% TEXAS
% INSTRUMENTS

Data Transmission Circuits
Line Circuits

Data Book

Volume 1

suNoa419 aury

SHN2JI9) UoIssIWsuel] eyeq

1995/1996 1995/1996 Mixed-Signal Products



General Information

Line Circuits

Product Previews

Applications

Mechanical Data







Data Transmission Clrcwts

Data Book
Volume 1
Line Circuits
48 mmsn wun b TEXAS
’*?/ INSTRUMENTS Printed of%led Paper



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.

Tlwarrants performance of its semiconductor products and related software to the specifications
applicable at the time of sale in accordance with Tl’s standard warranty. Testing and other quality
control techniques are utilized to the extent T 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 Tl products in such applications is understood to be fully at the risk of the customer.
Use of Tl 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.

Tl assumes no liability for applications assistance, customer product design, software
performance, or infringement of patents or services described herein. Nor does Tl warrant or
represent that any license, either express orimplied, is granted under any patent right, copyright,
mask work right, or other intellectual property right of Tl 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 Printin%lCompany
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 Tl data transmission circuits represent technologies from classic bipolar through Advanced Low-Power
Schottky (ALS), IMPACT™, LinBiCMOS™, 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 Tl 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 EIA/TIA-423-B; a
single-ended Small Computer System Interface (SCSI) transceiver with integrated termination; and low-cost
EIA/TIA-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 (i.e., 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 Tl semiconductor product is available from your nearest Tl 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 Response 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 LinBiCMOS are a trademarks of Texas Instruments Incorporated.
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ALPHANUMERIC INDEX

AM26C31 ... iviiiiieaas 2-11 SNB5ALS174A ............. 2-503 SN75172 ... v 2-435
AM26C32 ............ ... 2-35 SNB5ALS176 .............. 2-591 SN75173 ... .cviiiiiinn 2-465
AM26LS31 ... ..o 2-19 SNBSALS180 ..ovvvvvnvnnnn 2-633 SN75174 . .....cviviiinnn, 2-495
AM26LS32A ............. 2-41 SNB65C185 .........ovvuenn 2-685 SN75175 ......ivviiinnnn. 2-525
AM26LS33A ......... ... 2-41 SNB5C188 .......cconvvvnnnn 2-717 SN75176A . ......... ...t 2-557
AM26LV31 ............... 2-27 SNB5C189 .....ccvveeinnnn 2-733 SN75176B ................ 2-567
AM26LV32 ............... 2-51 SNB5C183A ..........c.on. 2-733 SN75179B ........cvnvvunnn 2-615
AM26S10 ..iihiiiiiiinans 2-3 SNB5C198 ...ovvvvvnnvennn 2-813 SN75182 ...vvvninnnnnnnn 2-657
AM26ST1 ... ..l 2-3 SN65C1154 ..........c.vnn. 2-933 SN75183 ......ccvininennn 2-667
DS8820A .......civvvuennn 2-657 SNE5C1167 .o vvveeennnnns 2-941 SN75185 ................. 2-675
DSB830 .....iiiiiiiiaaa 2-667 SNB5C1168 . .......cvennn 2-941 SN75186 ........ccvvvennnn 2-693
LT1030C ...vvvenevnnnnnns 2-57 SNB5C1406 . ....ovvuuvnnne 2-969 SN75188 ......covvvuinnnns 2-709
MAX232 .........cc0iinnen 2-63 SN65LBC172 ............. 2-457 SN75189 .......ccvvinnnnn 2-725
MC1488 ................. 2-709 SN65LBC173  ............. 2-487 SN75189A ................ 2-725
MC1489 ............cvnnn 2-725 SN65LBC174 ............. 2-517 SN75196 ...........ccvnnn 2-791
MC1489A ... ... ...t 2-725 SN65LBC175 ............. 2-549 SN75207 ...ivviiiiiiaaans 2-835
MC3486 ................. 2-69 SNB5LBC176 . ..cvvvurrunn. 2-605 SN75207B ..........counn 2-835
MC3487 .......iiviiinnn 2-75 SN65LBC179 ............. 2-623 SN75276 ................. 3-3
A I T 2-231 SN65LBC180 ............. 2-645 SN75976A ................ 2-875
NBT23 .....cvvivninnnnnnn 2-231 SN75061 .......cciininnnn 2-107 SN751177 v iiiiiiiiie e 2-949
SN55107A ... .cvviininnn 2-159 SN75107A .. .eiivinnnnnn 2-159 SN751178 .. ...vinnnnnn. 2-949
SN55107B . ...cvivvnnnnnnn 2-169 SN756107B .......ovnvuuennn 2-159 SN751730 ......cvvvvnnnnn 2-985
SNB5108A . ...v.vvvnnennnn 2-159 SN75108A ........cvuuen .. 2-159 SN75ALS053 .....cvevennnn 2-81
SN55108B . ..ovivinnennnnn 2-159 SN75108B .......covuvunnn 2-159 SN75ALS056 ........ e 2-89
SNB5109A .......cvvvvennnn 2-177 SN75109A ........c.viuinn. 2-177 SN75ALS057 .....cvvvvvnnnn 2-89
SNB5110A ... ...vvvvinnenn 2-177 SN75110A ......ovivvnnn 2-177 SN75ALS085 .......00vvvnne 2-119
SNBS113 v iviiiniiiiiianen 2-187 SN75112 iviiiiinnninnnns 2-177 SN75ALS160 .......cvvunnn 2-357
SNB5114 . ... oiviiinn 2-199 SN75113 . oiiiiei i innns 2-187 SN75ALS161 .............. 2-383
SN55115 .. .oviiinnn .. 2-207 SN756114 ... oiiininnnns 2-199 SN75ALS162 .............. 2-395
SNE5116 v v vivviiininannns 2-217 SN75116 ... .viinieeinn 2-207 SN75ALS170 ........couuu 2-405
SN55138 . ..iiiniiiiianaan 2-259 SN75116 vovivvninennnnnnn 2-217 SN75ALS170A ............ 2-405
SN55173 ... iiiiinnannnn 2-465 SN75117 . .iiiiiiiiii i 2-217 SN75ALS171 .. viviivannnn 2-419
SNB5182 ........evviunnnn 2-657 SN75118 ....cvvvnnnennn. 2-217 SN75ALS171A  ............ 2-419
SN55183 .....cvveiviinnnn 2-667 SN75119 ......iivivinenns 2-217 SN75ALS172A ............. 2~443
SN55188 .......cvniiiunnn 2-709 SN75123 .. ... ciiiiiiinnnn 2-231 SN75ALS173 .......cvevnnn 2-473
SNE5189 ...ivvivirnnnnenn 2-725 SN75124 .............con. 2-235 SN75ALS174A . ............ 2-503
SN55189A ......ovviinnnn 2-725 SN75126 . ...c.viivinnnnn. 2-241 SN75ALS175 .....ocvvnunnn 2-535
SNB55ALS056 .. ..vvivnnnnnn 2-89 SN756128 ....vvvvirnnnnnnn 2-247 SN75ALS176 . ..vvvvvvnnnnn 2-591
SNBSALS057 . .vvvvinnnnnen 2-89 SN75128 ......eiviiiinnnn 2-247 SN75ALS176A ............. 2-591
SN5SALS160 ...cvvvvnnnnnn 2-357 SN75130 ...ovvienvnnnnnn 2-253 SN75ALS176B ............. 2-591
SN55ALS161 .....vvunvnn 2-383 SN75138 . .vvveernnnnnnnns 2-259 SN75ALS180 .......ccvunenn 2-633
SNSSALS192 ........ovuenn 2-747 SN75140 . .....cvvevnennnn 2-271 SN75ALS191 .............. 2-743
SNB5ALS194 .............. 2-769 SN75141 . ..ivvivninnnnnn. 2-271 SN75ALS192 .............. 2-747
SN5SALS195 .......vuvnnnn 2-779 SN75146 .......cvcvuvnnnn 2-279 SN75ALS193 .............. 2-757
SNS5LBC172 ............. 2-449 SN75150 ....vviiennennnn 2-285 SN75ALS194 .............. 2-769
SN5S5LBC173 ............. 2-479 SN75151 viviiinnennvnnnn 2-291 SN75ALS195 .............. 2-779
SN55LBC174 ............. 2-509 SN75154 . ....cvviinennnns 2-303 SN75ALS197 ........vvuen 2-801
SNS5LBC175 ............. 2-541 SN75155 . .vvvivnnvnnnnnnn 2-311 SN75ALS199 .............. 2-823
SNBELBC176 . .vvvvennnnen 2-605 SN75157 . ivvviiinnnnnnnnn 2-321 SN76ALSM77 ....ovvvvinn. 2-959
SN55LBC976 ............. 3-11 SN75168 . ... vvvevneneens 2-327 SN75ALS1178 ............. 2-959
SNB5173 tivviiiiiiinann 2-465 SN75169 .. .iviiivnrannnnn 2-335 SN75ALS1711 .....vvvinnnn 2-977
SNB5175 .. .oiviiiiinenenn 2-525 SN75160B ................ 2-347 SN75C185 ........ccvvunnn 2-685
SNBS176B .......ccvveunnn 2-567 SN75161B ........ccevunnn 2-369 SN75C188 ......covevunnnn 2-717
SNBSALS172A ... .vvvvvnnnn 2-443 SN75162B ..........cc.utn 2-369 SN75C189 .......cvvvvnnnn 2-733
Devices in bold type are new to this data book.
‘Vi TEXAS
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ALPHANUMERIC INDEX

SN75C189A ............... 2-733
SN75C198 ..evuivnnennnnn. 2-813
SN75C1154 +.vvvvnnnnnnnn. 2-933
SN75C1167 . ..vvvvnnenennn 2-941
SN75C1168 . .evuvenenennnn 2-941
SN75C1406 . ....vuvvrnnnns 2-969
SN75LBCO86 ........c0nvnn. 2-135
SN75LBCO88 ............. 2-145
SN75LBC172 ............. 2-457
SN75LBCA73 ............. 2-487
SN75LBC174 ............. 2-517
SN75LBCI75 ............. 2-549

Devices in bold type are new to this data book.

SN7BLBCI76 vovivvnrnnnn. 2-605
SN75LBC179 ............. 2-623
"SN75LBC180 ........ vee.. 2-645
SN75LBC187 .......ccvuunn 2-703
SN75LBC241 .............. 2-843
SN75LBC775 ............. 3-5

SN75LBC784 ............. 2-849
SN75LBC786 ........ .e... 2-855
SN75LBC968 ............. 2-861
SN75LBC970 ............. 3-7

SN75LBCO71  ............. 3-9

SN75LBC976 ........c..... 2-897

SN75LBC978 .............. 2-919
SN75LV4735 .............. 2-991
SN75LV4737A ............. 2-1001
SNO5176B ...........in. 2-579
TL145406 ................ 2-1023
TL3695 ......cvivninannn. 2-1011
UAGB36AC ................ 2-1033
UAGB37AC ........ovevnnnn 2-1039
UA9E3BC .......cvvunvnnnn 2-1045
UAGB39C .............0.0n 2-1049

{'? TExXAS
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SELECTION GUIDE

EIA RS-485
DRIVERS/RECEIVERS | DRIVER/RECEIVER | Icc PAGE
PER PACKAGE tpd (ns) (mA) FOOTPRINT DEVICETYPE | nymBER
: 27 27 SN75ALS173 2473
SN55173 2465
3 70 SN65173 2465
AM26LS32 SN75173 2465
SNS5LBC173 2479
30 1" SN65LBC173 2487
o4 SN75LBC173 2487
27 27 SN75ALS175 2-535
SN65175 2-525
35 70
MGaass SN75175 2-525
SNS5LBC175 2541
30 1 SN65LBC175 2-549
SN75LBC175 2-549
SNS5LBC176 2-605
25/45 54 SN65LBC176 2-605
SN75LBC176 2-605
SN65ALS176 2-591
1319
% SN75ALS176 2-591
11.5/18 SN75ALS176A 2591
SN75176
1016.5 SN75ALS1768 2-591
22137 o TL3695 21011
60/35 SN75176A 2-557
17 - SN651768 2-567
2235 SN751768 2567
. SN951768 2-579
2240 SN751798 2615
SN75179 SN65LBC179 2-623
18/30 42
SN75LBC179 2-623
v SN65ALS180 2-633
1319 55  |SN75ALS180
SN75ALS180 2-633
18/30 4 |snsaLstso SHopLR180 2088
SN75LBC180 2-645
22137 50 SN75ALS1177 2-959
MC34050
o 35/35 110 SN751177 2-949
2237 50 SN75ALS1178 2-959
MC34051
35/36 110 SN751178 2-949
SN75ALS170 SN75ALS170 2-405
1319 9
a3 SN75ALS171 2419
SN75ALS171
22/57 72 SN75ALS17T1 2-977

) "5 TEXAS
INSTRUMENTS
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SELECTION GUIDE

EIA RS-485 (continued)
ORPERPACKAGE | ale | o | FooteRNT | peviceTvee | \ugto
» 55 SN65ALS172A 2-443
AM26LS31 SN75ALS172A 2-443
65 60 SN75172 2-435
] ‘ SN55LBC172 2-449
20 7 AM26LS31 SN65LBC172 2-457
4/0 SN75LBC172 2-457
22 55 SN75ALS174A 2-503
65 60 SN75174 2-495
MC3487 SN55LBC174 2-509
20 7 SN65LBC174 2-517
SN75LBC174 2-517
19.6/33 45 SN75LBCO76 SN75LBC976 2-897
9/9 10/10 60 SN75976A 2-875
26.4/30.7 45 SN75LBC978 SN75L.BC978 2-919
'@ TEXAS
INSTRUMENTS
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SELECTION GUIDE

EIA RS-422-A, CCITT v.11

DRIVERS/RECEIVERS | DRIVER/RECEIVER | Icc PAGE
PER PACKAGE tpd (ns) (mA) FOOTPRINT DEVICETYPE | nuMBER
25 SN75157 SN75157 2-321
300 50 SN75146 2-279
0/2 UA9637
25 UAQ9B37A 2-1039
85 80 uA9639 UAS639 2-1049
AM26C32 2.9
30 14
AM26LS32A 241
27 27 SN75ALS173 2473
SN75ALS193 2757
2 %
SN75ALS197 2601
AM26L.S32
AM26LS32A 2-41
AM26LS33A 241
3 70 SNE5173 2465
o4 SNE5173 2-465
SN75173 2-465
27 27 SN75ALS175 2-535
SN55ALS195 2-779
2 3 SN75ALS195 2779
MC3486 SN75ALS 190 2-623
70 SN65175 2-525
35 SN75175 2-525
70 MG3486 260
SNESALS176 2501
13/19
30 SN75ALS176 2-591
11.5/18 SN75ALS176A 2-591
10165 SN75ALS176B 2501
60/35 50 SN75176 SN75176A 2-557
iy 22/37 50 TL3695 2-1011
o SNB5176B 2-567
22/35 SN751768 2-567
o SNO51768 2-679
22/40 SN75179 SN75179B 2-615
SNG5ALS180 2633
13/19 30 |sN7sALs180
SN75ALS180 2-633
s 50 |SNrsi58 SN75158 2-a27
" 65 |SNrs158 SN75159 2-3%
7 40 N75ALS191 =
. SN75ALS 2743
15 6 UA9638 2-1045

“5‘ TeEXAS
INSTRUMENTS
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SELECTION GUIDE

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

DRIVERS/RECEIVERS | DRIVER/RECEIVER | Icg P PAGE
PER PACKAGE tpd (ns) (mA) FOOTPRINT DEVICETYPE | numBER
\27 Y SN65C1167 2-941
SN75C1167 2-941
MC34050
22/87 50 SN75ALS1177 2-959
" 35/35 110 SN751177 2-949
12027 9 SN65C1168 2-941
SN75C1168 2-941
MC34051
22187 50 SN75ALS1178 2-959
35/35 110 SN751178 2-949
13/19 90 | SN75ALS170 SN75ALS170 2-405
33 22137 2 | e . |SNTSALSITI 2-977
13/19 90 SN75ALS171 2-419
12 3 AMZ6C31 211
N55ALS192 2-747
. 5 SN55ALS19
, SN75ALS102 2-747
v o |AM26LSST SNG5ALS172A 2-443
SN75ALS172A 2-443
65 60 SN75172 2-435
" 20 80 AM26LS31 2-19
SNS5ALS104 2-769
14 a5
SN75ALS194 2-769
SNG5ALS174A 2-503
22 5  [Mcadsr
SN75ALS174A 2-503
65 60 SN75174 2-495
20 % MC3487 275
30 SN75151 SN75151 2-291
EIA/TIA-423-B, CCITT V.10t
DRIVERS/RECEIVERS PAGE
PER PAGKAGE FOOTPRINT DEVICETYPE | \UMBER
a/a SN75LBC784 SN75LBC784 2-849
4/4 SN75LBC876 SN75LBC786 2-855
210 UADB36A UAS636A 2-1033

1 All RS-422 receivers apply to 423.

1-8 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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SELECTION GUIDE

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

EIA/TIA-232, CCITT V.28
DRIVERS/RECEIVERS PAGE
PER PACKAGE SUPPLY VOLTAGE(S) FOOTPRINT DEVICE TYPE NUMBER
MC1489 2-725
SN55189 2-725
SN75189 2-725
MC1489A 2-725
SN55189A 2-725
5V MC1489
0/4 SN75189A 2-725
SN65C189 2-733
SN75C189 2-733
SN65C189A 2-733
SN75C189A 2-733
5Vori12V SN75154 SN75154 2-303
171 5V SN75155 SN75155 2-311
1 N7! 2-
200 112V SN75150 SN75150 285
uA9636 UA9636A 2-1033
2/2 5V MAX232 MAX232 2-63
+5V SN65C1406 2-969
SN75C1406 2-969
3/3 MC145406
TL145406 2-1023
*12V,5V
SN75185 2-675
+5V SN75C185 SN65C185 2-685
5V SN75C185 SN75C185 2-685
3/5 5V SN75LBC187 SN75LBC187 2-703
3V SN75LV4735 SN75LV4735 2-991
3Vors5V SN75LV4737A SN75LV4737A 2-1001
4/0 +9V MC1488 MC1488 2-709
1oV SN55188 2-709
SN75188 2-709
MC1488
SN65C188 2-717
4/0 SN75C188 2-717
5V LT1030 LT1030C 2-57
SN65C198 2-81
SN75C198 813
) SN75C198 2-813
+12V,5V SN75186 SN75186 2-693
4/4
L5V SN75C1154 SN65C1154 2-933
SN75C1154 2-933
4/5 5V MAX241 SN75LBC241 2-843
INSTRUMENTS
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SELECTION GUIDE

miscellaneous standards

STANDARD D?’lél : ';I: SSEGVEE R FOOTPRINT DEVICE TYPE NS?AGBER
2/2 SN75ALS085 SN75ALS085 2-119
|IEEE 802.3 (Ethernet) 171 SN75LBC086 SN75LBC086 2-135
17/10 SN75L.BC088 SN75LBC088 2-145
DS3893 SN75ALS053 2-81
4/4 SN55ALS057 2-89
IEEE 896.1 (Futurebus) pSssar SN75ALS057 2-89
DS3896 SN55ALS056 2-89
SN75ALS056 2-89
SN55ALS160 2-357
SN75160 SN751608 2-347
8 SN75ALS160 2-357
IEEE 488 (GPIB) SN55ALST§1 2-383
SN75161 SN751618B 2-369
SN75ALS161 2-383
SN75162B 2-369
SN75162
SN75ALS162 2-395
0/3 N8T24 SN75124 2-235
o/s SN75128 SN75128 2-247
SN75129 SN75129 2-247
IBM 360/370 2/0 N8T23 SN75123 2281
N8T23 2-231
3/3 SN751730 SN751730 2-985
40 MC3481 SN75126 2-241
MC3485 SN75130 2-253

1-10
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SELECTION GUIDE

general purpose

DRIVERS/RECEIVERS TYPE OF DRVR (RL)/ PAGE
PER PACKAGE LINE CIRCUIT RVR(Vyy) | FOOTPRINT | DEVICETYPE | \imBER
, - DS8820A 2-657
Differential, - 15 <VicM< 15 V 1000 mV DS8820
0/2 SN55182 2-657
Differential, -3 <VicM <3 V 10 mV SN75107 SN75207 2-835
Differential, =15 <VijcM <15V 1000 mV DS8820 SN75182 2-657
Differential, -3 < VicM <3 V 10mvV SN75207B 2-835
SN55107A 2-1569
SN55107B 2-159
SN75107A 2-159
SN75107B 2-159
. . SN75107 SN75207 2-835
Differential, -6 <Vjcm <6 V 25 mV
SN75207B 2-835
0/2 SN55108A 2-159
SN55108B 2-159
SN75108A 2-159
SN75108B 2-159
. . SN55115 2-207
Differential, -15 <VicM <15 V 1000 mV SN75115
. SN75115 2-207
Sinale Ended Adiustable SN75140 SN75140 2-271
g w SN75141 SN75141 2-271
0/4 Differential, - 15 <VicM < 15 V 05V AM26LS32 AM26LS33A 2-41
Differential, ~15 < Vigpm < 15 V SN75116 SNes118 2217
' ICM SN75116 2-217
171 Differential, 0 < VicM <6 V 100 /1000 mV | SN75117 SN75117 2-217
Differential, - 15 <Vijcm <15 V SN75118 SN75118 2-217
Differential, 0 < VicM <6 V SN75119 SN75119 2-217
DS8830 2-667
2/0 Differential, Voltage Mode 100Q DS8830 SN55183 2-667
SN75183 2-667
SN55109A 2-177
SN75109
SN75109A 2-177
Differential, Current Mode NA SN55110A 2-177
SN75110
SN75110A 2-177
2/0 SN75112 SN75112 2-177
SN55113 2-187
SN75113 SN75113 2-187
Differential, Voltage Mode 100Q
SN55114 2-199
SN75114
SN75114 2-199
AM26S10 AM26S10C 2
Single Ended, Open Collector 50Q -
44 AM26S11 AM26S11C 2-3
Single Ended, Open Collector 50 Q SN75138 SN55138 2-259
SN75138 2-259

{’P TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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CROSS-REFERENCE GUIDE

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.

Manufacturers are arranged in alphabetical order.

ANALOG SUGGESTED - PAGE

DEVICES TI NO.
REPLACEMENT
ADM1485 SN75LBC176 2-605
ADM232LC MAX232C 2-63
ADM232L 1 MAX232 ; 2-63
ADM241L SN75LBC241 2-843
ADM485 SN75LBC176 2-605
LINEAR SUGGESTED PAGE
TECHNOLOGY REPLACEMENT NO.
LT1030 LT1030C 2-57
LT1081 MAX232C 2-63
LTC1485 SN75LBC176 2-605
LTC485 SN75LBC176 2-605
LTC486 SN75LBC172 2-457
LTC487 SN75LBC174 2-517
LTC488 SN75LBC173 2-487
LTC490 SN75LBC179 2-623
LTC491 SN75LBC180 2-645
LTC498 SN75LBC175 2-549
i SUGGTEISTED Pﬁg’E
REPLACEMENT -
MAX232  MAX232 2-63
MAX241 SN75LBC241 , 2-843
MAX487 SN75LBC176 2-605
MAX488 SN57LBC179 2-623
MAX489 SN75LBC180 2-645

{i? TEXAS
INSTRUMENTS
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CROSS-REFERENCE GUIDE

SUGGESTED

MOTOROLA TI PﬁgE
REPLACEMENT -
AM26LS31 AM26LS31C 2-19
AM26LS32 AM26LS32A 2-41
MC145406 TL145406 2-1023
MC1488 SN75188 2-709
MC1489 SN75189 2-725
MC1489A SN75189A 2-725
MC14C89 SN75C189 2-733
MC14C89A SN75C189A 2-733
MC26LS31 AM26LS31 2-19
MC26S10 AM26S10 2-3
MC34050 SN751177 2-949
MC34051 SN751178 2-949
MC3481 SN75126 2-241
MC3485 SN75130 2-253
MC3486 MC3486 2-69
MC3487 MC3487 2-75
MC3488A UA9636AC 2-1033
MC75107 SN75107A 2-159
MC75108 SN75108A 2-159
MC75108 SN75108B 2-159
MC75128 SN75128 2-247
MC75129 SN75129 2-247
MC75172B SN75172 2-435
MC75174B SN75174 2-495
MC75S110 SN75110A 2-177
SN75172 SN75172 2-435
SN75173 SN75173 2-465
SN75175 SN75175 2-525
{’P TEXAS
INSTRUMENTS
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CROSS-REFERENCE GUIDE
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NATIONAL SUGGESTED PAGE
SEMICONDUCTOR REPLAGEMENT NO.
DS14185 SN75185 2-675
DS1488 SN75188 2-709
DS1489 SN75189 2-725
DS1489A SN75189A 2-725
DS14C232C MAX232C 2-63
 DS14C232T MAX232! 2-63
DS14C241 SN75LBC241 2-843
DS14C335 SN75LV4737A 2-1001
DS14C535 SN75LV4737A 2-1001
DS14C88 SN75C188 2-717
DS14C88T SN65C188 2-717
DS14C89 SN75C189 2-733
DS14C89A SN75C189A 2-733
DS14C89AT SNE5C189A 2-733
DS14C89T SN65C189A 2-733
DS16F95 SN75LBC176 2-605
DS26C31M AM26C31M 2-11
DS26C31T AM26C311 2-11
DS26C32AM AM26C32M 2-35
DS26C32AT AM26C32I 2-35
DS26F31C SN75ALS192 2-747
DS26F31M SN55ALS192 2-747
DS26F32C SN75ALS193 2-757
DS26LS31C AM26LS31C 2-19
DS26LS31M AM26LS31M 2-19
DS26LS32 AM26LS32A 2-41
DS26LS32M AM26LS32AM 2-41
DS26LS33C AM26LS33AC 2-41
DS26510 AM26S10 2-3
DS26S11 AM26S11 2-3
DS3486 MC3486 2-69
DS3487 MC3487 2-75
DS34F86 SN75ALS195 2-779
DS34F87 SN75ALS194 2-769
¥ 1
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CROSS-REFERENCE GUIDE

SUGGESTED

NATIONAL T PAGE
SEMICONDUCTOR REPLACEMENT NO.
DS35F86 - SN55ALS195 2-779
DS35F87 SN55ALS194 2-769
DS3695 TL3695 2-1011
DS3695A TL3695 2-1011
DS3695T TL3695I 2-1011
DS36F95 SN75ALS176 2-591
DS55107 SN55107B 2-159
DS55108 SN55108B 2-159
DS55110A SN55110A 2-177
DS55113 SN55113 2-187
DS55173 SN55173 2-465
DS75107 SN75107A 2-159
DS75107A SN75107B 2-159
DS75108 SN75108A 2-159
DS75108A SN75108B 2-159
DS75110A SN75110A 2-177
DS75113 SN75113 2-187
DS75114 SN75114 2-199
DS75115 SN75115 2-207
DS75123 SN75123 2-231
DS75124 SN75124 2-235
DS75129 SN75129 2-247
DS75150 SN75150 2-285
DS75154 SN75154 2-303
DS75176B SN75176B 2-567
DS75176BT SN65176B 2-567
DS7820A SN55182 2-657
DS7830 SN55183 2-667
DS8820 DS8820A 2-657
DS8820A SN75182 2-657
DS8830 DS8830 2-667
DS8832 SN75183 2-667
DS96110A SN75110A 2-177
DS9614 SN55114 2-199
“i’ TEXAS
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CROSS-REFERENCE GUIDE

NATIONAL

SEMICONDUCTOR

DS9615
DS96172
DS96172C
DS96173C
DS96174C
DS96175C
DS96176C
DS9636AC
DS9637AC
DS9638C
DS9639AC
DS96F172C
DS96F173C
DS96F174C
DSQ6F175

SUGGESTED
Ti

REPLACEMENT

SN55115
SN75172
SN75172
SN75173
SN75174
SN75175
SN75176B
UA9636AC
UA9637AC
uA9638C
UA9639C
SN75ALS172A
SN75ALS173
SN75ALS174A
SN75ALS175

PAGE
NO.

2-207
2-435
2-435
2-465
2-495
2-525
2-567
2-1033
2-1039
2-1045
2-1049
2-443
2-473
2-503
2-535

1-16
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AM26S10C, AM26S11C
QUADRUPLE BUS TRANSCEIVERS

SLLS116B — JANUARY 1977 — REVISED MAY 1995

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 0.8 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.

