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IMPORTANT NOTICE

Texas Instruments (T1) 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. .

Tiwarrants 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 TI deems necessary to support this warranty.
Specific testing of all parameters of each device is not necessarily performed, except those
mandated by government requirements.

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

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

Inclusion of 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 T! officer.
Questions concerning potential risk applications should be directed to Tl 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
representthat 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 Pnntm%ACompany
Owensvnlle, issouri



INTRODUCTION

In the 1995/1996 Data Transmisslon 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 Tl 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 Tl 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 ... .iiiiiiienns 2-11 SN65ALS174A .......covvt 2-503 SN75172 ... .iiiiiiiennns 2-435
AM26C32 ..........c0nnnn 2-35 SNB5ALS176 . ..evvvvvnnnn 2-591 SN75173 . .oviiiiii i 2-465
AM26LS31 .. ...t 2-19 SN65ALS180 ....cvvvunnnnn 2-633 SN75174 ......ccvivnnnnnn 2-495
AM26LS32A .............. 2-41 SNE5C185 .....vvvinnnnnns 2-685 SN75175 ....civvineennnnn 2-525
AM26LS33A .............. 2-41 SNB5C188 ......cvvevunnnn 2-717 SN75176A ........ccvvntnn. 2-557
AM26LV31 ............... 2-27 SN65C189 .......cvvunnnn 2-733 SN75176B ........cvvnuunn 2-567
AM26LV32 ............... 2-51 SNB5C189A ......c.ivvnunn 2-733 SN75179B ..........c..... 2-615
AM26S10  .....c.iviiinnnn 2-3 SNB5C198 ....covvvrnnennn 2-813 SN75182 .........c0evuuuns 2-657
AM26ST1 ... oiiriiiiiae 2-3 SN65C1154 . ...ovvnnunnnnn 2-933 SN75183 .....civvvnrenannn 2-667
DS8820A ........ciiinnnnn 2-657 SN65C1167 . vvvvvvrennnnnn 2-941 SN75185 ................. 2-675
DS8830 ......co0hcnnnnnnn 2-667 SNB5C1168 . ..vvvnnenennsn 2-941 SN75186 .......vvvevnnns 2-693
LT1030C ......covvvuuennn 2-57 SN65C1406 ......00nnueunn 2-969 SN75188 ..........ccuu.n. 2-709
MAX232 ......ciiiinnnnnn 2-63 SN65LBC172 ............. 2-457 SN75189 ........cvvevunnn 2-725
MC1488 ............c.... 2-709 SN65LBC173 ............. 2-487 SN75189A ...........0uunn 2-725
MC1489 ...........00cunn 2-725 SN65LBC174 ............. 2-517 SN75196 ................. 2-791
MC1489A . .........c..... 2-725 SN65LBC175 ............. 2-549 SN75207 ......cciinenennn 2-835
MC3486 .......c.ocvvnuans 2-69 SN65LBC176 .......covunen 2-605 SN75207B .......cvneuennn 2-835
MC3487 ......ccviviininnnn 2-75 SN65LBC179 ............. 2-623 SN75276 ................. 3-3
3 1 < T 2-231 SN65LBC180 ............. 2-645 SN75976A ................ 2-875
NBT23 .....ciiviiiininnnn 2-231 SN75061 ....cvvevnurennen 2-107 SN751177 oot iiiiiiinnnns 2-949
SN55107A .. .vvieiinnnnnn 2-159 SN75107A ... .ciieennnnnnn 2-159 SN751178 .....viivvnnnnn. 2-949
SN55107B . ....vvvvvenenns 2-159 SN75107B .. ....ccvvuvunns 2-159 SN751730 ......civuvennns 2-985
SN55108A .. ..ovviirnnnnns 2-159 SN75108A .. ..cvviinnnnnes 2-159 SN75ALS053 ........c0vnn. 2-81
SN55108B . .ovvvvnenrnnnns 2-159 SN75108B ........0onvvuvnn 2-159 SN75ALS056 ...... Crereaas 2-89
SNB5109A .. iivvvnrnnenns 2-177 SN75109A .........cvvuuns 2-177 SN75ALS057 .......0vuuens 2-89
SNB5110A ..ovvivnenrnnnns 2-177 SN75110A ... ..vvvvinnnrnn 2-177 SN75ALS085 ......covnunns 2-119
SN55113 ... .iveiiinnnnnns 2-187 SN75112 .. ..iviieninnnnns 2-177 SN75ALS160 .......ccvvnne 2-357
SNB5114 ... iiivirvnannnns 2-199 SN75113 ... ieiiiiieinannn 2-187 SN75ALS161 ........ccun.. 2-383
SN55116 .. ..iiviiiiiennn 2-207 SN75114 ..........ceivnnnn 2-199 SN75ALS162 ......cvvuvune 2-395
SN55116 .. .vvvierernnnnns 2-217 SN751156 ... iiviiinnnnnns 2-207 SN75ALS170 ......cvvvunnn 2-405
SN55138 ....cvvivnrnnnann 2-259 SN75116 . .vvivinennnnnnnn 2-217 SN75ALS170A ............ 2-405
SN55173 ... iiiininrnnnnnn 2-465 SN75117 .o iviieiinenenns 2-217 SN75ALS171 .....ocvvnnnn. 2-419
SNB5182 ..vvvinrnrnnnnnns 2-657 SN75118 . ivivvirennnnnnnn 2-217 SN75ALS171A ............ 2-419
SNB5183 ..ivvvnvnrnrenans 2-667 SN75119 ..ivivirvnnnnnnns 2-217 SN75ALS172A ............. 2-443
SN55188 ........ievunnnn. 2-709 SN75123 .......ccviennnnn 2-231 SN75ALS173 ........cuunn. 2-473
SN55189 ........vvvinnnnn 2-725 SN75124 . .......ccvivnnnn 2-235 SN75ALS174A ............. 2-503
SN55189A ......ivvvnnnnnn 2-725 SN75126 . .....ccivinunnnn 2-241 SN75ALS175 ...ivvvvnennns 2-535
SN55ALS056 .. ovvvvennnnnn 2-89 SN75128 ......cvvvunnannn 2-247 SN75ALS176 ....cvvennnnnn 2-591
SN55ALS057 v'evvrnvnnnnn 2-89 SN75129 ......c.evuiinnnn 2-247 SN75ALS176A ............. 2-591
SN55ALS160 ....vvvunennnn 2-357 SN75130 ...cvviverennnnnnn 2-253 SN75ALS176B .......c0vnnn 2-591
SN55ALS161 .. .....vvuuun. 2-383 SN75138 .. ...covivinnnnnn 2-259 SN75ALS180 .......cccvuunn 2-633
SN55ALS192 ..........c0uu 2-747 SN75140 ......cvvvunnannn 2-271 SN75ALS191 .............. 2-743
SN55ALS194 .............. 2-769 SN75141 ... ..ccieiinnnn. 2-271 SN75ALS192 .............. 2-747
SN55ALS195 .............. 2-779 SN75146 .......c.evvnuunnn 2-279 SN75ALS193 .............. 2-757
SN55LBC172 ............. 2-449 SN75150 . ..ivvivennnnannn 2-285 SN75ALS194 .............. 2-769
SN55LBC173 ............. 2-479 SN751561 .. ..ccvviriiiinnn 2-291 SN75ALS195 .......cc0nun 2-779
SN55LBC174 ............. 2-509 SN75154 . ...viieernnennns 2-303 SN75ALS197 . ..vvvvnrnnnns 2-801
SN55LBC1756 ............. 2-541 SN75155 ....vcvvnvnnanns 2-311 SN75ALS199 .............. 2-823
SNS5LBC176 .. ..vvvuvunnnn 2-605 SN75157 ... iiiiinriiinnns 2-321 SN75ALSH1177 ..ovvvvnnnnnn 2-959
SN55LBC976 ............. 3-11 SN75158 . ..ivevinrnnnnnnn 2-327 SN75ALS1178 ......ovuuunn 2-959
SNB5173 . ...iiviiiiinrnn. 2-465 SN75159 .......covivvnnnn 2-335 SN75ALS1711 ...........n 2-977
SNB5175 .. .ovvvernannnnnn 2-525 SN75160B .......ccvveunns 2-347 SN75C185 ......covvvuunnn 2-685
SNB5176B ........cvvunnnn 2-567 SN75161B .........cccunns 2-369 SN75C188 ......covvuuennn 2-717
SN65ALS172A ..o ivvvnnnn. 2-443 SN75162B ......veveueninn 2-369 SN75C189 ......covvvunnn. 2-733
Devices in bold type are new to this data book.
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A‘LPI'_IANUMERIC INDEX

SN75C189A ..........vvnnn 2-733
SN75C198 ........vvvnnnn 2-813
SN75C1164 ..........cnn 2-933
SN75C1167 ....ovvnvnnnnn 2-941
SN75C1168 ............... 2-941
SN75C1406 ........cvunnnn 2-969
SN75LBC086 .............. 2-135
SN75LBC088 ............. 2-145
SN75LBC172 ............. 2-457
SN75LBC173 ............. 2-487
SN75LBC174 ............. 2-517
SN75LBC176 ............. 2-549

Devices in bold type are new to this data book.

