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IMPORTANT NOTICE

Texas Instruments (T1) 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 Tl'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.

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

o000 00

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 /nterface 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.
AM26LS31C . . .. 2-3 SN55564A . ... ...... . 3-29
AM26LS32AC 2-11 SN55ALS056 2-239
AM26LS32AM 2-11 SN55ALS057 2-239
AM26LS33AC 2-11 SN55ALS126 2-251
AM26LS33AM 2-11 SN55ALS130 2-257
AM26S10C .. 2-21 SN55ALS160 2-265
AM26S11C . .. ... 2-21 SN55ALS161 2-275
DP8480 ............ . 2-29 SN55ALS192 2-285
DP8481 .. 2-33 SN55ALS194 2-295
DS3680/ 4-3 SN55ALS195 2-305
L2938 . . 4-7 SN65076B . .........0 ... ... ... 2-317
L293D 4-11 SN65176B 2-327
L298 . 4-15 SN65500E 3-37
LT1030. . 2-37 SN65501E 3-43
MAX232 . . 2-43 SN65512B 3-49
MC3450 . . 2-47 SN65518 . 3-55
MC3452 .. 2-47 SN65551 3-63
MC3453 . . 2-55 SN65552 3-63
MC3486 . . 2-59 SN65553 3-73
MC3487 .. 2-65 SN65554 3-73
MC3550 2-69 SN65555 . ... ......... ... ... e 3-81
MC3552 2-69 SN65556 ... ... ... 3-81
MC3553 . . e 2-77 3-89
NBT26 . ... 2-81 SNB5558 ... ... . 3-89
SN55107A 2-87 SNB5563A ... . ... 3-97
SN551078B 2-87 SN65564A . ................ 3-97
SN55108A 2-87 SN65ALS176 2-337
SN55108B 2-87 SN65ALS180 2-349
SN55109A 2-103 SN65C185 .......... .. .. .. .. 2-361
SN55110A 2-103 SN65C188 . . 2-369
SN55111 ... 2-111 SN65CT11564 . ........ .. ... ... ... 2-379
SN55113 . .. 2-117 SN65C1406 .. ......0 .. ... ... .. ... 2-387
SN55114 . .. 2-129 SN75061 2-395
SN55115 . .. 2-137 SN75076B 2-317
SN55116 2-147 SN75107A 2-87
SN55121 2-161 SN75107B 2-87
SN55122 ... 2-167 SN75108A 2-87
SN55138 2-173 SN75108B 2-87
SN55157 2-185 SN75109A 2-103
SN55158 ... 2-191 SN75110A 2-103
SN55173 2-199 SN75111 2-111
SN55182 2-207 SN75112 2-103
SN55183 ... 2-217 SN75113 2-117
SN55188 . .. 2-225 SN75114 2-129
SN55189 ... 2-231 SN75115 2-137
SN55189A .. 2-231 SN75116 2-147
SN55451B .. 4-23 SN75117 2-147
SN55452B .. 4-23 SN75118 .. 2-147
SN55453B 4-23 SN75119 2-147
SN554548 4-23 SN75121 2-161
SN55461 4-31 SN75122 .. 2-167
SN55462 4-31 2-405
SN55463 4-31 2-409
SN55464 . .. 4-31 2-415
SN55500E 3-3 2-421
SN55501E 39 2-415
SN55551 3-15 2-427
SN55552 3-15 2-427
SN55553 323 | SN75730 .......... N ... ... 2-433
SN55554 . .. 323 | SN75136 .................. 2-439
SN55563A 3-29 SN75138 . ... 2-173
TNew devices added to this volume
1/
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ALPHANUMERIC INDEX

DEVICE PAGE NO. DEVICE . PAGE NO.
SN75140 ..\t iit e 2-445 SN7BAT6 ..ot 4-97
SNT7B14T ottt 2-445 SN7BA77 .ottt 4-97
SNTZB146 ..o oot 2-453 SN7Z5478 ..\ ottt 4-97
SN7B150 ..\t veee et 2-459 SN7B479 ottt 4-97
SN7B1BT ottt 2-465 SNTZBB00E .. oottt 3-37
SNZ5153 ..ttt 2-465 SN7BB0TE ...% . ot iete i 3-43
SNTB154 ..ttt 2-477 SNZB512B .\ vv et ettt 3-49
SN75155 . ... ... 2-485 SN75518 . ... 3-55
SNTBTB7 et ee e 2-185 SNTZB55T ..ttt 3-63
SNTB1B8 ..o oot 2-191 SN7B552 ..\ttt 3-63
SNZ5159 ..\ttt 2-495 SN7BB5B3 ...ttt 3-73
SN75160B ..\ ooeeeeeeie i 2-507 SNTB554 ...t ii i 3-73
SN7B161B ...ttt 2-515 SNTBB55 ..\ttt 3-81
SN7B162B ... 2-515 SNT7BEB6 ...ttt 3-81
SN7B163B ... vv ettt 2-527 SNTBB57 .ottt 3-89
SN75164B ... ... .. e 2-535 SN75558 ... .. e 3-89
SN7B172 et e e 2-545 SNTB563A .. oo 3-97
SN751783 ottt e e 2-553 SN7BB64A .. ..o 3-97
SNTZB174 .ttt 2-561 SN751177 2-625
SNTZB175 oot 2-569 SN751178 2-625
SN75176A .......... . 2-577 SN751506 3-105
SN7B17BB .. ev it et 2-327 SN751508 3-113
SN7B177B . veeie e 2-587 SN751516 3-105
SNTZB178B . v vveeete e 2-587 SN751518 3-113
SNT7B179B v eeee e e 2-599 SN751730 2-633
SN7B182 .. ti it 2-207 SN754410 4-103
SN7B183 ..ottt 2-217 SN754411 4-109
SN75186 ........... L 2-607 SN75ALS053 . ....... L 2-639
SN7B188 .. oveiiii i 2-225 " SN75ALS056 ........ e 2-647
SN7B189 ..\ttt 2-231 SN75ALS057 ........ P 2-647
SN75189A .\t oiit et 2-231 SN75ALS085 . ....... Y 2-659
SN7B207 .ot 2-617 SN75ALS121 ........ Y 2-675
SNT7B207B . ettt 2-617 SN75ALS123 ........ . 2-681
SN7B372 ..ottt 4-39 SN75ALS125 2-685
SNTB374 ..t 4-49 SN75ALS126 2-251
SN7B435 ..t 4-59 SN75ALS127 ........ P 2-685
SNT7B436 ...t 4-65 SN7BALST30 ..o oteeiie e 2-257
SNT7B437A ..t 4-65 SN7BALST60 & ... 2-689
SN7B438 . ... .. 4-65 SN7BALSTBT ..., 2-699
SN75439 ........... t 4-71 SN75ALS162 .. .............! A, 2-707
SN75446 .. ...\t 4-77 SNTBALSTB3 .. oo veeeite e 2-717
SN75447 ..ottt 4-77 SNT7BALSTB4 ..ottt enie e 2-725
SN75448 ... 4-77 SNTBALSTE5 ..o vvvereeiee e 2-735
SN75449 ... ... 4-77 SN75ALS170 ........ r 2-745
SN7B451B ..\ vteiete e 4-23 SN75ALS171 ........ . 2-761
SN75452B ..\ttt 4-23 SN75ALS176 ........ Y 2-337
SNT7B453B ... 4-23 SN75ALS176A . ...... L 2-337
SN7B454B ... e 4-23 SN75ALS1768 . ...... . 2-337
SN7B461 ..ttt 4-31 SN75ALS180 ........ L 2-349
SNT7BAB2 ..t 4-31 SN75ALS191 ........ L 2-777
SNT5463 ..ttt 4-31 SN7BALSTO2 ..o ovitee e 2-285
SN7B465 . ...t - 4-83 SN7BALS193 ... .ovirtttiiieans 2-781
SN7BA66 . . ..ottt 4-83 SN7BALST94 ... .uteiea i 2-295
SNT7B467 .ttt 4-83 SN75ALS195 ........... e 2-305
SN7B4B8 . ...ttt 4-83 SN75ALS197 ........ L 2-793
SN7B5469 ...ttt 4-83 SN75ALS199 ........ Y 2-805
SNTB47T oottt et 4-91 SN75C185 .......... L 2-361
SNTB472 ottt 4-91 SN75C188 .......... t 2-369
SN75473 .ottt ei e 4-91 SN75C189 .......... . 2-817

TNew devices added to this volume
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ALPHANUMERIC INDEX

DEVICE PAGE NO. DEVICE PAGE NO.
SN75C189A .. ....... PP 2-817 UADB3BAC ...t oo e 2-955
SN75C198 . ......... P 2-827 UADB37AC ..t 2-961
SN75C1154 ......... . 2-379 UAB37AM ...t 2-961
SN75C1406 ......... . 2-387 UADB38C ...ttt 2-967
SN951768 .......... PP 2-837 UADB3IC . ..ot 2-971
TCM78808 . . .. ... ... . 2-847 ULN200TA ...t 4-155
TL3695............. . 2-867 ULN2002A ..ottt 4-155
TLABIOB . ..ottt e 3-123 ULN2003A .. oo 4-155
TLABTOBE . .o oo e 3-123 ULN2004A ... tioeit e 4-155
TLBB12. oottt 3-129 ULN200BA © .\ vvoeeeteee e 4-163
TLBBT2l oottt 3-129 ULN2064 .. .ote oo 4-163
TL16C450. ... ....... Y 2-879 ULN20B5 ..o ooo oo oot e 4-163
TL16C457. ... ....... PP 2-903 ULN20B6 .o oo oo oo oo e 4-163
TL16C452. ... ....... t 2-903 ULN20B7 oot et 4-163
TL16C550A ... ... ... L, 2-925 ULN20B8 ..ottt 4-169
TPICO298 . ... ....... P 4-115 ULN2069 ...ttt 4-169
TPIC2404 . .......... Y 4-123 ULN2074 .ottt 4-175
TPIC2406 . .......... L 4-129 ULN2075 .ottt 4-175
TPIC2807 ........... . 4-141

TNew devices added to this volume

TeExas
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DATA TRANSMISSION AND CONTROL CIRCUITS
SELECTION GUIDE

line drivers

: DRIVERS DEVICE PAGE
APPLICATION OUTPUT PER TYPE PKG NUMBER
PACKAGE
SN55158 JG 2191
SN75158 D,JG,P
2 SN75159 D,JN 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
-29
SN75ALS194 D,JN 2295
l ] SN75172 DW,J,N 2-545
EIA Standard RS-485 Differential 4 SNI5174 DW.IN 27561
EIA Standard RS-423-A Single-Ended 2 UA9636AC D,JG,P 2-955
R SN75150 D,JG,P 2-459
. UA9636AC D,JG,P 2-955
LT1030 DN 2-37
EIA Standard RS-232-C . Single-Ended SN55188 FK,J 2.225
4 SN75188 D,J
SN75C188 D,DB,N
SN75C198 D,J.N 2369
) SN75123 D,J,N 2-405
SN75ALS123 D.N 2-681
SN75126 D,J,N 2-421
SN55ALS126 FK,J 9.251
IBM 360/370 Single-Ended . SN75ALS126 D,J.N
SN75130 D,J.N 2-433
SN55ALS130 FK,J
SN75ALS130 D,J,N 2257
SN55121 FK,J
SN75121 D,J,N 2161
SN75ALS121 DN 2-675
SN55109A FK,J 2103
SN75109A D,JN
SN55110A FK,J 9103
SN75110A D,J.N
General-Purpose Single-Ended 2 SN75112 D,J.N 2-103
SN55113 FK,J 2117
SN75113 D,JN .
SN55114 FK,J 2129
SN75114 D,J.N
SN55183 FK,J 2.217
SN75183 D,J.N
INSTRUMENTS
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DATA TRANSMISSION AND CONTROL CIRCUITS
SELECTION GUIDE

line drivers (continued)

DRIVERS DEVICE PAGE
APPLICATION OUTPUT PER TYPE PKG NUMBER
PACKAGE
MC3453 D,JN 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 TYPE PKG NUMBER
PACKAGE
SN75146 D,JG,P 2.453
SN55157 JG
2 SN75157 D,JG.P 2185
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,JN 2-59
SN55173 FK,J 2-199
SN75173 D,J,N 2-553
4 SN75175 D,JN 2-569
SN75ALS193 J 2-781
SN55ALS195 FK,J 2.308
SN75ALS195 J
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
2 SN75157 D,JG,P 2185
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
. SN75173 D,JN 2-553
SN75175 D,JN 2-569
SN75ALS193 J 2-781
SN55ALS195 FK,J 2.305
SN75ALS195 J
SN75154 D,JN 2-477
SN55189 FK,J
SN75189 D,JN 2231
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 “’P
INSTRUMENTS
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DATA TRANSMISSION AND CONTROL CIRCUITS

SELECTION GUIDE

line receivers (continued)

' RECEIVERS DEVICE PAGE
APPLICATION INPUT PER TYPE PKG NUMBER
PACKAGE
3 SN75124 D,J,N 2-409
SN75125 D,J,N 2-415
7 SN75ALS125 D,J,N 2-685
1BM 360/370 Single-Ended SN75127 D,J.N 2-415
SN75ALS127 D,J.N 2-685
8 SN75128 DW,J,N 2-427
SN75129 DW,J,N 2-427
2 SN75140 D,JG,P 2-445
General-Purpose Single-Ended SN75141 D.JG.P 2:445
4 SN55122 FK,J 2.167
SN75122 D,J.N
SN55107A FK,J 2.87
SN75107A D,J,N
SN55107B FK,J 2.87
SN75107B D,J,N
N
SN55108A FK,J 2.87
SN75108A D,JN
2 SN55108B FK,J 2.87
SN751088B D,J.N
SN55115 FK,J 2137
General-Purpose Differential SN751156 D.J,N
SN55182 FK,J 2.207
SN75182 D,J.N
SN75207 D,N 2-617
SN752078 D,N 2-617
AM26LS33A D,J.N 2-11
MC3450 D,J.N 2-47
4 MC3452 D,JN 2-47
MC3550 FK,J 2-69
MC3552 FK,J 2-69
X . SN75ALS197 D,N 2-793
CCITT V.11 and X.27 Differential 4 SN75ALS199 DN 2805
line transceivers
APPLICATION BUS 110 ;?zA:ns\fsE;:g\':z DEVICE PKG PAGE
TYPE NUMBER
. PER PACKAGE
LAl SN75155 D,JG,P 2-485
2/2 MAX232 DN 2-43
SN65C1406
D,N 2-387
33 SN75C1406
EIA Standard RS-232-C Single-Ended SN75186 FN 2-607
: 4/4 SN65C1154
N -
SN75C1154 pw 2379
SN65C185
,N 2-361
35 SN75C185 bw 36
:’.
INSTRUMENTS
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DATA TRANSMISSION AND CONTROL CIRCUITS
' SELECTION GUIDE

line transceivers (continued)

