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IMPORTANT NOTICE

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

Tl warrants performance of its semiconductor products to current
specifications in accordance with TI's standard warranty. Testing
and other quality control techniques are utilized to the extent Tl
deems necessary to support this warranty. Unless mandated by
government requirements, specific testing of all parameters of
each device is not necessarily performed.

Ti assumes no liability for Tl applications assistance, customer
product design, software performance, or infringement of patents
or services described herein. Nor does Ti warrant or represent that
any license, either express or implied, 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.

Texas Instruments products are not intended for use in life support
appliances, devices or systems. Use of a Tl product in such
applications without the written consent of the appropriate Tl
officer is prohibited.

Copyright © 1990, Texas Instruments Incorporated



INTRODUCTION

In the 1990 Interface Circuits Data Book, the Linear Products Division of Texas Instruments presents technical
information on various products for electronic media and electronic devices.

TI's Interface circuits represent technologies from classic bipolar through BIDFET, Advanced Low-Power Schottky
(ALS), IMPACT™, LinBiCMOS™, and Advanced LinCMOS™ processes. The ALS and IMPACT™ oxide-isolated
technologies provide the Interface family with improved speed-power characteristics. LinBiICMOS™ and Advanced
LinCMOS™ technologies feature a step-function improvement in impedance, speed, power dissipation, and
threshold stability.

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

Data-Transmission Circuits

High-Current Actuators and Peripheral Drivers
High-Voltage Display Drivers

Asynchronous Communication Elements
Intelligent-Power Devices

The data-transmission line drivers, receivers, and transceivers, which support many popular data transmission
standards, connect electronic devices and systems at high data rates over significant cable lengths. The high-
current actuators and peripheral drivers combine both logic control and high-current drive capability in a single
package. For flat-panel, AC-plasma, vacuum fluorescent, and electroluminescent display applications, the high-
voltage display drivers provide cost-effective and reliable service.

Among TI’s new products in the 1990 /nterface Data Book are Asynchronous Communication Elements (ACEs)
and Intelligent-Power devices. The ACEs provide complete universal interface capabilities between electronic
systems, which minimize device components and power dissipation while increasing data rates. The Intelligent-
Power devices are useful for applications that require high energy loads and load protection circuits operating
in harsh electrical environments.

These Interface products range from the classic line driver to the Asynchronous Communication Element. New
surface-mounted packages (8 to 68 leads) include both ceramic and plastic chip carriers, and the small-outline
(D) plastic packages that optimize board density with minimum impact on power dissipation capability.

The alphanumeric index provides a quick method of locating the correct device type, with new products as
indicated. The selection guide includes a functional description of each product with information on key
parameters and packaging types. A cross-reference table listing other manufacturers with the Tl direct or nearest
replacement devices is also available. Ordering information and mechanical data are in the last section of this
data book.

While this volume offers design and specification data only for Interface components, 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

We sincerely feel that you will discover the new 1990 Interface Circuits Data Book to be a significant addition
to your collection of technical literature.

IMPACT™, LinBiCMOS™, and Advanced LInCMOS™ are trademarks of Texas Instruments Incorporated.
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ALPHANUMERIC INDEX

DEVICE PAGE NO. DEVICE PAGE NO.
AM26LSBIC oo voe e e 2-3 SN55564A ... ....... L 3-29
AM2BLS32AC . . oo oo 2-11 SN55ALS056 ... ..... e 2-239
AM2BLS32AM . .o oo 2-11 SN55ALSO57 . ....... e 2-239
AM2BLSB3AC . o o oo oo 2-11 SN55ALS126 .. .. .... L 2-251
AM26LS33AM .. oooeeee e 2-11 SN55ALS130 . ....... e 2-257
AM26ST0C « .« o oo teeee e 2-21 SN55ALS160 . ... .. .. e 2-265
AM2BSTIC .« v eeeanae et 2-21 SN55ALST61 .. ...... P 2-275
DP8480 ............ o 2-29 SNBBALSTO2 o v ovvetee e 2-285
DP8481 ............ L 2-33 SN55ALS194 .. ...... e 2-295
DS3680/ .. .......... . 4-3 SN55ALS195 .. ...... L 2-305
L2083 . o et 4-7 SN65076B .......... e 2-317
L293D ot ettt 4-11 SNBBITBB v v voeeeee e 2-327
L2008 . o ottt 4-15 SNBBBO0E . . oo ovveeeee et 3-37
LT1030. . ... e PP 2-37 SNBBBOTE o v v vvveeee e 3-43
MAX232 .. ..o L 2-43 SNBBBT2B .\ oeeee e 3-49
MCBAB0 .« o e ee e e 2-47 SN65518 3-55
MCBA52 o oo veee e e e 2-47 SN65551 .. 3-63
MC3453 . o oo ee e eeeee e 2-55 SN65552 3-63
MCBAB6 . o v vvveee e 2-59 SN65553 3-73
MCB487 « o e e e 2-65 SN65554 3-73
MC3550 .. .......... L 2-69 SN65555 3-81
MC3552 ... ... P 2-69 SNB65556 3-81
MC3553 .. ..ot L 2-77 SNB5557 3-89
NBT26 o oot 2-81 SNBBBBS . ..o v v 3-89
SNBBTOTA « v v veeee e e e e 2-87 SNBBBBBA . . o oo 3-97
SNBBTOTB .+ e e e vveeeeeee e i 2-87 SNBBBBAA « . . o oot 3-97
SNBBT0BA - o oo 2-87 SN65ALS176 .. ...... . 2-337
SNBBTOBB . oo oot e e 2-87 SN65ALS180 ... ..... e 2-349
SN55109A 2-103 SN65C185 .......... L 2-361
SN55110A 2-103 SN65C188 .. ........ . 2-369

2-111 SN65CT1154 ... ...... P 2-379

2-117 SN65C1406 t 2-387

2-129 SN75061 ......... 2-395

2-137 SN750768 2-317

2-147 SN75107A 2-87

2-161 SN751078 2-87

2-167 SN75108A 2-87

2-173 SN751088B 2-87

2-185 SN75109A 2-103

2-191 SN75110A 2-103

2-199 SN7B1TT oo e e 2-111

2-207 WONTBIT2 o oottt 2-103

2-217 SNTBTT3 oo et e 2-117

2-225 CBNTBTNA et 2-129

2-231

2-231

4-23

4-23

4-23

4-23

4-31

4-31

4-31

4-31

3-3

3-9

3-15

3-15

3-23

3-23 SNTBIBB « v oeveeee e 2-439

3-29 SNTBIB8 .« oo e ee et 2-173
TNew devices added to this volume

Ti i
EXAS
INSTRUMENTS

POST OFFICE BOX 655303 * DALLAS, TEXAS 75265

1-3



ALPHANUMERIC INDEX

DEVICE PAGE NO. DEVICE PAGE NO.
SN75140 .......... ... ... ... . . 2-445 SN75476 ................ .. ... ........ 4-97
SN75141 ... ... 2-445 SN75477 .. ... 4-97
SN75146 .. ......... .. ... ... . ... 2-453 SN75478 .. ... 4-97
SN75150 ............. 2-459 SN75479 .. ... 4-97
SN7B15T ... .. 2-465 SN76500E ............................ 3-37
SN7B153 ... ... 2-465 SN75501E ............................ 3-43
SN75184 .. ... ... .. 2-477 SN75512B ............................ 3-49
SN75185 . ... ... ... ... 2-485 SN78518 ................... ... . ... .. 3-55
SN7B167 ... ... 2-185 SN75551 ... ... ... ... .. 3-63
SN75188 . ... ... ... 2-191 SN7B552 ............... ... 3-63
SN75189 .. ... ... ... 2-495 SN76553 .......... ... ............. .. 3-73
SN75160B ............................ 2-507 SN75554 . ... ... ... ... .. 3-73
SN7B161B ............................ 2-515 SN75565 ... ... .. ... ... 3-81
SN75162B ............................ 2-515 SN75556 ................. ... ... ... 3-81
SN7B163B . ... 2-527 SN7B557 .. ... 3-89
SN75164B . .......... ... ... .. 2-535 SN75B58 .......... ... 3-89
SN75172 ... © 2-545 SN7B563A ... ... 3-97
SN7S173 ... 2-553 SN7B564A . ................. ... ..... .. 3-97
SN75174 .. ... ... 2-561 SN751177 ... .. 2-625
SN7B175 .. ..o 2-569 SN751178 ... .. 2-625
SN75176A .......... L 2-577 SN751606 ............................ 3-105
SN7B176B . ... 2-327 SN751508 . ........................ ... 3-113
SN7B177B ... 2-587 SN751616 .............oovii ... 3-105
SN75178B .............. ... ... ...... 2-587 SN751518 3-113
SN75179B . .............. ... . ... 2-599 SN751730 .......... f 2-633
SN7B182 ................ ... . ........ 2-207 SN754410 ................... . ... ..., 4-103
SN75183 ... ... ... 2-217 SN754411 ... 4-109
SN75186 .......... L 2-607 SN75ALS053 ........ T 2-639
SN75188 ............................. 2-225 SN75ALS056 . ....... L 2-647
SN75189 ................ ... ... .. ... . 2-231 SN75ALS057 ........ L 2-647
SN7B189A . ........................... 2-231 SN75ALS085 ... ..... L 2-659
SN78207 ........... ... 2-617 SN75ALS121 ........ L 2-675
2:617 SN75ALS123 ........ f 2-681
4-39 SN75ALS125 ... ... .. L 2-685
4-49 SN7BALS126 .................. .. ... ... 2-251
4-59 SN75ALS127 ... ..... L 2-685
4-65 SN7BALS130 ............. ... ... ... ... 2-257
4-65 SN7BALS160 . .................cc0ooo.. 2-689
4-65 SN7BALS161 . ......... ..., 2-699
4-71 SN7BALS162 ........................ .. 2-707
4-77 SN7BALS163 ........................ .. 2-717
4-77 SN7BALS164 .......................... 2-725
4-77 SN7BALS165 ....................... ... 2-735
SN75449 ... .. ... .. 4-77 SN75ALS170 ........ L 2-745
SN78451B ............................ 4-23 SN75ALS171 ........ f 2-761
SN7B452B . ............ 4-23 SN75ALS176 ........ L 2-337
SN75453B ............................ 4-23 SN75ALS176A . ... ... . 2-337
SN75454B . ....................... ..., 4-23 SN75ALS1768 .. .. ... L e 2-337
SN78461 ......... ... ... ... ... ... 4-31 SN75ALS180 ........ . 2-349
SN785462 ............. .. ... .. .. 4-31 SN75ALS191 .. ... ... L 2-777
SN75463 .............. 4-31 SN7BALS192 . ......................... 2-285
SN75465 ............. ... ... .. ........ 4-83 SN7BALS193 .. ........................ 2-781
SN75466 .......................... ... 4-83 SN7BALS194 . ........ ... ... ... ... ... 2-295
SN7B5467 . ... 4-83 SN7BALS195 .. ........................ 2-305
SN75468 ............................. 4-83 SN75ALS197 ........ L 2-793
SN75469 ............. ... ... ... .. 4-83 SN75ALS199 ........ L, 2-805
SN75471 ... 4-91 SN75C185 .......... L 2-361
SN76472 . ... 4-91 SN75C188 .......... L, 2-369
SN78473 ... ... 4-91 SN75C189 .......... L 2-817

TNew devices added to this volume
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ALPHANUMERIC INDEX

DEVICE PAGE NO. DEVICE PAGE NO.
SN75C189A .. ....... L 2-817 UADB3BAC . . oot 2-955
SN75C198 .......... L 2-827 UABBB7AC .. oottt 2-961
SN75C1154 .. ....... L 2-379 UADB37AM . . . o it 2-961
SN75C1406 . ........ L 2-387 UADB38C ..ot 2-967
SNIS176B .. ........ L 2-837 UADB39C ..ot 2-971
TCM78808 .. ........ L 2-847 ULN200TA ..ottt e 4-155
TL3695. .. ... L 2-867 ULN2002A ..ot e e e 4-155
TLABIOB . . . vttt 3-123 ULN200BA .o\ vteeeeeie e e e 4-155
TLABTOBE ..o v e e 3-123 ULN2004A .. .o o ot 4-155
TLB812 . ettt 3-129 ULN200BA .. oo eieee e e e 4-163
TLBEBI21 & vvee e e 3-129 ULN206B4 ..o ieeiie e 4-163
TL16C450........... b 2-879 ULN20B5 .. oo eetee e e 4-163
TL16C457. .. ........ . 2-903 ULN20B6 ..o voeveeeie i 4-163
TL16C452........... L 2-903 ULN20B7 oot e ie e e 4-163
TL16C550A ......... L, 2-925 ULN20B8 .. oo et e e e 4-169
TPICO298 .. ......... . 4-115 ULN20B9 ..o io ittt 4-169
TPIC2404 . .......... L, 4-123 ULN2074 .ottt eeee 4-175
TPIC2406 . .......... . 4-129 ULN2075 o\ otteiiie e e e e 4-175
TPIC2801 .. ......... L 4-141

TNew devices added to this volume
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DATA TRANSMISSION AND CONTROL CIRCUITS
SELECTION GUIDE

line drivers

DRIVERS
APPLICATION OUTPUT PER DEVICE PKG PAGE
PACKAGE TYPE NUMBER
SN55158 JG
SN75158 D,JG,P 19
2 SN75159 D,J,N 2-495
SN75ALS191 D,P 2-777
UA9638C D,JG,P 2-967
AM26LS31C D,J.N 2-3
MC3487 D JN 2-65
EIA Standard RS-422-A Differential SN75151 DW,J,N 2-465
SN75153 DW,J,N 2-465
. SN75172 DW,J,N 2-545
SN75174 DW,J,N 2-561
SN55ALS192 FK,J 2-285
SN75ALS192 D,J,N 2-285
SN55ALS194 FK,J 2295
SN75ALS194 D,J,N
EIA Standard RS-485 Differential 4 SN75172 DW.J.N 2545
SN75174 DW,J,N 2-561
EIA Standard RS-423-A Single-Ended 2 uA9636AC D,JG,P 2-955
) SN75150 D,JG,P 2.459
UA9636AC D,JG,P 2-955
LT1030 D.N 2.37
EIA Standard RS-232-C Single-Ended SN55188 FK,J 9.295
4 SN75188 D,J
SN75C188 D,DB,N
SN75C198 D,J.N 2369
SN75123 D,JN 2-405
2 SN75ALS123 DN 2-681
SN75126 D,J.N 2-421
SN55ALS126 FK,J 9251
IBM 360/370 Single-Ended “ SN75ALS126 D,J,N
SN75130 D.J.N 2-433
SN55ALS130 FK,J
SN75ALS130 D,J.N 2287
SN55121 FK,J
SN75121 D,J.N 2161
SN75ALS121 D.N 2-675
SN55109A FK,J 2103
SN75109A D,J,N
SN55110A FK,J 2103
SN75110A D.J,N
General-Purpose Single-Ended 2 SN75112 D,J.N 2-103
SN55113 FK,J
2-117
SN75113 D,J.N
SN55114 FK,J 2129
SN75114 D,J.N
SN55183 FK,J 9217
SN75183 D,J.N
{/
EXAS
INSTRUMENTS
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DATA TRANSMISSION AND CONTROL CIRCUITS
SELECTION GUIDE

line drivers (continued)

DRIVERS DEVICE PAGE
APPLICATION OUTPUT PER PKG
TYPE NUMBER
PACKAGE
MC3453 D,J,N 2-55
General-Purpose Differential 4 MC3553 FK,J 2-77
SN75111 D,J,N 2-111
line receivers
RECEIVERS DEVICE PAGE
APPLICATION INPUT PER PKG
TYPE NUMBER
PACKAGE
SN75146 D,JG,P 2-453
SN55157 JG 2185
2 SN75157 D,JG,P
uA9637A D,JG,P 2-961
uA9639C D,JG,P 2-971
AM26LS32A D,FK,J,N 2-11
EIA Standard RS-422-A Differential MC3486 D,J,N 2-59
SN55173 FK,J 2-199
a SN75173 D,J,N 2-553
SN75175 D,J,N 2-569
SN75ALS193 J 2-781
SN55ALS195 FK,J
SN75ALS195 J 2-308
SN55173 FK,J 2-199
EIA Standard RS-485 Differential 4 SN75173 D,J,N 2-553
SN75175 D,J,N 2-569
SN75146 D,JG,P 2-453
SN55157 JG 2185
2 SN75157 D,JG,P
uA9637A D,JG,P 2-961
uA9639C D,JG,P 2-971
AM26LS32A D,FK,J,N 2-11
EIA Standard RS-423-S Single-Ended MC3486 D,J,N 2-59
SN55173 FK,J 2-199
A SN75173 D,J,N 2-553
SN75175 D,J,N 2-569
SN75ALS193 J 2-781
SN55ALS195 FK,J
SN75ALS195 J 2-305
SN75154 D,J,N 2-477
SN55189 FK,J
SN75189 D,J.N z23
EIA Standard RS-232-C Single Ended 4 SN55189A FK,J 2.231
SN75189A D,J,N
SN75C189 D,DB,N 2-817
SN75C189A D,DB,N 2-817

TeExas "?

INSTRUMENTS
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DATA TRANSMISSION AND CONTROL CIRCUITS
SELECTION GUIDE
line receivers (continued)
APPLICATION INPUT REC:;ERS DEVICE PKG PAGE
TYPE NUMBER
PACKAGE
3 SN75124 D,J,N 2-409
SN75125 D,JN 2-415
; SN75ALS125 D,J,N 2-685
IBM 360/370 Single-Ended SN75127 D,J,N 2-415
SN75ALS127 D,JN 2-685
s SN75128 DW,J,N 2-427
SN75129 DW,J,N 2-427
5 SN75140 D,JG,P 2-445
G P Sinale-Ended SN75141 D,JG,P 2-445
eneral-Furpose ingle-Enge . SN55122 FK,J 2107
SN75122 D,J.N
N X
SN55107A FK,J 287
SN75107A D,JN
SN55107B FK,J 287
SN75107B D,J.N
N .
SN55108A FK,J 287
SN75108A D,J,N
) SN55108B FK,J 287
SN75108B D,JN
SN55115 FK,J 2137
General-Purpose Differential SN75115 D,J.N
SN55182 FK,J
SN75182 D,J.N 2207
SN75207 DN 2-617
SN75207B D.N 2-617
AM26LS33A D,J,N 2-11
MC3450 D,J,N 2-47
4 MC3452 D,J,N 2-47
MC3550 FK,J 2-69
MC3552 FK,J 2-69
CCITT V.11 and X.27 Differential 4 SN75ALS197 DN 2793
11 and & Herentl SN75ALS199 DN 2-805
line transceivers
APPLICATION BUS 1/0 3?::::;:552 DEVICE PKG PAGE
TYPE NUMBER
PER PACKAGE
11 SN75155 D,JG,P 2-485
2/2 MAX232 DN 2-43
3 SN65C1406 DN 2.387
SN75C1406
EIA Standard RS-232-C Single-Ended SN75186 FN 2-607
4/4 SN65C1154 DW.N 2.379
SN75C1154
3/5 SNE5C185 DW,N 2-361
SN75C185

TeExas ‘t’?
INSTRUMENTS
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DATA TRANSMISSION AND CONTROL CIRCUITS
SELECTION GUIDE

line transceivers (continued)

POST OFFICE BOX 655303 * DALLAS, TEXAS 75265

TRANSCEIVERS DEVICE PAGE
APPLICATION BUS 1/0 OR DRVS/RCVS TYPE PKG NUMBER
PER PACKAGE
SN651768 D,P 2-327
SN75176A D,P 2-577
SN751768 D,JG,P 2-327
SNE5ALS176
SN75ALS176 D.P 2337
1 SN75ALS176A D,P 2-337
SN75ALS176B D.P 2-337
EIA Standard RS-422-C SN751778 D.JG.P 2-567
) ) SN751788B JG,P 2-587
and Differential
EIA Standard RS-485 SN951768 FK,JG,W 2-837
TL3695 D,P 2-867
SN751798B D,JG,P 2-599
] SNG65ALS180
SN75ALS180 DN 2349
a2 SN751177 N 2-625
SN751178 N 2-625
3 SN75ALS170 J 2-745
SN75ALS171 J 2-761
SN751608B DW,J,N 2-507
SN55ALS160 FK,J,W 2-265
SN75ALS160 DW.J,N 2-689
SN55ALS161 FK,J,W 2-275
SN751618 DW,J.N 2-515
|EEE Standard 488 GPIB Single-Ended 8 SN75ALS161 DW,J.N 2-699
SN751628 DW,N 2-515
SN75ALS162 DW,N 2-707
SN75164B DW,N 2-535
SN75ALS164 DW,N 2-725
SN75ALS165 DW,N 2-735
|EEE 802.3 1BASES Differential 11 SN75061 N 2-395
\EEE 802.3 10BASE5 Differential 2/2 SN75ALS085 NT 2-659
AM26S10C D,J.N 2-21
AM26S11C D,J.N 2-21
. N8T26 D,J,N 2-81
e SN75136 D,J.N 2-439
Single-Ended
SN55138 FK,J 2173
SN75138 D,J,N
o SN75163B DW,J,N 2-527
General-Purpose SN75ALS163 DW,J,N 2-717
SN650768B D.P
SN750768B D,P 2317
SN55116 FK,J
Differential 1 SN75116 D,J.N 2147
SN75117 D,JG,P 2-147
SN75118 D,J.N 2-147
SN75119 D,JG,P 2-147
Texas WP
EXAS
INSTRUMENTS



DATA TRANSMISSION AND CONTROL CIRCUITS

SELECTION GUIDE

line transceivers (continued)

TRANSCEIVERS
DEVICE PAGE
APPLICATION BUS 1/0 OR DRVS/RCVS TYPE PKG NUMBER
PER PACKAGE
SN75ALS053 FN,N 2-639
4 SN55ALS057 JW 2-239
IEEE Std 896.1-1987 Single-Ended SN75ALS057 DW,N 2-647
8 SN55ALS056 JW 2-239
SN75ALS056 DW,N 2-647
IBM 360/370 Single-Ended 3/3 SN751730 DN 2-633
transilators
TRANSLATORS DEVICE PAGE
APPLICATION PACKAGE
o PER PACKAGE TYPE G NUMBER
10K ECL-to-TTL with Latch 5 DP8480 D,N 2-29
10K TTL-to-ECL with Latch 5 DP8481 D.N 2-33
controllers
DESCRIPTION FUNCTION PRODUCT FEATURES DEVICE PACKAGE | 'AGE
TYPE NUMBER
ACET Single ACE without FIFO¥ | Programmable Baud Generation TL16C450 FN,N 2-879
ingle ACE with Parallel
ACET Single ACE with Para 5 | Programmable Interface Characteristics | TL16C451 FN 2.903
Port and without FIFO
| ACE with Parallei
ACE' Dua v‘v: aratie + Programmable Interface Characteristics | TL16C452 FN 2-903
Port and without FIFO
ACET Single ACE with FIFO* Functional Upgrade of the 16C450 TL16C550A FN,N 2-925
P ble Baud Rates:
Converter/Controller | Octal Receiver/Transmitter 5;"::?;:0; aud hates TCM78808 | FN,HAHB | 2-847

T ACE—Asynchronous Communications Element

*FIFO—First In First Out

Texas {'f
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DATA TRANSMISSION CIRCUITS
CROSS-REFERENCE GUIDE

Replacements are based on similarity of electrical and mechanical characteristics as shown in currently published
data. Interchangeability in particular applications is not guaranteed. Before using a device as a substitute, the
user should compare the specifications of the substitute device with the specifications of the original.

Texas Instruments makes no warranty as to the information furnished and 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.

SUGGESTED PAGE SUGGESTED PAGE
AMD TI REPLACEMENT NO. FAIRCHILD TI REPLACEMENT NO.
AM26LS31C AM26LS31C 23 WA9IB3BAC UA9E3BAC 2-956
AM26L532C AM26LS32AC 211 WAIB3TAC UA9637AC 2-961
AM26LS33C AM26LS33AC 211 | uA9637AM UA9637AM 2-961
AM26S10C AM26510C 221 4A9638C uA9638C 2-967
AM26S11C AM26S11C 221 WAQB39AC 4A9639C 2-971
uA9E40C AM26510C 2-21
SUGGESTED PAGE WA641C AM26S11C 2-21
FAIRCHILD TI REPLACEMENT NO.
4A1488C SN75188 2-225 re SUGGESTED PAGE
wA1489AC SN76189A 2-231 TI REPLACEMENT NO.
uA1489C SN75189 2-231 LT1030 LT1030 2-37
WA26LS31C AM26LS31C 2.3
WA26LS32C AM26LS32AC 2-11 SUGGESTED PAGE
wA3486C MC3486 2-59 MOTOROLA TI REPLACEMENT NO.
4A3487C MC3487 266 AM26LS31 AM26LS31C 2-3
4AB5107AM SNE5107A 287 AM26L532 AM26LS32AC 2-11
4AB5107BM SN551078 287 MC1488 SN75188 2.225
4AB5108AM SN55108A 287 MC1489 SN75189 2-231
WAB5108M SN551088 287 MC1489A SN75189A 2-231
4AB5110M SN55110A 2-103 MC26510 AM26510C 2-21
WABE121M SN55121 2-161 MC26511 AM26511C 2-21
uABE122M SN55122 2167 MC3450 MC3450 2.47
WA75107AC SN76107A 287 MC3452 MC3452 2.47
WA75108AC SN75108A 287 MC3453 MC3453 2.65
4A75108BC SN751088 287 MC3481 SN75ALS126 2-251
wA75108C SN751078B 287 MC3485 SN75ALS130 2-257
wA75110C SN75110A 2-103 MC3486 MC3486 2-69
4A75150C SN75150 2-459 MC3487 MC3487 2-65
4AT5154C SN75154 2477 MC55107 SN55107A 2.87
LABT13C SN75121 2161 MC55108 SN55108A 2.87
WABT13M SN55121 2-161 MC75107 SN75107A . 287
WABT14C SN75122 2-167 MC75108 SN75108A 2-87
4ABT14M SN55122 2167 MC75125 SN75125 2-415
WABT23C SN76123 2-405 MC75127 SN75127 2.415
WABT24C SN75124 2-409 MC75128 SN75128 2.427
WA9B14C SN75114 2129 MC75129 SN75129 2.427
4A9614M SNE5114 2-129 MC75140 SN75140 2-445
4A9615C SN75115 2-137 MC145406 SN75C1406 2-387
WA9615M SNE6115 © 2437 MC755110 SN75110A 2-103
4A96172C SN76172 2-545 SN75172 SN75172 2-645
WA96173C SN76173 2553 SN75173 SN76173 2-563
4AS6174C SN76174 2-561 SN75174 SN75174 2-561
4AQE175C SN75175 2569 SN75175 SN75175 2-569
uA6176 SN761768 2327 SN75176 SN751768 2.327
WAQB177 SN761778 2587 SN75177 SN751778 2-587
4A96178 SN751788B 2-587 SN75178 SN751788 2-687

EXAS ‘!i?
INSTRUMENTS
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DATA TRANSMISSION CIRCUITS
CROSS-REFERENCE GUIDE

SUGGESTED PAGE SUGGESTED PAGE
NATIONAL TI REPLACEMENT NO. SIGNETICS TI REPLACEMENT NO.
DP8480 DP8480 2-29 87125 SN75126 2-415
DP8481 DP8481 2-33 87126 SN75ALS126 2-251
DS1488 SN75188 2-225 8T127 SN75127 2-415
DS1489 SN75189 2231 87128 SN76128 2-427
DS1489A SN75189A 2-231 87129 SN75129 2-427
DS14C88 SN75C188 2-369 8T13 SN75121 2-161
DS14C89 SN75C189 2817 8T14 SN75122 2-167
DS14C89 SN75C189A 2817 8723 SN75123 2-405
DS26LS31 AM26LS31C 23 8724 SN75124 2-409
DS26L532 AM26LS32AC 2-11 8726 N8T26 2-81
DS26LS32M AM26LS32AM 2-11 DM7820 SN65182 2-207
DS26LS33C AM26LS33AC 2-11 . DM7830 SN55183 2-217
DS26LS33M AM26LS33AM 211 DM8820 SN75182 2-207
DS26810C AM26810C 2-21 DM8830 SN75183 2217
DS26811C AM26S11C 2-21 MC1488 SN75188 2-225
DS3486 MC3486 259 MC1489 SN75189 2-231
DS3487 MC3487 2-65 MC1489A SN75189A 2-231
DS3695 TL3695 2867
DS3893 SN75ALS053 2-639
DS3896 SN75ALS056 2-647
DS3897 SN75ALS057 2-647
DS55107 . SN551078 287
DS55108 SN55108A 287
DS55109 SN55109A 2-103
DS55110 SN55110A 2-103
DS55113 SN55113 2117
DS55114 SN55114 2-129
DS55115 SN55115 2-137
DS55121 SN55121 2-161
DS55122 SN55122 2-167
DS75107 SN751078 287
DS75108 SN75108B 287
DS75109 SN75109A 2-103
DS75110 SN75110A 2-103
DS75113 SN75113 2-117
DS75114 SN75114 2-129
DS75115 SN75115 2-137
DS75121 SN75121 2-161
DS75122 SN75122 2-167
DS75123 SN75123 2-405
DS75124 SN75124 2-409
DS75125 SN75125 2-415
DS75127 SN75127 2-415
DS75128 SN75128 2-427
DS75129 SN75129 2-427
DS75150 SN75150 2-459
DS75154 SN75154 2-477
DS75207 SN75207 2-617
DS75207 SN752078 2-617
DS75108 SN751088 2.87
DS7820A SN55182 2-207
DS78220 SN55182 2-207
DS7830 SN55183 2-217
DS8820 SN75182 2-207
DSB820A SN75182 2-207
DS8830 SN75183 2-217
T 1/
EXAS
INSTRUMENTS
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CONTROL CIRCUITS
CROSS-REFERENCE GUIDE

Replacements are based on similarity of electrical and mechanical characteristics as shown in currently published
data. Interchangeability in particular applications is not guaranteed. Before using a device as a substitute, the
user should compare the specifications of the substitute device with the specifications of the original.

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.

Manufacturer’s are arranged in alphabetical order.

SUGGESTED PAGE

NATIONAL TI REPLACEMENT NO.
NS16C450 TL16C450 2-879
NS16450 TL16C450 2-879
NS16550A TL16C550A 2-925

NS16C550A TL16C550A

VLSl  SUGGESTED PAGE

TECHNOLOGY INC TI REPLACEMENT NO.
VL16C450 TL16C450 2-879
VL16C451B TL16C451 2-903
VL16C452B TL16C452 2-903
VL16C550 TL16C550A 2-925
SUGGESTED PAGE

WESTERN DIGITAL TI REPLACEMENT NO.
WD8216C450 TL16C450 2-879
WD8216C451 TL16C451 2-903
WD8216C452 TL16C452 2-903

{/
EXAS
INSTRUMENTS
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DISPLAY DRIVERS
SELECTION GUIDE

electroluminescent display drivers

POST OFFICE BOX 655303 » DALLAS, TEXAS 75265

DRIVERS INPUT
DESC. PRODUCT FEATURES PER COMPATIBILITY POWER SUPPLY TYPE PKG
PKG
e 225-V open-drain DMOS outputs SN55551 D
e Serial-in, parallel-out architecture SN55552
°® 50-mA current sink output capability SN65551
* Extremely low steady-state power SN65552
consumption SN75551 EN. N
® Left side (SNXX551) and right side SN75552 ’
(SNXX552) drivers enhance circuit 32
layout
* Monolithic BIDFET integrated circuits SN65557
ROW * Very low steady-state power cMOS SN65558
DRIVERS consumption Vet (logic) = 10.8 V| SN75557 N
® 300-mA output capability to 15V SN75558
* High-voltage open-collector N-P-N
outputs
* 225-V totem-pole BIDFET output SN55563A £
structures SN55564A
* 70-mA output source/sink capability SN65563A
® Very low steady-state power 34 SN65564A EN
consumption SN75563A
* 3-state capabilities SN75564A
* Selectable open-source or open-drain
output
® 60-V totem-pole BIDFET output SN55553 D
structures SN55554
® Serial-in, parallel-out architecture SN65553
® 15-mA sink or source output SN65554
capability SN75553 EN. N
* Top (SNXX553) and bottom SN75554 ’
COLUMN (SNXX5554) drivers enhance circuit 32 cMOS Vce1 (logic) = 10.8 V
DRIVERS layout to 15V
* 90-V output voltage swing capability SN65555
* 15-mA output source and sink SN65556
current capability SN75555 EN. N
* High-speed serially-shifted data input SN75556 ’
* Totem-pole outputs
* Latches on all driver outputs
¢
EXAS
s INSTRUMENTS




DISPLAY DRIVERS
SELECTION GUIDE

vacuum fluorescent display drivers

POST OFFICE BOX 655303 * DALLAS, TEXAS 76265

DRIVERS
DESC. PRODUCT FEATURES PER INPUT POWER SUPPLY TYPE PKG
COMPATIBILITY
PKG
® Serial-in, parallel-out Vcei (logic) = 5V SN65512B
architecture to 16V,
© 60-V totem-pole outputs 12 m Vcez (display) = O SN755128B DW.N
® 25-mA current source to 60 V
output capability
® On-board latches
All features same as Vcet (logic) = 5V SN65518
ANODE, SN65512B except: 32 CMOS, to 15V, ENLN
GRID ® 32 bits for large format TTL Veez (display) = O SN75518 ’
DRIVERS displays to 130 V
FOR ® Serial-in, parallel-out TL48108B
SEGMENT architecture
OR DOT * 60-V totem-pole outputs
MATRIX ® 40-mA current source output 10 DW,N
FORMATS | e Improved direct replacement Vce1 (logic) = 5V TL48108BI
for UCN4810A and cMOS to 15 V,A
TL4810A Vg2 (display) = O
* 70-V output voltage swing to 60 V TL5812
capability
® Drives up to 20 lines 20 FN,N
® Direct replacement for TL5812I
Sprague UCN5812
dc plasma and gas discharge display drivers
DRIVERS INPUT
DESC. PRODUCT FEATURES PER COMPATIBILITY POWER SUPPLY TYPE PKG
PKG
SCAN * 180-V open drain parallel outputs SN751506
LINE ® 220-mA parallel output sink current Vg (logic) = 4 V ET
DRIVERS | e Left side (SN751506) and right side to 6 V SN751516
(SN7515186) drivers enhance circuit layout
DATA ® — 120-V open collector P-N-P parallel a2 CMOS SN751508
LINE outputs
DRIVERS | ® Two parallel high-speed 16-bit shift registers Vcg (logic) = 4.5V T
* L atches on all driver outputs to 5.5 V SN751518
® Top (SN751508) and bottom (SN751518)
drivers enhance circuit layout
i
EXAS
INSTRUMENTS s



DISPLAY DRIVERS
SELECTION GUIDE

ac plasma display drivers

DRIVERS
INPUT
. RES PER POWER SUPPLY TYPE PKG
DESC PRODUCT FEATUI COMPATIBILITY
PKG
igh- v logic) = 10.8 V

* High-speed senafl in 32 (8 bits with 1 cc1 (logic)

parallel-out architecture to 13.2 V SN65500E | FD, JD

of 4 selectors) .
(8 MHz) Veez (display) = O
iti to 100 V
. :?;’;out;zut )transmons o] SNE5500E
e 15 23 ytp t t AN
“mA output eurren cmos SN75500E
AXIS capability
DRIVERS | e X-axis driver

(SNXX500) SNS5501E | FD, JD
® Y-axis driver

(SNXX501)
* Military temperature 32%1 SN65501E

packages available FN, N

(SN55500, SN55501) SN75501E

U
EXAS
INSTRUMENTS
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DISPLAY DRIVERS
CROSS-REFERENCE GUIDE

Replacements are based on similarity of electrical and mechanical characteristics as shown in currently published
data. Interchangeability in particular applications is not guaranteed. Before using a device as a substitute, the
user should compare the specifications of the substitute device with the specifications of the original.

‘Texas Instruments makes no warranty as to the information furnished and 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.

SUGGESTED
GOULD/AMI TI "legE
REPLACEMENT '
$4535 SN75518 3-65
: SUGGESTED
SILICONIX TI PﬁgE
REPLACEMENT :
$19551 SN76551 3-63
S19552 SN75552 3-63
519553 SN75553 3-73
S19554 SN75554 3-73
SUGGESTED
SPRAGUE T P,'\"‘gE
REPLACEMENT '
UCN5810A TL4810B 3-123
UCN5812A TL5812 3-129
UCN5818A SN75618 3-55
UCN5851A SN75551 3-63
UCN5852A SN75552 3-63
UCN5853A SN75553 3-73
UCN5854A SN75554 3-73
SUGGESTED
SUPERTEX T P,G‘gE
REPLACEMENT :
HV51 SN75551 3-63
HV52 SN75552 3-63
HV53 SN75553 3-73
HV54 SN75554 3-73
i
TeExas ‘b
INSTRUMENTS
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PERIPHERAL DRIVERS/ACTUATORS

SELECTION GUIDE

General-Purpose Drivers and Actuators

OFF- DELAY
SWITCHING STATE OUTPUT | DRIVERS | OUTPUT INPUT TIME
VOLTAGE CURRENT PER CLAMP FUNCTION TYPE PKG | PAGE
VOLTAGE CAPABILITY TYP
MAX (V) (mA) PACKAGE| DIODES
MAX (V) (ns)
20 30 300 2 NO TTL AND 18 |SN55451B|FK,JG| 4-23
20 30 300 2 NO TTL NAND 25 |SN55452B|FK,JG| 4-23
20 30 300 2 NO TTL OR 18 |SN55453B|FK,JG| 4-23
20 30 300 2 NO TTL NOR 26 |SN55454B|FK,JG| 4-23
20 30 300 2 NO TTL AND 18 |SN75451B|D,P 4-23
20 30 300 2 NO TTL NAND 25 |SN75452B|D,P 4-23
20 30 300 2 NO TTL OR 18 |SN75453B|D,P 4-23
20 30 300 2 NO TTL NOR 26 |SN75454B|D,P 4-23
24 24 500 2 YES TTL MOS DRIVER 35 |SN75372 |D,P 4-39
24 24 500 4 YES TTL MOS DRIVER 35 |SN75374 (D,N 4-49
30 35 300 2 NO TTL AND 28 |SN55461 |FK,JG| 4-31
30 35 . 300 2 NO TTL NAND 38 |SN55462 (FK,JG| 4-31
30 35 300 2 NO TTL OR 28 |SN55463 |FK,JG| 4-31
30 35 300 2 NO TTL NOR‘ 35 |SN55464 |FK,JG| 4-31
30 35 300 2 NO TTL AND 28 |SN75461 |D,P 4-31
30 35 300 2 NO TTL NAND 38 |SN75462 |D,P 4-31
30 35 300 2 NO TTL OR 28 |SN75463 |D,P 4-31
SERIAL TO
30 24 1000 8 YES TTL,CMOS PARALLEL 2000 {TPIC2801 {KV 4-141
POWER CHIP
35 70 500 4 YES TTL,CMOS INVERT W ENAB | 1050 |SN75437A|NE 4-65
35 70 600 4 YES TTL,CMOS INVERT W ENAB 750 SN75435 NE 4-59
35 70 1000 4 YES TTL,CMOS INVERT W ENAB| 1050 [SN75438 |NE 4-65
35 50 1250 4 YES TTL INVERT 500 |ULN2064 |NE 4-163
35 50 1250 4 YES MOS INVERT 500 |ULN2066 [NE 4-163
35 50 1250 4 YES TTL,CMOS INVERT 500 |ULN2068 |NE 4-169
35 50 1250 4 NO TTL,CMOS INVERT 500 |ULN2074 |NE 4-175
45 45 1000 4 YES TTL,CMOS AND 2000 [TPIC2404 |KN 4-123
55 70 350 2 YES TTL,CMOS AND 300 {SN75446 |D,P 4-77
55 70 350 2 YES TTL,CMOS NAND 300 |SN75447 |D,P 4-77
55 70 350 2 YES TTL,CMOS OR 300 |SN75448 |D,P 4-77
55 70 350 2 YES TTL,CMOS NOR 300 |SN75449 |D,P 4-77
50 70 500 4 YES TTL,CMOS INVERT W ENAB | 1050 |SN75436 |NE 4-65
50 50 350 7 YES TTL,CMOS,PMOS| INVERT 250 |ULN2001A|D,N 4-155
50 50 350 7 YES 25 V PMOS INVERT 250 |ULN2002A|D,N 4-155
50 50 350 7 YES TTL,CMOS INVERT 250 |ULN2003A|D,N 4-155
50 50 350 7 YES 15 V MOS INVERT 250 {ULN2004A|D,N 4-155
50 50 350 7 YES TTL INVERT 250 |ULN200O5A|D,N 4-155
50 50 1300 4 YES TTL,CMOS INVERT W ENAB | 1500 |SN75439 |NE 4-71
50 80 1500 4 YES TTL INVERT 500 [ULN2065 |NE 4-163
50 80 1500 4 YES MOS INVERT 500 |ULN2067 |NE 4-163
50 80 1500 4 YES TTL,5 V MOS INVERT 500 [|ULN2069 |NE 4-169
50 80 1500 4 NO TTL,5 V MOS INVERT 500 |ULN2075 |NE 4-175
i
EXAS
INSTRUMENTS
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PERIPHERAL DRIVERS/ACTUATORS
SELECTION GUIDE

General-Purpose Drivers and Actuators (Continued)

SWITCHING sgf\:: g | OUTPUT | DRIVERS | OUTPUT INPUT Dﬁ:ﬁ:
VOLTAGE CURRENT| PER CLAMP FUNCTION TYPE PKG | PAGE
max (v | VOLTAGE| Al |packaGE| DIODES CAPABILITY . TYp
MAX (V) (ns)
55 70 300 2 NO |TTL AND 28 |sN75471 |[D,P [ 4-91
55 70 300 2 NO | TTL NAND 38 |sN75472 |D,P | 4-91
55 70 300 2 NO |TTL OR 28 |sN75473 |D,P | 4-91
55 70 300 2 YES |TTL,CMOS AND 200 |SN75476 |D,P | 4-97
55 70 300 2 YES |TTL.CMOS NAND 200 |SN75477 |D,P | 4-97
55 70 300 2 YES |TTL,CMOS OR 200 |SN75478 |D,P | 4-97
55 70 300 2 YES |TTL,CMOS NOR 200 |SN75479 |D,P [ 4-97
60 60 100 4 YES |TTL,CMOS,MOS [TELECOM RY DRV| 1000 |DS36801 [D,J.N| 4-3
60 60 1000 4 YES |TTL,CMOS INVERT TPIC2406 [KN | 4-129
60 100 350 7 YES |TTL INVERT 250 |SN75465 |D,N | 4-83
60 100 350 7 YES | TTL,CMOS,PMOS|INVERT 250 [SN75466 [D,N | 4-83
60 100 350 7 YES |25V PMOS INVERT 250 |SN75467 |D,N | 4-83
60 100 ' 350 7 YES |TTL,CMOS INVERT 250 |SN75468 [D,N | 4-83
60 100 350 7 YES |15V MOS INVERT 250 |SN75469 |D,N. | 4-83
Motor Drivers and Power Actuators
SWITCHING sgi:E OUTPUT | DRIVERS | OUTPUT INPUT DTE|LMAEY
VOLTAGE CURRENT| PER CLAMP FUNCTION TYPE PKG |PAGE
VOLTAGE CAPABILITY TYP
MAX (V) (mA) | PACKAGE | DIODES
MAX (V) (ns)
36 36 600 4 YES |TTL HALF-H DRIVER 600 |L293D NE 4-11
36 36 1000 4 NO | TTL HALF-H DRIVER 600 |L293 NE 4-7
36 36 1000 4 YES | TTL,CMOS HALF-H DRIVER 600 |SN754410| NE 4-103
36 36 1000 4 NO | TTL,CMOS HALF-H DRIVER 600 |SN754411| NE 4-109
46 46 2000 2 NO | TTL FULL-H DRIVER L298 KV 4-15
46 46 2000 2 NO |TTL FULL-H DRIVER TPIC0298 | KV 4-115

Texas {'f
INSTRUMENTS
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PERIPHERAL DRIVERS/ACTUATORS
CROSS-REFERENCE GUIDE

Replacements are based on similarity of electrical and mechanical characteristics as shown in currently published
data. Interchangeability in particular applications is not guaranteed. Before using a device as a substitute, the
user should compare the specifications of the substitute device with the specifications of the original.

Texas Instruments makes no warranty as to the information furnished and 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.

SUGGESTED SUGGESTED
FAIRCHILD I PIG‘SE MOTOROLA T Pl\’:‘gE
REPLACEMENT . REPLACEMENT :
pA75451 SN75451B 4-23 ULN2003 ULN2003A 4-155
pA75452 SN75452B 4-23 ULN2004 ULN2004A 4-155
NA At P ULN2064 ULN2064 4-163
~ ULN2065 ULN2065 4-163
pA75461 SN75461 4-31 ULN2066 'ULN2066 4-163
pA75462 SN75462 4-31 ULN2067 ULN2067 4-163
wor  waws o | e um b
MC1413 ULN2003A 4-155
ULN2074 ULN2074 4-175
#A3680 DS3680 4-3 ULN2075 ULN2075 4175
wA9665 ULN2001A 4-155
wA9666 ULN2002A 4-155 SUGGESTED PAGE
wA9667 ULN2003A 4185 NATIONAL Tl NO
1A9668 ULN2004A 4-155 REPLACEMENT :
uA75471 SN75471 4-91 DS3611 SN75471 4-91
uA75472 SN75472 4-91 DS3612 SN75472 4-91
uA75473 SN75473 4-91 DS3613 SN75473 4-91
DS3658 SN75437A 4-65
SUGGESTED PAGE
MOTOROLA TI NO DS3668 SN75435 4-59
REPLACEMENT ' DS3680 DS3680 4-3
MC1411 ULN2001A 4-155 5S75361 SN75372 4.39
MC1412 ULN2002A 4-155 DS75365 oN75374 P
MC1413 ULN2003A 4155
MC1413T SN75468 4-83 DS75451 SN75451B 4-23
MC1416 ULN2004A 4-155 DS75452 SN754528 4-23
v swems  an | Dm0
MC1473 SN75478 4-97
MC1474 SN75479 4-97 DS75461 SN75461 4-31
SN754518B SN754518 4-23 gz;gzg; gn;gigg igl
SN754528 SN754528 4-23
SN75453B SN754538 4-23 LM3611 SN75471 4-91
SN754548 SN754548 4-23 LM3612 SN75472 4-91
ULN2001 ULN2001A 4155 LM3613 SN75473 491
ULN2002 ULN2002A 4185 LM75453 SN754538 4-23
Ti {l’
EXAS
INSTRUMENTS
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PERIPHERAL DRIVERS/ACTUATORS
CROSS-REFERENCE GUIDE

SUGGESTED PAGE SILICON SUGGESTED PAGE
RIFA n NO GENERAL Tl
REPLACEMENT : REPLACEMENT NO.
PBD352301 ULN2001A 4-155 $G2023 SN75468 4-83
PBD352302 ULN2004A 4-155 SG2024 SN75469 4-83
e WG 4 cme wmes  am
SG75452 SN754528 4-23
PBD352311 SN75466 4-83 SG75463 SN75453B 4-23
PBD352312 SN75469 4-83 SG75454 SN754548 4-23
S
SG75462 SN75462 4-31
SUGGESTED oace SG75463 SN75463 4-31
SGS-ATES TI o SG75473 SN75473 4-91
REPLACEMENT :
L201 ULN2001A 4-155 SUGGESTED PAGE
L202 ULN2002A 4-155 SPRAGUE m NO.
L203 ULN2003A 4-155 REPLACEMENT
L204 ULN2004A 4-155 UDN-2541 SN75437A 4-65
1293 L293 47 UDN-3611 SN75471 4-91
L293 SN7544111 4109 UDN-3612 SN75472 4-91
L293D L293D 411 UDN-3613 SN75473 4-91
t ]
L2930 Shoano P UDN-5711 SN75476 4-97
UDN-5713 SN75478 4-97
ULN2001 ULN2001A 4-155 UDN-5714 SN75479 4-97
ULN2002 ULN2002A 4-155 UDN-6722 SN75477 4-97
i WER DS | L wween
ULN-2002 ULN2002A 4-155
ULN2064 ULN2064 4163 ULN-2003 ULN2003A 4-155
ULN2065 ULN2065 4-163 ULN-2004 ULN2004A 4-155
ULN2066 ULN2066 4-163 ULN-2005 ULN200SA 4-155
ULN2067 ULN2067 4-163 ULN.2021 SN75466 83
ULN2068 ULN2068 4-169
ULN2069 ULN2069 4-169 ULN-2022 SN75467 4-83
ULN-2023 SN75468 4-83
ULN2074 ULN2074 4-175 ULN-2024 SN75469 4-83
ULN2075 ULN2075 4175 ULN-2025 SN75465 4-83
ULN-2064 ULN2064 4-163
SILICON SUGG.ESTED PAGE ULN-2065 ULN2065 4-163
GENERAL NO. ULN-2066 ULN2066 4-163
REPLACEMENT ULN-2067 ULN2067 4-163
SG2001 ULN2001A 4-155 ULN-2068 ULN2068 4-169
SG2002 ULN2002A 4-155 ULN-2069 ULN2069 4-169
SG2003 ULN2003A 4-155
<2004 ULN2004A 4158 ULN-2074 ULN2074 2-175
ULN-2075 ULN2075 2-175
SG2022 SN75467 4-83

tConsult product data sheet for possible slight product differences.

TeExAas "@
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PERIPHERAL DRIVERS/ACTUATORS
CROSS-REFERENCE GUIDE

SUGGESTED

UNITRODE Tl PI\’i‘gE
REPLACEMENT -
L293 L1293 47
L293 SN7544111 4-109
L293D L293D 411
L293D SN7544107 4-103
L298 L298 415

tConsult product data sheet for possible slight product differences.
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AM26LS31C
QUADRUPLE DIFFERENTIAL LINE DRIVER

D2433, JANUARY 1979-REVISED MAY 1990

® Meets EIA Standard RS-422-A

® Operates From a Single 5-V Supply
® TTL Compatible

¢ Complementary Outputs

¢ High Output Impedance in Power-Off
Conditions

¢ Complementary Output Enable Inputs

description

The AM26LS31C is a quadruple complementary-
output line driver designed to meet the
requirements of EIA Standard RS-422-A and
Federal Standard 1020. The 3-state outputs have
high-current capability for driving balanced lines
such as twisted-pair or parallel-wire transmission
lines, and they provide a high-impedance state in
the power-off condition. The enable function is
common to all four drivers and offers the choice of
an active-high or active-low enable input. Low-
power Schottky circuitry reduces power
consumption without sacrificing speed.

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

logic symbolt

=1

EN

12[:

o O

1Y
1A — 3
V>‘—"“ 12

2y
>~ 5
3y
~ 1,
15 ———— 4Y
¥13 az

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

2A

3A

4A

D, J, OR N PACKAGE

(TOP VIEW)
1A[] 1 ~J 16[] Veo
1Y [ 2 15[] 4A
1Z[] 3 14f] 4Y
ENABLE G[] 4 13} 42
2zZ[] s 12[] ENABLE G
2Y[l s 11[] 82
2A[] 7 10f] 8Y
GND[] 8 o[l 3A

FUNCTION TABLE (EACH DRIVER)

INPUT

ENABLES

G

OUTPUTS

[2]

Y

XrIrIl|»

mXXII

Irr XX

Nr-rIrzI
NIrIr|N

H = high level
L =low level
X = irrelevant

Z = high impedance (off)

PRODUCTION DATA documents contain information current
as of publication date, Products conform to specifications per
the terms of Texas F

does not include testing of all

parameters. TEXAS
prremeer INSTRUMENTS

% Copyright © 1990, Texas Instruments Incorporated
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AM26LS31C

QUADRUPLE DIFFERENTIAL LINE DRIVER

logic diagram (positive logic)

: :?I);E
12
G 2
1 1Y
1A ————— 3
1z
L
6
7 2Y
2z
L
10
9 3Y
3A 1"
' 3z
14
15 ay
4A 13
az
schematic (each driver)
. INPUT A
<l7 I\’| ) 22kQ
XIJ
P p—
3
v I¥ ,
9Q ﬁ
* 4 P ) A 4
OUTPUTY e _jm
1? ¥

—
3 |
|

I

I

I

I

I

I

I

|

|

COMMON TO ALL FOUR DRIVERS

cc :‘1,7 '
| =it L | e
| v DRIVERS
I ENABLE i v I
G b ™ iy g
I ENIEBLE N ) 4 ]
| y S 4 ) b 4 |
La-nounn T J
All resistor values are nominal.
Texas *I‘
INSTRUMENTS
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AM26LS31C
QUADRUPLE DIFFERENTIAL LINE DRIVER

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

Supply voltage, Voo (888 Note 1) ..o 7V
INPUL VO AGE . e e i e 7V
Output off-state VOIAgGE ... ... 55V
Continuous total dissipation ...........c.coiiiiiiiiiiiiiiiiii See Dissipation Rating Table
Operating free-air temperature range . ........vietirtinn i i 0to 70°C
Storage temperature FaNge ... ...ttt e — 65 to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package ..................... 300°C

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package ................ 260°C

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

DISSIPATION RATING TABLE

Ta=25°C DERATING FACTOR Ta=70°C
PACKAGE POWER RATING ABOVE Tp = 25°C POWER RATING
D 950 mW 7.6 mW/°C 608 mwW
J 1025 mW 8.2mW/°C 656 mW
N 1150 mW 9.2 mW/°C 736 mW

recommended operating conditions

MIN NOM MAX | UNIT
Supply voltage, Voo 4.75 5 5.25 \%
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
. _Texas *
MENTS
INSTRUMEN -
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AM26LS31C

QUADRUPLE DIFFERENTIAL LINE DRIVER

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

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Input clamp voltage Voo =475V, Ij=—18mA -15 \'4
VOH High-level output voltage Vec =475V, lgoH=—-20mA 25 \4
VoL Low-level output voltage Voo =475V, loL=20mA 0.5 Vv
Vo=05V —-20
loz Off-state (high-impedance-state) output current Vec =475V [y 0-25V 20 HA
Iy Input current at maximum input voltage Vec =525V, V=7V 0.1 mA
IH High-level input current Vec =525V, V=27V 20 [17.
L Low-level input current Vcc=5.25V, V=04V —-0.36f mMA
los Short-circuit output current¥ Voo =5.25V -30 -150] mA
Icc Supply current Voe =5.25V, All output disabled 32 80 mA
T Al typical values are at Vog = 5 V and Ta = 25°C.
¥ Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second.
switching characteristics, Vgg =5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Propagation delay time,
tPLH low-to-high-level output 1 20 ns
Propagation delay time, CL=30pF, SeeFigure1, S1 and S2 open
PHL  pigh-to-low-level output R
gh-to-low-level outp
Output-to-output skew 1 6 ns
tpzH  Output enable time to high level CL=30pF, RL=75Q, See Figure 1 25 40 ns
tpzL  Output enable time to low level CL=30pF, R_=180%, See Figure 1 37 45 ns
tpHz  Output disable time from high level Gl =10 oF . 21 30 ns
tpLz _ Output disable time from low level L=10P%  SeeFigure!,  S1and S2closed 23 35| ns
TeXAS s
INSTRUMENTS
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AM26LS31C
QUADRUPLE DIFFERENTIAL LINE DRIVER

PARAMETER MEASUREMENT INFORMATION

——————— 3V
Input A 1.3V 1.3V
| | ov
See Note B
( ) :‘_ tpy —b P tPHL
! ——— VoH
| |
OutputY | 15V
| \Y/
| Skew—H> : Skew—ie—  OF

tPHL —=<—————>: ¢ tpLH —>}

| ly VoH
Output Z K 15V 7'
—. VoL

PROPAGATION DELAY TIMES AND SKEW

Enable G ——— i — 3V
15V 51; (See Note C) %1.5V
-/ N— ov

Enable G — | — —

Iﬁ—‘ tpzL —’1 tpLz —lﬁ—"‘“’l

45V | | 1 Closed

Waveform 1 S1 Closed 5& 15V | | S2 Closed ~1.5V
(See Note D) | s20pen ___I___‘)H = 13: ——— VoL

{ | 05V

[¢— tpzH -—): tpz —i¢ ) | 05V

|
Waveform 2 S10Open | —_— ::i —_— V?gv
15V =~1.
(See Note D) $2 Closed 7(_ T oy S1 Closed
S2 Closed
ENABLE AND DISABLE TIMES
VOLTAGE WAVEFORMS
Test Point Vee
180 Q

From Output
Under Test

CL
(See Note E

PN

TEST CIRCUIT
NOTES: A. Allinput pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Z5 ~ 50 Q, ty s 15 ns, and tf s 6 ns.
B. When measuring propagation delay times and skew, switches S1 and S2 are open.
C. Each enable is tested separately.
D. 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.

E. Cy includes probe and jig capacitance.

Figure 1. Switching Times

Texas
INSTRUMENTS
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AM26LS31C

QUADRUPLE DIFFERENTIAL LINE DRIVER

TYPICAL CHARACTERISTICS
OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
ENABLE G INPUT VOLTAGE ENABLE G INPUT VOLTAGE
4 U 4 -
Vec =525V 'I;A = 70°(|2
Vee=5V [ (~
Vec =475V —o°
3 3 Ta=0°C
7 7 Ta=25°C
o o A= -1
o o
8 g
S 2 S 2
5 5
g 2
3 3
ol ol Veg=5V
o Load =470 Q o Load =470 Q
> 1~ to Ground > 1~ to Ground
See Note 2 See Note 2
Ta =25°C
0 Z 0 2.4
0 1 2 1 2 3
Vi - Enable G Input Voltage ~ V Vi - Enable G Input Voltage -V
Figure 2 Figure 3
OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
ENABLE G INPUT VOLTAGE ENABLE G INPUT VOLTAGE
6 T T T 8 | l
Vecc =525V Load =470 Q to Ve Vee=5V
Ta=25°C =
Vec=5V \| A 5 Load =470 Q to Vce
*[Vee=am5V SeeNote3 \ See Note 3
> ) >I Ta =70°C
1
& a4 3 s
s \ g
2 \\ S Ta=25°C \
5 3 5 3 t
= a2 |
: \ : wee i
| I
” 2 “\ ” 2 \ \ \
1 1 \ \
(4] m 0 %
0 1 2 1

V) - Enable G Input Voltage — V

Figure 4

2 3

V| - Enable G Input Voltage -V

Figure 5

NOTES: 2. The A input is connected to Vg during the testing of the Y outputs and to ground during testing of the Z outputs.
3. The A input is connected to ground during the testing of the Y ouputs and to Vo during the testing of the Z outputs.

2-8

*p
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AM26LS31C
QUADRUPLE DIFFERENTIAL LINE DRIVER

TYPICAL CHARACTERISTICS
HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
vs vs
FREE-AIR TEMPERATURE HIGH-LEVEL OUTPUT CURRENT
) Vee =5V ) \\ l | ]
> See Note 2 —— L Vcg=5.25V
| i T~ \\( -Vec =8V
g 4 o N /’< Voo =475V
g Io0H =—20 mA § <
5 - 2 ~ o<\
= | "] > ~& T
> -
ER e - ] 3 ~—\
2 = IoH =—40 mA 2 I~~~
s 5 ™)
g ]
> >
3 2 ]
4 4
K= =)
T T
1 1 1
5 5 Ta = 25°C
A =
g > See Note 2
0 L |
0 % 50 7% 0 -20 -40 -60 -80 100
Ta — Free-Air Temperature — °C IoH — 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
0.5 1 T
Vee=5V Tp = 25°C
loL =40 mA 09~ Sge Note 3
> See Note 3 >
! 04 1 08 /
[ [
o o
£ L g o7 V4
E S s A~
0.3 5 O >
{;:" .:g'- Veg=4.75V //
<] 3 05 -
§ o % 0a ’/// Vec =525V
§ § 0.3 VA
' 0 Y /A
S L |7
0.1
0 0
[} 25 50 75 0 20 40 60 80 100 120
T — Free-Air Temperature - °C ipl — Low-Level Output Current — mA
Figure 8 Figure 9

NOTES: 2. The A input is connected to Vg during the testing of the Y outputs and to ground during testing of the Z outputs.
3. The Ainput is connected to ground during the testing of the Y outputs and to V¢ during the testing of the Z outputs.

i
Texas ‘V
INSTRUMENTS
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AM26LS31C
QUADRUPLE DIFFERENTIAL LINE DRIVER

TYPICAL CHARACTERISTICS

Y OUTPUT VOLTAGE Y OUTPUT VOLTAGE
vs vs
DATA INPUT VOLTAGE DATA INPUT VOLTAGE
5
No Load No Load
Ta=25°C Ta=25°C

> Ve =525V | > Ta=70C |

! ( Veg=5V I I

5 d Vee =475V E‘ s TA=0C

S S

H 2 Ta=25C —1D

£ 3 A=

3 L

2 L
1
0

1 2 3 0 1 2 3
V) —Data Input Voltage -V V) - Data Input Voltage -V
Figure 10 Figure 11
i
INSTRUMENTS
2-10
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

D2434, OCTOBER 1980—REVISED SEPTEMBER 1986

® AM26LS32A Meets EIA Standards AM26LS32AC, AM26LS33AC . . . D, J, OR N PACKAGE
RS-422-A and RS-423-A AM26LS32AM, AM26LS33AM . . . J PACKAGE
(TOP VIEW)
® AM26LS32A Has *7-V Common-Mode
Range With *+200-mV Sensitivity 1B E 1 Use Elvac
1A L2 15| 14B
® AM26LS33A Has *15-V Common-Mode 1v s 14[]4A
Range With +500 mV Sensitivity G[s 13[4y
@ Input Hysteresis . . . 50 mV Typical 2v[Js 12[JG
. 2ads  11[d3Y
® Operates From a Single 5-V Supply 2817 10[]3A
® Low-Power Schottky Circuitry GND [ |8 o[138
® 3-State Outputs
AM26LS32AM, AM26LS33AM . . . FK PACKAGE
® Complementary Output Enable Inputs (TOP VIEW)
® Input Impedance . .. 12 k2 Min < o % >8 o
@ Designed to Be Interchangeable With TS TTCTTT
Advanced Micro Devices AM26LS32C and 3 21207109
AM26LS33C 1Ypa 18[] 4A
GQs 173 4y
description NC6 16[JNC
2yp7 15[] G
The AM26LS32A and AM26LS33A are 2ahs a3y
quadruple line receivers for balanced and 9 1011 12 13
unbalanced digital data transmission. The enable oMmoe
function is common to all four receivers and Q2288
[G]

offers a choice of active-high or active-low input.
Three-state outputs permit connection directly
to a bus-organized system. Fail-safe design
ensures that if the inputs are open, the outputs
will always be high.

Compared to the AM26LS32C and the AM26LS33C, the AM26LS32A and AM26LS33A incorporate an
additional stage of amplification to improve sensitivity. The input impedance has been increased resulting
in less loading of the bus line. The additional stage has increased propagation delay; however, this will
not affect interchangeability in most applications.

The AM26LS32AC and AM26LS33AC are characterized for operation from 0°C to 70°C. The

AM26LS32AM and the AM26LS33AM are characterized for operation over the full military temperature
range of —55°C to 125°C.

NC—No internal connection

FUNCTION TABLE (EACH RECEIVER)

DIFFERENTIAL ENABLES
— UTPUT
INPUT G G 0
H X H
Vip = V:
D TH X L H
H X ?
VTL = Vip = VTH X L 5
H X L
Vip = V:
ID TL X L L
X L H z

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

Z = high impedance (off), ? = indeterminate
PRODUCTION DATA documents contain information Copyright © 1986, Texas Instruments Incorporated
current as of publication date. Products conform to Q‘
specifications per the terms of Texas Instruments TEXAS

necessarily include It,;sn:‘i:;ﬁ:fn aPIII paramet:rns?s ot lN STRUM ENTS

POST OFFICE BOX 656303 « DALLAS, TEXAS 75265 2-11



AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

logic symbolt

logic diagram (positive logic)

G W >1 pC)
g 2 EN g2
. = 2 i
2 ob 1A
1A 2 | 9 (3) v . (3) 1y
s Y 1
{6) Y
2A (5) (6)
28 1 ] v 2A 5) 5y
(10) (7)
3A — (LLI 2B
3 19 n \
(14) (10
an —— (13) 3A 1
ETN — 4 © LY
3B
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 14)
IEC Publication 617-12. 4A (13) ay
Pin numbers shown are for D, J, and N packages. 48 (15)
schematics of inputs and outputs
EQUIVALENT OF EACH EQUIVALENT OF EACH ENABLE INPUT TYPICAL OF ALL QUTPUTS
DIFFERENTIAL INPUT
Vee $ B - Vece ———— —— — ——¢— Vcc
<€8.3 k@ 85 Q
NOM rNOM
20 k0 ENABLE
INPUT—'-\INOVE— 3 L OUTPUT
i
TExas b
INSTRUMENTS
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

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

from case for 60 seconds

AM26LS32AC AM26LS32AM UNIT
AM26LS33AC AM26LS33AM
Supply voltage, Ve (see Note 1) 7 7 \
Input voltage, any differential input +25 +25 \"
Differential input voltage (see Note 2) +25 +25 \%
Continuous total power dissipation See Dissipation Rating Table
Operating free-air temperature range Oto 70 -55to 125 °C
Storage temperature range - 65 to 150 -65 to 150 °C
Lead temperature 1,6 mm (1/16 inch) D or N package 260 oc
from case for 10 seconds
Case temperature for 60 seconds FK package 260 °C
Lead temperature 1,6 mm (1/16 inch) J package 300 300 oc

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 mW -
FK 1376 mW 11.0 mw/°C 880 mW 275 mW
J (C-SUFFIX) 1025 mW 8.2 mW/°C 656 mW -
J (M-SUFFIX) 1375 mW 11.0 mw/°C 880 mW 275 mW
N 1150 mW 9.2 mW/°C 736 mW —

recommended operating conditions

AM26LS32AC AM261L832AM
AM26LS33AC AM26LS33AM UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vg 4.75 5 b5.25 4.5 5 5.5 \
High-level input voltage, V|4 2 2 \%
Low-level input voltage, V| 0.8 0.8 \4
Common-mode input voltage, Vic AM26LS32AC, AM26LS32AM +7 +7 v
AM26LS33AC, AM26LS33AM +15 +15
High-level output current, loH -440 —-440 nA
Low-level output current, gL 8 8 mA
Operating free-air temperature, TA 0] 70 | —-55 125 °C
TEXAS ‘t?
INSTRUMENTS
POST OFFICE BOX 655303 » DALLAS, TEXAS 75265 2-13



AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

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

PARAMETER TEST CONDITIONS MIN TYPT  MAX UNIT
Differential input AM26LS32A 0.2
W Vo =V, in, | = —440 pA \
TH  high-threshold voltage 0 = YoHmin. T0H s AM26LS33A 05
Differential input AM26LS -0.2%
vrL ifferential inpu Vo = 045V, gL = 8 mA 32A - v
low-threshold voltage AM26LS33A -0.5
Vhys Hysteresis, VT4 — VT _8 50 mV
VIK Enable input clamp voltage Vee = MIN, I} = =18 mA -1.5 \Y%
Vee = MIN, Vip =1V, '32AC, '33AC 2.7
% High-level output volt =
OH  High-level output voltage ViG) = 0.8V, IoH = —440 A | '32AM, '33AM| 25 v
Vee = MIN, Vp= -1V, loL = 4 mA 0.4
\2 Low-level output volt
oL ow-level output voltage V(@) = 0.8V oL = 8 mA 0.45 v
oz Off-state (high-impedance-state) Vee = MAX Vo = 2.4V 20 A
output current Vo =04V -20
| Line input current V) =15V, Other input at —10 V to 156 V 1.2 A
inpu T m
! i Vi = —15V,  Other inputat —15 V t0 10 V 1.7
li(EN)  Enable input current V) =55V 100 rA
WH High-ievel enable current Vy =27V 20 pA
L Low-level enable current V) =04V -0.36 mA
ri Input resistance Vic = - 15V to 15 V, One input to AC ground 12 15 kQ
los Short-circuit output current! Vee = MAX -15 -85 mA
Icc Supply current Vee = MAX, All outputs disabled 52 70 mA

TAll typical values are at Vcg = 5V, Ta = 26°C, and Vic = 0.

+The algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet for threshold
levels only.

§Hysteresis is the difference between the positive-going input threshold voltage, VT +., and the negative-going input threshold voltage,
VT —. See Figures 10 and 11.

INot 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, Vc¢c = 5V, Ta = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

t Propagation delay time, low-to-high-level output 20 35

pLH Propagation celay time, ow7o 9 e CL = 15 pF, See Figure 1 ns
tpHL _ Propagation delay time, high-to-low-level output 22 35 ns
1, Output enable time to high level 17 22

PZH P - 0 nigh eve CL = 15 pF, See Figure 1 ns
tpzL  Output enable time to low level 20 25 ns
t Output disable time from high level 21 30

PHz uiput CIsabe T8 Tom o 2ve CL = 5pF,  See Figure 1 ns
tprz  Output disable time from low level 30 40 ns

]
INSTRUMENTS
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

PARAMETER MEASUREMENT INFORMATION

TEST v,
cc
POINT RL = 2 ko
INPUT
s1
FROM OUTPUT
UNDER TEST (See Note B) !
CL :t 5 ko QUTPUT
(See Note A) “ l > ¢
= s2

el

TEST CIRCUIT

—» |[&=5ns
90%
1.3V

—» [—=<5ns
90%
1.3V

I
| (See Note C)
|

ENABLE 10% 10%

S1 and S2 closed

VOLTAGE WAVEFORMS FOR tp| H. tPHL

—»| |¢=5ns

—» l4¢=<5ns
ENABLE

——> 55370 1 0sea 0V
tpzH . v I‘——ﬂ—thL |
| +—Q-: OH S2 closed 1av
o2 cinen ! tpLz =1,
outpur S2 closed 1.3V 1 ~1.4V  OUTPUT 1.3V —F—_—jﬁ_
tPHZ e ¥ 31 closed S1 closed f ¥ _
S2 closed S2 open

VOLTAGE WAVEFORMS FOR tpHz. tpzH

NOTES: A. C includes probe and jig capacitance.
B. All diodes are 1N3064 or equivalent.

C. Enable G is tested with G high; G is tested with G low.

= VoL
0.5V K
VOLTAGE WAVEFORMS FOR tpy 7. tpzL

FIGURE 1

Texas

*p
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM

QUADRUPLE DIFFERENTIAL LINE RECEIVERS

Vs

TYPICAL CHARACTERISTICS
HIGH-LEVEL OUTPUT VOLTAGE

HIGH-LEVEL OUTPUT CURRENT

HIGH-LEVEL OUTPUT VOLTAGE

Vs

FREE-AIR TEMPERATURE

POST OFFICE BOX 655303 « DALLAS, TEXAS 75265

5 T 1 5
Vip = 0.2V _|
> Ta = 25°C >
g g 4
= =
= £
R S =
3 3 \\ é 3
5 N 5
= N Vce = 5.25V =
: 2 \\g L1 s,
2 NN Ve =5V 4
£
k=2
T Vee = 475V \\\ 2
Lo W L 1pVec=5V
>o \k =) Vip = 0.2V
N > TloH = -440 4A
0 i\ o | | |
0 -10 -20 -30 -40 -50 0 10 20 30 40 50 60 70 80
10H— High-Level Output Current—mA Ta—Free-Air Temperature— °C
FIGURE 2 FIGURE 3
LOW-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
Vs Vs
LOW-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURE
0.6 T 0.5
Vee =5V /
> o Ta = 25°C / >
g °° v 2 0.4
s / 8
3 -
> 04 2
5 5 03
g g
S o3 v 3
- :
I / 3
; 0.2 / E
-
! I
= L, 01rVecc =65V
o 01 o Vip = 0.2V
FI0|_ = 8 mA
(o] 0 | |
0 5 10 15 20 25 30 0 10 20 30 40 50 60 70 80
loL—Low-Level Output Current—mA Tp—Free-Air Temperature— °C
FIGURE 4 FIGURE 5
i
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE OUTPUT VOLTAGE
Vs Vs
ENABLE G VOLTAGE ENABLE G VOLTAGE
T : 5 . . .
Vip = 0.2V | [ Vee = 5V
~Ta = 25°C t t rVip = 0.2V
Load = 8 kQ Vge = 55V Load = 8 kQ to ground
- A 4 _ 700c~TA = 25°C
> to ground Veg = 5V . TA = 70°C ,
| | 4 i0
@ i i ) T
E’ Vege = 45V g 3 Ta = 0°C _
(=] o
> >
- -
3 =3
g g
5 5 2
3 3
o o
> >
1
0
0 05 1 1.5 2 25 3 0 05 1 1.5 2 2.5 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
Vee = 5.5V i I Ve = 5V
e R\ Vip = -0.2V Vip= -0.2V
Ve =5V Ta = 25°C 5 load = 1 kQ to V¢
> Vce = 45V ||Load = 1 kQ to Vce >
|
|
g g 9
£ ';6 Ta = 25°C ¥ le— TA = 0°C
> < 3 |
= 3 ] |
Q
g 5 Ta = 70°C ¥
8 (<]
| [
o
> g
1
0
05 1 1.5 2 25 3 0 05 1 15 2 25 3
Enable G Voltage—V Enable G Voltage—V
FIGURE 8 FIGURE 9
i
TeExas b
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

Vo —Output Voltage—V

DIFFERENTIAL INPUT VOLTAGE

TYPICAL CHARACTERISTICS

AM26LS32A
OUTPUT VOLTAGE

Vs

AM26LS33A
OUTPUT VOLTAGE

Vs

DIFFERENTIAL INPUT VOLTAGE

5 5 + . T T
Vgec =5V Vcc =5V lp =0 Ta = 25°C
['o = © — T f
Ta = 25°C

a|-A a vee= Vic= Vic=

Vic=|Vic=| {Vic= > -15 V| ov 15V
-7VhiOVEH7 !o
3 v ! | 4 A g 3
Vr-lvt+ VT+ vr- VT+ E VT_ VT—- VT -
V- - ] | A
g VT + VT+ VT+
2
°=I- 2
o
>

1 1

0 0

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

V|p—Differential Input Voltage —mV V|p— Differential Input Voltage —mV
FIGURE 10 FIGURE 11
INPUT CURRENT
Vs
INPUT VOLTAGE
4
3
< 2
i 1 ==
V=73
3 0 /'1 g S w i-
= oV // %8359
H NGO~ A $E2a
£ -1r 6\1 E] 5 S
z w
= _p [NCo 22<%]
28«
2 EBQ
-3 35~ 8
o33
N\ Eide
(=
-a N

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

Vi—Input Voitage—V
FIGURE 12

Texas J“
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AM26LS32AM, AM26LS33AM, AM26LS32AC, AM26LS33AC
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

% AM26LS31C

APPLICATION INFORMATION

£ €
=2 7

% AM26LS32AC

e
rd

[4
—

AAA

DATA
ouT

|
DATA
N

% AM26LS32AC

DATA
ouT

% AM26LS33AC

DATA
ouT

*RT equals the characteristic impedance of the line.

FIGURE 13. CIRCUIT WITH MULTIPLE RECEIVERS
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AM26S10C, AM26S11C

QUADRUPLE BUS TRANSCEIVERS

D2298, JANUARY 1977 —REVISED MAY 1990

® 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

® P-N-P Inputs for Minimal Input Loading

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

description

AM26S10C, AM26S11C ... D, J, OR N PACKAGE

(TOP VIEW)
eno [0 Uie[d vee
1B [2 15[] 4B
1R [O3 14] 4R
1o Qs 13040
2p s 120 s
2r 6 11[J 3D
28 (07 10{d 3R
GND []8 9] 38

The AM26S10 and AM26S11 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 p-n-p transistors to reduce the input loading.

The driver of the AM26S10 is inverting; the driver of the AM26S11 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.
AM26S10 AM26S11
FUNCTION TABLE FUNCTION TABLE
(TRANSMITTING) (TRANSMITTING)
INPUTS OUTPUTS INPUTS SUTPUTS
S D| B R S D| B R
L H|L H L HI H L
L L|H L L L] L H
AM26S10 AND AM26S11
FUNCTION TABLE
(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 documents contain information . Copyright © 1990, Texas Instruments Incorporated
currq?_! as of puh|ir;ztinn date. :’[Il_)dllc(sl cntnfnrm :o T ¢
specifications per the terms of Texas Instruments
fandard anty. Product; ing does not EXAS

warrantJ. P pr g
necessarily include testing of all parameters.

