
2D/RE 7 88-

78+ 
3DE/RE 78-

4A 68+ 
4DE/RE 68-

Vee Vee 
GND GND 
GND GND 
GND GND 
GND GND 
GND GND 
Vee Vee 

5A 58+ 
5DE/RE 58-

6A 48+ 
6DE/RE 48-

7A 38+ 
7DE/RE 38-

8A 28+ 
8DE/RE 28-

9A 18+ 
9DE/RE 18-

Terminals 13 through 17 and 40 through 44 are 
connected together to the package lead frame 
and signal ground. 

AVAILABLE OPTIONS 

Skew Limit 
PACKAGEt (ns) 

Driver Receiver 
TSSOP SSOP 
(DGG) (DL) 

8 9 
SN75976A 1 DGG SN75976A 1 DL 
SN75976A 1 DGGR SN75976A 1 DLR 

4 5 
SN75976A2DGG SN76976A2DL 
SN75976A2DGGR SN75976A2DLR 

. . 
t The R suffiX indicates taped and reeled packages . 
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SN75976A 
9·CHANNEL DIFFERENTIAL TRANSCEIVER 

SLLS218 - MAY 1995 

description (continued) 

transfers per second. The skew limit ensures that the propagation delay times, not only from channel-to-channel 
but from device-to-device, are closely matched for the tight skew budgets associated with high-speed parallel 
data buses. 

The patented thermal enhancements made to the 56-pin shrink small-outline package (SSOP) of the '976 have 
been applied to the new, thin shrink, small-outline package (TSSOP). The TSSOP package offers even less 
board area requirements than the SSOP while reducing the package height to 1 mm. This provides more board 
area and allows component mounting to both sides of the printed circuit boards for low-profile, space-restricted 
applications such as small form-factor hard disk drives. 

In addition to speed and package improvements, the '976A can withstand electrostatic discharges exceeding 
12 kV per the human-body model, and 600 V per the machine model of MIL-STD-883C, Method 3015.7 on the 
RS-485 I/O terminals. This is six times the industry standard and provides protection from the noise that can 
be coupled into external cables. The other terminals of the device can withstand discharges exceeding 4 kV and 
400 V respectively. 

Each of the 9 channels of the '976A typically meet or exceed the requirements of EIA RS-485 (1983) and 
ISO 8482-1987/TIA TR30.2 referenced by American National Standard of Information (ANSI) Systems 
X3.131-1993 (SCSI-2) standard. This device also meets or exceeds the requirements of the proposed SCSI-3 
Parallel Interface (SPI) ANSI X3T9.2/855D and X3T1 0/1 071 D SCSI-3 Fast-20 SCSI Working Drafts, and the 
Intelligent Peripheral Interface Physical Layer-ANSI X3.129-1986 standard. 

The SN75976A is characterized for operation over an ambient air temperature range of O°C to 70°C 
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TERMINAL Logic 

NAME NO. Level 

lAt09A 4,6,8,10, TTL 
19,21,23, 

25,27 

lB-to 9B- 29,31,33, RS-485 
35,37,.46, 
48,50,52 

lB+ to 9B+ 30,32,34, RS-485 
36,38,47, 
49,51,53 

BSR 2 TTL 

CDEO 54 TTL 

CDEl 55 TTL 

CDE2 56 TTL 

CRE 3 TTL 

1DE/RE to 5,7,9,11, TTL 
9DE/RE 20,22,24, 

26,28 

GND 1,13,14, NA 
15,16,17, 
40,41,42, 

43,44 

VCC 12,18,39, NA 
45 

I/O 

I/O 

1/0 

1/0 

Input 

Input 

Input 

Input 

Input 

Input 

Power 

Power 

SN75976A 
9·CHANNEL DIFFERENTIAL TRANSCEIVER 

SLLS218-MAY 1995 

Terminal Functions 

Termination DESCRIPTION 

Pullup 1 A to 9A carry data to and from the communication controller. 

Pulldown 1 B- to 9B- are the inverted data signals of the balanced pair tolfrom 
the bus. 

Pullup 1 B+ to 9B+ are the noninverted data signals of the balanced pair tolfrom 
the bus. 

Pullup BSR is the bit significant response. It disables receivers 1 through 8 and 
enables wired-OR drivers when it and DElRE and CDEl orCDE2 are high. 
Channel 9 is placed in a high-impedance state with BSR high. 

Pulldown CDEO is the common driver enable O. Its input signal enables all drivers 
when it and 1 DElRE - 9DE/RE are high. 

Pulldown CDEl is the common driver enable 1. Its input signal enables drivers 
1 to 4 when it is high and BSR is low. 

Pulldown CDE2 is the common driver enable 2. Its input signal enables drivers 
5 to 8 when high and BSR is low. 

Pullup CRE is the common receiver enable. It disables receiver channels 5 to 9 
when high. 

Pullup 1 DE/RE-9DE/RE are direction controls that transmit data to the bus when 
it and CDEO are high. Data is received from the bus when it and CRE and 
BSR are low and CDEl and CDE2 are low. 

NA GND is the circuit ground. All terminals exceptterminall are physically tied 
to the die pad for improved thermal conductivity. t 

NA Supply voltage 

t Terminal 1 must be connected to signal ground for proper operation. 
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SN75976A 
9·CHANNEL DIFFERENTIAL TRANSCEIVER 

SLLS218 - MAY 1995 

logic diagram (positive logic) 

2--878 
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I I 
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~-------------------------nM 3DE/~~ ~ Channel 3 133 ~:: 
4A Jer-------------------------r36 4B+ 
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schematics of inputs and outputs 

SN75976A 
9·CHANNEL DIFFERENTIAL TRANSCEIVER 

SLLS218-MAY 1995 

CRE, BSR, AND A Inputs 

r---4I-- VCC 

100kO 

1 kO 
Input -'-AJIV'r-"-' 

B+ Input 

B+ AND B-Outputs 

VCC ---...... ---...... --. 

2kO 

4kO 

1 kg 
Input -'-'V\rIr-.--e---. 

100kO 

B-Input 

Input 4 .... -+-.JV\f\r-~ ...... --I 

A Output 

VCC 

16V 

Output 

.....,\1\/\,.......1--- Output 

16 V 
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SN75976A 
9·CHANNEl DIFFERENTIAL TRANSCEIVER 

SLLS218-MAY1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee (see Note 1) .............................................. -0.3 V to 6 V 
Bus voltage range ............................. : ...... , ............................ -10 V to 15 V 
Data 1/0 and control (A side) voltage range ..................................... -0.3 V to Vee +0.5 V 
Electrostatic discharge: B side and GND, Class 3, A: (see Note 2) .............................. 12 kV 

B side and GND, Class 3, B: (see Note 2) .............................. 400 V 
All terminals, Class 3, A: ............................................... 4 kV 
All terminals, Class 3, B: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 400 V 

Continuous power dissipation (see Note 3) ......................................... internally limited 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1 ,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated condttions for extended periods may affect device reliability. 

NOTES: 1. All voltage values are with respect to the GND terminals. 
2. This absolute maximum rating is tested in accordance with MIL-STD-883C, Method 3015.7. 
3. The maximum operating junction temperature is intemally limited. Use the Dissipation Rating Table to operate below this 

temperature. 

DISSIPATION RATING TABLE 

PACKAGE TA,,25·C 
OPERATING FACTOR* TA =70·C 

ABOVE TA = 25·C POWER RATING 

DGG 2500 mW 20mW/·C 1600mW 

DL 2500mW 20 mWI"C 1600mW 

:j: This Is'the Inverse of the Junctlon-to-amblent thermal resistance when board-mounted and with no air flow. 

package thermal characteristics 

DGG, board-mounted, no air flow 
Junction-to-ambientthermal resistance, RaJA 

DL, board-mounted, no air flow 

DGG 
J unction-to-case thermal resistance, RaJC 

DL 

Thermal-shutdown junction temperature, T JS 

recommended operating conditions 

Supply voltage, V CC 

High-level input voltage, VIH Except nB+, nB-

Low-level input voltage, V I L Except nB+, nB-

Voltage at any bus terminal (separately or common-mode), VO, VI, or VIC nB+ or nB-

High-level output current, IOH 

Low-level output current, IOL 

Operating case temperature, T C 

Operating free-air temperature, TA 

2-880 

Driver 

Receiver 

Driver 

Receiver 
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MIN NOM MAX 

50 

50 

27 

12 

165 

MIN NOM MAX 

4.75 5 5.25 

2 

0.8 

12 

-7 

-60 

-8 

60 

8 

0 125 

0 70 

UNIT 

·CIW 

·CIW 

·CIW 

·CIW 

·C 

UNIT 

V 

V 

V 

V 

V 

mA 

mA 

mA 

mA 

·C 

·C 



SN75976A 
9·CHANNEL DIFFERENTIAL TRANSCEIVER 

SLLS218-MAY1995 

electrical characteristics over ·recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 

SI to A, VT=5 V, 
See Figure 1 

VODH Driver differential high-level output voltage 
SI toB, VT=5 V, 
TC~25°C See Figure 1 

SI toB, VT= 5 V, 
See Figure 1 

SI to A, VT=5V, 
TC ~ 25°C See Figure 1 

VODL Driver differential low-level output voltage 
SI toB, VT=5 V, 
See Figure 1 

SI to A, VT=5V, 
See Figure 1 

Aside, VID =200 mV, 

VOH High-level output voltage 
10H =-8 mA See Figure 3 

B side, VT=5V 
See Figure 1 

Aside, VID = -200 mV, 

VOL Low-level output voltage 
IOH=8mA See Figure 3 

Aside, VT=5V 
See Figure 1 

VIT+ 
Receiver positive-going differential input 

10H =-8 mA, See Figure 3 
threshold voltage 

VIT-
Receiver negative-going differential input 

iOL=8mA, See Figure 3 
threshold voltage 

VHYS Receiver input hysteresis (VIT + - VIT-) VCC = 5 V, TA = 25°C 

VIH = 12V, VCC = 5 V, 
Other input at 0 V 

VIH=12V, VCC=OV, 
Other input at 0 V 

II Bus input current 
VIH=-7V, VCC=5V, 
Other input at 0 V 

VIH=-7V, VCC=OV, 
Other input at 0 V 

IIH High-level input current 
A, BSR, DElRE, and CRE, VIH =2 V 

CDEO, CDE1, and CDE2, VIH =2V 

IlL Low-level input current 
A, BSR, DElRE, and CRE, VIL= 0.8 V 

CDE1, CDE1, and CDE2, VIL= 0.8 V 

lOS Short circuit output current nB+or nB-

A 
10Z High-impedance-state output current 

nB+ or nB-

Disabled 

ICC Supply current All drivers enabled, no load 

All receivers enabled, no load 

Co Output capacitance nB+ or nB- to GND 

Receiver 
Cpd Power dissipation capacitance (see Note 4) 

Driver 

t All tYPical values are at VCC = 5 V, TA = 25°C. 
NOTE 4: Cpd determines the no-load dynamic supply current consumption, IS = CPD x VCC x f + ICC 

~TEXAS 
INSTRUMENTS 
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MIN TYPt MAX UNIT 

1 1.8 V 

1 1.4 V 

0.8 V 

-1 -1.4 V 

-1 -1.8 V 

-0.8 -1.4 V 

4 4.5 V 

3 V 

0.6 0.8 V 

1 V 

0.2 V 

-0.2 V 

24 45 mV 

0.4 1 mA 

0.5 1 mA 

-0.4 -0.8 mA 

-0.3 -0.8 mA 

-100 JJA 
100 JJA 

-100 JJA 
100 JJA 

±260 mA 

See IIH and IlL 

See II 

10 mA 

60 mA 

45 mA 

18 25 pF 

40 pF 

100 pF 
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SN75976A 
9·CHANNEL DIFFERENTIAL TRANSCEIVER 
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driver switching characteristics over recommended operating conditions (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VT = 4.5 V 2.5 13.5 ns 

VCC=5 V, VT=4.5 V, 
3 11 ns 

'976A1 TC = 25·C 

VCC=5 V, VT=4.5 V, 5 13 ns 

tpel 
Propagation delay time, tpHL or tpLH TC= 100·C 
(see Figures 1 and 2) VT=4.5V 4.5 11.5 ns 

VCC=5V, VT=4.5 V, 
5 9 ns 

'976A2 TC=25·C 

VCC = 5 V, VT=4.5 V, 
7 11 ns 

TC = 100·C 

Skew limit, maximum tpel - maximum tpel '976A1 8 ns 
tsk(lim) (see Note 5) '976A2 4 ns 

tsk(p) Pulse skew, ItPHL - tPLHI 4 ns 

tf Fall time S1 toB, See Figure 2 4 ns 

tr Rise time See Figure 2 8 ns 

ten Enable time, control inputs to active output 50 ns 

!dis Disable time, control inputs to high-impedance output 100 ns 

tpHZ Propagation delay time, high-level to high-impedance output 17 100 ns 

tpLZ Propagation delay time, low-level to high-impedance output 25 100 ns 

tpZH Propagation delay time, high-impedance to high-level output 
See Figures 5 and 6 

17 50 ns 

tpZL Propagation delay time, high-impedance to low-level output 17 50 ns 

t All typical values are at VCC = 5 V, TA = 25·C. 
NOTE 5: This parameter is applicable at one VCC and operating temperature within the recommended operating conditions and to any two 

devices. 

receiver switching characteristics over recommended operating conditions (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

'976A1 7.5 16.5 ns 

Propagation delay time, tpHL or tpLH 8.5 14.5 ns 
tpel (see Figures 3 and 4) '976A2 VCC = 5 V, TC = 25·C 8.6 13.6 ns 

VCC=5V, TC = 100·C 9 14 ns 

Skew limit, maximum tpel - minimum tpel '976A1 9 ns 
tsk(lim) (see Note 5) '976A2 5 ns 

tsk(p) Pulse skew, ItpHL - tpLHI 0.6 4 ns 

tt Transition time (tr or tf) See Figure 4 2 ns 

ten Enable time, control inputs to active output 50 ns 

!dis Disable time, control inputs to high-impedance output 60 ns 

tpHZ Propagation delay time, high-level to high-impedance output 60 ns 

tPLZ Propagation delay time, low-level to high-impedance output 
See Figures 7 and 8 

50 ns 

tpZH Propagation delay time; high-impedance to high-level output 50 ns 

tpZL Propagation delay time, high-impedance to low-level output 50 ns 

t All typical values are at VCC = 5 V, TA = 25·C. 
NOTE 5. This parameter is applicable at one VCC and operating temperature within the recommended operating conditions and to any two 

devices. 
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SN75976A 
9-CHANNEL DIFFERENTIAL TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

Input 
(see Note A) 

t CD EO and DElRE are at 2 V, BSR is at 0.8 V, and all others are open. 
; All nine drivers are enabled, similarly loaded, and switching. 

Figure 1. Driver Test Circuit, Currents, and Voltages:!: 

Input " t 1.5V 1.5V \. ----- 3V 

----' I I OV 

tPLH~ ~ tpHL 

SLLS218-MAY 1995 

3750 

Output, VOO OV 90% 90% OV ;tT'"=::O:-----::::::::-:Nt:i - - VOO(H) 

10% _. 1 110% VOO(L) S1 to A or B 

tr ~ 14- tf ~ 14-

Figure 2. Driver Delay and Transition Time Test Waveforms 

Generator 
(see Note A) 

500 
Input B+ 

>-----r---<.- Output 

Generator 
(see Note A) 

t CDEO, CDE1, CDE2, BSR, CRE, and DElRE at 0.8 V 
; All nine receivers are enabled and switching. 

4 CL =15 PF 

Figure 3. Receiver Propagation Delay and Transition Time Test Circuit:!: 

NOTES: A. All input pulses are supplied by a generator having the following characteristics: tr :5 6 ns, tf:5 6 ns, PRR :5 1 MHz, duty cycle = 50%, 
ZO=500. 

B. All resistances are in 0 and ± 5%, unless otherwise indicated. 
C. All capacitances are in pF and ± 10%, unless otherwise indicated. 
D. All indicated voltages are ± 10 mV. 
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SN75976A 
9-CHANNEL DIFFERENTIAL TRANSCEIVER 

SLLS218 - MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Input B- ---, r---- 3 V X 1.5V 1.5V X 
InputB+ ___ ..J, 1'-________ ....11 '-:-----OV 

tPLH -1+-+1 ~ tPHL tr N---VOH 
1.4 V 90% 90% 1.4 V 

___ ..:l..;.OO.:.;:Y0""l_' I I ,- 10% VOL 

Ir ~ 14- tf~ ~ 

Output 

Figure 4. Receiver Delay and Transition Time Waveforms 

4.5 V 

165 (.1 375(.1 

375(.1 

S2 

t Includes probe and jig capacitance in two places. 

DRIVER 

1-8 

9 

Figure 5. Driver Enable and Disable Time Test Circuit 

Table 1. Enabling For Driver Enable And Disable Time 

BSR CDEO CDE1 CDE2 

H H L L 

L H H H 

-------- 3V 

Input, DEIRE ___ .Ji 1.5 V 1.5 V \1.... __ ----
I+- tPZH -+I 1 .. 4-__.+_ 
I 

Output, VOD I 
J..-_J 

OV 

}- tPZL 1 
Output, VOD 

Figure 6. Driver Enable Time Waveforms 

OV 

VOD(H) 

--1 V 

-lV 

VOD(L) 

CRE 

X 

H 

A at3V 
Sl to B 

AatOV 
Sl loA 

-- --NOTES: A. All input pulses are supplied by a generator having the following characteristics: tr::; 6 ns, tf::; 6 ns, PRR::; 1 MHz, duty cycle = 50%, 

2-884 

ZO=50U 
R All resistances are in (.1 and ± 5%, unless otherwise indicated. 
C. All capacitances are in pF and ± 10%, unless otherwise indicated, 
D. All indicated voltages are ± 10 mY. 
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SN75976A 
9·CHANNEL DIFFERENTIAL TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

VT 

6200 
OVor3V ---.--~ A 

I---~Ht---- Output 

DElRE Input -=-'=-++---1 

3VorOV --B--'---~~ 

t CDEO is high, CDE1, CDE2, BSR, and CRE are low, and all others are open. 
:I: Includes probe and jig capacitance. 

Figure 7. Receiver Enable and Disable Time Test Circuit 

j(1.4V 1.4V\. ----- 3V 

----' 1 1 ov 
~ tpLZ j+- tpZL +i 

Input 

Output 
__ :1-1 ..J}<4 v i 1.4 V 'L 

VOD I : 
II ! ' 1 6 Indeterminate /\. 

1 I 
14--+1- tPHZ j4- tpZH -+I 

Output ----~~,A_V _______________ 1._4 ... V~ 

VOD \ Indeterminate Y 
Figure 8. Receiver Enable and Disable Time Waveforms 

B+ at OV 
B-at3V 
VT = Vee 

B+ at 3V 
B-atOV 
VT=OV 

SLLS218-MAY 1995 

NOTES: A. All input pulses are supplied by a generator having the following characteristics: tr!> 6 ns, tf!> 6 ns, PRR !> 1 MHz, duty cycle = 50%, 
ZO=50n. 

B. All resistances are in 0 and ± 5%, unless otherwise indicated. 
C. All capacitances are in pF and ± 10%, unless otherwise indicated. 
D. All indicated voltages are ± 10 mY. 
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TYPICAL CHARACTERISTICS 
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Figure 9 
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INPUT CURRENT 
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INPUT VOLTAGE 
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vs 
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Figure 10 

DRIVER 
LOW-LEVEL OUTPUT VOLTAGE 

vs 
LOW-LEVEL OUTPUT CURRENT 

f..-~ 
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.5 
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VI -Input Voltage - V 

Figure 11 
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TYPICAL CHARACTERISTICS 

DRIVER 
HIGH-LEVEL OUTPUT VOLTAGE 

vs 
HIGH-LEVEL OUTPUT CURRENT 

IOH - High-Level Output Current - mA 

Figure 13 

RECEIVER 
PROPAGATION DELAY TIME 

vs 
CASE TEMPERATURE 

I 
tPHLlmax} -r-_ 

tpHL min) 
tPLH(maj) 

tpLH min) 

(Data Extracted From 7 Wafer Lots) 
I 

VCC=5V 
I 

'" ... 

20 40 60 80 100 120 140 

TC - Case Temperature _·C 

Figure 15 

> 
I 

CD 

i 
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I 
iii 
t; 
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Q 

~ 

III c 
I 

CD 
E 
j:: 
>-
~ 
Q 

c 
.2 
OJ 
Cl .. 
Q. e 
0.. 
I 

J 

DRIVER 
AVERAGE DIFFERENTIAL OUTPUT VOLTAGE 

vs 
AVERAGE CASE TEMPERATURE 

81 to Position B (see Figure 1) 

o~--~--~--~--~--~--~~ 
o W ~ ~ ~ 100 1W 1~ 

14 

12 

10 

8 

6 

TC - Average Case Temperature - ·C 

Figure 14 

DRIVER 
PROPAGATION DELAY TIME 

vs 
CASE TEMPERATURE 

VCC=5V, 
81 to Position B (see Figure 1) ./~ 

I I V V ., 
tPHL(ma'2...- V 

---.--K --' -
~ ~ K tPLH(max) 

4 

tPLH~'" 
'- tPHL(mln) 

I--

2 

o 
o 

Data Extracted From 7 Wafer Lots 
I I I I I 

W ~ ~ ~ 100 1W 1~ 

TC - Case Temperature _·C 

Figure 16 
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I 40 ... 
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" 0 
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I -20 

.9 
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-60 

-80 
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TYPICAL CHARACTERISTICS 

o 

TA=2S0C 

DRIVER 
OUTPUT CURRENT 

vs 
SUPPLY VOLTAGE 

r-

2 3 4 

IOH 

IOL. 

VCC - Supply Voltage - V 

Figure 17 
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9-CHANNEL DIFFERENTIAL TRANSCEIVER 

SLLS218-MAY 1995 

APPLICATION INFORMATION 

Table 2. Typical Signal and Terminal Assignments 

SIGNAL TERMINAL SCSI DATA SCSI CONTROL 

CD EO 54 DIFFSENSE DIFFSENSE 

CDE1 55 GND GND 

CDE2 56 GND GND 

BSR 2 GND GND 

CRE 3 GND GND 

lA 4 DBO,DB8 ATN 

1DE/RE 5 DBEO,DBE8 INITEN 

2A 6 DB1,DB9 BSY 

2DE/RE 7 DBE1,DBE9 BSYEN 

3A 8 DB2,DB10 ACK 

3DE/RE 9 DBE2,DBE10 INITEN 

4A 10 DB3,DB11 RST 

4DE/RE 11 DBE3,DBEll GND 

5A 19 DB4,DB12 MSG 

5DElRE 20 DBE4,DBE12 TARGEN 

6A 21 DB5,DB13 SEL 

6DElRE 22 DBE5,DBE13 SELEN 

7A 23 DB6,DB14 C/O 

7DE/RE 24 DBE6,DBE14 TARG EN 

8A 25 DB7,DB15 REO 

8DElRE 26 DBE7,DBE15 TARG EN 

,9A 27 DBPO, DBPl I/O 

9DE/RE 28 DBPEO, DBPEl TARGEN 

ABBREVIATIONS: 
DBn ~ data bit n, where n = (0,1, ... ,15) 
DBEn = data bit n enable, where n = (0,1, ... ,15) 
DB PO - parity bit for data bits 0 through 7 or IPI bus A 
DBPEO - parity bit enable for PO 
DBPl = parity bit for data bits 8 through 15 or IPI bus B 
DBPEl = parity bit enable for Pl 

IPIDATA 

VCC 
XMTA,XMTB 

XMTA,XMTB 

GND, BSR 

GND 

AD7, BD7 

GND 

AD6, BD6 

GND 

AD5, BD5 

GND 

AD4, BD4 

GND 

AD3,BD3 

GND 

AD2, BD2 

GND 

AD1, BDl 

GND 

ADO, BOO 

GND 

AP,BP 

XMTA,XMTB 

IPICONTROL 

VCC 
GND 

SLAVE/MASTER 

GND 

VCC 
NOT USED 

GND 

NOT USED 

GND 

SYNC IN 

GND 

SLAVE IN 

GND 

NOT USED 

GND 

SYNC OUT 

GND 

MASTER OUT 

GND 

SELECT OUT 

GND 

ATTENTION IN 

VCC 

ADn or BOn _ IPI Bus A - Bit n (ADn) or Bus B - Bit n (BOn), where n = (0,1, ... ,7) 
AP or BP = IPI parity bit for bus A or bus B 
XMTA or XMTB = transmit enable for IPI bus A or B 
BSR = bit significant response 
INIT EN = common enable for SCSI initiator mode 
TARG EN = common enable for SCSI target mode 

NOTE A. Signal inputs are sh6wn as active high. When only active-low inputs are avaiiable,logic inversion 
is accomplished by reversing the B + and B - connector terminal assignments. 
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SN75976A 
9·CHANNEL DIFFERENTIAL TRANSCEIVER 

SLLS218 - MAY 1995 

APPLICATION INFORMATION 

Function Tables 

RECEIVER 

~B+ 
A .IT 

B-

INPUTS OUTPUT 
B+t B-t A 

L H L 
H L H 

TRANSCEIVER 

1--.-- B+ 
A 

0--+-+- B-
DElRE -+--... 

INPUTS OUTPUTS 
DElRE A B+t B-t A B+ B-

L - L H L - -
L - H L H - -
H L - - - L H 
H H - - - H L 

WIRED·OR DRIVER 

A-.--t 

B-

INPU1 OUTPUTS 
A B+ B-

L Z Z 
H H L 

H = high level, L = low level, X = irrelevant, Z = high impedance (off) 

DRIVER 

A _j'-.J-- B+ 

--vb--- B-

INPUT OUTPUTS 
A B+ B-

L L H 
H H L 

DRIVER WITH ENABLE 

~B+ 
A 

B-
DElRE 

INPUTS OUTPUTS 
DElRE A B+ B-

L L Z Z 
L H Z Z 
H L L H 
H H H L 

TWO-ENABLE INPUT DRIVER 

A-.... -----I 

DElRE ---1.._", 

INPUTS OUTPUTS 
DElRE A B+ B-

L L Z Z 
L H H L 
H L L H 
H H H L 

B-

tAn H in this column represents a voltage of 200 mV or higher than the other bus input. An L represents a voltage of 200 mV or lower than the 
other bus input. Any voltage less than 200 mV results in an indeterminate receiver output. 
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APPLICATION INFORMATION 

VCC 

~ 560 nt 

I 
1/0 1-+--____ -1 

EN 1----::-::-::;=:+-...... 

SCSI 
Connector 

(a) ACTIVE-HIGH BIDIRECTIONAL 1/0 
WITH SEPARATE ENABLE 

+ 

VCC VCC 

~ 560nt 560nt 

SCSI 
Connector 

I nA 

o ~~--n-D-E/=R=E+--. 

(c) WIRED-OR DRIVER AND ACTIVE-HIGH INPUT 

+ 

VCC 

~ 560 nt 

I 
ilo I-.... --'~.--t 

EN 1----+-_. 

SCSI 
Connector 

(b) ACTIVE-LOW BIDIRECTIONAL 1/0 
WITH SEPARATE ENABLE 

VCC 

EN 1----+-_. 

(d) SEPARATE ACTIVE-HIGH INPUT, OUTPUT, 
AND ENABLE 

+ 

+ 

VCC VCC 

~ 560nt 

I 

SCSI 
Connector 

EN 1----+-_. 

(e) SEPARATE ACTIVE-LOW INPUT AND 
OUTPUT AND ACTIVE-HIGH ENABLE 

t When 0 is open drain 
:f: Must be open-drain or 3-state output 

nA 

+ 

560n 

(I) WIRED-OR DRIVER AND ACTIVE-LOW INPUT 

NOTE A. The BSR, CRE, A, and DElRE inputs have internal pullups. CDEO, CDE1, and CDE2 have internal pulldowns. 

Figure 18. Typical SCSI Transceiver Connections 
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APPLICATION INFORMATION 

channel logic configurations with control input logic 

The following logic diagrams show the positive-logic representation for all combinations of control inputs. The 
control inputs are from MSB to LSB; the BSR, CDEO, CDE1 , CDE2, and CRE bit values are shown below the 
diagrams. Channel 1 is at the top of the logic diagrams; channel 9 is at the bottom of the logic diagrams. 

~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~. 

Figure 19. 00000 
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~ 
~ 
~ 
~ 

HI·~ 
-A,/Itv-

HI·~ 
-A,/Itv-

HI·~ 
-A,/Itv-

HI·~ 
-A,/Itv-

HI·Z 
-A,/Itv-

Figure 20. 00001 

~ --<a;= 
~ --<a;= 
~ ~ 
~ ~ 
~ ~ 
~ --t>b= 
~ ~ 
~ ~ 
~ HI·Z 

-A,/Itv-

Figure 21.00010 Figure 22.00011 
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-I>b= -I>b= 
-I>b= -I>b= 
-I>b= -I>b= 
-I>b= -I>b= 

HI·Z -I>b= -'I/V'v-

Hi·Z -I>b= -'I/V'v-

HI·Z -I>b= -'I/V'v-

HI·Z -I>b= -'I/V'v-

HI·Z ~ -'I/V'v-

Figure 24.00101 Figure 25. 00110 
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-I>b= 
-I>b= 
-I>b= 
-I>b= 
-I>b= 
-I>b= 
-I>b= 
-I>b= 

HI-Z 
-'I/V'v-

Figure 26. 00111 

Figure 27. 01000 
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APPLICATION INFORMATION 

Figure 32.01101 

Figure 29. 01010 Figure 30. 01011 Figure 31.01100 
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-t>b= HI-Z 
..JVVV-

-t>b= HI-Z 
..JVVV-

-t>b= HI-Z 
..JVVV-

-t>b= HI-Z 
..JVVV-

-t>b= HI-Z 
..JVVV-

-t>b= HI-Z 
..JVVV-

-t>b= HI-Z 
..JVVV-

-t>b= HI-Z 
..JVVV-

§ HI-Z 
..JVVV-

Figure 34_ 01111 Figure 35_ 
10000 

and 10001 
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APPLICATION INFORMATION 

~~ 
~~~ 
~ ~ ~ 

HI-Z 
..JVVV-

HI-Z 
..JVVV-

HI-Z 
..JVVV-

~ ~~ 

HI-Z 

~; ~ 
"0" ~ ~ HI-Z HI-Z 

..JVVV- ..JVVV-

Figure 36_ 10010 Figure 37. 10100 

and 10011 and 10101 ~ 
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HI-Z 
--'I/IIV-

Figure 39. 11000 
and 11001 

2--896 

APPLICATION INFORMATION 

~~~ 
~~~ 
~~~ 

--'I/IIV- ...!j!i. ~ . 
Figure 40_ 11010 Figure 41.11100 
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SN75LBC976 
9·CHANNEL DIFFERENTIAL TRANSCEIVER 

• Nine Differential Channels for the Data and 
Control Paths of the Differential Small 
Computer Systems Interface (SCSI) and 
Intelligent Peripheral Interface (IPI-2) 

• Meets or Exceeds the Requirements of 
ANSI Standard RS-485 and 
ISO 8482:1987(E) 

• Packaged in Shrink Small-Outline Package 
With 25-mll Terminal Pitch 

• Designed to Operate at 10 Million Transfers 
Per Second 

• Low Disabled Supply Current 
1.4 mA Typical 

• Thermal-Shutdown Protection 
• Power-Up/Power-Down Glitch Protection 
• Positive and Negative Output-Current 

Limiting 
• Open-Circuit Fail-Safe Receiver Design 

description 

The SN75LBC976 is a nine-channel differential 
transceiver based on the 75LBC176 LinASICTM 
cell. Use of TI's LinBiCMOS™t process 
technology allows the power reduction necessary 
to integrate nine differential transceivers. On-chip 
enabling logic makes this device applicable for the 
data path (eight data bits plus parity) and the 
control path (nine bits) for both the Small 
Computer Systems Interface (SCSI) and the 
Intelligent Peripheral Interface (IPI-2) standard 
data interfaces. 

The SN75LBC976 is packaged in a shrink 
small-outline package (DL) with improved thermal 
characteristics using heat-sink terminals. This 
package is ideal for low-profile, space-restricted 
applications such as hard disk drives. 

GND 
8SR 
CRE 

1A 
1 DElRE 

2DE/RE 
3A 

3DE/RE 
4A 

4DE/RE 
VCC 

GND 
GND 
GND 
GND 
GND 
VCC 

5A 
5DE/RE 

6A 
6DE/RE 

7A 
?DElRE 

SA 
SDE/RE 

9A 
9DE/RE 

-AUGUST 1992 - REVISED MAY 1995 

DL PACKAGE 
(TOP VIEW) 

11 

32 
31 

30 

29 

CDE2 
CDE1 
CDED 
98+ 
98-
S8+ 
S8-
78+ 
78-
68+ 
68-
VCC 
GND 
GND 
GND 
GND 
GND 
VCC 
5B+ 
58-
4B+ 
48-
3B+ 
38-
28+ 
28-
1B+ 
1B-

Pins 13 through 17 and 40 through 44 
are connected together to the package 
lead frame and signal ground. 

The switching speed and testing capabilities of the SN75LBC976 are sufficient to transfer data over the data 
bus at 10 million transfers per second. Each of the nine channels conforms to the requirements of thp ANSI 
RS-485 and ISO 8482:1987(E) standards referenced by ANSI X3.129-1986 (lPI), ANSI X3.131-1993 (SCSI-2), 
and the proposed SCSI-3 standards. 

The SN75LBC976 is characterized for operation from O°C to 70°C. 

t Patent pending 
LinASIC and LinBiCMOS are trademarks of Texas Instruments Incorporated. 

PRODUCTION DATA InIonnaUon Is current .. of publication date. 
Products confOnn to specifications per the tenna of Texas Instruments 
'Standard warranty. ProCIucUOn processing does not necessarily Include 
testing of all parameters. -!II TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1995, Texas Instruments Incorporated 
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logic diagram (positive logic}t 

CDEO~5~4 ____________________ -. 

CDE1 -"'55=---___ --, 

r---
1A~4 __ ~--_+_+--------~~~~--------------------~~ 

1-+----::---"3,,,-0 1 B + 

l>--+-~r---"2=-9 1 B-

I 
I 
I 
I 

1DElRE 5 I 
I 

2A ~-- ------ - ----------------------J--..32- 2B+ 
2DElRE ~ Channel 2 J-...a:L 2B-

3A ~-----------------------------------~ 3B+ 

3DElRE ~o ~_-_------------.:~n~~----------------1 :: 3B-
4A 4B+ 

4DElRE ~__ _________ • __ .:~n~~ ________________ t_M 4B-

CD EO 

5A~1~9~ ____ ~~----~~~~~~--------------------~ 

5DE/RE .. 2"'-T-----+---l-------+--+--+--+----L_~ 

t--~____:c__=3"-8 5B+ 

1.)--+-~r-"3~7 5B-

I 
I 
I 
I 
I 

",,-r~---~ I 
I 

6A ~-- ----- ----------------------~ 6B+ 
6DElRE E.....j Channel 6 ~ 6B-

7A ~-..,...---------------------------------~ 7B+ 

7DElRE ~: ~-----_---------.:~n~~----------------1 :~ 7B-
8A ~8B+ 

8DE/RE ~__ ____ __.:~n~~ ________________ ~ 8B-

9A 27 
BSR BSR eRE CD EO 53 9B+ 

9DE/RE ~28L ____ _=+===+======l~}-------~~-----t----' 

t For additional logic diagrams, see Application Information, Table 1 and Figures 7 through 44. 
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schematics of inputs and outputs 

ALL INPUTS EXCEPT CD EO, CDE1, AND CDE2 

r---..... ~~--..... - --- VCC 

B+orB-

SN75LBC976 
9-CHANNEL DIFFERENTIAL TRANSCEIVER 

SLLS133D - AUGUST 1992 - REVISED MAY 1995 

INPUTS CDEO, CDE1, AND CDE2, DElRE 

3000 
Input ---.--'V\/v-.... --.--. 

RECEIVER OUTPUT ---=r---- vcc 

------1-- A_~ 

==~---
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee (see Note 1) ............................................. -0.3 V to 7 V 
Bus voltage range ................................................................ -10 V to 15 V 
Data 1/0 and control (A-side) voltage range ........................................... -0.3 V to 7 V 
Continuous power dissipation " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. internally limited 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions' is not 
implied. Exposure to absolute-maximum-rated condHions for extended periods may affect device reliability. 

NOTE 1: All voltage values are with respect to GND. 
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SN75LBC976 
9·CHANNEL DIFFERENTIAL TRANSCEIVER 

SLLS133D - AUGUST 1992 - REVISED MAY 1995 

recommended operating conditions 
MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

12 
Voltage at any bus terminal (separately or common-mode), YO, VI, or VIC B+ or B-

-1 
V 

High-level input voltage, VIH All except B+ and B- 2 V 

Low-level input voltage, VIL All except B+ and B- o.s V 

B+ or B- -60 mA 
High-level output current, 10H 

A -s mA 

B+orB- 60 mA 
Low-level output current, 10L 

A S mA 

Operating Iree-air temperature, TA a 70 ·C 

device electrical characteristics over recommended ranges of operating conditions (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

BSR, A, DElRE, and CAE -200 IlA 
IIH High-level input current . 

CDEO, CDE1, and CDE2 
VIH =2V 

100 IlA 
BSR, A, DElRE, and CRE 

See Figure 1 
-200 IlA 

IlL Low-level input current 
CDEO, CDE1, and CDE2 

VIL = O.S V 
100 IlA 

All drivers and receivers BSR and CDEO at 5 V, 
1.4 3 mA 

disabled Other inputs at 0 V 

ICC Supply current All receivers enabled 
No load, VID = 5 V, 29 45 mA 
All other inputs at a V 

All drivers enabled 
BSRatOV, No load, 

4.S 10 mA 
All other inputs at 5 V 

Co Bus port output capacitance B+orB- 16 pF 

Power dissipation capacitance+ 
One driver 460 pF 

Cpd 
One receiver 50 pF 

t All tYPical values are at VCC = 5 V, TA = 25·C. 
+ Cpd determines the no-load dynamic current consumption; IS = Cpd . V CC . I + ICC. 

driver electrical characteristics over recommended ranges of operating conditions (unless 
otherwise noted) 

PARAMETER 

IVODI Differential output voltage 

lOS Output short-circuit current 

10Z High-impedance-state output current 

2-900 

TEST CONDITIONS MIN 

Vtest = -7 V to 12 V, See Figure 2 1 

See Figure 3 

See receiver input current 
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SN75LBC976 
9·CHANNEL DIFFERENTIAL TRANSCEIVER 

SLLS133D - AUGUST 1992 - REVISED MAY 1995 

receiver electrical characteristics over recommended ranges of operating conditions (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPT MAX UNIT 

VOH High-level output voltage VID = 200 mV, IOH =-SmA, 
2.5 V 

See Figure 1 

VOL Low-level output voltage 
VID = -200 mV, IOL=SmA, 

O.S V 
See Figure 1 

VIT+ Pos~ive-going input threshold voltage IOH =-SmA, See Figure 1 0.2 V 

VIT- Negative-going input threshold voltage IOL= SmA, See Figure 1 -0.2 V 

Vhvs Receiver input hysteresis voltage (VIT + - VIT _) 45 mV 

VI = 12V, Vee=5 V, 
0.7 1 mA 

Other input at 0 V, See Figure 1 

VI= 12V, Vee = 0, O.S 1 mA 

II Receiver input current B+andB-
Other input at 0 V, See Figure 1 

VI =-7V, Vee = 5 V, 
Other input at 0 V, See Figure 1 

-0.5 -O.S mA 

VI =-7 V, Vee = 0, -0.4 -O.S mA 
Other input at 0 V, See Figure 1 

IOZ High-impedance-state output current See Figure 1 
IVO=GND -200 

f.lA 
I Vo = Vee 50 

driver switching characteristics over recommended operating conditions (unless otherwise 
noted) (see Figure 4) 

PARAMETER TEST CONDITIONS 

Id(OD) 
Differential delay time, high- to low-level output (Id(ODH)) or 

Vee =5V, low- to high-level output (Id(ODL)) 
Vee = 5 V, 

tsk(lim) 
Skew limit, the maximum difference in propagation delay times 
between any two drivers on any two devices Vee = 5 V, 

tskCD) Pulse skew (1IdcOD~ - td(ODH) I ) 

tt Transition time (tr or tf) 

t All typical values are at Vee = 5 V, TA = 25°e. 
NOTE 2: This specification applies to any 5°e band within the operating temperature range. 
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TA = 25°e 

TA = 700 e 

See Note 2 

MIN TYPt MAX UNIT 

7.6 19.6 

9.1 17.1 ns 

11.5 19.5 

.'2 
ns 

S 

0 6 ns 

10 ns 

2-901 
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9·CHANNEL DIFFERENTIAL TRANSCEIVER 
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receiver switching characteristics over recommended operating conditions (see Figure 5) (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS MIN 

21.5 

tpd 
Propagation delay time, high- to low-level output (tplH) or 

VCC =5V, TA=25·C 22.6 
low- to high-level output (tPHl) 

VCC =5V, TA = lO·C 23.4 

Skew limit, the maximum difference in propagation delay times 
tsk(lim) between any two drivers on any two devices VCC=5V, See Note 2 

tsk(p) Pulse skew (I tpHl - tPlHI) 

It Transition time (tr or ttl 

t All typical values are at VCC = 5 V, TA = 25·C. 
NOTE 2: This specification applies to any 5·C band within the operating temperature range. 

transceiver switching characteristics over recommended operating conditions 

PARAMETER TEST CONDITIONS 

ten(RXl) Enable time, transmit-to-receive to low-level output 

ten(RXH) Enable time, transmit-to-receive to high-level output 

ten(TXl) Enable time, receive-ta-transmit to lOW-level output See Figure 6 

ien(TXH) Enable time, receive-ta-transmit to high-level output 

tsu Setup time, CDEO, CDE1, CDE2, BSR, or CRE to active input(s) or output(s) 

thermal characteristics 

PARAMETER TEST CONDITIONS 

ReJA Junction-to-free-air thermal resistance Board mounted, No airflow 

ReJC Junction-to-case thermal resistance 

PARAMETER MEASUREMENT INFORMATION 

CDEO, CDE1, CDE2, 
CRE, and BSR at 0 V, 

Others Open, 
(see Note A) 

MIN 

TYPt 

2 

3 

MIN 

150 

TYP 

50 

12 

A DOH -IOH, 
or + -IOl, 

V or 
Ol -Ioz 

-.l -=-

2-902 

NOTE A: For the IOZ measurement, BSR is at 5 V and CDEO, CDE1, and CDE2 are at 0 V. 

Figure 1. Receiver Test Circuit and Input Conditions 
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MAX UNIT 

33 

31.6 ns 

32.4 

12 
ns 

9 

6 ns 

ns 

MAX UNIT 

150 ns 

150 ns 

80 ns 

80 ns 

ns 

MAX UNIT 

·C/W 

·C/W 
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PARAMETER MEASUREMENT INFORMATION 

o Vor3 V 

or 
VIL 

1 

Vtest 

R1 =1650 

A 

~--~'--'------~L-B_ 
r----"---, 

R2= 1650 

Vtest 

Figure 2. Driver VOD Test Circuit 

{ A ::IVOD} n -IOH. 
r-L.......I--....... Vo I -IOL. 

CD EO at 5 V. VO~. • -lOS. 
DElRE at 5 V, or or 
BSR at 0 V VOL -=- -IOZ 

Others Open 1 
(see Note A) 

NOTE A: For the 10Z test, the BSR input is at 5 V and all others are at 0 V. 

Figure 3. Driver Test Circuit and Input Conditions 
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2-904 

PARAMETER MEASUREMENT INFORMATION 

OND 

R1 = 1650 

Input __ --'-__ ""A .... 
(see Note A) 

Output 

L-----__ -1~----4-------~~~L--B-

R2=1650 T 50pFt 
5V 

TEST CIRCUIT 

---------3V 
Inpu_t __ ..,1--------~--------- ~.!V 

1 1 
lcI(ODH) lOIII ~I 14 ~ lcI(ODL) 

I I 

Output _.....:1~0%.:::.tT-"f"1 ~~--- - !...O·~1"z10% - - 0 V 

tr -+i I+- tf -+i !.--

VOLTAGE WAVEFORMS 

t Includes probe and jig capacitance. 
NOTE A: The input is provided by a pulse generator with an output of 0 to 3 V, PRR of 1 MHz, 50% duty cycle, 

tr and tf < 6 ns, and Zo - 50 0. 

Figure 4. Driver Test Circuit and Voltage Waveforms 
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PARAMETER MEASUREMENT INFORMATION 

CDEO, CDE1, CDE2, 
CRE, and BSR at ° V, 

All Others Open 

Input 
(see Note A)-- B + 

1.5V-- B-

TEST CIRCUIT 

---------3V 
Input j,--------\,--------- 1.5V 
----.1 I. --OV 

1 1 . 
1 1 
14- tPLH ~ 1+ tpHL ~ . 

I 1 

Ir-jl~O----~o/cl\O---~ ~~~ __ 1:.,::0..:,:%iof_ I I _ 10% VOL 
. I I 

Output 

tt --.! I+- tt ~ I+-
VOLTAGE WAVEFORMS 

t Includes probe and jig capacitance. 
NOTE A: The input is provided by a pulse generator with an output of 0 to 3 V. PRR of 

1 MHz, 50% duty cycle, tr and tf < 6 ns, and Zo = 50 Q. 

Figure 5. Receiver Test Circuit and Voltage Waveforms 
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PARAMETER MEASUREMENT INFORMATION 

OV 3V 

6 
S3 

74HC241 

A 

B-

Input DElRE 
(see Note AI --4t-=:..:.::..t--t 

COEOat5V, 
CDE1, CDE2, BSR. 

and CRE at 0 V, 
All Others Open 

Input 

VOO 

Input 

VOO 

1.5V( 

1 
I 

II ---Ii"' 

TEST CIRCUIT 

\1.5V ----===:: 
1 

~I"'I----"'.""'I ten(RXLI 

\---- 1.4V 

114 ... --+1.11- ten(TXH) 
1 

___ -JI-,--------""""'-~---- 0 V 

__ 1._5.JVt }~5~-------- :: 
i I... .: ten(RXHI 

---~! \\. ______ ......11-'"-------- 1.4 V 

1 I 
114 ... f-----1.~I- ten(TXLI 

---~\------r_=_---- OV 

VOLTAGE WAVEFORMS 

t Includes probe and jig capacitance. 

R2 
1650 

750 VOO 

5V 

S2 0- OV 

S1 to OV 
S2t05V 
S3t03V 

S1 to 5 V 
S2toOV 
S3toOV 

NOTE A: The input is provided by a pulse generalor with an output of 0 to 3 V, PRR of 1 MHz, 50% duty cycle, tr and If < 6 ns, and Zo = 50 n 

2-906 

Figure 6. Enable Time Test Circuit and Voltage Waveforms 
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TYPICAL CHARACTERISTICS 

AVERAGE SUPPLY CURRENT 
vs 

FREQUENCY 

9 Unloaded Receivers 

./ 

9 Unloaded Drivers 

1111111 

IIIIIII 

< 
::t 

o 

-10 

I -20 

~ 
<3 -30 -'" Q. 

.E 
I -40 
= 

-50 

-60 

INPUT CURRENT 
vs 

INPUT VOLTAGE 

I I I I 
VCC = 4.75 V 
TA = 25'C 

t-- A, DElRE, CRE, BSR 

~ 
L 

V 
V V 

t-- -

/ 
/ 

L 

0.001 0.004 0.01 0.04 2 4 10 o 0.5 1.5 2 2.5 3 3.5 4 4.5 

VI - Input Voltage - V f - Frequency - MHz 

Figure 7 

5 I I 
4 B+and B-

3 

< 2 E 
I 

C 
~ 
'" 0 0 
"5 
Q. -1 .E 
I 
_ -2 

--1,.....-t-

II 
-3 

-4 

-5 

INPUT CURRENT 
vs 

INPUT VOLTAGE 

-I---I-" 

I-" ~ 

LI 
t-

-20-16-12 -8 -4 0 4 8 12 16 20 

VI -Input Voltage - V 

Figure 9 
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2.1 

2 
> 
I 1.9 

CD 

I 1.8 
~ 

= 1.7 
.& 
::I 

1.6 0 

1 1.5 .... 
~ 1.4 .... 
I .... 1.3 
~ 

1.2 

1.1 

2-908 

TYPICAL CHARACTERISTICS 

DRIVER 
LOW·LEVEL OUTPUT VOLTAGE 

vs 
LOW·LEVEL OUTPUT CURRENT 

5 

DRIVER 
HIGH·LEVEL OUTPUT VOLTAGE 

vs 
HIGH·LEVEL OUTPUT CURRENT 

I I 
4.75 

VCC=5V / 
_ B+and B-

> 
E 4.5 
I 

CD 
CI 4.25 ! 
~ 4 .. 
::I 
.& 3.75 c5 
1 3.5 
CD .... 

1-& 3.25 

:f 
I 3 
:r: 
~ 2.75 

B+and B- V 
V 

V 
V 

V 
V 

V 
1/ 

" " 
j'-.... ~CC=5.25V 

r---.. ............ V VCC=5V -

" r-.... ......... 
r-.... ~ ......... ~ 

.......... r-.... 
.......... ........ 

j'-.... 
..... .......... .......... 

................... .... .......... 
VCC = 4.75 V ..... 

.......... I I I 2.5 
o 10 20 30 40 50 60 70 80 90 100 o -10 -20 -30 -40 -50 -60 -70 -80 -90 

IOL - Low-Level Output Current - rnA IOH - Hlgh.Levei Output Current - rnA 

Figure 10 

5 

> 
I 

& 4 

! 
~ 

= 3 .& 
::I 
0 
i'ii ,., 
c 

2 

~ 
is 
I 
Q 

~ 

o 

I 

DRIVER 
DIFFERENTIAL OUTPUT VOLTAGE 

vs 
OUTPUT CURRENT 

I 
TA=25°C 

~. 
~ ::::: ~ I VCC=5V ....... 

.............. ::::: ~ ...... VCC = 5.25 V 

.......... :----.:~ .......... :::';:::::.r--.... 
i'-r:::: 

VCC = 4.75 V 

Figure 11 

o 10 20 30 40 50 80 70 80 90 100 

10 - Output Current - rnA 

Figure 12 
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TYPICAL CHARACTERISTICS 

DRIVER 
LOW-LEVEL OUTPUT CURRENT 

vs 
SUPPLY VOLTAGE 

B+and B-

1 701--.,---t__-t__-t__-t__-t____� 

I 

~60~--+---+--+--r+--~=:t==I 
c3 ':i 501--t__-t__-t__~t__-t__-t____I 

~ 401--t__-t__-t__~t__-t__-t____I 
.... 1 301--t__-t__-t__+-t__-t__-t____I 

~ 
I 201--t__-t__-t__+-t__-t__-t____I 

:9 
101--t__-t__-t__+-t__-t__-t____I 

O~--~--~--~~~~~--~-...I 

2 U 3 U 4 U 5 ~ 

VCC - Supply Voltage - V 

5.5 

5 

4.5 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 

r--.... 
~ 

"""'" 

Figure 13 

RECEIVER 
HIGH-LEVEL OUTPUT VOLTAGE 

vs 
HIGH-LEVEL OUTPUT CURRENT 

~ 

~ ~VCC=5.25V 

"""'" ~'" VCC=5V 

" ,~ 
-

'" ,,," 
,", , 
'\. \.'\. 

Vcc = 4.75 V \ 
\ \ \ 
\ \ 

o -10 -20 -30 -40 -50 -60 -70 
IOH - High-Level Output Current - mA 

Figure 15 

0 
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E -10 
I 

C 
~ -20 
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" 0 -40 

] 
-50 .J:. 

~ 
I -60 § 

-70 

-80 

DRIVER 
HIGH-LEVEL OUTPUT CURRENT 

vs 
SUPPLY VOLTAGE 

B+andB-

..... 
.......... 

......... 

............... 