SN75LBC176 .......... se.. 2-605
SN75LBC179 ............. 2-623
SN75LBC180 ............. 2-645
SN75LBC187 .....ccvvvnn.. 2-703
SN75LBC241 .............. 2-843
SN75LBC775 ............. 3-5

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

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

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

SN75LBC978 .............. 2-919

SN75LV47356 .............. 2-991

SN75LV4737A ............. 2-1001
SN95176B ................ 2-579

TL145406 ......... Lereess 2-1023
TL3695 ...vvvviiiinnnnnn, 2-1011
UAGB36AC ................ 2-1033
UAGB37AC ..............tn 2-1039
UAGB3BC ..........evuunnn 2-1045
UAGE39C ........¢i0vuunnn 2-1049
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SELECTION GUIDE

EIA RS-485
DRIVERS/RECEIVERS | DRIVER/RECEIVER lcc PAGE
PER PACKAGE tpd (ns) (mA) FOOTPRINT DEVICE TYPE NUMBER
27 27 SN75ALS173 2-473
SN55173 2-465
35 70 SN65173 2-465
AM26LS32 SN75173 2-465
SN55LBC173 2-479
30 1 SN65LBC173 2-487
0/4 SN75LBC173 2-487
27 27 ' SN75ALS175 2-535
SN65175 2-525
35 70
SN75175 2-525
MC3486
SN55LBC175 2-541
30 1 SN65LBC175 2-549
SN75LBC175 2-549
SN55LBC176 2-605
25/45 5.4 SN65LBC176 2-605
SN75LBC176 2-605
SN65ALS176 2-591
13/19
% SN75ALS176 2-591
11.5/18 SN75ALS176A 2-591
SN75176
10/16.5 SN75ALS176B 2-591
22/37 5 TL3695 2-1011
60/35 SN75176A 2-557
1M 55 SN65176B 2-567
22/35 SN75176B 2-567
7 SN95176B 2-579
22/40 SN75179B 2-615
SN75179 SN65LBC179 2-623
18/30 4.2
SN75LBC179 2-623
SN65ALS180 2-633
13/19 55 SN75ALS180
, SN75ALS180 2-633
SN65LBC180 2-645
18/30 4 SN75ALS180
SN75LBC180 2-645
22/37 50 SN75ALS1177 2-959
MC34050
210 35/35 110 SN751177 2-949
22/37 50 SN75ALS1178 2-959
MC34051
35/35 110 SN751178 2-949
SN75ALS170 SN75ALS170 2-405
13119 90
3/3 SN75ALS171 2-419
SN75ALS171
22/37 72 SN75ALS1711 2-977

‘I@ TEXAS
INSTRUMENTS
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SELECTION GUIDE

EIA RS-485 (continued)

1-6

P,
e onaaae | "V reouVER | log T rooreawr | oewcervee | once,
2 55 SN65ALS172A 2-443
AM26LS31 SN75ALS172A 2-443
65 60 SN75172 2-435
SN55LBC172 2-449
20 7 AM26L.S31 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 SN75LBC978 2-919
‘VP TeExAs
INSTRUMENTS
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SELECTION GUIDE

EIA RS-422-A, CCITT v.11
CRVERSTECEVERS [DRWERRECEVER | e | oo | omworre | onaen
25 SN75157 SN75157 2-321
o2 300 50 uA9B37 SN75146 2-279
25 UA9637A 2-1039
85 50 UA9639 uA9639 2-1049
AM26C32 2-35
% 14 AM26LS32A 2-41
27 27 SN75ALS173 2-473
SN75ALS193 2-757
22 35
AM26LS32 SN75ALS197 2-801
AM26LS32A 2-41
AM26LS33A 2-41
35 70 SN55173 2-465
0/4 SN65173 2-465
SN75173 2-465
27 27 SN75ALS175 2-535
SN55ALS195 2-779
22 35 SN75ALS195 2-779
MC3486 SN75ALS199 2-823
70 SN65175 2-525
35 SN75175 2-525
70 MC3486 2-69
SNB65ALS176 2-591
13/19
SN75ALS176 2-591
11.5/18 8 SN75ALS176A 2-591
10/16.5 SN75ALS176B 2-591
60/35 50 SN75176 SN75176A 2-557
1" 22/37 50 TL3695 2-1011
! 55 SN65176B 2-567
22/35 SN75176B 2-567
70 SN95176B 2-579
22/40 SN75179 SN75179B 2-615
SN65ALS180 2-633
13/19 30 SN75ALS180 SN75ALS180 5633
25 50 SN75158 SN75158 2-327
20 65 SN75159 SN75159 2-335
7 40 SN75ALS191 2-743
15 65 UA9E38 uA9638 2-1045

{i‘ TEXAS
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SELECTION GUIDE

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

DRIVERS/RECEIVERS | DRIVER/RECEIVER | Icc 1 PAGE
PER PAGKAGE tod (ns) ) FOOTPRINT DEVICETYPE | piweee
SNB5C1167 2-941
12/27 9
SN75C1167 2-941
MC34050
22/37 50 SN75ALS1177 2-959
o 35/35 110 SN751177 2-949
SN65C1168 2-941
12/27 9
SN75C1168 2-941
MC34051
22/37 50 SN75ALS1178 2-959
35/35 110 SN751178 2-949
13/19 90 SN75ALS170 - SN75ALS170 2-405
3/3 22/37 72 SN75ALS1711 2-977.
SN75ALS171
13/19 90 SN75ALS171 2-419
12 3 AM26C31 2-1
SN55ALS192 2-747
14 45
SN75ALS192 2-747
2 55 AM26LS31 SN65ALS172A 2-443
SN75ALS172A 2-443
65 60 SN75172 2-435
o 20 80 AM26LS31 2-19
SN55ALS194 2-769
14 45
SN75ALS194 2-769
SNB5ALS174A 2-503
22 55 MC3487
SN75ALS174A 2-503
65 60 SN75174 2-495
20 80 MC3487 2-75
30 SN75151 SN75151 2-291
EIA/TIA-423-B, CCITT V.10t
DRIVERS/RECEIVERS PAGE
PER PACKAGE FOOTPRINT DEVICE TYPE NUMBER
4/4 SN75LBC784 SN75LBC784 2-849
4/4 SN75LBC876 SN75LBC786 2-855
2/0 UA9636A UA9636A 2-1033

T All RS-422 receivers apply to 423.

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

EIA/TIA-232, CCITT V.28
DRIVERS/RECEIVERS PAGE
PER PAGKAQGE 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
5Vori2V SN75154 SN75154 2-303
11 +5V SN75155 SN75155 2-311
SN75150 SN75150 2-285
2/0 12V
uA9636 UA9B36A 2-1033
2/2 5V MAX232 MAX232 2-63
SNB5C1406 .2-969
+5V
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
3Vor5V SN75LV4737A SN75LV4737A 2-1001
4/0 +9V MC1488 MC1488 2-709
+oV SN55188 2-709
SN75188 2-709
MC1488
SN65C188 2-717
4/0 SN75C188 2-717
5V LT1030 LT1030C 2-57
SNB5C1 2-81
SN75C198 65198 813
SN75C198 2-813
+12V,5V SN75186 SN75186 2-693
4/4 SN65C1 —
5V SN75C1154 65C1154 2-933
SN75C1154 2-933
4/5 5V MAX241 SN75LBC241 2-843