INSTRUMENTS

POST OFFICE BOX 655303 * DALLAS, TEXAS 75265
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AM26810C, AM26S11C
QUADRUPLE BUS TRANSCEIVERS

logic symbolst

AM26S10 AM26S11
s U2 ndeyq s 12 nleng
1o W > 10 2 g PN > 10 2 45
8 o "o — =
2D —— 2p 2N
(6) a7 28 (6) P es—7) 28
2R (11) 28 (11)
3D —— (9) 3D — N (9)
> ¢p—— 3B 3B
g 11O ag 110 4 >—<4>—— 38
(13) (13)
4D ——— (15) 4p =L
(14) > ¢p— 4B (14) Lo__(lrﬂ 4B
4R ——<— ar e
TThese symbols are in accordance with ANSI/IEEE Std 91-1984 and |IEC Publication 617-12.
logic diagrams (positive logic)
AM26S10 AM26S11
s12) :|> g2l |>
L (2) [ (2)
10 18 108 [1> 18
1R (3) R (3)
[ (7) [ (7)
2B
2pi2 2 &QD_ 28
6
2R (6) 2R (6)
L (9) q (9)
38
2p Y sp 1) 3B
3R(10) 3R“0)
(15) (15)
4B
13 ap 13! 4B
14 14
PruLl 4R( )
i
Texas “}
INSTRUMENTS
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AM26S10C, AM26S11C
QUADRUPLE BUS TRANSCEIVERS

schematic (each transceiver)

Vee
ool W
NOM §
R
D
9 GND
r _____ l
| |
| L
i % Common
| ] q CIRCUITRY |
| 4 TO THREE I
OTHER |
| | DRIVERS |
| N TO ONE TO TWO
OTHER }——4—— oTHER
: s ol 4 o RECEIVER RECEIVERS :
| & ]\l |
— o . !
| kg |
- _
i
TExAs ‘b
INSTRUMENTS
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AM26S10C, AM26S11C
QUADRUPLE BUS TRANSCEIVERS

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

Supply voltage range, VcC (see Note 1) . .. ... .. ... -0.5Vto7V
Driver or strobe input voltage range .. .......... ... i -0.5Vto55V
Bus voltage range, driver output off .. ....... ... ... ... oL -0.5V1tob25V
Driver or strobe input CUMeNt range . . . . . . .ot ittt i i it et —30 mA to 5 mA
Driver OUtPUL CUITENT . . o . o it it e et e it e e e e e 200 mA
ReCEIVEr OULPUL CUITENT . . o o oottt ittt ettt et e ettt e it e et 30 mA
Continuous total power dissipation . . . ............. ... .. ... ... See Dissipation Rating Table
Operating free-air temperature range .. . ........ .ottt 0°C to 70°C
Storage temMperature TaNge . ... . ... ovveuve o onen e e n e —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package ............. 300°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package ......... 260°C
NOTE 1: All voltage values are with respect to network ground terminals connected together.
DISSIPATION RATING TABLE
PACKAGE Ta < 26°C DERATING FACTOR Ta = 70°C
POWER RATING ABOVE Tp = 25°C POWER RATING
D 950 mW 7.6 mW/°C 608 mW
J 1025 mW 8.2 mw/°C 656 mw
N 1150 mW 9.2 mw/°C 736 mW
recommended operating conditions
MIN NOM MAX UNIT
Supply voltage, Vcc 4.75 5 5.25 \
High-level input voltage, ViH Dor$ 2 \"
B 2.25
DorS 0.8
Low-level input voltage, V| B 1.75 \
Receiver high-level output current, lgH -1 mA
Low-level output current, Igp Drlve.r 100 mA
Receiver 20
Operating free-air temperature, Ta 0 70 °C
{/
EXAS
INSTRUMENTS
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AM26S10C, AM26S11C
QUADRUPLE BUS TRANSCEIVERS

electrical characteristics over reccommended operating free-air temperature range (uniess otherwise

noted)
PARAMETER TEST CONDITIONS MIN TYPT mMAX UNIT
D ol
Vik Input clamp voltage s ' Ve =475V, || = -18mA -1.2 \
V =475V, Vi =2V, ViL = 0.8V,
VoH High-level output voltage R cc H =108 2.7 3.4 v
IoH = -1 mA
R I = A 0.5
Vee = 475V, sOL - ig mA 033 05
VoL  Low-level output voltage ViH =2V, oL = o - - \
B |y - o8y oL = 70 mA 042 0.7
=" oL = 100 mA 051 08
Ve = 2V Vee = 525V, Vg = 0.8V ~50
I0(off) Off-state output current B vIH Cosv |Moc=525V. Vg =45V 100 | uA
=" Vee = 0, Vo = 45V 100
. . D 30
IIH High-level input current S Vce =5.25V, V| =27V >0 A
Input current at maximum D or
| \ =526V, Vj=55V 100 A
! input voltage S cc ! ~
| Low-level input current D V =525V, V=04V —0.54 mA
IL P S cc = o V=0 0.36
los Short-circuit output current® | R Vee = 6525V ~18 - 60 mA
| Supply current Vce = 5.26 'V, Strobe at 0V, No load, 45 70 mA
uj
cc PPl Al driver outputs low 80

tal typical values are at TpA = 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, Vgg = 5V, Ta = 25°C

PARAMETER FROM | TO TEST AM26510 AM26S11 UNIT

CONDITIONS | MiN TYP MAX | MiN TYP WMAX
tpLH Propagation delay time, low-to-high-level output b 8 10 15 12 19 ns
tpHL Propagation delay time, high-to-low-level output 10 15 12 19
tpLH Propagation delay time, low-to-high-level output s B 14 18 15 20 ns
tpHL Propagation delay time, high-to-low-level output See Figure 1 13 18 14 20
tpLH Propagation delay time, low-to-high-level output 8 R 10 15 10 15 ns
tpHL Propagation delay time, high-to-low-level output 10 15 10 15
tTLH Transition time, low-to-high-level output B 4 10 4 10 ns
tTHL Transition time, high-to-low-level output 2 4 2 4

lNSTTI%UMENTIs
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AM26S10C, AM26S11C
QUADRUPLE BUS TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION

PULSE Vce
GENERATOR
(See Note A)
e — - 500
' AM26511 I A |
l o _Do_
i T 1 ' 28003
i L AM26S10 I pmven RECEIVER i
i : y———e
i_ ; ‘ . ___J (See Note C)
p 50 pF 15 pF
(See Note B) . (See Note B)
PULSE
GENERATOR
(See Note A) - = =
D s B R
TEST CIRCUIT
AM26S11
| | 3v
oRVER Y X _ 15V
INPUT ’
| 1 ov
| AM26s10 ;
|
I | 3V
|
STROBE | | 15V
INPUT | |
|
; : ov
>
VoH
BUS 1.5V
VoL
VoH
RECEIVER 15V
OUTPUT

VoL

VOLTAGE WAVEFORMS

NOTES: A. The pulse generators have the following characteristics: Z5 = 50 Q, t, = 10 + 5 ns.
B. Includes probe and jig capacitance.
C. All diodes are TN916 or equivalent.

FIGURE 1

{i,

Texas
INSTRUMENTS
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AM26S10C, AM26S11C
QUADRUPLE BUS TRANSCEIVERS

APPLICATION INFORMATION

STROBE STROBE STROBE

DRIVER DRIVER DRIVER
INPUTS RECEIVER NPUTS RECEIVER INPUTS RECEIVER

N OUTPUTS /N OUTPUTS Ny OUTPUTS
= = N

J DDDD S

|
| I

nl—

DDDD Sg DDDD R R
5V AM26s10/ R AM26S10/ R AM26S10/ R 5V
AM26S11 g AM26S11 AM26S11 o
B BB B R B B B B R B B B B R
100 0 100 Q@
p——— W\ ‘.L L i AN———@
100 Q 100 Q
\- b
100 © 100 0
[ \ A 3
100 Q 100 Q
AN AAA-

100-02 TRANSMISSION LINE

FIGURE 2. PARTY-LINE SYSTEM

{ip
Texas
INSTRUMENTS
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DP8480

10K ECL-TO-TTL LEVEL TRANSLATOR WITH LATCH

D3058, NOVEMBER 1987 —REVISED DECEMBER 1988

ECL Control Inputs
3-State Outputs
10K ECL Input Compatible

Package Options Include Plastic ‘*Small
Outline’’ Package and Standard Plastic
300-mil DIPs

© Direct Replacement for National
Semiconductor DP8480

description

D OR N PACKAGE

(TOP VIEW)
vee [ Ure[ vee
po(J2 1s[JaGo
p1[ds w[Jan
p2[]s 13{J02
p3[]s 12[J@3
pal]e 1[JQa
LtE(]? 10[JOCE
GND []8 9[] GND

This circuit translates ECL input levels to TTL output levels and provides an inverting transparent latch.
The 3-state outputs are designed to drive highly capacitive loads. All inputs operate at ECL levels.

If Latch Enable (LE) is low, the latches are transparent and the Q outputs follow the complement of the
D inputs. If LE is high, the outputs are latched. If output enable (OE) is high, the outputs are in the
high-impedance state, as they are during power up and power down.

The DP8480 is characterized for operation from 0°C to 75°C.

logic symbolT

ECL/TTL

LU P

iE _(7)_5 c1 H

o C—
D1 a1
D2 @) 13) Q2
p3 & 12 55
pa 18 (11 54

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

FUNCTION TABLE
(EACH LATCH/TRANSLATOR)

OE LE D a
H X X z
L L L H
L L H L
L H X Qg

logic diagram

oF (10) :l>
iE (7) |>

ECL/TTL
[ e (o] ®— EN 15) _
(2) v/ LY
DO 1D
ECL/TTL
®-0OfC1 ®— EN (14) a1
pq 13 1D vp———
ECL/TTL
’ @®-OjC1 ®— EN < (13) a2
D2 4 1D
ECL/TTL
®-OiC1 ®— EN < (12) a
o—— Q3
D3 15) 1D
ECL/TTL
—ojc1 —] EN ob-1" a4
D4 (6) 1D

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warrnntJ. Production processing does not
necessarily include testing of all parameters.

i
Texas ‘b
INSTRUMENTS

Copyright © 1987, Texas Instruments Incorporated
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DP8480

10K ECL-TO-TTL LEVEL TRANSLATOR WITH LATCH

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

SUPPIY VORAGE, VGG « « o v v vt e s e 7V
SUPPIY VORAGE, VEE . « « v v oo et ien e -8V
INPUL VOItAGE, V| . ottt e 0V to VEE
OULPUL VOIAGE, VIO « « o oo o e c ettt e e e e 5.5V
Continuous total dissipation . . . ........... . i See Dissipation Rating Table
Operating free-air temperature Tange . . . . . ... ..ottt 0°C to 75°C
Storage teMPErature FaNGE . . . .« - <« ww e e on oo et e eae e —-65°C to 1560°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. . . ................ .. 260°C
DISSIPATION RATING TABLE
PACKAGE Ta =25°C DERATING FACTOR Ta = 75°C
POWER RATING ABOVE Tp = 25°C POWER RATING
D 950 mW 7.6 mW/°C 570 mW
N 1150 mW 9.2 mw/°C 690 mW
recommended operating conditions
MIN NOM MAX | UNIT
Supply voltage, Vcc 4.5 5 5.5 \%
Supply voltage, VEE —-4.68 —5.20 -5.72 \2
. . Ta = 0°C -1145 -840
:’::::f:e' '1")'°"t voltage, ViH Ta = 25°C ~1105 810 | mv
Ta = 75°C -1045 -720
) Ta = 0°C -1870 -1490
Low-level input voltage, V)L Ti ~ZsoC 7850 7275 mv
(see Note 1)
Ta = 75°C —-1830 -1450
Pulse duration, LE low, tyy (see Figure 1) 5 ns
Setup time, data before LE?, tgy (see Figure 1) 3 ns
Hold time, data after LE, th (see Figure 1) 3 ns
Operating free-air temperature, Tp 0 75 °C

NOTE 1: The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet

for logic levels only.

electrical characteristics over recommended ranges of supply voltages and operating free-air temperature

(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPY mMAX | UNIT
Vo  High-level output voltage IoH = —10 mA Vee-2 \
VoL  Low-level output voltage loL = 12 mA 0.2 0.5 \4
hH High level input current ViH = V|H max 75 350 pA
L Low-level input current ViL = VL min 50 85 pA
loHs High-state short-circuit output current| VoHs = O, See Note 2 -70 -1560 mA
loLs Low-state short-circuit output current | VoLs = 2:5 V, See Note 2 70 150 mA
loz High-impedance state output current | Vg = OtobV +1 +50 pA
Icc Supply current from Vcc Outputs open, Inputs = V| 16 35 mA
IEE Supply current from VEg Outputs open, Inputs = VL -30 -50 mA

tTypical values are at Vgc = 5V, Vgg = -5.2V, Tp = 25°C.

NOTE 2:
of +120 mA.

During testing of IgHs or lgLs. only one output should be teste

d at a time and the current should be limited to a maximum

2-30
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DP8480

10K ECL-TO-TTL LEVEL TRANSLATOR WITH LATCH

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

PARAMETER TEST CONDITIONS MIN TYPt MAX | uNIT
tppH Propagation delay time, low-to-high-level output from LE input 4 10 15 ns
tpHL Propagation delay time, high-to-low-level output from LE input 4 11 15 ns
tpLH Propagation delay time, low-to-high-level output from D input CL = 50 pF, 3.5 10 15 ns
tpHL Propagation delay time, high-to-low-level output from D input See Figure 1 3.5 11 15 ns
ten Output enable time from OE input 6 12 25 ns
tdis Output disable time from OE input 4.5 8 22 ns

TTypical values are at Vee = 5V, VEg = —=5.2V, Tp = 25°C, and with all channels switched simultaneously.

{if
Texas
INSTRUMENTS

POST OFFICE BOX 655303 « DALLAS, TEXAS 76265
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DP8480
10K ECL-TO-TTL LEVEL TRANSLATOR WITH LATCH

PARAMETER MEASUREMENT INFORMATION

7V

$

S1

500 @

N
CL b
(See Note A)

\AAZn 4

500 Q

OUTPUT LOAD CIRCUIT

NOTE A: C includes probe and jig capacitance.

> tw
| | ey fe—— o e — 0.8V
R e/ N\
1 | | -1.8V
I —» le—t i
H——I"su——bl | |
i : | $ -0.8V
D-TU'/-O\_I___-%SOT\_/ ! 50%
. | | l——————- 1.8V

-110v e————————— 110V
OF 50% OF \50%

- ——— — - 147V | -1.47V

I—pl—tdis lg—ten—n1

1 35V
_ VoH - 0.3V $1 CLOSED _ 'S1 CLOSED 74V VOH
a VoL + 0.3V ov @ 51 0pEN 08V
S1 OPEN oL

NOTE B: ECL input rise times and fall time are 2 ns +0.2 ns from 20% to 80%.

FIGURE 1. SWITCHING CHARACTERISTICS

Texas {'f
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DP8481
TTL-TO-ECL (10K) LEVEL TRANSLATOR WITH LATCH

D3059, NOVEMBER 1987 —REVISED AUGUST 1989

® ECL Control Inputs D OR N PACKAGE
® 10K ECL Compatible (TOP VIEW)
. vee[dr UtsJvee
® Propagation Delay . . . 4 ns Typ do]2 15100
® Package Options Include Plastic ‘“Small a1s 1a[]D1
Outline’” Package and Standard Plastic Q2 O+ 130p2
300-mil DIPs a3(]s 12[1p3
6
© Direct Replacement for National ng ; " ]-Df
Semiconductor DP8481 10pJLE
GND[]8 9[JGND

description

This circuit translates TTL input levels to ECL output levels and provides a 5-bit transparent t latch. The
outputs are gated by Output Enable (OE) and can be wire-OR connected. The Latch Enable (LE) and OE
inputs are ECL.

If Latch Enaﬂe (LE) is low, the latches are transparent and the Q outputs follow the complement of the
D inputs. If LE is high, the outputs are latched. If Output Enable (OE) is low, the outputs are forced to the
low level.

The DP8481 is characterized for operation from 0°C to 75°C.

logic symbolT logic diagram (positive logic)
o2 fen(ecL oe 2 Dc
e 19 e (ecu
iE (10)
TTL/ECL _ °|>°
po 1810 5-‘5 2) 50 I ‘
p1 {14 S (18) | TTL/ECL | ’Doﬁ @o
2 113 @) 5, DO } 1D
o0 2 oo
1 —
4 c1 <
o a4 14) | TTL/ECL I ’_'Doﬂ an
D1 1D
T This symbol is in accordance with ANSI/IEEE Std 91-1984 i
and IEC Publication 617-12.
®-OjC1 [ (4) a2
FUNCTION TABLE pa 1131 "'-’EC'-J .
(EACH LATCH/TRANSLATOR)
OE IE_ D a o ¥ I ¢ (5) —
TTL/ECL a3
H T C b3 (12)' 0 D—
H L L H
H H X Qo

L ¢
L Y 16) 54
D4 1D

PRODUCTION DATA documents contain information .
current as of publication date. Products conform to y}
specifications per the terms of Texas Instruments TEXAS

dard Production pr ing does not l
necessarily include testing of all parameters. NSTRUM ENTS

POST OFFICE BOX 655303 « DALLAS, TEXAS 75265

Copyright © 1987, Texas Instruments Incorporated
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DP8481
TTL-TO-ECL (10K) LEVEL TRANSLATOR WITH LATCH

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

SUPPIY VOIAGE, VGG - - - o« v v e et e et e e e a e e 7V
SUPPIY VOIAGE, VEE . « « ¢ o o vttt et e e -8V
Input voltage, VI: OE or LEinput . ... ... ... .. i OV to VEE
DiNPUES &« .ttt -1Vtob5V
OULPUL CUITENT, 1O+ v v oottt e e e —-50 mA
Continuous total dissipation . .. ......... .. .. . See Dissipation Rating Table
Operating temperature range, TA . . ... oot oi ettt 0°C to 75°C
Storage temperature range . ... ... ....ooeceeuemee et —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds . . . ................... 260°C
DISSIPATION RATING TABLE
Ta =25°C DERATING FACTOR Ta = 75°C
PACKAGE
POWER RATING ABOVE Tp = 25°C POWER RATING
D 950 mW 7.6 mw/°C 570 mW
N 1150 mW 9.2 mw/°C 690 mW
recommended operating conditions
MIN NOM MAX | UNIT
Supply voltage, Vcc 4.5 5 5.5 \"
Supply voltage, VEg . -4.68 -5.20 -5.72 \'
High-level input voltage, Vi (TTL-level D inputs) 2 \
Low-level input voltage, V| (TTL-level D inputs) 0.8 \
High-level input voltage, V|4 | Ta = 0°C -1145 -840
(ECL-level OE and LE inputs) | Tp = 256°C -1105 -810 mV
(see Note 1) Ta = 756°C —1045 -720
Low-level input voltage, V| Ta = 0°C —-1870 -1490
(ECL-level OE and LE Inputs) | Tp = 26°C — 1850 -1475 mV
(see Note 1) Ta = 75°C —1830 - 1450
Pulse duration, LE low, ty (see Figure 1) 5 ns
Setup time, teu Data before LE? (see Figure 1) 5 ns
Data before OE? (see Note 2) (see Figure 1) 5.5
Hold time, data after LEY, tp (see Figure 1) 1 ns
Operating free-air temperature, Ta 8] 75 °C

NOTES: 1. The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet

for logic levels only.

2. This setup time applies when operating in the transparent mode (LE is low) and it is necessary that valid data be available

at the output immediately after the outputs are enabled.

TEXAs ‘t?
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DP8481
TTL-TO-ECL (10K) LEVEL TRANSLATOR WITH LATCH

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

PARAMETER TEST CONDITIONS MIN TYPT mMAX UNIT
VK Input clamp voltage DO-D4 lj = —12 mA -08 -1.2 \4
| High-level input DO-D4 V| =25V 1 40 A
H current OE, [E Vi = -0.8V 200 .
e Low-level input DO-EL Vi =05V -50 -200 A
current OE,LE Vi=-18V 150
. VEE = —-5.2V, Tp = 0°C — 1000 -840
Vou High-level output voltage Ver = 52V, Ta = 25°C 960 810 Y
(see Notes 1 and 3)
VEE = -5.2V, Ta = 75°C —900 —720
Critical high-level VEE = 5.2V, Tp = 0°C —1020
VOHC output voltage VEg = -5.2V, Ta = 25°C —-980 mV
(see Notes 1 and 3) VEg = -5.2V, Ta = 75°C -920
Low-level output voltage Veg = -52V,  Ta=0°C ~ 1870 — 1665
VoL VEE = -5.2V, Ta = 25°C — 1850 —1650 | mV
(see Notes 1 and 3)
VEE = 5.2V, Tp = 75°C — 1830 — 1625
N VEE = 5.2V, Tp =0°C — 1645
o G D G Y
VEE = -5.2V, Tp = 75°C — 1605
Icc Supply current from Ve Vee = 5.5V 20 mA
IEg Supply current from VEg VEg = =57V -90 mA

NOTES: 1. The algebraic convention, in which the least positive (most negative) value is designated one minimum, is used in this data
sheet for logic levels only.
3. VoH and VL are tested using the ‘‘outer-limit’’ values V| max and V| min. The “‘critical’’ values VoHc and Vo ¢ are
tested using the ““inner-limit’* values Vi min and V) max. The latter values ensure the noise margins of 155 mV high and
125 mV low associated with 10K ECL.

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

PARAMETER TEST CONDITIONS MIN TYP' MAX | UNIT
tpLH _Propagation delay time, low-to-high level output from LE input 1.5 4 6 ns
tpHL Propagation delay time, high-to-low-level output from LE input 1.5 4 6 ns
tpLH Propagation delay time, low-to-high-level output from D input RL=50Qt0 -2V, 2.5 4 7.5 ns
tpHL Propagation delay time, high-to-low-level output from D input See Figure 1 2.5 4 7.5 ns
ten  Output enable time from OE input 1 3 4 ns
tdis  Output disable time from OE input 1 3 4 ns

TTypical values are at Vece = 5V, VEg = =5.2V, Tp = 25°C.

Texas {’P
INSTRUMENTS

POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 2-35



DP8481
TTL-TO-ECL (10K) LEVEL TRANSLATOR WITH LATCH

PARAMETER MEASUREMENT INFORMATION

je—>-tPHL
|

' |

|

, ~ L ————Vou
a | 50% 50% ] 50%

1 | | VoL

l‘_—’LtpLH k———.L‘PLH

NOTE A: ECL input rise and fall times at OE and TE are 2 ns +0.2 ns from 20% to 80%. TTL input rise and fall times at D inputs are
3 ns maximum measured between 10% and 90%.

FIGURE 1. SWITCHING TIME WAVEFORMS

tsu k—‘dis——)‘
— - |
D 15V |
} } ov
l¢—ten—} |
| -—-Von
a ﬁ% 500/*_
VoL
j—tw—>|
| | e ————— e T T T T T T T TR T ViH
LE 50% 50%
| | | viL
| —dithje— |
je—ttsu—s | :
P! i 3v
p 15V : I ¥isv | 15V 15V
' I | e ———- ov
] |
|
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LT1030
QUAD LOW-POWER LINE DRIVER

D3297, APRIL 1989 —REVISED JULY 1989

Low Supply Voltage ... £5Vto 15V
Supply Current ... 500 uA Typ

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

Output Open When Off (3-State)

10-mA Output Drive

Output of Several Devices Can Be Paralleled

Meets ANSI/EIA-232-D-1986 Specifications
(Revision of EIA Std RS-232-C)

Designed to Be Interchangeable With Linear
Technology LT1030

description

The LT1030 is an EIA-232 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
1V of the negative supply, supply voltage
requirements are minimized.

A major advantage of the LT1030 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-232 driver,
micropower interface, or level translator, among
others.

The LT1030 is characterized for operation from
0°C to 70°C.

pin descriptions

LT1030 ... D OR N PACKAGE

(TOP VIEW)
vee - O Una[lvees .
IN1[J2  13]] STROBE
ouTi[]s 12[]IN4
ON/OFF [J4  11[JouTa
IN2[]5  1o[]NC
ouT2([]e o[l IN3
GND [}7 8] ouUT3

NC — No internal connection

AVAILABLE OPTIONS

PACKAGE
TaA 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

STROBE 13- Gy
oN/OFF 4——EN
| f_
Nt -2 > 3 ourt
IN2 -2 5 ourz
g 2D 8 outs
iNg 12D 1 oura

TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and

IEC Publication 617-12.

PIN

NAME NO DESCRIPTION

GND 7 Ground pin.

IN1, IN2, 2,5, | Logicinputs. Operate properly on TTL or CMOS levels. Output valid from V| = Voo +2V to 15 V. Connect to
IN3, IN4 9, 12 | 5V when not used.

ON/OFF 4 Shuts down entire circuit. Cannot be left open. For “normally on” operation, connect between 5 V and 10 V. If Vi

is at or near 0.8 V, significant settling time may be required.

OuUT1, OUT2, 3, 6,

OUT3, OUT 4 8, 11 Line driver outputs.

Forces all outputs low. Drive with 3 V. Strobe terminal inputimpedance is approximately 2 kQ to GND. Leave open

13

STROBE when not used.
Voo + 14 Positive supply.
Vee— 1 Negative supply.

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production rrocesslnu does not
necessarily include testing of all parameters.
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LT1030
QUAD LOW-POWER LINE DRIVER

iogic diagram

ON/OFF

STROBE —>—9-( 3
2 —— OUT1
Nt ——d

A 4

<
e I e
IN2 —

[ ®
IN3 —

ing —2—d j—‘{p our

-8 outs

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

Supply voltage range, Voo (see Note 1) . ... 0OVtoi5V
SUpPly VOIAGE rANGE, VGG o -« vt vt e e e et 0Vio-15V
input voltage range, logicinputs. . .. . ... i Voc-1t0 25V
Input voltage range, ON/OFF pin .. .... ..ot 0OVtioi2V
Output voltage range (any output) . . ......ovven i Voos+—30Vito Vo +30V
Duration of output short-circuit at (or below) 25°C (to +30 V,see Note 2) ................... unlimited
Continuous total dissipation . ......... ... See Dissipation Rating Table
Operating free-air temperature range, TA « -« .« vvriinn i 0°C to 70°C
Storage teMPErature raNGE . . .. ... ouviv ettt e —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............................ 260°C

NOTES: 1. All voltage values, except differential voltages, are with respect to the GND terminal.

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 Tp <25°C DERATING FACTOR Tp =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 TYP MAX | UNIT
Supply voltage, Voo 4 5 15 \
Supply voltage, Voo— -5 -15 \
High-level input voltage, Vi (see Note 3) 2 15 \"
Low-ievei input voltage, V| (see Note 3) 0.8 \
Operating free-air temperature, Tp 0 70 °C

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

2-38
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LT1030
QUAD LOW-POWER LINE DRIVER

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

PARAMETER TEST CONDITIONS MIN  TYP! MAX | UNIT
i iti k \ -0.
Vo Maximum positlvg peal Io = ~2mA, Tp = 25°C cc+—03 v
output voltage swing Voo — 0.1
Vo Maximum negatlv? peak o = 2mA, T = 25°C Vee-+0.9 v
output voltage swing Voo + 1.4
1 High-level input current Vizzay, Tp = 25°C 2 20 uA
iL Low-level input current Vy <08V, Ta = 25°C 10 20 uA
— Vi=0 -0.1 -10
ON/OFF inal t
] terminal curren Vi = 5V 30 o5 uA
o Output current Tp = 25°C 5 12 mA
loz Off-state output current Vo = #30V, Tp = 25°C +2 +100 HA
Icc Supply current (all outputs low) Vi > at24V, lo=0 500 1000 HA
ON/OFF at 0.4 V 10
ff- —
|CC(oﬁ) Off-state supply current ONGFE al01V 70 150 uA
operating characteristics, Vocc+ = +5Vto 215V, Tp = 25°C
PARAMETER TEST CONDITIONS MIN  TYPT MAX | UNIT
SR Driver slew rate RL = 3kQ, CL = 51pF 4 15 30 Vius

TAll typical values are at Voo g = +12V, Tp = 25°C.

Texas 't?
INSTRUMENTS

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



LT1030
QUAD LOW-POWER LINE DRIVER

MAXIMUM PEAK OUTPUT VOLTAGE SWING

Vs
OUTPUT CURRENT
Vees
\\
> Ve — 0.2 !
! OUTPUT HIGH
% Vee+ — 0.4’ 1
S v +14] ]
3
5 Vee- +1.2
(o]
=
© V —+1
8 cC —
E Voe- +0.8 OUTPUTLOW ____|
£
% Vee- + 0.6
=
| Vcc- +04
=
Svee- +02 Voo = 12V ]
Ta = 25°C
Vee-
0 +1 +2 +3 +4 +5

Vom — Maximum Peak Output Voltage — \

FIGURE 1
MAXIMUM PEAK OUTPUT VOLTAGE SWING
VS
FREE-AIR TEMPERATURE
Vees
3
Vees - 0.2
lo= 1mA -+ lo=5mA
Vees+ — 04
™ ¥
Vee- +14
lo= -5mA
Vee- +1.2
Vee- +1
Vee- +0.8 B— S — lo = —1mA-j
Voot = 12V
Voe- +0.6 -
0 10 20 30 40 50 60 70

lo - Output Current — mA

Ta — Free-Air Temperature — °C

FIGURE 3

ON/OFF Terminal Current — pA

ON/OFF Terminal Voltage - V

TYPICAL CHARACTERISTICS

ON/OFF TERMINAL VOLTAGE

FREE-AIR TEMPERATURE

1.8 r T
Vee+ = £12V
16 RL = 3kQ
1.4 — | |
. MIN ON VOLTAGE |
\ |
1.2 ’\
1 MAX OFF VOLTAGE |
Ip < 200 pA
08 —
—~—
0.6 \
0.4 ——
MAX OFF VOLTAGE | | ———_|
0.2 |5 <20 pA
GND |
0 10 20 30 50 60 70
Ta - Free-Air Temperature — °C
FIGURE 2
ON/OFF TERMINAL CURRENT
ON/OFF TERMINAL VOLTAGE
140 . .
Vees = £12V
120} Ta = 25°C
100
80
60
40
2¢
0
-20
0 25 5 10 125 15

On/Off Terminal Voltage — V

FIGURE 4
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LT1030
QUAD LOW-POWER LINE DRIVER

TYPICAL CHARACTERISTICS

OUTPUT CURRENT LIMIT
Vs
FREE-AIR TEMPERATURE
30 T T
Ve = #12V
27.5

~

N
o

\ SINKING

~

n
o

o — Output Current — mA
N
N
C

-
N
tn

[ SOURCING

oL |
0 10 20 30 40 50 60 70

Ta — Free-Air Temperature — °C

FIGURE 5

OFF-STATE SUPPLY CURRENT
vs
FREE-AIR TEMPERATURE
Voo - £12V
" ON/OFF at 0.4 V /

o
o

(=]
o
<

o
=]
G

/

/

Icc(off) — Off-State Supply Current — pA
g
=]

0.01
45 50 55 60 65 70
Tp — Free-Air Temperature — °C
FIGURE 7

OFF-STATE OUTPUT CURRENT

Vs
FREE-AIR TEMPERATURE
-1 T T T
" Vce+ = 212V
< :Vo = —25V
3
I
g
5
[5]
H
5 -0.1
o
2
S
@
b
[o]
N e
°
-0.01

25 30 35 40 45 50 55 60 65 70
TA — Free-Air Temperature — °C

FIGURE 6
SUPPLY CURRENT
vs
SUPPLY VOLTAGE
5 T T
Tp = 25°C
45|
4
<
E as P
- -
c I ey B
g 3 —— ALL OUTPUTS HIGH
g 25
Q
]
(7]
1
o 15
©
1
ALL OUTPUTS LOW
0.5
6 ]

10 125 15 175 20 225 25 275 30
IVce+ — Voo -| — Total Supply Voltage — V

FIGURE 8
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LT1030
QUAD LOW-POWER LINE DRIVER

TYPICAL CHARACTERISTICS

SUPPLY CURRENT SLEW RATE
Vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
4 T T 17 T T
Vee+ = £12V Voot = £12V
3.5 R = 3kQ
< . | 5 CL = 51pF
E —
|1 —T"] awourpursHiH 2 \
;:: 25 | \ /
£ @ FALLING
‘E. 2 € 15 — —
2 3
2 15 o
2] . ]
i o RISING
8 1 ® 1 —
05 ALL OUTPUTS LOW ]
E L | ! /
) | ] o
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
TA — Free-Air Temperature — °C Tp — Free-Air Temperature — °C
FIGURE 9 FIGURE 10

TYPICAL APPLICATION DATA

forward biasing the substrate

As with other bipolar integrated circuits, forward biasing the substrate diode can cause problems. The LT1030
will draw high current from Vg, to ground if the Vo terminal is open-circuited or pulled above ground.
If this is possible, connecting a diode from Vg to ground will prevent the high-current state. Any low-cost
diode can be used (see Figure 11).

LT1030

1 14
1N4001

7 8

FIGURE 11. CONNECTING A DIODE
FROM Vcc— TO GROUND

xas %@
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MAX232
DUAL EIA-232 DRIVER/RECEIVER

D3120, FEBRUARY 1989 —REVISED JUNE 1989

® Operates with Single 5-V Power Supply 4 D OR N PACKAGE
. (TOP VIEW)
@ LinBiCMOS™ Process Technology
ci+ [ Une Vce
° . .
Two Drivers and Two Receivers Vs+ (2 15[] GND
® +30-V Input Levels c1-[3 1a[JTiouT
cz2+ [+ 13JRUN
® Low Supply Current . . . 8 mA Typ c2-[s 12f]R10UT
® Meets ANSI/EIA-232-D-1986 Specifications vs-[Je n[JTuN
(Revision of EIA Standard RS-232-C) T20UT[}7 10{] T2IN
R2IN [ |8 9
® Designed to be Interchangeable with Maxim [ R20UT
MAX232
o logic symbolt
® Applications v
— EIA-232 Interface Tﬁ 6
— Battery-Powered Systems X
— Terminals (1) Vge
— Modems Cl+ —X{C1+ (2)
(3) 2Vge -1.5 VP¥——— Vg4
— Computers C1- =
C2+—H{C2+ (6)
o s (5) ~2Vge +1.6 Vi%——Vg_
description €2-——xC2-
The MAX232 is a dual driver/receiver that T IpLLL - > P~ 04 riour
includes a capacitive voltage generator to supply (10) > )
EIA-232 voltage levels from a single 5-V supply. T2IN T20UT
Each receiver converts EIA-232 inputs to 5-V riout 12~ 1T |13 R1IN
TTL/CMOS levels. These receivers have a typical © 8
threshold of 1.3 V and a typical hysteresis Rzout ov O R2IN
of 0.5V, and can accept +30-V inputs. Each
driver converts TTL/CMOS input levels into 15)
EIA-232 levels. The driver, receiver, and voltage- GND
generator functions are available as cells in the This symbol is in accordance with ANSI/IEEE Std ©1-1984 and
Texas Instruments LinASIC™ library. IEC Publication 617-12.

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

Input supply voltage, VCc (see Note 1) ... ... ... -0.3Vto6V
Positive output supply voltage, Vg + ......... ... ... ... .. Vce —0.3Vto 15V
Negative output supply voltage, VS — . ...... ... ... ... .. ... .. 0.3Vto -15V
Input voltage range: Driver. .. ....... ... .. ... ... . .. ... ... ..., -0.3VtoVce + 0.3V
Receiver .. ... . .. . +30 V

Output voltage range: T10UT, T20UT ..................... Vg—- - 03VtoVsy + 03V
R1OUT, R20UT .. .. ... i -0.3VtoVce + 0.3V

Short-circuit duration: VS 4 .. ... .. . 30s
VS 30s

TIOUT, T20UT ... e unlimited

Operating free-air temperature range . . ... ...t 0°C to 70°C
Storage temperature range . . ... .. ...ttt —-65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds . . .. .................. 260°C

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

LinASIC and LinBiCMOS are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production processing does not
necessarily include testing of all parameters.

Copyright © 1989, Texas Instruments Incorporated
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MAX232
DUAL EIA-232 DRIVER/RECEIVER

recommended operating conditions

) MIN NOM MAX | UNIT
Supply voltage, Voo 4.5 5 5.5 \%

High-level input voltage, ViH (TTIN, T2IN) 2 v
Low-level input voltage, V| (T1IN, T2IN) 0.8 \
Receiver input voltage, R1IN, R2IN N +30 \"
Operating free-air temperature, Ta 0 70 °C

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

PARAMATER TEST CONDITIONS MIN TYPT MAX UNIT
Vv High-level output volt T10UT, T20UT RL = 3 kQ to GND 5 7 v
igh-| u e
OH  High-level output voltag RTOUT, R20UT | o = —1 mA 3.6
T10UT, T20UT RL = 3 kQ to GND -7 -5
\Y Low-level output voltage* v
oL Lowrlevel output voltage R10UT, R20UT | loL = 3.2 mA 0.4
Recei itive-going input
vy, eceiver positive-going Inpu R1IN, R2IN Vee = 5V, Ta = 25°C 17 24| v
threshold voltage
Receiver negative-going input
AV g R1IN, R2IN \7 =5V, Tp = 25°C 0.8 1.2 v
T threshold voltage cc A
Vhys Input hysteresis R1IN, R2IN Vee =5V 0.2 0.5 1 kQ
rj Receiver input resistance R1IN, R2IN Vece = 5V, Ta = 25°C 3 5 7 kQ
o QOutput resistance T10UT, T20UT Vg4 =Vg_ =0,Vg = 2V 300 Q
log®  Short-circuit output current T10UT, T20UT Vcc =556V,Vo =0 *+10 mA
lis Short-circuit input current T1IN, T2IN Vi=0 200 A
V = 5.5 V, All outputs open,
Icc Supply current cc puts op 8 10 mA

Ta = 25°C

T All typical values are at Vgg = 5V, Ta = 256°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 time.

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

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

Receiver propagation delay time, .

t See Figure 2 500 s
PLH(R) low-to-high-level output ee Figur "

Receiver propagation delay time,

1 See Figure 2 500 ns

PHL(R) high-to-low-level output 9

SR Driver slew rate Ry = 3 k@ to 7 kQ, See Figure 3 30 V/us
Dri — "

SRt river transition region See Figure 4 3 Vis
slew rate

Texas ‘4"
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MAX232
DUAL EIA-232 DRIVER/RECEIVER

TYPICAL APPLICATION DATA
+5V

)I(ns)

1 4F
1 Vee @ £
L —%c1+ . 4<—E+ v
P ST e 2Vge -1.5V +8.5
% (6)
LIV PYoy “2Vee +1BVIX———§——P -85V
- (5) 1 uF
1 uF /‘\___+ c2- +__I__
1 (14)
FROM (an > >~ EIA-232 OUTPUT
CMOSOR 7
TTL A0 > . EIA-232 OUTPUT
LI < ciaz3z2 weur
TO CMOS i
(8)
ORTTL _(9) ov IT b—<4—— E1A-232 INPUT
Tus)
GND

FIGURE 1. TYPICAL OPERATING CIRCUIT

PARAMETER MEASUREMENT INFORMATION

Vee

Ry = 1.3 kO

R1IN
PULSE (SEE NOTE C)
GENERATOR
(SEE NOTE A)
CL =-50 pF
I (SEE NOTE B)
TEST CIRCUIT
=10 ns— | —»| [4—<10ns
I |l
——————— 3v
INPUT : 90%  90% —!
10% I 50% 50% h 10% ov
|4—500 ns —p|
tprL ——bl n—-}-— tPLH
l ‘ VoH
OUTPUT |
1.5V 1.5V
————— VoL
WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zoyt = 50 2, Duty Cycle <50%.
B. Cy includes probe and jig capacitance.
C. All diodes are 1N3064 or equivalent.

FIGURE 2. RECEIVER TEST CIRCUIT AND WAVEFORMS FOR tpH1 AND tp 4 MEASUREMENT
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MAX232
DUAL EIA-232 DRIVER/RECEIVER

PARAMETER MEASUREMENT INFORMATION

TN T10UT
OR OR
PULSE
GENERATOR ElA-232
{SEE NOTE A) OuTPUT
CL = 10 pF
’_E (SEE NOTE B)
TEST CIRCUIT
s10ns—b‘ [ —» |4—s10ns
|1 I
| 2A90% 50% T_“—_——SV
INPUT
10%4 %0%  80%N 10% ov
s>
1
tpHL—ED! PLH
|
90% 3 VoH
OUTPUT | 10% 10% 1/ 90%
| \ o ol_1__ — — — VoL
THL-D B -tTLH
0.8 (VoH ~ V 0.8 (VoL - V
sk - 28 VoH - Vou) | 0.8 VoL - Vou!
tTLH tTHL
WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zgyp = 50 @, Duty Cycle <50%.
B. Ci includes probe and jig capacitance.

FIGURE 3. DRIVER TEST CIRCUIT AND WAVEFORMS FOR tpHL AND tp 4 MEASUREMENT (5-us INPUT)

PULSE
GENERATOR
(SEE NOTE A)

EIA-232
OUTPUT

T CL = 25nF

TEST CIRCUIT

<10 ns —b! {H— -—D: l4-<10 ns

| |

90% 90%
INPUT
10%'| 15V 15VR 0%
[€—20 pus —Py
‘THL_’: & i - tTLH
vk | | v VOH
OUTPUT | _av )
-3V F——de e — — — VoL
6V

SR

tTHL oF tTLH
WAVEFORMS

NOTE A: The pulse generator has the following characteristics: Zout = 50 @, Duty Cycle <50%

FIGURE 4. TEST CIRCUIT AND WAVEFORMS FOR tTHL AND tTLH MEASUREMENT (20-xs INPUT)
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MC3450, MC3452
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

D3006, FEBRUARY 1986 —REVISED OCTOBER 1986

® Four Independent Receivers with Common
Enable Input

@ High Input Sensitivity . . . 256 mV Max
® High Input Impedance
® MC3450 has Three-State Outputs
® MC3452 has Open-Collector Outputs
® Glitch-Free Power-Up/Power-Down
Operation
description

The MC3450 and MC3452 are quadruple
differential line receivers designed for use in
balanced and unbalanced digital data
transmission. The MC3450 and MC3452 are the
same except that the MC3450 has three-state
ouputs whereas the MC3452 has open-collector
outputs, which permit the wire-AND function
with similar output devices. Three-state and
open-collector outputs permit connection
directly to a bus-organized system.

The MC3450 and MC3452 are designed for
optimum performance when used with either the
MC3453 quadruple differential line driver or
SN75109A, SN75110A, and SN75112 dual
differential drivers.

The MC3450 and MC3452 are characterized for
operation from 0°C to 70°C.

logic symbolsT

MC3450

ﬁ\[‘-‘i”hEN

1B (1) N V1Y

6
2A 8L (5)

2B (7)
(10)

3A — (11)

3B __(9)_5 3y

(14)
4A ——— (13)

48 (15)

2)
1A ] > (3)

2Y

ay

D, J, OR N PACKAGE

(TOP VIEW)
1B YUisdvee+
1A[2 1s[]4B
1wv[s  14[d4A
EN[Js 1304y
2vy[ds 12[dvee-
2a0e 113y
287 10[d3A
GND []s s[]138B

FUNCTION TABLE

DIFFERENTIAL INPUTS ENABLE OUTPUT

A-B EN Y

Vip = 26 mV L H

-25mV < V|p < 25 mV L ?

Vip = 25 mV L L

X H z

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

MC3452

m_ﬂbgm

-
1A (2) S 3)

(1) ] ——— 1Y
1B ——I

{6)
2A ——] (5)

28 (7) N

(10
3a 12 (11)

3B 9) N ——— 3Y

(14)
A 13

(15) 13 gy
4B

2Y

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

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production processing does not
necessarily include testing of all parameters.
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MC3450, MC3452

QUADRUPLE DIFFERENTIAL LINE RECEIVERS

logic diagram (positive logic)

N (4)
[
(2)
1A (3) Ty
18
L
(6)
2A (5)
(7) 2y
28
[
1
3a L0 (1)
(9) 3y
38
14
an 13 a3,y
a5 18

schematics of inputs and outputs

EQUIVALENT OF EQUIVALENT OF TYPICAL OF MC3450 TYPICAL OF MC3452
A OR B INPUT ENABLE INPUT OUTPUT OUTPUT
Vee+ - Vcc+——T——-——— —-———Y—vcc
1 kQ 3 3ko 3140 Q
NOM $ Nom 2 Nom
[ ]
INPUT INPUT QUTPUT
- L
< OUTPUT
3 --—
. _ |
. L 3
2009 |vege- —0— —— b3
NOM 9
GND
Vee - -—1 GND —p————————— == | - @&— GND
i
Texas 0
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MC3450, MC3452
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

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

Supply voltage, Vcc + (see Note 1)
Supply voltage, VCC — - - ot v oo -7V

Differential input voltage (see Note 2) .......... ... . . . . . . . . . . . . . . +6 V
Common-mode input voltage (see Note 3) +5V
Enable input voltage . . . .. ... .. 5.5V
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 4):
D package ... ... . ... 950 mwW
dpackage . . ... 1025 mW
N package .. ... ... . .. 1150 mW
Operating free-air temperature range . . . . ....... ...ttt 0°C to 70°C
Storage temperature range . ... .. ........iii —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package . ........ 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package . ............ 300°C
NOTES: All voltage values, except differential input voltage, are with respect to network ground terminal.

1.

2. Differential input voltage is measured at the noninverting input with respect to the corresponding inverting input.

3. Common-mode input voltage is the average of the voltages at the A and B inputs.

4. For operation above 25 °C free-air temperature, derate the D package to 608 mW at 70°C at the rate of 7.6 mW/°C, the
J package to 656 mW at 70 °C at the rate of 8.2 mW/°C, and the N package to 736 mW at 70 °C at the rate of 9.2 mW/°C.
In the J package, MC3450 and MC3452 chips are glass mounted.

recommended operating conditions

MIN NOM MAX | UNIT
Supply voltage, Vg + 4.75 5 5.25 \Y
Supply voltage, Voo — -4.75 -5 -5.25 \Y
High-level enable input voltage, V|H 2 \
Low-level enable input voltage, V|_ 0.8 \Y
Low-level output current, igL -16 mA
Differential input voltage, V|p (see Note 5) —57 5 \
Common-mode input voltage, V|c (see Note 5) - 37 3 \
Input voltage range, any differential input to ground -5t 3 \%
Operating free-air temperature, T 0 70 °C

T 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.
NOTE 5: The recommended combinations of input voltages fall within the shaded area of Figure 1.

RECOMMENDED COMBINATIONS OF INPUT VOLTAGES

Input A to Ground Voltage—V

5
-5 -4 -3 -2 -1 o 1 2 3
Input B to Ground Voltage—V

FIGURE 1

Texas {'f
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MC3450, MC3452
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

electrical characteristics over recommended operating free-air temperature range, VCC+ = +£5.25V
{unless otherwise noted)

MC3450 MC3452
PARAMETER TEST CONDITIONS NIT
MIN TYPT MAX | MIN TYPT mMAX v
Ainputs| VIp = -2V 30 75 30 75 A
\ High-level [Binputs | Vip = -2 V 30 75 30 75| "
IH input current [ Vih = 24V 20 40 | A
V4 = 5.25 V 1 1| mA
Ainputs| Vip = 2V -10 -10
Low-level A
i ,°Wte"e o[BIV [Vip =2V —10 10 | #
Input currt p—
P EN Vi = 04V ~16 216 | mA
) Vec+ = +4.75V, V|p = 25 mV,
High-level t ol
VoH ::ta eeve outpy ENat 0.8V, lon = —400 4A, | 2.4 v
Vi
9 Vic = -3Vto3V
High-level output
| v = 475V, VoH = 5.25 V 250 A
OH current cC+ OH B
Vcc+ = +4.75V, Vip = —25mV,
Low-level output —
VoL ow-level outpu ENat2V, loL = 16 mA, 0.5 05 | v
voltage
Vic= -3Vto3V
High-impedance-state | Vo = 2.4 V 40
loz v rA
output current Vo = 0.4V -40
Short-circuit VIp = 25 mV, Vo = 0,
los orvetedtt | b ° -18 -70 mA
output current EN at 0.8 V
Suppl t
ICCH+ upply curren rém 60 60 mA
V¢ + outputs high
Suppl tf
lccH— upply curren roAm _30 _30 mA
Ve -, outputs high

T All typical values are at Vec+ =5V, Vgg— = -5V, Tp = 25°C.
¥ Not more one output should be shorted at a time.

switching characteristics, Vcc+ = *5V, TA = 25°C

FROM TO MC3450 MC3452
PARAMETER TEST CONDITIONS UNIT
(INPUT) | (OUTPUT) MmN TYPT MAX | MIN TYPT WMAX
Cp = 50 pF, See Figure 2 17 25
t A and B Y
PLH an CL = 15 pF, See Figure 2 9 25| °
CL = 50 pF, See Figure 2 17 25
t A and B Y
PHL an CL = 15 pF, See Figure 2 9 25|
t EN Y 21
PzH — CL = 50 pF, See Figure 2 ns
tpzL EN Y 27
tPHZ EN Y . 18
— C,_ = 15 pF, See Fi 3 ns
tpLz EN Y L P gure 29
tPLH EN Y CL = 15 pF, See Figure 4 25 ns
tPHL EN Y CL = 15 pF, See Figure 4 25 ns
T All typical values are at Vcc+ =5V, Vec— = -5V, Ta = 25°C.

{ip
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MC3450, MC3452
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

GENERATOR
(SEE NOTE A)

OUTPUT 5V 5V
390 @ 390 Q
3
<
50 Q :; >__
100 mV FOR
cL MC3452
(SEE NOTE B)
FOR
MC3450
(SEE NOTE C)
TEST CIRCUIT

INPUT

OUTPUT

NOTES: 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.

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

VOLTAGE WAVEFORMS
FIGURE 2. PROPAGATION DELAY TIMES

TeExas *?
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MC3450, MC3452
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

A B S1 S$2 A OUTPUT
tpzy |100 mV| GND Open | Closed s1
tpZL GND |100 mV | Closed | Open 390 @
TPz |100 mV| GND | Closed | Closed ) g O——5V
tpLZ GND [100 mV | Closed | Closed B
1k0$ (SEE NOTE C)
@ <
GENERATOR C| ——
50 Q L=<
(SEE NOTE A) (SEE NOTE B) q
{
TEST CIRCUIT

———————— 3v ————— —— — 3V

ENABLE ENABLE
| ov | ov
tpzH ——| tpzL —j4—}
| VoH A 5V
OUTPUT OUTPUT
______ ov VoL
3v av
ENABLE ENABLE
————— ov -I ———————— ov
tpHz =¥ je tpLz |
_‘ ______ Vou =15V
ouTPUT OUTPUT
~1.5V VoL

VOLTAGE WAVEFORMS

NOTES: 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.
B. Ci includes probe and jig capacitance.
C. All diodes are 1N916 or equivalent.

FIGURE 3. MC3450 ENABLE AND DISABLE TIMES

{ip
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MC3450, MC3452
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

5V
390 @
-100 mV
OUTPUT
CL
{ (SEE NOTE B)
GENERATOR B4
(SEE NOTE A) 509 $
- —
TEST CIRCUIT
ENABLE
| |
tPLH —N—-b{ ‘PHL—H—’:
I —:- — =~ = VoH
OUTPUT

VoL

VOLTAGE WAVEFORMS

NOTES: 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.
B. Ci includes probe and jig capacitance.

FIGURE 4. MC3452 PROPAGATION DELAY TIMES FROM ENABLE

{ip
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MC3453
QUADRUPLE LINE DRIVER WITH COMMON ENABLE

D3000, FEBRUARY 1986 —REVISED JULY 1990

©® Similar to a Dual Version of SN75110A Line D.J,ORN
Driver DUAL-IN-LINE PACKAGE
(TOP VIEW)
® Improved Stability Over Supply Voltage and
Temperature Ranges a0 Yl vee
1wvOz 1s[d4A
® Constant-Current Outputs . 1z O3 1400 ay
High Output Impedance 2z [a 13[] 4z
' ov s 123z
High Common-Mode Output Voltage Range ENABLE L6 1[0 3y
(=3 Vito 10V) a7 10[d3a
® Glitch-Free Power-Up/Power-Down GND L{8 9l Vee -
Operation
TTL Input Compatibility FUNCTION TABLE
Common Enable Circuit LoGIC enape | OUTPUT
CURRENT
Designed to be Interchangeable with INPUT INPUT z Y
Motorola MC3453 H H ON _ OFF
L H OFF ON
H L OFF OFF
description L L OFF OFF
The MC3453 features four line drivers with a L = low logic level
common enable input. When the enable input is H = high logic level
high, a constant output current is switched
between each pair of output terminals in
response to the logic level at that channel’s logic symborr
input. When the enable is low, all channel
outputs are nonconductive (transistors biased to ©
cutoff). This minimizes loading in party-line ENABLE EN
systems where a large number of drivers share - -
the same line. a0 > o _:: 1y
The driver outputs have a common-mode voltage o ﬁ 1z
range of — 3 volts to 10 volts, allowing common- oa D ) 2y
mode voltages on the line without affecting ﬁ 2z
driver performance. (10) 3y
3A ~ (12) 3z
All outputs should be maintained within the (14)
recommended common-mode output voltage aA 18| _—(1—3) 4y
range to ensure that the channels do not interact ~——— 4z

with each other. To minimize power dissipation, t This symbol is in accordance with ANSI/IEEE Std 91-1984 and
all unused outputs should be grounded. IEC Publication 617-12.

All inputs are diode clamped and are designed
to satisfy TTL-system requirements. The inputs
are tested at 2 volts for high-logic-level input
conditions and 0.8 volt for low-logic-level input
conditions. These tests guarantee 400 millivolts
of noise margin when interfaced with Series
54/74 TTL.

The MC3453 is characterized for operation from
0°C to 70°C.

PRODUCTION DATA documents contain information .
curre?t as of puhlic:tion date. rr;_ldnctsl l:ntnfnrm io ”
specifications per the terms of Texas Instruments

Hendard p Production pr ing does not TEXAS

necessarily include testing of all parameters. INSTRUMEN’[‘S
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Mc3453

QUADRUPLE LINE DRIVER WITH COMMON ENABLE

logic diagram (positive logic)

ENABLE !
[
(2)
a0 LA
@,
) (5)
a7 2y
@ ,,
4
1
(10 3y
3A 12)
3z
(14)
(15) a4y
4A (13)
4z
schematics of inputs and outputs
EQUIVALENT OF EACH INPUT - TYPICAL OF ALL OUTPUTS
OUTPUT
Vee+ --
: .-
q
INPUT T - -
N OUTPUT
pa o ’
S o n vee-
GND —& _—
i
TeExAs ‘U
INSTRUMENTS
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MC3453
QUADRUPLE LINE DRIVER WITH COMMON ENABLE

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

Supply voltage, VCC+ (see Note 1) . ... e e e e 7V
Supply voltage, VCC — -« o o oo e -7V
Input voltage (any iNput) . .. ... .. e 5.5V
Output voltage range (any output) . . . .. ... ot -5Vto 12V
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2):

Dopackage . ........ ... 950 mW

Jpackage . . ... 1025 mwW

N package ... ...... ... 1150 mW
Operating free-air temperature range . ... .......... ... 0°C to 70°C
Storage temperature range . .. .. .. ... ...t -65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D, N package .......... 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package . ............ 300°C

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

2. For operation above 25 °C free-air temperature, derate the D package to 608 mW at 70 °C at the rate of 7.6 mW/°C, derate
the J package to 656 mW at 70°C at the rate of 8.2 mW/°C, and the N package to 736 mW at 70°C at the rate of 9.2
mW/°C. In the J package the MC3453 is glass mounted.

recommended operating conditions

MIN NOM MAX | UNIT

Supply voltage, Vo + 4.75 5 5.25 \%
Supply voltage, Ve — —-4.75 -5 —-5.25 \%
High-level input voltage, V| 2 5.5 \4
Low-level input voltage, V) 0 0.8 \
Common-mode output voltage range VOCR+ 0 10 v

VOCR - 0 -3 \
Operating free-air temperature, Ta [¢] 70 °C

electrical characteristics over recommended operating free-air temperature range, VCcCc+ = 5.25V,
Vcec - = —5.25 V (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX UNIT
ViK Input clamp voltage I = =12 mA -09 -1.5 \
Vcc+ = 526V, Vec- = -5.25V 11 15
I On-stat tput t A
Olon) n-state output curren Voos = 475V, Voo = — 475V G . m
lo(off)  Off-state output current Vecc+ =475V, Vgc- = =475V, Vg =10V 100 A
I High-level input current Vi=24V 40 | wh
- rr
H 9 i Vi = 5.25 V 1] mA
I Low-level input current Vi = 0.4V -1.6 mA
Enable at 2 V 33 50
| I t fi V A inputs at 0.4 V A
cc+  Supply current from Vec 4+ inputs a Y 33 50 m
Enable at 2 V -68 -90
Icc- Suppl t f Vee - A inputs at 0.4 V A
cc Upply current from Ve fnputs & Enable at 0.4 V 31 -a0| "
T All typical values are at Vee+ =5V, Vec- = -5V, and T = 25°C.

{i’
Texas
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MC3453
QUADRUPLE LINE DRIVER WITH COMMON ENABLE

switching characteristics, Vcc+ = 5V, Vcc- = -5V, RL = 50 @, CL = 40 pF, Ta = 25°C
FROM TO TEST
PARAMETER (INPUT) | (OUTPUT) | CONDITIONS MIN - TYP  MAX | UNIT
tpLH Propagation delay time, low-to-high-level output A YorZ 9 15 ns
tpHL Propagation delay time, high-to-low-level output A YorZ See Figure 1 7 15 ns
tpLH Propagation delay time, low-to-high-level output Enable YorZ 14 25 ns
tpHL Propagation delay time, high-to-low-level output Enable YorZ 15 25 ns

PARAMETER MEASUREMENT INFORMATION

|
i
tPHL— ke>tpLn

VOLTAGE WAVEFORMS

A INPUT * OUTPUT Y
PULSE R =5002 —T— CL = 40 pF
GENERATOR T i ¢
#1
50 Q =
ENABLE = ® OUTPUT Z
L L
PULSE RL=5003 CL = 40 pF
GENERATOR 9 I
#2
50 9% =
TEST CIRCUIT
A INPUT
ENABLE
—| — — — off
| [}
OUTPUT Y |
|
| on
|
I
|
| off
I *
OUTPUT Z |
1
1

NOTES: A. The pulse generators have the following characteristics: Zg = 50 @, t, = tf = 10 £5 ns, ty1 = 200 ns, PRR = 1 MHz,
tw2 = 1 us, PRR < 500 kHz.
B. CL includes probe and jig capacitance.

FIGURE 1. PROPAGATION DELAY TIMES

{ip
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MC3486

QUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT

D2434, JUNE 1980—REVISED SEPTEMBER 1986

Meets EIA Standards RS-422-A and
RS423-A and Federal Standards 1020 and
1030

3-State, TTL-Compatible Outputs
Fast Transition Times
Operates from Single 5-V Supply

Designed to be Interchangeable with
Motorola MC3486

description

The MC3486 is a monolithic quadruple
differential line receiver designed to meet the
specifications of EIA Standards RS-422-A and
RS-423-A and Federal Standards. 1020 and
1030. The MC3486 offers four independent
differential-input line receivers that have TTL-
compatible outputs. The outputs utilize 3-state
circuitry to provide a high-impedance state at
any output when the appropriate output enable
is at a low logic level.

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

The MC3486 is characterized for operation from
0°C to 70°C.

D. J OR N PACKAGE

{TOP VIEW)

18 YUie[dvee
1Az 1s[]4B
1v[s 1a[JaA
1,2EN[Ja  13[Jay
2v[]s  12[]3.4EN
2a[]e  11[J3Y
28[]7 10[d3A
GND []s 9[]3B

FUNCTION TABLE (EACH RECEIVER)

DIFFEREN:;;\L INPUTS ENABLE OU'l;PUT
Vip =2 0.2V H H
-02V < V)p <02V H ?
Vip = -0.2V H L
Irrelevant L z

H = high level, L = low level, Z = high-impedance

(off), ? = indeterminate

logic diagram (positive logic)

1,2en-2

(2)
(1

1A
1B

(3)

logic symbolt 2a 8 )
(7) 2y
2B
1.2en & EN
(2) [
1A r‘:' v B gy 3,4EN—I”2’ >
[[: LI N
(6)
2A ——— (5) L
N (10)
op 20 ] 3A (11)
) ————3Y
zaen 82 _Jey 1a
ap 14 13,y
3 110} > an 2p-118)
3 2 M
(14)
an ol 13
a8 118! N (131 4y

TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and

IEC Publication 617-12.

PROBUCTION DATA documents contain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production processing does not
necessarily include testing of all parameters.

xas
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MC3486
QUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT EQUIVALENT OF OUTPUT ENABLE TYPICAL OF ALL OUTPUTS
EXCEPT OUTPUT ENABLE
Vce
- v
3850 cC
Vee - NOm
< 8.3 kQ
3 nNom _
[
4.9 kog
INPUT OUTPUT _ NOM §
ENABLE
OUTPUT

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

Supply voltage, VeC (see Note 1) .. ..o 8V
Input voltage, A or BINPUES . .. ...ttt +15 V
Differential input voltage (see Note 2) . ... ... ... ... i +25V
Enable iNput VOIAGE . . ..ottt 8V
Low-level OUTPUL CUITENT . .. .o ottt i e e et 50 mA
Continuous total power dissipation . . . ...... .. ... See Dissipation Rating Table
Operating free-air teMpPerature range . . . . ..« oot v v ot e i 0°C to 70°C
Storage temperature FaNQgE . . ... .. ..o wov e e ouo e —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package . . ....... 260°C

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

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

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
J 1025 mW 8.2 mW/°C 656 mW
N 1160 mW 9.2 mW/°C 736 mW

recommended operating conditions

MIN NOM MAX UNIT
Supply voltage, Vo 4.75 5 5.25 \4
Common-mode input voltage, V|C +7 \
Differential input voltage, Vip +6 \4
High-level enable input voltage, VIH 2 \
Low-level enable input voltage, V| 0.8 \
Operating free-air temperature, Ta 0 70 °C
i
TEXAS
INSTRUMENTS
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MC3486
QUADRUPLE LINE RECEIVER WITH 3-STATE QUTPUT

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

PARAMETER TEST CONDITIONS MIN MAX | UNIT
VTH __ Differential-input high-threshold voltage| Vg = 2.7 V, lp = -0.4mA 0.2 \
V1L _ Differential-input low-threshold voltage [ Vg = 0.5V, o = 8 mA -0.27 \
ViK Enable-input clamp voltage I = =10 mA -1.5 \
. Vip = 0.4V, lo = —0.4mA,
\ High-level output voltage 2.7 \
OH 9 P 9 See Note 3 and Figure 1
ViD= -04V, Ig=8mA,
V Low-level output voltage 0.5 Vv
oL P 9 See Note 3 and Figure 1
Vi = 0.8V, Vip = -3V, =27V 40
loz High-impedance-state output current IL 1D 3 Vo nA
ViL = 0.8V, Vip=38V, Vo =05V -40
Vp= -10V ~3.25
Vee = 0Vorb5.25V, = -3V -1.5
B Differential-input bias current cc X o 5V Vi 3 ! mA
Other inputs at 0 V V) =3V 1.5
Vi =10V 3.25
V) =525V 100
| High-level enable input current A
H gn-leve fnput ed V=27V 20| "
L Low-level enable input current V) = 0.5V -100 wA
l0s Short-circuit output current Vip =3V, Vo =0, See Note 4 -15 -100 mA
Icc Supply current ViL=0 85 mA

TThe 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. Refer to EIA Standards RS-422-A and RS-423-A for exact conditions.
4. Only one output at a time should be shorted.

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

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT

1 Propagation delay time, high-to-low-level output 28 35 ns
PHL 1obag - Y I 9 ‘W add Py CL = 15 pF, 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
t Output enable time to low level 20 30

PzL ey - - v - CL = 15 pF, See Figure 3 ne
tpHz  Output disable time from high level 26 35 ns
tpLz  Output disable time from low level 27 35 ns

U
EXAS
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MC3486
QUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT

PARAMETER MEASUREMENT INFORMATION

500 O

VoH

T'OL 10H
(+) (=)

VoL

FIGURE 1. VOH. VOL

OQUTPUT

GENERATOR
(See Note A)

CL = 15 pF
(See Note B)

1.5V

OUTPUT

VoL

2V
TEST CIRCUIT VOLTAGE WAVEFORMS

FIGURE 2. PROPAGATION DELAY TIMES
NOTES: 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.
B. C| includes probe and stray capacitance.

{i’
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MC3486
QUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT

PARAMETER MEASUREMENT INFORMATION

OUTPUT
sw2

Oo—5V

(See Note C)
L 1 CL = 15 pF Sw3
GENERATOR s T (see Note B) __i
(See Note A) 3510 - -
4 TEST CIRCUIT
tpzL
tPzH 3V
3v
SW1T0 1.5V INPUT — ——15V
INPUT — —1.5V sw2 OPEN SW1TO —1.5V
SW3 CLOSED —:—o V  sw2 CLOSED
SW3 OPEN
tpzL—b |[¢—
OUTPUT OUTPUT
tpLz
tPHZ 3v 3v 3v
SW1TO 1.5V
SW1TO 1.5V INPUT
INPUT 15V SW2 CLOSED SW2 CLOSED
[ SW3 CLOSED SW3 CLOSED
| — —ov
v — ——13V
OH OUTPUT
— — —13V VoL

VOLTAGE WAVEFORMS
FIGURE 3. ENABLE AND DISABLE TIMES

NOTES: 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.
B. Ci includes probe and stray capacitance.
C. All diodes are TN916 or equivalent.

7
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MC3487
QUADRUPLE DIFFERENTIAL LINE DRIVER
WITH 3-STATE OUTPUTS

D2578, MAY 1980—REVISED SEPTEMBER 1986

® Meets EIA Standard RS-422-A and Federal D, J, OR N PACKAGE
Standard 1020 (TOP VIEW)

® 3-State, TTL-Compatible Outputs 1A [ Use[d vee
.. " 1Y 2 15J4A

® Fast Transition Times 1z [s 1af] ay

@ High-lmpedance Inputs 1,2EN [Ja  13[J4z

. 2z [0s  12[]3,4EN
® Single 5-V Supply 2v s nhlaz
® Power-Up and Power-Down Protection 2A []7 101] 3Y
GND
® Designed to Be Interchangeable with 3 o} 3A

Motorola MC3487

description

The MC3487 offers four independent differential line drivers designed to meet the specifications of EIA
Standard RS-422-A and Federal Standard 1020. Each driver has a TTL-compatible input buffered to reduce
current and minimize loading.

The driver outputs utilize 3-state circuitry to provide high-impedance states at any pair of differential outputs
when the appropriate output enable is at a low logic level. Internal circuitry is provided to ensure a high-
impedance state at the differential outputs during power-up and power-down transition times, provided
the output enable is low. The outputs are capable of source or sink currents of 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 logic diagram (positive logic)
1,2en 12 EN 1.2en 4 |>
2,
gL - O b 2)
v & 12 1A (1) 3 1Y
(3 L
2 (7) —) 2y 1z
N (5) 27 )
(7) 2Y
12) 2A (i
3.4EN ! EN
10|
an b op—1% gy
iv N (11) 3z
14)
4A (15) 14 4y
P2 2z (10)
3Y
(11)
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and — 32
IEC Publication 617-12.
ay
4z
PRODUCTION DATA documents contain information . Copyright © 1986, Texas Instruments Incorporated
current as of publication date. Products conform to /)
spen‘i‘ficstinns per tt'u,e t:rmg of Texas .Inst‘;umenti TE
standard warranty. Production processing does nof
necessarily include testing of :ﬂ paramgters. lNS’r RUMENTS
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mc3487
QUADRUPLE DIFFERENTIAL LINE DRIVER
WITH 3-STATE OUTPUTS

FUNCTION TABLE (EACH DRIVER)

INPUT OUTPUT OUTPUTS
ENABLE Y z
H H H L
L H L H
X L High-Impedance | High-impedance
H = TTL high level X = irrelevant
L = TTL low level

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
Vee———9——— ~ ~~ - Vee
S
3 o
S
INPUT
——— (L
b:
b:
2 9o NOM
OUTPUT
- b
Vedd

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

Supply voltage, VGG (see Note 1) ... 8V
IPUL VOIAGE - « + + « « « v e e oo e 55V
Continuous total power dissipation . ... ... See Dissipation Rating Table
Operating free-air teMPerature range . . ... .....ovooomeec et 0°C to 70°C
Storage teMPErature FANGE . . . ..« e« wown s orrs s a s ottt —-65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package .. ........... 300°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D and N packages . ...... 260°C

NOTE 1: All voltage values, except differential output voltage, VQp. 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
J 1025 mW 8.2 mw/°C 656 mW
N 1150 mW 9.2 mW/°C 736 mW

recommended operating conditions

MIN NOM MAX UNIT

Supply voltage, Vcc 4.75 5 5.25 \
High-level input voltage, ViH 2 \Y
Low-level input voltage, V|L 0. \
Operating free-air temperature, TA [v] 70 °C

3
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Mc3487

QUDRUPLE DIFFERENTIAL LINE DRIVER
WITH 3-STATE OUTPUTS

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

{unless otherwise noted)
PARAMETER TEST CONDITIONS MIN MAX | UNIT
Vik Input clamp voltage lf = —18 mA -1.5 \
VoH High-level output voltage Vi =08V, Vig=2V, loH = -20mA | 2.5 \4
VoL Low-level output voltage VL =08V, ViH =2V, loL = 48 mA 0.5 \
|Vop| Differential output voltage RL = 100 Q, See Figure 1 2 \
Change in magnitude of
AV R = 100 ©, See Fi 1 +0.4 \
Vool differential output voltage ' L ¢ Fgure
Voc Common-mode output voltage* R = 100 Q, See Figure 1 3 \
Change in magnitude of
AlV, RL = 100 @, See Fi 1 +0.4 \
Vocl common-mode output voltage T L ee rigure
Vo = 6V 100
1 Output current with power off V =0 A
0 P P cc Vo = ~0.25 V 100 | "
I High-impedance-state Output enables Vo = 2.7V 100
0z output current at 0.8 V Vo = 0.5V - 100
I t t at i
: .npu current at maximum V| = 55V 100 A
input voltage
IiH High-level input current V| =27V 50 uA
TR Low-level input current V| =05V -400 wA
los Short-circuit output current? V=2V -40 -140 mA
Outputs disabled 105
! Suppl ent (all dri A
cc upply current fall drivers) Outputs enabled, No load 85 "

tA|Vop|and A[Voc| are the changes in magnitude of Vop and VQg, respectively, that occur when the input is changed from a high

level to a low level.
*In EIA Standard RS-422-A, Vo, which is the average of the two output voltages with respect to ground, is called output offset voltage, VOs.
§Only one output at a time should be shorted and duration of the short-circuit should not exceed one second.

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

PARAMETER TEST CONDITION MIN MAX | UNIT
tpLH Propagation delay time, low-to-high-level output 20 ns
tpHL Propagation delay time, high-to-low-level output Cp = 15 pF, See Figure 2 20 ns

Skew 6 ns
tTD Differential-output transition time CL = 15 pF, See Figure 3 20 ns
tpzH  Output enable time to high level 30 ns
tpzl  Output efwable ti.me to low !evel CL = 50 pF, See Figure 4 30 ns
tpHz  Output disable time from high level 25 ns
tpLz  Output disable time from low level 30 ns

PARAMETER MEASUREMENT INFORMATION

3500
>

4 ’
350 | Voc
$

FIGURE 1. DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES

i
TeExas b
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MC3487

QUADRUPLE DIFFERENTIAL LINE DRIVER
WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

———————— 3v
INPUT 15V 15V
| ov

L_ ‘-——J—tpHL
| teLH| = — — Vou
] Y OUTPUT sy 15V
GENERATOR l ’ | I
(See Note A) Iy 1 VoL
| Skew oo 1 Skew-lltoi

Z OUTPUT

TEST CIRCUIT VOLTAGE WAVEFORM

FIGURE 2. PROPAGATION DELAY TIMES

- -—3V
3100 2 ov

NOTES: A.

GENERATOR
tTD—P E— —i —
(See Note A) : OuTPUT TO : ) | : 1D
o
| - OUTPUT O9EN
. CL=15pF
= [, a L T (See Note B) 10%
TEST CIRCUIT i VOLTAGE WAVEFORMS
FIGURE 3. DIFFERENTIAL-OUTPUT TRANSITION TIMES
r ————— A 5V
| | OUTPUT
| sw3 l SW1 32000
Oor3V [ o-0-9—i¢ o ¢
: | Cy =50 pF S1kn Y
| | Lo b3 ¥ (See Note C)
GENERATOR L <A | (seeNoteB) | v
(See Note A) 50 =
= f sw2
TEST CIRCUIT ==
OUTPUT — 3V OUTPUT . 3V
ENABLE 15V ENABLE 15V
INPUT | 0V P ov_/!
PHZ - [ INPUT Dpzidl e
—Fosv Vo v SW1 closed
[o] ) SW1 closed i 1.
uTPUT : SW2 closed OUTPUT 1 15V swz open
| ~15V ! VoL
i adhs ~15V PZH—N e v
SW1 closed vy OH
OUTPUT 05V SW2 closed OUTPUT 15V SW1open
VoL SW2 closed

VOLTAGE WAVEFORMS
FIGURE 4. DRIVER ENABLE AND DISABLE TIMES

The input pulse is supplied by a generator having the following characteristics: ty < 5ns, tf < 5 ns, PRR < 1 MHz, duty
cycle = 50%, Zo = 50 Q.

. Cy includes probe and stray capacitance.
. All diodes are 1N916 or 1N3064.

2-68
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MC3550, MC3552
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

D3171, FEBRUARY 1989

Four Independent Receivers with Common
Enable Input

High Input Sensitivity . . . 256 mV Max
High Input impedance

MC3550 has Three-State Outputs
MC3552 has Open-Collector Outputs

Glitch-Free Power-Up/Power-Down
Operation

® Military-Temperature-Range Versions of
MC3450 and MC3452

description

The MC3550 and MC3552 are quadruple
differential line receivers designed for use in
balanced and unbalanced digital data
transmission. The two devices are the same
except that the MC3550 has three-state outputs
whereas the MC3552 has open-collector
outputs, which permit the wire-AND function
with similar output devices. Three-state and
open-collector outputs permit direct connection
to a bus-organized system.

The MC3550 and MC3552 are designed for
optimum performance when used with either the
MC3553 quadruple differential line driver or
SN55109A, SN55110A, and SN55112 dual

J PACKAGE
(TOP VIEW)
18 U vee+
1A[2 1s[]4B
1Y[s  1a[d4A
EN[]s 13[J4ay
2v[s 120 Vvee-
2As  11[J3y
28[]7 10[d3A
GND (s a[]3B
FK PACKAGE
{TOP VIEW)
+
Q

3 2 1219

4A
ay
NC
\olop
3Y

NC—No internal connection

FUNCTION TABLE

differential drivers. DIFFERENTIAL INPUTS | ENABLE | OUTPUT
The MC3550 and MC3552 are characterized for A-B EN Y
operation over the full military temperature range Vip = 26 mV L H
of —55°C to 125°C. -25mV < V|p < 25 mV L ?
Vip = 26 mV L L
X H z
H = high level, L = low level, ? = indeterminate,
Z = impedance (off)
PRODUCTION DATA documents contain information - Copyright © 1989, Texas Instruments Incorporated
current as of publication date. Products conform to b
grsn;fic:mns per ﬂll,s t:rn;g of Texas Ins:(;umsms TEXAS
andard warranty. Production processing does not
necessarily im:lu! testing of apll paramgters. lNSTRUMENTS
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MC3550, MC3552
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

iogic symbolsT

MC3550 MC3552
EN LN EN EN 4 N EN
.| 1 C

a2 g 3 4y 1a 2 D> (3)
18 VI 15 1 o
2 —16) ) oa 16 -
28 7 2Y NN
a9 (11) 3a 19 (11)
38 —2 )] — % 38 =2 o

(14) (14)
an — 4A ——

(15) 13 4y (15) as)
ap ———D 4B ——I

¥ These symbols are in accordance with ANSI/IEEE Std 91-1984 and |EC Publication 617-12.

logic diagram (positive logic)

L.
[
(2)
1A 1 B 1Y
1B _-——-( !
[
(6)
2A (5)
(7) 2y
2B —m——
q
(10)
3A (1)
(9) 3y
3B
(14)
4A 13,
4 18!

{i’
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MC3550, MC3552
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

schematics of inputs and outputs

EQUIVALENT OF EQUIVALENT OF TYPICAL OF MC3550 TYPICAL OF MC3552
A OR B INPUT ENABLE INPUT ouTPUT OUTPUT
Vee+ Vee+ -—|-- Vee
$3ke S 140 0
$ NOM 2 NOm
INPUT INPUT - — OUTPUT
Pd
3 OUTPUT
< —— ——‘
_ !
<)
> <
Vee- —o— — - %;
GND
Vee - GND -=|-- ®— GND

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

Supply voltage, VCC + (see Note 1) .. ... e 7V
SUpply Voltage, VO G — .« ot i it e e -7V
Differential input voltage (see Note 2) . ........ ... .. . . i +6V
Common-mode input voltage (see Note 3) . ... . ... ... .. i +5V
Enable input voltage . . . . . . ... e 55V
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 4)..... .. 1375 mW
Operating free-air temperature range . ... ........ .ottt —55°C to 125°C
Storage temperature range . . . ... . v v ittt e e —65°C to 150°C
Case temperature for 60 seconds: FK package ... ........ ... ... .. .. . .. 260°C
Lead temperature 1,6 mm {1/16 inch) from case for 60 seconds: J package . ............ 300°C

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal.
2. Differential input voltage is measured at the noninverting input with respect to the corresponding inverting input.
3. Common-mode input voltage is the average of the voltages at the A and B inputs.
4. For operation above 25°C free-air temperature, derate to 275 mW at 125°C at the rate of 11.0 mW/°C.