2 U 3 U 4 U 5 ~ 

VCC - Supply Voltage - V 

Figure 14 

RECEIVER 
LOW-LEVEL OUTPUT VOLTAGE 

vs 
LOW-LEVEL OUTPUT CURRENT 

~ 2~--~--~----~--~--77~-' 
S; 

~ 
I 

.t 1.51--+---+--I-~W,I~-+-__I 
~ 

1 
c5 
"ii 
t .... • .3 
I .... 
~ 

10 20 30 40 50 60 
IOL - Low-Level Output Current - mA 

Figure 16 
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I 0.2 

$ 
o 
160 

TYPICAL CHARACTERISTICS 

DRIVER 
DIFFERENTIAL OUTPUT VOLTAGE 

vs 
FREE·AIR TEMPERATURE 

--...... II) 35 
0: 

~ 
B+andB- I 

~ 30 

\ , 

165 170 

TA - F..-Alr Tamperature -'·C 

Figure 17 

26 
II) 
0: 
I 

III 
E 
i= 20 l' 
GI 
C 
0: 
0 

176 

I 25 
0: 

IL
l 20 

15 
I 
:r i- 10 

15 ... 
it .. 5 

o 
-25 

DRIVER 
PROPAGATION DELAY TIME 

vs 
FREE·AIR TEMPERATURE 

VCC=4.7~ 

RECEIVER 
PROPAGATION DELAY TIME 

vs 
FREE·AIR TEMPERATURE 

VCC = 4.!5 V ---VCC=5.25V 

o 26 50 75 

TA - F..-Alr Tamperature _·C 

Figure 18 

I 16 Ii e V ""'VCC = 6.25 V 

IL 
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APPLICATION INFORMATION 

Table 1. Typical Signal and Terminal Assignments 

SIGNAL TERMINAL SCSI DATA SCSI CONTROL 

CDEO 54 DIFFSENSE DIFFSENSE 

CDE1 55 GND GND 

CDE2 56 GND GND 

BSR 2 GND GND 

CRE 3 GND GND 

1A 4 DBO, DB8 ATN 

1 DElRE 5 DBEO, DBE8 INITEN 

2A 6 DB1, DB9 BSY 

2DE/RE 7 DBE1, DBE9 BSYEN 

3A 8 DB2, DB10 ACK 

3DE/RE 9 DBE2, DBE10 INITEN 

4A 10 DB3, DB11 "- RST 

4DE/RE 11 DBE3, DBE11 GND 

5A 19 DB4, DB12 MSG 

5DE/RE 20 DBE4, DBE12 TARG EN 

6A 21 DB5, DB13 SEL 

6DE/RE 22 DBE5, DBE13 SELEN 

7A 23 DB6, DB14 C/D 

7DE/RE 24 DBE6, DBE14 TARG EN 

8A 25 DB7, DB15 REO 

8DE/RE 26 DBE7, DBE15 TARG EN 

9A 27 DBPO, DBP1 1/0 

9DE/RE 28 DBPEO, DBPE1 TARG EN 

ABBREVIATIONS: 
DBn, data bit n, where n = (0,1, ... ,15) 
DBEn, data bit n enable, where n = (0,1, ... ,15) 
DBPO, parity bit for data bits 0 through 7 or IPI bus A 
DBPEO, parity bit enable for PO 
DBP1, parity bit for data bits 8 through 15 or IPI bus B 
DBPE1, parity bit enable for P1 

IPI DATA 

VCC 
XMTA,XMTB 

XMTA,XMTB 

GND, BSR 

GND 

AD7, BD7 

GND 

AD6, BD6 

GND 

AD5, BD5 

GND 

AD4, BD4 

GND 

AD3, BD3 

GND 

AD2, BD2 

GND 

AD1, BD1 

GND 

ADO, BDO 

GND 

AP,BP 

XMTA,XMTB 

IPICONTROL 

VCC 

GND 

SLAVE/MASTER 

GND 

VCC 

NOT USED 

GND 

NOT USED 

GND 

SYNC IN 

GND 

SLAVE IN 

GND 

NOT USED 

GND 

SYNC OUT 

GND 

MASTER OUT 

GND 

SELECT OUT 

GND 

ATTENTION IN 

VCC 

ADn or BDn, IPI Bus A - Bit n (ADn) or Bus B - Bit n (BDn), where n = (0,1, ... ,7) 
AP or BP, IPI parity bit for bus A or bus B 
XMTA or XMTB, transmit enable for IPI bus A or B 
BSR, bit significant response 
INIT EN, common enable for SCSI initiator mode 
TARG EN, common enable for SCSI target mode 

NOTE: Signal inputs are shown as active high. If only active-low inputs are available, logic inversion is 
accomplished by reversing the B + and B - connecter terminal assignments. 
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APPLICATION INFORMATION 

RECEIVER 

~B+ 
A 11" 

B-

INPUTS OUTPUT 
B+t B-t A 

L H L 
H L H 

TRANSCEIVER 

f--...... - B+ 
A ...... ---1 

0--+..- B-
DElRE --+--. 

Function Tables 

INPUTS OUTPUTS 
DElRE A B+t B-t A 

L - L H L 
L - H L H 
H L - - -
H H - - -

WIRED·OR DRIVER 

A-+--I 

INPUT OUTPUTS 
A B+ B-, 

L Z Z 
H H L 

B+ 

-
-
L 
H 

B+ 

B-

B-

-
-
H 
L 

DRIVER 

A ------.N- B+ 

------vtr-- B-

INPUT OUTPUTS 
'A B+ B-

L L H 
H H L 

DRIVER WITH ENABLE I 

-N-B+ 

A ~P-B­
DElRE 

INPUTS OUTPUTS 
DElRE A B+ B-

L L Z Z 
L H Z Z 
H L L H 
H H H L 

TWD-ENABLE INPUT DRIVER 

A ---<.-----1 

DElRE -~-I._'" 

INPUTS OUTPUTS 
DElRE A B+ B-

L L Z Z 
L H H L 
H L L H 
H H H L 

B+ 

B-

H = high level, L ~ low level, X - irrelevant, Z = high Impedance (off) 
t An H In this column represents a voltage 200 mV higher than the other bus input. An L represents a voltage 200 mV lower than the other bus 

Input. Ahy voltage less than 200 mV results In an indeterminate receiver output. 

2-912 
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9-CHANNEL DIFFERENTIAL TRANSCEIVER 

SLLS133D - AUGUST 1992 - REVISED MAY 1995 

APPLICATION INFORMATION 

Vee 

~ 5800t 
SCSI 

Connector 

I nA 
I/O~+---.-.:.:.:..:e--I 

EN t--n-::D:-::EI::'RO:E;t--.. 

(a) ACTIVE·HIGH BIDIRECTIONAL I/O 
WITH SEPARATE ENABLE 

VCC 

~580ot 
I nA 

i/o~+-----=-::~-I 

EN l---n-D-El""R==E+--. 

SCSI 
Connector 

(b) ACTIVE· LOW BIDIRECTIONAL 1/0 
WITH SEPARATE ENABLE 

+ 

+ 

I 

<>* 
EN 

VCC 
SCSI 

5600t Connector 

nA 

nDEIRE 

(d) SEPARATE ACTIVE·HIGH INPUT, OUTPUT, 
AND ENABLE 

VCC 

EN I------+--e 

(e) SEPARATE ACTIVE·LOW INPUT AND 
OUTPUT AND ACTIVE·HIGH ENABLE 

+ 

+ 

VCC VCC 

. ~ 5800t 5800t 

SCSI 
Connector 

VCC 

~ 5800t 

I 

SCSI 
Connector 

I' nA + nA 

o ~~--n~D~EI~R~E~-" o HI"--l-n=-D=-El=R=E~-" 
5600 

(e) WlRED·OR DRIVER AND ACTIVE·HIGH INPUT (f) WIRED.QR DRIVER AND ACTIVE·LOW INPUT 

t If 0, is open drain 
:j: Must be open-drain or 3-state output 
NOTE: The BSR, CRE, A, and DElRE inputs have internal pullups. CDEO, CDE1 , and CDE2 have internal pulldowns. 

Figure 20. Typical SCSI Transceiver Connections 

~TEXAS 
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9-CHANNEL DIFFERENTIAL TRANSCEIVER 
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APPLICATION INFORMATION 

channel logic configurations with control input logic 

The following logic diagrams show the positive-logic representation for all combinations of control inputs. The 
control inputs are from MSB to LSB; BSR, COED, COE1, COE2, and CRE, and are shown below the diagrams. 
Channel 1 is at the top and channel 9 is at the bottom of the logic diagrams. 

~ 
~ JI' 

~ 
~ 
~ 
~ 
~ 
~ 
~ 

Figure 21. 00000 

2-S14 

~ 
~ 
~ 
~ 

HI-Z 
-'I/IIIr-

HI-Z 
-'I/IIIr-

HI-Z 
-'I/IIIr-

HI-Z 
-'I/IIIr-

HI-Z 
-'I/IIIr-

Figure 22. 00001 

~ ~ 
~ ~ 
~ ~ 
~ ~ 
-l>b= -l>b= 
-l>b= -l>b= 
-l>b= -l>b= 
-l>b= -l>b= 
~ HI-Z 

-'I/IIIr-

Figure 23.00010 Figure 24.00011 

~TEXAS 
INSTRUMENTS. 
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-l>b= 
-l>b= 
-l>b= 
-l>b= 
~ 
~ 
~ 
~ 
~ 

Figure 25.00100 



-1>b= -1>b= 
-1>b= -1>b= 
-1>b= -1>b= 
-1>b= -1>b= 

HI·Z -1>b= ~ 

Hi-Z -1>b= ~ 

HI·Z -1>b= ~ 

HI·Z -1>b= ~ 

Hi·Z ---<a;= ~ 

Figure 26. 00101 Figure 27.00110 

SN75LBC976 
9-CHANNEL DIFFERENTIAL TRANSCEIVER 

SLLS133D -AUGUST 1992 - REVISED MAY 1995 

APPLICATION INFORMATION 

--{)t 
-1>b= 
-1>b= 
-1>b= 
-1>b= 
-1>b= 
-1>b= 
-1>b= 

Hi·Z 
~ 

Figure 28.00111 

Figure 30.01001 

Figure 29.01000 
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APPLICATION INFORMATION 

Figure 34.01101 

Figure 31.01010 Figure 32.01011 Figure 33. 01100 

2-916 
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Figure 35.01110 



-t>b= HI-Z 
..JVV\r-

-t>b= HI-Z 
..JVV\r-

-t>b= HI-Z 
..JVV\r-

-t>b= HI-Z 
..JVV\r-

-t>b= HI-Z 
..JVV\r-

-t>b= HI-Z 
..JVV\r-

-t>b= HI-Z 
..JVV\r-

-t>b= HI-Z 
..JVV\r-

~ Hi-Z 
..JVV\r-

Figure 36. 01111 Figure 37. 
10000 

and 10001 

SN75LBC976 
9·CHANNEL DIFFERENTIAL TRANSCEIVER 

SLLS133D-AUGUST 1992- REVISED MAY 1995 

APPLICATION INFORMATION 
HI-Z 

..JVV\r-

HI-Z 
..JVV\r-

HI-Z 
..JVV\r-

Hi-Z 
..JVV\r-

Figure 38.10010 
and 10011 

~TEXAS 
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HI-Z 
..JVV\r-

Figure 39.10100 
and 10101 
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HI-Z 
..JVV\r-

Figure 40. 10110 
and 10111 
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HI-Z 
-'VVIr-

Figure 41. 11000 
and 11001 

2-918 

APPLICATION INFORMATION 

=9>b= ~ ~ 
~~~ 
=9>b= ~ ~ 

. =9>b= ~ 
~=9>b=~ 
~~~ 

HI-Z HI-Z ~ 

FlgUr: 11010 FigUr:::-11100 
and 11011 and 11101 . 
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Figure 44. 11110 
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SN75LBC978 
9·CHANNEL DIFFERENTIAL TRANSCEIVER 

• Nine Differential Channels for the Data and 
Control Paths of the Differential Small 
Computer Systems Interface (SCSI) 

• Meets or Exceeds the Requirements of 
ANSI Standard RS-485 and ISO 
8482: 1987(E) 

• Packaged In Shrink Smail-Outline Package 
With 25-mll Terminal Pitch 

• Designed to Operate at 10 Million Transfers 
Per Second 

• Low Disabled Supply Current 
1.4 mA Typ 

• Thermal Shutdown Protection 
• Power-Up/Power-Down Glitch Protection 
• Positive and Negative Output-Current 

Limiting 
• Open-Circuit Fail-Safe Receiver Design 

description 

The SN75LBC978 is a nine-channel differential 
transceiver based on the 75LBC176 LinASICTM 
cell. Use of TI's LinBiCMOS™t process technolo­
gy allows the power reduction necessary to 
integrate nine differential balanced transceiverst. 
On-chip enabling logiC makes this device 
applicable for the data path (eight data bits plus 
parity) and the control path (nine bits) for the Small 
Computer Systems Interlace (SCSI) standard. 
The WRAP function allows in-circuit testing and 
wired-OR channels for the BSY, RST, and SEL 
signals of the SCSI bus. 

The SN75LBC978 is packaged in a shrink 
small-outline package (OL) with improved thermal 
characteristics using heat-sink terminals. This 
package is ideal for low-profile, space-restricted 
applications such as hard disk drives. 

SLLSI34D -APRIL 1992 - REVISED MAY 1995 

WRAP2 
WRAP1 

1A 
1 DElRE 

3A 
3DE/RE 

4A 
4DEJRE 

VCC 
GND 
GND 
GND 
GND 
GND 

VCC 
5A 

5DE/RE 
6A 

6DEJRE 
7A 

7DEJRE 
8A 

8DE/RE 
9A 

9DE/RE 

DL PACKAGE 
(TOP VIEW) 

4 
5 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

NC 
NC 
CE 
98+ 
98-
88+ 
88-
78+ 
78-
68+ 
68-

VCC 
GND 
GND 
GND 
GND 
GND 

VCC 
58+ 
58-
48+ 
48-
38+ 
38-
28+ 
28-
18+ 
18-

Pins 13 through 17 and 40 through 44 are 
connected together to the package lead 
frame and signal ground. 

The switching speed of the SN75LBC978 is sufficient to transfer data over the data bus at 10 million transfers 
per second. Each of the nine identical channels conforms to the requirements of the ANSI RS-485 and 
ISO 8482: 1987( E) standards referenced by ANSI X3.131-1993 (SCSI-2) and the proposed SCSI-3 standards. 

The SN75LBC978 is characterized for operation from O°C to 70°C. 

t Patent Pending 
LinASIC and LinBiCMOS are trademarks of Texas Instruments Incorporated. 

~1ExAs 
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Copyright © 1995, Texas Instruments Incorporated 
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SN75LBC978 
9-CHANNEL DIFFERENTIAL TRANSCEIVER 

SLLS134D -APRIL 1992 - REVISED MAY 1995 

logic diagram (positive logic) 

2-920 

r--------------------, 1A 4 1--....... __ -'3~0 1B+ 

WRAP1-3-t--....... ---+-L_" I 29 1B-
5 I 

1DE/RE --t-~...-r----l--t 

CE~5~4~~~ ___ r-~~ 

I 
I 
I 
I 
I 
I 
I 
I 

-----------------~ ~ r-2B+ 
_ 7 I Channel 2 I 31 

2DElRE 8 I _____________________ ~ 2B-

3A' ~ 3B+ 
_ 9 f Channel 3 I 33 

3DE/RE -. .-- 3B-
~-------------------~ 36 

4A 11 I Channel 4 I 35 4B+ 
4DE/RE ----t 4B-

19 .-------------------... 38 
5A-1 r-= 5B+ 
_ 20 Channel 5 I 31 

5DE/RE -=-t L=.:. 5B-

~ ~-------------------~ ~ 6A-1 ~6B+ 
- 22 . Channel 6 ~ 

6DE/RE ~ __________________ S- 6B-

7A 23 I 49 7B+ 

WRAP2 2 I 48 7B-

7DE/RE _2_4 -+--Hl...-r----l--t 
I 
I 
I 
I 
I 
I 
I 
I 

25. -----------------... 51 
8A ---, J-.::..! 8B+ 
_ 26 I Channel 8 ~ 

8DElRE ~-------------------....----; 8B-
9A-::I ~ 9B+ 
_ ~ Channel 9 I 52 

9DE/RE L ____________________ J 9B-

I~TEXAS NSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



schematics of inputs and outputs 

ALL INPUTS EXCEPT CE AND DElRE 

,..---.-- - - VCC 

3000 
Input ~'-J\II.fIr-... -e-. 

B+ or B-

, SN75LBC978 
9·CHANNEL DIFFERENTIAL TRANSCEIVER 

SLLS134D -APRIL 1992 - REVISED MAY 1995 

INP~T CE AND DElRE 

3000 
Input --e--'l/\i'V-<.----.-e 

50kO 

RECEIVER OUTPUT --- --r-- VCC 

---IJ_- A 0",.", 

---~9 
-~-~---

absolute maximum ratings over operating free·air temperature range (unless otherwise noted)t 

Supply voltage range, Vee (see Note 1) ............................................. -0.3 V to 7 V 
Bus voltage range ................................................................ -10 V to 15 V 
Data 1/0 and control (A-side) voltage range ...................... '. . . . . . . . . . . . . . . . . . . .. -0.3 V to 7 V 
Continuous power dissipation .................................................... internally limited 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute·maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values are dc and with respect to GND. 

~TEXAS 
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recommended operating conditions 
MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

12 
Voltage at any bus terminal (separately or common-model, Vo, VI, or VIC B+ or B- V 

-7 

High-level input voltage, VIH All except B+ and B- 2 V 

low-level input voltage, Vil All except B+ and B- 0.8 V 

9+or9- -60 rnA 
High-level output current, IOH 

A -8 mA 

9+or9- 60 rnA 
low-level output current, IOl 

A 8 rnA 

Operating free-air temperature, TA 0 70 ·C 

device electrical characteristics over recommended ranges of operating conditions 
PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

A, WRAP, DElRE -200 !lA 
IIH High-level input current 

CE 
VIH =2V 

100 !lA 
A, WRAP, DElRE 

See Figure 1 
-200 !lA ( 

III low-level input current 
CE 

Vil = 0.8 V 
100 !lA 

All drivers and receivers 
CE atOV 1.4 3 rnA 

disabled 

ICC Supply current All receivers enabled 
No load, VID = 5 V, 

29 45 rnA CEat5V, WRAP and DElRE at 0 V 

All drivers enabled 
No load, CE and DElRE at 5 V, 

7 10 rnA 
WRAP atOV 

Co Bus port output capacitance B+orB- 19 pF 

One driver 460 pF 
Cpd Power dissipation capacitance 

One receiver 40 pF 

driver electrical characteristics over recommended ranges of operating conditions (unless 
otherwise noted) 

PARAMETER 

IVODI Differential output voltage 

lOS Output short-circuit current 

10Z High-Impedance-state output current 

2-922 

TEST CONDITIONS MIN 

Vtest = -7 V to 12 V, See Figure 2 1 

See Figure 3 

See receiver input current 

~ThXAS 
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receiver electrical characteristics over recommended ranges of operating conditions (unless 
otherwise noted) (see Figure 3) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VOH High-level output voltage VID =200 mV, IOH =-8 rnA 2.5 V 

VOL Low-level output voltage VID = -200 mV, IOL=8mA 0.8 V 

VIT+ Differential-input high-level threshold voltage IOH=-8mA 0.2 V 

VIT- Differential-input low-level threshold voltage IOL= 8mA -0.2 V 

Vhys Receiver input hysteresis voltage (VIT + - VIT-) 45 mV 

VI = 12 V, VCC = 5 V, 
0.7 1 rnA 

Other input at 0 V 

VI = 12 V, VCC = 0 V, 0.8 1 rnA 

II Receiver input current B+ and B-
Other input at 0 V 

VI =-7 V, VCC =5V, -0.5 -0.8 rnA 
Other input at 0 V 

VI =-7V, VCC=OV, -0.4 -0.8 rnA 
Qther input at 0 V 

VO=GND -200 
IOZ High-impedance-state output current 

VO=VCC 50 
!iA 

driver switching characteristics over recommended ranges of operating conditions (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

See Figure 4 11.8 26.4 

Differential delay time, high- to lOW-level output (td(ODH» or VCC =5 V, TA = 25·C, 14 18 22 
Ici(OD) low- to high-level output (Ici(ODL» 

See Figure 4 ns 

VCC=5V, TA = 70·C, 
See Figure 4 18 22 26 

Skew limit, the maximum difference in propagation delay 15 
tsk(lim) ns 

times between any two drivers on any two devices VCC=5V, See Note 2 8 

tsk(p) Pulse skew (11ci(ODL)- td(ODH)I) 0 6 ns 

It Transition time (tr or tf) 
See Figure 4 

10 ps 

receiver switching characteristics over recommended ranges of operating conditions (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 

See Figure 5 

tpd 
Propagation delay time, high- to low-level output (tpHLl or VCC = 5 V, TA = 25·C, 
low- to high-level output (tpLH) See Figure 5 

VCC=5V, 
See Figure 5 

TA = 70·C, 

Skew limit, the maximum difference in propagation delay 
tsk(lim) times between any two drivers on any two devices VCC= 5V, See Note 2 

tsk(p) Pulse skew (ItpHL - tPLHI) 

tt Transition time (tr or tf} 
See Figure 5 

t All typical values are at VCC = 5 V, TA = 25·C. 
:j: Cpd determines the nOeload dynamic current consumption; IS = Cpd . V CC . f + ICC. 
NOTE 2: This specification applies to any 5·C band within the operating temperature range. 

~TEXAS 
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MIN TYPt MAX UNIT 

19.5 30.7 

20.2 24.7 29.2 ns 

21.1 25.6 30.1 

12 
ns 

9 

2 6 ns 

3 ns 

2-923 
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transceiver switching characteristics over recommended ranges of operating conditions 

PARAMETER TEST CONDITIONS MIN 

ten(TXL) Enable time, transmit-to-receive to low-level output 

ten(TXH) Enable time, transmit-to-receive to high-level output 

ten(RXL) Enable time, receive-to-transmit to low-level output See Figure 6 

tenCRXHl Enable time, receive-to-transmit to high-level output 

tsu Setup time, WRAP1 or WRAP2 before active input(s) or output(s) 150 

thermal characteristics 

RaJA 

RaJC 

2-924 

PARAMETER TEST CONDITIONS 

Junction-to-free-air thermal resistance Board mounted, No airflow 

Junction-to-case thermal resistance 

PARAMETER MEASUREMENT INFORMATION 

OVor3 V 
A 

CEand 
DElRE at2 V, 
WRAP1 and 
WRAP2 at 0.8 V 

Vtest 

R1 =1650 

R2=1650 

Vtest 

Figure 1. Driver Voo Test Circuit 

CE at2 v, 
DElRE and WRAP1 
or WRAP2 at 0.8 V 
(see Note A) 

MIN TYP 

50 

12 

B-

A BOH I -IOH,-IOL, 
or ... or 

VOL -IOZ 

..1 -::-

NOTE A: For the 10Z measurement, CE is at 0.8 V. 

Figure 2. Receiver Test Circuit and Input Conditions 
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MAX 

80 

80 

150 

150 

MAX 

UNIT 

ns 

ns 

ns 

ns 

ns 

UNIT 

·C/W 

·C/W 
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PARAMETER MEASUREMENT INFORMATION 

or 
VIL 

1 

:~IvoJn 
....-I.......L...-_..., Yo. .. 

CEand VOH. 
DElRE at 2 V. or_ 
WRAP1 and VPL-
WRAP2 at 0.8 V .1 
(see Nole A) 

-IOH. -IOL. -lOS • 
or 
-IOZ 

NOTE A: For the 10Z test, the CE input is at 0.8 V. 

Figure 3. Driver Test and Input Conditions 

GND 

R1 =1650 
r----~~._------.-----------_r--B+ 

Input ___ ...:::A, 
(see Note A) 

Output 

L-----~~~------+-------~--~--B-

CEand 
DEiREatVcc 

R2:1650 

5V 

TEST CIRCUIT 

T 50pFt 

---------3V 
Input /,--------\--------- 1.5V 
__ --J.I I. -- OV 

1 1 
1 1 

1d(ODH) I.. .1 I.. .1 td{ODL) 

1 I 

"".... 10%19l!l.'----~l\''"'-- " 
Ir --.j I+- tf -+i ~ 

VOLTAGE WAVEFORMS 

t Includes probe and jig capacitance. 
NOTE A: The input is provided by a pulse generator with an output of 0 to 3 V, PRR of 1 MHz, 50% duty cycle, tr and tf < 6 ns, and Zo = 50 Q. 

Figure 4. Driver Propagation Delay Time Test Circuit and Waveforms 
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PARAMETER MEASUREMENT INFORMATION 

CEatVCC, 
DElRE, WRAP1 and 

WRAP2atGND 

Input __ B+ 
(see Note A} 

1.SV-- B-

T 15pFt 

TEST CIRCUIT 

--------- 3V 

j--------\--------- 1.5V 
__ --J. I I, --- ov 

I I 

Input 

I I 
I+- tpLH ~ 14- tpHL ~ 

I I 

Output fr-Oj~o----~1cl\O--= = ~.~~ 
_____ ...:1.;;.OO.:.;Y°ot_ I I _ 10% V 

I I OL 

tr --.j ~ tf ~ /4-

VOLTAGE WAVEFORMS 

t Includes probe and jig capacitance. 
NOTE A: The input is provided by a pulse generator with an output of 0 to 3 V, PRR of 1 MHz, 50% duty cycle, tr and tf < 6 ns, and Zo = 50 0-

2-926 

Figure 5. Receiver Propagation Delay Time Test Circuit and Waveforms 
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PARAMETER MEASUREMENT INFORMATION 

OV 3V 

6 
S3 

74HC241 B+ 
A 

ri50PFt 

B- 7 50 pFt 

DElRE CE at VCC. 
Input ---4t--=':':="+---I WRAP1 and WRAP2 

(see Note A) at GND 

TEST CIRCUIT 

,--"';"'--. ---------- 3V 

Input f \. 
_---JI 1'---- --OV 

: ~ .1 len(RXL) 

VA ----+'i / \----- 1.4 V 

~~--~.:- ten(TXH) 

VOD ______ ""'------,,---- OV 

Input t ):---------:: 
----'I 1 

1 len(RXH) lOIII ~ 
------~I 1,-----1\ 1-----1.4V 

1 I 
II1II14---."1- len(TXL) 

VOD ------"'\------r------ ov 

VOLTAGE WAVEFORMS 

t Includes probe and jig capacitance. 

OV 

0- 5V 

R1 = 1650 

750 

R2=1650 

5V 

S2 0- OV 

S1 to 0 V 
S2t05V 
S3t03V 

S1 to 5V 
S2toOV 
S3toOV 

VOD 

NOTE A: The input is provided by a pulse generator with an output of 0 to 3 V, PRR of 1 MHz, 50% duty cycle, Ir and If < 6 ns, and Zo = 50 Q. 

Figure 6. Enable Time Test Circuit and Voltage Waveforms 
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TYPICAL CHARACTERISTICS 

1000 

< 400 
E 
I 

'E 
~ 100 :::I 
0 
:z:. 
Q. 

40 Q. 
:::I 

t/) 
CIl 

'" f! 
~ 10 
< 
I 
0 4 
E 

1 

c--
c--

r::: 

AVERAGE SUPPLY CURRENT 
vs 

FREQUENCY 

9 Unloaded Receivers ~ 

1/ 

9 Unloaded Drivers 

I IIII 
I IIII 

o 

-10 

< 
"- -20 
I 

'E 
~ 
:::I -30 
0 
'5 
Q. 

.5 -40 I 

= 
-50 

-60 

I I 

INPUT CURRENT 
vs 

INPUT VOLTAGE 

I I I 
VCC=4.75V 
TA = 25·C 

- A, DElRE, WRAP1, WRAP2 

/ 
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SN75LBC978 
9·CHANNEL DIFFERENTIAL TRANSCEIVER 

SLLS134D-APRIL 1992 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 
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SN75LBC978 
9-CHANNEL DIFFERENTIAL TRANSCEIVER 

SLLS134D - APRIL 1992 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 
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SN75LBC978 
9·CHANNEL DIFFERENTIAL TRANSCEIVER 

SLLS134D - APRIL 1992 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 
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SN75LBC978 
9·CHANNEL DIFFERENTIAL TRANSCEIVER 

SLLS134D-APRIL 1992 - REVISED MAY 1995 

APPLICATION INFORMATION 

Function Tables for Pos.sible Channel Configurations 

Table 1 

CE Is high, 
WRAP1 or WRAP2 Is low 

Table 2 

CE Is high, 
WRAP1 or WRAP2 Is high 

Totem Pole 

1--'-- B+ 

/ Emitter Follower 

A D--+-.- B-
DElRE -.--1 

DElRE ~--..... /I-_.-B+ 
A-+--< 

....a:::>-"--B-

INPUTS OUTPUTS INPUTS OUTPUTS 
DElRE A B+t B-t A B+ B- DElRE B+ B- A B+ B-

L X L H L Z Z L L H L Z Z 
L X H L H Z Z L H L H Z Z 
H L X X Z L H H X X H H L 
H H X X Z H L H X X H H L 

H = high level L = low level X = irrelevant Z = high impedance 
tAn H in this column represents a voltage 200 mV higher than the other bus input. An L represents a voltage 200 mV lower than 

the other bus input. Any voltage less than 200 mV results in an indeterminate receiver output. 
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SN65C1154, SN75C1154 
QUADRUPLE LOW·POWER DRIVERS/RECEIVERS 

• Meets or Exceeds the Requirements of 
ANSI EIAITIA-232-E and ITU 
Recommendation V.28 

• Very Low Power Consumption 
5mWTyp 

• Wide Driver Supply Voltage ... ±4.5 V 
to ±15 V 

• Driver Output Slew Rate Limited to 
30 V/J.IS Max 

• Receiver Input Hysteresis •.. 1000 mV Typ 

• Push-Pull Receiver Outputs 

• On-Chip Receiver 1-J.IS Noise Filter 

• Functionally interchangeable With Motorola 
MC145404 

description 

The SN65C1154 and SN75C1154 are low-power 
BiMOS devices containing four independent 
drivers and receivers that are used to interface 
data terminal equipment (DTE) with data circuit­
terminating equipment (DCE). This device has 
been designed to conform to ANSI EIA! 
TIA-232-E. The drivers and receivers of the 
SN65C1154 and SN75C1154 are similar to those 
of the SN75C188 quadruple driver and 
SN75C189A quadruple receiver, respectively. 
The drivers have a controlled output slew rate that 
is limited to a maximum of 30 V/IJS and the 
receivers have filters that reject input noise pulses 
of shorter than 1 IJS. Both these features eliminate 
the need for external components. 

The SN65C1154 and SN75C1154 have been 
designed using low-power techniques in a BiMOS 
technology. In most applications, the receivers 
contained in these devices interface to single 
inputs of peripheral devices such as ACEs, 
UARTs, or microprocessors. By using sampling, 
such peripheral devices are usually insensitive to 

SLLS151B-

ow OR N PACKAGE 
(TOP VIEW) 

VDD Vcc 
1RA 1RY 
1DY 1DA 
2RA 2RY 
2DY 2DA 
3RA 6 3RY 
3DY 3DA 
4RA 4RY 

4DA 
VSS 11 GND 

logic symbolt 

2 
1RA jJ" 

4 
2RA 

6 
3RA 

8 
4RA 

3 
10Y <l 

5 
20Y 

7 
30Y 

9 
40Y 

19 

17 

15 

13 

18 

16 

14 

12 

1RY 

2RY 

3RY 

4RY 

10A 

20A 

30A 

40A 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 

logic diagram (positive logic) 

typical of each receiver 

RA 2,4,6,8 19,17,15,13 RY 

typical of each driver 

OY 3,5,7,9 18,16,14,12 OA 

the transition times of the input signals. If this is not the case or for other uses, it is recommended that the 
SN65C1154 and SN75C1154 receiver outputs be buffered by single Schmitt input gates or single gates of the 
HCMOS, ALS, or 74F logic families. 

The SN65C1154 is characterized for operation from -40°C to 85°C. The SN75C1154 is characterized for 
operation from O°C to 70°C. 
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SN65C1154, SN75C1154 
QUADRUPLE LOW·POWER DRIVERS/RECEIVERS 

SLLS151 B- DECEMBER 1988 - REVISED MAY 1995 

schematics of inputs and outputs 

EQUIVALENT DRIVER OUTPUT EQUIVALENT DRIVER INPUT 
------~~------VDD -----..----'---4~-.------..--- VDD 

Input ~ ..... ---l Internal 
DA 1.4-V Reference 

160Q '----.----4.----4.-- VSS .-vll"lrtnl\l,."..--- Output 

GND DY 

720 

-------.--_.---4~-.------.---Vss 

EQUIVALENT RECEIVER INPUT 

Input _~1--~3",.4'Vkn_-... __ ., 
RA 

5300 

EQUIVALENT RECEIVER OUTPUT 

----------------~--VCC 

Output 
RY 

GND-----4~------~~--~~~---

---------'------.- GND 

Resislor values shown are nominal. 
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SN65C1154, SN75C1154 
QUADRUPLE LOW-POWER DRIVERS/RECEIVERS 

SLLS151B-DECEMBER 1988-REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Voo (see Note 1) ........................................................... 15 V 
Supply voltage, Vss ...................................................................... -15 V 
Supply voltage, Vee ........................................................................ 7 V 
Input voltage range, VI: Driver ....................................................... Vss to Voo 

Receiver ................................................... -30 V to 30 V 
Output voltage range, Va: Driver ........................................ (Vss -6 V) to (Voo + 6 V) 

Receiver ......................................... -0.3 V to (Vee + 0.3 V) 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, TA: SN65C1154 ................................. -40°C to 85°C 

SN75C1154 ................................... O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other condijions beyond those indicated under "recommended operating conditions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltages are with respect to the network GND terminal. 

DISSIPATION RATING TABLE 

PACKAGE 
TA s; 25°C DERATING FACTOR TA = 70·C TA = 85·C 

POWER RATING ABOVE TA = 25·C POWER RATING POWER RATING 

DW 

N 

1125mW 

1150mW 

9.0mW/oC 

9.2 mW/oC 

720mW 

736mW 

recommended operating conditions 

Supply voltage, VDD 

Supply voltage, VSS 

Supply voltage, V CC 

Input voltage, VI 

High-level input voltage, VIH 

Low-level input voltage, V I L 

High-level output current, IOH 

High-level output current, IOL 

Operating free-air temperature, TA 

Driver 

Receiver 

Driver 

Receiver 

SN65Cl154 

SN75Cl154 

. 

~TEXAS 
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585mW 

598mW 

MIN 

4.5 

-4.5 

4.5 

VSS+2 

2 

-40 

0 

NOM 

12 

-12 

5 

MAX UNIT 

15 V 

-15 V 

6 V 

VDD 
V 

±25 

V 
0.8 

-1 rnA 

3.2 rnA 

85 

70 
·C 
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SN65C1154, SN75C1154 
QUADRUPLE LOW-POWER DRIVERS/RECEIVERS 

SLLS1518- DECEMBER 1988- REVISED MAY 1995 

DRIVER SECTION 

electrical characteristics over operating free-air temperature range, Voo = 12 V, Vss = -12 V, 
Vee = 5 V ±10% (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIL=0.8V, RL=3 kQ, Voo =5 V, VSS=-5V 4 4.5 
VOH High-level output voltage V 

See Figure 1 VOO = 12V, VSS=-12V 10 10.8 

Low-level output voltage VIH =2V, RL = 3 kQ, VOO = 5 V, VSS = -5 V -4.4 -4 
VOL V 

(see Note 2) See Figure 1 VOO=12V, VSS=-12V -10.7 -10 

IIH High-level input current VI=5V, See Figure 2 1 IlA 
IlL Low-level input current VI =0, See Figure 2 -1 IlA 

lOS (H) 
High-level short circuit 

V, = 0.8 V, Va = 0 orVss, See f;igure 1 -7.5 -12 -19.5 mA 
output current:!: 

IOS(L) 
LOW-level short circuit 

VI =2V, VO= OorVOO. See Figure 1 7.5 12 19.5 mA 
output current:!: 

VOO =5 V, VSS=-5V 115 250 
100 Supply current from VOO No load, All inputs at 2 V or 0.8 V 

VOO=12V, VSS=-12V 115 250 
IlA 

VOO =5V, VSS=-5 V -115 -250 
ISS Supply current from VSS No load, All inputs at 2 V or 0.8 V 

VOO= 12V, VSS=-12V -115 -250 
IlA 

ro Output resistance VOO = VSS = VCC = 0, Va = -2 V to 2 V, See Note 3 300 400 g 

t All tYPical values are at T A = 25°C. 
:!: Not more than one output should be shorted at one time. 
NOTES: 2. The algebraic convention, where the more positive (less negative) limit is designated as maximum, is used in this data sheet for logic 

levels only. 
3. Test conditions are those specified by EIAlTIA-232-E. 

switching characteristics, Voo = 12 V, Vss = -12 V, Vee = 5 V ±10%, TA = 25°C 
PARAMETER TEST CONDITIONS MIN 

tpLH Propagation delay time, low- to high-level output§ 

tpHL Propagation delay time, high- to lOW-level output§ 

trLH TranSition time, low- to high-level outputl! 
RL = 3 to 7 kg, CL = 15 pF, See Figure 3 

0.53 

trHL Transition time, high- to lOW-level outputl! 0.53 

trLH Transition time, low- to high-level output# RL = 3 to 7 kg, CL = 2500 pF, See Figure 3 

trHL Transition time, high- to lOW-level output# RL = 3to 7 kg, CL = 2500 pF, See Figure 3 

SR Output slew rate RL = 3to 7 kg, CL = 15 pF, See Figure 3 4 
.. 

§ tpHL and tpLH Include the additional time due to on-chip slew rate control and are measured at the 50% POints . 
I! Measured between 10% and 90% points of output waveform. 

TYP MAX 

1.2 3 

2.5 3.5 

2 3.2 

2 3:2 

1 2 

1 2 

10 30 

# Measured between 3 V and -3 V points of output waveform (EIAITIA-232-E conditions) with all unused inputs tied either high or low. 
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SN65C1154,SN75C1154 
QUADRUPLE LOW-POWER DRIVERS/RECEIVERS 

SLLS151 B - DECEMBER 1988 - REVISED MAY 1995 

RECEIVER SECTION 

electrical characteristics over operating free-air temperature range, Voo = 12 V, Vss = -12 V, 
Vee = 5 V ± 10% (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIT+ 
Positive-going input See Figure 5 1.7 2.1 2.55 V 
threshold voltage 

VIT-
Negative-going input See Figure 5 0.65 1 1.25 V threshold voltage 

Vhys 
Input hysteresis voltage (VIT + 

600 1000 mV 
-VIT-) 

VI = 0.75 V, IOH = -20 !!A, See Figure 5 and Note 4 3.5 

Vee=4.5V 2.8 4.4 
VOH High-level output voltage VI-O.75V, IOH--1 rnA, V 

See Figure 5 Vee=5V 3.8 4.9 

Vee=5.5V 4.3 5.4 

VOL Low-level output voltage VI·3V, IOL=3.2 rnA, See Figure 5 0.17 0.4 V 

VI =25V 3.6 4.6 8.3 
IIH High-level input current 

VI=3V 0.43 0.55 1 
rnA 

IlL Low-level input current 
VI=-25V -3.6 -5 -8.3 

VI--3V -0.43 -0.55 -1 

IOS(H) 
Short-circuit output 

VI-O.75V, VO~O, See Figure 4 -8 -15 rnA at high level 

IOS(L) 
Short-circuit output 

VI-Vee, Vo-Vee, See Figure 4 13 25 rnA at low level 

Supply current from Vee 
No load, VOO = 5 V, VSS=-5V 400 600 

lee All inputs at ° or 5 V VOO= 12V, VSS=-12V 400 600 !!A 

t All typical values are at TA = 25°e. 
NOTE 4: If the inputs are left unconnected, the receiver interprets this as an input low and the receiver outputs will remain in the high state. 

switching characteristics, Voo = 12 V, VSS = -12 V, Vee = 5 V ± 10%, TA = 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tpLH Propagation delay time, low- to high-level output 3 4 IJS 
tpHL Propagation delay time, high- to low-level output 3 4 IJS 

trLH Transition time, low- to high-level output 
eL=50pF, RL=5kO, See Figure 6 

300 450 ns 

trHL Transition time, high- to low-level output 100 300 ns 

twIN) Ouration of longest pulse rejected as noise; eL=50pF, RL=5kO 1 4 IJS .. 
; The recalver Ignores any posltlve-or negatlve-golOg pulse that IS less than the minimum value oftw(N) and accepts any positive- or negative-going 

pulse greater than the maximum of twIN). 
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SN65C1154, SN75C1154 
QUADRUPLE LOW-POWER DRIVERS/RECEIVERS 

SLLS151B - DECEMBER 1988- REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

IOSL 
+----<D- Voo or GNO 
-IOSH 
~ 

---(J}-- Vss or GNO 1 "L",k<> 

Figure 1. Driver Test Circuit 
VOH. VOL,IOSL, IOSH 

Vss -=- -=-

TEST CIRCUIT 

Vss -=­

Figure 2. Driver Test Circuit, IlL, IIH 

In0·5 1.5\-----
I , 

tpHL~ ~tpLH 
I I 

90·. 

Output I 
I 

trHL-I I+- -./ 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: tw = 25 J.lS, PRR = 20 kHz, Zo = 50 n. Ir = If < 50 ns. 
B. CL includes probe and jig capacitance. 

Figure 3. Driver Test Circuit and Voltage Waveforms 

VSS -=-

.. IOS(L) 

-{l)- vee 

VOO 

3V 

ov 

VOH 

Figure 4. Receiver Test Circuit, IOSH. IOSL Figure 5. Receiver Test Circuit, VIT, VOL, VOH 
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SN65C1154,SN75C1154 
QUADRUPLE LOW-POWER DRIVERS/RECEIVERS 

SLLS151B- DECEMBER 1988- REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Voo 
Inp050% 500/\, ----- 4V 

I I OV 
tpHL ~ !+--.I- tPLH 

____ ~~I I v 
90%~ ~O% OH I 50% 50% I 

I ~O% 10% I 
lIO.._~~ __ "';';;~::::"'-l- ___ VOL 

trHL ~ I- -I I- trLH 

Output 

Vss -::- -::-

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: tw = 25 IJS. PRR = 20 kHz. Zo = 50 Q, tr = tf < 50 ns. 
B. CL includes probe and jig capacitance. 

Figure 6. Receiver Test Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 2-939 





SN65C1167, SN65C1168, SN75C1167, SN75C1168 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

SLLS159B - MARCH 1993 - REVISED JUNE 1995 

• Meet or Exceed Standards EIAITIA-422-B 
and ITU Recommendation V.11 

• BiCMOS Process Technology 
• Low Supply Current Requirements 

9mAMax 

• Low Pulse Skew 
• Receiver Input Impedance •.• 17 k.Q Typ 
• Receiver Input Sensitivity ... ±200 mV 

• Receiver Common-Mode Input Voltage 
Range of -7Vto7V 

• Operate From Single 5-V Power Supply 
• Glitch-Free Power-Up/Power-Down 

Protection 

• Receiver 3-State Outputs Active-Low 
Enable for SN75C1167 Only 

• Improved Replacements for the MC34050 
and MC34051 

description 

The SN65C1167, SN75C1167, SN65C1168 and 
SN75C1168 dual drivers and receivers are 
monolithic integrated circuits designed for 
balanced transmission lines and meet EIA 
Standards EIAlTIA-422-6, ITU recommendation 
V.11. 

SN65C1167, SN75C1167 .•• N OR NSt PACKAGE 
(TOP VIEW} 

Vcc 
10 
1Y 
1Z 

2R DE 
2A 6 

2B 
GNO 20 

SN65C1168. SN75C1168 ••• N OR NSt PACKAGE 
(TOP VIEW} 

Vcc 
10 
1Y 

10E 1Z 
2R 12 20E 
2A 11 2Z 
2B 10 2Y 

GNO 8 9 20 

t The NS package is only available left-ended taped and 
reeled (order device SNx5C116xNSLE). 

The SN65C1167 and SN75C1167 combine dual 3-state differential line drivers and 3-state differential line 
receivers, both of which operate from a single 5-V power supply. The driver and receiver have active-high and 
active-low enables, respectively, which can be externally connected together to function as direction control. 
The SN65C1168 and SN75C1168 drivers have individual active-high enables. 

The SN65C1167 and SN65C1168 are characterized from -40°C to 85°C. The SN75C1167 and SN75C1168 
are characterized for operation from O°C to 70°C. 

Function Tables 
EACH DRIVER '1167, EACH RECEIVER 

INPUT ENABLE OUTPUTS DIFFERENTIAL INPUTS ENABLE OUTPUT 
D DE y Z A-B RE R 
H H H L VID<!0.2V L H 
L H L H -0.2 V <VID <0.2 V L ? 
X L Z Z VID $-0.2V L L 