POST OFFICE BOX 655303 ¢ DALLAS, TEXAS 75265

TRANSCEIVERS
APPLICATION BUS 1/0 OR DRVS/RCVS DTE;':E:E PKG N::ncain
PER PACKAGE
SN65176B D,P 2-327
SN75176A D,P 2-677
SN75176B D,JG.P 2-327
SNB5ALS176
SN75ALS176 P 2337
1 SN75ALS176A D,P 2-337
SN75ALS176B D,P 2-337
EIA Standard RS-422-C SN751778 D.JG.P 2-587
and Differential SN751788 J6,P 2:587
E1A Standard RS-485 SN95176B FK,JG,W 2-837
TL3695 D,P 2-867
SN751798 D,JG,P 2-599
11 SNB5ALS180
SN75ALS180 DN 2349
22 SN751177 N 2-625
SN751178 N 2-625
SN75ALS170 J 2-745
3 SN75ALS171 J 2-761
SN75160B DW,J.N 2-507
SN55ALS160 FK,J,W 2-265
SN75ALS160 DW.J,N 2-689
SN55ALS161 FK,J,W 2:275
. SN75161B DW,J,N 2-515
IEEE Standard 488 GPIB Single-Ended 8 SN75ALS161 DW,J,N 2-699
SN75162B DW,N 2-515
SN75ALS162 DW,N 2-707
SN75164B DW,N 2-535
SN75ALS164 DW,N 2-725
SN75ALS165 DW,N 2735
|EEE 802.3 1BASES Differential 1N SN75061 N 2-395
|EEE 802.3 10BASES Differential 2/2 SN75ALS085 NT 2-659
AM26S10C D,JN 2-21
AM26S11C D,JN 2-21
o N8T26 D,JN 2-81
) SN75136 D,J.N 2-439
Single-Ended
SN55138 FK,J 2173
SN75138 D,JN
SN751638 DW,J,N 2527
General-Purpose 8 SN75ALS163 DW,J,N 2-717
SN65076B D,P
SN75076B D,P 2317
SN55116 FK,J
Differential 1 SN75116 D,JN 2147
SN75117 D,JG,P 2-147
SN75118 D,JN 2-147
SN75119 D,JG.P 2-147
{/
EXAS
INSTRUMENTS
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DATA TRANSMISSION AND CONTROL

SELECTION GUIDE

CIRCUITS

line transceivers (continued)

TRANSCEIVERS
APPLICATION BUS I/0 OR DRVS/RCVS DEVICE PKG PAGE
i TYPE NUMBER
PER PACKAGE
SN75ALS053 FN,N 2-639
4 SN55ALS057 Jw 2-239
|EEE Std 896.1-1987 Single-Ended SN75ALS057 DW,N 2-647
8 SNG55ALS056 J.W 2-239
SN75ALS056 DW,N 2-647
IBM 360/370 Single-Ended 3/3 SN751730 D,N 2-633
translators
E
APPLICATION TRANSLATORS DEVICE PACKAGE PAG
PER PACKAGE TYPE NUMBER
10K ECL-to-TTL with Latch 5 DP8480 DN 2-29
10K TTL-to-ECL with Latch 5 DP8481 DN 2-33
controllers
DEVICE PAGE
DESCRIPTION FUNCTION PRODUCT FEATURES PACKAGE
u o ue ATURE TYPE NUMBER
ACE? Single ACE without FIFO¥ | Programmable Baud Generation TL16C450 FN,N 2-879
ingle ACE with Parallel ‘
ACET Single ACE with Parallel | o ammable Interface Characteristics | TL16C451 FN 2903
Port and without FIFO
ACE? Dual ACE vj"th Parallel 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 E :
Converter/Controller | Octal Receiver/Transmitter | - o9rammable Baud Rates TCM78808 | FN,HA,HB | 2-847
50 to 19,200
TACE—Asynchronous Communications Element
*FIFO—First In First Out
:’
INSTRUMENTS
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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 Tl REPLACEMENT NO.
AM26LS31C AM26LS31C 2-3 wA9636AC uA9636AC 2-955
AM26LS32C AM26LS32AC 2-11 nA9637AC uA9637AC 2-961
AM26LS33C AM26LS33AC 2-11 rA9637AM uA9637AM 2-961
AM26S10C AM26S10C 2-21 nA9638C uA9638C 2-967
AM26S11C AM26S11C 2-21 #A9B639AC uA9639C 2-971
rA9640C AM26S10C 2-21
SUGGESTED PAGE nA9641C AM26S11C 2-21
FAIRCHILD TI REPLACEMENT NO.
©A1488C SN75188 2-225 LTC SUGGESTED PAGE
#A1489AC SN75189A 2-231 TI REPLACEMENT NO.
#A1489C SN75189 2-231 LT1030 LT1030 2-37
pA26LS31C AM26LS31C 2-3
pA26LS32C AM26LS32AC 2-11 MOTOROLA SUGGESTED PAGE
pA3486C MC3486 2-59 TI REPLACEMENT NO.
nA3487C MC3487 2-65 AM26LS31 AM26LS31C 2-3
pA55107AM SN55107A 2-87 AM26LS32 AM26LS32AC 2-11
rA55107BM SN55107B 2-87 MC1488 SN75188 2-225
pA55108AM SN55108A 2-87 MC1489 SN75189 2-231
pA55108M SN55108B 2-87 MC1489A SN75189A 2-231
pA55110M SN55110A 2-103 MC26S10 AM26S10C 2-21
pA55121M SN55121 2-161 MC26S11 AM26S11C 2-21
pAB5122M SN55122 2-167 MC3450 MC3450 2-47
pA75107AC SN75107A 2-87 MC3452 MC3452 2-47
#A75108AC SN75108A 2-87 MC3453 MC3453 2-55
nA75108BC SN75108B 2-87 MC3481 SN75ALS126 2-251
uA75108C SN751078B 2-87 MC3485 SN75ALS130 2-257
#A75110C SN75110A 2-103 MC3486 MC3486 2-59
rA75150C SN75150 2-459 MC3487 MC3487 2-65
uA75154C SN75154 2-477 MC55107 SN55107A 2-87
pA8T13C SN75121 2-161 MC55108 SN55108A 2-87
pA8T13M SN55121 2-161 MC75107 SN75107A 2-87
rA8T14C SN75122 2-167 MC75108 SN75108A 2-87
rA8T14M SN55122 2-167 MC75125 SN75125 2-415
rABT23C SN75123 2-405 MC75127 SN75127 2-415
uABT24C SN75124 2-409 MC75128 SN75128 2-427
pA9614C SN75114 2-129 MC75129 SN75129 2-427
wA9614M SN55114 2-129 MC75140 SN75140 2-445
#A9615C SN75115 2-137 MC145406 SN75C1406 2-387
#A9615M SN65115 2-137 MC75S110 SN75110A 2-103
uA96172C SN75172 2-545 SN75172 SN75172 2-545
pA96173C SN75173 2-553 SN75173 SN75173 2-553
uA96174C SN75174 2-561 SN75174 SN75174 2-561
#A96175C SN75175 2-569 SN75175 SN75175 2-569
nA96176 SN75176B 2-327 SN75176 SN75176B 2-327
nA96177 SN75177B 2-587 SN75177 SN75177B 2-587
uA96178 SN75178B 2-587 SN75178 SN75178B 2-587
1/
EXAS
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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 8T125 SN75125 2-415
DP8481 DP8481 2.33 87126 SN75ALS126 2-251
DS1488 SN75188 2-225 8T127 SN75127 2-415
DS1489 SN75189 2-231 8T128 SN75128 2.427
DS1489A SN75189A 2-231 87129 SN75129 2.427
DS14c88 SN75C188 2-369 8713 SN75121 2-161
DS14C89 SN75C189 2.817 8T14 SN75122 2.167
DS14C89 SN75C189A 2.817 8723 SN75123 2.405
DS26LS31 AM26LS31C 23 8T24 SN75124 2-409
DS26LS32 AM26LS32AC 2-11 8726 N8T26 2.81
DS26LS32M AM26LS32AM 211 DM7820 SN55182 2-207
DS26LS33C AM26LS33AC 2-11 DM7830 SN55183 2-217
DS26LS33M AM26LS33AM 2-11 DM8820 SN75182 2-207
DS26510C AM26S10C 2.21 DM8830 SN75183 2-217
DS26511C AM26S11C 2-21 MC1488 SN75188 2-225
DS3486 MC3486 2.59 MC1489 SN75189 2-231
DS3487 MC3487 2.65 MC1489A SN75189A 2.231
DS3695 TL3695 2.867
DS3893 SN75ALS053 2.639
DS3896 SN75ALS056 2-647
DS3897 SN75ALSO057 2-647
DS55107 SN55107B 2.87
DS55108 SN55108A 2.87
DS55109 SN55109A 2-103
DS55110 SN55110A 2-103
DS55113 SN55113 2117
DS55114 SN55114 2-129
DS55115 SN55115 2.137
DS56121 SN55121 2-161
DS55122 SN55122 2.167
DS75107 SN75107B 2.87
DS75108 SN75108B 2.87
DS75109 SN75109A 2-103
DS75110 SN75110A 2.103
DS75113 SN75113 2117
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 2617
DS75207 SN752078 2617
DS75108 SN75108B 2-87
DS7820A _SN55182 2-207
DS78220 SN55182 2.207
DS7830 SN55183 2.217
DS8820 SN75182 2.207
DS8820A SN75182 2-207
DS8830 SN75183 2.217
Texas
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

vLSI 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

bxas WP
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DISPLAY DRIVERS
SELECTION GUIDE

electroluminescent display drivers

DRIVERS i INPUT
DESC. PRODUCT FEATURES PER POWER SUPPLY TYPE PKG
COMPATIBILITY
PKG
® 225-V open-drain DMOS outputs SN55551 Fd
® Serial-in, parallel-out architecture SN55552
* 50-mA current sink output capability SN65551
* Extremely low steady-state power SN65552
consumption SN75551 ENL N
® Left side (SNXX551) and right side SN765562 :
(SNXX552) drivers enhance circuit
layout 32
* Monolithic BIDFET integrated circuits SN65557
ROW * Very low steady-state power cMos SN65558
DRIVERS consumption Vce llogic) = 10.8 V| SN75557 EN
* 300-mA output capability to 15V SN75558
* High-voltage open-collector N-P-N
outputs
* 225-V totem-pole BIDFET output SN55563A FJ
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 SN555564
® 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 a2 cMOS Vce (logic) = 10.8 V
DRIVERS layout to 15 V
© 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
Texas W
EXAS
r1a INSTRUMENTS
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DISPLAY DRIVERS
SELECTION GUIDE

vacuum fluorescent display drivers

DRIVERS INPUT
DESC. PRODUCT FEATURES PER CbMPATIBILITY POWER SUPPLY TYPE PKG
PKG
® Serial-in, parallel-out Vet (logic) = 5V SN65512B
architecture to 15V,
® 60-V totem-pole outputs 12 L Vcez (display) = O SN755128B DW.N
® 25-mA current source to 60 V
output capability
® On-board latches
All features same as Ve llogic) = 5V SN65518
ANODE, SN65512B except: 32 CMOS, to 15V, ENLN
GRID ® 32 bits for large format TTL Vcc2 (display) = 0 SN75518
DRIVERS displays to 130 V
FOR ® Serial-in, parallel-out TL4810B
SEGMENT architecture
OR DOT ® 60-V totem-pole outputs
MATRIX ® 40-mA current source output 10 DW,N
FORMATS | e Improved direct replacement Veet llogic) = 5V TL4810BI
for UCN4810A and cMos to 16 V,-
TL4810A Vcez (display) = O
® 70-V output voltage swing to 60 V TL5812
capability
® Drives up to 20 lines 20 FN,N
* Direct replacement for TL5812|
Sprague UCN5812
dc plasma and gas discharge display drivers
DRIVERS WNPUT
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 Ve (logic) = 4V T
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 32 cMOS SN751508
LINE outputs
DRIVERS | ® Two parallel high-speed 16-bit shift registers Vg (logic) = 4.5V T
* Latches on all driver outputs to 5.5V SN751518
* Top (SN751508) and bottom (SN751518)
drivers enhance circuit layout
Texas W
INSTRUMENTS
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DISPLAY DRIVERS
SELECTION GUIDE

ac plasma display drivers

DRIVERS INPUT
. y Y
DESC. PRODUCT FEATURES PER COMPATIBILITY POWER SUPPL TYPE PKG
PKG .
* High-speed serial-in, ) . Vet (logic) = 10.8 V
32 (8 bits with 1
parallel-out architecture (8 bits wi t013.2V SN55500E | FD, JD
of 4 selectors) .

(8 MHz) Vcez2 (display) = O

* Fast output transitions to 100 V SN6E5500E
(150 ns typ) ) ENL N

-mA ’
* 15-m. . .output current cMOoS SN75500E
AXIS capability
DRIVERS | e X-axis driver

(SN)?XSC?O) SN55501E | FD, JD

® Y-axis driver
(SNXX501) 32

¢ Military temperature 32x1 SN65501E
packages available FN, N
(SN55500, SN55501) SN75601E

: T v}
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 T P'CSE
REPLACEMENT '
54535 SN75518 355
SUGGESTED
SILICONIX T Ph‘l‘gE
REPLACEMENT :
S19551 SN76551 3-63
S19552 SN75652 3-63
SI19553 SN75553 3-73
S19554 SN75554 3-73
SUGGESTED
SPRAGUE T P'cge
REPLACEMENT :
UCN5810A TL48108B 3-123
UCN5812A TL5812 3-129
UCN5818A SN75618 3-55
UCN5851A SN75551 3-63
UCN5852A SN75552 3-63
UCNS853A SN75653 : 3-73
UCN5854A SN75554 3-73
SUGGESTED
SUPERTEX I Plc‘gE
REPLACEMENT '
HV51 SN75551 3-63
HV52 SN75552 3-63
HV53 SN75553 3-73
HV54 SN75554 3-73

EXAS ‘l‘
INSTRUMENTS
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PERIPHERAL DRIVERS/ACTUATORS

SELECTION GUIDE

General-Purpose Drivers and Actuators

SWITCHING S?‘:':E OUTPUT | DRIVERS | OUTPUT INPUT D::.wl-\EY

VOLTAGE VOLTAGE CURRENT PER CLAMP CAPABILITY FUNCTION vP TYPE PKG | PAGE

MAX (V) MAX (V) {mA) PACKAGE| DIODES 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 |ULN2005A|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
Texas {'f
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PERIPHERAL DRIVERS/ACTUATORS
SELECTION GUIDE

General-Purpose Drivers and Actuators (Continued)

SWITCHING Sg;F:I'-E OUTPUT | DRIVERS | OUTPUT INPUT D_:I:;\Ev
VOLTAGE CURRENT PER CLAMP FUNCTION TYPE PKG | PAGE
MAX (V) VOLTAGE (mA) | PACKAGE| DIODES CAPABILITY TP
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 |TTLCMOS 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 [TELECOMRY DRV| 1000 |DS3680! |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 15 V MOS INVERT 250 [SN75469 |D,N | 4-83

Motor Drivers and Power Actuators

SWITCHING S?::I:E QUTPUT | DRIVERS | OUTPUT INPUT D_I_EI::EY

VOLTAGE VOLTAGE CURRENT PER CLAMP CAPABILITY FUNCTION TYP TYPE PKG |PAGE

MAX (V) MAX (V) (mA) PACKAGE | DIODES (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

*i
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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 Tl PNAgE MOTOROLA TI Ph‘l‘gE

REPLACEMENT : REPLACEMENT :
pA75451 SN75451B 4-23 ULN2003 ULN2003A 4-155
uA75452 SN754528 423 ULN2004 ULN2004A 4-155
NS AR S ULN2064 ULN2064 4-163
# ULN2065 ULN2065 4-163
pA75461 SN75461 4-31 ULN2066 ULN2066 4-163
pA75462 SN75462 4-31 ULN2067 ULN2067 4-163
wowa v s | YN0 U e
MC1413 ULN2003A 4-155

ULN2074 ULN2074 4175
#A3680 DS3680 43 ULN2075 ULN2075 4-175
#A9665 ULN2001A 4-155
1A9666 ULN2002A 4-155 SUGGESTED PAGE
4A9667 ULN2003A 4-155 NATIONAL Tl NO
4A9668 ULN2004A 4-155 REPLACEMENT 0.
pA75471 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 T NO DS3668 SN75435 4-59