THE AM26S11 IS NOT RECOMMENDED
FOR NEW DESIGNS

D OR N PACKAGE
(TOP VIEW)
GND [} 1 i 16f] Voo
1B[| 2 15[] 4B
1R[3  14fl4R
1D [} 4 13[] 4D
2D} s 121 S
2Rfle  11fJaD
2Bf}7 10f] 3R
GND[] 8 oflsB

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 AM26S10C and AM26S11C are characterized for operation over the temperature range of 0°C to 70°C.

Function Tables
AM26510C
(transmitting)
INPUTS | OUTPUTS
S D B R
L H L H
L L H L
AM26S11C
(transmitting)
INPUTS | OUTPUTS
S D B R
L H'| H L
L L L H
AM26S10C AND AM26S11C
(receiving)
INPUTS OUTPUT
S B D R
H H X L
H L X H

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

PRODUCTION DATA Information Is current as of publication date.

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright © 1995, Texas Instruments Incorporated
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AM26S10C, AM26S11C

QUADRUPLE BUS TRANSCEIVERS

SLLS116B ~ JANUARY 1977 - REVISED MAY 1995

logic symbolst
AM26S10C AM26S11C
s 2 _nfen s 12 ~fen
2
102 > 19:3——15 1D 2o 1Q:j—313
h o 3 1R %"“
2D 7 20 2 7
2R ;31 >e>— 28 %R z N S~ >—— 2B
3p 10 >—<—>—9 3D 10 >—4—;—9
3R 3B 3R 10 3B
4D 14 >—<—>L5» B 4D :: >_4_’L5_ 4B
R L« 4 4R 12
t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
logic diagrams (positive logic)
AM26S10C AM26S11C
s ﬂ_o[>_ s W
(= 2 *— 2
1 4 18 i 2 oD 1B
T R 3
[= 7 ¢ 7
w 2 ® 2p S G[> 2
2r 8 2R &
- 9 - 9
ap M 38 ap U OD 8
ar 10 s 10
- 15 ) - 15
o B 8 4D —ol"’ > 48
4R 1 R 1
b TEXAS
. INSTRUMENTS
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AM26S10C, AM26S11C
QUADRUPLE BUS TRANSCEIVERS

SLLS116B — JANUARY 1977 — REVISED MAY 1995

schematic (each transceiver)

B Vee
2kQ 110 Q %
NOM NOM
P e
AM26S11 | ™ o N
F’i | s
| ———R
f&- _| y, E
» ‘I_A.MZGSW }
D Y | - ' 1
x | 3 3
: /}7 GND
:& 2.7kQ
NOM E :
e Common
r——-—-l Circul
>t { ’_—L/‘ To Three redtiy
Other
Drivers
e g
e
s 1 _ﬁ Recelver Receivers
x
s !
¥ 1
EXAS
INSTRUMENTS
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AM26S10C, AM26S11C
QUADRUPLE BUS TRANSCEIVERS

SLLS116B —~ JANUARY 1977 — REVISED MAY 1995

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

Supply voltage, Voo (seeNote 1) ....oovviiiiiinnt, e eeiieeeaeeeiee e reaaaes -05Vto7V
Driver or strobe input voltage range, Vi .....coiiiiiniiiiiii i e -05Vto55V
Bus voltage range, driver output off, Vo ....coviiiiiiiii i -05Vt05.25V
Driver or strobe input currentrange, I ..ot -30 mA to 5 mA
Driver output CUITENt, 10 oot it e 200 mA
Receiver output CUITENt, 10 ..o ettt e et it 30 mA
Continuous total power dissipation ...t See Dissipation Rating Table
Operating free-air temperature range, TA .. .ov vttt it ii ittt ini i, 0°C to 70°C
Storage temperature range, Tatg « -« ««eveeenrerrnenraneiiiiiii i, -65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds .........ccoviieiiiiiiennnen... 260°C

1 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 terminals connected together.

DISSIPATION RATING TABLE

PACKAGE Ta<25°C DERATING FACTOR TA =70°C
POWER RATING ABOVE Tp = 25°C POWER RATING
D 950 mW 7.6 mW/°C 608 mW
N 1150 mW 9.2 mW/°C 736 mW

recommended operating conditions

MIN NOM MAX| UNIT
Supply voltage, Voo ' 475 5 525 v
DorS 2
High-levael input voltage, V \Y
g pul ge, VIH B 225
Low-level input voltage, V| DorS 08 v
P ge, ViL . B 1.75
Receiver high-level output current, loH -1] mA
- Driver 100
Low-level output current, | mA
P oL Receiver 20
Operating free-air temperature, Tp ' 0 70 °C

2-6
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AM26S10C, AM26S11C
QUADRUPLE BUS TRANSCEIVERS

SLLS116B ~ JANUARY 1977 — REVISED MAY 1995

electrical characteristics over recommended operating free-air temperature range

PARAMETER TEST CONDITIONS MIN TYPT MAX| uNIT
VIK Input clamp voltage DorS |Vcc=475V, lj=—18 mA -1.2 \'
" Vecc =475V, VIH=2V, ViL=08V,
VoH  High-level output voltage R IoH = ~1 mA : 2.7 34 \"
R loL =20 mA 0.5
Voo =475V, V=2V, loL = 40 mA 033 05
V Low-level ut volta '
OH  Lowevel output voliage B VIL=08V ToL = 70 mA 042 07
loL =100 mA 0.51 038
Vocc=525V, Vpo=08V -50
l Off-stage output current B ViH=2V, Veo=525V, Vo=45V 00| pA
Ooff) ViL =08V
Vce =0, Vo=45V 100
D 30
iH High-level input current s Veg=5625V, V=27V 20 pA
I ::s::: “I’:I't;?; at maximum DorS |Vog=525V; V=55V 100] pA
D -0.54
iL Low-level input current s Voc=525V, V=04V 0.96 mA
los Short-circuit output current¥ R Vecc=5.25V -18 -60] mA
Voc=525V, StrobeatOV, Noload, 45 70
lcc Supply current All driver outputs low 80 mA
T All typical values are at Tp = 25°C and VGG = 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, Vgc =5V, Ta = 25°C
CcC A
FROM TO TEST AM26S10C AM26S11C
PARAMETER (INPUT) | (QUTPUT) | CONDITIONS [ WMIN _TYP MAX| MIN _TVvP WMAX|
Propagation delay time,
tPLH low-to-high-level output b B 10 5 12 19
ns
Propagation delay time,
tPHL high-to-low-level output 10 15 12 19
Propagation delay time,
tPLH low-to-high-level output s B 14 18 15 20
ns
Propagation delay time,
tPHL high-to-low-level output See Fi ] 13 18 14 20
oI Propagation delay time, ee rigure 10 15 10 15
PLH low-to-high-level output B R
ns
Propagation delay time,
tPHL high-to-low-level output 10 15 10 15
Transition time,
TLH low-to-high-level output 8 4 10 4 10
ns
; Transition time,
THL high-to-low-level output 2 4 2 4
‘b TEXAS
INSTRUMENTS
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AM26S10C, AM26S11C
QUADRUPLE BUS TRANSCEIVERS

SLLS116B ~ JANUARY 1977 — REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

Pulse Vee
Generator
(see Note A)
50Q
AM26S11C
1 D ] 280 Q
I_ AM26S10C Driver Re:§r
See Note C
50 pF —— L
h (see Note B) T~ 15pF 1~
Pulse ) (see Note B)
Generator A1 1
(see Note A) = = =
D S B R
TEST CIRCUIT
AM26S11C '
| \| 3V
Driver Input ‘ X __________________ 1.5V
] ' .
AM26S10C | ov

3V

Strobe Input 15V

ov

je-PLH 5 | tPHL
DtoB | DtoB | StoB | StoB

|
|
| |
| |
| |
| |
1 |
i I
> | PLH ) tPHL
|
|

VoH
Bus —_———— 15V

! ' I | VoL
+ ety o ety M ety M ety
| BtoR | BioR | BloR | BtoR

I

| | | VoH

Receiver Output 15V

VoL

VOLTAGE WAVEFORMS

NOTES: A. The pulse generators have the following characteristics: Zg = 50 Q, ty = 10 £ 5 ns.
B. Includes probe and jig capacitance.
C. Al diodes are 1N916 or equivalent.

Figure 1. Test Circuit and Voltage Waveforms

"«.'i TEXAS
INSTRUMENTS
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AM26S10C, AM26S11C

QUADRUPLE BUS TRANSCEIVERS

SLLS116B - JANUARY 1977 — REVISED MAY 1995

APPLICATION INFORMATION

Strobe Strobe Strobe
Driver
Recelver Receiver Inputs Recelver
Outputs Outputs Outputs
—~—= —~ = ——
DDDD DDDD DDDD [ RJ
5V AMm26s1oc/ R AM26s1oc/ R Am26st0c/ R 5V
AM26S11C R AM26S11C R AM26S11C R
B BB B R B B BB R B BBB R
100 Q 100 Q
l - L l VN——@
100 Q 100 Q
[ v A 3
100 Q 100 Q S
100 Q 100 Q
AAA- AAA/
100-Q Transmission Line
Figure 2. Party-Line System
‘V TEXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 76265 2-9
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AM26C31C, AM26C31l, AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103D ~ DECEMBER 1990 ~ REVISED MAY 1995

® Meet or Exceed the Requirements of ANSI AM26C31C, AM26C31i ... D OR DBt OR N PACKAGE

EIA/TIA-422-B and ITU Recommendation AM26C31M. . . J OR W PACKAGE
V.11 (TOP VIEW)

Low Power, Icc = 100 pA Typ

Operate From a Single 5-V Supply

High Speed, tpH = tpHL = 7 ns Typ

Low Pulse Distortion, ts(p) = 0.5 ns Typ

High Output Impedance in Power-Off
Conditions

® improved Replacement for AM26LS31

description tThe DB package is only available left-ended taped

The AM26C31C, AM26C311, and AM26C31M are (order AM26C31IDBLE or AM26C31CDBLE).

four complementary-output line drivers designed AMZ26C31M. . . FK PACKAGE

to meet the requirements of ANSI EIA/TIA-422-B (TOP VIEW)
and ITU (formerly CCITT). The 3-state outputs o
have high-current capability for driving balanced > <9 o <

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. BICMOS circuitry reduces power
consumption without sacrificing speed.

The AM26C31C is characterized for operation

from 0°C to 70°C, the AM26C311 is characterized LI
for operation from —40°C to 85°C, and the 2885
AM26C31M is characterized for operation from o
—565°C to 125°C 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 X = irrelevant
L = low level Z = high impedance (off)
PRODUCTION DATA information Is current as of publication date. Copyright © 1995, Texas Instruments Incorporated
nmmmammwﬂuumwuwm:f omlnm i
{esting of &l perameters. N EXAS
INSTRUMENTS
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AM26C31C, AM26C311, AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103D - DECEMBER 1990 - REVISED MAY 1995

logic symbolt ; ' logic diagram (positive logic)
Y
4 ! ' 2 D—«
G 2 EN & e 2
5 1 1Y
—N 1A 3
‘ 1 ’ ) 1z
1 > v 2y : LA
1A ; 3 4z 2 5
v 1 ) 2z
‘ 10
oA L s ’ 9 ¥
LAY 3A ——— 1
10 3z
i v 14
3A L 15 ay
14 A 13
15 4y az
4A 13

t This 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, Vo (see Note 1) ....eenii i -05Vto7V
Input voltage range, V| . ..vveiiniiii i e -0.5VtoVgc+0.5V
Differetial input voltage range, Vip . .cvvveiniiiiiii i i -14Vto 14V
Output voage range, VO .. vvvvieein it i i et -05Vto7V
Input or output clamp current, K OF oK + -« v cvrviiie i i i e e +20 mA
OUtPUL CUITENE, 10+ ettt e e i it ittt e it +150 mA
R oo 521 (=121 200 mA
GND CUIMENt ...ttt i ittt et it iai ittt sansaannnanansennnns —200 mA
Continuous total power dissipation ...ttt See Dissipation Rating Table
Operating free-air temperature range, Ta: AM26C31C .......cciiiiiiiiiiiiiiiiiiinnnnn. 0°C to 70°C

B, 0T 0 ~40°C to 85°C

AM26C3TM .. ..iviiiiiiiiii i -55°C to 125°C
Storage temperature range, Tgpg -« cecveverreirieieiiaiieiiirieii i —-65°C to 150°C
Lead temperature 1,6 mm (1/1 6g inch) fromcasefor10seconds ...........ciiiiiiiiiiiiinnnnn. 260°C

 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 voitage (Vop), are with respect to the network ground terminal.

DISSIPATION RATING TABLE

PACKAGE TA <25°C DERATING FACTOR TA =70°C TA =85°C TA = 125°C
POWER RATING ABOVETp =25°C POWER RATING POWER RATING POWER RATING
D 950 mwW 7.6 mW/°C 608 mW 494 mW —
DW 781 mW 6.2 mW/°C 502 mW 409 mW —
N 1150 mW 9.2 mW/°C 736 mW 598 mW —
FK 1375 mW 11 mW/°C — —_ 275 mW
J . 1375mW 11 mW/°C - — 275 mW
w 1000 mW 8.0 mW/°C — — 200 mW

’i@ TEXAS
INSTRUMENTS
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AM26C31C, AM26C31I, AM26C31M

QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103D - DECEMBER 1990 ~ REVISED MAY 1995

recommended operating conditions

MIN NOM MAX | UNIT

Supply voltage, Voo 45 5 55 )
Differential input voltage, Vip +7
High-level input voltage, V|4 2 \Y
Low-level input voltage, Vji_ 0.8 v
High-level output current, IoH -20] mA
Low-level output current, lo 20| mA

AM26C31C 0 70
Operating free-air temperature, Tp AM26C31! -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 lo=-20mA 3.8 4.5 \
VoL Low-level output voltage lo=20mA 0.2 0.4 \
IVopl! Differential output voltage magnitude 2 3.1 \
AlNop!  Change in magnitude of differential output voltaget RL=100Q, SeeFigure 1 +0.4 \
Voc Common-mode output voltage 3 \
AlVoc!  Change in magnitude of common-mode output voltage¥ +0.4 v
) Input current V| = VoG or GND 1| pA
lo(offy  Driver output current with power off xCC =2 vo-8Y 190 pA
cc=0, Vo=-025V -100
los Driver output short-circuit current Vo=0 -30 -150 | mA
loz Off-state (high-impedance-state) output current Vo=25V 20 pA
Vo=05V -20 pA
lo=0, Vi=0Vor5V 100§ pA
! Quiescent supply current = -
CcC PPy ge I?l::te , Vi=24Vor05V, 15 3| ma
c| Input capacitance 6 pF
Ry Input resistance Vic=-7Vto7V 4 17 kQ

T Al typical values are at Vo = 5 V and T = 25°C.
¥ AlVop! and AIVQ! are the changes in magnitude of Vop and Vo, 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.

“’P TEXAS
INSTRUMENTS
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AM26C31 C,kAM26031I, AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103D - DECEMBER 1990 - REVISED MAY 1995

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

PARAMETER TEST CONDITIONS Amzecsin UNIT
' MIN TYPT MAX
Ta =25°C 3.8 4.5
V, High-level output voltage o =-20 mA v
OH g put votag o Ta = —65°C to 125°C 22
VoL Low-level output voltage I0=20mA 0.2 0.4 \
Nop! S:;f;:;enual output voltage 2 34 v
Change in magnitude of
ANOD!  gifferential output voltage¥ RL=100Q, See Figure 1 041V
Voc Common-mode output voltage 3 V'
Change in magnitude of
AVOG!  common-mode output voltage¥ 04 v
[] Input current V| =Vgg or GND +1 pA
o Driver output current with power | VCC =0, Vo=6V 100 VA
(©f)  off Vec=0,  Vo=-025V 100
i ircui Ta =25°C -30 -150
los Driver output short-circuit Vo=0 A mA
current T = -55°C to 125°C -170
| Off-state (high-impedance- Vo=25V 20| pA
0z state) output current Vo=05V -20| pA
) lo=0, Vi=0Vor5V ) 100] pA
Icc Quiescent supply current lo=0, V)=24Vor05V, |TA=25°C 15 3 mA
’ ‘ B See Note 2 TA = -55°C to 125°C 3.2
<] Input capacitance ’ ) 6 pF
R| Input resistance Vig=-7Vto7V 4 17 kQ

1 All typical values are at VoG =5V and Tp = 25°C.

¥ AIVop! and AIVOG| are the changes in magnitude of Vop and VoG, respectively, that occur when the inputis changed from a hlgh Ievel toa Iow
level.

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

W Texas
INSTRUMENTS
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AM26C31C, AM26C31i, AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103D — DECEMBER 1990 — REVISED MAY 1995

switching characteristics, Vg = 5 V, Ta = 25°C

AM26C31C
PARAMETER TEST CONDITIONS AM26C311 UNIT
MIN  TYP MAX
Propagation delay time, low- to high-level
tPLH output 9 17 27 ns
tPHL Propagation delay time, high- to low-level S1 is open, See Figure 2 9 17 27 ns
output
tsk(p) Pulse skew time (Itpg H — tpHL!) 0.5 4 ns
tr(OD), tfoD)  Differential output rise and fall times S1 is open, See Figure 3 5 10 ns
tPZH Output enable time to high level 10 19 ns
t Output enable time to low level 10 19
PzL ulp I, oov - Ak S1 is closed, See Figure 4 =
tPHZ Output disable time from high level 7 16] ns
tpLz Output disable time from low level 7 16 ns
de Power dissipation capacitance (see Note 3) No load 100 pF
switching characteristics, Vog = 5 V, T4 = —55°C to 125°C
AM26C31M
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX
Propagation delay time, low-to-high-level
tPLH » output 9 17 27 ns
tPHL Propagation delay time, high-to-low-level S1is open, See Figure 2 9 17 27 ns
output
tsk(p) Pulse skew time (Itp H — tpHL!) ) 0.5 4 ns
t(OD), t{(OD) Differential output rise and fall times S1is open, See Figure 3 5 12 ns
tPzH Output enable time to high level 10 19 ns
4 Output enable time to low level 10 19 ns
Pzl L " - S1 is closed, See Figure 4
tPHZ Output disable time from high level 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 VGG = 5 V and Tp = 25°C.

NOTE 3: Cpg is used to estimate the switching losses according to Pp = Cpqg V21, where Pp is inwatts, Cpd is in farads, VoG is in volts, and

fis in hertz.
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AM26C31C, AM26C31l, AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103D - DECEMBER 1990 ~ REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

i

-1 C2
T a0pF
Input —L-C1
40 pF s
’ ~ 40 pF
See Note A -4
TEST CIRCUIT
Input A
(see Note B) 1.3V 1.3V
| |
tPLH —P} :4— tPHL —I<——>'|
| |
Y |
Output | L s0% s0% X 43y
—F|13V P
Ly N
tsk | [ tsk
(p) T"l } I ()]

Output 2 | SL 50% | 50%
1[3 vy } 13V

Figure 2. Propagation Delay Time and Skew Waveforms and Test Circuit -

NOTES: A. Ct1-C3includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, duty cycle < 50%, and t; < 6 ns.

“’P TEXAS
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AM26C31C, AM26C31l, AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103D — DECEMBER 1990 ~ REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

T a0pF
Input ‘DE == C1
40 pF
=

See Note A <

TEST CIRCUIT
N
(see Note B) ov

Differential 90% 90%
Output 10% 4 I I 10%

1 I
trop) —¥ [— —» ¢ t(oD)

VOLTAGE WAVEFORMS

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

NOTES: A. C1-C3includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, duty cycle < 50%, and t < 6 ns.

“’? TEXAS
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AM26C31C, AM26C311, AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103D ~ DECEMBER 1990 — REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

L 4 Output
-1 C2
50 Q
T 40F 500 Q
OV inputA —C1 15V
3v a0pF [ ©
inputs J G — ) [~ 40 pF
npu * Output
(seeNoteB) | G — See Note A 1
TEST CIRCUIT
Enable G Input av
(see Note C) 13V 1.:;_V\
Enable G Input i | ———— oV
|
I \———— 15V
Output With |
0V to A Input : | VoL +0.3V | 0.8V VoL
I I
Lz —":“"I r—F:— tpzL
VoH
Output With T\ Ve 03V | /—
3V to A Input : OH-0.3 | 2v sy
| T rT——— 1
| |
tPHZ—h ii— thH—p—b{
VOLTAGE WAVEFORMS

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

NOTES: A. C1-C8includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, duty cycle < 50%, t; < 6 ns, and
ti<6ns.
C. Each enable is tested separately.

“” TEXAS
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AM26LS31C
QUADRUPLE DIFFERENTIAL LINE DRIVER

SLLS114C - JANUARY 1979 — REVISED MAY 1995

©® Meets or Exceeds the Requirements of D OR N PACKAGE
ANSI EIA/TIA-422-B and ITU (TOP VIEW)
Recommendation V.11
® Operates From a Single 5-V Supply 1A} 1 - 16[] Voo
® TTL Compatible 1Y[] 2 15[] 4A
® Complementary Outputs ’éE j :‘3‘ % :;
¢ High Output Impedance in Power-Off 2z(l 5 i2fla
Conditions 2v[l 6 10 az
¢ Complementary Output Enable Inputs oafl 7 10ff 3y
8 9
description GND ] 3A
The AM26LS31C is a quadruple complementary- FUNCTION TABLE
output line driver designed to meet the {each driver)
requirements of ANSI EIA/TIA-422-B and ITU NABLES SUTPUTS
(formerly CCITT) V.11. The 3-state outputs have INPUT | ENABLE: uTPUT
high-current capability for driving balanced lines A G L Y z
such as twisted-pair or parallel-wire transmission 'I'_' : ’)2 'I‘_' h
lines, and they provide a high-impedance state in H X L H L
the power-off condition. The enable function is L X L L H
common to all four drivers and offers the choice of X L H 4 z
an active-high or active-low enable input. H = high level X = irrelevant
Low-power Schottky circuitry reduces power L = low level Z = high impedance (off)

consumption without sacrificing speed.

The AM26LS31C is characterized for operation
from 0°C to 70°C.

logic symbolt - logic diagram (positive logic)
. 21 4
6 — EN G -—-—112 D_'
G —IN -G-—-d 2
I L Y QL 3 ::
1 > v 2 1Y q
" NI 7 s 2y
v 2A 5
6 2z
o 7 2y ) 10
NELINPY} 9 ' 3y
10 A ——————— 1
an =2 ay az
e 15 (L ay
P Y sy 4A 3 .,
N

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

PRODUCTION DATA lnionmuon Is current as of publication date. Copyright © 1995, Texas Instruments Incorporated
standard warranty. Pmluclm proemb?g“ mm“o:lﬂly include
testing of all parameters. TEXAS
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AM26LS31C
QUADRUPLE DIFFERENTIAL LINE DRIVER

SLLS114C - JANUARY 1979 — REVISED MAY 1995

schematic (each driver)

Input A
}» 22 ksL
'S * S
Output Y | T ¢
0}
m
e AAA————r
Common to All Four Drivers

v

-AM—
v

To Three
Other
Drivers

EnableG —9

v

GND —9¢-¢ -&- *
B

[
<

All resistor values are nominal.

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

Supply voltage, Voo (see Note 1) ....eeeie i 7V
LT o1 =T L= 7V
Output off-state Voage .......ciiiti it i i i it i e ittt e, 55V
Continuous total power dissipation .............c.oiiiiiiiiiiiiiiiiinen. See Dissipation Rating Table
Operating free-air temperature range, TA -« vvvveveetnrnrnen e enrneneneneneneeenenenans 0°C to 70°C
Storage temperature range, Tgtg -« vvennnnan s -65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10SeCoONdS .........cevrirennriennnneannnn 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: Al voltage values, except differential output voltage Vop, are with respect to network GND.

2-20
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AM26LS31C
QUADRUPLE DIFFERENTIAL LINE DRIVER

SLLS114C - JANUARY 1979 - REVISED MAY 1995

DISSIPATION RATING TABLE

PACKAGE Ta <25°C DERATING FACTOR TA=70°C
POWER RATING ABOVE Tp = 25°C POWER RATING
D 950 mW 7.6 mW/°C 608 mW
N 1150 mW 9.2 mW/°C 736 mW
recommended operating conditions
MIN NOM MAX | UNIT

Supply voltage, VoC 4.75 5 525 v
High-level input voltage, ViH 2 v
Low-level input voltage, VL 0.8 \
High-level output current, IoH -20] mA
Low-level output current, Io 201 mA
Operating free-air temperature, T 0 70 °C

electrical characteristics over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Input clamp voltage Voc=475V, lj=-18mA -1.5 \
VOH High-level output voltage Vocc =475V, lopH=-20mA 2.5 \
VoL Low-level output voltage Voc =475V, lpoL=20mA 0.5 \
loz Off-state (high-impedance-state) output current Vecc=475V Vo-08V 20 pA

Vo=25V 20
I Input current at maximum input voltage Voc=525V, V|=7V 0.1 mA
IH High-level input current Vecg=525V, V|=27V 20 pA
liL Low-level input current Voc=525V, V|=04V -036| mA
los Short-circuit output current¥ Voo =525V -30 -150 | mA
Icc Supply current Voo =5.25V, Alloutputs disabled 32 80| mA
T All typical values are at Vce =5Vand 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, Vgg =5V, Ta = 25°C ‘

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tpLH Propagation delay time, low-to-high-level output 14 20 ns
tpHL Propagation delay time, high-to-low-level output gé—:;gup: ; $1and 82 open, 14 20| ns

Output-to-output skew 1 6 ns
tpzH Output enable time to high level g'g:égﬁ:} RL=750, ‘25 40 ns
tpzL  Output enable time to low level CSDIe- :,331122’1 RL=1800, 37 45| ns
tpHz Output disable time from high level CL=10pF, S1 and S2 closed, 21 30 ns
tpLz Output disable time from low level See Figure 1 23 35 ns

*{’ TEXAS
INSTRUMENTS
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AM26LS31C
QUADRUPLE DIFFERENTIAL LINE DRIVER

SLLS114C ~ JANUARY 1979 — REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

—————— av
Test Point Vccv Input A 13V 13V
(see NM?CB) = | ov
an H———-—H——- t
180Q * tpLH—P: _ VoH
| : ’
From Output - Outputy | { ! ki A/
Under Test | Skew—iad | o

tPHL -L—JI | l¢— tpLH |

CL
(see Note A) I | Iy VoH
= ] Output Z 15V /

= — VoL
TEST CIRCUIT PROPAGATION DELAY TIMES AND SKEW
Enable G v — oo st e 3V
(seeNoteD) 15y \/— See Note D D 15V
EnableG — —/| N — — — — oV
| I tprz —le——»
[ tPzL —¥ PLZ 7| | §1 Closed
} 4 — — =45V | $2 Closed
Waveform 1 | $1Closed \1 5V | | =15V
(see Note E) | S20Open T 4‘:3—._ —— VoL
| | 05V
'ﬂ-—— tpzH —>= tPHZ —11——>= 0.5 +v—
Waveform 2 g; gresr;d | v N v?l;v
{of o =l
(see Note E) 2 ov $1 Closed
S2 Closed

ENABLE AND DISABLE TIME WAVEFORMS
NOTES: A. Cg includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo =50 Q, ty < 15 ns, and tf < 6 ns.
C. When measuring 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 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.