X H Z 
Open L H 

H = high level, L = low level, ? = indeterminate, X = irrelevant, Z = high impedance (off) 

~~~~:~1O~1: 8~O:::' ~~:eent!r::: Ie::='!~ 
~TEXAS 
INSTRUMENTS 

Copyright © 1995, Texas Instruments Incorporated 

standard warranty. Production processing does not necessarily Include 
\OSting of all parameters. 
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SN65C1167, SN65C1168, SN75C1167, SN75C1168 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

SLLS159B- MARCH 1993 - REVISED JUNE 1995 

logic symbolst logic diagrams (positive logic) 

DE 

RE 

10 

lR 

20 

2R 

lDE 

10 

lR 

2DE 

20 

2R 

12 

4 

15 

3 

9 

5 

4 

15 

3 

12 

9 

5 

'1167 

EN1 

r-.. EN2 ,. 
I> 

.If 
'\12 

I> 

.If 
'\12 

'1168 

EN I> 

.If 

EN I> 

.If 

1'\1 

1 '\1 

~[ /1 

1'\1 

1'\1 

~[ /1 

'\1 

'\1 

~[ /1 

'\1 

'\1 

~[ kL 

14 

13 

2 

1 

10 

11 

6 

7 

14 

13 

2 

1 

10 

11 

6 

7 

lY 

lZ 

lA 

lB 

2Y 

2Z 

2A 

2B 

lY 

lZ 

lA 

lB 

2Y 

2Z 

2A 

2B 

t These symbols are in accordance with ANSI/IEEE Std 91-1984 
and lEG Publication 617-12. 

schematics of inputs 

'1167 

DE 

RE 

10 

lR 

20 

2R 

'1168 
4 

1~:~ 

lR~ 
12 

2::~ 

2R~ 

EQUIVALENT OF A OR B INPUT 

14 

13 

2 

10 

11 

6 

7 

14 

13 

2 

10 

11 

6 

7 

EQUIVALENT OF DRIVER ENABLE INPUT 

Vce -----.----------~~ 
Vcc---------.~-----.---

2-942 

Input -'l/1/\r--+.-'VV'v--'" 

17kn 
NOM 

Input -+-.JV\/'v-'" .-----r--
288kn 

NOM 

GND ------+---~I----~~-

Vee (A) 
or 

GND (B) 

GND-------+~.--~ 

~TEXAS 
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lZ 
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lB 

2Y 

2Z 

2A 

2B 

1Y 

lZ 

lA 

lB 

2Y 

2Z 

2A 
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SN65C1167, SN65C1168, SN75C1167, SN75C1168 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

SLLS159B - MARCH 1993 - REVISED JUNE 1995 

schematics of outputs 

TYPICAL OF EACH DRIVER OUTPUT TYPICAL OF EACH RECEIVER OUTPUT 

--------~---- Vcc ------~~--~----_VCC 

.-------.---- Output 

Output 

===~ONC ------~~--._~--- GND 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee (see Note 1) .............................................. -0.5 V to 7 V 
Input voltage range, VI ...................................................... -0.5 V to Vee + 0.5 V 
Input voltage range, VI (A or S, Receiver) ............................................ -11 V to 14 V 
Differential input voltage range, VIO, Receiver (see Note 2) ............................. -14 V to 14 V 
Output voltage range, Vo, Driver......................................... ...... ....... -5 V to 7 V 
Clamp current range, 11K or 10K, Driver ................................................... ±20 mA 
Output current range, 10, Driver.... . .. .. .. ........ .... ................... ... ... .. ....... ±150 mA 
Supply current, Icc ..................................................................... 200 mA 
GND current ......................................................................... -200 mA 
Output current range, 10, Receiver ...................................................... ±25 mA 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, TA: SN75C1167, SN75C1168 ....... ,.............. O°C to 70°C 

SN65C1167, SN65C1168 .................... -40°C to 85°C 
Storage temperature range, Tstg .:................................................ -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other cond~ions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values except differential input voltage are with respect to the network GND. 
2. Differential input voHage is measured at the noninverting terminal with respect to the inverting terminal. 

PACKAGE 

N 

NS 

TA => 25°C 
POWER RATING 

1250mW 

625mW 

DISSIPATION RATING TABLE 

OPERATING FACTOR TA = 70°C 
ABOVE TA = 25°C POWER RATING 

10mW/oC 

5mW/oC 

~TEXAS 
INSTRUMENTS 

800mW 

400mW 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

TA = 85°C 
POWER RATING 

650mW 

325mW 

2-943 



SN65C1167, SN65C1168, SN75C1167, SN75C1168 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

SLLS159B - MARCH 1993 - REVISED JUNE 1995 

recommended operating conditions 

Supply voltage, VCC 

Common-mode input voltage, VIC (see Note 3) Receiver 

Differential input voltage, V I D Receiver 

High-level input voltage, VIH Except A, B 

Low-level input voltage, VIL Except A, B 

High-level output current, IOH 
Receiver 

Driver 

Low-level output current, IOL 
Receiver 

Driver 

SN65C1167, SN65C1168 
Operating free-air temperature, TA 

SN75C1167, SN75C1168 
.. 

NOTE 3: Refer to EIA standard RS-422-A for exact conditions 

2-944 
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MIN NOM MAX UNIT 
4.5 5 5.5 V 

±7 V 

±7 V 

2 V 

0.8 V 

-6 
rnA 

-20 

6 
rnA 

20 

-40 85 

0 70 
·C 



SN65C1167, SN65C1168, SN75C1167, SN75C1168 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

SLLS1598 - MARCH 1993- REVISED JUNE 1995 

DRIVER SECTION 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Input clamp voltage 11=-18mA -1.5 V 

VOH High-level output voltage VIH =2 V, VIL= 0.8 V, 10H =-20mA 2.4 3.4 V 

VOL LOW-level output voltage VIH =2V, VIL=0.8V, IOL=20 rnA 0.2 0.4 V 

IVODll Differential output voltage lo=OmA 2 6 V 

IVOD21 Differential output voltage 2 3.1 V 

"WaDI 
Change in magnitude of differential 

±0.4 V output voltage 

Voe Common-mode output voltage 
RL = 1000. See Figure 1 and Note 3 

±3 V 

!>IVOCI 
Change in magnitude of common-mode 

±0.4 V 
output voltage 

Output current with power off (see Note 3) 
IVo=6V 100 IJA 

10(OFF) VCC = 0 V IVO=-0.25V -100 IJA 
Va = 2.5 V 20 

10Z High-impedance-state output current 
VO=5V -20 

IJA 

IIH High-level input current VI = VCC or VIH 1 IJA 
IlL LOW-level input current VI = GND or VIL -1 IJA 
lOS Short-circuit output current Va = VCC or GND, See Note 4 -30 -150 rnA 

No load, I VI = VCC or GND 4 6 
ICC Supply current (total package) rnA 

Enabled I VI = 2.4 or 0.5 V, See Note 5 5 9 

Ci Input capacitance 6 pF 

t All typical values are at VCC = 5 V and TA = 25°C. 
NOTES: 3. Refer to EIA standard RS-422-A for exact conditions. 

4. Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
5. This parameter is measured per input, while the other inputs are at VCC or GND. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS 

tpHL Propagation delay time, high- to low-level output Rl = R2 = 50 0. R3 =5000, 
tpLH Propagation delay time, low- to high-level output Cl = C2 = e3 = 40 pF, SI is open, 

tsk(p) Pulse skew See Figure 2 

tr Rise time Rl = R2 = 50 0. R3 =5000, 

Fall time 
Cl = C2 = C3 = 40 pF, SI is open, 

tf See Figure 3 

tpZH Output enable time to high level Rl = R2 = 50 0. R3 =5000. 
Cl = C2 = C3 = 40 pF, SI is closed, 

tpZL Output enable time to low level See Figure 4 

tpHZ Output disable time from low level Rl = R2 = 50 0. R3 = 5000. 
Cl = C2 = C3 = 40 pF, S 1 is closed, 

tPLZ Output disable time from high level See Figure 4 

t All typical values are at Vce = 5 V and TA = 25°e. 

~TEXAS 
INSTRUMENTS 
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MIN TYPt MAX UNIT 

7 12 ns 

7 12 ns 

0.5 4 ns 

5 10 ns 

5 10 ns 

10 19 ns 

10 19 ns 

7 16 ns 

7 16 ns 
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SN65C1161, SN65C1168, SN15C1161, SN15C1168 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

SLLS159B - MARCH 1993 - REVISED JUNE 1995 

RECEIVER SECTION 

electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIT+ 
Positive-going input threshold voltage, , 

0.2 V differential input 

VIT-
Negative-going input threshold voltage, -0.2:1: V differential input 

Vhys Input hysteresis (VIT+ - VIT-) 60 mV 

VIK Input clamp voltage, RE 1'1167 II =-18mA -1.5 V 

VOH Highclevel output voltage VID =200 mV, IOH =-6mA 3.8 4.2 V 

VOL Low-level output voltage VID = -200 mV, IOL=6mA 0.1 0.3 V 

IOZ High-impedance-state output current 1'1167 Va = VCC or GND ±O.S ±s JJA 
VI = 10V 1.S 

II line input current Other input at 0 V rnA 
VI=-10V -2.S 

II Enable input current, RE J'1167 VI = VCC or GND ±1 JJA 
q I nput resistance VIC =-7 Vto 7 V, Other input at 0 V 4 17 kO 

VI_ VCC or GND 4 6 

ICC Supply current (total package) No load, Enabled VIH = 2.4 V or O.S V, rnA 
See NoteS S 9 

t All typical values are at VCC = S V and TA = 2S0C. 
:I: The algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet for common-mode 

input voltage and threshold voltage levels only. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay time, low- to high-level output 

tPHL Propagation delay time, high- to low-level output 
See Figure S 

trLH Transition time, low- to high-level output 

trHL Transition time, high- to low-level output 
VIC =OV, See Figure 5 

tPZH Output enable time to high level 

tpZL Output enable time to low level 

tpHZ Output disable time from high level 
RL=1 kO, See Figure 6 

tPLZ Output disable time from low level 

t All typical values are at Vee = S V and TA = 2SoC. 
NOTE S: Measured per input while the other inputs are at VCC or GND. 

2-946 
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MIN TYPt MAX UNIT 

9 17 27 ns 

9 17 27 ns 

4 9 ns 

4 9 ns 

13 22 ns 

13 22 ns 

13 22 ns 

13 22 ns 



SN65C1167, SN65C1168, SN75C1167, SN75C1168 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

SLLS159B- MARCH 1993- REVISED JUNE 1995 

PARAMETER MEASUREMENT INFORMATION 

VOC 

~ 

Figure 1. Driver Test Circuit, Veo and Vee 

r-~--__ ----__ - V 

R1 C2 
R3 

C1 

C3 R2 

L-.~--__ ---t-__ - Z 

See Note A 

TEST CIRCUIT 

(SeeNoteB~ J,.3V 1.3V\------:: 

tPLH ~ -.J : ... tPHL 

0- 1.SV 
S1 

I ~I ,.---""'I~~---- VOH 
I SO% I SO% 
I - 1.3V 1.3V VOL 

I I I 
I -+I j+- tsk(p) -t--i: ... tsk(p) 
I I I --rt I 1 VOH 
I . SO% I JlSO% 

Z I 1,1.3V I -r-1~lL--VOL 
tpHL ~ -+i ~ tpLH 

v 

VOLTAGE WAVEFORMS 

Figure 2. Driver Test Circuit and Voltage Waveforms 

R1 
R3 

R2 

See Note A -=-

Inpuu 
(see Note B) 

0- 1.SV 
S1 Dlfferentla~ 

Output 10% I 
I I 
~ I+- tr 

\"------------- :: 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 3. Driver Test Circuit and Voltage Waveforms 

NOTES: A. C1, C2, and C3 includes probe and jig capacitance. 
B. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, tr = tf ,:; 6 ns. 

~TEXAS 
INSTRUMENTS 
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SN65C1167, SN65C1168, SN75C1167, SN75C1168 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 
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PARAMETER MEASUREMENT INFORMATION 

InputDE \ 
1.3V 

R1 
tpLZ -+I 14-

R3 
C-1.5V I I 

S1 Output -4 VOL + 0.3 V 
R2 

tpHZ~ 

Output ~ VOL-0.3V 

C1 

See Note A -= 

-6:!Y..----
1++1- tpZL 
I I 

1 \o.;v---
1 

!+-+tPZH 

t:v ___ 
TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. C1, C2, and C3 include probe and jig capacitance. 

3V 

·ov 
1.5V 

VOL 

VOH 

1.5V 

B. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, tr = tf ~ 6 ns. 

A Input 

B Input 

VCC 

Device 
Under 
Test 

Figure 4. Driver Test Circuit and Voltage Waveforms 

S1 

CL=50pF J (see Note A) 

tr,LH -1 I+- ,....j I+- trHL 

Output IJt'"!!9~0%,.,...---t1~%-- VOH 

(see Note B) 10%jj50% 50% .~ 10% 
I I~---VOL 

tPLH ~ ~ tPHL 

, Blnput~ y __ "'- ___ ~.~v 
Alnput=OV . ------ -2.5V 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 5. Receiver Test Circuit and Voltage Waveforms 

--i1•3V 1.3V ).., 
------ 3V 

VCC 
RE Input 

S1 OV 

tPLZ ~ 0.5V 
1 

~I tPZL 1l1li 

Output !V-t 1 \~-;,-- VCC 
1 
1 VOL RE Input 

Device 1l1li ~I tpZH tpHZ -1+-+1 ~ 
Under .:1-- I 

VID=-2.5V{ Test 
CL=50pF Output "'-r f~~ __ or 2.5 V J (see Note A) 

-= 0.5V 

tpZL. tpLZ Meesurement: S1 to VCC 
tpZH. tpHZ Meesurement: S1 to GND 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 6. Receiver Test Circuit and Voltage Waveforms 

NOTES: A. CL includes probe and jig capacitance. 

2.J,l48 

B. The pulse generator has tlie following characteristics: PRR S 1 MHz, duty cycle = 50%,1r = tf S 6 ns. 
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SN751177, SN751178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

• Meets or Exceeds the Requirements of 
ANSI Standards EIAITIA-422-B and RS-485 
and ITU Recommendations V.10 and V.11 

• Designed for Multipoint Bus Transmission 
on Long Bus Lines In Noise Environments 

• Driver Positive- and Negative-Current 
Limiting 

• Thermal Shutdown Protection 

• Driver 3-State Outputs 

• Receiver Common-Mode Input Voltage 
Range of -12 V to 12 V 

• Receiver Input Sensitivity ••. ±200 mV 

• Receiver Hysteresis ... 50 mV Typ 

• Receiver Input Impedance •.. 12 kil Min 

• Receiver 3-State Outputs (SN751177 Only) 

• Operates From Single SOV Supply 

description 

The SN751177 and SN751178 dual differential 
. drivers and receivers are monolithic integrated 
circuits that are designed for balanced multipoint 
bus transmission at rates up to 10 Mbits per 
second. They are designed to improve the 
performance of full-duplex data communications 
over long bus lines and meet ANSI Standards 
EIAffIA-422-8, RS-485 and ITU Recommenda­
tions V.10 and V.11. 

The SN751177 and SN751178 driver outputs 
provide limiting for both positive and negative 
currents and thermal-shutdown protection from 
line fault conditions on the transmission bus line. 

The receiver features high input impedance of at 
least 12 kil, an input sensitivity of ±200 mV over 
a common-mode input voltage range of -12 V to 
12 V and typical input hysteresis of 50 mV. 
Fail-safe design ensures that if the receiver inputs 
are open, the receiver outputs will always be high. 

The SN751177 and SN751178 are characterized 
for operation from -20°C to 85°C. 

SLLS059B- FEBRUARY 1990- REVISED MAY 1995 

SN751177 ••• N PACKAGE 
(TOP VIEW) 

Vee 
1A 10 
1R 1Y 
RE 4 1Z 

DE 
2A 2Z 
2B 

GND 8 

SN751178 ••• N OR NSt PACKAGE 
(TOP VIEW) 

1B 
1A 
1R 

Vee 
1D 
1Y 
1Z 
2DE 
2Z 
2Y 
2D 

t The NS package is only available left-end taped and 
reeled (order device SN751177NSLE). 

INPUT 
D 

H 
L 
X 

Function Tables 

SN751177, SN751178 
EACH DRIVER 

ENABLE OUTPUTS 
DE Y 
H H 
H L 
L Z 

SN751177 
EACH RECEIVER 

Z 
L 
H 
Z 

DIFFERENTIAL INPUTS ENABLE OUTPUT 
A-B RE 

VID~0.2 V L 
-0.2 V <VIO < 0.2 V L 

VIO<;;-0.2V L 
X H 

Open L 

SN751178 
EACH RECEIVER 

DIFFERENTIAL INPUTS 
A-B 

VID ~ 0.2 V 
-0.2V<VIO<0.2 V 

VIO~-0.2V 

OUTPUT 
R 

H 
? 
L 

H = high level, L = low level, ? = indeterminate, 
X - irrelevant, Z = high impedance (off) 

R 

H 
? 
L 
Z 
H 

~TEXAS 
INSTRUMENTS 

Copyright © 1995, Texas Instruments Incorporated 
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SN751177, SN751178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

SLLS059B - FEBRUARY 1990 - REVISED MAY 1995 

logic symbolst logic diagrams (positive logic) 

DE 

RE 

10 

1R 

20 

2R 

iDE 
10 

1R 

20E 

20 

2R 

12 

4 

15 

3 "'" 

9 

5 
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4 

15 

3 

12 

9 

5 

SN751177 

EN1 

"I EN2 
Li 

I> 1'\1 

1'\1 

if 
~[ '\12 

I> 1'\1 

1'\1 

~[ if 
'\12 

SN751178 

EN I> '\1 

'\1 

if ~[ 
EN I> '\1 

'\1 

if ~[ 

14 
1Y 

13 
1Z 

2 
1A 

1/1 1 
1B 

10 
2Y 

11 
2Z 

6 
2A 

/I 7 
2B 

14 1Y 
13 1Z 
2 1A 

A 1 1B 
10 2Y 

2Z 
.. ~ 

2A 

11 

6 

v1 7 2B 

t These symbols are in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

schematics of inputs 

SN7511n 

DE 

RE 

10 

1R 

20 

2R 

SN751178 
4 

10E 

~ 10 

1R ~ 
20E 

~ 20 

2R ~ 

EQUIVALENT OF DRIVER OR ENABLE INPUT 

Vee 

EQUIVALENT OF REe~VER INPUT 

2-950 

Vee 

R(eq) 

Input 

Driver Input: R(eq) = 6 kQ NOM 
Enable Input: R(eq) = 4 kQ NOM 
R(eq). = equivalent resistor 

All resistors values are nominal. 

Input ~VII\,--: ___ +-_ 

~TEXAS 
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SN751177, SN751178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

SLLS059B - FEBRUARY 1990 - REVISED MAY 1995 

schematics of outputs 

TYPICAL OF ALL DRIVER OUTPUTS' TYPICAL OF ALL RECEIVER OUTPUTS 

VCC 
-----<....--- Vec 850 

NOM 

Output 
Output 

---e ..... -GND 

All resistors values are nominal. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)f 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Input voltage, VI (DE, RE, and D inputs) ....................................................... 7 V 
Receiver input voltage range, VI (A or B inputs) ....................................... -25 V to 25 V 
Receiver differential input voltage range, VIO (see Note 2) .............................. -25 V to 25 V 
Driver output voltage range, Vo ..................................................... -10 V to 15 V 
Receiver low-level output current, IOL ...................................................... 50 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3) .............. 1150 mW 
Operating free-air temperature range, TA ............................................ -20°C to 85°C 
Storage. temperature range, Tstg .................... :............................. -65°C to 150°C 
Lead temperature 1,6 mm (1116 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values, except differential input voltage. are with respect to the network ground terminal. 
2. Differential input voltage is measured at the noninverting terminal with respect to the inverting terminal. 
3. For operation above 25·C free-air temperature, derate to 736 mW at 70·C at the rate of 9.2 mW'·C; 

~ThxAs 
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SN751177, SN751178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

SLLS059B - FEBRUARY 1990 - REVISED MAY 1995 

recommended operating conditions 
MIN NOM MAX UNIT 

Supply voltage. VCC 4.75 5 5.25 V 

High-level input voltage. VIH 
DE. RE. and D inputs 

2 V 

Low-level input voltage. VIL 0.8 V 

Common-mode output voltage. VOC -7t 12 V 

High-level output current. IOH Driver -60 rnA 

LOW-level output current. IOL 60 rnA 

Common-mode input voltage. VIC ±12 V 

Differential input voltage. VID ±12 V 
Receiver 

-400 jIA. High-level output current. IOH 

Low-level output current. IOL 16 rnA 

Operating free-air temperature. TA -20 85 ·C 

t The algebraic convention. where the less positive (more negative) limit is deSignated as minimum. is used in this data sheet for common-mode 
output and threshold voltage levels only. 

~1ExAs . 
INSTRUMENTS 
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SN751177, SN751178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

SLLS059B - FEBRUARY 1990 - REVISED MAY 1995 

DRIVER SECTIONS 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIK Input clamp voHage 11--18mA -1.5 V 

VOH High-level output voltage VIH-2V, VIL=0.8V, IOH=-33mA 3.7 V 

VOL LOW-level output voltage VIH-2V, VIL=0.8V, 10H =33 rnA 1.1 V 

IVODll Differential output voHage 10=0 1.5 6 V 

2 

IVOD21 Differential output voltage 
RL-l000, See Figure 1 

1/2 VODl V 

RL = 54 0. See Figure 1 1.5 5 

VOD3 Differential output voltage See Note 4 1.5 5 V 

dlVODI 
Change in magnitude of differential 

±0.2 V output voltage (see Note 5) 

Voc Common-mode output voHage RL = 54 Oor 100 0. See Figure 1 -fl: 3 V 

dlVOCI 
Change in magnitude of common-mode 

±0.2 V output voltage (see Note 5) 

10 Output current with power off VCC·O, VO=-7Vt012V ±100 J,OA 

10Z High-impedance-state output current VO. -7 V to 12 V ±100 J,OA 

IIH High-level input current VIH-2.7V 20 J,OA 

IlL Low-level input current VIL=0.4 V -100 J,OA 

VO=-7V -250 

lOS Short-circuit output current (see Note 6) VO-VCC 250 mA 

. VO= 12V 250 

I Outputs enabled 80 110 
ICC Supply current No load I Outputs disabled 

mA 
50 80 

t All typical values are at VCC - 5 V and TA = 25°C. 
:j: The algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet fot common-mode 

output and threshold voltage levels only. 
NOTES: 4. See ANSI Standard R5-485 Figure 3.5, Test Termination Measurement 2 

5. dlVODI and dlVOCI are the changes in magnitude of VOD and VOC, respectively, that occur when the input is changed from a high 
level to a low level. 

6. Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

switching characteristics at Vee = 5 V, CL = 50 pF, T A = 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT, 

!elrOD) Differential output delay time 
RL= 540. See Figure 3 

20 25 ns 

tt(OD) Differential output transition time 27 35 ns 

tPLH Propagation delay time, low- to high-level output 20 25 ns 

tpHL Propagation delay time, high- to lOW-level output 
RL=270, See Figure 4 

20 25 ns 

tpZH Output enable time to high level RL=1100, See Figure 5 80 120 ns 

tPZL Output enable time to low level RL=1100, See Figure 6 40 60 ns 

tpHZ Output disable time from high level RL= 1100. See Figure 5 90 120 ns 

tpLZ Output disable time from low level RL= 1100. See Figure 6 30 45 ns 

~ThxAs 
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SN751177, SN751178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

SLLS059B - FEBRUARY 1990 - REVISED MAY 1995 

SYMBOL EQUIVALENTS 

DATA SHEET PARAMETER EIAlTIA-422-B RS-485 

IVOD11 Va Va 

I VOD2 I Vt (RL = 1000) Vt (RL= 54 0) 

IVOD31 
Vt (test termination 

measurement 2) 

dlVODI II Vt I-I Vt II II Vt I - I Vt II 

VOC IVOSI IVOSI 

dlVOC I I Vas-Vas I I Vas-Vas I 

lOS Ilsal,lIsbl 

10 Ilxal,lIxbl lia,lib 

RECEIVER SECTIONS 

electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIT+ Positive-going input threshold voltage VO=2.7V, 10=-0.4 rnA 0.2 V 

VIT- Negative-going input threshold voltage Va = 0.5 V, 10= 16 rnA -0.2:1: V 

Vhys Input hysteresis voltage (VIT + - VIT _) 50 mV 

VIK Enable clamp voltage I SN751177 11=-18mA -1.5 V 

VOH High-level output voltage VID = 200 mV, 10H = -400 IiA 2.7 V 

IIOL=8mA 0.45 
VOL Low-level output voltage VID =-200mV V 

1i0L = 16 rnA 0.5 

10Z High-impedance-state output current ISN751177 Va = 0.4 V to 2.4 V ±20 IiA 
\VI=12V 1 

II Line input current (see Note 7) Other input at 0 V I rnA 
VI =-7V -0.8 

IIH High-level enable input current I SN751177 VIH=2.7V 20 IiA 
IlL Low-level enable input current I SN751177 VIL = 0.4 V -100 IiA 
lOS Short-circuit output current (see Note 6) -15 -85 IiA 
ICC Supply current No load, Outputs enabled 80 110 rnA 

I'j I nput resistance 12 kO 

t All tYPical values are at Vee = 5 V and T A = 25°C. 
:I: The algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet for common-mode 

output and threshold voltage levels only. 
NOTES: 6. Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

7. Refer to ANSI Standards EIAITIA-422-B, EIAlTIA-423-A, RS-485-A for exact conditions 

2-954 
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SN751177, SN751178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

SLLS059B - FEBRUARY 1990 - REVISED MAY 1995 

switching characteristics at Vec = 5 V, CL = 15 pF, TA = 25°C 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tpLH Propagation delay time, low- to high-level output VID - -1.5 Vto 1.5 V, 20 35 ns 

tpHL Propagation delay time, high- to low-level output See Figure 7 22 35 ns 

tpZH Output enable time to high level 17 25 ns 

tpZL Output enable time to low level 20 27 ns 
SN751177 See Figure 8 

tpHZ Output disable time from high level 25 40 ns 

tpLZ Output disable time from low level 30 40 ns 

PARAMETER MEASUREMENT INFORMATION 

Figure 1. Driver Test Circuit, Voo and Voe Figure 2. Receiver Test Circuit, VOH and VOL 

Generator 
(see Note A) 500 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 3. Driver Differential Output Delay and Transition Time Test Circuit and Voltage Waveforms 

NOTES: A. The pulse generator has the following characteristics: PRR s 1 MHz, 50% duty cycle, Zo = 50 0, tr s 6 ns, tf s 6 ns. 
B. CL includes probe and jig capacitance. 

~TEXAS 
INSTRUMENTS 
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SN751177, SN751178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

SLLS059B- FEBRUARY 1990- REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

2.3 V 
Input .J1.5V \,1.5 V ---- :: 

tPLH -.j I+- -.j I+- tpHL 
--o ..... +-- Output 

Generator 
(see Note A) 

I I ,.-___ -11""'\.1 _____ VOH 

ou~ut I Y2.3V II \2.3V ---f../' , '-. --- VOL 
tpHL --i.-.I i+-+ tPLH 
~ VOH 

Z ,,2.3 V '_2.3_V __ 
Output . VOL 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 4. Driver Propagation Delay Time Test Circuit and Voltage Waveforms 

OVor3V 

Generator 
(see Note A) 

TEST CIRCUIT 

Input ~~~-- 3V :...II..... ~ OV 

Output 

RL=1100 I ' I 0.5 V 

-.I :+- tpZH I _ .... _ VOH 

Output : r-----t1--~ 
~2.3V I i~ Voff~OV 

tpHZ -+I 14-
VOLTAGE WAVEFORMS 

Figure 5. Driver Enable and Disable Time Test Circuit and Voltage Waveforms 

OVor3V 

Generator 
(see Note A) 500 

5V 

51 

CL=50pF I 
(see Note B) .". 

TEST CIRCUIT 

RL= 1100 

Output 
Inp~1.5V· 

I 

).1.5 V 

I 
~tpLZ 

3V 

ov 

tPZL --i4--1 
i 2.3V 

I 5V 

f6-Output \ 
'--___ oJ "'" 

VOL 

0.5 V 

VOLTAGE WAVEFORMS 

Figure 6. Driver Enable and Disable Time Test Circuit and Voltage Waveforms 

NOTES: A. The pulse generator has the following characteristics: PRR s 1 MHz, 50% duty cycle, Zo - 50 0, tr s 6 ns, tf s 6 ns. 

2-956 

B. CL includas probe and jig capacitance. 
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SN751177, SN751178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

SLLS0598 - FEBRUARY 1990 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Generator 50 0 

Input-"'1.5V ),1.~---- :: 

(see Note A) tPLH -+I i+" -+I i+" tpHL 

I r----""\:i------ VOH 
Output J(1.3V \. 1.3V OV 
~ '-,---VOL 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 7. Receiver Propagation Delay Time Test Circuit and Voltage Waveforms 

1.5V 

-1.5 V 

SI 

Generator 
(see NomA) 

Input / \==== ~.~V 
--/ I· ov 

tPZH -+I 14-
~ ~VOH 

Output '----L..:5~_ ov 

CL= 15 pF 
(see Note B) 

2kO S2 

1 NelS or Equivalent 

TEST CIRCUIT 

SI to-l.5V 
S2Closed 
S30pen 

----3V 
Input / \----- 1.5V Slto-l.5V 

'-J I . 0 V S2 Closed 
tPZL ~ i+" S3 Open . ~=== -4.5V 

outPu~ ~ 1.5V 
VOL 

J \----3V Slto-l.5V 
Input S2 Closed 

I 0 V S3 Closed 
--.I 14- tpHZ 

-- 3V 

Inpu:.../ \ 
. I '---- ov 

Slto-l.5V 
S2Closed 
S3Closed 

~. VOH 
Output --f . ---- -1.3V 

0.5 V 

-.I 14- tpLZ 
• ~---- -1.3V 

outPu~ 0.5 V '--
VOL 

VOLTAGE WAVEFORMS 

Figure 8. Receiver Output Enable and Disable Time Test Circuit and Voltage Waveforms 

NOTES: A. The pulse generator has the following characteristics: PRR s 1 MHz, 50% duty cycle, Zo - 50 0. tr s 6 ns, tf s 6 ns. 
B. CL includes probe and jig capacitance. 
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SN75ALS11n, SN75ALS1178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

• Meehl' or Exceeds Standards EIAlTIA-422-B, 
R8-485, CCITT Recommendation V.11 

• Designed for Multipoint Bus Transmission 
on Long Bus Lines in Noisy Environments 

• Low Supply Current Requirement 
50mAMax 

• Driver Positive- and Negative-Current 
Limiting 

• Driver Common-Mode Output Voltage 
Range of -7 V to 12 V 

• Thermal Shutdown Protection 

• Driver 3-State Outputs Active-High Enable 

• Receiver Common-Mode Input Voltage 
Range of -12 V to 12 V 

• Receiver Input Sensitivity ••• ±200 mV 

• Receiver Hysteresis ••• 50 mV Typ 

• Receiver High Input Impedance 
12knMin 

• Receiver 3-State Outputs Active-Low 
Enable for SN75ALS1177 Only 

• Operates From Single SOV Supply 

description 

The SN75ALS1177 and SN75ALS1178 dual 
differential drivers and receivers are monolithic 
integrated circuits designed for bidirectional data 
communication on multipoint bus transmission 
lines. They are designed for balanced trans­
mission lines and meet standards EIAlTIA-422-8, 
RS-485, and CCITT Recommendation V.11. 

The SN75ALS1177 combines dual 3-state 
differential line drivers and dual 3-state differential 
input line receivers, both of which operate from 
a single 5-V power supply. The drivers and 
receivers have active-high and active-low 
enables, respectively, which can be externally 
connected together to function as direction 
control. The SN75ALS 1178 drivers each have an 
individual active-high enable. Fail:safe design 
ensures that when the receiver inputs are open, 
the receiver outputs are always high. 

The SN75ALS1177 and SN75ALS1178 are' 
characterized for operation from O°C to 70°C. 

SN75ALS1177 .•. N OR NSt PACKAGE 
(TOP VIEW) 

Vee 
1A 10 
1R 1Y 

1Z 
DE 

2A 6 2Z 
26 2Y 

GND 2D 

SN75ALS1178 •.• N OR NSt PACKAGE 
(TOP VIEW) 

Vee 
1A 10 
1R 1Y 

lOE 4 1Z 
2R 2DE 
2A 2Z 

2Y 
2D 

MAY 1995 

t The NS package is only available in left~nd taped and 
reeled (SN75ALS1177NSLE and SN75ALS1178SNLE). 

Function Tables 
SN75ALS1177, SN75ALS1178 

EACH DRIVER 
INPUT ENABLE OUTPUTS 

D DE y Z 
H H H L 
L H L H 
X L Z Z 

SN75ALS1177 EACH RECEIVER , 
DIFFERENTIAL INPUTS ENABLE OUTPUT 

A-B RE 
VID ;::0.2 V L 

-0.2 V<VIO<0.2 V L 
VIOS-0.2V L 

X H 
Open L 

SN75ALS1178, EACH RECEIVER 

DIFFERENTIAL INPUTS OUTPUT 
A-B R 

VIO;::0.2V H 
-0.2 V<VIO<0.2 V ? 

VIDS-0.2V L 
Open H 

H = high level, L = low level, ? - indeterminate, 
X - irrelevant, Z = high impedance (off) 

R 
H 
? 
L 
Z 
H 

~TEXAS 
INSTRUMENTS 

Copyright © 1995, Texas Instruments Incorporated 
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SN75ALS1177, SN75ALS1178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

SLLSI54A-MARCH 1993- REVISED MAY 1995 

logic symbolst 

OE 

RE 

10 

1R 

20 

2R 

10E 

10 

1R 

20E 

20 

2R 

12 

4 

15 

3 

9 

5 

4 

15 

3 

12 

9 

5 

SN75ALS1177 

EN1 

"I EN2 Li· 
t> 1'17 

1'17 

.IT 
~[ '172 

t> 1'17 

1'17 
.IT 

~[ '172 

SN75ALS1178 

EN t> V 

V 

.IT ~[ 
EN t> V 

V 

.IT ~[ 

IA 

l-1 

A 

A 

14 

13 

2 

1 

10 

11 

6 

7 

14 

13 

2 

1 

10 

11 

6 

7 

1V 

1Z 

1A 

1B 

2V 

2Z 

2A 

2B 

1V 

1Z 

1A 

1B 

2V 

2Z 

2A 

2B 

logic diagrams (positive logic) 

SN75ALS1177 

OE 

10 

1R 

20 

2R 

14 

13 

2 

10 

1Y 

1Z 

1A 

1B 

2Y 
11 

D-I--~- 2Z 

~ __ --=6_ 2A 
---< 7 

~}---- 2B 

SN75ALS1178 
4 

10E 15 N....I- 14 

10 ~>--_1.:.:3_ ~; 
2 

1R ~-.._--=_ ~: 
20E 9 N....I- 10 

20 ~>--__ 11_ : 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 
and lEG Publication 617-12. 

6 

2R~ 7 ~ 
equivalent schematics 

EQUIVALENT OF ORIVER OR ENABLE INPUT EQUIVALENT OF RECEIVER INPUT 

VCC 

Input ~t---I 

2-960 

VCC----~---~-

17kO 
NOM 

Input ---4I~w.,-1 ___ -+_ 
288kO 

NOM 

VCC(A) 
or 

GNO (B) 

GNO-----~~~--J 

~ThxAs 
INSTRUMENTS 
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DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

SLLSl54A- MARCH 1993 - REVISED MAY 1995 

schematics of outputs 

TYPICAL OF DRIVER OUTPUTS 

-----4..--- VCC 

Output 

- .... _.-- GND 

TYPICAL OF RECEIVER OUTPUTS 

Vee 
70a 
NOM 

Output 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) .....................................•......................• 7 V 
Input voltage, VI (DE, RE, and D inputs) .........................•...•..... . . . . . . . • . . . . . . . . . . .. 7 V 
Output voltage range, Vo (Driver) .................................•..•............... -9 V to 14 V 
Input voltage range, Receiver ....... . .. .. .. .. . .. . .. .. .. .. .. .. .. .. .. .. .. .. • . .. .. .. •. -14 V to 14 V 
Receiver differential-input voltage range (see Note 2) . . . . . . . . . . . . . . . . . . . . . . . .. . . . . • . . .. -14 V to 14 V 
Receiver low-level output current ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 50 mA 
Continuous total power dissipation ..•.....•..•............•....•....... See Dissipation Rating Table 
Operating free-air temperature range, TA .....•••..•..••.•..........••..•.......•....•. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ....... • . . . . . . . . . . . . . . . . . . . . • .. 260°C 

t St~ beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. Ali voltage values, except differential input voltage, are with respect to the network ground !erminal. 
2. Differential input voltage is measured at the noninverting terminal with respect to the inverting terminal. 

PACKAGE 

N 

illS 

DISSIPATION RATING TABLE 

TA :s: 25·C OPERATING FACTOR TA = 70·C 
POWER RATING ABOVE TA = 25·C POWER RATING 

1150mW 

625mW 

9.2mwrc 

4.0mWrC 

~TEXAS 
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SN75ALS1177, SN75ALS1178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

SLLSl54A-MARCH 1993- REVISED MAY 1995 

recommended operating conditions 
MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

Differential input voltage, VID Receiver ±12 V 

Common-mode output voltage, VOC Driver -7t 12 V 

Common-mode input voltage, VIC Receiver ±12 V 

High-level input voltage, VIH DE,RE,D 2 V 

Low-level input voltage, VIL DE,RE,D 0.8 V 

High-level output current, IOH 
Driver -60 rnA 

Receiver -400 I!A 

Low-level output current, IOL 
Driver 60 

mA 
Receiver 8 

Operating free-air temperature, T A 0 70 'C 
.. . . . . t The algebraic convention, where the less positive (more negative) hmlt IS deSignated as minimUm, IS used In thiS data sheet for common-mode 

output and threshold voltage level only. 

2-962 
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DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

SLLS154A - MARCH 1993 - REVISED,MAY 1995 

DRIVER SECTION 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK I nput clamp voltage 11=-18mA -1.5 V 

VOH High-level output voltage VIH =2V, VIL= 0.8 V, IOH=-33 mA 3.3 V 

VOL Low-level output voltage VIH =2V, VIL= 0.8 V, 10L = 33 mA 1.1 V 

IVOD11 Differential output voltage 10=0 1.5 6 V 

VCC = 5 V, 1/2 VOD1 

IVOD21 Differential output voltage RL= 100 Q See Figure 1 2 V 

RL=54Q 1.5 5 

IVOD31 Differential output voltage See Note 3 1.5 5 V 

AIVODI 
Change in magnitude of differential 

±0.2 V 
output voltage (see Note 4) 

VOC Common-mode output voltage RL = 54 Q or 100 Q, See Figure 1 -1:1: 3 V 

AIVOCI 
Change in magnitude of common-mode 

±0.2 V 
output voltage (see Note 4) 

10{OFF) Output current with power off VCC = 0, VO=-7Vto 12V ±100 IlA 
10Z High-impedance-state output current VO=-7Vto 12V ±100 IlA 
IIH High-level input current VIH =2.7V 100 IlA 
IlL Low-level input current VIL= 0.4 V -100 IlA 

VO=-7V -250 

VO=VCC 250 
lOS Short-circuit output current mA 

Vo = 12 V 250 

VO=OV 150 

Outputs enabled 35 50 
ICC Supply current (total package) No load mA 

Outputs disabled 20 50 

t All typical values are at VCC = 5 V and TA = 25°C. 
:I: The algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet for common-mode 

output and threshold voltage levels only. 
NOTES: 3. See EIA Standard RS-485 Figure 3.5, test termination measurement 2. 

4. AIVODI and AIVOCI are the changes in magnitude of VOD and VOC, respectively, that occur when the input is changed from a high 
level to a low level. 

switching characteristics at Vee = 5 V, TA = 25°C (unless otherwise noted) 

tpLH 

tpHL 

tsk 

tpZH 

tpZL 

tpHZ 

tpLZ 

PARAMETER TEST CONDITIONS 

Propagation delay time, high- to lOW-level output 

Propagation delay time, low- to high-level output RL = 60 Q, CL1 = CL2 = 100 pF, 
See Figure 3 

Output-to-output skew 

Output enable time to high level 

Output enable time to low level 

Output disable time from high level 

Output disable time from low level 

CL = 100 pF, See Figure 4 

CL = 100 pF, See Figure 5 

CL=15pF, See Figure 4 

CL= 15 pF, See Figure 5 

-!II TEXAS 
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MIN TYP MAX UNIT 

9 15 22 ns 

9 15 22 ns 

0 2 8 ns 

30 35 50 ns 

5 15 25 ns 

7 15 30 ns 

7 15 30 ns 

2-963 



SN75ALS11n, SN75ALS1178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

SLLSl54A- MARCH 1993 - REVISED MAY 1995 

RECEIVER SECTION 

electrical characteristics over recommended ranges of common-mode Input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIT+ Positive-going input threshold voltage VO=2.7V, 10--0.4mA 0.2 V 

VIT- Negative-golng Input threshold voltage Vo - 0.5 V, 10-8mA -0.2:1: V 

Vhys Input hysteresis voltage (VIT + - VIT-) 50 mV 

VIK Enable input clamp voltage I SN75ALSll77 11--18mA -1.5 V 

VOH High-level output voltage Vlo-200mV, 10H = -400 1lA, 2.7 V See Figure 2 

VOL Low-level output voltage Vlo=200mV, IOL=8rnA, 0.45 V See Figure 2 

10Z High-impedanC&'state output current I SN75ALSll77 Vo = 0.4 V to 2.4 V ±20 IlA 
IVI-12V 1 

II Une input current (see Note 5) Other input at 0 V I mA 
VI_-7V -0.8 

IIH High-level input current, RE I SN75ALSl177 VIH=2.7V 20 IlA 
IlL Low-level input current, RE I SN75ALS1177 VIL-0.4 V -100 IlA 
'1 Input resistance 12 kn 

lOS Short-circuit output current VO-OV, See Note 6 -15 -85 rnA 

ICC Supply current (total package) No load, Outputs enabled 35 50 rnA 

t All typical values are at VCC = 5 V and TA - 2500. 
:I: The algabrelc convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet for common-mode 

output and threshold voltage levels only. 
NOTES: 5. Refer to EIA standards RS-422-A, RS-423-A, and RS-485-A for exact cOnditions. 

6. Not more than one output should be shorted at a time. 

swltchi~g characteristics at Vee = 5 V, TA = 25°C (unless otherwise noted) 

tpLH 
tpHL 

tpZH 

tpZL 

tPHZ 

tPLZ 

2-964 

PARAMETER TEST CONDITIONS 

Propagation delay time, low- to high-level output 
CL-15pF, 

Propagation delay time, high- to low-level output 

Output enable time to high level 

Output enable time to low level 

Output disable time from high level 

Output disable time from low level 

SN75ALS1177 CL -100 pF, 

SN75ALSll77 CL = 100 pF, 

SN75ALSll77 CL-15pF, 

SN75ALSll77 CL= 15pF, 

~TEXAS 
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See Figure 6 

See Figure 7 

See Figure 7 

See Figure 7 

See Figure 7 

MIN TYP MAX UNIT 

15 25 37 ns 

15 25 37 ns 

10 20 30 ns 

10 20 30 ns 

5 12 16 ns 

5 12 16 ns 
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DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

SLLS154A-MARCH 1993- REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Figure 1. Driver Test Circuit, Voo and Voe Figure 2. Receiver Test Circuit, VOH and VOL 

el1 = 100 pF 
(see Note B) 

~~~~~ --X1.5V }~5~---- :: 
Generator 

(see Note A) 

DRIVER TEST CIRCUIT 

Cl2 = 100 pF 
(see Note B) 

tPlH -+I 14- tPHl -+I 14-
112 VO~I 1 112 Vo 

ZOutput t X -~ 
Y Output -----....... 1, ~ 

-+I I+- tsk -+I i+- tsk 

DRIVER VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PRR ~ 1 MHz, 50% duty cycle, tr ~ 10 ns, tf ~ 10 ns. 
B. CL includes probe and jig capacitance. 

Generator 
(see Note A) 

Figure 3. Driver Propagation Delay Times 

Output 
S1 

DRIVER VOLTAGE WAVEFORMS 
DRIVER TEST CIRCUIT 

NOTES: A. The pulse generator has the following characteristics: PRR ~ 1 MHz, 50% duty cycle. tr ~ 10 ns, tf ~ 10 ns. 
B. CL includes probe and jig capacitance. 

Figure 4. Driver. Enable and Disable Times 

-!!1 TEXAS 
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Generator 
(_NoteA) 

PARAMETER MEASUREMENT INFORMATION 

VCC 

RL=500n 
Sl 

Output 

CL 
(see Note B) T 

DRIVER VOLTAGE WAVEFORMS 

DRIVER TEST CIRCUIT 

NOTES: A. The pulse generator has the following characteristics: PRR :5 1 MHz, 50% duty cycle, Ir :5 10 ns, tf :5 10 ns. 
B. CL includes probe and jig capacitance. 

Generator 
(see Note A) 

Figure 5. Driver Enable and Disable Times 

50n 

o V (SN75ALSl177 only) 

RECEIVER TEST CIRCUIT 

~ i~---- 2.5V 
Input :\.1 .... O_V ____ ,J+~~ ___ _ 

- -2.5 V 
tpHL -+I 14- -+I 14- tPLH . 

--"'" 1 I ,..--- VOH 
Output \ 1.5. V I.::.s::. __ 

VOL 

DRIVER VOLTAGE WAVEFORMS 

NOTES: A. The pulse generalor has Ihe following characteristics: PRR :5 1 MHz, 50% duty cycle, Ir :5 10 ns, tf :5 10 ns. 
B. CL includes probe and jig capacitance. 

Figure 6. Receiver Propagation Delay Times 
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SN75ALS1177, SN75ALS1178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

SLLSl54A-MARCH 1993- REVISED MAY 1995 

S1 
1.6V 

PARAMETER MEASUREMENT INFORMATION 

Output 

1 lin 

S2 

1N9160r 
Equivalent 

Generator 
(see Note A) 

'----.... -(~ 
RECEIVER TEST CIRCUIT 

Input 
--"-"\ 3V 

1.5 V ).\,, ________ 1_.5_V t-------- 0 V 

S1 to -1.5 V I S1 to -1.6 V I 
S2 Cloaed tPZL ~ i+" S2 Closed tPLZ ~ I+- 0 5 V 
S3 Closed I I S3 Closed I I . 

: '{I 1~-;--------rk-_-_~~j,~~ 5V 

S1 to 1.5V I I VOL 
S2 Open tPZH ~ I+- I 

S3Closed I I ---*----
!1.5V I ~---F 

___ --J. __ S1t01.5V ---:t-L-..,..;--- OV 
S2 Open tpHZ ~ j+-

S3 Closed . I 0.6 V 

Output 

RECEIVER VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PRR ::; 1 MHz, 50% duty cycle, tr::; 10 ns, tf ::; 10 ns. 
B. CL includes probe and jig capacitance. 

Figure 7. Receiver Output Enable and Disable Times 
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• Meet or Exceed the Requirements of ANSI 
EIAITIA-232-E and ITU Recommendation 
V.28 

• Very Low Power Consumption 
5mWTyp 

• Wide Driver Supply Voltage Range 
±4.5 V to ±15 V 

• Driver Output Slew Rate Limited to 
30 V/j.IS Max 

• Receiver Input Hysteresis ... 1000 mV Typ 

• Push-Pull Receiver Outputs 

• On-Chip Receiver 1-j.IS Noise Filter 
• Functionally Interchangeable With Motorola 

·MC145406 and Texas Instruments 
TL145406 

description 

The SN65C1406 and SN75C1406 are low-power 
BiMOS devices containing three independent 
drivers and receivers that are used to interface 
data terminal equipment (DTE)· with data 
circuit-terminating equipment (DCE). This device 
is designed to conform to ANSI EIAlTIA-232-E. 
The drivers and receivers of the SN65C1406 and 
SN75C1406 are similar to those of the SN75C188 
quadruple driver and SN75C189A quadruple 
receiver, respectively. The drivers have a 
controlled output slew rate that is limited to a 
maximum of 30 V 1115, and the receivers have filters 
that reject input noise pulses shorter than 1 115. 
Both these features eliminate the need for 
external components. 

The SN65C1406 and SN75C1406 have been 
designed using low-power techniques in a BiMOS 
technology. In most applications, the receivers 
contained in these devices interface to single 

SN65C1406,SN75C1406 
TRIPLE LOW-POWER DRIVERS/RECEIVERS 

SLLS148B- MAY 1990- REVISED MAY 1995 

0, ow, OR N PACKAGE 
(TOP VIEW) 

VDD 
1RA 
1DY 3 

VSS 

Vee 
1RY 
1DA 
2RY 
2DA 
3RY 
3DA 
GND 

logic symbolt 

1RA 

2RA 

3RA 

10Y 

2DY 

3DY 

2 

4 

6 

3 

5 

7 

.IT 

<I 

15 

13 

11 

14 

12 

10 

1RY 

2RY 

3RY 

1DA 

20A 

3DA 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12. 

logic diagram (positive logic) 

Typical of each receiver 

RA --=2,-4'-,6----;c{?> 15,13,11 RY 

Typical of each driver 

3,5,7 ./"'1.., 14, 12, 10 
DY --=~:"-"-~'-ff--~~-- DA 

inputs of peripheral devices such as ACES, UARTs, or microprocessors. By using sampling, such peripheral 
devices are usually insensitive to the transition times of the input signals. If this is not the case, or for other uses, 
it is recommended that the SN65C1406 and SN75C1406 receiver outputs be buffered by single Schmitt input 
gates or single gates of the HCMOS, ALS, or 74F logic families. 

The SN65C1406 is characterized for operation from -40°C to 85°C. The SN75C1406 is characterized for 
operation from O°C to 70°C. 

~TEXAS 
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SN65C1406,SN75C1406 
TRIPLE LOW·POWER DRIVERS/RECEIVERS 

SLLSI48B-MAY 1990- REVISED MAY 1995 

schematics of inputs and outputs 

EQUIVALENT DRIVER INPUT 

-----<..---- VDD 

Input ~ ...... --l 
DA 

Internal 
1.4-V Reference 

GND 

EQUIVALENT RECEIVER INPUT 

Input __ ~..---,3V'.4V11<O ___ ~t-----, 
RA 

1.51<0 

5300 

GND-~~---~t---~t--~---

All resistor values shown are nominal. 

EQUIVALENT DRIVER OUTPUT 
----.--~..---~---.--VDD 

1600 

720 

Output 
DY 

-----.--.~~--~---.--VSS 

EQUIVALENT RECEIVER OUTPUT 

- ------+-----1 

VCC 

Output 
RY 

GND 

~I ~ TEXAS 
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SN65C1406,SN75C1406 
TRIPLE LOW-POWER DRIVERS/RECEIVERS 

SLLS148B - MAY 1990 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, VDD (see Note 1) ........................................................... 15 V 
Supply voltage, V ss ...................................................................... -15 V 
Supply voltage, Vee ........................................................................ 7 V 
Input voltage range, VI: Driver ........................................................ Vss to VDD 

Receiver ................................................... -30 V to 30 V 
Output voltage range, Va: Driver ....................................... (Vss - 6 V) to (VDD + 6 V) 

Receiver ......................................... -0.3 V to (Vee + 0.3 V) 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, TA: SN65C1406 ................................ -40°C to 85°C 

SN75C1406 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltages are with respect to the networ1< ground tenninal. 

DISSIPATION RATING TABLE 

TAs25·C DERATING FACTOR TA =70·C PACKAGE 
POWER RATING ABOVE TA = 25·C POWER RATING 

D 950mW 7.6mW'·C 608mW 

DW 1025 mW 8.2mW'·C 656mW 

N 1150mW 9.2mW'·C 736mW 

recommended operating conditions 

Supply voltage, VDD 

Supply voltage, VSS 

Supply voltage, VCC 

Input voltage, VI 

High-level input voltage, VIH 

Low-level input voltage, VIL 

High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, TA 

I Driver 

I Receiver 

I SN65C1406 

I SN75C1406 

~TEXAS 
INSTRUMENTS 
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MIN 

4.5 

-4.5 

4.5 

VSS+2 

2 

-40 

0 

TA =85·C 
POWER RATING 

494mW 

533mW 

598mW 

NOM MAX UNIT 

12 15 V 

-12 -15 V 

5 6 V 

VDD 
V 

±25 

V 

O.S V 

-1 rnA 

3.2 rnA 

85 
·C 

70 
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SN65C1406, SN75C1406 
TRIPLE LOW-POWER DRIVERS/RECEIVERS 

SLLS148B- MAY 1990.~ REVISED MAY 1995 

DRIVER SECTION 

electrical characteristics over operating free-air temperature range, Vee = 12 V, VSS = -12 V, 
Vee = 5 V ± 10% (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIH = 0.8 V, RL = 3 kQ, VDD =5V, VSS =-5V 4 4.5 
VOH High-level output voltage V 

See Figure 1 VDD= 12V, VSS=-12V 10 10.8 

Low-level output voltage VIH =2V, RL = 3 kQ, VDD =5V, VSS=-5V -4.4 -4 
VOL V 

(see Note 2) See Figure 1 VDD= 12V, VSS=-12V -10.7 -10 

IIH High-level input current VI=5V, See Figure 2 1 IlA 
IlL Low-level input current VI =0, See Figure 2 -1 IlA 

IOS(H) 
High-level short circuit 

VI =0.8 V, VO= OorVss, See Figure 1 -7.5 -12 -19.5 mA 
output current:t: 

IOS(L) 
Low-level short circuit 

VI =2V, VO=OorVDD, See Figure 1 7.5 12 19.5 mA 
output current:t: 

No load, VDD =5V, VSS = -5 V 115 250 
IDD Supply current from V D D 

All inputs at 2 V or 0.8 V VDD = 12V, VSS = -12 V 115 250 
IlA 

No load, VDD =5V, VSS =-5V -115 -250 
ISS Supply current from VSS 

All inputs at 2 V or 0.8 V VDD= 12V, VSS = -12 V -115 -250 
IlA 

ro Output resistance VDD = VSS = VCC = 0, Va = -2 V to 2 V, See Note 3 300 400 Q 

t All tYPical values are at TA = 25°C. 
:t: Not more than one output should be shorted at a time. 
NOTES: 2. The algebraic convention, where the more positive (less negative) limit is deSignated as maximum, is used in this data sheet for logic 

levels only. 
3. Test conditions are those specified by EIAfTIA-232-E. 

switching characteristics at TA = 25°C, Vee = 12 V, Vss = -12 V, Vee = 5 V ± 10% 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay time, low- to high-level output§ 

tPHL Propagation delay time, high- to low-level output§ RL ~ 3 kQ to 7 kn, CL = 15 pF, 

trLH Transition time, low- to high-level output~ See Figure 3 

trHL Transition time, high- to low-level output~ 

trLH Transition time, low- to high-level outputil 
RL = 3 kQ to 7 kQ, CL = 2500 pF, 
See Figure 3 

trHL Transition time, high- to low-level outputil 
RL = 3 kQ to 7 kQ, CL = 2500 pF, 
See Figure 3 

SR Output slew rate RL = 3 kQ to 7 kQ, CL = 15 pF, 
See Figure 3 

.. 
§ tPHL and tPLH Include the additIOnal time due to on-chip slew rate and are measured at the 50% pOints . 
~ Measured between 1 0% and 90% points of output waveform 

MIN TYP 

1.2 

2.5 

0.53 2 

0.53 2 

1 

1 

4 10 

MAX 

3 

3.5 

3.2 

3.2 

2 

2 

30 

# Measured between 3-V and -3-V points of output waveform (EIAfTIA-232-E conditions) with all unused inputs tied either high or low 
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lIS 

lIS 

lIS 

lIS 

lIS 
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SN65C1406,SN75C1406 
TRIPLE LOW-POWER DRIVERS/RECEIVERS 

SLLS148B-MAY 1990 - REVISED MAY 1995 

RECEIVER SECTION 

electrical characteristics over operating free-air temperature range, Voo = 12 V, VSS = -12 V, 
Vee = 5 V ± 10% (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIT+ 
Positive-going input See Figure 5 1.7 2 2.55 V 
threshhold voltage 

VIT-
Negative-going input See Figure 5 0.S5 1 1.25 V threshhold voltage 

Vhys 
Input hysteresis voltage 

SOO 1000 mV 
(VIT+-VIT -) 

VI = 0.75 V, IOH = -20 !lA, See Figure 5 and Note 4 3.5 

Vee=4.5V 2.8 4.4 
VOH High-level output voltage VI = 0.75 V, IOH=-l mA, V 

See Figure 5 Vee=5V 3.8 4.9 

Vee=5.5V 4.3 5.4 

VOL Low-level output voltage VI= 3V, IOL=3.2 mA, See Figure 5 0.17 0.4 V 

VI-2.5V 3.S 4.S 8.3 
IIH High-level input current 

VI= 3V 0.43 0.55 1 
mA 

VI =-2.5V -3.S -5 -8.3 
IlL LOW-level input current 

VI = -3V -0.43 -0.55 -1 

IOS(H) 
High-level short-circuit 

VI = 0.75 V, VO=O, See Figure 4 -8 -15 mA output current 

IOS(L) 
Low-level short-circuit 

VI=Vee, Vo=Vee, See Figure 4 13 25 mA 
output current 

No load, VDD=5V, VSS=-5V 320 450 
lee Supply current from Vee All inputs at 0 or 5 V VDD=12V, VSS=-12V 320 450 !lA 

t All typical values are at TA = 25°e. 
NOTE 4: If the inputs are left unconnected, the receiver interprets this as an input low and the receiver outputs will remain in the high state. 

switching characteristics at TA = 25°C, Voo = 12 V, Vss = -12 V, Vee = 5 V ± 10% (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tpLH Propagation delay time, low- to high-level output 3 4 lIS 
tpHL Propagation delay time, high- to lOW-level output eL=50 pF, RL=5kO, 3 4 lIS 

trLH Transition time, low- to high-level output:f: See FigureS 300 450 ns 

trHL Transition time, high- to low-level output:f: 100 300 ns 

twlNl Duration of longest pulse rejected as nOise§ eL=50pF, RL=5kO 1 4 lIS 
:f: Measured between 10% and 90% POints of output waveform 
§ The receiver ignores any positive-or negative-going pulse that is less than the minimum value of tw(N) and accepts any positive- or negative-going 

pulse greater than the maximum of iw(N)' 
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SN65C1406,SN75C1406 
TRIPLE LOW·POWER DRIVERS/RECEIVERS 

SLLS148B- MAY 1990 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

4 IOS(L) 

-{l)-- VOO or GNO 

-IOS(H) 
~ 

~ VSsorGNO 

~ 1 Rc·,,,,, 
Vss ~ 

Figure 1. Driver Test Circuit 
VOH. VOL. 'OS(L). 'OS(H) 

Vss -=- -=- ~ 

TEST CIRCUIT 

VSS 

Figure 2. Driver Test Circuit, 'IL, IIH 

InputJ.5 

I 
tPHL -l4j4-~ 

Output 
50% 

10% 

1.5\ -----3V 

I OV 

k---I+- tpLH 

50% 
10% 

'-F";=- VOH 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: tw = 25 fLS, PRR = 20 kHz, Zo = 50 Q, tr = tf < 50 ns. 

VI 

B. CL includes probe and jig capacitance. 

Figure 3. Driver Test Circuit and Voltage Waveforms 

Vss -= 

-IOS(H) 

~ 
~ IOS(L) 

--<D- VCC 
{ r6 VOH 1-"" 
~t ~i'OL 1 

Vss -=- -=- -= -=-= 
Figure 4. Receiver Test Circuit, IOS(H), 'OS(L) Figure 5. Receiver Test Circuit, VITo VOL, VOH 
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SN65C1406,SN75C1406 
TRIPLE LOW-POWER DRIVERS/RECEIVERS 

SLLS148B- MAY 1990 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

VSS -= -= 
TEST CIRCUIT 

Inp050% 
I 

tpHL~ 
__ ~~I 

Output 

5()o/~----- 4V 

I OV 

i+-----r-tPLH 

I-I="".:=:-_ VOH 

I 
"""";';;';';;"' __ -';'~JI"'-..L ___ VOL 

I- -I I+- lTLH 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: lw = 25 IJ$, PRR = 20 kHz, Zo = 50 Q, tr = tf < 50 ns. 
B. CL includes probe and jig capacitance. 

Figure 6. Receiver Test Circuit and Voltage Waveforms 

APPLICATION INFORMATION 

The EIAfTlA-232-E specification is for data interchange between a host computer and a peripheral at signaling rates 
up to 20 kbps. Many EIAlTIA-232-E devices will operate at higher data rates with lower capacitive loads (short cables). 
For reliable operation at greater than 20 kbps, the designer needs to have control of both ends of the cable. By mixing 
different types of EIAlTIA-232-E devices and cable lengths, errors can occur at higher frequencies (above 20 kbps). 
When operating within the EIAlTIA-232-E requirements of less than 20 kbps and with compliant line circuits, 
interoperability is assured. For applications operating above 20 kbps, the design engineer should consider devices 
and system designs that meet the EIAlTIA-423-B requirements. 
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• Three Bidirectional Transceivers 

• Driver/Receiver Meets or Exceeds the 
Requirements of ANSI Standard RS·485 
and ANSI Standard X3.131-1986 (SCSI) 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 

• Wide Positive and Negative Input/Output 
Bus Voltages Ranges ••. -7 V to 12 V 

• Driver Output Capacity ... ±60 mA 

• Driver Positive and Negative Current 
Limiting . 

• Thermal Shutdown Protection 

• Receiver Input Sensitivity ••• ±200 mV Max 

• Receiver Input Impedance ..• 12 kQ Min 

• Receiver Input Hysteresis •.• 50 mV Typ 

• Operates From a Single 5-V Supply 

• Low Supply-Current Requirements 
72 mA Max 

• Glitch-Free Power-Up and Power-Down 
Protection 

description 

The SN75ALS1711 triple differential bus 
transceiver is a monolithic integrated circuit 

SN75ALS1711 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

17B-APRIL 1991- REVISED MAY 1995 

OW OR N PACKAGE 
(TOP VIEW) 

1R 1 18 
1DE 1A 

10 RE 
GND 4 CDE 
GND Vee 

2R 28 
2DE 7 2A 

2D 38 
3R 3A 

3DE 

Function Tables 

EACH DRIVER 

INPUT ENABLES OUTPUTS 
0 DE CDE A B 

H H H H L 
L H H L H 
X L X Z Z 
x X L Z Z 

EACH RECEIVER 

DIFFERENTIAL INPUTS ENABLE OUTPUT 
A-B RE R 

vlD ~ 0.2 V L H 
VID = -0.2 V to 0.2 V L ? 

VID :5:-0.2 V L L 
X H Z 

Open L H 

H = high level. L = lOW-level. ? = indeterminate. 
X = irrelevant. Z = high impedance (off) 

designed for bidirectional data communication on multipoint bus transmission lines. It is designed for balanced 
transmission lines and meets ANSI Standard RS-485 and ANSI Standard X3.131-1986 (SCSi). 

The SN75ALS 1711 operates from a single 5-V power supply. The drivers and receivers have individual 
active-high and active-low enables, respectively, which can be externally connected together to function as a 
direction control. The driver differential output and the receiver differential input pairs are connected internally 
to form differential inpuVoutput (I/O) bus ports that are designed to offer minimum loading to the bus when the 
driver is disabled or Vee is at O. These ports feature wide positive and negative common-mode voltage ranges 
making the device suitable for party-line applications. 

The SN75ALS1711 is characterized for operation from O°C to 70°C. 
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SN75ALS1711 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

SLLSl178 -APRIL 1991 - REVISED MAY 1995 

logic symbolt logic diagram (positive logic) 

17 17 
COE G5 COE 

2 2 
10E 5EN1 10E 

7 3 
20E 5EN2 10 

10 18 30E RE 18 
RE 

19 1R 
3 f> 1A 

10 20 7 1B 20E 
8 

1R 'i74 20 

14 
8 f> 2A 

20 15 6 
2B 2R 

6 
2R 'i74 10 

12 30E 
11 f> 3A 11 

3D 13 3D 
3B 

9 
3R 'i74 9 

3R 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

VCC-----<e-

Input 

All values are nominal. 