Texas {'f
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MC3550, MC3552
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

recommended operating conditions

Operating free-air temperature, TA

MIN NOM MAX | UNIT
o
o — - —_
High-level enable input voltage, V|4 2 \
Low-level enable input voltage, Vi 0.8 \
Low-level output current, loL -16 mA
Differential input voltage, V|p (see Note 5) -5T1 5 \
Common-mode input voltage, V|c (see Note 5) -3t 3 \
Input voltage range, any differential input to ground -5t 3 \%
—-55 125 °C

1 The algebraic convention, in which the less positive (more negative) limit is designated minimum, is used in this data sheet for common-

mode input voltage.

NOTE 5: The recommended combinations of input voltages fall within the shaded area of Figure 1.

RECOMMENDED COMBINATIONS OF INPUT VOLTAGES

input A to Ground Voltage—V

5 :
-5 -4 -3 -2 -1 0 1 2 3
Input B to Ground Voltage—V

FIGURE 1

TexAas {'P
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MC3550, MC3552
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

electrical characteristics over recommended operating free-air temperature range, VgC+ = MAX
(unless otherwise noted)

50 MC3552
PARAMETER TEST CONDITIONS Mcss UNIT
MIN TYPY MAX MIN TYPF MAX
Ainputs| VIp = -2V 30 75 30 75 A
\ High-level B inputs| Vip = —2 V 30 75 3.0 75| "
IH input current N ViH = 24V 40 40 pA
ViH = Vce + MAX 1 1 mA
Ainputs| Vip = 2V -1 -10
Low-level Alnpu Sl D 0 A
L . Binputs| Vip = 2V -10 -10
input current =
EN ViL = 0.4V -1.6 —1.6 | mA
V, = MiN, Vip = 25 mV,
High-level output YCCx 1D m
VOH  oitade ENat0.8 V, IoH = —400 A, 2.4 Y
9 Vic = -3Vt 3V
High-level output
| \7 = MIN, V, =V MAX 250 A
OH current CC+ OH CC+ w
Vec+ = MIN, Vip = —-25mV,
Low-level output —
VoL v°:'tva ee"e outpy ENat0.8V,  loL = 16 mA, 0.5 05| Vv
ol
9 Vic = -3Vt 3V
High-impedance-state Vo = 24V 40
loz wA
output current Vo =04V —-40
Short-circuit Vip = 26 mV, Vo =0,
| — -18 -70 mA
0S output current$ EN at 0.8 V
Supply current from
lccH+ ; ) ) mA
Ve +, outputs high A inputs at GND, B inputs at 3V, 60 60
T Supply current fro.m ENat3V _30 _30 mA
Ve -, outputs high
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t All typical values are at Vcc+ = 5V, Vggc- = =5V, Ta = 25°C.
§ Not more than one output should be shorted at a time.
switching characteristics, Vog+ = 5V, Ta = 25°C
FROM TO MC3550 MC3552
PARAMETER TEST CONDITIONS NIT
(INPUT) | (OUTPUT) MIN_ TYP] MAX | MIN TvPY MAX | U
t Aand B v CL = 50 pF, See Figure 2 17 25
PLH CL = 15 pF, See Figure 2 19 25| ™
¢ Aand B v CL = 50 pF, See Figure 2 17 25
PHL CL = 15 pF, See Figure 2 9 25| '°
tpzH EN Y ) 21
— CL = 50 pF, See Figure 2
tpzL TN v L p e Figur >7 ns
tPHZ EN Y ) 18
— CL = 15pF, S
PLz N Y L pF, See Figure 3 29 ns
tpLH T Y CL = 15 pF, See Figure 4 25 ns
tPHL EN Y CL = 15 pF, See Figure 4 25 ns
Y Al typical values are at Vec+ = 5V, Voc— = -5V, Ta = 25°C.
cc cc A

i
Texas ‘b
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MC3550, MC3552
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

OUTPUT 5V 5V
390 Q 390 0
-
GENERATOR
(SEE NOTE A 500
100 mV FOR
L ‘ MC3452
(SEE NOTE B)
FOR
MC3450
(SEE NOTE C)
TEST CIRCUIT

INPUT

OUTPUT

NOTES: 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.
B. Ci includes probe and jig capacitance.
C. All diodes are 1N916 or equivalent.
VOLTAGE WAVEFORMS

FIGURE 2. PROPAGATION DELAY TIMES

{ip
EXAS
INSTRUMENTS
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MC3550, MC3552

QUADRUPLE DIFFERENTIAL LINE RECEIVERS

A B s1 s2 OUTPUT
tpzH |100 mV| GND Open | Closed S1
tpzL GND {100 mV | Closed | Open 390 ©
Tprz_|[100 mV| GND | Closed | Closed O——5V
tpLZ GND 100 mV | Closed | Closed
1k03 (SEE NOTE C)
<
GENERATOR 5003 cL
(SEE NOTE A) < (SEE NOTE B)
{
TEST CIRCUIT
———————————————— 3V
ENABLE ENABLE
' | ov
tpzH ——b] tpzL —H—b]
| [ P 5V
OUTPUT OUTPUT
—————— VoL
3v
ENABLE ENABLE
—-: ———————— ov
tpLz >l
| =15V
|
OUTPUT OUTPUT
————— ——-VoL
VOLTAGE WAVEFORMS
NOTES: 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.

. CL inciudes probe and jig capacitance.
. All diodes are TN916 or equivalent.

FIGURE 3. MC3550 ENABLE AND DISABLE TIMES

TeExas
INSTRUMENTS
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MC3550, MC3552
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

5V
390
-100 mV
OUTPUT
CL
9 (SEE NOTE B)
GENERATOR
Q
(SEE NOTE A) 50
TEST CIRCUIT
ENABLE
OUTPUT

VOLTAGE WAVEFORMS

NOTES: 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.
B. Cy includes probe and jig capacitance.

FIGURE 4. MC3552 PROPAGATION DELAY TIMES FROM ENABLE

{ip
Texas
INSTRUMENTS
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MC3553

QUADRUPLE LINE DRIVER WITH COMMON ENABLE

D3170, OCTOBER 1988

® Similar to a Dual Version of SN55110A Line
Driver

® Improved Stability Over Supply Voltage and
Temperature Ranges

Constant-Current Outputs
High Output Impedance

® High Common-Mode Output Voltage Range
(-3Vto10V)

® Glitch-Free Power-Up/Power-Down
Operation

TTL Input Compatibility
Common Enable Circuit

Military-Temperature-Range Version of
MC3453

description

The MC3553 features four line drivers with a
common enable input. When the enable input is
high, a constant output current is switched
between each pair of output terminals in
response to the logic level at that channel’s
input. When the enable is low, all channel
outputs are nonconductive (transistors biased to
cutoff). This feature minimizes loading in party-
line systems where a large number of drivers
share the same line.

The driver outputs have a common-mode voltage
range of —3 V to 10 V, allowing common-mode
voltages on the line without affecting driver
performance.

All outputs should be maintained within the
recommended common-mode output voltage
range to ensure that the channels do not interact
with each other. To minimize power dissipation,
all unused outputs should be grounded.

All inputs are diode clamped and are designed
to satisfy TTL-system requirements. The inputs
are tested at 2V for high-logic-level input
conditions and 0.8 V for low-logic-level input
conditions. These tests guarantee 400 mV of
noise margin when interfaced with Series 54
TTL.

The MC3553 is characterized for operation over
the full military temperature range of —55°C to

J PACKAGE
(TOP VIEW)
1a 0 Yis[d vee &
1y 2 150 4A
1z[3 140 ay
2z0s 130 az
v (s 12l 3z
ENABLE [J6  11[J 3y
2207 100 3a
ano 8 9fd vee -
FK PACKAGE
(TOP VIEW)

ENABLE

NC—No internal connection

FUNCTION TABLE

LOGIC | ENABLE ouTPUT
INPUT | INPUT CURRENT
z Y
H H ON OFF
L H OFF  ON
H L OFF OFF
L L OFF _ OFF

L = low logic level
H = high logic level

125°C.
PRODUCTION DATA documents contain information i 3
C“"‘!;li‘ a's_ of plllllili;linn e r?duv:tsl e 10 i Copyright © 1988, Texas Instruments Incorporated
specifications per the terms of Texas Instruments b
standard warrapnt . Production processing does not TEXAS

necessarily include testing of all parameters. INSTRUMENTS
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MC3553

QUADRUPLE LINE DRIVER WITH COMMON ENABLE

logic symbolt

(11)
N (12) 3z

ENABLE ﬂ“—- EN
|
A
oa D
(10
3a ——
15
an 4120

| 04 4y

N (13) 4z

logic diagram (positive logic)

TThis symbol is in accordance with ANSV/IEEE Std 91-1984 and

IEC Publication 617-12.

schematics of inputs and outputs

12) 1Y
3
(3) 12

ENABLE 6
1
1A m
7
2a (7
(10)
3A
15
4A s

Py

(5) 2y
(4) 227

i ! | (11) 3y
{12)
3z

(14
) ay

(13)
az

EQUIVALENT OF EACH INPUT

Vee+

INPUT —{1

AAA

Vee -

GND —@—————

TYPICAL OF ALL OUTPUTS

{{ OUTPUT
OUTPUT

/7

Vee -

2-78
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MC3553
QUADRUPLE LINE DRIVER WITH COMMON ENABLE

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

Supply voltage, VCC + (see Note 1) ... .. e 7V
Supply VOltage, VO = - o i e e e -7V
Input voltage (any iNPuUt) . . .. ... .t e e 5.5V
Output voltage range (any output) . . . . . ... e -5Vtol12V
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2)....... 1375 mW
Operating free-air temperature range . . . . . .. ..ottt e —-55°C to 125°C
Storage temperature range . . . ... .. .. e —-65°C to 150°C
Case temperature for 60 seconds: FK package . ........... ...t . 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package . ............ 300°C
NOTES: 1. All voltage values are with respect to network ground terminal.
2. For operation above 25°C free-air temperature, derate to 275 mW at 125°C at the rate of 11.0 mW/°C.
recommended operating conditions
MIN NOM MAX UNIT
Ta = 25°C 4.5 5 5.5
S ly voltage, V vV
upply voltage. Vee+ Ta < 25°C 2.75 5 55
Ta = 25°C -4.5 -5 -85
S ly voltage, Voo — v
upply voltage, Vee Ta < 25°C 475 -5 -55
High-level input voltage, ViH4 2 5.5 \
Low-level input voltage, V| 0 0.8 Vv
V [o] \Y
Common-mode output voltage range OCR+ 0 !
VOCR - [0] -3 \4
Operating free-air temperature, TA -55 125 °C
electrical characteristics over recommended operating free-air temperature range, VCC + = MAX,
Vge - = —MAX (unless otherwise noted)
PARAMETER TEST CONDITIONS T MIN TYP¥ MAX UNIT
ViK Input clamp voltage I} = =12 mA -09 -1.5 \
V = MAX, Vcc- = MAX 1 15
l0(on)  On-state output current CC+ cc mA
Vec+ = MIN,  Veg— = MIN 6.5 11
10(off)  Off-state output current Vecec+ = MIN,  Veeo- = MIN, Vo = 10V 100 A
) ] V| =24V 40 | 4A
[ High-level input current
IH 9 P Vi = Voe + MAX 1| mA
i Low-level input current V) =04V -1.6 mA
Enable at 2 V 33 50
! Supp! t f V, Al ts at 0.4 V A
CcC+ upply current from Vog 4+ inputs a Enable 3t 0.4 V 33 50 m,
Enable at 2 V -68 -90
lcc - Suppl t f Vee - A inputs at 0.4 V
cc upply current from Vcg inputs a Enable 31 0.4 V 3 20 mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
* Al typical values are at Vo4 = 5V, Vcc— = -5V, and Ta = 25°C.
i
TExas b
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MC3553
QUADRUPLE LINE DRIVER WITH COMMON ENABLE

switching characteristics, Voc+ = 5V, Vgc- = =5V, RL = 50 Q, CL. = 40 pF, Tp = 25°C
FROM TO TEST
PARAMETER (INPUT) | (OUTPUT) | CONDITIONS MIN TYP MAX uniT
tpLy Propagation delay time, low-to-high-level output A YorZ 9 15 ns
tpHL Propagation delay time, high-to-low-level output A YorZ See Figure 1 7 15 ns
tpLH Propagation delay time, low-to-high-level output Enable YorZ 14 25 ns
tpHL Propagation delay time, high-to-low-level output Enable YorZ 15 25 ns

PARAMETER MEASUREMENT INFORMATION

A INPUT ————— \ 4 \ 4 OUTPUT Y
PULSE R = 50 0 —L CL = 40 pF
GENERATOR
#1
50 Q =
ENABLE ——— = 2 OUTPUT Z
i L
PULSE RL = 500Q S CL = 40 pF
GENERATOR G-
#2
50 Q =
TEST CIRCUIT

A INPUT

ENABLE

OUTPUT Y

OUTPUT Z

|
I
TPHL H—‘PLH

VOLTAGE WAVEFORMS

NOTES: A. The pulse generators have the following characteristics: Zg = 50 Q, t; = t = 10 =5 ns, tyy1 < 200 ns, PRR < 1 MHz,
tw2 < 1ps, PRR = 500 kHz.
B. C| includes probe and jig capacitance.

{i#
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N8T26
QUADRUPLE BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

D2462, MAY 1978 —REVISED SEPTEMBER 1986

@ P-N-P Inputs for Minimal Input Loading
(200 pA Maximum)

High-Speed Schottky Circuitry

3-State Outputs for Driver and Receiver
Party-Line (Data-Bus) Operation

Single 5-V Supply

Designed to Be Interchangeable with
Signetics N8T26, also Called 8726

description

The N8T26 is a quadruple transceiver utilizing
Schottky-diode-clamped transistors. Both the
driver and receiver have 3-state outputs. With
p-n-p inputs, the input loading is reduced to a
maximum input current of 200 gA. This device
is capable of high switching rates into high-
capacitance loads and are suitable for driving
long bus lines.

The N8T26 is characterized for operation from
0°C to 70°C.

FUNCTION TABLE (DRIVER)

INPUT OUTPUT
DE D B
H L H
H H L
L X z

FUNCTION TABLE (RECEIVER)

INPUT OUTPUT
RE B R

H
L H L
Z

high level

low level
irrelevant

high impedance

oy oy

N XTI

D, J, OR N PACKAGE

{TOP VIEW)
REQT Yie[d vVee
R[22 1s[JDE
1Bz 1a[d4R
o[ds 13048
2r[s  12[]4D
28[]s 11[J3R
2p[7 10[])3B
GND []s8 9[]3D
logic symbolt
oe 25 Jen
RE ..(LB EN2
. .
o 81 ~ (N
1R —:3—<—V2
2D (6)
B
r 18 Sep—- 2
ap 2 (10)
a3 (g ~~<ep—— 38
ap 112 (13)
r 119 P~—e»—— 18

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

logic diagram (positive logic)

RE (1)

pe 18!

. (4)

20 (7)

(9)

4>

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production processing does not
necessarily include testing of all parameters.
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N8T26

QUADRUPLE BUS TRANSCEIVER

WITH 3-STATE OUTPUTS

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT
Vce —-=
35k NOM
) 4
INPUT
>~ —-
L
Vi

———

TYPICAL OF ALL OUTPUTS

Drivers: Rgq = 35 2 NOM
Receivers: Rgq =70 2 NOM

p——Vce

ouTPUT

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

Supply voltage, Vo (see Note 1) ... ..o 7V
INPUL VOITAGE -+« o o ot et e et e ettt e e 5.5V
Continuous total power dissipation . . . ............... ... ....... See Dissipation Rating Table
Operating free-air temperature range . . . ... ...t v ettt 0°C to 70°C
Storage temperature ranNge . .. ... .....ovueere oot —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package ............ 300°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package ........ 260°C
NOTE 1: Voltage values are with respect to network ground terminal.
DISSIPATION RATING TABLE
Ta = 25°C DERATING FACT! Ta = 70°
PACKAGE A = 25 ER OR A = 70°C
POWER RATING ABOVE Tp = 25°C  POWER RATING
D 950 mW 7.6 mW/°C 608 mW
J 1025 mW 8.2 mWj/°C 656 mW
N 1150 mW 9.2 mW/°C 736 mW
recommended operating conditions
MIN NOM MAX | UNIT
Supply voltage, Vcc 4.75 5 5.25 \
High-level input voltage, V|H4 B, D, DE, RE 2 v
Low-level input voltage, Vi B, D, DE, RE 0.85 v
Driver, B -10
High-level output t, | A
igh-ievel output curren OH Receiver, R Y m.
Low-level output current, | Driver, B 40 A
P + oL Receiver, R 6] ™
Operating free-air temperature, Ta (o] 70 °C

2-82
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N8T26
QUADRUPLE BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

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

PARAMETER TEST CONDITIONS MIN TYPT MAX | UNIT
ViK  Input clamp voltage B,D,DE,RE | I} = —5 mA -1 \
B ViH =2V, Vi =085V, | = -10 . .
VoH High-level output voltage H L OH mA | 26 8.1 \
R ViL=085V Igy -2mA 2.6 3.1
B VIH =2V, loL = 40 mA .
VoL Low-level output voltage IH oL Om 0.5 \%
R ViH = 2V, ViL=10.85YV, IgL = 16 mA 0.5
| Off-state (high-impedance B,R DEat0.85V REat2V, Vo = 26V 100 A
oz o
state) output current R REat 2V, Vo =05V -100
liH High-level input current D,DE,RE V| =525V 25 pA
L Low-level input current B,D,DERE | V| = 0.4V —200 | pA
B -50 -150
I Short-circuit output current \ =525V A
0s P R cc ~30 —75 | "
Icc  Supply current Vee = 5.25 V, No load 87 | mA
TAll typical values are at Tp = 25°C and Vcg = 5 V.
*Only one output should be shorted to ground at a time, and duration of the short circuit should not exceed one second.
switching characteristics, Vg = 5V, Ta = 25°C
PARAMETER FROM TO TEST CONDITIONS MIN TYP MAX | UNIT
tpLH Propagation delay time, low-to-high-level output B ] CL = 30 pF, 8 18 ns
tpyL Propagation delay time, high-to-low-level output See Figure 1 7 10
tpLH Propagation delay time, low-to-high-level output D 8 CL = 300 pF, 14 20 ns
tpHL Propagation delay time, high-to-low-level output See Figure 2 12 20
tpLz Output disable time from low level fE R CL = 30 pF, 9 17 ns
tpzL Output enable time to low level See Figure 3 15 30
tpLz Output disable time from low level DE B CL = 300 pF, 20 43 ns
tpzL Output enable time to low level See Figure 4 20 38
i
EXAS b
INSTRUMENTS
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N8T26
QUADRUPLE BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

Vee 26V
TEST
POINT 920
PULSE 8 CIRCUIT l (See Note D)
GENERATOR UNDER R S o
(See Note A) DE TEST
— See Note B) |
RE ( ote D (all) $1.3k0 CL = 30 pF
—— OPEN 1 (See Note C)
GND ‘

TEST CIRCUIT =

<5 ns @—<5ns
—1 F_W :" ————— 26V
ineut 1 f90% 90% N |
0% 115V 15VvYX!
10% N 109
! ! 10% ov
l‘—’:—tpHL tpLHH¢—

! : Von
OUTPUT 15V 15V

VOLTAGE WAVEFORMS
FIGURE 1. PROPAGATION DELAY TIMES FROM BUS TO RECEIVER OUTPUT

26V Vee 26V
TEST 300
POINT
CIRCUIT l (See Note D)
DE UNDER B _ 9
RE TEST l
PULSE D (See Note B) | g (o) L 260 @ CL = 300 pF
GENERATOR —— OPEN 9 (See Note C)
(See Note A) GND )

TEST CIRCUIT
—» M—<5ns —» |[4—<5ns 26V
| #e0% 50% K| :
INPUT 15y 15V
10% ) 1Y 10%
\ | oV
—8 tpHL tpLH 16—
1
: | VoH
OUTPUT 15V 15V
———— VoL

VOLTAGE WAVEFORMS

FIGURE 2. PROPAGATION DELAY TIMES FROM DRIVER INPUT TO BUS

NOTES:
. All inputs and outputs not shown are open.

O molidas soobo sod Ho sooocieaoao
T iNCiuaes piooe ana jig capacitance.

. All diodes are TN916 or 1N3064.

. The pulse generator in Figures 1 and 2 has the following characteristics: PRR < 10 MHz, duty cycle = 60%, Z, = 50 Q.

Texas {'f
INSTRUMENTS
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N8T26
QUADRUPLE BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

26V Vce 5V
TEST
POINT
B (all) CIRCUIT 324k 32000
PULSE RE UNDER R
GENERATOR TEST —i¢—
(See Note A) D (all) (See Note B)
DE L See Note D)
GND 35ke L (See No
q: (Probe) CL = 30 pF
T(See Note C)
T &
TEST CIRCUIT
:o-.:— <5 ns F—ﬂ— <5ns

— 4 ——— 26V
90% 1

INPUT

OUTPUT

VOLTAGE WAVEFORMS

FIGURE 3. RECEIVER ENABLE AND DISABLE TIMES

vce 5V
26V
TEST
POINT ) 1
D (all) CIRCUIT 3 2.4k 3702
- <
RE UNDER B 4
TEST 4 l‘
PULSE DE (See Note B) | R falt)
GENERATOR [— OPEN (See Note D)
(See Note A) GND $5ke  _L.cp = 300 pF

3 (Probe) T(See Note C)

TEST CIRCUIT

@P+—<5ns @®+ <5 ns
vl e 28V

INPUT

OUTPUT

VOLTAGE WAVEFORMS
FIGURE 4. DRIVER ENABLE AND DISABLE TIMES

NOTES: A. The pulse generator in Figures 3 and 4 has the following characteristics: PRR = 5 MHz, duty cycle = 50%, Zo = 50 Q.
All inputs and outputs not shown are open.

. CL includes probe and jig capacitance.

. All diodes are TN916 or 1N3064.

oow
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SN55107A, SN55107B, SN55108A, SN55108B
SN75107A, SN75107B, SN75108A, SN75108B
DUAL LINE RECEIVERS

D2304, JANUARY 1977 —REVISED MAY 1990

® High Speed SN55107A, SN55107B, SN55108A
SN55108B . . . J PACKAGE
@ Standard Supply Voltage SN75107A, SN75107B, SN75108A
® Dual Channels SN75108B . .. D, J, OR N PACKAGE
(TOP VIEW)
© High Common-Mode Rejection Ratio 1A U vee +
@ High Input Impedance 1BE 2 13]vee-
. " NCc[]3  12[02A
©® High Input Sensitivity 1v[a 1028
@ Differential Input Common-Mode Range of 16[Js  10[NC
+3V s{e  s[day
GND{ |7 8[ |2
® Strobe Inputs for Receiver Selection O ¢
® Gate Inputs for Logic Versatility SN55107A, SN55107B, SN55108A,
. . SN55108B . . . FK PACKAGE
® TTL Drive Capability (TOP VIEW)
® High DC Noise Margin +
QO
® '107A and "107B Have Totem-Pole Outputs 2Is2y
® ‘108A and '108B Have Open-Collector 3212019
Outputs N_[la 18[]2A
® ‘B’ Versions Have Diode-Protected Input NCl's 17(INC
for Power-Off Condition 1vle 16[]28
NC([] 7 15[JNC
description 1GHls 14fnc
9 10 111213

These circuits are TTL-compatible high-speed
line receivers. Each is a monolithic dual circuit
featuring two independent channels. They are
designed for general use as well as such specific NC—No internal connection
applications as data comparators and balanced,

unbalanced, and party-line transmission

systems. These devices are unilaterally

interchangeable with and are replacements for

the SN55107, SN55108, SN75107, and

SN75108, but offer diode-clamped strobe inputs

to simplify circuit design.

”waoou>
Z Z NN

The essential difference between the ’A’" and ‘’B’’ versions can be seen in the schematics. Input-protection
diodes are in series with the collectors of the differential-input transistors of the ‘‘B’’ versions. These diodes
are useful in certain ““party-line’’ systems that may have multiple Vcc + power supplies and may be operated
with some of the VCC + supplies turned off. In such a system, if a supply is turned off and allowed to
go to ground, the equivalent input circuit connected to that supply would be as follows:

INPUT —‘»—E::]—_L 'N"UT_*'K—?—H‘—'P—_L

A
A" VERSION ““B"" VERSION

This would be a problem in specific systems that might possibly have the transmission lines biased to
some potential greater than 1.4 V.

The SN55107A, SN55107B, SN55108A, and SN55108B are characterized for operation over the full
military temperature range of —55°C to 125°C. The SN75107A, SN75107B, SN75108A, and SN75108B
are characterized for operation from 0°C to 70°C.

PRODUCTION DATA documents contain information " Copyright © 1990, Texas Instruments Incorporated
current as of publication date. Products conform 1/
to specifications per ;hedterlps of Texasjnst‘;uments; TE XAS
y. Production p oes no
necessarily include testing of all parameters. INSTRUMENTS
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SN55107A, SN55107B, SN55108A, SN55108B
SN75107A, SN75107B, SN75108A, SN75108B

DUAL LINE RECEIVERS

logic symboisT

SN55107
SN75107

I
L >l @)
B 2 r UL
16 18
aa 120
TN L9 5,
2 8

SN55108
SN75108

I e
A o &
15 2 ] oW gy
16 18
NE]
PRRLLEN S (9 5y
)

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

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

logic diagram (positive logic)

se
1A (1
4
1B 2] - v
o
16 (5)
2G (8)
2a 12 L‘* (IR
11
28 (11)
FUNCTION TABLE
DIFFERENTIAL
INPUTS STROBES OUTPUT
A-B G S Y
Vip = 26 mV X X H
X L H
-25mV < V|p < 26 mV L X H
H H Indeterminate
X L H
Vip = -26mV L X H
H H L

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

xas WP

INSTRUMENTS
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SN55107A, SN55107B, SN55108A, SN55108B
SN75107A, SN75107B, SN75108A, SN75108B
DUAL LINE RECEIVERS

schematic (each receiver)

14
Vee+ 9 §— — — — —
1kQ $1kQ 400 9%
* r
Yy [N
*- v 4.8 k
hd
!E-J ™ (4, 9) ouTPUT
(1,12) Y
A ———(_1 760 D oo
INPUTS x 3 Q —

8 2,11

G

J) v
)—‘ (5. 8) STROBE

COMMON
TO BOTH

N v |
| RECEIVERS ™ |
{(13) (6)  STROBE
" " l A
4 v v

V
TO OTHER RECEIVER

|
! 4.25 kQ 3 }
[ |
! I
]
| |

Vee -

P

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

TR = 1 k@ for "107A and "107B, 750 Q for '108A and '108B.
NOTES: 1. Resistor values shown are nominal.

2. Components shown with dashed lines in the output circuitry are applicable to the ‘107A and '107B only. Diodes in series
with the collectors of the differential input transistors are short circuited on ‘107A and '108A.

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

Supply voltage, VCC + (see Note 3) .. ... .. 7V
Supply voltage, VCC — ..« o oo -7V
Differential input voltage (see Note 4) ... ... ... ... ... . +6 V
Common-mode input voltage (see Note 5) .. ........ ... ..., +5V
Strobe input voltage. . . . .. ... 5.5V
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 6):
Dopackage . . ... ... ... 950 mW
FK or J package: Series 55 . . . . ... 1375 mW
Jpackage: Series 75 . .. ... 1025 mW
N package . . .. ... 1150 mW
Operating free-air temperature range: Series 55.......................... —55°C to 125°C
Series 75 . ... 0°C to 70°C
Storage temperature range . .. ... ... ... .. —65°C to 150°C
Case temperature for 60 seconds: FK package .. ............... ... ... . . . ... 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package .. ........... 300°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package . . ....... 260°C

NOTES: 3. All voltage values, except differential voltages, are with respect to network ground terminal.

4. Differential voltage values are at the noninverting (A) terminal with respect to the inverting (B) terminal.

5. Common-mode input voltage is the average of the voltages at the A and B inputs.

6. For operation above 25 °C free-air temperature, derate linearly at the following rates: 7.6 mW/°C for the D package, 11.0 mW/°C
for the FK and J packages with series 55 chips, 8.2 mW/°C for the J package with series 75 chips, and 9.2 mW/°C for the
N package.

TExas "-"‘
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SN55107A, SN55107B, SN55108A, SN55108B
SN75107A, SN75107B, SN75108A, SN75108B

DUAL LINE RECEIVERS

recommended operating conditions (see Note 7)

SN55107A, SN55107B

SN75107A, SN75107B

SN55108A, SN55108B SN75108A, SN75108B UNIT
MiIN NOM MAX MIN NOM MAX
Supply voltage, VCC + 4.5 5 5.5 4.75 5 5.25 \4
Supply voltage, Vg — -4.5 -5 -5.5 -4.75 -5 —5.25 \
High-level input voltage between differential inputs, 0.025 5 0.025 5 v
V|pH (see Note 8)
Low-level input voltage between differential inputs, _gt _0.025 _5t ~0.025 v
VipL (see Note 8)
Common-mode input voltage, V|c (see Notes 8 and 9) -3t 3 -3t 3 \
Input voltage, any differential input to ground (see Note 8) -5t 3 -5t 3 \%
High-level input voltage at strobe inputs, ViH(S) 2 5.5 2 5.5 \4
Low-level input voltage at strobe inputs, V| (g) 0 0.8 0 0.8 \
Low-level output current, Ig| -16 -16 mA
Operating free-air temperature, Ta -55 125 o] 70 °C

T The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet for input

voltage levels only.

NOTES: 7. When using only one channel of the line receiver, the strobe G of the unused channel should be grounded and at least one

of the differential inputs of the unused receiver should be terminated at some voltage between —3 V and 3 V.

8. The recommended combinations of input voltages fall within the shaded area of the figure shown.
9. The common-mode voltage may be as low as —4 V provided that the more positive of the two inputs is not more negative

than -3 V.

RECOMMENDED COMBINATIONS
OF INPUT VOLTAGES

Input A to Ground Voltage—V
1

5
-5-4-3-2-10 1

>

2 3

Input B to Ground Voltage—V

{i’
TeEXas
INSTRUMENTS
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SN55107A, SN55107B, SN55108A, SN55108B
SN75107A, SN75107B, SN75108A, SN75108B
DUAL LINE RECEIVERS

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

‘107A, "107B ‘108A, '108B
PARAMETER t - - UNIT
TEST CONDITIONS MIN_TYP} MAX [MIN TYP? MAX
High-level A Vip =5V 30 75 30 75
1 Y = MAX A
H " input current B | CC* Vip = ~5V 30 75 30 75| "
Low-level A Vip = -5V -10 -10
| \ = MAX A
IL input current B ces+ Vip =5V -10 —10 | “
: High-level input current| Voo + = MAX, Viyis) = 2.4V 40 40 | wA
IH into 1G or 2G Veex = MAX, Viys) = MAX Ve + 1 1| mA
Low-level input current
| = MAX, = 0. -1. -1. A
L into 1G or 2G Vees X, Viug) = 04V 1.6 6|m
| High-level input Veex = MAX, Viyg) = 24V 80 80 | pA
M currentinto S Vecz = MAX, Vins) = MAX Vo 2 2 | mA
Low-level input
! V = MAX, V =04V -3.2 -3.2 | mA
L current into S CC= 1) = 0
High-level V = MIN, V =0.8V, V = 25mV,
Vou igh-leve CC+ IL(S) IDH 24 v
output voltage loH = =400 A, V|c = -3V to3V
Low-level \ = MIN, V, =2V, V = -2 s
VoL ow-leve CcC+ IH(S) IDL 5mv 0.4 04l v
output voltage lo =16mA, Vic=-3Vto3V
High-level
1 \ = MIN, V = MAX V 250 A
OH  utput current CCx OH CC+ ~
Short-circuit
I Vv = MAX -1 -70 A
0S  ,utput current$ CCx 8 m
Supply current from
1 \Y = MAX, Tp = 25°C 18 30 A
CCH+ Ve +. outputs high cC= M A 8 30 m
Supply current from
[ - V = MAX, Tap = 25°C -84 -15 -8.4 —15| mA
CCH Ve -, ouputs high cc= A

T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
Al typical values are at Voot = 5V, Vece- = -6V, Ta = 25°C.
8 Not more than one output should be shorted at a time.

switching characteristics, VCC+ = =5V, TA = 25°C (see Figure 1)

PARAMETER TEST CONDITIONS 1074, 1078 108, 1088 |\
MIN TYP MAX [MIN TYP MAX
tPLH(D) Propagation delay time, low-to-high-level | R = 390 @, C| = 50 pF 17 25 s
output, from differential inputs A and B R =390Q, C_ = 15 pF 19 25
Propagation delay time, high-to-low-level | Rl = 390 @, C_ = 50 pF 17 25
PHLID)  otput, from differential inputs A and B | R = 390 0, C = 15 pF 9 25| ™
Propagation delay time, low-to-high-level | R = 390 2, C| = 50 pF 10 15
tPLH(S) output, from strobe input G or S RL =390Q, C_ = 15pF 13 20 ns
tPHL(S) Propagation delay time, high-to-low-level | R = 390 @, C| = 50 pF 8 15 ns
output, from strobe input G or S RL =390Q, C_ = 15pF 13 20

{i,;
Texas
INSTRUMENTS

POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 2-91



SN55107A, SN55107B, SN55108A, SN55108B
SN75107A, SN75107B, SN75108A, SN75108B
DUAL LINE RECEIVERS

PARAMETER MEASUREMENT INFORMATION

DIFFERENTIAL 1 Vee-

INPUT r—.————l-—__.-—_-l OUTPUT

1A ! “107A, '107B

1
I
PULSE T
GENERATOR |-& | 250 | 50 pF
{See Note A) | Veef ] (See Note C)
I Lioomv] |
= 2A)
$C (See Note D)
28
L | S
. OuTPUT
"108A, ‘108B
o 15 pF
STROBE 50 (See Note C)
INPUT =
(See Note B) = -
PULSE
GENERATOR
(See Note A)
TEST CIRCUIT
— o = — == 200 mV
INPUT
A
ov
l¢ 2 »l
. ' | I
STROBE ! : | I
INPUT ; |
GorS
| —»|  W—tPHL(D)
PLHD) ] be— i |
: | tLHS)—| r— -  le-tPHL(S)
| -V
| | [ | o
OUTYPUT 15V 15V 15V 15V
VoL

VOLTAGE WAVEFORMS
FIGURE 1. PROPAGATION DELAY TIMES

NOTES: A. The pulse generators have the following characteristics: Zg = 50 @, ty = 10 5 ns, tf = 10 £5 ns, tpq1 = 500 ns,
PRR = 1 MHz, tpg2 = 1 ps, PRR = 500 kHz.
B. Strobe input pulse is applied to Strobe 1G when inputs 1A-1B are being tested, to Strobe S when inputs 1A-1B or 2A-2B
are being tested, and to Strobe 2G when inputs 2A-2B are being tested.
C. Cg includes probe and jig capacitance.
D. All diodes are 1N916.

{ip
Texas
INSTRUMENTS

2-92 POST OFFICE BOX 655303 + DALLAS, TEXAS 75265



SN55107A, SN55107B, SN55108A, SN551088
SN75107A, SN75107B, SN75108A, SN75108B
DUAL LINE RECEIVERS

TYPICAL CHARACTERISTICS T

OUTPUT VOLTAGE HIGH-LEVEL INPUT CURRENT INTO 1A or 2A
Vs Vs
DIFFERENTIAL INPUT VOLTAGE FREE-AIR TEMPERATURE
6 ' I I, ] 100 ‘ I '
/——SloaA,l 1088 Vecs = £5V
° AR ? 80
> Inverting Noninverting €
,I, a Inputs __ 8  Inputs 9
= 5
2 O 60
s ) AR 5
w 3 X AN g
3 “107A, "107B £
5 $ 40—
(=) )
2 - ™~
IC’ £ ~—
> Vees = 25V S T~
1| RL = 4000 120 S
Ta = 25°C =
N,
0 1 . . 0
-40 -30 -20 -10 0 10 26 30 40 -75~-50 -25 0 25 50 75 100 125
Vip — Differential Input Voitage —mV TaA—Free-Air Temperature — °C
FIGURE 2 FIGURE 3
‘107A, '107B
PROPAGATION DELAY TIME
SUPPLY CURRENT, OUTPUTS HIGH (DIFFERENTIAL INPUTS)
Vs Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
30 [ l T 40 I T T
Veg+ = 5V Vecr = x5V
35 |-R, = 390 O
< 25 R CL = 50 pF
E € 30
. . ¢
s 20 lcc+ £
S = 25
3 4T = L
: S | T
?® = 15
_ 10 icc- ) tPHL(D)
5 . g 10
k) g’
- 5
5
(V] 0
-75 -50 -25 O 25 50 75 100 125 ~-75-50 -25 O 25 50 75 100 125
Tp—Free-Air Temperature— °C Ta—Free-Air Temperature — °C
FIGURE 4 FIGURE 5
*Values below 0°C and above 70°C apply to SN55 Series only.
i
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SN55107A, SN55107B, SN55108A, SN55108B
SN75107A, SN75107B, SN75108A, SN75108B

DUAL LINE RECEIVERS

TYPICAL CHARACTERISTICS T

‘108A, '108B
PROPAGATION DELAY TIME, LOW-TO-HIGH LEVEL
(DIFFERENTIAL INPUTS)
vs
FREE-AIR TEMPERATURE

120 T T T
Vect = #5V
2 CpL = 15 pF
& 100 .
> 7
% 80
2 RL = 3900
5 l
£ 60
g ]
o ——
& 40 —Rp = 1950 ©
L r L
: HERE
T 20
g
= RL = 390 Q
) | | |

-75 -50 =25 0 25 50 75 100 125

Ta—Free-Air Temperature— °C
FIGURE 6

"107A, "107B
PROPAGATION DELAY TIME (STROBE INPUTS)
Vs
FREE-AIR TEMPERATURE

"108A, '108B
PROPAGATION DELAY TIME, HIGH-TO-LOW LEVEL
(DIFFERENTIAL INPUTS)
vs
FREE-AIR TEMPERATURE

40 [ |
@ Veer = 5V
2 N +
| 35 CL = 15 pF
£
i 30
& 25 RL = 390 ©
8 ]
§ =
g 15 /
& RL = 1950 O /
I RL = 3900 ©
g 10
)
F
0

-75-50-25 0 25 50 75 100 125

Ta—Free-Air Temperature— °C
FIGURE 7
‘108A, '108B
PROPAGATION DELAY TIME (STROBE INPUTS)
Vs
FREE-AIR TEMPERATURE

40 T T T 40 T 1
Vect = 25V Vcecx = 5V
35 LR = 390 @ 35| R = 390 Q
» CL = 50 pF » CL = 15 pF
c c
| 30 [ 30
d)
g £
F 25 = 25
k) g
a 20 g 20
<€ c tPLH(S)
=4 2
g i5 / ® 15
2 tPHL(S) L g />
g 10 ~. | 3 10 =
. — & tPHL(S)
5L tPLH(S) 5
0 . l ]
-75 -50 -25 0 25 50 75 100 125 -75-50-256 0 25 50 75 100 125
Ta—Free-Air Temperature— °C Ta—Free-Air Temperature— °C
FIGURE 8 FIGURE 9
t Values below 0°C and above 70°C apply to SN55 Series only.
i
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SN55107A, SN55107B, SN55108A, SN55108B
SN75107A, SN75107B, SN75108A, SN75108B
DUAL LINE RECEIVERS

APPLICATION INFCRMATION

basic balanced-line transmission system

The "107A, "107B, "108A, and '108B dual line circuits are designed specifically for use in high-speed data
transmission systems that utilize balanced, terminated transmission lines such as twisted-pair lines. The
system operates in the balanced mode, so noise induced on one line is also induced on the other. The
noise appears common mode at the receiver input terminals where it is rejected. The ground connection
between the line driver and receiver is not part of the sighal circuit so that system performance is not
affected by circulating ground currents.

The unique driver-output circuit allows terminated transmission lines to be driven at normal line impedances.
High-speed system operation is ensured since line reflections are virtually eliminated when terminated lines
are used. Crosstalk is minimized by low signal amplitudes and low line impedances.

The typical data delay in a system is approximately (30 + 1.3 L) ns, where L is the distance in feet separating
the driver and receiver. This delay includes one gate delay in both the driver and receiver.

Data is impressed on the balanced-line system by unbalancing the line voltages with the driver output
current. The driven line is selected by appropriate driver-input logic levels. The voltage difference is
approximately:

VDIFF = 1/2lQ(on) * RT.

High series line resistance will cause degradation of the signal. The receivers, however, will detect signals
as low as 25 mV (or less). For normal line resistances, data may be recovered from lines of several thousand
feet in length.

Line-termination resistors (RT) are required only at the extreme ends of the line. For short lines, termination
resistors at the receiver only may prove adequate. The signal amplitude will then be approximately:

VDIFF = 10(on) * RT.

R R
A (. N
VWA 4 VWA
R R
ot , 5 . et
= VWA ) Vv =
A
DATA INPUT TRANSMISSION LINE HAVING
B CHARACTERISTIC IMPEDANCE Zg Y
c Rt = Zg/2
INHIBIT
D lg— L N STROBES
® gl
DRIVER RECEIVER
SN55109A, SN55110A, ‘107A, "107B, '108A, "108B
SN75109A, SN75110A,
SN75112
FIGURE 10

data-bus or party-line system

The strobe feature of the receivers and the inhibit feature of the drivers allow these dual line circuits to
be used in data-bus or party-line systems. in these applications, several drivers and receivers may share
a common transmission line. An enabled driver transmits data to all enabled receivers on the line while
other drivers and receivers are disabled. Data is thus time-multiplexed on the transmission line. The device
specifications allow widely varying thermal and electrical environments at the various driver and receiver
locations. The data-bus system offers maximum performance at minimum cost.
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SN75107A, SN75107B, SN75108A, SN75108B
DUAL LINE RECEIVERS

APPLICATION INFORMATION

RECEIVER 1 RECEIVER 2 RECEIVER 4
DRIVERS
SN55109A, SN56110A, v v v
SN75109A, SN75110A,
SN75112
STROBES STROBES STROBES
RT Ry
L—{ RT Ay i
= LOCATION 2 -
DRIVER 1 DRIVER 3 DRIVER 4 RECEIVERS:
A A N "107A, "1078,
'108A, 1088
DATA INPUT B B
c c c
INHIBIT
D D D
LOCATION 1 LOCATION 3 LOCATION 4

FIGURE 11

unbalanced or singie-line systems

These dual line circuits may also be used in unbalanced or single-line systems. Although these systems
do not offer the same performance as balanced systems for long lines, they are adequate for very short
lines where environmental noise is not severe.

The receiver threshold level is established by applying a dc reference voltage to one receiver input terminal.
The signal from the transmission line is applied to the remaining input. The reference voltage should be
optimized so that signal swing is symmetrical about it for maximum noise margin. The reference voltage
should be in the range of —3 V to 3 V. It can be provided by a voltage supply or by a voltage divider from
an available supply voltage.

A single-ended output from a driver may be used in single-line systems. Coaxial or shielded line is preferred
for minimum noise and crosstalk problems. For large signal swings, the high output current (typically 27 mA)
of the SN75112 is recommended. Drivers may be paralleled for higher current. When using only one channel
of the line drivers, the other channel should be inhibited and/or have its outputs grounded.

SN55109A, SN55110A
SN75109A, SN75110A
SN75112

R “107A, '1078B
OUTPUT INPUT ‘108A, ‘108B

A
INPUT
B OUTPUT

Vref

INHIBIT ¢

D

STROBES

FIGURE 12
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SN75107A, SN75107B, SN75108A, SN75108B
DUAL LINE RECEIVERS

APPLICATION INFORMATION

"108A, '108B dot-AND output connections ‘108A, "1088B

The "108A, "108B line receivers feature an open-
collector-output circuit that can be connected in
the dot-AND logic configuration with other

similar open-collector outputs. This aliows a level “108A, ‘1088

of logic to be implemented without additional

logic delay. b)—-outpur
DOT-AND
CONNECTION

SN5401/SN7401 or equivalent

T

FIGURE 13

increasing common-mode input voltage range of receiver

The common-mode voltage range or CMVR is defined as the range of voltage applied simultaneously to
both input terminals that if exceeded does not allow normal operation of the receiver.

The recommended operating CMVR is +3 V, making it useful in all but the noisiest environments. In
extremely noisy environments, common-mode voltage can easily reach + 10 V to + 15 V if some precautions
are not taken to reduce ground and power supply noise, as well as crosstalk problems. When the receiver
must operate in such conditions, input attenuators should be used to decrease the system common-mode
noise to a tolerable level at the receiver inputs. Differential noise is also reduced by the same ratio.

These attenuators have been intentionally omitted from the receiver input terminals so the designer may
select resistors that will be compatible with his particular application or environment. Furthermore, the
use of attenuators adversely affects the input sensitivity, the propagation delay time, the power dissipation,
and in some cases (depending on the selected resistor values) the input impedance, therefore reducing
the versatility of the receiver.

The ability of the receiver to operate with TABLE B. TYPICAL PROPAGATION DELAYS FOR
approximately + 15 V common-mode voltage at RECEIVER WITH ATTENUATOR TEST CIRCUIT
the inputs has been checked using the circuit SHOWN IN FIGURE 14
shovyn in Figure 14._ The resistors _R.1 and BZ NPUT TYPIGAL
provide a voltage divider network. Dividers with DEVICE PARAMETERS
) . ATTENUATOR {ns)
three different values presenting a 5-to-1 p 70
attenuation were used so as to operate the
differential inputs at approximately +3 V tPLH 2 32
common-mode voltage. Careful matching of the "i07A, "107B 3 42
two attenuators is needed so as to balance the ! 22
overdrive at the input stage. The resistors used tPHL 2 31
are shown in Table A. 3 33
1 36
TABLE A tPLH ; :Z
Attenuator 1: R1 = 2 k@, R2 = 0.5 kQ 108A. 71088 1 29
Attenuator 2: R1 = 6k, R2 = 1.5 k@ tPHL 2 38
Attenuator 3: R1 = 12 kQ, R2 = 3 kQ 3 41

Table B shows some of the typical switching
results obtained under such conditions.
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DUAL LINE RECEIVERS

APPLICATION INFORMATION

ONE 5V
+16 V ATTENUATOR
ON EACH RECEIVER
INPUT —_——————— RL = 390 ©
OR -14 V
+14 V
-16V
+15V
OR
-15v R

FIGURE 14. COMMON-MODE CIRCUIT FOR TESTING INPUT ATTENUATORS,
WITH RESULTS SHOWN IN TABLE B

Two methods of terminating a transmission line to reduce reflections are:

METHOD 1 R METHOD 2 i R1
R3S R3% R23
b ]
= Soa. <;-:—_L = <
SR3R3g SR2
F AN
R1
R3 = R1 + R2 = Zp/2 R1 + R2 > > Zo
R3 = Zg/2
FIGURE 15

The first method uses the resistors as the attenuation network and line termination. The second method
uses two additional resistors for the line terminations.
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SN75107A, SN75107B, SN75108A, SN75108B
DUAL LINE RECEIVERS

APPLICATION INFORMATION
For party-ling operation, method 2 should be used as follows:

2TTENUATION NETWORK

>

%03 -2 20
R3 = ?jL R3 > R3 >

.,v"
o
w
[l
N
~|S

H—Ann

FIGURE 16

To minimize the loading, the values of R1 and R2 should be fairly large. Examples of possible values are
shown in Table A.

furnace control using the SN75108A

The furnace control circuit in Figure 17 is an example of the possible use of the SN55107A Series in areas
other than what would normally be considered electronic systems. Basically the operation of this control
is as follows. When the room temperature is below the desired level, the resistance of the room temperature
sensor is high and channel 1 noninverting input is below (less positive than) the reference level set on
the input differential amplifier. This situation causes a low output, operating the “’heat on’’ relay and turning
on the heat. The channel 2 noninverting input is below the reference level when the bonnet temperature
of the furnace reaches the desired level. This causes a low output, thus operating the blower relay. Normally
the furnace is shut down when the room temperature reaches the desired level and the channel 1 output
goes high, turning the heat off. The blower remains on as long as the bonnet temperature is high, even
after the "heat on’’ relay is off. There is also a safety switch in the bonnet that shuts the furnace down
if the temperature there exceeds desired limitations. The types of temperature-sensing devices and bias-
resistor values used are determined by the particular operating conditions encountered.

5V
BONNET ROOM [ BONNET UPPER
TEmP ( $+7) S TEMP LIMIT SWITCH
SENSOR SENSOR o—
rcﬁl\ﬁeﬁ T 77
A 1Y|L TO “’HEAT ON
[ p t RELAY
Roowm B | RETURN
TEMP |
SETTING= = | |
Ty ) I TO BLOWER
l ] EDoﬂb—-w—— RELAY
|/ BLOWER ON 28 CHANNEL 2 | RETURN
i £ conTroL L _CHANNELZ |

FIGURE 17. FURNACE CONTROL USING SN75108A
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SN75107A, SN75107B, SN75108A, SN75108B
DUAL LINE RECEIVERS

APPLICATION INFORMATION
repeaters for long lines

In some cases, the driven line may be so long that the noise level on the line reaches the common-mode
limits or the attenuation becomes too large and results in poor reception. In such a case, a simple application
of a receiver and a driver as repeaters [shown in Figure 18(a)] restores the signal level and allows an adequate
signal level at the receiving end. If multichannel operation is desired, then proper gating for each channel
must be sent through the repeater station using another repeater set as in Figure 18(b).

REPEATERS

e\
/ \
DATA - J__.I DATA
—I DRIVER DRIVER
N | % |RECEIVER RIVE I ; lRECEIVER ouT
P P

a. SINGLE-CHANNEL LINE

DATA y DATA
N —{ DRIVER HRECEIVERH DRIVER I gg REC?VERJ— ouT

P P

CLOCK STROBE — {
N oKT | % |REcE|VER|——»| DRIVER | ; IRECEIVER]
P P

b. MULTICHANNEL LINE WITH STROBE

FIGURE 18. RECEIVER-DRIVER REPEATERS

receiver as dual differential comparator

There are many applications for differential comparators, such as voltage comparison, threshold detection,
controlled Schmitt triggering, and pulse width control.

As a differential comparator, a’107A or ‘108A may be connected so as to compare the noninverting input
terminal with the inverting input as shown in Figure 19. Thus the output will be high or low resulting from
the A input being greater or less than the reference. The strobe inputs allow additional control over the
circuit so that either output or both may be inhibited.

STROBE 1

REFERENCE 1 OUTPUT 1
STROBE 1,2

OUTPUT 2
REFERENCE 2

= STROBE 2
FIGURE 19. SN55107A SERIES RECEIVER AS A DUAL DIFFERENTIAL COMPARATOR
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DUAL LINE RECEIVERS

window detector

APPLICATION INFORMATION

The window detector circuit in Figure 20 has a large number of applications in test equipment and in
determining upper limits, lower limits, or both at the same time — such as detecting whether a voltage
or signal has exceeded its limits or *‘window’’. lllumination of the upper-limit (lower-limit) indicator shows
that the input voltage is above (below) the selected upper (lower) limit. A mode selector is provided for
selecting the desired test. For window detecting, the ‘‘upper and lower limits’’ test position is used.

+5V -5V 5V
1k03 1k - _
1 | | 50090
set [, ! T
UPPER £75 K | |
umit ] |
INPUT = | |
FROM | | s00@
TEST p T
POINT sET L
Lowsn,-ﬂ o b 2 TT— -
LMIT __L 3 4.7 kQ
- o AAN—O
2 4.7 kQ
° AN
C 9 4.7 kQ
= O MA
MODE
SELECTOR
MODE SELECTOR LEGEND
POSITION CONDITION
1 OFF
2 TEST FOR UPPER LIMIT
3 TEST FOR LOWER LIMIT
4 TEST FOR UPPER AND LOWER LIMITS

UPPER
LIMIT
INDICATOR

LOWER
LIMIT
INDICATOR

FIGURE 20. WINDOW DETECTOR USING SN75108A
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APPLICATION INFORMATION

temperature controller with zero-voltage switching

The circuit in Figure 21 switches an electric resistive heater on or off by providing negative-going pulses
to the gate of a triac during the time interval when the line voltage is passing through zero. The pulse
generator is the 2N5447 and four diodes. This portion of the circuit provides negative-going pulses during
the short time (approximately 100 us) when the line voltage is near zero. These pulses are fed to the inverting
input of one channel of the '108A. If the room temperature is below the desired level, the resistance of
the thermistor is high and the noninverting input of channel 2 is above the reference level determined by
the thermostat setting. This provides a high-level output from channel 2. This output is AND’ed with the
positive-going pulses from the output of channel 1, which are reinverted in the 2N5449.

10-v
%; 2 S X zenen
7 S ESCUN S 250

[ Vee+ Ve Y—

| 1a
|1L:|>C
L] L

120 CHANNEL 1

C-—
|
220V |
60 l 2A CHANNEL 2 ' p 9
I
2

PO YYN
VVV-—@-

I

28 D@ °
2N 5449%
l_ GROUND

THERMOSTAT
SETTING

AAA
VWA
A
i}
—

-
An

-
»—&\Q

HEATER
LOAD

p-AAA

-
AN

WA~

FIGURE 21. ZERO-VOLTAGE SWITCHING TEMPERATURE CONTROLLER

Texas *@

INSTRUMENTS

2-102 POST OFFICE BOX 655303 « DALLAS, TEXAS 75265



SN55109A, SN55110A
SN75109A, SN75110A, SN75112
DUAL LINE DRIVERS

D2106, DECEMBER 1975—REVISED MAY 1990

Improved Stability over Supply Voltage and
Temperature Ranges

Constant-Current Outputs
High Speed

Standard Supply Voltages
High Output Impedance

High Common-Mode Output Voltage Range
(-3Vto10V)

TTL Input Compatibility
Inhibitor Available for Driver Selection

Glitch-Free During Power-Up/Down

~B5°C to 125°C | 0°C to 70°C OUTPUT
J or FK PACKAGE | J or N PACKAGE | FUNCTION
6-mA Current
SN55109A SN75109A mA Lurren
Switch
12-mA Current
SN55110A SN75110A mA Lurren
Switch
27-mA "
SN75112 mA Curren
Switch
description

The SN55109A, SN55110A, SN75109A,
SN75110A, and SN75112 have improved
output current regulation with supply voltage
and temperature variations. In addition, the
higher current of the SN75112 (27 mA) allows
data to be transmitted over longer lines. These
drivers offer optimum performance when used
with the SN55107A, SN55108A, SN75107A,
and SN75108A line receivers.

logic symbol T

(3) &
1c ———
EN1
b l10) |
&
EN2
I
& 13
YL — > 10— 4y
18 (2) 1ob (12) 1z
&
08 >, ° ®
2B & 1 ZQL__(E.).ZZ

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

IED Publication 617-12.

SN55109A, SN55110A, . . . J PACKAGE
SN75109A, SN75110A, SN75112 . . .
D, J, OR N PACKAGE

(TOP VIEW)
1A 01 Y vee+
1Bz 3]y
1cs 1201z
2c[Ja 11dVvce-
2A[]s 10o[]D
2B [Je o[] 2z
GND [7 8[] 2y

SN55109A, SN55110A . . . FK PACKAGE
(TOP VIEW)

Q
m< O O>
- 2Z > -

1Z
NC
\Zolop
NC
D
10111213
SEEER
Q

NC —No internal connection

logic diagram (positive logic)

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

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
spsni!ica_tinns per the terms of Texas Instruments

Production pri ing does not
necessarily include testing of all parameters.

Copyright © 1990, Texas Instruments Incorporated
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SN55109A, SN55110A
SN75109A, SN75110A, SN75112
DUAL LINE DRIVERS

description (continued)

These drivers feature independent channels with common voltage supply and ground terminals. The
significant difference between the three drivers is in the output current specification. The driver circuits
feature a constant output current that is switched to either of two output terminals by the appropriate
logic levels at the input terminals. The output current can be switched off (inhibited) by low logic levels
on the enable inputs. The output current is nominally 6 mA for the "109A, 12 mA forthe '110A, and 27 mA
for the SN75112.

The enable/inhibit feature is provided so the circuits can be used in party-line or data-bus applications.
A strobe or inhibitor (enable D), common to both drivers, is included for increased driver-logic versatility.
The output current in the inhibited mode, I0(off), is specified so that minimum line loading is induced when
the driver is used in a party-line system with other drivers. The output impedance of the driver in the inhibited
mode is very high—the output impedance of a transistor biased to cutoff.

The driver outputs have a common-mode voltage range of —3 Vto 10V, allowing common-mode voltage
on the line without affecting driver performance.

All inputs are diode clamped and are designed to satisfy TTL-system requirements. The inputs are tested
at 2 V for high-logic-level input conditions and 0.8 V for low-logic-level input conditions. These tests assure
400 mV of noise margin when interfaced with Series 54/74 TTL.

The SN55109A and SN55110A are characterized for operation over the full military temperature range
of —55°C to 125°C. The SN75109A, SN75110A, and SN75112 are characterized for operation from
0°C to 70°C.

FUNCTION TABLE (EACH DRIVER)

LOGIC ENABLE ouTpuTst
INPUTS INPUTS

A B C D Y r4
X X L X OFF OFF
X X X L OFF OFF
L X H H ON OFF
X L H H ON OFF
H H H H OFF ON

H = high level, L = low level, X = irrelevant
TWhen using only one channel of the line drivers, the
other channel should be inhibited and/or have its
outputs grounded.
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schematic (each driver)

ENABLE C
ENABLE D
iz
TOOTHER | %7
DRIVER
22k ha
NOM %z
8,13
N (1.5) ha ((9 12))OUTPUTY
IN&;E':’_:-—-—)—«(Z' & % Y —— OUTPUT Z
7 % % |
GND ps 0_%

I |

| |

' |

Veo— (11) | ’_( |

| 2 |

} 77 [“ |

r;- |

V. .. Vg4 bus I b !
|

v, ..Vge-— bus | :
|

L v o w e J

TO OTHER DRIVER

Pin numbers shown are for D, J, and N packages.
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SN55109A, SN55110A
SN75109A, SN75110A, SN75112
DUAL LINE DRIVERS

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

SN55109A | SN75109A
SN55110A | SN75110A SN75112 UNIT

Vce+ Supply voltage (see Note 1) 7 7 7 \
Vce -~  Supply voltage -7 -7 -7 \%
V) Input voltage 5.5 5.5 5.5 \
Output voltage range -510 12 -5t 12 -5t0 12 \Y
Continuous total power dissipation (see Note 2) See Dissipation Rating Table

Operating free-air temperature range —-55to 125 0to 70 0 to 70 °C
Storage temperature range —65 to 1560 |—65 to 1560 [-65 to 1560 °C
Case temperature for 60 seconds: FK package 260 °C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 300 300 300 °C

. D package 260 260
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds N package. 260 560 °C

NOTES: 1. Voltage values are with respect to network ground terminal.
2. Inthe FK or J package, SN55109A and SN55110A chips are either silver glass or alloy mounted, and SN75109A, SN75110A,
and SN75112 chips are glass mounted.

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 mW —
FK 1375 mW 11.0 mW/°C 880 mW 275 mW
J(SNB5 ____A) 13756 mW 11.0 mw/°C 880 mW 275 mW
J (SN75 ) 1025 mW 8.2 mWw/°C 656 mW —
N 1160 mW 9.2 mW/°C 736 mW —
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SN55109A, SN55110A
SN75109A, SN75110A, SN75112
DUAL LINE DRIVERS

switching characteristics, VCC+ = 5V, Vcc- = =5V, Ta = 26°C
FROM TO
PARAMETERT TEST CONDITION MIN TYP MAX [ unIT

(INPUT) (OUTPUT) ST co s

1 15

tP‘-H AorB Yorz CL = 40 pF, z = :z

t"""— RL = 50 Q, 5

PLH CorD Y orZ See Figure 1 16 5 oS

tPHL 13 25 ns

TtpLy = Propagation delay time, low-to-high-level output.
tpHL = Propagation delay time, high-to-low-level output.

PARAMETER MEASUREMENT INFORMATION

INPUT Vees Vee
AORB % 50 1 |
e OUTPUT
| |_8_99A‘3 890 [Ry_ CL v
Q
561 Tao0pF
PULSE ; 2= = (See Note B)
GENERATOR #1 ;
(See Note A) : OUTPUT
PULSE g ' RL Lz
GENERATOR #2 = 4 i 5002 T 40pF
INPUT | . ¥ TO OTHER DRIVER | ~ 7 (See Note B)
CORD g0 (SceNote ol
+

TEST CIRCUIT

INPUT
AORB

ENABLE
CORD

OUTPUT

OUTPUT
z

VOLTAGE WAVEFORMS

NOTES: A. The pulse generators have the following characteristics: Zo = 50 2, t¢ = tf = 10 +5 ns, tyq = 500 ns, PRR = 1 MHz,
tw2 = 1us, PRR = 500 kHz.
B. C includes probe and jig capacitance.
C. For simplicity, only one channel and the enable connections are shown.

FIGURE 1. PROPAGATION DELAY TIMES

e LRSI L L=
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SN55109A, SN55110A
SN75109A, SN75110A, SN75112
DUAL LINE DRIVERS

10(on)—On-State Output Current—mA

TYPICAL CHARACTERISTICS

ON-STATE OUTPUT CURRENT
vs
NEGATIVE SUPPLY VOLTAGE

SN55109A, SN75109A SN55110A, SN75110A
7 T T 14 T T
Vcc+=45V Vee+=45V
G_V0_=——%V . 12_Vo=—-?;V
Ta=25°C [ \ Ta=25°C /

/ (R
/ IR

10(on)—On-State Output Current—mA

4
2 /
0
-3 -4 -5 -6 -7 -3 —4 -5 -6 -7
Vg —-—Negative Supply Voltage—V Vcc——Negative Supply Voltage—V
FIGURE 2 FIGURE 3
SN75112
35 T T
Vec+=45V
Vo=-3V
30} .0

| Ta=25°C |~

|
al | |
15 \
10 l
1/

10(on)—On-State Output Current—mA

1]
-3 —4 -5 -6 -7
Vcc——Negative Supply Voltage—V
FIGURE 4

i
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SN55109A, SN65110A
SN75109A, SN75110A, SN75112
DUAL LINE DRIVERS

APPLICATION INFORMATION

special pulse-control circuit

Figure 5 shows a circuit that may be used as a pulse generator output or in many other testing applications.

INPUT | OUTPUTS
A Y z
HIGH | OFF ON 15V —@
Low | ON  OFF
VCC+|-—
I A Y
INPUT H |
| B
125V }
| z
¢ |
| |
N
1/2 “109A,
I II 110a, Vee- o—e |
or SN75112 6 b3
I | GROUND T
TO OTHER 5V ouTPUT
LOGIC AND
STROBE

INPUTS

INPUTPULSE [ ]

@ e ZERO VOLTS

2 3
OUTPUT PULSE —l_l_ U— ZERO
VOLTS
d Sram—

FIGURE 5. PULSE CONTROL CIRCUIT

SWITCH
POSITION

4 5 6

Texas "4’
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SN55111, SN75111

QUADRUPLE LINE DRIVERS WITH COMMON ENABLES

D3000, FEBRUARY 1986 —REVISED OCTOBER 1988

® Similar to a Dual Version of the
SN55109A/SN75109A Line Driver

® Improved Stability Over Supply Voltage and
Temperature Ranges

® Constant-Current Outputs
High Output Impedance

High Common-Mode Output Voitage Range
(-3Vto10V)

©® Glitch-Free Power-Up/Power-Down
Operation

TTL Input Compatibility

Common Enable Circuit

description

The SN55111 and SN75111 feature four line
drivers with a common enable input. When the
enable input is high, a constant output current
is switched between each pair of output
terminals in response to the logic level at that
channel’s input. When the enable is low, all
channel outputs are nonconductive (transistors
biased to cutoff). This feature minimizes loading
in party-line systems where a large number of
drivers share the same line.

The driver outputs have a common-mode voltage
range of —3 V to 10V, allowing common-mode
voltages on the line without affecting driver
performance.

All outputs should be maintained within the
recommended common-mode output voltage
range to ensure that the channels do not interact
with each other. To minimize power dissipation,
all unused inputs should be grounded.

All inputs are diode clamped and are designed
to satisfy TTL-system requirements. The inputs
are tested at 2 V for high-logic-level input
conditions and 0.8 V for low-logic-level input
conditions. These tests guarantee 400 mV of
noise margin when interfaced with Series 54/74
TTL.

The SN55111 is characterized for operation from
—-55°C to 125°C. The SN75111 is charac-
terized for operation from 0°C to 70°C.

SN55111 ... J PACKAGE
SN75111...D, J, OR N PACKAGE

(TOP VIEW)
1A Ured vee s
1y {2 15[] 4A
1203 14 ay
2z s 13 az
2v[Js 1203z
ENABLE []6 1[] 3y
2a[d7 0[] 3A
GND[]8  9[Jvee-
SN55111 . .. FK PACKAGE
(TOP VIEW)
+
Q
>89
2 1 2019
1z 4 18] 4Y
2z)s 17 4z
NCc[s 16 NC
2y )7 15[ 3z
ENABLE[]8 14[] 3y
10 11 12 13

<00
~

NC—No internal connection

logic symbolt

ENABLE —2) EN
| rC

> o 2,y

PP LU | 3)
O 4z

(5)
o 0 ——— 2Y
N (4 2z

(11)
(10) 121 3y
3A . (12) o
A (15) | 1D gy
N (13)

T 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.

PRODUCTION DATA documents contain information . Copyright © 1986, Texas Instruments Incorporated
current as of publication date. Products conform te 1/

spec‘ilﬁc:tions par tl'l,e t:rcn? of Texas .Inst‘;umente: EXAS

standard warranty. Production processing does no

necessarily include testing of nFII parameters. INSTRUMENTS
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SN55111, SN75111
QUADRUPLE LINE DRIVERS WITH COMMON ENABLES

FUNCTION TABLE

OUTPUT
L A
OGIC | ENABLE | . ooco\r
INPUT | INPUT
z Y
H H ON  OFF
L H OFF ON
H L OFF  OFF
L L OFF  OFF
L = low logic level
H = high logic level
logic diagram (positive logic)
ENABLE —&)
2)
L) 2y
3
@,
1 (5)
on D 2y
@,
[
(11
(10) 3y
3A —— (12)
3z
(14)
(15) ay
4A (13)
4z
schematics of inputs and outputs
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
OUTPUT
Vee+ @ -
INPUT }—1 - - o
e OUTPUT
P
o * Yoo
GND ———— — — —

Texas J‘:;
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SN55111, SN75111
QUADRUPLE LINE DRIVERS WITH COMMON ENABLES

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

Supply voltage, VCC+ (s€8 NOte 1) . ...t e e e e e e e e e e 7V
Supply voltage, VO C — « « « v v vt e e, -7V
Input voltage (any iNPUt) . . .. .. 5.5V
Output voltage range (any output) . . . ... ...t -5Vtoi2V
Continuous total dissipation . . .. ............ ... ..., See Dissipation Rating Table
Operating free-air temperature range: SN55111. ... ... ... ............... —-55°C to 125°C

SN7B111 ... 0°C to 70°C
Storage temperature range . . ... ........... e —-65°C to 150°C
Case temperature for 60 seconds: FK package. . ...............ouuiiniuiinnnnnn.n.. 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package ........ 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package ............ 300°C

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

DISSIPATION RATING TABLE

PACKAGE Ta = 25°C DERATING FACTOR Ta = 70°C Ta = 85°C
POWER RATING ABOVE Ty = 25°C POWER RATING POWER RATING
D 950 mwW 7.6 mw/°C 608 mw N/A
FK 1376 mW 11.0 mw/°C 880 mw 275 mW
J (SN55111) 1375 mW 11.0 mw/°C 880 mwW 2756 mW
J (SN75111) 10256 mW 8.2 mw/°C 656 mw N/A
N 1150 mW 9.2 mW/°C 736 mW N/A

recommended operating conditions (see Note 2)

SN55111 SN75111 UNIT

MIN NOM MAX MIN NOM MAX
Ta = 25°C 4.5 5 5.5| 4.75 5 5.25

| Itage, V \
Supply voltage, Vo + TA < 25°C| 4.75 5 55| 4.75 5 525
TA = 25°C| -4.5 -5 -55|-4.75 -5 —5.25

Suppl | . Vee - \
upply voltage. Ve Ta < 25°C|-4.756 -5 —55|-475 -5 —5.25

High-level input voltage, V|4 2 5.5 2 5.5 \%

Low-level input voltage, V) . 0 0.8 0 0.8 \2
V, 0 10 (9] 10

Common-mode output voltage range OCR+ \%
VOCR - 0 -3 0 -3

Operating free-air temperature, Tao -55 125 (0] 70 °C

NOTE 2: All unused outputs should be grounded.

{i’
Texas
INSTRUMENTS
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SN55111, SN75111
QUADRUPLE LINE DRIVERS WITH COMMON ENABLES

electrical characteristics over recommended operating free-air temperature range, VCC + = MAX,
Vee - = MAX (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP¥ MAX | UNIT
ViK Input clamp voliage I} = —12mA -09 -1.5 \
10(on) On-state output current zgg: ; m&x' ://EE: ; mﬁ\lx 35 2: ? mA
10(off) Off-state output current Vee+ = MIN, Vee— = MIN, Vg = 10V 100 pA
W High-level input current Vi=24V 40 pA
Vi = Ve + MAX 1 mA
TN Low-level input current Vi =04V -1.6 mA
Ilcc+ Supply current from Ve + A inputs at 0.4 V Enable at 2 V 28 40 mA
Enable at 0.4 V 27 40
Ilcc- Supply current from Vcc - A inputs at 0.4 V Enable at 2 V —43 -85 mA
Enable at 0.4 V -25 -35

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
TAll typical values are at Vcc+ = 5V, Vgc— = —5V,and Tp = 25°C.

switching characteristics, Vgc+ = 5V, Vgc- = -5V, RL = 50 Q, CL = 40 pF, TA = 25°C

PARAMETER FROM To TEST MiN TYP MAX UNIT
(INPUT) | (OUTPUT) | CONDITIONS

tpLq Propagation delay time, low-to-high-level output A YorZ 9 15 ns
tpHL Propagation delay time, high-to-low-level output A YorZ See Figure 1 7 15 ns
tpLH Propagation delay time, low-to-high-level output | Enable YorZ 14 25 ns
tpyL Propagation delay time, high-to-low-level output | Enable YorZ 15 25 ns

i
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SN55111, SN75111
QUADRUPLE LINE DRIVERS WITH COMMON ENABLES

PARAMETER MEASUREMENT INFORMATION

L B — AI OUTPUT ¥
PULSE RL=5003 CL = 40 pF
<
GENERATOR * l
#1
50 Q =
ENABLE = I— OUTPUT 2
PULSE RL=500% CL = 40 pF
GENERATOR _1_/1\
#2
50 0 =

iI—w—e

TEST CIRCUIT

A INPUT 50% 50%
|
| |
"— tw1—!
| |
| |
| |
| 1

ENABLE | |
| |
| |
|

tpLH —f—D|
| |

OUTPUT Y

off

n

|
OUTPUT 2 |
1
1

rl--——-—-—-—- - - - - — — — — — — — ON

]
tPHL—e-> [P

VOLTAGE WAVEFORMS

NOTES: A. The pulse generators have the following characteristics: Zg = 50 @, ty = tf = 10 +5 ns, t,q < 200 ns, PRR < 1 MHz,
tw2 = 1 ps, PRR =< 500 kHz.
B. Ci includes probe and jig capacitance.

FIGURE 1. PROPAGATION DELAY TIMES

{i’
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

D1315, SEPTEMBER 1973—REVISED SEPTEMBER 1986

Choice of Open-Coliector, Open-Emitter, or
3-State Outputs

High-impedance Output State for Party-Line
Applications

Single-Ended or Differential AND/NAND
Outputs

Single 5-V Supply

Dual Channel Operation

Compatible With TTL

Short-Circuit Protection

High-Current Outputs

Common and Individual Output Controls
Clamp Diodes at Inputs and Outputs

Easily Adaptable to SN55114 and SN75114
Applications

Designed for Use With SN55115 and
SN75115

description

The SN55113 and SN75113 dual differential line
drivers with 3-state outputs are designed to
provide all the features of the SN55114 and
SN75114 line drivers with the added feature of
driver output controls. Individual controls are
provided for each output pair, as well as a
common control for both output pairs. If any
output is low, the associated outputis in a high-
impedance state and the output can neither drive
nor load the bus. This permits many devices to
be connected together on the same transmission
line for party-line applications.

The output stages are similar to TTL totem-pole
outputs, but with the sink outputs, YS and ZS,
and the corresponding active pull-up terminals,
YP and ZP, available on adjacent package pins.

The SN55113 is characterized for operation over
the full military temperature range of —55°C to
125°C. The SN75113 is characterized for
operation over the temperature range of 0°C to
70°C.

SN55113 . .. J PACKAGE
SN75113 ... D, J, OR N PACKAGE

(TOP VIEW)
1zp [ Uss Vce
1zs [z 1s[] 2zP
1vs s 1a[] 2zs
1vp[Ja  13[d 2vs
1A [0s 121 2vpP
1Bse 1[0 2A
1icdr» 1od2c
GND [s 9[] cc

SN55113 . . . FK PACKAGE
(TOP VIEW)

OQa
O ON
AR >

1 20 19
1vs 4 18[] 2zs
1vp [Is 170 2vs
NC Ds 16} NC
1A 007 15[} 2vP
iB[)8 14} 2A

9 1011 12 13

fo W onn o Vo W |

[N aNGNG NS

- 22 0«

(V)

NC—No internal connection

FUNCTION TABLE

INPUTS OUTPUTS
OUTPUT CONTROL DATA AND NAND
c cc A BT Y z
L X X X V4 4
X L X X z z
H H L X L H
H H X L L H
H H H H H L

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

Z = high impedance (off)
B input and 4th line of function table are applicable only
to driver number 1.

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments

dard Production pr ing does not
necessarily include testing of all parameters.

xas WP
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INSTRUME
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Copyright © 1986, Texas Instruments Incorporated
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

logic symbolt

) &
EN 1
9)
cc -
EN 2
5 110
1 @)
1 B 12 3)
©) oy Sl
T — D4 N
> Lol_12
11 ZQ—L:")
2A ——— 235 18]
2 o 1)

1YP
1Ys
1zp
128

2YP
2Ys
2zp
22s

logic diagram (positive logic)

TThis 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.

oD :

cc @

W

18 8 j;_

_.ﬂ 1YpP

|3 avs

) qzp

@) 125

12) Hyp

2Ys

2zp

2zs

schematic
INPUT 1B, INPUT 1A
(6) (5) v
fier  c©
1k 4k 600% 1k
V _
T "LoTHER
14
DRIVER]
J b
600 600
9 34k N I a3 9
AND () = ~ = (11 NAND
PULL-UF ————$ ) PULL-UP
1vp —{—‘ 200 L 200 _|)T 1zp
t
i | 4 : 4 I~
) 333 b
100 ox %0 i 5k [100 NAND
Nk (@) ¢ (2) sINK
TPuT = ouTPUT
ouTPUT 1 = 1 our
s 500 100 100 500
pe
- =
COMMON OUTPUT (9)
CONTROL CC
10
ouTpuT conTroL z¢ 12 13y AND PULI';-U: :::
AND OUTPU
OUTPUT (5 inpuT 2 10
CONTROL NAND PULL-UP 2ZP
1c NAND OUTPUT 22S
® ;

v. .. Vcc bus

#These components common to both drivers.
Resistor values shown are nominal and in ohms.