REPLACEMENT ’ DS3680 DS3680 4-3
MC1411 ULN2001A 4-155 DS75361 SN75372 439
MC1412 ULN2002A 4-155 DS78365 oN78374 429
MC1413 ULN2003A 4-155.
MC1413T SN75468 4-83 DS75451 SN754518 4-23
MC1416 ULN2004A 4-155 DS75452 SN754528 4-23
v swee ey | OTME Svemm o
MC1473 SN75478 4-97
MC1474 SN75479 4-97 DS75461 SN75461 4-31
SN754518 SN754518 423 D e SNToas2 pad
SN754528 SN754528 423
SN75453B SN75453B 423 LM3611 SN75471 4-91
SN754548 SN75454B 423 LM3612 SN75472 4-91
ULN2001 ULN2001A 4-155 LM3613 SN75473 49
ULN2002 ULN2002A 4-155 LM75453 SN754538 4-23

%
EXAS
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PERIPHERAL DRIVERS/ACTUATORS
CROSS-REFERENCE GUIDE

SUGGESTED PAGE SILICON SUGGESTED PAGE
RIFA I NO GENERAL i
REPLACEMENT : REPLACEMENT NO.
PBD352301 ULN2001A 4-155 $G2023 SN75468 4-83
PBD352302 ULN2004A 4-155 SG2024 SN75469 4-83
mowas W US| o gvses e
SG75452 SN754528 4-23
PBD352311 SN75466 4-83 SG75453 SN754538 4-23
PBD352312 SN75469 4-83 SG75454 SN754548 4-23
mas  se s | ome  sown o
SG75462 SN75462 4-31
SUGGESTED oaGE SG75463 SN75463 4-31
SGS-ATES I o SG75473 SN75473 4-91
REPLACEMENT :
L201 ULN2001A 4-155 SUGGESTED PAGE
1202 ULN2002A 4-155 SPRAGUE L NO.
L203 ULN2003A 4-155 REPLACEMENT
L204 ULN2004A 4-155 UDN-2541 SN75437A 4-65
L293 L293 47 UDN-3611 SN75471 4-91
1293 SN7544111 4-109 UDN-3612 SN75472 4-91
L293D L293D 4-11 UDN-3613 SN75473 4-91
t .
:jggo 52'9785441 0 i_} 23 UDN-5711 SN75476 4-97
UDN-5713 SN75478 497
ULN2001 ULN2001A 4-155 UDN-5714 SN75479 4-97
ULN2002 ULN2002A 4-155 UDN-5722 SN75477 4-97
s ume RS | e s
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 ULN2005A 4-155
ULN2067 ULN2067 4-163 ULN.2021 SN75466 483
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 483
ULN2075 ULN2075 4-175 ULN-2025 SN75465 4-83
ULN-2064 ULN2064 4163
SILICON SUGGTEISTED 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
$G2003 ULN2003A 4-155
SG2004 ULN2004A 4155 ULN-2074 ULN2074 2:175
ULN-2075 ULN2075 2:175
SG2022 SN75467 4-83

tConsult product data sheet for possible slight product differences.

Exas "W
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PERIPHERAL DRIVERS/ACTUATORS
CROSS-REFERENCE GUIDE

SUGGESTED

UNITRODE TI PAgE
REPLACEMENT NO.
L293 L293 4-7
L293 SN754411% 4-109
L293D L293D 4-11
L293D SN754410% 4-103
L298 L298 4-15

' TConsult product data sheet for possible slight product differences.
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Data Transmission and Control Circuits
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AM26LS31C
QUADRUPLE DIFFERENTIAL LINE DRIVER

D2433, JANUARY 1979-REVISED MAY 1990

¢ Meets EIA Standard RS-422-A D, J, OR N PACKAGE
(TOP VIEW)
¢ Operates From a Single 5-V Supply
® TTL Compatible 1A[] 1 - 16[] Veo
Y[} 2 15[] 4A
¢ Complementary Outputs 12[] 3 14[] 4y
o i ENABLEG([l4  13f]4zZ
:ughdioﬂutput Impedance in Power-Off 2z(ls 12[] ENABLE G
onditions ovfle  11flaz
* Complementary Output Enable Inputs 2Afl 7 10{] 3Y
GND[] 8 sf] 3A
description
The /-\tM216L83(1j Cisa qduadruplg complementarg- FUNCTION TABLE (EACH DRIVER)
output line driver designed to meet the
requirements of EIA Standard RS-422-A and 'N';UT ZNABL%S ?{UTPU.I-ZS
Federal Standard 1020. The 3-state outputs have H H X H Iy
high-current capability for driving balanced lines L H % L H
such as twisted-pair or parallel-wire transmission H X L H L
lines, and they provide a high-impedance state in L X L L H
the power-off condition. The enable function is X L H Z z
common to all four drivers and offers the choice of H = high level
an active-high or active-low enable input. Low- L =low level
power Schottky circuitry reduces power X = irrelevant

consumption without sacrificing speed. 2= high impedance (off)

The AM26LS31C is characterized for operation

from 0°C to 70°C.
logic symbolt
=1
4
G EN
- 12 |
1 C
> 2
1A ! v 3 v
v~ 1z
n 7 . 2y
; 2z
10
3A 9 1 v
; 3z
14
A 15 13 ay
LA

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

PRO'DUCTION DI;TI'\ documents ooiltalntlnformatlon current M Copyright © 1990, Texas Instruments Incorporated
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AM26LS31C

QUADRUPLE DIFFERENTIAL LINE DRIVER

logic diagram (positive Idgic)

schematic (each driver)

v

9Q

4
G
— 12
G 2
1 1Y
1A — 3
1z
q
6
7 — 2y
A — 5
2z
q
10
9 3y
3A —mm 11
az
14
15 A4
4A 13
az
INPUT A
L’I . 22kQ P
A T
:}-"P b 4 a
) 4 y

OUTPUTY

-
g |
|

I

I

I

I

I

i

I
| Ve B L { s
| h 4 DRIVERS
|EN&B'—E J——pf J\F/:—L"_E !!I
| ENABLE PR ::’l—i h 4 l i
G I I
l X X Y !!l
GROUND
R _
All resistor values are nominal.
TExas “-'f
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 (s€e NOte 1) ...t e 7V
INpUt VOIAGE ..o e 7V
Output off-state voltage ........ ..o e 55V
Continuous total dissipation ...t See Dissipation Rating Table
Operating free-air temperature range ..........cvuiiiiit it i 0to 70°C
Storage temperature raNge ...ttt e e e e —65to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: Jpackage ..................... 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  pOWERRATING  ABOVE TA=25°C  POWER RATING
D 950 mW 7.6 mW/°C 608 mW
J 1025 mW 8.2 mW/°C 656 mW
N 1150 mwW 9.2 mW/°C 736 mW
recommended operating conditions
MIN NOM MAX | UNIT
Supply voltage, Voo 4.75 5 525 \
High-level input voltage, ViH 2 v
Low-level input voltage, V| 0.8 Vv
High-level output current, loH -20{ mA
Low-level output current, lo| 20| mA
Operating free-air temperature, TA 0 70 °C
Texas ‘v’f
INSTRUMENTS
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AM26LS31C

QUADRUPLE DIFFERENTIAL LINE DRIVER

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

PARAMETER TEST CONDITIONS MmN TYPt  mAX| uniT
ViK Input clamp voltage Voc =475V, lj=—18mA -15 \%
VOH High-level output voltage Vcc =475V, lpH=—20mA 25 \%
VoL Low-level output voltage Vec =475V, lgL=20mA 0.5 \4
. Vo=05V -20
loz Off-state (high-impedance-state) output current Vcc =475V Vo=25V 0] M
1] Input current at maximum input voltage Voc=525V, V=7V 0.1 mA
i1 High-level input current Vec=525V, V=27V 20 pA
L Low-level input current Vec=525V, V=04V -036( mA
Ios Short-circuit output current® Vog =525V - 30 -150( mA
Icc Supply current Voo =5.25V,  All output disabled 32 80 mA
T All typical values are at Vo =5 V and T = 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, Vo =5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
tPLH Propagation delay time, 14 20 ns
low-to-high-level output
Propagation delay time, CL=30pF, SeeFigure1, S1 and S2 open
tPHL high-to-low-level output 1 20 ns
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¢2, See Figure 1 37 45 ns
¢ Output disable time from high leve! 21 30 ns
tgrzz Output disable time from low level CL=10pF,  SeeFigure1,  S1and S2 closed 23 35| ns
Texas *p
INSTRUMENTS
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AM26LS31C
QUADRUPLE DIFFERENTIAL LINE DRIVER

PARAMETER MEASUREMENT INFORMATION
——————— 3v

Input A 13V 13V
oV

(See Note B) | -—H ‘ »— tpHL

€ tPLH — 7 vou
Output Y [ 7}4 : -159;15v
|
|

VoL

| ly VoH
Output Z '\ 15V 2‘

VoL
PROPAGATION DELAY TIMES AND SKEW

Enable G —_—— ———
—\ 1\ sv
1.5V (See Note C) 15V
Enable G — —/| e — — — — oV
' tpzL —‘—’: tpLz _‘{'—’1

S1 Closed
Il — ’
Waveform 1 ' N -5V : | S2 Closed
aveform | S1Closed 1.5V ~1.5V
(See Note D) | S20pen ___'r____ﬂ[:_%_—_: VoL
: | 05V
— tpzy —»I tpHz —— o5y

Waveform 2 S10pen ——_&‘\i VoH
1.5V 15V

(See Note D) $2 Closed giev S1 Closed
$2 Closed
ENABLE AND DISABLE TIMES
VOLTAGE WAVEFORMS
Test Point Vce
180 Q

From Output
Under Test

CL
(SeeNote E) |~

TEST CIRCUIT

NOTES: A. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zg ~ 50 @, t; < 15 ns, and tf < 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. Cpincludes 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 T T 4 T T
Veg =525V 'II‘A = 70°<|:
(— Vcc=5V |
Vec =475V — 0°
3 3 Ta=0°C
> f :
. ql, Ta=25°C _|],)
o o
£ £
g 2 g 2
H H
5 5
ol ? Vec=5V
o Load =470 @ o Load =470 Q
> 1~ to Ground > 1~ to Ground
See Note 2 See Note 2
Ta=25°C
0 0 Z
0 1 2 3 0 1 2 3
Vi~ Enable G Input Voltage - V V) - Enable G Input Voltage ~ V
Figure 2 Figure 3
OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
ENABLE G INPUT VOLTAGE ENABLE G INPUT VOLTAGE
6 T T T 6 I I
Vee =525V Load =470 Q to Vgc Vec=5V
Ta=25C =
Veg=5V \ A Load =470 Qto Vge
5 Voo =475V See Note 3 5 \ See Note 3
> \ > TA =70°C \
1 1
S a S 4
g \ g
% \\ ‘g_ Ta =25°C \
§_ 3 5- 3 |
3 3 Ta=0°C
| |
2
>° \ >° 2 \ \ \
1 1 \ \
0 1] ‘%
0 1 2 3 ] 1 2 3
Vi - Enable G Input Voltage -V - Vi - Enable G Input Voltage -V
Figure 4 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 Ainputis connected to ground during the testing of the Y ouputs and to Vg during the testing of the Z outputs.
Texas *p
INSTRUMENTS
2-8
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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
5 T 1]
> See Note 2 N~ Vee=5.25V
! 3 S~ [ Vec=sv
4 1
Y ® - ’< Vec =475V
s IoH =—20 mA e 3 =
] |1 s I~ \
> .  — > ~& ™~
32— IoH=-40mA — 2 \\\
: 3 . ™)
2 g
_“lj 2 3
5 5
T I
L -
o o Ta =25°C
> > See Note 2
o L
o 25 50 75 0 -20 -40 —60 -80 -100
TA - Free-Air Temperature — °C loH ~ High-Level Output Current—mA
Figure 6 Figure 7
LOW-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
vs vs
FREE-AIR TEMPERATURE LOW-LEVEL OUTPUT CURRENT
0.5 1
Vec=5V Ta =25°C
1oL = 40 mA 09| she Note 3
> See Note 3 >
¢ o4 | 08 /
o Q
g g o7
z > AN~
5 0.3 k-] 0.6 / "
% g Ve =475V /‘
<1 3 05 v
pe 5 7 Vee =525V
& o2 2 04 e
§ § 03 7/
! ! A
_I 0.1 —a 0.2 7
O S 7
0.1
0 ]
0 25 50 75 0 20 40 60 80 100 120
Ta - Free-Air Temperature — °C loL — 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 Ve during the testing of the Z outputs.

EXAS *’3
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
> Veec=525V 7] > 4 . Ta=70°C
‘L [ Veg =5V J, :
g [ Vee =475V g . (r Ta=0C
S S
‘?;_ ‘é- Tp =25°C —H
3 - B
1 Y 2
2 2
| )
0
1 ; 2 3 (] 1 2
Vi - Data Input Voltage -V V| - Data Input Voltage - V
Figure 10 Figure 11
Texas “?
INSTRUMENTS
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM

QUADRUPLE DIFFERENTIAL LINE RECEIVERS

D2434, OCTOBER 1980—REVISED SEPTEMBER 1986

® AM26LS32A Meets EIA Standards
RS-422-A and RS-423-A

® AM26LS32A Has *7-V Common-Mode
Range With +200-mV Sensitivity

® AM26LS33A Has *15-V Common-Mode
Range With +500 mV Sensitivity

Input Hysteresis . . . 50 mV Typical
Operates From a Single 5-V Supply
Low-Power Schottky Circuitry
3-State Outputs

Complementary Output Enable Inputs
Input Impedance . . . 12 kQ Min

Designed to Be Interchangeable With
Advanced Micro Devices AM26LS32C and
AM26LS33C

description

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

quadruple

will always be high.

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

(TOP VIEW)
1801 Uis[dvee
1A[]2 1s[]4B
1wz  a[dsa
G[Js 13[Jay
2vy[ds 120G
2a0s  ni[J3y
28[]7  10[J3A
GND s 9[]38B

AM26LS32AM, AM26LS33AM . . . FK PACKAGE
(TOP VIEW)

<o ©Q
-z

10111213

00mg
2Z2M0m
(&)

2B

NC—No internal connection

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.