“if TEXAS
INSTRUMENTS
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SELECTION GUIDE

miscellaneous standards

STANDARD Dl:l;l: F;l:g::gl: R FOOTPRINT DEVICE TYPE N mgin
2/2 SN75ALS085 SN75ALS085 2-119
|IEEE 802.3 (Ethernet) 11 SN75LBC086 SN75LBC086 2-135
17/10 SN75LBC088 SN75LBC088 2-145
DS3893 SN75ALS053 2-81
4/4 DS3897 SN55ALS057 2-89
|IEEE 896.1 (Futurebus) SN75ALS057 2-89
SN55ALS056 2-89
DS38%6 SN75ALS056 2-89
SN55ALS160 2-357
SN75160 SN75160B 2-347
88 SN75ALS160 2-357
IEEE 488 (GPIB) - SN55ALS161 2-383
SN75161 SN75161B 2-369
SN75ALS161 2-383
SN75162 SN75162B 2-369
SN75ALS162 2-395
0/3 N8T24 SN75124 2-235
o8 SN75128 SN75128 2-247
SN75129 SN75129 2-247
1BM 360/370 2/0 N8T23 SN75123 2-231
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

oot | wwonan | g | roorme [ oevoeree [ B2,
Differential, - 15 < VicM < 16 V 1000 mV DS8820 DS8820A 2657
o SN55182 2-657
Differential, -3 <VijcmM <3V 10 mV SN75107 SN75207 2-835
Differential, - 15 < Vicm <15 V 1000 mV DS8820 SN75182 2-657
Differential, -3 < VicM <3 V 10 mvV SN75207B 2-835
SN55107A 2-159
SN55107B 2-159
SN75107A 2-159
SN75107B 2-159
Differential, -6 < VicM <6 V 25 mV SN78107 SN75207 2835
SN75207B 2-835
0/2 SN55108A 2-169
SN55108B 2-159
SN75108A 2-159
SN75108B 2-1569
SN55115 2-207
Differential, -15 < VicM <15 V 1000 mV SN75115 SNT5115 2207
Single Ended Adjustable SN75140 SN75140 2-271
SN75141 SN75141 2-271
0/4 Differential, -15 < VicM <15 V 05V AM26LS32 AM26LS33A 2-41
SN55116 2-217
Differential, -15 < Vicm< 156 V SN75116 SN75116 2217
7 Differential, 0 < Vicm <6 V 100 /1000 mV | SN75117 SN75117 2-217
Differential, -15<V|cm <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 SN65183 2-667
SN75183 2-667
SN75109 SN55109A 2-177
SN75109A 2-177
Differential, Current Mode NA SN75110 SN55110A 2-177
SN75110A 2-177
2/0 SN75112 SN75112 2-177
SN75113 SN55113 2-187
Differential, Voltage Mode 100Q SN75113 2-187
SN55114 2-199
SN75114 SN75114 2-199
Single Ended, Open Collector 50Q AM26510 AM26510C 23
m AM26S11 AM26S11C 2-3
Single Ended, Open Collector 50 Q SN75138 SNS5138 2259
SN75138 2-259

*i? TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75266 1-1



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
ADM232L1 - MAX232I 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
MAXIM SUGGTEISTED PﬁgE
REPLACEMENT )
MAX232 MAX232 2-63
MAX241 SN75LBC241 2-843
MAX487 SN75LBC176 2-605
MAX488 SN57LBC179 2-623
MAX489 SN75LBC180 2-645
*ﬂ‘ TEXAS
INSTRUMENTS
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CROSS-REFERENCE GUIDE

MOTOROLA

AM26LS31
AM26LS32

MC145406

MC1488
MC1489
MC1489A
MC14C89
MC14C89A
MC26LS31
MC26S10
MC34050
MC34051
MC3481
MC3485
MC3486
MC3487
MC3488A
MC75107
MC75108
MC75108
MC75128
MC75129
MC75172B
MC75174B
MC755110
SN75172
SN75173
SN75175

SUGGESTED
Tl

REPLACEMENT

AM26LS31C
AM26LS32A
TL145406
SN75188
SN75189
SN75189A
SN75C189
SN75C189A
AM26LS31
AM26S10
SN751177
SN751178
SN75126
SN75130
MC3486
MC3487
uA9636AC
SN75107A
SN75108A
SN75108B
SN75128
SN75129
SN75172
SN75174
SN75110A
SN75172
SN75173
SN75175

PAGE
NO.

2-19
2-41
2-1023
2-709
2-725
2-725
2-733
2-733
2-19
2-3
2-949
2-949
2-241
2-253
2-69
2-75
2-1033
2-159
2-159
2-159
2-247
2-247
2-435
2-495
2-177
2-435
2-465
2-525

INSTRUMENTS
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CROSS-REFERENCE GUIDE

SUGGESTED

PAGE

1-14

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

NATIONAL T
-SEMICONDUCTOR REPLACEMENT NO.
DS14185 SN75185 2-675
DS1488 SN75188 2-709
DS1489 SN75189 2-725
DS1489A SN75189A 2-725
DS14C232C MAX232C 2-63
DS14C232T MAX232I 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 SN65C189A 2-733
DS14C89T SN65C189A 2-733
DS16F95 SN75LBC176 2-605
DS26C31M AM26C31M 2-11
DS26C31T AM26C311 2-11
DS26C32AM AM26C32M 2-35
DS26C32AT AM26C32| 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
DS26L.S32M AM26LS32AM 2-41
DS26L.S33C AM26LS33AC 2-41
DS26S10 AM26S10 2-3
DS26S11 AM26S11 2-3
DS3486 MC3486 2-69
DS3487 MC3487 2-75
DS34F86 SN75ALS195 2-779
DS34F87 SN75ALS194 2-769
"5’ TEXAS
INSTRUMENTS



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
DS751156 SN75115 2-207
DS75123 ) SN75123 2-231
DS75124 SN75124 2-235
DS75129 SN75129 2247
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
X Tex
EXAS
INSTRUMENTS
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SUGGESTED

1-16
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NATIONAL Tl PAGE
SEMICONDUCTOR REPLACEMENT NO.
" 'DS9615 SN55115 2-207
DS96172 SN75172 2-435
DS96172C SN75172 2-435
DS96173C SN75173 2-465
DS96174C SN75174 2-495
DS96175C SN75175 2-525
DS96176C SN75176B 2-567
DS9636AC UuA9636AC 2-1033
DS9637AC uA9637AC 2-1039
DS9638C uA9638C 2-1045
DS9639AC uA9639C 2-1049
DS96F172C SN75ALS172A 2-443
DS96F173C SN75ALS173 2-473
DS96F174C SN75ALS174A 2-503
DS96F175 SN75ALS175 2-535
TexAas
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AM26S10C, AM26S11C
QUADRUPLE BUS TRANSCEIVERS

SLLS116B - JANUARY 1977 - REVISED MAY 1995

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

o 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.

D OR N PACKAGE
(TOP VIEW)
GND [} 1 ™ 16[] Voe
1B[2 1s]]4B
1R[s  14fJ4R
1D[] 4 13[] 4D
2D(] 5 121 S
2R[}6 11[] 3D
2B[|7 10[] 3R
GND[] 8 o]l 3B

THE AM26S11 IS NOT RECOMMENDED
FOR NEW DESIGNS

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

should be tied together.

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

Function Tables

AM26S10C
(transmitting)

INPUTS | OUTPUTS

S D B

L H L

L L H
AM26S11C

(transmitting)

INPUTS | OUTPUTS

S D |8B
L HJ|H
L L |L
AM26S10C AND AM26S11C
(recelving)
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.
Products conform to specifications per the

p per ,dmoz' oxaslns:mhn;le‘:l; % T

standard warranty.
testing of all parameters.