2-118
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

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

Supply voltage, VCC (see Note 1) . . . .. e e e e 7V
Input voltage . . . .. .. .. 5.5V
Off-state voltage applied to open-collector outputs ... ............. ... iunn.. 12V

Continuous total power dissipation (see Note 2)
Operating free-air temperature range: SN55113....... ... ... ... ..........

See Dissipation Rating Table
—-55°C to 125°C

SN75113 .. 0°C to 70°C
Storage temperature range . . . ... ... i ittt e —-65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package . ........ 260°C
Case temperature for 60 seconds: FK package . . .......... ... ... ... .. ... .. .... 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package . ............ 300°C
NOTES: 1. All voltage values a}e with respect to network ground terminal.
2. In the J and FK packages, SN55113 chips are alloy mounted; SN75113 chips are glass mounted.
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 N/A
FK 13756 mW 11.0 mW/°C 880 mW 275 mW
J (SN55113) 1375 mW 11.0 mw/°C 880 mW 275 mW
J (SN75113) 1025 mW 8.2 mWw/°C 656 mW N/A
N 1150 mW 9.2 mW/°C 736 mW N/A
recommended operating conditions
SN55113 SN75113 UNIT
MIN NOM MAX MIN NOM MAX
Supply voltage, Vcc 4.5 5 5.5 | 4.75 5 5.25 \%
High-level input voltage, V|4 2 2 \
Low-level input voltage, V|| 0.8 0.8 \4
High-level output current, loH -40 -40 mA
Low-level output current, g 40 40 mA
Operating free-air temperature, Ta -55 125 0] 70 °C
+
TEXAS
INSTRUMENTS
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

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

SN55113 SN75113
PARAMETER TEST CONDITIONS T T UNIT
MIN TYP¥ MAX MIN TYP MAX
Vik Input clamp voltage Vee = MIN, lj = —12mA -09 -15 -09 -15 \
V = MIN, ViH = 2V, 1 = ~10 mA 2.4 3.4 2.4 3.4
VoH High-level output voltage ce H OH \
VL = 0.8V IOH = - 40 mA 2 3.0 2 30
Vee = MIN, Vi =2V,
VoL Low-level output voltage 0.23 0.4 0.23 0.4 \
V) =08V, loL = 40 mA
Vok Output clamp voltage Vee = MAX, lp = —40 mA -11 =15 -1.1 -15 \
TA = 25°C 1 10
Vo = 12V
Off-state open-collector Ta = 1256°C 200
10(off) Vce = MAX ~ 250 #A
output current Ta = 25°C 1 10
VoH = 5.25 V
Ta = 70°C 20
Tp = 26°C, Vg = Oto Ve 10 £10
Off-state Vee = MAX, Vg =0 - 150 -20
loz (high-impedance-state) Output controls T MAX Vg = 0.4V +80 +20 A
output current at 0.8V A Vo = 24V =80 %20
Vo = Vee 80 20
Input current A, B, C 1 1
] at maximum Vee = MAX, Vp =55V mA
input voltage cc 2 2
High-level A B C 40 40
H . Vee = MAX, V| =24V WA
input current | CC 80 80
Low-level A, B C -1.6 -1.6
Im Vee = MAX, V| =04V mA
input current | CC -3.2 -3.2
Short-circuit
10s s Vee = MAX, Vg =0, Tp = 25°C 40 -90 -120 | -40 -90 -120 | mA
output current
| Supply current All inputs at O V, No load, Vee = MAX 47 65 47 65 A
m
€€ (both drivers) Tp = 25°C Voo = 7V 65 85 65 85
T All parameters with the exception of off-state open-collector output current are measured with the active pull-up connected to the sink output.
*All typical values are at To = 25°C and Ve = 5 V, with the exception of Icc at 7 V.
§Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
switching characteristics, Vgg = 5V, CL = 30 pF, TA = 25°C
SN55113 SN75113
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP  MAX
tPLH Propagation delay time, low-to-high-level output ) 13 20 13 30 ns
n - See Figure 1
tPHL Propagation delay time, high-to-low-level output 12 20 12 30 ns
tpzH Output enable time to high level RL = 180 Q, See Figure 2 7 15 7 20 ns
ipz|_ Output enable time to low level Ry = 250 Q, See Figure 3 14 30 14 40 ns
1PHZ Output disable time from high level R = 180 ©, See Figure 2 10 20 10 30 ns
tpLz Output disable time from low level Ry = 250 ©, See Figure 3 17 35 17 35 ns

Texas {"
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

PARAMETER MEASUREMENT INFORMATION

1kQ (— - ="

5V

INPUT AND
OUTPUT
CL =30pF
PULSE :._L\ (See Note B)
GENERATOR -
(See Note A) NAND

OUTPUT

Cy =30pF
b d TR

—D‘ [4—<5ns —»| k— <5ns
Pl N
| A% 0%k | 3v
INPUT |A15v 15V
10% L | | X-10% ov
VoH
NAND
OUTPUT :
| VoL
‘PLH—k—" ld—b'— tPHL
| VoH
AND
OUTPUT

VoL

WAVEFORMS

FIGURE 1. tppLH and tpHL

NOTES: A. The pulse generator has the following characteristics: Z, = 50 2, PRR < 500 kHz, t,, = 100 ns.
B. Cy includes probe and jig capacitance.

{ip
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

PARAMETER MEASUREMENT INFORMATION

INPUT
PULSE —_—— e ——
GENERATOR -0—@- r- -l
(See Note A) |50 !
| = AND
= l ' _I_ OUTPUT
| Cp =30pF
= S l I @ (See Note B)
! " NAND
| i _L OUTPUT
Cp =30 pF
1knEE L—___—-_'J :=D($eeNoteB)
5V
<5 ns—ﬂ e
INPUT
OUTPUT

WAVEFORMS

FIGURE 2. tpzH and tpHZ

NOTES: A. The pulse generator has the following characteristics: Zg = 50 Q, PRR = 500 kHz, t, = 100 ns.
B. C|_includes probe and jig capacitance.

‘Qi’
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

INPUT

PULSE
GENERATOR
(See Note A)

PARAMETER MEASUREMENT INFORMATION

5V
1k

_LCL=30pF

7T (See Note B)
- NAND
outeut | :

OUTPUT

_T_cL=30pF |
T

(See Note B) |

b ]

OUTPUT

TEST CIRCUIT

WAVEFORMS

FIGURE 3. tpzL and tpLz

NOTES: A. The pulse generator has the following characteristics: Zo = 50 2, PRR < 500 kHz, t,y, = 100 ns.
B. C includes probe and jig capacitance.
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

TYPICAL CHARACTERISTICST

OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
DATA INPUT VOLTAGE DATA INPUT VOLTAGE
6 T T 6 T T
No load Vee=5V
Ta=25°C No load
5 5
— o
> Vec =55V 1 Ta=125°C
g 4 t g 4 ¥
£ Vee=5V g ~
o U T (=]
> Vec=45V > x
5 3 53 =
2 o TA=25C
g 3 T 55°C
Q2 Q2 ATZ
o (=]
> >
1 1
. ot
0 1 2 3 4 Y 1 2 3 4
V}-—-Data Input Voltage—V V|—Data Input Voltage—V
FIGURE 4 FIGURE 5
OUTPUT VOLTAGE OUTPUT VOLTAGE
Vs vs
OUTPUT CONTROL VOLTAGE OUTPUT CONTROL VOLTAGE
6 T T T T 6 1 I 1 T
Load = 500 2 to ground Vec =5V
Ta=25C Load = 500 2 to ground
5 5 i
> S TA=125°C
é, a Vc(:; = 5.5‘ \" é’ 4 |
£ Vge=5V £ — }L
2 sy K X
< 3 Vec =45V < 3
g g Ta=25°C
o o Lo
T 2 1 2 Ta =-55°C
o o
> > |
1 DISABLED (| HIGH 1 DISABLED HIGH
o 0 )
0 1 2 3 4 0 1 2 3 4
V}—Input Voltage (Output Control)—V Vj—Input Voltage (Output Control) -V
FIGURE 6 FIGURE 7

TData for temperatures below 0°C and above 70 °C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113
circuits only. These parameters were measured with the aciive puil-up connected to the sink output.
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SN55113, SN75113

DUAL DIFFERENTIAL LINE DRIVERS

TYPICAL CHARACTERISTICST

OUTPUT VOLTAGE
vs
OUTPUT CONTROL VOLTAGE

Vee =55V
Vee=5V

ol

Load = 500 £ to ‘Vcc
Ta =25°C

Vec =45V

Vo—Output Voltage—V
w

2
DISABLED ||| LOW
1
0
0 1 2 3 4
Vi—input Voltage (Output Control) -V
FIGURE 8
OUTPUT VOLTAGE
vs
FREE-AIR TEMPERATURE
4.0 T T
Veg=45V
3.6
3.2 v — —
> OH(loH = -10 mA)//
| 2.8 —
S 4+ L]
£ 24 i
S -+ VOH(IOH = —40 mA)
= 2.0
=
s
$ 1.6
o 1.2
>
0.8
0.4 VolL(loL =40 mA)
[T 1

0
-75 =50 =25 0

25 50 75 100 125
Ta—Free-Air Temperature—"C

FIGURE 10

Vo—Output Voltage—V

VoH—Output Voltage—V

OUTPUT VOLTAGE

Vs

OUTPUT CONTROL VOLTAGE

l'.oad = 500 Sll to \I/cc
Vec=5V
| _~Ta=25°C
lac
Ta=-55°C
Ta=125°C A
—
|
DISABLED Low
h— e i
0 1 2 3 4

Vi—Input Voltage (Output Control)—V
FIGURE 9

HIGH-LEVEL OUTPUT VOLTAGE

Vs

OUTPUT CURRENT
Ta= 25°C
Vee =565V
I
Vee=5V
\ \
Voo =45V \\\\

0 —-20 40

-60 -80 -—-100 -120

IoH—Output Current—mA

FIGURE 11

TData for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113
circuits only. These parameters were measured with the active pull-up connected to the sink output.
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

TYPICAL CHARACTERISTICS T

SUPPLY CURRENT
LOW-LEVEL OUTPUT VOLTAGE (BOTH DRIVERS)
Vs Vs
OUTPUT CURRENT : SUPPLY VOLTAGE
0.6 ‘ 80 T T
Ta=25°C No load
L Tp=25°C
05 g 70 A
> Vec =45V < 60
4 04 E
8 £ 50
= D
>° Vee=55V ‘;'
= 0.3 O 40
£ | 3z
Q 02 % 30
3 / Q
> °

/ 10 //

o 0
0 20 40 60 80 100 120 0 1 2 3 4 5 6 7 8
IoL—Output Current—mA Vc—Supply Voltage—V
FIGURE 12 FIGURE 13
SUPPLY CURRENT SUPPLY CURRENT
(BOTH DRIVERS) (BOTH DRIVERS)
Vs Vs
FREE-AIR TEMPERATURE FREQUENCY
56 VCCI=5VI 100 Vcé=l5l\I/I“” T TT
54 | Inputs grounded LR =00
No load Cp =30pF
52 |~ go L °"p
< < Inputs: 3-volt square wave
£ 50 E L Ta =25°C
= -
< c
2 48 = g 60
> 46 - ——
[ -3
S a5 P 2 40
1 2
8 % 8
40 20
38
36 0
-75 -50 =25 0 25 50 75 100 125 0.1 0.4 1 4 10 40 100
Ta—Free-Air Temperature—"C f—Frequency—MHz
FIGURE 14 FIGURE 15
TData for temperatures beiow 0°C and above 70 °C and for suppiy voitages below 4.75 V and above 5.26 Vare
circuits only. These parameters were measured with the active pull-up connected to the sink output.
i
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

TYPICAL CHARACTERISTICS T

PROPAGATION DELAY TIMES

FROM DATA INPUTS OUTPUT ENABLE AND DISABLE TIMES
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
« 20 — 30 T T T
& Vee=5V Vee=5V
£ 18 - CL=30pF ” See Figures 2 and 3
2 16 See Figure 1 :': 25
£ ] £ 7
Q B tPLH — [
E ” \__r__,_ // % 20 Lz L —]
&= tPHL 2 L—
g 10 S 153 Pzl —
— c
'— ©
/

§ ° é 10 — PHZ | ]
e 6 i tpzH
g - N —]
S 4 2
2 5 °
a 2 o
o
a

0 0

-75 50 -25 O 25 50 75 100 125 -75 -50 -25 0 25 50 75 100 125

Ta—Free-Air Temperature—"C Ta—Free-Air Temperature—°C
FIGURE 16 FIGURE 17

TData for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113
circuits only. These parameters were measured with the active pull-up connected to the sink output,

APPLICATION INFORMATION

LOCATION 3 LOCATION &
- ...; o e -y
D> DM
b d —
|
S 4 i
3 Ryt 2Rt 0
[ p—— | I |
LOCATION 1 o b =y JEE _.__,,,: LOCATION 6
' —_r] H:D"_
]
[y | T e e = d
LOCATION 2 TWISTED LOCATION 4
PAIR

SN75115 RECEIVER

‘ SN75113 DRIVER

TRT = Zo. A capacitor may be connected in series with RT to reduce power dissipation.

FIGURE 18. BASIC PARTY-LINE OR DATA-BUS DIFFERENTIAL DATA TRANSMISSION
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SN55114, SN75114
DUAL DIFFERENTIAL LINE DRIVERS

D1315, SEPTEMBER 1973—REVISED SEPTEMBER 1986

® Choice of Open-Collector, Open-Emitter, or SN55114 . .. J PACKAGE
Totem-Pole Outputs SN75114 ... D, J, OR N PACKAGE
(TOP VIEW)
@ Single-Ended or Differential AND/NAND
Outputs 1zp [ Yie[d vee
. 1zs[2  1sd2zP
® Single 5-V Supply 1vss  1a[d2zs
@ Dual-Channel Operation 1pla  1sflovs
1As  12[d2vpP
® TTL-Compatible 18[e 11[] 2¢
® Short-Circuit Protection 1cr 10[] 28
GND |j8 9] | 2A
® High-Current Outputs
e Trivle | SN55114 . . . FK PACKAGE
fiple Inputs (TOP VIEW)
@ Clamp Diodes at Inputs and Outputs Q
CRood
® Designed for Use with SN55115 and o Z2=
SN75115 Differential Line Receivers
® Designed to Be Interchangeable with ;3(2
Fairchild 9614 Line Driver NG
description 2YP
2C
The SN55114 and SN751 14 dual differential line
drivers are designed to provide differential output
signals with the high-current capability for
driving balanced lines, such as twisted pair, at
normal line impedances without high power NC —No internal connection
dissipation. The output stages are similar to TTL
totem-pole outputs, but with the sink outputs, FUNCTION TABLE
YS and ZS, and the corresponding active pull-
up terminals, YP and ZP, available on adjacent INPUTS OUTPUTS
package pins. Since the output stages provide A B ¢ Y z
TTL-compatible output levels, these devices may L HH H H H L
also be used as TTL expanders or phase splitters. ALL OTHER INPUT COMBINATIONS | L H
The SN55114 is characterized for operation over H = high level, L = low level
the full military temperature range of —55°C to L . i
125°C. The SN75114 is characterized for  logic diagram (positive logic)
operation from 0°C to 70°C. (a)
188 1P
| (3)
logic symbolt © — 1§
1B
(4)
) SN 1 S IV e
1A | B qys 1c-2
(6) Q (2)
1B ——— Sk (1) 1zp 128
(7)
—_— (2)
1c op—= 1zs avp
(12) (13)
———— 2vp | 13
2a 2 (13) oys 2vs
(10) 5
2B ——— .15 ,op
5 41 L (14) ¢ 2zp
228

TThis 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.
PRODUCTION DATA documents contain information . Copyright © 1986, Texas Instruments Incorporated
current as of publication date. Products conform to b
specifications per tl||,e tderms of Texas Inst;uments EXAS
dard roduction pi ing dees not
necessarily include testing of all parameters. lNSTRUMENTS
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SN55114, SN75114
DUAL DIFFERENTIAL LINE DRIVERS

schematic (each driver)

T0
OTHER
INPUTS DRIVER
e =
CBA
(7,11 1 15,9 | {16)
1k (s, 4k 600t 1k Vee
10) b
¥t
X N 600 600 v X
9% 4k - ¥ N ak
AND 900
PULL UP(4 12) 20 900 (1, 15) NAND PULL-UP
20
5k 5h zp
AND (3,13) v (2, 14) NAND
SINK OUTPUT ‘l e SINK OUTPUT
500 Iy ¥ 333 ¥ 500 ‘\1 @
GND

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

tThese components are common to both drivers.
Resistor values shown are nominal and in ohms.

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

SN55114 SN75114 UNIT

Supply voltage, Vcc (see Note 1) 7 7 \Y
input voltage 5.5 5.5 \
Off-state voltage applied to open-collector outputs 12 12 \Y
Continuous total power dissipation {see Note 2) See Dissipation Rating Table

Operating free-air temperature range —-55to 125 0 to 70 °C
Storage temperature range —65 to 150 —65 to 150 °C
Case temperature for 60 seconds: FK package 260 °C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 300 °C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 260 °C

NOTES: 1. Voltage values are with respect to network ground terminal.
2. Inthe FK and J packages, SN55114 chips are either silver glass or alloy mounted. In the J package, SN75114 chips are glass
mounted.
DISSIPATION RATING TABLE
PACKAGE Ta < 25°C DERATING FACTOR Ta = 70°C Ta = 1256°C
POWER RATING ABOVE Tp = 25°C POWER RATING POWER RATING
D 950 mW 7.6 mw/°CC 608 mW
FK 13756 mW 11.0 mw/°C 880 mW 275 mW
J (SN55114) 13756 mW 11.0 mw/°C 880 mW 275 mW
J (SN75115) 1025 mW 8.2 mW/°C 656 mw —
N 1150 mW 9.2 mW/°C 736 mW —
recommended operating conditions
SN55114 SN75114 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vcc1 4.5 5 5.6 | 4.75 5 5.25 \
High-level input voltage, ViH 2 2 \
Low-level input voltage, V|i 0.8 0.8 v
High-level output current, IgH -40 -40 mA
Low-level output current, loL 40 40 mA
Operating free-air temperature, Ta -55 125 O 70 °C
*p
EXAS
INSTRUMENTS
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SN55114, SN75114
DUAL DIFFERENTIAL LINE DRIVERS

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

SN55114 SN75114
PARAMETER TEST CONDITIONS T 3 UNIT
MIN TYP MAX MIN TYP! MAX
ViK Input clamp voltage Vee=MIN, Ij=-12mA -0.9 -1.5 -09 -1.5 \4
v High-level output Vecc=MIN, ViH=2V,| lop=-10mA| 2.4 3.4 2.4 3.4 v
OH "\ oltage Vi =0.8 V, loH=-40 mA| 2 3 2 3
Low-level output Vee=MIN, V=2V,
Vi 0.2 0.4 0.2 0.45 \%
OL voltage VIL=0.8 V, oL =40 mA
Vee=5V, lg=40 mA, Ta=25°C 6.1 6.5 6.1 6.5
VoK  Output clamp voltage cC 0 o A \%
Voc=MAX, lg=—-40 mA, Tpo=25°C -11 -1.5 ~1.1 -1.5
Ta=25°C 1 100
VoH=12V |2
Off-state open-collector Ta=125°C 200
10(off) Vee=MAX nA
output current Vou=5.25 V Ta=25°C 1 100
OH=5 TA=70°C 200
Input t at
I put curren VCC=MAX, V|=5.5 V 1 1| ma
maximum input voltage
hH High-level input current| Voo = MAX, V|=2.4 V 40 40 rA
TR Low-level input current | Voc=MAX, V|=0.4 V -1.1 -1.6 -1.1 -1.6 mA
Short-circuit
| Vcec=MAX, Vo =0, Ta=25°C -40 -90 -120 | -40 -90 -120 mA
0s output current? cc o A
| Supply current All inputs at 0 V, No load, | Vcc=MAX 37 50 37 50 mA
CC iboth drivers) Ta=25°C Vee=7V 27 65 47 70

Tal parameters with the exception of off-state open-collector output current are measured with the active pullup connected to the sink
output. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

Al typical values are at TA = 25°C and Ve = 5V, with the exception of Icc at 7 V.

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

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

TEST SN55114 SN75114
PARAMETER UNIT
RAM CONDITIONS MIN  TYP MAX | MIN TYP MAX
tpLH Propagation delay time, low-to-high-level output CL = 30 pF, 15 20 15 30 ns
tpHL Propagation delay time, high-to-low-level output See Figure 1 11 20 11 30 ns

{if
Texas
INSTRUMENTS
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SN55114, SN75114
DUAL DIFFERENTIAL LINE DRIVERS

PARAMETER MEASUREMENT INFORMATION

INPUT

C =30pF
PULSE 2 (See Note B)
GENERATOR] =
(See Note A)

Cy =30 pF

| I | j_:(See Note B)
! V
tPHL—lQ-——N — — — VoL
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zo = 500 @, PRR = 500 kHz, t,y, =< 100 ns.
B. Ci includes probe and jig capacitance.

FIGURE 1. PROPAGATION DELAY TIMES

TYPICAL CHARACTERISTICST

OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
DATA INPUT VOLTAGE DATA INPUT VOLTAGE
6 T T 6 T T
No load Vec=5V
Ta=25°C No load
5 5
— O

>I Vee=55V >I Ta=125"C
e 4 t s 4 E
£ Vee=5V £ r
o T T =)
> Vec=45V >
5 3 g 3 o
o a l TA=25C
é 8 Tp=-55°C
| 2 1 2 A
o (]
> >

1 - i

0 J 0 J

0 1 2 3 4 0 1 2 3 4
V)—Data Input Voltage—V Vi—Data Input Voltage—V
FIGURE 2 FIGURE 3

T Data for temperatures below 0°C and above 70 °C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55114
circuits only. These parameters were measured with the active pullup connected to the sink output.
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SN55114, SN75114
DUAL DIFFERENTIAL LINE DRIVERS

TYPICAL CHARACTERISTICST

HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
vs vs
OUTPUT CURRENT OUTPUT CURRENT
5 — 04 ———
Ta=25°C | Ta=25°C
T .|
s Vlcc=5.5V VCC=55V/
S / >03 | A2
| vee=5V |
@ S
f £ Ve =45V
= 3 S CC = 4.
o .
S — \ > 02 /
H N\ g
g
3?2 VAN 3 A
L Vee =45V \\ 19 /
S \ Lo /
>, //
4
0 0
0 20 40 60 80 100 —120 0 10 20 30 40 50 60 70 80
IoH—-Output Current—mA loL—Output Current—mA
FIGURE 4 FIGURE 5
OUTPUT VOLTAGE PROPAGATION DELAY TIMES
vs ) vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
4.0 T T 40 T T
Vec=45V Vec=5V
3.6 |_See Figure 1
3.2 @
> VoHllon=—-10mA) _|__—— T 30
1 28 — — é
g4l T — | F
S - 4+ VOH(IoH = —40 mA) K /
% 20 2 20 .
=N
ERN) s ]
1 ) 4]
012 a |
> © 10
0.8 a tPHL
0.4 VoL(loL = 40 mA)
0 | ‘ 0
75 -50 —25 0 25 50 75 100 125 -75-50 -25 0 25 50 75 100 125
Ta—Free-Air Temperature—"C Ta—Free-Air Temperature—"C
FIGURE 6 FIGURE 7

1t Data for temperatures below 0°C and above 70°C are applicable to SN55114 circuits only. These parameters were measured with the
active pullup connected to the sink output.
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SN55114, SN75114
DUAL DIFFERENTIAL LINE DRIVERS

TYPICAL CHARACTERISTICST

SUPPLY CURRENT SUPPLY CURRENT
(BOTH DRIVERS) (BOTH DRIVERS)
vs vs
SUPPLY VOLTAGE FREE-AIR TEMPERATURE
80 42 .
No load Vec =5V
70LTAa=25°C Inputs grounded
40 FOutputs open
<
E 60 s
I 4 38
E 50 g ]
3 3
< 40 > 36
a [ \
g g
3 30 7 \
] 134 N
820 8 \\
32
10 /
(4]

30
0 1 2 3 4 5 6 7 8 -75-50 -256 0 25 50 75 100 125

Vce—Supply Voltage—V Ta—Free-Air Temperature—"C

FIGURE 8 FIGURE 9
SUPPLY CURRENT

(BOTH DRIVERS)
vs

FREQUENCY
100 T
Vee=5V
o RL = o0
80 | CL=30pF
< Inputs: 3-volt square wave
E tTa=25C
=
£ 60
5
(&)
=
-3 L1
2 40 =
b
Q
°
20
0
0.1 04 1 4 10 40 100
f—Frequency—MHz
FIGURE 10

t Data for temperatures below 0°C and ‘above 70°C are applicable to SN55114 circuits only. These parameters were measured with the

active pullup connected to the sink output.
{i’
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SN55114, SN75114

DUAL DIFFERENTIAL LINE DRIVERS

APPLICATION INFORMATIONT

1/2SN75114 1/2 SN75115
DRIVER RECEIVER
F——— 20— Fr———n
l | I l
| I I [
S | 2‘2 L -
TWISTED

PAIR

1 RT = Z(@. A capacitor may be connected in series with RT to reduce power dissipation.

FIGURE 11. BASIC PARTY-LINE OR DATA-BUS DIFFERENTIAL DATA TRANSMISSION

{i’
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SN55115, SN75115
DUAL DIFFERENTIAL LINE RECEIVERS

D1315, SEPTEMBER 1973—REVISED OCTOBER 1986

® Choice of Open-Collector or Active Pull-Up
(Totem-Pole) Outputs

Single 5-V Supply

Differential Line Operation

Dual-Channel Operation

TTL Compatible

%15 V Common-Mode Input Voltage Range

Optional-Use Built-In 130-Q Line-Terminating
Resistor

Individual Frequency Response Controls
® Individual Channel Strobes

® Designed for Use With SN55113,
SN75113, SN55114, and SN75114 Drivers

® Designed to Be Interchangeable With
Fairchild 9615 Line Receivers

description

The SN55115 and SN75115 dual differential line
receivers are designed to sense small differential
signals in the presence of large common-mode
noise. These devices give TTL-compatible output
signals as a function of the differential input
voltage. The open-collector output configuration
permits the wire-ANDing of similar TTL
outputs (such as SN5401/SN7401) or other
SN55115/SN75115 line receivers. This permits
a level of logic to be implemented without extra
delay. The output stages are similar to TTL
totem-pole outputs, but with sink outputs, 1YS
and 2YS, and the corresponding active pull-up
terminals, 1YP and 2YP, available on adjacent
package pins. The frequency response and noise
immunity may be provided by a single external
capacitor. A strobe input is provided for each
channel. With the strobe in the low level, the
receiver is disabled and the outputs are forced
to a high level.

The SN55115 is characterized for operation over
the full military range of —55°C to 125°C. The
SN75115 is characterized for operation from
0°C to 70°C.

SN55115 . . . J PACKAGE
SN75115...D, J, OR N PACKAGE

(TOP VIEW)
1vs[1 Use[d vee
1YP[J2  1s[] 2vs

1STRB[]3  1a[] 2vP
1RTC[Ja  13[] 2STRB
1B[]s  12[] 2RTC
RTe n[J28
1A07 10 2Rt
GND s o[] 2A

SN55115 . . . FK PACKAGE

{TOP VIEW)
o un w
o 0
Zz 2353
2 12019
1STRB [J 4 18(] 2vP
1RTC [ 5 17[] 2sTRB
NC [J6 16 NC
B[] 15(] 2RTC
1RT []8 14(] 2B
10 111213

<00« B
-z 2T
[G] ~N

NC—No internal connection

FUNCTION TABLE

DIFF OUTPUT
STROBE
INPUT (YP AND YS TIED TOGETHER)
L X H
H L H
H H L
H = Vj = Vjy min or V|p more positive than VT max

L = V| = V| max or V|p more negative than V1| max
X = irrelevant

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
Production pr ing does not
necessarily include testing of all parameters.

{ip
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SN55115, SN75115
DUAL DIFFERENTIAL LINE RECEIVERS

logic symbol T

1B (5)

T
1RT 18y |

]D &b

RT

1STRB EIR—

1rTe 4Ly

RESP

S @y

N (D 1YsS

28 (11
2 6
2RT ——%

2STRB 13 |

2rtc 112y |

k. (14) 2vpP

s (15) 5ys

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

schematic (each receiver)

logic diagram (positive logic)

1B (5
1A (vd]

1RT L& an
1rrc 4L

1STRB 3)

2)

1) 1YS (SINK)

1YP (PULLUP)

:D« U9 5vp puLLUP)
15 5vs (sink)

INPUT (5.11)

RESPONSE-
TIME
ar STROBE  CONTROL
6.10) 3.13) @.12)
(16)
o Vee
e Tk :\7 2.7 Jk) Yj7 2k
15k 31.64k 1.64 K 130 2:? 2.6k
1 pF vl '
pl -—-{
500 500 20
ﬁ 4 y
WPUT 7.5 [‘i J/ \‘ 61 (2,14) puLL-UP
A 8k A Bk 5k h
5k
7K ']J L‘ pa
j 3k
SINK
i 115 oyreut
130 150 *
150 k}1 50 e
8)
3 -+ ND
COMMON TO

BOTH RECEIVERS

Pin numbers shown are for D, J, and N packages.
Resistor values are nominal and in ohms.
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SN55115, SN75115
DUAL DIFFERENTIAL LINE RECEIVERS

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

SN55115 SiN75115 UNIT

Supply voltage, Vcc (see Note 1) 7 7 \%
Input voltage at A, B, and Rt inputs +25 +25 \Y
Input voltage at strobe input 5.5 5.5 \"
Off-state voltage applied to open-collector outputs 14 14 \%
Continuous total power dissipation (see Note 2) See Dissipation Rating Table

Operating free-air temperature range —55 to 125 0to 70 °C
Storage temperature range —65 to 150 - 65 to 150 °C
Case temperature for 60 seconds: FK package 260 °C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 300 °C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 260 °C

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal.
2. Inthe FK and J packages, SN55115 chips are either silver glass or alloy mounted and SN75115 chips are giass mounted.

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 mW 275 mW
J (SN55115) 1375 mW 11.0 mw/°C 880 mW 275 mW
J (SN75115) 1025 mW 8.2 mw/°C 656 mwW -
N 1150 mW 9.2 mW/°C 736 mW -
recommended operating conditions
i SN55115 SN75115 uNIT
MIN NOM MAX MIN NOM MAX
Supply voltage, Vcc 4.5 5 5.5 | 4.75 5 5.25 \%
High-level (strobe) input voltage, ViHq 2.4 2.4 \
Low-level (strobe) input voltage, Vi 0.4 0.4 \4
High-level output current, IgH -5 -5 mA
Low-level output current, Igp 15 15 mA
Operating free-air temperature, Ta -55 125 o] 70 °C
i
TEXAS
INSTRUMENTS
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SN55115, SN75115
DUAL DIFFERENTIAL LINE RECEIVERS

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

SN55115 SN75115
PARAMETER TEST CONDITIONS T UNIT
MIN TYPE  MAX | MIN  TYP¥  MAX
Differential input
Vs : Vg =04V, lIg.=15mA,  Vic =0 500 500 mv
high-threshold voltage
v 8 Differsntial input Vv, 24V, | 5mA, V 0 5009 5009 v
=24V, = -5 mA, = - = m
e low-threshold voltage 0 OH Ic .
+156 +24 +15 +24
Common-mode
Vicr ) Vip= %1V to to to to v
input voltage range
-15 -19 -15 -19
Ta = MIN 2.2 2.4
Vee = MIN,  Vjp = 0.5V,
VoH High-level output voltage | 5 mA Ta = 25°C 2.4 3.4 2.4 3.4 \
= -5m
OH Ta = MAX | 2.4 24
Vce = MIN, Vip = 05V,
VoL Low-level output voltage 0.22 0.4 0.22 0.45 \Y
loL = 15 mA
TA = MIN -0.9 -0.9
) Vee = MAX, V| =04V,
I Low-level input current Ta = 25°C -0.5 -0.7 -05 -0.7 mA
Other input at 5.5 V
TA = MAX ~0.7 ~0.7
V =MIN, V)p=-05V, |Tp = 25°C 2 5
IsH High-level strobe current ce b A A
Vstrobe = 4.5 V Ta = MAX 5 10
Vce = MAX, Vip = 05V,
Isp Low-level strobe current Tp = 25°C -1.16 -2.4 -1.15 -24 mA
Vstrobe = 04 V
Response-time-control Vge = MAX, Vip =05V,
IRTC) Ta=25°C | -1.2 -34 -1.2  -3.4 mA
current VRe =0
Vce = MIN, Vop = 12V, | Ta = 25°C 100
, Off-state open-collector | V|p = -4.5V Ta = MAX 200 A
010 Gutput current Voo = MIN, Von = 526V, | Ta = 25°C 00 | ¥
Vip = -4.75V Tp = MAX 200
Line-terminating
Rt ) Vee =5V Ta = 25°C 77 130 167 74 130 179 Q
resistance
Short-circuit Vee = MAX, Vg =0,
los 0 Tp=25°C| -15 -40 -80 | -14 -40 -100 mA
output current’ Vip= -05V
Supply current Vee = MAX, Vip =05V,
Icc pply cur cc 1D Ta = 25°C 32 50 32 50 | mA
(both receivers) Vic=0

T Unless otherwise noted Vstrobe = 2.4 V. All parameters with the exception of off-state open-collector output current are measured with the active pull-up
connected to the sink output.

* All typical values are at Voe = 5V, Tp = 25°C, and V|¢ = O.

8 Differential voltages are at the B input terminal with respect to the A input terminal.

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

[ Only one output should be shorted to ground at a time, and duration of the short-circuit should not exceed one second.

switching characteristics, Vgg = 5V, CL = 30 pF, Ta = 25°C

SN55115 SN75115
PARAME ITIO U
TER TEST COND NS MIN  TYP MAX | MIN TYP MAX NIT

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

tPLH RL = 3.9 kQ, See Figure 1 i 18 50 18 75 ns

tPHL R = 390 Q, See Figure 1 20 50 20 75 ns

Texas *?
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SN55115, SN75115
DUAL DIFFERENTIAL LINE RECEIVERS

PARAMETER MEASUREMENT INFORMATION

OPEN 24v
RT STROBE 5
INPUT e e e e LSTE2P0
(b
' $ ' RL
PULSE B | YpP
GENERATOR
(See Note A) | I Vo
|¥s
A CL = 30 pF
L_._—_._ _._.J (See Note B}
= RESPONSE
TIME CONTROL =
OPEN
TEST CIRCUIT

< 5 ns—§f =Q— -+ "_S 5ns
DIFFERENTIAL l 50% Sonk | T T —— +3v
INPUT 1#ov o V!
10%. 9
: : 10% _3v
—»  -tpHL —»  je-tPLH
{ | VoH
ouTRUT 15V 15v4
————— VoL
WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zo = 50 Q, PRR = 500 kHz, ty =< 100 ns, duty cycle = 50%.

B. C includes probe and jig capacitance.

FIGURE 1. PROPAGATION DELAY TIMES

TYPICAL CHARACTERISTICS

INPUT CURRENT

Vs

INPUT VOLTAGE

Vee =5V

4+Tp = 25°C

Input not under test at 0 V

Va4l

/

I}—Input Current—mA
[}

-4 /

-6

-256-20-15-10-5 0

5 10 15 20 25

Vi—Input Voltage—V

FIGURE 2

xas

E
INSTRUMENTS
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SN55115, SN75115
DUAL DIFFERENTIAL LINE RECEIVERS

Vo —Output Voltage—V

VoH— High-Level Output Voltage—V

TYPICAL CHARACTERISTICST

OUTPUT VOLTAGE
Vs
FREE-AIR TEMPERATURE

4.0

Vec = 45V
3.4 | |

| [
VoH (Vip = -0.5 V. IgH = -5 mA)

/J//‘/

3.2

2.8

2.4

2.0

1.6

1.2

0.8
0.4

VoL (Vip = 0.5V, IgL = 15 mA)_|
1 1 4

I

0
-75 -50 -25 0 25 50 75 100 125

Tp—Free-Air Temperature— °C

FIGURE 3

HIGH-LEVEL OUTPUT VOLTAGE
Vs
OUTPUT CURRENT

5 ViD= -05V
TA = 25°C -
N\
4 V,
~4_CC < 5
N Il
CCc = I~
L o—2v] ™
~3Vv \‘\
) N
)\
\
: \
Y .
0 -10 -20 -30 -40 -50
loH—High-Level Output Current—mA
FIGURE 5

Vo —Output Voltage—V

VoL—Low-Level Output Voltage—V

OUTPUT VOLTAGE
Vs
COMMON-MODE INPUT VOLTAGE

No Load
Ta = 25°C
Vge = 6.6V
Vee = 5 V]
Vee = 4.5V
=
Vip= -1V
A
Vip =1V
I

0.4

0.3

0.2

0.1

0
-256-20-15-10-5 0 5

10 15 20 25
Vic—Common-Mode Input Voltage—V

FIGURE 4
LOW-LEVEL OUTPUT VOLTAGE

Vs
OUTPUT CURRENT

Vip = 0.5V
Ta = 25°C

/

0 5 10 15 20 25 30

loL—Low-Level Output Current—mA
FIGURE 6

t Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115

Cir

its only. These parameters were measured with the active pull-up connected to the sink output.

2-142
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SN55115, SN75115
DUAL DIFFERENTIAL LINE RECEIVERS

TYPICAL CHARACTERISTICST

OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
DIFFERENTIAL INPUT VOLTAGE DIFFERENTIAL INPUT VOLTAGE
6 T T 6 T v .
vec =5V Voe = 6.5V
Load = 2 kQ to Vgc V. -5V
5 5 c.c |
Vee = 45V W
> l
ula 4 e 4
g Ta = 125°C s
° °
>
P g 3
=3 L =)
] Ta = 256°C1—] 5
3 A Ta = -55°C a
1 2 Io 2
S >
1 1
Load = 2 k@ to Vc¢
L L { Ta = 25°C |
o 0 ! 1 !
02  -0. 0 0.1 0.2 -2 -o01 0 0.1 0.2
V|p— Differential Input Voltage —V V|p —Differential Input Voltage—V
FIGURE 7 FIGURE 8
OUTPUT VOLTAGE OUTPUT VOLTAGE
Vs Vs
STROBE INPUT VOLTAGE STROBE INPUT VOLTAGE
6 T T 6 T T
No Load Vge =5V
ViIp = 0.5V No Load
5 Ta = 25°C 5 Vip = 0.5 V -
S Vee = 55V S ’
| Y |
b 4 AN 2 4 <
g ~ g S |
] 5 \ Ta = 125°C
% 5 R > 5 S I
2 VAN g N
g Vee = 5V| 3 , TAL= —155 °c
| 2 i 1 |
o |vec = 45V °
> L 1 1A = 25°C
1 1
0 0
0 1 2 3 4 0 1 2 3 4
Vstrobe — Strobe Input Voltage—V Vstrobe —Strobe Input Voltage—V
FIGURE 9 FIGURE 10

T Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115
circuits only. These parameters were measured with the active pull up connected to the sink output.

{ip
TeExas
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SN55115, SN75115
DUAL DIFFERENTIAL LINE RECEIVERS

TYPICAL CHARACTERISTICS T

SUPPLY CURRENT SUPPLY CURRENT
(BOTH RECEIVERS) (BOTH RECEIVERS)
VS Vs
SUPPLY VOLTAGE FREE-AIR TEMPERATURE
60 "No Load 40
TA = 25°C
50 35 Lo
< <
? B INPUT AT Vce g 30
= 40 A INPUT ATO V .
] / S 25
5 =
&) 3
> 30 4 // © 20
s / z
Qo
a 2 /AINPUT ATOV § 15
5 // A INPUT AT Vg i
3) 2% 8 10
10 Z Vge = 55V
/ 5} B INPUT AT 5.5 V
AINPUT ATO V
0 0 [ l
o 1 2 3 4 5 6 7 8 -75 -50-25 0 25 50 75 100 125
Vcc—Supply Voltage—V TA—Free-Air Temperature— °C
FIGURE 11 FIGURE 12
PROPAGATION DELAY TIMES MAXIMUM OPERATING FREQUENCY
\"&) Vs
FREE-AIR TEMPERATURE RESPONSE-TIME-CONTROL CAPACITANCE
30 T T 10M
Vee =5V z =
See Figure 1 |>_
,
2 25 g m b
| tpHL (RL = 390 Q) &
g [
g 20 fra 8
= 2 100k
=
8 o (RL = 3.9 kO) é
< tpLH (RL = 3. N
S ,/ E EEE
© 10 3 -
> £
© —
5 3
£ s 1k
5 | Vee =5V
g INPUT: -0.5 V to 0.5 V SQUARE WAVE
= o
0 “  ,o0lTA = 25°C
-75-50 -25 0 25 50 75 100 125 0.001 0.01 0.1 1 10
Ta—Free-Air Temperature Response-Time-Control Capacitance —uF
FIGURE 13 FIGURE 14

T Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115
circuits only. These parameters were measured with the active pull-up connected to the sink output.

{ip
Texas
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SN55115, SN75115

DUAL DIFFERENTIAL LINE RECEIVERS

APPLICATION INFORMATION

LOCATION 31 _[ _‘=

e d

= ™ T1LOCATION 5

| SRR |

="

I_...._....1..l

LOCATION

s o ekt -——

——————

TS | O

| I . |

LOCATION 2 TWISTED LOCATION 4

PAIR

:EI:smm 13 DRIVER
:D——smm 15 RECEIVER

tA capacitor may be connected in series with Z, to reduce power dissipation.

LOCATION 6

FIGURE 15. BASIC PARTY-LINE OR DATA-BUS DIFFERENTIAL DATA TRANSMISSION

{ip
Texas
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SN55116, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

D2143, MAY 1976 —REVISED MAY 1990

Features common to all types Additional features of the SN55116/SN75116

® Single 5-V Supply ® Independent Driver and Receiver

® 3-State Driver Output Circuitry @ Choice of Open-Collector or Totem-Pole

® TTL-Compatible Driver Inputs Outputs on Both Driver and Receiver

® TTL-Compatible Receiver Output ® Dual Data Inputs on Driver

® Differential Line Operation Optlo_nal Line-Termination Resistor in
Receiver

@ Receiver Output Strobe ("116, SN75117) or

Enable (SN75118, SN75119) ® =+ 15-V Receiver Common-Mode Capability

Designed for Party-Line (Data-Bus)
Applications Additional features of the SN75117

® Receiver Frequency Response Control

® Choice of Ceramic or Plastic Packages ® Driver Output Internally Connected to
Receiver Input

The St #5718 is an SN75116 with 3-State Receiver Output Circuitry
The SN75119 is an SN75117 with 3-State Receiver Output Circuitry

description

These integrated circuits are designed for use in interfacing between TTL-type digital systems and differential
data transmission lines. They are especially useful for party-line (data-bus) applications. Each of these circuit
types combine in one package a 3-state differential line driver and a differential-input line receiver, both
of which operate fromn a single 5-V power supply. The driver inputs and receiver outputs are TTL compatible.
The driver employed is similar to the SN55113/SN75113 3-state line driver, and the receiver is similar
to the SN55115/SN75115 line receiver.

The ‘116 and SN75118 circuits offer all the features of the SN55113/SN75113 driver and the
SN55115/SN75115 receiver combined. The driver performs the dual input AND and NAND functions when
enabled, or presents a high impedance to the load when in the disabled state. The driver output stages
are similar to TTL totem-pole outputs, but have the current-sink portion separated from the current-sourcing
portion and both are brought out to adjacent package pins. This feature allows the user the option of using
the driver in the open-collector output configuration, or, by connecting the adjacent source and sink pins
together, of using the driver in the normal totem-pole output configuration.

The receiver portion of the ‘116 and SN75118 features a differential-input circuit having a common-mode
voltage range of =15 V. An internal 130-Q resistor is also provided, which may optionally be used for
terminating the transmission line. A frequency response control pin allows the user to reduce the speed
of the receiver or to improve differential noise immunity. The receiver of the ‘116 also has an output strobe
and a split totem-pole output. The receiver of the SN75118 has an output-enable for the 3-state split totem-
pole output. The receiver section of either circuit is independent of the driver section except for the VCC
and ground pins.

The SN75117 and SN75119 circuits provide the basic driver and receiver functions of the ‘116 and
SN75118, but use a package that is only half as large. The SN75117 and SN75119 are intended primarily
for party-line or bus-organized systems as the driver ocutputs are internally connected to the receiver inputs.
The driver has a single data input and a single enable input, and the SN75117 receiver has an output strobe
while the SN75119 receiver has a 3-state-output enable. These devices do not, however, provide output
connection options, line termination resistors, or receiver frequency-response controls.

The SN55116 is characterized for operation over the full military temperature range of —55°C to 125°C;
the SN75116, SN75117, SN75118, and SN75119 are characterized for operation from 0°C to 70°C.

PRODUCTION DATA documents contain information . Copyright © 1990, Texas Instruments Incorporated
current as of publication date. Products conform to d)
specifications per tf'l,e tlfrms of Texas Inst&'nmenti E
dard roduction pr ing does no
necessarily include testing of ;II parameters. ]NST RUMEN’TS
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SN55116, SN75116 THRU SN75

119

DIFFERENTIAL LINE TRANSCEIVERS

SN55116 . . . J PACKAGE

SN75116 .. . D, J, OR N PACKAGE

(TOP VIEW)
pze [+ Uiel) vee
pzs[]2 1s[JDB
pys[s 1a[dpa
pyp[Js 13[JDE
RA[]s 12[JRYP
rRrds  11[JRYS
rRe[]7 10[dRs
GND s o[lRTC
SN55116
FK PACKAGE
(TOP VIEW)

NC—No internal connection

SN75118 .. .D, J, OR N PACKAGE

(TOP VIEW)
DzZP [ |1 Uu; Vee
Dzs[]2 1s[] DB
DYS[]s 4[] DA
DYP[]a 13 DE
RA[]s 12[]RYP
RT[se 11[J RYS
RB[]7  10[]RE
GND [ |8 9| | RTC

SN75117 ... D, JG, OR P PACKAGE
(TOP VIEW)

1 Us
2 7
3 6
4 5

O vee
[] DE
[ Ry

0 Rs

SN75119 ... D, JG, OR P PACKAGE
(TOP VIEW)

1 Us
2 7
3 6
4 s

] vee
'] DE
] RY

RE

2-148
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SN55116, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

‘116, SN75118
FUNCTION TABLE

OF DRIVER
INPUTS OUTPUTS
DE DA DB [ DY Dz
L X X z z
H L X L H
H X L L H
H H H H L

‘116, SN75118
FUNCTION TABLE OF RECEIVER

SN75117, SN75119
FUNCTION TABLE

OF DRIVER
iNPUTS | OUTPUTS
DI DE A B
H H L
L H L H
X L z Y4

SN75117, SN75119

FUNCTION TABLE OF RECEIVER

RS/RE DIFF OUTPUT RY INPUTS OUTPUT RY
INPUT ‘116  SN75118 A B RS/RE | SN75117 SN75119

L X H z H L H H H

H L H H L H H L L

H H L L X X L H z

H = high level (V| = V|4 min or V)p more
positive than VTH max)

L = low level (V| = V|_ max or V|p more
negative than VT max)

X = irrelevant

Z = high impedance (off)

schematics of inputs and outputs

EQUIVALENT OF
EACH DRIVER INPUT
AND EACH RE AND RS INPUT

EQUIVALENT OF
EACH RECEIVER INPUT
(EXCLUDING ENABLES

AND STROBES)

Vce

Vee —— ——
aka 1 pF NOM
NOM [_)}_1
INPUT INPUT -
8kQ
TR om
NOM 3
130
NOM

TYPICAL OF ALL OUTPUTS

---¢

77

Driver output R = 9 @ NOM
Receiver output R = 20 @ NOM
TOn SN75117 and SN75119, common
outputs replace the separate puliup and

sink outputs.

Vee

PULLUP
ouTtpuT?t

SINK
ouTPuT?!

{iP
EXAS
INSTRUMENTS
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SNb5116, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

logic symbolsT

116
) &b > @ pye
pe 2L 1y oF—3 pvs
(14) (1)

DA e > DzP
DB ——— o 2 pas
> &b

RB (;)
RA —-B((G: o2 gyp
Ry {RT Q> (11) RYS
(10)
RS —
RTC E—)(—»RESP
SN75118
&b 5| 4 pyp
pe 13 Jen o] LB pys
DA (14) > L_ﬂl DZP
pe 18| opb—2 pzs
(7 >
Ra {8l 12 gyp
Ry 8y fgy ob 11 pyve
re 190 fey
RTC &-)6— RESP
SN75117
[>d
pe 7L __len v 18) A
o & o Poe 2 o
e
as 18 I: v
ay €4
SN75119
>3
e fev v i
pr 2L Py 2) g
3 _j
RE E)—-—‘EN [: v
RY M [v]

logic diagrams (positive logic)
116 AND SN75118

(13)
DE
_ﬁf DYP (PULLUP)
3) )
on (14 DYS (SINK)
(15)

DB (1)
DZP (PULLUP)
2) pzs (sinK)
‘116 RECEIVER
re 2L ¢ (12) RYP
) (PULLUP)
TR (11) rvS
Ry 18 A (SINK)
T I —
rs (100
SN75118 RECEIVER
e 10
@) 12) oyp (puLLUP)
">
YN — 11 evs (sink)
Ry 19
arc 9

SN75117 DRIVER AND RECEIVER

as &)
)
DE } 6) py
(1)
DI
(3)
- A
(2) BUS
<+ B
SN75119 DRIVER AND RECEIVER
re &
pe )
ot (1) . (6) RY
v PR (3)
bl BUS
> @ o

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown for 116 and SN75118 are for J and N packages; those shown for SN75117 and SN75119 are for JG and P packages.
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SN55116, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

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

‘116, SN75117,
SN75118 SN75119 UNIT
Supply voltage, Vcc (see Note 1) 7 7 \
DA, DB, DE, DI, RE, RS 5.5 5.5
Input voltage, V} RA, RB, RT +25 \
A and B Oto6
Off-state voltage applied to open-collector outputs 12 \4
SN75116
SN55116 THRU UNIT
SN75119
Continuous total power dissipation (see Note 2) See Dissipation Rating Table
Operating free-air temperature range —-55 to 125 Oto 70 °C
Storage temperature range —65 to 1560 —65 to 150 °C
Case temperature for 60 seconds: FK package 260 °C
Lead temperature 1,6 mm (1/16 inch) from case 300 300 oc
for 60 seconds: J and JG packages
Lead temperature 1,6 mm (1/16 inch) from case 260 oc
for 10 seconds: D, N, or P package

NOTES: 1. All voltage values are with respect to network ground terminal.
2. In the FK and J packages, SN55116 chip is alloy mounted and SN75116 through SN75119 chips are glass mounted.

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 (8 pin) 725 mW 5.8 mW/°C 464 mW —
D (16 pin) 950 mW 7.6 mW/°C 608 mwW —
FK 1376 mW 11.0 mW/°C 880 mW 275 mW
J (SN55116) 1376 mW 11.0 mW/°C 880 mW 275 mW
J (all others) 10256 mW 8.2 mW/°C 656 mW —
JG 825 mW 6.6 mW/°C 528 mW —
N 1150 mW 9.2 mW/°C 736 mW —
P 1000 mW 8.0 mW/°C 640 mW —

recommended operating conditions

PARAMETER SNSs116 SN78' UNIT
MIN TYP MAX | MIN TYP MAX
Supply voltage, Vcc 4.5 5 5.5 | 4.75 5 5.25 \%
High-level input voltage, V|4 All inputs except 2 2 \
Low-level input voltage, V)i differential inputs 0.8 0.8 \"
Drivers -40 -40
High-level output current, | mA
igh-levet outp urrent, 'oH Receivers -5 -5
Drivers 40 40
Low-level output current, Ig| - mA
Receivers 15 15
‘116, '118 +15 +156
Receiver input Y \
eceiver input voltage, V| 117,119 0 s ) 5
‘116, '118 +156 +15
d iver input voltage, V \%
Common mode receiver input voltage, VICR 117,119 o 5 5 5
Operating free-air temperature, TA —55 125 (o] 70 °C

EXAS
INSTRUMENTS
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SN55116, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

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

driver section

‘116, SN75118 SN75117, SN75119
PARAMETER TEST CONDITIONS UNIT
MIN TYP! MAX | MIN TYP¥ MAX
ViK  Input clamp voltage Vee = MIN, |j = ~12mA -0.9 -1.5 -09 -15 v
Ta = 25°C {SN55116) log = =10 mA| 2.4 3.4 2.4 3.4
Vee = MIN,
Ta = 0°C to 70°C (SN75')lgy = —40 mA[ 2 3 2 3
VoH High-level output voitage | V) = 0.8 V, \
v sy |Ta= =85°Cto125°C |lgn = —10 mA
= (SN55116) loH = =40 mA] 1.8 1.8
Ve = MIN, Vi =2V,
VoL Low-level output voltage 0.4 0.4 \
Vi = 0.8V, lgL = 40 mA
Vok Output clamp voltage Vce = MAX, Ig = —~40 mA, DE at 0.8 V -1.5 -1.5 \
Ta = 26°C 1 10
Off-state open-collector |Vce = MAX|)
10(0ff) SN55116 200 WA
output current Vo =12V |Tp = MAX
SN75’ 20
Vee = MAX, Vg = Oto Vg, DEat 0.8 V, 10
+
Off-state TA = 25°C
loz (high-impedance-state) Vee = MAX|Vp = 0 SN55116 —300 rA
output current DEat 0.8V, |Vg = 0.4 Vto Vcc SN55116 +150
Ta = MAX |Vg = 0toVee SN75’ +20
input current
] at maximum Vee = MAX, V| = 6.5V 1 1 mA
input voltage| Driver or
High-level enable
IIH ) ) Vee = MAX, V| =24V 40 40|  pA
input current| input
Low-level
W Vee = MAX, V| = 0.4V -1.6 -1.6] mA
input current
Short-circuit
los s Vee = MAX, Vg = 0, Tp = 25°C -40 -120 | -40 -120] mA
output current
Supply current (driver
Icc . . Vee = MAX, Tp = 25°C 42 60 42 60| mA
and receiver combined)

TaAll p with the ion of off-state open-collector output current are measured with the active pull-up connected to the sink output. For conditions
shown as MIN or MAX, use the appropriate value ified under ded operating conditions.

Al typical values are at Vcc = 5 V and Tp = 25°C.

8Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second.

switching characteristics, Vg = 5V, CL = 30 pF, TA = 25°C

driver section

PARAMETER - TEST CONDITIONS MIN TYP  MAX UNIT

tp H Propagation delay time, low-to-high-level output . 14 30

See Figure 13 ns
tpHL Propagation delay time, high-to-low-level output 12 30
tpzH4 Output enable time to high level R = 180 Q,  See Figure 14 8 20 ns
tpzL Output enable time to low level R_= 250 2, See Figure 15 17 40 ns
tpHz Output disable time from high level R = 1800, See Figure 14 16 30 ns
tpLz Output disable time from low level R_= 250 Q,  See Figure 15 20 35 ns

EXAS ’
INSTRUMENTS
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SN55116, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS
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SN55116, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS
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SN55116, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

switching characteristics, Vgg = 5 V, CL = 30 bF, TA = 25°C

receiver section

PARAMETER TEST CONDITIONS MIN TYP' MAX | UNIT
tppH Propagation delay time, low-to-high-level output _ ) 20 75 ns
tpHL  Propagation delay time, high-to-low-level output AL = 4000, See Figure 16 17 75 ns
tpzH  Output enable time to high level SN75118 RL = 480 Q, See Figure 14 9 20 ns
tpzi  Output enable time to low level and RL = 250 Q, See Figure 15 16 35 ns
tpHz _ Output disable time from high level | SN75119 RL = 480 @, See Figure 14 12 30 ns
tpLz  Output disable time from low level only RL = 250 Q, See Figure 15 17 35 ns

TYPICAL CHARACTERISTICS
DRIVER OUTPUT VOLTAGE DRIVER OUTPUT VOLTAGE
Vs Vs
DRIVER INPUT VOLTAGE DRIVER INPUT VOLTAGE
6 6 T
No load Vecc=5V
Ta=25°C No load

5 5
>| Vlcc =55V >|
g 4 Vec=5V g 4
£ Vec-45V £ [
g comt. g
i° g’
2 £ ¢— Tp=-55"C
i g

2 2 o
(@] o =
S S TaA=25C

1 1 Ta=125°C

0 0 ‘

1 2 3 0 1 2 3 4
Vj—Date Input Voltage—V Vj—Data Input Voltage—V
FIGURE 1 FIGURE 2
i
TEXAS b
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SN55116, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

TYPICAL CHARACTERISTICS

DRIVER HIGH-LEVEL OUTPUT VOLTAGE

DRIVER LOW-LEVEL OUTPUT VOLTAGE

Vs vs
OUTPUT CURRENT OUTPUT CURRENT
6 T 0.6 T
Ta=25°C Ta=25°C /
>| 5 > 05 7
g i Vec =45V
£ g
= =
> 4 S 04
2 Q vVCC =55y z “Vec=s5V
g CC = 2
I N iy e G B % 03 Z
o R~ Ce = a5y S 0.
E \\0\ ]
3 3
5 2 302
3 3 4
|
e o /
o1 2 0.1
0 0
0 -20 —40 —-60 -80 -100 0 20 40 60 80 100 120
IoH—High-Level Output Current—mA 1oL —Low-Level Output Current—mA
FIGURE 3 FIGURE 4
DRIVER PROPAGATION DELAY TIMES DRIVER OUTPUT ENABLE AND DISABLE TIMES
Vs Vs
FREE-AIR TEMPERATURET FREE-AIR TEMPERATURE?
20 T T 30 T T
Vee=5V Vec=5V
18 (S:L =F'30 pF13 See Note 6 s
ee Figure e
. 16 ] i 2 L ~
g tPLH ] g L
g " = e WLz | ]
E 2 i
E 12 PHL 3 tpZL 4%/
= =) — —— tPHZ
210 - 15
< ]
g ° 5 10
S e —
g 8 % — tpzH
: £
3 5
2
0 0
-75 50 -25 O 25 50 75 100 125 -75 =50 -26 0 25 50 75 100 125
Ta—Free-Air Temperature—"C Ta—Free-Air Temperature—°C
FIGURE 5 FIGURE 6
1t Data for temperatuies below 0°C and above 70°C are applicable to SNE5116. .
NOTE 6: For tpzH and tpHz: RL = 180 ©, see Figure 14. For tpz| and tpiz: R_ = 250 @, see Figure 15.
i
TEXAS ‘J
INSTRUMENTS
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SN55116, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

TYPICAL CHARACTERISTICS

RECEIVER OUTPUT VOLTAGE RECEIVER OUTPUT VOLTAGE
vs Vs
DIFFERENTIAL INPUT VOLTAGE DIFFERENTIAL INPUT VOLTAGET
6 N T T 6 T
Vcc=55V Load = 2 k2 to Vg Vec=5V
Vee=5V Ta=25°C Load = 2 k{2 to Vg
t 5
Vec=45V W W
> >
| |
@ o 4
g g e Tp = 125°C
o °
> >
£ 3 5 3
g g _ oo
OT o=|' Ta=25C
o? 52
> > Ta = —55°C —f
1 L 1
0 L L 0
-0.2 -0.1 0 0.1 0.2 -0.2 -0.1 0 0.1 0.2
V|p—Differential input Voltage—V Vp—Differential input Voltage—V
FIGURE 7 FIGURE 8
RECEIVER PROPAGATION DELAY TIMES RECEIVER OUTPUT ENABLE AND DISABLE TIMES
vs vs
FREE-AIR TEMPERATURET FREE-AIR TEMPERATURE T
30 — 30 —
Vee=5V Vee=5V
RL =400 © See Note 7
- . v o 25
25 see Figure 16 7 g /
@ tPLH @ 1
i = g Pz
@ 2 e = 20
H = s /]
'; 4+ — ] 2 N // tpZL
% 15 tPHL é 15 — —t— ]
fa) —
2 2 — T iz
g 10 g 10 ——
3 b tpzH
= H
5 5 5
o
o 0
—75 -50 =26 0 25 B0 75 100 125 —75 —50 —25 O 25 50 75 100 125
Ta—Free-Air Temperature—°C Ta—Free-Air Temperature—°C
FIGURE 9 FIGURE 10

TData for temperatures below 0°C and above 70°C are applicable to SN551186.
NOTE 7: For tpzH and tpHz: RL = 480 {, see Figure 14. For tpz|_ and tp;7: R = 250 Q, see Figure 15.

"
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SN55116, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

TYPICAL CHARACTERISTICS

SUPPLY CURRENT (DRIVER AND RECEIVER) SUPPLY CURRENT (DRIVER & RECEIVER)
Vs Vs
SUPPLY VOLTAGE FREE-AIR TEMPERATURE T
80 — 50
No load
70 | Tpo=25°C 48
y 40 —
E / E 35
4 . 4
§ 50 / § 30
5 5
S 40 A © 25
= =
g g
2 30 a2
& b 18
2 20 o
/ 10
10 4 51— Vec=5V
V] 1 2 3 4 5 6 7 8 -75 -50 -25 0 25 50 75 100 125
Vec—Supply Voltage—V TA—Free-Air Temperature—°c
FIGURE 11 FIGURE 12

T Data for temperatures below 0°C and above 70°C are applicable to SN55116.
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SN55116, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION

FROM OUTPUT TEST
UNDER TEST POINT
Cp =30 pF
’_'-D (See Note B)

LOAD CIRCUIT

OUTPUT

AND
OUTPUT

VOLTAGE WAVEFORMS

FIGURE 13. tpLy and tpHL (DRIVERS ONLY)

5V
R =250
TEST
POINT

FROM OUTPUT

UNDER TEST
Cy =30 pF
CE (See Note B)

LOAD CIRCUIT

—D: [<5ns —»| P—gsns

 A90%

OUTPUT

VOLTAGE WAVEFORMS
FIGURE 15. tpz| and tpLz

NOTES:
. Cp includes probe and jig capacitance.
. All diodes are TN3064 or equivalent.

mooOow>»

FROM OUTPUT _ " TEST
UNDER TEST POINT
CL=30pF _I_ R

(See Note B) ﬂ,_\

VOLTAGE WAVEFORMS

FIGURE 14. tpzH and tpHz

FROM OUTPUT
UNDER TEST

TCL =30 pF (See Note C)
(See Note B) =

-

LOAD CIRCUIT

—» H—(Sﬁs ! le¢-<5ns

—_ e ———Vy

B INPUT

(See Note E) (See Note E)

10%

OUTPUT

VOLTAGE WAVEFORMS
FIGURE 16. tpLH and tpyL (RECEIVERS ONLY)

. Input pulses are supplied by generators having the following characteristics Zo = 50 Q, PRR =< 500 kHz, ty, = 100 ns.

- When testing the "116 and SN75118 receiver sections, the response-time control and the termination resistor pins are left open.
. For’116 and SN75118, V4 = 3V, V| = -3V, the A inputis at O V.

For SN76117 and SN75119, VH = 3V, V| = 0, the A input is at 1.5 V.

Texas {"
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SN55121, SN75121
DUAL LINE DRIVERS

D1334, SEPTEMBER 1973—REVISED SEPTEMBER 1986

® Designed for Digital Data Transmission over
50-Q to 500-Q Coaxial Cable, Strip Line, or
Twisted Pair

® High-Speed
tpd = 20 ns Max at CL = 15 pF

TTL Compatible With Single 5-V Supply
2.4-V Output at lopH = —75 mA

Uncommitted Emitter-Follower Output
Structure for Party-Line Operation

Short-Circuit Protection

AND-OR Logic Configuration

SN55121 . .. J PACKAGE
SN75121 ... D, J, OR N PACKAGE

(TOP VIEW)
1a [0 Uss Vce
1BE2 15[] 2F
1cs 1a[d2E
D[4 132D
1Es  12[]2cC
1F[s 11J2B
vz 1w0[d2A
GND [s 9] 2y

SN55121 . . . FK PACKAGE

(TOP VIEW)
Designed for Use With Triple Line Receivers 1)
SN55122, SN75122 o <9 QOu
-2 >d
® Designed to Be Interchangeable With ( ='3 =2 :'1 2|=o =19
Signetics N8T13 1C :|4 18[ 2e
o 10 [Is 1700 20
description ne D6 18] NC
The SN55121 and SN75121 dual line drivers are 1E Q7 150 2C
designed for digital data transmission over lines 1F I8 1a(] 28
having impedances from 50 to 500 ohms. They 1112

are also compatible with standard TTL logic and
supply voltage levels.

The low-impedance emitter-follower outputs of
the SN55121 and SN75121 will drive
terminated lines such as coaxial cable or twisted
pairs. Having the outputs uncommitted allows
wired-OR logic to be performed in party-line
applications. Output short-circuit protection is
provided by an internal clamping network which
turns on when the output voltage drops below
approximately 1.5 V. All of the inputs are in
conventional TTL configuration and the gating
can be used during power-up and power-down
sequences to ensure that no noise is introduced
to the line.

The SN55121 is characterized for operation over
the full military temperature range of —55°C to
125°C. The SN75121 is characterized for
operation from 0°C to 70°C.

1Y Jo
2A 03

GND I3
NC D
2y

NC—No internal connection

FUNCTION TABLE

INPUTS OUTPUT

A B C D E F Y
H H H H X X H
X X X X H H H

All other input combinations L
H = high level
L = low level
X = irrelevant

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments

Copyright © 1986, Texas Instruments Incorporated

{ip
Texas
INSTRUMENTS

POST OFFICE BOX 655303 « DALLAS, TEXAS 75265

standard warranty. Production processing does not
necessarily include testing of all parameters.
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SN55121, SN75121

DUAL LINE DRIVERS

logic symbolt

1A
(2)

1B
(3)

1C
1D (4)

(k3] &

1 18 &

1 16)

(7)

(10)
11
(12)
(13)
(14)
(15)

2A
2B
2C
2D
2E
2F

1Y

9 5y

logic diagram (positive logic)

(10

(11
(12
(13)

(14)
(15)

2B

2D
2E
2F

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and |EC Publication 617-12.
Pin numbers shown are for D, J, and N packages.

schematic {each driver)

Vee PY » g ° -
> >
TO OTHER l a4k 2 b 34kQ 22 360 Q2
LINE DRIVER ] 1 1
v ™
A FFFF ) .
c l f |
c -
o 4
e 3
F 3 4 3
2 ry F ¥ Y
GND o6 S
TO OTHER /%

LINE DRIVER

All resistor values shown are nominal.

1B (2
(3
1€
D (7)
1E (5)
() .|

159

1Y

2y

2-162
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SN55121, SN75121
DUAL LINE DRIVERS

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

SN55121 SN75121 UNIT

Supply voltage, Ve (see Note 1) 6 6 \4
Input voltage 6 6 \
Output voltage 6 6 \4
Continuous total power dissipation (see Note 2) See Dissipation Rating Table

Operating free-air temperature range ~551t0 125 Oto 70 °C
Storage temperature range —65 to 150 —-65 to 150 °C
Case temperature for 60 seconds: FK package 260 °C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 300 300 °C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 260 °C

NOTES: 1.

2. In the FK and J packages,

All voltage values are with respect to both ground terminals connected together.
SN55121 chips are either silver glass or alloy mounted and SN75121 chips are glass mounted.

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 mw —
FK 1375 mW 11.0 mW/°C 880 mw 275 mw
J (SN55121) 1375 mw 11.0 mW/°C 880 mw 275 mW
J (SN75121) 1025 mw 8.2 mWw/°C 656 mwW —
N 1150 mw 9.2 mw/°C 736 mw —
recommended operating conditions
SN55121 SN75121 UNIT
MIN NOM MAX MIN NOM MAX
Supply voltage, Vee 4.75 5 5.25 | 4.75 5 5.25 \%
High-level input voitage, V|4 2 2 \4
Low-level input voltage, Vi 0.8 0.8 \2
High-level output current, Iy -75 -75 mA
Operating free-air temperature, TA -55 125 [0} 70 °C
EXAS :
INSTRUMENTS
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SN55121, SN75121
DUAL LINE DRIVERS

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

PARAMETER TEST CONDITIONS MIN MAX | UNIT
VK Input clamp voltage Vee =5V, I = —12mA -1.5 \
V(gr)l __Input breakdown voltage Ve =5V, If = 10 mA 5.5 \4
VGOH High-level output voltage ViH =2V, loy = —75 mA,  See Note 3 2.4 \4
10H High-level output current }r/iC::Z:"\(/:', \slle: I;O::E;V' VoH = 2V | 400 -250 | mA
loL Low-level output current V)L = 0.8V, VoL = 0.4V, See Note 3 —800 A
lo(off) _ Off-state output current Vee =3V, Vo =3V 500 pA
IH High-level input current V) =45V 40 A
L Low-level input current Vi =04V -0.1 -1.6 mA
los Short-circuit output current’ Vec =5V, Ta = 25°C -30 mA
IccH Supply current, outputs high Vee = 5.25 V, All inputs at 2V,  Outputs open 28 mA
iccL Supply current, outputs low Vee = 5.25 V, Allinputs at 0.8 V, Outputs open 60 mA

tNot more than one output should be shorted at a time.
NOTE 3: The output voltage and current limits are valid for any appropriate combination of high and low inputs specified by the

function table for the desired output.

switching characteristics, VcCc = 5 V. TA =25C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tpLH Propagation delay time, low-to-high-level output RL=37Q C_=15 pF, 11 20 ns
tPHL Propagation delay time, high-to-low-level output See Figure 1 8 20
tpLq Propagation delay time, low-to-high-level output RL = 37Q, CL = 1000 pF, 22 50 ns
tpyL Propagation delay time, high-to-low-level output See Figure 1 20 50

PARAMETER MEASUREMENT INFORMATION

3V Vce
PULSE 1
GENERATOR |
(See Note A) | OUTPUT
' <
| ;: RL CL
— e — .| (See Note B)
I ouTPUT
TEST CIRCUIT VOLTAGE WAVEFORMS

FIGURE 1. SWITCHING TIMES

NOTES: A. The pulse generators have the following characteristics: Zg =~ 50 @, tyy = 200 ns, duty cycle = 50%, PRR =< 500 kHz.
B. C includes probe and jig capacitance.

EXAS {'P
INSTRUMENTS
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; SN55121, SN75121
DUAL LINE DRIVERS

TYPICAL CHARACTERISTICS
OUTPUT CURRENT vs OUTPUT VOLTAGE

—-300 —
Vec=5V
VIH=2V

—250 TA =25°C—

—200 \\
—-150 \

N
\
] | \

0
005 1 15 2 25 3 35 4 45 5
Vo—Output Voltage—V

FIGURE 2

Ig—Output Current—mA

APPLICATION INFORMATION

|

|

|

L J T = 1
——————— 752 COAXIAL

75-Q COAXIAL CABLE CABLE | p_ V/3 SNB5122

I Hﬁi |

I
|
l I
L_1/2 sn\|55121_,I

FIGURE 3. SINGLE-ENDED PARTY LINE CIRCUITS

{ip
Texas
INSTRUMENTS
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SN55122, SN75122
TRIPLE LINE-RECEIVERS

D1334, SEPTEMBER 1973—REVISED SEPTEMBER 1986

® Designed for Digital Data Transmission Over SN55122 . . . J PACKAGE
Coaxial Cable, Strip Line, or Twisted Pair SN75122 ... D, J, OR N PACKAGE
® Designed for Operation With 50-Q to 500-Q (TOP VIEW)
Transmission Lines 1A v Use]] vee
. 1B[]2 5[] 18
® TTL Compatible
) P 2R[Js  1a[J 1R
® Single 5-V Supply 2s [Ja 13 1Y
® Built-In Input Threshold Hysteresis 22'; E 5 ’2% gg‘
6 11
® High Speed . . . Typical Propagation 2Y[]» 10[d3R
Delay Time = 20 ns GND (g 9[] 3Y
® Independent Channel Strobes
@® Input Gating Increases Application Flexibility SNSSH;&\:EVC?CKAGE
® Fanout to 10 Series 54/74 Standard Loads 8}
m <O gm
@® Can Be Used With Dual Line-Drivers - -
SN55121 and SN75121 3 21219
® Interchangeable With Signetics N8T14 2R 14 180 1R
2s [Is 170 1y
NC [l6 16[] NC
2A Q)7 15[} 3a
description 2B[]8 14[] 3s
The SN55122 and SN75122 are triple line- 280848
receivers that are designed for digital data xe9xrc

Z22Z2mm
&)

transmission over lines having impedances from
50 to 500 Q. They are also compatible with

h NC—No i I i
standard TTL-logic and supply voltage levels. C—No intamal connection

The SN55122 and SN75122 have receiver inputs with built-in hysteresis to provide increased noise margin
for single-ended systems. The high impedance of this input presents a minimum load to the driver and
allows termination of the transmission line in its characteristic impedance to minimize line reflection. An
open line will affect the receiver input as would a low-level voltage. The receiver can withstand a level
of —0.16 V with power on or off. The other inputs are in TTL configuration. The S input must be high
to enable the receiver input. Two of the line receivers have A and B inputs that, if both are high, will hold
the output low. The third receiver has only an A input that, if high, will hold the output low.

The SN55122 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN75122 is characterized for operation from 0°C to 70°C.

PRODUCTION DATA documents contain information . Copyright © 1986, Texas Instruments Incorporated
current as of publication date. Products conform to /)

specifications per the terms of Texas Instruments TEXAS

standard warranty. Production processing does not

necessarily include testing of all parameters. INSTRUMENTS
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SN55122, SN75122
TRIPLE LINE-RECEIVERS

logic symbolt logic diagram

1R 4)

18 (15)

1A (1)

1B (2)

2R B~
4)

25 2 |
(5) D) oy
2A ————

op 160

L 13) 4y

[»3 & =1
ar 1100 1 o
3 11) s (9) 3y

an 120 T

TThis 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.

FUNCTION TABLE

INPUTS OUTPUT
A B¥f R S Y
H H X X L
X X L H L
L X H X H
L X X L H
X L H X H
X L X L H

B input and last two lines of the
function table are applicable to
receivers 1 and 2 only.

= high level
low level

H
L
X = irrelevant

{ip
Texas
INSTRUMENTS
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SN55122, SN75122
TRIPLE LINE-RECEIVERS

schematic diagram (each receiver)

(16)

Vee
TO OTHER ¢
RECEIVERS

3 4k $800Q 3s8¢@

{14, 3, 10)

R

13, 7.
& ! 9) v

(15, 4, 11)

GND
TO OTHER PR
RECEIVERS 2. 6
§B—'— — — — -

-.. Ve bus

Lgll
)
>

5B input is provided on receivers 1 and 2 only.
Resistor values shown are nominal.

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

Supply voltage, VCC (see NOte 1) .. .o 6V
Input voltage: Rinput . . ... ... . 6V
A B, orSinput ... 5.5V

Output VORagE . . . ..ot 6V
OULPUL CUITENT . . Lot e +100 mA
Continuous total power dissipation (see Note 2) .. .............. .. See Dissipation Rating Table
Operating free-air temperature range: SN55122. .. .. .. ........ . .. .. ... ... —-55°C to 125°C
SN7B122 .. ... . 0°C to 70°C

Storage temperature range . ... ..............i —-65°C to 150°C
Case temperature for 60 seconds: FK package ... ..............oooooe . 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package ............ 300°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package ........ 260°C

NOTES: 1. Voltage values are with respect to network ground terminal.
2. In the FK and J packages, SN55122 chips are alioy mounted and in the J package, SN75122 chips are glass mounted.