FUNCTION TABLE (EACH RECEIVER)

DIFFERENTIAL
INPUT

ViD = VTH

VTL = VID = VTH

Vip = V1L

X

ENABLES
s s OUTPUT
H X H
X L H
H X ?
X L ?
H X L
X L L
L H z

N

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

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

Copyright © 1986, Texas Instruments Incorporated

*p
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

logic symbol T

(4) =1
(12) \ EN

ol ©

1A
1B

2A —— (5)

(3)

logic diagram (positive logic)

v

P 7 N F——— 2Y

(10
3A —] (11)

3B (9 N — 3Y

(14)

4A {13)

ap 11580 4y

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

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

schematics of inputs and outputs

(4)

G
S (12)

(11)3Y

(13) 4y

POST OFFICE BOX 655303 + DALLAS, TEXAS 75265

EQUIVALENT OF EACH EQUIVALENT OF EACH ENABLE INPUT TYPICAL OF ALL OUTPUTS
DIFFERENTIAL INPUT
Vee Vee —_———— ——— ——¢—V¢c
$8.3 k0 3850
’ NOM NOM
ENABLE -——
NOM
INPUT—‘wv—_- L OUTPUT
i
Texas b
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

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

AM26LS32AC

AM26LS32AM

from case for 60 seconds

AM26LS33AC AM26LS33AM UNIT

Supply voltage, Vcc (see Note 1) 7 7 \
Input voltage, any differential input +25 +25 \Y
Differential input voltage (see Note 2) +25 +25 \Y%
Continuous total power dissipation See Dissipation Rating Table

Operating free-air temperature range 0to 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 mwW -
FK 1375 mwW 11.0 mW/°C 880 mWwW 275 mW
J (C-SUFFIX) 1025 mW 8.2 mw/°C 656 mW —
J (M-SUFFIX) 1375 mwW 11.0 mw/°C 880 mW 275 mW
N 1150 mW 9.2 mWw/°C 736 mW —
recommended operating conditions
AM26LS32AC AM26LS32AM
AM26LS33AC AM26LS33AM UNIT
MIN NOM MAX MIN NOM MAX
Supply voltage, Vcc 4.75 5 5.25 4.5 5 5.5 \%
High-level input voltage, V|4 2 2 \
Low-level input voltage, V) 0.8 0.8 \%
Common-mode input voltage, Vic AM26LS32AC, AM26LS32AM +7 +7 v
AM26LS33AC, AM26LS33AM +15 +15
High-level output current, IgH —440 -440 pA
Low-level output current, g 8 8 mA
Operating free-air temperature, Tp [o] 70 | —-55 125 °C

EXAS {’P
INSTRUMENTS
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

electrical characteristics over recommended ranges of V¢, V|C. and operating free-air temperature
(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX | uniT
Differential input AM26LS32A 0.2
V- Vo = VoHmin, | = —440 \%
TH  high-threshold voltage 0 = Tonmin.oH M TAMZ6LS33A 0.5
Differential input AM26LS32A | -0.2%
Vv Vo = 045V, I =8mA \%
TL low-threshold voltage ° oL=°%m AM26LS33A | -0.5¢
Vhys Hysteresis, VT4 — Vp_$ 50 mv
Vik Enable input clamp voltage Vee = MIN, I = =18 mA -1.5 \
i Vcc =MIN,  Vip =1V, '32AC, '33AC | 2.7
V, High-level output volt. = \
OH  High-level output veliage VIG) = 0.8V, loH = -440 A | '32AM, '33AM| 2.5
Vec = MIN,  Vpp= -1V, oL = 4 mA 0.4
V Low-level output volt; \%
oL ow-level output voltage Vig) = 0.8V oL = B mA 0.45
Off-state (high-impedance-state) Vo =24V 20
! Vi = MAX A
0z output current cc Vg =04V -20 ¥
i Line inout ent Vi =15V, Other input at —10 Vto 15 V 1.2 mA
ine input curr
! P Vi = —15V, _ Other inputat —15 V to 10 V 17
li(eN)  Enable input current Vi =55V 100 A
IIH High-level enable current V=27V 20 A
liL Low-level enable current Vi =04V -0.36 mA
T Input resistance Vic = =15V to 16V, 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 = 25°C, and V|c = O.
$The algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet for threshold
levels only.
SHysteresis 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, Vgc = 5V, Ta = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

t Propagation delay time, low-to-high-level output 20 35 ns
o et Y me 2 g P CL = 15 pF, See Figure 1
tpHL Propagation delay time, high-to-low-level output 22 35 ns
1] Output enable time to high level 17 22 ns
PZH P - g CL = 156 pF, See Figure 1
tpzL  Output enable time to low level 20 25 ns
tpHz Output disable time from high level ! 21 30 ns

CL = 5pF, See Figure 1
tprz  Output disable time from low level L P © Figur 30 40 ns

Exas W
INSTRUMENTS
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

PARAMETER MEASUREMENT INFORMATION

,,Tgl‘:,TT Vee , e +2.5V
R = 2kQ
INPUT
s1 | | 25V
FROM OUTPUT toLH —— j—>—tpyL
UNDER TEST (See Note B) 1 — —Vou
c
L S5k ouTPUT
(See Note A) 1’ v
I oL
= \5201 $1 and S2 closed
= VOLTAGE WAVEFORMS FOR tp{ H. tPHL
TEST CIRCUIT
—»| |[¢=<5ns —» |=<5ns —» |&=<5ns —» M-=<5ns
—|—— — -3V
ENABLE l 90% ENABLE 90% I :
P 13V P 13V
10%

13V

| (See Note C)
|

@
]
®

2
2

®
e

| ov
1
v
e L I 3
13V
ENABLE ENABLE IR10% —_—— vV
G 'l > tpzL | S1 closed
S2 closed
tpLz _F_" =14V
$2 closed =1.4V OUTPUT i
OUTPUT S1 closed -
tPHZ S1 closed P —5- VoL
S$2 closed open 05V
VOLTAGE WAVEFORMS FOR tpHz. tpzH VOLTAGE WAVEFORMS FOR tpy 7. tpzL
NOTES: A. Cy 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.

FIGURE 1

{i,
TexAas
INSTRUMENTS
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

TYPICAL CHARACTERISTICS

HIGH-LEVEL OUTPUT VOLTAGE
vs
HIGH-LEVEL OUTPUT CURRENT

HIGH-LEVEL OUTPUT VOLTAGE
vs
FREE-AIR TEMPERATURE

5 T 1 5
Vip=02V_|
> TA = 25°C >
()
g g ¢
s =
z AN | S
5 3 5 3
g e
A AN -
3 N | Vee =525V b
2 >
:.o \Q +Vee =5V -3 2
=) N 5
4 vee = 4.75V \\ S
I: 1 N _-I‘: 1LkVec =5V
>o k o Vip = 0.2V
N > TloH = -440 4A
0 R\ ol 11|
0 -10 -20 -30 -40 -50 0 10 20 30 40 50 60 70 80
IoH—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 . 0.5
Vege =5V /
> TA = 25°C / >
! |
g °° / 2 04
] g
= £
> 04 S
H 5 03
g g
3
& 03 Va 3
: / T ooz
< / s
§ 0.2 / g
P
L o1 l, 01fvec=5V
o o S |Vip = 0.2V
oL = 8 mA
() 0 L
0 5 10 15 20 25 30 0 10 20 30 40 50 60 70 80
loL—Low-Level Output Current—mA TpA—Free-Air Temperature— °C
FIGURE 4 FIGURE 5
i
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

V(o —Output Voltage—V

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
ENABLE G VOLTAGE ENABLE G VOLTAGE
' . 5 T
Vip = 0.2V I I Vcec =5V
— TA = 25°C t t rVip = 0.2V
Load = 8 kQ Vege = 55V Load = 8 kQ to ground .
™ to ground 4 Ta = 70°c  TA = 25°C
Vcgc =5V > /L
| 2 —
t t ° ==
Vce = 45V g 3 Ta = 0°C |
°
>
5
[=3
5 2
T
o
>
1
0
(o] 0.5 1 1.5 2 2.5 3 V] 0.5 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
Vge = 5.5V | | Vec =5V
e _ B\ Vip = -0.2V Vip = -0.2V
Vee =5V Ta = 25°C 5 Load = 1kQ to Vcc

Vce = 45V Load = 1 kQ to Vcc

> 7
2 S 4
2 S
£ 3 Ta = 25°C ¥ j¢ Ta = 0°C
s = 3 | |
- 3 | |
3 Q
-1 £ TA = 70°C ¥
3 o
o
| N2
o
S L

1

o]

0.5 1 1.5 2 25 3 0 0.5 1 1.5 2 2.5 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

TYPICAL CHARACTERISTICS

AM26LS32A
OUTPUT VOLTAGE

Vs

DIFFERENTIAL INPUT VOLTAGE

AM26LS33A
OUTPUT VOLTAGE

Vs

DIFFERENTIAL INPUT VOLTAGE

5 5 : —
Vee =5V Vge =5V lo=20 TaA = 25°C
o= ¢ — - T
TA = o

4 |JA = 25°C I a vee= Vic = Vic=

Vic=|Vic=| {Vic= > -15V ov 15V
—-7vioviH 7V ‘L
4 | | a - g
3 VT_[VT+ \\;T+ Vr- VT + Ev 3 vT- V1- vVt -
il | !
T é VT + VT+ VT+
2 g 2
|
o
>.

1 1

0 (1]

-200 -150-100-50 O 50 100 150 200 —-200-150-100-50 O 50 100 150 200

Vip—Differential Input Voltage—mV V|p—Differential Input Voltage —mV
FIGURE 10 FIGURE 11
INPUT CURRENT
vs
INPUT VOLTAGE
4
3 \
E 2
R A
£ § =
[
E 0 J% g é » <._
(5] =1 N £ o3
P Lo AN 5155
B 1N Bafe
' c 327
= _2 r NG S £ s
o«
N E 8
- 5594
° N\ P
a & :\ Fe4a
~25-20-15-10-5 0 5 10 15 20 25

Vi—Input Voltage—V
FIGURE 12
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AM26LS32AM, AM26LS33AM, AM26LS32AC, AM26LS33AC
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

APPLICATION INFORMATION

% AM26LS31C % AM26LS32AC
I re
DATA ’ ) DATA
N Rr* ¢ out
5 5
% AM26LS32AC % AM26LS33AC
DATA ‘ DATA
out out

*RT equals the characteristic impedance of the line.

FIGURE 13. CIRCUIT WITH MULTIPLE RECEIVERS

{iP
Texas
INSTRUMENTS
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AM26S10C, AM26S11C
QUADRUPLE BUS TRANSCEIVERS

D2298, JANUARY 1977 —REVISED MAY 1980

® Schottky Circuitry for High Speed, Typical AM26S10C, AM26S11C . . . D, J, OR N PACKAGE
Propagation Delay Time ... 12 ns (TOP VIEW)

® Drivers Feature Open-Collector Outputs for Gnp [ Uns Vee
Party-Line (Data Bus) Operation 1B []2 15[] 48

® Driver Outputs Can Sink 100 mA at 0.8 V 1R O3 1] 4R
Maximum 10 [Je 13[] 40

20 s 12[Js
P-N-P Inputs for Minimal Input Loading 2R [J6  11[J 3D
Designed to Be Interchangeable With G,ﬁg ; 133 gg
Advanced Micro Devices AM26S10 and
AM26S11
description

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 OUTPUTS
D|B R S D|B R
L HIL H L H|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
current as of publication date. Products conform to y
specifications per the terms of Texas Instruments

: | EXAS
Setesaarily inehde Sostina of N peramerares ot INSTRUMENTS
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AM26S10C, AM

26511C

QUADRUPLE BUS TRANSCEIVERS

logic symbolst

AM26S10 AM26S11
s 02 a0 s 12 nJ s
0 > 10 @ g 10 > 10 2) 45
————
1R %-4- P 1R :—::a— q ::]
p1oJLI— 2p 2N
(6) e 28 () o) 28
2R (11) 28 (11)
3D 9 30—
(10) a2 38 (10) e 38
3R ——e . 3R —
(13) (13)
4D ——— 15 4D =D
(14) | EPPLLIIPY 1) s 15) 45
4R 4R e
TThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
logic diagrams (positive logic)
AM26S10 AM26S11
st12) Ci> 12 |>
4 9 @2 ,, < @
10 1p 48 1B
1R (3) R (3)
(5) ) )8 (5) ' @ 28
2D 2D
6
2R( ) 2R (6)
L (9) L (9)
3B
o0 k) |> 3B
1
3p19 3110
(15) (15)
4B
ap 13 ap 13 4B
14 14
4R( ) 4R( )
i
EXAS b
INSTRUMENTS
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AM26S10C, AM26S11C
QUADRUPLE BUS TRANSCEIVERS

schematic (each transceiver)

* Vee
-
2k :_ ! 110 9. Yy
NOM | Nom £
i
| 394
AM26511] | ) et
M |
i | R
| : :
cam SN O | ¥
> R R T}'—:K
| AM26510
o " | I |
[
¥ \l !
s , A o GND
_________‘_I___—_..~___—.._:____.___1 ———————— —‘ 57
@ 2.7 kQ I
NOM |
S
COMMON —ﬂl
¢ circurmry
< TO THREE I
OTHER |
DRIVERS
1 TO ONE TO TWO |
» OTHER :)——A—— OTHER |
s ) RECEIVER RECEIVERS
N l
V3 :
R ' ' |
___________________________________ _

{ip
EXAS
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) . . .. ... e -05Vto7V
Driver or strobe input voltagerange . ............. ... ... -0.5Vto55V
Bus voltage range, driver output off .. .. ... ... ... . ... ... . -0.5Vto5.25V
Driver or strobe input currentrange . . ............ ... ... ... .. . ... —-30 mA to 5 mA
Driver OULPUL CUITENT . . . . L. ittt it it e et et e et e e e 200 mA
Receiver output CUITENt . . ... . ... ... . 30 mA
Continuous total power dissipation . . . . .............. ... ... .... See Dissipation Rating Table
Operating free-air temperature range .. . ... ... ..ttt e 0°C to 70°C
Storage temperature range . . . ... ... oo i ittt e 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
< 25° ERATING FACTOR Ta = 70°C
PACKAGE Ta = 25°C DERATING FACTO A 0
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 \'
. . Dor$S 2
High-level input voltage, Vi B 225 \"
Dor$S 0.8
-level input voltage, V \Y
Low-level input voltage, V| B 1.75
Receiver high-level output current, IgH -1 mA
Low-level output current, | Driver 100 A
w-level output current, foL Receiver 20 m
Operating free-air temperature, Tp (o] 70 °C

| ¥
INSTRUMENTS
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AM26S10C, AM26S11C
QUADRUPLE BUS TRANSCEIVERS

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

noted)
PARAMETER TEST CONDITIONS MIN TYPT MAX | UNIT
D or
ViK Input clamp voltage s Vee = 475V, Ij = —18 mA -1.2 \
Vee =475V, Vig=2V, ViL =08V,
VoH High-level output voltage R cc IH L 2.7 3.4 \Y
IoH = =1 mA
R loL = 20 mA 0.5
Vee = 475V,
\Y Low-level output voltage VIH=2V lo = 40 mA 033 0% Y
oL B V'H By loL = 70 mA 042 07
=" loL = 100 mA 051 08
Vig = 2V Vece = 5.25V, Vg = 0.8V -50
I0(off) Off-state output current B vIH Cosv |Ycc =525V, vo =45V 100 | A
IL=" Vce = O, Vo = 45V 100
. . D 30
hH High-level input current 3 Ve =5.25V, Vi =27V 20 A
Input current at maximum D or
| Vege = 6.2V, Vi =55V 100 A
! input voltage S cc ! a
: D -0.54
TR Low-level input current Vcc =525V, Vi =04V mA
S -0.36
los Short-circuit output currentt | R Vce = 5.26V -18 - 60 mA
| Suppl ¢ Vce = 5.26 V, Strobe at OV, No load, 45 70 mA
u curren
cc PRl All driver outputs low 80

TAll typical values are at Tpo = 25°C and Vce = 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, Vcc = 5V, Tp = 25°C

TEST AM26S10 AM26S11
PARAMETER FROM | TO UNIT
CONDITIONS | MIN  TYP MAX [ MIN TYP MAX
tpLH Propagation delay time, low-to-high-level output N B 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 8 14 18 15 20
ns
tpHL Propagation delay time, high-to-low-level output . 13 18 14 20
- - - See Figure 1
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 8 10 10
ns
tTHL Transition time, high-to-low-level output 2 4 2 4
Exas W
POST OFFICE BOX 655303 » DALLAS, TEXAS 75265 2-25



AM26S10C, AM26S11C
QUADRUPLE BUS TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION

PULSE Vee
GENERATOR
(See Note A)
o 5
) AM26S11 | WA,
| o |
t 7 : 28003
I |r | ! i
i L AM26510 DRIVER RECEIVER i
i OD | )C L : ———Ii¢—»
L______________________’_______J (See Note C)
50 pF 15 pF
(See Note B) (See Note B)
PULSE
GENERATOR
(See Note A) = = =
D s B R
TEST CIRCUIT
AM26511
| 3v
onve’k V Y ________ _
INPUT 15v
| 1
| AM26s10 : ov
|
| |
]
STROBE | |
(INPUT | |
| \
] I
BUS
RECEIVER
oUTPUT

VOLTAGE WAVEFORMS

NOTES: A. The pulse generators have the following characteristics: Z, = 50 @, t; = 10 + 5 ns.