Copyright © 1995, Texas Instruments Incorporated

INSTRUMENTS
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AM26S10C, AM26S11C
QUADRUPLE BUS TRANSCEIVERS

SLLS116B — JANUARY 1977 - REVISED MAY 1995

logic symbolst

]

1D
1R
2D
2R
3D
" 3R
4D
4R

AM26S10C
12 EN1
4 10 2 1B
:_‘_ :j_——
7
6 >—<>—— 2B
1
9
10 ~<4»—— 3B
13 15
14 —<>—— 4B

AM26S11C

S EN1

1D 4_5 >

10

b

1R, S— <

2D5—5
2R —

~e>—— 2B

ap 1l
3R —«

[>~<>»—— 3B

ap B o
4R —&

15
P~—e>—— 4B

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

! logic diagrams (positive logic)

1D
1R

2D
2R

3D
3R

4D

AM26S10C
s L<1>—

4 i
3

)|
5 L
6

[
1
10
13 ]
14

4R

9 3

5 48

'AM26S11C

s12 4>
—
4

1D

()

1R

(4]

-]

2R

—
1

3D

s 10

>
0 o[>'“
>

4R 1

4D —o|13 >
4

15 48

2-4
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AM26S10C, AM26S11C
QUADRUPLE BUS TRANSCEIVERS

SLLS116B - JANUARY 1977 - REVISED MAY 1995

schematic (each transceiver)

B Vee
2 kQ 110 Q %
NOM : oM $
s o
1 £ TN
AM26S11
BaE
R
y ')
o g g 1
AM26S10
D q | vf L,
x l
. /5 GND
$ T F%
NOM
¢ ) Common
»:E —-l: Circuitry
-t To Three
Other
I Drivers To One :‘ To Two
s [ __'E ;‘ gg::ee'lver a gtegeelrvers
x

¥ 1

EXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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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) ...t i -05Vto7V
Driver or strobe input voltage range, V| .......coiiiiii i e -05Vto55V
Bus voltage range, driver output off, Vo ....coiiiiiiiiiiiii e -05Vto5.25V
Driver or strobe input currentrange, I} ........coiiiiiiiiiii i e -30mAto 5 mA
Driver output CUITeNt, [0 oo v vv vt ittt i i i i e i e 200 mA
Receiver output CUIment, 1o . ..ovvint it i i i e i e e e 30 mA
Continuous total power dissipation .............c.coiiiiiiiiiiiiiiiiiin See Dissipation Rating Table
Operating free-air temperature range, TA .« ...cuvvinriinetiitiiieeiineininnienneenneennss 0°C to 70°C
Storage temperature range, Tgtg -+« evvuereerennneiiit i —-65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds ...........ccoovviiiiiniinnnnn. 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 TaA<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 4.75 5 525 \"
X i DorS 2
High-levael input voltage, V|H B 205 Vv
Low-level input voltage, V| DorS 08 '
B - 1.75
Receiver high-level output current, IoH -1 mA
Low-level output current, Io|_ Driver 100 mA
Receiver 20
Operating free-air temperature, Tp 0 70 °C

‘t’f TEXAS
INSTRUMENTS

2-6 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




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=4.75V, l|=—18 mA -1.2 Vv
_ Vco =475V, ViH=2V, ViL=0.8YV,
VoH  High-level output voltage R IOH = -1 mA 2.7 34 \
R loL =20 mA 0.5
Voc=475V, V|H=2V, loL =40 mA 033 05
v Low-level ut volta \
OH  Low-level output voltage B ViL=08V loL=70mA 042 07
loL =100 mA 0.51 0.8
Vec=525V, Vp=08V ~50
lo@off) Off-stage output current B x:rf g ;’ v Voo=525V, Vo=45V 100] pA
Vec =0, Vo=45V 100
. . D 30
H High-level input current s Vec=56256V, V=27V 20 pA
Input current at maximum
I input voltage DorS [Voc=525V, V=55V 100] pA
. . D -0.54
TN Low-level input current s Vcc=525V, V=04V 0.96 mA
los  Short-circuit output current¥ R Voo =525V, -18 -60| mA
Voc=5.25V, StrobeatOV, Noload, 45 70
lcc Supply current All driver outputs low 80 mA
1 All typical values are at Tp = 25°C and VoG =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, Vo =5V, Tp = 25°C
FROM TO TEST AM26S10C AM26S11C
PARAMETER UNIT
(INPUT) | (OUTPUT) [CONDITIONS | MIN TYP MAX| MIN TYP MAX
Propagation delay time,
tPLH low-to-high-level output b B 10 15 12 19
ns
Propagation delay time,
tPHL high-to-low-level output 10 15 12 9
Propagation delay time,
tPLH low-to-high-level output s B 14 18 15 20
ns
Propagation delay time,
PHL  high-to-low-level output Seo Fiaure 1 B3 18 “o20
4 Propagation delay time, eerigdre 10 15 10 15
PLH low-to-high-level output B R
ns
Propagation delay time,
PHL  high-to-low-level output : 015 0 15
Transition time,
TLH low-to-high-level output B 4 10 4 10
ns
Transition time,
THL high-to-low-level output 2 4 2 4

"ui’ TeEXAS
INSTRUMENTS
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AM26S10C, AM26S11C
QUADRUPLE BUS TRANSCEIVERS

SLLS116B —~ JANUARY 1977 — REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

Pulse
Generator
(see Note A)

=D
l_ AM26510C _l_DrIver Receiver
—c[>—:)° >

50 pF - -
15 pF
(see Note B) l (see Note B)

/1

Pulse
Generator
(see Note A)

TEST CIRCUIT

AM26S11C

| | ) 3V
Driverinput ¥ @0 X e 15V
[ I

: AM26S10C

I
I
Strobe Input |
I
i

BtoR | BtoR | BtoR | BtoR

' |
- :“tPHL » toH M eyl M ey
| | |

Receiver Output

VOLTAGE WAVEFORMS

NOTES: A." The pulse generators have the following characteristics: ZQ = 50 Q, ty = 10 + 5 ns.
B. Includes probe and jig capacitance.
C. Alldiodes are 1N916 or equivalent.

Figure 1. Test Circuit and Voltage Waveforms

Vee

280 Q

See Note C

*5‘ TExAS
INSTRUMENTS
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AM26S10C, AM26S11C
QUADRUPLE BUS TRANSCEIVERS

SLLS116B — JANUARY 1977 — REVISED MAY 1995

APPLICATION INFORMATION

Strobe Strobe Strobe
Driver Driver
Inputs Inputs
Recelver P Receiver npw Receiver
—~N—= Outputs Outputs Outputs
/'—/;\
DDDD DDDD S g DDDD SRJ
5V AMm26s10c/ R AM26s10c/ R AM26s10c/ R 5V
AM26S11C R AM26S11C R ‘ AM26S11C R
B B B B R B B BB R B B B B R|
100 Q 100 Q
—— A l l J.‘ AM————4
100 Q 100 Q !
100 Q 100 Q !
100 Q 100 Q
A MV

100-Q Transmission Line

Figure 2. Party-Line System

‘@‘ TeExAs
INSTRUMENTS
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AM26C31C, AM26C311, AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103D - DECEMBER 1990 - REVISED MAY 1995

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

Low Power, Icc = 100 pA Typ

Operate From a Single 5-V Supply

High Speed, tpLy = tpHL = 7 ns Typ

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

High Output Impedance in Power-Off
Conditions

® Improved Replacement for AM26LS31

description

The AM26C31C, AM26C311, and AM26C31M are
four complementary-output line drivers designed
to meet the requirements of ANSI EIA/TIA-422-B
and ITU (formerly CCITT). The 3-state outputs
have high-current capability for driving balanced
lines such as twisted-pair or parallel-wire
transmission lines, and they provide the high-im-
pedance state in the power-off condition. The
enable function is common to all four drivers and
offers the choice of an active-high or active-low
enable input. BICMOS circuitry reduces power
consumption without sacrificing speed.

The AM26C31C is characterized for operation
from 0°C to 70°C, the AM26C311 is characterized
for operation from -40°C to 85°C, and the
AM26C31M is characterized for operation from
-55°C to 125°C

AM26C31C, AM26C311 .. . D OR DBT OR N PACKAGE
AM26C31M. .. J OR W PACKAGE
(TOP VIEW)

1A [} 1 ]VCC
1Y[] 2 ] 4A
12} 3 gw
G4 4z
2z(ls 1G

6

7

8

] 3A

tThe DB package is only available left-ended taped
(order AM26C31IDBLE or AM26C31CDBLE).