Figure 1. Test Circuit and Voltage Waveforms

{” TeExXAS
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AM26LS31C
QUADRUPLE DIFFERENTIAL LINE DRIVER

SLLS114C — JANUARY 1979 — REVISED MAY 1995

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE OUTPUT VOLTAGE
vs Vs
ENABLE G INPUT VOLTAGE ENABLE G INPUT VOLTAGE
4 T T T T 4 T T 1 T
Load = 470 © to GND Vgco=525V Vec=5V Ta =70°C
See Note A Load = 470 Q to GND
Ta = 25°C (_Vec=5V See Note A
3 > 3
> Vec =475V é
® g TA=25C —§
4 o
8 S
2 2 3 2
H 5
S q
>
Lo 2
2
0 0
0 . 1 2 3 0 1 2 3
Vi - Enable G Input Voltage -V V| - Enable G Input Voltage -V
Figure 2 Figure 3
OUTPUT VOLTAGE OUTPUT VOLTAGE
VS vs
ENABLE G INPUT VOLTAGE ENABLE G INPUT VOLTAGE
®[Vec=s25v ' ' ® Vec=5V
=5. =470 Qto V, cC=
= ;::dNot: g toVee Load = 470 Q to Voo
I \ Ta=25°C See Note B
5 [Vons 5
cc=5V \
> Vcc =475V \\ > \ \
s ¢ o ¢
o
g s Ta=70°C -1—'&
S 3 z 3 -
5 2 Ta =25°C —‘-’
§' §' A \k—- TaA=0°C
o (<]
1 2 L2
1 1 \ \\
0 0 Emt——
0 1 2 3 0 1 2 3
V| —Enable G Input Voltage — V V| -Enable G Input Voltage — V
Figure 4 Figure 5

NOTES: A. The Ainputis connected to Vi 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 V¢ during the testing of the Z outputs.
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AM26LS31C .
QUADRUPLE DIFFERENTIAL LINE DRIVER

SLLS114C ~ JANUARY 1979 — REVISED MAY 1995

Von - High-Level Output Voltage - V

0.5

0.4

0.3

0.1

VoL - Low-Level Output Voltage - V

0.2}

TYPICAL CHARACTERISTICS
HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
Vs vs .
FREE-AIR TEMPERATURE HIGH-LEVEL OUTPUT CURRENT
B 4 — ——
Vec=5V S~ Vcc=525V
See Note A -
o .
IoH =-20 mA E’ 3 TP ~
S \\
| Veg=475V |
IOH = —40 mA g cc=4. ™~
° 2
[]
>
4
=
K=
I
1 1
I .
o Tp = 25°C
See Note A
0 L |
0 10 20 30 40 50 60 70 80 0 -20 -40 -60 -80
TA — Free-Air Temperature — °C loH - High-Level Output Current - mA
Figure 6 Figure 7
LOW-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE

Vs
FREE-AIR TEMPERATURE

Vec=5V
loL =40 mA
See Note B

I —

0 25

50

75

TA - Free-Air Temperature - °C

Figure 8

VoL - Low-Leve! Output Voltage - V

\L
LOW-LEVEL OUTPUT CURRENT

-100

1 |
TA =25°C
0.9 I™ See Note B
0.8 /
0.7 /
0.6 : /1 7/
0.5 Vec=475V )
0.4 > T
A/Vcc =525V

0.3 =
0.2 ,/A
0.1

0

0 20 40 60 8 . 100 - 120

loL - Low-Level Output Current —mA

Figure 9

NOTES: A. The A inputis connected to VGG 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 V¢ during the testing of the Z inputs.
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AM26LS31C
QUADRUPLE DIFFERENTIAL LINE DRIVER

SLLS114C ~ JANUARY 1979 — REVISED MAY 1995

Vo - Y Output Voltage - V

TYPICAL CHARACTERISTICS
Y OUTPUT VOLTAGE Y OUTPUT VOLTAGE
vs vs
DATA INPUT VOLTAGE DATA INPUT VOLTAGE
5
No Load No Load
Ta =25°C
Vecg=525V 4 TA=70°C ]
[ Vcc=5V i
Ve =475V [ f —
g 3 ff Ta=0°C
> L ]
= TaA=25°C
g
o 2
7
L
1
0
1 2 3 0 1 2 3
V| - Data Input Voltage - V V) - Data Input Voltage ~ V
Figure 10 Figure 11
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AM26LV31C
LOW-VOLTAGE HIGH-SPEED
- QUADRUPLE DIFFERENTIAL LINE DRIVER

SLLS201A - MAY 1995 — REVISED SEPTEMBER 1995

® 32-MHz Switching Rate D OR NS PACKAGE
® Operates From a Single 3.3-V Supply (TOP VIEW)
® Propagation Delay Times ... 8 ns TYP 1aql 4 ) 160 Vo
® Pulse Skew Time...500 ps TYP 1Y[] 2 15[] 4A
¢ High Output Drive Current ... +30 mA 1Z(] 3 14{] 4y
® Controlled Rise and Fall Times . .. 3 ns TYP GQj4 13 %7-
® Differential Output Voltage With 100-Q Load 2zl 5 12f]
2Al}7 10]} 3Y
® Ultra-Low Power Dissipation GNDE 8 ofl 2A
- dc...0.3 mW MAX
— 32 MHz All Channels (No Load)
385 mW TYP FUNCTION TABLE
® Low Voltage Pin Compatible Replacement (each driver)
For AM26C31, AM26LS31, MB571 INPUT ENABLES OUTPUTS
® High Output Impedance In Power-off A G G Y z
Condition r: : § l: r|3|
® Driver Output Short Protection Circuit H X L H L
L X L L H
description X L H z z
) e ) H = high level X = irrelevant
The AM26LV31C is a monolithic BiCMOS L = low level Z = high impedance (off)

quadruple differential line driver with 3-state
outputs and is designed to be similar to ANSI
Standard EIA/TIA-422-B and ITU Recommenda-
tion V.11 drivers with reduced supply voltage
range.

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 AM26LV31C is designed using TI'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 AM26LV31C is characterized for operation from 0°C to 70°C.

LinIMPACT-C60 is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA Information Is current as of publication date. Copyright © 1995, Texas Instruments Incorporated
mm wmmm the terms of omlnmmsms I
mmnty ucﬂonpmsmg not necessarlly Inch

testing of all parameters.
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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)
s 21 4 )
G —D G —q 2
1 1Y
1 1A 3 1z
A 1 > v : 1Y q 6
1A —— :
i N 2
v 1z A 7 S Y
6 2Z
7 2 10
2A N 5 o 9 3y
10 3A 1
9 3y 3z
o SRV 14
14 15 4y
15 ay 4A 13 iz
4A 1B 4
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12, i
schematic (each driver)
EQUIVALENT OF EACH INPUT (A, G, OR G) TYPICAL OF ALL OUTPUTS (Y AND 2)
Vece j —-— » - Vee
T
100Q 40 kQ s 6Q
Input ) - L * l ‘?. Output
‘
e e
'—l '
GND ® & - —_— b— GND
All resistor values are nominal.
b TEXAS
INSTRUMENTS
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AM26LV31C

LOW-VOLTAGE HIGH-SPEED
QUADRUPLE DIFFERENTIAL LINE DRIVER

SLLS201A -~ MAY 1995 — REVISED SEPTEMBER 1995

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

Supply voltage range, Voo (see Note 1) ..ot i -03Vto6V
Input voltage range, V| . ...ovniiniiiii it e e e e e -03Vto6V
Output voltage range, VO .. ..einiii i i i e e -0.3Vto6V
Continuous total power dissipation .............ccoeiiiiiiiiiiiiiiinn. See Dissipation Rating Table
Operating free-air temperature range, T .. ..ovireiiiiiiiiiiii it iiiiiiiiieaas 0°C to 70°C

Storage temperature raNge, Tgpg - -« «««xxeeeernaeeeennnnreeerennnaeeeaenaaeeenens

Lead temperature 1,6 mm (1/16g inch) fromcase for 10seconds ..........ccoiiiiiiiiiiiienn.

-66°C to 150°C
260°C

1 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 GND.

DISSIPATION RATING TABLE
PACKAGE Ta <25°C DERATING FACTOR Ta =70°C
POWER RATING ABOVE Tp = 25°C POWER RATING
D 950 mW 7.6 mW/°C 608 mW
NS | 992 mW 7.9 mW/°C 637 mW
recommended operating conditions
MIN NOM MAX | UNIT
Supply voltage, Voo 3 3.3 3.6 Vv
High-level input voltage, ViH 2 \'
Low-level input voltage, Vi 0.8 \]
High-level output current, ioH -30| mA
Low-level output current, lo 30 mA
Operating free-air temperature, Tp 0 70 °C
¥ Texas
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 : lj=-18 mA ) -1.5 \"
VOH High-level output voltage VIH=2V, loH=-12mA | 1.85 2.3 Vv
VoL Low-level output voltage ViL=038YV, loH =12 mA 08 1.06 \
IVop!  Differential output voltage$ 095 15 v
Voc Common-mode output voltage AL=100Q 1.3 1565 1.8 \Y
AVoc! | Solh:a?e% in magnitude of common-mode output +0.2 v
lo Output current with power off Vo=-025Vor6V, Vec=0 +100 pA
loz Off-state (high-impedance-state) output current ‘éo= 303320? é :rzs \y ' +100 pA
{[T¥] High-level input current Vec=0o0r3V, Vi=556V 10| pA
L Low-level input current Vocc=36V, Vi=0 -10| pA
los Short-circuit output current Voc =386V, Vo=0 -200 | mA
Icc Supply current (all drivers) Vi =Vgg or GND, No load 100 pA
Cpd Power dissipation capacitiance (all drivers)¥ No load 160 pF

¥ Al typical values are at Vog = 3.3 V and T = 25°C.

§ AIVoD! and AIVQ ! are the changes in magnitude of Vop and Vg respectively, that occur when the input is changed from a high level to a low
level.

1 Cpd determines the no-load dynamic current consumption. I = Cpd Ve x f+ IcC

switching characteristics, Vo =5V, Tp =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
1 Transition time (t; or tf) 3 ns
SR Slew rate, single-ended output voltage See Note 2 and Figure 2 0.3 1] Vins
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
ik.(P) Pulse skew f= 32 MHz, See Note 3 05 1.5 ns
tek(lim)1  Skew limitt f=32MHz,  SeeNote 4 15| ns
| tsk(lim)2 _Skew limit (device to device)T f = 32 MHz, See Note 5 : 3 ns

1 This specification applies to any five degree band within the operating temperature range at the same Vee.

NOTES: 2. Slew rate is defined by this equation. SR = 0% (VOH VOL) 1% (VOH VOL) , the differential slew rate of
t Vopis2 x SR.
. Pulse skew is defined as the Itp| H — tpHL| of each channel.
. Skew limit is the maximum difference in propagation delay times between any two channels of one device.
. Skew limit (device to device) is the maximum difference in propagation delay times between any two channels of any device.

[0 ]
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AM26LV31C
LOW-VOLTAGE HIGH-SPEED
QUADRUPLE DIFFERENTIAL LINE DRIVER

SLLS201A - MAY 1995 ~ REVISED SEPTEMBER 1995

PARAMETER MEASUREMENT INFORMATION

Rp/2

Y
A Z Vob2
G RU2 Voc
G 1

Figure 1. Differential and Common-Mode Output Voltages

L CL=15pF T
o A = V,
Generator AL=1008 == (see Note B) f Yoo
(see Note A) = I
Vo
Vee L

z
Output Vo X X

Y .
PROPAGATION DELAY TIMES
A 0% C7 VoH
10%) | Yo% VoL
Output Vo tr—>» | —> l<_ Y
90% | l 90%
z 10% 10%
RISE AND FALL TIMES

NOTES: A. The input pulse is supplied by a generator having the following
characteristics: PRR = 32 MHz, ZQ =~ 50 Q, 50% duty cycle, ty and
ti<2ns.

B. Cy includes probe and jig capacitance.

Figure 2. Test Circuit and Voltage Waveforms, tpy, and tpLH
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AM26LV31C
LOW-VOLTAGE HIGH-SPEED
QUADRUPLE DIFFERENTIAL LINE DRIVER

SLLS201A - MAY 1995 ~ REVISED SEPTEMBER 1995

PARAMETER MEASUREMENT INFORMATION

S1

Vee

—I-CL=15pF RL=110Q
I (see Note B)

a G
Generator [}
(see Note A) 50 Q l‘d
— Vc

= C
(see Note C)
TEST CIRCUIT
————— vVoe
Input 50% 50%
ov
| |
| |
| [>— tpHz
tpzH —k—»{ :

| | o3V

|

I / I :i — VoH

Output 50% F
VQﬁ =0
VOLTAGE WAVEFORMS

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz,
Zo =50 Q, 50% duty cycle, ty and t; (10% to 90%) < 2 ns.

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

Figure 3. Test Circuit and Voltage Waveforms, tpzy and tpyz
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AM26LV31C
LOW-VOLTAGE HIGH-SPEED
QUADRUPLE DIFFERENTIAL LINE DRIVER

SLLS201A ~ MAY 1995 — REVISED SEPTEMBER 1995

PARAMETER MEASUREMENT INFORMATION

Vee
s1 RL=110Q
Y
A
Vee z T ® Output
—L CL=15pF
I (see Note B)
° G =
Generator G
(see Note A) % 500 l—q
= Vce
(see Note C)
TEST CIRCUIT
————— Vee
Input ;‘t 50% 50%
| oV

|
| |
|
tpzL —14-—>= :
! |
— l Votf = Ve
Output * 50% 4 _+_
== VoL

5

03V

VOLTAGE WAVEFORMS

NOTES: A. Theinputpulse is supplied by a generator having the following characteristics: PRR = 1 MHz,
Zo = 50 Q, 50% duty cycle, ty and tf (10% to 90%) < 2 ns.
B. Cg 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, tpz; and tp; z
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AM26C32C, AM26C32!, AM26C32M
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

SLLS104E — DECEMBER 1990 — REVISED MAY 1995

® Meets or Exceeds the Requirements of AM26C32C, AM26C321 ... D, DBT, N, OR NSt PACKAGE
ANSI EIA/TIA-422-B, EIA/TIA-423-B, and AM26C32M . . . J OR W PACKAGE
ITU Recommendation V.10 and V.11 (TOP VIEW)
® Low Power, Icc = 10 mA Typ
® +7-V Common-Mode Range With £200-mV
Sensitivity
® |nput Hysteresis ... 60 mV Typ
® tod =17 ns Typ
® Operate From a Single 5-V Supply
® 3-State Outputs
® Input Fail-Safe Circuitry R
The DB and NS packages are available left-ended taped
® Improved Replacements for AM26LS32 and reeled only (order device AM26C32CDBLE or
L AM26C32CNSLE).
description
The AM26C32C, AM26C32I, and AM26C32M FK PACKAGE
are quadruple differential line receivers for - (TOP VIEW)
balanced or unbalanced digital data <mQ 8 ©
transmission. The enable function is common to -—-2Z5 3
all four receivers and offers a choice of ]
active-high or active-low input. The 3-state 1Y 43 212 918 4A
outputs permit connection directly to a Glls 17[1 4y
bus-organized system. Fail-safe design NCc s 16[I NC
ensures that if the inputs are open, the outputs 2y 17 ke
are always high. A8 s 1314[ 3y
The AM26C32 is manufactured using a i T T men Vi T
BiCMOS process, which is a combination of 2 29 s
bipolar and CMOS transistors. This process 5]
provides the high voltage and current of bipolar NG - Noi )
with the low power of CMOS to reduce the power C - No internal connection
consumption to about one-fifth that of the
standard AM26LS32 while still maintaining ac FUNCTION TABLE
and dc performance. (each recelver)
The AM26C32C is characterized for operation ENABLES
from 0°C to 70°C, the AM26C32l is DAL — outpur
characterized from —40°C to 85°C, and the ¢ _a
AM26C32M is characterized from —55°C to VD2 ViT4 H X H
125°C. X L H
VIT-<VIp<V|T+ H X ?
X L ?
VIDSVIT- H X L
X L L
X L H z

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

RROOUCTION DATA lnormaon s cument e of publeaion dat /.
B W Texas
INSTRUMENTS
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AM26C32C, AM26C321, AM26C32M
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

SLLS104E - DECEMBER 1990 - REVISED MAY 1995

logic symbolt logic diagram (positive logic)
] 12
g 12 o) EN .
1 L 2 f
1A
1a 2 T 3 1 -2 1y
1B l..m] v v 18 '
6
2A ‘ 5 6 :
2A
2B %O_N 2y 7 -5 2y
38— L 28
3B _194__b P
4A — 13 10
L~ 4y 3A
P TIIN o HL gy
1 This symbol is in accordance with ANSV/IEEE Std 91-1984 38
and IEC Publication 617-12.
4p 14
13
15 ay
4B
schematics
EQUIVALENT OF A OR B INPUT EQUIVALENT OF G OR G INPUT TYPICAL OF ALL OUTPUTS
Vee Vce * *r—— — Vee

GND

Input

GND

v Output

GND
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AM26C32C, AM26C32l, 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, Voo (seeNote 1) ... A 7V
Input voltage range, Vi:  AorBinputs ........ ... i -11Vto14V
' GorGinputs .......oiiiiii e -0.5VtoVgc +0.5V
Differential input voltage range, Vip ... oooviii i -14Vto 14V
Output voltage range, Vo «...oviiiiriii i -0.5VtoVec +0.5V
L@ 1T {10 o 1] =Y | A +25 mA
Continuous total power dissipation ..., See Dissipation Rating Table
Operating free-air temperature range, Ta: AM26C32C ........ ..o, 0°C to 70°C
AM2BC32l ...oiiiii i e —40°C to 85°C

AM26C32M ... .ottt -55°C to 125°C

Storage temperature range, Tatq <« cevvernrnnreeiina it i -65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds ...........ccoviiiiiiiinnnnnn. 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 output voltage, Vop, are with respect to network GND. Currents into the device are positive and

currents out of the device are negative.

DISSIPATION RATING TABLE

PACKAGE TA <25°C DERATING FACTOR Ta =70°C TA = 85°C Ta = 125°C
POWERRATING ABOVE Tp=25°C POWER RATING POWER RATING POWER RATING
D 950 mW 7.6 mW/°C 608 mW 494 mW —
DB 781 mW 6.2 mW/°C 502 mW 409 mW —
N 1150 mW 9.2 mW/°C 736 mW 598 mW —_
NS 625 mW 5.0 mW/°C 400 mW 325 mW —
J 1375 mW 11 mW/°C — - 275 mW
1000 mW 8.0 mW/°C — — 200 mW

recommended operating conditions

MIN NOM MAX| UNIT

Supply voltage, VcC 45 5 5.5 \
High-level input voltage, V|4 2 \"
Low-level input voltage, V| 0.8 \'
Common-mode input voltage, V| +7 Vv
High-level output current, loH -6|] mA
Low-level output current, o : 6] mA

AM26C32C 0 70
Operating free-air temperature, Tp AM26C32| -40 85 °C

AM26C32M -55 ' 1256

*ii TEXAS
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AM26C32C, AM26C32l, AM26C32M
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

SLLS104E - DECEMBER 1990 — REVISED MAY 1995

electrical characteristics over recommended ranges of Vgg, Vics and operating free-air
temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX]| UNIT
Vi1, Differential input high-threshold voltage :gDH:Y_%'ZOm :X \\;:g : g‘ror:nsg(\e/ ’ g? v
ViT-  Differential input low-threshold voltage :g_:%ﬁAv z:g : I;Tor:?:z :gfi \
Vhys  Hysteresis voltage (VT4 - ViT-) 60 mV
ViK Enable input clamp voltage Voo =45V, lj=—18 mA -1.5 v
VoH High-level output voltage Vip=200mV, IpH=-6mA 3.8 \')
VoL  Low-level output voltage Vip=-200mV, loL.=6mA 0.2 0.3 v
loz Off-state (high-impedance-state) output current Vo = Vgg or GND +0.5 +5 pA
: Line input current V=10V, Other input at 0 V 1.5 mA
Vi==10V, Other input at 0 V -2.5
IIH High-level enable current V=27V 20 pA
L Low-level enable current V=04V -100 pPA
1 Input resistance One input to ground 12 17 kQ
Icc  Supply current ' Voo =55V 10 15 mA

T All typical values are at VGG = 5 V, V|G = 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, C_ = 50 pF (unless
otherwise noted)

AM26C32C
AM26C32M
PARAMETER TEST AM26C32) M26C3 uNIT
CONDITIONS
MIN TYPS MAX| MIN TYPS MAX
tpLH Propagation delay time, low- to high-leve! output See Figure 1 9 17 27 9 17 27 ns
tpHL Propagation delay time, high- to low-level output g 9 17 27 9 17 27 ns
trLH  Output transition time, low- to high-level output ’ 4 9 10 ns
—— " See Figure 1
trHL  Output transition time, high- to low-level output 4 9 4 9 ns
t Output enable time to high level 13 22 13 22] ns
Pz put - g See Figure 2
tpzL  Output enable time to low level 13 22 13 22 ns
tpHz  Output disable time from high level ) . 13 22 13 26 ns
- - See Figure 2
tpLz  Output disable time from low level 13 22 13 25 ns
§ All typical values are at VoG = 5 V, TA = 25°C.

‘@’ TEXAS
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AM26C32C, AM26C32, AM26632M
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

SLLS104E — DECEMBER 1990 ~ REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

Vee tTLH —Di |'<— —! JH— tTHL
——— VoH
| Output | A 90% 0% NI 0%
A Devi 10% | i 10% Vo
I evice
= g | Yder | | tPLH —le—> :q—»— tPHL
B es
Input CL =50 pF ' 25V
T (see Note A) Input —— — — oV
= e +25V
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTE A. Cj includes probe and jig capacitance.

Figure 1. Switching Test Circuit and Voltage Waveforms

Vece
s1
‘ :]—

G Input RL=1kQ
G Input Devi tpzL, tpLZ Measurement: S1to Vgc
Vip=+25V | Alnput——] Under tpzH, tpHZ Measurement: S1 to GND
B Input Test =
_L__E____ CL=50pF
— L (see Note A)
TEST CIRCUIT
———————————————— 3V
G _/_——\1.3 v
| | ov
| |
~ 4 4 3V
G | | 13V
(seeNoteB) __ _ __ __ e — | AT oV
| | |
tpzH —jedl ¢ tpHz tpzH —j4—¥ j€—b- tpHz v
————— OH
Output VOH-0.5V | VoH 0.5V
With Vjp = 2.5 V) | Aso% | | | °
| | | P VoL
tpzL 44*: i tpLz tpzL ~1¢—D: K—ﬂ—l tpLz
Output l { | { YoH
(with Vjp = -2.5V) _ML +05V Yo+ 98V yo,
VOLTAGE WAVEFORMS

NOTES: A. Gy includes probe and jig capacitance.
B. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle < 50%, t; = tf = 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

SLLS115B — OCTOBER 1980 — REVISED MAY 1995

® AM26LS32A Meets or Exceeds the AM26LS32AC, AM26LS33AC . .. D OR N PACKAGE
Requirements of ANSI EIA/TIA-422-B, AM26L.S32AM, AM26LS33AM . . . J PACKAGE
EIA/TIA-423-B, and ITU Recommendations (TOP VIEW)
V.10 and V.11 O
® AM26LS32A Has +7-V Common-Mode 18] 1 16{] Veg
Range With £200-mV Sensitivity 1Afl2  15[14B
® AM26LS32A Has +15-V Common-Mode 1vfjsa  14fl4A
Range With +500-mV Sensitivity all« 3fay
® Input Hysteresis . . . 50 mV Typical v ;X E : 11? } SY
® Operates From a Single 5-V Supply 807 10f] 3A
® Low-Power Schottky Circuitry GND ] 8 o[l 38
® 3-State Outputs
® Complementary Output Enable Inputs AM26LS32AM, AM26LS33AM . . . FK PACKAGE
® Input Impedance . . . 12 kQ Min (TOP VIEW)
® Designed to Be Interchangeable With o8
Advanced Micro Devices AM26LS32™ and I0z259

AM26LS33™

- 1Y 4A
description G 4y
The AM26LS32A and AM26LS33A are quadruple ';?( gc

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 AM26L.S32 and the AM26LS33, .

the AM26LS32A and AM26LS33A incorporate an DIFFERENTIAL ENABLES| OUTPUT
additional stage of amplification to improve A-B G G| Y
sensitivity. The input impedance has been VID 2 VIT+ hox )
increased resulting in less loading of the bus line. X L H
The additional stage has increased propagation VIT-<VIDSViT, HooX ?
delay; however, this will not affect interchange- X L] 2
ability in most applications. Vip< ViT— H o Xp L
The AM26LS32AC and AM26LS33AC are = st
characterized for operation from 0°C to 70°C. m m
The AM26LS32AM and AM26LS33AM are Open x | ow
characterzed for operation over the full military

temperature range of —55°C to 125°C.

2A 3Y

14
9 10 11 12 13

29983
(O}

NC~-No internal connection

FUNCTION TABLE
(each receiver)

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

AM26L.832 and AM26LS33 are trademarks of Advanced Mircro Devices, Inc.

PRODUCTION DATA Information is curmrent as of publication date.
Products conform to specifications per the terms of Texas instruments i
Production processl

m i u Ing does not necessarily include EXAS
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26L.S33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

SLLS115B - OCTOBER 1980 ~ REVISED MAY 1995
C

logic symbolt

G 4 ;21

g 12n EN

1A 2 3.
v
13_1_..5 R

2A
7
28 ——DN

2y

3a 10|

9 1
3B —D

3y

4A 14

g 0y

18 4y

logic diagram (positive logic)

10
3A p 1 ay
3B
4A 14 13 ay
15
4B

1 This symbol is in accordance with ANSI/IEEE Std 91-1984

and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.

schematics of inputs and outputs

EQUIVALENT OF EACH
DIFFERENTIAL INPUT

Vee

S 100ke
< Alnput Only

Input

2 100 kQ
2 Binput Only

EQUIVALENT OF EACH ENABLE INPUT

Vee

Enable

TYPICAL OF ALL OUTPUTS

Vece
85Q
NOM

Output

2-42
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

SLLS115B - 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, Vo (see Note 1) 7 7 \
Any differential input +25 +25
Input voltage, V| - \
Other inputs 7 7
Differential input voltage, V|p (see Note 2) +25 +25 \
Continuous total power dissipation See Dissipation Rating Table
Operating free-air temperature range, Ta 0to 70 -55t0 125 °C
Storage temperature range, Tstg -65to0 150 —-65to 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, Tg FK package 260 °C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds | J package 300 300 °C

1 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 the network ground terminal.

2. Differential voltage values are at the noninverting (A) input terminals with respect to the inverting (B) input terminals.

DISSIPATION RATING TABLE
PACKAGE TA<25°C DERATING FACTOR TA =70°C Ta =125°C
POWER RATING ABOVE Tp =25°C POWER RATING POWER RATING
D 950 mW 7.6 mW/°C 608 mwW -
FK 1375 mW 11.0 mW/°C 880 mwW 275 mwW
J 13756 mW 11.0 mW/°C 880 mW 275 mW
) 1150 mW 9.2 mW/°C 736 mW —
recommended operating conditions
AM26LS32AC AM26LS32AM
AM26LS33AC AM26LS33AM UNIT
MIN NOM MAX| MIN NOM MAX
Supply voltage, Vco 4.75 5 525 4.5 5 5.5 Vv
High-level input voltage, V4 2 2 \
Low-level input voltage, VL 0.8 0.8 \
. AM26LS32AC, AM26LS32AM +7 +7
Common-mode input voltage, ViC Vv
AM26LS33AC, AM26LS33AM +15 +15
High-level output current, IoH -440 -440 | pA
Low-level output current, lo 8 8] mA
Operating free-air temperature, T 0 70| -55 125 °C
3 1,
EXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-43



AM26LS32AC, AM26LS33AC, AM26L.S32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

SLLS115B - OCTOBER 1980 — REVISED MAY 1995

electrical characteristics over recommended ranges of Vgg, Vg

temperature (unless otherwise noted)

and operating free-air

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
Positive-going input threshhold _ . — AM26LS32A 02
VIT+  votage -~ = VO =VoHmin, - loH =440 kA e e caan 05| "
- - —o0.oF
Negative-going input threshhold - AM26LS32A 0.2
ViT- Vo =045V, lor=8mA \
T- voltage °© oL AM26LS33A —0.5%
Vhys Hysteresis voltage (V|T 4 - V|T-) 50 mV
VIK Enable input clamp voltage Vg = MIN, l|=-18 mA -15 \
. Voe = MIN,  Vpp=1V, '32AC, '33AC 2.7
vV High-level output voltage v
OH  Hig tout voltag ViG) =08V, loH=-440pA [32AM,’33AM 25
Voc = MIN,  Vp=-1V, loL=4 mA 04
V Low-level output voltage v
oL P g ViG) =08V loL=8 mA 0.45
: Off-state (high-impedance-state) Vo=24V 20
loz output current Vee = MAX Vo =04V -20 wA
| Line input current V=15V, Otherinputat ~10Vto 15V 1.2 mA
! P Vi=-15V, __ Otherinputat 15V to 10 V 17
II(EN)  Enable input current Vi= 55V 100 | pA
liH High-level enable current - V=27V 20 pA
L Low-level enable current Vi= 04V -0.36 | mA
r Input resistance Vic=-15Vto 15V,  One input to ac ground 12 15 kQ
los Short-circuit output current$ VoG = MAX -15 -85| mA
lcc Supply current Ve = MAX, All outputs disabled 52 70| mA

T All typical values are at VGG = 5 V, TA = 25°C, and V| = 0.
1 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.