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

FIGURE 1
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AM26S10C, AM26S11C
QUADRUPLE BUS TRANSCEIVERS

APPLICATION INFORMATION

STROBE STROBE STROBE

DRIVER DRIVER DRIVER

INPUTS Receiver INPUTS RECEIVER 'NPUTS RECEIVER
OUTPUTS e\ OUTPUTS /./\1 OUTPUTS

|

DDDD sR.J DDDD sR_I DDDD sn_l
5V AM26s10/ R AM26S10/ R AM26S10/ R 5V
AM26S11 g AM26S11 g AM26S11
B BB B R BB B B R B B B B R
100 Q 100 ©
——— A J.L J.‘ L ANN—@
100 Q@ 100 @
W\ AN—@
100 Q 100 Q
*——— A~ y
100 Q 100 ©
AN AAA-

100-Q TRANSMISSION LINE

FIGURE 2. PARTY-LINE SYSTEM

{i’
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

300-mil DIPs

Package Options Include Plastic ‘’Small
Outline’’ Package and Standard Plastic

® Direct Replacement for National

Semiconductor DP8480

description

D OR N PACKAGE

(TOP VIEW)

VEE v Ued vee
po([]2 s[Jdo
p1s wJan
p2{Js 3002
p3(ds 12[Ja3
palle 11[]Qa
E? 10[JOE

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 symbol

logic diagram

. ECL/TTL oe 110
OE “_’b EN
U P Ei D :
Do 2) s g (15) o ECL/TTL
(3) (14) — [ g [ @—jEN (15)
D1 @ e a1 (2) b Vio——0ao
D2 p > a2 DO
3 8! 12 5.
4 18 (1 5a ECL/TTL
. ®-0jC1 ®— EN (14) —
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 D1 (3) 1D vp——Qa1
and IEC Publication 617-12.
FUNCTION TABLE ECL/TTL
(EACH LATCH/TRANSLATOR [ 2[4 ®—EN 13) _
! ] & . vl a2
OE LE D a
H X X z
L L L H & J ECL/TTL
L L H L p-OjC1 p— EN (12)
L H X Qg p3 8 1D v as
ECL/TTL
Lofc1 L ENn v 1) g,
pa & 1D

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.

{i’
TexAas
INSTRUMENTS
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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 VOItAGE, VG - « - - v v et e e et e e e e e e e e e e e e
Supply voltage, VEE . . - -« o ot e e e

Input voltage, V|
Output voltage, VO
Continuous total dissipation

Operating free-air temperature range

Storage temperature range

-8V
OV to VEE
5.5V
See Dissipation Rating Table

0°C to 75°C

-65°C to 150°C

Lead temperature 1,6 mm (1/16 inch) from case for 10seconds. . .................... 260°C
DISSIPATION RATING TABLE
Ta <25° DERATING FACTOR Ta = 75°
PACKAGE A =25°C G FACTO A = 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 \
Ta = 0°C -1145 -840
High-level input voltage, V|
(s':e N:t‘: '1';"" voitags. ViH Ta = 25°C ~1105 810 | mv
TA = 75°C —1045 -720
Ta = 0°C -1870 - 1490
Low-level input voltage, V
ow-level Input voltage. ViL Ta = 25°C ~1850 1475 | mv
(see Note 1)
Ta = 75°C —-1830 -1450
Pulse duration, LE low, tyy (see Figure 1) 5 ns
Setup time, data before LEt, tg, (see Figure 1) 3 ns
Hold time, data after LE?, ty, (see Figure 1) 3 ns
Operating free-air temperature, TaA [*] 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 TYPT MAX | UNIT
VoH  High-level output voltage loH = —10 mA Vee-2 \4
VoL Low-level output voltage loL = 12 mA 0.2 0.5 \2
7] High level input current VIH = V|H max 75 350 A
i Low-level input current ViL = V)L min 50 85 A
loHs High-state short-circuit output current| VoHs = O, See Note 2 -70 -150 mA
loLs Low-state short-circuit output current | VoLs = 2:5 V, See Note 2 70 150 mA
loz High-impedance state output current | Vo = Oto 5 V +1 +50 pA
Icc Supply current from Ve Outputs open, Inputs = Vi 16 35 mA
IEE Supply current from VEg Outputs open, Inputs = V| -30 -50 mA

TTypical values are at Voc = 5V, Vgg = -5.2V, Tp = 25°C.
NOTE 2: During testing of IgHg or IgLs. only one output should be tested at a time and the current should be limited to a maximum

of £120 mA.

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 mMAX UNIT
tpLH 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 1 15 ns
tprH Propagation delay time, low-to-high-level output from D input Cp = 50 pF, 3.5 10 15 ns
tpHL Propagation delay time, high-to-low-level output from D input See Figure 1 3.5 1 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 Voc = 5V, VEg = —5.2 V, Tp = 25°C, and with all channels switched simultaneously.

{ip
Texas
INSTRUMENTS

POST OFFICE BOX 655303 « DALLAS, TEXAS 75265
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DP8480

10K ECL-TO-TTL LEVEL TRANSLATOR WITH LATCH

PARAMETER MEASUREMENT INFORMATION

T
CL 3
l (See Note A)

~N

!

35000

OUTPUT LOAD CIRCUIT

NOTE A: C| includes probe and jig capacitance.

——tw
| | —— e ——— e —— 0.8V
iE Uso% 50%
| | | -1.8V
{ —» et |
]‘—ltsu—" | |
| | } -08V
D 50% I 50% | 50%
| [ S 4 TR - 1.8V
: k—'PHL-b: | [—tPHL—»
ey
- l 24V | ! 24V \| OH
Q(s1 0P ﬂ :
(S1 OPEN) | | 0.8V I 0.8 V
| VoL

le-tPLH-»
-1.10V
OF 50%
—————— 147V
—p—tdis
| 35V

_ VOH - 0.3 V S1 CLOSED
Q VoL + 0.3V ov

$1 OPEN

l¢—ten—py
_ 'S CLOSED ¥zav  VOH
S1 OPEN 0.8V
VoL

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

FIGURE 1. SWITCHING CHARACTERISTICS

xas

Te
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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 [ Ue[dvee
Propagation Delay . . . 4 ns Typ -—9—0E 2 15100
Package Options Include Plastic ‘*Small Q1 Os 14[]1D1
Outline’’ Package and Standard Plastic Q2 g 13[]D2
300-mil DIPs as s 120p3

Q4l]e
® Direct Replacement for National § " :ID—4
Semiconductor DP8481 OEC}7  1of]LE
emiconductor ano[]e s[1GND

description

This circuit translates TTL input levels to ECL output levels and provides a 5-bit transparent 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 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 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)
oe__fen [ECL] OE 7 Dc
iE 19 e ecy
‘ 1o

(15) TTL/ECL @ °|>°
Do 1D e Qo

14) 3) ~ ¢-dc < 2
D1 ~——— Q1 (15 | TTL/ECLI
2 113! @ 5, DO 5 1D
p3 12 5) 53

{11)

(6) —~
c1 [
D4 a4 TTL/ECL 3
D1 (14) 1D
t This symbol is in accordance with ANSI/IEEE Std 91-1984

and IEC Publication 617-12.

Qo
a1
TTL/ECL e 9 52
FUNCTION TABLE (13)
D2 ~ } 1D
a3
as

L

Py
Py

(EACH LATCH/TRANSLATOR)

OE LE D a ¢-o|c1 [ (5)
H L H L (12) | TTL/ECL
D3 ] 1D
H L L H
H H X Qg
L X X

c
L anfTEe] 9 16)
Da 1D

PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to %

spec.i’ficstions per tl'l,e tdorms of Texas Instdruments TEXAS

standard warranty. Production processing does not

necessarily include testing of aFII paramegters. INSTRUM ENTS
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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, VO C - -t ot ot et et ettt e 7V
SUPPlY VOAGE, VEE . -« ¢ vt ittt i e e e e e e -8V
Input voltage, V|: OE or LE iNPUL . . .. oo vttt e et e et OV to VEE

D iNpULS . .o -1Vtob5V
Output current, 10 . ... oo e —-50 mA
Continuous total dissipation . . .. ........... ... . ... . . ... See Dissipation Rating Table
Operating temperature range, TA . . .« ot vt ittt ittt et et et e e e 0°C to 75°C
Storage temperature range . . . . ... ..o ettt —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds. . ... ................. 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 1160 mW 9.2 mw/°C 690 mW

recommended operating conditions

MIN NOM MAX | UNIT
Supply voltage, Vce 4.5 5 5.5 \"
Supply voltage, VEE -4.68 -5.20 -5.72 \%
High-level input voltage, V| (TTL-level D inputs) 2 \Y
Low-level input voltage, V| (TTL-level D inputs) 0.8 \
High-level input voltage, Vi | TA = 0°C —1145 -840
(ECL-level OE and LE inputs) Ta = 256°C -1105 -810 mV
(see Note 1) TA = 75°C —1045 -720
Low-level input voltage, V). | Tp = 0°C - 1870 - 1490
(ECL-level OE and LE Inputs) Ta = 25°C ) - 1850 —1475 mV
(see Note 1) . Ta = 75°C - 1830 - 1450
Pulse duration, LE low, ty (see Figure 1) 5 ns
Setup time, tey Data before LEt (see Figure 1) 5 e

Data before OE? (see Note 2) (see Figure 1) 5.5

Hold time, data after LEY, t, (see Figure 1) 1 ns
Operating free-air temperature, Ta 0 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.

2-34
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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 MAX | UNIT
ViK Input clamp voltage DO-D4 I = —12mA -0.8 -1.2 \
| High-level input DO-D4 V) =25V 1 40 A
H o current OF, LE V= —08V 200 |
| Low-level input DO-D4 V) =05V -50 -200 A
L current OF,LE Vi= 18V 150 | *
VEg = -5.2V, Ta = 0°C - 1000 -840
High-level output voltage EE A
VOH (see Notes 1 and 3) VEg = -5.2V, Ta = 256°C -960 -810 mV
VEg = -5.2V, Ta = 75°C —-900 -720
Critical high-level VEg = -5.2V, Tp = 0°C -1020
VQOHC output voltage VEg = -5.2V, Ta = 25°C —-980 mV
(see Notes 1 and 3) VEg = -5.2 V, Ta = 75°C -920
Low-level output volt VEE = -5.2V, Ta = 0°C -1870 - 1665
ow-level output voltage
VoL e an o o VEE = 52V, Ta = 25°C ~1850 ~1650 | mv
ee S
VEg = -5.2V, Ta = 75°C - 1830 -1625
VEg = -56.2V, Ta = 0°C —1645
Critical low-level output EE A
VoLc VEg = -5.2V, Ta = 25°C -1630 mV
voltage (see Notes 1 and 3)
VEg = -5.2V, Ta = 75°C -1605
Icc Supply current from Voo Vee =565V 20 mA
IEE Supply current from Vgg VEg = -5.7V -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. VpH and V(g are tested using the “‘outer-limit’’ values Viy max and V| min. The ““critical’’ values VoHC and VoL C are
tested using the “‘inner-limit’’ values V|4 min and V|_max. The latter values ensure the noise margins of 1556 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 TYPT 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=50Qto -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 Ve = 5V, VEg = —5.2 V, Ta = 25°C.
*p
TEXAS
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DP8481
TTL-TO-ECL (10K) LEVEL TRANSLATOR WITH LATCH

PARAMETER MEASUREMENT INFORMATION

H——Dl—tsu k—‘dis—-}'

- ——l= ——3v |

D %1.5 vi |
} $ ov

l‘—‘en—ﬂ !

ol

(4]

o

2

o0

[=3

2
rﬁzl
]
< <
o o
r I

l—tw—p|
| | prmm—— | pe— s m — — — — ViH
| | | viL
| —blthe— |
H'su—" | I
! (| ! 3v
b M—/ I 1.5V 1.5V
! I I | A ———— ov
: | le——»t-tPHL | je——>t-tPHL
| | | | | = —— VOH
a | %50% % 50% | % 50% Sk
1 | | Vou
le——»ltpn le—>l-tpLh

NOTE A: ECL input rise and fall times at OE and LE 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

{ip
Texas
INSTRUMENTS
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LT1030
QUAD LOW-POWER LINE DRIVER

D3297, APRIL 1983 —REVISED JULY 1989

Low Supply Voltage ... £+5Vto 15V
Supply Current ... 500 pA 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- [+ Urfvee
INt[J2 13 %I STROBE
ouT1[]3 12[]IN4
ON/OFF[Ja  11[JouTs
IN2[]5  10[]NC
out2[]e o[ IN3
GND [7 8[]ouTs

NC — No internal connection

AVAILABLE OPTIONS

PACKAGE
Ta SMALL OUTLINE | PLASTIC DIP
©) (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 symbol®

STRoBE 12-NG
oN/oFF -2

=1

Nt 2D > 3 outt
N2 3D 5 ourz
INg 2D 8 ours
INg 121 11 outa

This 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 fromVy = Voo +2Vto 15 V. Connect to
IN3, IN4 9, 12 | 5V when not used.
ONOFE 4 Shuts down entire circuit. Cannot be left open. For “normally on” operation, connect between 5V and 10 V. If V)

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

OuT1, OUT2, 3,6,

Li i ts.
OUT3, OUT 4 8, 11 ine driver outputs

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

TROBE 13

S when not used.
Vee+ 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 rrncesslnq does not
necessarily include testing of ali parameters.

TeExas “?
INSTRUMENTS
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LT1030
QUAD LOW-POWER LINE DRIVER

logic diagram

ON/OFF
—_ 13 4
STROBE — ¢ 3
2 —— OUT1
INt —Q '
[ 2 : 6
5 —— OUT2
IN2 —( X .
o . 8
9 —— OuT3
IN3 —Q
— 11
12 OuT4
INg —(

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

Supply voltage range, Vo (SeeNote 1). ... .o 0Vto15V
Supply VOIAGe range, VoG o «« vttt e 0Vto-15V
Input voltage range, 1ogic iNPUtS. . .. ... Voo-1t025V
Input voltage range, ON/OFF pin .. ... ... e 0Vto12V
Output voltage range (any output) . . ... Vec+—30VtoVoo-+30V
Duration of output short-circuit at (or below) 25°C (to £30 V,see Note 2) . .................. unlimited
Continuous total dissipation . ............... i See Dissipation Rating Table
Operating free-air temperature range, TA ... .. .o oo i i e 0°C to 70°C
Storage temperature range .. ................ .. PP —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ................. ...t 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, V| (see Note 3) 2 15 \
Low-level 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,Vocc+ = *5Vto 15V (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYP! MAX | UNIT

i iti k \ -03

Vous Maximum posntlvg peal Io = —2mA, Tp = 25°C cc+—0 v
output voltage swing Veoy — 0.1

i i \Y .

VoM~ Maximum negatlv.e peak o = 2mA, Tp = 25°C cc—+09 v
output voltage swing Veg—+ 14

IIH High-level input current V22V, Tp = 25°C 2 20 pA
i Low-level input current Vi<o08V, TA = 25°C 10 20 pA

- Vi= 0 —0.1 -10

/OFF inal A
] ON/OFF terminal current V=5V 30 5 w
lo Output current Tp = 25°C 5 12 mA
loz Off-state output current Vp = #30V, Ta = 25°C 2 100 pA
Icc Supply current (all outputs low) V> at24V, lo=0 500 1000 HA
| Off-state supply current ONOFF at0.4 v 10 A
CCloff) i ON/OFF at 0.1 V EE

operating characteristics, Vcc+ = #5Vto +15V,Tp = 25°C

PARAMETER TEST CONDITIONS MIN  TYP! MAX | UNIT

SR Driver slew rate R = 3k, C, = 51pF 4 15 30 | Vius

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

TEXAs ‘Q?