DISSIPATION RATING TABLE

PACKAGE Ta < 25°C DERATING FACTOR TA = 70°C Ta = 125°C
POWER RATING ABOVE Ta = 25°C POWER RATING POWER RATING
D 950 mW 7.6 mW/°C 608 mw —
FK 1375 mW 11.0 mw/°C 880 mwW 275 mw
J (SN55122) 1375 mW 11.0 mw/°C 880 mw 275 mW
J (SN75122) 1025 mwW 8.2 mwy/°C 656 mwW -
N 1150 mW 9.2 mw/ec 736 mwW -
%
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SN55122, SN75122
TRIPLE LINE-RECEIVERS

recommended operating conditions

MIN NOM MAX UNIT
Supply voltage, Vcc 4.75 5 b5.25 \%
High-level input voltage, ViH A, B, R, or S 2 \%
Low-level input voltage, V| A, B, R orS 0.8~ \
High-level output current, loH -500 A
Low-level output current, lgL 16 mA
Operating free-air temperature, TA SN§5122 55 125 °c
SN75122 [¢] 70 °C
electrical characteristics over recommended operating free-air temperature, Vee = 4.75V105.25V
{unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPT MAX UNIT
Vhys? Hysteresis R Vec =5V, Ta =25°C 0.3 06 \;
VIK Input clamp voltage AB,orS| Vecc =5V, I} = -12mA -1.5 \4
ViBR) _Input breakdown voltage | AB,orS| Vcc =5V, | = 10 mA 5.5 \%
ViH=2V, VjL = 0.8V, lgy = —500 pA 2.6
Vo  High-level output voltage z:::: ; ?;45 v :/sle(E)Not:,s), Viis) = 2V, - \
loH = —500 pA
Vig=2V, ViL = 0.8V, lgL = 16 mA 0.4
VoL  Low-level output voltage z:i:; _ (1)"45 v :/SIL:)NO,(:"”' Vies) = 2 Ve 04 \Y
oL = 16 mA
WH High-level input current AB orS| Vi =45V 49 uA
R V=38V 170
I Low-level input current AB,orS|Vp=04V, Vg = 0.8V -0.1 -1.6 mA
103§ Short-circuit output current Ve =5V, Ta = 26°C —-50 -100 mA
IccH High-level supply current Vce = 5.25 V, Allinputs at 0.8 V, Outputs open| 72 mA
lccL  Low-level supply current :/s(e:::: N=ot2-§;5 V. Allinputs at 2 V, Outputs open 100 mA

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

tHysteresis is the difference between the positive-going input threshold voltage, VT 4+, and the negative-going input threshold voltage,

VT —. See Figure 4.
§Not more than one output should be shorted at a time and duration of the short circuit should not
NOTES: 3. The receiver input was high immediately before being reduced to 1.45 V.
4. The receiver input was low immediately before being increased to 1.45 V.
5. For SN55122, Vg = 5.6V

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

exceed one second.

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tpLH Propagation delay time, low-to-high-level output from R input See Figure 1 20 30 ns
tpHL Propagation delay time, high-to-low-level output from R input See Figure 1 20 30 ns

TeExas {'?
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SN55122, SN75122
TRIPLE LINE-RECEIVERS

PARAMETER MEASUREMENT INFORMATION

Vece 26V —» r—siins —p < Bns
|

84.5 Q

0 i
PULSE 1N3064 |
GENERATOR |
(See Note A) ouTPUT —> oy |
[_ | tPHLH
S 5 k{2 i -:— ~VoOH
—=T !
S A —— p OUTPUT . 1.5V
(See Note B) _|_

TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zo = 50 Q, tyy, = 200 ns, duty cycle = 50%, PRR = 500 kHz.
B. Cp includes probe and jig capacitance.

FIGURE 1. SWITCHING TIMES

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE
Vs

INPUT VOLTAGE
4.0

T 1
Vce =5V
3.5 - No load

TA = 25°C

3.0

2.5

2.0

VT-y 4VT+

1.5

1.0

VO —Output Voltage —V

0.5

0 0.4 0.8 1 1.4 1.8 2
Vi—Input Voltage—V
FIGURE 2
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SN55122, SN75122
TRIPLE LINE-RECEIVERS

APPLICATION INFORMATION

17 1/3snssi22 _1| .
|
1
|I |
| j
L Fm———— ==
75-© COAXIAL 1
75-Q COAXIAL CABLE CABLE | 1/3 SN55122 |
a1 i
75 | |
Q
‘ |
L L =2 |
75-© COAXIAL CABLE
S .—_— " !
¢ |
' |
75 |
oQ
| [
| I

|
L V2 sNs5121

FIGURE 3. SINGLE-ENDED PARTY LINE CIRCUITS

—————VH

R
INPUT |
| | ViL
! |
' |
| |
—~ ~VoH
QUTPUT
Vor

The high gain and built-in hysteresis of the
SN55122 and SN75122 line receivers enable them
to be used as Schmitt triggers in squaring pulses.

FIGURE 4. PULSE SQUARING
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SN55138, SN75138
QUADRUPLE BUS TRANSCEIVERS

D1663, SEPTEMBER 1973—REVISED SEPTEMBER 1986

Single 5-V Supply

® High-Input-Impedance, High-Threshold
Receivers

® Common Driver Strobe

® TTL-Compatible Driver and Strobe Inputs
with Clamp Diodes .

® High-Speed Operation

@ 100-mA Open-Collector Driver Outputs

® Four Independent Channels

® TTL-Compatible Receiver Output

description

The SN55138 and SN75138 quad bus
transceivers are designed for two-way data
communication over single-ended transmission
lines. Each of the four identical channels consists
of a driver with TTL inputs and a receiver with
a TTL output. The driver open-collector output
is designed to handle loads of up to 100 mA
open-collector. The receiver input is internally
connected to the driver output, and has a high
impedance to minimize loading of the
transmission line. Because of the high driver-
output current and the high receiver-input
impedance, a very large number (typically
hundreds) of transceivers may be connected to
a single data bus.

The receiver design also features a threshold of
2.3 V (typical), providing a wider noise margin
than would be possible with a receiver having
the usual TTL threshold. A strobe turns off all
drivers (high impedance) but does not affect
receiver operation. These circuits are designed
for operation from a single 5-V supply and
include a provision to minimize loading of the
data bus when the power-supply voltage is zero.

The SN55138 is characterized for operation over
the full military temperature range of —55°C to
125°C. The SN75138 is characterized for
operation from 0°C to 70°C.

FUNCTION TABLE

SN55138 . . . J PACKAGE
SN75138 ... D, J, OR N PACKAGE

{TOP VIEW)
GND [ 18] JVee
B2 1s[]4B
1R[]z 14[J4R
D[« 13040
2p[s  12[ds
2r[Je  11[03D
2B8[}7  10[J3R
GND {8 9[138

SN55138 . . . FK PACKAGE

(TOP VIEW)
Q Q
0mZ0 Om
— 0O Z2><
2
1R[] 4 18 [J4R
1D[)s 174D
NC([]e 16 [NC
2D} 7 15[}s
2R[]8 14(]3D
10 111213

o m o
N2ERE

NC—No internal connection

FUNCTION TABLE

(TRANSMITTING) (RECEIVING)
INPUTS OUTPUTS INPUTS OUTPUT
S D B R S BD R
L H L H HH X L
L L H L H L X H

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

logic symbol T

s 12) EN2
4) (2)

f[> L > 20 18
1R (3) v 1

20 15) o7 25
28 6) ]

3p 1 o2 5
35 1100 1]

ap 13 P
4R (1_4).4_ 4_T

T 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.

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standnrd.wnrrantJ. Production processing does not
necessarily include testing of all parameters.
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SN55138, SN75138

GUADRUPLE BUS TRANSCEIVERS

logic diagram (positive logic)

12 |D
s()

1D

1R

2D

2R

3D

3R

4D

4R

(4)

(11)

(10)

(13)

(14)

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

schematics of inputs and outputs

(2)

(15) 48

EQUIVALENT OF EACH
STROBE AND DRIVER INPUT

Vce -=
4 k2 NOM

INPUT -

EACH RECEIVER INPUT

Vee R

INPUT 2 k2 NOM

EQUIVALENT OF

TYPICAL OF ALL
DRIVER OUTPUTS

OUTPUT

TYPICAL O

F ALL

RECEIVER OUTPUTS

I —

r— Vee
130 2 NOM

e
i

OUTPUT
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SN55138, SN75138
QUADRUPLE BUS TRANSCEIVERS

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

SN55138 SN75138 UNIT
Supply voltage, Vce (see Note 1) 7 7 \%
Input voltage 5.5 5.5 \
Driver off-state output voltage 7 7 \
Low-level output current into the driver output 150 150 mA
Continuous total power dissipation (see Note 2) See Dissipation Rating Table
Operating free-air temperature range —55to 125 Oto 70 °C
Storage temperature range —65 to 150 —65 to 150 °C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 260 °Cc
Case temperature for 60 seconds: FK package 260 °C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 300 300 °C
NOTES: 1. All voltage values are with respect to both ground terminals connected together.
2. In the FK and J packages, SN55138 chips are alloy mounted and SN75138 chips are glass mounted.
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 mwW 7.6 mW/°C 608 mwW -
FK 1376 mW 11.0 mw/°C 880 mW 275 mW
J (SN55138) 1375 mW 11.0 mW/°C 880 mW 275 mW
J (SN75138) 1025 mw 8.2 mW/°C 656 mW -
N 1150 mW 9.2 mW/°C 736 mW —
recommended operating conditions
SN55138 SN75138 UNIT
MIN NOM MAX MIN NOM MAX
Supply voltage, Vo 4.5 5 ' 5655|475 5 5.25 \%
3 Driver or strobe 2 2
High-level input voltage, Viy4 Rocoiver 33 25 \
. Driver or strobe 0.8 0.8
Low-level input voltage, V) Receiver 15 18 \%
High-level output current, gy Receiver output —-400 -400 rA
Low-level output current, Ig Driver output 100 100 mA
Receiver output 16 16
Operating free-air temperature, Tp -55 125 0 70 °C
Mg
TeExas
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SN55138, SN75138
QUADRUPLE BUS TRANSCEIVERS

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

PARAMETER TEST CONDITIONST SN55138 SN75138 UNIT
MIN TYPf MAX | MIN TYP¥ MAX
Input cl
vy mputelame b er or strobe | Vo = MIN, = -12mA -1.5 ~15| v
voltage
High-level Vi = MIN, V| =2V,
voy onieve Receiver ce IH(S) 24 35 24 35 v
output voltage ViL(R) = ViL max, loH = —400 pA
Vce MIN, V| =2V,
Driver ce HID) 0.45 0.45
v Low-level Viys) = 0.8V, loL = 100 mA v
oL -
tput volt: Vi = MIN, V| =V, B
output voltage Receiver cc IH(R) IH min 0.4 0.4
VIH(S) = 2V, loL = 16 mA
Input current at
Iy maximum input| Driver or strobe | Vcc = MAX, V| = Vce 1 1] mA
voltage
. Driver or strobe | Vcc = MAX, V) =24V 40 40
Gy Highdevel Vee = 5V Vi) = 45V A
H  input current Receiver cc = ! IRy = == % 25 300 25 300|
Vis) = 2V
Driver or strobe | Vcc = MAX, V| =04V -1 -1.6 -1 —-1.6| mA
Low-level
LR : Vce = MAX, ViR) = 0.45 V,
input current Receiver -50 -50| wA
Vig) = 2V
Input nt
nput curre Receiver vee = 0, Vi = 45V 11 15 14 1.5 mA
with power off
Short-circuit
| Recei V = MAX -20 -55 | -18 -5 A
05 output current3 ecetver cc 5| m
All dri \7 = MAX, V| =2V,
rver cc o) 50 65 50 65
outputs low Vis) = 0.8V
1 S | t V = MAX, V| =35V, A
CcC upply curren All driver cc I(R) m
) Viig) = 2 V. 42 55 42 55
outputs high )
Receiver outputs open

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. Parenthetical letters
D, R, and S used with V| refer to the driver input, receiver input, and strobe input, respectively.

Al typical values are at Vcg = 5V, Ta = 25°C.

8Not more than one output should be shorted at a time.

switching characteristics, Vcc = 5V, TA = 25 °c

PARAMETER FROM To TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT)
1 24
PLH Driver Driver 15 ns
tPHL CL = 50pF, R_ =509, 14 24
1 Fi 18 2
PLH Strobe Driver See Figure 1 8 ns
tPHL 22 32
tPLH . . C_ = 15 pF, R = 400¢, 7 15
R
PHL Receiver eceiver See Figure 2 3 5 ns
ttpLy = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output.

o,
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SN55138, SN75138
QUADRUPLE BUS TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION

\"/ TEST
cc POINT Ve
RL
FROM OUTPUT TEST FROM OUTPUT
UNDER TEST POINT UNDER TEST
cL cL (See Note C)
= (See Note B) —— (See Note B)

DRIVER
INPUT av
(See Note D) RECEIVER
STROBE INPUT
INPUT | 'i— — — — v
le ’l tPLH
l le—»l— tPHL
| -—— VoH
DRIVER RECEIVER
OUTPUT 25V 25V OUTPUT
VoL VoL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
FIGURE 1. PROPAGATION DELAY TIMES FIGURE 2. PROPAGATION DELAY TIMES
FROM DATA AND STROBE INPUTS FROM RECEIVER INPUT

NOTES: A. Input pulses are supplied by generators having the following characteristics: t,, = 100 ns, PRR < 1 MHz, tr <10ns, tf <10 ns,
Z, =50 Q.
B. CL includes probe and jig capacitance.
C. All diodes are 1N916 or 1N3064.
D. When testing driver input (solid line) strobe must be low; when testing strobe input (dashed line) driver input must be high.

{ip
TeExas
INSTRUMENTS

POST OFFICE BOX 655303 » DALLAS, TEXAS 75265 2-177



SN55138, SN75138
QUADRUPLE BUS TRANSCEIVERS

Vo (p)—Driver Output Voltage—V

'Vo(p)—Driver Output Voltage—V

TYPICAL CHARACTERISTICST

DRIVER TRANSFER CHARACTERISTICS

6
Vec=5V
V()= 0.8 V
5 w Load = 50 2 to V¢
4 |
¥+ Ta=25°C
3
Ta=125°C |
Ta=-55°C

2
1
0

0 1 2 3 4

V|(D)—Driver Input Voltage—V
FIGURE 3
STROBE-TO-DRIVER OUTPUT
TRANSFER CHARACTERISTICS
6
5
Ta = 125°C
4 o
4t TA=25C
3
Ta=-55°C
2
1 Ve =5V a
| Vi(p) =2V
Load =50 Q2 to Vcc

0

0 1 . 2 3 4

V|(s)—Strobe Input Voltage—V

FIGURE 5

Vg(D)—Driver Output Voltage—V

Vo(p)—Driver Output Voltage—V

DRIVER TRANSFER CHARACTERISTICS

Voo =55V Vi(g) =0.8 V
- o
Voo =5V Ta=25°C
' 1 Load =50 2 to VcC A
Vee=45V
-
0 1 2 3 4

V|(D)—Driver Input Voltage—V

FIGURE 4

STROBE-TO-DRIVER OUTPUT
TRANSFER CHARACTERISTICS

Vee =55V

Vee=5V

Vec=45V

Vi(p)=2V

Ta=25°C
Load =50 2 to VcC
|

Vec =55V

I [

Vec=45V

0 1

2 3 4

V|(s)—Strobe Input Voltage—V

FIGURE 6

tData for temperatures below 0°C and above 70°C is applicable to SN55138 circuits only.
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SN55138, SN75138
QUADRUPLE BUS TRANSCEIVERS

TYPICAL CHARACTERISTICS T

RECEIVER TRANSFER CHARACTERISTICS

Vee=5V 5V
Load:

Vo(R)-Receiver Output Voltage—V
W

TN
2 O
TA=25"C
: L
Ta =125°C
0 ||
0 1 2 3 4
V| (R)—Receiver Input Voltage—V
FIGURE 7
HIGH-LEVEL OUTPUT VOLTAGE
vs
OUTPUT CURRENT (RECEIVER)
5 i T
Vee=5v |
VI(R) =08V
4

A =125°C

\T !
)\\\ Tp =25°C

Ta = —55°C

N
1 \\
0 AN
0 5 10 15 20 25 30 35 40
I0H(R)—High-Level Output Current—mA

VOH(R)—High-Level Output Voltage—V

FIGURE 9

VOo(R)—Receiver Output Voltage—V

VOH(R)—High-Level Output Voltage—V

RECEIVER TRANSFER CHARACTERISTICS
6 T T T T

Ta =25°C 5V
Load:
5 .
Vee =55V R
4> 10 k2 i
Vee=5V
Ve =45V \\ All
3 e diodes -

2 \\\% N914

0
0 1 2 3 4
V|(R)—Receiver Input Voltage—V
FIGURE 8
HIGH-LEVEL OUTPUT VOLTAGE
vs
OUTPUT CURRENT (RECEIVER)
5 I I
Vi(R) =0.8 V |
Ta =25°C
4 -
N
\\
3 A, \\\
\\\\ Vec =55V
™ N
) NN
Nk veeev
N K
, N\
Vee =45V N\ \
N
0 \ NN

0 5 10 15 20 25 30 35 40
loH(R)—High-Level Output Current—mA

FIGURE 10

TData for temperatures below 0°C and above 70°C is applicable to SN55138 circuits only.
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SN55138, SN75138
QUADRUPLE BUS TRANSCEIVERS

VOL(R)—Low-Level Output Voltage =V

I1(R)—Receiver Input Current—mA

TYPICAL CHARACTERISTICS?

LOW-LEVEL OUTPUT VOLTAGE
vs
OUTPUT CURRENT (RECEIVER)

1.2

Ta=-55°C Ta=25°C

1.0

0.8

0.6 %
ya

0.4 /
0.2 -
Vee=45V
Vi(R)=35V
0

0 10 20 30 40 50 60
1oL (R)—Low-Level Output Currnet—mA

FIGURE 11

RECEIVER INPUT CURRENT
vs
RECEIVER INPUT VOLTAGE
1.6 l

Vee=5V
| Vigs) =2V

14 Ta =125,25°C |

YA

Tp = —55°C 'ﬂ

1.2

1.0

0.8

0.6

0.4

Ta =25°C,-55°C

0.2

I I
Ta=125°C

0 1 2 3 4 5 6
V|(R)—Receiver Input Voltage—V

FIGURE 13

VoL (D)—Low-Level Output Voltage—V

11(R)—Receiver Input Current—mA

1.2

0.8

0.6

0.4

0.2

1.6

14

1.2

1.0

0.8

0.6

04

0.2

LOW-LEVEL OUTPUT VOLTAGE
Vs
OUTPUT CURRENT (DRIVER OUTPUT)

o (&)
OLO o
~N
[
< [
-

N

Vi(p)=2V

Vec=45V I
FVis) =08V l

72]
N
-
T

Ta=-55"C

P

Z

0 50

100 150 200 250 300

1oL (D)—Low-Level Output Current—mA
FIGURE 12
RECEIVER INPUT CURRENT

vs
RECEIVER INPUT VOLTAGE

Viis)y =2V
Ta=25°C

45v

[Vec=5v
Vec=5.5V

Vee

0 1 2 3 4 5 6

V|(R)—Receiver Input Voltage—V

FIGURE 14

TData for temperatures below 0°C and above 70°C is applicable to SN55138 circuits only.
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SN55138, SN75138
QUADRUPLE BUS TRANSCEIVERS

TYPICAL CHARACTERISTICS T
SUPPLY CURRENT

Vs SUPPLY CURRENT
SUPPLY VOLTAGE Vs
(ALL DRIVER OUTPUTS LOW) SUPPLY VOLTAGE
80 80
Vi(s) =08V Ta =25°C
70 ViD) =2V 70| Viis) = 0.8V
Driver loads = 1 k2 to 5 V Driver loads=1kQ to5V 1\1
< R output open -
% 60 T | - / <|é'. 60
- Ta=25C
£ 50 A 717 £ 50
3 //TA= 125°C 5 2at2V,2at08V—
O 40 5% Q 40 e
5 # 2 // /D‘o(
e a
ul) 30 V/ "T’ 30
Q = -55°C
S 20 7 TA 8 2 /
10 / 10 /
74 M
0 0
0 1 2 3 4 5 6 7 8 (4] 1 2 3 4 5 6 7 8
Vcc—SupplyVoltage—-V Vcc—SupplyVoltage—V
FIGURE 15 FIGURE 16
PROPAGATION DELAY TIMES PROPAGATION DELAY TIMES
vs Vs
FREE-AIR TEMPERATURE SUPPLY VOLTAGE
32 Vee=5V 30 Driver load: C|_= 50 pF, R|_=50 £, See Figure 1
Driver load: Cy_= 50 pF, R_=50 , See Figure 1 Receiver load: C|_ = 15 pF, R|_ 400 £, See Figure 2
28 Receiver load: C|_ =15 pF, R|_ =400 , See Figure 21 0 Ta =25°C
r i 1
« 1 -
2 5 tPHL(S'D‘ ,l:"’ PIHL(S D)
.E 20 sl E tPLH(S-D)
t t
3 o r & 15 tPLH(D-D)
g 16 < = tPLH(D'D) 7 8 | ]
< — PHLIDD) 5 tPHL(D-D)
£ 12 i % 10 -
g L iR g tPHL(R-R)
o o
a tPHL(R‘R) o 5 PLH(R-R)
4
0 0 :
60 40 -20 0 20 40 60 80 100 120 140 45 46 47 48 49 5 5152 53 54 55
Ta—Free-Air Temperature—°C Vec—Supply Voltage—V
FIGURE 17 FIGURE 18
tData for temperatures below 0°C and above 70°C is applicable to SN55138 circuits only.
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SN55138, SN75138
QUADRUPLE BUS TRANSCEIVERS

TYPICAL CHARACTERISTICS

DRIVER PROPAGATION DELAY TIMES RECEIVER PROPAGATION DELAY TIMES
vs vs
LOAD CAPACITANCE LOAD CAPACITANCE
16
30 Veec=5V
14 £ RL =400 &, See Figure 2
25 o ] Tp =25°C
« ‘_\\_\S' " @
2 1P £ 12 ) —
'I" L—T D\ /‘// "I‘ ! i?\‘\\‘\?\—?\
E 20 p=—"] LS — E
= D) — — - - \l
NS ] g LT — waE R
® 15 ) 8 8
L1 — (P\-H
5 | ' S 6 =
5 10 )
g s
% ] »
a a
5 Vce=5V ,
RL =50 Q, See Figure 1 2
Ta=25"C
0 L L L 2 L 0
0 20 40 60 80 100 120 140 160 180 200 0 10 20 30 40 50 60 70 80
C—Load Capacitance—pF C|—Load Capacitance—pF
FIGURE 19 FIGURE 20
APPLICATION INFORMATION
5V 5V

- l;ém o [ 100 2 %'T::(_:}_‘
|
|
|

®> > i : P
| R L 50 ft Belden #8795 1 /.|
- 100-2 Telephone Cable -
| l® ©!

TYPICAL VOLTAGE WAVEFORMS

FIGURE 21. POINT-TO-POINT COMMUNICATION OVER 50 FEET OF TWISTED PAIR AT 5 MHz
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SN55138, SN75138

QUADRUPLE BUS TRANSCEIVERS

5V
100ﬂé

APPLICATION INFORMATION

5V

1009%

r— "_1 | |

| 100 ft 100 ft 250 ft |l'"l |

@ | |' 4 ] C ] |

| L ' 1
| - " - ~®
| | [1/a snss138] [17a snss138] [1/4snss138]  Belden #8795 | |
L1/4 smswﬂ Telephone Cable [L1/4 SN55138 |
- or equivalent -_
© ®
av
— 3V

o———FH—"—— ':.:tz o T f—t——— [ 2v
— - oV —_ —— — — —_— )0V
J— av
— R - R JR— 2v
- el —f ov

TYPICAL VOLTAGE WAVEFORMS
FIGURE 22. PARTY-LINE COMMUNICATION ON 500 FEET OF TWISTED PAIR AT 1 MHz

5V 5V
f___°‘|§100$2 100 [ |
® | ! 5 1000 ft RG-53 a !mGI_
| I J_ or equivalent 1 | :
| S - ®
| | | i
L4 SN5513i| |1/4 SN55138 |

TYPICAL VOLTAGE WAVEFORMS
FIGURE 23. POINT-TO-POINT COMMUNICATION OVER 1000 FEET OF COAX AT 1 MHz

U
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SN55157, SN75157
DUAL DIFFERENTIAL LINE RECEIVER

D2300, SEPTEMBER 1980—REVISED SEPTEMBER 1986

® Meets EIA Standards RS-422-A and SN55157 . . . JG PACKAGE
RS-423-A SN75157 . . . D, JG, OR P PACKAGE
(TOP VIEW)
® Meets Federal Standards 1020 and 1030
) 1N+ [ Usvee
® Operates from Single 5-V Power Supply 10UT 2 2B 1IN=
® Wide Common-Mode Voltage Range 20UT[Js  s[J2IN+
GND[Ja  s[J2IN-
® High Input Impedance
® TTL-Compatible Outputs logic symbolt
® High-Speed Schottky Circuitry
® 8-Pin Dual-In-Line Package s &L ae @
[UIIN —— 10uT
@® Similar to uA9637AC except for Corner TIN- 6)
i iti 2IN+ 3
Vce and Ground Pin Positions &) L @) out

description
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and

The SN75157 is a dual differential line receiver IEC Publication 617-12.
designed to meet EIA standards RS-422-A and L
RS-423-A and Federal Standards 1020 and logic diagram
1030. It utilizes Schottky circuitry and has TTL- .
compatible outputs. The inputs are compatible 1IN+ 2
with either a single-ended or a differential-line ouT
. . (7)
system. The device operates from a single 5-volt 1IN-
power supply and is supplied in an 8-pin dual-in-
line package and small outline package. 2ins L8
(3)
(5)

The SN55157 is characterized over the full 20Ut

military temperature range of —55°C to 125°C.
The SN75157 is characterized for operation from
0°C to 70°C.

2IN—

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS

Vee
l —_— Vee
‘b
< < 502 NOM
8ka

INPUT 2 AAA-

>
>
>
>
CURRENT
SOURCE

PRODUCTION DATA documents contain information ‘i Copyright © 1980, Texas Instruments Incorporated

AAA
VW

OuUTPUT

AAA

current as of publication date. Products conform to
specifications per the terms of Texas Instruments

E
standard warranty. Production processing does not
necessarily include testing of :II parameters. INSTRUMENTS
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SN55157, SN75157
DUAL DIFFERENTIAL LINE RECEIVER

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

Supply voltage, Vcc (see Note 1) . ... ..o -05Vto7V
INPUL VOIAGE - - . e et i e et e e e ettt e e +15 V
Differential input voltage (see Note 2) +15 V
Output voltage (see Note 1) . ... ... . e -0.5Vto55V
Low-level OUtpUt CUITENt . . . oo\t v e et e e 50 mA
Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 3):
SN55157 JG package . ........... ... ... e 1050 mW
SN75157 D package . . . . ..ot e 725 mW
JGpackage . . ... .. 825 mW
Ppackage . ...t 1000 mW
Operating free-air temperature range: SN55157 —-55°C to 125°C
) SN75157 . it 0°C to 70°C
Storage teMPpPerature raNgE . . . ... ...v v e v o nne et —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds JG package ............ 300°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds D or P package ......... 260°C

. All voltage values, except differential input voltage, are with respect to the network ground terminal.

NOTES: 1
2. Differential input voltage is measured at the noninverting input with respect to the corresponding inverting input.
3

. For operation above 25 °C free-air temperature, derate the SN55157 JG package to 672 mW at 70 °C at the rate of 8.4 mW/°C,
the SN75157 JG package to 528 mW at 70°C at the rate of 6.6 mW/°C, the D package to 464 mW at 70°C at the rate
of 5.8 mW/°C, and the P package to 640 mW at 70°C at the rate of 8.0 mW/°C. In the JG package, SN55157 chips are

alloy mounted and SN75157 chips are glass mounted.

recommended operating conditions

SN75167 o] 25 70

MIN NOM MAX | UNIT
Supply voltage, Vg 4.75 5 b5.25 \%
Common-mode input voltage, V|C +7 \%
SN551567 -55 25 125
Operating free-air temperature, T °C

electrical characteristics over recommended ranges of supply voltage, common-mode input voltage,

and operating free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX UNIT
See Note 4
VT Threshold voltage (VT4 and VT_) —0.2 921 v
See Note 5 -0.4 0.4
Vhys Hysteresis (VT4 — V1) 70 mV
VoH  High-level output voltage Vip = 0.2V, lop = -1mA 25 35 \
VoL Low-level output voltage | Vip = -0.2V, lo = 20 mA 035 05| V
0 Input current Vec =0105.5V, [V =10V 11325,
See Note 6 Vi=-10V -1.6-3.26
los  Short-circuit output current¥ Vg =0, Vip = 0.2V -40 -75 —100 | mA
Icc Supply current Vip = =05V, No load 35 50 | mA

TAll typical values are at Vcg = 5V, Ta = 25°C.
1‘Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second.

NOTES: 4. The algebraic convention, where the less-positive (more-negative) limit is designated as minimum, is used in this data sheet

for threshold levels only.
5. The expanded threshold parameter is tested with a 500-Q resistor in series with each input.
6. The input not under test is grounded.

Texas %

INSTRUMENTS
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SN55157, SN75157
DUAL DIFFERENTIAL LINE RECEIVER

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

PARAMETER TEST CONDITION MIN  TYP MAX | UNIT
1 Propagation delay time, low-to-high-level output 15 25
PLH pag " Y - - (97 eve_outp CL = 15 pF, See Figure 1 ns
tpHL  Propagation delay time, high-to-low-level output 13 25 ns

Vee+

INPUT

51Q

PARAMETER MEASUREMENT INFORMATION

OUTPUT Vee+

INPUT
(see Note B)

-05V

C_ =15pF
(see Note A)

OuUTPUT

TEST CIRCUIT

VOLTAGE WAVEFORMS

NOTES: A. Cp includes probe and jig capacitance.

B. The input
duty cycle

pulse is supplied by a generator having the following characteristics: t; < 5 ns, tf < 5 ns, PRR < 5 MHz,
50%.

FIGURE 1. TRANSITION TIMES

DIFFERENTIAL INPUT VOLTAGE

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE
Vs
DIFFERENTIAL INPUT VOLTAGE

OUTPUT VOLTAGE
Vs

4 I | 4 \Y ' 5 2I5 \%
- CcC=o.
Vee =475V TAC= sy :
—Ta=25°C r i ]
v ] !
3 i H 3 ! !
> H 1 > Hyr - o |
: | vie-o | ! Ve :
© T 1 ) 1 L} =
£ 1 WVic=t7v = H WVic=7V
> ! ] > ] !
T 2 ¢ ! Z 2 | ,
2 ! F 1 1
e 1 [ g | Vic=%7V i
5 1 1 5 ! H
A A | i | '
o) Vic=*7 Vi o ' Vic=0|1
> ! | s 1 , i
' Vic=0] i !
1 ! ! 1
i T T |
1 ] 1 )
0 0
-100 —50 ] 50 100 —-100 -50 0 50 100
V|p-Differential Input Voltage—mV Vip—Differential Input Voltage-mV

FIGURE 2 FIGURE 3

{if
Texas
INSTRUMENTS
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SN75157
DUAL DIFFERENTIAL LINE RECEIVER

TYPICAL CHARACTERISTICS

HIGH-LEVEL OUTPUT VOLTAGE
vs
HIGH-LEVEL OUTPUT CURRENT

LOW-LEVEL OUTPUT VOLTAGE

Vs

LOW-LEVEL OUTPUT CURRENT

5.0 0.6 |
45 Vee=5V _| Vec=5V
> Vip=0.2V > Vip=-02V
| o | 05— o
2 4.0 TA=25°C — ® Ta=25°C
s g L
S 35 5
> \ > 04
3 30 5
g ¢ |
© 25 o 03 /
g K]
3 2.0 \ E
< 2 0.2~
o
jT: 1.5 S
I 10 L
g >o 0.1
0.5 \
0 AN 0
0 -10 —-20 -30 -40 -50 -60 —70 -80 0 5 10 15 20 25 30 35 40
loH—High-Level Output Current—mA IoL—Low-Level Output Current—mA
FIGURE 4 FIGURE 5
SUPPLY CURRENT
Vs
SUPPLY VOLTAGE
100 T T
No load
90 - Inputs open
80 |- TA=25°C
<
E 70
=
@ 60
5
© 50
=
[=3
2 40
T
o 30 pa
°
20 A
10
0
0 1 2 3 4 5 6 7 8
Vcc—Supply Voltage—-V
FIGURE 6
i
EXAS Lu
INSTRUMENTS
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SN75157
DUAL DIFFERENTIAL LINE RECEIVER

TYPICAL APPLICATION DATA

+5V TWISTED PAIR +5V
J L I J L
AT
1/2 SN75158 1/2 SN75157
kg I 1
LY R )

1/2 SN75157

FIGURE 7. RS-422-A SYSTEM APPLICATIONS

{i,
Texas
INSTRUMENTS
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SN55158, SN75158
DUAL DIFFERENTIAL LINE DRIVERS

D2292, JANUARY 1977 —REVISED SEPTEMBER 1986

@ Meets EIA Standard RS-422-A SN55158 . . . JG PACKAGE
. SN75158 . . . D, JG, OR P PACKAGE

® Single 5-V Supply (TOP VIEW)

® Balanced-Line Operation 1z TsP vee

® TTL-Compatible w2 702z
1A s 6] 2y

® High Output Impedance in Power-Off GoND [a 5[] 2a

Condition

© High-Current Active-Pullup Outputs

€ Short-Circuit Protection

® Dual Channels

@ Input Clamp Diodes

description

The SN55158 and SN75158 are dual complementary-output line drivers designed to satisfy the
requirements set by the EIA Standard RS-422-A interface specifications. The outputs provide
complementary signals with high-current capability for driving balanced lines, such as twisted pair, at normal
line impedance without high power dissipation. The output stages are TTL totem-pole outputs providing
a high-impedance state in the power-off condition.

The SN55158 is characterized for operation over the full military temperature range of —55°Cto 125 °C.
The SN75158 is characterized for operation from 0°C to 70°C.

logic symboiT logic diagram (positive logic)

(2)
o> (3) v

2) 4y 1A m
(3) 12

1A ;“). 12

6 (6)
28 (5) —()- 2y (5) 2Y
R N (7) 5y 2A 7 5y

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

PRODUCTION DATA documents contain information . Copyright © 1986, Texas Instruments Incorporated
current as of publication date. Products conform to v}

specifications per the terms of Texas Instruments TEXAS

standard warranty. Production processing does not

necessarily include testing of all parameters. lNSTRUMENTS
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SN55158, SN75158
DUAL DIFFERENTIAL LINE DRIVERS

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
Vee 9 —— — — - Vee
4kQ
NOM
- —— p
INPUT &
3 9 9 NOM
<
—_———
¢——— OUTPUT
GND & *— ———
_— GND

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

Supply voltage, VoC (see Note 1) . ..ot 7V
INPUE VORAGE .+« « « v vt et e e et e et e 5.5V
Continuous total power dissipation (see Note 2) . ................. See Dissipation Rating Table
Operating free-air temperature range: SN565158.......................... —-55°C to 125°C

SN7B5158 . ittt 0°C to 70°C
Storage temperature range . . . ... ..cv e v mnee e et nanan e —-65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package ........... 300°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or P package......... 260°C

NOTES: 1. All voltage values except differential output voltage Vgp are with respect to network ground terminal. Vop is at the Y output
with respect to the Z output.
2. In the JG package, SN55158 chips are alloy mounted and SN75158 chips are glass mounted.

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 725 mW 5.8 mW/°C 464 mW N/A
JG (SN55158) 1050 mW 8.4 mW/°C 672 mW 210 mW
JG (SN75158) 825 mW 6.6 mW/°C 528 mW N/A
P 1000 mW 8.0 mW/°C 640 mW N/A

recommended operating conditions

SN55158 SN75158 UNIT
MIN NOM MAX | MIN NOM MAX

Supply voltage, Vcc 4.5 5 5.5 | 4.75 5 5.25 \%
High-level input voltage, ViH 2 2 \
Low-level input voltage, V|_ 0.8 0.8 v
High-level output current, IoH -40 -40 mA
Low-level output current, loL 40 40 mA
Operating frec-air temperature, Ta —55 125 0] 70 °C

Texas {’.’

INSTRUMENTS
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SN55158, SN75158
DUAL DIFFERENTIAL LINE DRIVERS

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

5158
PARAMETER TEST CONDITIONS SNS SN75158 UNIT
MIN TYPE MAX | MIN TYPF mMAX
ViK Input clamp voltage Vee = MIN, I = -12mA -09 -1.5 -09 -1.5 \%
. Vce = MIN, V. = 0.8,
\Y, High-level output voltage 2 3.0 2.4 . \Y
OH 9 P 9 ViH =2V, oy = —40 mA 3.0
Vv Low-level output voltage Vee = MIN, - Vi = 0.8V, 0.2 0.4 0.2 04| V
oL P 9 ViH =2V, gL =40 mA : : : :
Vop1!| Differential output voltage Vee = MAX, Ig =0 3.5 2Vpp2 3.5 2Vpp2 \
Vop2| Differential output voltage Vee = MIN 2 3.0 2 3.0 \
Change in magnitude of
AlVop| . . 5 Vee = MIN +0.02 *0.4 +0.02 =£0.4 \%
differential output voltage Rl = 1000
L= .
\ = MAX 1.9 1. 3
Voc Common-mode output voltage" CC See Figure 1 S 8 \Y
Vee = MIN 1.4 3 1.5 3
Change in magnitude of
AlVoc] g| Vcc = MIN or MAX +0.01 +0.4 +0.01 *0.4 \
common-mode output voltage
Vo =6V 0.1 100 0.1 100
lo Output current with power off | Vcc = 0 |Vg = -0.25 V -0.1 =100 -0.1 —100 | wA
Vo = -0.25t06 V +100 +100
Input current at maximum
I ) Vce = MAX, V) =55V 1 1| mA
input voltage
IIH High-level input current Vee = MAX, V) =24V 40 40 | puA
T8 Low-level input current Vce = MAX, V| =04V -1 -1.6 -1 -1.6 | mA
los Short-circuit output current # Vee = MAX -40 -90 -150 | -40 -90 -150 | mA
\Y = MAX, Inputs ded,
Icc Supply current (both drivers) Ngfoad, T:u= g;o:g 37 50 37 50 | mA

T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
Al typical values are at Vce = 5Vand Tp = 25°C except for Vog, for which Vo is as stated under test conditions.
§A|VOD\ and A|VQc| are the changes in magnitudes of Vop and Vo, respectively, that occur when the input is changed from a high

level to a low level.
9In EIA Standard RS-422-A, Voc. which is the average of the two output voltages with respect to ground, is called output offset voltage, Vos.
#Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second.

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

POST OFFICE BOX 655303 « DALLAS, TEXAS 75265

TEST SN55158 SN75158
PARAMETER 5 UNIT

CONDITIONS MIN  TYP MAX MIN  TYP MAX
tpLH Propagation delay time, low-to-high-level output See Figure 2, 16 25 16 25 ns
tpHL Propagation delay time, high-to-low-level output Termination A 10 20 10 20| ns
tpLH Propagation delay time, low-to-high-level output See Figure 2, 13 20 13 20 ns
tpHL Propagation delay time, high-to-low-level output Termination B 9 15 9 15 ns
tTLH Transition time, low-to-high-level output See Figure 2, 4 20 4 20 ns
ttHL Transition time, high-to-low-level output Termination A 4 20 4 20 ns

See Figure 2,

Overshoot factor s 10 10 %
Termination C
%
TEXAs
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SN55158, SN75158
DUAL DIFFERENTIAL LINE DRIVERS

PARAMETER MEASUREMENT INFORMATION

3500
Vob2
50
T
FIGURE 1. DIFFERENTIAL AND COMMON-MODE QUTPUT VOLTAGES
INPUT
PULSE Y OUTPUT
GENERATOR -9
(See Note A) -%- Z OUTPUT
v Y—
c._ = 15 pF
YJ _|_ (See Note B) L
10003 CL = 30pF z 100 0%
3 (See Note B) cL = 15 pF 1
Z_‘ (See Note B) 7>
= = z —
TERMINATION A TERMINATION TERMINATION C
TEST CIRCUIT
<5 ns-’: -— — [—=<5ns

iy el e e =3V OVERSHOOT
| Fo0% 90% X |
INPUT ¥ 5V 1.5 v i__
10% 1 IN.10%

100% T—— -

DIFFERENTIAL 50%
OUTPUT

|
|
|
|
OVERSHOOT
> M-tTHL

VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zg

= 50 Q, ty = 25 ns, PRR < 10 MHz.
B. Ci inciudes probe and jig capacitance.

FIGURE 2. SWITCHING TIMES

{i’
Texas
INSTRUMENTS
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SN55158, SN75158
DUAL DIFFERENTIAL LINE DRIVERS

TYPICAL CHARACTERISTICST
OUTPUT VOLTAGE OUTPUT VOLTAGE
vs Vs
DATA INPUT VOLTAGE DATA INPUT VOLTAGE
6 T T 6 T T
No load Vce =5V
Ta = 25°C No load
5 5
> = o
- Vee = 55V i Ta = 125°C
o 4 % 4 &
g | g r
S Vee = 5V s
2 3 <, z 3
2 Vge = 45V .‘3- Ta = 25°C
3 3
7 2 L2 TA = —55°C
L > Ar TS
1 1
; ) : )
(4] 1 2 3 4 0 1 2 3 4
V|—Data Input Voltage—V V|—Data Input Voltage—V
FIGURE 3 FIGURE 4
HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
vs vs
OUTPUT CURRENT OUTPUT CURRENT
5 T 0.4 I T
Ta = 25°C TA = 25°C
a Vee = 5.5V Vee = 5.5V /
> / > 0.3 A
. Vee =5V o
<) <)
£ 3 £ PVee = 45V
] o C = 4.
SN >
e T~ \ = 0.2
5 \\ 5
g g
3 2 3 .
‘ vVee = 45V \\\ | Ve
3 5 /
(] N 0.1
g \
/
e
0 0 0 0
0 -20 -40 -60 -80 -100 -120 0 10 20 30 40 50 60 70 8
IoH—Output Current—mA loL—Output Current—mA
FIGURE 5 FIGURE 6

TData for temperatures below 0°C and above 70°C are applicable to SN55158 circuits only.

{ip
Texas
INSTRUMENTS
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SN55158, SN75158
DUAL DIFFERENTIAL LINE DRIVERS

TYPICAL CHARACTERISTICS T

OUTPUT VOLTAGE
Vs

FREE-AIR TEMPERATURE

a5 |t tow = ~2° e
’ Vonr iy
— -40m —
> 3.0 +—T"VonloH = _—1]|
| ]
Y
g 25
S
= 20
3
e
38 15
|
o
> 1.0
0.5 VoLliopL = 40 mA)
o T T 1
-75 -50 =25 0 25 50 75 100 125
Ta—Free-Air Temperature— °C
FIGURE 7
SUPPLY CURRENT
(BOTH DRIVERS)
Vs
SUPPLY VOLTAGE
80 I
No load
70 —TA = 25°C
< 60
£
§ s0
3
> 40
a
a
& 30
|
Q
O 20 /
10 /
0
0 1 2 3 4 5 6 7 8

Ve —Supply Voltage—V
FIGURE 9

Propagation Delay Times—ns

lcc—Supply Current—mA

PROPAGATION DELAY TIMES

Vs

FREE-AIR TEMPERATURE

30 T T
Vecc =5V
See Figure 2
25 —Termination A
20
L—
1 trH L
15
L—
tHL | — |
10
5
0

-75 -50 -25 O

25 50 75 100 125

Tpa—Free-Air Temperature— °C

FIGURE 8

SUPPLY CURRENT
(BOTH DRIVERS)

Vs

FREE-AIR TEMPERATURE

42 T T

Vcc =5V

Input grounded
40 [ Outputs open
38

“ ‘\\

36
34 \\
32
30

-75 -50 -25 O

25 50 75 100 125

Tpa—Free-Air Temperature— °C

FIGURE 10

TData for temperatures below 0°C and above 70°C are applicable to SN55158 circuits only.
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SN55158, SN75158

DUAL DIFFERENTIAL LINE DRIVERS

lcc—Supply Current—mA

TYPICAL CHARACTERISTICS

SUPPLY CURRENT
(BOTH DRIVERS)
Vs

100

80

FREQUENCY
T T rTTT H T T
Vee = 5
RL = o
CL = 30 pF

Inputs: 3-volt square wave
TA = 25°C

60

40

20

0.4 1 4 10
f—Frequency —MHz
FIGURE 11

40 100

{if
Texas
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SN55173
QUADRUPLE DIFFERENTIAL LINE RECEIVER

D3167, DECEMBER 1988

® Meets EIA Standards RS-422-A, RS-423-A, J PACKAGE
and RS-485 (TOP VIEW)
® Meets CCITT Recommendations V.10, 180" U vee
V.11, X.26, and X.27 1A[02 150 4B
3
® Designed for Multipoint Bus Transmission on 1(: E 4 :; % :;l(\
Long Bus Lines in Noisy Environments 2v[s 2[5
© 3-State Outputs 2A E 6 1[]3y
@ Common-Mode Input Voltage ng ; 13 ] g:
Range ... -12to 12V
® Input Sensitivity . . . 200 mV FK PACKAGE
. (TOP VIEW)
® Input Hysteresis . . . 50 mV Typ
® High input Impedance . . . 12 kQ Min
® Operates from Single 5-Volt Supply
® Low Power Requirements :C
® Piug-in Replacement for AM26LS32 NC
i G
description 3y
The SN55173 is a monolithic quadruple 28088

differential line receiver with three-state outputs. 22288
It is designed to meet the requirements of EIA o

Standards RS-422-A, RS-423-A, and RS-485
and several CCITT recommendations. The
device is optimized for balanced muitipoint bus
transmission at rates up to 10 megabits per

NC—No internal connection

logic symbol

second. The four receivers have an ORed pair of g | =1
enables in common. Either G being high or G AN | EN
being low enables all of the receivers. The device P
features high input impedance, input hysteresis @ oD
for increased noise immunity, and input 1A ] :l of—8 4y
sensitivity of £200 mV over a common-mode 18—
input voltage range of —12 to 12 V. The o 18| )
SN55173 is designed for optimum performance 2 2~ 2y
when used with the SN55172 or SN55174 aa 1O | )
quadruple differential line drivers. s 8L~ 3y
(14)
The SN55173 is characterized for operation from 4A e ] a3,y
o o 4B ._)b
-55°C to 125°C.
PRODUCTION DATA documents contain information . Copyright © 1988, Texas Instruments Incorporated
current as of publication date. Products conform to b
specifications per the terms of Texas Instruments

standard warr roduction pra ing does nof EXAS
n:ugs;‘:ilv im?ll:l e"tlas;’in;t of uﬁla;:fzn'llgt:rs. ' INSTRUM ENTS
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SN55173
QUADRUPLE DIFFERENTIAL LINE RECEIVER

logic diagram (positive logic) FUNCTION TABLE (EACH RECEIVER)
L DIFFERENTIAL ENABLES |OUTPUT
502 A—B G G Y
H X H
Vip 202V
! X L H
(2) H X ?
1A (@) -02V <Vp <02V
, &l T W aB !
H X L
8 Vip £ ~0.2V
| X L L
218 s X L H z
- —2Y H = high level
28 L = low level
9 X = irrelevant
aa (10) ? = indeterminate
(1) ay Z = high-impedance (off)
3842
(14)
4 LI
(15)
48
schematics of inputs and outputs
EQUIVALENT OF A OR B INPUT EQUIVALENT OF G OR G INPUT TYPICAL OF ALL OUTPUTS
Vce - — — ——e— Vce
85 Q
Vee - TNOM
$8.3 k0 -
1 NOM
16.8 kQ [
NOM
INPUT —wA—— OUTPUT
INPUT ———

{ip
EXAS
INSTRUMENTS |
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SN55173
QUADRUPLE DIFFERENTIAL LINE RECEIVER

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

Supply voltage, Vog (see Note 1) . ..o oo 7V
Input voltage, A or Binputs . . . ... ... ... e +25V
Differential input voltage (see Note 2) . ........ ... ... ... .. +25V
Enable input voltage . . . . ... . i 7V
Low-level output current . ... ... ... .. ... 50 mA
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3). ... ... 1375 mW
Operating free-air temperature range . .. ............. ..., —-55°C to 125°C
Storage temperature range . . . . . .. c.v i v i v et et e 65°C to 150°C
Case temperature for 60 seconds: FK package . ................. ... 260°C
Lead temperature 1,6 mm (1/16 inch) from case for60seconds. . ... ................. 300°C

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal.
2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input.
3. For operation above 25°C free-air temperature, derate to 275 mW at 125°C at the rate of 11.0 mW/°C.

recommended operating conditions

MIN NOM MAX | UNIT
Supply voltage, Vcc 4.5 5 5.5 \"
Common-mode input voltage, V|c +12 \Y
Differential input voitage, V|p +12 \
High-level input voltage, V|4 2 \4
Low-level input voltage, V)i 0.8 \4
High-level output current, iQH -400 nA
Low-level output current, lop 16 mA
Operating free-air temperature, TA -55 125 °C

{i’
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SN55173
QUADRUPLE DIFFERENTIAL LINE RECEIVER

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

PARAMETER TEST CONDITIONS . MIN TYPT MAX | uNIT
VTH  Differential-input high-threshold voltage Vg = 2.7V, lp = -0.4mA 0.2 \4
V1 Differential-input low-threshold voltage Vo =05V, lop = 16 mA -0.2% . \
Vhys Hysteresis 8 50 mV
ViK Enable-input clamp voltage I} = —18 mA -1.5 \4
VgH  High-level output voltage Vip = 200 mV, loH = —400 A 2.5 \%
VoL Low-level output voltage Vip = ~-200 mV, :g:: ; ?Gmr:A 004:
loz High-impedance-state output current Vo =04Vto24V +20 A
I} Line input current Other input at O V, Vi= 12V ! mA
See Note 4 Vi=-7V -0.8
hH High-level enable-input current VIH = 2.7V 20 A
L Low-level enable-input current Vi = 04V -100 A
los Short-circuit output current{ -15 -85 mA
Icc Supply current Outputs disabled 70 mA

TAll typical values are at Voc = 5V, Ta = 25°C.

*The algebraic convention, in which the less positive (more negative) limit is designated minimum, is used in this data sheet for threshold
voltage levels only.

§Hysteresis is the difference between the positive-going input threshold voltage, VT 4, and the negative-going input threshold voltage,
VT —. See Figure 4. .

INot more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second.

NOTE 4: Refer to EIA Standard RS-422-A and RS-423-A for exact conditions.

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

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tpL4 Propagation delay time, low-to-high-level output | Vip = —1.5Vto 1.5V, C|_ = 15 pF, 20 35 ns
tpHL Propagation delay time, high-to-low-level output | See Figure 1 22 35 ns
tpzH4 Output enable time to high level CL = 15 pF, See Figure 2 17 22 ns.
tpzL  Output enable time to low level CL = 15 pF, See Figure 3 20 25 ns
tpHz Output disable time from high level CL = 5 pF, See Figure 2 21 30 ns
tprz  Output disable time from low level CL = 5 pF, See Figure 3 30 40 ns

{i’
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SN55173
QUADRUPLE DIFFERENTIAL LINE RECEIVER

PARAMETER MEASUREMENT INFORMATION

————-25V
GENERATOR
(See Note A)

OUTPUT

CL = 15 pF

(See Note B)

VOLTAGE WAVEFORMS
FIGURE 1. tpLH. tPHL
r==—=" Vce
i §  ouTPuT 1
25V i ' 2 kQ
i ' - = =3V
i i INPUT £ 1.3y 1.3V
Cp \
| I (See Note & _’I — =0V
K tp, tp -
I ] B) ::5 Y (see Note C) ZHﬂr_ HZ | 05V
L = | —¥ — vou
OUTPUT ? —
GENERATOR S1 open 1.3V S$1 c:o:e:j,
(See Note A) (See Note D) ———=0V =T
50 0 =
TEST CIRCUIT VOLTAGE WAVEFORMS

FIGURE 2. tpHZ. tPZH

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle = 50%,
tr < 6ns, tf = 6ns, Zoyt = 50 Q.
B. Ci includes probe and jig capacitance.
C. All diodes are 1N916 or equivalent.
D. To test the active-low enable G, ground G and apply an inverted input waveform to G.
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SN55173
QUADRUPLE DIFFERENTIAL LINE RECEIVER

PARAMETER MEASUREMENT INFORMATION

- Vee
r b
—2.5 vt ! 2 ke
1 ] INPUT 13V
§ i { |
L |
g : CL s2 o';ih-.l e —b] k- tpLz
' i (See Note ::5 kQ | | S2closed
B %
L 4 = OUTPUT 1.3V _;A_——=1.4 v
e g V,
GeneraTor | 2V oL
{See Note A) 0.5V
50 Q
./ s2
TEST CIRCUIT VOLTAGE WAVEFORMS

FIGURE 3. tpzL. tPLZ

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%,
t < 6ns, tf < 6ns, Zgyy = 50 Q.
B. Ci includes probe and jig capacitance.
C. Ali diodes are 1N916 or equivalent.
D. To test the active-low enable G, ground G and apply an inverted input waveform to G.

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE HIGH-LEVEL QUTPUT VOLTAGE
Vs %2}
DIFFERENTIAL INPUT VOLTAGE HIGH-LEVEL OUTPUT CURRENT
5 I T T 5 T 1
Veg = 5V o =0| Ta=25° Vip = 0.2V
— 3 Ta = 25°C |
4 §, 4
>| Vic = |l Vic = Vic = £ N
® -12virov T T12vV > AN
g ! ' ' 5 NON
£ 3 VT —— - VT - V- 32 3 TN
> Vi+ly VT4 VT4 3 N N b Vee = 88V
H 3 NN |
5 2 2 2 NN Vg =5V
3 < NN ?<
x
>, L q|vcc =45 v)\\\\‘\\\\
2 RN
N N
0 0
-126 -75 -25 0 25 50 75 100 125 0 -10 -20 -30 -40 -50
V|p—Differential input Voltage—mV loH —High-Level Output Current—mA
FIGURE 4 FIGURE 5
i
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SN55173
QUADRUPLE DIFFERENTIAL LINE RECEIVER

TYPICAL CHARACTERISTICS

LOW-LEVEL OUTPUT VOLTAGE OUTPUT VOLTAGE
Vs Vs
LOW-LEVEL OUTPUT CURRENT ENABLE G VOLTAGE
06 Vee = 5V / *MVip - 02V
> TA = 25°C / -Lload = 8 kQ to ground
L o5 7 4LTA = 25°C Vee = 5.5V
g > : Ve =5V
2 8 —l
> 0.4 4 Vege = 45V
3 £ 3
g S
3
© 0.3 W 5
2 / £
o 2 2
- / o
> 0.2 |
H ’ / =)
< =
3 0.1 1
>
° 0
5 0 15 20 25 30 0 05 1 1.5 2 2.5 3
IgL. —Low-Level Output Current—mA Vy—Enable G Voltage—V
FIGURE 6 FIGURE 7
OUTPUT VOLTAGE INPUT CURRENT
Vs Vs
ENABLE G VOLTAGE INPUT VOLTAGE
1.0
6 TXYNY
vee =55V [ | ozli Vee = 5V \\ >
= b = —% 0.75 -hTa = 25°C
Vec =5V Load = 1 k2 to Vcg A
5 } }
. Vee = 45V ||Tp = 25°C 0.5 P
< . v
o E |
g L 025
: NS B8P
30 g 0
3 H <<
] 2 -0.25 =
I 2 T \
(=] =
> ~0.5 — el THE UNSHADED
1 K/Q AREA CONFORMS TO
-0.75 FIGURE 3.2 OF
‘ ﬁ EIA RS-485
Y -1.0 INAVAANANAVAN
0 0.5 1 1.5 2 25 3 -8-6-4-20 2 4 6 8 10 12
Vj—Enable G Voitage—V Vi—Input Voltage—V
FIGURE 8 FIGURE 9
i
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SN55182, SN75182
DUAL DIFFERENTIAL LINE RECEIVERS

D1292, OCTOBER 1972—REVISED SEPTEMBER 1986

Single 5-V Supply

Differential Line Operation

Dual Channels

TTL Compatibility

+15 V Common-Mode Input Voltage Range
+15 V Differential Input Voltage Range
Individual Channel Strobes

Built-In Optional Line-Termination Resistor
Individual Frequency Response Controls

Designed for Use With Dual Differential
Drivers SN55183 and SN75183

Designed to Be Interchangeable With
National Semiconductor DS7820A and
DS8820A

description

The SN55182 and SN75182 dual differential line
receivers are designed to sense small differential
signals in the presence of large common-mode
noise. These devices give TTL-compatible output
signals as a function of the polarity of the
differential input voltage. The frequency
response of each channel may be easily
controlled by a single external capacitor to

SN55182 . . . J PACKAGE
SN75182 ... D, J, OR N PACKAGE

(TOP VIEW)
1N=- 1 Uha Vce
RT2  13J2iN-
1N+ 3 12[]2RT
1STRB[Ja  11[J2iN+
1RTC[]5  10[]2STRB
10UT |6 9[] 2RTC
GND []7 8[]20uUT

SN55182 . . . FK PACKAGE
(TOP VIEW)

+
£zo

1IN + 2RT
NC NC

1STRB 2IN +
NC NC

1RTC 2STRB

NC—No internal connection

provide immunity to differential noise spikes. The output goes to a high level when the inputs are open-
circuited. A strobe input is provided which, when in the low level, disables the receiver and forces the

output to a high level.

The receiver is of monolithic single-chip construction, and both halves of the dual circuits use common

power supply and ground terminals.

The SN55182 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN75182 is characterized for operation from 0°C to 70°C.

logic symbol

e 3 > &
1|N.___‘_1.)__h
1Ry —2 Ry 8 oyt
1sTRe —2L |

1RTC -ﬂ—'x— RESP

2IN+ A0
2IN= (13)
2R (12) X
2STRB

(10)
(9)
2RTC —1

. (8) 20UT

TThis 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.

logic diagram (positive logic)

1IN+
TIN—
1Rt
1RTC
1STRB

2IN+
2IN—-
2RT
2RTC
2STRB

(3)
() (6)

10uUT
(2)
—— A
(5)
(4)
(11)
(13) (8) 20UT
(12)

—ZAan
(9)

(10)

PRODUCTION DATA documents contain information
current as of publication date. Products conform
to specifications per the terms of Texas Instruments
standard warranty. Production processing does not
necessarily include testing of all parameters.

xas RP

Copyright © 1986, Texas Instruments Incorporated
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SN55182, SN75182
DUAL DIFFERENTIAL LINE RECEIVERS

schematic (each receiver)

RESPONSE TIME FUNCTION TABLE
CONTROL
(5,9) (14) DIFF
o ° STROBE OUTPUT
[ Vee INPUT
S 5 k 3k 2 L X H
H H H
H L L
S H = V| = V|4 min or V|p more
¥ $320 positive than VT max
NONINVERTING 15k OUTPUT L = V| = V)L max or V|p more
INPUT ) s (6, 8) negative than V1| max
(3,11) p X = irrelevant
b
170 <
Rt —4
(2,12) s 1k 1k
<3167 o)
o GROUND
$ 167
INVERTING I” 1-3)% 3 @, 10)
INPUT 5k STROBE

Resistor values shown are nominal and in ohms.

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

SN55182 SN75182 | UNIT
Supply voltage, Vcc1 (see Note 1) 8 8 \%
Common-mode input voltage - +20 +20 \Y
Differential input voltage (see Note 2) ‘ ; +20 +20 \
Strobe input voltage 8 8 \4
Output sink current 50 50 mA
Continuous total power dissipation (see Note 3) See Dissipation Rating Table
Operating free-air temperature range —551t0 125 0to 70 °C
Storage temperature range —65to 150 | —65 to 150{ °C
Lead temperature 1,6 rnm (1/16 inch) from case for 10 seconds: D or N package 260 °C
Case temperature for 60 seconds: FK package 260 °C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 300 300 °C

NOTES: 1. All voltage values, except differential voltages, are with respect to network ground terminal.
2. Differential voltage values are at the noninverting terminal with respect to the inverting terminal.
3. In the FK and J packages, SN55182 chips are alloy mounted and SN75182 chips are glass mounted.

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 mW -
FK 1375 mW 11.0 mW/°C 880 mW 275 mW
J (SN55182) 1376 mW 11.0 mW/°C 880 mW 275 mW
J (SN75182) 1025 mW 8.2 mw/°C 656 mW -
N 1150 mW 9.2 mW/°C 736 mW -

{i’
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SN55182, SN75182
DUAL DIFFERENTIAL LINE RECEIVERS

recommended operating conditions

SN55182 SN75182 UNIT
MIN NOM MAX MIN NOM MAX
Supply voitage, Vce 4.5 5 5.5 4.5 5 5.5 \%
Common-mode input voltage, Vic +15 +15 \%
High-level strobe input voltage, VIH(strobg[ 2.1 5.5 2.1 5.5, \%
Low-level strobe input voltage, ViL(strobe) 0 0.9 (9] 0.9 \4
High-level output current, Igy . E —-400 —400 HA
Low-level output current, Ig. 16 16 mA
Operating free-air temperature, TA -55 125 [¢] 70 °C

electrical characteristics over recommended ranges of Vg, V|C, and operating free-air temperature
(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP} MAX UNIT
VTH  Differential input high-threshold voltage :;?., - Zi(\)/(’) A x:g - :?:\;‘1031\; 5 _ 0'? v
. . Vo =04V, Vic= -3Vto3V -0.5
VTL Differential input low-threshold voltage loL = 16 mA Vic = 15Vt 15V — A\
Vip =1V, Vstrope = 2.1 V. 25 42 55
VoH  High-level output voltage loH = —400 sA \
ViD= -1V, Vstrobe = 0.4V, 25 42 55
loH = —400 A
VoL  Low-level output voltage I\g:? N 1”61m\2 Vstrobe = 2.1V, 0.25 0.4 v
Vic = 16V 3 4.2
Inverting input Vic =0 0 -0.5 mA
Vic = -15V -3 -4.2
Iy Input current Vic = 15 V 5 7
Noninverting input| V|c = 0 -1 -1.4 mA
Vic = 15V -7 -9.8
ISH High-level strobe current Vstrobe = 5.5 V 5 rA
IsL Low-level strobe current Vstrobe = O -1 -1.4 mA
. Inverting input 3.6 5 kQ
fi Input resistance Noninverting input 1.8 2.5 kQ
RT Line terminating resistance Ta = 25°C 120 170 250 Q
los Short-circuit output current Vee = 56.5V, Vo =0 -2.8 -4.5 -6.7 mA
Vic = 15V, Vp= -1V 4.2 6
Icc Supply current (average per receiver) Vic = 0, Vip = -0.5V 6.8 10.2 mA
Vic=-15V, Vp= -1V 9.4 14

TUnless otherwise noted, Vstrope = 2.1 V or open.
Al typical values are at Voc = 5V, V)c = 0, and Tp = 25°C.
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SN55182, SN75182
DUAL DIFFERENTIAL LINE RECEIVERS

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

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT

¢ Propagation delay time, low-to-high-level output 18 40
PLH(D) from differential input ns

Propagation delay time, high-to-low-level output
1 R = 400 Q, 31 45
PHL(D) from differential input CL = 15 pF ne
t Propagation delay time, low-to-high-level output SL _F' :1' 9 30

ee Figur

PLH(S) from strobe input 9 ns

Propagation delay time, high-to-low-level output
tPHLIS) y Y 9 . ? 156 251 ns

from strobe input

PARAMETER MEASUREMENT INFORMATION

INPUT OUTPUT
Veg =5V
L
PULSE 40093
GENERATOR NO. 1 @ See Note C
(See Note A) $ TH_‘
S
cp =15pF +
PULSE = (See Note B)
GENERATOR NO. 2|
(See Note A)

STROBE
INPUT =

TEST CIRCUIT

le—— t,, ——!
| | - 25V

INPUT oV ov ov oV
___}(—_L‘P—-If kl — tw —=d L 25V

I |
! : ' 100!
——=>100ns:¢— —+1>100 nspe— —4>100 ns la— —| >100 ns je—
|
T [
| |
I I

\ ! I b 26V
STROBE 7{1,3\/ 1.3\,¥s %1.3v 1.3v5|§
ov

! 1
'PHL(D)T——’% [+ tpLH(D)
i
I | 395

OUTPUT 13V 13V «

tPHL(S) e —st—te tpLms)

VOLTAGE WAVEFORMS
NOTES: A. The pulse generators have the following characteristics: Zg = 502, ty < 10ns, tf < 10ns, ty = 0.5 £0.1 ps, PRR < 1 MHz.

B. CL includes probe and jig capacitance.
C. All diodes are TN3064 or equivalent.

FIGURE 1. PROPAGATION DELAY TIMES

{i’
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SN55182, SN75182
DUAL DIFFERENTIAL LINE RECEIVERS

TYPICAL CHARACTERISTICS T

DIFFERENTIAL INPUT THRESHOLD VOLTAGE DIFFERENTIAL INPUT THRESHOLD VOLTAGE
Vs Vs
SUPPLY VOLTAGE COMMON-MODE VOLTAGE

0.3 . 05 . T
>
] Vic=0 3 Vec=5V
g Ta=25°C § 041T1)=25C
£ 02 =
=]
S S 03
=}
S oa E 0.2
8 T~ _Vo-2 5 g o1 Vo=25
£ ~—_2%V 0=, £ & 225V, lg = —4gp
= f— 00 uA = UA
H 2 01\\ V°=0.4v,
£ _o V0=04V,1g=16 - \'0\7"'&
£ — -0 mA § -0.2 —
0 0
£ £ -03
o -0.2 a
o b 04
> 03 : > _05

45 5 5.5 6 -20 -10 0 10 20
Vcc—Supply Voltage—V Vic—Common-Mode input Voltage—V
FIGURE 2 FIGURE 3

DIFFERENTIAL INPUT THRESHOLD VOLTAGE
vs
FREE-AIR TEMPERATURE

> 100 .

E ~v [ Vee=5V
0 s =

L 0oz, | Vicwo

_‘_.3 50 . /O o |

= R

> SS90

T NIxq

.g 0 \\

£

= 50

2 <

£ SN L

3 —-100 NCAY)

-2 ~NUYL

g \ ; /o !

2 o,

b= —

.C? 150 \4\

a

S -200

-75 =50 -25 0 25 50 75 100 125
T A—Free-Air Temperature—"C

FIGURE 4

TData for temperatures below 0°C and above 70°C are applicable to SN55182 circuits only.
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SN55182, SN75182
DUAL DIFFERENTIAL LINE RECEIVERS

TYPICAL CHARACTERISTICS T

OUTPUT VOLTAGE
v§
FREE-AIR TEMPERATURE VOLTAGE TRANSFER CHARACTERISTICS
5 T T 5 T T,
Vee=5V | | | [ 1 Vee=5V Ta=25°CH
{ 7 ‘0H=_400}1A; " Vic=0
. ViD= 05V, et A L/"‘ﬂ
7 s | meed | P
5 L N Nare e
£ 3 g 3| I v if N/
© 5 - _£e°
3 3 BN / / TA = —55°C
2 g R
3 2 g 2 Ta=125°C
3 ° S )
o | P,
> o / / 4
> /
1 1 / / /
V|D=—O.5V,|0L=1G mA — /I
0 | | | | l 0
-75 -50 —25 0 25 .50 75 100 125 —-0.5 -0.3 -0.1 0.1 0.3 05
Ta—Free-Air Temperature—"C Vp—Differential Input Voitage—V
FIGURE 5 - FIGURE 6
INPUT CURRENT TERMINATING RESISTANCE
Vs vs
INPUT VOLTAGE FREE-AIR TEMPERATURE
10 T T T 200
Vee=5V
8rvip=0to+20V
_ o
6lLTa=25°C /| S 100 /|
v & /
< 4 i e /
& P g 180
g 2 g
g < L~ o
£ Y 2 <
3 0 g(‘:\“? v £
5 w0 PAS 2
5 oL vNE S £ 170
=3 A\ 4 £ N
£ C:\$ £ L
=7 = 5
6 Q@ = 160
S 4
S
Q
-8 74 .
—10 ] 150
—20 -10 0 10 20 ~-75 =50 -25 0 25 50 75 100 125
Vij—Input Voltage—V Ta—Free-Air Temperature—°C
FIGURE 7 FIGURE 8
tbata for temperatures be!o‘w 0°C and above 70°C are applicable to SNBE5182 circuits only.
i
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DUAL DIFFE

SN55182, SN75182
REMTIAL LINE RECEIVERS

TYPICAL CHARACTERISTICS

SUPPLY CURRENT
(AVERAGE PER RECEIVER)

Vs

COMMON-MODE INPUT VOLTAGE

12 T T
Veec=5V
No load
10 \\ Ta= 25°C -
<
£
J- 8 \\ \ v
§ S 7 <
3 \ \7 L
6 17
> /4
a 057 \
g 4 \
T a ~
N
2
0
-20 -10 0 10 20
Vic—Common-Mode Input Voltage—V
FIGURE 9
NOISE PULSE DURATION
vs
RESPONSE TIME-CONTROL CAPACITANCE
e 1000 PG CTEV i
L 700 F 1, = 25°C v
° - See Note 4
% 400
3
[a]
@ 200
2 /)
o 100
8 —
<}
3 70
£ 4
E 40 =
x
S 20
|
E 10
10 40 100 400 1000 4000 10,000

Response Time Control Capacitance—pF

FIGURE 11

TData for temperatures below 0°C and above 70°C are applicable to SN55182 circuits only.
NOTE 4: Figure 11 shows the maximum duration of the illustrated pulse that can be applied differentially without the output changing
from the low to high level.

Pp—Power Dissipation—mW

POWER DISSIPATION
(AVERAGE PER RECEIVER)

COMMO

Vs
N-MODE INPUT VOLTAGE

300

Ve =5V
Vip=-1V
i 1

|
{ Max rated Pp at Tp = 125°C/

200

/
/

\\FA =25°C
\
\

,/

//

100 A

/.
//

Ta =

o

125°C

\§__¢,/

P

-20

-10 0

10 20

Vic—Common-Mode Input Voltage—V

INPUT PUL

FIGURE 10

SE FOR FIGURE 11
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SN55182, SN75182
DUAL DIFFERENTIAL LINE RECEIVERS

TYPICAL CHARACTERISTICS T
PROPAGATION DELAY TIMES FROM

DIFFERENTIAL INPUT PROPAGATION DELAY TIMES FROM STROBE INPUT
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
g £
o 38 T o 20 T
- Vee=5V = Vec=5V
E | See Figure 1 £ 1g |- See Figure 1 pd
'; 34 i — = /
] tPl—nﬂ L~ z 16 tPHL(Sl/
(s @ N
5. 30 = Se il
= 5 e T 14
g E‘ // g g
Q@ - - o =2
23 26 £2 12 e
£ E &2 tPLH(S) /
=5 1 40 e
2 2 <] 28 /’
= -
E =] - / E 8 //
g tPLH(D -
5 18 (D) 5 "
g 1 g °
I T
g g 4
= -75 =50 -256 0 25 50 75 100 125  ~ -75 -50 —25 0 25 50 75 100 125
Ta—Free-Air Temperature—"C TA—Free-Air Temperature—°C
FIGURE 12 FIGURE 13

tData for temperatures below 0°C and above 70°C are applicable to SN55182 circuits only.
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. SN55182, SN75182
DUAL DIFFERENTIAL LINE RECEIVERS

APPLICATION INFORMATION

v =
Vee =5V cc=5V
. %182 J
%183 r—— == - _1
. | .
A [ |2 Inv | [
INPUTS < 8 INPUT | |
D | —t
i 0002 uF =L - | |
| | (See Note A) OuUTPUT
| ' Rt I
Iv RESP TIME CONT
| NONINV
| INPUT ! 100 pF
! I TWISTED STROBE — 1 7L (see Note B)
GND PAIR [
L__G\v
X

I__.____l-___l

NOTES: A. When the inputs are open circuited, the output will be high. A capacitor may be used for dc isolation of the line-terminating
resistor. At the frequency of operation, the impedance of the capacitor should be relatively small.

Example: let f = 5 MHz
C = 0.002 pF
Zc = !
2xfC
Zc = 16 Q

B. Use of a capacitor to control response time is optional.

27 (5 x 106) (0.002 x 10~ 6)

FIGURE 14. TRANSMISSION OF DIGITAL DATA OVER TWISTED-PAIR LINE
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SN55183, SN75183
DUAL DIFFERENTIAL LINE DRIVERS

D1292, OCTOBER 1972—REVISED SEPTEMBER 1986

Single 5-V Supply

Differéntial Line Operation

Dual Channels

TTL Compatibility

Short-Circuit Protection of Outputs

Output Clamp Diodes to Terminate Line
Transients

High-Current Outputs

Quad Inputs

® Single-Ended or Differential AND/NAND
Outputs

@ Designed for Use With Dual Differential
Drivers SN55182 and SN75182

® Designed to Be Interchangeable With
National Semiconductor DS7830 and
DS8830

description

The SN55183 and SN75183 dual differential line
drivers are designed to provide differential output
signals with high-current capability for driving
balanced lines, such as twisted-pair, at normal
line- impedances without high power
dissipation.These devices may be used as TTL
expander/phase splitters, as the output stages
are similar to TTL totem-pole outputs.

SN55183 . . . J PACKAGE
SN75183 ... D, J, OR N PACKAGE

(TOP VIEW)
1A [0 UiaJ vee
B2 132D
1cds 12d2c
1D [4 1] 28
1YE5 10[] 2A
1z [Je o] 2y

GND [7 8[] 2z

SN55183 . . . FK PACKAGE
(TOP VIEW)

<0 0o
@
- 2>«

NC—No internal connection.

The driver is of monolithic single-chip construction, and both halves of the dual circuits use common power

supply and ground terminals.

The SN55183 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN75183 is characterized for operation from 0°C to 70°C. ’

logic symbolt

logic diagram (positive logic)

(1)

1 & 1A —4
A (2)) > ) 4y (2) & v
1B :3) 1B = 1‘.
1Cc ~. (6) ., 1c T ] (6)
) (a) 5 | 1z
® o) 1B ———4
2A (9)
os 1L — (10)
9 12 @ 2A —4¢ ©_ Ly
(13) P2z e | o
2D
a2 | |
2c T 1 (8) 22
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 2p 13! 1
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages. positive logic: Y = ABCD
Z = ABCD
PRODUCTION DATA documents contain information . Copyright © 1986, Texas Instruments Incorporated
current as of publication date. Products conform /}
to specifications per the terms of Texas Instruments TE

standard warranty. Production processing does not
necessarily include testing of all parameters.
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SNb55183, SN75183
DUAL DIFFERENTIAL LINE DRIVERS

schematic (each driver) 1)
14

v

@ AN

w
=

L1k

4 (6,8)

(1,10)

3

300

(2,11} *
B o L
; @ $545
3
c 13.12
34k 3.2k 3k3
7 39
(4, 13) q p (5.9
D %
L
< ()
32k 3 300
) (7)
/37 o GND

Resistor values shown are nominal and in ohms.

{ip
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SN55183, SN75183
DUAL DIFFERENTIAL LINE DRIVERS

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

SN55183 SN75183 | UNIT
Supply voltage, Ve (see Note 1) 7 7 \Y
Input voltage 5.5 5.5 \"
Duration of output short-circuit (see Note 2) 1 1 s
Continuous total power dissipation (see Note 3) See Dissipation Rating Table
Operating free-air temperature range -55to 125 0 to 70 °C
Storage temperature range —65 to 1560 | —-65 to 150| °C
Lead temperature, 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 260 °C
Case temperature for 60 seconds: FK package 260 °C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 300 300 °C
NOTES: 1. All voltage values, except differential voltages, are with respect to network ground terminal.
2. Not more than one output should be shorted to ground at a time.
3. In the FK and J packages, SN55183 chips are alloy mounted and SN75183 chips are glass mounted.
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 mW —
FK 1375 mW 11.0 mwW/°C 880 mW 275 mW
J (SN55183) 1376 mW 11.0 mW/°C 880 mW 275 mW
J (SN75183) 1025 mwW 8.2 mw/°C 656 mW —
N 1160 mW 9.2 mW/°C 736 mW —
recommended operating conditions
SN55183 SN75183 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vcc 4.5 5 5.6 | 4.75 5 5.25 \
High-level input voltage, V|4 2 2 v
Low-level input voltage, V| 0.8 0.8 \Y
High-level output current, IoH -40 —-40 mA
Low-level output current, Ig| 40 40 mA
Operating free-air temperature, Ta -55 125 [¢] 70 °C
TExas ‘t’f
INSTRUMENTS p21s
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SN55183, SN75183
DUAL DIFFERENTIAL LINE DRIVERS

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

PARAMETER TEST CONDITIONS MIN  TYPT  MAX UNIT
VoW  High-level output voltage (A:\(lD) x:: ; iz' :g: ; _2::: ?g 3 \Y
VoL  Low-level output voltage OUTPUT ViL = 0.8V, lo = 32 mA 0.2 v
VL = 0.8V, loL = 40 mA 0.22 0.4
Vo  High-level output voltage A ViL = 08V, lon = ~0.8 mA 2.4 \%
(NAND) Vi, = 0.8V, loH = —40 mA 1.8 3.3
VoL Low-levael output voltage | OUTPUT ViR = 2 ¥, lo = 32mA 02 \Y%
ViH =2V, loL = 40 mA 0.22 0.4
[T%] High-level input current VIH =24V 120 A
h Input current at maximum input voltage ViH = 6.5V 2 mA
i Low-level input current Vi =04V ~-4.8 mA
los Short-circuit output current? Vee =5V, Ta = 1256°C -40 -100 -120 mA
Ice Supply current {average per driver) ?\l/f):?o:d 5V, All inputs at 5 V., 10 18 mA

TAll typical values are at Vee = 6V, Tp = 26°C.
*Not more than one output should be shorted to ground at a time and duration of the short circuit should not exceed one second.