AM26C31M . .. FK PACKAGE
(TOP VIEW)

Q
o
><92 Pg

§Q0<>-

NC - No internal connection

FUNCTION TABLE
(each driver)

INPUT ENABLES OUTPUTS
A G G Y r4
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.
Products conform to specifications per md terms of Texas Instruments
oes

standard o
Tosing of o paratrtars.

y rotecsserly el “5’ TEXAS

Copyright © 1995, Texas Instruments Incorporated
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I3
AM26C31C, AM26C31l, AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103D ~ DECEMBER 1990 — REVISED MAY 19956

logic symbolt logic diagram (positive logic)
4
4 ! T )
G 12 EN [} Q 2
G —N 1 v
A ——— 3
| C . 1z
1 > vb—2 1y 6
1A ‘ 3 : 7 2y
oph—2 1z 2A 5 o
6 [
7 2y 10
2A 5 9 - 3y
; N> 2z A ————— 1
10 3z
9 Y 14
3A L) 15 ay
14 4A 13
15 ay 4z
4A . 13 o

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

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

Supply voltage range, Vog (See Note 1) . .o.oein i i -05Vto7V
Input voltage range, Vi ......co.ouioiii i e -05VtoVgg+0.5V
Differetial input voltage range, ViD  .....oviviri i e -14Vto 14V
Output voltage range, VO . .vvvvriieiiiiiiiiiiiiiiii i it sineansanaaeannranannss -05Vto7V
Input or output clamp current, K OF oK « v v vvveene i e e e e +20 mA
OULPUL CUITENE, 1O .+ e ittt ettt ettt ettt e e e aeananaaanns +150 mA
R0 o3 01011 200 mA
G D CUITENE ..ttt iit ittt et e e te et e e e anatssatseaeesnesnnneranioananeanans =200 mA
Continuous total power dissipation ............ccciiiiiiiiiiiiiiiiiin, See Dissipation Rating Table
Operating free-air temperature range, Ta: AM26C31C .........ciiiiiiiiiiiii i, 0°C to 70°C

AM26C3T] L.t iiiiiie i -40°C to 85°C

AM26C31TM ...ttt -55°C to 125°C
Storage temperature range, Tgpg -« -« e e« eeennereneennneennarerenieecnnereenseenns -65°C to 150°C
Lead temperature 1,6 mm (1/16g inch) fromcasefor10seconds ............ovcveiiinnnne. v.... 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: Ali voltage values, except differential output voltage (Vop), are with respect to the network ground terminal.

DISSIPATION RATING TABLE

2-12

PACKAGE Ta<25°C DERATING FACTOR TA =T70°C TA =85°C Ta = 125°C
POWER RATING ABOVE Tp = 25°C POWER RATING POWER RATING POWER RATING
D 950 mW 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 T —

FK 1375 mW 11 mW/eC - —_ 275 mW

J 1375 mW 11 mW/°C —_ —_— 275 mW

W 1000 mW 8.0 mW/°C —_ — 200 mwW
‘Vi TexAs
INSTRUMENTS
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AM26C31C, AM26C31l, 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, V|p +7
High-level input voltage, V|4 2 Vv
Low-level input voltage, V) 0.8 \
High-level output current, IoH -20| mA
Low-level output current, lop 20| mA

AM26C31C 0 70
Operating free-air temperature, Tp AM26C311 -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 AM26C31| UNIT
MIN TYPT MAX
VOH High-level output voltage l0o=—-20mA 3.8 4.5 \
VoL Low-level output voltage lo=20mA 0.2 0.4 \
IVop! Differential output voltage magnitude : 2 3.1 A
ANOp!  Change in magnitude of differential output voltage¥ RL=100Q, See Figure 1 +0.4 \'
Voc Common-mode output voltage 3 \i
AVQOg!  Change in magnitude of common-mode output voltage¥ 0.4 \
I Input current V) = Vgg or GND +1 pA
lo(off) Driver output current with power off zgg : g' zg j f: %5V ~ 11 g: pA
los Driver output short-circuit current Vo=0 -30 -150 | mA
loz Off-state (high-impedance-state) output current Vo-25Y 20| wA
: Vo=05V -20 pA
lo=0, Vi=0Vor5V 100 pA
! Quiescent supply current = =2.
cC PPy !?%e gi)te ) Vi=24Vor05V, 15 al ma
<] Input capacitance 6 pF
R Input resistance Vig==7Vto7V" 4 17 kQ

T All typical values are at VoG = 5 V and T, = 25°C. »
¥ AIVop! and AIVQg! 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.

¥

TEXAS
INSTRUMENTS
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AM26C31C, AM26C311, AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103D ~ DECEMBER 1990 — REVISED MAY 1995

electrical characteristics over recommended ranges of supply voltage

temperature (unless otherwise noted)

and operating free-air

AM26C31M
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX
v High-level output voltage Io=-20ma |HAZ25C 38 4% v
-le) Ve ==
OH g a9 0 Ta = —55°C to 125°C 22
VoL Low-level output voltage lop=20mA 0.2 0.4 \
Differential output voltage
Voo magnitude 2 3.1 Vv
Change in magnitude of
ANop! differential output voltage¥ RL=100Q, See Figure 1 0.4 v
Voc Common-mode output voltage 3 v
Change in magnitude of
AvVocl 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 JA
©f)  off Vec=0,  Vo=-025V ~100
i iroui TA = 25°C -30 -150
Ios Driver output shon—clrcult‘ Vo =0 A mA
current TA = -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
lcc Quiescent supply current lo=0, V|=24Vor05V, {TA=25°C 1.5 3 mA
See Note 2 Tpa =-56°C to 125°C 3.2
c| Input capacitance 6 pF
Ry Input resistance Vic=-7Vto7V 4 17 kQ

1 Al typical values are at VoG =5 V and Ta = 25°C. )
¥ AIVop! and AV are the changes in magnitude of Vop and VoG, respectively, that occur when the inputis changed from a high level to a low

level.

NOTE 2: Measured per input. All other inputs are at0 V or 5 V.

2-14
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AM26C31C, AM26C31l, AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

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

SLLS103D - DECEMBER 1990 - REVISED MAY 1995
A

AM26C31C
TEST CONDITIONS Amzecal UNIT
MIN TYP MAX
Propagation delay time, low- to high-level
tpLH outpp:tg Y 9 9 17 27| ns
- Propagation delay time, high- to low-level S1is open, See Figure 2 9 17 27 ns
output
tsk(p) Pulse skew time (ItpLH - tPHL!) 0.5 4 ns
tr(oD), t{oD) 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
% Output enable time to low level 10 19 ns
PzL utp -~ " d - a 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
switching characteristics, Vog =5 V, T4 = —55°C to 125°C
1
TEST CONDITIONS AMROCIM 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 o7 ns
output
tsk(p) Pulse skew time (Itp| 4 — tpHL!) 0.5 4 ns
tr(OD), ti(OD) Differential output rise and fall times S1 is open, See Figure 3 5 12 ns
tpzH Output enable time to high level 10 19 ns
t Output enable time to low level 10 19 ns
Pzl P - - - il 81 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 VoG =5 V and Tp = 25°C.
NOTE 3: Cpg is used to estimate the switching losses according to Pp = Cpg Vg2 1, where Pp is in watts, Cpd is in farads, V¢ is in volts, and

fis in hertz.
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AM26C31C, AM26C311, AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103D - DECEMBER 1990 ~ REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

—Dh

L c2 RL/2
40pF 500 Q
Input =4 C1 . Oo— 15V
40 pF cs R 2 s1
L L )
T~ 40 pF
See Note A -4
TEST CIRCUIT
Input AY
(see Note B) 1.3V 13V
[ |
tPLH —P} :4— tPHL —:4——>:
| |
: Z'|!1.av ' S'SI 13V
R
tsk(p) ’T": | ; —’{ IN— tsk(p)
|
Output 2 ! 5‘5 50% | ;kso%
} 1'.3 v l ' l 1.3V
: PN
tpHL— — tPLH—14—¥|
I

Figure 2. Propagation Delay Time and Skew 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.

INSTRUMENTS
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AM26C31C, AM26C31l, AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103D ~ DECEMBER 1990 — REVISED MAY 1985

PARAMETER MEASUREMENT INFORMATION

L C2

=
40 pF

Input —DE ==C1

) 40 pF

L_c3
™ 40 pF

\|

AY|

See Note A -4

TEST CIRCUIT
(see Note B) ov

Differential
Output 10%, ! ' I 10%

trop) —¥ [ —» | tiop)
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 < 6 ns.
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AM26C31C, AM26C31l, AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

%31 03D - DECEMBER. 1990 — REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

\ d Output
== C2
ov 40 pF
Input A == C1
3v T 40pF
=<3
e —3 40 pF
Inputs ’ ® Output
(seeNoteB) | G —Q) See Note A 4
TEST CIRCUIT
Enable G Input
- 3V
(see Note C) 13w 13V}
Enable G Input -4 —_———— OV

|
l ———— 15V
Output With [
0V to A Input I | VoL +0.3V | 0.8V VoL
|

| ||
tPLZ —-}*—-ﬂ H—-’f—- tPzL

|
‘ VoH
Output With . I
3V 1o A Input | Won-03v | A2V 5V
, .

tPHZ“HI Iﬁ— “PZH-‘:“—"{

VOLTAGE WAVEFORMS

Figure 4. Output Enable and Disable 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%, t; < 6 ns, and
tf<6ns. ’
C. Each enable is tested separately.