§ 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, Vgg =5 V, Tp = 25°C

PARAMETER

TEST CONDITIONS

MIN TYP MAX| UNIT

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

20 35 ns

CL=15pF, -SeeFigure1

tPHL Propagation delay time, high-to-low-level output 22 35 ns
4 Output enable time to high level 17 22 ns
PzH : - g CL=15pF, SeeFigure 1 -+
tpzL Output enable time to low level 20 25 ns
% . Output disable time from high level 21 30 ns
PHZ 1 g CL=5pF, See Figure 1

tpLz Output disable time from low level

30 40 ns

2-44
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

SLLS115B — OCTOBER 1980 - REVISED MAY 1995
PARAMETER MEASUREMENT INFORMATION

V
Test ce
Point RL = 2kQ A 25V
nput 0 0
S1
| | - ~25V
From Output 'PLH —i¢ > {PHL—¢ > v
Under Test < | T OH
= 5ka Output 1.3V 13V
cL See Note B VoL
(see Note A) I S1 and S2 Closed
- S2
>0
TEST CIRCUIT = VOLTAGE WAVEFORMS FOR tp| H, tPHL
-» =4- <5ns le <5ns

|
Enable G | 13V
| |
|1 : See Note C
| |
| |
|
|
Enable G
10%

TS1 Closed
S2 Closed

'PZHH

| 05V— | .
S10pen | T iy " | ~1.4V
OutpUt 55 Closed # 1.3V | M ouput Sk 1.3V P"z—ﬂ_—::/-*
| IS1 Close:l1 4v S1 Closed py "’—}— VoL
tPHZ H S2 Open -
S2 Closed P
VOLTAGE WAVEFORMS FOR tpHz, tpzH VOLTAGE WAVEFORMS FOR tpL2, tpzL

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

Figure 1

‘V TEXAS
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM

QUADRUPLE DIFFERENTIAL LINE RECEIVERS

SLLS115B -~ OCTOBER 1980 — REVISED MAY 1995

TYPICAL CHARACTERISTICS

HIGH-LEVEL OUTPUT VOLTAGE

vs
HIGH-LEVEL OUTPUT CURRENTT

I
Vip=02V

> TA =25°C >
(] 4 Q
=]
: :
RSN\ :
g Q Veg =525V g
o \ é | °
I I N\ N 30 t
Z R ;
4 Vee=55V 3
'5 ,|Vec=475v \\\ N ] L
= )% \ 2
. Veg =45V & N
0 -10 -20 -3 -40 -50

loH ~ High-Level Output Current — mA
tVgG=5.5VandVgG=4.5V applies to M-suffix devices only..
Figure 2 .

LOW-LEVEL OUTPUT VOLTAGE

HIGH-LEVEL OUTPUT VOLTAGE
Vs
FREE-AIR TEMPERATURE
Vcc' =5 V|
Vi = 0.2 mV
IOH = - 440 A
0 10 20 .30 40 50 60 70

TA - Free-Air Temperature - °C

Figure 3

LOW-LEVEL OUTPUT VOLTAGE

vs vs
.. LOW-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURE
0.6 | 0.5 v T V|
cc=5
Vec=5V / -

> Ta =26°C /] > :g‘: Toav

é 05~ yip=-02mv 7 . 04

: / g

2 o4 2

S o3 Va S

[

£ / 2 .

£ o2 / i

] / =

4y 3 o4

2 o4 L °

[} 0
0 5 10 15 20 25 30 0 10 20 30 40 50 60 70
loL —Low-Level Output Current — mA TA ~Free-Alr Temperature - °C
Figure 4 Figure 5
I £
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

SLLS115B —- OCTOBER 1980 — REVISED MAY 1995
R

TYPICAL CHARACTERISTICS
OUTPUT VOLTAGE OUTPUT VOLTAGE
vs Vs
ENABLE G VOLTAGE ENABLE G VOLTAGE
5 T T & v T v T
Vip=0.2V cc=5
451 Tpo=25°C 45 vip=02V
4| Load=8kQtoGND | Vec=55V . Load = 8 kQ to GND
Vee=5V
T 85 Icc | > 35} TaA=70C -
2 Vo =45V . Ta =25°C N
5 8 - g’ 3[ Ta=0C
9 o
T 25 z 25
H i |
3 2 ‘g' 2
° <]
]
1.5 1.5
2 °
1 1
0.5 0.5
(]
0 0.5 1 1.5 2 2.5 3 (] 0.5 1 1.5 2 25 3
Enable G Voltage -V Enable G Voltage -V
Figure 6 Figure 7
OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
- ENABLE G VOLTAGE ENABLE G VOLTAGE
6
T I ]
Vec=55V Vip=-0.2V
Vec=5V Load = 1kQto Vcc 5
Vec=45V Ta=25°C
> n 4 TA=0C __|
g» g Ta = 25°C
S 2 | Ta=70°C
g §
| 1 2
o 2
1] veg=5V
Vip=-0.2V
Load = 1kQto Vog
° I I —
0.5 1 1.5 2 25 3 (] 0.5 1 1.5 2 25 3
Enable G Voltage -V Enable G Voitage -V
Figure 8 Figure 9
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

%81159 - OCTOBER 1980 — REVISED MAY 1995

TYPICAL CHARACTERISTICS

AM26LS32A AM26LS33A
OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
DIFFERENTIAL INPUT VOLTAGE DIFFERENTIAL INPUT VOLTAGE
T T 5 T T T T T
Vee=5V Vec=5VY, 10=0, Ta=25°C
45 Io=0 45
Ta=25c (| ([ . (
> Vic = H Vic =} Vic 3 > Vic= V|¢ = Vic=
¢ 35 -7v {lo 7v é 35 15V 0 15V
§ 3 S 3
S 4 S 4
5 25 ¥ 25
3. A 4 N ' 9 4 ' 3 B‘ v v r 3 v r 3
8 2 ViT- vir- [ V- 1= 8 2 Vim- ViT- ViT-
1 vite || virs IT+ ! ViT+ 1 ViTe Vit
O 15 9 15
1 1
0.5 - 05
0 0
-200-150 -100 -50 O 50 100 150 200 -200~150 <100 -50 O 50 100 150 200
V|p - Differential Input Voitage - mV Vip - Differential Input Voltage — mV
Figure 10 Figure 11
INPUT CURRENT
Vs
INPUT VOLTAGE
4 -
3
E 2
L 1 =
g —
3 (]
a
£ -1
[}
- -2 The Unshaded Area
Shows Requirements of
_3 Paragraph 4.2.1 of ANSI
Standards EIA/TIA-422-B and
4 EIA/TIA-423-B
-256 -20-15-10-5 0 5 10 15 20 25
V| - Input Voltage - V
Figure 12
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

SLLS115B — OCTOBER 1980 — REVISED MAY 1995

APPLICATION INFORMATION

1/4 AM26LS31AC 1/4 AM26LS32AC
| {C &
- 27
Ryt Data
Data In T % B_‘ o
1f ®
1/4 AM26LS32AC 1/4 AM26LS33AC

Data Data

Out Out

T Rt equals the characteristic impedance of the line.

Figure 13. Circuit With Multiple Receivers
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AM26LV32C
LOW VOLTAGE HIGH-SPEED
QUADRUPLE DIFFERENTIAL LINE RECEIVER

SLLS202A — MAY 1995 — REVISED SEPTEMBER 1995

® 32-MHz Switching Rate DOR Nés; \%\EcKAeE
® Operates from a Single 3.3-V Supply ' [ w’
® Ultra-Low Power Dissipation . . . 27 mW Typ 1801 16f Voo
® Open-Circuit Fall Safe 1all 2 15 4B
® —0.3-V to 5.5-V Common-Mode Range With 1yljs  14f4A
+200 mV Sensitivity Gll4 13]] 4y
® Accepts 5-V Logic Inputs With a 3.3-V avffs  12]IG
Supply oAfl 6 1 % 3y
. 2B} 7 10} 3A
® input Hysteresis. .. 50 mV Typ anofl s ofj 38
® 235 mW With Four Receivers at 32 MHz
® Pin-Compatible with the AM26C32, T The NS package is only available left-ended taped
AM26LS32, and MB570 and reeled. To order use part number

AM26LV32CNSLE.
description .

The AM26LV32 monolithic, BICMOS, quadruple, differential line receiver with 3-state output is designed to be
similar to ANSI EIA/TIA-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 if the inputs are open circuited, the outputs are always high. This device is designed using the Tl 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 0°C to 70°C.

logic symbolt logic diagram (positive logic)
— EN ] 12
gl2 o
I C n 2 »
1A 2 e 3 ] L3 4y
g At ] v 1Y 1B
>
6
2A 5 2a £
28 1T 2y ; | 6 oy
aa 10 1 4y 2B
3B —:‘4—5 )
4A 21— 13 1
|13 3A
48 15 w i&i 3y
t This symbol is in accordance with ANSI/IEEE Std 91-1984 38
and IEC Publication 617-12.
14
4A 13
ay
4B 15

LinIMPACT-C60 is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA Information is current as of publication date. ' Copyright © 1995, Texas Instruments Incorporated
: conform tg mssocm-nm per "?gu “u:‘m m«:t m;mm i
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AM26LV32C

LOW VOLTAGE HIGH-SPEED

QUADRUPLE DIFFERENTIAL LINE RECEIVER

SLLS202A ~ MAY 1995 — REVISED SEPTEMBER 1995

FUNCTION TABLE
(each receiver)
DIFFERENTIAL ENABLES
INPUT o 3 OUTPUT
Vip=02V ')-(I )lf :
-02V<Vjp<02V )'2 X ?
Vip<-02V ;‘ )é ::
Open circuit ;' )If H
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)

Vee

GND

EQUIVALENT OF EACH
ENABLE INPUT (G, G)

Vee J

100 Q

Enable
G, G

GND

TYPICAL OF ALL OUTPUTS (Y)

]

]

e

Vee

GND
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AM26LV32C
LOW VOLTAGE HIGH-SPEED
QUADRUPLE DIFFERENTIAL LINE RECEIVER

SLLS202A ~ MAY 1995 — REVISED AUGUST 1995
B —

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

Supply voltage range, Voo (see Note 1) ..ot -03Vto6V
Input voltage range, Vi (AOrBinputs) .........ccoiiiiiiiiiiiiiiiiiiiiii i -4Vto8V
Differential input voltage, Vip (see Note 2) ...ttt +12
Enable inputvoltage range ...t e e s -03Vto6V
Output voltage range, Vo .....covvvnntn. e eieeiiiieaereeaeeaeaaaas -03Vto6V
Maximumoutputcurrent, lo ..ot e +25 mA
Operating free-air temperature range, TA - .. cocevir ittt ea i eieinaneenans 0°C to 70°C
Storage temperature range, Tgtg -« cvvnvieririii ittt i -65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds .............coviiiiiiiininnnn, 260°C

1 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 noninverting input with respect to the corresponding inverting input.

DISSIPATION RATING TABLE
PACKAGE TA<25°C DERATING FACTOR TA=70°C
POWER RATING ABOVE Tp = 25°C POWER RATING
D 950 mW 7.6 mW/°C 608 mW
NS 992 mW 7.9 mW/°C 636 mW

recommended operating conditions

MIN NOM  MAX UNIT

Supply voltage, Voo 3 3.3 3.6 \
High-level input voltage, ViH(EN) 2 \
Low-level input voltage, Vi (EN) ) 0.8 \
Common-mode input voltage, V|c -0.3 55 \
Differential input voltage, V|p +5.8
High-level output current, o -5 mA
Low-level output current, lo 5 mA
Operating free-air temperature, Tp 0 70 °C

¢ TEXAS
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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 \
ViT- Differential input low-threshold voltage -0.2 \'
ViK Enable input clamp voltage lj=-18 mA -08 =15 \
VoH  High-level output voltage Vip =200 mV, loH=-5mA 2.4 3.2 \
VoL Low-level output voltage V|p =-200 mV, loL=5mA 0.17 0.5 \
loz High-impedance-state output current Vo=0to Voo +50 pA
liH(E) High-level enable input current Vcc=00r3V, V=55V 10 uA
liLg) Low-level enable input current Vcc =36V, Vi=0V -10

n Input resistance ) 7 12 kQ
I Input current V|=55Vor-0.3V, Allotherinputs GND +700 pA
Icc Supply current Vi(E) = Vcg or GND, No load, line inputs open 8 171 mA
Cpd Power dissipation capacitance® One channel 150 pF

T All typical values are at VGG = 3.3 V and Tp = 25°C.

t Cpd determines the no-load dynamic current consumption, Is = Cpg x Voo % f + Icc.

switching characteristics over recommended ranges of operating conditions (unless otherwise

noted)

PARAMETER TEST CONDITIONS | MIN TYP. MAX| UNIT
tPLH Propagatfon delay time, kfw- to high-level output See Figure 1 8 16 20 ns
tPHL Propagation delay time, high- to low-level output . 8 16 20 ns
t Transistion time (ty 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
tsk(p) Pulse skew See Note 3 4 6 ns
 tsk(lime) Skew limit See Note 4 4 6 ns
tsk(lim)  Skew limit (device to device) See Note 5 6 9 ns

NOTES: 3. tgk(p) is tPLH — tpHL! of each channel.
4.

tsk(limc) is the maximum difference in propagation delay times between any two channels of one device.
5.  tsk(lim)Isthe maximum differencein propagation delay times between any two channels of any two devices. This specification applies
to any 5°C band within the operation temperature range at the same Vgc.
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AM26LV32C
LOW VOLTAGE HIGH-SPEED
QUADRUPLE DIFFERENTIAL LINE RECEIVER

SLLS202A - MAY 1995 — REVISED AUGUST 1995

PARAMETER MEASUREMENT INFORMATION

Vo A 2V
Input * X
CL=15pF B 1V

Generator
(see Note A)

>
5003 500 see Note B | '

i ¢ ) 'PLH—]‘—’{ l‘—*IF—tPHL
= 05 —s05c K — — VoH

Output 50% ° ® K 50%
10% : } 10% yo,

G G =+
{see Note C) - Tty N

Figure 1. tpp 4 and tpy,_ Test Circuit and Voltage Waveforms

Vip=1V Vo
CL=15pF
I (see Note B)
° G
Generator G =
(see Note A) 50 Q l—d -
= Vee
(see Note C)
————— Vee
Input 50% 50%
= | ov
tpzH —¢—W h—ﬂ—l tpHz
| r 03V
l 't
I —— VoH
Output 50% L3
Vott ~0

Figure 2. tpzy and tpyz Test Circuit and Voltage Waveforms

NOTES: A. Theinput pulse is supplied by generator having the following characterstics:
Zo =50 Q, PRR = 10 MHz, t; and t (10% to 90%) < 2 ns, 50% duty cycle.
B. Cy 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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AM26LV32C
LOW VOLTAGE HIGH-SPEED
QUADRUPLE DIFFERENTIAL LINE RECEIVER

SLLS202A - MAY 1995 — REVISED SEPTEMBER 1995

Vee

RL=2kQ

Vip=1V A Vi
D= B o

CL=15pF

- G (see Note B)
Generator a
(see Note A) so0Q I Q
= Vee
(see Note C)
————— Vee
Input 50% 50%
| | ov

|
I ' Voft ~Vcc
—— VoL
0.3V
Figure 3. tpz, and tp 7 Test Circuit and Voltage Waveforms

NOTES: A. The input pulse is supplied by generator having the following characterstics:

Zo =50 Q, PRR = 10 MHz, t; and tf (10% to 90%) < 2ns, 50% duty cycle.
B. Cy 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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LT1030C
QUADRUPLE LOW-POWER LINE DRIVER

SLLS048D ~APRIL 1989 - REVISED MAY 1995

Low Supply Voltage ... +5Vtot15V
Supply Current. .. 500 pA Typ

Zero Supply Current When Shut Down
Outputs Can Be Driven +30 V

Output Open When Off (3-State)
10-mA Output Drive

Outputs of Several Devices Can Be
Connected in Parallel

Meets or Exceeds the Requirements of
ANSI EIA/TIA-232-E Specifications
Designed to Be Interchangeable With
Linear Technology LT1030

description

The LT1030C is an EIA/TIA-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 EIA/TIA-232-E
driver, micropower interface, or level-transiator,
among others.

The LT1030C is characterized for operation from
0°C to 70°C.

D OR N PACKAGE
(TOP VIEW)
Voo 1 = 14l Veo.
IN1[] 2 13]] STROBE
OUT1[] 3 12{] IN4
ON/OFF[] 4 11]] OUT4
‘ IN2[] 5 10[I NC
ouT2{l 6 o[l IN3
GND[] 7 8[l oUT3

NC - No internal connection

AVAILABLE OPTIONS
PACKAGE
TA SMALL OUTLINE | PLASTIC DIP
(D) (N)
0°C to 70°C LT1030CD LT1030CN

The D package is available taped and reeled. Add the
suffix R to the device type (i.e., LT1030CDR).

logic symbolt

—_ 13 P
STROBE " | G1
ON/OFF —————— EN

IN1 N D>
IN2 ———
INs 1
IN4 Lz__b

6
8
11

3
OuT1

ouT2
ouT3

ouT4

T This symbol is in accordance with ANSVIEEE Std 91-1984

and IEC Publication 617-12.

Terminal Functions

Terminal
DESCRIPTION

NAME NO.

GND 7 Ground terminal

IN1, IN2, 2, 5, | Logicinputs. INx operate properly on TTL or CMOS levels. Output valid from V| = VoG- + 2 V to 15 V. Connect to

IN3, IN4 9,12 |5V when not used.

ON/OFF 4 ON/OFF shuts down the entire circuit. It cannot be left open. For normally on operation, connect between 5 V and
10 V. If Vj_is at or near 0.8 V, significant settling time may be required. :

OUT1, OUT2, 3,6, | Line driver outputs

OuT3, OUT4 8,11 .

STROBE 13 STROBE forces all outputs low. Drive with 3 V. Strobe terminal inputimpedance is approximately 2 kQ to GND. Leave
STROBE open when not used.

Voo + 14 Positive supply

Vee- 1 Negative supply

PRODUCTION DATA Information I8 current as of publication date.
mnommlpocmewmwmdmof exas Instruments
not

Inciude

ucﬂnooidlpmm’mn.

Copyright © 1995, Texas Instruments Incorporated
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LT1030C
QUADRUPLE LOW-POWER LINE DRIVER

SLLS048D —APRIL 1989 - REVISED MAY 1995

logic diagram

ON/OFF
13 —$
STROBE ——4 3

ouT1
IN1

-J ) I(
oL/ | .
N2 —2 '23—_; " ourz
Yo
_O
_C

4
{5 o
INe ——QC

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

Supply voltage range, Vog4 (seeNote 1) ..o ..0VtoisV
SUPPlY VORAGE raNGE, VoG = -« vt oe vttt ettt ittt et ei s anaaans O0Vito-15V

. Input voltage range, logic inputs, V) ........oiiiiiiiii VCC— to25V
Input voltage range at ON/OFF, V) ... AR OVto12V
Output voltage range, Vo (any output) ..... @ et ese e Vec+—30VtioVeo-+30V
Duration of output short circuit to £30 V at (or below) 25°C (see Note2) ....coovinvnviiinnn.. unlimited
Continuous total power dissipation .......... ..ottt See Dissipation Rating Table
Operating free-air temperature range, TA .« ..vvvvintiiiiiiiiiiiii it iiiiiiiearannnans - 0°Cto70°C
Storage temperature range, Tgtg « -« vovverriieiiiiiiiiii e ~65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) fromcase for 10seconds ..............ccoviviiinnnnnnn, 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 and/or supply voltages must be limited to ensure that the maximum
dissipation rating is not exceeded.

DISSIPATION RATING TABLE
. PACKAGE Ta <25°C DERATING FACTOR Ta =70°C
POWER RATING ABOVE Tp = 25°C POWER RATING
D 950 mwW 7.6 mW/°C 608 mW
N 1150 mW 9.2 mW/°C 736 mW
recommended operating conditions
MIN MAX | UNIT

Supply voltage, VGG + 5 15 v
Supply voltage, Voo -5 -15 Vv
High-level input voltage, V|H (see Note 3) 2 15 v
Low-level input voltage, V| (see Note 3) 0.8 "
Operating free-air temperature, Ta 0 70 °C

NOTE 3: These V|H and V|_ specifications apply only for inputs IN1—IN4. For operating levels for ON/

—-la__

see Figure 2.
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LT1030C
QUADRUPLE LOW-POWER LINE DRIVER

SLLS048D - APRIL 1989 ~ REVISED MAY 1995

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

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT
VoM+  Maximum positive peak output voltage swing lo=-2mA, TA=25°C [Vgoc4+-03 Vog4—0.1 \
VOM-  Maximum negative peak output voltage swing | lo =2 mA, Ta =25°C Vec-+09 Voo-+1.4 \
IH High-level input current Viz2V, TA =25°C 2 20 pA
L Low-level input current V<048V, Ta =25°C 10 20 pA
| Input current, ON/OFF =0 -l - WA
| nput current, V=5V 3 o5
lo Output current TA =25°C 5 12 mA
Vo=115V,  Tp=25°C,
loz Off-state output current ON/OFF at 0.4 V +2 +100 pA
lcc Supply current (all outputs low) Vizat24V, lo=0 500 1000 pA
ON/OFF at 0.4 V 10
! Off-state supply current —
CC(off) id ON/OFF at 0.1 V 10 w | M
operating characteristics, Vg =+5Vto +15V, Tp = 25°C
PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
SR Driver slew rate RL=3kQ, C| =51pF 4 15 30| Vius

T All typical values are at Vog+ = £12 V, Ta = 25°C.
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LT1030C

QUADRUPLE LOW-POWER LINE DRIVER

SLLS048D ~APRIL 1989 ~ REVISED MAY 1995

’ TYPICAL CHARACTERISTICS

MAXIMUM PEAK OUTPUT VOLTAGE ON/OFF TERMINAL VOLTAGE
vs Vs
OUTPUT CURRENT FREE-AIR TEMPERATURE
vee. 1.8 g r
Vect+=112V
> Veg.-02 S RL=3kQ
s ce+ Output High 6 \\ I l
5 VCC+"°-4\‘_ 1. >l 1.4 \‘ } }
] T T ™~~J_ MinOn Voltage
2 Vee-+14 S..N
3 g 1.2 \ -  —
Vee- +1.2 S N
S — g N
¥ voo-+1 : 2 \ — Max Off Voltage
S 4 N e | Ip< 20004 _
E Vcc-+08 Output Low = \ T~ ——
g B os
% Voc-+06 [ Q \
T Voous0s © o4 ——
z Go—+2 v . Max Off Voltage ———
cCt=* —~ 0.2 | 20
> Vec+02 T o35G o <l NAJ
Vee- 1 GND
0 +1 +2 +3 +4 +5 0 10 20 30 40 50 60 70
lo—Output Current - mA TA — Free-Air Temperature —°C
Figure 1 Figure 2
MAXIMUM PEAK OUTPUT VOLTAGE ON/OFF TERMINAL CURRENT
vs vs
FREE-AIR TEMPERATURE ON/OFF TERMINAL VOLTAGE
Vee+ 140
> Vociz+12V
% Voo 4+—0.2 120 Ta =25°C
° lo=1mA T -
.’5 Vee4+-0.4 lo=5mA g 100 /'
[
[ g~ -
= = 80
g Vee-+14 g /,
2 S 6o
€ lo=~5mA E: v
5 Vee- "'1-2% = e ——— | € /
5 5 4 L/
g Veo- +1 I& /
2 %
> Vog-+0.8 el lo=-1mA | S v
Veg: = 12V \l_\\ ,
Vee-+0.6 1 ] -20
o 10 20 30 40 5 60 70 0 2.5 5 7.5 10 125 15
TA — Free-Alr Temperature - °C ON/OFF Terminal Voitage - V
Figure 3 Figure 4
3 1,
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LT1030C
QUADRUPLE LOW-POWER LINE DRIVER

SLLS048D - APRIL 1989 — REVISED MAY 1995

10 - Output Current - mA

Icc(off) - Off-State Supply Current - pA

TYPICAL CHARACTERISTICS
OUTPUT CURRENT OFF-STATE OUTPUT CURRENT
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
30 T I -1 T - T
Vogi=+12V - Vogr=212V
[~ Vo=-25V
NG < B
275 g T /
N % /
2 = £ p
\ g 4
Sinki
225 nang g —0.1
\ (o] 7
\ g -
20 2
o
17.5 - sourcing _'6‘ / (
v
15 ' -0.01
0 10 20 30 40 50 60 70 25 30 35 40 45 50 55 60 65 70
Ta — Free-Air Temperature - °C ' ' Ta ~ Free-Air Temperature - °C
Figure 5 . : Figure 6
OFF-STATE SUPPLY CURRENT SUPPLY CURRENT
vs vs
FREE-AIR TEMPERATURE TOTAL SUPPLY VOLTAGE
0.1 T 5 T
Vect=+12V 45 Ta=25°C
0.07 | ONIOFF ato.av / :
/ 4
/ 3
0.05 35
1
/ E ——— All Outputs High ]
(5]
0.03 A > 25
[
/ = 2
~ e
1,
§ 5
1
All Outputs Low
0.5 ﬁ
0.01 / 0
45 50 55 60 65 70 10 125 15 175 20 225 25 27.5 30
Ta ~ Free-Air Temperature —°C IVee+ —Vec-! —Total Supply Voltage -V
Figure 7 Figure 8
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LT1030C :
QUADRUPLE LOW-POWER LINE DRIVER

SLLS048D - APRIL 1989 —~ REVISED MAY 1995

TYPICAL CHARACTERISTICS

SUPPLY CURRENT ‘ SLEW RATE
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE -
4 T T 17 T T
Veor=112V Vect=t12V
3.5 RL =3kQ

. : “ CL =51pF
< ° va
E p"1 3
I | All Outputs High s \ / ,
g ) 5 RN Falling
o 2 15
z H
g
y 18 -3 Rising
-8 1 14 ——

All Outputs Low //
0.5 -
0 13
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
Ta —Free-Air Temperature ~°C TA - Free-Air Temperature — °C
Figure 9 Figure 10

APPLICATION INFORMATION

forward biasing the substrate

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

1 14

1N4001

7 8

Figure 11. Connecting a Diode From Vg to GND
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MAX232, MAX232|

DUAL EIA-232 DRIVER/RECEIVER

SLLS047D - FEBRUARY 1989 — REVISED MAY 1995

Operates With Single 5-V Power Supply
LinBiCMOS™ Process Technology
Two Drivers and Two Receivers
+30-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

EIA/TIA-232-E

Battery-Powered Systems

Terminals

Modems

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

description

The MAX232 is a dual driver/receiver that
includes a capacitive voltage generator to supply
EIA/TIA-232-E voltage levels from a single 5-V
supply. Each receiver converts EIA/TIA-232-E
inputs to 5-V TTL/CMOS 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 TTL/CMOS input levels into
EIA/TIA-232-E levels. The driver, receiver, and
voltage-generator functions are available as cells
in the Texas Instruments LInASIC™ library.

The MAX232 is characterized for operation from
0°C to 70°C. The MAX232| is characterized for
operation from —40°C to 85°C.

DW OR N PACKAGE
(TOP VIEW)
Cl+ ] Vee
Vs, ] GND
c1- ] T1IOUT
C2+ ] R1IN
C2- ] R1OUT
V- ] T1IN
T20UT ] T2IN
R2IN ] R20UT
logic symbolt
5V
% 16
Vee
Ci+ '1"_""_ Ci+ 2
c1-:—><—- ci- ec-18V S+
G2+ '_"‘5 |62+ _avgg+15V & vs-
c2-—*— c2-
» N 14
TN ~—— T10UT
7
Tan 12 > S~ T20UT
13
R10UT 12—4 I |-«— RiIN
. 8
RaouT 2—<] oV I |-e¢— Ra2in
X 15
GND

T This symbol is in accordance with ANSV/IEEE Std 91-1984 and
|EC Publication 617-12.