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

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

tPLH Propagation delay time, s 12 s
low-to-high-level Y output AND

tPHL Propagation delay time, gates 12 18 ns
high-to-low-level Y output C, = 15 pF,

teL Propagation delay time, See Figure 1(a) 6 12 ns
low-to-high-level Z output NAND

. Propagation delay time, gates

tPHL high-to-low-level Z output 8 8 ns
Propagation delay time,

PLH :::;-to-r:g:“_le:el " Y output Z| = 100 @ in series ° 16 ns
P:foz;z';tlie:)n():ell]:y prao with respect with 5000 pF,

) to Z output See Figure 1(b)

tpHL  high-to-low-level 8 16 ns

differential output

g
INSTRUMENTS
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SN55183, SN75183
DUAL DIFFERENTIAL LINE DRIVERS

PARAMETER MEASUREMENT INFORMATION

INPUT Vec =5V

——————— 25V
INPUT 15V 1.5V
! i ov
v
PULSE S ! !
GENERATOR OuTPUT —#jteLu [ SiteHLie—
(See Note A) CL =45 pF Y ! ! 15V | v OH
. | 15
(See Note B) OUTPUT ! H
z ] t Your
OUTPUT i —p! tpLp e v
€L =15 pF z i 15V Lisv o
{See Note B) OUTPUT ) : / _'_ v
—| tPHL |[6— oL
TEST CIRCUIT VOLTAGE WAVEFORMS

(a) OUTPUTS Y AND Z

INPUT Vee =5V ©

—{ “““““ 3v
RGNS S Y
3 INPUT 15V 15V
OUTPUT
PULSE ] ov

i
|
GENERATOR 100 @
{See Note A) ' \ . —#|tpLfe— | tPHLje— o
i i DIFFERENTIAL . g *Vys
i | 5006 pF ouTPUT _ﬂ
! | z VOLTAGE —Vys
P ——d ouTPUT
TEST CIRCUIT VOLTAGE WAVEFORMS

(b) DIFFERENTIAL OUTPUT

NOTES: A. The pulse generators have the following characteristics: Zo =509t <10ns, tf < 10ns, tyy = 0.5 us, PRR < 1 MHz.
B. C| includes probe and jig capacitance.
C. Waveforms are monitored on an oscilloscope with Rj, = 1 MQ.

FIGURE 1. PROPAGATION DELAY TIMES

Texas Qf
INSTRUMENTS
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SN55183, SN75183
DUAL DIFFERENTIAL LINE DRIVERS

2.4

22Vp=15V

2.0
1.8
1.6
1.4
1.2
1.0

VT1—Threshold Voltage—V

0.8
0.6

0.4
—75 -50 —-25 0 25 50 75 100 125

TYPICAL CHARACTERISTICST

THRESHOLD VOLTAGE
Vs
FREE-AIR TEMPERATURE

Vc(;=5\ll

VH min

~——_| NAND GATE

o
AND GATE ™~~~

VL max
|

TA—Free-Air Temperature—"C

FIGURE 2

DIFFERENTIAL OUTPUT VOLTAGE

Vs
DIFFERENTIAL OUTPUT CURRENT

4 T T
Vec=5V
T K
-+
2 5 Ta=125°C
K NN
; \\\\
g N\ TA=25C
A
S 2 \\
2 <
2
o
s
& TA= - 55°c—\\\
£
3 ~ N\
>
S
0 25 50 75 100 125 °

Iop—Differential Output Current—mA
FIGURE 4

VoH—Output Voltage—V

Vo —Output Voltage—V

HIGH-LEVEL OUTPUT VOLTAGE

Vs
OUTPUT CURRENT
4 T T T r r
\200 2 LOAD Vee=5V
,’ 100 © L|0AD
N \/\L\\ 50 2 LOAD
1’ ’\%
T

Ta=25°C
|

N ]
V\TIA = -55°C
\
\

IRIA

o

l/// Ta=125 C\

\

0 -20 —-40 -60 —80-100-120 —140—-160
1oH—Output Current—mA

FIGURE 3

LOW-LEVEL OUTPUT VOLTAGE
vs
OUTPUT CURRENT

Vee =5V

Ta = —55°C /

L~

//

ot
0 20 40 60 80 100 120 140 160 180 200
1oL —Output Current—mA

FIGURE 5

tData for temperatures below 0°C and above 70°C are applicable to SN55183 circuits only.
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SN55183, SN75183
DUAL DIFFERENTIAL LINE DRIVERS

TYPICAL CHARACTERISTICS T

PROPAGATION DELAY TIME OF TOTAL POWER DISSIPATION
DIFFERENTIAL OUTPUT (BOTH DRIVERS)
Vs vs
FREE-AIR TEMPERATURE FREQUENCY
20 T T 240 T T TTTIT T T
Ve =5V ' Ve =5V
|- See Figure 1(b) 220 No load
. = 200f Inptit: 3;vo|t square wave
& 45 % 180 Ta=25C /
£ .4
E s /
- k]
> .E- 160 /
= N 2 Y
8 10 S IPLH = £ 140 >
c =" - e
e — g 120 A
= 3 LA
§, tPHL T no' _—-_-/
-3 _ = 100
e 5 5
& ~ 80
60
0 40
—-75 -60 —-25 0 25 50 75 100 125 0.1 0.4 1 4 10 40 100
Ta—Free-Air Temperature—°C f—Frequency—MHz
FIGURE 6 FIGURE 7
TData for temperatures below 0°C and above 70°C are applicable to SN55183 circuits only.
APPLICATION INFORMATION
Vege =5V
=5V
Vee % SN55182 _J
% SN55183 - - _I
. |
A [ : z inv | i
INPUTS {3 % INPUT | |
D -—
0002 uF — | )
: : (See Note A) ! OUTPUT
R .
i v o I Resp TIME conT
| INPUT l 100 pF
: | TWISTED STROBE L (See Note B)
GND PAIR L GND -

NOTES: A. When the inputs are open circuited, the output will be high. A capacitor may be used for dc isolation of the line-terminating
resistor. At the frequency of operation, the impedance of the capacitor should be relatively small.

Example: let f = 5 MHz
C = 0.002 uF
Zc = 1 = 1
27fC 27 (58 x 108) (0.002 x 10~ 6)
Zc ~ 16 Q

B. Use of a capacitor to control response time is optional.

FIGURE 8. TRANSMISSION OF DIGITAL DATA OVER TWISTED-PAIR LINE

{i,
EXAS
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POST OFFICE-BOX 655303 « DALLAS, TEXAS 75265 2-223




2-224



SN55188, SN75188
QUADRUPLE LINE DRIVERS

D1323, SEPTEMBER 1983—REVISED SEPTEMBER 1986

® Meets Specifications of EIA RS-232-C

Designed to Be Interchangeable With
Motorola MC1488

Current-Limited Output: 10 mA Typ
Power-Off Output Impedance: 300 Q Min
Slew Rate Control by Load Capacitor
Flexible Supply Voltage Range

Input Compatible With Most TTL Circuits

description

The SN55188 and SN75188 are monolithic
quadruple line drivers designed to interface data
terminal equipment with data communications
equipment in conformance with EIA Standard
RS-232-C using a diode in series with each
supply-voltage terminal as shown under typical

applications.

The SN55188 is characterized for operation over
the full military temperature range of —55°C to
125°C. The SN75188 is characterized for

operation from 0°C to 70°C.

logic symbol

w2 | s EP
2A :‘;: &> (6 L,
28

2: :?())) S 8) 5y
A 1] SGH

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

IEC Publication 617-12.

FUNCTION TABLE
(DRIVERS 2 THRU 4)

A B Y

X - I

H L
X H
L H

high level,
low level,

H
L
X irrelevant

oy

SN55188 . . . J PACKAGE
SN75188 ... D OR J PACKAGE

(TOP VIEW)
vee- O Ui Vee +
1A[]2  13[]48B
1Y[ds  12(]4A
2a[]a  n[Qav
28[]s  10[]138B
2y []e 9] 3A
GND [ 8|13y

SN55188 . . . FK
CHIP CARRIER PACKAGE
(TOP VIEW)

4A
NC
4Y
NC
3B
NC—No internal connection
logic diagram (positive logic)
2)
1A Dc 8y
(4)
2A (6) oy
28 (5)
(9)
3A
(10) (8) 3Y

Y =A

Y = ABor A+B

(12)

4A
(13) (11) ay
4B

Positive_logic

(driver 1)

(drivers 2 thru 4)

Pin numbers shown are for D and J packages.

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production processing does not
necessarily include testing of all parameters.
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SN55188, SN75188
QUADRUPLE LINE DRIVERS

schematic (each driver)

TO OTHER
DRIVERS
Vee+ : @
< <o
$82k 36.2k
1
A __K..___n )
INPUT(S) A
70
300
9 AMA— OUTPUT
<
OTHER , \ 9
<
DRIVERS %:mk 337k 370
Vee— . 4
TO OTHER All resistor values shown
DRIVERS are nominal and in ohms.

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

- . SN55188 SN75188 UNIT
Supply voltage VcC + at (or below) 25°C free-air temperature (see Notes 1 and 2) i5 15 v
Supply voltage Ve — at (or below) 25°C free-air temperature (see Notes 1 and 2) -15 -15 \
Input voltage range -15to 7 -15t0 7 \%
Output voltage range —15to 15 —151to 15 \"
Continuous total power dissipation (see Note 2) See Dissipation Rating Table
Operating free-air temperature range -55t0 125 0to 70 °C
Storage temperature range —65 to 150 —65 to 150 °C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds | D or N package 260 °C
Case temperature for 60 seconds FK package 260 oe
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds | J package 300 300

NOTES: 1. All voltage values are with respect to the network ground terminal.
2. For operation above 25 °C free-air temperature, refer to the maximum supply voltage curve, Figure 6. In the FK and J packages,
SN55188 chips are alloy mounted.

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 mW -
FK 1375 mW 11.0 mw/°C 880 mW 275 mW
J (SN55188) 1376 mW 11.0 mw/°C 880 mW 275 mW
J (SN75188) 1025 mW 8.2 mW/°C 656 mW -
N 11560 mW 9.2 mW/°C 736 mW -

{ip
Texas
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SN55188, SN75188
QUADRUPLE LINE DRIVERS

recommended operating conditions

SN55188 SN75188 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo + 7.5 9 15 7.5 9 15 \
Supply voltage, Vi — -7.5 -9 -15 |-7.6 -9 -15 \%
High-level input voltage, V|4 1.9 1.9 \'
Low-level input voltage, V| 0.8 0.8 \
Operating free-air temperature, Ta -55 125 [¢] 70 °C

electrical characteristics over operating free-air temperature range, Vee+ =9V, Vee- = -9V
{unless otherwise noted)

SN55188 SN75188
PARAMETER TEST CONDITIONS MIN TYPT MAX| MIN TYPT MAX]| uNIT
(See Note 3) (See Note 3)
V =9V,
. ViL =08V, vggt = -9V 6 7 8 7
VoH High-level output voltage \Y
RL = 3kQ Vee+ = 13.2,
g 105 9 10.5
Vec- = —13.2V
Vees =9V, -7 -6 -7 -8
VoL  Low-level output voltage ViH = 1.9V, Vee- = -9V \
RL = 3 k@ Vee+ = 13.2V,
-10.56 -9 -10.5 -9
Vee- = =13.2V
4 High-level input current | V| = 5V 10 10 uhA
i Low-level input current | V| =0 -1 -1.6 -1 -1.6 mA
10S(H) f:r"r:n:";":ig‘:‘”:z:;i Vi =08V, Vo =0 -46 -9-135| -6 -9 -12| mA
los() f::::n:':"lz;j:’:t Vi =19V, Vo =0 46 9 135 6 9 12| maA
Output resistance, V =0, Vee- =0,
fo power off Vgc: -2Vto2V c 300 300 e
Vecs = 9V, All inputs at 1.9 V 15 20 15 20
No load All inputs at 0.8 V 4.5 6 4.5 6
e Supply current Vee+ = 12, All inputs at 1.9 V 19 25 19 25 mA
from Vee + No load All inputs at 0.8 V 5.5 7 5.5 7
Vee+ =15V, All inputs at 1.9 V 34 34
No load, TA = 25°C | All inputs at 0.8 V 12 12
Vec- = -9V, All inputs at 1.9 V ~13 —17 -13 —-17
No load All inputs at 0.8 V -0.5 ~0.015
| Supply current Vee- = —12, All inputs at 1.9 V -18 -23 -18 -23 A
CC- fromlgc— No load All inputs at 0.8 V ~0.5 “oo015] ™
Vee- = —15V, All inputs at 1.9 V -34 - 34
No load, Tp = 25°C | All inputs at 0.8 V -2.5 -2.5
Pp Total power dissipation Vocs =12V, Vool = <12V, mw
No load 576 576

TAll typical values are at Tp = 25°C.

*Not more than one output should be shorted at a time.

NOTE 3: The algebraic convention in which the less positive (more negative) limit is designated as minimum, is used in this data sheet
for logic voltage levels only, e.g., if —~6 V is a maximum, the typical value is a more negative voltage.

{ip
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SN55188, SN75188
QUADRUPLE LINE DRIVERS

switching characteristics, VCC+ = 9V, Vgg- = =9V, TaA = 25 °C
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
tpLH Propagation delay time, low-to-high-level output 220 350 ns
tpHL Propagation delay time, high-to-low-level output RL= 3 k@, CL= 15 pF, 100 175 ns
tTLH  Transition time, low-to-high-level output’ See Figure 1 55 100 ns
tTHL Transition time, high-to-low-level output 45 75 ns
trLH  Transition time, low-to-high-level output¥ RL= 3 k to 7 kQ, C|_= 2500 pF, 2.5 I5]
tTHL  Transition time, high-to-low-level output¥ See Figure 1 3.0 us

TMeasured between 10% and 90% points of output waveform.
tMeasured between +3 V and — 3 V points on the output waveform (EIA RS-232-C conditions)

PARAMETER MEASUREMENT INFORMATION

INPUT
PULSE
GENERATOR *—a OUTPUT VoH
(See Note A) i OUTPUT ' Il
i
Rp CL | T T-———-————VOL
i (See Note B) i i
1L 1 ttHL—B| [e—  —» le—tTin
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: ty, = 0.5 us, PRR < 1 MHz, Zo = 50 Q.
B. Ci includes probe and jig capacitance.

FIGURE 1. PROPAGATION AND TRANSITION TIMES

{ip
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SN55188, SN75188
QUADRUPLE LINE DRIVERS

TYPICAL CHARACTERISTICS T

OUTPUT CURRENT
Vs
VOLTAGE TRANSFER CHARACTERISTICS 2 OUTPUT VOLTAGE
12 —— Veer =8V
Veer =12V, Voo = —12V CcC+
0 e cc ~ 16 FVge—=-9V
— o
12 | TA=25C voL(Vi=19V)
> 6|Vec+=9V,Vec—=-9V <
i f /
‘_§’ 3|Vec+=6V, Vee- = -6V jg 4 —
3 5 S~
=% 5 ~a~
bl o T~
3 -3 5 4 ?T
l § ? & 3kQ
S 6 o ~ ] LOAD LINE™]
N —12 358V
// \lo\‘\N‘ =
-9 RL=3kQ 16
Ta=25°C N
—-12 1 1 L —-20
0 02040608 1 1214 1618 2 -16 -12 -8 -4 0 4 8 12 16
V|~Input Voltage—V Vo—Output Voltage—V
FIGURE 2 FIGURE 3
SHORT-CIRCUIT OUTPUT CURRENT ' SLEW RATE
Vs Vs
FREE-AIR TEMPERATURE LOAD CAPACITANCE
12 1000 —
Vee+=9V g
T 9 - Vee—-=-9V]
. los(L) (v =19 V) RL= ]
s 6 Ta=25°C
5
5 3 N
g |
3 )
g e :
3 Vee+=9V H
5 -3 —Veec—=-9V & 10 . _
£ Vo=0
% -6
A los(H) (Vi=08 V)
o -9
1
—12 10 100 1000 10,000

—100-75-50-25 0 25 50 75 100 125 150
T p—Free-Air Temperature—"C

FIGURE 4 FIGURE 5

TData for temperatures below 0°C and above 70°C are applicable to SN55188 circuit only.

Cy.—Load Capacitance—pF
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SN55188, SN75188
QUADRUPLE LINE DRIVERS

THERMAL INFORMATIONT
MAXIMUM SUPPLY VOLTAGE

Vs

FREE-AIR TEMPERATURE

16

14

12

I~

10

[Vee+ -Supply Voltage—V

RL = 3 k§2 (from each output to ground)
| | ] |

0
-75 -50 -25 0

25 50 75 100 125

TAa—Free-Air Temperature-—°c
FIGURE 6

tData for temperatures below 0°C and above 70°C are applicable to SN55188 circuit only.

INPUT FROM
TTL OR DTL

APPLICATION INFORMATION

Vee+ =12V
Vee-=-12V

~
OUTPUT TO RTL
— i -07VTO37V

1/4 SN55188
OR SN75188 3V

OUTPUT TO DTL
P * i -07VTO57V

i—ppt-e

1/4 SN55188
OR SN75188

OUTPUT TO HNIL
J— f -07VTO 10V

1/4 SN55188

OR SN75188

QUTPUT TO MOS
—-10Vto OV

1/4 SN55188

OR SN75188 10k

12V

FIGURE 7. LOGIC TRANSLATOR APPLICATIONS

Diodes placed in series with the Ve 4+ and Vi — leads will pro-
tect the SN55188/SN75188 in the fault condition in which the
device outputs are shorted to + 15 V and the power supplies are
at low voltage and provide low-impedance paths to ground.

Vee+
- >

1
. |
Vee+ |
OUTPUT
+15 V———r] L

‘188 ‘188

Vee-

Vee-
- %

i -~

FIGURE 8. POWER SUPPLY PROTECTION TO MEET
POWER-OFF FAULT CONDITIONS OF
EIA STANDARD RS-232-C
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SN55189, SN55189A, SN75189, SN75189A
QUADRUPLE LINE RECEIVERS

D1619, SEPTEMBER 1973—REVISED MAY 1990

Input Resistance . . . 3 kQ to 7 kQ
+30 V
Operates from Single 5-V Supply

Input Signal Range . . .

Built-In Input Hysteresis (Double Thresholds)

Response Control Provides:
Input Threshold Shifting
Input Noise Filtering

Satisfies Requirements of EIA RS-232-C

Fully Interchangeable with Motorola
MC1489, MC1489A

description

These devices are monolithic low-power
Schottky quadruple line receivers designed to
satisfy the requirements of the standard
interface between data terminal equipment and
data communication equipment as defined by
EIA Standard RS-232-C. A separate response
control terminal is provided for each receiver. A
resistor or a resistor and bias voltage source can
be connected between this terminal and ground
to shift the input threshold levels. An external
capacitor can be connected between this
terminal and ground to provide input noise
filtering.

The SN55189 and SN55189A are characterized
for operation over the full military temperature
range of —55°C to 125°C. The SN75189 and
SN75189A are characterized for operation from
0°C to 70°C.

logic symbolt

1 0D
1A Py 3 .y
1CONT ———-{ THRS ADJ
P ‘ 6
5 S22y
2courT)(—
1
3A . 8
} 3y
3CONT 23]
13
T 1 4y
4CONT ——)

TThis 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.

SN55189, SN55189A . . . J PACKAGE
SN75189, SN75189A . . . D, J, OR N PACKAGE

(TOP VIEW)

140 U] vee
1CONT[]2 13[J4A

1Y([3  12[] 4CcONT
2a[Ja  n[Jay
2CONT[]s  10[]13A

2y s o[] 3CONT
GND (7 8[]3Y

SN55189, SN55189A . . . FK PACKAGE
(TOP VIEW)

[
P
o
o
-

1v [Ja 18 [] 4CONT

NC []5 17 NC

2A )6 16 (] 4Y

NCc P 15[] NC
2CONT [J8 14(] 3A

10 1112 13

>
~N

Qo>+
Zz2mz2
Q o
(8]
()

NC—No internal connection

logic diagram (each receiver)

A fnp Y

RESPONSE
CONTROL

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
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SN55189, SN55189A, SN75189, SN75189A
QUADRUPLE LINE RECEIVERS

schematic (each receiver)

Vee

>
> 1.66 ko

}—— OUTPUT Y

> >
9ke3 35k

RESPONSE R1 -
. CONTROL

<
<
<
/ ’\AAAA

AAA

INPUT A VWA~
> h.
>
* >10 kQ
2 GND

SN55189 | SN55189A
SN75189 | SN75189A
R1 8.4 kQ 1.84 kQ

Resistor values shown are nominal.

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

SN55189 SN75189

SN55189A SN75189A UNIT
Supply voltage, V¢ (see Note 1) 10 10 A%
Input voltage +30 +30 \
Output current 20 20 mA
Continuous total power dissipation (see Note 2) See Dissipation Rating Table
Operating temperature range —-55to 125 0to 70 °C
Storage temperature range —65 to 150 —65 to 150 °C
Case temperature for 60 seconds: FK package 260 °C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 300 300 °C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 260 °C

NOTES: 1. All voltage values are with respect to network ground terminals.
2. Inthe J package, SN55189 and SN55189A chips are either silver glass or alloy mounted and SN75189 and SN75189A chips
are glass mounted.

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 mwW 7.6 mw/°C 608 mW N/A
FK 1376 mW 11.0 mw/°C 880 mW 275 mW
J (SN&5 ) 1376 mwW 11.0 mW/°C 880 mW 275 mW
J (SN75 ) 10256 mW 8.2 mW/°C 656 mW N/A
N 1150 mW 9.2 mW/°C 736 mW N/A

TEXAS {'f
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SN55189, SN55189A, SN75189, SN75189A
QUADRUPLE LINE RECEIVERS

electrical characteristics over operating free-air temperature range, VCC = 5V + 1%, (unless otherwise
noted)

TEST SN55189 SN75189
PARAMETER FIGURE TEST CONDITIONS T SN55189A SN75189A UNIT
MIN TYPE MAX | MmN TYPF  mAX
Ta = 25°C 1 1.3 1.5 1 1.3 1.5
‘189 Ta = 0°C to 70°C 0.9 1.6
VT Positive-going 1 Ta = —55°Cto 125°C 0.6 1.9 v
threshold voltage Ta = 256°C 1.75 1.9 225( 1.75 1.9 2.25
‘189A |[TaA = 0°Cto 70°C 1.58 2.25
TA = —-55°C to 125°C 1.30 2.65
. . , TA = 25°C 0.75 1.0 1.25| 0.75 1.0 1.25
VT :ig:::;izzgge 1 ':::'A Tp = 0°C to 70°C 0.65 725 | Vv
TA = —55°C to 125°C 0.35 1.6
Vor High-level ] V| =075V, IgH = -0.5mA 2.6 4 5| 26 4 5 v
output voltage Input open, IoH = -0.5 mA 2.6 4 5 2.6 4 5
VoL ':‘t':r’:;‘tage 1 |vi=3v, loL = 10 mA 0.2 045 02 045 | Vv
High-level Vi =25V 3.6 8.3 3.6 8.3
o 2 mA
input current Vi =3V 0.43 0.43
I Low-level 2 Vi=-25V -3.6 -8.3| -3.6 -8.3 mA
input current Vi= -3V . -0.43 -0.43
los Short-circuit 3 _3 _3 mA
output current )
lcc  Supply current 2 V=5V, Outputs open 20 26 20 26 mA
T All characteristics are measured with the response control terminal open.
* Al typical values are at Vog = 5 V, Ta = 25°C.
switching characteristics, Vgc = 5V, Ta = 25°C
TEST
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
FIGURE
tppH Propagation delay time, low-to-high-level output CL = 15 pF, R = 3.9 k@ 25 85 ns
tpHL Propagation delay time, high-to-low-level outut 4 CL = 156 pF, R = 390 Q 25 50
tTLH  Transition time, low-to-high-level output CL = 15 pF, R = 3.9 kQ 120 175 ns
tTHL Transition time, high-to-low-level output CL = 16 pF, R_ = 390 0 10 20

TeExas *?
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SN55189, SN55189A, SN75189, SN55179A
QUADRUPLE LINE RECEIVERS

PARAMETER MEASUREMENT INFORMATIONT

VT, V|
T. Vi > { |0H
VOH

RESPONSE
comnm VOL
OPEN I R
UNLESS C Rc
OTHERWISE ICC
SPECIFIED = = +V¢
L I 1

FIGURE 1. VT+. VT—. VOH. VOL

Vce
ycc
IH
—>
o OPEN
4
IL

RESPONSE
CONTROL
OPEN

Icc is tested for all four
receivers simultaneously

FIGURE 2. hiH. IiL. Icc

{% -

RESPONSE
CONTROL
OPEN

FIGURE 3. lgs

tArrows indicate actual direction of current flow. Current into a terminal is a positive value.

Qip
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SN55189, SN55189A, SN75189, SN75189A
QUADRUPLE LINE RECEIVERS

PARAMETER MEASUREMENT INFORMATION

PULSE
GENERATOR
(See Note A)

CpL = 156 pF
RESPONSE l (See Note B)

CONTROL
OPEN = =
TEST CIRCUIT
< 10 ns—p| j&— —»| l¢—=< 10ns
: ! | l_.___._'__..4v
90% 90% X |
50%
10% ? 50% "R 10%
INPUT \ X ov
b tpHL— f—tpLn—dl

s e am V()
| |
THL— j— e—trLn—b
VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zg =~ 50 Q, tyw = BOO ns.
B. Cy includes probe and jig capacitances.
C. All diodes are 1N3064 or equivalent.

FIGURE 4. SWITCHING TIMES

{ip
Texas
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POST OFFICE BOX 655303 - DALLAS, TEXAS 75265 2-235



SN55189, SN55189A, SN75189, SN75189A

QUADRUPLE LINE RECEIVERS

TYPICAL CHARACTERISTICS

SN55189, SN75189
OUTPUT VOLTAGE

vs

INPUT VOLTAGE
6 Rc = 5 kQ Rc = 13 k@ I RC = 11 kO Vee = 5V
Vg =5V Vg=5V Rg = = Vg = -5V Ta = 25°C
> 5 See Figure 1
o
g e
5
>
y 3 V-4 VVTs Vi_A VVT+ VT- &k ¥Vis V-4 Vvrs
5
C|> 2
o
>
1
0
-3 -2 -1 0 1 2 3 4
Vi—Iinput Voltage—V
FIGURE 5
SN55189A, SN75189A
OUTPUT VOLTAGE
Vs
INPUT VOLTAGE
6 Rc = 5 ko | Rc=11k2 | Vgc =5V
Vg =5V Rg = Vg = -5V | Ta = 25°C
> 5 See Figure 1
s
g 4
3
Z 3
H Avy_ YVT+ VT_ 4 WVT+ VT-4A YVT+
S 2
o
>
1
4]
-3 -2 -1 0 1 2 3 4
Vij—Input Voltage—V
FIGURE 6
i
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SN55189, SN55189A, SN75189, SN75189A
QUADRUPLE LINE RECEIVERS

TYPICAL CHARACTERISTICST

INPUT THRESHOLD VOLTAGE INPUT THRESHOLD VOLTAGE
Vs vs
FREE-AIR TEMPERATURE SUPPLY VOLTAGE
24 2.0 [ — —
2.2 1.8 "189A VT +
h ‘7894 A l
s 2.0 vy > 1.6
| * |
g 1.8 5 14 189 VT -
i £ 1
° 1.6 2 1.2 T 1
> b > ,
~d - 189 VT4
2 14 189y, 2 10 =t
2 T\J\* 5 "189A VT _
1.2 e T S £ o8
£ ~
N~~~ % -
5 10 \;\T\*\ ™~ 5 06
e 89, =3
£ o8 AvE == £ 04
I~
0.6 0.2
0.4 0
-100-75-50~25 0 25 50 75 100 125 150 2 3 4 5 6 7 8 9 10
TA—Frée-Air Temperature— °C Vcc—Supply Voltage—V
FIGURE 7 FIGURE 8

tData for free-air temperatures below 0°C and above 70°C are applicable to SN55189 and SN55189A circuits only.
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SN55189, SN55189A, SN75189, SN75139A
QUADRUPLE LINE RECEIVERS

TYPICAL CHARACTERISTICS

SN75189 SN75189A
NOISE REJECTION NOISE REJECTION
6 { Voo = BV 6 Vee = BV
{1 Ta = 25°C TA = 25°C
5 See Note 3 5 Stlae lNclatleIT’s
\ 4\ Cc = 300 pF i Cc = 300 pF
s Il |l a L
> [l | 1] > AR
& +Cc = 500 pF 5 4-Cc = 500 pF
° °
2 3 2 3 S
NN
A1
<, <, Cc=1.!p=> SN N
- ™ NN I TTTA n H
=S
1 Cc = 100 pF 1
o H 0
10 40 100 400 1000 4000 10000 10 40 100 400 1000 4000 10000
tyw—Pulse Width—ns tw —Pulse Width—ns
FIGURE 9 FIGURE 10
INPUT CURRENT
Vs
INPUT VOLTAGE
10Vcc =5V
8 |- Control open
Ta = 25°C
6| TA
T 4
|
M
E 2 -
3 o
g -2
£
1 -4
-6
-8
-10

~-25-20-15-10-5 0 5 10 15 20 25
Vi—Input Voltage—V
FIGURE 11

NOTE 3: This figure shows the maximum amplitude of a positive-going pulse that, starting from zero volts, will not cause a change of
the output level.
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SN55ALS056, SN55ALS0567
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS

D3275, APRIL 1989

SUITABLE FOR IEEE STANDARD 896 APPLICATIONS T

SN55ALS056 Is an Octal Transceiver SN55ALS056 . . . J OR W PACKAGE
SN55ALS057 Is a Quad Transceiver (TOP VIEW)
a1y Uz]s1
® .High-Speed Advanced Low-Power Schottky a2(]2 19[]B2
Circuitry A3[]3 18783
171 |B4
@ Low Power Dissipation . . . 60 mW/Channel V?:Z E: IG%GND
Max A5 []s 15[ ]BS
igh- N- ae 7 14186
© High-Impedance P-N-P Inputs a7 s 13[]87
BTL™ Logic Level 1-V Bus Swing Reduces ag s  12[JB8
Power Consumption csio  vfTR

©® Trapezoidal Bus Output Waveform Reduces

Noise Coupling to Adjacent Lines SNSSALS057 . . . J OR W PACKAGE

(TOP VIEW)

Power-Up/Down Protection (Glitch-Free) o1 (7 T2 &1
Open-Collector Driver Outputs Allow R1[J2  19[JE1
Wired-OR Connections p2[js  180s2
R2[]a 17[] 2

L vecs 18] anD
description oalls  shes
The SN55ALS056 is an 8-channel, monolithic, R3[]7  14es3
high-speed, Advanced Low-Power Schottky 2: Eg :2% g:
device designed for 2-way data communication TEfo vRE

in a densely populated backplane. The
SN55ALS057 is a 4-channel version with
independent driver input (Dn) and receiver output
(Rn) pins and a separate driver disable for each
driver (En). Both are compatible with Backplane
Tranceiver Logic (BTL™) technology at
significantly reduced power dissipation per
channel.

These transceivers feature open-collector driver outputs with a series Schottky diode to reduce capacitive
loading to the bus. By using a 2-V pull-up termination on the bus, the output signal swing will be
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 SNB5ALS056 and SN55ALS057 are characterized for operation from —55°C to 125°C.

T 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.
BTL is a trademark of National Semiconductor Corporation.

Copyright © 1989, Texas Instruments Incorporated

PRODUCTION DATA documents contain information .
current as of publication date. Products conform to v/
specifications per the terms of Texas .Instjuments TEXAS

F p oes not
necessarily include testing of all parameters. INST RUMENTS

POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 2-239



SN55ALS056, SN55ALS057
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS

SN55ALS056 . . . FK PACKAGE SN55ALS057 . . . FK PACKAGE

(TOP VIEW)

N = = e
oOxcOoOomuw

3 2 12019
18[1B2 Al
172 Vee
16[] GND AS
15[} B3 A6
1w E3 A7

© N O v b
E R

9 10 111213

SREDS

(TOP VIEW)

© N -
<< <o D

32 12019
18] B3
17} B4
16 [] GND
15[} BS
14{]B6
9 10111213

0 o 00 ™~
IBEER
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SN55ALS056, SN55ALS057
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS

logic symbolst

logic diagrams (positive logic)

SN55ALS056 SN55ALS056
_ (1 _ (1) )
T/R 3EN1 (A-B] TR ‘
3EN2 [B-Al =10 p
— (10 S
ts —I> a3
| r
1 (20)
A1 t EELS) B1 ( XMIT =
(20)
vz (1) B1
A2 Lz.’: j‘ﬁ Al
(3) (18) 3
) (17)
A4 B4
(6) as
As [ T s 6 IDENTICAL CHANNELS NOT SHOWN
a6 7 a4 .
l P _4_1 12
A7 8 13 B7 (9) 88
_t; A8
A8 (9) f (12) og
SN55ALS057 SN55ALS057
ﬁ.‘ﬂb EN1 (D-B] € (10)
M‘ﬁ EN2 [B-R] E
__
m A C RE 0 b———
D1 ——— &b
gr 19 1Q 20) g,
XMIT 3
R1 2! 72 2
1 )
p2 3| (18) D1 o 20 B1
g2 171 ij— 82 (19) r
R2 4 1 E1 3
(6)
p3 > — 15)
e 14| j—( B3 1 2. A&—‘
R3 2 <4—REC
18)
(12) 131 g, -~ ~
E4 ——— I 2 IDENTICAL CHANNELS NOT SHOWN
R4 19 ! "
(8) { (13)
These symbols are in accordance with ANSI/IEEE Std 91-1984 D4 B4
and IEC Publication 617-12. £a 12
i
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SN55ALS056, SN55ALS057

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS

SN55ALS056 SN55ALS057
FUNCTION TABLE FUNCTION TABLE
TRANSMIT/RECEIVE TRANSMIT/RECEIVE

CONTROLS | CHANNELS CONTROLS CHANNELS
CS TR A+B TE RE En |D—~B B~—R

L H T(A—>B) L L L D R

L L R (B~ A) L L H T R

H X D 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 SN65ALS056 and from Dn to Bn for the SN55ALS057.
Direction of data reception is from Bn to An for the SN65ALS056 and from Bn to Rn for the SN55ALS057.

Data transfer is inverting in both directions.

schematics of inputs and outputs

DRIVER OUTPUT RECEIVER INPUT CONTROL INPUTS
Vee 9 -: :- 9- — — | Ve _
Bn <
| PIN - — 17.5kQ S 25 k0
15 kQ
I — T | TERE
4 INPUT }\
ESD
PRO-
TECT
GND ° - © } > — — | enp ——l——« —_
—_— |
RECEIVER OUTPUT —— — DRIVER INPUT
v O r o
cc -
{
4803 l ‘ .
< <20 kQ SN55ALS057
| an I 1 - ONLY
r-———77 1
| En I
| O pin I
l i
I | ESD I
PRO-
| I TECT l
| ! l I
GND ' L ¢ | _ L' g —_ — I
All resistor values shown are nominal. — - - e 'J

t Additional ESD protection is on the SN55ALS057, which has separate receiver output and driver input pins.
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SH55ALS056, SN55ALS057
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS

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

Supply voltage, VoG (see Note 1) .. ..o 6V
Control input voltage . .. . ... ... e 5.5V
Driver input voltage . . . ... ... ... 5.5V
Driver output voltage . . . .. ... .. 25V
Receiver input voltage . ......... ... . . ... e 25V
Receiver output voltage . . . . ... ... .. 5.5V
Continuous total power dissipation at (or below) 25°C free-air temperature

(see NOte 2) . . . .. 1375 mW
Operating free-air temperature range . ................... T -55°C to 125°C
Storage temperature range . . ... .... ...t —-65°C to 160°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds. . . . . ... v i, 300°C

NOTES: 1. Voltage values are with respect to network ground terminal.
2. For operation above 25°C free-air temperature, derate to 275 mW at 125°C at the rate of 11.0 mW/°C.

recommended operating conditions

MIN NOM MAX | UNIT
Supply voltage, Ve 4.5 5 5.5 \4
High-level driver and control input voltage, V|y 2 \2
Low-level driver and control input voltage, V|| 0.8 \
Bus termination voltage 1.9 2.1 \
Operating free-air temperature, Ta -55 125 °C

TeExAas Q‘
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SN55ALS056, SN55ALS057
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS

SN55ALS056 electrical characteristics over recommended ranges of operating free-air temperature
and supply voltage (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX | UNIT
Vik Input clamp voltage at An, T/R, or CS Vece =45V, || = —18 mA -1.5 \
_ — 250
VT  Receiver input threshold at Bn zzg ; z \\; 'Tr/A\ ; 2_55;30‘: P 114i 1165 Vv
Vecec = 4.5, Bnat1.2V,
VoH High-level output voltage at An CSat08V, T/Rat0.8YV, 2.4 \
log = —400 pA
Vec =45V, Bnat2V,
An CSat08V, T/Rat0.8YV, 0.5
T/Rat0.8V, IgL =16 mA
Voi Low-level output voltage Vee = 45V, Anat2 vV, \2
Bn CSat08V, T/Rat2V, 0.75 1.2
See Figure 1
An, T/R, or TS V) =Veec =55V 40
i  High-level input current Bn Vg = 6.5V, V1_= 2V, 100 A
Anat08V, T/Rat0.8V
I Low-level input current at An, T/R, or CS Ve =55V, Vi=04V -400 pA
Vcec = 5.5V, Anat0V,
los Short-circuit output current at An Bnat1.2V, CSat0.8YV, -35 -125 A
T/Rat0.8V
Ilcc  Supply current Vee = 6.6V 85 mA
Co(B) Driver output capacitance 4.5 pF

SN55ALS057 electrical characteristics over recommended ranges of operating free-air temperature
and supply voltage (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX | UNIT
V|K Input clamp voltage at Dn, En, TE, or RE Veg =45V, = -18mA -1.5 \%
Vec =5V, Ta = 25°C 1.45 1.65
VT  Receiver input threshold at Bn cc A \Y
Vee = 5V, Ta = —55°C to 126°C 1.4 1.7
. Ve = 4.5, Bnat1.2V,
V High-level output volt t R = 2.4 \
oOH High-level output voltage at Rn REat 0.8V, IoH = - 400 A
Vece = 45V, B 2V,
Rn Vec = 4.5 nat 0.5
REat 0.8V, loL = 16 mA
VoL Low-level output voltage - Vcc =45V, Dnat2V, \
Bn Enat 2V, TEat 0.8V 0.75 1.2
See Figure 1
Dn, En, TE, or RE| V| = Vg = 5.5 V 40
. . Vg =556V, V=2V,
it High-level! t t nA
in Tigndevelinput current ) g Dnat0.8V,  Enat0.8YV, 100 |
TE at 0.8 V
L Low-level input current at Dn, En, TE, or RE | Vcc = 5.5V, V| =04V —400 pA
- Vg =55V, RnatOV,
I Short- t output t at R — -35 -125 A
oS ort-circuit output current at Rn Bnat 1.2V, RE at 0.8 V I
Icc  Supply current Vee = 55V 45 mA
Co(B) Driver output capacitance 4.5 pF
T Al typical values are at Voc = 5V, Ta = 25°C.
T i
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SN55ALS056

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS

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

receiver
FROM TO
PARAMETER (INPUT)| (OUTPUT) TEST CONDITIONS Tat MIN  TYP MAX | UNIT
tPLH Propagatl.on delay time, TSato0s8 v, TR at0.8 V, 25°C 20
low- to high-level output Full range 22
n - Bn An Vi =5V, S1 closed, > ns
tPHL Propagatlon delay time, See Figure 4 25°C 18
high- to low-level output Full range 20
tpLz Output disable time Bnat2V, TR at0.8V, 25°C 20
from low level —_ Full range 22
- CS An VL =5V, S1 closed, S ns
tpzL Output enable time See Figure 5 25°C 13
to low level Full range 14
tPHZ Output disable time Bn at 0.8 V, T/R at 0.8 V, 25°C 12
from high level s An VL = 0, S1 closed, Se_e Figure 5 | Full range 13 ns
tpzH Output enable time Bnat 0.8V, T/Rat0.8V, 25°C 14
to high-level S1 open, See Figure 5 | Full range 22
tpLz Output disable time TSat0.8 Vv, VCat2V, 25°C 17
from low level _ Full range 20
- TR An VL =5V, S1 closed, ns
Output enable time ) 25°C 25
PzL to low level See Figure 6 Full range 40
tpHz Output disable time CSat0.8V, VL =0 25°C 12
from high level /R An 3_1 closed, See Figure 5 | Full range 13 ns
tpzH Output enable time CSat0.8V, S1 open, 25°C 15
to high level See Figure 5 Full range 22
Receiver noise rejection An VL =5V, S1 closed, 25°C 4
tw(NR) . Bn . ns
pulse duration or Rn See Figure 6 Full range 2
driver
PARAMETER FROM To TEST CONDITIONS Tal MIN TYPF MAX | UNIT
(INPUT)| (OUTPUT)
tPLH Propagation delay time, . _ 25°C 10
low- to high-level output An B CSat0.8V, T/Rat2V, Full range 40 ns
tPHL Propagation delay time, V=2V, See Figure 2 25°C 12
high- to low-level output Full range 15
tpLH Propagation delay time, _ 25°C 18
low- to high-level output o3 Bn Anand T/Rat2V, V| =2V, Full range 30 ns
tPHL Propagation delay time, See Figure 2 25°C 20
high- to low-level output Full range 22
Propagation delay time, 25°C 18
PLH w10 high-level output TR CSat0.8V, VL =2V, Full range 37
Propagation delay time, / Bn See Figure 3 25°C 18 ns
tPHL high- to low-level output Full range 21
Transition time, 25°C 1 3 8
TLH  jow- to high-level output A . TSat08 Vv, TRat2V, [Full range 1 33
Transition time, " n Ve =2V, See Figure 2 25°C 1 3 10 ne
tTHL high- to low-level output Full range 1 13
TFull range is —55°C to 125°C.
#Typical values are at Ve = 5.
+
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SN55ALS056, SN55ALS057
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS

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

(unless otherwise noted)

receiver
FROM TO
PARAMETER TEST CONDITICNS Tal MiN MAX | UNIT
(INPUT)| (QUTPUT)
Py ation delay time, — —_ 25°C 20
tpLy | opagation delay time REat0.8 V, TEat2V,
low- to high-level output Full range 22
- - Bn Rn VL =5V, S1 closed, ns
Propagation delay time, . 25°C 18
tPHL . See Figure 4
high- to low-level output Full range 20
Output disable ti . —_— 25°C 15
tpy  _Utput disable time Bnat2V, TEat2V,
from low level — Full range 17
- RE Rn VL =5V, S1 closed, ns
. Output enable time See Figure § 25°C 13
re
PZL to low level 9 Full range 14
. Output disable time Bnat0.8V, TEat2V, VL =0, 25°C 12
PHZ from high level RE R S1 closed, See Figure 5 | Full range 13
n 3 ns
. Output enable time Bnat 0.8V, TEat2V, 25°C 14
PZH 5 high-level S1 closed, See Figure 5 | Full range 15
Receiver noise rejection VL =5V, S1 closed, 25°C 4
tw(NR) . Bn Rn . ns
pulse duration See Figure 6 Full range 2
driver
FROM TO
PARAMETER TEST CONDITIONS Tat MIN TYP! MAX | UNIT
(INPUT){ (OUTPUT) A
N Propagation delay time, 25°C 10
PLH  ow- to high-level output | Dn 8 TEat0.8V, REat 2V, Full range 27
n ns
t Propagation delay time, or En VL =2V, See Figure 2 25°C 12
PHL high- to low-level output Full range 15
t Propagation delay time, 25°C 10
PLH  ow- 1o high-level output T 8 Dn, En,REat2V, V| =2V, Full range 27 s
n n
N Propagation delay time, See Figure 2 25°C 17
PHL high- to low-level output Full range 19
t Transition time, 25°C 1 8
TLH  15w- 1o high-level output | Dn Bn REat2V, VL =2V, Full range 1 33 ns
+ Transition time, or En See Figure 2 25°C 1 10
THL high- to low-level output Full range 1 13
tTypical values are at Vo = 5 V.
driver plus receiver
FROM TO . _
PARAMETER TEST CONDITIONS Tal Vi MAX | UNIT
. (INPUT)| (OUTPUT)
Propagation delay time, p— — N 25°C 25
PLH pagatl v RE at 0.8 V, TEat 0.8V,
low- to high-level output . Full range 35
- ~ Dn Rn Vi =2V, See Figure 7 ns
Propagation delay time, 25°C 25
tPHL . (Both loads are used)
high- to low-level output Full range 35

TFull range is —55°C to 125°C.

TeExas {?
INSTRUMENTS
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SN55ALS056, SN55ALS057
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION

V=2V
R = 18 Q
SN55ALS056
OR Vo
SN55ALS057 | (B .

FIGURE 1. TEST CIRCUIT FOR DRIVER LOW-LEVEL OUTPUT VOLTAGE

Vi

SN55ALS056
— OR

V) ———
(CS.TE,An.Dn.En)| gNB5ALSO57

(CS,TE) 1.5V 1.5V
ov ' :
v tPLH— =<— PHL— | ¢—
3v |
(An,Dn,En) ——15\/\_5 1.5 V/J:——
_____ i 1
ov T * i |
PLH—] ||<—- tPHL—y llq-
VOH = — — — — —— .
VO(Bn) 1.55V i 90% 90% 11,Eé§kv
10%1 |
v 1
oL - K-tTLH TTHL-H -

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

FIGURE 2. DRIVER PROPAGATION DELAY TIMES

Texas &
INSTRUMENTS
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SN55ALS056, SN55ALS057
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION

Vo
v _ 180
(T/R)} sN55ALS056 Vo
{Bn)
500 © T 50 pF (INCLUDES JIG CAPACITANCE)
TEST CIRCUIT
Ve e — — — — —
V|(TIE) 1.5V % 1.5V
ov | |
PHL—  |— tpLH—|  [e—

‘ ——Hl 11
Vo(en) | %155V | %1-55 v
1

VOLTAGE WAVEFORMS

NOTE: t, = tf = 5 ns from 10% to 90%.

FIGURE 3. PROPAGATION DELAY FROM T/R TO Bn
Vi

%500&

SN55ALS056
V) ———— OR Vo
(Bn) SN55ALS057 {An,Rn)
500 Q I 50 pF (INCLUDES JIG CAPACITANCE)
TEST CIRCUIT
2v '
Vi(Bn) 1.55V * 1.55 V
IV e —— — — I\ 4
tp H—pl "-—— —pl [—1tPHL

VOH — — = — — — + |
Vo(An,Rn) 1.5V % 15V *

Vor

VOLTAGE WAVEFORMS

NOTE: t, = tf = 10 ns from 10% to 90%.

FIGURE 4. RECEIVER PROPAGATION DELAY TIMES

TeExas {'P
INSTRUMENTS
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SN55ALS056, SN55ALS057
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION

Vi

i 500 Q

I 50 pF (INCLUDES JIG CAPACITANCE)

SN55ALS056

Vi———o OR

(CS, RE. TR} | sns5ALSO57

TEST CIRCUIT

3V == ———
Vi(CS, RE. T/R) 1.5 V;F %1.5 v
"oV | |
tPHZ— r—- ;o.sv_" —1tpzH
: sk- g - : %1.5v
tPLz—  — —d —tpzL

| 0.5V | .
f— . \1.5 v
Vo(An,Rn) e

VOLTAGE WAVEFORMS
NOTE: t, = tf < 5 ns from 10% to 90%.
FIGURE 5. PROPAGATION DELAY FROM CS OR T/R TO An OR FROM RE TO Rn

SN55ALS056
Vj—— OR Vo
Bn) | snssALS057
I 50 pF (INCLUDES JIG CAPACITANCE)
TEST CIRCUIT
BUS LOGIC
HIGH LEVEL
1.86V — — — 2v
Vi 1.55V * % 1.55Vv
1.1v——-’: :¥— ! 4 ——25V
! |
BUS LOGIC K————B—tw(NR) —p—t
LOW LEVEL wINR)
tw is increased until the output voltage fall just reaches 2.0 V. tw is increased until the output voltage rise just reaches 0.8 V.

VOLTAGE WAVEFORMS

NOTE: t; = tf < 2 ns from 10% to 90%.
FIGURE 6. RECEIVER NOISE IMMUNITY

TeExAs ‘t’.‘
INSTRUMENTS
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SN55ALS056, SN55ALS057
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION

5V
Vv
! 500 ©
l(Dn)
s1
| SNS5ALS057 [ Vo
500 0 T 50 pF (INCLUDES JIG CAPACITANCE)
TEST CIRCUIT
BV e e e ——
ViDri) rsV% \1.5 v
ov | |
le——tPLH l—>t— tPHL

Vo(Rn) 1.5 v[ \1.5v

VOLTAGE WAVEFORMS

NOTE: t, = tf < 5 ns f;om 10% to 90%.
FIGURE 7. DRIVER PLUS RECEIVER DELAY TIMES

xas WP
INSTRUMENTS
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SN55ALS126, SN75ALS126
QUADRUPLE LINE DRIVERS

D2299, FEBRUARY 1986 —REVISED OCTOBER 1989

@ Meets IBM 360/370 1/O Interface SN55ALS126, SN75ALS126 . . . J PACKAGE
Specification GA22-6974-3 (Also See SN75ALS126 . . . D OR N PACKAGE
SN55ALS130 and SN75ALS130) ) (TOP VIEW)

@ Minimum Output Voltage of 3.11 V at v [ Usevee
IoH = —60 mA w02 504y

. 1A a[J4F

@® Fault Flag Circuit Output Signals Driver 1,26 4 13[] 4A
Output Fault 2a s 12[] 3,4G

® Fault-Detection Current Limit Circuit 2F[Qs  ndsa
Minimizes Power Dissipation During a Fault 2y [ 10[] 3F
Condition GND 8 9[] 3y

® Advanced Low-Power Schottky Circuitry

) SN55ALS126 . . . FK PACKAGE
® Dual Common Enable (TOP VIEW)

@ Individual Fault Flags [8)

w > 9O O
® Designed to Be an Improved Replacement c-Z>%
for the MC3481
1A 4F
description ; 1,2G 4A
The SN55ALS126 and SN75ALS126 quadruple NC 16[JNC
line drivers are designed to meet the 2A 15[ 3.46G
IBM 360/370 1/O specification GA22-6974-3. 2F 3A
The output voltage is 3.11 V minimum (at 1112 13
loH = —59.3 mA) over the recommended >0 0 >IL
NZZMm®™

ranges of supply voltage (4.5 V to 5:95 V) and
temperature. Driver outputs use a fault-detection

current-limit circuit to allow high drive current NC—No internal connection

but still minimize power dissipation when the

output is shorted to ground. The SN55ALS126 FUNCTION TABLE

and SN7.5ALS1 26 are compatible with standard INPUTS | OUTPUTS

TTL logic and supply voltages. G A Y F

The SN55ALS126 and SN75ALS126 employ L X L H

the IMPACT™ process to achieve fast switching H H H H
speeds and low power dissipation. Fault-flag H H s L
circuitry is designed to sense and signal a line H = high level, L = low level,
short on any Y line. Upon detecting an output X = irrelevant, S = shorted to
fault condition, the fault-flag circuit forces the ground

driver output into a low state and signals a fault
condition by causing the fault-flag output to go
low. .

The SN55ALS126 and SN75ALS126 can drive a 50-Q load as required in the IBM GA22-6974-3
specification or a 90-Q load as used in many 1/O systems. Optimum performance can be achieved when
the devices are used with either the SN75125, SN75127, SN75128, or SN75129 line receivers.

The SN55ALS126 is characterized for operation from —55°C to 125°C, and the SN75ALS126 is
characterized for operation from 0°C to 70°C.

IMPACT is a trademark of Texas Instruments Incorporated

PRODUCTION DATA documents contain information " Copyright © 1989, Texas Instruments Incorporated
current as of publication date. Products conform to 1}

specifications per the terms of Texas Instruments

standard warranty. Production processing does not

TEXAS
necessarily include testing of all parameters. INSTRUM ENTS
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SN55ALS126, SN75ALS126
QUADRUPLE LINE DRIVERS

logic symboit

logic diagram (positive logic)

&> )Dl (2)
I p—— 1F
(3) 1EN2 2) .&
" N 12 4F 1A ::: o1 1\ ] Ly
G1 1,26 b
30 i‘" v 'l'—/——+————
1.2G —(4) (6) .=
! &p © —— 2F
3ENg P 10 oF PY LN P W B N I
63 o 7 oy
(5)
2A i 7,y iq————
10
aa 11 N (10 ¢ F )o-?-—— 3F
(11) "\
9 A 9 3y
12) 3y 3,46 hd
3,4G 14
>_(__)_ 4F -
(14
an 13 (15) Dcx»—— 4F
a4y
an 03 \ l—o s,

tThis symbol is in accordance with ANSV/IEEE Std 91-1984 and

IEC Publication 617-12.

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

schematics of inputs and outputs

P

EQUIVALENT OF EACH INPUT

Vee —_—
o
j: -
INPUT
GND ——

A Inputs: Req = 20 kQ NOM
G inpuis: Req = 10 kQ NOM

TYPICAL OF ALL Y OUTPUTS TYPICAL OF F OUTPUTS
- ¢ Vee —_—— 1 Vee
<D 1)
< 20 k2 NOM 3
< ‘b
@ -~
Y OUTPUT —_——
F OUTPUT
— & ,% L4 GND
3
b3
—_—— GND

2-252
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SN55ALS126, SN75ALS126
QUADRUPLE LINE DRIVERS

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

Supply Voltage, VO C -« o o ottt e e
Input voltage
Continuous total dissipation . . .. .............................
Operating free-air temperature range: SN55ALS126.......................

See Dissipation Rating Table
—-55°C to 1256°C

SN7BALS126 . ......................... 0°C to 70°C
Storage temperature range . ... ... .........iiuuuiueee —-65°C to 150°C
Case temperature for 60 seconds: FK package........... e 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package ........ 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package ............ 300°C
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 mw N/A
FK 1375 mW 11.0 mW/°C 880 mW 275 mW
J (SNB5ALS126) 1375 mW 11.0 mW/°C 880 mw 275 mW
J (SN75ALS126) 1025 mW 8.2 mW/°C 656 mW N/A
N 1150 mW 9.2 mw/°C 736 mW N/A
recommended operating conditions
SN55ALS126 SN75ALS126 oNIT
MIN NOM MAX MIN NOM MAX
Supply voltage, Vo 4.5 5 5.95 4.5 5 5.95 \"
High-level input voltage, ViH 2 2 \
Low-level input voltage, V)i 0.8 0.8 \
High-level output current, IgH -59.3 -59.3 mA
Operating free-air temperature, T —-55 125 [*] 70 °C
+»
EXAS
INSTRUMENTS
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SN55ALS126, SN75ALS126
QUADRUPLE LINE DRIVERS

electrical characteristics over recommended operating free-air temperature range

PARAMETER TEST CONDITIONS MIN MAX | UNIT
VIK Input clamp voltage AG| Vcc =45V, | = -18mA -1.5 \4
V, = 4. s = —B69.
v cc =45V, IoH 59.3 mA 3.11
ViH=2V
Vv =525V, | = —41 mA
VoH High-level output voltage Y V|(|:40= 2V OH m 3.9 \
_ | Vec =45V, loy = —400 pA
2.5
F ViH=2V
Vi =55V, | = —240 pA,
y | ‘ec oL # 0.15
Vi = 0.8V
VoL Low-level output voltage v Vece =595V, lgL = —1 mA, 0.15 \Y
Vi =08V )
F | vecc =45V, IgL =8mA, YatOV 0.5
Y | Vcc =45V, V=0, Vg = 3.11V 100
Off-state output t A
0(off) ate output curren Y | Vec = O, V| =0, Vo = 311V 200 "
| Input current A Vv 45V, V 55V 100 A
i’ ] = 4. ' = 9.
| put cu G cc | 200 [
. . A 20
1] High-level input current G Vec =45V, V=27V - 30 rA
A - 250
[ -level input Ve =595V, V=04V A
L Low-level input current S cc 1=0 7000 I
Y | Vcg =55V, Vo =0, Vig = 2.7V -5
. F | vec=55V, Vo =0 -15 -100
1 rt- it out, A
0s  Short-circuit output Y | Vec = 595V, Vg = O, Vin = 2.7V o
F | Vcc =5.95V, Vg = 0 -15 -110
\ Supply current, all Vee = 5.5V, No load, VIH = 2.7V 25 mA
CCH  Gutputs high Vce = 5.95 V, No load, Vi = 2.7V 27
) Supply current, Vee = 5.5V, Noload, Vi = 04V 45 mA
CCL v outputs low Voe = 5.95 V, No load, ViL = 04V 47
switching characteristics over recommended operating free-air temperature range
PARAMETER FROM | TO TEST CONDITIONS MIN MAX | UNIT
Propagation delay time,
t 30
PLH low-to-high-level output Vee = 45V 10 5.5V, ns
P tion delay time, R = 50 Q, CL = 50pF,
tPHL -ropaga ion delay tim A v L : L p 28 ns
high-to-low-level output VH(ref) = 3.11 VT,
tPLH Ratio of propagation See Figures 1 and 2 0.3 3
TPHL delay times i
P i lay time, = 5.25 95V,
tPLH ropagat~|on delay time, Vee V to 6.9 " ns
low-to-high-level output A v RL =909, Cp = 50 pF,
N Propagation delay time, VHirefy = 3.9V 34 s
PHL high-to-low-level output See Figures 1 and 2
Propagation delay time,
1 Vec =5V, RL = 2kQ, . 45
PLH low-to-high-level output A E CCC_ 15 oF L e ns
. Propagation delay time, SL _Fi P '1 and 2 75 ns
PHL high-to-low-level output e Figures "

T For SNS5ALS126 at TA = —55°C, Viref) = 2.5 V.

{i?
EXAS
INSTRUMENTS
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SN55ALS126, SN75ALS126
QUADRUPLE LINE DRIVERS

PARAMETER MEASUREMENT INFORMATION

A INPUT
NORMAL
OPERATION
Y OUTPUT
F OUTPUT 1 ! VOH | DRIVER
SHORT
1.3V 1.3V CIRCUIT
OPERATION
—— — — — VoL

NOTE: The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, tr < 6 ns,
tf < 6 ns, Zoyt = 50 Q.

FIGURE 1. INPUT AND OUTPUT VOLTAGE WAVEFORMS

5V

Y OUTPUT
CL = 50 pF

R I (See Note A)

F OUTPUT

CLOSE FOR
R CL = 15 pF
TESTING F (See Note A)

10 _o0—

NOTE A: C includes probe and stray capacitance.
FIGURE 2. SWITCHING CHARACTERISTICS LOAD CIRCUITS

EXAS ‘t"
INSTRUMENTS

POST OFFICE BOX 655303 + DALLAS, TEXAS 75265
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SN55ALS130, SN75ALS130
QUADRUPLE LINE DRIVERS

D2299, FEBRUARY 1986 —REVISED AUGUST 1989

@ Meets IBM 360/370 1/O Interface SN55ALS130 . . . J PACKAGE
Specification GA22-6974-3 (Also see SN75ALS130 . .. D, J, OR N PACKAGE
SN55ALS126 and SN75ALS126) (TOP VIEW)

@ Minimum Output Voltage of 3.11 V at 1y [ Urs[) vee
IoH = —60 mA w2 1s0ay

A . . 1Az 1efaw

® Fault-Flag Circuit Output Signals Driver cOs 13[] aa
Output Fault 2a s 2fE

@® Fault-Detection Current Limit Circuit aw (e 1[0sa
Minimizes Power Dissipation During a Fault 2v 07 10[] 3w
Condition GND L{8 9113y

Advanced Low-Power Schottky Circuitry
SN55ALS130 . . . FK PACKAGE

Common Enable and Common Fault Flag (TOP VIEW)
Designed to be an improved Replacement I3}
for the MC3485 2>929x

description 212009
1A D4 18(] aw
The SN565ALS 130 and SN75ALS 130 quadruple G hs 1700 4A
line drivers are designed to meet the NC )6 16[] NC
IBM 360/370 1/O specification GA22-6974-3. 24 07 15[ F
The output voltage is 3.11 V minimum (at ow 18 1a[] 3A
IoOH = —59.3 mA) over the recommended 10 11 12 13

ranges of supply voltage (4.5 V to 5.95 V) and

temperature. Driver outputs use a fault-detection 3283 %
current-limit circuit to allow high drive current ©
but still minimize power dissipation when the NC—No internal connection
output is shorted to ground. The SN55ALS130
and SN75ALS130 are compatible with standard FUNCTION TABLE
TTL logic and supply voltages.

INPUTS OUTPUTS
The SN55ALS130 and SN75ALS130 employ Gt A Y F w
the IMPACT™ process to achieve fast switching L x| L. H# n
speeds and low power dissipation. Fault-flag X LlL H H
circuitry is designed to sense and signal a line H H H H L
short on any Y line. Upon detecting an output H H s L H

fault condition, the fault-flag circuit forces the

driver output into a low state and signals a fault H = high level, L = low level,

X = irrelevant, S = shorted to

condition by causing the fault-flag output to go ground

low. TG and F are common to the four
drivers.

The SNS5ALS130 and SN75ALS130 can drive rivers. 1 any of the four Y

: : outputs is shorted, the Fault-Flag
a 50-Q load as required in the IBM GA22-6974-3 will respond.

specification or a 90-Q load as used in many 1/0
systems. Optimum performance can be achieved
when the devices are used with either the
SN75125, SN75127, SN75128, or SN75129
line receivers.

The SN55ALS 130 is characterized for operation
from —55°C to 125°C. The SN75ALS130 is
characterized for operation from 0°C to 70°C.

IMPACT is a trademark of Texas Instruments Incorporated

PRODUCTION DATA documents contain information . Copyright © 1989, Texas Instruments Incorporated
current as of publication date. Products conform to d

specifications per the terms of Texas Instruments TEXAS

standard warranty. Production processing does not l

necessarily include testing of all parameters. NSTRUMENTS
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SN55ALS130, SN75ALS130
QUADRUPLE LINE DRIVERS

logic symbolT

1A

(5)

2A

3A

4A

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

4)

(3)

11

(13)

=1
134
61 234 o (12) ¢
334
L‘ 43
TIEN12,213+4
1 G11
= ﬂﬂ 1w
11 L..ﬂ 1w
[
21EN22,2234
1 G21
23 7 oy
2O oy
>
31EN32,233+
1 G31
5O l 9) 5y
119 5
_b
41EN42,243+4
1 G41
FrEel j‘—‘é’-u
© ap—1% aw

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

logic diagram (positive logic)

’ ) (12)

G (4)

1A (3)

3A {11)

4A (13)

E
(16)
— Vce

:

L () 4y

(2) w

) 5y

(6) w

(9 3y

(10) 3w

hdakiarly

(15) ay

{

D (14) aw
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SN55ALS130, SN75ALS130
QUADRUPLE LINE DRIVERS

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL Y OUTPUTS
Vce —_——— - — Vece
>
S Req $ 20 ka NOMm

Y OUTPUT

INPUT

GND —— GND

A Inputs: Regq = 20 kQ NOM
G Inputs: Rgq = 10 kQ NOM

TYPICAL OF ALL W OUTPUTS TYPICAL OF F OUTPUT
_— —-—1 Vee - —_—— Vee
L
‘)
')
F OUTPUT
W OUTPUT

——— GND

WAA

{i’
TExas
INSTRUMENTS
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SNBE5ALS 130, SHT75ALS130
QUADRUPLE LINE DRIVERS

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

SUPPIY VOMAGE, VGG + « « v o v v e et e i e e e
Input voltage
Continuous total dissipation
Operating free-air temperature range: SNBGALS130.......................

See Dissipation Rating Table
-565°C to 125°C

SN7BALS130 ... ... 0°C to 70°C
Storage temperature FANGJE . . ... .v v v v vn st e ot —-65°C to 150°C
Case temperature for 60 seconds: FK package.............. .. ...t 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds:” D or N package ........ 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package ............ 300°C
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 mW N/A
FK 1375 mW 11.0 mW/°C 880 mW 275 mW
J (SN55ALS130) 13756 mW 11.0 mW/°C 880 mW 275 mW
J (SN75ALS130) 1026 mW 8.2 mw/°C 656 mW N/A
N 1150 mW 9.2 mW/°C 736 mW N/A
recommended operating conditions
SN55ALS130 SN75ALS130 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voitage, Voo 4.5 5 5.95 4.5 5 5.95 \"
High-level input voltage, V4 2 2 v
Low-level input voitage, V| 0.8 0.8 \4
High-level output current, IgH -59.3 -59.3 mA
Operating free-air temperature, Ta -55 125 0 70 °C

2-260
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SN55ALS130, SN75ALS130
QUADRUPLE LINE DRIVERS

electrical characteristics over recommended operating free-air temperature range

PARAMETER TEST CONDITIONS MIN MAX UNIT
ViK Input clamp voltage AG| Vcc =45V, |j = -18mA -1.5 v
Y | Vec =45V, Igy = -59.3mA, Vjy = 2 V 3.11
VoH  High-level output voltage Y Vee =525V, IgH = =41 mA, V=2V 3.9 Vv
W | Vec =45V, lgy = -400pA, Viy =2V 2.5
Y | Vec =55V, lp. = -2404A, V) = 0.8V 0.15
Y Ve =595V, IgL = =1 mA, Vi = 0.8V 0.15
\ Low-level output volta = \
OL  towrevel output voltage 1y = 45V, oL = 8 mA, Yat OV 05
W | Vec =45V, gL = 8mA 0.5
Y | Vecc =45V, V) =0, Vg = 3.11V 100
I Off-state output ¢ t A
Otoff) put curren Y | Vee = 0, ViL = 0, Vo = 311V 200 | "
loH High-level output current F Vee = 5.95V, Vo = 5.95 V 100 rA
1 Input current A \ =45V, V=55V 100 A
| P G cC = 4. . H = o 400 =
. . A 20
liH High-level input current G Vee =45V, V=27V 80 nA
I Low-level input current A V 5.95V, V 0.4V 250 A
- input curr = 5. , = 0.
IL 0 P G cC IL 7000 =
Y | Vec =55V, Vg =0, Vig = 2.7V -5
4 \ =55V, Vg=0 -15 - 100
los Short-circuit output cc 0 — mA
Y | Vcc =5.95V, Vg = 0, ViH = 2.7 V -5
W | Vee =5.95V, Vg = 0 —15 —~110
Icch Supply cu-rrent, all Vee = 5.5V, No load, Vig = 2.7V 30 mA
outputs high Vee = 5.95 V, No load, ViH = 2.7V 32
0 Supply current, Vee = 5.5V, No load, ViL = 04V 45 mA
CCL v outputs low Vee = 5.95 V, No load, Vi = 0.4V 47
switching characteristics over recommended operating free-air temperature range
PARAMETER FROM | TO TEST CONDITIONS MIN MAX UNIT
P ation delay time,
thLH ropag .i elay timi 30 ns
low-to-high-level output Vee = 45V t055V,
Py tion delay time, RL = 50, Cp = 50 pF,
tPHL ropaga iol y time A v L L [3) 28 ns
high-to-low-level output VH(ref) = 3.11 VT, Input f = 1 MHz,
tPLH Ratio of propagation See Figures 1 and 2 0.3 3
tPHL delay times )
Propagation delay time, Vi =525V t0595V,
tPLH pag Alon y time cC o 34 ns
low-to-high-level output A v RL = 90Q, CL = 50 pF,
Propagation delay time, V| =39V, Input f = 5 MHz,
tPHL rp oat! v me H(reﬂﬂ ne z 34 ns
high-to-low-level output See Figures 1 and 2
P tion delay time,
tPLH ropagation defay time Vee = 5V, R = 2k, 34| ns
low-to-high-level output
- - A w CL = 15 pF,
¢ Propagation delay time, See Figures 1 and 2 21
igu ns
PHL high-to-low-level output 9
P tion delay time,
tPLH ropaga'lon elay time Vee = 5V, R = 2 ke, 5 ns
fow-to-high-level output =
~ - A F CL = 15 pF,
Propagation delay time, .
tPHL . See Figures 1 and 2 75 ns
high-to-low-level output
T For SNG5ALS130 at Ta = ~55°C, Vijref) = 2.5 V.
i
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SN55ALS130, SN75ALS130
QUADRUPLE LINE DRIVERS

PARAMETER MEASUREMENT INFORMATION

|
' |l aov ]
A INPUT
(See Note A)
————ovV
VoH
' NORMAL
Y OuTPUT : OPERATION
I ———-Vo
e
l |
| ] \~ ~ VoH
|
W OUTPUT Ii 1.3V | 1.3V
|
| | VoL
' | _
[ |
| I
k—tPHL—NI l—B—tPLH ]
|
| | 5.0 DRIVER
| | SHORT-
F OUTPUT 1.3V 1.3V CIRCUIT
OPERATION
————————— 0.4

NOTE A: The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle < 50%, ty < 6 ns,
ty < 6 ns, Zgyy = 50 Q.

FIGURE 1. INPUT AND OUTPUT VOLTAGE WAVEFORMS

{ip
Texas
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SN55ALS130, SN75ALS130
QUADRUPLE LINE DRIVERS

PARAMETER MEASUREMENT INFORMATION

W OUTPUT

Y OUTPUT —@ _T_
{RL I
F ouwm—i'
I CL = 15 pF

CL = 15 pF

I (See Note A)

CL = 50 pF CLOSE FOR
See Note A) -T- TESTING F

(See Note A)

NOTE A: Ci_includes probe and stray capacitance.

FIGURE 2. SWITCHING CHARACTERISTICS LOAD CIRCUITS

Texas ‘b
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SN55ALS160

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

D3276, APRIL 1989

SUITABLE FOR IEEE STANDARD 488-1978 (GPIB)T

8-Channel Bidirectional Transceiver

High-Speed Advanced Low-Power Schottky

Circuitry

® Low Power Dissipation . . . 56 mW Max per
Channel
Fast Propagation Times . . . 20 ns Max

High-Impedance P-N-P Inputs
Receiver Hysteresis . . . 550 mV Typ
Open-Coilector Driver Output Option

No Loading of Bus When Device Is Powered
Down (Vgc = 0)

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

description

The SN55ALS160 eight-channel general-
purpose interface bus transceiver is a monolithic,
high-speed, Advanced Low-Power Schottky
device designed for two-way data
communications over single-ended transmission
lines. The transceiver features driver outputs
that can be operated in either the passive-pullup
or three-state mode. If Talk Enable {TE) is high,
these ports have the characteristics of passive-
pullup outputs when Pullup Enable (PE) is low
and of three-state outputs when PE is high.
Taking TE low places these ports in the high-
impedance state. The driver outputs are
designed to handle loads up to 48 mA of sink
current.

An active turn-off feature has been incorporated
into the bus-terminating resistors so that the
device exhibits a high impedance to the bus
when Vcc = 0. When combined with the
SN55ALS161 management bus transceiver, the
device provides the complete 16-wire interface
for the IEEE 488 bus.

The SN55ALS160 is characterized for operation
from —55°C to 125°C.

J OR W PACKAGE

(TOP VIEW)
Te[r U200 vee

B1[]2 19[]D1

B2[]3  18[]D2

B3[J]a 17[]D3

GPIB

oo Balls  edpa U TerminAL
ports } B5(]6  15[JD5 ¢ 1/0 PORTS

B6 []7 14[]D6

B7[]s 13[0bp7

Bg8[Jo 12[Jp8

GND[Jio  11[JPE

FK PACKAGE
(TOP VIEW)

9 101112 13

0O W oo~
o Zz0oAaaA
&)

FUNCTION TABLES

EACH DRIVER EACH RECEIVER
INPUTS OUTPUT INPUTS OUTPUT
D TE PE B B TE PE D
H H H H L L X L
L H X L H L X H
H X L zt X H X z
X L X zt
H high level, L = low level, X = irrelevant,

[]

Z = high-impedance state.

1t This is the high-impedance state of a normal 3-state
output modified by the internal resistors to V¢ and
ground.

TThe 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 documents contain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production processing does not
necessarily include testing of all parameters.

Texas ‘Q’
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SN55ALS160

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

logic symbol®

PE (11)

™1 (381
a M2 [oC]
TE EN3 [XMT]
_t; EN4 [RCV]
(5
(19) >
D1 301929 (2) g,
e VN
D2 (18) ; (3) B2
D3 ﬂ4.>_ —Q’—B)— B3
e —
D5 ——a4d— -e¢p—— B5
DGM"’— —0—(—7')— B6
D7 ———""—“3) _‘_._(8' B7
s 12 gy | o

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

IEC Publication 617-12.

schematics of inputs and outputs

logic diagram (positive logic)

PE(11)D

TE (1) [>
o1 119 [
T,
by 18) {
(3) B2
03 7|
14) gy
D4 (16) l>
TERMINAL ll 115) o,
o5 (15)
0 g
(14) < 7
D6
=l
(13) 1
D7
o
os 12|

GPIB
1/0
PORTS

EQUIVALENT OF ALL CONTROL INPUTS

Vce
Laka
NOM
INPUT ]
GND > $

EQUIVALENT OF ALL INPUT/OUTPUT PORTS

r—— " -
T !

S 2R | {17keg | 310k
3 ea | {nOM % | 3 NOM
¢ | |

| |
—— ! |
| | o o ia
. R
4
b { akag | ¢
4k g > | Nomy |
NOM 3 | :
I 4
) I !
b4 I3 !
! |
S —|
INPUT/OUTPUT
PORT
Driver output Rgq = 30 @ NOM
Receiver output Rgq = 110 2 NOM

Circuit inside dashed lines is on the driver outputs only.
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SN55ALS 160
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

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

Supply voitage, VCC (s€e NOte 1) . . ... it e e e e 7V
INpUt Voltage . . . . ... 5.5V
Low-level driver output CUMreNt . . . . . .. ot e e 100 mA
Low-level output CUrreNt . . . . . ... .. e 50 mA
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): ...... 13756 mW
Operating free-air temperature range —-55°C to 125°C
Storage temMpPerature fange . . . ..o v v vttt i e e e e —-65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from the case for 60 seconds: J or W package . . ... 300°C
Case temperature for 60 seconds: FK package .. ......... ... .. ... .. . . . uiiieninn. 260°C

NOTES: 1. All voltage values are with respect to network ground terminal.
2. For operation above 25°C free-air temperature, derate to 275 mW at 125 °C at the rate of 11.0 mW/°C.

recommended operating conditions

MIN NOM MAX UNIT

Supply voltage, Ve 4.75 5 5.26 \%
TE and PEat Tp = -55°C to 125°C 2
High-level input voltage, V|y Bus and terminal at TpA = 25°C or 125°C 2 \%
Bus and terminal at Tp = —55°C 2.1
TE and PE at Tp = —55°C to 125°C 0.8
Low-level input voltage, Vi Bus and terminal at Tp = 25°C or —55°C 0.8 Vv
Bus and terminal at Tp = 125°C 0.7
High-level output current, o Bus [Torts with pullups active (Vcc = 5 V) —-5.2 mA
Terminal ports —800 pA
Low-level output current, igL Bus ?ons 48 mA
Terminal ports 16
Operating free-air temperature, T -55 125 °C
i
EXAS
INSTRUMENTS
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SN55AL3160
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

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

PARAMETER TEST CONDITIONS MIN  TYPT  MAX [ UNIT
ViK Input clamp voltage Vee = 475V, || = -18 mA -08 -1.5 \4
Hysteresis Vege =5V, Ta = 25°C 0.4 0.55
Vhys VTs - V) Bus Vee =5V, Tp = 125°C 0.25 \
Vee =5V, Tp = -55°C 0.4
High-level Terminal Vecec = 475V, Igy = —800 xA, TE at 0.8 V 2.7 3.5
VOoH ) Vee =5V, loH = -5.2mA, PEand TEat2 V| 2.5 3.3 \
output voltage Bus
Vee = 475V, loy = -5.2mA, PEand TEat2 V| 2.2
Terminal Vee = 475V, lgL = 16 mA, TEat0.8V 0.3 0.5
Vee = 475V, lgL = 48 mA,
VoL Lowdevel Tgcat 2v, TOAL = 25°C or 125°C 036 054
output voltage Bus
Vee = 475V, gL = 48 mA, 0.35 0.55
TEat2V, Ta = —-565°C
I Input current at
maximum input Terminal Ve = 5.25V, Vi =55V 0.2 100 pA
voltage
iH :s:tlifr'ent Terminal, Vee = 825V, Vi =27V 01 20 #A
Low-leve! PE, or TE
e input current Vee = 5.25V, V=05V -30 -100 A
\ =5V, li( =0 2.5 3.0 3.7
ViO(bus) Voltage at bus port Drci\(/:er disabled n(zzz: -~ 12 mA : 75|
Vijbus) = ~1.5Vt0 0.4V -1.3
Vibus) = 0.4V t0 25V 0 -3.2
Current into Power on vee = 8V, Vibus) = 2.5 V10 3.7V 251 A
11/0(bus) bus port Driver disabled ! -3.2 .
Vibus) = 3.7V to5V 0 2.5
Vijbus) = 5 V10 5.5V 0.7 2.5
Power off | Vcc = 0, Vi(pus) = 0 to 2.5 V 40 A
Short-circuit Terminal -15 -35 -75
'0S  iput current Bus Vee =525V 25 0 15| ™
lec Supply current Vee = 5.25 V, | Terminal outputs low and enabled 42 56 mA
No load Bus outputs low and enabled 52 85
Ci/o(bus) Bus-port capacitance Vece =5Vto0,Vyg =0t02V, f=1MHz 30 pF

TAll typical values are at Vg = 5V, Tp = 25°C.