2-978 

TYPICAL OF A AND B I/O PORTS 

--..... ------..... ---41-- VCC 

2881<0 

VCC(A) 
or 

GNO(B) 

171<0 

--~----+--..... -~-4~- GNO 

Input/Output Port 

~TEXAS . 
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20 1A Bus 
19 } 

........ D-...... -.;....1B 

14 } 
15 2A Bus 

........ D-..... --2B 

12 } 
13 3A Bus 

....r:;1---4...-- 3B 

TYPICAL OF RECEIVER OUTPUT 



SN75ALS1711 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

SLLS117B -APRIL 1991 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 

Supply voltage range, Vee (see Note 1) .............................................. -0.5 V to 7 V 
Enable input voltage range, VI ............................................... -0.5 V to Vee + 0.5 V 
Input voltage range, VI: Driver ............................................... -0.5 V to Vee + 0.5 V 

Receiver ............•....................................... -9 V to 14 V 
Output voltage range, Yo: Driver .................................................... -9 V to 14 V 

Receiver .......................................... -0.5 V to Vee + 0.5 V 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. O"C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values, except differential input/output bus voltage, are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE 
TA :0;; 25°C DERATING FACTOR TA = 70°C 

POWER RATING ABOVE T A = 25°C POWER RATING 

OW 1125mW 9.0mW/oC 720mW 

N 1150mW 9.2mW/oC 736mW 

recommended operating conditions 
MIN TYP MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

Common-mode input voltage at any bus terminal, VIC (see Note 2) -7:1: 12 V 

High-level input voltage, VIH 0, DE, RE, CDE 2 V 

LOW-level input voltage, V I l 0, DE, RE, CDE 0.8 V 

Driver -60 mA 
High-level output current, IOH 

Receiver -400 IJA 
Driver 60 

low-level output current, IOl mA 
Receiver 8 

Operating free-air temperature, T A 0 70 °C 

:I: The algebraiC convention, in which the less-positive (more-negative) limit is deSignated minimum, IS used in thiS data sheet for common-mode 
input voltage and threshold voltage levels only. 

NOTE 2: Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B. 
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SN75ALS1711 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

SLLSl17B -APRIL 1991 - REVISED MAY 1995 

DRIVER SECTION 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Input clamp voltage 11=-18mA -1.5 V 

Vo Output vo~age 10=0 0 6 V 

VODl Differential output voltage 10=0 1.5 5 V 

VOD2 Differential output voltage RL=540, See Figure 1 1.5 5 V 

VOD3 Differential output voltage See Note 3 and Figure 2 1.5 5 V 

AIVODI Change in magnitude of differential output voltage:!: RL = 54 0. See Figure 1 ±0.2 V 

VOC Common-mode output voltage RL= 540. See Figure 1 3 V .,.1 

AIVOCI 
Change in magnitude of common-mode output 

RL =54 0. See Figure 1 ±O.2 V voltage:!: 

Output disabled, IVO=12V 1 
10Z High-impedance state output current mA 

VCC=5.25V J VO=7V -0.8 

IIH High-level input current, DE, EN, CDE VIH =2.4 V 20 IJA 
IlL Low-level input current, DE, EN, CDE VIL = 0.4 V -200 IJA 

VO= 12V -250 
lOS Short-circuH output current mA 

VO=7V 250 

I Outputs enabled 48 72 
ICC Supply current No load J Outputs disabled 

mA 
30 48 

t All typical values are at VCC = 5 V,.and TA = 25°C. 
:!: A IV 001 and A IV OCI are the changes in magnitude of VOD and VOC, respectively, that occur when the input is changed from a high level to a low 

level. 
NOTE 3: This applies for both power on and off; refer to ANSI Standard RS-485 for exact conditions. 

switching characteristics, Vee = 5 V ±5%, TA = 25°C 

tpLH 

tpHL 

tpZH 

tpHZ 

tpZL 

tpLZ 
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PARAMETER TEST CONDITIONS 

Differential propagation delay time, low- to high-level output RL=54f.l, 
Differential propagation delay time, high- to low-level output See Figure 3 

Output enable time to high level 

Output disable time from high level 

Output enable time to low level 

Output disable time from low level 

RL= 1100. 
See Figure 4 

~TEXAS 
INSTRUMENTS 
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CL = 100 pF, 

Slopen, 
S2 closed 

Sl closed, 
S2 open 

MIN TYP MAX UNIT 

8 13 22 
ns 

8 15 22 

30 50 60 

4 16 30 
ns 

16 26 45 

4 8 20 



SN75ALS1711 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

SLLS117B-APRIL 1991- REVISED MAY 1995 

RECEIVER SECTION 

electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIT + Positive-going input threshold voltage Vo = 2.7 V, 10=-0.4mA 0.2 V 

VIT- Negative-going input threshold voltage Vo = 0.5 V, 10=4mA -0.2:1: V 

Vhys Hysteresis voltage (VIT + - VIT _) 50 mV 

VIK Input clamp voltage, RE 11-18mA -1.5 V 

VOH High-level output voltage 10H =-0.4mA 2.4 V 

VOL Low-level output voltage IOL=4 mA '0.5 V 

10Z High-impedance-state output current Vee =5.25 V, Va = 0.4 V to 2.4 V ±20 IJA 
Other input at 0, I VI - 12 V 1 

II Line input current mA 
See Note 3 IVI=7V -0.8 

IIH High-level input current, RE VIH = 2.4 V 20 IJA 
IlL Low-level input current, RE VIL = 0.4 V -200 IJA 
tj Input resistance 12 kg 

lOS Short-circuit output currentli VO-O -15 -130 mA 

I Outputs enabled 48 72 
ICC Supply current No load 

j Outputs disabled 
mA 

30 48 

t All typical values are at Vee = 5 V and TA = 25°C. 
:I: The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode 

input voltage and threshold voltage levels only. 
§ Not more than one output should be shorted at one time. 
NOTE 3: This applies for both power on and off; refer to ANSI Standard RS-485 for exact conditions. 

switching characteristics, Vee = 5 V ±5%, TA = 25°C 

tpLH 

tpHL 

tpZH 

tPHZ 

tpZL 

tpZL 

PARAMETER TEST CONDITIONS 

Propagation delay time, low- to high-level output 
See Figures 5 and 6 

Propagation delay time, high- to low-level output 

Output enable time to high level 

Output disable time from high level 

Output enable time to low level 

Output enable time to low level 

S1 to 1.5 V, 
S2 open, 

See Figures 5 and 7 
S3 closed 

S1 to-1.5V, 
S2closed, 
S30pen 

~TEXAS 
INSTRUMENTS 
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MIN TYP MAX UNIT 

13 20 37 
ns 

13 20 37 

3 9 20 

8 15 22 
ns 

5 10 20 

5 9 16 
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SN75ALS1711 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

SLLSl17B-APRIL 1991 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

375.0 

60.0 

Vtest 
1-

375.0 

Figure 1. Driver VOD and Voe Figure 2. Driver VOD3 

A ~:-.. -:- 3V 
Input --..If 1.5 V ~ 

I I OV 
tpLH ~ I+- -+t 14- tpHL 

I· I 
Generator 

(see Note A) Output B 
VODM 

I I 
50% VODM 

I J'"--.... I,-.x... VOH 

Output A .x... ..... ..r '--_'/ VOL 

Figure 3. Driver Propagation Delay Times 

! VCC Input 3 V 
(SeeNotesAandC)J,1.5V 1.5V' ------ OV 

I-- tpZL -.I tpLZ ~ 81 Closed ~81 
From Output RL = 110 .Q 

81 Closed I II I I 82 Open 
82 Open I . ct--- ~5V I I~ Under Test (seeO~:~b~ I '\ 2.3 V I f-___ it VOL 

CL=50pF T \~ 
(see Note B) -=- 1 82 

I.- tpZH ~ tPHZ q..5 V f" 0.5 V 

Output 2 81 Open I ~-* -- VOH 
(see Note D) 82 Closed I 2.3 V 

. -- ~OV 

81 Open 
82 Closed 

Figure 4. Driver Enable/Disable Times 

NOTES: A. All input pulses are supplied by generators having the following characteristics: PRR s; 1 MHz, Zo = 50 .Q, tr s; 10 ns, tf S; 10 ns. 
!i. CL includes probe and jig capacitance. 

2-982 

C. Each enable is tested separately. 
D. Output 1 and output 2 are outputs with internal conditions such that the output is low or high except when disabled by the output 

control. 
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Generator 
(see Note A) 

1.5V 

-1.5V--o 

Generator 
(see Note A) 

SN75ALS1711 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

SLLSl17B -APRIL 1991 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

2kO 

1N91a or 
Equivalent 

~--3V 

Input 1.5V 1.5V 
I I ov 
I I 

tPlH -+I 14- -+I 14- tPHl 
I I 
~::VOH 

outPut~1.3V ~V 
Val 

Cl=15pF T 
(see Note B) _ L..-__ • 

Figure 5. Receiver Propagation Delay Times 

81 
82 2kO 

.". 
1N91a or 
Equivalent 

500 

.". 183 

3V 
Input~1.5V 1.5V~ OV 

8~ at -1.5 V.!'-I tpZl -tI tplZ --!.----tll I 81 at -1.5 V 
82 Closed I I 82 Closed 

S3 Open I I I S3 Open 
I \-r-- ~5V I Ir-:r-

Output I \, 1.5 V I 'r---: Val 

14- tPZH -til tpHZ ~ f" 0.5 V 
81 at1.5V I 0.5 V 

Output 820pen I x--!-- VOH 
83CIOsed/1.5~ =OV ~ 

81 at1.5V 
82 Open 
83 Closed 

Figure 6. Receiver Enable/Disable Times 

0-- 5V 

NOTES: A. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo - 50 0. tr S 10 ns, tf s 10 ns. 
B. Cl includeS probe and Jig capaCitance. 
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• Meets or Exceeds the Requirements of 
IBMTM 3601370 Input/Output Interface 
Specification for 4.5 Mbls Operation 

• Single SOV Supply 
• Uncommlted Emmltter-Follower Output 

Structure for Party-Line Operation 

• Driver Output Short-Circuit Protection 
• Driver Input/Receiver Output Compatible 

With TTL 

• Receiver Input Resistance ••• 7.4 kn 
to 20 kn 

• Ratio Specification for Propagation Delay 
Time, Low-to-Hlgh/Hlgh-to-Low 

description 

The SN751730 triple line driver/receiver is 
specifically designed to meet the input/output 
interface specifications for IBM System 360/370. 
It is also compatible with standard TTL logic and 
supply voltage levels. 

The low-impedance emitter-follower driver 
outputs of the SN751730 drive terminated lines 
such as coaxial cable or twisted pair. Having the 
outputs uncommitted allows wired-QR logic to be 
performed in party-line applications. Output 
short-circuit protection is provided by an internal 
clamping network that turns on when the output 
voltage drops below approximately 2.5 V. 

An open line affects the receiver input as does a 
low-level input voltage. 

All the driver inputs and receiver outputs are in 
conventional TTL configuration and the gating can 
be used during power-up and power-down 
sequences to ensure that no noise is introduced to 
the line by pulling either DE1 or DE2 to a low level. 

IBM Is a trademark of Intemational Business Machines Corporation. 

SN751730 
TRIPLE LINE DRIVER/RECEIVER 

DI 
L 
X 
X 
H 

SLlS062C - MAY 1990 - REVISED 1995 

D OR N PACKAGE 
(TOP VIEW) 

OE1 VCC 
RI1 001 

R01 011 
RI2 002 

ROO 012 
RI3 003 

R03 013 
GNO 8 0E2 

Function Tables 
EACH DRIVER 

INPUTS OUTPUT 
DE1 DE2 DO 
X X L 
L X L 
X L L 
H H H 

EACH RECEIVER 
INPUT OUTPUT 

RI RO 

L H 
H L 

Open H 

H - high level. L '" low level. X '" irrelevant 

logic symbolst 

DE1 
DE2 

DI1 

DI2 
12 

10 
DI3 

RI1 
2 

4 
RI2 

6 
RI3 

I>~ 

RECEIVER 

I> 

15 

13 

11 

D01 

D02 

D03 

R01 

ROZ 

ROO 

t These symbols are in accordance with ANSI/lEE Std 91-1984 
and IEC Publication 617-12. 

~1ExAs 
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SN751730 
TRIPLE LINE DRIVER/RECEIVER 

SLLS062C-MAY 1990-REVISED MAY 1995 

logic diagrams (positive logic) 

DRIVER 

DE1 1 _....------.... 
011 14 

012 12 

013 10 

DE2 9 

001 

002 

003 

equivalent schematics of driver and receivert 

01 
DE1 
DE2-+-I-.. 

RI 

14k(! 

t All resistor values are nominal. 

DRIVER 

RECEIVER 
Vcc 

Vcc 

~TEXAS 
INSTRUMENTS 

RI1 

RI2 

RI3 

2-986 POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

RECEIVER 

~ R01 

~ R02 

~ R03 

2.50 

DO 

1000 

RO 



SN751730 
TRIPLE LINE DRIVER/RECEIVER 

SLLS062C - MAY 1990 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Input voltage range, VI: Driver ....................................................... -0.5 V to 7 V 

Receiver ..................................................... -0.5 V to 7 V 
Output voltage range, Va: Driver ..................................................... -0.5 V to 7 V 
Enable input voltage range .......................................................... -0.5 V to 7 V 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ................................ 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values are with respect to network ground terminal. 

PACKAGE 

D 

N 

DISSIPATION RATING TABLE 

TA~25°C 
POWER RATING 

950mV 

1150 mV 

DERATING FACTOR 
ABOVE TA = 25°C 

7.6mW/oC 

9.2 mW/oC 

recommended operating conditions 

Supply voltage, Vee 

High-level input voltage, VIH 

LOW-level input voltage, V I L 

Operating free-air temperature, T A 

Driver, Enable 

Receiver 

Driver, Enable 

Receiver 

~TEXAS 
INSTRUMENTS 
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TA = 70°C 
POWER RATING 

608mW 

736mW 

MIN 

4.75 

2 

1.55 

0 

NOM 

5 

MAX UNIT 

5.25 V 

V 

0.8 
V 

1.15 

70 °C 

2-987 



SN751730 
TRIPLE LINE DRIVER/RECEIVER 

SLLS062C-MAY 1990- REVISED MAY 1995 

DRIVER SECTION 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN 

VIK Input clamp voltage VCC =4.75 V, IIL=-18mA 

VCC=4.75 V, VIH=2V, 3.11 
IOH = -59.3 mA TA = 25°C 

VCC =5.25 V, VIH=2V, 

VOH High-level output voltage 
IOH=-78.1 mA 

VCC =4.75 V, VIH =2V, 3.05 
RL = 51.4 0 

VCC=5.25 V, VIH = 2 V, 
RL = 56.9 Q 

VODH Differential high-level output voltage RL = 46.3 0 or 56.9 0 

VCC =5.25 V, 10L = -0.24 mA 
VOL Low-level output voltage VIL= 0.8 V, 

VIH =4.5V RL=56.9Q 

01 
IIH High-level input current 

DE 
VCC = 5.25 V, VIH=2.7V 

01 
I,L Low-level input current 

DE 
VCC =5.25 V, V,H = 0.4 V 

VCC = 4.75 V, VIL=O 
10H High-level output currenl 

VOH=5V V,H =4.5V 

lOS Short-circuit output currentt VCC=5.25V V'H=4.5V 

ICCH 
VI (D) = 4.5 V, 

Supply current (total package) 
VCC = 5.25 V, V'(R)=0 
No load V, (D) =0, 

ICCL V,(R) =4.5V 

t No more than one output should be shorted at a time, and duration of the short Circuit should not exceed one second. 

switching characteristics, Vee = 5 V ±5%, TA = 25°C 

tpLH 

tpHL 

Atpd 

tr 

tf 

SR 

2-988 

PARAMETER TEST CONDITIONS 

Propagation delay time, low- to high-level output 

Propagation delay time. high- to low-level output RL=47.50, See Figure 1 

Differential propagation delay time:j: 

Output rise time 

Output fall time 

Slew rate 

VCC=5V, Vo = 0.15 V to 3.05 V, 
RL = 47.5 Cl, CL = 10.2pF, 
See Figure 1 

Vo = 1 V to 3 V average, 
RL=47.5Q, CL = 10.2 pF, 
See Figure 1 

~TEXAS 
INSTRUMENTS 
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MIN TYP 

6.5 12 

6.5 12 

5 10 

5 13 

MAX UNIT 

-1.5 V 

4.10 

V 

4.20 

0.50 V 

0.15 
V 

0.15 

20 

60 
I!A 

-400 

-1200 
I!A 

100 

100 
I!A 

-30 mA 

47 

mA 

80 

MAX UNIT 

18.5 ns 

18.5 ns 

10 ns 

ns 

ns 

0.65 V/ns 



RECEIVER SECTION 

i 

SN751730 
TRIPLE LINE DRIVER/RECEIVER 

SLLS062C-MAY 1990- REVISED MAY 1995 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) " 

PARAMETER TEST CONDITIONS 

VOH High-level output voltage VCc z 4.76V, VI_l.16 V, 
IOH - -400 IIA 
VCC-4.76V, IOL=8mA 

VOL Low-level output voltage VIH= 1.66V 
.. IOL=4mA 

rJ Input resistance VCC=O, VI- 0.16 Vto 3.9 V 

IIH High-level input current VCC-4.76V, VIH = 3.11 V 

IlL LOW-leVel input current VCC = 6.26 V, ' VIL-0.16V 

lost Short-circuit output current VCC - 6.26 V, VIL'l"O 

ICCH 
VI (D) = 4.6 V, 

r-- Supply current (total package) 
VCC=6.26V, VI(R) = 0 
No load VI(D) =0, 

ICCL VI(Rj-4.6V 

t Only one output should be shorted at a time, and duration of the short circuit should not exceed one second. 

switching characteristics, Vee = 5 V ±5%, T A = 25°C 

tpLH 

tpHL 

Atoo+ 

PARAMETER TEST CONDITIONS 

Propagation delay time, low- to high-level output 

Propagation delay time, high- to low-level output RL= 2 kO, CL=16pF, 

Differential propagation delay time 

~I TEXAS 
NSIRUMENTS 

See Figure 2 

POST OFFICE eox 655303 • DALLAS, TEXAS 75265 

MIN 

7.6 

7.6 

MIN MAX UNIT 

2.7 V 

0.6 
V 

,0.4 

7.4 20 kO 

0.42 mA 

-0.24 0.04 lilA 
-20 -100 mA 

47 
mA 

80 

TYP MAX UNIT 

12 19.6 ns 

12 19.6 ns 

10 ns 
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SN751730 
TRIPLE LINE DRIVER/RECEIVER 

SLLS062C-MAY 1990- REVISED MAY 1995 

Pulse 
Generator 

(eseNoteA) 

PARAMETER MEASUREMENT INFORMATION 

VCC=5V 

I--t~---..... - Output 
I--<"'--IL~ 

Rl=47.50 
T Cl rh (ese Note B) 

TEST CIRCUIT 

Input ~.3V ~.~v---- 3V 

~~ tw ~ OV 

tPlH --l4--tI M-*- tpHl 
1_--_1 I 13.05 V-- VOH 

Output 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Zo - 50 n, tw S 500 ns, PRR S 1 MHz, tf S 6 ns, tr S 15 ns. 
B. CL includes probe and jig capacitance. 

Pulse 
Generator 

(eseNoteA) 

Figure 1. Driver Test Circuit and Voltage Waveforms 

VCC=5V 

TEST CIRCUIT 

Rl=2kn 

Output 

1N3064X2 

Input /;H 
-.JI--- tw 

tpHl~ 

--""I 
Output 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Zo - 50 n, tw S 500 ns, PRR S 1 MHz, tf S 10 ns, tr S 10 ns. 
B. CL includes probe and jig capacitance. 

Figure 2. Receiver Test Circuit and Voltge Waveforms 

~1ExAs 
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SN75LV4735 
3.3·V MULTICHANNEL RS·232 LINE DRIVER/RECEIVER 

• Meets or Exceeds the Requirements of 
ANSI EIAfTIA-232·E and ITU V.28 

• Operates With Single 3.3-V Power Supply 
• LlnBICMOSTM Process Technology 
• Three Drivers and Five Receivers 
• ±3O-V Input Levels (Receiver) 
• ESD Protection on RS-232 Lines Exceeds 

6 kV Per MIL-STD-883C, Method 3015 

• Applications 
EIAfTIA-232 Interface 
Battery-Powered Systems 
Notebook PC 
Computers 
Terminals 
Modems 

SLLS135E - FEBRUARY 1992 - REVISED MAY 1995 

C1+ 
DIN1 
DIN2 

ROUT1 
ROUT2 
ROUT3 
ROUT4 
ROUT5 

DB PACKAGE 
(TOP VIEW) 

8 

11 

C3+ 
GND 
C3-

VSS 
C1-
STBY 
DOUT1 
DOUT2 
DOUT3 
RIN1 
RIN2 
RIN3 
RIN4 
RIN5 • Voltage Converter Operates With Low 

Capacitance . .. 0.47 I1F Min 
• Functionally Compatible With the 

SN75LV4737A 

t The DB package is only available in left-end taped and 
reeled (SN75LV4735DBLE). 

description 

The SN75LV4735t is a low-power 3.3-V multichannel RS-232 line driver/receiver. It includes three independent 
RS-232 drivers and five independent RS-232 receivers. It is designed to operate off a single 3.3-V supply and 
has an internal switched-capacitor voltage converter to generate the RS-232 output levels. The SN75LV4735 
provides a single chip, single 3.3-V supply interface between the asynchronous communications element (ACE 
or UART) and the serial-port connector of the data terminal equipment (DTE). This device has been designed 
to conform to standard ANSI EIA/TIA-232-E. 

The switched-capacitor voltage converter of the SN75LV4735 uses five small external capacitors to generate 
the positive and negative voltages required by EIA/TIA-232-E line drivers from a single 3.3-V input. The drivers 
feature output slew-rate limiting to eliminate the need for external filter capacitors. The receivers can accept ±30 
V without damage. 

The device also features a reduced power or standby mode that cuts the quiescent power to the integrated 
circuits when not transmitting data between the CPU and peripheral equipment. The STBY input is driven high 
for standby (reduced power) mode and driven low for normal operating mode. When in the standby mode, all 
driver outputs (DOUT1-3) and receiver outputs (ROUT1-5) are in the high-impedance state. If the standby 
feature is not used in an application, STBY should be tied to GND. 

The SN75LV4735 has been designed using LinBiCMOSTM technology and cells contained in the Texas 
Instruments LinASICTM library. The SN75LV4735 is characterized for operation from O°C to 70°C. 

t Patent-pending design 
LinBiCMOS and LinASIC are trademarks of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 
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SN75LV4735 
3.3-V MULTICHANNEL RS-232 LINE DRIVER/RECEIVER 

SLLS135E - FEBRUARY 1992 - REVISED MAY 1995 

logic symbolt 

VCC 

3 

STBY [PWRDOWNI 

C1+ 

C1-

C2+ 

C2-

C3+ 
C3-

RIN1 

RIN2 

RIN3 

RIN4 

RIN5 

DIN1 

DIN2 

DIN3 

GND 

VDD 

ROUT1 

DOUT1 

DOUT2 

DOUT3 

logic diagram (positive logic) 

RIN1~ 
~ 

RIN2~ 

RIN3~ 
RIN4~ 
~ 

RIN5~ 

DIN1~ 
DIN2~ 
DIN3~ 

VDD VSS 

tThis symbol is in accordance with ANSIIIEEE Std. 91-1984 and 
IEC Publication 617-12. 

VCC 3 

STBY 23 

Switched· 
Capacitor 

Circuit 

2-992 

Function Tables 

EACH DRIVER EACH RECEIVER 

INPUTS INPUTS 

DIN STBY 
OUTPUT 

RIN STBY 
OUTPUT 

X H Z X H 
L L H L L 
H L L H L 

Open L L Open L 

H = high level, L = low level, X = irrelevant, Z = high impedance (off) 

~TEXAS 
INSTRUMENTS 
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Z 
H 
L 
H 

ROUT1 

ROUT2 

ROUT3 

ROUT4 

ROUTS 

DOUTl 

DOUT2 

DOUT3 



SN75LV4735 
3.3·V MULTICHANNEL RS·232 LINE DRIVER/RECEIVER 

SLLS135E - FEBRUARY 1992 - REVISED MAY 1995 

schematics of inputs and outputs 

EQUIVALENT OF STBY INPUT EQUIVALENT OF RECEIVER INPUT 

r----.----.-----VCC 
VCC 

Input -....,""'r--<_. 
REC IN -'VV~t-4~t--f 

VSS GND L-_L-_~ __ ~--~-~t_ GND. 

EQUIVALENT OF DRIVER INPUT TYPICAL OF ALL DRIVER OUTPUTS TYPICAL OF ALL RECEIVER OUTPUTS 

.----..... --- VCC ---+-..... -- VDD VCC 

Input -.-.I/V\,..... ...... RECOUT 
_..JV\I\~ DOUT 

3000 

VSS '-----<.--- GND ~-- VSS 
GND 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee ........................................................................ 4 V 
Positive output supply voltage, Voo (see Note 1) .............................................. 15 V 
Negative output supply voltage, Vss ....................................................... -15 V 
Input voltage range,VI: DIN1-DIN3, STBY ........................................... -0.3 V to 7 V 

RIN1-RIN5 ................................................ -30 V to 30 V 
Output voltage range, Va: DOUT1-DOUT3 .............................. Vss - 0.3 V to Voo + 0.3 V 

ROUT1-ROUT5 ........................................... -0.3 V to 7 V 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, T5t9 .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltages are with respect to network GND. 

PACKAGE 

DB 

DISSIPATION RATING TABLE 

TA:525·C 
POWER RATING 

668mW 

DERATING FACTOR 
ABOVE T A = 25·C 

5.3mW'·C 

~TEXAS 
INSTRUMENTS 
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TA = 70·C 
POWER RATING 

430mW 
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SN75LV4735 
3.3-V MULTICHANNEL RS-232 LINE DRIVER/RECEIVER 

SLLS135E - FEBRUARY 1992 - REVISED MAY 1995 

recommended operating conditions 
MIN NOM MAX UNIT 

Supply voltage, Vee 3 3.3 3.6 V 

Positive output supply voltage, VDD 8 10 V 

Negative output supply voltage, VSS -7 -8 V 

Input voltage, VI (see Note 2) RIN(1-5) ±30 V 

High-level input voltage, VIH 2 
DIN(1-3), STBY V 

Low-level input voltage, VIL 0.8 

External capacitor 0.47 1 jLF 

Operating free-air temperature, T A 0 70 ·e 

NOTE 2: The algebraic convention, where the more positive (less negative) limit is designated as maximum, is used in this data sheet for logic 
levels only. For example, if -1 0 V is a maximum, the typical value is a more negative voltage. 

supply currents 
PARAMETER 

ICC 
Supply current from Vee (normal operating 
mode) 

lee(SB) Supply current (standby mode) 

TEST CONDITIONS 

No load, 
All other inputs open 

No load, 
All other inputs open 

~TEXAS 
INSTRUMENTS 

STBYatOV, 

STBY at Vee, 
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MIN TYP MAX UNIT 

8.5 20 mA 
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SN75LV4735 
3.3-V MULTICHANNEL RS-232 LINE DRIVER/RECEIVER 

SLLS135E - FEBRUARY 1992 - REVISED MAY 1995 

DRIVER SECTION 

electrical characteristics over operating free-air temperature range, Vee = 3.3 V ±O.3 V (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VOH High-level output voltage Rl=3kO 5.5 7 V 

VOL low-level output voltage (see Note 2) Rl-3kO -5.5 -5 V 

IIH High-level input current VlatVCC 1 iJA 
ISTBY VI atGND -1 iJA 

III low-level input current I Other inputs VlatGND -10 iJA 
IOSlH) High-level short-circuit output current (see Note 3) Vcc= 3.S V, VO-O -10 -20 mA 

IOS(l} Low-level short-circuit output current (see Note 3) VCC=3.SV, VO=O 10 20 mA 

rO Output resistance VCC = VDD = VSS = 0, 300 0 
VO=-2 Vt02 V, See Note 4 

t All tYPical values are at VCC = 3.3 V, TA = 25°C. 
NOTES: 2. The algebraic convention, where the more positive (less negative) limit is deSignated as maximum, is used in this data sheet for logic 

levels only. 
3. Not more than one output should be shorted at one time. 
4. Test conditions are those specified by EIAITIA-232-E. 

switching characteristics, Vee = 3.3 V ±O.3 V, TA = O°C to 70°C 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

tplH Propagation delay time, low- to high-level output Rl = 3 kO to GND, Cl= 50 pF, 200 400 SOO ns 

tpHl Propagation delay time, high- to low-level output See Figure 2 100 200 350 ns 

tpZl Output enable time to low level (see Note 5) 3 7 ms 

tpZH Output enable time to high level (see Note 5) Rl = 3 kO to GND, Cl= 50 pF, 1 5 ms 

tpHZ Output disable time from high level (see Note 5) See Figure 3 1 3 olJS 

tpLZ Output disable time from low level (see Note 5) 0.5 3 IJS 

SR Output slew rate (see Note S) 
Rl = 3 kO to 7 kO, Cl= 50 pF, 

3 30 V/IJS See Figure 2 

SR(tr) Transition-region slew rate 
Rl= 3 kOtoGND, Cl=2500pF, 

3 V/IJS See Figure 4 

t All tyPiCal values are at VCC = 3.3 V, TA = 25°C. 
NOTES: 5. Output enable occurs when STBY is driven low. Output disable occurs when STBY is driven high. 

S. Measured between 3-V and -3-V points of output waveform (EIA/TIA-232-E conditions); all unused inputs are tied either high or 
low. 

~TEXAS 
INSTRUMENTS 
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SN75LV4735 
3.3-V MULTICHANNEL RS-232 LINE DRIVER/RECEIVER 

SLLS135E - FEBRUARY 1992 - REVISED MAY 1995 

RECEIVER SECTION 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPT MAX UNIT 

VIT+ Positive-going input threshold voltage 2.2 2.6 V 

VIT- Negative-going input threshold voltage 0.6 1 V 

Vhys Input hysteresis voltage (VIT + - VIT-) 0.5 1.2 1.8 V 

VOH High-level output voltage IOH =-2 rnA, See Note 7 2.4 2.6 V 

VOL Low-level output voltage IOL = 2 mA 0.2 0.4 V 

rr Input resistance VI = ±3 V to ±25 V 3 5 7 k.Q 

t All typical values are at Vee = 3.3 V, TA = 25°e. 
NOTE 7: " the inputs are left unconnected, the receiver interprets this as an input low, and the receiver outputs remain in the high state. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF 

PARAMETER TEST CONDITIONS MIN 

tpLH Propagation delay time, low- to high-level output 45 

tpHL Propagation delay time, high- to low-level output 
RL = 3 k.Q to GND, See Figure 5 

70 

tpZL Output enable time to low level (see Note 5) 

tpZH Output enable time to high level (see Note 5) 

tPHZ Output disable time from high level (see Note 5) 
RL = 3 k.Q to GND, See Figure 6 

tPLZ Output disable time from low level (see Note 5) 

t All typical values are at Vee = 3.3 V, TA = 25°e. 
NOTE 5: Output enable occurs when STBY is driven low. Output disable occurs when STBY input is driven high. 

2-996 
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TYPt MAX UNIT 

80 130 ns 

100 170 ns 

160 250 ns 

4 10 !IS 
300 500 ns 

140 200 ns 



SN75LV4735 
3.3-V MULTICHANNEL R5-232 LINE DRIVER/RECEIVER 

SLLSl35E- FEBRUARY 1992- REVISED MAY 1995 

APPLICATION INFORMATION 

C1 
+ 

VDD C3+ 
28 

2 
C2+ GND 

3 VCC C3-

4 25 
C5 

C2- - + 
Vss 

5 24 
GND C1-

-=-
6 C1+ 23 STBY 

VCC 

7 22 
DIN1 (TTL In) DOUT1 (EIA/TIA-232 Out) 

8 21 
DIN2 (TTL In) DOUT2 (EIAITIA-232 Out) 

9 20 
DIN3 (TTL In) DOUT3 (EIAITIA-232 Out) 

10 19 
ROUT1 (TTL Out) RIN1 (EIA/TIA-232 In) 

ROUT2 (TTL Out) 
11 18 

RIN2 (EIA/TIA-232 In) 

12 17 
ROUT3 (TTL Out) RIN3 (EIAlTlA-232 In) 

13 16 
ROUT4 (TTL Out) RIN4 (EIAITIA-232 In) 

14 15 
ROUTS (TTL Out) RIN5 (EIA/TIA-232 In) 

Figure 1. Typical Operating Circuit 

~TEXAS 
INSTRUMENTS 
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SN75LV4735 
3.3-V MULTICHANNEL RS·232 LINE DRIVER/RECEIVER 

SLLS135E- FEBRUARY 1992 - REVISED MAY 1995 

Generator 
(see Note A) 

Generator 
(see Note A) 

Generator 
(see Note A) 

PARAMETER MEASUREMENT INFORMATION 

3V 
Input .150% 500/\-----

-"~,. 5ILS --.II' OV Output 
(EIA/TIA-232) tpHL --t.-.l , i+1- tpLH 

trHL --+j t4- . ..., I+- trLH 

Output gOO;{;\. ~ J jF9O%"" VOH 
10%'\ J6Q!o__ VOL 

OV 

TEST CIRCUIT VOLTAGE WAVEFORMS 

SR = 0.8 (VOH - VOL) 
trLH or 

0.8 (VOL - VOH) 

trHL 

Figure 2. Driver Test Circuit and Voltage Waveforms, Slew Rate at SoJ.lS Input 

Input .r;;;;-'~/J \~5~--- 3V ---11 .. ~. I OV 

Output , I , 
(EIA/TIA-232) . I L tpZH -a.. i4I-

-l f-~,,--~i--t VOH Output I' 5V' : ,--

I ----L 
tPLZ-.\ j4-- tPZL -+i :~ -*- 5 V . ~~=~= 

Output -----.L:....5:.. ____ ~*- VOL 

-5V TEST CIRCUIT 

VOLTAGE WAVEFORMS 

Figure 3. Driver Test Circuit and Voltage Waveforms 

XH~-'-- Output 
(EIAITIA-232) 

Input ---X1.5V 1.5V\' ----- :: 

50n 

TEST CIRCUIT 

CL = 2500 pF 
(see Note B) 

j+-- 20 ILS -+i 

trHL -.: r- -1 r- trLH 

Output 3 V'\. ~ J /TV VOH 
-3V'\ ¥-=!!.Y __ VOL 

SR = --:-_6_V-,-_ 
trHL or trLH 

VOLTAGE WAVEFORMS 

Figure 4. Driver Test Circuit and Voltage Waveforms, Slew Rate at 2o-J.IS Input 

NOTES: A. The pulse generator has the following characteristics: 50% duty cycle, tr S 10 ns, tf = 10 ns. 

2-998 

B. CL includes probe and jig capacitance. 
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Generator 
(aeeNotaA) 

SN75LV4735 
3.3-V MULTICHANNEL RS-232 LINE DRIVER/RECEIVER 

SLLS135E - FEBRUARY 1992 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

,.---~ - 3V 
Input J50% 50%\---- OV 

X:~-----.- Output I+-- 500n8 ~ 

OV 

I I !~ ~I 
tpHL~ ~ tPLH 

1.5V\ E VOH 
Output 

VOL 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 5. Receiver Test Circuit and Voltage Waveforms 

Input 11.5V \1.5~--- 3V 

--'~25J.1S-.! . OV 

VCC 

6 
3VorOV ----i S1 tpHZ -+i I+- --.: I+-- tpZH 

S1 atGND I I I I S1 atGND 

IOND I' I I VOH 
Output -f--, \.. . II 1.5 v 

Generator 
(aeeNotaA) 

0.3 V --.J L..o I 
"1 ...-tpLZ I 

0.3V I S1 alVCC I 

Output -i--r. 1\ 1.5V 

I I VOL 
~ j+-tPZL TEST CIRCUIT 

S1 atVcc 
VOLTAGE WAVEFORMS 

Figure 6. Receiver Test Circuit and Voltage Waveforms Enable and Disable Times 

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, 50% duty cycle, tr S 10 ns, tf = 10 ns. 
B. CL includes probe and jig capacitance. 

~TEXAS 
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SN75LV4737A 
3.3·V15·V MULTICHANNEL RS232 LINE DRIVER/RECEIVER 

• Single-Chip and Single-Supply Interface for 
IBM PC/AT Serial Port 

• Meets or Exceeds the Requirements of 
EIAlTIA-232-E and ITU v.11 Standards 

• Operates With 3.3oV or 5-V Supplies 

• One Receiver Remains Active During 
Standby (Wake-Up Mode) 

• Designed to Operate at 128 kblts Over a 
30m Cable 

• Low Standby Current ••• 51lA Max 

• ESD Protection on R8-232 Pins Meets or 
Exceeds 4 kV (HBM) and 1.5 kV (HBM) on 
All Pins Per MIL-STD-883C, Method 3015 

• External Capacitors ••• 0.1 J.Lf 
(Vee = 3.3 V Five External Capacitors) 
(Vee = 5 V Four External Capacitors) 

• Packaged in Shrink Small-Outline Package 
With 25-Mil Terminal Pitch and Maximum 
2-mm Height (SSOP) 

• Accepts 5-V Logic Input With 3.3oV Supply 

• Pin Compatible With the SN75LV4735 

• Applications 
EIA/TIA-232 Interface 
Battery-Powered Systems, PDAs 
Notebook, Laptop, and Palmtop PCs 
External Modems and Hand-Held 
Terminals 

description 

SLLS178A-APRIL 1994-REVISED 

OBPACKAGEt 
(TOP VIEW) 

VDD 1 28 
C2+ 2 27 
Vee 3 26 
C2- 25 

EN 24 
C1+ 6 23 

DIN1 22 

DIN2 21 
DIN3 9 20 

ROUT1 19 
ROUT2 18 
ROUT3 17 

ROUT4 
ROUT5 

C3+ 
GND 
C3-

Vss 
C1-
STBY 
DOUT1 
DOUT2 
DOUT3 
RIN1 
RIN2 
RIN3 
RIN4 
RIN5 

t The DB package is only available in 
left-ended tape and reel (order part 
number SN75LV4737ADBLE). 

The SN75LV4737 At: consists of three line drivers, five line receivers, and a charge-pump circuit. It provides the 
electrical interface between an asynchronous communication controller and the serial-port connector and 
meets the requirements of EIAlTIA-232-E. This combination of drivers and receivers matches those needed for 
the typical serial port used in an IBM PC/AT or compatibles. The charge pump and five small external capaCitors 
allow operation from a single 3.3-V supply and four capaCitors for operation from a 5-V supply. 

The device has flexible control options for power management when the serial port is inactive. A common 
disable for all of the drivers and receivers is provided with the active-high STBY input. The active-low EN input 
is an enable for One receiver to implement a wake-up feature for the serial port. All the logic inputs can accept 
signals from controllers operating from a 5-V supply even though the SN75LV4737 A is operating from 3.3 V. 

The SN75LV4737 A is characterized for operation over the temperature range of O°C to 70°C. 

* Patent-pending design 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 
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SN7SLV4737A 
3.3-V/S-V MULTICHANNEL RS232 LINE DRIVER/RECEIVER 

SLLS178A-APRIL 1994- REVISED NOVEMBER 1994 

Function Tables 
EACH DRIVER EACH RECEIVER 

,> INPUTS OUTPUTS INPUTS 

DIN STBY DOUT STBY EN RIN5 RIN1-RIN4 

X H Z H H X X 

L L H H L H X 

H L L H L L X 

Open L L L X L L 

L X H H 

H = high level, Low = low level, X = Irrelevant, Z = high Impedance (off) 

logic diagram (positive logic) 

DIN1 

DIN2 

DIN3 

RIN1 

RIN2 

RIN3 

RIN4 

RIN5 

STBY 

EN 
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~TEXAS 
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22 

21 

20 

10 

11 

12 

13 

14 
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OUTPUTS 

ROUT5 ROUT1-ROUT4 

Z Z 

L Z 

H Z 

H H 

L L 

DOUT1 

DOUT2 

DOUT3 

ROUT1 

ROUT2 

ROUT3 

ROUT4 

ROUT5 



SN7SLV4737A 
3.3-V/S-V MULTICHANNEL RS232 LINE DRIVER/RECEIVER 

SLLS178A-APRIL 1994 - REVISED NOVEMBER 1994 

schematics of inputs and outputs 

STBY AND EN INPUTS TYPICAL RECEIVER INPUTS 

VCC r---~~--~-----VCC 

Input - .... Nv__. __ 

Vss GND 

TYPICAL DRIVER INPUTS 

Vee 

Input 

VSS 
GND 

~--__ --__ --__ ----__ ----~----__ GND 

TYPICAL OF ALL DRIVER OUTPUTS 

--l 
Output 

3000 

--~~ 
VSS-- GND 

TYPICAL OF ALL 
RECEIVER OUTPUTS 

vee--J --, 
Output 

--~ 
GND--

absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 

Supply voltage, Vee ........................................................................ 7 V 
Positive output supply voltage, Voo (see Note 1) .........................•.................... 15 V 
Negative output supply voltage, V ss ......... • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -15 V 
Input voltage range,VI: Driver ........................................................ -3 V to 7 V 

Receiver ................................................... -30 V to 30 V 
Output voltage range,Vo: Driver ........................................ Vss - 0.3 V to Voo + 0.3 V 

Receiver .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.3 V to 7 V 
Continuous total power dissipation .••.•....•...•........................ See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. O·C to 70·C 
Storage temperature range, Tstg .................................................. -65·C to 150·C 
Lead· temperature 1,6 mm (1/16" inch) from case for 10 seconds ........... . . . . . . . . . . . . . . . . . . .. 260·C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may· affect device reliability. 

NOTE 1: All voltages are with respect to network GND. 

~ThxAs 
INstRUMENTS 
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SN75LV4737A 
3.3-V/5-V MULTICHANNEL RS232 LINE DRIVER/RECEIVER 

SLLS178A-APRIL 1994- REVISED NOVEMBER 1994 

DISSIPATION RATING TABLE 

PACKAGE 
TA:S2S·C 

POWER RATING 
DERATING FACTOR 
ABOVE TA = 25·C 

DB 668mW 5.3mW'·C 

recommended operating conditions 

VCC=3.3V 
Supply voltage 

VCC-5V 

VCC-3.3V DIN, EN, STBY 

Driver high-level input voltage, VIH DIN 
VCC=5V 

EN,STBY 

Driver low-level Input voltage, VIL DIN, EN, STBY 

Receiver input voltage, VI 

3.3-V operation (Cl, C2, C3, C4, C5), 

TA=70·C 
POWER RATING 

430mW 

MIN 

3 

4.5 

2 

2 

2.5 

Extemal capacitor 5-V operation (Cl, C3, C4, C5), See Note 2 and Figures 6 and 7 0.1 

Operating free-air temperature, T A 0 

NOM MAX UNIT 

3.3 3.6 V 

5 5.5 V 

V 

0.8 V 

±30 V 

p.F 

70 ·C 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figures 6 and 7) 

PARAMETER TEST CONDITIONS 
VCC=3.3V 

MIN TYpt 

VDD Positive supply voltage No load 8 10 

VSS Negative supply voltage No load -9.5 

II Input current (EN, STBY) See Notes 3 and 4 

Supply current 
STBYat GND, 

8.4 10 
EN at VCC or GND 

ICC 
Supply current (standby mode) No load, 

EN, STBY at VCC (see Note 3) Inputs open 

Supply current (wake-up mode) ENatGND, 
(see Note 4) STBYatVcc 

t All typical values are at VCC = 3.3 V or VCC = 5 V and TA = 25·C. 
NOTES: 2. C2 is only needed for 3.3-V operation. 

2-1004 

3. When STBY mode is not used, STBY input must be taken low. 
4. When wake-up mode Is not used, EN input must be taken high. 

~TEXAS 
INSTRUMENTS 
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VCC=SV 
UNIT 

MAX MIN TYpt MAX 

7 8.7 V 

-7 -8 ...,6 V 

±2 ±2 jJA 

18 10 12 20.7 mA 

5 5 jJA 

10 10 jJA 



SN75LV4737A 
3.3-V/5-V MULTICHANNEL RS232 LINE DRIVER/RECEIVER 

SLLS178A-APRIL 1994 - REVISED NOVEMBER 1994 

DRIVER SECTION 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VOH High-level output voltage RL-3kn 5.5 7 V 

VOL Low-level output voltage RL=3kn -6 -5 V 

IIH High-level input current VI-Vee 1 J1A 
IlL Low-level input current VlatGNO -10 J1A 

lOS Short-illrcult output current (see Note 5) 
Vee=3.6V, VO=OV 

±15 ±40 rnA 
Vee = 5.5 V, Vo=OV 

ro Output resistance Vee- VOO- VSS= OV, VO-±2V 300 500 0 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

Propagation delay time, low- to high-level output 
Vee- 3•3V 100 500 850 ns 

tPLH eL-50pF, 
Vee- 5V i 100 500 850 na 

RL = 3 knto 7 kc, 
Vee=3.3V 100 500 850 

Propagation delay time, high- to low-level output See Figure 1 ns 
tPHL 

Vee- 5V 100 500 850 ns 

tpZH Output enable time to high level eL-50pF, RL - 3 kn to 7 kc, 1 5 ms 

tPZL Output enable time to low level See Figure 2 3 7 ma 

Output disable time from high level 
Vee- 3.3V 0.9 3 

tPHZ eL=50pF, 
Vee- 5V 0.8 3 

RL - 3 kn to 7 kc, 
Vee- 3.3V 0.5 3 

lIS 
tpLZ Output disable time from low level See Figure 2 

Vee=5V 0.3 3 

SR Slew rate 
eL=50pF, RL = 3 knto 7 kc, 

4 30 VIlIS See Figure 1 

SR(tr) Slew rate, transition region 
eL-2500 pF, RL - 3 knto 7 kc, 

3 30 VIlIS See Figure 3 

t All typical values are at Vee = 3.3 V or Vee - 5 V and TA _ 25°e. 
NOTE 5: Short-ilircuit durations should be controlled to prohibit exceeding the device absolute power dissipation ratings and not more than one 

output should be shorted at a time. 

~TEXAS 
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SN7SLV4737A 
3.3-V/S-V MULTICHANNEL RS232 LINE DRIVER/RECEIVER 

SLLS178A- APRIL 1994 - REVISED NOVEMBER 1994 

RECEIVER SECTION 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPT MAX UNIT 

13.3V 2.4 3 V 
VOH High-level output voltage IOH=-2mA 

15V 3.5 5 V 

VOL Low-level output voltage IOL=2mA 0.2 0.4 V 

VIT+ Positive-going input threshold voltage 2.2 2.6 V 

VIT- Negative-going input threshold voltage 0.6 1 V 

Vhy_s Input hysteresis (VIT + - VIT-) 0.5 1.2 1.8 V 

ri Input resistance VI =±3 Vto±25 V 3 5 7 kO 

t All typical values are at VCC = 3.3 V or VCC - 5 V and TA = 25"C. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF, RL = 3 k.Q to GND 

tpLH 

tpHL 

tPLH 

tPHL 

tpZH 

tPZL 

tpHZ 

tpLZ 

2-1006 

PARAMETER 

Propagation delay time, 10'11- to high-level 
output 

Propagation delay time. high- to low-level 
, output 

Propagation delay time. low- to high-level 
output (wake-up mode) 

Propagation delay time, high- to low-level 
output (wake-up mode) 

Output enable time to high level 

Output enable time to low level 

Output disable time from high level 

Output disable time from low level 

TEST CONDITIONS 
VCC=3.3V 

MIN 

10 

10 
See Figure 4 

See Figure 5 
100 

~TEXAS 
INSTRUMENTS 

TYP 

70 

60 

40 

90 

3 

100 

200 

130 
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VCC=5V 
UNIT 

MAX MIN TYP MAX 

200 10 70 200 ns 

200 10 55 200 ns 

200 40 200 lIS 

500 70 500 ns 

10 1.2 10 lIS 
250 60 250 ns 

600 100 150 600 ns 

,250 60 250 ns 



Generator 
(see Note A) 

SN7SLV4737A 
3.3-V/S-V MULTICHANNEL RS232 LINE DRIVER/RECEIVER 

SLLS178A-APRIL 1994- REVISED NOVEMBER 1994 

PARAMETER MEASUREMENT INFORMATION 

OV 
STBY 

TEST CIRCUIT 

3V 

EIA·232 
Output 

Input L50% 50%\ ----

----I'*_ 5 !!S -----.I .. 0 V 
I. _ I I 

tPHL ~ I i+t- tPLH 

trHL -+J j+- -+J I+- trLH 

Output 90%'\ ~ J ~ VOH 
10%\; J6Q!o __ VOL 

VOLTAGE WAVEFORMS 

0.8 V(VOH - VOL) 0.8 V(VOL- VOH) 
SR = or ---'--F=--""'=;';";':" 

tTLH tTHL 

Figure 1. Driver Propagation Delay Times and Slew Rate (5-J.LS input) 

Input .r;;;-~·/j \~5~--- 3V 

----11 .. ~. I 0 V 

3VorOV -----I EIA·232 
output 

I I I I 
tpHZ -.! 14- tPZH ~ j4-

Generator 
(see Note A) 

Generator 
(see Note A) 

50n 
STBY 

TEST CIRCUIT 

--rt::---\--~t-~ VOH Output I 5V I--
I ----£ 

tPLZ-': I+- tPZL-+I I~~_ 5V 

0,.... l.::'::~ ___ ~+:: VOl. 

-5V 

VOLTAGE WAVEFORMS 

Figure 2. Driver Enable and Disable Test Times 

OV 
STBY 

TEST CIRCUIT 

-=-

EIA·232 
Output 

CL = 2500 pF 
(see Note B) 

Input -t1•5V 1.5V). ----- :: 

j+--20!!S~ 

trHL -+I r- -1 r- trLH 

Output 3V'\ ~ J ~ VOH 
-3 V\; j'-=.~_.v__ VOL 

VOLTAGE WAVEFORMS 
SR(tr) = 6 V 

tTHL or tTLH 

Figure 3. Driver Transition Times and Slew Rate (2Q-J.LS input) 

NOTES: A. The pulse generator has the following characteristics: Zo = 50 Q, 50% duty cycle, tr ~ 10 ns, tf ~ 10 ns. 
B. CL includes probe and jig capacitance. 
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SN75LV4737A 
3.3-ViS-V MULTICHANNEL RS232 LINE DRIVER/RECEIVER 

SLLS178A-APRIL 1994- REVISED NOVEMBER 1994 

Generator 
(see Note A) 

-::-

PARAMETER MEASUREMENT INFORMATION 

3"orOV 
EN ----- 3V 

Input ~1.5V 1.5V\ 
OV 

Output 14-- 500 ns -+I 
I I I 

50n tpHL --t4-+1 ~tPLH CL=50pF 
(see Note B) I 50%r VOH 

OV Output \50% 
STBY -::- VOL 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Figure 4. Receiver Propagation Delay Times 

3VorOV 
EN VCC 

Input 11.5v . \1.5~--- 3V 

---'~25I1S-.! . OV 

3 Vor 0 V ------I Sl tpHZ ~ i+- --.: i4- tPZH 
(Sl at GND) I I I I (Sl at GND) 

Generator 
(see Note A) 

STBY 

50n 

CL=50pF T (see Note B) 

TEST CIRCUIT 

rO
•

D II I : VOH 

Output -r--, \:00/0 I' 50% 

0.3V I I 
~ I4--tPLZ 

0.3 V : (Sl at VCC) I 
Output -j--T5O% I \ 50% 

1''---- VOL 
~ 14- tpZL 

(Sl atVCC) 
VOLTAGE WAVEFORMS 

Figure 5. Receiver Enable and Disable Times 

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zo = 50 n, 50% duty cycle, tr::; 10 ns, tf ::; 10 ns. 

2-1008 

B. CL includes probe and jig capacitance. 
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SN7SLV4737A 
3.3-V/S-V MULTICHANNEL RS232 LINE DRIVER/RECEIVER 

SLLS178A- APRIL 1994 - REVISED NOVEMBER 1994 

APPLICATION INFORMATION 

C1 
+ 

See Note 6 

VDD 03+ 
28 

2 
C2+ GND 

3 VCC C3-

4 02- 25 
C5 

- + 
Vss 

24 
C1-

6 C1+ STay 23 

VCC 

7 22 
DIN1 (TTL In) DOUT1 (EIA·232 out) 

8 21 
DIN2 (TTL In) DOUT2 (EIA·232 out) 

9 20 
DIN3 (TTL In) DOUT3 (EIA·232 out) 

10 19 
ROUT1 (TTL out) RIN1 (EIA·232 In) 

ROUT2 (TTL out) 
11 18 

RIN2 (EIA·232 In) 

12 17 
ROUT3 (TTL out) RIN3 (EIA·232 In) 

ROUT4 (TTL out) 
13 16 

RIN4 (EIA·232 In) 

14 15 
ROUT5 (TTL out) RIN5 (EIA·232 In) 

NOTE 6: C1 ~C2-C3=C4=C5=O.1IlF 

Figure 6. Typical 3.3-V Operating Circuit 
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SN7SLV4737A 
3.3-V/S-V MULTICHANNEL RS232 LINE DRIVER/RECEIVER 

SLLS178A-APRILl994 - REVISED NOVEMBER 1994 

2-1010 

APPLICATION INFORMATION 

NOTE 7: C2 is not used. 

C1 
+ 

C1 m C3 = C4 = C5 = 0.1 IIF 

Figure 7. typical S-V Operating Circuit 
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• Bidirectional Transceiver 

• Meets or Exceeds the Requirements of 
ANSI Standards EIAITIA-422-B and RS-485 
and ITU Recommendation V.11 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Low Skew ... 6 ns Max 
• Designed for Multipoint Transmission on 

Long Bus Lines in Noisy Environments 

• Low Supply-Current Requirements 
30 rnA Max 

• Wide Positive and Negative Input/Output 
Bus Voltage Ranges 

• Driver Output Capacity ... ±60 rnA 

• Thermal Shutdown Protection 

• Driver Positive and Negative Current 
Limiting 

• Receiver Input Impedances ... 12 k~1 Min 
, Receiver Input Sensitivity ... ±200 mV Max 

• Receiver Input Hysteresis ... 120 mV Typ 

• Fail Safe ... High Receiver Output With 
Inputs Open 

• Operates From a Single 5-V Supply 

• Glitch-Free Power-Up and Power-Down 
Protection 

• Interchangeable With National OS3695 and 
DS3695A 

description 

The TL3695 differential bus transceiver is a 
monolithic integrated circuit designed for 
bidirectional data communication on multipoint 
bus-transmission lines. It is designed for balanced 
transmission lines and meets ANSI Standards 
EIAITIA-422-8 and RS-485 and ITU 
Recommendation V.11 . 