, ‘k’? TEXAS
INSTRUMENTS

2-18 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



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 Y2 15[}4A
® Complementary Outputs . 1(Z;E j :; a g
® High Output Impedance in Power-Off 2z(l 5 2fla
Conditions ov[l 1f 3z
& Complementary Output Enable Inputs 2afl 7 10f 3y
N 8 9]] 3A
description GND] ]
The AM2_6L831(? isa quac_iruple complementary- FUNCTION TABLE
roauirements of ANSI EIA/TIA-422-8 and ITU (cachcrver)
requirements o -B an
(formerly CCITT) V.11. The 3-state outputs have INPUT ENABLES OuTPUTS
high-current capability for driving balanced lines A e @ Y 2
such as twisted-pair or parallel-wire transmission ': : § ': 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 z 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 operatuon
from 0°C to 70°C.
logic symbolt logic diagram (positive logic)
. 21 .
o EN s i) >
- 12 G —Q 2
T r 1 1Y
1A — 3 iz
A 1 > v 2 v r .
3
N %
v 1z 24 7 k 2y
6 2z
7 2y ) 10
2A M8 2 9 3y
10 A ————— 11
9 3y az
%A LY 14
14 15 ay
15 ay 4A 13 .
4A L_1_3- 42
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|EC Publication 617-12.
PRODUCTION DATA Information Is, current as of publication date. Copyright © 1995, Texas Instruments Incorporated
londard warary. Producion roceesing Goss ot eceseary e
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AM26LS31C
QUADRUPLE DIFFERENTIAL LINE DRIVER

SLLS114C — JANUARY 1979 — REVISED MAY 1995

schematic (each driver)

Input A

OutpuZY A - _ 4»{‘-4

I VY V—

MV

Common to All Four Drivers

v

Vce E

Enable G —4

1 1

A
y

To Three
Other
Drivers

v

Enable G

i

N\

GND

Al resistor values are nominal.

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

Supply voltage, Voo (SEENOE 1) .o ui i i et e e i i i it 7V
T o1 Vo1 = o L= T 7V
Output off-state VOIAGE .. ...ttt i i et e e et e e, 55V
Continuous total power dissipation .................... See Dissipation Rating Table
Operating free-air temperature range, TA - .. covieenritie et ii s eaeienenas 0°C to 70°C
Storage temperature range, Totg + e vrr e e —-65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds ...........coiieeivniennennn., 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, except differential output voltage Vop, are with respect to network GND.
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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, Voo 4.75 5 525 \
High-level input voltage, V|4 2 \
Low-level input voltage, V| 0.8 \
High-level output current, loH -20| mA
Low-level output current, oL 20| mA
Operating free-air temperature, Ta 0 70 °C

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

PARAMETER TEST CONDITIONS MIN TYPT MAX| uNIT
VIK Input clamp voltage Vcg=475V, |j=-18mA -1.5 \
VOH High-level output voltage Voc =475V, lpH=-20mA 25 \'
VoL Low-level output voltage Voc =475V, IpL=20mA 0.5 \
loz Off-state (high-impedance-state) output current Voo =475V Vo =05V 20 pA
. Vo=25V 20
] Input current at maximum input voltage Vcc=525V, V=7V 0.1 mA
H High-level input current Vocc=525V, V=27V 20| pA
L Low-level input current Vcc=525V, V=04V -036| mA
los Short-circuit output currentt Vecc=525V -30 -150 | mA
lcc Supply current Voc=5.25V, Alloutputs disabled 32 80| mA
1 All typical values are at Vo = 5 V and Tp = 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, Tp = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT

tpiH Propagation delay time, low-to-high-level output 14 20 ns
tpHL Propagation delay time, high-to-low-level output glée-'F?gu,::' 1 §1and S2 open, 14 20 ns

Output-to-output skew 1 6 ns
tpzH Output enable time to high level CS)Ie-e=|ggu$:,1 RL=750, 25 40 ns
tpzL Output enable time to low level glée=F?3ur::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

‘@i TEXAS
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AM26LS31C
QUADRUPLE DIFFERENTIAL LINE DRIVER

SLLS114C — JANUARY 1979 — REVISED MAY 1995

PARAMETER MEASUREMENf INFORMATION

T VOO s S av
Test Polnt vee Input A 13V 13V
(see Notes B | | oV
and C) | j—> tpHL
tpLH —»
180 Q Iﬁ‘ | ——— VoH
From Output Output Y ’ { ' 15V v
Under Test | Skew—i¢-| | Skew—i¢—»l oL
cL v tPHL —114—————" ¢ tpLH -—Jl
{see Note A) T I ly VoH
= © | Output 2 K1.5 v /
= — VoL
TEST CIRCUIT : PROPAGATION DELAY TIMES AND SKEW
Enable G B - 3V
(seeNoteD) 415y / See Note D —>|[1.sv
EnableG — —/| N — — — — oV
1 | o1
ﬂ— tpzL .—*I PLZ —|h_—’l $1 Closed
t +—— =45V [ S2 Closed
Waveform 1 | §1Closed \1 5V i I ~15V
(see Note E) | 2 Open T *t:j—_.__ — VoL
| | | 05V
'ﬁ— tpzH --»: tPHZ —&—» o5V
|
Waveform 2 g; glpen | v x::t! - V?;lv
(see Note E) osed g ~0V S1 Closed :
: S2 Closed

ENABLE AND DISABLE TIME WAVEFORMS
. CLincludes probe and jig capacitance.
. All input pulses are supplied by generators having the following characteristics: PRR< 1 MHz, Zo ~ 50 Q, ty < 16 ns, and tf < 6 ns.
. When measuring propagation delay times and skew, switches S1 and S2 are open.
. Each enable is tested separately. ) }
. 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

NOTES:

moow>»

‘@‘ TEXAS
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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
) Load = 470 Q to GND Ve 5V * Vec=5V ' '
oad=470Qto =525 = = 70°
See Note A & Load = 470 Q to GND Ta=70°C
Ta = 25°C [ Vcc=5V See Note A
3 > 3 TA=0C —
> Ve =475V ®
® g Ta=25C —§
5 $
‘>5 2 é_ 2
& o
S q
Lo 2
2
(] ]
0 1 2 3 0 1 2 3
V| - 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
® MNoc=5625v ' ' y Vec=5V
=5. Load =470 Qto V cC=
ce s::(:dote g toVee Load =470 Qto Voo
5 \ TA=25°C 5 See Note B
Vec=5V \
> Vog =475V \ >
d|> 4 ! 4
5 g TA=70°C
5 TA = 25°
g' g t \\‘—' Ta =0°C
o
| 5 2
1 - 1| \ \\
0 (i
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 Ainput is connected to Vo 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 Vg 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

0.2

0.1

VoL - Low-Level Output Voltage — V

TYPICAL CHARACTERISTICS
HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
] vs )
FREE-AIR TEMPERATURE HIGH-LEVEL OUTPUT CURRENT
4 T 1
Vec=5V I~ Vcc=525V | |
See Note A Vee=5V
i ™~ ¢
I0H = —20 mA §‘ 3 [~ ~
g ~
— lor = 40 mA g. Vee =475V ~
o 2
2
2
=
2
T
] 1
>s TA = 25°C
See Note A
, N
0 10 20 30 40 50 60 70 80 0 -20 -40 -60 -80 ~100
TA — Free-Air Temperature - °C loH — High-Level Output Current - mA
Figure 6 Figure 7
LOW-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
{ Vs vs
FREE-AIR TEMPERATURE LOW-LEVEL OUTPUT CURRENT
. ]
Vec=5V |
Ta =25°C
loL =40 mA 0.9 —
See Note B >| See Note B
0.8
§ /
~—— £ o7
> //
5 o6 >
g =
o o5 Voo =475V
2
2 04 > ¥
3 A Voo =528V
5 o3 /7
1
3 o244
> /
0.1
0
0 25 50 75 0 20 40 60 80 100 120

Ta - Free-Air Temperature - °C

Figure 8

oL - 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 Ainputis connected to ground during the testing of the Y outputs and to Vg 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
vs
DATA INPUT VOLTAGE

No Load
Ta=25°C

Vee=5.25V 1

Veg=5V

Vec =475V

1

2

V| - Data Input Voltage - V

Figure 10

Vo - Y Output Voltage - V

Y OUTPUT VOLTAGE
VS
DATA INPUT VOLTAGE

No Load

TA=70°C ]