Texas ‘Q?
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SN55ALS160
CCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

switching characteristics at VCC = 4.75V, 5V, and 5.25 V and C. = 50 pF (unless otherwise noted)

PARAMETER FROM TO TEST CONDITIONS iy MiN TYPY MAX| UNIT
(INPUT) (OUTPUT) .
LM Propagation delay time, 25°C 10 17
low- to high-level output . X Full range 20
- - Terminal Bus See Figure 1 ns
Propagation delay time, 25°C 10 14
tPHL high- to low-level output Full range 16
tpLH Propagation delay time, 25°C 8 15
low- to high-level output . : Full range 18
- - Bus Terminal See Figure 2 ns
tPHL Propagatlon delay time, 25°C 8 15
high- to low-level output Full range 18
tpzH Output enable time 25°C 24 30
to high level Full range 41
tPHz Qutput disable time 25°C 9 14
from high level TE Bus See Figure 3 Full range 16 ns
tpzL Output enable time 25°C 16 28
to low level Full range 34
tpLz QOutput disable time 25°C 12 19
from low level Full range 24
tpzH Output enable time 25°C 24 36
to high level Full range 50
Output disable time 25°C 10 18
tPHZ from high level . X Full range 23
- TE Terminal See Figure 4 ns
Output enable time 25°C 15 26
tPZL to low level Full range 30
tpLz Output disable time 25°C 15 24
from low level Full range 31
ten Output pullup 25°C 16 24
enable time PE Bus See Figure 5 Full range 25 ns
- Output pullup 25°C 9 16
dis disable time Full range 20

TFull range is —55°C to 125°C.
AN typical values are at Vcc = 5 V.
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SN55ALS160
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

PARAMETER MEASUREMENT INFORMATION
7V

5002 DINPUT Jq gy 15V

I
GENERATOR B tpLH -l tPHL—H—b|

|

| : — v
(See Note A) | | 1~ OH

| , | B OUTPUT 2.2y |

50 0 | 500 O 1.0V

| | VoL

! |

1 _ g

1 TE

ov

|
| ouTeuT
|

CL = 50 pF
(See Note B)

TEST CIRCUIT VOLTAGE WAVEFORMS

FIGURE 1. TERMINAL-TO-BUS PROPAGATION DELAY TIMES

—— —— -3V
7V B INPUT 1.5V 1.5V
| |
ouTPUT I ov

|

|

| |

500

! tPLH D tPHL—¢—
GENERATOR ! | I _ _von
(See Note A) | | |

| TPUT 1.5V 1.5V

| sooe POY

| VoL

TEST CIRCUIT VOLTAGE WAVEFORMS

FIGURE 2. BUS-TO-TERMINAL PROCPAGATION DELAY TIMES

7V
500 Qi ______ 3V
Py TE INPUT Y, 5 v \1‘5 v
s2 | h ov
B . tPZH—B|  1e— tPHz—Nl <
> B OUTPUT| : MY 505 — VOH
S1to3V) |
500 2V |
S2 OPEN | 08V
CL = 50 pF : ol :
N (See Note B) Pz | tPLZ 3v
B OUTPUT | 1
$1 to GND 10V |
GENERATOR TE = = S2 CLOSED Fo5V —VoL
(See Note A)
50
TEST CIRCUIT VOLTAGE WAVEFORMS

FIGURE 3. TE-TO-BUS ENABLE AND DISABLE TIMES

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < MHz, 50% duty cycle, t; < 6 ns,

tf < 65ns, Zg = 50 Q.
B. C| includes probe and jig capacitance.
i
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SN55ALS160
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

PARAMETER MEASUREMENT INFORMATION

7V 3v
—==== A & 1 1
GENERATOR s2 TEmNPUTY'®V /: SV
|- ———— = ov

(See Note A) ¢ | " |
OUTPUT PZH—D & PHZ-H & Vo
D OUTPUT| | ; 90%
S1to3V | 1.5V i
S2 OPEN| | ov
tpzL—] "__ Lz
3V | 3v
D OUTPUT \I |
I S1t0oGND %1.0V |
L L L $2 CLOSED 07V _ vo
TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 4. TE-TO-TERMINAL ENABLE AND DISABLE TIMES
GENERATOR |, PE, N, V...~ 3v
{See Note A)
1.5V
|
tdis—i M— ov
L _ vV
xso% OH
Vol
3 Vot
TEST CIRCUIT VOLTAGE WAVEFORMS

FIGURE 5. PE-TO-BUS PULLUP ENABLE AND DISABLE TIMES

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = MHz, 50% duty cycle, t; < 6 ns,
tf < 5ns, Zo = 50 Q.
B. C_ includes probe and jig capacitance.
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SN55ALS160
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

TYPICAL CHARACTERISTICS

TERMINAL HIGH-LEVEL OUTPUT VOLTAGE TERMINAL LOW-LEVEL OUTPUT VOLTAGE
Vs Vs
HIGH-LEVEL QUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT
4. 0.6
° ] 1 e
Vee=5V Vec =5V /
3 35 Ta=25°C > o05L_Ta = 25°C
& N\ g
S 30 8
° \ 5
> N > 04
5 25 5
g \ =
3
S 20 \ 3 oz /
o ®
g g //
- 15 -
£ 3z 0.2
T S
| 1.0 N | /
T -
o \ o 0.1
> 05 \ >
0 , N\ 0
0 -5 —-10 -15 -20 -25 -30 -35 —-40 0 10 20 30 40 50 60
loH—High-Level Output Current—mA loL—Low-Level Output Current—mA
FIGURE 6 FIGURE 7

- TERMINAL OUTPUT VOLTAGE
'

BUS INPUT VOLTAGE
4.0

T T
Veec =5V
3.5} No load
Ta=25C

3

3.0

25

2.0

¥ VT1- &VT+
15 ,

Vo—Output Voltage—V

1.0

0.5

0 »-
0 02 04 0608 1.0 1.2 1.4 1.6 1.8 2.0
V|—Input Voltage—V

FIGURE 8
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SN55ALS160

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

VOH—High-Level Output Voltage—V

TYPICAL CHARACTERISTICS

BUS HIGH-LEVEL OUTPUT VOLTAGE
vs
BUS HIGH-LEVEL OUTPUT CURRENT

Vee=5V
Ta=25°C

0 -1 -20 -30 -40 -50 -60
1oH—High-Level Output Current—mA

FIGURE 9

BUS OUTPUT VOLTAGE
'
TERMINAL INPUT VOLTAGE

BUS LOW-LEVEL OUTPUT VOLTAGE
Vs
BUS LOW-LEVEL OUTPUT CURRENT

0.6

05 L

v[ccjsvI /

TA =25°C e

vd

0.4

0.3

0.2

/|

VoL —Low-Level Output Voltage—V

0.1

0 10 20 30 40 50 60 70 80 90 100

loL—Low-Level Output Current—mA
FIGURE 10

BUS CURRENT
vs
BUS VOLTAGE

4 T T NOSNMANNN N S N
Vce=5V 2§Vcc=5V\
No load TA =25°C N
Ta=25°C 1 LT
3 <
7 F oo N
@ - \
‘_g: 5 » N /1 N
° 5 \
2 2 S 2R A NN
2 a L N
5 /
3 Lo-3
i : N NN
> 6 - NN N N
1 = 5 I THE UNSHADED N
I AREA CONFORMS TO
6 . PARAGRAPH 35.30F
’ > IEEE STANDARD 488-1978:
0 -7 SOOI ONNNONNINNS NN
69 10 11 12 13 14 15 16 1.7 -2 -1 0 1 2 3 4 5 6
Vi—Input Voltage—V V1/0(bus)—Bus Voltage—V
FIGURE 11 FIGURE 12
T *IP
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SN55ALS161

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

D3277, APRIL 1989

SUITABLE FOR IEEE STANDARD 488-1978 (GPIB) APPLICATIONS?

8-Channel Bidirectional Transceiver

Designed to Implement Control Bus -
Interface

Designed for Single Controiler

High-Speed Advanced Low Power Schottky

Circuitry

® Low Power Dissipation . . . 59 mW Max per
Channel
Fast Propagation Times . . . 25 ns Max

High-impedance P-N-P Inputs
Receiver Hysteresis . . . 550 mV Typ

Bus-Terminating Resistors Provided on
Driver Outputs

® No Loading of Bus When Device Is Powered
Down (Vgg = 0)

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

description

The SN55ALS161 eight-channel general-
purpose interface bus transceiver is a monolithic,
high-speed, Advanced Low-Power Schottky
process device designed to provide the bus-
management and data-transfer signals between
operating units of a single controller
instrumentation system. When combined with
the SN55ALS160 octal bus transceiver, the
SN55ALS161 provides the.complete 16-wire
interface for the IEEE 488 bus.T

The SN55ALS161 features eight driver-receiver
pairs connected in a front-to-back configuration
to form input/output (I/O) ports at both the bus
and terminal sides. The direction of data through
these driver-receiver pairs is determined by the
DC and TE enable signals.

The driver outputs (GPIB I/O ports) feature active
bus-terminating resistor circuits designed to
provide a high impedance to the bus when

J OR W PACKAGE
(TOP VIEW)

Te[]r U20[0vee
REN (] 19 JREN
IFc [ 18[JIFC
NDAC ] 17[JNDAC
NRFD [ 16{ JNRFD TERMINAL
DAV [] 15{ ]DAV 1/0 PORTS
EOI[] 14 JEOI
ATN(] 13[JATN
SRa[] 12[JSRQ
GND [] 11[Jbc

GPIB
110
PORTS

© o N O N WN

o

FK PACKAGE
(TOP VIEW)

2 12019
NDAC
NRFD
DAV
EOI
ATN

18 IFC
170 NDAC
16 [] NRFD
15[} DAV
1 eol

® N OO

10 11 12 13

9
gooogz
o
7}

CHANNEL IDENTIFICATION TABLE

NAME IDENTITY CLASS
DC Direction Control
Control
TE Talk Enable
ATN Attention
SRQ Service Request Bus
REN Remote Enable M sment
ana
IFC Interface Clear 9
EOI End or Identify
DAV Data Valid
Data
NDAC | Not Data Accepted T P’
ransfer
NRFD Not Ready for Data

Vg = 0. The drivers are designed to handle loads up to 48-mA sink current. Each receiver features p-n-p
transistor inputs for high input impedance and a hysteresis of 2560 mV minimum for increased noise
immunity. All receivers have 3-state outputs to present a high impedance to the terminal when disabled.

The SN55ALS161 is characterized for operation from —55°C to 125°C.

T The transceivers are suitable for IEEE Standard 488 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 documents contain information

Copyright © 1989, Texas Instruments Incorporated

current as of publication date. Products conform to v}
Pt R EXAS
necessarily inclmr 0 testing of ail parameters. lNST RUMEN’FS
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SN55ALS161
OCTAL GEMERAL-PURPOSE INTERFACE BUS TRANSCEIVER

logic symbolt logic diagram (positive logic)
DC&"-—JENV(M
e EN2/G5 (11
=1 DC -——4 >o—--
> EN3
_ (1)
(13} 4 TE —Doﬂ
ATN—% | ®) P!
> T ATN
B e PR
13) (8)
EOI(M) o = e 7) €01 ATN 1,} ) ATN
Lq— V3 1 o j
sao‘lz-’T: > 1e j@sao .
T 14
0 v1 1 o ) EOI - % 7 e
rent > TV 2 pen
S ey PR
(18) Ee (3)
IFC—: > 1Y :——T—IFC SRQ (12) N (9) sra
v1 -1 o Ls
DAVUEt > 2 <7 (6) DAV {l
vz ! o I] 119) N 2
noactZk > 2 ¢ 4 Npac REN Lr REN
S o e | &1
= 5
NRFD—: > 2 © | NRFD
(18) N (3)
vz 1 IFC IFC
q L
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and %——
IEC Publication 617-12. (15) (6)
¥ Designates 3-state outputs. DAV 4% DAV
€ Designates passive-pullup outputs.
npac 2! f? 4 npac
(16) NG ()
NRFD NRFD
*é——

RECEIVE/TRANSMIT FUNCTION TABLE

CONTROLS BUS-MANAGEMENT CHANNELS DATA-TRANSFER CHANNELS
DC TE ATN' | ATNT  SRQ  REN IFC EOI DAV NDAC NRFD
{Controlied by DC) ) {Controiled by TE)

H H H T :

m m i R T R R R T R R

L L H R

C T a T R T T T R T T

H L X R T R R R R T T

L H X T R T T T T R R

H = high level, L = low level, R = receive, T = transmit, X = irrelevant
Direction of data transmission is from the terminal side to the bus side, and the direction of data reception’is from the bus side to the
terminal side. Data transfer is noninverting in both directions.

TATN is a normal transceiver channe! thet functions additionally as an interna for EOl whenever the DC

and TE inputs are in the same state. When DC and TE are in opposite states, the ATN channel functions as an independent transceiver only.

*ip
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SN55ALS161
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

schematics of inputs and outputs

EQUIVALENT OF ALL TYPICAL OF SRQ, NDAC, and NRFD
CONTROL INPUTS GPIB 1/O PORT
o=
- T @l o—Vce
Ve¢c ———— 90— Fir7xeg 10 kQ
9kQ I Inom 7! NOM
NOM : 1& :
ﬁk—l ! ! -
1 5
INPUT g -- : | )
Llake gl
\ 4 - :K L] nomF
4 \ I L® -
1 [: i
GND >— —— | |
. Lo _J' GND
INPUT/OUTPUT
. PORT
Circuit inside dashed lines is on the driver outputs only.
TYPICAL OF ALL 1/0 PORTS
EXCEPT SRQ, NDAC, and NRFD GPIB 1/0 PORTS
r———"
—— : + o—Vce
R | [17Kka g 10k
°a | {nom § | NOM
 — I k i
i % i
J— | | ——
| |
t |
: akag |
4k || nomy !
-- { NOM | ! 3 -=
i |
| |
i |
- En— GND
INPUT/OUTPUT
PORT
Driver output Rgq = 30 2 NOM
Receiver output Rgq = 110 2 NOM
Circuit inside dashed lines is on the driver outputs only.

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

Supply voltage, VG (see Note 1) . . ... 7V
INPUL VOB « « « o v ottt et e it e et e e e e e 55V
Low-level driver output CUFTENT . . . . . . . oottt e e s 100 mA
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2)....... 1375 mW
Operating free-air temperature range .. .. ... .........cooeononmneo.n... —-55°C to 125°C
Storage temMpPerature FaNGE . .. .. ...t vvv e ot o —-65°C to 150°C
Case temperature for 60 seconds: FK package . ......... ... .. .. . i 260°C
Lead temperature 1,6 mm (1/16 inch) from the case for 60 seconds. . ............. . ... 300°C

NOTES: 1. All voltage values are with respect to network ground terminal.
2. For operation above 25°C free-air temperature, derate to 275 mW at 125°C at the rate of 11.0 mW/°C.
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SN55ALS161
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

recommended operating conditions

MIN NOM MAX UNIT
Supply voltage, Vcc 4.75 5 5.25 \%
TE and DC at Tp = —55°C to 125°C 2
High-level input 'voltage, V| Bus and terminal at Tp = 256°C or 125°C 2 \2
Bus and terminal at Tp = —55°C 2.1
TE and DC at T = —55°C to 125°C 0.8
Low-level input voltage, V|_ Bus and terminal at Tp = 25°C or ~55°C 0.8 \
Bus and terminal at Tp = 125°C 0.7
High-level out | Bus ports with pullups active (Vgc = 5 V) -5.2 mA
‘gh-level output current, IoH Terminal ports —800 A
Low-level outnut - Bus ports 48 A
ow-level output current, lop Terminal ports s m
Operating free-air temperature, Tp -55 125 °C
electrical characteristics over recommended operating free-air temperature range (uniess otherwise
noted)
PARAMETER TEST CONDITIONS MIN TYPT mAX UNIT
VIK Input clamp voltage Veg =475V, || = —-18 mA -0.8 —-1.5 \'
Vee =5V, Ta = 25°C 0.4 0.55
Vhys Hysteresis (VT4 — V1_) | Bus Vee =5V, Ta = 125°C 0.25 \Y
Vee =5V, Tpa = —55°C 0.4
Terminal | Ve = 475V, loy = —800 sA 2.7 35
Von# High-level output voltage Bus Vee =5V, loH = —5.2 mA 2.5 3.3 \Y
Vec = 475V, Ioy = —5.2 mA 2.2
Terminal Ve =475V, gL = 16 mA 03 05
Vee =475V, gL = 48 mA,
- ] 0.35 0.5 \Y
VoL Low-level output voltage Bus T = 25°C or 125°C
Vee = 475V, ljg = 48 mA, Tp = —55°C 0.35 0.55
t at
I Input current a Terminal | Vo = 525V, V) = 5.5V 0.2 100 | uA
maximum input voltage
igh- | Terminal
IH High-leve el vee = 5.25 v, V= 2.7V 01 20| A
input current and
Low-level trol
I owrleve oMol | yeg = 525V, V) =05V ~30 -100 | A
input current inputs
Ve =5V, litbus) = O 25 3.0 37
Vi Voltage at b t \%
/Ofbus)  Voitage at bus por Driver disabled [lifbus) = — 12 mA 15
Vifbus) = 1.5V 10 0.4 V[-1.3
Vibus) = 04 Vt0 25V 0 -3.2
Vec =5V, 2.5
P A =25Vt 37V mA
11/0(bus) Current into bus port oweron Driver disabled llbus) -3.2
Vijpus) = 3.7V to 5V 0 2.5
Vipus) = 5 Vto 5.5 V 0.7 2.5
. Power off | Vocc = O Vibus) = 0t0 2.5 V 40 A
Short-circuit Terminal -15 -35 -75
lost V, = 5.25V A
0s output current Bus cc 5 -25 -50 -125 m
Icc Supply current Vee = 5.25V, No load, TE and DC low 55 90 mA
. Vg =5Vt00,
Cj Bus-port capacitance 30 F
i/olbus)  Bus-port cap Vijo =010 2V, f=1MHz P
TAl typical values are at Vg = 5V, Tp = 25°C.
*VQH and log apply for three-state outputs only.
i
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SN55ALS161

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

switching characteristics at Vg¢ = 4.75V, 5V, and 5.25 V and CL = 50 pF (unless otherwise noted)

FROM
PARAMETER {INPUT) TEST CONDITIONS Al MIN TYP¥ MAX| UNIT
N Propagation delay time, 25°C 10 17
PLH low- to high-level output . . Full range 20
- - Terminal See Figure 1 ns
4 Propagation delay time, SRQ, NDAC, 25°C 10 14
PHL high- to low-level output Full range 16
N Propagation delay time 25°C 25
PLH .
low- to high-level output Full range 30
.g - i Terminal NRFD, SRQ, See Figure 2 4 rang ns
¢ Propagation delay time, - 25°C 10 14
PHL high- to low-level output Full range 16
¢ Propagation delay time, 25°C 10 15
PLH low- to high-level output . Full range 18
- - Bus See Figure 2 ns
. Propagation delay time, 25°C 10 15
PHL high- to low-level output Full range 18
¢ Output enable time 25°C 20 30
PZH to high level Full range 41
' Qutput disable time 25°C 8 14
PHZ  t1om high level TE (ATN, REN, , Full range 16
- See Figure 3 ns
+ Output enable time or DC 25°C 16 28
PZL to low level Full range 34
4 Output disable time 25°C 10 19
PLZ from low level Full range 24
N Output enable time 25°C 24 30
PZH to high level Full range 48
4 Output disable time 25°C 13 19
PHZ from high level TE . Full range 25
- See Figure 3 ns
N Output enable time or DC 25°C 21 35
PZL to low level Full range 43
' Output disable time 25°C 13 20
PLZ from low level Full range 27
N Output enable time 25°C 24 36
PZH high level Full range 50
4 Output disable time 25°C 12 20
PHZ " tom high level TE , Full range 33
" See Figure 4 ns
¢ Output enable time or DC 25°C 20 34
PzL to low level Full range 41
¢ Output disable time 25°C 13 24
PLZ  from low level Full range 35
TFull range is —55°C to 125°C.
¥ All typical values are at Vec =5 V.
Ti +3
EXAS
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SH55ALS161

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

PARAMETER MEASUREMENT INFORMATION

7V

FROM (BUS)
OUTPUT UNDER
TEST

TEST POINT

Cp = 50 pF

T (See Note A)

LOAD CIRCUIT

TERMINAL ~ T T3
INPUT 15V 15V
| (See Note B) ] ov

VOLTAGE WAVEFORMS

FIGURE 1. TERMINAL-TO-BUS
PROPAGATION DELAY TIMES

NOTES: A. C| includes probe and jig capacitance.

FROM (TERMINAL)
OUTPUT UNDER
TEST

BUS

INPUT 15V 15V

| (See Note B) | ov

tPLH—ja-»|

| +———"VoH
TERMINAL
QUTPUT 15V 15V
VoL

VOLTAGE WAVEFORMS

FIGURE 2. BUS-TO-TERMINAL
PROPAGATION DELAY TIMES

B. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 60% duty cycle, t; <6 ns

tf <6 ns, Zo = 50 Q.

TeExas 'l?
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SN55ALS161

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

PARAMETER MEASUREMENT INFORMATION

S$1

Oo— 7V

FROM (BUS)
OUTPUT UNDER
TEST

TEST POINT

CL = 50 pF
{See Note A)

500 @

LOAD CIRCUIT

TN\ T mmm=— e\ /= —=-3V

CONTROL )L */
5V 5V
INPUT l\1 5V (See Note B) !
ep— \__.._____J'\____._ov
tPZH-» '|<— tPHZ—» |
————— v
BUS I 0% OH
OUTPUT |
S1OPEN ov
tPZL —fa—> tpLz _4‘.>'
! ~35V
BUS
OUTPUT
S1CLOSED 05V
——= = VoL

VOLTAGE WAVEFORMS

FIGURE 3. BUS ENABLE AND
DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance.

FROM (TERMINAL)

OUTPUT TEST POINT
UNDER TEST
500 Q
LOAD CIRCUIT
it W e il 3v
CONTROL / -\\ -
INPUT 15Vv 15V
4 (See Note B) )
) | RS [V 1 V. ov
PZH-» PHZ | e
TERMINAL [ 90% ~~~ VoH
ouTPUT | ’
S1OPEN

PZL—] PLZ >
TERMINAL ~av
OUTPUT
S1CLOSED 07V
----- VoL

VOLTAGE WAVEFORMS

FIGURE 4. TERMINAL ENABLE
AND DISABLE TIMES

B. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, ty < 6 ns,

tt < 6ns, Zo = 50 Q.
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SN55ALS161
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

TYPICAL CHARACTERISTICS

TERMINAL HIGH-LEVEL OUTPUT VOLTAGE TERMINAL LOW-LEVEL OUTPUT VOLTAGE
VS Vs
HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT
4.0 0.6 i
Vegec =5V Ve =5V
> 35 Ta = 25°C > o5 Ta =25C
- A
;'f.’ 3.0 N ;'3 yd
K \ S -
> N > 04
= 25 5
=% a
g \ 3
o 20 ™ o 03
® @
H 3
- 15 -
£ % 0.2
T 10 a
L N i
T =
o 0.1
L os \\ S
0 \ [V
¢ -5 -10 -15 -20 —-25 -30 -35 —40 0 10 20 30 40 50 60
1oH—High-Level Output Current—mA ) i —Low-Level Output Current—mA
FIGURE 5 FIGURE 6
TERMINAL OUTPUT VOLTAGE
Vs
BUS INPUT VOLTAGE
4.0 T
Vec=5V
3.5 |-No load -
Ta=25"C
> 3.0
s
g 25
°
2 20
=
g VT- VT+
3 15
|
o
> 1.0
05

0
0 02 04 06 08 1.0 1.2 14 16 1.8 20
Vi—Input Voltage—V

FIGURE 7

TeExas {?
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SN55ALS161
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

BUS HIGH-LEVEL OUTPUT VOLTAGE

TYPICAL CHARACTERISTICS
BUS-LOW LEVEL OUTPUT VOLTAGE

Vs Vs
HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT
4 T 0.6 T T T
Vee=5V Vee =5V H
Ta=25°C S Ta = 25°C | v
3 1 05 i —
g 3 ;:3” e
S > 04
g 5
o
g 5 e
3 2 o 03
3 7
3 -l
z E 0.2
T 1 <
] N ] ) '
T o 0.1 ’
o >
=
0 I 0 L
0 -10 -20 -30 -40 -50 -60 0 10 20 30 40 50 60 70 80 90 100°
IoH—High-Level Output Current—mA loL — Low-Level Output Current—mA
FIGURE 8 FIGURE 9
BUS OUTPUT VOLTAGE BUS CURRENT
Vs Vs
TERMINAL INPUT VOLTAGE BUS VOLTAGE
44— T R SRR
Ve =5V I \\\\\ N SRy
No load " i
Ta =25°C I —
3 < f/
7 £
) L
:
; 2 3 -2 -
o S /
5 D -3k
? 3 I N N
(@] _S -4 NN AN NN = NN
> 3 N [ . THE UNSHADED
= 5 I N AREA CONFORMS TO
—6 \PARAGRAPH 3.5.3 OF
} \IEEE STANDARD 488-1978
0 -7 N AN AN NN
09 10 1.1 12 13 14 15 16 1.7 -2 -1 0 1 2 3 4 5 ¢
Vi—Input Voltage—V V1/0(bus)—Bus Voltage—V
FIGURE 10 FIGURE 11
Ti {IF
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SN55ALS192, SN75ALS192
QUADRUPLE DIFFERENTIAL LINE DRIVERS

D2904, JULY 1985—REVISED JUNE 1986

® Meets EIA Standard RS-422-A SN55ALS192 . . . J PACKAGE
SN75ALS192 ... D, J, OR N PACKAGE
@ High-Speed, Low-Power ALS Design (TOP VIEW)
® 3-State TTL Compatible
. . 1A [ Uses[d vee
® le 5-V S
Single 5-V Supply Operation 1Y 2 1s[]4A
@ High Output Impedance in Power-Off 1Z 3 14]]4Y
Condition ENABLE G [4 131142
2Z[]s 12[]ENABLE G
@® Compl tary Output Enable |
omplementary Output Ena nputs 2v s 3z
® Improved Replacement for the AM26LS31 2A 17 103y
GND Ea 9l ]3A
description
Trlnese quadruple complementary-qutput line SNS5ASL192 . . . FK PACKAGE
drivers are designed for data transmission over (TOP VIEW)

twisted-pair or parallel-wire transmission lines.
They meet the requirements of EIA Standard o
RS-422-A and are compatible with 3-state TTL > g0 O«
circuits. Advanced Low-Power Schottky S E2E> s

technology provides high speed without the
usual power penalties. Standby supply current 1z1)a 181 4y
is typically only 26 mA, while typical ENABLE G [J 5 17 4z
propagation delay time is less than 10 ns. NCl]6 16 NC
. . S 2207 15[} ENABLE G
High-impedance inputs maintain input currents C LEG
. 2Y s 14} 3z
low, less than 1 pA for a high level and less than
9 10111213
100 pA for a low level. Complementary control [ Wem B o W W |
inputs, G and G, allow these devices to be ;zl‘ g cZJ g P
enabled at either a high input level or low input 5}

level. The SN75ALS192 is capable of data rates
in excess of 20 megabits per second and is
designed to operate with the SN75ALS193
quadruple line receiver. The SN55ALS 192 is also

NC—No internal connection

FUNCTION TABLE (EACH DRIVER)

capable of data rates in excess of 20 megabits INPUT | ENABLES OUTPUTS
per second and designed to operate with the A G G Y 2Z
SNB55ALS193; however, it may be limited to a H H X H L
lower bit rate based on the temperature. L H X L H
Reference should be made to the Dissipation H X L H L
Rating Table and Figure 15. L X L L H
X L _H z 2z

The SNB5ALS192 is characterized for operation
over the full military temperature range of H = high level, L = low level,
—-55°C to 125°C. The SN75ALS192 is Z = high impedance (off),
characterized for operation from 0°C to 70°C. X = irrelevant ‘

PRODUCTION DATA documents contain Copyright © 1986, Texas Instruments Incorporated
gﬂo‘;mahnn fo:ummt as 'of ubhcatmhn date. ¢
roducts conform to specifications per the terms
of Texas | F... far L TEXAS
Production processing does not necessaril’v IN STRUM EN’]‘S

include testing of al! parameters.
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SN55ALS192, SN75ALS192

QUADRUPLE DIFFERENTIAL LINE DRIVERS

logic symbolt

logic diagram (positive logic)

>1 G (4)
G 020 p] (2) W
T = a @
>4 1z
(1) v 2) 4y [
TA —— o b 3 42 (6) Ly
7
' 5) 5y
(6) 2
(7) ——— 2v
2A >_@ 2z s (10)
1o ., a2 ) 3y
aa 19 ) a5,
S 32
(14)
Y LI (13) & (15) (4) 4y
4z 4A (13) 42

TThis 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
DATA (A) INPUT

Vee -

INPUT -

EQUIVALENT OF EACH
ENABLE INPUT

Vee - -

INPUT - -

EQUIVALENT OF EACH
OUTPUT

-— Vee
OUTPUT

2-286
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SN55ALS192, SN75ALS192
QUADRUPLE DIFFERENTIAL LINE DRIVERS

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

SN55ALS192 SN75ALS192 UNIT
Supply voltage, Vi (see Note 1) 7 7 \%
Input voltage, V; 7 7 \
CQutput off-state voltage 6 6 \Y
D package 950
Continuous total dissipation at {or below} FK package 1375 Yy
25°C free-air temperature {see Note 2) J package 1375 1025
N package 1180
Operating free-air temperature range —-55 to 125 Oto 70 °C
Storage temperature range —-65 to 150 —-65 to 150 °C
Case temperature for 60 seconds FK package 260 o
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds J package 300 300
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds D or N package 260 °C

NOTES: 1. All voltage values except differential output voltage Vop are with respect to network ground terminal.
2. For operation above 25 °C free-air temperature, refer to the Dissipation Rating Table. In the J package, SN55ALS192 chips
are either alloy or silver glass mounted and SN75ALS192 chips are glass mounted.

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 mW
FK or J (SN65ALSS12) 1375 mw 11.0 mW/°C 880 mW 275 mW
J(SN75AL$192) 1025 mwW 8.2 mW/°C 656 mW
N 1150 mwW 9.2 mW/°C 736 mW
recommended operating conditions
SN55ALS192 SN75ALS8192 UNIT
MIN NOM MAX MIN NOM MAX
Supply voltage, Ve 4.5 5 5.5 | 4.75 5 5.25 \%
High level input voltage, Vi "2 2 \%
Low-level input voltage, V| 0.8 0.8 \Y%
High-level output current, Ioy —20 —-20 mA
Low-level output current, lgp 20 20 mA
Operating free-air temperature, Tp ~55 125 0 70 °C
+p
Texas
INSTRUMENTS
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SN55ALS192, SN75ALS192
QUADRUPLE DIFFERENTIAL LINE DRIVERS

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

PARAMETER TEST CONDITIONS T SNS5ALS192 SN75AL$192 UNIT
MIN TYPF MAX | MIN TYP¥ MAX
ViK Input clamp voltage Vee = MIN, I} = —18 mA -1.5 -1.5 \4
VOoH High-level output voltage Vee = MIN,  IgH = —20 mA 2.4 2.5 \Y
VoL Low-level output voltage Vee = MIN,  lgL = 20 mA 0.5 0.5 \
Vo Output voltage Vee = MAX, g =0 0 6 0 \4
[Vop1]| Differential output voltage Veec = MIN, Ig =0 1.5 6 1.5 6 \Y
|Vopz2| Differential output voltage RL = 100 Q, See Figure 1 L V02D1 L V20D1 v
Voo C.hange in magnitude of £0.2 +0.2 v
differential output voltage§
Voc  Common-mode output voltage! [RL = 100 @,  See Figure 1 +3 +3 Vv
AlVocl Change in magnitude of . 102 402 v
common-mode output voltage
lo Output current with power off |Vcc = O Vo -8V 100 100 A
Vg = -0.25V - 100 -100
Off-state (high-impedance Vo = 0.5V’ - 20 -20
loz state) output current Vee = MAX Vg =25V 20 20 #A
I anut current at maximum Voo = MAX, Vi =7V 01 0.1 mA
input voltage
14 High-level input current Vee = MAX, V) =27V 20 20 A
e Low-level input current Vee = MAX, Vp =04V ) -0.2 -0.2 mA
I0s Short-circuit output current?  [Vog = MAX -30 ~150 | -30 ~150 | mA
icc Supply current (all drivers) Vce = MAX, All outputs disabled 26 45 26 45 mA

TEor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.

tAll typical values are at Vo = 5V and Tp = 25°C.

§A|V0D| and a|Voc| are the changes in magnitude of Vop and Voc. respectively, that occur when the input is changed from a high
leve! to a low level.

9In EIA Standard RS-422A, Voc. which is the average of the two output voltages with respect to ground, is called output offset voltage, Vos.

#Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.

switching characteristics, Vcc = 5 V. TA = 25°C (see Figure 2)

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
tpL4 Propagation delay time, low-to-high-level output 6 13 ns
t Propagation delay time, high-to-low-level output 9 14 n

PHL ropagation delay time, high-to-low-level outpu CL' = 30 pF, S1 and S2 open s

Output-to-output skew 3 6 ns

tpzH  Output enable time to high level RL =750 11 15 ns

tpz,  Output enable time to low level R = 180 Q 16 20 ns
teHZ ut disable time fi high level 8 15

PHZ ut disable time from Righ ove CL = 10 pF, §1 and S2 closed s

tpLz  Output disable time from low level 18 20 ns

{iP
Texas
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SN55ALS192, SN75ALS192
QUADRUPLE DIFFERENTIAL LINE DRIVERS

PARAMETER MEASUREMENT INFORMATION

T 2500
Vob2 —

$502 |voc
:

FIGURE 1. DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES

_____ 3v ENABLE G e ————— 3v
INPUTM 5&1_5v (See Note B) 15V
| | ov ENABLE G-==~/| [ ov
! et le—t
(See Note A) [e—tpLH—»l PHL pzL— tpLz4——»l
| | + — - Vou | | | | S1 and
OUTPUT Y | | 15V ST \F——~asv | S2 closed
! i VoL WAVEFORM 1 | "~ Xisv ‘ I ~15V
| | S2open # __¥
i Skew | - Skew i (See Note C) . | + ——z—--VoL
PHL le—tpLH—s! ¢ PZH—> PHZH—— 05V
l 1, Vo ) 0-
OUTPUM WAVEFORM 2 Stopen, | Y — — —voy
L-v See Note C d 7“1.5 v ~15V
oL (See Note C) S2 close Ay 51 and
S2 closed
PROPAGATION DELAY TIMES AND SKEW ENABLE AND DISABLE TIMES

VOLTAGE WAVEFORMS

TEST
POINT Vee
180
S1
FROM OUTPUT
UNDER TEST
CL 752
(See Note D)

|

TEST CIRCUIT

NOTES: A. When measuring propagation delay times and skew, switches S1 and S2 are open.
B. Each enable is tested separately.
C. Waveform 1 is for an output with internal conditions such that the outputis low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the outputis high except when disabled by the output control.
D. Ci includes probe and jig capacitance.
E. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty< 15 ns, and
tf < 6 ns.

FIGURE 2. SWITCHING TIMES

{ip
Texas
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SN55ALS192, SN75ALS192
QUADRUPLE DIFFERENTIAL LINE DRIVERS

TYPICAL CHARACTERISTICS

Y OUTPUT VOLTAGE

Y OUTPUT VOLTAGE

vs vs
DATA INPUT VOLTAGE DATA INPUT VOLTAGE
5.0 . . . :
No Load 5.0 Vge =5V
4.5 (—Outputs Enabled 4.5 |-Outputs Enabled
Ta =25°C No Load
4.0 Vee =55 V— 4.0 t
> | | > Ta = 125°C
.1 35 Vee=5V—— | 3.5
g | | ) N\
£ Vee=45V — < 3.0
£ 30 cc 3 A - 25°C
2 25 < 25 ! |
3 = o
a = Ta = 70°C Ta = 0°C
Z 20 520 N L~ |
| | N Ta = —55°C
015 o156
> >
1.0 1.0
05 0.5
0 (V]
0 0.5 1.0 15 2.0 35 3.0 0 0.5 1.0 1.5 2.0 2.5 3.0
Vi—Data Input Voltage—V Vi—Data Input Voltage—V
FIGURE 3 FIGURE 4
Y OUTPUT VOLTAGE Y OUTPUT VOLTAGE
Vs VS
ENABLE G INPUT VOLTAGE ENABLE G INPUT VOLTAGE
4.0 f 5.0 T T T
vcc=|5.5v Vee = 5V
35 . 45y 2 2v
VCC‘|5V 4.0LRL = 470  to Ground
> 3.0 ] 7 | See Note 3
1 Vcc=45V 0 35 |
= 2 1Ta = 125°C
£ 2% £ 50l \ i
> z N JTA = 25°C
5 20 525 f
g £ |1a=70°C L/ [1a = 0°C
O 15 o 2.0 4 t
L 8 Ta = -55°C
1.5
> 10 vi=2V 4 > g
RL =470 €2 to Ground 1.0
0.5 See Noti3 0.5
Ta=25C
I I L 0

0 0.5 1.0 15 2.0 25 3.0
Vi—Enable G Input Voltage—V
FIGURE 5

0 0.5 1.0 1.5 2.0 25 3.0
Vi—Enable G Input Voltage—V
FIGURE 6

NOTE 3: The A input is connected to V¢ during the testing of the Y outputs and to ground during the testing of the Z outputs.

Texas
INSTRUMENTS
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QUADRUPLE DIFFERENTIAL LINE DRIVERS

SN55ALS192, SN75ALS192

TYPICAL CHARACTERISTICS

Z OUTPUT VOLTAGE
vs
ENABLE G INPUT VOLTAGE

6 T T T I
Vee =55V RL = 470 © to V¢
5 Vee=5V See Note 3 i
Ve =45V Ta=25°C
>
b 4
[=2
e
S
- 3
3
Q
3
T2
o
>
1
0
0 05 1.0 1.5 20 25 3.0
Vij—Enable G Input Voltage—V
FIGURE 7
HIGH-LEVEL OUTPUT VOLTAGE
Vs
FREE-AIR TEMPERATURE
5.0 VCé —5v
>|4.5 HIoH = —20 mA
2 See Note 3
24.0
S35
S __—_____————_
£3.0
3
525
H
<20
5
£ 1.5
|
I
510
>
0.5
0
-75-50-25 0 25 50 75 100 125

Ta—Free-Air Temperature— °C

FIGURE 9

Vo —Output Voltage—V

VoH—High-Level Output Voltage—V

5.0
45
4.0
35
3.0
25
2.0
15
1.0
05

Z OUTPUT VOLTAGE

Vs
ENABLE G INPUT VOLTAGE
Vcec = 5V
RL = 470
to Vce
See Note 4
Ta = 125°C
Ta = 70°C
Ta = 25°C——
Ta = 0°C
Ta = -55°C
p b
0 0.5 1.0 1.5 2.0 25 3.0
Vi—Enable G Input Voltage—V
FIGURE 8
HIGH-LEVEL OUTPUT VOLTAGE
Vs
OUTPUT CURRENT
T T
See Note 3
~Ta=25°C
\\
\\\
+Vece =55V
™ N | |
AN N Vee=5V
N |
N )\ Vec=45Vv|
X\
0 —-20 —40 —60 —80 -100

1oH—High-Level Output Current—mA

FIGURE 10

NOTES: 3. The A input is connected to Vg during the testing of the Y outputs and to ground during the testing of the Z outputs.
4. 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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SN55ALS192, SN75ALS192
QUADRUPLE DIFFERENTIAL LINE DRIVERS

0.5

0.4

0.3

0.2

0.1

VoL —Low-Level Output Voltage—V

0o

80

70

60

50

40

icc—Supply Current—mA

LOW-LEVEL OUTPUT VOLTAGE

TYPICAL CHARACTERISTICS

Vs

FREE-AIR TEMPERATURE

Vege =5V
HloL = 20 mA
See Note 4
\\
——
-75 -50 =25 0 25 50 75 100 125
T —Free-Air Temperature— °C
FIGURE 11
SUPPLY CURRENT
Vs
SUPPLY VOLTAGE
Outputs Enabled
No Load
Ta=25°C
INPUTS GROUNDED
INPUTS OPEN
0 1 2 3 4 5 6 7 8

Vee—Supply Voltage—V
FIGURE 13

Icc—Supply Current—mA

Vo —Low-Level Output Voltage—V
o © o o ©
N oW

-

e o =
® © ©

e @
v o N

o

49

LOW-LEVEL OUTPUT VOLTAGE

Vs

OUTPUT CURRENT

T T
See Note 4

TTa=25C

A\

0

10 20 30 40 50 60 70 80 90 100

1oL —Low-Level Output Current—mA

FIGURE 12

SUPPLY CURRENT

Vs

SUPPLY VOLTAGE

T I
A Inputs Open or Grounded

35 + Outputs Disabled

30

No Load
FTa=25"C

|
i

/

/

0 1 2 3 4

5 6 7 8

Vec—Supply Voltage—V
FIGURE 14

NOTE 4: The A input is connected to ground during the testing of the Y outputs and to Ve during the testing of the Z outputs.
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SN55ALS192, SN75ALS192
QUADRUPLE DIFFERENTIAL LINE DRIVERS

TYPICAL CHARACTERISTICS

SUPPLY CURRENT
'

POST OFFICE BOX 655303 - DALLAS, TEXAS 75265

FREQUENCY
60—
Veec=5V
Input=0to 3V
50 ~Duty Cycle = 50%
<Et CL = 30 pF to All Outputs /
L a0
o
2
3 /
- 30
=3 /
s A
a e
I 20 e
I -
©
10
0
10 k 100 k ™™ oM 100 M
f—Frequency—Hz
FIGURE 15
i
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SN55ALS194, SN75ALS194
QUADRUPLE DIFFERENTIAL LINE DRIVERS
"WITH 3-STATE OUTPUTS

D2917, OCTOBER 1985—REVISED OCTOBER 1988

Meets EIA Standard RS-422-A
High-Speed ALS Design
3-State TTL-Compatible

Single 5-V Supply Operation

High Output Impedance in Power-Off
Condition

Two Pairs of Drivers Independently Enabled

Designed as a Replacement for the MC3487
with Improvements: Icc 50% Lower,
Switching Speed 30% Faster, Full-
Temperature-Range Version

description

These quadruple complementary-output line
drivers are designed for data transmission over
twisted-pair or parallel-wire transmission lines.
They meet the requirements of EIA Standard
RS-422-A and are compatible with 3-state TTL
circuits. Advanced Low-Power Schottky
technology provides high speed without the
usual power penalty. Standby supply current is
typically only 26 mA, while typical propagation
delay time is less than 10 ns and enable/disable
times are typically less than 16 ns.

High-impedance inputs keep input currents low,
less than 1 uA for a high level and less than
100 pA for a low level. The driver circuits can
be enabled in pairs by separate active-high
enable inputs. The SNB5ALS194 and
SN75ALS194 are capable of data rates in excess
of 10 megabits per second and are designed to
operate with the SN55ALS195 and
SN75ALS195 quadruple line receivers.

The SN55ALS194 is characterized for operation
from —55°C to 125°C. The SN75ALS194 is

characterized for operation from 0°C to 70°C.

SN55ALS194 . . . J PACKAGE
SN75ALS194 . .. D, J, OR N PACKAGE

{TOP VIEW)
1A [ UsslD Vce
v 2 1s[J4A
1203z 1aday
1,2EN [Ja 13[] 4z
2z []s  12[]3,4EN
2y Qe 11[J3z
2a 7 003y
GND s 9f]3A
SN55ALS194 . . . FK PACKAGE
(TOP VIEW)
> <« O 8(
-—— 2> <
3 2 12019
12:]4 18[Qay
1,2EN[]s 174z
Nncls 16[JNC
22]7 15[: 3,4EN
2v{ls 143z
9 10 11 12 13
ooo;m
<O 0>
NZZMmm
(L)

NC—No internal connection

FUNCTION TABLE (EACH DRIVER)

INPUT OUTPUT OUTPUTS
ENABLE Y z
H H H L
L H L H
X L High-Impedance | High-impedance

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

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments

dard Production pi ing does not
necessarily include testing of all parameters.

TExas {5’

INSTRUMENTS

POST OFFICE BOX 655303 « DALLAS, TEXAS 75265

Copyright © 1988, Texas Instruments Incorporated
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SN55ALS194, SN75ALS194

QUADRUPLE DIFFERENTIAL LINE DRIVERS

WITH 3-STATE OUTPUTS

logic symbolt

1,2EN ﬂ—{_slm——r]

logic diagram (positive logic)

2
(1) > v——uw
1A (3)
vp—21z
(6)
(7 L Dlovy
a4
(5) 5,
3,4en12 g
9) b 10 5y
3al (11)
vp——3z
(14)
(15! ——4Y
api2
L (13) ,,

TThis 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

1,2EN (——-D—‘

4)
(2
1Y
1A L& 3)
—— 12

)
Y
2a 2 ® 2
2z
3,4EN —-|“2) >—
b
(10)
) 3v
3A
(11) 3z
. 4
aA (15) ::3: 4Y
- 4z

EQUIVALENT OF EACH

EQUIVALENT OF EACH

EQUIVALENT OF EACH

2-296

DATA (A) INPUT ENABLE INPUT QUTPUT
Vce - Vee - = -— Vee
INPUT - INPUT - —
OUTPUT
i
Texas b
INSTRUMENTS

POST OFFICE BOX 655303 + DALLAS, TEXAS 75265




SN55ALS194, SN75ALS194
QUADRUPLE DIFFERENTIAL LINE DRIVERS
WITH 3-STATE OUTPUTS

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

Supply voltage, VoC (see Note 1) ... ... 7V
Input voltage, V| .. ... .. ... ... T 5.5V
Continuous total dissipation . . .. ............................. See Dissipation Rating Table
Operating free-air temperature range: SN55ALS194 ... ... ... .. ... ......... —-55°C to 125°C
SN7BALS194 .. .. .. ... ... 0°C to 70°C
Storage temperature range .. ... .. ... ... —-65°C to 150°C
Case temperature for 60 seconds: FK package........... ... ... ... ... . ... ...... 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package ........ 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package ............ 300°C
NOTE 1: All 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 ABOVE Tp = 25°C POWER RATING POWER RATING
D 950 mW 7.6 mW/°C 608 mW N/A
FK 1375 mW 11.0 mW/°C 880 mwW 275 mW
J (SN55ALS194) 1375 mW 11.0 mwW/°C 880 mwW 275 mwW
J (SN75ALS194) 1025 mwW 8.2 mW/°C 656 mW N/A
N 1150 mW 9.2 mW/°C 736 mW N/A
recommended operating conditions
SN55ALS194 SN75ALS194 UNIT
MIN NOM MAX MIN NOM MAX
Supply voltage, Ve 4.5 5 .55 | 4.75 5 5.25 \%
All inputs, Tp = 25°C 2 2
High-level input voltage, V| A inputs, Ta = Full range 2 2 \%
EN inputs, Ta = Full range 2.1 2
Low-level input voltage, V| 0.8 0.8 \%
High-level output current, oy -20 - 20 mA
Low-level output current, IgL Ta = 26°C 48 48 mA
Ta = Full range 20 48
Operating free-air temperature, Ta -55 125 [] 70 °C
*ip
Texas
INSTRUMENTS
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SN55ALS194, SN75ALS194
QUADRUPLE DIFFERENTIAL LINE DRIVERS
WITH 3-STATE OUTPUTS

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

PARAMETER TEST CONDITIONS MIN TYPT MAX UNIT
VIK Input clamp voltage Vee = MIN, I} = —18 mA -1.6
\Y High Ieve|‘0ut ut voltage Vee = MIN, SNSSALS194] 2.4 \%
I - Vi
OH 9 P i IoH = —20 mA SN75ALS194| 2.5
VoL Low-level output voltage Vee = MIN, loL = MAX 0.5 Vv
vo Output voltage o =0 0 6 \%
|Vop1| Differential output voltage o =0 2 6 Vv
Y2 V,
|Vop2!| Differential output voltage Z 2001 \
Change in magnitude of
alvop| ongen MaS + ' £04 | V
differential output voltage RL = 100 Q, See Figure 1
Voc Common-mode output voltage +3 \
Change in magnitude of
AlVoc! 9 9 + +0.4 \%
common-mode output voltage
Vo =6V 100
o Output current with power off Vee = 0 Vg T 025V 700 A
Vee = MAX, 1 yg =27V 100
loz High-impedance state output current Output enables rA
at 0.8V Vo =05V -100
h Input current at maximum input voltage Vee = MAX, V| =55V 100 pA
[IT] High-level input current Vee = MAX, V=27V 50 rA
hL Low-level input current Vee = MAX, V=05V —-200 A
l0s Short-circuit output current® Vee = MAX, Vp=2V —-40 -140 mA
Icc Supply current (all drivers) Vee = MAX, All outputs disabled 26 45 mA

T All typical values are at Vgc = 5V, Tao = 25°C.

A|Vop| and A|Voc] are the changes in magnitude of Vop and Voc. respectively, that occur when the input is changed from a high
level to a low level. ,

§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.

switching characteristics, Vcc = 5 V. Ta = 256°C

TEST SN55ALS194 SN75ALS194
PARAMETER CONDITIONS MIN TYP MAX | MIN TYP MAX unIT
tpLH Propagation delay time, low-to-high-level output CL = 15 pF, 6 13 6 13 ns
tpyL Propagation delay time, high-to-low-level output See Figure 2 9 14 9 14 ns
Output-to-output skew 3.5 6 3.5 6 ns
tTp Differential-output transition time CL = 15 pF 8 14 8 14 ns
See Figure 3
tpzH Output enable time to high level 9 12 9 12 ns
tpzi Output enable time to low level Cp = 15 pF, 12 20 12 20 ns
tpHz Output disable time from high level See Figure 4 9 15 9 14 ns
tpLz Output disable time from low level 12 15 12 15 ns

{i,
Texas
INSTRUMENTS
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SN55ALS194, SN75ALS194
QUADRUPLE DIFFERENTIAL LINE DRIVERS
WITH 3-STATE OUTPUTS

SYMBOL EQUIVALENTS

DATA SHEET PARAMETER RS-422-A :é R
Vo Voa: Vob V, ] 2
0D2
[Vopil Vo SR
[Vop2i V¢ (RL = 100 Q) <;_2; Voc
AlVop| IVl = [V | 4
Voc [Vos!
AlVoc] Vs - Voo FIGURE 1. DRIVER Vgp AND Vgg
los llsal. llsbl
lo I1xal. |Ixbl

PARAMETER MEASUREMENT INFORMATION

———————— 3v
INPUT 15V 15V
| ov

Y l-ﬂ-tPLH.! . —

9 | + — — — Vonu
Y OUTPUT
) | 15V _1:,\L__
| ! Voi
b

[
|

} Skew»-lltq
I‘——-IPHL—CI ke— tpp H—s]
| |

GENERATOR
(See Note A)

TN T Y
7]
ES
o
H

VoH

Z ouUTPUT
— = — =Vor
TEST CIRCUIT VOLTAGE WAVEFORM

FIGURE 2. PROPAGATION DELAY TIMES

— Py c——-—3V
r - TA
RL- iNPUT_/_—\_
100 2 ov

GENERATOR | t
b e b— 1
(See Note A) | OUTPUT ™ [ ! : ™
1| £ 90%
C, =15 pF OUTPUT i © N
cL L 10%
= C—— " {See Note B} °

TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 3. DIFFERENTIAL-OUTPUT TRANSITION TIMES

NOTES: A. The input pulse is supplied by a generator having the following characteristics: tr = 6ns, tf < 5ns, PRR < 1 MHz, duty
cycle < 50%, Z, = 50 Q.
B. Ci includes probe and stray capacitance.
C. All diodes are 1N216 or TN3064.

Texas {i’
INSTRUMENTS
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SN55ALS194, SN75ALS194

QUADRUPLE DIFFERENTIAL LINE DRIVERS

WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

OuUTPUT

5V

313 200
0~ ¢
y

CL=30pF Y (See Note C)
Q, ee Note
GENERATOR] 5 . Y _ _ 1 (See Note B) ,
(See Note A) s
(o]
= s2
TEST CIRCUIT
OUTPUT — 3V OUTPUT 3v
ENABLE 15V \ ENABLE 15V
INPUT ! oV INPUT  ogy—/!
tPHZ o o v tpzL ¥ e
OUTPUT ~Fosv oH OouTPUT )
$1 CLOSED : S1 CLOSED : 15V
S2 CLOSED §2 OPEN
thLz 1o ey PZH-N 1o vou
OUTPUT | ~15V OUTPUT ! VoH
S1 CLOSED 05V S1 OPEN 15V -
$2 CLOSED 498 $2 CLOSED
. Vou
VOLTAGE WAVEFORMS
NOTES: A. The input pulse is supplied by a generator having the following characteristics: t; < 5ns, tf < 5ns, PRR = 1 MHz, duty
cycle = 50%, Zg = 50 Q.
B. Cy includes probe and stray capacitance.
C. All diodes are 1N916 or 1N3064.
FIGURE 4. DRIVER ENABLE AND DISABLE TIMES
i
TExAs b
INSTRUMENTS
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SN55ALS194, SN75ALS194

QUADRUPLE DIFFERENTIAL LINE DRIVERS

WITH 3-STATE OUTPUTS

TYPICAL CHARACTERISTICS t

Y OUTPUT VOLTAGE
Vs
DATA INPUT VOLTAGE

No Load
4.5 —Outputs Enabled
Ta=25C
4.0 Vec=55V—
S } }
| 35 Vee=5V—|
g | |
£ 3.0 Vee =45V —|
L)
.>- 25
3
g
s 2.0
9
o156
>
1.0
0.5
0
0 05 1.0 1.5 2.0 35 3.0
Vi—Data Input Voltage—V
FIGURE 5
Y OUTPUT VOLTAGE
Vs
ENABLE G INPUT VOLTAGE
4.0 F
Vcc =55V
3.5 |
Vcc=5V
3.0 b
1 Vcc =45V
g 25
°
>
5 20
g
3
C|> 15
o
> 10 V=2V j
RL = 470 Q to GROUND
05 See Note 2
Ta = 25°C
0 | 1 L
0 0.5 1.0 1.5 2.0 25 3.0

V|—Enable G Input Voltage—V
FIGURE 7

Y OUTPUT VOLTAGE
vs
DATA INPUT VOLTAGE

5.0 T
Vee = 5V
4.5 [Outputs Enabled
N
4.0 o Loa]d
> Ta = 125°C
| 3.5
S N\
£ 3.0
s Ta = 70°C Ta = 25°C
|
2.5 +
é Y Ta = 0°C
5 2.0 |
°| ‘/TA = —55°C
o1lb
>
1.0
0.5
0
0 0.5 1.0 1.5 2.0 25 3.0
V|—Data Input Voltage—V
FIGURE 6
Y OUTPUT VOLTAGE
. Vs
ENABLE G INPUT VOLTAGE
5.0 Voo ey T
45|V =2V
RL = 470 Q to Ground
4.0 See Note 2 |
7 3s | '
g " [Ta = 125°C
£ 30 I
S ~ Tp = 25°C
>
= 2.5 +
g T ]0°C
g A = ]
3 20 7a="70%¢ - l
515
. T
> 4 Ta = —-55°C
1.0
e
0.5
(V]
0 0.5 1.0 1.5 2.0 2.5 3.0

Vi—Enable G Input Voltage —V

FIGURE 8

TData for temperatures below 0°C and above 70°C are applicable to SN55ALS194 circuits only.
NOTE 2: The A input is connected to V¢ during the testing of the Y outputs and to ground during the testing of the Z outputs.

{ip
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SH55ALS194, SN75ALS154
JUADRUPLE DIFFERENTIAL LINE DRIVERS
WITH 3-STATE OUTPUTS

Vg-0Output Voltage—-V

VoH —High-Levei Qutput Voitage — v

TYPICAL CHARACTERISTICST

Z OUTPUT VOLTAGE

Vs

ENABLE G INPUT VOLTAGE

5.0
4.5
4.0
3.5
3.0
25
2.0
1.6
1.0
0.5

0

6
T Al T i Vv = H V
vee=55Y R, = 470 Q to Vice nfi 470 Q
Vee=5V See Note 2
(.:C T Tee- 25°C E 5 to Vce
Vee = 45V A > See Note 3
|
§, 4 Ta = 125°C™
£ | |
>, Ta = 70°C
2 L
5 Ta = 25°C
° , ' | |
!O ~4 Tp = 0°C
> 3 | |
/ Ta = -55°C
1 4
0
0 05 1.0 15 20 25 30 o 05 10 15 20 25 3.0
V|—Enable G Input Voltage—V V|—Enable G Input Voltage—V
FIGURE 9 FIGURE 10
HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL QUTPUT VOLTAGE
vs * vs
FREE-AIR TEMPERATURE OUTPUT CURRENT
T T 5.0 T T
Veeg =5V See Note 2
FrloH = —20 mA > 45T = 25°C
See Note 2 I3
g 4.0 =]
3 15 ™\
> 2 —J_ N
- 5 20 AN Lvee=55V
£ L X N o
O 25 \ Vege=5V
B N kol
220 +rVec =45V
z ™
215 NN
. N
ey
o
>
0.5
0
-75 -50 -25 0 25 50 75 100 125 0 -20 -40 60 -80 100

Tp — Free-Air Temperature— °C

Z OUTPUT VOLTAGE

Vs

ENABLE G INPUT VOLTAGE

IoH—High-Level Output Current—mA

FIGURE 11

FIGURE 12

tData for temperatures below 0°C and above 70°C are applicable to the SN55ALS194 circuits only.
NOTES: 2. The A input is connected to V¢ during the testing of the Y outputs and to ground during the testing of the Z outputs.
3. The A input is connected to ground during the testing of the Y outputs and to Vcc during the testing of ihe Z outputs.
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SN55ALS194, SN75ALS194
QUADRUPLE DIFFERENTIAL LINE DRIVERS
WITH 3-STATE OUTPUTS

o © © =]
N w > o

VoL—Low-Level Output Voltage—V
=)

0

80

70

60

50

40

30

lcc—Supply Current—mA

20

10

TYPICAL CHARACTERISTICST

LOW-LEVEL OUTPUT VOLTAGE

LOW-LEVEL OUTPUT VOLTAGE

VS
FREE-AIR TEMPERATURE

Vee =5V
oL = 20 mA
See Note 3
\
\\\
~
-75-50 -25 0 25 50 75 100 125
Ta—Free-Air Temperature— °C
FIGURE 13
SUPPLY CURRENT
Vs
SUPPLY VOLTAGE
Outputs Enabled
No Load
Ta=25°C
INPUTS GROUNDED
INPUTS OPEN
1
—/
0 1 2 3 4 5 6 7 8

Vcc—Supply Voltage—V

FIGURE 15

Icc—Supply Current—mA

vs
OUTPUT CURRENT

10—
0.9 See Note 3 l ’ ‘ l I
- - T T
Ta = 25°C Vee =45 vl /
0.8 /
0.7 Vi
Vee=5V
0.6 cc [// /|
0.5 e
0.4 - .
/ Vece =565V
0.3 /
0.2 .
0.1
0 .
0 10 20 30 40 50 ‘60 70 80 90 100
loL—Low-Level Output Current—mA
FIGURE 14
SUPPLY CURRENT
vs
SUPPLY VOLTAGE
AT T
A Inputs Open or Grounded /
35 + Outputs Disabled
No Load /
30} Tp=25°C /]
25 //
20 /
15 /
10 /
5 //
0
0 1 2 3 4 5 6 7 8

Vcc—Supply Voltage—V

FIGURE 16

T Data for temperatures below 0°C and above 70°C are applicable to the SN55ALS194 circuits only. .
NOTE 3: The A input is connected to ground during the testing of the Y outputs and to Ve during the testing of the Z outputs.
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SN55ALS194, SN75ALS194
QUADRUPLE DIFFERENTIAL LINE DRIVERS
WITH 3-STATE OUTPUTS ‘

TYPICAL CHARACTERISTICS

SUPPLY CURRENT
Vs

FREQUENCY
60 T T TTTTT T TTT
Ve =5V
Input = 0to 3V
50 — Duty Cycle = 50%
E CL = 30 pF to All Outputs /
L a0
c
e
5
I} /
> 30 )
g /]
2 A
a LA
I 20 we=
8} 1]
°
10
0
10 k 100 k ™ 10M 100 M
f—Frequency—Hz
FIGURE 17
i
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SI\I55AI.S195, SN75ALS195
QUADRUPLE DIFFERENTIAL LINE RECEIVERS
WITH 3-STATE GUTPUTS

D2928, JUNE 1986 —REVISED JUNE 1990

® Meets EIA Standards RS-422-A and
RS-423-A

® Meets CCITT Recommendations V.10,
V.11, X.26, and X.27

® -7 Vto7V Common-Mode Range With
200-mV Sensitivity

3-State TTL-Compatible Outputs
High Input Impedance . . . 12 kQ Min
Input Hysteresis . . . 120 mV Typ
Single 5-V Supply Operation

Low Supply Current
Requirement . . . 35 mA Max

® Improved Speed and Power Consumption
Compared to MC3486

description

The SN55ALS195 and SN75ALS195 are
monolithic quadruple line receivers with 3-state
outputs designed using Advanced Low-Power
Schottky technology. This technology provides
combined improvements in die design, tooling
production, and wafer fabrication, which in turn,
provide lower power consumption and permit
much higher data throughput than other designs.
The devices meet the specifications of EIA
Standards RS-422-A and RS-423-A. The 3-state
outputs permit direct connection to a bus-
organized system with a fail-safe design that
ensures the outputs will always be high if the
inputs are open.

SN55ALS195, SN75ALS195 . . . J PACKAGE

(TOP VIEW)

18" UrelJvee
1Az 1s[]48
1vY[Qs  14J4A
1,2EN[Ja  13[]4vY
2vy[ds  12[]3.4EN
2ae  n[Jay
2807  10[]3A
GND [8 9[]38

SN55ALS195 . . . FK PACKAGE
(TOP VIEW)

1Y
1,2EN
NC
2Y
2A

NC —No internal connection

The devices are optimized for balanced multipoint bus transmission at rates up to 20M b/s. The input
features high input impedance, input hysteresis for increased noise immunity, and an input sensitivity of
+200 mV over a common-mode input voltage range of +7 V. The devices also feature an active-high
enable function for each of two receiver pairs. The SN55ALS195 and SN75ALS195 are designed for
optimum performance when used with the SN55ALS194 and SN75ALS194 quadruple differential line

drivers.

The SN55ALS195 is characterized for operation from —55°C to 125°C. The SN75ALS 195 is characterized

for operation from 0°C to 70°C.

PRODUCTION DATA decuments contain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments

TeExas

standard warranty. Production processing does not
necessarily include testing of all parameters. lNST RUMENTS
POST OFFICE BOX 655303 » DALLAS, TEXAS 75265

. Copyright © 1990, Texas Instruments Incorporated
{I’

2-305



SN55ALS195, SN75ALS195
QUADRUPLE DIFFERENTIAL LINE RECEIVERS
WITH 3-STATE OUTPUTS

logic symbolt logic diagram
4
1,2EN EN 4
1.2EN__>—
1 2 oo o 3 .y !
1B L N 2
2a £ 5 1A 3
7 2y 1 —— 1Y
2B 1B :
3.4EN 12 EN 6
2A—— . 5
an 10 oD oy 7 iy 2y
3B I N v 2B
14
4A 1—5-—— 13 ay
4 ——D -
12
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 3.4EN
IEC Publication 617-12.

Pin numbers shown are for the J package.

FUNCTION TABLE (EACH RECEIVER)

DIFFERENTIAL INPUTS ENABLE OUTPUT
A—B Y
Vip =02V H H
-0.2V <V|p <02V H ?
Vip = -0.2V H L
: X L 4

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

EXAS ‘QP
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SN55ALS195, SN75ALS195
QUADRUPLE DIFFERENTIAL LINE RECEIVERS
WITH 3-STATE OUTPUTS

schematics of inputs and outputs

EQUIVALENT OF EACH A OR B INPUT EQUIVALENT OF G OR G INPUTS TYPICAL OF ALL OUTPUTS
Vee * -— Vee - - _—1[— Vce
ke ¢ 500 <
NOoM 2 b3
3 22 ka NOM
NOM J

INPUT OUTPUT

INPUT

GND P — —

GND

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

Supply voltage, VCC (see Note 1) ... ..o e, 7V
Input voltage, A or Binputs, V| .. ... ... +15 V
Differential input voltage (see Note 2) . ............. ... .. . . ... +15 V
Enable input voltage . . ... ... ... . . 7V
Low-level OUTPUL CUITENT . . .. ..ottt e e 50 mA
Continuous total dissipation . . . .............................. See Dissipation Rating Table
Operating free-air temperature range: SN65ALS195 . ... ................... —-55°C to 125°C

SN75ALS195 ...... e e *0°C to 70°C
Storage temperature Fange . .. .. ... ....ue et —-65°C to 150°C
Case temperature for 60 seconds: FK package . ............. ... .. 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package ............ 300°C

tStresses 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 conditons’’
is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal.
2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input.

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
FK 1375 mW 11.0 mw/°C 880 mwW 275 mW
J (SN55ALS195) 1375 mW 11.0 mw/°C 880 mw 275 mW
J (SN75ALS195) 1025 mW 8.2 mW/°C 656 mwW N/A

EXAS “4‘
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SN55ALS195, SN75ALS135
QUADRUPLE DIFFERENTIAL LINE RECEIVERS
WITH 3-STATE OUTPUTS

recommended operating conditions

SN55ALS195 SN75ALS195

MIN NOM MAX | MIN NOM MAX | UNIT
Supply voltage, Ve 4.5 5 5.5 | 4.75 5 5.25 \Y
Common-mode input voltage, V|c +7 +7 \
Differential input voltage, Vip +12 +12 \
High-level input voltage, V|H . 2 2 \Y
Low-level input voltage, V|_ 0.8 0.8 \]
High-level output current, loH —400 -400 uA .
Low-level output current, lg| 16 16 mA
Operating free-air temperature, Ta -55 125 [o] 70 °C

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

PARAMETER TEST CONDITIONS ' MIN TYP! MAX UNIT
VT4 Positive-going threshold voltage 200 mV
V1 _ Negative-going threshold voltage —-2008 mV
Vhys Hysteresis{ 120 mV
Vik  Enable-input clamp voltage Vee = MIN, I} = =18 mA -1.5 \
VoH High-level output voltage :;CHC 2’“?'400 WA, \S/LEe) F_igj:)eo:]\/' 25 3.6 \%
Vee = MIN loL = 8 mA 0.45
VoL Low-level output voltage Vip = —200 mV, \%
' See Figure 1 loL = 16 mA 0.5
Vee = MAX, ViL = 0.8V, 20
loz High-impedance state output current Vip = 3V, Vo =27V uA
Vee = MAX, VL = 0.8V, ~20
Vig = 3V, Vg = 0.5V
" Line input current Other input at 0 V, Vee = MIN, Vp = 16V 0.7 1.2 mA
See Note 3 Voo = MAX, V) = =15V 1.0 -1.7
| High-level enable-input current V = MAX Vin = 2.7V 20 A
Ho e P cc Vi = 5.25 V 100 | *
/TR Low-level enable-input current Vee = MAX, ViL =04V -100 uA
Input resistance 12 18 kQ
log  Short-circuit output current zgc==OtV|AXI \S/LZ I\Tofe \2 -15 -78 -130 | mA
Icc  Supply current Vee = MAX, Outputs disabled 22 35 mA

tFor conditions shown as MIN or MAX, use the appropriate values specified under recommended operating conditions.

TAll typical values are at Vcc = 5V, Ta = 25°C.

5The algebraic convention, in which the less positive limit is designated minimum, is used in this data sheet for threshold voltage levels only.
YHysteresis is the difference between the positive-going input threshold voltage, VT 4, and the negative-going input threshold voltage, V1 —.
NOTES: 3. Refer to EIA Standard RS-422-A and RS-423-A for exact conditions.

4. Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
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SN55ALS195, SN75ALS195
QUADRUPLE DIFFERENTIAL LINE RECEIVERS
WITH 3-STATE OUTPUTS

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

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tpLH Propagation delay time, low- to high-level output| Vip = O Vto 3V, CL = 16 pF,| _ 15 22 ns
tpHL  Propagation delay time, high- to low-level output| See Figure 2 15 22 ns
1 Output enable time to high level 13 25

PZH P - g CL = 15 pF, See Figure 3 ns
tpzL  Output enable time to low level 10 25

1] Output disable time from high level - 19 25

PHZ Py - - 9 CL = 15 pF, See Figure 3 ns
tpLz  Output disable time from low level 17 22

PARAMETER MEASUREMENT INFORMATION

Vip T

VoH

T'OL loH
(+) (=)

VoL

. ]

FIGURE 1. VOH. VoL

GENERATOR 3 OUTPUT
(see Note A) $50¢Q
|
1 CL = 15 pF
= (see Note B) —ltPLH "— ‘—"‘PHL,‘—
| —— =VOH
1.5V

1.3V
QUTPUT

VoL

2v
TEST CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle =< 50%, Zoyt =

50 Oty < 6 ns, tf < 6 ns.
B. Ci includes probe and jig capacitance.

FIGURE 2. PROPAGATION DELAY TIMES

Texas ‘Q.’F
INSTRUMENTS

POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 2-309



SN55ALS195, SN75ALS195
QUADRUPLE DIFFERENTIAL LINE RECEIVERS
WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

swi1

+25V OUTPUT
~-25V—O0 ) sw2

O—5V

(see Note C)

CL = 15 pF Sw3
GENERATOR ! ] * (see Note B) [

S
< —_—
(see Note A) ::51 Q =

- TEST CIRCUIT

tpzL

tPzH 3V

SW1to 25V INPUT - — =15V
INPUT
i SW2 open SW1to -2.5V
SW3 closed =0V 52 closed

|
tpzL-—b  je— SW3 open
|

: | VoH 45V
OUTPUT \ % — —15V OUTPUT _-/_—\_—_1_5 v
—_— 0V

VoL
1 tpLz
PHZ sy v 3v
SW1to -2.5V
SW1to 2.5V INPUT 15V e
INPUT 1.5v SW2 closed i closed
| SW3 closed | _ov SW3 closed
| — —ovV |
tPHZ —H| :““ tz—p  je—
' \Y ‘ : — — — 14V
| OH
OUTPUT : OuTPUT 0.5V
\Y
—— —14V oL

VOLTAGE WAVEFORMS

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, Zgyt =
50 Q,tr < 6 ns, tf < 6 ns.