LinASIC and LinBiCMOS are trademarks of Texas Instruments Incorporated.
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‘MAX232, MAX232I
DUAL EIA-232 DRIVER/RECEIVER

SLLS047D — FEBRUARY 1989 — REVISED MAY 1995

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

-03Vtob6V
Voc—-03Vto 15V

Input supply voltage range, Vg (see Note 1)
Positive output supply voltage range, Vg,

Negative output supply voltage range, Vg_ ..ot ittt -03Vto-15V
Input voltage range, Vi:  Driver .........coiiiiiiiiiiiiin, e -0.3VtoVgc+03V
RECBIVET ... e i e e +30V

Output voltage range, Vo: TIOUT, T20UT ..., Vg_-0. 3 VtoVg, +0.3V
R1IOUT, R20UT ... ittt -0.3VtoVgg + 0.3V

Short-circuit duration: T1OUT, T20UT ... ittt aiaiaeeans unlimited
Operating free-air temperature range, Ta: MAX232 .....................0 e 0°C to 70°C
MAX2321 ... e -40°C to 85°C

Storage temperature range, Tatg « .. vvvvvniniiit st -65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 (7= )4 Te 260°C

1 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 voitage values are with respect to network ground terminal.

recommended operating conditions

MIN NOM MAX| UNIT
Supply voltage, Voo 4.5 5 5.5 Vv
High-level input voltage, V|H (T1IN,T2IN) 2 \
Low-level input voltage, V| (T1IN, T2IN) 0.8 Vv
Receiver input voltage, R1IN, R2IN ‘ +30| -V
Operating free-air temperature,Ta ) 0 70 °C
electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature range (unliess otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPT MAX]| UNIT
. T10UT, T20UT Ry =3 kQto GND 5 7

VoH High-level output voltage \

R10UT, R20UT |lpoH=-1mA 35

T10UT, T20UT | RL =3 kQ to GND -7 -5
VoL Low-level output voltages L = \'

R10UT, R20UT |lpL=3.2mA 0.4

Receiver positive-going input o
ViT+  threshold voltage R1IN, R2IN Voc=5V, Ta=25°C 1.7 2.4 \
Receiver negative-going input o
; ViT- threshold voltage R1IN, R2IN Veg=5V, Ta =25°C 0.8 1.2 \Y
Vhys Input hysteresis voltage R1IN, R2IN Voo=5V 0.2 0.5 1 Vv
fi Receiver input resistance R1IN, R2IN Voo =5, TA =25°C 3 5 71 kQ
ro Output resistance T10OUT, T20UT |Vg,=Vs-=0, Vp=%2V 300 Q
1088 Short-circuit output current T1OUT, T20UT |Voo =55V, Vo=0 +10 mA
lis Short-circuit input current T1IN, T2IN Vi=0 200 pA
Vecg=55V, All outputs open,

Ilcc  Supply current Tp = 25°C 8 10| mA

T All typical values are at VCC =5V, TA=25°C.
¥ 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 tlme
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MAX232, MAX232I
DUAL EIA-232 DRIVER/RECEIVER

SLLS047D — FEBRUARY 1989 — REVISED MAY 1995

switching characteristics, Voc =5V, Ty = 25°C

PARAMETER TESTCONDITIONS | MIN TYP MAX| UNIT
tPLH(R) Receiver propagation delay time, low- to high-level output See Figure 2 500 ns
tpHL(R) Receiver propagation delay time, high- to low-level output See Figure 2 500 ns

. RL=3kQto7kQ,
SR Driver slew rate See Figure 3 30| Vs
SR(tn) Driver transition region slew rate See Figure 4 3 Vips
APPLICATION INFORMATION
5V
* 16
=1
Vee o 1¢F
_E'_L*" C1 2 -
14F 3 + Vg, % » 85V
i | Ci- 6
_l_'—4'—><—‘ C2+ Vs~ X -85V
1uF — 5 , | c2- + T 1WF
14
n S EIATIA-232 Output
From CMOS or TTL 10 7
] > P EIATIA-232 Output
12 A 13
—<€— EIA/TIA-232 Input
To CMOS or TTL
9 8
«——] oV I |—<¢—— EIAMIA-232 Input
T s
GND

Figure 1. Typical Operating Circuit
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MAX232, MAX232I
DUAL EIA-232 DRIVER/RECEIVER

SLLS047D - FEBRUARY 1989 — REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

Vece

RL = 1.3kQ

R1IN
" See Note C
Generator
(see Note A)
CL =50 pF
T (slée Note B)
TEST CIRCUIT
<10ns - |e— —» le—<10ns
I I ;
Input P N e N
10% I 50% 50% ! 10% oV
<+— 500 ns —p .
tor
oHL | k—»:— PLH
| | VoH
v Output 15V 15V VoL
WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zg = 50 Q, duty cycle < 50%.
B. Cy includes probe and jig capacitance.
C. Al diodes are 1N3064 or equivalent.

Figure 2. Receiver Test Circuit and Waveforms for tpy_ and tp 4 Measurement

*? TeEXAs
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MAX232, MAX232l
DUAL EIA-232 DRIVER/RECEIVER

SLLS047D ~ FEBRUARY 1989 ~ REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

_— T1IN or T2IN T10UT or T20UT
Generator Dc EIA/TIA-232 Output

RL

(see Note A) l CL=10pF
I (see Note B)

I=wWA—e

TEST CIRCUIT

Input

Output

_ 98 VouVo) 08 WoVou
triH tTHL
WAVEFORMS

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

Figure 3. Driver Test Circuit and Waveforms for tpy and tp; 4 Measurement (5-us input)

Ge:(gfs:tor o ® EIA/TIA-232 Output .
(see Note A) _L
T®

TEST CIRCUIT
<10ns —» le— —» le—<10ns
Input | | .
12 90%  s0% N |
10% l 15V 15V 10%
[ 200 —>|
e [ tpy
B Ll
——_-k 7}'-——'— VoH
Output 3v | Y.
: -3V
-3V ——— VoL
6V

SR = —2 Y
S YL ortny

WAVEFORMS
NOTE A:  The pulse generator has the following characteristics: Zg = 50 Q, duty cycle < 50%.

Figure 4. Test Circuit and Waveforms for ttyy;_ and t1 4 Measurement (20-us input)
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MC3486
QUADRUPLE DIFFERENTIAL LINE RECEIVER
WITH 3-STATE OUTPUTS

SLLS097B - JUNE 1980 — REVISED MAY 1995

® Meets or Exceeds the Requirements of D OR N PACKAGE
ANSI Standards EIA/TIA-422-B and (TOP VIEW)
EIA/TIA-423-B and ITU Recommendations )
V.10 and V.11 1.1~ 16f] Vee
e 3-State, TTL-Compatible Outputs 1A[] 2 15]] 4B
® Fast Transition Times 1Y[] 3 14 g 4¢
® Operates From Single 5-V Supply 1'22': E ; :: ] g 4EN
® Designed to Be Interchangeable With 2A[ls 1f] ay
Motorola™ MC3486 28[7  10fJ3A
8 9[] 3B
description GND ] i
The MC3486 is a monolithic quadruple differential . t
line receiver designed to meet the specifications logic symbol
of ANSI Standards EIA/TIA-422-B- and
EIA/TIA-423-B and ITU Recommendations V.10 1.2EN 4 EN
and V.11. The MC3486 offers four independent ’ )
differential-input line receivers that have TTL- 1A ‘ > 3
compatible outputs. The outputs utilize 3-state 1B S :| v 1Y
circuitry to provide a high-impedance state at any 28 6 5
output when the appropriate output enable is at a 7 2y
low logic level. 8 —N
The MC3486 is designed for optimum 12
performance when used with the MC3487 3,4EN E|EN ;'
quadruple differential line driver. It is supplied in a 3A 10 > "
16-pin package and operates from a single 5-V 9 ] v 3y
i :
The MC3486 is characterized for operation from 15 | ay
0°C to 70°C. 48
t This symbol is in accordance with ANSI/IEEE Std 91-1984
F‘(’:ﬂﬂ'?;;::‘f and IEC Publication 617-12.
DIFFERENTIAL INPUTS OUTPUT - - .
A-B ENABLE Y logic diagram (positive logic)
VIp<0.2V H H
-02V<V|p<02V H ? 1.2EN
Vips-02V H L
Irrelevant L z 1A
Open H ? 1B
H =highlevel, L =low level, Z = high impedance (off), 2A
? = indeterminate
28
3,4EN
3A
3B
4A
4B
Motorola is a trademark of Motorola, Incorporated.
PRODUCTION DAE lmmu:nml;. ?J‘;‘l:m un: :'f mm "am i Copyright © 1995, Texas Instruments Incorporated
m v:'alrruuy Production processing does not necessarily include TEXAS
INSTRUMENTS
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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 EQUIVALENT OF OUTPUT ENABLE TYPICAL OF ALL OUTPUTS
EXCEPT OUTPUT ENABLE
Vv ———— — | - Vee
ce S Vee S 83kQ g 850
s 2 NOM q
WP q L p
ow’ Erae 1 e
Input ~“A———4 NOM
Output
—_——e
3 3
S

Supply voltage, VoG (SEENOE 1) .o .u i i it it i i 8V
Input voltage, Vi (AOr Binputs) .......oevuiiieiiii ittt ittt a i, +15V
Differential input voltage, Vip (seeNote2) ...t +25V
Enable input VOItAge .. ....oni i e i e i i e it 8V
Low-level output current, IoL .. .ovrvi i i 50 mA
Continuous total power dissipation ............cciiiiiiiiiiiiiiiiiaana, See Dissipation Rating Table
Operating free-air temperature range, TA ..o vttt ittt iieeiiiaieienanns 0°C to 70°C
Storage temperature range, Tgtg -« -« ««« v eeernereeniae et —65°C to 150°C
Lead temperature 1,6 mm (1/1 6 inch) from case for10seconds .......c.ceverninnnnnnnn e 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. Allvoltage 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.

DISSIPATION RATING TABLE
PACKAGE TA<25°C DERATING FACTOR TA=70°C
POWER RATING ABOVE Tp =25°C POWER RATING
D 950 mW 7.6 mW/°C 608 mwW
N 1160 mW 9.2 mW/°C 736 mW
recommended operating conditions -
MIN NOM MAX| UNIT

Supply voltage, Voo 4.75 5 525 '
Common-mode input voltage, V|c ‘ +7 Vv
Differential input voltage, Vip i +6 \
High-level enable input voltage, ViH 2 \'
Low-level enable input voltage, V. 0.8 \
Operating free-air temperature, Tp 0 70 °C

b TeExas
INSTRUMENTS
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MC3486

QUADRUPLE DIFFERENTIAL LINEFRECEIVER

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=27V, lo=-0.4mA 0.2 \
ViT- Differential input low-threshold voltage Vo=05V, lo=-8mA -0.27 \
VIK Enable-input clamp voltage lj=-10mA -15 \'
. Vip=04YV, lo=-0.4 mA,
VoH  High-level output voltage . 2.7 \
See Note 3 and Figure 1
Vip=-04V, Ilo=8mA,
VoL Low-level output voltage ) 0.5 \
See Note 3 and Figure 1
ViL=038YV, Vip=-3V, Vo=27V 40
loz High-impedance-state output current 1L D 0 pA
ViL=0.8YV, Vip=3V, Vo=05V -40
V| ==-10V -3.25
; L ! Voo =0Vor525V, Vi =-3V -1.5
B Differential-input bias current Other inputs at 0 V Vi3V 75 mA
Vi=10V 3.25
| High-level enable input current Vi=825V 100 pA
H 9 P Vi- 27V 20
L Low-level enable input current Vi=-05V -100 pA
los Short-circuit-output current Vip=3V, Vo =0, See Note 4 -15 -100| mA
Icc Supply current ViL=0 85| mA

T The algebraic convention, in which the least positive (most negative) limit is designated as minimum, is used in this data sheet for threshold
voltages only.

NOTES: 3. Referto ANSI Standards EIA/TIA-422-B and EIA/TIA-423-B for exact conditions.

4. Only one output should be shorted at a time.

switching characteristics, Vo =5V, C = 15 pF, T = 25°C

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT

tPHL Propagation delay time, high- to low-level output . 28 35 ns

" " - See Figure 2
tPLH Propagation delay time, low- to high-level output 27 30 ns
tPzH Output enable time to high level 13 30 ns
tpzL Output enable time to low level § 20 30 ns

- " - See Figure 3
tPHZ Output disable time from high level 26 35 ns
tpLz Output disable time from low level 27 35 ns

‘E’ TEXAS
INSTRUMENTS
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MC3486 _
QUADRUPLE DIFFERENTIAL LINE RECEIVER

WITH 3-STATE OUTPUTS

SLLS0978 ~ JUNE 1980 — REVISED MAY 1995
‘ PARAMETER MEASUREMENT INFORMATION

- T

Vv .
g 500 Q v
OH

loL ioH
) e v P

VoL

Figure 1. Vou, VoL

Generator
(see Note A) 51Q

CL=15pF
(see Note B) |
‘ —1————VoH

15V

VoL

2V
TEST CIRCUIT VOLTAGE WAVEFORMS

Figure 2. Test Circuit and Voltage Waveforms
NOTES: A. Theinputpulse is supplied by a generator having the following charac’tenstlcs PRR < 1 MHz, duty cycle = 50%, tr<6ns, tf<6ns
B. Cy includes probe and stray capacitance. )

‘V TEXAS
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MC3486
QUADRUPLE DIFFERENTIAL LINE RECEIVER
WITH 3-STATE OUTPUTS

SLLS097B — JUNE 1980 — REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

-1.5V

Output
1.5V sw2
2kQ
o— 5V
See Note C
= CL=15pF
(see Note B) SW3
Generator = =
(see Note A) 510 - )
TEST CIRCUIT
oy 3V
SWitotsv ~  \ S 15V
Input :
———1.5V SW2Open
Input I————ov SW3 Closed AR ov 23'4;3&1.3"
-+ tpzL. —¥| & SW3 Open
tpzH —»l (4
l VoH Output + T
omput___\__/:,s v —— 15V
——— 13V VoL
v 3V
oriz SWito-15V
SWito1.5V input 15V SW2 Closed
Input SW2 Closed | SW3 Closed
: gy SWaClosed I ——ov
tPHZ —14—’} tPLZ "g*"I
| T 1 .3 V
VOH :
0.5V Output 05V
Output $—— VoL
— ——1.3V

Figure 3. Test Circuit and Voltage Waveforms

NOTES: A. Theinput pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle = 50%, ty <6 ns, tf<6 ns.
B. Cp includes probe and stray capacitance.
C. All diodes are 1N916 or equivalent.

*5‘ TeExAS
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MC3487

QUADRUPLE DIFFERENTIAL LINE DRIVER

SLLS098A - MAY 1980 — REVISED MAY 1995

Motorola MC3487

description

Meets or Exceeds Requirements of ANSI
EIA/TIA-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

D OR N PACKAGE

1A ]
1Y []
1Z ]
1,2EN [l
2Z{]
2Y [
2A [
GND ]

O N WN =

(TOP VIEW)

The MC3487 offers four independent differential line drivers designed to meet the specifications of ANSI
EIA/TIA-422-B and ITU Recommendation V.11. Each driver has a TTL-compatlbIe 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 48 mA.

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 0°C to 70°C.

logic symbolt

4
1,2EN —ﬁ

V |

1A

2A

3,4EN

3A

4A

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

1

>

10

: 1

15

14

! 13

1Y
1z
2Y

3y
3z
4Y
4z

logic diagram (positive logic)

4
1,2EN ——D—

1A

15
4A

1Y
1Z

2y
2z

3y

4y
4z
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MC3487 : A
QUADRUPLE DIFFERENTIAL LINE DRIVER

SLLS098A - MAY 1980 - REVISED MAY 1995

FUNCTION TABLE
(each driver)
OUTPUT OUTPUTS
INPUT | ENABLE 7 Z
H H H L
L H L H
X L Z Z
H=TTL highlevel, L=TTLlowievel, X= irreievant, Z = High impedance

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
Vee - | Vee

Input —4

9 Q NOM
Output

]
177

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

Supply voltage, Voo (SEENOte 1) ..t i e e

INPUE VORAGE, V| . oit et e e e e e 55V
Output voltage, Vo - .vvvvvveveiennninn.. [ S

Continuous total power dissipation ...............ccciiiiiiiiiiiiia... .. See Dissipation Rating Table
Operating free-air temperature range, TA ... vvivuiiit ittt enaes 0°C to 70°C
Storage temperature range, Tgtg -« -« e ceeteenereeneneneenenrrneneaeeananeaeaneanns —-65°C to 150°C
Lead temperature 1,6 mm (1/16g inch) from case for 10 seconds: Dor Npackage ................ 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 output voltage, VO, are with respect to the network ground terminal.

DISSIPATION RATING TABLE )
PACKAGE TA<25°C DERATING FACTOR TA=70°C
POWER RATING ABOVE Tp = 25°C POWER RATING
D 950 mW 7.6 mW/°C 608 mW
N 1150 mW 9.2 mW/°C 736 mW

*’? TEXAS
INSTRUMENTS
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MC3487
QUADRUPLE DIFFERENTIAL LINE DRIVER

SLLS098A - MAY 1980 — REVISED MAY 1995

recommended operating conditions

MIN NOM MAX | UNIT
Supply voltage, Voo 4.75 5 525 Vv
High-level input voltage, V|4 2 Vv
Low-level input voltage, V) 0.8 v
Operating free-air temperature, T 0 70 °C

electrical characteristics over recommended ranges of supply voltage and
temperature (unless otherwise noted)

operating free-air

PARAMETER TEST CONDITIONS MIN MAX | UNIT

ViK Input clamp voltage lj =-18 mA -1.5 \'

VOH High-level output voltage ViL=038YV, VIH=2V, IoH =-20mA 25 \

VoL Low-level output voltage ViL=0.8YV, VIH=2V, loL =48 mA 0.5 v

IWop!  Differential output voltage RpL=100Q, See Figure 1 2

AVop! g:gr"g;iz Z':éﬂ?‘v'gﬁa"g'ef RL=100Q, See Figure 1 04| v

Voc Common-mode output voltage¥ RL=100Q, See Figure 1 3 \]

ANpgt Shange ;’;’::g';‘ﬂ“gﬁt“’jomﬁ RL=100Q, See Figure 1 04| v

o Output current with power off Vecc=0 Vo-6V 100 pA
Vo =-0.25V -100

loz High-impedance-state output current Output enables at 0.8 V Vo=27V 100 HA
Vo=05V -100

] Input current at maximum input voltage | V| =5.5V 100 pA

IH High-level input current V=27V 50| pA

hiL Low-level input current Vi=05V -400 pA

los Short-circuit output current§ Vi=2V -40 -140] mA

i Outputs disabled 105
Icc Supply current (all drivers) Outputs enabled, Noload % mA

t AIVopland A IVQg! are the changes in magnitude of Vop and VoG, respectively, thatoccur when the input is changed from a high level to a low

level.

% In ANSI Standard EIA/TIA-422-B, Vo, which is the average of the two output voltages with respect to ground, is called output offset voltage,

v

OS-
§ 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 , Vgc=5V

PARAMETER TEST CONDITIONS MIN MAX | UNIT
tPLH Propagation delay time, low- to high-level output 20 ns
tPHL Propagation delay time, high- to low-level output CL =15pF, See Figure 2 20 ns

Skew time 6 ns
ty¢op) Differential-output transition time CL = 15 pF, See Figure 3 20 ns
tPzH Output enable time to high level 30 ns
tpzL Output enable time to low level " 30 ns
Pz Output disable time from high level CL = 50 pF, See Figure 4 25| ns
tpLz Output disable time from low level 30 ns

{’f TEXAS
INSTRUMENTS
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MC3487
QUADRUPLE DIFFERENTIAL LINE DRIVER

SLLS098A - MAY 1980 — REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

Q TVoc
=+

Figure 1. Differential and Common-Mode Output Voltages

5V t
tPLH —|¢-—NI P vou
swi 20003
Generator |? c\cﬁ < Youtput | 15V | 15V
enerator é 502 b4 o 3 ' VoL

(see Note A) CL = 15pF <
= l'— (see Note B)

3v SeeNoteC — | | VoH
Z Output * 15V 1.5V %
———— VoL

TEST CIRCUIT , VOLTAGE WAVEFORMS

@
g
v
?

Figure 2. Test Circuit and Voltage Waveforms

F’-—-—ﬂ

Py ——— 3V
' | t
o CL% $ R =100Q T "pu_/_\_ov
Generator = Output t(op) —N - —» “— t(op)
(see Note A)| $50Q | - |
sv- T ouput 5%
1 | T CL=15pF 10%
- TR ——— = (see Note B) '
TEST CIRCUIT VOLTAGE WAVEFORMS

Figure 3. Test Circuit and Voltage Waveforms

NOTES: A. Theinputpulse is suppiued by a generator having the following characteristics: ty < 5 ns, tf< 5 ns, PRR < 1 MHz, duty cycle = 50%,
Zo=50Q.
B. CL includes probe and stray capacitance.
C. Alldiodes are 1N916 or 1N3064.
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MC3487
QUADRUPLE DIFFERENTIAL LINE DRIVER

SLLS098A — MAY 1980 - REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

5V
[ Output
SW1 ‘j 200 Q
OVor3Vv —j ]E_O/
Generator | 3 CL=15pF 1k ¥ Se° Note G
ben e —J (seeNoteB) y
(see Note A) 50 Q = i
[e]
= sw2
TEST CIRCUIT
Output ————3V Output 3V
Enable Input 15 VS Enable Input 15V
oV ‘ ov [
oHz_M ey VoH 2L > & SW1Closed
05V  SW1 Closed 15V SW2 Open
Output | X S\‘Vg SIosed Output . VoL
trLz M i 15V PZH by & Vou
Output SW1 Closed Output
utpu 05V SW2 Closed utpu 1.5V . SW1 Open
VoL SW2 Closed
VOLTAGE WAVEFORMS

Figure 4. Driver Test Circuit and Voltage Waveforms

NOTES: D. Theinput pulse is supplied by a generator having the following characteristics: ty < 5 ns, tf < 5 ns, PRR < 1 MHz, duty cycle = 50%,
Z0=50Q.
E. Ci includes probe and stray capacitance.
F. All diodes are 1N916 or 1N3064.
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SN75ALS053
QUADRUPLE FUTUREBUS TRANSCEIVER

SLLS034B - JANUARY 1988 — REVISED MAY 1995

® High-Speed Quadruple Transceiver

® Meets or Exceeds Requirements of IEEE
Std. 896.1 — 1987

o Drives Load Impedances as Low as 10 Q

¢ High-Speed Advanced Low-Power Schottky
Circuits

® | ow Power Dissipation . .. 81 mW Max per
Channel

¢ High-Impedance PNP Inputs ,

® BTL™ Logic Level 1-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

o 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 (Dn) and receiver
output (Rn) pins and separate driver and receiver

N PACKAGE
(TOP VIEW)

200} BG GND
D1} 2 1g[} BUS GND

FN PACKAGE
(TOP VIEW)

D2 B1
R2 B2
LOGIC GND BUS GND

D3 B3
R3 14]] B4

9 10 11 1213

2zEES

S

(]

2

m

disables. This transceiver is designed for use in high-speed bus systems and is similar to the SN75ALS057
) t_ransceiver 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 ta drive the bus load capacitance. The driver outputs are capable of driving an

equivalent dc load of as low as 10 Q.

The receivers have a precision threshold set by an internal bandgap reference to give accurate input thresholds

over Voc and temperature variations.

These transceivers are compatible with Backplane Transceiver Logic (BTL™) technology at significantly

reduced power dissipation per channel.

The SN75ALS053 is characterized for operation from 0° to 70°C.

BTL and DS3893 are trademarks of National Semiconductor Corporatioﬁ.

PRODUCTION DATA Information is current as of 1puuuﬂon date. N Copyright © 1995, Texas Instruments Incorporated
Products conform to wmlt‘n&moi exas Instruments l ‘
Toing oo paratre. o Procosid dos ntnecsesarly ncuce EXAS
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- SN75ALS053
QUADRUPLE FUTUREBUS TRANSCEIVER

SLLS034B - JANUARY 1988 - REVISED MAY 1995

FUNCTION TABLE logic diagram (positive logic)
TRANSMIT/RECEIVE
CONTROLS CHANNELS e -1
TE RE D-B BoR T
L L D R RE ——— ——CI >_
L H D D
H L T R Xmit —p
H H T D D1 —2 ); LI
H = high level, L = low level, R = receive, Y
T = transmit, D = disable .
Direction of data transmission is from Dn to R1 3
Bn, direction of data reception is from Bn to Rn.
<4— Rcv
logic symbolt \ 4 b
" 2 Identical Channels Not Shown
TE T EN1 (D-B) «—
RE —DEN2 (B-R) 9 L 14
. m D4 B4
2 18
D1 ——— > 10 j— B1
R1 ——4V2 | re 2 O£I
4 17
D2 < ] j—- B2
R2 ——<A
7 15
D3 =+ :I_ B3
R3 —<
9 14
D4 o j—— B4
R¢ ——

1t This symbol is in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12.
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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
Vee ’ a r ’ 3 —_ Vee ? _
Bn - 20 kQ
__ J e T RE
’ ’_‘J Input —_—
ESD ESD
Protect ‘ 850 uA Protect
GND o o 'y _ GND __l___4 S
- L
RECEIVER OUTPUT _1 : |___ DRIVER INPUT
Vcc P P - o —_—
25Q To 3 Other
—_— Gates
. 1
& TE
Rn Dn
- ESD ESD - ESD
Protect Protect Protect
GND o PN *>———
— __
All resistor values shown are nominal.

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

Supply voltage, Voo (SEE NOtE 1) .ot i e it i 6V
Control iNput VOItAGE, V| .. e e 55V
Driver INPUE VORAGE, V| - .o i i e it it i e 55V
Driver output VOREGE, VO . v ettt e 25V
Receiverinput voltage,V| .......oiiiiii i e e eriaeieeenaes 25V
Receiver output voOge, VO .o et i 55V
Continuous total power dissipation ............ccciiiiiiiiiiiiiiiiiinn.. See Dissipation Rating Table
Operating free-air temperature range, TA . v.vtererntnree ittt ne e reeareeans 0°C to 70°C
Storage temperature range, Tatg « -« -« «vuuuerererereeetetiiiiiiiiaaia s -65°C to 150°C
Case temperature for 10 seconds, Tc: FN package ....................cciiiviiiiiiiaini..... 260°C
Lead temperature 1,6 mm (1/16 in) from case for 10 seconds: Npackage ....................... 260°C

1 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.
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SN75ALS053
QUADRUPLE FUTUREBUS TRANSCEIVER

SLLS034B - JANUARY 1988 — REVISED MAY 1995

DISSIPATION RATING TABLE
PACKAGE Ta <25°C DERATING FACTOR TA=70°C
POWER RATING ABOVETA=25°C POWER RATING
FN 1400 MW 11.2 MW/°C 896 MW
N 1150 MW 9.2 MW/°C 736 mW

recommended operating conditions

MIN NOM MAX | UNIT
Supply voltage, Vco 4.75 5 525 Vv
High-level driver and control input voltage, Vi4 2 Vv
Low-level driver and control input voltage, V|L 0.8 \
Bus termination voltage 1.9 241 \
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 TYP MAX]| UNIT
ViIK  Input clamp voltage at Dn, DE, or RE lj=—18 mA -15 '
VT Receiver input threshold voltage at Bn 1.426 1.674 \
VoH High-level output voltage at Rn :E:)nHat:j m A REat08YV, ‘ 25 \
An %‘Lal 223/,m RE at0.8V, 05
VoL Lowrevel output voltage o Dnat24V,  TEat24V, SeeFigued, | o 12 v
Vp=2V, RL=10Q ) ) : )
Pn, TEorRE |Vi=Vco 40
H  High-level input current Bn Vi=2V, Vog=00r5.25V, 100 pA
Dnat0.8V, TEat08V
L Low-level input current at Dn, TE or RE V=04V -400| pA
los Short-circuit output at Rn RnatoV,’ Bnat1.2V, REat0.8V -70 -200] mA
lcc  Supply current 65| mA
Co(B) Driver output capacitance Vec=5V, Ta =25°C 6.5 pF

‘@ TEXAS
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SN75ALS053
QUADRUPLE FUTUREBUS TRANSCEIVER

SLLS034B ~ JANUARY 1988 ~ REVISED MAY 1995
e ]

switching characteristics over recommended ranges of supply voitage and operating free-air

temperature
driver
FROM TO
PARAMETER aNPUT) | (OUTRUT) TEST CONDITIONS MIN MAX | UNIT
tpLH Propagation delay time low-to-high-level output Dn Bn TEat3V, VLY= 2V, 2 7 ns
tpHL  Propagation delay time high-to-low-level output See Figure 2 2 7
tpLH Propagation delay time low-to-high-level output Dn Bn Dnat3V, V=2V, 2 7 ns
tpHL Propagation delay time high-to-low-level output See Figure 2 2 7
trH  Transition time, low-to-high-level output Dn Bn TEat3V, V=2V, 0.5 5 ns
tyHL  Transition time, high-to-low-level output See Figure 2 0.5 5
Skew between driver channels Dn Bn TEat3V, Vp=2V 1 ns
receiver
FROM TO
PARAMETER anpuT) | (OUTPUT) TEST CONDITIONS MIN  MAX | UNIT
Propagation delay time,
tPLH low-to-high-level output B R BE 2 8
: Propagation deiay Tme, n n at0.3V, TEat0.3V ) " ns
PHL high-to-low-level output
Output disable time Bnat2V, TEat0.3V, VL=5V,
PLZ  from low level RE Rn CL=5pF, R 1=500Q, See Figure4 6 ns
Output enable time . Bnat2V, TEat0.3V, VL=5V,
PZL 1o low level , RE RN 1CL=5pF, R(1=5000Q, See Figure 4 12| ns
Output disable time . Bnat1V, TEat03V, VL =0,
tPHZ from high level RE Rn CL=5pF, Rp1=500Q See Figure 4 & ns
Output enable time BnatiV, TEat0.3V, VL =0,
PZH 15 high level RE Rn 1cL=5pF RL1=5000, SeeFigured 12| ns
Skew between receiver ==
channelst Bn Rn REat0.3V, TEat0.3V 1 ns

T Skew is the difference between the propagation delay time (tp_H or tpH) of one recsiver channel and that same propagation delay time of any
other receiver channel. It applies for both tpy H and tpp .