TA=0°C

'fA =25°C

J

1

2

V| - Data Input Voltage - V

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 ... 8ns TYP 1A 1 W) 16l Voo
® Pulse Skew Time. .. 500 ps TYP Y[l 2 15[] 4A
® High Output Drive Current...+30 mA 1Z[] 3 14]] 4Y
® Controlled Rise and Fall Times ... 3 ns TYP G[s4 134z
o Differential Output Voltage With 100-Q Load 2z(1s 121G
1.5 TYP 2Y[]s 11]] 32
R 2A[] 7 10]] 3y
® Ultra-Low Power Dissipation GND[] 8 oflaa
- 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 ': : § Il:t h
® Driver Output Short Protection Circuit H X L H L
L X L L H
description X L H z z
. " . 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. o

mmwmwﬂn‘wﬁl Inmhn;‘n: ¢
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INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-27

Copyright © 1995, Texas Instruments Incorporated




- AM26LV31C
LOW-VOLTAGE HIGH-SPEED
QUADRUPLE DIFFERENTIAL LINE DRIVER

SLLS201A ~ MAY 1995 — REVISED SEPTEMBER 1995

logic symbolt ' logic diagram (positive logic)
. 21 , 4 ,
TN - e g >
& —2 § —Q 2
1 1Y
I L A — 3
> 2 -
1 vb—— v <
1A —— N 3 4z ) 7 6 2y
v 2A 5
6 2z
7 2y ) 10
2A NP’ 9 ay
10 3A 11
9 ay 3z
oA LI’ 14
14 15 4Y
15 ay A ————————— B,
4A 18 .,

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

schematic (each driver)

EQUIVALENT OF EACH INPUT (A, G, OR G) TYPICAL OF ALL OUTPUTS (Y AND 2)
Vee j - - ) Vee
[|— |
100Q |- 40kQ 3 6Q
Input 4 - 9 9— Output
e
GND ® 1 - — GND

All resistor values are nominal.

¥ Texas
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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, Vo (see Note 1) ..ot i -0.3Vto6V
Inputvoltage range, V| . ... i i e -03Vto6V
Output voltage range, Vo .o vitiieiiiii ittt iea it ieees -03Vto6V
Continuous total power dissipation ...ttt See Dissipation Rating Table
Operating free-air temperature range, TA  ....ovveiiiiiin ittt ie e, 0°C to 70°C
Storage temperature range, Tapg - -« eeveeeenene ettt i -65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds .............ccoviieeiiaeaaa.. 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 33 3.6 Vv
High-level input voltage, V|4 - 2 \
Low-level input voltage, V| 0.8 \
High-level output current, IoH . -30 mA
Low-level output current, o 30| mA
Operating free-air temperature, Ta 0 70 °C

"\” TEXAS
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AM26LV31C
LOW-VOLTAGE HIGH-SPEED
QUADRUPLE DIFFERENTIAL LINE DRIVER

SLLS201A - MAY 1995 - REVISED SEPTEMBER 1995
I ———

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 Vv
VOoH High-level output voltage ViH=2V, loH=-12mA | 1.85 23 v
VoL Low-level output voltage ViL=0.8V, lIoH=12mA 08 1.05 Vv
IVop! Differential output voltage$ 0.95 1.5 \
Voc Common-mode output voltage AL <1000 1.3 155 1.8 \
ANoG! 8:;;199:5 in magnitude of common-mode output £0.2 v
lo Output current with power off Vo=-025Vor6V, Vgcc=0 +100:] pA
oz Off-state (high-impedance-state) output current éo. .(‘)-B?li: é 2'26 \y ! +100| pA
IIH High-level input current Vocc=0o0r3YV, V=55V 10 pA
i Low-level input current Vec=36V, V=0 . -10 uA
los Short-circuit output current Vcc=36V, Vo=0 -200| mA
Icc Supply current (all drivers) Vi=Vgc or GND, No load 100 pA
Cpd Power dissipation capacitiance (all drivers)“l No load 160 pF

¥ All typical values are at VoG = 3.3 V and Tp = 25°C.

§ AlVop! and AIVQGl are the changes in magnitude of Vop and VO respectively, that occur when the mput is changed from a high level to a low
level.

1 Cpd determines the no-load dynamic current consumption. Ig = Cpq Ve X f + IcC

switching characteristics, Vg =5 V, 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
t Transition time (t, or t) ‘ 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
| tsk(p) Pulse skew f =32 MHz, See Note 3 0.5 1.5] ns
| tsk(lim)1 Skew limitt f=32MHz, See Note 4 1.5 ns
| tsk(im)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 Vce.

NOTES: 2. Slew rate is defined by this equation. SR = - (Yor = Vou) = 1% (Vo = Vou), e diferential sew rate o
t Vopis2 x SR.
3. Pulse skew is defined as the Itp| H — tpL | of each channel.
4. Skew limit is the maximum difference in propagation delay times between any two channels of one device.
5. Skew limit (device to device) is the maximum difference in propagation delay times between any two channels of any device.

‘b TEXAS
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AM26LV31C
LOW-VOLTAGE HIGH-SPEED
QUADRUPLE DIFFERENTIAL LINE DRIVER

SLLS201A - MAY 1995 - REVISED SEPTEMBER 1995

PARAMETER MEASUREMENT INFORMATION

A z
G RU2 Voc
E —
Figure 1. Differential and Common-Mode Output Voltages
Y ]
L CcL=15pF v
z RL=100Q —~ (o} V,
Generator (see Note B) L oD
(see Note A) 50 Q = |
Vee g 4

= TEST CIRCUIT

————— Vece
Input ;r 50% 50% s';
A ov

tPLH -—-’{ lh— -—P{ =<—tPH|.

z
Output Vo X X

Y
PROPAGATION DELAY TIMES
A 90% %% N VoH
10% | | 0% VoL
Output Vo t—> [— —> |‘_ t
90% l | Foon
z 10% 10%
RISE AND FALL TIMES

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

B. Cy includes probe and jig capacitance.

Figure 2. Test Circuit and Voltage Waveforms, tpy and tp

{’P TEXAS
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AM26LV31C
LOW-VOLTAGE HIGH-SPEED
QUADRUPLE DIFFERENTIAL LINE DRIVER

SLLS201A - MAY 1995 ~ REVISED SEPTEMBER 1995

PARAMETER MEASUREMENT INFORMATION

S1
A Y
Vee r4 ¢ — Vo
_LCL=15PF RL=110Q
. ’]j (see Note B)
G - =
Generator G
(see Note A) 50 Q

= Vce
(see Note C)
TEST CIRCUIT
L fr——— Vee
Input 7|¢ 50% 50% SF
| ov
|
| |
' l-— tphz
tpzH -—k——): : !
| | o3V
|
I '::i — VoH
Output 50% . < ?
‘ Vot =0
VOLTAGE WAVEFORMS

‘NOTES: A. Theinput 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. Cp 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

“5‘ TEXAS
INSTRUMENTS
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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 * * Output
-]— CL=15pF
I (see Note B)
o G =
Generator G
(see Note A) % 50Q |“d
= Vee
(see Note C)
TEST CIRCUIT
- — Vee
Input ;f 50% 50%
ov

| Votf = Ve
Output * 50% Ié R 2
——& — VoL

03V

VOLTAGE WAVEFORMS

NOTES: A. Theinputpulse is supplied by a generator having the following characteristics: PRR = 1 MHz,
Zo = 50 Q, 50% duty cycle, t and t (10% to 90%) <2 ns.
B. Cy 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| 7

“5‘ TEXAS
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AM26C32C, AM26C32l, AM26C32M
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