. The TL3695 combines a 3-state differential line 
driver and a differential input line receiver both of 
which operate from a single 5-V power supply. The 
driver and receiver have active-high and active­
low enables, respectively, which can be externally 
connected together to function as a directional 
control. The driver differential outputs and the 
receiver differential inputs are connected 

TL3695 
DIFFERENTIAL BUS TRANSCEIVER 

D OR P PACKAGE 
rrOPVIEWj 

~D8 Vee RE 2· 7 8 
DE 3 6 A 
o 4 5 GND 

Function Tables 
DRIVER 

INPUT ENABLE OUTPUTS 
D DE A B 

H H H L 
L H L H 
X L Z Z 

RECEIVER 

DIFFERENTIAL INPUTS ENABLE OUTPUT 
A-B RE R 

VID;o,O.2V L H 
-0.2 V < VID <0.2 V L ? 

VID <;-0.2V L L 

X H Z 
Inputs Open L H 

H = high level, L = low level, ? = indeterminate, 
X = irrelevant, Z = high impedance (off) 

logic symbolt 

DE _3 __ -1 
2 

FIE ----'""'"I 

D _4_""""",""-1 

R --........ t--; 

t-..... ...,~6 A 

f'-~1+I~7 B 

t This symbol is in accordance with ANSI/IEEE SId 91-1984 and 
lEe Publication 617-12 . 

logic diagram (positive logic) 
DE _3 ___ ..., 

4 
D 

2 
RE ----, 

R 

-!!1 TEXAS 
INSTRUMENTS 
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TL3695 
DIFFERENTIAL BUS TRANSCEIVER 

SLLS044C - NOVEMBER 1988 - REVISED MAY 1995 

description (continued) 

internally to form a differential input/output (1/0) bus port that is designed to offer minimum loading to the bus 
when the driver is disabled or Vee = O. This port features wide positive and negative common-mode voltage 
ranges making the device suitable for party line applications. 

The TL3695 is characterized for operation from O°C to 70°C. 

schematic of Inputs and outputs 

EQUIVALENT OF EACH INPUT TYPICAL OF A AND B I/O PORTS 

VCC -'~I------""'" 

TYPICAL OF RECEIVER OUTPUT 

VCC --~ ..... ----

Input 

Driver Input: R(eq) = 3 leO NOM 
Enable Inputs: 'R(eq) = 8 leO NOM 
R(eq) = equivalent resistor 

180 leO 
NOM 
Connected 

I on A Port 

I AorB 
I 
I 18 leO 

NOM 

3 leO 
NOM 

1.1 leO 
NOM 

/""""--.. 
VCC 

850 
NOM 

Output 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ............................................................. 7 V 
Voltage range at any bus terminal ................................................... -10 V to 15 V 
Enable input voltage, VI .................................................................... 5.5 V 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, TA .............................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1116 inch) from case for 10 seconds ... . . . . . . . . . . . . . . . . . . . . . . . . . . .. 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause.permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other condHions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated condHions for extended periods may affect device reliability. 

NOTE 1: All voltage values, except differential 110 bus voltage, are wHh respect to network ground terminal. 

2-1012 

PACKAGE 

o 
p 

DISSIPATION RATING TABLE 

TA s 2S·C DERATING FACTOR TA = 70·C 
POWER RATING ABOVE TA = 25·C POWER RATING 

725 mW 5.8 mW'·C 464 mW 
1000 mW 8.0 mW'·C 640 mW 
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TL3695 
DIFFERENTIAL BUS TRANSCEIVER 

SLLS044C - NOVEMBER 1988 - REVISED MAY 1995 

recommended operating conditions 
MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

12 
Voltage at any bus terminal (separately or common mode), VI or VIC V 

-7 

High-level Input voltage, VIH D, DE, and RE 2 V 

Low-level Input voltage, VIL I D, DE, and RE 0.8 V 

Differential input voltage, VID (see Note 2) ±12 V 

Driver -60 mA 
High-level output current, 10H 

Receiver -400 IiA 
Driver 60 

Low-level output current, 10L mA 
Receiver 8 

Operating free-air temperature, TA 0 70 ·C 

NOTE 2: Differential-Input/output bus voltage IS measured at the nomnvertlng terminal A with respect to the Inverting terminal B. 

DRIVER SECTION 
electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONSt MIN TYP* MAX UNIT 

VIK I nput clamp voltage II =-18mA -1.5 V 

Vo Output voltage 10=0 0 6 V 

IVODll Differential output voltage 10=0 1.5 5 V 

IVOD21 Differential output voltage 
RL= 1000, See Figure 1 1/2VODI 

or2§ V 

RL= 540, See Figure 1 1.5 2.5 5 V 

VOD3 Differential output voltage Vtest = -7 V to 12 V, See Figure 2 1.5 5 V 

alVODI 
Change in magnitude of differential output 

±0.2 V voltagel1 

Voc Common-mode output voltage RL = 54 0, See Figure 1 3 V 

alVocl 
Change in magnitude of common-mode 

±0.2 V output voltage 11 

Output disabled, IVo= 12V 1 
10 Output current mA 

See Note 3 IVO=-7V -0.8 

IIH High-level input current VI = 2.4 V 20 IiA 
IlL Low-level input current VI =0.4 V -200 IiA 

VO=-6V -250 

VO=O -150 
lOS Short-circuit output current rnA 

VO=VCC 250 

VO=8V 250 

I Outputs enabled 23 50 
ICC Supply current No load I Outputs disabled 

mA 
19 35 

t The power-off measurement In ANSI Standard EIAlTIA-422-B applies to disabled outputs only and IS not applied to combined Inputs and outputs. * All typical values are at VCC = 5 V and TA = 25·C. 
§ The minimum VOD2 with a 100-0 load is either 1/2 VODI or 2 V whichever is greater. 
11 a IVODI and a IVOCI are the changes in magnitude ofVOD and VOC, respectively, that occur when the input is changed from a high level to a low 

level. 
NOTE 3: This applies for both power on and off; refer to ANSI Standard RS-485 for exact conditions. The EIAlTIA-422-B limit does not apply for 

a combined driver and receiver terminal. 
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TL3695 
DIFFERENTIAL BUS TRANSCEIVER 

SLLS044C - NOVEMBER 1988 - REVISED MAY 1995 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature 

PARAMETER TEST CONDITIONS 

fd(OD) Differential-output delay time 

Skew (lfd(ODH1- fd(ODL11) CL1 - CL2 .100 pF, RL=60 0, 

tt(OD) Differential output transHion time 

tpZH Output enable time to high level CL~ 100pF, RL = 500 0, 

tpZL Output enable time to low level CL= 100pF, RL=5000, 

. tpHZ Output disable time from high level CL= 15pF, RL = 5000, 

tpLZ Output disable time from low level CL-15pF, RL- 5000, 

t All typical values are at VCC. 5 V and TA. 25°C. 

DATA SHEET PARAMETER 

Vo 

IVODll 

IVOD21 

IVOD31 

Vtest 
t.IVODI 

Voc 

t.IVOC!. 

lOS 

10 

SYMBOL EQUIVALENTS 

EIAITIA-422-B 

Voa,Vob 

Va 

Vt (RL = 1000) 

I IVtl-IVtl I 

IVasl 

I Vas-Vas I 

lisa 1,IIsb I 

Ilxa I, Ilxb I 

~TEXAS 
INSTRUMENTS 

MIN TYpt 

8 

See Figure 3 1 

8 

See Figure 4 

See Figure 5 

See Figure 4 8 

See FigureS 8 

RS-485 

Voa,Vob 

Va 

Vt (RL -540) 

Vt (test termination 
measurement 2) 

'Vtst 

IIVtl-IVtll 

IVosl 

I Vas-Vas I 

lia, lib 

2-1014 POST OFFIC~ BOX 655303. DALlAS. TEXAS 75265 

MAX UNIT. 

22 ns 

8 ns 
18 ns 
50 ns 

50 ns 

30 ns 

30 ns 



TL3695 
DIFFERENTIAL BUS TRANSCEIVER 

SLLS044C - NOVEMBER 1988 - REVISED MAY 1995 

RECEIVER SECTION 

electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIT+ Positive-going input threshold voltage Vo = 2.7 V, 10=-0.4 mA 0.2 V 

VIT- Negative-going input threshold voltage VO=0.5V, 10=8mA -0.2:1: V 

Vhvs Hysteresis voltage (VIT +-VIT-) Voe=O 70 mV 

VIK Enable-input clamp voltage 11=-18mA -1.5 V 

VOH High-level output voltage 
VID = 200 mV or inputs open, 

2.4 V 
10H = -400 !lA, See Figure 6 

VIO = -200 mV, IIOL= 16 mA 0.5 
VOL Low-level output voltage V 

See Figure 6 IIOL= 8mA 0.45 

10Z High-impedance-state output current Vo = 0.4 V to 2.4 V ±20 !lA 
Other input = 0, IVI = 12V 1 

II Line input current mA 
See Note 4 IVI=-7V -0.8 

IIH High-level enable-input current VIH = 2.7 V 20 !lA 
IlL Low-level enable-input current VIL = 0.4 V -100 !lA 
fj Input resistance 12 kO 

lOS Short-circuit output current VO=O -15 -85 rnA 

I Outputs enabled 23 50 
ICC Supply current No load mA I Outputs disabled 19 35 

t All typical values are at Vee = 5 V and T A = 25°C. 
:I: The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode 

input voltage and threshold voltage levels only. 
NOTE 4: This applies for both power on and power off. Refer to ANSI Standard RS-485 for exact conditions. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 15 pF 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay time, low- to high-level output VID = -1.5 V to 1.5 V, 

tpHL Propagation delay time, high- to lOW-level output See Figure 7 

tpZH Output enable time to high level 

tpZL Output enable time to low level 
See Figure 8 

tpHZ Output disable time from high level 

tpLZ Output disable time from low level 
See Figure 8 

t All tYPical values are at Vee = 5 V and TA = 25°C. 

~TEXAS 
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MIN TYPt MAX UNIT 

14 37 ns 

14 37 ns 

7 20 ns 

7 20 ns 

7 16 ns 

8 16 ns 
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Tl3695 
DIFFERENTIAL BUS TRANSCEIVER 

SLLS044C - NOVEMBER 1988 - REVISED MAY 1995 

Generator 
(see Note A) 

PARAMETER MEASUREMENT INFORMATION 

Figure 1. Driver VOD and Voe 

3750 

600 

Vtest 

.1 
3750 

Figure 2. Driver VOD3 

CL1=100PF~ (see Note B) Output 

RL =600 

CL2=100pF c:-
(see Note B) Output 50% 

~-2.5V 

tt(OD) --.I 14-- It(OD) 
TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR !5 1 MHz, 50% duty cycle, Ir!5 6 ns, tf!5 6 ns, 
Zo = 500. 

B. CL includes probe and jig capacitance. 

Figure 3. Driver Differential-Output Test Circuit and Voltage Waveforms 

Output 

S1 
OVlo3V ----I Input~3V 

I I I OV 

Generator 
(see Note A) 

CL T l RL =5000 
(see Note B) ~tPZH I 0.5 V 

)I I -*-- VOH 
2.3V II \.-7 

Output . ! "-.!. 
__ -.I IPHZ -+i i4--= Voff ~ 0 V 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR !5 1 MHz, 50% duty cycle, tr !5 10 ns, tf!5 10 ns, 
ZO=500. 

2-1016 

B. CL includes probe and jig capacitance. 

Figure 4. Driver Test Circuit and Voltage Waveforms 
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TL3695 
DIFFERENTIAL BUS TRANSCEIVER 

SLLS044C - NOVEMBER 1988 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

SV 

Rl=SOOO 

Output 
3VorOV ----f 

Input-.il.SV \1.~--- 3V 

I I OV 

Generator 
(see Note A) SOO 

ClI (see Note B) 

TEST CIRCUIT 

tPZl --loII14f--+l~ I 
I I 
I ~tpLZ 

'\2.3 V k£o.~~ 
. ~.-VOl 

VOLTAGE WAVEFORMS I 

Output 

NOTES: C. The input pulse is supplied by a generator having the following characteristics: PRR ~ 1 MHz, 50% duty cycle, tr ~ IOns, tf ~ IOns, 
ZO=500 .. 

D. CL includes probe and jig capacitance. 

Generator 
(see Note A) 

Figure 5. Driver Test Circuit and Voltage Waveforms 

OV 

TEST CIRCUIT 

+ -IOH 

Figure 6. Receiver VOH and VOL 

SV 

1 kQ 

lN916 
or 

Equivalent 

Inpu~ov \0;--- 2:':V 
I L oJ 

tpLH~ ~ tPHL 
I" - i I 

~--VOH 
Output 1.S V 1.S V 

VOL 

VOLTAGE WAVEFORMS 

NOTES: E. The input pulse is supplied by a generator having the following characteristics: PRR ~ 1 MHz, 50% duty cycle, tr ~ IOns, tf ~ IOns, 
ZO=50Q. 

F. CL includes probe and jig capacitance. 

Figure 7. Receiver Test Circuit and Voltage Waveforms 
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Tl3695 
DIFFERENTIAL BUS TRANSCEIVER 

SLLS044C - NOVEMBER 1988 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

1.S V 51 
,o--------r ........ 

-1.SV---o 
1 kQ 52 

~-4.-----e--~-~~VV~~y 0--SV 

Generator 
(see Note A) SOQ 

CL = is pF 1 kQ I (see Note B) 

1 N916 or Equivalent 

TEST CIRCUIT 

Inp~::v 
I OV 

S1to1.SV 
52 Open 
53 Closed 

Inp~~.~v 
I ov 

51 to-1.SV 
52 Closed 
53 Open 

tpZH ---.l I-- I 
tPZL~ 

I I VOH 

Output ~OV ~1_-=4.SV 
Output 1.S V 

VOL 

Inp~3V 
I ov 

51 to 1.S V 
52 Open 
53 Closed 
~

-3V 

Input 1.S V 

I ov 

51 to -1.S V 
52 Closed 
53 Open 

I 
tPHZ~ 

~.SV I VOH 

Output ,.--
---=1.3V 

I 
tPLzr 

I 
I 

oUIp_ut ___ JTO'S V 

VOLTAGE WAVEFORMS 

~=1.3V 

VOL 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR oS; 1 MHz, 50% duty cycle, tr oS; iOns, tf ~ iOns, 
ZO=50Q. 
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B. CL includes probe and jig capacitance. 

Figure 8. Receiver Test Circuit and Voltage Waveforms 
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TL3695 
DIFFERENTIAL BUS TRANSCEIVER 

SLLS044C - NOVEMBER 1988 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

DRIVER 
HIGH·LEVEL OUTPUT VOLTAGE 

vs 
HIGH·LEVEL OUTPUT CURRENT 

I 

VCC=SV 
TA =2SoC 

r--:--... 
............... 

........... 
.......... 

-20 -40 -60 -so -100 -120 

> 
I 

CD 

'" :!!l 
~ ... 
::I .e-
::I 
0 
as 
~ 
..I 
;i: 
0 
..I 
I 
..I 

~ 

S 

4.S 

4 

3.S 

3 

2.S 

2 

1.S 

O.S 

a 
a 

DRIVER 
LOW·LEVEL OUTPUT VOLTAGE 

vs 
LOW·LEVEL OUTPUT CURRENT 

I 
VCC=SV 
TA=2SoC 

I 
I 
I 
1 

f,----' --
20 40 60 80 100 120 

10H - Hlgh·Level Output Current - rnA 10L - Low·Level Output Current - rnA 

Figure 9 

4 

> 3.S 
I 

CD 
3 '" :!!l 

~ 2.S 'S .e-
::I 2 0 

10 
~ c 
I!! 1.S 

~ 
Q 

I 
Q 

~ O.S 

a 

...... 

DRIVER 
DIFFERENTIAL OUTPUT VOLTAGE 

vs 
OUTPUT CURRENT 

VCC=SV 
TA=2SoC 

"'- ......... 
~ 

...... 
r......... ....... 

~ 
1\ 

\ 
\ 

o 10 20 30 40 SO 60 70 80 90 100 

10 - Output Current - rnA 

Figure 11 
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TL3695 
DIFFERENTIAL BUS TRANSCEIVER 

SLLS044C - NOVEMBER 1988 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

RECEIVER 
HIGH-LEVEL OUTPUT VOLTAGE 

vs 
HIGH·LEVEL OUTPUT CURRENT 

5~--~-----r----~----T---~ 

VIO =0.2V 
TA = 25°C 

=;- 41----.......,f----1---+--_+--_� 

t 
~ 
:; 31-~~t----1---+--'-_+--_I 

.a-:s o 
a; 
~ 21-----,f-~~'----+--_+--_I 
..J 
1: 
~ 
I 

5 
> 

O~--~----~----~~~~---...I 

o -10 -20 -30 -40 -50 

0.6 

> 0.5 
I 

G) 

E 
~ 0.4 

:; 
.a-:s 0.3 0 

1 
..J 

:i: 0.2 
0 
..J 
I 
..J 

~ 0.1 

o 

IOH - Hlgh·Level Output Current - mA 

Figure 12 

RECEIVER 
LOW-LEVEL OUTPUT VOLTAGE 

vs 
LOW·LEVEL OUTPUT CURRENT 

VCC=5V V TA = 25~C ./ 

/ 
V 

// 
/ 

/ 
V 

o 5 10 15 20 25 

IOL - Low·Level Output Current - mA 

Figure 14 

30 

> 
I 

~ 
:!!! 
~ 
:; 
.e­
<5 

RECEIVER 
HIGH·LEVEL OUTPUT VOLTAGE 

vs 
FREE·AIR TEMPERATURE 

VCC=5V 
VIO =200 mV 
IOH = -440 IIA 

41-~--+--r--r--~-+--f---1 

3f--+---r--~--+-~--_+---r--; 

~ 2r-~--+-~-~-+--+--r-~ 
1: 
Cl 
:f 
I 

5 
> 

O~~----+--~--~--~--~--~-...I 
-40 -20 0 20 40 60 80 100 120 

T A - Free-Air Temperature - ·C 

Figure 13 

RECEIVER 
LOW-LEVEL OUTPUT VOLTAGE 

vs 
FREE·AIR TEMPERATURE 

0.6 '--~---"'--""T"-....----r--'--~-...., 
VCC=5V 
VIO =-200mV 

> 0.5 
I 

IOL = 8 mA 1---1-_+--t--~--I 

j 
~ 0.41---1-_+---r--j--+--t-----1--; 

:; 
.a-
d 0.3 t--1--f ..... ..,..--*==±::-t--1---t 

~ 
~ 

0.21---1--+--r--j--+--t-----1--; 

I 
..J 
~ 0.11---1--+--r--j---+--t-----1--; 

O~~--~--~--~~--~--~~ 
-40 -20 0 20 40 60 80 100 120 

T A - Free-Air Temperature - 'C 

Figure 15 
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TL3695 
DIFFERENTIAL BUS TRANSCEIVER 

SLLS044C - NOVEMBER 1988 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

VIC =0.2V 

RECEIVER 
OUTPUT VOLTAGE 

vs 
ENABLE VOLTAGE 

Load = 8 kn to GNC 
TA = 25°C 

I---- VCC= 5.25 V 

'" I---- VCC = 4.75 V 
"- VCC = 5 V 

o 0.5 1 1.5 2 2.5 

VI - Enable Voltage - V 

Figure 16 

> 
I 

CD 
CI 
S 
~ 
':i 
50 ,. 
0 
I 

~ 

3 

6 

5 

4 

3 

2 

o 
o 

RECEIVER 
OUTPUT VOLTAGE 

vs 
ENABLE VOLTAGE 

VIC =-0.2V I I 
Vcc = 5.25 V Load = 1 kn to Vce 

TA = 25°C 

I 
~ 

/ 
VCC = 4.75 V 

VCC=5V 

0.5 1 1.5 2 2.5 

VI - Enable Voltage - V 

Figure 17 

APPLICATION INFORMATION 

TL3695 

Upt032 
Transceivers 

••• 

TL3695 

3 

NOTE A: The line should be terminated at both ends in its characteristic impedance (RT = ZO). Stub lengths off the main line should be kept as 
short as possible. 

Figure 18. Typical Application Circuit 
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• Three Drivers and Three Receivers That 
Meet or Exceed the Requirements of ANSI 
EIAfTlA-232-E and ITU V.28 

• Designed to Support Data Rates Up to 
120 kbits/s Over 30m Cable 

• ESD Protection Exceeds 5 kV on All Pins 

• Flow-Through Design 

• Wide-Driver Supply Voltage. •. ±4.5 V 
to ±15 V 

• Functionally Interchangeable With Motorola 
MC145406 and Texas Instruments 
SN75C1406 

description 

The TL 145406 is a bipolar device containing three 
independent drivers and receivers that are used to 
interface data terminal equipment (DTE) with data 
circuit-terminating equipment (DC E). The drivers 
and receivers of the TL 145406 are similar to those 
of the SN75188 quadruple driver and SN75189A 
quadruple receiver, respectively. The pinout 
matches the flow-through design of the 
SN75C1406 to reduce the board space required 
and allow easy interconnection. The bipolar 
circuits and processing of the TL 145406 provide 
a rugged low-cost solution for this function at the 
expense of quiescent power and external passive 
components relative to the SN75C1406. 

The TL 145406 complies with the requirements of 
the EIAfTlA 232-E and ITU (formerly CCITT) V.28 
standards. These standards are for data inter­
change between a host computer and peripheral 
at signalling rates up to 20 kbits/s. The switching 
speeds of the TL 145406 are fast enough to 
support rates up to 120 kbits/s with lower 
capacitive loads (shorter cables). Interoperability 

TL145406 
TRIPLE RS·232 DRIVERS/RECEIVERS 

SLLS185A- DECEMBER 1994-

ow OR N PACKAGE 
(TOPVIEWj 

VDD Vee 
lRA lRY 
lOY lOA 
2RA 4 2RY 

20A 
3RA 6 3RY 
30Y 30A 
VSS GNO 

logic symbolt 

lRA 

2RA 

3RA 

lOY 

20Y 

30Y 

2 

4 

6 

3 

5 

7 

lf 

<l 

15 

13 

11 

14 

12 

10 

lRY 

2RY 

3RY 

lOA 

20A 

30A 

t This symbol is in accordance with ANSI/IEEE Sid 91-1984 
and lEe Publication 617-12. 

logic diagram (positive logic) 

Typical of each receiver 

RA --.::!2 • ...:.4.e..;6:..---1c{Y 15. 13. 11 

Typical of each driver 

~~14.l2.10 
DY~ 

RY 

DA 

at the higher signalling rates cannot be assured unless the designer has design control of the cable and the 
interface circuits at both ends. For interoperability at signalling rates to 120 kbits/s. use of EIAfTlA-423-8 
(ITU V.1 0) and EIAfTlA-422-8 (ITU V.11) standards are recommended. 

The TL 145406 is characterized for operation from O°C to 70°C. 

~:o~c:o~t: 8=~':.lspe~':ee:,,: ::,e=:=n!~ 
standard warranty. Production processing does not n ..... arlly Include 
testing otall parameters. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1995, Texas Instruments Incorporated 
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schematic (each driver) 

To Other Drivers 

VDD 

11.6 kn 

Input DAx -.--- ESD 1-1+---' 

4.2kn 

GND-----. 

VSS 

To Other 
Drivers 

To Other Drivers 

Resistor values shown are nominal. 

schematic (each receiver) 

Input RAx 

Resistor values shown are nominal. 

9kO 5kn 

2kn 

~TEXAS 
INSTRUMENTS 

68.50 

2-1024 POST OFFICE BOX 665303 • DALLAS, TEXAS 75266 

3200 
DYx Output 

1.66 kn 

RYx Output 

GND 

To Other Receivers 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, Vee (see Note 1) ........................................................... 10 V 
Supply voltage, VDD (see Note 1) ........................................................... 15 V 
Supply voltage, V 55 (see Note 1) .......................................................... -15 V 
Input voltage range: Driver. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -15 V to 7 V 

Receiver .................................................... -30 V to 30 V 
Driver output voltage range ........................................................ -15 V to 15 V 
Receiver low-level output current .......................................................... 20 mA 
Continuous total power dissipation .................................... See Dissipation Rating Table 
Operating free-air temperature range, T A ............................................. O°C to 70°C 
Storage temperature range, Tstg ..............•......•......•..................•.. -65°C to 1S0°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds .............................. 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltages are with respect to the network ground terminal. 

DISSIPATION RATING TABLE* 

DERATING FACTOR TA S 70·C 
PACKAGE 

TAS25°C 
POWER RATING ABOVE TA = 25°C POWER RATING 

OW 

N 

1256mW 

1943mW 

9.7 mW/·C 819 mW 

14.9 mW/·C 1272 mW 

:j: Dissipation ratings are the Inverse of the traditional junction-to-case thermal 
resistance (RaJA). 

recommended operating conditions 

Supply voltage, VDD 

Supply voltage, VSS 

Supply voltage, VCC 

High-level input voltage, VIH (driver only) 

low-level input voltage, VIL (driver only) 

Driver 
High-level output current, IOH 

Receiver 

Driver 
low-level output current, IOl 

Receiver 

Operating free-air temperature, T A 

-!!1 TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 

MIN 

7.5 

-7.5 

4.5 

1.9 

0 

NOM MAX UNIT 

9 15 V 

-9 -15 V 

5 5.5 V 

V 

0.8 V 

-6 
mA 

-0.5 

6 
mA 

16 

70 °c 
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supply currents 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

VOO =9V, VSS=-9V 15 

All inputs at 1.9 V, No load VOO = 12V, VSS=-12V 19 rnA 

VOO-15V, VSS=-15V 25 
100 Supply current from VOO 

VOO. 9 V, VSS=-9 V 4.5 

All inputs at 0.8 V, No load VOO=12V, VSS--12V 5.5 rnA 

VOO=15V, VSS--15V 9 

VOO=9V, VSS=-9 V -15 

All inputs at 1.9 V, No load VOO=12V, VSS=-12V -19 rnA 

ISS Supply current from VSS 
VOO=15V, VSS=-15V -25 

VOO - 9 V, VSS=-9 V -3.2 

All inputs at 0.8 V, No load VOO=12V. VSS=-12V -3.2 rnA 

VOO~15V, VSS=-15V -3.2 

ICC Supply current from VCC VCC - 5 V, All inputs at 5 V, No load 13.2 20 rnA 

DRIVER SECTION 

electrical characteristics over recommended operating free-air terriperturerange, Voo = 9V, 
VSS = -9 V, Vee = 5 V (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

VOH High-level output voltage VIL= 0.8 V. RL=3kn. Se~ Figure 1 6 7.5 V 

VOL Low-level output voltage (see Note 2) VIH = 1.9 V. RL=3kO, See Figure 1 -7.5 -6 V 

IIH High-level input current VI=5V, See Figure 2 10 IJA 
IlL Low-level input current VI=O, See Figure 2 -1.6 rnA 

IOS(H) 
High-level short-circuit output current VIL-0.8V. Vo-Oor VSS. See Figure 1 -4.5 -10 -19.5 rnA (see Note 3) 

IOSeL) Low-level short-circuit output current VIH -2V, Vo=Oor VOO, See Figure 1 4.5 10 19.5 rnA 

ro Output resistance (see Note 4) VCC = VOO = VSS = 0, VO~-2 Vt02 V 300 0 
.. NOTES: 2. The algebraiC conventIOn, where the more posilive (less negative) limit IS designated as maximum. IS used In this data sheet for logic 

levels only (e.g., if -1 0 V is maximum, the typical value is a more negative voltage). 
3. Output short-circuit conditions must maintain the total power dissipation below absolute maximum ratings. 
4. Test conditions are those specified by EIAlTIA-232-E and as listed above. 

switching characteristics, Vee = 5 V, VOO = 12 V, VSS = -12 V, TA = 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX 

tpLH Propagation delay time, Iqw- to high-level output RL = 3 kO to 7 ko, CL-15pF. 315 500 

tpHL Propagation delay time, high- to low-level output See Figure 3 75 175 

RL = 3 kn to 7 ko, CL= 15pF, 
60 100 

trLH Transition time, low- to high-level output 
See Figure 3 

RL=3knt07ko, CL=2500pF, . 
See Figure 3 and Note 5 1.7 2.5 

RL - 3 kn to 7 ko, CL= 15pF, 
40 75 

trHL Transition time, high- to low-level output 
See Figure 3 

RL = 3 knto 71<0, CL = 2500 pF, 
See Figure 3 and Note 6 1.5 2.5 

NOTES: 5. Measured between -3 V and 3 V POints of the output waveform (EIAlTIA-232-E conditions). All unused Inputs are tied. 
6. Measured between 3 V and -3 V points of the output waveform (EIAlTIA-232-E conditions). All unused inputs are tied. 

~ThxAs 
INSTRUMENTS 
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UNIT 

ns 

ns 

ns 

lIS 

ns 

lIS 
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RECEIVER SECTION 

electrical characteristics over recommended operating conditions (unless otherwise noted) 

PARAMETER TEST CONDITIONS 

ITA=25'e 
VIT+ Positive-going threshold voltage See Figure 5 

ITA=0'et070'e 

VIT- Negative-going threshold voltage 

Vhys Input hysteresis (VIT + - VIT-) 

I VIH = 0.75 V 
VOH High-level output voltage IOH =-0.5 rnA 

II nputs open 

VOL Low-level output voltage IOL= 10mA, VI =3V 

VI = 25 V, See Figure 5 
IIH High-level input current 

VI=3V, See Figure 5 

VI =-25 V, See Figure 5 
IlL Low-level input current 

VI =-3 V, See Figure 5 

lOS Short-circuit output current 

t All typical values are at TA = 25'e, Vee = 5, VDD = 9 V, and VSS = -9 V. 

switching characteristics, VCC = 5 V, VDD = 12 V, VSS = -12 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

tPLH Propagation delay time, low- to high-level output 

tpHL Propagation delay time, high- to low-level output eL = 50 pF, RL = 5 kg, 

trLH Transition time, low- to high-level output See Figure 6 

trHL Transition time, high- to low-level output 

PARAMETER MEASUREMENT INFORMATION 

IOS(L) .-
VDD -(])-- VDD or GND 

Vee 
-IOS(H) 
-+ 

VI 

-(])-- VSS or GND 

lRL.3~ Vo 

.i 
.". 

VSS .". 

MIN Typt 

1.75 1.9 

1.55 

0.75 0.97 

0.5 

2.6 4 

2.6 

0.2 

3.6 

0.43 

-3.6 

-0.43 

-3.4 

MIN TYP 

107 

42 

. 175 

16 

VDD 
vee 

VSS 

MAX UNIT 

2.3 

2.3 
V 

1.25 

5 
V 

0.45 V 

8.3 
rnA 

-8.3 
rnA 

-12 rnA 

MAX UNIT 

425 ns 

150 ns 

400 ns 

60 ns 

Figure 1. Driver Test Circuit 
for VOH, VOL, IOS(H), and IOS(L) 

Figure 2. Driver Test Circuit for IIH and IlL 

~TEXAS 
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TEST CIRCUIT 

PARAMETER MEASUREMENT INFORMATION 

CL 
(see Note B) 

Inp~.5V 
I 
.14---I~~I- tpHL 

Output 

I I 
I 

90% I I 50.'. 90% VOH 
7< 50% I 

I ~1.;.001c;;;,. _____ ...:.10;.;·Ic.;.o jI: _1.. - - - VOL 

tTHL -H I+-*- tTLH 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: tw = 25 1lS. PRR = 20 kHz. Zo = 50 n. tr = tf < 50 ns. 
B. CL includes probe and jig capacitance. 

Figure 3. Driver Test Circuit and Voltage Waveforms 

Voo 
VCC 

VSS 

Figure 4. Receiver Test Circuit 
for lOS 

Voo 

CL 
(see Note B) 

VSS _ 

TEST CIRCUIT 

Figure 5. Receiver Test Circuit 
for VIT. VOH. and VOL 

~ -IOH 

Inp~"~-Y.-------5-0.'C"~------- 4 V 

I I~----O 

Output 

1414---I~ tpHL iIIIl4---~ tpLH 
I I 

90% 
I 
I 
I I 

tTHL~ 

--9~O.Ic~. - VOH 

100/. 
VOL 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: tw = 251lS. PRR = 20 kHz. Zo = 50 n. tr = tf < 50 ns. 
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B. CL includes probe and jig capacitance. 

Figure 6. Receiver Propagation and Transition Times 
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TYPICAL CHARACTERISTICS 

DRIVER 

VOLTAGE TRANSFER CHARACTERISTICS 
20 

Voo= 12V, VSS=-12V 

vrio = J V, V~S = ~9 V I 

I I I 

16 

12 

I I I c( 

E 8 
r-VOO = 6 V, VSS = -6 V 

I 
C 4 
~ 
" 0 0 :; 
.e- -4 " 0 
I -8 .2 

-12 

r- RL = 3 kn 

T~ = 25/C 
-16 

-20 

Voo =9V 

DRIVER 

OUTPUT CURRENT 
vs 

OUTPUT VOLTAGE 

VSS=-9V 

OL(Vi= 1.9~} TA = 25·C 

/ / 
J / -~~ j -.. 

/ -i-J.. -V V T3-kn 

/ --V Load Line 

!-i1foH(V1 = 0.8 V) 

o 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 -16 -12 -8 -4 0 4 8 12 16 

12 

~ 9 
I 

6 

3 

o 

-3 

-6 

-9 

-12 

VI - Input Voltage - V 

Figure 7 

DRIVER 

SHORT-CIRCUIT OUTPUT CURRENT 
vs 

FREE-AIR TEMPERATURE 

IOS(L) (VI = 1.9 V) 

VOO =9V 

1000 

~ 
~ 100 

~ 

_ VSS=-9V 

E 
iii 
I 

o 

VO=O 

IOS(H) (VI = 0.8 V) 

10 20 30 40 50 

TA - Free-Air Temperature _·C 

Figure 9 

ffi 10 

1 
60 70 10 

~TEXAS 
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" 

Vo - Output Voltage - V 

Figure 8 

DRIVER 

SLEW RATE 
vs 

LOAD CAPACITANCE 

VOO=9V 
VSS=-9V 
RL=3kn 
TA = 25·C 

""-

I" 

" 
100 1000 10000 

CL - Load Capacitance - pF 

Figure 10 
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TYPICAL CHARACTERISTICS 

2.4 

2.2 

> 2 
I 

<II 1.8 
til 

~ 
1.6 ~ 

'0 
'0 1.4 
.c e 1.2 .c 
I-
'$ 
Co 
.E 

0.8 

0.6 

0.4 o 

6 

5 

4 
> 
I 

<II 
'0 

:E 3 
is. 
E « 

2 

RECEIVER 

INPUT THRESHOLD VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

l 
vIT+ 

-
VIT-

10 20 30 40 50 60 

T A - Free-Air Temperature - DC 

Figure 11 

\ 
~ 

\ 

;' 

CC=12pF 

I I J.-r 
CC=100pF 

RECEIVER 

NOISE REJECTION 

\ VCC = 5 V 
TA = 25DC 
See Note A , I IIIII 

I\" CC,=~Ofrr, 

~ 
, I IIIII 

\ r---CC=500 pF 

~ ~, r--. ~ r-... 

70 

> 
I 

<II 
til 
.Ill 
~ 
'0 
'0 .c 
III 
~ 
.c 
I-
'$ 
Co 
.E 

> 
I 

<II 
til 

~ 
~ 
>-
is. 
Co 

" CIl 
I 
0 
0 
> 

2 

1.8 

1.6 

1.4 

1.2 

0.8 

0.6 

0.4 

0.2 

o 
2 

16 

14 

12 

10 

8 

6 

4 

2 

o 

RECEIVER 

INPUT THRESHOLD VOLTAGE 
vs 

SUPPLY VOLTAGE 

VIT+ 

3 

VIT_ 

4 5 6 7 8 
VCC - Supply Voltage - V 

Figure 12 

RECEIVER 

MAXIMUM SUPPLY VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

RL <: 3 kn (from each output to GND) , , 

9 10 

-

o 
10 40 100 400 1000 400010000 o 10 20 30 40 50 60 70 

tw - Pulse Duration - ns 

NOTE A:This figure shows the maximum amplitude of a 
positive-going pulse that. starling from 0, does not cause 
a change of the output level. 

Figure 13 
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T A - Free-Air Temperature - DC 

Figure 14 
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APPLICATION INFORMATION 

Diodes placed in series with the VDD and Vss leads protectthe TL 145406 during the fault condition in which the device 
outputs are shorted to ± 15 V and the power supplies are at low. Diodes also provide low-impedance paths to ground 
(see Figure 15). 

vss 

I 
...l.. 

Figure 15. Power·Supply Protection to Meet Power·Off Fault Conditions of ANSI EIA/TIA·232·E 

~TEXAS 
INSTRUMENTS 
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uA9636AC 
DUAL LINE DRIVER WITH ADJUSTABLE SLEW RATE 

• Meets or Exceeds the Requirements of 
ANSI Standards EIAITIA·423·B and ·232·E 
and ITU Recommendations V.10 and V.28 

• Output Slew Rate Control 

• Output Short·Circuit·Current Limiting 

• Wide Supply Voltage Range 

• S-Pin Package 
• Designed to Be Interchangeable With 

National DS9636A 

description 

The uA9636AC is a dual, single-ended line driver 
designed to meet ANSI Standards EIAlTIA-423-B 
and EIAITIA-232-E and ITU Recommendations 
V.10 and V.28. The slew rates of both amplifiers 
are controlled by a single external resistor, R(WS), 
connected between the wave-shape-control 
(W-S) terminal and GND. Output current limiting is 
provided. Inputs are compatible with TTL and 
CMOS and are diode protected against negative 
transients. This device operates from ±12 Vand 
is supplied in an 8-pin package. 

The uA9636AC is characterized for operation 
from O°C to 70°C. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

Input 

VCC±---~-------

Current 
Source 

SLLS110B - OCTOBER 1980 - REVISED MAY 1995 

o OR P PACKAGE 
(TOP VIEW) 

W-SU8 Vcc+ 
1A 2 7 1Y 
2A 3 6 2Y 

GND 4 5 Vcc-

logic symbolt 

w-s 

1A 

2A 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

logic diagram 

1A -,2,,--_~ 

W-S --'----. 
2A-,3,--_~ 

>C1---_.:...7 1 Y 

xr-----'S,,- 2Y 

TYPICAL OF ALL OUTPUTS 

- - - - -----,e-----.---

Output 

------..... --..... -- VCC± 

~TEXAS 
INSTRUMENTS 

Copyright © 1995. Texas Instruments Incorporated 
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uA9636AC 
DUAL LINE DRIVER WITH ADJUSTABLE SLEW RATE 

SLLSll0B-OCTOBER 19BO-REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 

Positive supply voltage range, Vcc+ (see Note 1) ...................................... Vcc- to 15 V 
Negative supply voltage range, V cc- ........................................ " .. ".. 0.5 V to --15 V 
Output voltage, Vo ... " .... " .. " .. " ............... " ............ " ................... "....... ± 15 V 
Output current, 10 ..... " .. "" ......... " ..... " ..... " ................. "."".".............. ± 150 rnA 
Continuous total power dissipation ."" ... " ... " .. " ................ "...... See Dissipation Rating Table 
Operating free-air temperature range,TA ................... " .......................... O°C to 70°C 
Storage temperature range, Tstg .................. """ .... ,........................ -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds "" .. "" .. "."."""."." .... "" ... " .. 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: All voltage values are with respect to the network ground terminal. 

PACKAGE 

D 

P 

DISSIPATION RATING TABLE 

TA " 25°C DERATING FACTOR TA = 70°C 
POWER RATING ABOVE TA = 25°C POWER RATING 

725 mW 5.8 mW/oC 464 mW 

1000 mW B.O mW/oC 640 mW 

recommended operating conditions 

Positive supply voltage, V CC + 

Negative supply voltage, VCC-

High-level input voltage. VIH 

Low-level input voltage, V I L 

Wave-shaping resistor, R{WS) 

Operating free-air temperature, TA 

2-1034 
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MIN 

10.8 

-10.8 

2 

10 

0 

NOM MAX UNIT 

12 13.2 V 

-12 -13.2 V 

V 

0.8 V 

1000 k!1 

70 °C 



uA9636AC 
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SLLS110B-OCTOBER 1980-REVISED MAY 1995 

electrical characteristics over recommended ranges of free-air temperature, supply voltage, and 
wave-shaping resistance (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIK Input clamp voltage 11~-15mA -1.1 -1.5 V 

RL=co 5 5.6 6 

VOH High-level output voltage VI =0.8V RL= 3 kOtoGNO 5 5.6 6 V 

RL E 450 Oto GNO 4 5.4 6 

RL=co -st -5.7 -5 

VOL Low-level output voltage VI=2V RL= 3 kO to GNO -st -5.6 -5 V 

RL - 450 Oto GNO -6; -5.4 -4 

High-level input current 
VI = 2.4 V 10 

IIH 
VI =5.5V 100 

jJA 

IlL Low-level input current VI EO.4 V -20 -80 IIA 
10 Output current (power off) VCC±=O, VO=±6V ±100 jJA 

Short-circut output currem§ 
VI=2V 15 25 150 

lOS 
VI-O 

mA 
-15 -40 -150 

ro Output resistance RL-4500 25 50 0 

ICC+ Positive supply current VCC-±12V, VI=O, 13 18 mA 
R(WS) = 100 kO, Output open 

ICC- Negative supply current 
VCC=±12V, VI=O, 

-13 -18 mA 
R(WS) = 100 kO, Output open 

t All typical values are at VCC = ±12 V, TA E 25°C. 
; The algebraic convention, in which the less-positive (more-negative) limit is designated as minimum, is used in this data sheet for logic voltage 

levels, e.g., when -5 V is the maximum, the·minimum is a more-negative voltage. 
§ Not more than one output should be shorted to ground at a time. 

switching characteristics, Vcc± = ±12 V, TA = 25°C (see Figure 1) 
PARAMETER 

trLH Transition time, low- to high-level output 

trHL Transition time, high- to low-level output 

TEST CONDITIONS 

RL=450 kO, CL=30pF 

RL= 450 kO, CL=30 pF 

~TEXAS 
INSTRUMENTS 

R(WSI-l0kO 

RCWSI = 100 kO 

R(WS) - 500 kO 

RCWSI=1 MO 

R(WS) = 10kO 

RCWSI = 100 kO 

R(WS) = 500 kO 

RCWSI=1 MO 

POST OFFICE BOX 655300 • DALLAS. TEXAS 75265 

MIN TYP MAX UNIT 

0.8 1.1 1.4 

8 11 14 

40 55 70 
j.IS 

80 110 140 

0.8 1.1 1.4 

8 11 14 

40 55 70 
j.IS 

80 110 140 
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DUAL LINE DRIVER WITH ADJUSTABLE SLEW RATE 

SLLS11 DB - OCTOBER 1980 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

Input 
(see Note B) 

r_---...,.---- 3V 

Input -~'----I :x:>---.-~.-- Output 
OV 

Vqc± 

TEST CIRCUIT 

CL=30pF 
(see Note A) --VOH 

Output 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

> 
I 

GO 
CI 
! 
~ 
:; 
.s-
" 0 
I 

~ 

B. The input pulse is supplied by a generator having the following characteristics: Ir $ 10 ns, If $ 10 ns, Zo = 50 0, PRR $ 1 kHz, 
duty cycle = 50%. 

12 

10 

8 

6 

4 

2 

0 

-2 

-4 

-6 

-8 o 

Figure 1. Test Circuit and Voltage Waveforms 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
vs 

INPUT VOLTAGE 

2S0 

INPUT CURRENT 
vs 

INPUT VOLTAGE 

VCC±=±12V 
I I I 

i- VCC± = ±12 V R(WS) = 100 kO 
RL = 450 0 

0.4 

TA=70·C 

TA=2S·C - V'" 

0.8 1.2 

VI-Input VOltage-V 

Figure 2 

200 
R(WS) = 100 kLl TA =O·C --..... 

1S0 

::i 100 
I 

C SO 
~ 
" 0 0 

TA=O·C :; 
Q. -so .5 
I V 

.:: -100 

-1S0 
V 

-200 

-2S0 
1.6 2 -2 -1 0 
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TA=2S·C -

'" TA=70·C ~ 

TA =O·C 

TA=2S·C 

TA = 70·C 

2 3 4 S 6 7 8 
VI-Input Voltage-V 

Figure 3 
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uA9636AC 
DUAL LINE DRIVER WITH ADJUSTABLE SLEW RATE 

SLLSll DB - OCTOBER 1980 - REVISED MAY 1995 

TYPICAL CHARACTERISTICS 

OUTPUT CURRENT 
vs 

OUTPUT VOLTAGE 
(POWER ON) 

VCC±=±12V 
r R(WS) = 100 kn 
r TA=25°C 

r , 
\. VI =2V 

r, VI=O 

I 

0:( 
::l. 

I 
'E 
~ 
" 0 .. 
" ~ 
0 
I 

9 

J 

100 

80 

60 

40 

20 

0 

-20 

-40 

-60 

-80 

-100 

_ VCC±=O 
VI=O 

- TA=2SoC 

r 

, 

OUTPUT CURRENT 
vs 

OUTPUT VOLTAGE 
(POWER OFF) 

I 
J 

II 
II 

-10 -8 -6 -4 -2 0 2 4 6 8 10 -10 -8 -6 -4 -2 0 2 4 6 8 10 

Vo - Output Voltage - V 

Figure 4 
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TRANSITION TIME 
vs 

WAVE·SHAPING RESISTANCE 

TA=O'C 
/ V 

f';A =70'C 

I' 

/ 

0.04 0.1 0.4 4 10 

R(WS) - Wave-Shaping Resistance - MO 

Figure 6 
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Vo - Output Voltage - V 

Figure 5 
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uA9636AC 
DUAL LINE DRIVER WITH ADJUSTABLE SLEW RATE 

SLLSll0B-OCTOBER 1980- REVISED MAY 1995 

12V 

-12V 

APPLICATION INFORMATION 

Twisted Pair 
or 

Flat Cable 

Figure 7. EIAITIA-423-B System Application 
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• Meets or Exceeds the Requirements of 
ANSI Standards EIAITIA·422·B and 
EIAITIA·423-B and ITU Recommendations 
V.10 and V.11 

• Operates From Single S·V Power Supply 

• Wide Common·Mode Voltage Range 

• High Input Impedance 
• TTL·Compatlble Outputs 

• High·Speed Schottky Circuitry 

• a·Pin Dual·ln·Line and Small·Outline 
Packages 

• Designed to Be Interchangeable With 
National DS9637 A 

description 

The uA9637 AC is a dual differential line receiver 
designed to meet ANSI Standards EIAlTIA-422-B 
and EIAITIA-423-B and ITU Recommendations 
V.1 a and V.11. The line receiver utilizes Schottky 
circuitry and .have TTL-compatible outputs. The 
inputs are compatible with either a single-ended or 
a differential-line system. This device operates 
from a single 5-V power supply and is supplied in 
an a-pin dual-in-line package or small-outline 
package. 

The uA9637 AC is characterized for operation 
from aoc to 7aoc. 

schematics of inputs and outputs 
EQUIVALENT OF EACH INPUT 

VCC 

Input _r-"o/I!Ir_ .... ---I 

Current 
Source 

uA9637AC 
DUAL DIFFERENTIAL LINE RECEIVER 

SLLS111B - SEPTEMBER 1980 - REVISED MAY 1995 

uA9637C ... 0 OR P PACKAGE 
(TOPVIEWj 

vcc[]s 11N+ 
10UT 2. 7 11N-
20UT 3 6 21N+ 
GND 4 5 21N-

logic symbolt 

11N+ 

11N-

21N+ 

21N-

8 

7 

6 

5 

~ J 
.ITt> 

" 

2 
10UT 

3 
20UT 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

logic diagram 

1IN+~8 7 .IT 2 10UT 
11N-

2IN+~6 5 .IT 3 20UT 
21N-

TYPICAL OF ALL OUTPUTS 

----..... -VCC 

50 Q NOM 

Output 

~TEXAS 
INSTRUMENTS 

Copyright © 1995, Texas Instruments Incorporated 
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uA9637AC 
DUAL DIFFERENTIAL LINE RECEIVER 

SLLS111 B - SEPTEMBER 1980 - REVISED MAY 1995 

absolute maximum ratings over operating free-air temperature range (unless othelWise noted)t 

Supply voltage range, Vee (see Note 1) .............................................. -0.5 V to 7 V 
Input voltage, VI ......................................................................... ±15 V 
Differential input voltage, VID (see Note 2) .................................................. ±15 V 
Output voltage range, Vo (see Note 1) ............................................. -0.5 V to 5.5 V 
Low-level output current, IOL .............................................................. 50 mA 
Continuous total dissipation ........................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values, except differential input voltage, are with respect to the network ground terminal. 
2. Differential input voRage is measured at the noninverting input with respect to the corresponding inverting input. 

PACKAGE 

D 
p 

DISSIPATION RATING TABLE 

TA ~ 25°C OPERATING FACTOR TA = 70°C TA = 125°C 
POWER RATING ABOVE TA = 25°C POWER RATING POWER RATING 

725 mW 5.8 mW/oC 464 mW 

1000 mW 8.0 mW/oC 640 mW 

recommended operating conditions 
MIN NOM 

Supply voltage, VCC 4.75 5 

Common-mode input voltage, VIC 

Operating free-air temperature, TA 0 

MAX UNIT 

5.25 V 

±7 V 
70 °C 

electrical characteristics over recommended ranges of supply voltage, common-mode input 
voltage, and operating free-air temperature (unless othelWise noted) 

PARAMETER TEST CONDITIONS MIN TY,"* MAX UNIT 

0.2 
VIT+ Positive-going input threshold voltage See Note 3 V 

0.4 

-0.2 
VIT- Negative-going input threshold voltage See Note 3 

-0.4§ 
V 

Vhys Hysteresis voltage (V IT + - V IT _) 70 mV 

VOH High-level output voltage VID= 0.2 V, 10 =-1 mA 2.5 3.5 V 

VOL Low-level output voltage VID =-0.2 V, IO=20mA 0.35 0.5 V 

VCC=Ot05.5V, IVI= 10V 1.1 3.25 
II Input current mA 

See Note 4 IVI=-1OV -1.6 -3.25 

lOS Short-circuit output currentll VO=O, VID = 0.2 V -40 -75 -100 mA 

ICC Supply current VID = -0.5 V, No load 35 50 mA 

* All tYPical values are at Vee = 5 V, TA = 25°C. 
§ The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheetforthreshold levels 

only. . 
II Only one output should be shorted at a time, and duration of the short circuit should not exceed one second. 
NOTES: 3. The expanded threshold parameter is tested with a 500-0 resistor in series with each input. 

2-1040 

4. The input not under test is grounded. 
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uA9637AC 
DUAL DIFFERENTIAL LINE RECEIVER 

SLLS111 B - SEPTEMBER 1980 - REVISED MAY 1995 

switching characteristics, Vcc = 5 V, TA = 25°C 

tpLH 

tpHL 

Input 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

Propagation delay time, low- to high-level output 15 25 ns 

Propagation delay time, high- to low-level output 
CL = 30 pF, See Figure 1 

13 25 ns 

PARAMETER MEASUREMENT INFORMATION 

CL = 30 pF 
(see Note A} 

TEST CIRCUIT 

Output 

3920 

0.5 V ----r-----"""' 
50% 

I I 
~tPLH ~tPHL 

OutP_ut __ --Jy.r.5-V----1-.5""'~I.. __ _ 

VOLTAGE WAVEFORM 

NOTES: A. CL includes probe and jig capacitance. 

> 
I 

Gl 
Cl 

~ 
~ 
:; 
.& 
:s 
0 
I 

-? 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 

B. The input pulse is supplied by a generator having the following characteristics: tr " 5 ns, If" 5 ns, PRR " 5 MHz, duty cycle = 50%. 

Figure 1. Test Circuit and Voltage Waveform 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 

-' VCC = 4.75 V 
TA = 25°C 

! ! 

I VIC=O I 
I II VIC=±7V 

I I 

VIC =±7V I I 
I VIC=O I 
i I I j 

I I 

4 

3.5 

> 3 
I 

Gl 

J 2.5 

~ 
- 2 i 
:> o 1.5 
I 

-? 1 

0.5 

o 

OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 

VCC =5.25 V 
TA = 25°C 

I I 
I I 

II VIC=O I 
II ! I VIC=±7V 

'I I 
VIC=±7V I I 

d ViejO J 
II I 

-100 -75 -50 -25 0 25 50 75 100 -100 -75 -50 -25 0 25 50 75 100 
VID - Differential Input Voltage - mV 

Figure 2 
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VID - Differential Input Voltage - mV 

Figure 3 
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uA9637AC 
DUAL DIFFERENTIAL LINE RECEIVER 

SLLS111B - SEPTEMBER 1980 - REVISED MAY 1995 

5 

4.5 

~ 4 
& 
S 3.5 

~ 
'5 3 
a. o 2.5 

~ 2 
~ 
~ 1.5 
I 
J: 1 
~ 
I 0.5 

o 
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TYPICAL CHARACTERISTICS 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT LOW·LEVEL OUTPUT CURRENT 

VCC =5V 
0.6 . I _ ~ 

VCC=5V 
VIO=0.2V - VIO=-0.2V 
TA = 25'C 

"'~ 

'" '" ~ 

> 0.5 
I .. 