3 7
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SN75ALS053
QUADRUPLE FUTUREBUS TRANSCEIVER

SLLS034B - JANUARY 1988 — REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION
VL

RL

SN75ALS053 @n) Vo

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

VL
10Q
Vi(Dn, TE
On.TE) 1 snrsaLsoss & _T_ Vo
T 30 pF (Includes Jig capacitance)
TEST CIRCUIT
3V
Vi(on, TE) 15V 15V ,(
oV —
|
tPLH ——q' — PPHL —»  |¢—
Vo — — — |
Vo(en) 155 v " 90% 90% N _1.55V
VoL 10% 10%
— j¢— trin tTHL —p! —
VOLTAGE WAVEFORMS

NOTE: t; = t;<5 ns from 10% to 90%

Figure 2. Driver Test Circuit and Voltage Waveforms

*@ TEXAS
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SN75ALS053.
QUADRUPLE FUTUREBUS TRANSCEIVER

SLLS034B ~ JANUARY 1988 — REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

ViB
1Bn) 1 sn7saLsoss ‘W_T__ Vo
I 50 pF (Includes jig capacitance)
TEST CIRCUIT
2v
Vi(en) 155V Sk . 155V 7|¢
| 2 —
] |
Vo tPLH —¥ IK—— —> IK-——- tPHL ,
Vo(Rn) 15V 7[! 15 V)
VoL
VOLTAGE WAVEFORMS

NOTE: t;=tf < 10 ns from 10% to 90%

Figure 3. Receiver Test Circuit and Voltage Waveforms

VL

RL1
SN75ALS053 Vo
(Rn)

VI(RE)

T Cy (Includes Jig capacitance)

TEST CIRCUIT

3
VI(RE) 15 v;l‘ \ 15V
ov | 0.5V |

tPHZ —> |[¢&— i —> :4— tpzH

- ——— |
Vo@n) : lC_¥ | % 15V

Lz —» — o5V —d je— ipz

’Iﬁ-—_—i | 1.5V

Vo(Rn) _—_T

VOLTAGE WAVEFORMS
NOTE: t;=t; <5 ns from 10% to 90%

Figure 4. Test Clrcuit and Voltage Waveforms From RE to Rn
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SN55ALS056, SN55ALS057, SN75ALS056, SN75ALS057
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS

SLLS028E ~ AUGUST 1987 —~ REVISED MAY 1995

SUITABLE FOR IEEE STANDARD 896 APPLICATIONS?

® SN55ALS056 and SN75ALS056 are Octal ® Logic-Level 1-V Bus Swing Reduces Power
Transceivers Consumption
® SN55ALS057 and SN75ALS057 are Quad ® Trapezoidal Bus Output Waveform Reduces
Transceivers Noise Coupling to Adjacent Lines
® High-Speed Advanced Low-Power Schottky ® Power-Up/Power-Down Protection
(ALS) Circuitry (Glitch Free)
® Low Power Dissipation: ® Open-Collector Driver Outputs Allow
SN55’ Devices . . . 60 mW/Channel Max Wired-OR Connections
SN75' Devlces e 52.5 mW/Channel Max [ Deslgned to Be a Faster’ Lower.Power
® High-Impedance pnp Inputs Functional Equivalent of National DS3896,
DS3897
SN55ALS056 . . . J OR W PACKAGE SN55ALS057 . . . J OR W PACKAGE
SN75ALS056 . .. DW OR N PACKAGE SN75ALS057 ... DW OR N PACKAGE
(TOP VIEW) (TOP VIEW)

SN55ALS056 . . . FK PACKAGE SM55ALS057 . . . FK PACKAGE
(TOP VIEW) (TOP VIEW)
Ixad 8xoad

321219
rba o] B3 Ro 43 2 120 1913[ B2
Veec Us 17[] B4 Vee s 170} E2
A5 [6 16[] GND D3 []s 16[] GND
A6 17 15[] B5 R3[]7 15[] B3
A7 []8 141} B6
9 10 11 12 13 ! batle 9 10 11 12 1:;4': ES
oo ¥ ot ¥ oo o o | o
RN
BE D

1t The transceivers are suitable for IEEE Standard 896 applications to the extent of the operating conditions and characteristics 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.

PRODUCTION DATA information Is current as of publication date.
Products mmhwﬂuﬂmwwmw oxas Instruments

e eas W Texas
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SN55ALS056, SN55ALS057, SN75ALS056, SN75ALS057
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS

SLLS028E ~AUGUST 1987 ~ REVISED MAY 1995

description

The SN55ALS056 and SN75ALS056 are 8-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 (Dn) 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 1V,
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 Q. The receivers have internal low-pass filters to further improve noise immunity.

The SN55ALS056 and SNS5ALS057 are characterized over the full military operating range of -55°C to 125°C.
The SN75ALS056 and SN75ALS057 are characterized for operation from 0°C to 70°C.

3
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SN55ALS056, SN55ALS057, SN75ALS056, SN75ALS057
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS

SLLS028E ~ AUGUST 1987 — REVISED MAY 1995

logic symbolst

TR

A1

A2

A3

A4

A5

A6

A7

A8

*ALS056
1
—E; 3EN1 (A-B)
0 3EN2 (B-A)
— Nas
1 C
1 20
v2 .
2 19
3 18
6 15
7 14
8 ‘ 13
9 12
'ALS057
10
—1—-1——5 EN1 (D-B)
——MNEN2(B-R)
1 -1 s 20
&
9| 10
_.3__4 v 2 <
3 18
z me
4 4
6
15
't ny
T 4
8
13
% ne
2 4

logic diagrams (positive logic)

'ALS056
—da
Xmit —»
B1 & 20
ar 2 :)
B2
B3
L <@Rev L
B4
. 6 Identical Channels Not Shown
BS ,]: ~
12
B6
- 2 >
B7 !
B8
'ALS057
w2 d>—
L ,:D__
Xmit —p
B1 )
D1 1 20
E1 19 ]
p
B2 R1 2 oé}
L <4 Rev
B3
2 identical Channels Not Shown
o L
D4 8 13

g2

R4

g

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

B1

B1

B4
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SN55ALS056, SN55ALS057, SN75ALS056, SN75ALS057
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS

SLLS028E — AUGUST 1987 - REVISED MAY 1995

Function Tables
*ALS056 ‘ *ALS057
TRANSMIT/RECEIVE : TRANSMIT/RECEIVE
CONTROLS CHANNELS CONTROLS CHANNELS
cs TR AoB TE RE En |DoB BoR
L H T(A-B) L L L D R
:I:n ; R (BD—> A) 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  _  —am RECEIVERINPUT . CONTROL INPUTS
Vee ’ 3 ] ” —_ Vee '
Bn —_——
l 15 kQ
—_ TERE __,
Input
ESD
Protect ¢ 40 A
GND P —_ GND
- L
RECEIVER OUTPUT - — DRIVER INPUT
Vee ] [ PY P -
48Q 20 kQ SN75ALS057
—_— Only
—_ An
or A
Rn-Dn En
* . * ' '
—_ ESD ESD - ESD
Protect Protect! Protect
GND *—o 'Y : ® ® Y —_—
— L

All resistor values shown are nominal.
t Additional ESD protection is on the 'ALS057, whig¢h has separate receiver-output and driver-input pins.

INSTRUMENTS
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SN55ALS056, SN55ALS057, SN75ALS056, SN75ALS057
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS

SLLS028E — AUGUST 1987 ~ REVISED MAY 1985

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

Supply voltage, Voo (88 NOte 1) ..t e et e e 6V
Control INPUE VOIRAGE, V|« ottt e i it e i ittt e i aas 55V
Driverinputvoltage, V| ... et 55V
Driveroutput voltage, Vo ... oe oo e e 25V
Receiver input voltage, V| .....oviniiiii i e e 25V
Receiver output voltage, VO .. vvveiiiii it e e e 55V
Continuous total power dissipation ..............c.ccciiiiiiiiiiiiiiiiian, See Dissipation Rating Table
Operating free-air temperature range, Ta: SNS5ALSO5_ ..............cciiiiinae, -55°C to 125°C
SN75ALSO5_ .. .iiiiiiiii it 0°C to 70°C
Storage temperature range, Tgtg - -« v ecveennreeiiiiiiiiiiiii ~65°C to 150°C
Case temperature for 60 seconds, Tg: FKpackage .............cccoiiiiiiiiiiiiiiiin, 300 °C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: DW 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
PACKAGE Ta < 25°C DERATING FACTOR Ta=70°C Ta =125°C -
POWER RATING ABOVETA=25°C POWERRATING POWER RATING
DW 1025 mW 8.2 mW/°C 656 mW —
FK 1375 mW 11.0 mW/°C 880 mW 275 mW
N 1150 mwW 9.2 mW/°C 736 mW —_
J 1376 mW 11.0 mW/°C 880 mW 275 mW
w 1000 mW 8.0 mMW/°C 640 mW 200 mW
recommended operating conditions
. MIN NOM MAX| UNIT
SN55ALS05, 45 5 55
, V =
Supply voltage, VcC SN75ALS05_ 4.75 5 525 v
High-level driver and control input voltage, ViH 2 \)
Low-level driver and control input voltage, Vji_ 0.8 \
Bus termination voltage 1.9 21 Vv
SN55ALS05, -55 125
ting free-air t ture, T, = °
Operating free-air temperature, Ta SN7SALS05.. o 7o C
u’
INSTRUMENTS ,
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SN55ALS056, SN55ALS057, SN75ALS056, SN75ALS057
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS

. SLL8028E ~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 Vecc=45V, lj=-18mA -15| V
. Vee=5V, Ta =25°C 1.43 1.69
ViT Receiver input threshold voltage at Bn ce A Vv
Veg =5V, TA=-55°Ct0125°C | 1.4 1.7
%gc =45V, Bnat12V,
VoH  High-level output voltage at An at0.8V, T/Rat0.8V, 24 \
IOH = — 400 yA
Vecc=45Y, Bnat2V,
An CSat0.8V, T/Rat0.8V, 0.5
loL=16mA
VoL  Low-level output voltage - Vv
Vocc=45V, An at2 V,
Bn CSat0.8V, TRat2V, 0.75 1.2
See Figure 1
An,T/RorCS |V|=Vgg=55V 40
IH High-level input current BN Voc=55V, Vi=2V, 100 pA
Anat0.8V, T/Rat0.8V
L Low level input current at An, T/R, or CS Ve =55V, Vi=04V -400| pA
Vec=565V, Anat0,
los  Short-circuit output current at An Bnat1.2V, CSatosV, -35 -125| mA
T/Rat0.8V
Icc Supply current Vecg=55V 85| mA
Co(B) Driver output capacitance 4.5 pF
SN75ALS056
PARAMETER TEST CONDITIONST MIN TYPT MAX| UNIT
ViK  Input clamp voltage at An, T/R, or CS 1| =—18 mA -15| V
viT Receiver input threshold voltage at Bn . 1.405 1.69 V'
. . Bnati.2V, CSatosv,
VoH  High-level output voltage at An T/Rat0.8V, IOH =~ 400 pA 24 v
Bnat2V, ~ CSatosV,
An TRat08Y, - loL=16mA . 05
VoL Low-evel output voltage Anat2V, CSat0.8V, v
Bn T/Rat2V, VL=2V, 0.75 1.2
R =185%Q, See Figure 1
An,T/RorCS |V|=Vcc 40
IH High-level input current Vi=2V, Voc=00r5.25V, pA
Bn Anat0.V, TR at0.8V 100
L Low level input current at An, T/R, or CS Vi=04V -400| pA
T An at0, Bnat1.2V,
los Short-circuit output current at An CSatosV, TRat08V -40 -120] mA
lcc Supply current 75| mA
Co(B) Driver output capacitance 4.5 pF

1 All typical values are at VGG =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 TEST CONDITIONS MIN TYPT MAX| UNIT
ViK  Input clamp voltage at Dn, En, TE, or RE Voo =45V, lj=-18 mA -15]| V
Vec=5V, Ta = 25°C 1.43 1.69
VIT Receiver input threshold voltage at Bn cc A \
Voc=5V, TA=-55°Cto125°C | 1.4 1.7
o Vecc=45V, Bnatt1.2V,
VoH  High-level output voltage at Rn REat0.8V, IOH = — 400 pA 24 \
Voc =45V, Bnat2V,
An REat08V, loL = 16 mA 05
VoL  Low-level output voltage Vog =45V, Dnat2V, \
Bn Enat2V, TEat0.8V, 0.75 1.2
See Figure 1
Dn, En, TE, or
RE Vi=Vgcc =55V 40
H High-level input current VoG =55V, Vi=2V, HA
Bn Dnat0.8V, Enat0.8V, 100
TEat08V
IR Low-level input current at Dn, En, TE, or RE Vcc =55V, V|=04V —-400| pA
los Short-circuit output current at Rn ' \éggﬁ 52::/\/’ %aatt %’ 8V ~435 -125| mA
Icc Supply current Vecc=565V . 45| mA
Co(B) Driver output capacitance 45 pF
t All typical values are at Vg = 5 V, Tp = 25°C.
SN75ALS057
PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Input clamp voltage at Dn, En, TE, or RE | =-18 mA -15 \"
ViT Receiver input threshold voltage at Bn 1.41 1.69 Vv
VoH  High-level output voltage at Rn E;‘:S_‘igb pA REat08V, 24 "
Bnat2V, " REat0.8V,
Rn loL = 16 mA 0.5
VoL  Low-level output voltage Dnat2V, Enat2V, '
Bn TEat0.8V, Vp=2V, 0.75 1.2
RL=185Q, See Figure 1
Dn, En, TE,
orRE Vi=Vgco 40
liH High-level input current V=2V, Vog=00r5.25V, pA
Bn Dnat0.8V, Enat0.8V, 100
TEat0.8V
L Low-level input current at Dn, En, TE, or RE Vi=04V -400| pA
los Short-circuit output current at Rn g%aatt% 8V Bnat12V, -40 -120 mA
Icc Supply current | 40| mA
Co(B) Driver output capacitance ) 4.5 pF

1 All typical values are at VoG = 5 V, Tp = 25°C.
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SN55ALS056, SNS5ALS057, SN75AL3056, 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 driver
FROM TO :
PARAMETER (NPUT) | (OUTPUT) TEST CONDITIONS Tat MIN TYPE MAX | UNIT
Propagation delay time, _ 25°C 18
PLH1  jow-to-high-level inpuit o Anand T/Rat2V, Vi =2V, Full range 30
- - - cs Bn RL1=18Q, Rp2 =500Q, 5C >0 ns
tPHL1 Propagation delay time, CL = 50 pF, See Figure2 |2
high-to-low-level input Full range 22
Propagation delay time, TSatosV TRat2V 25°C 10
tPLH2  |ow.to-high-level input oy B er [Far range 40
An Bn V=2V, Rp1=18Q, ns
4 Propagation delay time Ri2=500Q, CL =50pF, 25°C 12
PHL2  high-to-low-level input See Figure 2 Full range 15
Propagation delay time, TSatosV T/Rat2V. 25°C 1 3 10
tPLH2 high-to-low-level input An - RL1=180, RL2 = 5000, | Fullrange 7 Ty
4 Propagation delay time, CL= 50 pF, V=2V, 25°C 1 3 8| ns
PHL2  |gw-to-high-level input See Figure 2 Full range 1 33| ns
Propagation delay time, 25°C 18
tPLH3 low-to-high-level input _ CSat08V, V=2V, Full range 37
- - TR Bn RL1=18Q, RL2=500Q, G Ty ns
tPHL3 P.ropagatlon delay time, CL =50 pF, See Figure 3
high-to-low-level input Full range 21
SN75ALS056 driver
FROM TO
PARAMETER (NPUT) | (OUTPUT) TEST CONDITIONS MIN TYPS MAX| UNIT
tPLH1 E@gﬂ?ﬁgﬂ:gfﬁ&?& Anand T/Rat2V, V| =2V, 24
e R IR [ e i 4 ol "
PHL1  high-to-low-level output ’
tPLH2 Propagafion delay time, CSato.sV, . T/Rat2V, 19
low-to-high-level output An Bn v =2V, RL1=18Q, ns
4 Propagation delay time RL2 not connected, C|_ =30 pF, 18
PHL2 high-to-low-level output See Figure 2
Propagation delay time, V =5V, CSat0.8V,
tPLH3 low-to-high-level output @ Bn Rllf/1\rl) 18Q, CL = 30 pF, % ns
4 Propagation delay time, RL2 notconnected, V| =2V, -
PHL3  high-to-low-level output See Figure 3
Transition time, CSato8V, TRat2V, ,
TLH  jow-to-high-level output An 8n VL =2V, CL =30 pF, 1 3 1 ns
Transition time, RL1=18Q, R|2 not connected, ] 3 6
fTHL high-to-low-level output See Figure 2

1 Full range is -55°C to 125°C.
% Typical values are at VoG = 5 V.
§ Typical values are at VGG = 5 V, Tp = 25°C.
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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 (unless otherwise noted)

SN55ALS056 receiver
FROM TO
PARAMETER anpuT) | (ouTPUT) TEST CONDITIONS TAT MIN MAX | UNIT
" Propagation delay time, o _ 25°C 20
PLH4  |ow-to-high-level output CSat0.8V, TRat0.8V, [Fuirange 25
- - Bn An RL1 =500 Q, R12=1500%Q, - ns
4 Propagation delay time, CL = 50 pF, See Figure 4 25°C 18
PHL4  high-to-low-level output Full range 20
tpLz Output disable time Bnat2V CSat08V 25°C 17
1 from low level A An VL =5V, RL1=500Q, |Fullrange 20/
¢ Output enable time R2=500Q CL =50pF, 25°C 25
PZL1 1o low level See Figure 3 Full range 40
Bnat0.8V, ﬁ at0.8 V, 25°C 12
Output disable time = VL=0, RL1=500%Q,
PHZ1  from high level TR An RL2 =500, cL=s0pF, [ ; ns
See Figure 3 ull range 3
) Bnat0.8V, CSato.8V, 25°C 15
tpzH1 81:?9":,: z:lae?le fime TR An RL1 open, RL2 =500 Q, ns
C| =50 pF, See Figure 3 Full range 22
tprzg Ouiputdisable time Bnat2V, T/Rat0.8V, 25°C 20
from low level _ RL1=5000, RL2 =500 Q, Full range 22
s An o =50pF, VL =5V, : ne
¢ Output enable time L =50 pF, L=5V, 25°C 13
PZL2 510w level See Figure 5 Full range 14
Output disable time Bnat0.8V, T/Rat0.8V, 25°C 12
PHZ2  f1om high level VL=0, CL =50 pF,
. RL1=R2=500Q, See Figure5 Full range 13
CS An 5 = v ns
" nat0.8V, /Rat0.8V, 25°C 14
tpzH2 g";:?‘;: Ieer\nlaell)le time RL1 notconnected, R 2=500Q,
9 CL =50 pF, See Figure 5 Full range 22
) o VL =5V, RL1=500Q, 25°C 4
tw(NR) plez':"(’j:'r;‘t‘i’;e rejection Bn An RL2=500Q, CL = 50 pF, ns
See Figure 6 Full range 2
1 Full range is —55°C to 125°C.
y
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SN55ALS056, SN55ALS057, SN75ALS056, SN75ALS057
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS

 SLLSO28E — AUGUST 1987 — REVISED MAY 1995

\

switching characteristics over recommended rangés of supply voltage and operating free-air

temperature
SN75ALS056 receiver
FROM TO
PARAMETER aNPUT) | (oUTPUT) TEST CONDITIONS MIN MAX| UNIT
toLHg Propagation delay time, 18
low-to-high-level outpiit Bn An CSat0.8Vv, T/Rat08V, RL1 =390 Q, ns
4 Propagation delay time, Ri2=16kQ Cp=30pF, See Figure 4 18
PHL4 - high-to-low-level output
" . CSat08V, Vign)=2V, VL =5V,
tpLZ1 20“"1“"" otv‘j':,‘:f time R An  |RL1=890Q R 2 notconnected, 20| ns
Cp = 15 pF, See Figure 3
. CSat08VY, Vign)=2V, VL =5V,
tpzLy  obut enable ime TR A |RL1=390©, RL2=16kQ, 4| ns
CL = 30 pF, See Figure 3
. " CSat08Vv, Vign)=0, VL=0,
tppzy Output disable time 7R An |RL1=3900, RL2 notconnected, 17| ns
from high level CL=15pF,  SeeFigure3
! CSat0.8V, Vigp) =0, VL=0,
tpzpyy  Outout enable time TR An | Rt not connected, RL2 =16k, 15| ns
to high level CL=30pF,  SeeFigure3
" . Bnat2V, T/Rat0.8V, CL =5pF,
tpLzo 20";"‘,’;3'?;"6"" time o5 An [vi=5v, RL1=3900, 18] ns
RL2 not connected, See Figure 5 '
) Bnat2V, T/Rat0.8V, CL =30pF,
tpzp OutPutenabletime TS A |v =5V, RL1=300Q, R 2=1.6kQ, 15| ns
to low level See Figure 5
. Bnat08YV, T/Rat08V,  CL=5pF
tpHZ2 ggfnpﬁ:;s;?lz time TS An |vi=o, RL1=3900, 8| ns
RL2 not connected, See Figure 5
) Bnat0.8V, T/Rat0.8V, CL=30pF,
tpzH2 Output enable time Cs An VL =0, RL1 not connected, 17| ns
to high level R2=16kQ SeeFigure5
' o CSat0.8V, T/Rat08V, RL1 =390 Q,
Receiver noise rejection
Wi(NR) puise duration Bn An gle_i ;lg;usrek? Ci=30pF, VL=5V, 3 ns
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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 (unless otherwise noted)

SN55ALS057 driver
FROM TO
PARAMETER (NPUT) | couTPUT) TEST CONDITIONS iy MIN TYPE MAX| UNIT
¢ Propagation delay time, Dn En BEat2V 26°C 10
PLH1 low-to-high-level output = o VL,= oV ’ éU =18, |Fullrange 27 ns
' Propagation delay time, Ri2=5009Q, Ci=50pF 25°C 17
PHL1  high-to-low-level output See Figure 2 Full range 19
tPLH Propagation delay time, TEat08V,  REat2V 25°C 10
2 low-to-high-level output - Onor En o v 22w, f AL 18'9, Fullrange =7 .
4 Propagation delay time, Ri2=600Q, Ci=50pF 25°C 12
PHL2  high-to-low-level output See Figure 2 Full range 15
r Transition time, . 25°C 1 3 81 s
LH  jow-to-high-level output REat2V, V=2V, Full range 1 33
— DnorEn Bn RL1=18Q, RL2=500Q, =
fTHL T.ransmon time, CL = 50 pF, See Figure 2 25°C 1 3 10 ns
high-to-low-level output Full range 1 13
1 Full range is -55°C to 125°C.
% Typical values are at VGG = 5 V, Ta = 25°C.
SN75ALS057 driver )
FROM TO
PARAMETER ' (NPUT) | (oUTPUT) TEST CONDITIONS MIN TYP* MAX | UNIT
Propagation delay time, —
tPLH1  |ow-to-high-leve! output - 5 g",zE",t RE a:tvh ‘éll:: 21\3 a 24
- - n L2 not connected, = ns
Propagation delay time, N - E
tPHL1 high-to-low-level output See Figure 2 CL =30pF, 20
Propagation delay time, TEat0.8V REat2V
tPLH2 low-to-high-level output B or E B V=2V, ' RL1=1 8'0, 19
nor En n ’
) Propagation delay time, RL2 not connected, Cy_ =30 pF, 18 "
PHL2  high-to-low-level output See Figure 2 |
Transition time, REat2V, VL=2V,
TLH low-to-high-level output B E B TEat0.8V, RI[_1 =18Q, ! 8 "
Transition time, norEn " |Ri2notconnected, CL =30 pF, ; s o ns
THL  high-to-low-level output See Figure 2
¥ Typical values are at Voo = 5 V, Ta = 25°C.
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SN55AL8056, 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
FROM TO
PARAMETER anpuT) | (OUTPUT) TEST CONDITIONS i\ MIN MAX| UNIT
PLH Propagation delay time, REat0s8V, TEat2v, 25°C 20
low-to-high-level output Bn Rn VL =5V, RL1 =500¢, | Fullrange 22 ns
) Propagation delay time, R12 =500 Q, Cp = 50pF, 25°C 18
PHL4  high-to-low-level output See Figure 4 Full range 20
tpLz2 :Dut?ut c:isable time from . Bnat2V, TEat2V, 25°C 15
ow leve - - An VL =5V, RL1 =500 9, Full range 17 ns
N Output enable time to R12=500Q, G| =50pF, 25°C 13
PZL2 1o level See Figure 5 Full range 14
Bnat0.8V, TEat2V, 25°G 12
tpHz2 Qutput disable time from VL=0, Rp1=500Q,
high level RL2 =500 Q, Cp =50pF, Ful
RE Rn See Figure 5 ull range 13 ns
. Bnat0.8V, TEat2V, 25°C 14
tpzH2 gu;plu t enable time to RL1 not connected Rp2 =500 Q,
igh levei N
CL =50 pF, See Figure 5 | Fulirange 15
. ] ! VL =5V, RL1=500Q, | 25°C 4 :
tw(NR) Elﬁ"éi::t‘i’;e rejection Bn | Rn |Ri2-500¢, CL = 50 pF, 4 ns
See Figure 6 Full range 2
T Full range is —55°C to 125°C.
SN75ALS057 receiver
FROM TO !
PARAMETER (INPUT) | (OUTPUT) TEST CONDITIONS MIN MAX | UNIT
4 Propagation delay time, __ _ 18
PLH4 low-to-high-level output RE at0.8V, TEat2V, VL=5YV,
5 - - Bn Rn RL1=390Q, RL2=16kQ, Cp =30pF, ns
4 ropagation delay time, See Figure 4 18
PHL4  high-to-low-level output
) ) Bnat2V, TEat2V, VL= 5V,
tpLzo f?:f‘f‘l‘;v‘l"f;be'f time RE Rn  |CL=5pF RL1=390Q, 18| ns
. RL2 not connected, See Figure 5
. Bnat2V, TEat2V, VL =5V,
tpzLo g‘:gf;‘t‘:‘;‘;b'e time RE Rn  |CL=30pF RL1=3900Q, R[2=16kQ, 15| ns
See Figure 5
. . Bnat0.8V, TEat2V, VL=0,
tprze oorut gdlflil\’,z time RE Rn  |CL=5pF RL1=390Q, 17| ns
RL2 not connected, See Figure 5
" Bnat0.8V, TEat2V, VL =0,
tpzH2 gu'::;u': Ie;‘\llae?b time RE Rn CL =30 pF, R(1 not connected, 17| ns
R12 =1.6 kQ, See Figure 5
X . . TEat2V, REat0.8V, V=0
Receiver noise 4 g
tw(NR) rejection pulse duration Bn Rn Rt =.390 Q, R2=1.6kQ, Cp =30pF, 3 ns
See Figure 6
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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 (unless otherwise noted) (continued)

SN55ALS057 driver plus receiver

FROM TO

PARAMETER (INPUT) | (OUTPUT) TEST CONDITIONS TAT MIN MAX | UNIT
Propagation delay time, BE = 25°C 25
t " REat0.8V, TEat0.8V,
PLH5 low-to-high-level output bn An v =2V, RL1 =500 Q, Full range 35 ns
' Propagation delay time, R2=5000, Cp=50pF, 25°C 25
PHLS  high-to-low-level output See Figure 7 Full range 44
1 Full range is ~55°C to 125°C.
SN75ALS057 driver plus receiver
FROM TO
PARAMETER (NPUT) | (ouTPUT) TEST CONDITIONS MIN MAX | UNIT
4 Propagation delay time, 40
PLHG  jow-to-high-level output on Ry |FEat08V, TEatosV, RL1=3%00Q, ns
N Propagation delay time, Ri2=16kQ, CL=30pF See Figure 8 0
PHLE high-to-low-level output

PARAMETER MEASUREMENT INFORMATION

VL

RL1
'ALS056

or Vo
"ALS057 (Bn)

Figure 1. Driver Low-Level-Output-Voltage Test Circuit
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SN55ALS056, SN55ALS057, SN75ALS056, SN75ALS057
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS

SLLS028E - AUGUST 1987 — REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

Vi
Rp1
'ALS056
V|(CS, TE, An, Dn, En or Vo
( HAnenE ALSosT ®n) rcl_ (includes jig capacitance)
% T
TEST CIRCUIT
IV ———— — —
CS,TE 7“1 15V 15V \‘
° | [
v tPLH1 — ;4— tPHL1 —¥ }4—
3V |
(An, Dn, En) 15V X 1.5vjz| I
0o—————— t |
[ . |
tPLH2 — ¥ :1— tPHL2 B =<— :
VoH ——————= + |
Vo 155V A 90% 90% N 155V
B VoL 10% A | | N_10%
—» & tTLH TTHL—| |~
VOLTAGE WAVEFORMS ‘

NOTE: tr =tf<5 ns from 10% to 90%
Figure 2. Driver Test Circuit and Voltage Waveforms
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SN55ALS056, SN55ALS057, SN75ALS056, SN75ALS057
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION

5V

390 Q
VL

S1
VI(T/R) 'ALS056
Vi(An, Bn)
RL2 T Cy (includes jig capacitance)

15 pF T S2 L s

Vo

(Bn,An)

1.6 kQ
TEST CIRCUIT
VI(TIR) 3V ————— —— . 4 .
1.5 .
0 | I
PHL3 ¥ & tPLH3 —»| lq—
Vo(en) - |
: X155V | #1886V
1) 1
tPLZ1 ": [ tzL1 ¥ &
|
Vo(an) ! 7—:'1& | RSy $1 Closed
I t o5V | 2 Open
tPHZ1 | I|<— ;psz‘|,.|1 —»
. |
Vo(a 1_—_.{ | $10pen
Otn) M\—;- .f %1,5 v S2 Closed

‘ VOLTAGE WAVEFORMS
NOTE: t, =t <5 ns from 10% to 90%

Figure 3. Propagation Delay From T/R to An or Bn Test Circuit and Voltage Waveforms

SLLS028E ~ AUGUST 1987 — REVISED MAY 1995
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SN55ALS056, SN55ALS057, SN75ALS056, SN75ALS057
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS

SLLS028E - AUGUST 1987 — REVISED MAY 1995

'ALS056
ViBn) —— or
"ALS057

tPHL4

:
F
‘
F

VO(An, Rn) 15V

<
o
=
|
|
|
|
|
2|
o |
< |

VoL
VOLTAGE WAVEFORMS

NOTE: t; = t;< 10 ns from 10% to 90%

Figure 4. Receiver Test Circuit and Voltage Waveforms

VL

VI(T5, RE) — or Vo '

CL (includes jig capacitance)

)

3V -
V|(TS, RE) o 1.5V ;F 5& 1.5V

| |
tPHz2 ) le— [0SV ‘"’Il i tpzHa

Vo(an, Rn) i — | A 1sv

Lz —b |4 g o —» :‘— tpzL2

|
VO(An, Rn) - 1.5V

VOLTAGE WAVEFORMS
NOTE: t; =<5 ns from 10% to 90%

Figure 5. Propagation Delay From CS to An or RE to Rn Test Circuit and Voltage Waveforms
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SN55ALS056, SN55ALS057, SN75ALS056, SN75ALS057
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS

SLLS028E —- AUGUST 1987 - REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

5V
SN75ALS056
Vi or '/
1(8n) SN75ALS057 | (An, Rn) °
RL2 T CL (includes Jig capacitance)
TEST CIRCUIT
Bus Logic
High Level
185V ———— 2v
155V
Vi /-|| l\ Sk % 1.55V
1.1V | | : -:--———— 1.25V

Bus Logic H__.l_

Low Level tw(NR) ——

! | | | tw(NR)
tw Is increased until the output voltage . X
fall just reaches 2 V. twis "‘°’°“;:’s;‘:‘;:;:;°;':“;_‘ voltage rise
VOLTAGE WAVEFORMS
NOTE: t = tf<2 ns from 10% to 80%
Figure 6. Receiver Noise Immunity Test Circuit and Voltage Waveforms
2v Vi(on) 5V
18Q | RL1
| SN55ALS057 Vv
®n) ®n) °
50 pF T 500Q RL2 T CL (includes jig capacitance)
TEST CIRCUIT
IV——————
Vi(on) 1.5V \1.5 v
0 | |
|""“_| tPLHS5 |‘—"—| tPHLS
| |
VO(Rn) 15V ]( \1 5V
VOLTAGE WAVEFORMS

NOTE: t; =t;<5 ns from 10% to 90%

Figure 7. Driver Plus Receiver Delay Times Test Circuits and Voltage Waveforms
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SN55ALS056, SN55ALS057, SN75ALS056, SN75ALS057
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS

SLLS028E — AUGUST 1987 - REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

2v Vi(on) 5V
18Q I RL1

v,

) SN75ALS057 T o
30 pF T i Rp2 T CL (includes Jig capacitance)
TEST CIRCUIT
W ———————— -
~ ViDn) 1.5V \\1 5V
o | | ‘
“_“_| tPLHe ‘ "—""‘I tPHLE
| |
VO(Rn) 15V 7( \1 5V
VOLTAGE WAVEFORMS

NOTE: t; =t<5 ns from 10% to 90%

Figure 8. Driver Plus Receiver Delay Times Test Circuits and Voltage Waveforms
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SN75061
DRIVER/RECEIVER PAIR WITH SQUELCH

SLLS026C — JANUARY 1987 — REVISED JULY 1990

e |EEE 802.3 1BASES5 Driver and Receiver N PACKAGE
® On-Chip Receiver Squelch With Adjustable (TOP VIEW)
Threshold

DRDLAJ[ 1~ 18[] Vee

® Adjustable Squeich Delay brO+ [l 2 15[ DATEN

® Direct TTL-Level Squelch Output pro-[13 14[] DRI

® Squelch Circuit Allows for External Noise SQDLAJ [} 4 13[] DLEN
Filtering RXI +{] 5 12]] RXO

® Two Driver-Enable Options RXI-[} 6 11 sQo

e On-Chip Start-of-ldle Detection and Disable SQTHAJ§7 10}l SQDLI

de  of
e Driver Provides 2-V Minimum into a 50-Q GND SQRX0

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 -

Function Tables

DRIVER RECEIVERS
INPUTS OUTPUTS INPUTS OUTPUTS
—_— CONDITION
DRI DATEN DLEN| DRO+ DRO - o ’ RXI+ RXI-| RXO SQO

L L X L H No active signal 1 X X H H
H L X H L L L H L L
X H H 2 Z Active signal 1 H L H L
H H L HT Lt
L H L L¥ H¥

T This condition is valid during the time period set by DRDLAJ following a rising transition on DRI. 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 arising transition on DRI. Otherwise, the
outputs are in the high-impedance state.

§ Pins 9 and 10 are tied together.

1 An active signal is one that has an amplitude greater than the threshold level set by SQTHAJ.

PRODUCTION DATA Information I8 current as of publication date. °

Froducs confom o spectcaton pr th e ofTeas naruments i
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SN75061
DRIVER/RECEIVER PAIR WITH SQUELCH

SLLS026C — JANUARY 1987 - REVISED JULY 1990

logic diagram (positive logic)

Vee 16 Slew Control
% . : 2
DRO +

14 Slew Control
DRI :

3
— gt
T
DLEN—“——[)O—_—-D‘ ~

Output Enable

DRDLAJ

12
RXO
6 T =3
RXI - 11
sQo
2 V
<
)
L S
SQTHAJ <
E SQRXO cr
3 L 10 -
j—_L sQpLI -
SQDLAJ
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SN75061
DRIVER/RECEIVER PAIR WITH SQUELCH

SLLS026C — JANUARY 1987 — REVISED JULY 1990

logic symbolt
14 >
DRI
& | n 21 v 2 pRo.
DLEN =N > EN
1 3
DRDLAJ ——%—| [ADJDEL] v [>— DRO-
bATEN 12—
1
] _ 12
5 14 3 RXO
RXl+ —— 21 >
2 -
. _ 1
RXI- ——— 170 14
>
2--
7
SQTHAJ ————] [ADJTHRES]
9
sQrRx0o ————4
I 21
sopu 12 | , »
eas vap——— sao
o>
4
SQDLAJ %—] [ADJDEL]

T This 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, 1BASES 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 squeich
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 setto a level thatis —2times
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 putinto 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 1BASES 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 100-ns peak-to-peak differential transition
time.) The driver outputs are capable of driving a 50-Q differential load with a minimum output level of 2 V.
Short-circuit output current is greater than 100 mA.
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Terminal Functions

Pl
N DESCRIPTION

NAME NO.

DATEN 15 | 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.

DLEN 13 | Driver delay enable. When this signal is low and DATEN is high, the driver outputs are active for a period of time set by
DRDLAJ after a positive-going transition on DRI. When there is not any active data on DRI, the outputs are in a high-imped-
ance state.

DRDLAJ 1 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 DLEN is low and DATEN is high.

DRI 14 | Driver data input

DRO+ 2 | Noninverting driver output

DRO- 3 Inverting driver output

GND 8 | Ground. Common for all voltages

RXl+ 5 | Noninverting receiver input

RXI- 6 | Inverting receiver input

RXO 12 | Main receiver input )

SQDLAJ 4 | 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 SQDLI.

SQDLI 10 | 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 SQDLI is held high. Timing of the unsquelch period begins on the high-to-
low transition of SQDLI.

SQO 11 Squelch output is high while the receiver is squelched. R

SQRXO 9 | Squelch receiver output is high only when the differential receiver input exceeds the threshold set by SQTHAJ.

SQTHAJ 7 | Squelch receiver threshold adjust. The voltage at this input determines the threshold of the squeich receiver in a ratio of
—2, SQTHAJ to threshold. When the receiver is left open, the squelch receiver threshold defaults to —600 mV.

Vce 16 | Supply-voltage input

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

SUPPlY VORAGE, VoG - vt et iii i e 7V

Input voltage, V| (@ny logic input) .........cvverieiiiiii i e 7V
Receiver differential input voltage .........ccoooiiiii i i e 25V
Receiverinput voltage ...t e 15V
Driver output voltage . ... ..o i -05Vto15V
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 1) .............. 1150 mW
Operating free-air temperature range, TA .o .cvireieennen it eiinaeeieenaneans . 0°Cto70°C
Storage temperature range, Tt .. vvvuerenreirneini i —-65°C to 150°C
Lead temperature 1,6 mm (1/1 eg inch) from case for 10seconds  ..........cciiiiiiiiiiiii., 260°C

1 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: 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, Vcc 4.75 5 525 v
Driver high-level input voltage, ViH 2 \]
Driver low-level input voltage, V| 0.8 Vv
Receiver common-mode input voltage, V|G (see Note 2) ~-25 5 \"
Driver high-level output current, IoH -150| mA
Driver low-level output current, lo| 150 mA
External timing resistance, Rext 5 260 | kQ
External timing capacitance,ﬁagt ' . No restriction

Operating free-air temperature, To - ' 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 V|c and threshold levels VT, and V|T—.

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

driver ,
PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT

ViK Input clamp voltage l|=-18mA -15 v

Vop Differential output voltage RL-50Q 2 24 331,
RL=115Q 3.65

AVOD l(;gia;ni%: :: :tifafteerential output voltage for a change in s0l mv

IIH High-level input current Vi=24V 20 pA

L Low-level input current V=05V +100 -35| pA

los Short-circuit output current Vo=00r6V, V|=08Vor25V +300| mA

loz High-impedance output current VCC =525V Voc =10V 100 pA
Voc=0 -100

1 Al typical values are at VoG = 5 V, Ta = 25°C.
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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 lj=-18 mA -1.5 Vv
VIT+ Positive-going input threshold voltage Vo=27V, lo=-04mA 50 mV
VIT- Negative-going input threshold voltage Vo=05YV, lo=16mA -50% mv
Vhys Hysteresis voltage (V|T4 - V|T-) 50 mVv
Vic Common-mode input voltage 5 \
RX0 Voo =475V, IOH = —400 pA, 27
SQO SQDLAJ at0.8 V 2.7 3.5
VOH High-level output voltage v v , o v
cc=475V, OH =—-2 ,
SQRXO | vi5@xiy=—07V,  SQDLAJ open 27 465
RXO v v IoL =8 mA 0.45
cc=475V, -
sqo  |sQDLAsatzv  [loL=16mA 05
VoL Low-level output voltage loL=8mA 0.35 0.5 v
Vo =475V, loL=8mA 0.45
SQRXO
Q VIDRXI) =50mV  [Ig| =16 mA 0.5
IIH High-level input current sabu Vi=24V 20| pA
liL Low-level input current Vi=05V -35] pA
X Ivec=525v, Vo=0 -0 %
l0s Short-circuit output current SQO0 ce=5% o= -15 -100| mA
SQRXO |Vgo=5V, Vo'=0 -0.8 -1 -12
T Input resistance 10 kQ
- v 5V Vic=15Vto35V ~-525 -600 -675| mV
. cc=5V,
ViT-(sq) Squelch preset input threshold voltage SQTHAJ open Vic=-25Vto 15V
P or35Vto5V 500 —700 | mv
Ratio of SQTHAJ input voltage to _ _
actual squelch threshold voltage SQTHAJ at200mV to 4 V 19 21
driver and receiver
Icc Supply current xg%; d5.25 V. Driver outputs disabled, 70| mA

T All typical values are at Vg =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 for common-mode
input voltage V|G and threshold levels V|1, and V|T-.
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switching characteristics, Vcc =5V, Tp = 25°C

driver
PARAMETER TEST CONDITIONS MIN TYP MAX]| UNIT
) . " y Vo=-2Vto2V, See Figure 1
SR Differential-output slew rate RL=100Q (differental), 28 40 52 | mV/ns
Differential-output delay time CL=15pF, See Figure 2
'OD)  (t40p)+ and t4(oD)-) RL=100Q (diferential), 160 ne
Differential-output delay time difference Ry =100 Q (differential), See Figure 2 5 ns
(td(oD)+ - td(OD)-)
t : ! 220 ns
PHz Disable time from DATEN
tpLz 300 ns
tpzH . e See Figure 3, 4, and 5 220 ns
Enable time from DATEN
tpzL . 290 ns
tpzH Enable time from DLEN 250 ns
ion ti ; Cext = 100 pF, Rext = 62 kQ,
tw(en)  Enable pulse duration time (with DLEN low) See Figure 6 2 25 3 us
receiver
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
ten(RX) Receiver enable time Squelch off, See Figure 7 117 ns
tPLH Propagation delay time, low- to high level output Squelch off, See Figure 8 20 35 ns
tPHL Propagation delay time, high- to low level output Squelch off, See Figure 8 22 35 ns
‘ Coxt=50pF, Rext=51kQ,
U ch del See Figure 9 ! 12 145 Hs
td(unsq) Unsquelch delay time
q Cext=15PF, Rext=6.8kQ, 0| e
See Figure 9
PARAMETER MEASUREMENT INFORMATION
5V
Rext = 62 kQ
DRDLAJ ‘ —_—— v
Cext = 100 pF .
’_l: oxt P! oV
DLENat3V -
t DRO+
DRI 2 RL=1000Q Output
Generator DRO-  Qytput
—_—_———— ov
(see Note A) 50 Q -2V
he _ tr—» —» et
- DATENat0.5V SR = AV
t, or t'
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTE A: The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, t; <6 ns, tf< 6 ns,
Z0=50Q v

Figure 1. Test Circuit and Voltage Waveforms for Driver Slew Rate
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PARAMETER MEASUREMENT INFORMATION

5V

Rext = 62 kQ

———= 3V
T Cext=100pF Input 15V 15V
- | | oV

O Output l" td(oD)+ -’1 j¢ td(oD)-
=

_——V,
RL=100Q “ RL=100Q 509 0+
Output °

PE-64352
or Equivalent
(see Note C)

DRDLAJ

DLENat3V

Generator
(see Note A)

T

DATENato.5V Cp=15pF
(see Note B)

TEST CIRCUIT VOLTAGE WAVEFORMS

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=50Q.

B. Cg includes probe and jig capacitance.

C. When measuring differential-output delay time difference, switches S1 and S2 are closed (Isolation transformer from Pulse
Engineering P/N PE-64352).

Figure 2. Test Circuit and Voltage Waveforms for Driver Differential Delay Time
5V

NOTES: A.

Rext = 62 kQ
DRDLAJ

Coxt = 100 pF

DLENat3V
Output Inout 1.5V 15V
P I b ——— ov

DRlatOVor3V
| I o
RL=100Q  tpz —e-d| tpHz 45

CL =50 pF
(see Note B)

Generator
(see Note A)

TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 500 kHz, duty cycle < 50%, t; < 6 ns,
<6ns,Zo=50Q
B. Cy 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

5V

Rext =62 kQ
DRDLAJ

Cth =100 pF
T sV

_— 3v
DLENat3V
DRO+ RL=100Q  Input
| ——— 0V

DRlatOVor3V : Output tpzL —l> | tpLz —le»
g CL =50 pF | l ~5V
DATEN DRO- " “T° (seeNote B) 23V (!
= Output * :
Generator ) ' — T — VoL
(see Note A) soQ 05V
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 200 kHz, duty cycle < 50%, t; < 6 ns,
tf<6ns, Zo=50Q
B. Cy includes probe and jig capacitance.

Figure 4. Test Circuit and Voltage Waveforms for Driver Enable and Disable Time

5V

Rext = 62 kQ
DRDLAJ

——=— 3V
’___I_: Cext = 100 pF Input 15V \
DLENat3V | N\ oV
|
tpzH —¢—>
Output | ———— VOH
GENERATOR \
(see Note A) Output 28V \\__._ =0V
CL =50 pF RL=1000
DATEN at3V (see Note B)
TEST CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. Theinputpulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, ty < 6 ns, tf< 6 ns,
Zo=50Q.

B. Cy 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
5V

DRDLAJ

DLENat0.5V
L 2 ! 4 Output
Generator Cr =50 pF RL=100Q
(see Note A) (see Note B)

l— tw(en) _ﬂl 05V

| — % _ vou
oumuﬂ
ov

VOLTAGE WAVEFORMS
NOTES: A. Theinput pulse is supplied by a generator having the following characteristics: PRR < 200 kHz, duty cycle < 50%, t < 6 ns,

t<6ns,Zo=50Q
B. Ci includes probe and jig capacitance.

Figure 6. Test Circuit and Voltage Waveforms for Enable Pulse Duration With Delay Enable Low

5V
Generator 500 SQDLAJ 3v
(see Note ) Input 1.5V 15V
| ——— ov
T | RXis H—’{— ten(RX)
v
o — Output 13V 1.3V o
o Output . .
PN SQTHAJ CL=15pF utpu VoL
SQRXO sQDLI (see Note B)
’ VOLTAGE WAVEFORMS

TEST CIRCUIT
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 500 kHz, duty cycle < 50%, ty < 6 ns,

t<6ns, Zo=50Q
B. Gy includes probe and jig capacitance.

Figure 7. Test Circuit and Voltage Waveforms for Receiver Enable (Unsquelch) Time
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PARAMETER MEASUREMENT INFORMATION

5V
SQDLAJ
Rext = 51 kQ
Generator ’ 3V
Input 15V 15V
| ! ov

see Note A 500
¢ ) T~ Cext = 50 pF
= | RXl4 thLH —ieD| le—>— tpHL
4 | B
RXI— Rxo l VoH
1.5V —g Output Output 13V 13V
Open ———— ) v
SQTHAJ CL=15pF oL
3 VSQDL' (see Note B)
VOLTAGE WAVEFORMS

TEST CIRCUIT
NOTES: A. Theinput pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, ty< 6 ns, tf< 6 ns,

Zo=50Q.
B. CL includes probe and jig capacitance.
Figure 8. Test Circuit and Voltage Waveforms for Receiver Propagation Delay Time

5V
SQDLAJ
Rext :
Generator 3V
Input 1.5V 1.5V
———ov

(see Note A) | 50 Q
T Cext
= | axi " ldunsq) —HP|
) | VoH
i _mb o Output ’13v 1.3V
' utpul . .
o -
PN SaTHAY 'U/Ls’—@ Output ———— voL
sarxo- sapLl »
VOLTAGE WAVEFORMS

TEST CIRCUIT
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%, t; < 6 ns, t <6 ns,

Zp=50Q
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® Meets or Exceeds the Requirements of 10S DW OR NT PACKAGE
8802.3:1989 and ANSI/IEEE Std 802.3-1988 (TOP VIEW)
~® Interdevice Loop-Back Paths for System

Testing

® Squelch Function Implemented on the
Receiver Inputs

® Drivers Will Drive a Balanced 78-Q Load

® Transformer Coupling Not Required in
System

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

® |solated Ground Pins for Reduced Noise
Coupling

® Fault-Condition Protection Built into the
Device

® Driver Inputs Are Level-Shifted ECL
Compatible

description

The SN75ALS085 is a monolithic, high-speed, advanced low-power Schottky, dual-channel driver/receiver
device designed for use in the AUl of ANSI/IEEE Std 802.3-1988. The two drivers on the device drive a 78-Q
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 ps. Disabling the driver by taking the driver enable low will also force the output into the idle condition
after the normal 8-ps 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 squeich circuit can also withstand a
set of fault conditions while operating without causing permanent damage to the device.

PRODUCTION DATA Information Is curent as of Tpubllmon date. o Copyright © 1995, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas instruments ’ .

standard warranty. p g does not ly Include

testing of all parameters.
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description (continued)

The purpose of the loop functions is to provide a means by which 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 LOOPT is taken low, the output of driver 1 (TXO1) immediately goes into the
idle state. Also, the input to receiver 1 is ignored and a path from TXI1 to RXO1 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 TX!1 and RXO2. 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.

Function Tables
RECEIVER -LOOP = H

OUTPUTS
RXI PREVIOUS RXEN RXEN RXO
V|p =1315mV to =175 mV, tw<25ns L L H
Vip=-275mVto-1316mV, ty>50ns X H L
Vip =318 mVto 1315 mV, tw<142ns H H H
VD =318 mVto 1315 mV, tw>187ns X L H
DRIVER -LOOP =H
TXI TXEN PREVIOUS TXO | OUTPUT TXO
L L Idle Idle
H L Idle Idle
13 H Idle L
L H Active L
H<260ps H Active H
H>8ps H Active Idle
L L>8ps Active Idle
H<260ns L>8ps Active Idle
H<260 ns L <260 ns Active H
H>8ps L <260 ns - Active Idle
L L <260 ns Active L
H= V|2 VT max, L = V| < VT min
LOOP )
_ INPUTS OUTPUTS
LOOP1 LOOP2 TXH TXEN1 RXI1 RXI2 RXO1 RX02 RXEN1 RXEN2 TXO1
L L L H X X L L H H Idle
L L H H X X H H H H Idle
L L X L X X H H L L Idle
L H L H X Normal L Normal H Normal Idie
L H H H X « Normal H Normal H Normal Idie
L H X L X Normal H Normal L Normal Idle
H L L H Normal X Normal L Normal ~ H Idle
H L H H Normal X Normal H Normal H Idle
H L X L Normal X Normal H Normal L Idle
H H Normal Normal Normal Normal Normal Normal Normal Normal Normal

H = high level, L = low level, X = don't care
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logic diagram (positive logic)

Noise
Filter

RXT1 W=
225 mv

LOOP1

TXI1 —] ECLTTL

TXEN1

10

RXI2
RXi2

TXI2

TXEN2
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schematics of inputs and outputs

RXI AND RXI INPUTS

LOOP AND TXEN INPUTS

Vce

Vee
!
I 1
Seka! | 34k
4kQ < < .
RXi ) ' RXI Loor
q b 4kQ T‘;?EdN
b: S 3kQ
LT
2O}
MR
TXI INPUTS RXO AND RXEN OUTPUTS
Vee Vee

RXO
and
RXEN

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

Supply voltage, Voo (see NOote 1) ..o 6V
TXland LOOP input voltage, V| ..........oooiiiiiiit, e 55V
TXO and TXO outpUt VORAGE, VO« v v v ettt e et e ettt e et et e e eee e eneeeaeans 16V
RXI and RXTINPUL VORAGE, V] + vt eetttee e e tee e et eae ettt e e e e et aieae e e eaaeeeennnns 16V
RXO and RXEN output vOtAgE, VO ..t vviie it it 55V
Continuous total power dissipation .............c.cciiiiiiiiiiiiiiiii See Dissipation Rating Table
Operating free-air temperature range, TA .+« . ov vt iii i a e 0°C to 70°C
Storage temperature range, Tstg -+« -« uunerrernnn e —65°Cto 150 °C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds ...........ccciiiiiinnniannn.. 260°C

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

DISSIPATION RATING TABLE

PACKAGE Ta<25°C DERATING FACTOR Ta =70°C
POWER RATING ABOVE Tp = 25°C POWER RATING
Dw 1350 mW 10.8 mW/°C 864 mW
NT 1250 mW 10.0 mW/°C 800 mW

recommended operating conditions

MIN NOM  MAX | UNIT

Supply voltage, Voo 4.75 5 5.25 \

Common-mode voltage at RXI inputs, V|G 1 4.2 \

Differential voltage between RXI inputs, Vip +318 +1315| mv
High-level input voltage, LOOP and TXEN, Vi 2 v

Low-level input voltage, LOOP and TXEN, Vi 0.8 v

High-level output current, RXO and RXEN, ioH -0.4 mA
Low-level output voltage, RXO and RXEN, Iop 16 mA
Setup time, driver mode, TXEN high before TXI!, tg,1 (see Figure 7) : 10 ns
Setup time, loop mode, LOOP low before TXENT, tg 0 (see Figure 9) 15 ns
Setup time, loop mode, TXEN high before TXI, tsua_(see Figure 9) 10 ns
Hold time, loop mode, TXEN high after TXIT, tn1 (see Figure 8) 10 ' ns
Hold time, loop mode, LOOP low after TXENJ, tho (see Figure 8) 15 ns
Operating free-air temperature, Tp B 0 70 °C

‘V TeExAas
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SN75ALS085
LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER

SLLS054B ~ APRIL 1989 — REVISED MAY 1995

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

PARAMETER TEST CONDITIONS MIN MAX| UNIT
VIK Clamp voltage at all inputs lj==18 mA -1.5 \
Voo =475V 3202 3.752
TA =0°C Vgc=5V 3.389 3.998| V
Voo =525V 3577 4.244
Voc =475V 3213 3797
V(ro) Driver input (TXI) threshold voltage Ta=25°C Vec=5V 3.400 4.043 \
Voo =525V 3588 4.289
Voo =475V 3.239 3.849
TA=70°C Voc=5V 3426 4.005| V
Voc =525V 3.614 4.341
Receiver differential input threshold voltage ' -275 mV
' de TXENat0.8V,  LOOPiat2V, 1 4o
LOOP2at 2V, See Figure 1
TXENat2V,  LOOP1at2V,
Voc  Driver output (TXO) common-mode voltage Active ;22;29 :‘: 621V, TXlat32V, ! 4.2 Vv
TXENat2V, LOOP1 at2V,
Active [OOP2at2V, TXlat4.4V, 1 4.2
See Figure 1
TXENat2V, LOOP1 at2V,
Vop  Driver output (TXO) differential voltage Active ;Sggfg:r‘ez,v' Txiat32V, —600 13151 v
‘ TXENat2V, LOOP1 at2V,
Active LOOP2at2V, TXlat4.4V, 600 1315
See Figure 1
VoH High-level output voltage RXO, RXEN loH =-0.4 mA 2.4 \
VoL Low-level output voltage RXO, RXEN loL=16mA 0.5 \'
TXEN,LOOP |V|=2V 20
1] High-level input current TXI Vi=45V 400 pA
RXI, RXI VID=-05V,  Vig=1Vto42V 1000
TXEN,[OOP |V|=0.8V -200
L Low-level input current ™I Vi=31V 100 mA
Vi=03V 4 10
RXI, RXI Vip=05V, Vic=1Vto42V 1000
lop  Driver differential output current Idle L ey \‘/’ ' ;22;;3;22"' +4]| mA
log  Short-circuit output currentt RXO,RXEN  [/O20Y RXlat3V, —40 -150| mA
Icc Supply current #Q&Ti?\? Ve I))L(fp%t:t 02 pZn 2251 mA

T Not more than one output should be shorted at a time, and the duration of the test should not exceed 1 second.