SLLS104E — DECEMBER 1990 — REVISED MAY 1995

® Meets or Exceeds the Requirements of AM26C32C, AM26C32! . .. D, DBY, 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 |
® Input Hysteresis ... 60 mV Typ
® tha=17ns Typ
® Operate From a Single 5-V Supply
® 3-State Outputs
® |nput Fall-Safe Circuitry R
The DB and NS packages are available left-ended taped
® Improved Replacements for AM26L.S32 and reeled only (order device AM26C32CDBLE or
: - AM26C32CNSLE).
description
The AM26C32C, AM26C32l, and AM26C32M FK PACKAGE
are quadruple differential line receivers for (TOP VIEW)
balanced or unbalanced digital data <@ © 8 @
transmission. The enable function is common to --23 <
all four receivers and offers a choice of .
active-high or active-low input. The 3-state 1Y 4A
outputs permit connection directly to a G 4y
bus-organized system. Fail-safe design NC NC
ensures that if the inputs are open, the outputs oy G
are always high. 2A o 10 11 12134 3y
The AM26C32 is manufactured using a oo T [ Tt T
BiCMOS process, which is a combination of 2208 S
bipolar and CMOS transistors. This process 5]
provides the high voltage and current of bipolar . .
with the low power of CMOS to reduce the power NC - No interal conneotion
consumption to about one-fith that of the
standard AM26LS32 while still maintaining ac FUNCTION TABLE
and dc performance. (each recelver)
The AM26C32C is characterized for operation ENABLES
fom 0°C to 70°C, the AM26C32| is D AL —{ outpur
characterized from —40°C to 85°C, and the G g
AM26C32M is characterized from —-55°C to VID2VIT+ H X H
125°C. X L H
VIT-<VID<ViT+ 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
PRODUCTION DA'I; Information l;" Mg‘r‘ﬂtl um'; &f .gib‘lfouon date. i Copyright © 1995, Texas Instruments Incorporated
standard warranty. p g does not Include
i o o praens ‘b TEXAS

INSTRUMENTS
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AM26C32C, AM26C32l, AM26C32M
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

SLLS104E — DECEMBER 1990 — REVISED MAY 1995

logic symbolt logic diagram (positive logic)
g4 >1 G 4 ‘
— EN I 12
g2 o
1 C 2 )
1A
1A 2 ale 3 . 3 1y
I BN ] v v 1B .
6
2A 5 6
2A
28 _':3_5 2y ; L5 gy
3A L 2B
3B —:’:—B 3
4A —— 13 10
4 15 4 oA . 11
T This symbol is in accordance with ANSI/IEEE Std 91-1984 38
and IEC Publication 617-12.
14
4A 18
15 ay
4B
schematics
EQUIVALENT OF A OR B INPUT EQUIVALENT OF G OR G INPUT TYPICAL OF ALL OUTPUTS
Vee Vce L *r—— - Vce
Input
288 kQ Input 4 - Output
NOM '
GND GND * >r—o—— — GND

"(.P TEXAs
INSTRUMENTS
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AM26C32C, AM26C32I, 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, Vo (SEE NOtE 1) .o e ittt it ie et it i e 7V
Input voltage range, V|:  AOrBinputs ............coieiiiiiiiiiiiii -11Vto14V
GorGinputs ......oiiiiii -05VtoVgc +0.5V

Differential input voltage range, Vip ... covvieiiiin i e -14Vto 14V
Output voltage range, Vo  ...oeveinii i e -05VtoVgc+0.5V
OUtPUL CUITENE, 10 .ot s +25 mA
Continuous total power dissipation ...l See Dissipation Rating Table
Operating free-air temperature range, Ta: AM26C32C ..........ciiiiiiiiiiiinnnn.. ... 0°Cto70°C
AM26C32l ..ot e —-40°C to 85°C

AM26C32M ...ceiiiiii s -55°C to 125°C

Storage temperature range, Tgtg ..o voviiiiei i —-65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds ..............ccoviiiniiinan... 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, 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
POWER RATING 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 326 mwW —
J 1375 mW 1 mwW/°C — - 275 mW
W 1000 mW 8.0 mW/°C — — 200 mW
recommended operating conditions
MIN NOM MAX | UNIT
Supply voltage, Voo 4.5 5 5.5 \
High-level input voltage, V|H 2 \]
Low-level input voltage, V)i ' 0.8 Vv
Common-mode input voltage, V|c +7 Vv
High-level output current, IoH -6| mA
Low-level output current, o 6| mA
AM26C32C 0 70
Operating free-air temperature, Tp AM26C32| -40 85 °C
AM26C32M ~55 125

*{P TEXAS
INSTRUMENTS
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AM26C32C, AM26C32l, AM26C32M
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

SLLS104E - DECEMBER 1990 - REVISED MAY 1995

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

PARAMETER TEST CONDITIONS MIN TYPT ~ MAX | UNIT
ViT, Differential input high-threshold voltage :g_“_"_%g’:l’k x:g :g’for:":f/ gf Sy
V|T—  Differential input low-threshold voltage |VO =045V, Vig = full range ~02% v
. oL=8mA Vic=0t05.5V -0.1%
Vhys  Hysteresis voltage (V|T.. - ViT-) 60 mV
VIK Enable input clamp voltage Voc=45V, l|=—18 mA -1.5 \
VoH High-level output voltage Vip=200mV, IloH=-6mA 3.8 \
VoL  Low-level output voltage Vip=-200mV, lpoL=6mA 0.2 0.3 \Y
loz Off-state (high-impedance-state) output current Vo = Vg or GND +0.5 5| pA
" Line input current Vi=10V, Other fnput atoVv 1.5 mA
Vi=-10V, Other inputat O V -2.5
IIH High-level enable current Vi=27V : 20| pA
TN Low-level enable current V=04V -100| pA
] Input resistance One input to ground 12 17 kQ
Icc Supply current Vec=565V 10 151 mA

1 All typical values are at VoG =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. i

switching characteristics over recommended ranges of operating conditions, C_ = 50 pF (unless

otherwise noted)

2-38

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

AM26C32C
PARAMETER CONBITIONS AM26C321° AMzecazM UNIT
- MIN TYPS MAX| MIN TYPS MAX
tpLH Propagation delay time, low- to high-level output See Figure 1 9 17 27 9 17 27 ns
tpHL Propagation delay time, high- to low-level output 9 17 27 9 17 27 ns
trLH  Output transition time, low- to high-level output See Figure 1 4 9 4 10 ns
trHL  Output transition time, high- to low-level output 4 9 4 9 ns
tpzH  Output enable time to high level See Figure 2 13 22 “13 22 ns
tpzL Output enable time to low level 13 22 13 22 ns
tpHz  Output disable time from high level See Figure 2 13 22 13 26 ns
tprz  Output disable time from low level 13 22 13 25| ns
§ All typical values are at VoG =5 V, T = 25°C.
P TEXAS
INSTRUMENTS




AM26C32C, AM26C321, AM26C32M
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

SLLS104E - DECEMBER 1990 — REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

Vee tTLH —’: k— —Nl :Q— tTHL
l Output | /£ 90% 0% NI 50%
A 10% 10% vV

_L— Device | oL
- B UT'"d:r tPLH —4‘—’[ |k—”— tPHL

oS! l

Input CL =50 pF ' 25V
I (see Note A) Input . —Y
= e +25V
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTE A. Cy_ includes probe and jig capacitance.

Figure 1. Switching Test Circuit and Voltage Waveforms

Vee

4 310_1_

G Input— RL=1kQ
G Input——1 Devi tpzL, tpLZ Measurement: S$1 to Vo
Vip=+25V | Alnput——] Under ¢ tpzH,» tPHz Measurement: S1to GND
B Input Test -~
__E——L_— CL =50 pF
= L. (see Note A)
TEST CIRCUIT
———————————————— 3v
G _/—_\1.3 v
| oV
|
| |
_ - : 3v
G I | 1.3V
(seeNoteB) __ __ __ | __ __ __ __ —— | e oV
| | |
tpzH —ed j¢—>— tpHz tpzH —&- |- tpHz v
Output VOH -0.5V l TVon 05V | OH
(with Vip = 2.5 V) ' | 50% ¢ : I ! : | ° VoL
1
tpzL —H’: H—-ﬂl— tpLz tpzL -H—ﬂ H—DIL tpLz
Output I : | : Vou
utpu 50%
VOLTAGE WAVEFORMS

NOTES: A. Ci 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; = t{ = 6 ns.

Figure 2. Enable/Disable Time Test Circuit and Output Voltage Waveforms
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INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-39



2-40



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, AM26LS32AM, AM26LS33AM . . . J PACKAGE
EIA/TIA-423-B, and ITU Recommendations (TOP VIEW)
V.10 and V.11 v
® AM26LS32A Has +7-V Common-Mode B[ 16[] Voo
‘Range With +200-mV Sensitivity 1All2  15[04B
o AM26LS32A Has +15-V Common-Mode 1Yfls  14fl4aA
Range With +500-mV Sensitivity Glj+ 13[lay
e Input Hysteresis . . . 50 mV Typical gx E z ‘j I]I SY
® Operates From a Single 5-V Supply osfl7 10f) <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>