01 
S 0.4 
~ -::I .e-
::I 0.3 
0 
Gi 
> .. 
oJ 0.2 
~ 

- TA=25'C 

V 
/ 

V 
V 

./ 

/ 
/' 

0 

"-
"" l'\. 

oJ 
I 
oJ 0.1 
~ 

~ 
o -10 -20 -30 -40 -50 -60 -70 -80 

o 
o 5 10 15 20 25 30 35 40 

IOH - High-Level Output Current - rnA IOL - Low-Level Output Current - rnA 

Figure 4 
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Q. 
c. 
::I 
III 
I 
0 
.Y 

100 

90 
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40 
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o o 

No Load 
Inputs Open 
TA = 25°C 

SUPPLY CURRENT 
vs 

SUPPLY VOLTAGE 

V 
V 

V 
--' 

V 
2 3 4 5 

VCC - Supply Voltage - V 

Figure 6 
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Figure 5 



1/2 uA9638AC 

5V 

uA9637AC 
DUAL DIFFERENTIAL LINE RECEIVER 

SLLS111B- SEPTEMBER 1980- REVISED MAY 1995 

APPLICATION INFORMATION 

Twisted Pair 5V 

Figure 7. EIAITIA-422-B System Applications 
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uA9638C 
DUAL HIGH·SPEED DIFFERENTIAL LINE DRIVER 

• Meets or Exceeds ANSI Standard 
EIA/TIA·422·B 

• Operates From a Single 5-V Power Supply 

• Drives Loads as Low as 50 Q up 
to 15 Mbps 

• TTL- and CMOS-Input Compatibility 

• Output Short-Circuit Protection 

1980 - REVISED APRIL 1994 

o OR P PACKAGE 

(TOP VIEW) 

VCC D81Y 1A 2 7 1Z 

2A 3 6 2Y 
GND 4 5 2Z 

• Interchangeable With National 
Semiconductor™ DS9638 

logic symbolt 

description 

The uA9638C is a dual high-speed differential line 
driver designed to meet ANSI Standard 
EIA/TIA-422-B. The inputs are TTL and CMOS 
compatible and have input clamp diodes. 
Schottky-diode-clamped transistors are used to 
minimize propagation delay time. This device 
operates from a single 5-V power supply and is 
supplied in an 8-pin package. 

: ~I----I>---I~ ~ 
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

logic diagram 

The uA9638 provides the current needed to drive 
low-impedance loads at high speeds. Typically 
used with twisted-pair cabling and differential 
receiver(s), base-band data transmission can be 
accomplished up to and exceeding 15 Mbps in 

1A~1Y 
~1Z 

2A3~2Y 
-~2Z 

properly designed systems. The uA9637 A dual line receiver is commonly used as the receiver. For even faster 
switching speeds in the same pin configuration, see the SN75ALS 191. 

The uA9638C is characterized for operation from O°C to 70°C. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

VCC ------------~~--~-

4kQNOM 

Input --..--i4H~---t--1 

National Semiconductor is a trademark of National Semiconductor Corporation. 

~TEXAS 
INSTRUMENTS 
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TYPICAL OF ALL OUTPUTS 

vee 

9.6QNOM 

Output 

GND 

Copyright © 1994. Texas Instruments Incorporated 
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uA9638C 
DUAL HIGH·SPEED DIFFERENTIAL LINE DRIVER 

SLLSl12C -OCTOBER 1980- REVISED APRIL 1994 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee (see Note 1) .............................................. -0.5 V to 7 V 
Input voltage range, VI .............................................................. -0.5 V to 7 V 
Continuous total power dissipation ..................................... See Dissipation Rating Table 
Operating free-air temperature range, T A .............................................. O°C to 70°C 
Storage temperature range, Tstg .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from 10 seconds ...................................... 260°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: Voltage values except differential output voltages are with respect to network GND. 

DISSIPATION RATING TABLE 

PACKAGE TA = 25°C DERATING FACTOR 
POWER RATING ABOVE TA = 25°C 

D 725mW 5.8mW/oC 

p 1000mW 8.0mW/oC 

recommended operating conditions 

Supply voltage, Vee 

High-level input voltage, VIH 

Low-level input voltage, VIL 

High~level output current, IOH 

Low-level output current, IOl 

Operating free-air temperature, TA 
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TA = 70°C 
POWER RATING 

464mW 

640mW 

MIN 

4.75 

2 

0 

NOM MAX UNIT 

5 5.25 V 

V 

0.8 V 

-50 rnA 

50 rnA 

70 °C 



uA9638C 
DUAL HIGH·SPEED DIFFERENTIAL LINE DRIVER 

SLLSl12C - OCTOBER 1980 - REVISED APRIL 1994 

electrical characteristics over operating free-air temperature range (unless othelWise noted) 
PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Input clamp voltage Vcc = 4.75 V, 11--18mA -1 -1.2 V 

Vcc = 4.75 V, VIH =2V, IIOH=-10mA 2.5 3.5 
VOH High-level output voltage V 

VIL-0.8V IIOH =-40 mA 2 

VOL Low-level output voltage VCC=4.75V, VIH =2V, VIL=0.8V, 0.5 V 
10L= 40mA 

IVODll Magnitude of differential output voltage VCC = 5.25 V, 10=0 2VOD2 V 

IVOD21 Magnitude of differential output voltage 2 V 

AIVODI Change in rn:initude of differential ±0.4 V 
output voltag VCC = 4.75 V to 5.25 V, RL= 1000, 

VOC Common-mode output voltage§ See Figure 1 3 V 

AIVOCI Change in ma~nitUde of common-mode 
output voltage 

±0.4 V 

VO=6V 0.1 100 

10 Output current with power off VCC=O VO=-0.25V -0.1 -100 IlA 
Vo --0.25 Vt06 V ±100 

II Input current Vcc = 5.25 V, VI =5.5V 50 IlA 
IIH High-level input current VCC = 5.25 V, VI=2.7V 25 IlA 
IlL loW-level input current Vcc = 5.25 V, VI-0.5V -200 IlA 
lOS Short-circuit output current~ VCC = 5.25 V, VO=O -50 -150 mA 

ICC Supply current (both drivers) VCC=5.25V, No load, All inputs at 0 V 45 65 mA 

t All typical values are at VCC = 5 V and TA = 25·C. 
:j: A I VOD I and A I VOC I are the changes in magnitude of VOD and VOC, respectively, that occur when the input is changed from a high level to a 

low level or vice versa. 
§ In Standard EIA-422-A, VOC, which is the average of the two output voltages with respect to ground, is called output offset voltage, VOS. 
11 Only one output at a time should be shorted, and duration of the short circuit should not exceed one second. 

switching characteristics, Vee = 5 V, TA = 25°C 
PARAMETER ,TEST CONDITIONS MIN TYP MAX UNIT 

!dIOD) Differential output delay time 
CL-15 pF, 

10 20 ns 

tt(OD) Differential output transition time 
RL-1000, See Figure 2 

10 20 ns 

tsklo) Output skew See Figure 2 1 ns 
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uA9638C 
DUAL HIGH·SPEED DIFFERENTIAL LINE DRIVER 

SLLS112C - OCTOBER 1980 - REVISED APRIL 1994 

Generator 
(see Note A) 

PARAMETER MEASUREMENT INFORMATION 

Figure 1. Differential and Common-Mode Output Voltages 

.---tr-+_Y output 

RL= 1000 

ZOutput 

CL = 15 pF T (see Note B) 

TEST CIRCUIT 

Input-./ 1.5 V 

I 
lci(OD) -j4-+I 

I 
Differential It 

outpu_t _..:.10;,;%;;.J¥ i 90% 

I I 
tt(OD) ~ j+-

1.5V\,----- 3V 
I OV 
i+--*- lci(OD) 

I 

90%~ 
tt(OD) -+i I+-

YOutput /50% . 50% \. ---- VOH 

. I . I . VOL 
~ tsk(o) . i+-.I-I tsk(o) 

z-0-u-tp-u-t--~~~50_% ________ 5_0%~~::: 
VOLTAGE WAVEFORMS 

NOTES: A. The input pulse generator has the following characteristics: Zo - 50 0, PRR :s 500 kHz.1w - 100 ns. tr = :S 5 ns. 
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B. CL Includes probe and jig capacitance. 

Figure 2. Test Circuit and Voltage Waveforms 
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• Meets or Exceeds the Requirements of 
ANSI Standards EIAITIA·422·B and 
EIAITIA-423-B and ITU Recommendations 
V.10andV.11 

• Operates From Single 5-V Power Supply 
• Wide Common-Mode Voltage Range 

• High Input Impedance 
• TTL·Compatlble Outputs 
• Hlgh·Speed Schottky Circuitry 
• S-Pln Dual·ln-Llne and Small·Outllne 

Packages 

• Designed to Be Interchangeable With 
National DS9639AC 

description 

The uA9639C is a dual differential line receiver 
designed to meet ANSI Standards EIAfTIA-422·B 
and EIAfTIA-423-B and ITU Recommendations 
V.10 and V.11. It utilizes Schottky circuitry and 
has TTL-compatible outputs. The inputs are 
compatible with either a single-ended or a 
differential-line system. This device operates from 
a single 5-V power supply and is supplied in an 
I3-pln, dual-in-line package and smail-outline 
package. 

The uA9639C is characterized for operation from 
O°C to 70°C. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

VCC 

8kQ 
Input --I\M,---e---I 

Current 
Source 

uA9639C 
DUAL DIFFERENTIAL LINE RECEIVER 

SLLSl13B-OCTOBER 1986-REVISED MAY 1995 

D OR P PACKAGE 
(TOP VIEW) 

VCC[Ja 11N+ 
10UT 2 7 11N-
20UT 3 6 21N+ 
GND 4 5 21N-

logic symbolt 

11N+ 

11N-

21N+ 

21N-

8 

7 

6 

5 

] 
.ITt> 

'" 

'" 

2 
10UT 

3 
20UT 

tThis symbol is in accordance with ANSI/IEEE Sid 91-1984 
and IEC Publication 617-12. 

logic diagram 

1IN+~ 
1IN-~ 10UT 

2IN+~20UT 
2IN-~ 

TYPICAL OF ALL OUTPUTS 
----...... ~-VCC 

500NOM 

Output 
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uA9639C 
DUAL DIFFERENTIAL LINE RECEIVER 

SLLSl13B-OCTOBER 1986- REVISED MAX 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee (see Note 1) ................•............•............•... -0.5 V to 1 V 
Input voltage, VI' . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ±15 V 
Differential input voltage, VID (see Note 2) ..............................................•... ±15 V 
Output voltage range, Vo (see Note 1) ........... . .. . . . .. .. .. .. .. .. . . .. .. .. .. .. . ... -0.5 V to 5.5 V 
Low-level output current, IOL ............................................... ."............... 50 mA 
Operating free-air temperature range, TA .............................................. ooe to 70°C 
Storage temperature range, Tst1:j .................................................. -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds .. . . . . . . . . . . . . • . . . . . . . . . . . . . . .. 260°C 

t Stresses beyond those listed under ''absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maxlmum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values, except differential input voltage, are with respect to the network ground terminal. 
2. Differential input voltage Is measured at the nonlnverting input with respect to the corresponding inverting input. 

DISSIPATION RATING TABLE 

PACKAGE TAS25·C OPERATING FACTOR TA=70·C 
POWER RATING ABOVE TA = 25·C POWER RATING 

D 725mW 5.8mWrC 464mW 

P 1000mW 8.0mWrC 640mW 

recommended operating conditions 
MIN NOM MAX UNIT 

SupPlY voltage, V CC 4.75 5 5.25 V 

Common-mode input voltage, VIC ±7 V 

Operating free-alr temperature, T A 0 70 ·C 

electrical characteristics over recommended ranges of supply voltage, common-mode Input 
voltage, and operating free-air temperature (unless otherwise noted) 

. PARAMETER TEST CONDITIONS MIN TY"* MAX . UNIT 

VIT+ Posilive-going input threshold voltaQe See Note 3 
0.2 

V 
0.4 

-0.2 
VIT- Negative-going input threshold voltage See Note 3 

-0.4§ 
V 

VhV8 Hysteresis voltage (VIT + - VIT-) 70 mV 

VOH High-level output voltage VID-0.2V, 10--1 mA 2.5 3.5 V 

VOL Low-level output voltage VIO--0.2V, 10-20mA 0.35 0.5 V 

VCC = Ot05.5 V, I VI-l0 V 1.1 3.25 
II Input current I VI _-10V 

rnA 
See Note 4 -1.6 -3.25 

lOS Short-circuit output current~ VO-O, VID =O.2V -40 -75 -100 rnA 

ICC Supply current VID=":0.5V, No'ioad 35 50 rnA 

:): All typical values are at VCC - 5 V, TA - 25·C. 
§ The algebraic convention,in which the less positive (more negative) limit is designated as minimum,is used in this data sheet for threshold levels 

only. 
~ Only one output should be shorted at a time, and duration of the short circuit should not exceed one second. 
NOTES: 3. The expanded threshold parameter is tested with a 50lHl resistor in series with each input 

2.,.1050 

4. The input not under lest is grounded. 
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uA9639C 
DUAL DIFFERENTIAL LINE RECEIVER 

SLLS113B-OCTOBER 1986- REVISED MAY 1995 

switching characteristics, Vcc = 5 V, TA = ODC to 70DC 
PARAMET,eR TEST CONDITIONS MIN MAX UNIT 

tPLH Propagation delay time, low- to high-level output 85 ns 

tpHL Propagation delay time, high- to low-level output 
CL = 50 pF, See Figure 1 

85 ns 

PARAMETER MEASUREMENT INFORMATION 

0,5 V ----.,..----~ 

I I 
~ tpLH I++r- tpHL 

Ou_~_u_t ____ J~~1.5-V---~1-.5~~~ __ _ 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

> 
I 

i 
~ 
-; 
t 
0 
I 

.p 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

o 

B. The input pulse is supplied by a generator having the following characteristics: tr :5 5 ns, tf:5 5 ns, PRR :5 5 MHz, duty cycle = 50%. 

Figure 1. Test Circuit and Voltage Waveforms 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 

Vcc = 4.75 V 
TA=25°C 

! ! 

I VIC=O I 
I ! 
i I VIC=±7V 

i 
i i i 

VIC=±7V I i 
i 

I VIC=O r 
i 

i I I i 
I I 

> 
I 

CD 

f 
~ 
-; 
t 
0 
I 

.p 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 

VCC = 5.25 V 
TA=25·C 

I I 
I I 

I VIC=O I 
t I VIC=±7V 

I I i 

VIC=±7V! i 
i 

.1 VIC=O I 
:1 I I 

I 
, -100 -75 -50 -25 0 25 50 75 100 

o 
-100 -75 -50 -25 0 25 50 75 100 

VID - Differential Input Voltage - mV 

Figure 2 
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VID - Differential Input Voltage - mV 

Figure 3 
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uA9639C 
DUAL DIFFERENTIAL LINE RECEIVER 

SLLSl13B-OCTOBER 1986-REVISED MAY 1995 
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TYPICAL CHARACTERISTICS 

HIGH· LEVEL OUTPUT VOLTAGE 
vs 

HIGH·LEVEL OUTPUT CURRENT 

VCC=5V 
VIO=0.2V 
TA=25"C 
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LOW·LEVEL OUTPUT VOLTAGE 
vs 

LOW·LEVEL OUTPUT CURRENT 

VCC=5V 
VIO=-0.2V 
TA=25"C 
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2-1052 

IOH - Hlgh·Level OutP~t Current - mA IOL - Low-Level Output Current - mA 

Figure 4 
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SUPPLY CURRENT 
vs 

SUPPLY VOLTAGE 

I- No Load 
Inputs Open 

I- TA = 25"C 
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VCC - Supply Voltage - V 

Figure 6 
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DUAL DIFFERENTIAL LINE RECEIVER 
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APPLICATION INFORMATION 

Twisted Pair 5V 

Figure 7. EIAITIA·422·B System Applications 
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• Bidirectional Transceiver w/Fall-Safe 
Receiver 

• Meets or Exceeds the Requirements of ITU 
Recommendation V.11 

• Electrically Compatible With ANSI 
Standards EIAlTIA-422-B and RS-485 

• Designed for Multipoint Transmission on 
Long Bus Lines In Noisy Environments 

• 3-8tate Driver and Receiver Outputs 
• Individual Driver and Receiver Enables 
• Wide Positive and Negative Input/Output 

Bus Voltage Ranges 
• Driver Output Capability ... ±60 mA Max 

• Thermal Shutdown Protection 
• Driver Positive and Negative Current 

Limiting 

• Receiver Input Impedance ... 12 k.Q Min 
• Receiver Input Sensitivity ••. ~300 mVlOmV 

• Operates From Single 5-V Supply 
• Pin Compatible With SN75176A Footprint 

description 

SN75276 
FAIL·SAFE DIFFERENTIAL BUS TRANSCEIVER 

logic symbolt 

DE 
RE 

D 

R 

SLLS212 - SEPTEMBER 

I-_.-.. -A 

P--+ ....... -B 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

logic diagram (positive logic) 

DE ------., 

D ----f 

RE ------, } 

R ----<'-1: ............. 1+--: Bus 

The SN75276 differential bus transceiver is a monolithic, integrated circuit designed for bidirectional data 
communication on multipoint bus transmission lines. It is designed for balanced transmission lines and is 
electrically compatible with ANSI Standards EIAlTIA-422-B and RS-485, and meets ITU Recommendation V.11. 

The fail-safe operation ensures a known level on the circuit output under bus fault conditions. The circuit 
provides a high-level output under floating-line, idle-line, open-circuit, and short-circuit bus conditions (see 
Function Tables). 

Function Tables 
DRIVER RECEIVER 

INPUT ENABLE OUTPUTS DIFFERENTIAL INPUTS ENABLE OUTPUT 
D DE A B A-B RE R 

H H H L VID;::O V L H 
L H L H -0.3 V < VID < 0 V L ? 
X L Z Z VID S -0.3 L L 

X H Z 
Open L H 

H - high level, L = low level, ? = indetenninate, X = irrelevant, Z - high impedance (off) 

PRODUCT PREVIEW 1nIamIatIon ........ prod_In Ihe _VI or 
... lan p_ 01 deYeIop...... _rilGe daIa and ..... =.1ftcatIo .... _ aoala.T .... __ lherlglltlO 

or dIacontInue1heia prod .... without noll ... ~TEXAS 
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SN75276 
FAIL·SAFE DIFFERENTIAL BUS TRANSCEIVER 

SLLS212 - SEPTEMBER 1995 

description (continued) 

The SN75276 combines a 3-state, differential line driver and a differential input line receiv.er, both of which 
operate from a single, 5-V power supply. The driver and receiver have active-high and active-low enables, 
respectively, that can be externally connected together to function as a direction control. The driver differential 
outputs and the receiver differential inputs are connected internally to form differential input/output (110) bus 
ports that are designed to offer minimum loading to the bus whenever the driver is disabled or 
Vee = O. These ports feature wide positive and negative common-mode voltage ranges making the device 
suitable for party-line applications. 

The driver is designed for up to 60 mA of sink or source current. The driver features positive- and 
negative-current limiting and thermal shutdown for protection from line fault conditions. Thermal shutdown is 
designed to occur at a junction temperature of approximately 150°C. The receiver features a minimum input 
impedance of 12 1<0. 

The SN75276 can be used in transmission line applications employing the SN75172 and SN75174 quadruple 
differential line drivers and SN75173 and SN75175 quadruple differential line receivers. 

SN75276 is characterized for operation from O°C to 70°C. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

Vce ---,.--...-

Input 

Driver Input: R(eq) = 3 kCl NOM 
Enable Inputs: 'R(eq) = 8 kCl NOM 
R(eq) = equivalent resistor 

TYPICAL OF A AND B 110 PORTS 

------i..----...--+-- VCC 

------iH---...... -..-.... - GND 

~TEXAS 
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Output 



SN75LBC775 
SINGLE·CHIP APPLETALKTM AND LOCALTALKTM TRANSCEIVER 

• Single-Chip Interface Solution for 
AppleTalk™ and LocalTalk™ 

• Designed to Operate Up To 1 Mbps In 
AppleTalk and LocalTalk 

• Switched-Capacitor Yoltage Converter 
Allows for Single 5-Y Operation 

• 9-kY ESD Protection on Bus Terminals 

• Combines Multiple Components into a 
Single Chip Solution 

• LinBICMOSTM Process Technology 

description 

SLLS216-MAV 1995 

The SN75LBC775 is a low-power LinBiCMOSTt. 
device that incorporates the drivers and receivers 
for an AppleTalk or a LocalTalk interface and a 
switched-capacitor voltage converter for a single 
5-V supply operation. LocalTalk uses a hybrid of 
RS-422 with the transceiver connected to the 
network through a small isolation transformer. The 
AppleTalk mode provides point-to-point commu­
nications and uses the same differential driver and 
receiver as LocalTalk with the addition of a hybrid 
RS-423, single-ended handshake driver (HSK) 
and receiver. In the AppleTalk mode, the port 
connects directly to the receiver with no isolation 
transformer. 

functional diagram 

While the device power is turned off (Vee = 0) or 
disabled in the LocalTalk mode, the outputs are in 
a high-impedance state. When the driver enable 
(DEN) terminal is high, both the differential and 
serial driver outputs are in a high-impedance 
state. 

The receiver output can be disabled and become 
a high impedance whe,n the REN terminal is low. 

A switched-capacitor voltage converter generates 
the negative voltage required from a single 5-V 
supply using two 22-I1F capacitors. One capacitor 
is between the C+ and C:" terminals and the 
second is between Vss and ground. 

The SN75LBC755 is characterized for operating 
over the temperature range of O°C to 70°C. 

LocalTalk and AppleTalk are trademarks of Apple Computer, Inc, 
LinBiCMOS is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW In_ 00IIC8IIII produClOln tho _ve or ==- 01 _pmIIIL Cho __ ond _ 
... deB n gcIIs. _1notrumantI_ tho rIghIlD 

• or dlsocnllnU.'= prod .... without nod ... ~TEXAS 
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RY2 ---t--<Jr 

J'OooI,..,--- RB2 

REN--..... ---' 

VCc =1 rvss Charge Pump -5 V 
GND 
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SN75LBC775 
SINGLE-CHIP APPLETALI(TM AND LOCALTALI(TM TRANSCEIVER 

SLLS216-MAY 1995 

DRIVER FUNCTION TABLE RECEIVER FUNCTION TABLE 

INPUT ENABLE OUTPUT INPUT ENABLE OUTPUT 

DA HSKA DEN A B HSKY RA RB TEST RY 

H X L H L X H L H H 

L X L L H X L H H L 

X H L X X L OPEN H H 

X L L X X H SHORn H ? 

OPEN OPEN L H L L X L Z 

X X H Z Z Z t -0.2 V <VID <0.2 V 

X X OPEN Z Z Z 

H _ high level, L - low level, X = irrelevant, ? = indeterminate, Z = high impedance (off) 

schematics of inputs and outputs 

3-6 

ALL LOGIC INPUTS 

Input ---4...-W.,--.-.. 

HSKYOUTPUT 

Vcc 

Output 

RECEIVER INPUTS 

VCC VCC 

~ A Input 
Only 24kn 

Input ---4i ..... --..JI./II\r-1 ... - ... -I 

I B Input 
• Only 

DY AND DZ OUTPUTS RECEIVER OUTPUTS 

Vcc 

DZ 
. Output 

~TEXAS 
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SN75LBC970 
SCSI DIFFERENTIAL CONVERTER-CONTROL 

• Provides Differential SCSI from· 
. Single-Ended Controller 
• Designed to Operate at Fast-SCSI Speeds 

of 10 Million Data Transfer per Second 
• Meets or Exceeds the Requirements of 

ANSI Standard EIA-485 and ISO-8482 
Standards 

• Packaged In Shrink Small-outllne Package 
with 25 mil Terminal Pitch 

• Low Disabled Supply Current 
22 mATyp 

• Thermal Shutdown Protection 
• Positive- and Negative-Current Limiting 
• Power-Up/Down Glitch Protection 

description 

The SN75LBC970 SCSI differential converter­
control is an adaptation. of the industry'S first 
nine-channel RS-485 transceiver, the 
SN75LBC976. When used in conjunction with one 
or more of its companion data transceiver(s), such 
as the SN75LBC971, the chip set provides the 
superior electrical performance of differential 
SCSI from a single-ended SCSI bus controller. A 
16-bit, Fast-SCSI bus can be implemented with 
just three devices (two for data and one for control) 
in the space-efficient, 56'-pin, shrink small-outline 
package (SSOP) and a few external components. 

In a typical differential SCSI node, the SCSI 
controller provides the enables for each external 
RS-485 transceiver. This could require as many 
as 27 additional terminals for a 16-bit differential 
bus controller or relegate a 16-bit single-ended 
controller to only an 8-bit differential bus. Using the 
standard nine SCSI control signals, the 

SLLS215-MAV 1995 

SN75LBC970 control transceiver decodes the state of the bus and enables the SN75LBC971 data 
transceiver(s) to transmit the single-ended, SCSI input signals differentially to the cable or receive the differential 
cable signals and drive the single-ended outputs to the controller. 

The single-ended, SCSI bus interface consists of CMOS bidirectional inputs and outputs. The drivers are rated 
at ±16 mA of output current. The receiver inputs are pulled high with approximately 4 mA to eliminate the need 
for external pullup resistors for the open-drain outputs of most single-ended, SCSI controllers. The single-ended 
side of the device is not intended to drive the SCSI bus directly. 

The differential SCSI bus interface consists of bipolar bidirectional inputs and outputs that meet or exceed the 
requirements of EIA-485 and ISO 8482-1982/TIA TR30.2 referenced by the American National Standard of 
Information Systems (ANSI) X3.131-1994 Small Computer System Interface-2 (SCSI-2). 

~TEXAS 
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SN75LBC970 
SCSI DIFFERENTIAL CONVERTER-CONTROL 

SLLS215-MAY 1995 

description (Continued) logic diagram (positive logic) 

The SN75LBC970 is characterized for operation 
over the temperature range of O°C to 70°C. 

The SN75LBC970 consist of nine RS-485 
differential transceivers, nine TIL of CMOS-level 
compatible transceivers, a state machine and 
control logic block, a 20-MHz crystal-controlled 
oscillator, a timer, a power up/down glitch 
protection circuit, and a thermal-shutdown 
protection circuit. 

The single-ended or controller interface is 
deSignated as the A side and the differential port 
is the B side. Since the device uses the SCSI 
control signals to decode the state of the bus and 
data flow direction, the terminal aSSignments must 
be matched to the corresponding Signal on the 
SCSI bus. The signal name followed by a a minus 
sign (-) indicates an active-low signal while a plus 
sign (+) indicates an active-high signal. 

A reset function, which disables all outputs and 
clears internal latches, can be accomplished from 
two external inputs and two internally generated 
signals. RESET (Reset) and DESENS (differential 
sense) are available to external circuits for a bus 
reset or to disable all outputs should a 
single-ended cable be inadvertently connected to 
a differential connector. The power-up and 
thermal-shutdown, internally-generated signals 
have the same effect when the supply voltage is 
below 3.5 V or the junction temperature exceeds 
about 175°C. 

The remainder of this data sheet contains 
descriptions of the SN75LBC970 input and output 
signals followed by the electrical characteristics. 
The parameter measurement information is 

. followed by the theory of operation, a state flow 
chart, and a typical circuit in the application 
information section. 

AATN-

AACK-

AMSG-

Ac/O-

AREQ-

AVO-

ARST-

ABSY-

ASEL-

OSENS 
TEST 

1'IESET 
RSTFCrR 

CLK40 

Xl/CLK20 

X2 
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SN75LBC971 
SCSI DIFFERENTIAL CONVERTER·DATA 

• Provides Differential SCSI From 
Single-Ended Controller When Used With 
the SN75LBC970 Control Transceiver 

• Designed to Operate at Fast-SCSI Speed of. 
Ten Million Data Transfers per Second 

• Meets or Exceeds the Requirements of EIA 
Standard R8-485 and ISO-8482 Standards 

• Packaged In Shrink Smail-Outline Package 
With 25-Mil Terminal Pitch 

• Low Disabled-Supply Current 
23 mA Typ 

• Thermal Shutdown Protection 
• Positive- and Negative-Current Limiting 
• Power-Up/-Down Glitch Protection 

description 

The SN75LBC971 SCSI Differential Converter-Data is 
an adaptation of the industry's first 9-channel RS-4B5 
transceivers, the SN75LBC976. When used in 
conjunction with its companion control transceiver, the 
SN75LBC970, the chip set provides the superior 
electrical performance of differential SCSI from a 
single-ended SCSI bus or controller. A 16-bit SCSI bus 
can be implemented with just three devices (two data 
and one control) in the space efficient, 56-pin, shrink 
small-outline package (SSOP) and a few external 
components. An B-bit SCSI bus requires only one data 
and one control transceiver. 

In a typical differential SCSI node, the SCSI controller 
provides an enable for each external RS-4B5 
transceiver channel. This could require as many as 27 
extra terminals for a 16-bit differential bus controller or 
relegate a 16-bit, single-ended controller to only an 
B-bit differential bus. Using the standard nine SCSI 

SLLSI86 - OCTOBER 1994 

control signals, the SN75LBC970 control transceiver decodes the state of the bus and enables the 
SN75LBC971 data transceiver to transmitthe single-ended SCSI input signals (A side) differentially to the cable 
or receive the differential cable signals (B side) and drive the single-ended outputs to the controller. 

A reset function, which disables all outputs and clears internal latches, can be accomplished from two external 
inputs and two internally-generated signals. RESET (reset) and DSENS (differential sense) are available to 
external circuits for a bus reset or to disable all outputs should a single-ended cable be inadvertently connected 
to a differential connector. A power-up and thermal-shutdown internally-generated signals have the same effect 
when the supply voltage is below approximately 3.5-V or the junction temperature exceeds 175°C. 

The SCSI, differential, converter-data chip operates in two modes depending on the state of the DRVBUS input. 
With DRVBUS low, a bidirectional latch circuit sets the direction of data transfer. Each data bit has its own latch, 
and each bit's direction is independent of all other bits. When both the single-ended and differential sides are 
not asserted, the latch disables both A and B side output drivers. When the input to either side is asserted, the 
latch enables the opposite side's driver and sets data flow from the asserted input to the opposite side of the 

PRODUCT PREVIEW Information COnC6t'J18 products In the formative or =1 n pha.. of development Charactllrlstlc cIsta and oll1er 
cations are design goals. Texas Instruments reserves the right to 

C nge or discontinue lhe8e products without notice. ~TEXAS 
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SN75LBC971 
SCSI DIFFERENTIAL CONVERTER~DATA 

SLLS186-0CTOBER 1994 

description (continued) 

device. When the input deasserts, the latch maintains the direction until the receiver on the enabled driver 
detects a deassertion. The latch then returns to the initial.state. No parity checking is done by this device; the 
parity signal passes through the device like the other data signals do. 

When ORVBUS is high, direction is determined by the SOB signal. However, a change in SOB does not always 
immediately change the direction. When ORVBUS first asserts, the direction indicated by SOB is latched and 
takes effect immediately. When SOB changes while ORVBUS is high, the drivers that were on immediately turn 

. off. However, the other driver set does not turn on until the receivers sense a deasserted state on all nine data 
lines. This is to prevent the active drivers from turning on until all other drivers are off and the terminators pull 
the lines to a deasserted state. 

The single-ended SCSI bus interface consists of CMOS, bidirectional inputs and outputs. The drivers are rated 
to ± 16 rnA of output current. The receiver inputs are pulled high with approximately 4-mA to eliminate the need 
for external pullup resistors for the open-drain outputs of most single-ended SCSI controllers. The single-ended 
side of the device is not intended to drive the SCSI bus directly. 

The differential SCSI bus interface consists of bipolar, bidirectional inputs and outputs that meet or exceed the 
requirements of EIA-485 and ISO 8482-192fT1A TR30.2 referenced by American National Standard of 
Information Systems (ANSI) X3.131-1994 Small Computer System Interface-2 (SCSI-2) and the Proposed 
SCSI-3 Parallel Interface (SPI)-ANSI X3T9.2191-010. 

The SN85LBC971 is characterized for operation over the temperature range of O°C to 70°C. 

functional block diagram 
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SN55LBC976 
9-CHANNEL DIFFERENTIAL TRANSCEIVER 

• Nine Differential Channels for the Data and 
Control Paths of the Differential Small 
Computer Systems Interface (SCSI) and 
Intelligent Peripheral Interface (IPI-2) 

• Meets or Exceeds the Requirements of 
ANSI Standard RS-485 and 
ISO 8482:1987(E) 

• Designed to Operate at 10 Million Transfers 
Per Second 

• Low Disabled Supply Current 
1.4 mA Typical 

• Thermal Shutdown Protection 
• Power-Up/Power-Down Glitch Protection 
• Positive and Negative Output Current 

Limiting 

• Open-Circuit Fall-Safe Receiver Design 

description 

The SN55LBC976 is a nine-channel differential 
transceiver based on the SN55LBC176 LinASICTM 
cell. Use of TI's LinBiCMOS™t process 
technology allows the power reduction necessary 
to integrate nine differential transceivers. On-chip 
enabling logic makes this device applicable for the 
data path (eight· data bits plus parity) and the 
control path (nine bits) for both the Small 
Computer Systems Interface (SCSI) and the 
Intelligent Peripheral Interface (IPI-2) standard 
data interfaces. 

1995 

The switching speed and testing capabilities of the SN55LBC976 are sufficient to transfer data over the data 
bus at 10 million transfers per second. Each of the nine channels conforms to the requirements of the ANSI 
RS-485 and ISO 8482:1987{E) standards referenced by ANSI X3.129-1986 {I PI); ANSI X3.131-1993 (SCSI-2), 
and the proposed SCSI-3 standards. 

The SN55LBC976 is characterized for operation from -55°C to 125°C. 

t Patent pending 
LinASIC and LinBiCMOS are trademarks of Texas Instruments Incorporated. 
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SN55LBC976 
9-CHANNEL DIFFERENTIAL TRANSCEIVER 
SGLS091 - JUNE 1995 

logic diagram (positive logic)t 
CDEO~5~4 ____________________ ~ 

CDE1.::5;::..5 ------, 

BSR 

,---
1A~4~~ __ -+-+ ________ ~~~~ __________________ ~~ 1--.... --1--'<3 .... 0 1 B + 

D---1-+i-Ai2~9 1 B-, 
I 
I 
I 

1DElRE 5 I 
I 

2A Lr-- - ---- - ----------------------J--,a2. 2B+ 
2DElRE ~ Channel 2 . f---H 2B-

3A ~-----------------------------------~ 3B+ 

3D EIRE ~O ~---------------.:~~~----------------I :: 3B-4A 4B+ 
4DE/RE ~__ _________ __.:~~~ ________________ ~ 4B-

CD EO 

CDE2 -""---...... --+-+--f-../ 

5A~1~9~----+_+_----~~_r_r~--------------------~ 

5DE/RE ..eL-j-----.J-.J-----_r-l--I---1----L.-I 

, , , , , .-...,---, 
__ -----+-+-+~----------------~~~--- I 

6A .n....r-- ----- ----------------------~ 6B+ 
6DE/RE ~ Channel 6 ~ 6B-

7A ~---"'--------------------------------~ 7B+ 

7DE/:: ~ i-----------------.:~n~~------------____ I ~ ~:: 
8DElRE ~__ _______ __.:~n~~ ________________ ~ 8B-

9A 27 BSR BSR eRE CPEO 53 9B + 

9DE/RE ~28L ____ _=+==:::t=====I_J_--------.------+----' 

t For additional logic diagrams, see Application Information, Table I, and Figures 7 through 44. 
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1 Introduction 
1.1 Data Transmission 
Data transmission as part of TI's linear products portfolio is concerned with the standards involving 
transmitting data at relatively high speeds down long line lengths, the considerations for which are primarily 
of an analog more than a digital nature. Likewise the design of data transmission ICs requires experienced 
analog engineers to implement functions such as slew rate limiting, receiver filtering, and common-mode 
protection. 

In this chapter we concentrate on two very popular transmission standards, RS-232 or as it is now known 
EIAlTIA-232-E, and the multipoint, half-duplex RS-485 standard. The last section covers the physical layer 
of the increasingly popular Small Computer Systems Interface (SCSI) Standard. 

Signal 
Conditioning 

Digital 
Processing 

Power Supply 

Figure 1-1. Data Transmission 

1.1.1 The Need for Transmission Standards 

Data 
Transmission 

Data transmission standards evolved for two main reasons 1) From the need to transmit data reliably over 
long distances, and 2) to provide a standard interface to facilitate communication between equipment from 
different suppliers. Although TTUlogic signal levels and products can be used, they generally lack the power 
handling capabilities, robustness, and noise margins required for reliable transmission. Indeed for 
backplane equipment, TTL is no longer specified for the newer high-speed standards (e.g., Futurebus+, 
which uses BTL transceivers). In general the standards concerned with transmitting data over long 
distances incorporate wider voltage swings, increased robustness, and higher power outputs than can be 
delivered using conventional logic products. Similarly, the submicron technologies used in the fabrication 
of today's logic devices cannot provide the power handling and robustness necessary for successful long 
distance transmission. 

1.1.2 Specialist Technologies 
This leads to the need for specialist ICs and technologies to meet the exacting requirements of these 
transmission standards. The traditional technological answer has been to utilize the inherent robustness 
afforded by bipolar technologies; however, the additional need for low power consumption and high levels 
of integration no longer makes this attractive. Semiconductor (SC) manufacturers are now having to develop 
their technologies to accommodate these requirements. TI has introduced its proprietary LinBiCMOSTM 
technology combining the robustness of bipolar together with the power consumption and integration 
afforded by CMOS. Other manufacturers are using pure CMOS and integrating Schottky diodes to the same 
end. The results of these specialist technologies are very specialized and reliable products that are able to 
withstand the harsh environment unique to data transmission. 

Texas Instruments has been a leading supplier of data transmission products for many years and is 
continually providing innovation for new fields. Although the following sections are limited to the more 

LinBiCMOS is a trademark of Texas Instruments Incorporated. 
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common interface standards, TI is actively involved in many new emerging standards and markets. For 
example Futurebus+, a backplane standard with virtually no ceiling on data rate, the high speed serial data 
link evolving from the P1394 committee and multiplex wiring systems such as ABUS, CAN and VAN. The 
reader is advised to contact a TI representative for information on these product areas. . 

With the considerable expertise in design, product definition, and a range of technologies, Texas 
Instruments is the ideal choice for supplying your data transmission product requirements. 

1.1.3 About This Section 

This section is split into four distinct sections each of which provides a practical rather than theoretical 
approach in an attempt to give you an insight into three popular data transmission standards, EIAlTIA-232 
(RS-232), RS-485 and the SCSI standard. The section is split as follows: 

4-10 

1. Introduction: This provides an overview of the various factors that affect any data transmission 
system. Under discussion is the line length versus data rate tradeoff, noise sources, correct line 
termination and network topology, in addition to explaining the use of eye patterns as a tool to 
measure transmission quality (see Figure 1-2). 

r------------, 
INTRODUCTION 

- Data Transmission 
- System Considerations 

EIA-232 
- The Standard 
-Increasing the Data Rate 
- PC Interface 

RS-485 
- The Standard 
- Data Rate and Line Length 
-Industrial Application 

SCSI 
- The Standard 
- Single Ended SCSI 
- Differential SCSI L ____________ .J 

Figure 1-2. Data Transmission Agenda 

2. EIAlTIA-232-E (RS-232): This section is a discussion of the standard with particular attention 
paid to the changes made in the E revision. Also covered is the use of RS-232 at higher data rates 
up to 116 kbps (kilo bits per second) and an application focus on the popular DB9 PC interface. 
The generic RS-232 standard is referred to in this book as RS-232, where a parameter is unique 
to a specific revision the EIA-232 reference is used. 

3. EIA RS-485: This section is an overview of the RS-485 specification (see Figure 1-3). 

4. EIAlTIA-422-B: This section is an overview of the EIAfTlA-422-B standard (see Figure 1-3). 

5. SCSI: In 
I 

this section we consider the physical layer of this standard that concern both single-ended and 
differential transmission. For single ended transmission we look specifically at optimizing the line 
termination to achieve maximum transmission rate over the 6 meter distance as specified in the 
standard. The differential SCSI system increases the line length to 25 meters and uses the 
RS-485 standard to achieve this. We also look at TI's new nine channel RS-485 transceiver that 
minimizes the problems caused by the 18-line wide bus as defined by the standard (see 
Figure 1-3). 



EIA-232 
• Single-Ended Polnt-to-Polnt Cabling 
• 20 kbps Data Rate 
• == 15 Meters Line Length 

'iii 
Q, 

R5-485/422 .e. 
• Differential ~ 
• 510 Mbps Max Data Rate 
• 1.2 km Max Line Length 

II: 
.l!I 
III 
Q 

SCSI 
• Single-Ended or Differential Cabling 
• 10 Mxfers/s Max Data Rate 
• 25 Meters Max Line Length 

1G' 

100M 

10 M 

1M 

100 k 

10 k 

1 k 

100 

Differential 
=!,·'·'m'···'·"m*'-m.·"·m',·"·'m·'·.·.·.mmba.~·'·.··m··§I·'*mAm-»m~~mFxm·"lm'*ElEl Wide SCSI 
Single EndeU"" 
Wide SCSI 

0.1 10 

Line Length (m) 

100 

Figure 1-3. Inter1~ce Standards 

1.2 Overview of the Interface Standards 

1 k 

In Figure 1-3 we can see the relationship of each transmission standard when comparing data rate and line 
length. 

1.2.1 EIA/TIA·232·E 
EIAlTIA-232-E (commonly referred to as RS-232) or Recommended Standard 232 is defined in the 
American National Standard Institution (ANSI) specification as the interface between data terminal 
equipment and data circuit-terminating equipment employing serial binary data interchange. The standard 
employs a single-ended serial-transmission scheme and outlines the set of rules for exchanging data 
between computer equipment, originally this being a computer terminal, which is classified as a type of data 
terminal equipment (DTE), and a modem, which is a type of data communication equipment (DCE). The 
standard has evolved over the years with the latest E revision rel.eased in July 1991. The standard is now 
known as EIAlTIA-232-E, with EIA standing for the Electronic Industries Association and TIA for the 
Telecommunications Industry Association. 

As with previous revisions of the standard the maximum data rate is defined as 20 kbits per second (kbps) 
although there are now a number of software applications that push this data rate up to 116 kbps, well outside 
the standard. The C revision defined the maximum line length as 15 meters; however, this failed to 
comprehend the type of cable used and, consequently, the load capacitance on the line driver. Both the D 
and E revisions addressed this by more correctly defining the line length in terms of load capacitance. The 
maximum load capacitance is specified as 2500 pF, which translates into using standard cables between 
15 and 20 meters long. Line length and data rate are limited as the standard employs single-ended 
communication that is prone to external factors. For longer line lengths and higher data rates a differential 
balanced line communication link is essential. 

1.2.2 EIAITIA·422·B and RS·485 
RS-485 is primarily an upgrade to the RS-422 standard utilizing similar signal levels but facilitating half 
duplex, multipoint communication. The standard is less complex than the RS-232 standard as it only 
specifies the electrical layer of the transmission scheme. Hardware such as the connector is left to the user 
to define. The standard specifies a balanced transmission line whose maximum line length is undefined but 
is nominally 1.2 km for 24-AWG cable based on 6-dB signal attenuation. The maximum data rate is also 
undefined but is specified by the relationship of signal rise time to bit time, which is influenced by the line 
driver, the line length, and the line loading. In the majority of applications it is the line length that is the limiting 
factor on data rate due to signal dispersion. This is discussed in later sections. 
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1.2.3 Small Computer Systems Interface (SCSI) 
SCSI is an industry-standard interface, defined by the ANSI, for the interchange of data between a computer 
and the computer peripherals. Standard SCSI is a byte-wide parallel interface for high-speed data transfer 
over relatively short distances. The SCSI bus is bidirectional and is terminated at both ends of the cable to 
reduce reflections. For the single-ended interface, the standard specifies a maximum line length of 6 meters. 
The maximum data rate is 10 million transfers per second (Mxfers/s). For longer line length applications up 
to 25 meters, the SCSI standard uses the RS-485 standard as the physical layer. A further development of 
SCSI is Wide SCSI, which increases the data bus to 16-bits wide. Using the 10 Mxfers/s interface, the bit 
rate increases to 160 Mbps. 

1.2.4 Summary of EIA Interface Standards 

Table 1-1. Summary of EIA Interface Standards 

PARAMETER RS-232 RS-423 RS·422 RS-485 

Mode Operation Single-Ended Single-Ended Differential Differential 

Number of Drivers and Receivers 
1 Driver 1 Driver 1 Driver 32 Drivers 

1 Receiver 10 Receivers 10 Receivers 32 Receivers 

Maximum Cable Length (m) 15 1200 1200 1200 

Maximum Data Rate (bps) 20 k 100 k 10M 10 M 

Maximum Common-Mode Voltage (V) ±3 ±3 ±7 12 to-7 

Minimum Driver Output L Loaded ±5 ±3.6 ±2 ±1.5 

Levels (V) I Unloaded ±15 ±6 ±6 ±6 

Drive Load (n) 3 kto 7 k 450 (Min) 100 (Min) 60 (Min) 

Driver Slew Rate 30 V/1lS (Max) NA NA NA 

Driver-Output Short-Circuit Current 
nla 150 to GND 150 to GND 

150toGND 
Limit (mA) 250 to-7or 12 V 

Minimum Receiver Input Resistance (kn) 3to 7 4 4 12 

Receiver Sensitivity ±3V ±200mV ±200mV ±200mV 

1.3 System Influences 
Noise, distortion, and attenuation are always present in data transmission systems and strictly limit 
performance (see Figure 1-4). We consider each one of these in turn although there is some overlap (I.e., 
noise can cause distortion). 

--+ r------------, 
lDI R L R L I 

I -A./V'v- rYYY"'I -A./V'v- rYVY"\ I 
Xf---I-- - - - - - - - - - - - -;--r----.... --i 

e---III-___ ~ =F 1 G ____ -t-___ c~ro .. s-st-al_iklr__-... 

I R L. R L I illl -=-I -A./V'v- rYYY"'I -A./V'v- rYYY"'I I 
L ____________ ~ L_~~~I 

VEE1 VEE2 

• Signal Attenuation RL/CL 
• Signal Distortion 
• Noise 

Figure 1-4. System Influences 
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1.3.1 Signal Attenuation 
Any data transmission over wire experiences losses and distortion due to distributed constants present 
along the cable. The distributed constants are series inductance, shunt capacitance, series resistance and 
shunt conductance. Attenuation of the signal in a cable is affected by each of these components. The series 
resistance, R, is frequency dependent and is a result of the dc resistance of the cable and the skin effect. 
Skin effect is a term that refers to the tendency of electrons to travel to the surface of a conductor at higher 
frequencies, thereby reducing the overall cross-sectional area and increasing the resistance. The series 
inductance, L, represents the opposition to change in current levels caused by the collapsing and expanding 
magnetic fields created due to fluctuating current levels. The shunt capacitance, C, is created by the two 
conductors in close proximity and separated by a dielectric. As the signal frequency increases the capacitive 
reactance decreases, consequently reducing the opposition to current flow. The final component, shunt 
transconductance or G, is a function of the dielectric loss of the insulation around each conductor, which 
allows some leakage current to pass between conductors. In modern dielectrics this is often assumed to 
be negligible. 

The overall effect of these distributed constants is called the characteristic impedance of the line, Zo, and 
is expressed as: 

Where: 

R + j2mL 
G + j2:rtfC 

L is in henries/unit length 
R is in ohms/unit length 
C is in farads/unit length 
G is on mhos/unit length 

The current/voltage relationship of an incident wave travelling down a transmission line in the direction of 
the load is determined by this equation. Equally a reflected wave travelling from the direction of the load is 
also dependent on this relationship. We revisit this equation when we discuss transmission line termination 
in section 1.5. The signal velocity along the transmission line and the attenuation depends ,upon the 
propagation constant "{ of the line. The propagation constant, when separated into its real and imaginary 
parts, is symbolized by a + j~ where a is known as the attenuation constant and ~ as the phase constant. 
a determines the rate of attenuation and has units of nepers per unit length, and ~ determines the phase 
velocity, where: 

Phase velocity, 

Vp = J 
Where ro is the angular frequency. 

Additionally, the propagation constant, 

"{ = a+ j~ = j(R + jroL) (G + jroC) 

In practice the attenuation of a particular cable can be determined from manufacturers' data where a curve 
of bit rate or frequency is plotted against attenuation, usually quoted per 100 feet or 30 meters. The 
attenuation constant, ~, can be converted to dBs by multiplying it by 8.686. 

The maximum attenuation allowable depends on the system configuration but a figure of 6 dBV maximum 
is a good guide. Actual curves are discussed later in the Section 3. 

1.3.2 Signal Distortion 
One of the primary causes of signal distortion is the effect known as frequency dispersion. As discussed 
in subsection 1.3.1, phase velocity and attenuation are both frequency dependent and their effeet is to distort 
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and delay the signal pulse. The high-frequency components contained in the leading and lagging edges of 
a pulse experience minimum delay but experience maximum attenuation. The pulse top and low-frequency 
components are subjected to increased delays. The result is that various parts of the pulse arrive at the 
receiving end at different times and at differing levels causing distortion of the original signal. It follows that 
the longer the line length is the more the bit rate must be reduced. I n many transmission systems it is this 
factor alone that determines the maximum signalling rate. 

Once again cable manufacturers sometimes specify a bit rate versus line length curve but a better way to 
check signal distortion of your system is by the use of eye patterns or eye diagrams. Indeed, cable 
manufacturers generate their bit rate/distance curves using eye pattern measurements. Eye patterns allow 
you to visibly see and measure signal distortion as a function of data rate. See later sections on how to 
implement eye patterns. 

1.3.3 Noise 
Noise is generated from a variety of sources and can strongly influence how you implement your data 
transmission system. All extraneous signals appearing at the receiving end of the transmission circuit that 
are not due to the input signal are considered as noise. The two most likely sources of noise that affects data 
transmission systems in the context of this section are common-mode voltages and cross-talk. We discuss 
both these types of noise and how they relate to the type of transmission system in Section 1.6. 

1.4 Eye Patterns 
To determine the effects of signal distortion, noise, and signal attenuation, on intersymbol interference (lSI) 
in a data transmission system, the eye pattern is used. lSI is the effect of neighboring pulses in a pulse train 
spilling over into adjacent pulses and forces a reduction in the allowable permitted pulse rate for a given line 
length in order to maintain adequate distinction between adjacent pulses. The eye pattern is displayed on 
an oscilloscope with the term "eye" coming from the appearance of the trace on the CRT. 

1.4.1 Setting Up the Eye Pattern 
The eye pattern is obtained by applying a random nonreturn zero (NRZ) code down the transmission line 
under test This represents all possible pulse combinations. The signal at the receiving end of the line is 
connected to the vertical amplifier of an oscilloscope, with the scope triggered using the synchronization 
clock to the NRZ code generator on a separate trace (see Figure 1-5). 
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Figure 1-5. Signal Distortion Using Eye Patterns 

Over anyone unit interval the random code generator should produce a combination of signals. The 
resulting signals can then be viewed on the oscilloscope over a one unit interval, each unit interval should 
resemble an eye similar to Figure 1-8. For differential transmission, both signals at the end of the 
transmission line should be applied to separate amplifiers on the oscilloscope and then summed using the 
summation facility on the oscilloscope. 
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Figure 1-7 shows a circuit that generates the NRZ code. In this case we used it to test the RS-485 
SN75176-type transceiver. 
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Figure 1-7. NRZ Random Code Generator 

1.4.2 Taking Measurements from Eye Patterns 

Before considering actual measurements the first key indicator on the performance of the transmission 
system can be seen by simply looking at the eye pattern. The openness of the eye is an indication of the 
quality of the transmitted signal and is an indication of the noise and distortion tolerance of the system. 

For actual measurements the decision points of the transceiver should be superimposed upon the eye 
pattern. The vertical distance between the decision points and the signal trace is an approximate indication 
of the noise margin of the system. The horizontal appearance of the eye can be used to determine the 
maximum jitter tolerance of the system. A good guide, and one that is used by cable manufacturers to 
determine data rate versus line length curves, is to design with no more than 5% jitter. Where % jitter is 
defined as the ratio of threshold crossing skew to unit interval as shown in Figure 1-8. Jitter is caused by 
a number of factors including signal frequency, noise, and cross-talk. Noise frequency can modulate the 
transmitted signal, for example 50-Hz hum or from other low-frequency sources. It shoulq also be noted at 
this point the effect of threshold misalignment that can cause severe problems with the received signal, 
reducing the detected pulse width considerably. 
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Figure 1-8. Measuring Signal Transmission Quality 

1.5 Line Termination 

The behavior of the transmitted signal and the integrity of the data at the receiving end depends upon the 
data rate and line length of the cable. There are two behavioral models of a transmission cable: 

• Lumped parameter model (short wire) 

• Distributed parameter model (transmission line) 

As discussed in sUbsection 1.3.1 the distributed parameter model represents the connecting circuit in terms 
of distributed parameters (inductance, capacitance, resistance, conductance), rather than as an equivalent 
lumped load on the line. The transmission line can be considered in terms of an infinite number of small filter 
sections and, as a result, the transmission line is said to have a characteristic impedance, Z00 Zo is 
independent of distance along the line and represents the voltage and current relationship for an incident 
wave at any point as it travels along the line. 

1.5.1 Transmission Line Test (Classifying as a Lumped or Distributed Parameter 
ModeJ) 

All cables can be thought of as transmission lines; but the term transmission line is used with differing 
meanings. 

Consider a signal propagating down a simple data link comprising two wires. When the signal starts to 
change at the transmitter output the effect of this change is eventually seen at the other end of the line. A 
reflection of the signal occurs, which eventually returns back to the transmitter terminals. 

If this happens before the original transmitted signal has risen to its peak value then the line is normally 
treated as a lumped parameter system rather than as a true transmission :In&. This is because the line itself 
does not greatly influence the performance of the system. 

A general rule of thumb for determining if a system should be treated as a tn"le transmission line can be 
formulated. If the transition (rise or fall) time, tt, of the signal is much less than the round trip propagation 
delay, 2tpd, of the signal from transmitter to receiver and back to transmitter, then the cable can be treated 
as a transmission line and not as a lumped parameter model. A better model is given in Figur,,, 1-9 where 
a safety margin is built in to the propagation delay/rise time relationship. 
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Figure 1-9. To Terminate or Not to Terminate? 

1.5.2 Transmission Line Considerations and Effects 
When the cable is operating like a transmission line, extra loads in the form of transmitters and receivers 
can be added, providing that they do not cause too great a shunting effect on the line. These extra loads, 
if they are evenly distributed along the line, can be treated as an extra distributed capacitance along the line 
adding to the effect of the line capacitance and inductance. This extra load decreases the line impedance 
and reduces the speed of the signal along the line. 