Q’ TEXAS
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SN75ALS085
LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER

SLLS054B - APRIL 1989 — REVISED MAY 1985

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

PARAMETER TEST CONDITIONST MIN MAX | UNIT

TXO shorted to TXO, Current measured in short 150
TXO atoV, ﬁ isopen, Current measured at TXO 150
TXO is open, TXO at 0, Current measured at TXO 150

Driver fault condition current TXO atoV, TXO atoV, Current measured at TXO and TXO 150 mA
TXO at16V, 'T-:'X_ﬁ isopen, Current measured at TXO 150
TXO is open, 'T'XTﬁ at16V, Current measured at TXO 150
TXO at16V, TX_=O at16V, Current measured at TXO and % 150
RXI shorted to ?)ﬁ, Current measured in short 10
RXlatoV, ﬁ is open, Current measured at RX| 3
RXI is open, RXIat0V,  Curent measured at RXI 3

Receiver fault condition current | RXl at0V, :R__X—l atoV, Current measured at RXI and R__XI' 3 mA
RXl at 16V, ﬁ)ﬁ at open, Current measured at RX| 10
RXI at open, _R—W at16V, Current measured at ﬁ-})ﬁ 10
RXlat 16V, ﬁ ati16V, Current measured at RXI and ﬁ 10

t Fault conditions should be measured on only one channel at a time.

@ TEXAS
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SN75ALS085
LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER

SLLS054B ~- APRIL 1989 — REVISED MAY 1995

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

temperature (unless otherwise noted)

driver
FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN MAX | UNIT
Propagation delay time, = o
tPLH low-to-high level output I TXO, TXO |TXENat2V, See Figure 3 15| ns
‘Propagation delay time, [ "
tPHL high-to-low level output TXI TXO,TXO |TXENat2V, See Figure 3 15 ns
Propagation delay time, JE— . .
tPIL idle-to-low level output TXI TXO, TXO | TXENat2V, See Figure 4 25| ns
Propagation delay time, === N
tPIL idle-to-low level output TXEN TXO, TXO |TXlat3.2V, See Figure 5 25 ns
Output pulse duration from low- oA "
tw to-high level to 70% output level TXO, TXO | TXENat2V, See Figure 6 260 8000 ns
Driver output differential == "
Vob) undershoot voltage TXI TXO, TXO |[TXENat2V, See Figure 6 -100| mVv
Driver caused signal skew oA .
t TXI TXO, TXO |TXENat2V, See Figure 3 +3 ns
K tpuH-tpHL ¢
tr Rise time, TXO, TXO TXENat2V, See Figure 3 1 5 ns
t Fall time, TXO, TXO TXENat2V, See Figure 3 1 5 ns
receiver ,
FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN MAX | UNIT
Propagation delay time, Syt _ "
tPLH ow-to-high level output RXI, RXI RXO Vic=1V1t04.2V, See Figure 10 15| ns
Propagation delay time, =7 _ .
tPHL high-to-low level output RXI, RXI RXO Vic=1Vto4.2V, See Figure 10 156 ns
Start-up delay time, J— Vic=1Vto4.2V, V|p=-500mV, .
PLH | gw-to-high level output RXL,RXI | RXEN ool Figure 12 55| ns
Shutdown delay time, et Vic=1Vto4.2V, V|p=500mV,
tPHL high-to-low level output RXI, RXI RXEN See Figure 12 142 181 ns
Receiver caused signal =T Vic=1Vto4.2V, V|p=500mV,
tsk skew (tPLH — tPHL) RXI, RXI RXO See Figure 10 +3 ns
‘ Pulse duration at RXT and RXI Vic=1Vtod2V, Vip=-175mV, 25 ns
w (to not activate squelch) See Figure 11
\ Pulse duration at RXI and RX| Vic=1Vto42V, V|p=-275mV, 500 ns
w (to activate squeich) See Figure 11
tr1 Rise time, RXO \SI'e% ;i;x:: 3‘2 V. Vip =£500 mV, 1 8| ns
o Risetime, RXEN Jo ;;3":’1 o ' iD= 800 mY, 1 8| ns
1 Falltime, RXO Jo ;I’gl}’r;‘; g2V Vip=x500mY, 1 8| ns
. Vic=25V, Vip =+500V,
tfo Fall time, RXEN See Figure 12 1 8 ns
tv RXO valid after RXEN high See Figure 10 -10 15 ns
‘V TEXAS
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SN75ALS085
LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER

SLLS054B ~ APRIL 1989 — REVISED MAY 1995

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

temperature
loop
FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN MAX UNIT
Propagation delay time, LOOP at0.8V, TXENat2V,
PLH  jow-to-high level output ™ RXO | see Figure 13 01 ns
Propagation delay time, LOOP at0.8 V, TXENat2V,
tPHL high-to-low level output ™ RXO See Figure 13 30 ns
Propagation delay time, .
tPLH low-to-high level output TXEN RXEN LOOP at0.8 V, See Figure 14 50 ns
Propagation delay time, N
tPHL high-to-low level output TXEN RXEN LOOP at0.8 V, See Figure 14 50 ns
PARAMETER MEASUREMENT INFORMATION
\
TXI —
TXO
™ lop
TXO
Figure 1. Driver Test Circuit Figure 2. Driver Test Circuit
b TEXAS
INSTRUMENTS
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LAN ACCESS UNIT INTERFACE DUAL DRIVERIRECEIVER

SLLS054B - APRIL 1989 — REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

39 Q Vop 3Kk
I 0.01 pF | I L
e .
3kQ
I 25pF =
TEST CIRCUIT
——————— 45V
™ 50% 50%

| | 3V

o X~~~ von.
. 90%  90% e
TXO oV 10% ; ! 0% ov

| | | | Vop-
> et > Yy
VOLTAGE WAVEFORMS
TRANSFORMER SPECIFICATIONS

Turns Ratio 1:1
Magnetizing Inductance 26 to 30 uH
Winding Resistance 0.6 Q Max
Rise Time 10% to 90% 5 ns Max
Interwinding Capacitance 25 pF
Leakage Inductance 0.25 pH Max
Inductive Q 1250 Min

Figure 3. Test Circuit and Voltage Waveforms
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SN75ALS085
LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER

SLLS054B - APRIL 1989 — REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

X0 4
D——J AT~ 25pF 390 v, 3KkQ
™ = 0.01 uF ‘ l t1
@O wag L
e 3kQ
T~ 25°F
1 See Figure 3
TEST CIRCUIT
——————— 45V
™I 50%
| 3v
—> 1,
— ——— IDLE
™0 \
90% Vop-
VOLTAGE WAVEFORMS

NOTE: Inputty <5 ns; tf<5ns
Figure 4. Test Circuit and Voltage Waveforms

3kQ

t See Figure 3
TEST CIRCUIT
TXEN 2V
50%
—————— 0.8V
f—>— thIL
S4——= e
TXO \'
90% Vop-
VOLTAGE WAVEFORMS

Figure 5. Test Circuit and Voltage Waveforms
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LAN ACCESS UNIT INTERFACE DUAL DRIVERIRECEIVER

SLLS054B - APRIL 1989 ~ REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

25 pF 39Q ng

TXI ' |

3900 /_P 0.01 uF

25 pF

t See Figure 3

TEST CIRCUIT

=TT — VoH
™0 70%
—————— — _‘C:::1°2(_)
[— tw —>
VOLTAGE WAVEFORMS

Figure 6. Test Circuit and Voltage Waveforms

2v
TXEN 50%
————————— 0.8V
fe—>— tsuy
j—————— 45V
50%
I
3v
Figure 7
45V
I 50%
—4 ———————————— 3v
— thy
—gi\— ———————— 2v
50%
TXEN | 0.8V
[ th2 —bl
LooP | 2v
‘ 50%
———— 08V
Figure 8

NOTE: Inputt, <5 ns; tf<5ns
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LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER

SLLS054B - APRIL 1989 — REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

0.8V
> tsu2
TXEN I 2v
50%
———————— 08V
je— tsu3 —p
1—— 4sv
50%
™ av
Figure 9
RXEN
6 kQ
20 pF
RXI =
RXO
RXI
6ka 20 pF
TEST CIRCUIT
————— 1V
RXI ~————— 7‘ ———————— 5& ———— oV
| | -1V
] ] v
RXEN 0% | | OH
| L |
TN I viL
t l—
| bty PHLM i
tv —‘> "‘_
[ "’: : &ty —» 'Lll:‘ tr
| =y,
RXO 1'3\[* 1.3V|.¥ 90% 90% '\ |13V OH
10% 10% VoL
VOLTAGE WAVEFORMS

Figure 10. Test Circuit and Voltage Waveforms

NOTE: Inputty <5 ns; tf< 5 ns
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SLLS054B — APRIL 1989 - REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

RXEN
6 kQ 20 pF
RXI =
RXO
RXI
TEST CIRCUIT
ov
' -40 mv - 40 mV
RXI \ /
| +————"Vio
l—— ty—»
| | - VoH
RXEN ‘ /-
———— VoL
VOLTAGE WAVEFORMS

Figure 11. Test Circuit and Voltage Waveforms

RXEN
6 kQ 20 pF
RXI =
RXO
RXI
TEST CIRCUIT
1V
RXI -40mv 0
| tm— -1V
j-toLH
| j— tpHL—P!
| vV
OH
7 90% 90% N |
RXEN 10/ 9% © N 10%
l I | l VoL
| |
—H H‘ trz '—N H" (fz
VOLTAGE WAVEFORMS

Figure 12. Test Circuit and Voltage Waveforms ‘
NOTE: Inputty<5ns; t;<5 ns
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SLLS054B — APRIL 1989 — REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

tpHL—¢—» [&—>+— tpLH
| VoH
RXO 1.3V 1.3V 2
————— VoL
Figure 13
————— 2v
TXEN ;l‘ 50% 50%5k
: : 0.8V
PLH > —» ¢ tPHL
l — == Vou
RXEN 1.3V 1.3V
VoL
Figure 14

NOTE: Input ty <5 ns; <5 ns
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SN75LBC086
DIFFERENTIAL /O DRIVER/RECEIVER PAIR
WITH SQUELCH, JABBER CONTROL, AND COLLISION DETECTION

SLLS120A JUNE 1991 — REVISED SEPTEMBER 1991

® Meets or Exceeds the IEEE STD 802.3I, DW PACKAGE
Type 10BASE-T (TOP VIEW)
® Differential (Twisted-Pair) /10
Driver/Receiver Tc)i(lb';?l:l : 1 24 ))g
2 23
: :Igh-Speed Receiver . - tpd = 50 ns Max TxDATAB [[ 3 22[] SQEEN
eceiver Squelch Circuit Integrity Improved TXEN[] 4 21[] T+
With Noise Filter GND (L) 20[] TX-
® Jabber Control Prevents Network Lockup Veew [l 6 19[] GND (P)
® Collision Detection for Multiple-User GND (L) [} 7 18[] Veep)
Networks RXDATAA [} 8 17{] FULLD
® Data Link Integrity Monitored With Link RXDATABJ9  16[] RX+
Test Pulse RXEN [} 10 151 RX-

LOOP ] 11 141] CTL

o Externally Addressable Test Register
y e Test Registe unkd 12 13 uaBB

Controls Signal Quality Error Testing
® CMOS and Raised ECL Compatible
® 24-Terminal, 300-mil Dual-In-Line Package

description

The SN75LBCO086 is a single-channel differential driver/receiver interface device for the medium attachment
unit (MAU) used in 10-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 error (SQE) testing. The LinBiCMOS™
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 controlier 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.

Aninternal 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.

Pnooucnon DATA Information is current as of publication date. Copyright © 1991, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments

standard warranty. p g does not y include

oaing of o parametre. l EXAS
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SN75LBC086

DIFFERENTIAL 1/O DRIVER/RECEIVER PAIR
WITH SQUELCH, JABBER CONTROL, AND COLLISION DETECTION

SLLS120A-— JUNE 1991 - REVISED SEPTEMBER 1991

functional block diagram

18
veep) — Clock Crystal |—<—24 x4
Veer) —— Generator Oscillator |, 28 .,
17
FULLD |l> Test Register L N> cikour
' and Device vV
oo M N Mode Control
| T Driver and 20
Pre-Emphasis 21 -
Chip and Control X+
Power-Up
Reset
4 N Jabber Timer
TXEN > and 16:1 13
Control MUX JABB
TXDATAB -2 p—
LlnesL
TXDATAA -] Coliision 8:1 14
Detection MUX e
Control Link Pul
nk Pulse
- || I Monitor ang NS 12k
RX- Recelver Control ‘f
Sézuelch L
ircuit N 10
RXEN
g
16 9
RX+ I_ Recelver RXDATAB
Output 8
I MUX
22 NG SIgnaI Quality I> RXDATAA
SQEEN rror Test
v Circuit "“‘“‘—" GND (L)
«— 1% anD(p)
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SN75LBC086
DIFFERENTIAL /0O DRIVER/RECEIVER PAIR

WITH SQUELCH, JABBER CONTROL, AND COLLISION DETECTION

SLLS120A - JUNE 1991 — REVISED SEPTEMBER 1991

Terminal Functions

TERMINAL
110 DESCRIPTION
NAME LEVEL NO.

CLKOUT  CMOS 1 O | Clock output. This 10-MHz buffered clock drives other interface devices.

CTL CMOS 14 O | Control. In normal mode, CTL high indicates a collision. In test mode, status lines are muxed out.

FULLD TTL 17 | | Full-duplex mode. When active (low), the device is placed in the full-duplex operating mode for simple
point-to-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 X1 input. This terminal is held inactive (high) due to an internal pullup resistor.

GND (L) GROUND 5 Logic grounds. These terminals provide a ground return for the CMOS core logic.

7 :

GND (P) GROUND 19 Power ground. This provides a ground return for the input and output buffers, driver (transmitter), and
receiver circuits. )

JABB CMOS 13 | O | Jabber control. When a jabber condition exists during normal mode operation, this signal goes active
(high) to report jabber-control status to the controller. In the test mode, this provides a multiplexed signal
for internal timer and counter functions.

LINK CMOS 12 O | Link status. This 3-state output indicates the status of the receiver and interface link. When driving an
LED (with anode to resistor to VG ), 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 TTL 1 | 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 X1 input. This terminal is held inactive (high) due to an internal pullup resistor.

RX+ 16 | | Differential receiver inputs

RX- 15 |

RXEN CMOS 10 O | 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 monitor.

RXDATAA CMOS 8 | O [Received-dataserial outputs. These outputs provide a choice of logic levels and serial data either from

RXDATAB ECL 9 | O |thedifferential receiverinput (RX+ and RX~) or data from the controller (TXDATAA or TXDATAB) when
inthe 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.

SQEEN TTL 22 | | Signal-quality error-test enable. In normal operating mode, this enables the SQE test function performed
at the end of a data packet transmission. In the test mode, SQEEN is used (with X1 clock).as a serial
datainput port to load test patterns or selections into the testregister. This terminal is held inactive (high)
due to an internal pullup resistor.

TX+ 21" | O | Differential driver outputs

TX~ 2| O

TXEN TTL 4 | | 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.

TXDATAA CMOS 2 || Transmit-data inputs. A choice of logic-level inputs provide Manchester-encoded serial data to the

TXDATAB ECL 3 || driver. Internal pullup resistors are included.

Vo) SUPPLY 6 Vi logic power supply. This provides power to the CMOS core logic.

VeeP) SUPPLY 18 Ve power supply. This provides power to the input and output buffers, drivers, and receivers.

X1 CMOS 24 I | Crystal input/output. X1 provides an input from an external 10-MHz crystal or another external clock

X2 23 | O |source when the crystal is disconnected. X2 provides an oscillator output.

‘tif TEXAS
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SN75LBC086

DIFFERENTIAL I/0 DRIVER/RECEIVER PAIR
WITH SQUELCH, JABBER CONTROL, AND COLLISION DETECTION

SLLS120A - JUNE 1991 — REVISED SEPTEMBER 1991
—

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

Supply voltage range, Voo (SEENOtE 1) . ..eiie it -05Vto7V
Input voltage range at any input, V| ..o e -05Vto55V
Output voltage range atany output, VO ...vvvviiiiiiniiii ittt -05Vto7V
Continuous total power dissipation ...... N See Dissipation Rating Table
Operating free-air temperaturerange, To  ...cvvvviiiniiiiieinn.. it 0°C to 70°C
Storage temperature range, Tgtg -« v eveeeernt ittt iitieeirinianennns -65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds ...........c.cviiiiiiiiinnnnnn. 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 Ta <25°C DERATING FACTOR Ta =70°C
POWER RATING ABOVE Tp = 25°C POWER RATING
DW 1350 mW 10.8 mW/°C 864 mW
recommended operating conditions
MIN NOM MAX UNIT
Supply voltage, VGc 4.75 5 5.25 \
TXDATAA, X1 3.156
TA=0°C | 0.984Vg-0.922 0.984V-0.763
TXDATAB TA=25°C | 0.984VGG-0.877 0.984VCG—0.727
High-level output voltage, Vi (see Figure 1) - - - \Y
Tp =70°C | 0.984VcG-0.825 0.984V;—0.645
TXEN, LOOP, 2
FULLD, SQEEN
TXDATAA, X1 0.8
Tp=0°C 0.75VcG-0.59 0.75VcG-0.375
TXDATAB TA =25°C 0.75Vcc—-0.55 0.75Vgg-0.35
Low-level output voltage, V|4 (see Figure 1) A -/SVeC—T OVOC— 2 \"
Ta=70°C | 0.75Vgc-0.531 0.75Vco-0.324
TXEN, LOOP, 08
FULLD, SQEEN .
Differential input voltage, V|p 0.586 2.8 \'
Common-mode input voltage, V|G 1.8 3.2 \
Operating free-air temperature, Tp 0 70 °C
‘V TEXAS
INSTRUMENTS
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: SN75LBC086
DIFFERENTIAL 1/O DRIVER/RECEIVER PAIR
WITH SQUELCH, JABBER CONTROL, AND COLLISION DETECTION

SLLS120A - 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 UNIT
CLKOUT, RXDATAA,
RXEN, JABB,CTL ~ |lOH=-12mA 87 v
VoH mg;:"e' output TA=0°C | 0984 Voo—0.922 0.984 Vo —0.763
RXDATAB See Figure 1 | Tp = 25°C | 0.984 Voc—-0.877 0.984 Voc—-0.727 \
Ta =70°C | 0.984 Voc—0.825 0.984 Vo—0.645
CLKOUT, RXDATAA,
RXEN, JABB,CTL | 'OL=16mA 05 v
v Low-level output Ta=0°C 0.75Vcc—-0.59 0.75 Vgc—-0.375
OL  voltage RXDATAB See Figure 1 | To =25°C | 0.75VgG—0.55 0.75Vcc-035 |V
Ta=70°C | 0.75Vcc—0.5631 0.75 Voc—-0.324
LINK loL=12mA 0.5 \
Vop Differential-output voltage (peak) See Figure 2 2.2 2.8 \'
Vop Differential-output voltage (step) See Figure 2 1.53 1.982 \"
Common-mode
driver impedance T, T= 2 5 8 Q
receivers
PARAMETER TEST CONDITIONST MIN MAX | UNIT
TXDATAA, TXEN, LOOP, FULLD, SQEEN V=525V 20
IH High-level input current X1 i 1= 100] pA
TXDATAB : ViH = MAX 400
TXDATAA, TXEN, LOOP, FULLD, SQEEN Vieo -20
L Low-level input current X1 = ~100 pA
TXDATAB Vi = MIN -400
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
drivers and receivers
PARAMETER TEST CONDITIONS MIN MAX | UNIT
lcc  Supply current | Vcew), Vocp) Voe() =525V, Voo(p) =5.25 V 180 | mA
2 Ti
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SN75LBC086 \
DIFFERENTIAL 1/0 DRIVER/RECEIVER PAIR

WITH SQUELCH, JABBER CONTROL, AND COLLISION DETECTION

SLLS120A - JUNE 1991 — REVISED SEPTEMBER 1991

switching characteristics

FROM

TO0

TEST

PARAMETER (INPUT) (OUTPUT) | CONDITIONS MIN TYP MAX| UNIT
tpd1 Propagation delay time ' RX+, RX~ RXEN See Figure 4 tirsni

. " RXDATAA or )

tpd2  Propagation delay time at startup RX+, RX~- RXDATAB high See Figure 4 75 ns
. : RXDATAA or .

tsk(o) Output skew time RXEN high RXDATAB low See Figure 4 +10 ns
. . RXDATAA or "

tpd3  Propagation delay time after startup RX+, RX- RXDATAB high See Figure 4 50 ns
! RXDATAA or )

tsk(p) Pulse skew time (Itpg3(LH) — tpd3(HL)! RX+, RX= RXDATAAB See Figure 4 2 ns

tpda  Propagation delay time RX+, RX~ RXEN low See Figure 5 155 250 ns
. . TXDATA or .

tods  Propagation delay time TXDATAB TX+, TX= See Figure 6 75 ns
" TXDATAA or "

tsk(p) Pulse skew time (tpd5(LH) — tpd5(HL)) TXDATAB TX+, TX- See Figure 6 2 ns
- . TXDATAA or | RXDATAA, .

tpde  Propagation delay time in loop mode TXDATAB RXDATAB See Figure 7 50 ns

tod7  Propagation delay time in loop mode TXEN high RXEN high See Figure 7 50 ns

todg  Propagation delay time in loop mode LOOP low RXEN low See Figure 7 30 ns

thd10  Propagation delay time - TXEN low RXEN low See Figure 8 350 ns

tpd11  Propagation delay time : TXEN low TX4+, TX-high | See Figure 8 50 ns

tp1 Precompensation pulse duration TX4+, TX- See Figure 6 45 55 ns

tp2  Receiver link-beat minimum pulse duration See Figure 9 80 120 ns

. TXDATAA or

tent  Enable time ‘ TXDATAB TX+, TX- See Figure 6 75| ns

}_t_e_nz Enable time TXEN TX+, TX- See Figure 6 75 ns
. Disable time, caused by TXDATAA or ! TX+, TX~at )

'dis1  TXDATAB high or TXEN low TX+, TX-high | go5 mvievel | SeeFigure8 | 250 ns

tod12  Propagation delay time to looped RXEN TXEN high RXEN high See Figure 6 100 ns
. . TXDATAA or | RXDATAA .

tpd13 Propagation delay time for looped back data TXDATAB RXDATAB See Figure 6 75 ns

timing requirements
TEST CONDITIONS MIN MAX| UNIT

Setup time, test mode, SQEEN before X1T, tg;1 See Figure 10 30 ns

Setup time, test mode, LOOP low before FULLD{, tgo See Figure 10 25 ns

Hold time, test mode, SQEEN after X17T, th4 See Figure 10 25 ns
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| SN75LBC086
DIFFERENTIAL /0 DRIVER/RECEIVER PAIR
WITH SQUELCH, JABBER CONTROL, AND COLLISION DETECTION

SLLS120A - JUNE 1991 — REVISED SEPTEMBER 1991

PARAMETER MEASUREMENT INFORMATION

i
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Figure 1. ECL Load Circuit Figure 2. Differential Load Clrcuit
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Figure 3. CMOS Load Circuit
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Figure 4. Receiver Startup Waveforms
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Figure 5. Receiver Shutdown Waveforms
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PARAMETER MEASUREMENT INFORMATION
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Figure 6. Driver Startup Waveforms
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Figure 7. Propagation Delay Waveforms in Loop Mode
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PARAMETER MEASUREMENT INFORMATION
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Figure 8. Driver Shutdown Waveforms
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Figure 9. Link Beat Pulse Duration Waveform
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PARAMETER MEASUREMENT INFORMATION

Figure 10. Setup and Hold Time Waveforms
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® Meets or Exceeds the Standards Set by ISO e Control Logic Function for Local and
8802.3:1990 and ANSI/IEEE 802.3-1990 Global Modes
® Receiver Squelch Circuit Integrity Improved ® Low Port-to-Port Data Propagation Delay
With Noise Filter ® Drives Twisted-Pair Transmission Lines Up
o Differential (Twisted-Pair) /0 Driver and to 50 Meters
Receiver e Collision Detection for Multiple-User
® 84-Pin, Plastic Leaded Chip Carrier (PLCC) Networks
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description

The SN75LBCO088 attachment unit interface (AUI) concentrator chip (ACC) incorporates eight data terminal
equipment (DTE) 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.

PRODUCTION DATA Information s current as M ubllcallon m
Products conform to specifications per the terms
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SN75LBC088
AUI CONCENTRATOR
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description (continued)

This device also has two operational modes, local and global, and a self-exerciser test mode. The SN75LBC088
uses the LinBiCMOS™ process technology to ensure high-speed operatlon 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 it to 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-Q, 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 SN75LBCO088 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)
testinterval, the SN75LBCO088 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 10-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)

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 onthe 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 sent to 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 SN75LBCO088 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-us packet is generated of consistent preamble on the GTX driver port with a 6.4-us 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 datais 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 squelich 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
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Terminal Functions

TERMINAL
[[{e] DESCRIPTION
NAME NO.

CLK- 3 O ] Clock output. Output for an external series-resonant 10-MHz crystal required for internal timing.

CLK+ 2 | Clock input. Input for an external series-resonant 10-MHz crystal required for internal timing. The CLK+
accepts an external TTL level clock also.

DRVDDx 4,14, 25, 35, Vpp power supply. These terminals provide power to the drivers.

46, 56, 67, 77

DRVSSx 9, 19, 30, 40, Vgg power ground. These terminals provide a ground return for the driver circuits.

51,61,72,82

GCL- 64 | Global collision. Differential inputs that receive the network collision status for forwarding to the

GCL+ 63 | individual station ports.

GLOBAL 1 1/0 | 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.

GRX- 42 | Global receive. Differential inputs that receive network data from an external transceiver and route it

GRX + 41 | to all eight station ports.

GTX- 24 O | Global transmit. Differential outputs that transmit data from one of eight station ports to the network.

GTX+ 23 [0}

LOCAL 66 | 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.

RCVDD1 20 VpD power supply. These terminals provide power to the receivers.

RCVDD2 62

RCVSS1 21 Vss power ground. These terminals provide a ground return for receivers.

RCVSS2 65

SCLx— 8, 16, 29, 37 (0] Station port collision. Differential outputs that transmit the collision condition to the station. When during

50, 58, 71,79 any station transmit activity one or more additional stations become active, the device recognizes this

SCLx+ 7.15, 28, 36 0o as a collision. The device then places a 10-MHz collision signal on all of the SCLx output drivers.

49,57,70,78

SRX- 11,13, 32, 34, I Station port receive. Differential input for receiving data from the station to the network.

53, 55, 74,76
SRX+ 10, 12, 31, 33, |
52,54,73,75
STX- 6, 18,27, 39, O | Station port transmit. Differential output for transmitting network data to the the station.
48, 60, 69, 81
STX+ 5,17, 26, 38, o
47, 59, 68, 80

SMARTSQE 22 | 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
pullup resistor.

TEST 45 | Test. To invoke the self-exerciser test mode, this terminal and GLOBAL are enabled.

VbD(L) 43,84 Vpp logic power supply. These terminals provide power to the CMOS logic.

Vss(L) 44,83 Vsg logic ground. These terminals provide power to a ground return for the CMOS logic.
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.

>

MODE CONFIGURATION
GLOBAL LOCAL SMARTSQE TEST CHIP CONFIGURATION
H L H H Local mode, no SQE
H L L H Local mode with SQE
L H H H Global mode, no SQE
L H L H Global mode with SQE
L H H L Self exerciser

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

Supply voltage, Vpp  ........ e et e raaaeeaeeeraan e e et et aras e aanennas 7V
INPUE VORAGE, V| oot e e e e e e 16V
Output voltage at any output, Vo ..o oviiei i e 16V
Supply cUrrent, IoG v vveeviiiineeeenian.. L 500 mA
Operating free-air temperature range, TA -« cvveentrnentn i eieaneneanenes 0°C to 70°C
Storage temperature range, Tgtg «« -« -« e vnuunseeetretteiaa e 0°C to 125°C

1 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.

DISSIPATION RATING TABLE
PACKAGE TA <25°C OPERATING FACTOR TA =70°C
POWER RATING ABOVE Tp = 25°C POWER RATING
FN 3.0W 0.024 W/°C 1.92W
recommended operating conditions
: MIN NOM MAX | UNIT
Supply voltage, VDp l DRVDDx, RCVDD1, RCVDD2, Vpp(L) 4.75 5 525 \
Common-mode input voltage, Vic 1 4.2 v
High-level input voltage, V|4 GLOBAL, LOCAL, SMARTSQE, TEST 24 \'
Low-level input voltage, V|| GLOBAL, LOCAL, SMARTSQE, TEST 0.8 \'
Differential input voltage, V|p GRX+, GCL+, SRXx+ +318 +1316| mV
Operating free-air temperature, Tp 0 70 °C
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electrical characteristics over recommended operating free-air temperature and supply voltage

range (unless otherwise noted)

drivers )
PARAMETER TEST CONDITIONS MIN MAX | UNIT
VoM  Common-mode voltage See Figure 1 1.0 4.2 \i
Vop Differential-output voltage See Figure 2 +600