INSTRUMENTS
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LT1030

QUAD LOW-POWER LINE DRIVER

Vs
OUTPUT CURRENT
Vees —
> Vg, - 02 — =
° OUTPUT HIGH
g Vees - o.4~ 1
5 E ~
> Vee- +14
:
5 Vee- +1.2
o
x
s Vce-+1
& /—-
E Vce- +08 OUTPUTLOW _____]
£
® Vce- +0.6~
=
| Vcc- +04
=
Ovee- +0.2 Vees = +12V]
Tp = 25°C
Vee- - .
0 +1 +2 +3 +4 +5
lo — Output Current — mA
FIGURE 1
MAXIMUM PEAK OUTPUT VOLTAGE SWING
Vs
FREE-AIR TEMPERATURE
Vee+
> y
1 Vecs - 02
g o= 1mA-~ lo=5mA
2 Vce+ - 0.4
5 ; 4
2 ™M -~
3 Vec-+14
]
o lop= -5mA
% vee- +1.2
E
3
E
g Vee- +1
!
§Vcc— +08[— Io= —1mA-]
Vee+ = £12V
Vee- +0.6 .
0 10 20 30 40 50 60 70

TA — Free-Air Temperature — °C

FIGURE 3

TYPICAL CHARACTERISTICS
MAXIMUM PEAK OUTPUT VOLTAGE SWING

ON/OFF TERMINAL VOLTAGE

FREE-AIR TEMPERATURE
1.8 . <
Vee: = 212V
1.6 RL=3ke
|
> 14 n
, ~__| MINONVOLTAGE
® 1.2 \1 |
—~—
3 ! \\ MAX OFF VOLTAGE —]
c <
E 08 q \\ lp <200 A
L \ \\
i 06
S \\
8 o4
MAX OFF VOLTAGE T
021 15 <20 uA 1 ’
GND |
0 10 20 30 40 5 60 70
Ta - Free-Air Temperature — °C
FIGURE 2
ON/OFF TERMINAL CURRENT
ON/OFF TERMINAL VOLTAGE
140 , 1
Vee+ = 212V
120} Ta = 25°C
<
f 100
5w /
c Y
=
(8]
E oo v
E
2 40 /
I /
9 /
z /
0 A
-20

0 25 5
On/Off Terminal Voltage - V

FIGURE 4

10 125 - 15
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LT1030
QUAD LOW-POWER LINE DRIVER

30

N
~N
CJ

N
G

lp — Output Current — mA
N
N N
o o

-
~
CJ

15

TYPICAL CHARACTERISTICS

OUTPUT CURRENT LIMIT
Vs
FREE-AIR TEMPERATURE

e

—
Veet = 212V

e

™~

SINKING

~

| SOURCING

0 10 20 30 40 50 60 70

Ta — Free-Air Temperature — °C

OFF-STATE OUTPUT CURRENT
Vs
FREE-AIR TEMPERATURE

I 1
[ Vce+ = £12V
Vo= -25V

/
7

loz - Off-State Output Current — pA
|
o

-0.01 /

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

POST OFFICE BOX 655303 « DALLAS, TEXAS 75265

FIGURE 5 FIGURE 6
OFF-STATE SUPPLY CURRENT SUPPLY CURRENT
vs Vs
FREE-AIR TEMPERATURE SUPPLY VOLTAGE
0.1 , 5 . ‘
Voo = 12V Ta = 25°C
< [ ONOFFat04V 4 45
0.07
M / a
e <
£ 005 4 T 35 ——
(>,- / ;':-; 3 — |
E 8 L T ]
§ / :3_ [ ALL OUTPUTS HIGH
% 0.03 A > 28
s g ,
15
%}
& f e
2
8 ALL OUTPUTS LOW
£ 0.5
0.01 / 0 ‘ ‘ '
45 50 55 60 65 70 10 125 15 175 20 225 25 275 30
Ta — Free-Air Temperature — °C IVce+ = Vee-| — Total Supply Voltage - V
FIGURE 7 FIGURE 8
TExas
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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
Veet = 212V Vee: = 212V
3.5 RL = 3kQ
CL = 51pF
I | 16
i |_—+—T" | AoutputsHiGH 2 \ /
£ 25 , N /
£ ® FALLING
c:’. 2 2 15 ~
s 3
z 15 o
o 1 \
! g RISING
8 1 : 14 —
05 ALL OUTPUTS LOW / |
8 . , . \/
. [ ] "
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
TA — Free-Air Temperature — °C TA - Free-Air Temperature — °C
FIGURE 9 FIGURE 10

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 V¢ — 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

EXAS ‘t’?
INSTRUMENTS
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MAX232

DUAL EIA-232 DRIVER/RECEIVER

D3120, FEBRUARY 1989—REVISED JUNE 1989

D OR N PACKAGE

® Operates with Single 5-V Power Supply

® LinBiCMOS™ Process Technology

® Two Drivers and Two Receivers

® +30-V Input Levels

® low Supply Current . . . 8 mA Typ

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

® Designed to be Interchangeable with Maxim
MAX232

® Applications
— EIA-232 Interface
— Battery-Powered Systems
— Terminals
— Modems
— Computers

description

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

(TOP VIEW)
c1+ [y U vee
Vs+ 2 1s[JGND
c1-3 14[] T10UT
c2+[Js 13[JRUN
c2-(s 12[JR10UT
vs-[s n[JTIN

T20UT([7  10{]T2IN

R2IN (8 9] R20UT

logic symbolt

Vee

lus)
(1 Vee
C1+ —%C1+ (2)
c1-%(——c1— 2Vee -15 VX Vs+
C2+—%{C2+ (6)

-2V, 15V Vg —
c2- (5) c2- cc + %——— Vg
a2 > D U4 our
P pLL. > BT o0ur

riout 12 o< g
r20uT 12 ov o paw
}’((15)
GND

tThis symbol is in

accordance with ANSI/IEEE Std 91-1984 and

IEC Publication 617-12.

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

Input supply voltage, Vcc (see Note 1)
Positive output supply voltage, Vg +
Negative output supply voltage, Vg —

Input voltage range: Driver. . .. ..... ... ...ttt

Receiver
Output voltage range: T10UT, T20UT

R1OUT, R20UT . ... ... e
Short-circuit dUration: VS 4 . . ..ottt e
VS e e

T10UT, T20UT

Operating free-air temperature range . . . . .. ... vt vt ittt

Storage temperature range

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds.

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

LinASIC and LinBiCMOS are trademarks of Texas Instruments Incorporated.

-0.3Vto6V
Vee —0.3Vito 15V
0.3Vto ~15V
-0.3VtoVcec + 03V
+30 V
Vg — 03VtoVg4+ + 03V
-0.3VtoVce + 0.3V

30s

260°C

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

Copyright © 1989, Texas Instruments Incorporated

standard warranty. Production processing does not
necessarily include testing of all parameters.

Texas {5’
INSTRUMENTS
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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, Vi (TTIN, T2IN) 2 \
Low-level input voltage, V. (T1IN, T2IN) 0.8 \%
Receiver input voltage, R1IN, R2IN +30 \
Operating free-air temperature, Ta (o] 70 °C

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

Ta = 25°C

PARAMATER TEST CONDITIONS MIN TYPT ™mAX | uniT
T10UT, T20UT Ry = 3 k@ to GND 5 7
V High-level output volt. \
OH  Pigh-level output voitage R10UT, R20UT | loy = — 1 mA 35
v Low-level output voltage® T10UT, T20UT RL = 3 k2 to GND -7 -5 v
oL P 9 R10UT, RZ0UT | loL = 3.2 mA 0.4
Receiver positive-going input
A% R1IN, R2IN Vi =5V, Tp = 25°C 1.7 24 v
T+ threshold voltage cc A
Rece T
yp_  hecelvernegative-going nbut | gy ol Vee = 5V, Ta = 25°C 08 1.2 v
threshold voltage
Vhys Input hysteresis R1IN, R2IN Vee =5V 0.2 0.5 1 kQ
[ Receiver input resistance R1IN, R2IN Vee =5V, Ta = 26°C 3 5 7 kQ
o Output resistance T10UT, T20UT Vg+ =Vg_ =0,Vg = 2V 300 Q
|OS§ Short-circuit output current T10UT, T20UT Vee =55V, Vg =0 +10 mA
lis Short-circuit input current T1IN, T2IN V) =0 200 pA
Vce = 5.5V, All outputs open,
Icc Supply current cc outputs op 8 10 mA

TAll typical values are at Vee =5V, Ta = 26°C.
$The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic

voltage

leveis only.

8Not more than one output should be shorted at a time.

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

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Receiver propagation delay time, .
PLH(R) low-to-high-level output See Figure 2 500 ne
Receive tion delay time, -
o S v o |
SR Driver slew rate R = 3 kQ to 7 kQ, See Figure 3 30 V/ps
Dri transiti ion
SRitr) sg:’e'rat':" tion regt See Figure 4 3 Vips
Texas W
EXAS
INSTRUMENTS
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MAX232
DUAL EIA-232 DRIVER/RECEIVER

TYPICAL APPLICATION DATA
+5V

J&ns)

1 pF
i c1s Vee 2) T
1F AR 3) s ZVge -15V o *8sv
4 —2vge +15V -85V
__r_—‘“'—)(“ C2+ _*_—T—_’
5 1 uF
14F 7= _(5) ca- +T
1 (14)
rrom > >~ F1A-232 OUTPUT
CMOSOR -
TTL L > P~ &1a-232 ouTPUT
12 T 2L eia232 weut
TO CMOS b
(8)
ORTTL (19 A ov T |—e—— E1a-232 INPUT
THS)
GND

FIGURE 1. TYPICAL OPERATING CIRCUIT

PARAMETER MEASUREMENT INFORMATION

Vce

R = 1.3 k@

R1IN
PULSE (SEE NOTE C)
GENERATOR
(SEE NOTE A} _L 1
CL = 50 pF =
1‘ (SEE NOTE B)
TEST CIRCUIT
=10ns—» [ —» M—=10ns
Iy |1
——————— 3v
INPUT : 0%  90% %
10% I50% 50% 1§ 10% ov
|€—500 ns —p]
1
tpHL —le—H "'_T‘ PLH
- I | VoH
oUTPUT |
15V 1.5V
—————— VoL
WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zgyt = 50 2, Duty Cycle <50%.
B. Cp includes probe and jig capacitance.
C. Ali diodes are TN3064 or equivalent.

FIGURE 2. RECEIVER TEST CIRCUIT AND WAVEFORMS FOR tpHL AND tpLH MEASUREMENT

Exas W
INSTRUMENTS
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MAX232
DUAL EIA-232 DRIVER/RECEIVER

PARAMETER MEASUREMENT INFORMATION

TN TI0UT -
OR OR
PULSE
GENERATOR EIA-232
(SEE NOTE A) . OUTPUT

RL CL = 10 pF
1‘ (SEE NOTE B)

510ns-—)| [\ —» |4—S10ns
| I [

_ —_—— — — 3V
90%  90%
INPUT | |
10% 7 50% 50% K 109 ov
l‘—5 us——n
¢
‘PHL—K"’: | PLH
90% VoH
OUTPUT N 0% 10%’ | 0%
& — ——— vou
TTHL—D - —» —tTLH
8 (VoH - . -
SR = 0.8 (VoH - VoL) o 0.8 (VoL — VoH!
tTLH tTHL
WAVEFORMS

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

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

GENERATOR 1A 232
(SEE NOTE A)
3k T CL = 2.5nF
TEST CIRCUIT i
s10ns—-b; :4— —‘P'I r—sﬂ)ns
D
W T TN
j—20 us —py
tTHL —b: - —D; —tTLH v
OuTPUT 3V \! _av I/ 3V o
-3V¥e— 27 VoL
6V
" trHL or trie
WAVEFORMS

NOTE A: The pulse generator has the following characteristics: Zgyt = 50 @, Duty Cycle <50%
FIGURE 4. TEST CIRCUIT AND WAVEFORMS FOR tTHL AND tTLH MEASUREMENT (20-ps INPUT)

Texas {’P
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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

m—iﬂhEN

| C
:I > (3)

1A——(2)
1B (1)[:
6
2 — e,
2B ——I
(10)
3A — . 11)
3B (Q)E —————3Y
(14)
A—

4B (15) N

VF——-1Y

(13) ay

D, J, OR N PACKAGE

(TOP VIEW)
1B UisOvee s
1A2  1s[]48B
1wz 1afdaA
EN[s 13[Jay
2v[s 12(dvce-
2ads 113y
28[]7 10[d3A
GND 8 9[]3B

FUNCTION TABLE

DIFFERENTIAL INPUTS ENABLE OUTPUT
A-B EN Y
Vip = 256 mV L H
-25mV < V)p < 26 mV L ?
Vip = 256 mV L L
X H z

H = high level, L = low level, ? = indeterminate,

impedance (off)

MC3452

'ﬁ\]_ﬂ)_BEN

.
1A ——— D
(1 ] Q——-m 1Y

2A ——— (5)

2y

3A —— (11)

35 9 o —
]
4B ub

3y

(13) ay

T 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

warrant! does not TEXAS
necessarily inclulxe' ;esting of all parameters. lNS’r RUME

‘. Copyright © 1986, Texas Instruments Incorporated
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MC3450, MC3452

QUADRUPLE DIFFERENTIAL LINE RECEIVERS

logic diagram (positive logic)

__ @
N —2
(2)
1A @
18 0
r
(6)
2A
5,y
(7)
2B
<
3a 19 (11
(9) 3y
3B
an 12 (13)
(15) - 4y
a8

schematics of inputs and outputs

EQUIVALENT OF
A OR B INPUT
Vee+ -
1 kQ
NOM
INPUT
200 Q
NOM
Vee - -

EQUIVALENT OF
ENABLE INPUT

Vee +——————1>—- -—

g 3ka
S NOM

GND —AL—————.‘ -

TYPICAL OF MC3450
QUTPUT

-- ———TVcc

< 140 Q

AAA

AAA
W

- GND

s

< NOM

3 OUTPUT

TYPICAL OF MC3452
ouTPUT

OUTPUT

VWA

GND

2-48
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MC3450, MC3452
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

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

NOTES:

Supply voltage, VCC+ (see Note 1) . ... .o e 7V
Supply voltage, VO C — - - o o et e -7V
Differential input voltage (see Note 2) . . ... ... .. .. . .. . +6V
Common-mode input voltage (see Note 3) .. ... ... ... ... .. ... +5V
Enable input voltage . . . . .. ... e 55V
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 4):

Dpackage ........... ... ... ... ... ... e 950 mW

Jpackage . . ... 1025 mW

N package . . ... ... 1150 mW
Operating free-air temperature range . . . . . . ..ot u ettt e 0°C to 70°C
Storage teMPerature range . .t . ..o vt vt i ittt e 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 . ............ 300°C

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 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, Ve + 4.75 5 5.25 \Y
Supply voltage, Vgc — -4.75 -5 -5.25 \%
High-level enable input voltage, V|4 2 \
Low-level enable input voltage, Vi 0.8 \
Low-level output current, IgL ~-16 mA
Differential input voltage, V|p (see Note 5) N 5 \
Common-mode input voltage, V|c (see Note 5) — 3T 3 \Y
Input voltage range, any differential input to ground -5 3 \%
Operating free-air temperature, Ta [o] 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 -4 -3 2 -1 ] 1 2 3
Input B to Ground Voltage—V

FIGURE 1

{i’
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MC3450, MC3452
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

electrical characteristics over reccommended operating free-air temperature range, VCC+ = +5.25 V
(unless otherwise noted)