In the case of the lumped-parameter model, the line represents a pure fixed load to the transmitter device. 
For example, the capacitance of the line is modelled as a fixed value that effectively limits the output voltage 
slew rate of the transmitter, assuming it can supply a finite amount of current to the line. 

1.5.3 Transmission Line Reflections 
Consider a driver circuit driving the line. When the driver output voltage changes state, the driver appears 
to see the effective characteristic impedance of the line, Z00 This causes the voltage at the output of the 
driver circuit to be reduced as a result of the potential divider action formed by Zo and the driver circuit output 
impedance, Z D. 

At any point along the line the ideal source impedance appears as Zo and the ideal load impedance also 
appears as Z00 This gives the impression that the line is being driven by a voltage source of twice the 
magnitude of the line voltage. 

When the signal reaches the receiving end of the line it meets a terminating impedance equal to the 
impedance (ZO) of the line that it is already travelling on. It interprets this as a continuation of the line. The 
voltage on the line is not altered and the current flowing along the line flows through the termination resistor 
and back to the driver via either ground or the other line in the system. Operation of the circuit as just 
described would result in op~mum data transmission efficiency with little or no signal reflections. However, 
circuit operation in the real world is not always so perfect. 

If the termination impedance is dissimilar to the characteristic impedance of the line itself, the voltage at the 
termination point is altered. The voltage at the termination point is dependent of the relative size of the 
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termination impedance to the line impedance. If the termination impedance is higher than the line 
impedance, the line voltage increases causing a positive voltage reflection of the signal. When the 
termination impedance is lower than the line impedance, the line voltage decreases leading to a negative 
reflection. The same effect occurs at the driver output terminals due to impedance mismatches between 
driver and line. 

Reflections at each end of the line eventually settle and leave a constant dc voltage on the line. The value 
of this voltage is equal to the ideal open circuit output voltage multiplied by the termination impedance 
divided by the sum of the driver output impedance and termination impedance. 

Reflections as described can cause problems when driving lines at high frequencies. False receiver 
triggering can occur and repeated signal reflections causes signal wave distortion. 

1.6 Noise Influences 
There are two main classifications of transmission schemes, single ended or differential. Each are affected 
by noise influences in differing ways - the next two sections describe each transmission scheme paying 
particular attention to the affects of noise. Figure 1-10 details both types of transmission scheme. 

Single-Ended Line 

Differential Line 

Emissions 
B 

Ce~f 
B+~-

- _ _ Susceptance ---------

/ 
emfA-emfB"'O 

/ Ce~f 

---

_ Susceptance • B+~ -
-------------------------

Figure 1-10. Noise Influences 

1.6.1 Single-Ended Line Considerations 
Single-ended data transmission systems consist of a signal line on which data is sent down, and a ground' 
line through which the current returns. A direct result of this is that the ground line forms part of thet 
transmission line, which can be of benefit in some circumstances but not in others. ' 

One of the major benefits, and most obvious, is that a single-ended system is the lowest cost solution in 
terms of cabling costs. In general terms it requires only half the cable of a differential system. It is also, 
relatively simple to install and operate. 

The main disadvantage of the single-ended solution is its noise couping. Because the ground wire forms 
part of the system, any transient voltage or shifts in voltage potential can be induced (1rom nearby 
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high-frequency logic or high-current power circuits), leading to signal degradation ultimately leading to false 
receiver triggering. For example, a shift in the ground potential at the receiver end of the system can lead 
to an apparent change in the input switching threshold of the receiver device, thus increasing susceptibility 
to noise. 

Crosstalk is also a major concern especially at high frequencies. Crosstalk is generated from both capacitive 
and inductive coupling. Capacitive coupling tends to be more severe at higher signal frequencies as 
capacitive reactance decreases. The impedance and termination of the coupled line determines whether 
the electric or the magnetic coupling is dominant. If the impedance of the line is high the capacitive pickup 
is large. Alternatively, if the line impedance is low, the series impedance as seen by the induced voltage is 
low, allowing large induced currents to flow. 

These problems normally limit the distance and speed of reliable operation for a single-ended link. 

Crosstalk can be reduced by: 

• Limiting the slew rate of signals so they do not cause crosstalk to be induced onto other lines 
• Limiting the line length 
• Shielding the signal conductor 

While the common-mode noise could be reduced by: 

• Isolating the signal ground from power conductors (e.g., keep signal grounds separated as far 
as possible from power grounds). 

• Ground wires should be as Iowan impedance as possible. 

• Using star ground system configurations. 

Some of these techniques are used in systems such as RS-232 e.g., maximum slew rate of the RS-232 is 
defined as 30 V//lS while Futurebus+, an emerging high-speed backplane standard, uses trapezoidal 
waveforms to limit crosstalk. 

1.6.2 Differential Line Considerations 

A differential communication system involves the use of two signal-carrying wires between transmitter and 
receiver, such that the signal current flows in opposite directions in each wire. The net effect of this is the 
receiver is oAly concerned with the difference in voltage between the two wires. The absolute value of the 
dc common-mode voltage of the two wires is not important. In practice, transmitters and receivers have a 
finite common-mode voltage range in which they can operate. 

The use of a differential communications interface allows transmission at higher data rates over longer 
distances to be done. This is because the effects of external noise sources and cross differential lines 
appear as an extra common-mode voltage that the receiver is insensitive to. The difference between the 
signal levels on the two lines, therefore, remain the same. By the same argument, a change in the local 
ground potential at one end of the line appears as just another change in the common-mode voltage level 
of the signals. The differential output to the line also provides a doubling of the driver's single-ended output 
signal. Twisted-pair cable is commonly used for differential communications since its twisted nature tends 
to cause cancellation of the magnetic fields generated by the current flowing through each wire, thus 
reducing the effective inductance of the pair. 

The main disadvantage of a differential system lies in the fact that two signal wires are required for each 
communication link. This increases system cost but provides superior performance when data is transmitted 
at high rates over long distances. 

The RS-485 and RS-422 standards both use differential-type transmission. 

4-20 



1.7 Network Topology 
In addition to considering signal attenuation, the effects of noise, signal distortion and correct line 
termination, we must also consider the way in which stations are connected to the line. Furthermore, the 
position of the line termination resistor and device positioning must be considered. There are two basic 
methods of connection (see Figure 1-11); . 

• The star connection 
• The daisy chain connection 

Considering the star connection, the transition edge from the driver can be loaded by a group of separate 
transmission lines rather than one. Each transmission-line boundary causes a change in impedance 
resulting in reflections. 

Star Connection 

RT 

• Driver Sees Many Transmission Lines 

• Terminating Multiple Stations in RT 
Can Cause Excessive Line Loading 

Daisy Chain Connection 

• Drivers Sees One Transmission Line 

• Far End Terminated Only (Simplex) 

Figure 1-11. Network Topology 

Another situation to avoid is the termination of multiple stations, since this could excessively load the driver. 
Termination at the extreme ends for the RS-485 (half duplex) and far end only for the RS-422 is 
recommended and is accounted for in each standard. Normally stubs (taps of the main line) should be kept 
as short as possible so not to appear as transmission lines themselves. 

The recommended method is to use the daisy chain, a configuration where the transmission line continues 
from one receiver to the next and only the last receiver on the bhain is terminated. This means that the 
transmission line and, hence, the driver sees one continuous transmission line with only one termination 
resistor. Each tap-off is in effect a stub, but in this case they are not all grouped together and are kept very 
short to reduce their effect. 

Figure 1-12 further confirms the need to keep stub lengths short and the use of correct termination 
techniques by comparing the effect on signal quality for the daisy chain and star method of connection. 
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• Cable Specification 

- Flat Ribbon Cable with Parallel Copper Wire - U.L.2651 
- Capacitance Between Adjacent Lines = 49.2 pF/m 
- Line Length 2 m From End to End 
-Characteristic Impedance (Zo) = 105 n 

Figure 1-12. Star Versus Daisy-Chain Topology 

In both instances exactly the same application scenario is used as is the same cable specification. The cable 
used is a flat ribbon cable with parallel copper wire conforming to U.L. Specification 2651. Connections are 
made as shown in Figure 1-12 and the total cable length from source to destination is 2 m. 

1.7.1 How Short is Short? 

It has been described earlier that a pair of cables act as a trahsmission line if the round trip propagation delay, 
tpd, is more than 5 x the transition times of the driver, tt. The converse is true if the line is not to operate as 
a transmission line but as a lumped parameter model. This forms the basis of the stub length calculation 
given in the following paragraphs. 

The rule of thumb states that the transition time of the pulse sent down the line should take ten times the 
amount of + 
time taken for the pulse to propagate to the end of the stub. As a result, any reflections are incorporated into 
the transition edge. 

From this basis, the length of a stub is calculated using the cable and driver parameters. 

The pulse speed down the line, U, equals the reciprocal of the product of the line impedance and line 
capacitance, both of which are normally specified for the cables used. The propagation delay down the stub 
should be at the most one tenth of the transition time of the pulse. These facts can be brought together to 
give the length of the stub, Ls, as; 

L = tt(D) 
s 10 

Using the SN75ALS180 and its transition time of 13 ns, a cable with a characteristic impedance of 78 nand 
line capacitance of 65 pF/m: 

Using: 

Zo = .jfio , as an approximation of the equation shown in subsection 1.3.1. 
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In practical situations jroL» Rand jroC» G, therefore Rand G can be assumed to be negligible although 
the R component must be considered for long line lengths. 

And: 

v p = 1 as an approximation of the phase velocity equation in 1.3.1, 
jLo Co 

Substitution gives: 

V - 1 
P - Zo Co 

Using the values given earlier: 

V = 1 = 198 x 106ms-1 
p 78 x 65 x 10-12 

Now, using the rule of thumb described earlier: 

tto 
tpd = 10 and Ls = tpd Vp 

Gives t = 13 x 10-9 and' therefore, LS = 1.3 x 10-9 x 198 x 106 = 257 mm == 10 inches 
pd 10 ' 

This means the length of each stub should be no more than 256 mm. Under this length the stub can be 
considered as a lumped load and does not calise any unwanted reflections. The main effect of each stub 
in this case is a slight increase in the capacitance loading of the line. 
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2 Interface Circuits for ANSI EIA/TIA-232-E 
2.1 General Information 
This section on ANSI Electronic Industries AssociationlTelecommunication Industry Association 
EIAlTIA-232-E and ITU V.28 (generally referred to as RS-232), discusses the electrical aspects of the 
standard, i.e., the physical layer. However, the reader should note the products under discussion in this 
section are application specific to the 9-pin DB9 Personal Computer Data Terminal Equipment (DTE) serial 
interface, which is effectively a subset of the full RS-232 standard. As a semiconductor manufacturer, TI 
finds that the majority of RS-232 applications are moving to this interface. Due to the nature of the signals, 
(Le., five receive and three transmit lines,) the older established RS-232 products no longer provide an 
optimum solution. This interface is now driving the need for single-chip RS-232 solutions. Additional features 
such as single-supply operation, increased ESD protection, and power-down modes have moved from the 
desirable features to the essential features of today's interface. In the later half of this section we discuss 
the DB9 interface and TI's products designed specifically for this application. . 

Looking at the DB9 interface one step back into the digital system, there is in most cases a universal 
asynchronous receiver/transmitter (UART) or asynchronous communication element (ACE). The ACE 
provides the parallel to serial conversion and the necessary start/stop bits, parity-bit generation, and 
checking for error-free data transmission. TI manufactures a number of ACEs, such as the TL 16C552. This 
integrates two serial ports with FIFO buffers together with a PC parallel port. 

2.2 EIAITIA-232-E Industry Standard for Data Transmission 
The EIA introduced the RS-232 standard in 1962 in an attempt to standardize the interface between (DTE) 
and Data Communication Equipment (DCE). The DTE comprises the data source, data sink, or both. The 
DCE provides the functions to establish, maintain and terminate a connection, and to code/decode the 
signals between the DTE and the data channel. Although emphasis was then placed on interfacing between 
a modem unit and data terminal equipment, other applications were quick to adopt the RS-232 standard. 
The growing use of the personal computer (PC) quickly ensured that RS-232 became the industry standard 
for all low-cost serial interfaces between the DTE and peripheral. The mouse, plotter, printer, scanner, 
digitizer, and tracker-ball, in addition to the external modems and test equipment, are all examples of 
peripherals that connect to an RS-232 port (see Figure 2":"1). Using a common standard allows widespread 
compatibility plus areliable method for interconnecting a PC to peripheral functions. 

Host System 
,....---= .............. ---- Scope of Standard 

Dr-T_E_-=[CPUJ=C=P=u=-__ ~ • Electrical and Signal Characteristics 
• Mechanical Interface Characteristics b Backplane Bus q . Functional Description of Interchange Circuits 

Other 
Option 
Cards 

RS-232 Link 

Flat Ribbon or Multlcore Cable 
Typically Less Than 15 Meters 

• Standard Interface for Selected System 
Configurations 

Peripheral System 

System 
Dependent 

DCE 

Figure 2-1. EIA/TIA-232-E Industry Standard for Data Transmission 
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The EIA RS-232-C standard, revised in 1969, was superseded by EIA-232-0 (1986), and recently has been 
once again superseded by EIAlTIA-232-E, which brings it in line with ITU V.24, and V.28 and ISO IS211 O. 
The latest revision includes an update on the rise time to unit interval ratio and reverses the changes made 
by the 0 revision (see Figure 2-2). Although an older standard with problems like high-noise susceptibility, 
low data rates and very limited transmission length, RS-232 fulfills a vital need as a low-cost communication 
system. Consequently, new products are being developed at a faster rate than ever. 
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20k 200k 

Data Rate (Bits/Sec) 

Figure 2-2. RS-232 Transition Time vs Data Rate 

2.3 EIAITIA·232·E Specification 
The standard sets out to ensure: 

• Compatible voltage and signal levels 
• Common pin wiring configurations 
• Minimum amount of control information between the OTE and OCE 

It accomplishes these features by incorporating the following areas in the standard: 

Electrical and Signal Characteristics - Electrical and signal characteristics of the transmitted data in 
terms of signal voltage levels, impedances, and rates of change (see Figure 2-3). 
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Figure 2-3. EIAITIA-232-E Electrical Specification 

Mechanical Interface Characteristics - Mechanical interface characteristics defined as a 25-pin 0 
connector with dimensions and pin assignments specified in the standard. Although the standard only 
specifies a 25-pin Ootype connector, most laptop and desktop PCs today use a 9-pin OB9S connector (see 
section 2.3.3). The reader should note the OCE equipment connector is male for the connector housing and 
female for the connection pins. Likewise, the OTE connector is a female housing with male connection pins. 

Handshake Information - A functional description of the interchange circuit enables a fully interlocked 
handshake exchange of data between equipment at opposite ends of the communication channel. 
However, V.24 defines many more signal functions than RS-232, but those that are common are compatible. 
Twenty-two of the twenty-five connector pins have designated functions, although few if any practical 
implementations use all of them. The most commonly used signals are also shown in subsection 2.3.3. 

It is worth noting that for applications that use the 25-pin Ootype connector there is often a problem in 
communication due to different handshaking signals being employed by each system. 

2.3.1 EIAITIA-232-E Electrical Specification 
All RS-232 circuits carry voltage signals with the voltage at the connector pins not to exceed ±25 V. Any pin 
must be able to withstand short circuit to any other pin without sustaining permanent damage. Each line 
should have a minimum load of 3 kg and maximum load of 7 kg, which is usually part of the receiver circuit. 
A logic 0 is represented by a driven voltage between 5 V and 15 V and a logic 1 of between -5 V and 
-15 V. At the receiving end a voltage between 3 V and 15 V represents a 0 and a voltage of between -3 
V and -15 V represents a 1. Voltages between ±3 V are undefined and lie in the transition region. This 
effectively gives a 2-V minimum noise margin at the receiver. 

The maximum cable length was originally defined in RS-232-C as 15 meters; however, this has been revised 
in EIA-232-0 and EIAfTIA-232-E and is now more correctly specified as a maximum capacitive load of 
2500 pF. This equates to around 15 to 20 meters of line length depending on cable capacitance. 

As mentioned in an earlier section, RS-232 specifies a maximum slew rate of the signal at the output of the 
driver to be 30 V/JlS. This limitation is concerned with the problem of crosstalk between conductors in a 
multiconductor cable. The faster the transition edge is, the greater the amount of crosstalk. This restriction 
together with the fact that the drivers and receivers use a common signal ground and the associated noise 
introduced by the ground current severely limits the maximum data throughput. 

For this reason the RS-232 standard specifies a maximum data rate of 20 kbps. The standard also specifies 
the relationship between unit interval and rise time through the transition region (3 V to -3 V) or tt. This is 
the main difference between the 0 and the E revision. This is shown more clearly in Figure 2-2. EIA-232-0, 
with a data rate of up to 8 kbps, specifies the relationship between transition time and unit interv:il or bit time, 
tb, to be 4%-of the maximum data rate. Above 8 kbps, the transition time is relaxed to a 5-~.s maximum 
independent of the data rate. Both the C and the E revision specify the ratio of tt/tb to be 4% all the way up 
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to 20 kbps. One can extrapolate this further using tbe 4% figure. With the maximum slew rate of 30 V/ms. 
the maximum achievable data rate is 200 kbps; however practically this is limited to around 120 kbps. A 
number of software programs operate at transfer rates of 116 kbps. Furthermore. over longer line lengths. 
the maximum drive current .of the line driver becomes the dominant feature affecting data rate displacing 
the 30 V/IJS slew rate. As the line length increases the load capacitance also increases requiring more 
current to maintain the same transition time. The curves shown in Figure 2-4 indicate the drive current 
required to maintain the 4% relationship at different data rates. In today's low-power systems. this level of 
output current is not sustainable at above approximately 20 kbps. In practice the line length is usually limited 
to around three meters for the higher data rates. Most drivers can handle the higher transmission rates over 
this line length without seriously compromising supply current. 

~~----r---~~--~----~-----' 
EIAlTIA-232-E 
Tx Rise Time = 4% of Unit Interval 

35~----+-----~----~----~----~ 

25~--~+-----~---7~-----+----~ 

5~~~ ~ 10kbps 
o 500 1000 1500 2000 2500 

Load Capacitance - pF 

Figure 2-4. EIAITIA-232-E Driver Output Current vs. CL 

The curves shown in Figure 2-4 were generated using the following equation. which is an approximate 
equation relating transition time tt. line capacitance C1. receiver input impedance Ri. driver short circuit 
current 10. and the initial and final line voltage (-3 V and 3 V) of the transition region. Vi and Vf respectively. 

t = R. x C x In[IRi x 101 + IVfl] 
t I 1 IRi x 101 + Ivil 

Turning this equation around with respect to C1 and cancelling Ri. Vi. and Vf we get: 

t 

C1 = ~ x In[I~~11] 
The voltage levels. Vf and Vi. used in this equation are the extremes of the transition region. Assuming a 
typical driver short-circuit current of 20 mA and a receiver input resistance of 5 1<0. the typical time taken . 
to pass through the transition region would be: 

tt = 300 x C 1 seconds. 
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This equation can be manipulated further to gain a relationship of unit interval with line length in terms of 
load capacitance and short circuit driver current. The equation in Figure 2-5 assumes conformance to the 
4% rule. 

2.3.2 Calculating Maximum Line Length 
So far we have discussed line length in terms of load capacitance. For practical purposes we must not 
consider turning this value for load capacitance into true line length. The standard states a maximum line 
capacitance of 2500 pF. The input capacitance for a receiver of 20 pF leaves 2480 pF as the maximum line 
capacitance. 

We must next consider the type of cable to be used. Standard RS-232 cable as supplied by a number of 
manufacturers has a mutual capacitance of approximately 100 pF per meter. In addition to this we must add 
the stray capacitance. Stray capacitance varies considerably depending on whether the line is shielded. 

For shielded cable the stray capacitance it is typically double the mutual capacitance. As can be seen from 
Figure 2-5, for shielded cable the maximum line length is 20 meters, for unshielded cable it is over 40 
meters. 

Signal 
Conductor 

Cs T 
I 
L 

Shield 

...l.... 
TCs 

I __ .J 

Data Rate Calculation 

Unit = 1/3 0.04 
Interval (10+1) Cc In -1-1 a-

la = Short Circuit Current of Driver 

. Line Length Calculation 
Maximum Capacitance 
Receiver liP Capacitance' 
Maximum Line Capacitance 

Total Line Capacitancelm 
Mutual CapacitanCe of Cable/m 
Stray Capacltancelm 

Maximum Line Length 

Standard Cable CM 
Max Line Length Shielded 

Figure 2-5. Calculating Line Length and Data Rate 

2.3.3 The DB9S Connector 

= 2S00pF 
<20pF 
= 2480pF 

CC=CM+CS 
CM",100 pF 
CS",200pF 

=2480 
Cc 

=24pF/m 
= 10 Meters 

As mentioned earlier today's notebook, labtop, and many desktop PCs with their quest for reduced size, no 
longer use the standard 25-pin D-type connector detailed in the standard but have SUbstituted it for a 9-pin 
D-type. This is commonly known as the DB9S connector. Like the 25-pin, the DCE connector is a male outer 
casing with female connection pins, and the DTE is a female outer casing with male connecting pins. 
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As the interface is now made up on only nine pins the handshaking lines have been reduced accordingly 
but still are sufficient for most applications. Figure 2-6 shows the pins assignments for the interconnect 
cable into the DTE connector. An explanation of the function of each signal is given in Figure 2-6. 

Data Set Ready 

RD Receive Data Line 

Request To Send 

TO Transmit Data LI 

Clear To Send 

DB9S Connector 

Figure 2-6. RS-232 DB9S Interface 

Data Carrier Detact (DCD) - Received Line Signal Detector - The On condition on this signal line as sent 
by the DCE informs the DTE that it is receiving a carrier signal that meets its criteria from the remote DeE. 
In modems this circuit is held on as long as it is receiving a signal that can be recognized as a carrier. On 
half duplex channels, DCD is held off when RTS is in the On condition. 

Data Set Ready (DSR) - This is a signal turned on by the DeE to indicate to the DTE that it is connected 
to the line. 

Receive Data Line (RD) - The signals on the RD line are in serial form. When the DeD signal is in the Off 
condition the RD line must be held in the Mark state. 

Request to Sent (RTS) - The signal is turned on by the DTE to indicate it is now ready to transmit data. 
The DCE must then prepare to receive data. In half duplex operation, it also inhibits the receive mode. After 
some delay the DCE turns the CTS line on to inform the DTE it is ready to receive data. Once communication 
is over and no more data is transmitted by the DTE, RTS is then turned from on to off by the DTE. After a 
brief time delay to ensure that all data has been received that was transmitted, the DeE turns CTS off. 

Transmit Data Line (TO) - The signals on this circuit are transmitted serially from DTE to DCE. When no 
data is being transmitted the signal line is held in the Mark state. For data to be transmitted, DSR, DTR, RTS 
and CTS must all be in the Mark state. 

Clear to Send (CTS) - This signal is turned on by the DCE to indicate to the DTE that it is ready to receive 
data. CTS is turned on in response to the simultaneous On condition of the RTS, DSR and DTR signals. 

Data Terminal Ready (DTR) - This signal in conjunction with DSR indicates equipment readiness. DTR 
is turned on by the DTE to indicate to the DeE it is ready to receive or transmit data .. DTE must be in the 
On condition before the DCE can turn on the DSR. When the DTR is turned off by the DTE, the DCE is 
removed from the communication channel following the completion of transmission. 

Ring Indicator (RI) - The ring indicator is turned on by the DCE while ringing is being received and is a term 
left over from the use of the standard in telephone line modem applications. This is primarily used in 
auto-answer systems. 

Signal Ground (pin 5) - This is the ground that provides the common ground reference for all the 
interchange circuits and is separate from the protective ground. The protective ground is electrically bonded 
to the equipment frame and is usually directly connected to the external ground. Any static discharges are 
then routed directly to ground without affecting the signal lines. 
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While all these pins are assigned, once again not all equipment uses every pin. Consider the mouse that 
can use as few as four lines (Signal ground, RI, TD and RD). Most equipment utilizes a minimum of RTS, 
DTR, TD, RD, CTS and DSR. 

Also of note is the usage of the DTE interface. The majority of equipment uses this interface and makes use 
of the null modem as a means of communication between DTEs. The null modem makes use of feeding back 
the RTS signal to the CTS line on each interface. Figure 2-7 details the connections for implementing a full 
null modem for the DB9S connector. 

oeD 1 1 oeD 

R02 2RO 

T03 3TO 

OTR4 40TR 

GN05 5GNO 

OSR6 60SR 

RTS7 7RTS 

eTS8 8eTS 

RI9 9RI 

Figure 2-7. RS-232 Null Modem 

2.4 SN75C185: Optimized PC Interface 
If we study the DB9S OTE interface further we see there are three transmit lines and five receive lines. This 
is an awkward combination for the standard RS-232 IC configurations in use today. Consider the ubiquitous 
SN75188 and SN75189 quadruple drivers and receivers. To implement this interface would require three 
ICs, one '188 and two '189s. Equal combinations of drivers such as the triple driver/receiver of the 
SN75C1406 still require two chips to implement the interface. 

For this reason TI has developed the SN75C185. By providing the exact combinations of driving and 
receiving elements, along with the necessary passive components, a highly-optimized solution can be 
provided - the SN75C185 is just that. The SN75C185 integrates three drivers and five receivers and 
includes the necessary capacitors for driver slew-rate limit (30 V/Jlf3) and receiver filter implementation, all 
in a single 20-terminal package. 

T~e designer's dilemma is eased further by the use of a flow-through pinout architecture (see Figure 2-8). 
By aligning one side of the SN75C185 with the pins of the OB9S connector and the other side to industry 
standard ACEs or UARTs, printed circuit board (PCB) layout can be greatly simplified. 



VCC VDD 

RS-232 Port SN75C185 

DB9S 
Connector 

VDD 
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RA2 

RA3 

DY1 

DY2 
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VSS 

VSS 

• One SN75C185 Replaces; 
2 x SN75189 (5 Cells) 
1 x SN75188 (3 Cells) 
8-12 Capacitors 

VCC 

RY1 

RY2 

RY3 

DA1 

DA2 

RY4 

DA3 

RY5 

GND 

DCD 

DSR 

RX 
RTS 

TX 

CTS 

DTR 

RI 

= > 35% Savings 
in Board Space 

• Contains Five Receivers 
and Three Drivers 

• Consumes Less than 8 mW 
Power 

• Interlaces Easily Between 
ACE and Serial Port 
Connector (Flow Through 
Pin Out) 

• Is Available In O°C to 70°C to 
85°C Temperature Ranges 

Figure 2-8. The SN75C185 Used As An Optimized PC Interface 

Since its introduction in 1989, the footprint of the SN75C185 has become an industry standard. This 
provides for multiple sources and various semiconductor processes for addressing different design 
requirements. TI and others have released cost-reduced versions at the expense of power and external 
components. The single-chip interface concept is also being applied to the peripheral (or DC E) end of the 
cable as well. 

2.4.1 SN75C185 Power Considerations 

System power consumption is often considered very late in the design cycle. Of even more concern is that 
the power consumption of the interface circuitry, being the least attractive circuit to design, is often totally 
overlooked. The consequences of this can be catastrophic especially when using devices in confined 
spaces. These areas normally have very poor air circulation causing the ambient temperature of the whole 
system to increase. 

These types of problems are particularly difficult to diagnose because failure can often be intermittent as 
devices pass into and out of thermal shutdown. 

For these reasons, low quiescent-power devices are becoming a necessity for modern applications. As 
digital technologies advance, their power consumption decreases, making the interface circuits the limiting 
factor as far as system power consumption is concerned. 

2.4.2 Interface Power Consumption Calculations 

Before the availability of the SN75C185 common implementations of RS-232 required one quad-driver 
package and two quadruple receiver packages; in the driver chip, one device is redundant and in the 
receiver chips, three devices are redundant. These devices WOUld, however, still be taking their quiescent 
current and wasting power. In order t9 provide the interface signals, three integrated circuits were required 
while only two-thirds of the capability was being used. The calculations that follow demonstrate this 
difference. 
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When comparing the 'C185 solution to that provided by the SN75188 and SN75189 devices, the power 
saving is enormous (see Figure 2-9) . 

Device 

Total 
1881189 

SN75C185*1 

. SN75C185 
va 

SN75188, SN75189 

SN75188x 1 

Pdls - Power Dissipation - mW 

• Basic Equation 

Pdis = PQ + nPis + mPOS 

Current Flow 

VDD (12 V) VCC (5 V) 

• Chip Temperature Rises By: 
74°C For SN75188 and 25°C Each Receiver 
22°C Only For SN75C185 

Figure 2-9. Power Supply Considerations 

Both implementations require three supply voltages, a 5V and ±12V supplies. The power dissipated, P dis, 
within each device is the quiescent power of the device, Pq, plus the power dissipated in the input stage, 
Pis, and the power dissipated in the output stage, POS, (when it is driving the line). 

Hence, 

P dis = Pq + nPis + mPOS 

Where n is the number the active input stages and m is the number of active output states. 

SN751881SN75189 Combination - Using the SN75188 for the driver, the quiescent power consumption 
would be 576 mW [(100 x 12 V) + ISS x 12 V). In addition to this the power dissipated in the input stage, Pisd: 

Pisd = VOO * IlL = 12 V * 1.6 mA = 19.2 mWjdriver. 

This is multiplied by 4 to take into account all four drivers, putting the fourth driver into a defined state so 
as to reduce any noise problems that could be introduced by leaving the input floating. 

The power dissipated in the output stage, Pos, is: 

V 
POS = (Voo - VOH) * ~H = (12 V - 9 V) * 39 k~ = 9 mWjdriver 

L 



This number is multiplied by 3 to take into account the three drivers active on the interface line. The sum 
gives a total power dissipation of: 

P dis = 576 mW + 4 V x 19.2 mW/driver + 3 V x 9 mW/driver = 680 mW. 

" The junction temperature of a DIP device would then have risen by 75°C . 

. Using the SN75189 receivers, a quiescent power of 130 mW would be dissipated by each package. The 
power dissipated in the output stage has a similar equation to that of the driver. 

P os = VOL x IOL = 0.45 V x 1 0 mA/r~ceiver = 4.5 mW /receiver 

This power dissipated is multiplied by 5 to take into account the five receivers being used. The input stage 
can also dissipate some power. 

2 

(VOH) 92 . 
Pis = R = "3 = 27 mW/recelver 

L 

Assuming three receivers in one SN75189 and two receivers in the other are being used, the power 
dissipated for the first receiver is: 

P dis = 130 + 3 x 27 + 3 x 4.5 = 206 mW. 

The power dissipated in the second receiver is: 

P dis = 130 + 2 x 27 + 2 x 4.5 = 183 mW. 

This raises the temperature of the first and second receiver by 25°C and 23°C respectively. 

The total power dissipated by the SN75188/189 combination is the sum of these three powers, which equals 
1.1W. 

Using the SN75C185 - The power dissipation of the SN75C185 can be calculated in a similar manner. The 
quiescent-power consumption of the SN75C185 is equal to: 

Pq = VDD x IDD + VSS x ISS + VCC x ICC 

= 12 V x 200 JAA + -12 V x 200 JAA + 5 V x 750 IlA 

= 8.55 inw 

The power dissipated in the input stage of the driver, Pis, is: 

Pis = VDD x IlL = 12 V x 1 JAA = 12 IlW 

This is multiplied by three to take into account all of the drivers. 

The power dissipated in the output state of the driver, P os' is: 

Pos =(VDD-VOH) xV~H = (12 - 10) x. ~o = 6.67 mW. 
L . 

This number is multiplied by 3 to take into account the three drivers that are driving the interface line, 
resulting in a power dissipation of 20 mW. 
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The power dissipated in the output stage of the receiver, P os' has a similar equation to that of the driver, so: 

Pos = VOL x IOL = 0.4 V x 3.2 mA = 1.28 mW 

This value is multiplied by 5 giving a total 6.4 mW of power dissipated in the receiver's output stages. 

The power dissipated in the input stage, Pis, equals: 

2 

(VOH) 102 . 
Pis = R = T = 33.3 mW /recelver 

L 

This power dissipation also requires multiplying by 5, which gives a total input power dissipation of 167 mW. 

Then by summing all the power contributors, the total power dissipation is derived and is giving by; 

P dis = Pq + 3Pis + 3Pos + 5Pis + 5Pos 

= 8.55 + 3 x 12 x 10 - 3 + 3 x 6.67 + 5 x 33.3 + 5 x 1.28 

= 201 mW. 

The total power dissipated by the SN75C185 is 201 mW 

This represents a tremendous power saving, especially when considering that the line is still being driven. 
The temperature rise within the SN75C185 would only be 22°C, enabling it to operate more reliably and with 
higher ambient temperatures. 

2.4.3 On-Chip Slew-Rate Limiting 
The EIA-232-E standard specifies a maximum slew rate through the transition region of 30 V/IJS. Relating 
this to capacitance and current, only 1 00 ~ of output current into 30 pF load capacitance is needed to 
exceed the slew-rate limit. All devices are capable of supplying more that 5 mAo Therefore, if the slew rate 
limit is not to be exceeded, the switching speed of the driver's output stage needs to be reduced. An 
established solution is to place loading capacitors on the output of the driver. The value of the loading 
capacitor required depends upon the line length, but it is generally in the order of 330 pF. The effect of this 
capacitor causes the output transistors to saturate, causing it to short circuit current limit, thus preventing 
fast switching edges. 

There are some major problems with this established process; one being the variance in current at which 
the output short-circuits as well as the line length. For example, a device capable of sourcing 10 mA needs 
a total capacitance of 330 pF placed on its outputto meetthe 30 V IIJS slew rate limit. Placing this value across 
a device capable of sourcing 4 mA has its slew rate limited to less that 12 V/IJS. 

Another problem encountered is the increase in power dissipation through the output stage. The output 
voltage of the driver is normally close to one supply rail, so when it tries to switch to the other, the active 
transistor has most of the supply voltages across it. The extra external capacitor holds the driver's voltage 
close to the supply voltage causing the output transistor to source a large amount of current. The 
combination of the large source current and large voltage causes it to dissipate large amounts of power. 
Operating at these prolonged bursts of high current ultimately increases the chip temperature, which can 
affect the long-term life of the device. Bipolar technologies are normally much better able to withstand such 
effects. 

A better solution, and the one employed by the drivers in SN75C185, is to place the slew-rate limiting within 
the chip itself. Using similar techniques to those employed for slew-rate-limited operational amplifiers, the 
slew rate of line drivers can also be limited. Using the Miller capacitance multiplying effect, the slew rate of 
the driver can be slowed down. The biasing current to the output transistors is unaffected by this technique 
and are more than sufficient to drive the 3 kClload as offered by the receiver. 
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2.4.4 Internal Noise Filtering 

The EIA-232-E standard states a maximum line cable capacitance of 2500 pF, which corresponds to an 
approximate line length of 20 meters. As the interface line gets longer,it becomes more susceptible to noise 
pick up from the surrounding environment. 

For operation at high data rates, the use of the differential line might be the best solution. If however, a 
low-cost and simple single-ended solution is required, then standard RS-232 devices can be modified to 
give noise protection. This is achieved by slowing down the response of the receiver's input. The maximum 
data rate specified in the standard is 20 kbps, corresponding to a minimum pulse period of 1 00 J.LS. Therefore, 
in normal applications, most devices are far faster than specification requires. 

To slow down older bipolar receivers such as SN75189s, a capacitor needs to be placed on each of its 
response control terminals. This means an additional four capacitors per device, which can be awkward and 
costly. The effect of this response control capacitor is to set up a low-pass filter on the receiver's input. In 
order to provide long pulse rejection, the capacitor needs to be quite large. Furthermore, the filter response 
is asymmetric, affording protection against positive noise voltage spikes only, negative spikes are 
unaffected, and tends to attenuate rather than reject short noise pulses. 

Receivers in the SN75C185 integrate on-chip filtering that reject fast transient noise pulses. The on-chip 
filters are more precise than filters implemented using external passive components. These filters are totally 
symmetrical, offering protection against both positive and negative noise pulses, and have the ability to 
reject, rather that attenuate, short noise pulses. To approach the level of filtering offered by the 'C185 
receivers, the standard '188-type receivers require much larger capacitors but still falls well short of filtering 
requirements. 
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3 Interface Circuits for RS-485, 
3.1 The Need for Balanced Transmission Line Standards 
This section focuses on industry's most widely used balanced transmission line standard, the EIA RS-485 
(referred to hereafter as RS-485). After reviewing key aspects of the RS-485 standard, you are introduced 
to the practicalities of implementing a differential transmission scheme based on a factory automation 
example. Finally, new additions to Texas Instruments EIA product line are discussed along with their 
application, where appropriate. 

Data transmission between computer system components and peripherals over long distances and under 
high-noise conditions usually proves to be very difficult, if not impossible, with single-ended drivers and 
receivers. Recommended EIA standards for balanced digital voltage interfacing provide the design 
engineer with a universal solution for long-line system requirements. 

RS-485 is a balanced (differential) digital transmission line interface developed to incorporate and improve 
upon the advantages of the current-loop interface and improve on the RS-232 limitations. The advantages 
are: 

• Data rate - 10 Mbps and beyond 
• Longer line length - up to 1.2 km 
• Differential transmission - less noise emissions 

3.1.1 Application Areas 
The RS-485 allows bidirectional multipoint party-line communication and can effectively be used for 
mini-LAN applications, such as data transmission between a central computer and remote intelligent 
stations. For example, a typical application could be RS-485 lines between point of sales terminals and a 
central computer for automatic stock debiting. 

As a result of its versatility an increasing number of standard's committees are embracing the RS-485 
standard as the physical layer specification of their communications standard. Examples include the ANSI 
(American National Standards Institute) Small Computer Systems Interface (SCSI) that is featured in 
Section 4, the Profibus standard, and the DlA Measurement Bus. 

1200 

RS-485 

••• 

KEY PARAMETERS 

Maximum common-mode voltage 
Receiver Input resistance 
Receiver sensitivity 
Driver load 
Driver output short-circuit limit 

1200 • Up to 32 Unit Loads (typ) 
• Half Duplex Communication 
• Protocol not Included In 

Specification 

SPECIFICATION LIMITS 

-7Vto12V 
12 kO minimum 
±200mV 
600 
150 rnA to GND 
250 rnA to -7Vto 12 V 

Figure 3-1. R~485 Specification Highlights 
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3.1.2 R8-485 
The balanced transmission line standard RS-485 was developed in 1983 to interface a host computer's 
data, timing, or control lines to its peripherals. The stapdard specifies the· physical layer only. Protocols, 
timing, serial or parallel data, and connector choice are all lett to be defined by the designer. 

RS-485 was originally defined as an upgrade to and a more flexible version of RS-422. Where RS-422 
facilitates simplex communication only, RS-485 allows for multiple drivers and receivers on a single line 
facilitating half-duplex communication. Like RS-422 the maximum line length is not specified but based on 
24-AWG cable, it is nominally around 1.2 km. Maximum data rate is unlimited and is set by the ratio of rise 
time to bit time, similar to RS-232. In many cases it is the length of the cable that limits the data rate more 
that the drivers due to transmission line effects and noise (see Section 1). 

The differences between RS-485 and RS-422lie primarily in the driver features that allow reliable multipoint 
communications. 

3.2 Process-Control Design Example 
To fully understand the considerations of designing an RS-485 system it is advantageous to take a specific 
design example. In this case we consider a factory automation system with a host controller and several 
out-stations. Each out-station is capable of transmitting as well as receiving data. 

The system has the following features and a general system specification is shown in Figure 3-2. 

• Furthest out-station is 500 m from the host controller 
• We require up to 3.1 out-stations on the line. With the host controller this totals 32 stations in total. 
• System data rate is 500 kilobits per second. 
• Only one cable is used for data transmission operating in half-duplex mode. 

Host System ( ) ( ) ( ) 

I I I 
Station Station Station 

One Two ... n 

Considerations: System Specifications: 
• Signal Attenuation => . 500 m Furthest Station 
• Line Loading • 32 Stations 
• Cable Choice • 500 kbps 
• Fault Protection • Asynchronous Half·Duplex 
• Stub Lengths Communication 
• Termination 

Figure 3-2. Process Control Design Example 

3.3 Line Loading 
RS-485 takes into account the need for line termination and the subsequent loading on the transmission 
line. The decision on whether to terminate the line or not is system dependent and is affected by the choice 
of the maximum line length and data rate. 



Line Termination -As we discussed in Section 1, the test for whether a transmission line is to be considered 
as a distributed parameter model or a lumped parameter model is dependent upon the relationship of signal 
transition time, tt, at the receiving end and the propagation time, tpcl, of the signal down the cable. The 
threshold between the two types of transmission line is given by the, following equation: 

If we build a margin of error into this equation a better test is to determine the relation of twice the transition 
time to 5 times the propagation delay: 

If the relationship 2tpd ~ 5tt is true, then the transmission line must be treated as a distributed parameter 
model and terminated accordingly. 

If the opposite is true than, 

2tpd ~ ~ is true and 

the transmission line can be treated as a lumped parameter model and termination is not necessary. 

To transmit data at the design goal of 500 kbps and comply with RS-485, the input transition time can be 
no more than 0.3 times the unit interval (ui). This establishes an upper limit on the transition time of: 

~ s 0.3 x ui· 

t. < a 3( 1 ) 
'1 - . 500 x 1 03 

~ s 60 x 10-9 s 

If we could obtain a cable with a phase velocity equal to that ofthe speed of light in a vacuum, the propagation 
delay of the cable would be 3.33 ns/m multiplied by 500 m or 1,665 ns. Using the criteria for determining 
that we have a transmission line: 

tt 
2tpd ~ S· 

3,333 ~ 12 

With the slowest possible signal transition and the fastest phase velocity, we have a transmission line. Using 
real-world components would only substantiate the fact that our 500 m half-duplex transmission line must 
be terminated at both ends. 

The Unit Load Concept - The maximum number of drivers and receivers that can be placed on a single 
RS-485 communication bus depends upon their loading characteristics relative to the definition of a unit load 
(UL). The RS-485 standard recommends a maximum of 32 ULs per line. 

One UL (at worst case) is defined as a load allowing 1 mA of current under a maximum common-mode 
voltage stress of 12 V or 0.8 mA at -7 V. ULs may consist of drivers and/or receivers and fail-safe resistors 
but does not include the ac termination resistors. 

The example in Figure 3-3 shows a UL calculation for the SN75ALS176B. Since this device is internally 
connected as a transceiv!9r (Le., driver output and receiver input connected to the same bus) it is difficult 
to obtain separate driver leakage and receiver input currents. For this calculation reference is made to the 
receiver input resistance, 12 kQ giving a transceiver current of 1 mAo This can be taken to represent 1 UL, 
which allows up to 32 devices to be connected to the line. 
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RS-485, Standard Specifies 
• Up to 32 ULs Doubly Terminated 

With 1200 . OUT 

• A UL That Allows 1 mA of Current 
Flowing Under a Maximum Common­
Mode Voltage Stress of 12 V and -7 V 

SN75ALS176B 
DE------. 

RE-----, 

0"'1--+-.... - A 
----c 

~~I---B 

SN75ALS176B ••••••••• (30 Mbps Transceiver) 
IL = 1 mA @ 12 V (Worst Case) Receiver Enabled 
UL = 1 = 1 UL 

T 
(i.e. 32 = 32 Transceivers/Transmission Line) 

Figure 3-3. The Unit Load Concept 

Obviously it may be possible to connect more devices than the' number given in the RS-485 
recommendation,' but this is at the designer's risk. 

3.3.1 Signal Attenuation 

Section 1.3 discusses attenuation in more detail but a rule of thumb for allowable attenuation is -6 dBV. 
Attenuation figures are usually supplied by cable manufacturers. The curve in Figure 3-4 shows the 
attenuation change versus frequency for 24-AWG cable. For 500 meters of cable and using 6-dBV, the 
maximum attenuation that can be tolerated is 0.35 dBV/30 meters. In this case, the 500 kbps data-rate 
frequency components of the signal up to 10 Mbps is still detectable at the receiver. This effect coupled with 
the variation of signal velocity with frequency (termed dispersion) results in distortion of the pulse at the 
receiving end of the line. 
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The simplest way to determine the affects of random noise, jitter, attenuation, and dispersion is with the use 
of eye patterns. For information on how to set up eye patterns, refer to Section 1.4 of this document. 
Figure 3-5 shows the distortion of the signal at the receiving end of 500 meters of 20 AWG twisted-pair cable 
at different data rates. Using the system constraint of 500 kbps, we see the distortion is limited to the 
rounding of the signal pulse. When the data rate is increased further, the affects of jitter then become 
noticeable. In this case, at 1 Mbps, we begin to observe 5% jitter. At 3.5 Mbps we start to loose the signal 
completely and the quality of transmission is severely degraded. The maximum allowable jitter in a system 
should be limited to 5%. The causes of jitter are discussed in more detail in subsection 1.4.2. 
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lIP to NRZ 
Generator Signal 
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TEST CONDITIONS 
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00/0 Jitter 

• 20 AWG NonShlelded Twisted-Pair Cable. 
(Belden Reference Type 8205). 
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• Doubly Terminated With 1000 
• SN75176B·Type Transceiver at Both Ends. 

200nslDlv 
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3500kbps 

100 nslDlv 

50% Jitter 

Figure 3-6. R8-485 Signal Distortion vs Data Rate 

3.3.2 Fault Protection and Fail-Safe Operation 
Fault Protection - Factory control applications generally require protection against excessive noise 
voltages. The noise immunity afforded by the differential-transmission scheme, and in particular the wide 
common-mode voltage range of RS-485 may be insufficient. Protection can be accomplished in a number 
of ways. The most effective being through galvanic isolation, which we discuss later. Galvanic isolation 
provides good system-level protection but requiring a higher cost. A less expensive solution can be 
accomplished by the use of protection diodes but with a lower level of protection. 

Figure 3-6 shows how external diodes offer transient spike protection for the SN75ALS176 RS-485 
transceiver. 
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Z1 = Z2 = BZX 85 Rated.at 12 V 
Z3 = Z4 - BZX 85 Rated at 6.8 V 

Figure 3-6. Input Protection for Noisy Environments 



RT is the usual termination resistance and is equivalent in value to the characteristic impedance of the line. 

Z1 and Z2 are chosen to protect the input from positive noise voltage spikes greater than 12 V while Z3 and 
Z4 protect the device from negative-going spikes greater than -6.8 V. The peak voltage at the peak current 
rating of Z1 and Z2 should be less than the absolute maximum ratings of the device. 

Fail Safe Operation - The feature of fail-safe protection is also a requirement in many RS-485 applications; 
however, its usefulness needs to be considered and understood at an application level. 

The Need For Fall-Safe Protection -In any party-line interface system with multiple driverlreceivers, there 
are long periods of time when the driving devices are inactive. This state is known as line idle and occurs 
when the drivers place their outputs into a high-impedance state. During line idle, the voltage along the line 
is left floating (i.e., indeterminate - neither logic-high nor logic-low state). As a result, the receiver can be 
falsely triggered into either a logic-high or logic-low state, depending upon the presence of noise and the 
last polarity of the floating lines. This is obviously undesirable as the circuitry following the receiver could 
interpret this as valid information. It beComes desirable to detect such a situation and place the receiver 
outputs into a known and predetermined state. The name given to methods that ensure this condition is 
called fail safe. An additional feature that a fail safe should provide is to protect the receiver from shorted 
line conditions, which can again cause erroneous processing of data. 

There are several ways to implement a fail safe, including a hard-wired fail safe using line bias resistors or 
with protocols. Protocols, although complicated to implement, are the preferred method. However, since 
most system designers, hardware designers in this case, prefer to implement such functions in hardware, 
a hard-wired fail safe is most often implemented. 

A hard-wired fail safe should provide a defined voltage across the receiver's input regardless of whether 
the signal pair is shorted together or is left open circuited. The fail safe should also be incorporated into the 
line termination, if present, when at the extremes of the line. 

Internal Fall Safe - Manufacturers have gone part way to faCilitating fail-safe design by including some form 
of open-line fail-safe circuitry within the integrated circuits. The extra circuitry is quite often just a large pullup 
resistor on the non inverting receiver input and a large pulldown resistor on the inverting input of the receiver. 
These resistors are normally in the range of 100 kg and, when used in conjunction with line termination 
resistors (typically 50 g to 100 g) to form a potential divider, only a few millivolts are generated differentially. 
As a result, this voltage (receiver threshold voltage) is insufficient to assume the receiver state. To use these 
internal resistors effectively means no line termination resistors can be used, which reduces the allowed 
reliabledata rate significantly. 

External Fall-Safe Open-Line and Terminated Conditions - A more reliable way of offering open-line 
fail safe is to use external pullup and pulldown resistors at one, and only one point on the bus (see 
Figure 3-7). There are two basic ways of doing this; one way is to polarize the line with the pullup/pulldown 
resistors and use these resistors to match the line impedance. Another way is to use large polarizing 
resistors while using an extra resistor to terminate the line. The first idea has one advantage in that it 
provides a low-impedance path to ac ground, so that any common-mode currents induced on the line have 
a low-impedance path to ground. However, a problem can be encountered with this method because the 
driver output now has to drive much lower common-mode impedances. If the driver output current capability 
is marginal, the device could go into output short-circuit current limit. The second .way, although requiring 
an extra resistor, does not load the driver's output to such an excess. 
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Figure 3-7. External RS-485 Fail Safe for Open- and Terminated-Line Conditions 

Placing external pullup and pulldown resistors, R1, on the non inverting and inverting inputs of the receiver 
produce an open-circuit fa:iI safe. Terminating the transmission line with its characteristic impedance, ZO, 
with R2 produces a potential divider between 2R1 and R2. The voltage formed across the line, VODZ, equals 

R2 

VODZ = Vee x 2R1~ R2 

Devices meeting the RS-485 receiver threshold voltage specifications require VID to be greater than 
200 mV. From this the relationship of R1 to R2 can be derived: 

V - V 
R1 = R2 x 1 x ee ODZ 

4 VODZ 

With Vee = 5V, VODZ = 200 mV and Zo = R2 ;;. 1000, yields R1 = 0.6 kn. 

Biasing the receiver in this way only provides open-line fail safe, it does not provide shorted-line fail safe. 
However, when using transceivers like the SN75ALS176, it is impossible to provide shorted-line fail safe 
configuration since the driver and receiver share the same Ie terminals; For devices like the SN75ALS176 
this open-liM configuration is the only hard-wired fail safe available. 

This termination uses 20 of the allowed 32 unit loads, leaving 12 available for transceiver connections, see 
Figure 3-7 (b. 

External Fail Safe With Shorted-Line Conditions - To implement protection from the shorted-line 
condition, more resistors are required. When the line is shorted the transmission line's impedance goes to 
zero and the termination resistors are also shorted. Putting extra resistors in series with the input to the 
receiver can provide shorted-line fail-safe protection. 



The extra resistors, R3 in Figure 3-7, can only be added when using devices with separate driver outputs 
and receiver inputs. Internally wired transceivers cannot be used for shorted-line fail safe. If this form of 
protection is required then a device such as the SN75ALS 180, with it separate driver outputs and receiver 
inputs, should be used. If a transceiver type device is used then the extra R3 resistors would cause extra 
attenuation of the output signal. The 'ALS 180 has its driver outputs fed directly to the line, then bypassing 
the R3 resistors. 

VCC 

---4t----~._ 0 V 

SN75ALS180 WITH SHORT-CIRCUIT 
AND OPEN·CIRCUIT FAIL SAFE 

AS SEEN BY DRIVER OUTPUT 

AS SEEN BY RECEIVER INPUT 

NOTE A: Cannot implement short·circuit fail safe with SN75176 type transceiver. 

Figure 3-8. Short·/Open-Circult Fall Safe 

Calculating The Resistor Values -If the line becomes shorted, R2 is removed from the circuit leaving a 
voltage across the receiver inputs of: 

V - Vx 2R3 
ID - ee R1 + 2R3 

For RS-485 applications the standard specifies the maximum input voltage threshold (VIT) to be greater than 
200 mY. So, a known state can be assumed when VIO > VIT or VID > 200 mY. This condition becomes the 
first design constraint. 

2R3 
1) Vee x R1 + 2R3 > 200 mV 

When the line goes into a high impedance state, the receiver sees the two R3s in series with R2 plus the 
two R1 s pulling up and down on either input. The receiver input voltage is now: 

VID = Vee x 2R1R~ ~22~32R3 
Relating this new VIO to the minimum specified in the standard, VIT, gives the second design constraint: 

2) R2 + 2R3 
Vee x 2R1 + R2 + 2R3 > 200 mV 
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The transmission line sees an effective line termination resistance of R2 in parallel with twice the sum of 
R1 and R3. This should match the transmission line's characteristic impedance, ZO, and therefore provides 
a third' constraint of: ' 

3) Zo = 2R2 x 2R1 ~1 :2 ~3 2R3 

The fourth and final constraint comes from the signal attenuation that the fail-safe circuit causes. 

3.3.3 Galvanic Isolation 
Computer and Industrial serial interfacing are areas where noise can seriously affect the integrity of data 
transfer. A proven route to improved noise performance for any interface system is galvanic isolation. 

Such isolation in data communication systems is achieved without direct galvanic connection or wires 
between drivers and receivers. Magnetic linkage from transformers provide the power for the system, and 
optical linkage provides the data connection. Galvanic isolation removes the ground loop currents from data 
lines; and, hence, the impressed noise voltage that affects the signal are also eliminated. Common-mode 
noise effects can be completely removed and many forms of radiated noise can be reduced to negligible 
limits using this, technique. 

For example consider the case of a process control system where the interface node, shown in Figure 3-9, 
connects between a data logger and host computer via a RS-485 link. 

_ 7500 1::: DE/RE~ 

R---__4 

6200 Isolated 5 V 
Supply 

RT 
(see Note A) 

Isolated Ground 

See Note B 

NOTES: A: The line matching resistor, RT. is used only at the ends of the cable. Terminated 
fail-safe circuitry may also be included at one point on the bus. 

6. Shield should be terminated to each chassis ground and earth ground at one point 
only. the third-wire ground should be earth grounded at one point only. 