B. Ci includes probe and jig capacitance.
C. All diodes are 1N3064 or equivalent.

"FIGURE 3. ENABLE AND DISABLE TIMES
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SN55ALS195, SN75ALS195

QUADRUPLE DIFFERENTIAL LINE RECEIVERS

WITH 3-STATE OUTPUTS

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE
Vs
ENABLE VOLTAGE

5 T T
ViD = 200 mV | |
vic = 0 Vee = 55V
4| AL = 8 k2 to GND cC = 5>
> Ta = 25°C Vcc=5\)
o 1 t
§'3 Vee =45V
©
>
5
Q
52
9
(=]
>
1
0

0 0.5 1 1.5 2 2.5
Enable Voltage—V

FIGURE 4

OUTPUT VOLTAGE
vs
ENABLE VOLTAGE

6 i " T T
Vec =55V VID = —200 mV
5 Vecc =5V Vic=0
V?:C=4:5V RL = 1kQ to Vcc
> Ta = 25°C
L,
2
S
- 3
3
=
3
[e)
| 2
()
>
1
0

(1] 0.5 1 1.5 2 2.5
Enable Voltage—V

FIGURE 6

OUTPUT VOLTAGE
Vs
ENABLE VOLTAGE

4 ' | |
Ta = 125°C T —
FTA = 70°C =¥ E%
TA = 25°C
; Ta = -55°C
> 3FTp = 0°C
s
o
£
s
- 2
3
Q
5
T
£, Veg = 5V
Vip = 200 mV
Vic=0
RL = 8 k@ to GND
0 | |

0 0.5 1 1.5 2 2.5 3
Enable Voltage—V

FIGURE 5

OUTPUT VOLTAGE
vs
ENABLE VOLTAGE

6
5
S l¢— Tp = —55°C
qI)4 /—TA = 0°C
-4 : [~ Ta = 25°C™
5 |~ Ta = 70°C
>3 [_—~Ta = 125°C_|
2 T
5 L1
<) "4
12 1 T
o Vee =5V
Vip = — 200 mV
1 Vic = 0 |
RL = 1kQ to Vcc
0 } t

(V] 0.5 1 1.5 2 25 3
Enable Voltage—V

FIGURE 7

TData for temperatures below 0°C and above 70°C, and below 4.75 V and above 5.25 V, are applicable to SN55ALS195 circuits only.
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SN55ALS195, SN75ALS195
QUADRUPLE DIFFERENTIAL LINE RECEIVERS
WITH 3-STATE OUTPUTS

TYPICAL CHARACTERISTICST

OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
Vs Vs
DIFFERENTIAL INPUT VOLTAGE FREE-AIR TEMPERATURE
B v T 5'V T T 4 T
cc = T —
fVic = -12Vto 12V > '0H=°]A/
Llo=0
4 o IoH = —400 pA
> | Ta = 25°C g il .
g 3
| G //
3 >
s .
53 g
> 3
= S 2
£ g
32 ®
Q vVTo v VT4 '_é',
S T 1
1 L Vee = 5V
>O - Vip = 200 mV
Vic=0
0 0 1 1 1
-200 -100 0 100 200 -75-50 -25 0 25 50 75 100 125
V|p — Differential Input Voltage—mV Tpa—Free-Air Temperature— °C
FIGURE 8 FIGURE 9
HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
Vs Vs
HIGH-LEVEL OUTPUT CURRENT HIGH-LEVEL OUTPUT CURRENT
5 T T T~ 5 T T T T
Vip = 200 mV Vec =5V
> Vic =0 7 > 4.5 Vip = 200 mV
‘;-’,4 N Ta = 25°C 2 a4 Vic=0 ]
g £
3 M S35
> \ ~ TA = -55°C
33> \\\ Vee = 5.5V g 3 N ‘
g - = g Ta = 0°C
E NN N vee =5V 325 N b
s | AN \\;S, l-vee = 45V 3 Ta = 25°C
52 < \< 8 2rqas 70°c)\\\\ -
< NN 515 TN
2 T = N
T 1 \\\\\ | Ta- s c\\\\\
T X
o \\ S \\ R\
” i NN
. AN 0

0 -20 -40 -60 -8 -100 0 -20 -40 -60 -80 -100
IoH—High-Level Output Current—mA loH—High-Level Output Current—mA

FIGURE 10 FIGURE 11

TData for temperatures below 0°C and above 70°C, and below 4.75 V and above 5.25 V, are applicable to SN55ALS195 circuits only.
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SN55ALS195, SN75ALS 135
QUADRUPLE DIFFERENTIAL LINE RECEIVERS
WITH 3-STATE OUTPUTS

TYPICAL CHARACTERISTICSt

LOW-LEVEL OUTPUT VOLTAGE
Vs
FREE-AIR TEMPERATURE

©.40 —
Vee =5V
> 0.35 - VIp = =200 mV
q'g, Vic = 0
§ 0.30
5
z 0.25
5 0. 3
a I~
3 lp = 8 mA
3 0.20 ~~_ |l
% 0.15 |—1
o 0.1¢
2 io = o\\
o P,
- 0.10 ~_
5L r—
£ 0.05

-75 -50 -26 0 25 50 75 160125

Tp—Free-Air Temperature— °C

FIGURE 12
LOW-LEVEL OUTPUT VCOLTAGE LOW-LEVEL OUTPUT VOLTAGE
Vs vs
LOW-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT
0.8 \[l T . STV l , } 0.8 Vo = 5V
CC = %5 V™ Vip = —200 mA
T 07 —vy¢g = 5V > 07 WD = - m ‘
$ "CC=5-5"\\7\/ ) | | / /[ /
£ 0.6 - S 0.6 TA = 70°C / /
> s Sl PSS A X
-1 . 7 = U. + + AN
.:& /// 2 TA =\125°c/)97 1A = 0°cC
'/ 5
© 04 " 804 // S
: : A ] 5
03 303 VA |
z , 5 / Ta = 25°C
= 0.2 - 0.2
' [
3 / ViD = —200 mV " 4
(=]
> 0.1 Vic = 0 S o1
o Ta = 25°C o
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
lo|.—Low-Level Output Current—mA lgL—Low-Level Output Current—mA
FIGURE 13 FIGURE 14

TData for temperatures below 0°C and above 70°C, and below 4.75 V and above 5.25 V, are applicable to SN55ALS195 circuits only.
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SN55ALS195, SN75ALS195
QUADRUPLE DIFFERENTIAL LINE RECEIVERS
WITH 3-STATE OUTPUTS

TYPICAL CHARACTERISTICST

SUPPLY CURRENT SUPPLY CURRENT
Vs Vs
SUPPLY VOLTAGE FREE-AIR TEMPERATURE
50 T T T
Vip = —200 mV 30 I | I
a5tVvic = 0 ) Vgg = 5.5V
Ip=0 25 t $ :
q 40 Ta = 25°C “é Ve = BV
£ 35 # [ 7 |
| & 20 i )
b g Ve = 45V
230 g
=4 DISABLED Ia}
Q25 »18
s AEN ABLED g
g 20 A 3
@
15 Q
3 /| o
10 v 5 |ViD = —200 mV
/ Outputs Enabled
5 - g =0
0 i i i
00 1 2 3 a 5 6 7 8 -75 —-50 —~25 0 25 50 75 100 125
Ve —Supply Voltage—V Tpa—Free-Air Temperature— °Cc
FIGURE 15 FIGURE 16
SUPPLY CURRENT SUPPLY CURRENT
Vs Vs
DIFFERENTIAL INPUT VOLTAGE FREQUENCY
30 40 T TTITIT T T T T T
‘ l Vege =5V /
35 VI = +1.5V Sguare Wave A
25 T ——gVCcCc = 5.5V Cp = 15 pF
‘é ! I < 30 1 Four Channels Driven
] T —nVcc =5V £ Ta = 25°¢C Ly
= 20 T 1 £ o5 7
8 .  Vge = 45V § =
8 3 1
> 15 © 20
g 5
Q o
3 =]
? 10 @ 18
3}
L lo=0 _8 10
5t Outputs Enabled
Vic=0 5
Ta = 25°C
0 L ) L 0
—200 -100 0 100 200 10 k 100 k 1M 0M 100 M
V|p — Differential Input Voltage—mV f—Frequency—Hz
FIGURE 17 FIGURE 18

TData for temperatures below 0°C and above 70°C, and below 4.75 V and above 5.25 V, are applicable to SN55ALS195 circuits only.
u’
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SN55ALS195, SN75ALS195
QUADRUPLE DIFFERENTIAL LINE RECEIVERS
WITH 3-STATE OUTPUTS

TYPICAL CHARACTERISTICS T

INPUT RESISTANCE

Vs
FREE-AIR TEMPERATURE
30
25 /
7~
20
L

-
(=]

r]— Input Resistance —k{
-
o

0 -
-75 ~-50 -256 0 25 50 75 100 125

Tpa—Free-Air Temperature— °C

FIGURE 19

SWITCHING CHARACTERISTICS

Vs

FREE-AIR TEMPERATURE

30 r .
Vgec =5V
CL = 15 pF
25 tPHZ
° tpLZ
c t
| 20 tPLH-\ PLH— | 4
1]
o PLZ
£ tPHL \
= 15 Y 4
| t
E— =] /rtPHLPZH
f‘_ﬂ — /‘/ t
$ 10 £ PZL
) PZH tPHZ
5

0
-75-50-25 0 25 50 75 100 125

Tp—Free-Air Temperature— °C

FIGURE 21

INPUT CURRENT
Vs
INPUT VOLTAGE

3 T T
Ta = 25°C

2
E:
1 =
A
§ L
30
5 L
2 —
T -1

-2

-3
-20 -15 -10 -5 0 5 10
Vi—Input Voltage to GND—V

FIGURE 20

15 20

PROPAGATION DELAY TIME

Vs
SUPPLY VOLTAGE
20 T T T
CL = 15 pF
. '8rTa=25°C
'|= 16 tPHL |
QE’ - |
U

£ 14 tPLH
>
8 12
[
o
c 10
2
=
> 8
©
&
s 6
% a
o

2

]

4546 4.7 48 49 505.15.2 5354 55

-V —Supply Voltage—V

FIGURE 22

TData for temperatures below 0°C and above 70°C, and below 4.75 V and above 5.25 V, are applicable to SN55ALS195 circuits only.
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SN65076B, SN75076B
DIFFERENTIAL BUS TRANSCEIVERS

D3407, JANUARY 1890

Bidirectional Transceiver

Designed for Muitipoint Transmission in
Noisy Environments Such as Automotive
Applications

3-State Driver and Receiver Outputs
Individual Driver and Receiver Enables

® Wide Positive and Negative Input/Output
Bus Voltage Ranges

Driver Output Capability. . . =10 mA Max

® Thermal Shutdown Protection
® Driver Positive and Negative Current
Limiting

@® Receiver Input Impedance . . . 12 kQ Min
® Receiver Input Sensitivity . . . 2200 mV
® Receiver Input Hysteresis . . . 50 mV Typ
® Operates from Single 5-V Supply
® Low Power Requirements

description

The SN65076B and SN75076B differential bus
transceivers are monolithic integrated circuits
designed for bidirectional data communication
on multipoint bus transmission lines. They are
designed for noisy environments, where a low-
impedance termination to ground is required.

The SN65076B and SN75076B combine a
differential line driver and a differential input line
receiver, both of which operate from a single 5-V
power supply. The receiver has an active-low
enable. The driver differential outputs and the
receiver differential inputs are connected
internally to form differential input/output (I/0)
bus ports that are designed to offer minimum
loading to the bus whenever the driver is disabled
or Vcc = 0. These ports feature wide positive
and negative common-mode voltage ranges
making the device suitable for party-line

D OR P PACKAGE
(TOP VIEW)

RO+ U s[Jvee

RE[]2 0A

D[]3 s/ 1B
GND [Ja 5[] GND

FUNCTION TABLE -

(DRIVER)
INPUT OUTPUTS
D A B
H H L
L [

TThese levels assume that the
open-collector outputs (A) and
the open-emitter outputs (B) are
connected to a pullup and pull-
down resistor, respectively.

FUNCTION TABLE (RECEIVER)

DIFFERENTIAL INPUTS | ENABLE OUTPUT
A-B RE R
Vip =202V L L
-02V<V)p<02V L ?
Vp= -0.2V L H
X H 4
H = high level, L = low level, ? = indeterminate,
X = irrelevant, Z = high impedance (off)

logic symbol T

w
v
A
V
I Y §
Yy
[0 RN
@ >

q
R —v1 .D'[ -

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

logic diagram (positive logic)

applications.
-
b 3
RE -2 ,
4 A
R — o 6 BUS
p——e——B
PRODUCTION DATA documents contain information . Copyright © 1990, Texas Instruments Incorporated
current as of publication date. Products conform to /) :
spec:‘ﬁc:tions per tlll,e t;rm's of Texas Inst;umente: TEXAS
standard warranty. Production processing does no
necessarily inclu? testing of apll pnramgters. lNST RUMENTS '
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SN65076B, SN750768B
DIFFERENTIAL BUS TRANSCEIVERS

description (continued)

The driver is designed to handle loads up to 10 mA of sink and source current. The driver features positive-
and negative-current limiting and thermal shutdown for protection from line fault conditions. Thermal
shutdown is designed to occur at a junction temperature of approximately 150°C in the P package and
170°C in the D package. The receiver features a minimum input impedance of 12 k{2, an input sensitivity
of +200 mV, and a typical input hysteresis of 50 mV.

The SNB5076B is characterized for operation from —40°C to 105 °C and the SN75076B is characterized
for operation from 0°C to 70°C.

Ve EQUIVALENT OF EACH INPUT TYPICAL OF A /O PORT
- ¢ —— Vce
Req
-9 16.8 k2
$ NOM {960 @
INPUT —¢ 3 NOM
S
L - & ,; GND
INPUT/OUTPUT
Driver Input: Rgq =3 k§2'NOM PCRT
TYPICAL OF B 1/0O PORT TYPICAL OF RECEIVER OUTPUT
- ° -V, — =% Vcc
ce 385
{noMm
4
168k s -
NOM € 960 ©
W@ NOM __
960 © * OUTPUT
NOM
j ——— -
— - pe —— GND
INPUT/OUTPUT
PORT

o,

0
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SN65076B, SN75076B
DIFFERENTIAL BUS TRANSCEIVERS

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

Supply voitage, Vo {see Note 1) . .. oo, 7V
Voltage at any bus terminal. . .. ... ... . .. . . -10V to 15V
Enable input voltage . . . ............ . ... . ... e 5.5V
Continuous total power dissipation {see Note 2) ... ............... See Dissipation Rating Table
Operating free-air temperature range: SN6B5O76B. . ... .................... —-40°C to 105°C

SN7BO76B .. ... ... ... 0°C to 70°C
Storage temperature range . ... ... ...t u e —65°C to 150°C

Lead temperature 1,6 mm {1/16 inch) from the case for 10seconds . . . . . .............. 260°C

NOTES: 1. All voltage values, except differential input/output bus veltage, are with respect to network ground terminal.

DISSIPATION RATING TABLE

PACKAGE Tp =< 25°C DERATING FACTOR Ta = 70°C Ta = 106°C
POWER RATING  ABOVE Tp = 25°C POWER RATING POWER RATING
D 725 mW 5.8 mw/°C 464 mW 261 mW
P 1100 mW 8.8 mW/°C 702 mW 396 mW

recommended operating conditions

MIN  TYP MAX UNIT

Supply voltage, Voo ) 4.75 5 5.25 \Y

Voltage at any bus terminal (separately or common mode), Vjor Vic _13 \%

High-level input voltage, Viy D and RE 2 \

Low-level input voltage, V). D and RE 0.8 \2

Differential input voltage, V|p {s2e Note 2) +12 \2

High-level output current, IgH Driver (A) —10 mA

Receiver —-400 pA

Low-level output current, Ig Driver (&) 10 mA
Receiver 8

Operating free-air temperature, T SN650768 —40 105 °C
i SN750768 . 4] 70

NOTE 2: Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B.

TeExas ‘t’f

INSTRUMENTS

POST OFFICE BOX 655303 » DALLAS, TEXAS 75266 2-319



SN65076B, SN75076B
DIFFERENTIAL BUS TRANSCEIVERS

DRIVER SECTION

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

PARAMETER TEST CONDITIONS MiN TYPY  MAX | UNIT
VIK Input clamp voltage ] = —18 mA -1.5 \Y
Vo Output voltage V=2V, lo =0 0 6 \
VoD1 Differential output voltage lp=0 1.6 6 \Y
Vobp2 Differential output voltage See Figure 1 1.5 5 \
io Output current V) =08V xg Z 1'27\/\/ —~0.; mA
[IT¥] High-level input current Vi =24V 20 uA
IR Low-level input current Vi =04V —400 RA
Vo= -7V —250
los Short-circuit output current Vo =0 150 mA
Vo = Vce 250
Vo =12V - 250
Icc Supply current (total package) No load 30 mA

TAll typical values are at Vg = 5 Vand Tp = 25°C.

driver switching characteristics, Vcc = 5V, TA = 25 °Cc

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
1, Diff tial-output turn-on ti 60 90
on | eren !a output turn-on |.me See Figure 3 ns
toff Differential-output turn-off time 75 110 ns

Texas ‘Q’?
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SN65076B, SN75076B
DIFFERENTIAL BUS TRANSCEIVERS

RECEIVER SECTION

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

PARAMETER TEST CONDITIONS MIN TYPT MAX | uNIT
VTH  Differential-input high-threshold voitage Vo = 2.7V, lo = -0.4 mA 0.2 \
V1L  Differential-input low-threshold voltage Vo =05V, lop = 8mA -0.2% \
Vhys Hysteresis 3 50 mV
VK Enable-input clamp voltage I = —18 mA -1.5 \%
VoH  High-level output voltage \S/LZ ingl:r:(;o MV, loH = —400 pA, 2.7 \
VoL Low-level output voltage \S/;[e) F=igu_r:(;o mV, loL = 8 mA, 0.45 \%
loz High-impedance-state output current Vo =04Vto24V +20 HA
Iy Line input current g::e;‘;r::u:: =ov. x: : 1_27\</ -0.; mA
K High-level enable-input current ViH = 2.7V 20 nA
liL Low-level enable-input current ViL =04V -100 pA
T Input resistance 12 kQ
los Short-circuit output current -15 -85 mA
Icc Supply current (total package) No load 30 mA

TAll typical values are at Vee = 65V, Ta = 25°C.
tThe algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for threshold

voltage levels only.
§Hysteresis is the difference between the positive-going input threshold voltage, VT 4, and the negative-going input threshold voltage, V_.
NOTE 3: This applies for both power on and power off.

receiver switching characteristics, Vgcc = 5V, Ta = 25°C

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
tpLH  Propagation delay time, low-to-high-level output Vip =0to 3V, 21 35 ns
tpHL  Propagation delay time, high-to-low-level output CL = 15 pF, See Figure 4 23 35 ns
1 Output enable time to high level 10 20 ns

PZH i - 9 CL = 15 pF, See Figure 5
tpzL  Output enable time to low level 12 20 ns
Output disable time fi high level 20 35
tpHZ utpu !sa i e from high leve CL = 15 pF, See Figure 5 ns
tpLz  Output disable time from low level 17 25 ns
TExAs b
INSTRUMENTS
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SN65076B, SN75076B
DIFFERENTIAL BUS TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION
5V

910 @

3 b4 A Vip
Vob2 %450 Q f VoH

B

J3 +oL “'OH
iS‘IO Q VoL
L L

FIGURE 1. DRIVER Vop2

5V

——— 3V
ge0s _]'[_\_
I A : i ov
1
%450 0 oUTPUT ton —je-» jep— toff
GENERATOR ° | | !
50 Q ¢ B .
(See Note A) U 1 | P =35V
910 @ 71X CL = 50 pF OUTPUT  50% 50%
== (See Note B) 3 ~=1V
TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY TIMES
—— — — 3V
GENERATOR <
gs1e ! i ov
(See Note A) 15V |
CL=15pF e tpHL
‘ l ~ tpLH —i—P
’é-" (See Note B) | _.:___ — Vou
ov = OUTPUT
VoL
TEST CIRCUIT VOLTAGE WAVEFORMS

FIGURE 4. RECEIVER PROPAGATION DELAY TIMES

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 500 kHz, 50% duty cycle, t; < 6 ns,
t < 6 ns, Zoyt = 50 Q.
B. Ci includes probe and jig capacitance.

EXAS *’?
INSTRUMENTS
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SN65076B, SN75076B
DIFFERENTIAL BUS TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION

15V S1
S2
2k
—15V—-0 v
CcL=15pF|
= 25k 1N916 OR EQUIVALENT
< .
(See Note B)
GENERATOR 3 50 -
2
(See Note A) b3 <
= TEST CIRCUIT -
______ 3v —— — — —3V
INPUT ———=15V INPUT —_— 15V
| §$1t0 1.5V S1to —1.5V
| 0V S2 open I 0V S2closed
tpzH —»| — S3 closed 1 S3 open
|
| VoH
OuUTPUT
OUTPUT

S1to1.5V S1to—-15V
S2 closed S2 closed
83 closed S3 closed
|
—_——— =1.3V
OUTPUT OuTPUT
VoL

VOLTAGE WAVEFORMS
FIGURE 5. RECEIVER OUTPUT ENABLE AND DISABLE TIMES

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 500 kHz, 50% duty cycle, tr < 6 ns,
tf < 6 ns, Zgyt = 50 Q.
B. Cy includes probe and jig capacitance.

Texas “f‘
INSTRUMENTS
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SNG65076B, SN75076B
DIFFERENTIAL BUS TRANSCEIVERS

TYPICAL CHARACTERISTICS

RECEIVER HIGH-LEVEL OUTPUT VOLTAGE RECEIVER HIGH-LEVEL OUTPUT
Vs ) VS
HIGH-LEVEL OUTPUT CURRENT . FREE-AIR TEMPERATURE
5 —— ) 1 T
Vip=02V | Vec =5V
>| Ta = 25°C > Vip = 200 mV
o A I | lon = -440 4A
g 4 gar
: :
2 N s [
g 3 N s 3
5 N 2
1S} N 5
k] N Vcc=5.25V <)
3z 2 N - oo ®
- \: Vee=5V 22
5 475V Z
T Vce =4 )
T E:
. N :
1
=1 \ 5
>
0
0 -10 -20 -30 -40 -50 o
1oH—High-Level Output Current—mA -40 -20 0 20 40 60 80 100 120
T —Free-Air Temperature— °C
FIGURE 6 FIGURE 7
RECEIVER LOW-LEVEL OUTPUT VOLTAGE RECEIVER LOW-LEVEL OUTPUT VOLTAGE
vs vs
RECEIVER LOW-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURE
0.6 T 0.6 T T v
Veec =5V / Vece =5V
> Ta=25°C / S Vip = -200 mV
L 05 | 0.5FloL = 8 mA
2 d )
e
s g
2 o4 S04
3
g 5
F] N g
© o3 303 I
H / s
3 / ;
z 0.2 -
.3 / 2 0.2
IR S
0.1 |
2 0.
> 3o
>
0
0 5 10 15 20 25 30 0
loL—Low Level Qutput Current—mA -40 -20 O 20 40 60 80 100 120
TA—Free-Air Temperature— °C
FIGURE 8 FIGURE 9

EXAS "9
INSTRUMENTS
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SN65076B, SN75076B
DIFFERENTIAL BUS TRANSCEIVERS

TYPICAL CHARACTERISTICS

RECEIVER OUTPUT VOLTAGE

RECEIVER OUTPUT VOLTAGE

POST OFFICE BOX 655303 ¢ DALLAS, TEXAS 75265

Vs Vs
ENABLE VOLTAGE ENABLE VOLTAGE
Vip=02V | ' 6 | | ' '
- Load = 8 kO t d Vge=5.25 v Vip=-02V
Toa_ 5°C 0 groun 5 i 1 Load = 1 kQ to Voo
L Ta= — Ve =5.25 v— | I Ta=25°C
> Veec =475 v |
1 ; { 7 Vee =5V
g Vee=5V — g 4
5 Vec =475V | 8
> °
3 z 3
[=3 3
: ¢
1 OI 2
o o)
> >
1
(]
0 05 1 15 2 25 3 0 05 1 15 2 25 3
V|—Enable Voltage—V Vi—Enable Voltage—V
FIGURE 10 FIGURE 11
TYPICAL APPLICATION
Vee Vee
£C
Ed
3 2
e i 32 % 1
= ‘ b -
FIGURE 12. TYPICAL APPLICATION CIRCUIT
T 1/
EXAS
INSTRUMENTS
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

D2619, JULY 1985—REVISED SEPTEMBER 1989

Bidirectional Transceiver

Meets EIA Standards RS-422-A and RS-485
and CCITT Recommendations V.11 and
X.27

® Designed for Multipoint Transmission on
Long Bus Lines in Noisy Environments

3-State Driver and Receiver Outputs
Individual Driver and Receiver Enables

Wide Positive and Negative Input/Output
Bus Voitage Ranges

Driver Output Capability. . . £60 mA Max

® Thermal Shutdown Protection
® Driver Positive and Negative Current
Limiting

® Receiver Input Impedance . . . 12 kQ Min
® Receiver Input Sensitivity . . . £200 mV
® Receiver Input Hysteresis . . . 50 mV Tyb
® Operates from Single 5-V Supply
® Low Power Requirements

description

The SN65176B and SN75176B differential bus
transceivers are monolithic integrated circuits
designed for bidirectional data communication
on multipoint bus transmission lines. They are
designed for balanced transmission lines and
meet EIA Standard RS-422-A and RS-485 and
CCITT Recommendations V.11 and X.27.

The SN65176B and SN75176B combine a
3-state differential line driver and a differential
input line receiver both of which operate from
a single 5-V power supply. The driver and
receiver have active-high and active-low
enables, respectively, that can be externally
connected together to function as a direction
control. The driver differential outputs and the

D, JG, OR P PACKAGE
(TOP VIEW)

Y 8[]Vce
RE[]2 7108
DE[]s 6[JA
D[4 5[JGND

FUNCTION TABLE (DRIVER)

INPUT ENABLE OUTPUTS
D DE A B
H H H L
L H L H
X L z z

FUNCTION TABLE (RECEIVER)

DIFFERENTIAL INPUTS ENABLE ouUTPUT
A-B RE R
Vip=0.2V L H
-0.2V<V|p<02V L ?
Vip<—-0.2vV L L
X H z
H = high level, L = low level, ? = indeterminate,
X = irrelevant, Z = high impedance (off)
logic symbol T
DE 8) |EN1
RE Q)_m‘ENz
<8
p W > v NG A
—
19~ «o'Dg

7 3

4
R _olon g[

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and

|IEC Publication 617-12.

logic diagram (positive logic)

(3)
receiver differential inputs are connected DE
internally to form differential input/output (I/0) |-
bus ports that are designed to offer minimum p 4
loading to the bus whenever the driver is disabled
or Vcc = 0. These ports feature wide positive e 2
and negative common-mode voltage ranges PU(: N
making the device suitable for party-line R (1 o - BUS
applications. b ool B
PRODUCTION DATA documents contain infor;ﬂinn N Copyright © 1989, Texas Instruments Incorporated
current as of publication date. Products conform to @
:{zaelilficstlnns p:tr tlI!'a t:rmis of Texas jnst;umanu: TEXAS
andard warranty. Production processing does nof
necessarily include testing of apll paramegters. INSTRUMENTS
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

The driver is designed to handle loads up to 60 mA of sink or source current. The driver features positive-
and negative-current limiting and thermal shutdown for protection from line fault conditions. Thermal
shutdown is designed to occur at a junction temperature of approximately 150°C. The receiver features
a minimum input impedance of 12 k@, an input sensitivity of =200 mV, and a typical input hysteresis
of 50 mV.

The SN65176B and SN75176B can be used in transmission line applications employing the SN76172 and
SN75174 quadruple differential line drivers and SN75173 and SN75175 quadruple differential line receivers.

The SN65176B is characterized for operation from —40°C to 105 °C and the SN75176B is characterized
for operation from 0°C to 70°C.

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF A AND B 1/0 PORTS TYPICAL OF RECEIVER OUTPUT
Vee - -- * ~= Vee — =% Vcc
SR p. 859
3 : i Nom

K - 16.8 k24 -
INPUT —4 'j o 3
—_— - L
L 3

—_— /;' GND
Driver Input: Raq =3k NOM INPUT/OUTPUT
Enable Inputs: Req = 8 k&2 NOM PORT

OUTPUT

2-328
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

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

Supply voltage, VCC (see Note 1) . .. .. .o e 7V
Voltage at any bus terminal. . ... ... ... ... ... ... . -10Vto 15V
Enable input voltage. . . ... ... ... . 55V
Continuous total power dissipation (see Note 2) . ... .............. See Dissipation Rating Table
Operating free-air temperature range: SN65176B. . ... ... ................. —-40°C to 105°C

‘ SN75176B .. ... ... .. . . . ... 0°C to 70°C
Storage temperature range . . ... ... ........oiut —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: D or P package. . . .. . 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package ........... 300°C

NOTES: 1. All voltage values, except differential input/output bus voltage, are with respect to network ground terminal.
2. In the JG package, the chips are glass mounted.

DISSIPATION RATING TABLE

PACKAGE Ta = 25°C DERATING FACTOR Ta = 70°C Ta = 105°C
POWER RATING ABOVE Tp = 25°C POWER RATING POWER RATING
D 725 mW 5.8 mW/°C 464 mW 261 mW
JG 825 mw 6.6 mW/°C 528 mw 297 mW
P 1100 mW 8.8 mW/°C 702 mW 396 mwW

recommended operating conditions

MIN TYP MAX UNIT

Supply voltage, Vec 4.75 5 5.25 \
12

Voltage at any bus terminal (separately or common mode), V| or Vic > \"4

High-level input voltage, Vi D, DE, and RE 2 \Y%

Low-level input voltage, V) D, DE, and RE 0.8 \

Differential input voltage, V|p (see Note 3) +12 \

High-level output £ Driver - 60 mA

-level output current, .
‘gn-iev P OH Receiver -400 uA
Low-level output current, | Driver 01 ma
w-level output current,

ow-leve P oL Receiver 8
SN65176B -40 105

[o] ting free-air t ture, T °C
perating free-air temperature, Ta SN751768 5 =5

NOTE 3: Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B.

{i’
EXAS
INSTRUMENTS
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

DRIVER SECTION

driver electrical characteristics over recommended ranges of supply Voltage and operating free-air
temperature {unless otherwise noted)

PARAMETER TEST CONDITIONST MIN TYP¥ MAX | UNIT
ViK Input clamp voltage I = =18 mA ) -1.5 v
Vo Output voltage lo=0 o] 6 \%
|Vop1! Differential output voltage lop=0 1.6 6 \%
%V
RL = 100 @, See Figure 1 opt
[Vop2| Differential output voltage 2 Y
RL = 54 Q, See Figure 1 1.5 2.5 5 \
Vop3 Differential output voltage See Note 4 1.5 5 \
Change in magnitude of
AV +0.2 \
Vool differential output voltage§
+3
Voc Common-mode output voltage R = 54 Qor 100 Q, See Figure 1 1 \
Change in magnitude of
AlVoc nge In magnie @ 5 0.2 | V
common-mode output voltage
Output disabled, Vo =12V 1
| Output t A
o utput eurren See Note 5 Vo = -7V o8 | "
H High-level input current Vi =24V 20 A
TN Low-level input current Vi =04V -400 A
Vo= -7V -250
Vo =0 - 160
los Short-circuit output current Vg —Vee 250 mA
Vo =12V 250
i s | ¢ (total Kage) No load Outputs enabled 42 55 A
otal pa m
cc upply curren packad ° Outputs disabled 26 35

T The power-off measurement in EIA Standard RS-422-A applies to disabled outputs only and is not applied to combined inputs and outputs.
£ Al typical values are at Vg = 5V and Ta = 25°C.
§A\V(_)D| and A|Voc| 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.
NOTES: 4. See EIA Standard RS-485 Figure 3.5, Test Termination Measurement 2.
5. This applies for both power on and off; refer to EIA Standard RS-485 for exact conditions. The RS-422-A limit does not apply
for a combined driver and receiver terminal.

driver switching characteristics, Vgcc = 5V, Ta = 25°C

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
tDD Differentiakoutput delay‘ t.ime. RL = 540, See Figure 3 15 22 ns
tTD Differential-output transition time 20 30 ns
tpzy Output enable time to high level R =110, See Figure 4 85 120 ns
tpzL  Output enable time to low level RL = 110 Q, See Figure 5 40 60 ns
tpHz Output disable time from high level RL = 110 Q, See Figure 4 150 250 ns
tprz  Output disable time from low level RL = 110Q, See Figure 5 20 30 ns

TeExas {'
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SNG65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

SYMBOL EQUIVALENTS

DATA SHEET PARAMETER RS-422-A RS-485
Vo Voa: Vob Voa: Vob
[Vob1]| Vo Vo
[Vopal V¢ (RL = 100 Q) Vi (R = 54 Q)
Vopa! Vi (Test Termination
Measurement 2)
A|Vop| Vi = [Vl Ve — V4]
Voc |Vos| [Vos|
AlVocl | Vos = Vos | | Vos = Vos |
los llsal, llsbl
lo lixal. lixbl lia: lib

RECEIVER SECTION

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

. PARAMETER TEST CONDITIONS MIN TYPT mMAX | uNIT
VTH  Differential-input high-threshold voltage Vo = 2.7V, lop = -0.4 mA 0.2 \4
V1L  Differential-input low-threshold voltage Vo = 0.5V, lop = 8mA -0.2% \4
Vhys Hysteresis § 50 mV
ViK Enable-input clamp voltage I} = =18 mA -1.6 Vv
. Vip = =200 mV, IgH = —400 xA,
\7 High-level output voltage 2.7
OH ‘9 P 9 See Figure 2

Vip = =200 mV, loL = 8 mA,

V Low-level output voltage 0.45 A
(,)L ow P 9 See Figure 2

loz High-impedance-state output current Vo = 0.4Vto24V +20 uA

Other input = 0V, V| =12V 1
1 Line input current A
' ne inp See Note 6 Vi= -7V 08 | ™
IIH High-level enable-input current ViH = 2.7V 20 wA
liL Low-level enable-input current ViL =04V - 100 A
] Input resistance 12 kQ
los Short-circuit output current -15 -85 mA

Outputs enabled 42 55

! Supply current (total package) No load mA
cc  Supply packag Outputs disabled 26 35

T Al typical values are at Vec = 5V, Ta = 25°C.

tThe algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-
mode input voltage and threshold voltage levels only.
8 Hysteresis is the difference between the positive-going input threshold voltage, VT 4+, and the negative-going input threshold voltage,
VT _. See Figure 4. ’
NOTE 6: This applies for both power on and power off. Refer to EIA Standard RS-485 for exact conditions.

receiver switching characteristics, Vgg = 5V, Ta = 25°C

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
tpLH Propagation delay time, low-to-high-level output Vip=0to 3V, 21 35 ns
tpHL Propagation delay time, high-to-low-level output CL = 15 pF, See Figure 6 23 35 ns
t Output enable time to high level 20 ns

PZH uteu - d 'oh CL = 15 pF, See Figure 7 10
tpzl  Output enable time to low level 12 20 ns
1 Output disable time from high level 20 35 ns
PHZ P - - 9 CL = 15 pF, See Figure 7
tprz  Output disable time from low level 17 25 ns
i
EXAS b
INSTRUMENTS
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION

A A aund
D
-

-...
M|
=<
S

Vobz t——r
35 voc

+lon. # “'OH

FIGURE 2. RECEIVER VoH AND VoL

—_— 3V
INPUT 15V
Cy =50pF

i
I
|
‘

FIGURE 1. DRIVER Vop AND Voc

RL = (See Note B)
GENERATOR 50 @ 54 OUTPUT
— ~25V
(See Note A) | 0%
av CUTPUT  50% 50%
= 10% ~—2 5V
tro -Dl e
TEST CIRCUIT VOLTAGE WAVEFORMS

FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES

OUTPUT — ——— 3V
INPUT 15V 15V
OVor3vV | i ov

I Vo
GENERATOR :E 06 (See Note B) OUTPUT 3y : — r
(See Note A) < = =
tPHZ —k—bl Voff ~ 0V
TEST CIRCUIT VOLTAGE WAVEFORMS

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES

5v. ~ ————— 3V
RL=110Q INPUT 15V 15V
! ov

|
s1 OUTPUT | !
3Vor0oVv tPzL | !
Cp=50pF : -tz
‘ (See Note B) | | 5V
GENERATOR 50 @ /l\ OUTPUTw.s v
(See Note A) = Y _

i VoL

- TEST CIRCUIT VOLTAGE WAVEFORMS

FIGURE 5. DRIVER ENABLE AND DISABLE TIMES
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t, < 6 ns,

tf < 6 ns, Zoyt = 50 Q.
B. CL includes probe and jig capacitance.

TexAs {"

INSTRUMENTS

2-332 POST OFFICE BOX 655303 « DALLAS, TEXAS 75265



SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION

OUTPUT
GENERATOR $s1a
(See Note A) 9 15V
C =15pF
1 (See Note B)
- ov I__
TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 6. RECEIVER PROPAGATION DELAY TIMES
15V S1
15V 2k s2
—1. [E——s) Oo— 5V
CL=15pF}
S5k 1N916 OR EQUIVALENT
I p

(See Note B)

GENERATOR  c0 0 - !
(See Note A) b2
s3
= TEST CIRCUIT =
—————— 3v —— —— —3V

INPUT ———=15V INPUT ————15V
| S1t0 1.5V [ S1to —15V
| 0V S2 open | 0V S2closed

tpzH —»| Je— $3 closed | S3 open
|
| VoH
OUTPUT
OUTPUT
— — — — Vv
S1t015V S1t0—-15V
$2 closed S2 closed
83 closed S3 closed
ov
|
——— ~1.3V

OuUTPUT OuUTPUT

VoL
VOLTAGE WAVEFORMS
FIGURE 7. RECEIVER OUTPUT ENABLE AND DISABLE TIMES
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t, < 6 ns,

tf < B ns, Zoyt = 50 Q.
B. Cr includes pvrobe and jig capacitance.

.
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

TYPICAL CHARACTERISTICS

DRIVER HIGH-LEVEL QUTPUT VOLTAGE DRIVER LOW-LEVEL OUTPUT VOLTAGE
Vs Vs
DRIVER HIGH-LEVEL OUTPUT CURRENT DRIVER LOW-LEVEL OUTPUT CURRENT
5 T 5 T
= Vee=5V
> 45 Vec =5V 4 as}-VeC
‘L TA=25°C >| TA=25°C
g 4 —— 5 4 :
= ]
S 38 e § 35 l/
g -— -
a 3 5 3
5 \\ g l
S 25 3 25
[ -
> [3
3’ g 2 )
£ 0
5 15 : 15
e /
x o
5 8 05|
S os S os
0 0
0 -20 -40 —60 -80 -100 -120 0O 20 40 60 80 100 120
IoH—High-Level Output Current—mA loL—Low-Level Output Current—mA
FIGURE 8 FIGURE 9

DRIVER DIFFERENTIAL OUTPUT VOLTAGE
vs
DRIVER OUTPUT CURRENT

4

S V| |
cc=5V

] J—

§,3-5 N Ta=25°C

g

3 3

3 \\

5 A

3 25 <

5 N

° S

8 N

=

c

% 15

8

b3

o

' \

8 05

> \

0
0 10 20 30 40 50 60 70 80 90 100
10 — Output Current—mA

FIGURE 10

{ip
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

VoH—High Level Output Voltage—V

VoL—Low-Level Output Voltage—V

TYPICAL CHARACTERISTICS

RECEIVER HIGH-LEVEL OUTPUT VOLTAGE

Vs
HIGH-LEVEL OUTPUT CURRENT

T T T
Vip=02V |
Ta=25°C
N
\\
\\ V 5V
=5.2
A ccl 1
L-Vcc=5V
Vcc =475V
\kw
A
N

0 -10 -20 -30 —40 -50
loH—High-Level Output Current—mA

FIGURE 11

RECEIVER LOW-LEVEL OUTPUT VOLTAGE

vs

RECEIVER LOW-LEVEL OUTPUT CURRENT

0.6

0.5

0.4

0.3

0.2

0.1

Vee =5V
Ta=25°C /
v
Ve

//

/

0 5 10 15 20 25 30
loL—Low Level Output Current—mA

FIGURE 13

RECEIVER HIGH-LEVEL OUTPUT
Vs
FREE-AIR TEMPERATURE

T T T
Vee =5V

VID = 200 mV
4 | loH = —440 A

VoH—High-Level Output Voltage—V

TaA—Free-Air Temperature— °C

FIGURE 12

0
-40 -20 0 20 40 60 80 100 120

RECEIVER LOW-LEVEL OUTPUT VOLTAGE

vs
FREE-AIR TEMPERATURE

0.6 VCC' —5V
Vip = —200 mV
0.5rloL = 8 mA

0.4

VoL—Low-Level Output Voltage—V
=)
w

Ta—Free-Air Temperature— °C

FIGURE 14

0
-40-20 0 20 40 60 80 100 120
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INSTRUMENTS

*p

POST OFFICE BOX 655303 + DALLAS, TEXAS 75265

2-335



SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

TYPICAL CHARACTERISTICS

RECEIVER OUTPUT VOLTAGE RECEIVER OUTPUT VOLTAGE
Vs Vs
ENABLE VOLTAGE ENABLE VOLTAGE
° Vip=02V ' 6 I [ f '
L _ Vec=5.25V Vip=-02V
Load = 8 k2 to ground -
Ta =25°C 5 || Load =1kQ to Vce
a-A% — Ve = 5.25 V— I Ta = 25°C
> Veg=475V |
b 1 & ]1 > Ve =5V
g Vee =5V — — 3 4
5 3 Vec =475V —| £
> (=]
s 3
g 2
g :
| o 2
o o
> >
1
1
0 0
0 0.5 1 1.5 2 25 3 0 0.5 1 15 2 25 3
V|—Enable Voltage—V V|—Enable Voltage—V
FIGURE 15 ' FIGURE 16
TYPICAL APPLICATION
SN65176B, SN651768B,
SN751768 SN75176B
L L
> °7 >
3 3
P S o .
I el 1
¢
UP TO 32
TRANSCEIVERS
e o o

FIGURE 17. TYPICAL APPLICATION CIRCUIT

NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short
as possible.

{i}
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B

DIFFERENTIAL BUS TRANSCEIVERS

D3042, AUGUST 1987-REVISED MAY 1990

® Meets EIA Standards RS-422A and RS-485,
CCITT Recommendations V.11 and X.27,
and ISO 8482:1987(E)

° Designed and Tested for Data Rates up to
35 MBaud

® SN65ALS176 Operating Temperature — 40°C
to 85°C

® Three Skew Limits Available:
'ALS176 ...10ns
'ALS176A...7.5ns
'ALS176B...5ns

® Designed for Multipoint Transmission on
Long Bus Lines in Noisy Environments

¢ Low Supply Current Requirements
30 mA Max

® Wide Positive and Negative Input/Output
Bus Voltage Ranges

® Thermal Shutdown Protection

® Driver Positive and Negative Current
Limiting
® Receiver Input Hysteresis

® Glitch-Free Power-Up and Power-Down
Protection

® Receiver Open-Circuit Fail-Safe Design

description

The SN65ALS176 and SN75ALS176 series
Differential Bus Transceivers are monolithic
integrated circuits designed for bidirectional data
communication on multipoint bus transmission
lines. They are designed for balanced trans-
mission lines and meet EIA Standards RS-422-A
and RS-485, CCITT recommendations V.11 and
X.27, and ISO 8482:1987(E).

D OR P PACKAGE
(TOP VIEW)
R[] 1 “
RE[] 2
DE[] 3

4

el

a o N ®
| -
>

FUNCTION TABLE (DRIVER)

INPUT ENABLE OUTPUTS

DE A B
H H L
H L H
L Z Z

X r— Ijo

FUNCTION TABLE (RECEIVER)

DIFFERENTIAL INPUTS ENABLE OUTPUT
A-B RE R
Vip=02V L H
-02V<V|p<02V L ?
Vips—-02V L L
X H Z

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

AVAILABLE OPTIONS
tpmax — tpmin PACKAGE

TA it SMALL OUTLINE | PLASTIC DIP

sk(1) ot P)
0°C 10 SN75ALS176D | SN75ALS176P
to 7.5 SN75ALS176AD | SN75ALS176AP
70°C 5 SN75ALS176BD_| SN75ALS176BP
-40°C
to 10 SNB5ALS176D | SNESALS176P
85°C

t The D package is available taped and reeled. Add the suffix R to
the device type, (e.g., SN75ALS176DR).

tgy (1) is the greater of 1) the difference between the maximum and
minimum specified values of tp| 1 of (tppH), and 2) the difference
between the maximum and minimum specified values of tpH (or
tppL)- Thisis the maximum range that the driver or receiver delay
time will vary over temperature, Vo, and device-to-device.

The SNB5ALS176 and SN75ALS176 series combine a 3-state differential line driver and a differential input line
receiver both of which operate from a single 5-V power supply. The driver and receiver have active-high and
active-low enables, respectively, which can be externally connected together to function as a direction control.
The driver differential outputs and the receiver differential inputs are connected internally to form a differential
input/output (/O bus port that is designed to offer minimum loading to the bus whenever the driver is disabled
or Vg = 0. This port features wide positive and negative common-mode voltage ranges making the device

suitable for party-line applications.

The SN65ALS176 is characterized for operation from —40°C to 85°C and the SN75ALS176 series is

characterized for operation from 0°C to 70°C.

PRODUCTION DATA documents contain information current as of Copyright © 1 Instruments Incorporated
l:ubﬂcutlon date. Products conform to specifications per the terms of i pyrigh 990, Texas P

‘exas Instruments standard warranty. Production processing does not
necessarily include testing of all parameters. l EXAS
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B
DIFFERENTIAL BUS TRANSCEIVERS

logic symbolt logic diagram (positive logic)
3)
3) N DE
RE 2) p EN2
1)
D
(4) > 19 %
D — P RE (2)
v 8 st _a
" q ‘L r - I 17) }BUS
i >
R ——e]{v2 .D'[ B

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

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF A AND B 1/0 PORTS TYPICAL OF RECEIVER OUTPUT
Vee - Vece—o—¢ - - — ———¢%— V¢
S R 385 Q
eq 180 kQ 1 NOMm
NOM
| CONNECTED [
INPUT ON A PORT
— [ : 23k
—— <
PR | AORB < NOM
| [ 18 kQ OUTPUT
> —_
dod i -
' §--
I
1
o _ 1
Driver Input: Rgq = 3 k&2 NOM 1 180 kQ
Enabie Inputs: Req =8 k2 NOM NOM 1.1 kQ
CONNECTED NOM
ON B PORT _

i
Texas ‘b
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B
DIFFERENTIAL BUS TRANSCEIVERS

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

Supply voltage, Vog (€8 NOte 1) .. e 7V
Voltage atany busterminal ........ ... i -10Vto 15V
Enable input vOage . ... ... e 55V
Continuous total power dissipation .............cocoiiiiiiiiiiiii i, See Dissipation Rating Tabie
Operating free-air temperature range, TaA: SN6SALS176 .. ......cvviiiinnnin et —40°C to 85°C
SN75ALST176SEres ..ot iiriiinnninns 0°C to 70°C
Storage temperature range ... .o.vv ittt i e —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds .................coiiiiiinn, 260°C
NOTE 1: All voltage values, except differential I/O bus voltage, are with respect to network ground terminal.
DISSIPATION RATING TABLE
PACKAGE Ta =25°C DERATING FACTOR Ta =70°C Tp =85°C
POWER RATING ABOVE Tp =25°C POWER RATING POWER RATING
D 725 mW 5.8 mW/°C 464 mW 377 mW
P 1000 mW 8.0 mwW/°C 640 mW 520 mW
recommended operating conditions
MIN TYP MAX| UNIT
Supply voltage, Voo 4.75 5 525 \%
Voltage at any bus terminal (separately or common mode), V| or V|C 127 \Y
High-level input voltage, ViH D, DE, and RE 2 A\
Low-level input voltage, V)i D, DE, and RE 0.8 Vv
Differential input voltage, V|p (see Note 2) +12 \
High-level output current, | Driver —60| mA
igh-level output current, 'OH Receiver —400| pA
Low-level output current, | Driver & mA
ow-level output current, loL Receiver 8
o ina f it t T SN65ALS176 —40 85 e
perating free-air temperature, Ta SNTEALST76 o 70
NOTE 2: Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B.
Texas ,w‘n’
INSTRUMENTS _
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B
DIFFERENTIAL BUS TRANSCEIVERS

DRIVER SECTION

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

PARAMETER TEST CONDITIONST MIN  TYp# MAX | UNIT
ViK Input clamp voltage lj=—18mA ~-15 \
Vo Output voltage lo=0 0 6 \%
|Vop1| Differential output voltage lo=0 1.5 6 \Y
R =100Q, See Figure 1 1/2 Vob1
| Vop2| Differential output voltage 2 \%
RL=54Q, See Figure 1 1.5 25 5 \Y
VoD3 Differential output voltage Viest=—7Vto 12V, See Figure 2 1.5 5 \
A1Vop| S&iz?‘?;]r:agzg{jnitude of differential 02 v
Voc Common-mode output voltage R =54 Qor 100 Q, See Figure 1 _:i \Y
B1V0C | commenmods outpit volzgeS =02 v
o Output current Output disabled, Vo=12V 1 A
See Note 3 Vo=-7V -08
IiH High-level input current Vi=24V 20 uA
L Low-level input current Vi=04V —400| pA
Vo=-6V SN65ALS176
Vo=-7V SN75ALS176 -250
10s Short-circuit output current 1 Vo=0 Al — 150 mA
Vo=Vce All
Vo=8V SN65ALS176 250
Vo=12V SN75ALS176
Icc Supply current No load Outputs enabled 2 80 mA
Outputs disabled 19 26

T The power-off measurement in EIA Standard RS-422-A applies to disabled outputs only and is not applied to combined inputs and outputs.
+ Al typical values are at Voo =5 V and Tp = 25°C.
§A|Vop |and A| Vo | are the changes in magnitude of Vop and Vog respectively, that occur when the input is changed from a high level to
a low level.
T Duration of the short circuit should not exceed one second.
NOTE 3: This applies for both power on and off; refer to EIA standard RS-485 for exact conditions. The RS-422-A limit does not apply for a
combined driver and receiver terminal.

EXAS “«'P
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B
DIFFERENTIAL BUS TRANSCEIVERS

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

SN65ALS176
PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
tbD Differential output delay time 15 ns
tsk(p)  Pulse skew (| topL—tDDH|) RL=54Q, CL =50pF, See Figure3 0 2 ns
tD Differential output transition time 8 ns
tpzH Output enable time to high level RL=110Q, C| =50pF, See Figure4 80 ns
tpzL Output enable time to low level RL=110Q, C| =50pF, SeeFigure5 30 ns
tpHZ Output disable time from high level RL=110Q, C| =50pF, See Figure4 50 ns
tpLz Output disable time from low level RL=110Q, C| =50pF, See Figure5 30 ns
SN75ALS176, SN75ALS176A, SN75ALS176B
PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
'ALS176 3 8 13
tpp  Differential output delay time 'ALS176A 4 7 11.5 ns
'ALS176B RL=54Q, C_ =50pF, SeeFigure3 5 8 10
tsk(p) Pulse skew (| topL~tDDH|) 0 2 ns
tTD Differential output transition time 8 ns
tpzH Output enable time to high level RL=110Q, C| =50pF, See Figure 4 23 50 ns
tpzL  Output enable time to low level RL=110Q, C| =50pF, See Figure5 14 20 ns
tpHz  Output disable time from high level RL=110Q, C| =50pF, See Figure 4 20 35 ns
tprz  Output disable time from low level RL=110Q, C| =50pF, See Figure5 8 17 ns

1 All typical values are at Voo = 5 V, TA = 25°C.

SYMBOL EQUIVALENTS
DATA SHEET PARAMETER RS-422-A RS-485
Vo Voa Vob Voa Vob
| Vop1 | Vo Vo
|voD2| Vi (RL = 100 Q) Vi (RL = 54 Q)
Vi (Test Termination
[Vops| tM(Zasurement 2)
AlVop| JIve =1Vl [Vt =1Vl
Voc [ Vos | | Vos |
AlVoc| | Vos = Vos | [ Vos = Vos |
los Ilsal|lsb |
lo Ixalllxbl ligy lib

: Texas “vi?
INSTRUMENTS
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B
DIFFERENTIAL BUS TRANSCEIVERS

RECEIVER SECTION

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

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VTH Differential-input high-threshold voltage Vo=27V, lop=-0.4mA 0.2 \
V1L Differential-input low-threshold voltage Vo=05V, lop=8mA —o0.2F \
Vhys  HysteresisS 60 mv
ViK Enable-input clamp voltage lj=—18mA -1.5
Vip=—200mV, loH=-400pA,
VOoH High-level output voltage See Figure 6 OH 27 \
Vip=—200mV, loL=8mA,

Vv x 0.45 \"

oL Low-level output voltage See Figure 6

loz High-impedance-state output current Vo=04Vto24V +20 pA
| Line input current Otherinput=0V, [V|=12V 1 A

il
: ne nput ourre See Note 4 V=7V —o8| "
IiH High-level enable-input current ViH=27V 20 A
TN Low-level enable-input current ViL=0.4V -100| upA
T Input resistance 12 20 kQ
los Short-circuit output current Vip =200 mV, Vo=0 -15 -85( mA
Outputs enabled 23 30
lcc Supply current No load Outputs disabled 19 5| ™A

T All typical values are at Vg = 5 V, Ta = 25°C.

# The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode

input voltage and threshold voltage levels only.

§ Hysteresis is the difference between the positive-going input threshold voltage, VT, and the negative-going input threshold voltage, V_. See

Figure 4.

NOTE 4: This applies for both power on and power off. Refer to EIA Standard RS-485 for exact conditions.

receiver switching characteristics over recommended ranges of supply voltage and operating

free-air temperature

SN65ALS176
PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
onti
'pd Propagation time Vip=-15V101.5V, C_= 15 pF, See Figure 7 2| ns
tsk(p) Pulse skew (| tpHL —tPLH|) 0 2 ns
tpzH Output enable time to high level 1 18 ns
tpzL Output enable time to low level CL=15pF, See Figure 8 11 18 ns
tPHZ Output disable time from high level 50 ns
tpLz Output disable time from low level 30 ns
SN75ALS176, SN75ALS176A, SN75ALS176B
PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
"ALS176 9 14 19
t Propagation time "ALS176A 10.5 14 18 ns
pd pag Vip=-15V1015V, G =15 pF, See Figure 7
ALsizes | VD=~ 18VI01.5V, CL=15pF, SeeFigu 115 13 165
tsk(p) Pulse skew (| tpHL—tPLH|) 0 2 ns
tpzH  Output enable time to high level 7 14 ns
tpz.  Output e?able tl.me to low l‘evel CL=15pF, See Figure 8 20 35 ns
tpHz  Output disable time from high level 20 35 ns
tpLz  Output disable time from low level 8 17 ns
1 All typical values are at Vog = 5 V, Ta = 25°C.
Texas {"
INSTRUMENTS
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B
DIFFERENTIAL BUS TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION

‘ERL
272
Vob2
> R
R

FIGURE 1. DRIVER Vgp AND Voc

3750

AAA

Vops % 60 0 o-T

AAA
W

3750
FIGURE 2. DRIVER Vgp3

——— 3V
I INPUT 15V 15V
CL =50 pF '

<
-
@
@«
-

=

; I ov
RL = {See Note B) 1 | tDDL
GENERATOR 50 0 54 9 ouTPUT tDDH  —é-¥] """I (See Note C)

(See Note A) (See Note C) |

=25V
¥ 90% |
OUTPUT  50% 1% 50%
1 3v 0% |

~-25V
trp M - » e

tTD
VOLTAGE WAVEFORMS

TEST CIRCUIT

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, ty < 6 s, tf < 6 ns,
Zp =50Q.

B. CL includes probe and jig capacitance.
C. tpD =tDDH Or tpDL

FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES

i
Texas 'b
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B
DIFFERENTIAL BUS TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION

ouTPUT = ee——— 3v
INPUT 15V 15V
OVor3V | ov

|
RL = H— tpZH | 0':’

CL =50pF
(SL Not pB) 1104 VoH
ee Note -
GENERATOR :) 50 0 OUTPUT 3v [
(See Note A) < = = 2. I
tprz —je-o| Voff ~ 0V
=
TEST CIRCUIT VOLTAGE WAVEFORMS

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES

——————— 3v
! ov

ouUTPUT |

3VoroVv tpzL ——b]
Cyp =50 pF
(See Note B)

5V

:

je—>ttpL 2

5V

GENERATOR
OuUTPUT 3v 05V

(See Note A)

—3~ VoL
TEST CIRCUIT VOLTAGE WAVEFORMS

FIGURE 5. DRIVER ENABLE AND DISABLE TIMES

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, ty =6 ns, tfs 6 ns, -
Z5 =50 Q.
B. Cy includes probe and jig capacitance.

{ T%?Jr |0:IH ¢ ~loH

FIGURE 6. RECEIVER VQH AND VoL

ixas WP
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B
DIFFERENTIAL BUS TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION

GENERATOR ouTPUT
510
(See Niote A) 15V | | )
- CL=15pF je—p— tPHL
(See Note B) tpLH —H—D |(See Note C)
= (See Note C) ", — — VoH
ov
= ouUTPUT 13v
Vour
TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 7. RECEIVER PROPAGATION DELAY TIMES
15V $1
s2
2 kQ
“15 Ve - 5v
lc._ =15pF
= 3; 5 kQ 1N916 OR EQUIVALENT
(See Note B)|
GENERATOR 50 0 -
(See Note A) b3
s3

= TEST CIRCUIT

S1t0 15V
INPUT — ———15V S2 open INPUT e — 15V
83 closed S1to —15V
0V S2closed
| S3 open

OUTPUT
OuUTPUT

Stto15V Stto—-15V
INPUT S2 closed S2 closed
S3 closed S3 closed
ov
|
— — — =13V

OUTPUT OuUTPUT

VoL
VOLTAGE WAVEFORMS

FIGURE 8. RECEIVER OUTPUT ENABLE AND DISABLE TIMES
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, tr = 6 ns, t < 6 ns,
Zo =50 Q.
B. Cy includes probe and jig capacitance.
C. tpd =tPLH Or tPHL

Texas ""f
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B
DIFFERENTIAL BUS TRANSCEIVERS

TYPICAL CHARACTERISTICS

DRIVER HIGH-LEVEL OUTPUT VOLTAGE DRIVER LOW-LEVEL OUTPUT VOLTAGE
Vs Vs
DRIVER HIGH-LEVEL OUTPUT CURRENT DRIVER LOW-LEVEL OUTPUT CURRENT
5 T 5 T
> 45 Vee=5V | 5 a5} vecTSV
) Ta=25"C | Ta=25C
® 4 e 4
.g' \4\ g /
S 35 S 35 /
5 -
g 3 N 3 3
3 E=3
o 25 \\l 3 25 l
[ ——
> 2 2 2
- 3 J
< 0
S 15 2 15
I ) /r—‘/
o T e
I 5 P
£ os 2 os
0
0 -20 -40 -60 -80 -—-100 -120 0 20 40 60 80 100 120
|oH—High-Level Output Current—mA igl —Low-Levei Output Current—mA
FIGURE 9 FIGURE 10

DRIVER DIFFERENTIAL OUTPUT VOLTAGE
vs
DRIVER OUTPUT CURRENT

4
- T 1
Vee =5V
| 35 0T
Y < Ta=25C
©
° 3 \\
> \
-
3 e
a 25 ~J
5 N
(=} Ny
_(-U 2 ~
=]
c \
2 15
@
£
o
I \
8 o5
> \

0
Q0 10 20 30 40 50 60 70 80 90 100
IQ — Output Current—mA

FIGURE 11

*p
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B
DIFFERENTIAL BUS TRANSCEIVERS

VoH—High Level Output Voltage—V

VoL —Low-Level Output Voltage—V

TYPICAL CHARACTERISTICS

RECEIVER HIGH-LEVEL OUTPUT VOLTAGE RECEIVER HIGH-LEVEL OUTPUT

vs Vs
HIGH-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURE
5 | — 5 Vea = 5
Vip=02V | Vec =5V
Ta= 25°C ] > Vip = 200 mV
4 é,4-'°"‘= -440 yA
8
L —
3 N 53
\\ 2
3
N Vcc=5.25V o
2 A o 3
M/Vcc =5V g2
Vce =475V )
1 N :
1
N z
N 2
0 k
0 -10 -20 -30 -40 50 0
IoH—High-Level Output Current—mA -40 -20 O 20 40 60 80 100 120
Ta—Free-Air Temperature— °C
FIGURE 12 FIGURE 13
RECEIVER LOW-LEVEL OUTPUT VOLTAGE RECEIVER LOW-LEVEL OUTPUT VOLTAGE
vs Vs
RECEIVER LOW-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURE
0.6 0.6 r .
Vec =5V S Vee = 5V
05 Vip = —200 mV A > Vip = —-200 mV
5+ - FloL = 8 mA
Ta = 25°C v é’o.s oL m
8
04 Soa
H
/] o
0.3 3 T
© 0.3
// B
0.2 3
/ 102
o
-
0.1 |
30.1
>
0
0 5 10 15 20 25 30 0
loL—Low Level Output Current—mA -40 -20 O© 20 40 60 80 100 120
TA —Free-Air Temperature— °C
FIGURE 14 FIGURE 15
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B
DIFFERENTIAL BUS TRANSCEIVERS

TYPICAL CHARACTERISTICS

RECEIVER OUTPUT VOLTAGE RECEIVER OUTPUT VOLTAGE
Vs vs
ENABLE VOLTAGE ENABLE VOLTAGE
6 T T
SMVip=o02V Vip = -0.2V
L Load = 8 kQ to ground Load = 1 kQ to Vegc| VYcC = 5.25V
a Ta = 25°C 5+Ta = 25°C —
\" =525V
> CC ; >l Vee = 475V
|
o | L 4
o <)
£ 3|— vec =475V £ Vce = 5 v/
2 Vee = 5V g 5
g g
5 2 5
o o
| lo 2
S s
1 1
0 0
0 0.5 1 1.5 2 25 3 0 0.5 1 1.5 2 2.5 3
V|—Enable Voltage—V Vi—Enable Voltage—V
FIGURE 16 FIGURE 17
APPLICATION INFORMATION
£C
> o7 >
3 b3
B £
I 35 |
' [ 1
- C
UP TO 53 /
TRANSCEIVERS
oo o0

FIGURE 18. TYPICAL APPLICATION CIRCUIT

NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short as
possible.
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SN65ALS180, SN75ALS180

DIFFERENTIAL DRIVER AND RECEIVER PAIRS

D3043, AUGUST 1987 — REVISED DECEMBER 1989

Meets EIA Standards RS-422-A and RS-485
and CCITT Recommendations V.11 and X.27

High-Speed Advanced Low-Power Schottky
Circuitry

Designed for 25-MBaud Operation in Both

Serial and Parallel Applications
Low Skew between Devices . .. € ns Max

Low Supply Current Requirements
30 mA Max

Individual Driver and Receiver 1/O pins with
Dual V¢ and Dual GND

Wide Positive and Negative Input/Output
Bus Voltage Ranges

+60 mA
Thermal Shutdown Protection

Driver Output Capacity . . .

Driver Positive and Negative Current
Limiting

Receiver Input Impedances . .. 12 kQ Min
Receiver Input Sensitivity . . . =200 mV
Max

Receiver Input Hysteresis ... 60 mV Typ

Operates from a Single 5-V Supply

Glitch-Free Power-Up and Power-Down
Protection

description

The SN65ALS180 and SN75ALS180 Differential
Driver and Receiver Pairs are monolithic
integrated circuits designed for bidirectional data
communication on multipoint bus transmission
lines. They are designed for balanced
transmission lines and meet EIA Standards
RS-422-A and RS-485 and CCITT
recommendations V.11 and X.27.

The SN65ALS180 and SN75ALS180 combine a
3-state differential line driver and a differential
input line receiver both of which operate from a
single 5-V power supply. The driver and receiver
have active-high and active-low enables,
respectively, which can be externally connected
together to function as a direction control. The
driver differential outputs and the receiver
differential inputs are connected to separate pins
for greater flexibility and are designed to offer

D OR N PACKAGE

(TOP VIEW)
Ne [0 U] vee
R[2 130 vee
RE[(]s 120 A
DE[Jsa n[]B
p[s 1w0[Jz
GND s of]Y
GND []7 s[] NC

NC—No internal connection

FUNCTION TABLE (DRIVER)

INPUT ENABLE OUTPUTS
D DE Y 4
H H H L
L H L H
X L Z 4

FUNCTION TABLE (RECEIVER)

DIFFERENTIAL INPUTS | ENABLE | OUTPUT
A~-B RE R
Vip 2 0.2V L H
-02V <V|p <02V L ?
Vip = -0.2V L L
X H z

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

logic symbolT

> 9
DE 4) EN1 1v——(———)-Y
1
D(S) 1VD (0)Z
— (3 < 2
RE-(—-)——-BENZ D[_LA
(2) (11)
R—e—]v2 1 8

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

logic diagram (positive logic)

(4)
DE
(9)
(5) Y
D (10)
z
— (3)
R (12)
(2) A
(11
B

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
speclflcatmns per the terms of Texas Instruments
roduction oes not
necessarily mclude tastmg of all parameters.
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SN65ALS180, SN75ALS180
DIFFERENTIAL DRIVER AND RECEIVER PAIRS

minimum loading to the bus when the driver is disabled or VoG = 0. These ports feature wide positive and
negative common-mode voltage ranges making the device suitable for party-line applications.

The SN65ALS180 is characterized for operation from —40°C to 85°C and the SN75ALS180 is characterized
for operation from 0°C to 70°C.

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT RECEIVER A INPUT RECEIVER B INPUT
Vee Sh Vee O Vce
2 e
@ ----
< 3 ke
INPUT —4§ S 3 kQ S Nom
> NOM
18 kQ
NOM
INPUT 1
INPUT
Driver and Driver Enable Inputs:
Reg = 12 k@ NOM 180 Ka
Receiver Enable Input: NOM
Req = 30 k(2 NOM 1.1 k@
1.1 kQ Nom
NOM
DRIVER OUTPUT TYPICAL OF RECEIVER OUTPUT
— =% Vcc
_——- Vee < 85 Q
1 NOM
OUTPUT

——

@—— OUTPUT

{ip
Texas
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SN65ALS180, SN75ALS180
DIFFERENTIAL DRIVER AND RECEIVER PAIRS

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

Supply voltage, VoG (see Note 1) .. oo 7V
Voltage atany busterminal . ........ ... ... . i e -10Vto 15V
Enable inputvoltage . . . . . . . .. e e 55V

Continuous total power dissipation

See Dissipation Rating Table

Operating free-air temperature range, TA: SN65ALS180 . ... ...... ... . .ot —-40°C to 85°C
SN75ALS180 ... ... i 0°C to 70°C
Storage temperature range . . .. .o .ot e e —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds ... ..................... 260°C
NOTE 1: All voltage values, except differential I/O bus voltage, are with respect to network ground terminal.
DISSIPATION: RATING TABLE
PACKAGE Ta = 25°C DERATING FACTOR Ta = 70°C Ta = 85°C
POWER RATING  ABOVETA = 25°C  POWER RATING POWER RATING
D 950 mW 7.6 mW/°C 608 mW 494 mW
N 1150 mW 9.2 mW/°C 736 mW 598 mW
recommended operating conditions
MIN  TYP MAX | UNIT
Supply voltage, Vo 4.75 5 525 \
2
Voltage at any bus terminal (separately or common mode), V} or V|G _1_7 \
High-level input voltage, V| D, DE, and RE 2 \Y
Low-level input voltage, Vi D, DE, and RE 0.8 \Y%
Differential input voltage, Vip (see Note 2) *12 \'
High-level output current, | Driver —60 mA
igh-level oulp »'OH Receiver —400 RA
Low-level output current, | Driver 60 mA
ow-level oulp +oL Receiver 8
Operating fi ir temperature, T, SNGSALS180 —%0 8 °C
perating free-al temp A SN75ALS180 0 70

NOTE 2: Differential-input/output bus voltage is measured at the noninverting terminal A/Y with respect to the inverting terminal B/Z.
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SN65ALS180, SN75ALS180
DIFFERENTIAL DRIVER AND RECEIVER PAIRS

DRIVER SECTION

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

PARAMETER TEST CONDITIONSt MIN TYP¥ MAX | UNIT
VIK Input clamp voltage lj=—-18 mA -1.5 \
Vo Output voltage lo=0 0 6 \
|Vop1| Differential output voltage lo=0 1.5 6 \
) 1/2Vop1
R =100 Q, See Fi 1
|Vopz| Differential output voltage L=100 °6 Figure 2 \
RL=549, See Figure 1 5 25 5 \
Vop3 Differential output voltage Viest = =7 Vto 12V, See Figure 2 1.5 5 Vv
Change in magnitude of
AV, 0.
IVop| differential output voltage§ 0.2 v
Voc Common-mode output voltage RL=5400r1009, See Figure1 +? \
Change in magnitude of
AV *0.2 \'
IVocl common-mode output voltage§ 0
Output disabled, Vo =12V 1
| t A
0 Output curren See Note 3 Vo =7V oy
IiH High-level input current Vi=24V 20 RA
liL Low-level input current V=04V —400 BA
Vo=-7V SN75ALS180 _250
Vo=-6V SN65ALS180
Vo =0 Al —150
-circuit out u
los Short-circuit output current Vo =Veo Al mA
Vo=8V SN65ALS180 250
Vo =12V SN75ALS180
Outputs enabled 23 30
1 No | mA
cc Supply current o load Outputs disabled 9 26

T The power-off measurement in EIA Standard RS-422-A applies to disabled outputs only and is not applied to combined inputs and outputs.

§ A|Vop | and A | Vog | 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.
1 Duration of the short circuit should not exceed one second.
NOTE 3: This applies for both power on and off; refer to EIA Standard RS-485 for exact conditions. The RS-422-A limit does not apply for a
combined driver and receiver terminal.

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

PARAMETER TEST CONDITIONS MIN  TYPF MAX | UNIT
tpp  Differential-output delay time 3 8 13 ns
Skew ([tDDH—1DDL[) RL=540,  Cp=S50pF, T 6] ns
- n — See Figure 3
typ  Differential output transition time 3 8 13 ns
tpzH Output enable time to high level RL=110Q, See Figure 4 23 50 ns
tpzL Output enable time to low level RL= 1100, See Figure 5 19 24 ns
tpHz Output disable time from high level RL = 1104, See Figure 4 8 13 ns
tprz Output disable time from low level R =110Q, See Figure 5 8 13 ns

¥ Al typical values are at VoG = 5 Vand Tp = 25°C.
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SN65ALS180, SN75ALS180
DIFFERENTIAL DRIVER AND RECEIVER PAIRS

SYMBOL EQUIVALENTS
DATA SHEET PARAMETER RS-422-A RS-485
Vo Voa Vob Voa: Vob
Vob1 Vo Vo
Vobp2 Vi (RL = 100 Q) Vi (RL = 54 Q)
oo g
Viest Vist
A|Vop| Vil = %] AT
Voc [Vos | | Vos |
A|Voc| | Vos — Vos | | Vos = Vos |
los Isal flsb |
lo Ixal | Ixb | ~lia lip

RECEIVER SECTION

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

PARAMETER TEST CONDITIONS MIN TYPt MAX | UNIT
VTH Differential-input high-threshold voltage Vo =27V, lop=-04mA 0.2 \
V1L Differential-input low-threshold voltage Vo =05V, lo=8mA —0.2¢ )
Vhys Hysteresis$ 60 mV
VIK Enable-input clamp voltage Ij=—=18mA -1.5 \
VoH  High-level output voltage Vip = 200 mV, I0H = —400 pA, 2.7
See Figure 6
VoL Low-level output voltage \S/'e':; Figuzrg%mv‘ loL = 8 mA, 0.45 \
loz High-impedance-state output current Vo =04Vto24V +=20 BA
- Other input = 0V, Vi=12V 1

] Line input current See Notg 4 V: m—yi Y mA
IIH High-level enable-input current ViH=27V 20 HA
i Low-level enable-input current ViL=0.4V —-100 HA
rj Input resistance 12 kQ
los Short-circuit output current Vip = 200 mV, Vo =0 -15 -85 mA
lcc Supply current No load gz:zz:: Z::i:lz c; ?g 22 mA

T Al typical values are at Vog = 5V, Ta = 25°C.
# The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode
input voltage and threshold voltage levels only.
§ Hysteresis is the difference between the positive-going input threshold voltage, V7.4, and the negative-going input threshold voltage, VT—.
See Figure 4.
NOTE 4: This applies for both power on and power off. Refer to EIA Standard RS-485 for exact conditions.
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SN65ALS180, SN75ALS180
DIFFERENTIAL DRIVER AND RECEIVER PAIRS

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

PARAMETER TEST CONDITIONS MIN TYPT MAX | UNIT
tpLH Propagation delay time, low-to-high-level output ) 9 14 19 ns
tpHL Propagation delay time, high-to-low-level output X‘D_=1;1'r5: Vito1.5V, See Figure7, 9 14 19 ns

Skew ([tpLH — tPHL|) L=1oP 2 6| ns
tpzH  Output enable time to high level 7 14 ns
t Output enable time to low level . 7 14 ns
tzpz-:% Output disable time from high level CL=15pF, See Figure 8 20 35 ns
tpLz  Output disable time from low level 8 17 ns

T All typical values are at VoG = 5V, Tp = 25°C.

PARAMETER MEASUREMENT INFORMATION

..ﬁ
(=

[N]

7

"
N

<
o
(9]

1=

B-AAA

Vob2

AA

FIGURE 1. DRIVER Vop AND Voc

375 Q

h
Vop3 %: 60 () [

||}—§<4

b—A—
3750

FIGURE 2. DRIVER Vop3

——— 3V
INPUT 15V 15V
Cy =50 pF 1
L= o0R i ov
i

1
I

RL = (See Note B) |
GENERATOR 54 0 ouTPUT tDDH —i¢ ": b oL

50
(See Note A) | 507 o
3
OUTPUT  50% 4, 1% 50%
o10% ' <
tro-» e » e t7p

TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES

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

Zoyt = 50 Q.
B. Cy includes probe and jig capacitance.
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SNG5ALS180, SN75ALS180
DIFFERENTIAL DRIVER AND RECEIVER PAIRS

PARAMETER MEASUREMENT INFORMATION

OUTPUT e 3v
INPUT 15V 15V
|

OVor3V | ov
—bl 05V
- RL = tPZH |
Cp =50pF |
{See Note B) no s "I
ee Note —_
GENERATOR S w00 OUTPUT 23V I
(See Note A) > = = . [
tpHz —je-8] Vot =0V

TEST CIRCUIT VOLTAGE WAVEFORMS

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES

5V

——————— 3v
RL=1100 INPUT 15V 15v
|

|
oUTPUT | | ov
tpzL ——] :

le—>t-tpLz

3VoroVv

C| =50 pF
(See Note B)

5

GENERATOR
(See Note A)

5v
OouTPUT 3v 05V

___?__ VoL
TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 5. DRIVER ENABLE AND DISABLE TIMES

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 560% duty cycle, t; < 6 ns,
tf < 6 ns, Zoyt = 50 Q.

B. Cy includes probe and jig capacitance.

{T_%tﬂo:o“ *“'OH

FIGURE 6. RECEIVER VoH AND VoL

{i,
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SN65ALS180, SN75ALS180
DIFFERENTIAL DRIVER AND RECEIVER PAIRS

PARAMETER MEASUREMENT INFORMATION

OUTPUT

GENERATOR
(See Note A) 15V

|
CL =15pF > tpHL
t —i—|
(See Note B) PLH |y H
| | o

oV

VoL
TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 7. RECEIVER PROPAGATION DELAY TIMES

2k$2

g 5k 1N916 OR EQUIVALENT

<
<
<
I(See Note B)

GENERATOR S con
<

See Note A 4

(See Note A) s3

= TEST CIRCUIT =

S1t0 1.5V

INPUT — ———1.5V S2 open INPUT —_ 15V
| S3 closed | S1to 15V
| oV | 0V S2 closed

tpzH 9| — | S3 open
|
| VoH
OUTPUT 15V
OUTPUT
— — — — 0.V

S1to 15V « S1to-15V

S2 closed S2 closed
S3 closed S3 closed
! — — — =13V

OuUTPUT OUTPUT

VOLTAGE WAVEFORMS
FIGURE 8. RECEIVER OUTPUT ENABLE AND DISABLE TIMES

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

Zout = 5 .
'a

B. Cy includes probe and jig capacitance.
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SN65ALS180, SN75ALS180
DIFFERENTIAL DRIVER AND RECEIVER PAIRS

VoH—High-Level Output Voltage—V

TYPICAL CHARACTERISTICS

DRIVER HIGH-LEVEL OUTPUT VOLTAGE DRIVER LOW-LEVEL OUTPUT VOLTAGE
Vs Vs
DRIVER HIGH-LEVEL OUTPUT CURRENT DRIVER LOW-LEVEL OUTPUT CURRENT
5 T 5 T
Vee=5V | Vec=5V
45 ° 45 o
Ta =25°C > Ta=25°C
4 ] 5 4
©

35 e~ § 35 //

3 P~ 5 3 /
25— N 3 25—

2 ‘ T 2
15 _g‘ 15 J

1 |_‘ 1 —
05 S os

0 0

0 -20 -40 -60 -80 -100 -120 0 20 40 60 80 100 120
loH—High-Level Output Current—mA loL—Low-Level Output Current—mA
FIGURE 9 FIGURE 10

DRIVER DIFFERENTIAL OUTPUT VOLTAGE
Vs
DRIVER OUTPUT CURRENT

Vee=5V
~ Ta=25°C

35

25 S

15

05

Vop — Differential Output Voltage—V

\

0
0 10 20 30 40 50 60 70 80 90 100
10 — Output Current—mA

FIGURE 11
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SN65ALS180, SN75ALS180
DIFFERENTIAL DRIVER AND RECEIVER PAIRS

TYPICAL CHARACTERISTICS
RECEIVER HIGH-LEVEL OUTPUT VOLTAGE RECEIVER HIGH-LEVEL OUTPUT
vs Vs
HIGH-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURE
5 | - 5 T T T
> Vip=02V | Veec =5V
1 Ta=25°C > [ ViD = 200 mv
g a b alloH = -440 A
= o
: N g
2 3NN s
g \\ i3
= N Vec =525V E
2 2 N o CCI T °
2 |vge=4a75V \\ Z
[ AL 2
T I
9 A L1
N o
0 >
0 -10 -20 -30 —-40 -50 o
ioH—High-Level Output Current—mA 40 -20 O 20 40 60 80 100 120
TA—Free-Air Temperature— °C
FIGURE 12 FIGURE 13
RECEIVER LOW-LEVEL OUTPUT VOLTAGE RECEIVER LOW-LEVEL OUTPUT VOLTAGE
vs Vs
RECEIVER LOW-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURE
0.6 . T 0.6 \ T .
Vgc = 5V Ve Vee =5V
> Vip = —200 mV P > Vip = -200 mv
8 05T, = 25°C e ,05floL = 8mA
s g
2 04 Soa
=
g 5
s / 8 0.3 ==
H / K
-] >
: 02 3
S / 202
1 S
2 9.1 [
> 20.1
>
0
0 5 10 15 20 25 30 0
loL—Low Level Output Current—mA -40 -20 O 20 40 60 80 100 120
Tpa—Free-Air Temperature— °C
FIGURE 14 FIGURE 15
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SN65ALS180, SN75ALS180
DIFFERENTIAL DRIVER AND RECEIVER PAIRS

TYPICAL CHARACTERISTICS

RECEIVER OUTPUT VOLTAGE RECEIVER OUTPUT VOLTAGE
Vs vs
ENABLE VOLTAGE ENABLE VOLTAGE
5 6 T T
Vip = 02V Vip = -0.2V |
| Load = 8 k{ to ground Load = 1 kQ to Vgc| Vcc = 525V
Ta = 25°C 5(Tp = 25°C o
4 =
> vee i 525y > Vee = 475V
! |
g ' g * v/
& 3|——vge = 475 VN £ Vee = 5V
S \Vcc =5V S 5
g S
5 2 E
9 L2
S >
1 1
0 0
(o] 0.5 1 1.5 2 2.5 3 ] 0.5 1 1.6 2 2.5 3
V|—Enable Voltage—V Vi—Enable Voltage —V
FIGURE 16 FIGURE 17
APPLICATION INFORMATION
SN65ALS180 SN65ALS180
SN75ALS180 SN75ALS180
5§ q
3 b3
| 22
[ p
—Q
UP TO 32
TRANSCEIVERS

NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short as
possible.

FIGURE 18. TYPICAL APPLICATION CIRCUIT
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SN65C185, SN75C185
LOW-POWER MULTIPLE DRIVERS AND RECEIVERS

D3325, AUGUST 1989 — REVISED JULY 1990

o Meets Standard EIA-232-D (Revision of DW OR N PACKAGE
RS-232-C) (TOP VIEW)
e Single Chip With Easy Interface Between vpp [}t U=20{] vee
UART and Serial Port Connector RA1[]2  19[]RY1
e Less than 8-mW Power Consumption RA2[fs  18[]RY2
RA3[]4 17[]RY3
e Wide Driver Supply Voltage ... 4.5V to DY1[]s  1s[]DA1
13.2V ‘ Dy2[]e  1<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>