MC3450 MC3452
PARAMETER TEST CONDITIONS UNIT
MIN_TYPT MAX | MIN _TYPt mMAX
Alinputs| Vip = -2V 30 75 30 75 A
: High-level Binputs | Vip = -2V 30 75 30 75 #
H input current N ViH = 24V 40 40 A
ViH = 5.25 V 1 1| mA
Ainputs| Vip = 2V -10 -10
Low-level
e in°":t i‘\’ﬁrem B inputs | Vip = 2V ~10 o] ™
P EN ViL = 0.4V 16 16 | mA
. Vec+ = 475V, V|p = 25 mV, .
High-level output o~ E
Vou V;?ta eeve outpu EN at 0.8 V, loH = —400 A, | 2.4 v
9 Vic= -3Vto3V
High-level output
1 Y = +4.75V, Vo = 5.25 V 250 A
OH current cCx B OH s
Vec+ = #4756V, Vip = —25mV,
Low-level output —=
VoL VZ:’; e:e outpu ENat2V, loL = 16 mA, 0.5 05 | v
9 Vic= -3Vt 3V
High-impedance-state | Vo = 2.4 V 40
loz uA
output current Vo =04V -40
Short-circuit Vip = 25 mV, Vp = 0,
1 = -18 -70 A
0s output current® EN at 0.8 V m
Suppl t f
ICCH + upply curren’ r0-m 60 60 mA
Ve + . outputs high
ICCH— Supply current fro-m ~30 _30 mA
Ve - outputs high N
T Al typical values are at Vocy = 5V, Vec—~ = =5V, Ta = 25°C.
1 Not more one output should be shorted at a time.
switching characteristics, Vgc+ = *5V, Ta = 25°C
FROM TO MC3450 MC3452
PARAMETER EST CONDITIONS UNIT
(INPUT) | (OUTPUT) TEST €O MIN TYPT MAX | MIN TYPT MAX
CL = 50 pF, See Figure 2 17 25
1 A B Y s
PLH and CL = 15 pF, See Figure 2 9 25| "
CL = 50 pF, See Figure 2 17 25
Y A B Y s
PHL and CL = 15 pF, See Figure 2 19 25| "
4 EN M 21
PZH — CL = 50 pF, See Figure 2 ns
tpzL EN Y 27
t EN Y 18
PHZ — CL = 15 pF, See Figure 3 ns
tpLZ EN Y 29
tpLH EN Y C| = 15 pF, See Figure 4 ) 25 ns
tPHL EN Y CL = 15 pF, See Figure 4 25 ns
T Al typical values are at Vcc+ = 5V, Voc— = -5V, Ta = 25°C.

{i’
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- INSTRUMENTS

2-50 POST OFFICE BOX 655303 + DALLAS, TEXAS 75265



MC3450, MC3452
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

OUTPUT 5V 5V
390 0 390 0
GENERATOR 5
(SEE NOTE A) s02¢
100 mv FOR
oL MC3452
(SEE NOTE B)
FOR
MC3450
(SEE NOTE C)
TEST CIRCUIT
200 mV
INPUT
ov
VoOH
ouTPUT

VoL

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 TN916 or equivalent.
VOLTAGE WAVEFORMS

FIGURE 2. PROPAGATION DELAY TIMES

Texas ‘t'?
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MC3450, MC3452
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

A B s1 s2 A OUTPUT
tpz4 |100 mV | GND Open | Closed s1
tpzL GND 100 mV | Closed | Open 390 @
TpHz | 700 mV | GND | Closed | Closed t O——5V
tpLZ GND 100 mV | Closed | Closed B
1k0$ {SEE NOTE C)
<
GENERATOR < CL ——
Q L
(SEE NOTE A) 08g (see noTE B) [
{
TEST CIRCUIT
———————— 3v ———— — ——— 3V

ENABLE ENABLE

ov | ov

VoH e 5V

OUTPUT

ouTPUT
______ ov VoL
3v 3v
ENABLE ENABLE
————— ov —! ———————— ov
teHz—¥ e tpLz —-H|
————— VoH : =15V
ouTPUT OuTPUT
<15V ee— Vor

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

FIGURE 3. MC3450 ENABLE AND DISABLE TIMES

{i’
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MC3450, MC3452
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

5V
390 0
~100 mV
OUTPUT
CL
(SEE NOTE B)
GENERATOR <
P4
(SEE NOTE A) 50¢ 3
TEST CIRCUIT
ENABLE
| |
tPLH —K—D: ‘PHL—H—-D:
7~~~ Vo
1
OUTPUT 1.5V

VoL

VOLTAGE WAVEFORMS

NOTES: A. Theinput pulse is supplied by a generator having the foliowing characteristics: PRR < 1 MHz, duty cycle = 50%, t, < 6 ns,

B. Cp 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
Driver

® Improved Stability Over Supply Voltage and
Temperature Ranges

Constant-Current Outputs
High Output Impedance

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

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

® TTL Input Compatibility
Common Enable Circuit

Designed to be Interchangeable with
Motorola MC3453

description

The MC3453 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 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 volts to 10 volts, 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 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.

D.J, ORN
DUAL-IN-LINE PACKAGE
(TOP VIEW)
14 Ve vee s
1Y |:2 15:] 4A
1zgs e ay
27 EA 13 F_‘] 47
ov[s 120 3z
enaBLe (s 11 3v
a7 10 3a
ano s ofdvee -

FUNCTION TABLE

LOGIC ENABLE outpPuT
CURRENT
INPUT INPUT

4 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 symbolt
ENABLE —(*9)—— EN
=) )

2
A 1) D (o] ——:3) 1Y
Q ¥)_ 1Z

5
PyNaLIE. a2
N (4 2z

(11)
(12) 3z
(15) 22 ay
4A ——] (13,

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

PRODUCTION DATA documents contain information . Copyright © 1990, Texas Instruments Incorporated
current as of publication date. Products conform to

specifications per the terms of Texas Instruments TEXAS

standard warrantJ. Production processing does not

necessarily include testing of all parameters. l NST RUMENTS
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MC3453 ‘
QUADRUPLE LINE DRIVER WITH COMMON ENABLE

logic diagram (positive logic)

ENABLE 2
[
(2)
1a Y 1v
(3) 1z
) (5)
a7 2y
@ ,,
L
(11)
(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+ --
<
B
[
INPUT ? —_——
- OUTPUT
;2N
- Ay
GND —4 —_—

Texas J@
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QUADRUPLE LINE DRIVER WITH COMMON

MC3453
ENABLE

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

Supply voltage, VCC+ (see Note 1) . .. .. ... . 7V
SUPPIY VOIEGE, VO G o - vttt e e e e e e e -7V
Input voltage (any iNPUt) . . .. .. e 55V
Output voltage range (any output) . . . . .. ...ttt -5Vt 12V
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2):

D package . .. ... 950 mW

Jpackage . . . .. 1025 mW

N opackage . ... ... 1150 mW
Operating free-air temperature range . .. ... ... ...ttt 0°C to 70°C
Storage temperature range . . ... ... ... vttt —-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, Vce + 4.75 5 5.25 A%
Supply voltage, Vco — -4.75 -5 -5.25 \
High-level input voltage, V|4 2 5.5 \%
Low-level input voltage, V| 0 0.8 \
\ Y 10 \
Common-mode output voltage range OCR+
VOCR - 0 -3 \
Operating free-air temperature, Tp (o] 70 °C
electrical characteristics over recommended operating free-air temperature range, VCCc+ = 5.25V,
Vgc - = —5.25 V (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPT MAX UNIT
VIK Input clamp voltage I = —12mA -0.9 -1.5 \%
V =625V, Vecc- = -5.25V 11 15
10(on)  On-state output current cC+ cc mA
Vec+ =475V, Vec- = - 475V 6.5 11
10(off)  Off-state output current Vec+ =475V, Vec- = -475V, Vg =10V 100 kA
. . V=24V 40 A
hH High-level input current
V) = 6,25V 1 mA
L Low-level input current Vi = 0.4V -1.6 mA
I Supply current from V. Ainputs at 0.4 v |—ebleat2 v 3 501 A
cc+ upply current from VCC + fnputs at B. Enable at 0.4 V 33 50
| Supply current from V, Ainputs at 0.4 v |Leoieat2 v “08 901 A
- rre — .
cc upply current from Vee - fnputs @ Enable at 0.4 V ~31 40
TAIl typical values are at Vcc+ = 5V, Vcc— = -5V, and Tp = 25°C.

Texas {?
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MC3453
QUADRUPLE LINE DRIVER WITH COMMON ENABLE

switching characteristics, Vcc+ = 5V, Vgc- = -5V, RL =500, CL = 40 pF, TpA = 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 ————————— I‘ OUTPUT Y
PULSE . RL=5003 Cp = 40 pF
GENERATOR » i ’ I :
#1
50 0 =
ENABLE = -I OUTPUT Z
PULSE RL=5003 CL = 40 pF
GENERATOR ’ ] ' I
#2
50 9‘% =

TEST CIRCUIT

A INPUT

ENABLE

OUTPUT Y

OUTPUT Z

|
|
!
[
tpHL—ie»|

VOLTAGE WAVEFORMS

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

FIGURE 1. PROPAGATION DELAY TIMES

7
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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

D, J OR N PACKAGE

(TOP VIEW)
1BL] 16 Vee
1A[02 1s[]4B
1v[s 14a[d4A

1,2eN[Ja  13[J4Y
ZYES 12%3,4&1\1
2ade  n1[d3y
287 10fd3A
GND (s 9[]38

FUNCTION TABLE (EACH RECEIVER)

DIFFERENTIAL INPUTS OUTPUT
ENABLE
A-B Y
Vip = 0.2V H H
-0.2V<Vp<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)

a 16-pin package and operates from a single 5-V 1,2en—4L >_.
supply. k
The MC3486 is characterized for operation from 1412 @3,y
0°C to 70°C. 18-
logic symbolt 2418 )
(7) 2y
2B
1,2EN ) EN
(2) >
1A =
o ] o pb—8 v 3.4en-12
18—
(6)
2A — (5) p
L oy (10)
28 2 N 3A an_,y
3B (9)
3.4EN 12 EN 14)
4A a3,y
{10} [ (15)
3A F o (11) av 48
38 — I
14
aA (15)_ 13) 4y
4B L&
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|EC Publication 617-12.
PRODUCTION DATA documents contain information . Copyright © 1986, Texas Instruments Incorporated
current as of publication date. Products conform to y
specifications per the terms of Texas Instruments

standard warranty. Production processing does not
necessarily include testing of all parameters.
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MC3486

QUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT
EXCEPT OUTPUT ENABLE

Vee

INPUT —-AWWA——@
3960 ©

$ NOM ¥
]

A
MW

5

EQUIVALENT OF OUTPUT ENABLE

Vee
8.3 k@
NOM
OUTPUT
ENABLE

TYPICAL OF ALL OUTPUTS

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

Supply voltage, Vcc (see Note 1)
Input voltage, A or B inputs
Differential input voltage (see Note 2)

Enable input voltage . ................. e e e e

Low-level output CUITENt . . . . . .. .t e e

Continuous total power dissipation
Operating free-air temperature range

Storage temperature range

See Dissipation Rating Table
0°C to 70°C

—-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: 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
TA = 256°C DERATING FACTOR Ta = 70°C
PACKAGE
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, Ve 4.75 5 5.25 \
Common-mode input voltage, V|c +7 \
Differential input voltage, V|p +6 \
High-level enable input voltage, Vi4 2 \Y
Low-level enable input voltage, V| 0.8 \4
Operating free-air temperature, Ta 0 70 °C

2-60
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MC3486
QUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT

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

PARAMETER TEST CONDITIONS MiN MAX | UNIT
VTH Differential-input high-threshold voltage| Vo = 2.7 V, lo = ~0.4mA 0.2 \Y
V1L  Differential-input low-threshold voltage | Vo = 0.5V, lop = 8 mA -0.21 \
ViK Enable-input clamp voltage I = —10 mA -1.5 \
VoH High-level output voltage Vip = 04V, 'Io = ~0.4mA, 2.7 \Y
See Note 3 and Figure 1
VoL Low-level output voltage Vip = ~0.4 V. vlo = 8ma, 0.5 \Y
See Note 3 and Figure 1
loz High-impedance-state output current Vip = 08V, Vip = “3V, Vo =27V 40 A
Vi = 0.8V, Vip =3V, Vg =05V -40
Vi = -10V -3.256
I8 Differential-input bias current vee - 0Vor 525V, Viz o3V L mA
Other inputs at O V Vi =3V 1.5
Vi =10V 3.25
IIH High-level enable input current Vi=528V 100 _A
V=27V 20
TN Low-level enable input current V| =05V - 100 A
los Short-circuit output current Vip =3V, Vo = 0, See Note 4 -15 - 100 mA
lcc Supply current Vi =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, Vcc = 5V, TA = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
1, Propagation delay time, high-to-low-level output 28 35 ns
PHL pag I Y ~ 9 O.W utpu 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
tpzi  Output enﬁable t|f11e to low ‘Ievel CL - 15 pF, See Figure 3 20 30 ns
tpHz Output disable time from high level 26 35 ns
tpLz  Output disable time from low level 27 35 ns
U
INSTRUMENTS
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MC3486
QUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT

PARAMETER MEASUREMENT INFORMATION

I

VoH

500 Q

T oL loH
(+) (-)

Vo.

FIGURE 1. VoH. VoL

GENERATOR 3 OUTPUT
(See Note A) ;t 510
I
L CL = 15 pF
= (See Note B) —Mtnpe—  —dlenLpe—
I ——l — =VOH
15V | I
= 13V
- ouTPUT
2v voL

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. CL includes probe and stray capacitance.

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

PARAMETER MEASUREMENT INFORMATION

OUTPUT

sw2
O—5V

(See Note C)
- { sw3
r_ 1 T CL = 15 pF
GENERATOR $ L (See Note B) =
(See Note A) i»51 @
L TEST CIRCUIT
tpzL
tPzH 3v
3v
SW1TO 1.5V INPUT — ——15V
INPUT — —1.5V sw2 OPEN SW1TO -1.5V
SW3 CLOSED ——0V  sw2 cLOSED
| SW3 OPEN
tpzL —B|
OUTPUT OUTPUT
tpLz
tPHZ 3y 3v 3v
SW1TO -1.5V
SW1TO 1.5V INPUT 1.5V SW2 CLOSED
INPUT 1.5V SW2 CLOSED i SW3 CLOSED
| SW3 CLOSED | —oV
| — —ov |
tPLz—d  [e—
v '| — — —13V
VoL

— — —13V

VOLTAGE WAVEFORMS
FIGURE 3. ENABLE AND DISABLE TIMES

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

{i’
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llUADRi.IPLE DIFFERENTIAL LINE

WITH

McC3487
DRIVER
3-STATE OUTPUTS

D2578, MAY 1980—REVISED SEPTEMBER 1986

® Meets EIA Standard RS-422-A and Federal

Standard 1020

description

Single 5-V Supply

Fast Transition Times

High-Impedance Inputs

3-State, TTL-Compatible Outputs

Power-Up and Power-Down Protection

Designed to Be Interchangeable with
Motorola MC3487

D, J. OR N PACKAGE

(TOP VIEW)

1A [ Uss Vce
1Y 2 1s[]4A
1z[Qs  1a[day
1,2eN [Ja  13[J4z
2z s  12[]3,4EN
2y [Je 11[J3z
2a[]7  wo[d3Y
GND [s 9[]3A

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 symbol?t

1,2EN L-Eﬁ—j

2
1 L0 > gl—@ay
Lv) N ) 12
o D 6 Hy
— (5 5y
3.4en 12 fen

3 @ > o194y
o1 5,

14
aa 115 12 4y
K. (13) az

logic diagram (positive logic)

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

|IEC Publication 617-12.