Figure 3-9. ProcesS Control SN75LBC176 



When an adjacent electric motor starts up, a momentary difference in ground potentials at the data logger 
and at the computer may occur due to a surge in current. If no isolation scheme is employed for the data 
communication path, data may be lost during the surge interval and, in the worst case, damage to the 
computer could occur. . 

Circuit Description - The schematic shown in Figure 3-9 forms a one node interface for a distributed 
controlling, regulation, and supervision (DSCRS) system. Such a scheme could be used in a process control 
application. Transmission takes place via a two-wire bus, formed by a twisted-pair and ground wire with an 
overall shield connected in a ring circuit. Low power is useful in this type of application since many remote 
outstations are either battery operated or require battery backup capability and the size of the isolation 
transformer can be kept small. The bus driver used is the SN75LBC176. It was chosen for its low power 
consumption. 

Galvanic isolation is provided by means of three optocouplers/optoisolators. The 6N136 is chosen for its 
high data rate capability, tp = 75 ns (max), and its high voltage isolation. 

The 6N136 is designed for use in high-speed digital interfacing applications that require high-voltage 
isolation between the input and the output. Its use is highly recommended in extremely high-ground-noise 
and induced-noise environments. ' 

The 6N136 consists of a GaAsP light-emitting diode and integrated light detector, compose of a photo diode, 
a high-gain amplifier and a Shottky-clamped open-collector output transistor. An input diode forward current 
of 5 mA switches the output transistor low, providing an on state drive current of 13 mA (eight 1.6 mA TTL 
loads). A TTL input is provided for applications that require output transistor gating. 

Housed in a single 8-terminal dual-inline-plastic package, the 6N 136 is characterized for operation over the 
temperature range of O°C to 70°C. The internal Faraday shield provides a common-mode transient immunity 
of 1 000 V J.1S. 
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4 Interface Circuits for SCSI 
4.1 SCSI Overview 
Small Computer Systems Interface (SCSI) details the ANSI specification for a peripheral bus and command 
set. The specifications defines a high-performance peripheral interface that distributes data independently 
of its host, helping to free up the host for more user-oriented commands. Already there are a large number 
of disk drives, notebook PCs and CD-ROM drives incorporating a SCSI port (see Figure 4-1). 

• Multipoint Half-Duplex Transmission 
• 18 (8-Bit Data) or 27 (16-Blt Data) 1/0 Lines 
• Single-Ended and Differential (RS-485) Interface 
• 25-Meter Line Length for Differential SCSI 
• Up to 10 Million Data Transfers Per Second 

Figure 4-1. Typical SCSI Peripheral Bus Layout 

Basic SCSI is an 8-bit parallel I/O bus with a parity checking line and nine control/handshake lines making 
18 lines total. More recently, in order to increase the data throughput, the data bus has been increased to 
16 bits with two parity bits while maintaining the nine control lines, making a total of 27 lines. This is referred 
to as Wide SCSI. 

4.1.1 SCSI Physical layer 

There are two electrical specifications referred to in the SCSI standard - single ended and differential. 

It is beyond the scope of this section to discuss the complete SCSI standard, we shall concern ourselves 
here with the physical layer only. For more information on the standard you are encouraged to refer to the 
numerous publications on SCSI. 

Single-Ended Interface - The single-ended driver and receiver configuration utilizes TTL logic levels and 
is primarily intended for applications with a cabinet, the maximum line length being limited to 6 meters and 
the data rate is normally limited to 5 million transfers per second (Mxfers/s), although careful system design 
can create a maximum transfer rate up to 10 Mxfers/s. 

Differential Interface - The differential driver and receiver configuration uses the EIA RS-485 standard and 
is primarily concerned with transmitting data between cabinets, on heavily loaded buses, or in high-reliability 
systems with a maximum line length of 25 meters and data rates up to 10 Mxfers/s. 
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4.2 Single-Ended SCSI 
4.2.1 Termination of Single-Ended Bus 
Termination of the single-ended SCSI bus is becoming increasingly important as designers strive for faster 
system speeds. If error-free data rates of 10 Mbps over a 6-meter bus are to be achieved then signal integrity 
must be preserved. Termination reduces unfavorable transmission line effects such as reflections and 
distortion that can degrade system performance as signal speeds increase. Proper termination of 
bidirectional buses, such as SCSI, require terminators at each end of the cable. 

4.2.2 Signal Transitions 

The potential for high rates depends upon quick, clean transitions between low and high signal levels. The 
range of SCSI signals is shown in Figure 4-2. A low to high transition or deassertion of a signal is initiated 
byan open collector driver switching off and causing an instantaneous voltage step to travel down the line. 

3 t----, 

oC=~==========~= 

2.85 V Typical SCSI Open Circuit Voltage 

2.5 V SCSI Minimum Voltage for Deasserted Signal 

2 V SCSI Minimum Voltage for Deasserted Signal 

0.8 V Maximum Voltage for Asserted Signal 

0.5 V SCSI Maximum Voltage for Asserted Signal 

0.2 V Typical Driver Asserted Signal 

Figure 4-2. SCSI Bus Signal Range 

The size of the first step on deassertion depends upon the amount of current in the line (Id, the characteristic 
line impedance seen by the signal (ZO) , and the driver low-level output voltage (VOL), and can be calculated 
as follows: 

To achieve the maximum data rate the first step needs to exceed the receiver threshold voltage in a single 
transition. Although the 110 n impedance of a typical SCSI ribbon cable suggests that this requires only 
limited line-current capability, the impedance seen by a signal is always less than half the specified cable 
value. Extra capacitance due to peripheral connections to the bus, transmission line effects, and the position 
of the signal source can all combine to reduce the effective impedance to 30n or less. 

To make up for this low impedance, it is the terminator's job to source as much current as possible during 
deassertion. This role is restricted by the SCSI specification, however, which limits each terminator to 
supplying a maximum of 24 rnA to prevent the line current from exceeding the 48 rnA current sink limit of 
the open collector drivers. , 

The role of the SCSI terminator is not confined to low-to-high signal transitions. Once a signal has been 
deasserted the terminator is required to bias the bus lines to the correct open circuit voltage level and 
thereby provide maximum noise margins. 
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4.2.3 Passive and Active SCSI Termination 
SCSI termination has traditionally been carried out using passive termination networks. As illustrated in 
Figure 4-3 these consist of two resistors for each signal line; a 220 n pullup resistor connected to the 
termination power source (TERMPWR), and the 330 n pulldown resistor connected to ground. A Shottky 
diode is needed by all termination schemes to protect the power source from reverse currents. 
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Line Current Depends Upon Termination 
Scheme < 48 mA 
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t- ro~ 
° ° 100 

Tlme-ns 
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Figure 4-3. Single-Ended SCSI Termination 

This type of termination at each cable end typically results in a maximum line current of around 34 mA. 
Assuming the terminator is on a heavily loaded bus, signified by an impedance of approximately 32 n, the 
equation in Figure 4-3 gives a first step value of 1.76 V - well short of the desired 2-V level. 

In additional to this limited current capability and the power consumption penalty imposed by the resistor 
dividers, passive terminators also suffer from an unregulated line bias voltage. As a result the line voltage 
fluctuates with variations in the load current and TERMPWR leading to smaller noise margins and reduced 
data rates. 

The most common alternative to passive termination replaces the resistive network with a voltage regulator 
in series with a single 11 o-n resistor for each line (see Figure 4-3). This method, known as Active, Boulay, 
or alternative 2 termination, was developed to overcome two of the main shortcomings of passive 
termination. 

4-51 



The 110 Q resistors increase the typical line current available on deassertion to 42 mA, which, from a 
transmission line viewpoint, is equivalent to a 35% increase in load impedance. The line current and the 
high-level noise margins are also more stable since TERMPWR is no longer used to set the bias voltage 
directly. Instead it is used to form the input to the voltage regulator, which then provides a regulated bias 
voltage (see Figure 4-4). 
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Figure 4-4. Current-Source Termination 

4.2.4 Current-Source Termination Using the SN75LBC968 

There are numerous analog problems associated with driving the single-ended SCSI bus and single-ended 
parallel buses in general. The SN75LBC968 addresses most of them. This devices exhibits ,the analog 
performance to maximize first-step assertion levels in wired-OR lines and minimize radiated emissions, 
crosstalk, and radiated emission susceptibility. 
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16 Real SCSI Loads - 25 pF On 4-lnch Centers 
10.1-lnch Stabs (Including That On Drive) 

SCSI Data Only, Active Negation All Lines 
Four Inches Between Exciter and Comparator 

Figure 4-5. High First-Level Step Comparisons 



The fundamental cause of the low first-step level is added loading of the bus with distributed capacitance 
from the attached devices. The '968 addresses this by offering a lower capacitance to the bus of only 13.5 
pF and nearly one--half of the maximum allowed by standard. The current-mode termination of the 
SN75LBC968 supplies a constant current to the line when the bus voltage falls below 2.5 V. This makes the 
termination current. (and the next low-to-high voltage step) independent of the low-level (asserted) bus 
voltage, unlike voltage-mode terminators. The constant current supplied by the '968 provides 16% more 
minimum current than Boulay termination and 33% more than passive termination. This extra current 
translates directly to first-step noise margin. The line drivers of the SN75LBC968 have a feature that was 
introduced in the SCSI standards to address the first-step problem and is called active negation. This active 
negation is a controlled amount of output current from the driver during the transition from assertion to 
negation and is now required on the highest speed versions of SCSI. 

As we know, there is a capacitance between parallel conductors that is a function of the dielectric, distance, 
and conductor shape. We also know that the magnitude of the current through a capacitor is the product 
of e, 00, and C, where e is the voltage across the capacitance, C is the capacitance, and 00 is the angular 
frequency (2m) of the signal. In a parallel data bus, the current through this coupling capacitance generates 
a noise voltage in adjacent signal lines and, if large enough, can cause erroneous interpretation of the signal 
logic state. This is crosstalk and is a major limitation to the ultimate data transfer rates of single--ended 
parallel buses. 

Since there is usually little that can be done with C or e, the SN75LBC968 driver circuit reduces the amount 
of crosstalk by limiting 00. The highest frequency in a binary signal is present in the transition between logic 
states. By necessity, three to five times the fundamental switching frequency is required to adequately define 
the instance between states. However, energy at higher frequencies is not needed for data transmission 
and can only lead to more emissions and crosstalk. 

Since all single--ended SCSI drivers may not be as analog friendly as the '968s, the receiver of this device 
has a noise filter and a large amount of input hysteresis to reject all but the wanted signals. The noise filter 
rejects voltage spikes less than 5 ns while the 600 mV _ of hysteresis rejects lower frequency noise with 
magnitudes below this level. These features not only help reject crosstalk-induced noise, but make the bus 
less susceptible to noise from sources outside the bus as well. 

Nine current-mode terminators have been integrated with nine--lines drivers and receivers that provides a 
common multiple to the byte--parity-arranged SCSI bus. With the nine control lines; an 8-bit SCSI bus can 
be implemented with two transceivers, a 16-bit bus With three, a 32-bit bus with five, and so on. The other 
features of this device, such as 3-V logic compatible inputs, power-up/-down glitch protection, and shrink 
small-outline packaging with flow-through architecture, make this an excellent solution to driving high-speed 
parallel data buses with single--ended signals 

4.2.5 Power Considerations 
As well as enabling increased date rates, termination also increases the power consumption of a SCSI 
system. As SCSI has found increased usage in portable or battery powered systems, this has become more 
important. Exactly how much more power is needed depends upon the method of termination, but this is 
not quite as obvious as it may first seem. 

During data-on periods, the power dissipation of each of SCSI termination method is very similar. For an 
8-bit bus with all the data lines asserted, the power dissipation in the termination is approximately 1 W. 

During data-off periods the position significantly changes. The resistor dividers of a passive terminator still 
draws around 750 mW of power. Both the SN75LBC968 and Boulay terminators, however, require a total 
quiescent current of less then 10 mA, providing a 30x saving in power consumption. 



4.3 Differential SCSI 
4.3.1 SN75LBC976DL: Two-Chip Differential SCSI 
Much debate has taken place on differential versus single-ended SCSI for data rates above 5 million 
transfers per second (Mxfersls). It is clear, however, that for data rates approaching 10 Mxfersls and at line 
lengths in excess of a few meters, differential SCSI is essential. 

As we discussed earlier, the standard 8-bit interface is made up of eight data lines, one parity bit, and nine 
control lines, making 18 channels in total. The only differential transceivers capable of transmitting at a 10 
Mxfersls data rate have utilized the low-power schottky (LS) and advanced low-power schottky (ALS) 
technologies. Using these technologies and considering the 18 transceivers for each interface, the power 
consumption is quite considerable, 2.4 W with all drivers disabled. Turn the drivers on and the power 
consumption rises to nearly 4 W. 

From a designer's viewpoint, 2.4 W is a considerable amoLint of heat to remove from a system. This is 
evident in the case of compact hard disk drives where equipment size is a limiting a element. A further factor 
is board area, using one discrete transceiver foe each channel (i.e., eighteen 8-pin SO packages) is 
unacceptable for many applications. 

From a semiconductor designer's view point, integrating a number of transceivers is of course possible 
however, the limiting factor once again is power dissipation. The SN75LBC976 is designed to overcome 
both the problems of power dissipation and integration (see Figure 4-6). The device incorporates on a single 
IC, nine R8-485 configurable transceivers, each capable of transmitting at 10 Mxfersls. This is made 
possible using LinBiCMOSTM technology. With all drivers disabled, the quiescent power consumption of the 
'LBC976 isa mere 1.5 mW, with all drivers enabled the quiescent consumption rises to 45 mW, a 
considerable saving over LS and ALS parts. The package size has also been reduced to a minimum using 
the 0.635 mm pitch 56-pin shrink small-outline package (SSOP) which reduces board area significantly 
compared with alternate packages such as plastic leaded chip carrier (PLCC). The reader should note that 
irrespective of the device power, there is still the relatively high line current. The SSOP package has been 
thermally enhanced to handle this level of power dissipation. We will cover this point later as we look at the 
thermal characteristics of the package. 

• Thermal and Current Limit Protection 
• > 10 Mllilon Tranafera Per Second (Mxferals) 

• Space Efficient Package (11 x 18 mm Footprint) 
• 1.4 mA Standby Supply Current 

Impl.ments SN75178-
Type Transceiver 
Function for Dats 
and Contl'ol Lines 

Implements Wlred-OR 
for Busy, Reset 
and Select Lines. 

High-Impedance State 

Flgure~. The. SN75LBC976 Used In A Two-Chip Differential SCSI 

LinBiCMOS is a trademark of Texas Instruments Incorporated. 



The SN75LBC976· is fully configurable for connection to any type of SCSI system arrangement. The nine 
channels can be arranged into seven possible channel functions using the BSR, COED, CDE1 , CDE2, CRE 
control terminals. 

The 7 channel configurations are: 

• Transparent permanently enabled receiver 

• Transparent permanently enabled driver 

• Bidirectional transceiver with direction control 

• Driver with enable control 

• Open-ended driver for wired-OR control lines 

• Driver with ORed data and enable lines 

• Permanent high-impedance state 

4.3.2 SCSI Skew Considerations 

SCSI, as we have discussed, is a parallel data bus. This is also the case with the intelligent peripheral 
interface (IPI). IPI is similar to SCSI in that it is a high-speed peripheral bus with the same high-speed 
differential interface requirements. Being parallel, both standards transfer data over the cable more than one 
bit at a time. SCSI and IPI allow 8-bit (one byte) or a 16-bit (one word) data width and transfers as often as 
once every 100 ns or 10 million transfers per second. 

Since the logical state Qf anyone bit can change every 100 ns, this defines a period during which the logical 
state should be valid across the bus. This is the unit interval (UI). The voltage transitions that define the start 
and end of the UI can propagate along the bus at different velocities due to the physical differences along 
each electrical path. So the original UI at the start of the electrical path is different at the destination. 

lime variation of the defining voltage transitions is typically called skew. The limit for skew, designated 
tsk(lim), is the fastest propagation delay minus the slowest propagation delay along any part of the bus. This, 
in effect, reduces the UI by tsk(lim) establishing a minimum unit interval, Ulmin, that can be transmitted with 
a particular data bus. 

The proposed SCSI-3 standard for fast transfers (10 Mxfers/s), defines Ulmin in terms of setup and hold 
times at the SCSI connector for interoperability with any other SCSI device. At the time this document is 
being written the requirements are as shown in Figure 4-7. 
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• tRXCONNECTOR_SETUP = tRXCHIP _SETUP -tSK_RCVR -tSK_FOIL ~ 15 ns 

• tRXCONNECTOR_HOLD = tRXCHIP _SETUP -tSK_RCVR - tsK_FOIL ~ 25 ns 

Figure 4-7. SCSI-3 Fast Transfer Skew Budget 

Receiving 
Controller 

Chip 

The budget behind the connector is left to the designer and depends upon the SCSI controller, transceivers, 
and layout being used. Table 4-1 shows some skew budget examples with various controller chips that 
comply with the requirements at the SCSI connector. The recommended column is data for the worst case 
number for SCSI controllers surveyed by the SCSI SPI working group and budgets 8 ns for the external 
driver and 9 ns for the external receiver. This is the origin of the tsk(lim} specifications in the SN75LBC976 
data sheet 

Table 4-1. Transceiver Skew Budgets for Various SCSI Controllers 

PARAMETER RECOMMENDED VENDOR VENDOR VENDOR UNITS BUDGET A B C 

min Tx_controller setup = 32 30 35 35 ns 

min Tx controller hold = 42 42 45 45 ns 

min Rx controller setup = 5 0 5 0 ns 

min Rx_controller_hol = 15 20 15 10 ns 

tsk etch = 1 1 1 1 ns 

max tsk dvr = 8 6 11 11 ns 

max tsk rvc = 9 4 9 14 ns 
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The time it takes one transceiver of the 'LBC976 to change logic states is called the propagation delay time. 
For a driver this is designated as ~(o) and a receiver this is designated tpd and does not differentiate whether 
the logical transition is from high-to-Iow or low-to-high level. The tsk(lim), as specified in the data sheet and 
the recommendation of the SCSI standard are assured by measuring the propagation delay time of each 
channel of each 'LBC976 and accepting only those devices within the specified tsk(lim) range. To keep the 
production costs of the 'LBC976 reasonable, these tests are done at 25°C and at 70°C ambient 
temperatures at a V CC of 5 V. 

Admittedly, the die temperatures and supply voltage are all the same (or nearly the same) during Tl's 
production testing and not necessarily the same would be seen in actual use. However, the sensitivity of 
the propagation delay times to these factors is the same and is repeatable from device to device. In other 
words, as long as the operating environment of all of the SCSI interface channels is similar, the change in 
propagation delay times from the data sheet conditions are the same. This maintains the tsk(lim) specification 
even though the actual propagation delay times may change. 

It is nearly impossible to predict the instantaneous die temperatures of these devices in actual use. Due to 
the nondeterministic nature of the state of anyone channel and the averaging affect of nine channels and 
of the package thermal time constant, the die temperature must be considered using the mean power 
dissipation. It is also reasonable to assume that mean power dissipation of separate devices on the same 
printed circuit board to be close to each other and the temperature of the air around them does not have 
a large gradient between them. Even if there is an air temperature gradient of 45°C, there would be only 
about a 2-ns difference in the driver propagation delay times and little or no difference in the receiver 
propagation delay times. If such a temperature gradient actually existed across a board, it is likely that skew 
budgets are not going to be the problem with the equipment. 

4.3.3 SN75LBC976 Channel Power Dissipation Considerations 
Channel Power Dissipation - To understand the SN75LBC976 power dissipation when connected to a 
SCSI bus and the subsequent heat-sinking requirements, we need to develop a realistic model for the power 
consumption under working conditions. We must consider the power dissipation within the silicon. There 
are three primary sources - the dc quiescent power, the ao or switching power, and the dc or resistive losses 
in the output drivers. 

The current necessary to bias the circuits of a single enabled 'LBC976 differential driver is typically 0.53 mA 
and a maximum of 1.1 mAo A single enabled receiver circuit requires 3.22 mA typically and 5 mA maximum. 
The typical values have been measured on 94 SN75LBC976DLs from three different wafer lots. The 
maximums have been verified over temperature on the same samples. 

It follows that the driver quiescent power consumption, POCC is: 

PDCC = ICC x VCC 

= 0.53 mA x 5 V = 2.65 mW jchannel average 

= 1.11 mA x 5.25 V = 5.83 mW jchannel maximum 

And the receiver quiescent power, PRCC is: 

PRCC:i::: ICC x VCC 

= 3.22 mA x 5 V .;, 16.10 mW jchannel average 

= 5 mA x 5.25 V = 26.25 mW jchannel maximum 

The average ICC of a representative sampling of the SN75LBC976 has been measured to be 9.77 mA for 
nine unloaded drivers switching at5 MHz (10 Mbps), a 50% duty cycle, and with VCC = 5 V. Nine receivers 
at the same frequency and duty cycle and unloaded outputs consumed 36 mA average. Since both 
measurements include POCC or PRCC, they are subtracted below: 
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Driver switching losses, POAC, at 5 MHz: 

PDAC + PDCC(average) = (lcc(average/9) x VCC 

P DAC = (lcc(average/9) x V CC - P DCC(average) 

= (97.7/9) x 5 - 2.65 

= 51.6 mW/channel 

Receiver switching losses, PRAC, at 5 MHz: 

PRAC + PRCC(average) = (lcc(average/9) x VCC 

P DAC = (I Cc(average/9) xV CC - P RCC(average) 

= (36 mA/9) x 5 V - 16.10 

= 3.9 mW /channel 

The output stage losses vary with the magnitude of the output voltages or the output transistor saturation 
voltages and with the load conditions. The following is based upon the solution of the equivalent circuit of 
a differential SCSI bus and no further proof is included in this analysis. 

For the differential driver, the worst case condition is with a driver asserting the line with SCSI bus termination 
and a differential output voltage of about 2 V. Under these conditions there would be 144 mW dissipated 
in the output transistors when asserted and 71 mW when negated. The average output voltage of the 
SN75LBC976 driver is 2 V. As such, the average power dissipated in the output transistors is also a worst 
case condition. 

Driver output dc losses with the line asserted, POOH, is given by: 

POOH = 144 mW /Channel 

Driver output dc losses with the line negated: 

POOL = 71 mW/Channel 

The receiver output stage is rated for sinking 8 mA at a maximum low-level output voltage of 0.8 V. 

Receiver output dc losses,' PRO, is given by: 

PRO = 8 mA x 0.8 V = 6.4 mW/Channel maximum 

Since POCC+ POAC+ POO»PRCC+ PRAC+ PRO, the worst case power dissipation in adatachannel occurs 
when the driver is enabled and transmitting data. This case is used to analyze the device power dissipation. 

Device Power Dissipation - Assuming the probability that anyone bit on the bus is asserted is equal to 
the probability of anyone bit on the bus being negated, the state of the output is nondeterministic, and the 
thermal time constant of the device is long with respect to the data transfer period, the die temperature is 
determined by the mean power dissipation. In the driver output, this is the mean of the asserted and negative 
values: 
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Mean device output dc losses: 

POO(OEV) = (POOH + POOL)/2 x 9 channels 

= (144 mW/Ch + 71 mW/Ch)/2 x 9 channels 

= 967.5 mW 

From the assumptions above and the probability that the driver output changes state on the next cycle is 
equal to the probability that it does not, the mean power dissipated due to driver switching is one-half POAC, 
which was measured with the switching loss occurring every cycle. 

Mean device switching losses: 

POAC(OEV) = POAC/2 x 9 channels 

= (51.6 mW /ch)/2 x 9 channels 

= 232.2 mW 

Total device quiescent power: 

P OCC(OEV) = P OCC(average) x 9 channels 

= 2.65 mW /Ch x 9 channels 

= 23.85 mW 

The total mean power dissipated in nine enable drivers transmitting over a SCSI bus for several package 
thermal time constants is then: 

PO(OEV) = POO(OEV) + POAC(OEV) + POCC(OEV) 

= 967.5 mW + 232.2 mW + 23.85 mW 

= 1223.6 mW 

4.3.4 Junction Temperature and Layout Considerations 

Measurements of the thermally enhanced 56-pin SSOP package and lead frame (see Figure 4-:8) used on 
the SN75LBC9760L were performed on a 130 mm x 98 mm six-layer printer circuit board with the ground 
and heat-sinking terminals connected to a second layer ground plane through the first via interconnect. The 
ground plane was 0.254 mm below the surface of the board and was a 1-oz. copper layer. The two tests 
resulted in junction temperature rise above ambient temperatures of 52.9 and 46.6°C/W with zero air flow. 

The mean junction temperature rise above ambient when all drivers are enabled and transmitting data over 
the SCSI bus for several package thermal time constants can then be calculated using the following. 
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1.2W 

t 

'----e-- T J = 150°C 
Figure 4-8. Thermally Enhanced 56-Pin SSOP Package 

Junction temperature rise above ambient: 

TJ - T A = 6JA x PD(DEV) 

= (52.9<>C/W + 46.6°C/W)/2 x 1233.6 mW x 1 W/1000 mW 

= 60.8°C 

Most designs require two junction temperature conditions to be met. The junction operation temperature 
should not exceed 150°C under worst case operating conditions and the average operating junction 
temperature should be no more than 110°C. 

Since the worst case condition of all nine channels transmitting data was used for analysis, the maximum 
ambient air temperature (T A) with. no air flow should be: 

T A(max} = 150'C - 60.8'C = 89.2 'C 

When evaluation the average operating junction temperature the effects of transmit/receive duty cycle 
communication port activity must be taken into account. 

4.4 Driving the Wired-OR SCSI Lines with the SN75LBC976 
The control lines of the SCSI bus have three Wired-OR lines, they are busy (BSY), reset (RST) , and select 
(SEL). These lines are wired-OR in that the line drivers connected to these lines drive in one direction only 
(assertion) and are 3-stated (high impedance) when negated. This allows numerous drivers to be active at 
the same time without affecting the logic state of the line and requires that all drivers be released or off before 
the logical state can change. When 3-stated, the bus termination network passively negates the signal. 
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The technique used for wired-OR operation with differential transceivers is to input the signal into the driver 
enable terminal and connect the driver input to a fixed logic level input. When the input signal to the driver 
enable is active (high), the driver becomes enabled and the outputs drive the SCSI bus to the state of the 
driver input. When the input signal at the driver enable goes low, the driver turns off and allows the bus 
termination to negate the signal on the bus after all other drivers on the bus are also shut off. 

Many communications controllers used for differential SCSI have separate inputs and outputs for these 
signals. When used with the SN75176-type RS-485 transceiver, these controller II0s can be directly 
connected to separate driver enable inputs or receiver outputs. The SN75LBC976 device does not have a 
separate driver input and receiver input, these are tied together internally to save terminals. 

Controllers with separate II0s can still be used with the 'LBC976 using the connections shown in Figure 4-9. 
The controller output goes high and enables the driver and disables the receiver. Upon disabling the 
receiver, the external pullup or pulldown resistor drives terminal A of the 'LBC976 to the correct level for bus 
assertion and the driver asserts the SCSI signal line. When the controller output goes low, the driver disables 
and allows the termination to negate the bus signal. After a short delay, the receiver outputs are enabled 
and reflect the logical sate of the bus signal. 

_ r If 0 Is Open Drain 

560" 

1/0 I--~""""'--I 
I 

EN I--="""",'+---=-. 
+ 

Active High Bidirectional 1/0 With Separate Enable 

_ r If 0 Is Open Drain 

560" 

ilo I--~""""'--I 
I 

EN 1----=+--.. 
+ 

Active Low Bidirectional 110 With Separate Enable 

I 

. r If 0 is Open Drain 

560" 

o I--==.+---=-. 
+ 

Wired-OR Driver and Active High Input 

I 
ot ~---___ --I 
EN 1--="""",.+----'-. + 

Separate Active High Input, Output and Enable 
to Must be Open Drain 

i 
ot I---e-'-'---I 

EN I---=+---=-. 
+ 

Active Low Bidirectional 110 With Separate Enable 
to Must be Open Drain 

Wired-OR Driver and Active Low Input 

Figure 4-9. Typic.al SCSI Transceiver Connections 
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5 Summary and Further Information 
5.1 EIA Standards 
For details and a copy of the Catalog of EIA & Jedec Standards & Engineering Publications and for copies 
of EIA standards contact the Electronic Industries Association 

EIA Standard Sales Office 
2001 Pennsylvania Avenue, N.W. 
Washington, D.C. 20006 
United States 
Telephone Number + 1 (202) 457-4966 

5.2 References 
The following books were invaluable in producing this section: 

1. Digital, Analog, and Data Communication, - William Sinnema and Tom McGovern - Prentice-Hall 
International-ISBN 0-835-91313-9. 

2. Data Transmission, - D. Tugal and O. Tugal- McGraw Hill 
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MECHANICAL DATA 

AUGUST 1995 

o (R-POSO-G**) 
14 PIN SHOWN 

PLASTIC SMALL-OUTLINE PACKAGE 

rTl 0.050(1,27) 1 

1 ~ -::-~:-:-:~!:-:-~ ~:~'::c:~=-~ 1-$-1 0.01 0 (O,25)@1 

14 I 8 ----..-r 
I 0.244 (6,20) 

0.228 (5,80) 

0.157 (4,00) 
0.150 (3,81) 

l---------I_*_ 

7 

rfillbiibiiLid~ t 0.010 (O,2;} 
0.069 (1,75) MAX 0.004 (O,1 0) 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 

~ DIM 

A MAX 

A MIN 

C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15). 
D. Four center pins are connected to die mount pad 
E. Falls within JEDEC MS-012 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

8 14 16 

0.197 0.344 0.394 
(5,00) (8,75) (10,00) 

0.189 0.337 0.386 
(4,80) (8,55) (9,80) 

40400471 B 10/94 
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MECHANICAL DATA 

AUGUST 1995 

DB (R-PDSO-G··) 

28 PIN SHOWN 

5,60 8,20 
5,00 7,40 

............,.O.,..,.,..,..,..~~ ~ 
14 

r --± eo MAX 0,05~ 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Body dimensions do not include mold flash or protrusion not to exceed 0,15. 
D. Falls within JEDEC MO-150 

~TEXAS . 
INSTRUMENTS 

PLASTIC SMALL·OUTLINE PACKAGE 

40400651 B 10/94 
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MECHANICAL DATA 

AUGUST1995 

OGG (R·POSO·G··) 

48 PIN SHOWN 

PLASTIC SMALL·OUTLINE PACKAGE 

6,40 8,40 
6,00 7,80 

~~~J 
24 

A-------+I 

~bDDDDDDDDDDDDDDDDDDDDDDDd~ 
~,20MAX 0,10MIJ 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 

Seating Plan~ 
1=10,10 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

40400781 B 10/94 



MECHANICAL DATA 

AUGUST 1995 

DL (R-PDSO-G**) 
48 PIN SHOWN 

PLASTIC SMALL-OUTLINE PACKAGE 

0.299 (7,59) 
0.291 (7,39) J 0.420 (10,67) o ~~~~~ 

~~1 ....,..,.,.,.,......,.,.,..,.A,.,......,.,..~ ~~ ~ ~ ~~~ ~ ~,..,.,.......-!~+-----"-1 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (O.15). 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303. DALLAS. ,TEXAS 75265 

40400481 B 10194 



MECHANICAL DATA 

AUGUST 1995 

ow (R-POSO-G**) 
16PINSHOWN 

PLASTIC SMALL-OUTLINE PACKAGE 

~ DIM 

..,....,.,~'"='" 1-$-1 0.010 (0,25) @ 1 
A MAX 

1ll0'419 (10,65) 
0.400 (10,15) 

A MIN 

0.299 (7,59) 
0.293 (7,45) 

Ir---------..IJ 
8 

r filWiJUUillJl)~ t 0.012 (0,30~ 
0.104 (2,65) MAX 0.004 (0,10) 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15). 
D. Falls within JEDEC MS-013 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

16 20 

0.410 0.510 
(10,41) (12,95) 

0.400 0.500 
(10,16) (12,70) 

24 28 

0.610 0.710 
(15,49) (18,03) 

0.600 0.700 
(15,24) (17,78) 

0.050 (1,27) 
0.016 (0,40) 

40400001 B 10/94 
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MECHANICAL DATA 

AUGUST 1995 

FK (8-CacC-N**) 
28 TERMINAL SHOWN 

LEAD LESS CERAMIC CHIP CARRIER 

NO. OF 18. 17 16 15 14 13 12 TERMINALS 1-----,,...-----4-'------r---I 

19 11 

20 10 

21 9 
BSQ 

22 8 
ASQ lJj23 

24 

25 

,'------------------< 
~~~_J~~_''_~_''_~ 

7 

6 

5 

26 27 28 234 

0.020 (0,51) -.I 14- , 
.0.010 (0,25) . I U 

t 0.020(0,51) 
0.010 (0,25) 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing Is subject to change without notice. 
C. This package can be hermetically sealed with a metal lid. 
D. The terminals are gold plated. 
E. Falls within JEDEC M8-004 

~1ExAs 
INSTRUMENTS 

5-8 POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MIN 
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FN (8-PQCC·J**) 

20 PIN SHOWN 

3 

0 

01 

~ 
0 0.032 (0,81) 

0.026 (0,66) 
4 18 

E E1 

C 14 

9 13 

NO. OF DIE D1/E1 
PINS 

** MIN MAX MIN MAX 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. Falls within JEDEC MS-018 

-!!1 TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

MECHANICAL DATA 

AUGUST 1995 

PLASTIC J·LEADED CHIP CARRIER 

0.180 (4,57) M"X 
0.120 (3,05) 
0.090 (2,29) 

0.020 (0,51) MIN 

02/E2 

-*- D2/E2 

1d~ 
0.013 (0,33) 

1-$-10.007 (0,18) ®I 

D2/E2 

MIN MAX 

40400051 B 10/94 
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MECHANICAL DATA 

AUGUST 1995 

J (R·GDIP·T**) 
14 PIN SHOWN 

CERAMIC DUAL·IN·LINE PACKAGE 

14 16 

A MAX 
0.310 0.310 

B (7,87) (7,87) 

A MIN 
0.290 0.290 
(7,37) (7,37) 

B MAX 0.785 0.785 
(19,94) (19,94) 

C 
B MIN 0.755 0.755 

-.l (19,18) (19,18) 

C MAX 0.280 0.300 
(7,11) (7,62) 

C MIN 
0.245 0.245 
(6,22) (6,22) 

0.100 (2,54) 0.020 (0,51) MIN 
0.070 (1,78) 

h+r,.-r-r....,....,..,,...,......,-,......,....,....-,-iR~ ~ 
===--*- Seating Plane 

T 0.130 (3,30) MIN 

--J ~ 0.100(2,54) I JL t 
0.023 (0,58) 
0.015 (0,38) 

0.014 (0,36) JL 
0.008 (0,20) , 

NOTES: A. All linear dimensions are in inches (millimeters). 
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B. This drawing is subject to change without notice. 
C. This package can be hermetically sealed with a ceramic lid using glass In!. 
D. Index point is provided on cap for terminal identification only on press ceramic glass Int seal only 
E. Falls within MIL-8TD-1835 GDIP1-T14, GDIP1-T16, GDIP1-T18, GDIP1-T20, and GDIP1-T22 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

40400831 B 10/94 



MECHANICAL DATA 

AUGUST 1995 

JG (R·GDIP·T8) CERAMIC DUAL·IN·LINE PACKAGE 

G: 0.400 (10,20) ~ 
0.355 (9,00) 

8 5 

--r-f 
0.280 (7,11) 
0.245 (6,22) 

i 

0.020 (0,51) MIN 

1-;::=--;:::=--;:::=--;:::=1 R~ ~X 
0.310 (7,87) 
0.290 (7,37) 

Seating Plane 

:::£:: J I L 0.023 (O'S8)f --.I 0.015 (0,38) 
0.100 (2,54) 

JL \.- 0°-15° 

0.015 (0,38) 
0.008 (0,20) 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. This package can be hermetically sealed with a ceramic lid using glass flit. 
D. Index point is provided on cap for terminal identification only on press ceramic glass frit seal only 
E. Falls within MIL-STD-1835 GDIP1-T8 

~TEXAS 
IN~UMENTS 

POST OFFIOE BOX 655303 • DALLAS. TEXAS 75265 

40401071810194 
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MECHANICAL DATA 

AUGUST 1995 

N (R·PDIP· 1**) 
16PINSHOWN 

f 
0.260 (6,60) 
0.240 (6,10) 

* 
1 ~ ~ 0.070(1~78)MAX 

0.035 (0,89) MAX 0.020 (0,51) MIN 

A MAX 

A MIN 

PLASTIC DUAL·IN·LlNE PACKAGE 

14 16 

0.775 0.775 
(19.69) (19.69) 

0.745 0.745 
(18.92) (18.92) 

r------.,~I- 0.310(7,87) ~,. __ ",\~ 0.290 (7,37) 

Seating Plane r(\\o".;, __ _ 
_ ......;;=~..:.::;;..;c"--

I JL ~ 0.100(2,54) I 
0.021 (0,53) 1.1 0 010 (0 25) @ 1 
0.015 (0,38) • , .00.~N~JL 

14 Pin Only 

NOTES: A. Alilineer dimensions are in inches (millimeters). 
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B; This drawing is subject to change without notice. 
C. Falls within JEDEC M8-001 (2O-pinpackage is shorter than M8-001) 

~TEXAS . 
INSTRUMENTS 

POST OFFICE BOX 655303 • OALlAS, TEXAS 75265 

---t ~ 0°-15° 

4040049IC 7195 



MECHANICAL DATA 

AUGUST 1995 

N (R-PDIP-T**) 

22 PIN SHOWN 

PLASTIC DUAL-IN-LINE PACKAGE 

B 

0.020 (0,51) MINFl ..... ·'o,8O)... r,,.-----l 
. L1. ~ Seating Plana '--____ J ~~ ........ ..,.." 1 

~3,18)MIN 

JL 1 I. f JL 1.--~-r~.100 (2,54) , 

0.021 (0,53) '*' 0 010 (0 25) ® , 
0.015 (0,38) • , - 0.010 (0,25) NOM 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing Is subject to change without notice. 
C. Falls within JEDEC MS-Ol0 

~ThXAs 
INSTRUMENTS 

./ 

POST OFFICE BOX 656303 • DALlAS. TEXAS 75265 

U 

0°-15°-. ~ 

40400511 B 10/94 
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MECHANICAL DATA 

AUGUST 1995 

NS (R·PDS()"G**) 
14 PIN SHOWN 

PLASTIC SMALL·OUTLINE PACKAGE 

~ 
14 I 

1 rs ~::! 1 ilTl 0,25 @I 

TIl 
5,60 S,20 
5,00 7,40 

'--T-0~"""T"'T""'""T'T"'I--r"'I'" ~ 
7 

I . 
eMAX 0,05 Mlj 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 

A MAX 

A MIN 

C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15. 
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-!11 TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

14 16 

10,50 10,50 

9,90 9,90 

40400621 B 10/94 



MECHANICAL DATA 

AUGUST 1995 

NT (R·PDIP·T**) 

24 PIN SHOWN 

PLASTIC DUAL·IN·LlNE PACKAGE 

A 

24 

f 
0.280 (7,11) 
0.250 (6,35) 

* 
1 ~ ~ 0.070(1,78)MAX 12 

0.020 (0,51) MINF, 

~. 0.200 (5,08) MAX 
~ Seating Plane 

0.125 (3,18) MIN 

JL I.--.H 0.100(2,54) 1 t JL 
0.021 (0,53) 1-$-1 0 010 (0 25) ® 1 
0.015 (0,38). .' , - . 0.010 (0,25) NOM 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX e55303 • DALLAS. TEXAS 75265 

40400501 B 10/94 
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MECHANICAL DATA 

AUGUST 1995 

P (R·PDIP· T8) 

f
4I-

S

-----

5

-1 .... I- 0.400 (10,60) 
0.355 (9,02) 

o 

JL 4 

-"""'.1 
0.260 (6,60) 
0.240 (6,10) 

~ 

0.070 (1,7S) MAX 

0.020 (0,51) MIN +-, 
L-r-""'''--"1-J'"""----''.r-L.-I 1 0.200 lOS) MAX 

_-.. __ --'+L ____ S_ea_tln..."g'-P_la_n_e_ 

f 0.125 (3,1S) MIN 

PLASTIC DUAL·IN·LINE PACKAGE 

1+-----.1-- 0.310 (7,S7) 
0.290 (7,37) 

JLI.--..h 0.100(2,54) I f 
0.021 (0,53) I "$"10010 (0 25) @I 
0.015 (0,38) ~.-..:....:...' -'--"'_<.J. 

JL ~ 0°-15° 

0.010 (0,25) NOM 

NOTES: A. All linear dimensions are in inches (millimeters). 
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B. This drawing is subject to change without notice. 
C. Falls within JEDEC MS-001 
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MECHANICAL DATA 

AUGUST 1995 

PS (R·PDSO·G8) PLASTIC SMALL·OUTLINE PACKAGE 

~s r-, sill 15 ~::! ,+, o,25@1 

TIl 
5,60 8,20 
5,00 7,40 

.......,.,.0 ....,..,..-.,-,,..,....... ~ 

~~_4~ 
5,90 

iblJUULl 
t!MAX O,05Mlj 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Body dimensions do not include mold fll!sh or protrusion, not to exceed 0,15. 

-!I1TEXAS 
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MECHANICAL DATA 

AUGUST 1995 

W (R·GDFP·F14) CERAMIC DUAL FLATPACK 

/ 

Base And Seating Plane I+-- 0.260 (6,60) ~ 
I 0.235 (5,97) 

,.----------------~r- 1 

I I I O.Q07 •• ,~i ill 0.004 (0,10) 
0.080 (2,03) 
0.045 (1,14) 1 1 

1 1 
0.045 (1,14) 
0.026 (0,66) 

1 1 I+---- 0.280 (7,11) ~I r 0.360(9,14) ----+I 0.255(6,48) ~ 0.360(9,14) I 
0.240 (6,10) 1 1 0.240 (6,10) 0.019 (0,48) 

1 141 r --
~=======t=r--\'-"~--"t--l----------~ -1. 0.015 (0,38) 

rl---i _____ --,f 
0.050 (1,27) I 

0.390 (9,91) 
0.335 (8,51) ! ! 

17 

0.025 (0,64) 

11--+----------'1 -.I 0.015 (0,38) 

8 1 

1.000 (25,40) ___________ ~ 
0.735 (18,67) 

4040180-2/B 10/94 

NOTES: A. All linear dimensions are in inches (millimeters). 

5-18 

B. This drawing is subject to change without notice. 
C. This package can be hermetically sealed with a ceramic lid using glass frit. 
D. Index point is provided on cap for terminal identification only 
E. Falls within MILSTD 1835 GDFP1-FI4 and JEDEC MO-092AB 
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MECHANICAL DATA 

AUGUST 1995 

W (R·GDFP·F16) CERAMIC DUAL FLATPACK 

V Base And Seating Plane I+-- 0.285 (7,24) ~ I 0.245 (6,22) . I 

....,.f,....---~-----+-- I ... 

I I 0.OO6(0'15J=~--r-
1 1 0.004 (0,10) 

I I 
0.045(1,14) I I 
0.085 (2,16) 

I. 0.305 (7,75) --+i~1 

0.045 (1,14) 
0.026 (0,66) 

r- 0.355 (9,02) ~ 0.275 (6,99) L 0.355 (9,02) I 
0.235 (5,97) I I 0.235 (5,97) 0.019 (0,48) 

~======::li=.:,1 r----,;'-'=r--~16_!1------~.-.f 0.015 (0,38) 

D=t======:=::J f 
IJ--.------------' 1 , ... 0"" I 

0.440 (11,18) 
0.371 (9,42) 

: 
: : 

0.025 (0,64) 

1 1\-....11 _______ ---, 1 0.015 (0,38) 

_ _ 9 _I --------.t .. 1 f 1.025 (26,04) .... 
0.745 (18,92) 

I 8 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. This package can be hermetically sealed with a ceramic lid using glass lrit. 
D. Index point is provided on cap lor terminal identification only 
E. Falls within MIL-STD-1835 GDFP1-F16 and JEDEC MO-092AC 
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MECHANICAL DATA 

AUGUST 1995 

W (R-GDFP-F20) CERAMIC DUAL FLATPACK 

/ ..... " ....... A." r-- 0.300 (7,62) -4 
0.245 (6,22) 

I 1 • 
t 

1 1 + 
1 I 0.006 (0,15J 
1 I 0.004 (0,10) 

0.100 !2,54) 1 1 

0.045 (1,14) 1 I 0.045 (1,14) 
1 I 0.026 (0,66) 
I 0.320 (8,13) .. I 

i""'(9.14} ------r- ..... (6,73} I i+"- 0.360 (9,14) I 
0.240(6,10) 1 1 20 1 0.240 (6,10) 0.019 !0,48) 

'-.../ 1 .-f 0.015 (0,38) 

I I f 
I 1 

1 I 

1 1 0.050 (1,27)j 

0.540 (13,72) 1 1 
0.490 (12,45) 

I 1 

1 1 

I 1 
0.030 (0,76) 

I I --.r 0.015 (0,38) 

1 10 11 I i 
1.040 (26,42) 
0.745 (18,92) 

4040180·41 B 10/94 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. This package can be hermetically sealed with a ceramic lid using glass Iri!. 

5-20 

D. Index point is provided on cap lor terminal identification only 
E. Falls within MIL-STD-'1835 GDFP2-F20 
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WD (R-GDFP-F**) 
48 PIN SHOWN 

f 

0.120 (3,05) 
0.075 (1,91) 

0.005 (0,13) NOM 

MECHANICAL DATA 

AUGUST 1995 

CERAMIC DUAL FLATPACK 

r4---------- 1.200 (30,50) __________ +l~1 
0.950 (24,13) 

I 0.390 (9,91) I 
0.370 (9,40) 

48 
"'-J 

A 

24 25 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. This package can be hermetically sealed with a ceramic lid using glass frit. 
D. Index point is provided on cap for pin identification only . 
E. Falls within MIL-STD-1835: GDFP1-F48 and JEDEC MO-146M 

GDFP1-F56 and JEDEC MO-146AB 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 

-..£ 0.025 (0,64) I 

f 

-*= 0.010 (0,25) TYP 

f 

40401761 B 10/94 
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TI Worldwide Sales and Representative Offices 
AUSTRAUA 1 NEW ZEALAND: T8Xllln8trulllllll8 Auatralla Ltd.: 
Melbourne 3-696-1211, Fax 3-69&4446. Sydney (61)2-91Q-31oo, Fax 2-
806-1186; 
BELGIUM: T8XI81nstrulllllll8 Belgium S.A.IN.V.: BRl88els [32] (02) 726-
75-80, Fax (02) .726 72 76. 
BRAZIL: T8XI81natrumentos Electronlcoa do Brasil Lids.: Sao Paulo 
(55)11-535-6133. 
CANADA: T8Xlslnstruments Cenecla Ltd.: Montreal (514) 421-2750; 
Ottawa (613) 726-3201; Toronto (416) 884-9181. 
DENMARK: T8XI81nstruments AlS: Ballerup (45) (44) 68 74 00. 
FINLAND: T8Xl8Instrumenl8l0Y: Espoo (358) (0)43 54 20 33, Fax (0) 46 
7323. 
FRANCE: TexulnllRiments France: Vellzy-Vlllacoublay (33) (1) 307010 
01, Fax (1) 3070 1054. 
GERMANY: T8XI8Ins1R1men18 Deutschland GmbH.: Fralalng (49) 
(08161) 800, Fax (08161) 80516; Hannovar (0511) 9049 50, Fax (0511) 
6490331; oatIIldern (0711)34030, Fax (0711)3403257. 
HOLLAND: T8Xlllnstruments Holland, B.V. Amslerdam (31) (020) 546 98 
00 Fax (020) 646 31 36 
HONG KONG: T8XI8lns1R1ments Hong Kong Ltd.: Kowloon [852] 2956-
7288, Fax 2985-2200. 
HUNGARY: T8XI81nslrulllllll8 Repraaentatlon: Budapest [36] (1) 269 
8310, Fax (1) 26713 57. 
IRELAND: Texa81nslRlmen181ra1and Ltd.: Dublin (353) (01) 475 52 33, 
Fax (01) 47814 63. 
IT AL Y: T8XI81nslRlmants ltalla S.p.A.: Agrall Brlanza [39](039) 68 42.1, 
Fax (039) 68 42.912; Rome (06) 6572651. 
JAPAN: T8X18 InslRlmenl8 Jepan Ltd.: Ishikawa 0762-23-5471, Fax 
0762-23-1583; Kanegawa 045-338-1220, Fax 045-338-1255; Kyoto 075-
341-7713, Fax 075-341-7724; Nagano 0263-33-1060, Fax 0263-35-1025; 
Nagoya 052-583-8691, Fax 052-583-8696; Olta 0977-73-1557, Fax 0977-
73-1583. Osaka 06-204-1681, Fax 06-204-1895; Sall8ma 0485-22-2440, 
Fax 0425-23-5787; Tokyo (81) 03-769-8700, Fax 03-3457-6777; 
KOREA: Texas InllRiments Korea Ltd.: Seoul (82)2-551-2800, Fax 2-
551-2828. 
MAINLAND CHINA: T8XI81nslruments Chine Inc.: BeiJing [86] 10-500-
2255, Ext. 3750, Fax 10-500-2705. . 
MALAYSIA: T8XI81nslRlments Malaysia Sdn Bhd: Kusla Lumpur (60)3-
2C6-6OO1, Fax 3-230-6605. 
MEXICO: T8XI8lns1R1ments de MexIco S.A. de C.V.: Colonia del Valle 
(52)5-639-9740. . 

North Amtrlcsn AuIhorlzed Dllllrlbutors 
COMMERCIAL 
Almac/Arrow 
Anthem Electronics 
Arrow 1 Schweber 
Future Bectronlcs (Canada) 
Hamilton Hallmark 
Marshalilndustrles 
Wyle 
OBSOLETE PRODUCTS 
Rochester Electronics 
MIUTARY 
Alliance Bectronics Inc 
Future Bectronics (Caneda) 
Hamilton Hallmark 
Zeus, An Arrow Company 
CATALOG 

800-426-1410 1800-452-9185 Oregon only 
800-626-6436 
800-m-2776 
8OQ-388-8731 
8OQ-332-8638 
800-522~ or www.mershali.com 
800-414-4144 

508-462-9332 

800-608-9494 
8OQ-368-8731 
80Q-332-8638 
800-524-4735 

AiDed Electronics 800-433-5700 
Arrow Advantage 800-m-2776 
Newark Bectonics 8OQ-367-3573 
ForDllHlulDrs ouIrIIde NotIJ AmfdI:s, conIac:tyourloaII SIIIas 0tIIce. 

NORWAY: Texa. Instrumants Norge AlS: Oslo [47] (02) 264 75 70. 
PHILIPPINES: Texas Instruments Asia Ltd.: Mslro Manila [63]2-817-6031, 
Fax 2-817-6096. 
PORTUGAL: TexaslnitRiments Equlpamento ElecIronlco (portugal) 
LDA.: Mala [351] (2) 94810 03, Fax (2) 94819 29. 
SINGAPORE 1& INDIA, INDONESIA, THAILAND): T8XlslnstRlmenl8 
Slngspora (PTE) Ltd.: Singapora [65] 390-7100, Fax 390-7062. 
SPAIN: Texas InslRlmen18 Espalla S.A.: Madrid [34] (1) 372 80 51, Fax 
(1) 372 82 66; Klsta [46] (08) 752 58 00, 
SWITZERLAND: TexaslnslRlmants SwItzerland AG: Dletlkon [41]886-2-
3771450. 
TAIWAN: TexaslnslRlments Taiwan LImited: Talpal [686]378-6800, Fax 
377-2718. 
UNITED KINGDOM: TexaslnslRlments Ltd.: Northampton (44) (1604) 66 
30 00, Fax (1604) 66 30 01. 

UNITED STATES: Texas InslRlmenl8lncorporated: ALABAMA: 
Huntsville (205) 430-0114; ARIZONA: Phoenix (602) 224-7800; 
CALIFORNIA: Irvine (714) 660-1200; San Diego (619) 278-9600; San 
Jose (408) 894-9000; Woodland Hills (818) 704-8100; COLORADO: 
Denver (303) 488-9300; CONNECTICUT: Wallingford (203) 269~07 4; 
FLORIDA: Fort Lauderdale (305) 425-7804; Orlando (407) 667-5300; 
Tampa (813) 882-0017; GEORGIA: AUants (404) 662-7967; ILLINOIS: 
Chicago (708) 517-4500; INDIANA: Indlanepolls (317) 573-6400; 
KANSAS: Kanss. City (913) 451-4511; MARYLAND: Columbia (410) 312-
7900; MASSACHUSETTS: Boston (617) 895-9100; MICHIGAN: Detroit 
(810) 305-5700; MINNESOTA: Minneapolis (612) 828-9300; NEW JERSEY: 
Edison (908) 906-0033; NEW MEXICO: Albuquerqus (505) 345-2555; NEW 
YORK: Long Island (516) 454-6601; Poughkeepsie (914) 897-2900; 
Rochester (716) 385-6770; NORTH CAROLINA: Charlotte (704) 522-5487; 
Raleigh (919) 876-2725; OHIO: Clevaland (216) 328-2149; Dayton (513) 
427-6200; OREGON: Portland (503) 643-6758; PENNSYLVANIA: 
Philadelphia (215) 825-9500; PUERTO RICO: Hato Ray (809) 753-8700; 
TEXAS: AusUn (512) 250-6769; Dallas (214) 917-1264; Houllon (713) 
778-6592; Midland (915) 561-7137; WISCONSIN: Milwaukee (414) 798-
1001. 

~na::=~~~~~==:r.:r.~=r:a:::~~=~e~t 
veraion of the relevant information 10 verify, before placing orders, that the Information being relied upon is 
current.· 
Pfoaot be advised that TI warrwlts .... condUC1llr products and related software to the specificalions 

applicable at the time of sale In accordance with TI', slandard warranty. TI ... umes no liability for 
applications ... Istance, software portorinance, or lhJd.party product Information, or for Infringement of 
patents or .. rvices dose_In this publication. Tlas.ume, no responsibilty for customers' applications 
or product des\lns. 
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