1.2EN (4)

1A (1)

2 (7)

34EN

aa (9)

(12) |> L

——— 3Y
3z

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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MC3487
QUADRUPLE DIFFERENTIAL LINE DRIVER
WITH 3-STATE OUTPUTS

FUNCTION TABLE (EACH DRIVER)

INPUT OUTPUT OUTPUTS
ENABLE Y 4
H H H L
L H L H
X L High-lmpedance | 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———¢——— — = - —-—— * Vee
s
3 _——
q
INPUT
——— 1L
<
1
$ 90 NOM
ouTPUT
= 3
7

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Vcc (see Note 1)

INput Voltage . . . . .. e e 55V
Continuous total power dissipation . . .. .......... ... ........... See Dissipation Rating Table
Operating free-air temperature range . . . . . ..o v vt ittt it it et et 0°C to 70°C
Storage temperature raNgE . . i .. v vttt i i et e e e e e 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 and N packages .. ... .. 260°C
NOTE 1: All voltage values, except differential output voltage, Vop, are with respect to the network ground terminal.
DISSIPATION RATING TABLE
o, = o
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 mwW 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 \%
High-level input voltage, V|H 2 \
Low-level input voltage, Vi 0.8
Operating free-air temperature, TA o] 70 °C
: {l’
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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 Ij = =18 mA -1.5 \
VOH High-level output voltage Vi = 0.8V, ViH =2V, loH = —20 mA 2.5 \
VoL Low-level output voltage ViL=0.8YV, Vig=2V, loL = 48 mA 0.5 \
|[Vop| Differential output voltage R = 100 Q, See Figure 1 2 \
Change in magnitude of §
AlVool differential output voltage t AL = 1009, See Figure 1 +0.4 v
Voc Common-mode output voltage* RL = 100 Q, See Figure 1 3 \%
AlVocl Change in magnitude of + RL = 100 Q, See Figure 1 +0.4 \"
common-mode output voltage
. Vo = 6V 100
lo Output current with power off Vee = 0 Vo = —0.25V 700 nA
loz High-impedance-state Output enables Vo =27V 100
output current at 0.8 vV Vo = 0.5V -100
Input current at maximum
] . Vy =55V 100 A
input voltage
H High-level input current Vy =27V 50 nA
b Low-level input current V; =05V -400 A
los Short-circuit output current® Vp=2V -40 -140 mA
Icc Supply current (all drivers) Qutputs disabled 105 mA
Outputs enabled, No load 85

Ta|Vopland A|VQc| are the changes in magnitude of Vop and Vg, respectively, that occur when the input is changed from a high

level to a low level.
In EIA Standard RS-422-A, Voc. which is the average of the two output voltages with respect to ground, is called output offset voltage, Vpgs.
§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, Vg = 5 V

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

Skew 6 ns
tTD Differential-output transition time C{ = 15 pF, See Figure 3 20 ns
tpzH  Output enable time to high level 30 ns
tpzL  Output enj\able tl'me to low -Ievel CL = 50 pF, See Figure 4 30 ns
tpHz  Output disable time from high level 25 ns
tprz  Output disable time from low level 30 ns

PARAMETER MEASUREMENT INFORMATION

T % 50 Q

| 3s0a | Voc
<

FIGURE 1. DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES
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MC3487
QUADRUPLE DIFFERENTIAL LINE DRIVER
WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

5Y lbtpLHo| le——sd— tpyL

| 15V 15V
- r Iy I VoL
1(See Note B) | :: [ Skew-kﬁ
H ] l‘—'m—u.—-" te—tpLH—]

______ - (See Note C) = | VoH

GENERATOR
(See Note A)

Z OUTPUT

TEST CIRCUIT VOLTAGE WAVEFORM

FIGURE 2. PROPAGATION DELAY TIMES

c——-—3V
AL- INPUT_/——\_—
100 ov

GENERATOR
tTD—1 e~ —t la—t
(See Note A) ouTPUT T : [ T i : D
%
c Cp=15pF OUTPUT 1 (S
= [, a L I (See Note B) 10%
TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 3. DIFFERENTIAL-OUTPUT TRANSITION TIMES
r----- - 5V
| | OUTPUT
| sw3 l SW1 g 200
Oor3V | +-0-9—i¢ o
| y
CL =50pF > 1k
| b3 ¥ (See Note C)
GENERATOR| & | ¥ 1 (See Note B) v
(See Note A) =
o
= sw2
TEST CIRCUIT =
OuTPUT 3v OUTPUT 3v
ENABLE 15V ENABLE 15V
INPUT ) oV nPUT OV—/!
tPHZ M | INPU tpzL ¥ &
Josv Vou ™\ SW1 closed
P . SW1 closed i Y15 close
ouTPUT ] SW2 closed ouTPUT i V' sw2 open
| ~15V i VoL
tpLzN e ~15V PZHH VOH
OUTPUT __/'/0.57 SW1 closed OUTPUT ._/;E\H open
V, SW2 closed
oL .
VOLTAGE WAVEFORMS

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES

NOTES: A. The input pulse is supplied by a generator having the following characteristics: t; < 5 ns, tf < 5 ns, PRR < 1 MHz, duty
cycle = 50%, Zo = 50 Q. . '
B. CL includes probe and stray capacitance.
C. All diodes are TN916 or 1N3064.

{i’
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MC3550, MC3552
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

D3171, FEBRUARY 1989

® Four Independent Receivers with Common
Enable Input

High Input Sensitivity . . . 25 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
differential drivers.

The MC3550 and MC3552 are characterized for
operation over the full military temperature range
of —55°C to 125°C.

J PACKAGE
(TOP VIEW)

18 UssDvee s
1A[2 1s[J4B
1v (s 14 ] 4A
EN[]a 13%4\/
2Y|:5 12]vee -
ZABG 1J3y
2B |7 101 3A
GND |8 9| | 3B

FK PACKAGE
(TOP VIEW)

NC—No internal connection

FUNCTION TABLE

DIFFERENTIAL INPUTS ENABLE | OUTPUT
A-B EN Y
Vip > 25 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)

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.

{ip
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MC3550, MC3552
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

logic symbolsT

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

logic diagram (positive logic)

MC3550

EN (4)

1A (2)

18 SRUIESN

EIN
]

D

(3) 1y

2A (6)
28 VAR

(5) 2y

10
3a 20|

18 9) N

(11) 3y

aA (14)

PRGEIN

(13) ay

(4)

1A (2)

(1)

B ———

P

2A (6)
28 (7)
3A (10)
38 (9)
4A (14)
a8 (15)

t

(3)
1

(5) 2y

(11)
3y

1
(13) ay

MC3552

[ S

[

(3)

(11)

(13)

1Y

(5) 2y

3y

ay
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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+ Vcc+—T—- - -- __———Y—VCC
23k 2140 0
S NOM S NOmM
]
INPUT INPUT B ouTPUT
s
3 ouTPUT
3 - —
_ |
:»
Vee- *—— —- 3
GND
Vee - GND -—-- 9— GND

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

Supply voltage, VCC+ (see Note 1) ... ... s 7V
SUPPIY VORAGE, VO C = - it et ettt e e e e -7V
Differential input voltage (see Note 2) . ....... ... ... . it +6 V
Common-mode input voltage (see Note 3) . ...... ... ... . ... i +5V
Enable input voltage . . . .. .. ... 5.5V
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 4)..... .. 1375 mW
Operating free-air temperature range . . ............ ...t —-55°C to 125°C
Storage temperature raNgE . . .. ... oo vt vttt ettt —-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: 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 to 275 mW at 125°C at the rate of 11.0 mW/°C.

{i’
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MC3550, MC3552
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

recommended operating conditions

MIN NOM MAX UNIT

R
L] —_ - -—

High-level enable input voltage, ViH 2 \
Low-level enable input voltage, V)i 0.8 \4
Low-level output current, Ig -16 mA
Differential input voltage, V|p (see Note 5) -5t 5 \Y
Common-mode input voltage, V|c (see Note 5) -3t 3 \
Input voltage range, any differential input to ground -5t 3 \%
Operating free-air temperature, Tp -55 125 °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.

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
Input B to Ground Voltage—V

FIGURE 1

-2

0 1
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MC3550, MC3552
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

electrical characteristics over

(unless otherwise noted)

recommended operating free-air temperature range, Vgcc+ = MAX

MC3550 MC3552
PARAMETER TEST CONDITIONS UNIT
MIN _ TYP¥ MAX | MIN TYPF MAX
Ainputs| Vjp = -2V 30 75 30 75 N
| High-level Binputs| VIp = -2V 30 75 30 75 »
IH input current N VIH = 2.4V 40 40 pA
ViH = Voo + MAX 1 1 mA
Low-level Ainputs| ViIp = 2V -10 -10 A
ow-level
n ; te o [Bimeus[Vip =2V ~10 0| ¥
n| r —
fnput current g ViL = 04V ~16 16| mA
Vee+ = MIN, Vip = 25 mV,
igh-I tput —
VOH H;?th evel outpu ENat0.8V,  lgy = -400,4A, | 2.4 v
voltage
o Vic = -3Vto3V
High-level output
lon current Vcec+ = MIN, VoH = Vcg + MAX 250 rA
Vccs = MIN,  V|p = -25 mV,
Low-level output —
VoL Z:’ evel outpu EN at 0.8 V, oL = 16 mA, 0.5 0.5 v
voltage
9 Vic = -3Vto3V
High-impedance-state Vo = 24V 40
loz wA
output current Vo = 0.4V -40
-circui = 25mV, Vg =0,
Ios Short-circuit Xl.D m 0o=0 _18 ~70 mA
output current$ EN at 0.8 V
Supply current from
lccH+ . ) ) mA
Ve 4. outputs high A inputs at GND, B inputs at 3V, 60 60
leCH- Supply current fro-m ENat3V _30 _30 mA
VcC -, outputs high
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
* All typical values are at Vec4+ = 5V, Voc— = =5V, Ta = 25°C.
8Not more than one output should be shorted at a time.
switching characteristics, Vog+ = #5V, Ta = 25°C
FROM TO MC3550 MC3552
PARAMETER TEST CONDITIONS UNIT
(INPUT) (OUTPUT) MIN TYPY MAX mMIN TYPY MAX
CL = 50 pF, i 2 1
tPLH Aand B v L pF. See F!gure 7 25 ns
CL = 15 pF, See Figure 2 19 25
tPHL Aand B v CL = 50 pF, See ngure 2 17 25 ns
CL = 15 pF, See Figure 2 19 25
tpzH EN Y . 21
e CL = 50 pF, F 2
Pzl TN Y L = 50 pF, See Figure 27 ns
tPHZ EN Y ) 18
— CL = 15 pF,
pLz N v L pF, See Figure 3 29 ns
tPLH EN Y CL = 15 pF, See Figure 4 25 ns
tPHL EN Y CL = 15 pF, See Figure 4 25 ns
T ANl typical values are at Veec+ =5V, Veec- = =5V, Ta = 25°C.

{ip
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MC3550, MC3552
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

OUTPUT 5V 5V
390 @ 390 @
GENERATOR s
(SEE NOTE A 50te
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
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MC3550, MC3552
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

A B s1 s2 OUTPUT
tpzH ]100 mV] GND | Open | Closed A L s1
tpzL GND [100 mV | Closed | Open 390 @
TpHz | 100 mV| GND | Ciosed | Closed ® O——5V
tpLz GND {100 mV | Closed | Closed B

(SEE NOTE C)

GENERATOR
(SEE NOTE A)

CL ——

50 02 -~
2 (SEE NOTE B)

|
il
!
|||—O\
[2]
N

TEST CIRCUIT
———————— 3v ———————— 3V
ENABLE ENABLE
! ov i ov
tpzH —H—»| tPzL —¢—}
| VoH A 5V
OUTPUT ouTPUT
______ ov VoL
3v 3v
ENABLE ENABLE
- ov —: ———————— ov
tpHz—H = tpLz -3
N [ VoH | =15V
ouTPUT ouTPUT
=15V A,

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

FIGURE 3. MC3550 ENABLE AND DISABLE TIMES

{ip
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MC3550, MC3552
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

5V
390
~100 mV
ouTPUT
CL
(SEE NOTE B)
GENERATOR b4
(SEE NOTE A) 50 9 2
TEST CIRCUIT

ENABLE

| |
tPLH-—H—’: tPHL—n—b:
! |~~~ Vou

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. Cy includes probe and jig capacitance.

FIGURE 4. MC3552 PROPAGATION DELAY TIMES FROM ENABLE

{ip
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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 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
TTL.

The MC3553 is characterized for operation over
the full military temperature range of —55°C to
125°C.

J PACKAGE
(TOP VIEW)
A Yied vee s
w2  1saa
1zOs  1afd av
2z0s 1304z
2y s 12 3z
enaBLeE (s 11[J 3y
2a 7 10[d3a
ano e e[vec
FK PACKAGE
(TOP VIEW)
+

Q
> L O
-—Z><

1Z 4y
2z 4z
NC NC
2y 3z
ENABLE 3Y

NC —No internal connection

FUNCTION TABLE

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

Texas
INSTRUME

LOGIC ENABLE :L:JRT:;\‘TT
INPUT INPUT
4 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
Q Copyright © 1988, Texas Instruments Incorporated
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MC3553

QUADRUPLE LINE DRIVER WITH COMMON ENABLE

logic symbolt

ENABLE )

1A
2A
3A

4A

(1)

o ok

E (3) 12

(7)

(5)
| NGRS

(10)

{11 3y
N (12 3z

(15)

(14) ay
N (13) 4z

logic diégram (positive logic)

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

schematics of inputs and outputs

ENABLE

(6)

(1)

(15)

i

(2) v

(3)

(5) 2y

@,

(11) 3y

(12)
3z

14
()4V

(13)
4z

EQUIVALENT OF EACH INPUT

Vee+

Vee -

INPUT T

AAA

L

GND ——— ———

TYPICAL OF ALL OUTPUTS

Yo

OuUTPUT

OUTPUT
Vee -
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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 VOItBGE, VO C —  « + v vt e e e e e s -7V
Input voltage (any iNpUt) . . .. ... 5.5V
Output voltage range (any output) . . .. ... .. ... . . -5Vtoi12V
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2)....... 1375 mW
Operating free-air temperature range . . . . . .. .. ..ottt —-55°C to 125°C
Storage temperature range . . .. .. ... oo i ettt e s —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 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
Supply voltage, V vV
prly vollage, VCC + Ta < 25°C 4.75 5 55
Ta = 25°C ~-4.5 -5 -55
Si ly voltage, Vce — \"
Upply veltage, Ve Ta < 259C 275 -5 -565
High-level input voltage, V|4 2 5.5 \2
Low-level input voltage, V|_ 0 0.8 \
V
Common-mode output voltage range OCR+ 0 10 v
VOCR — [¢] -3 \
Operating free-air temperature, Ta -55 125 °C
electrical characteristics over recommended operating free-air temperature range, VCC + = MAX,
Vce - = —MAX (unless otherwise noted)
PARAMETER TEST CONDITIONSt MIN TYP¥ MAX | UNIT
VK Input clamp voltage I} = =12 mA -09 -15 \
Vi = , - = 1 15
I0(on)  On-state output current cc+ MAX, Ve MAX mA
Vec+ = MIN,  Vec- = MIN 6.5 11
10(off)  Off-state output current Vec+ = MIN, Vee - = MIN, Vo = 10V 100 nA
iH High-level input current Vi=24V 40 #A
V| = Vce + MAX 1 mA
WL Low-level input current Vi =04V ~-1.6 mA
Enable at 2 V 33 50
] Suppl t f Vi A inputs at 0.4 V A
cc+ pply current from VCC + fnputs & Enable at 0.4 V 33 50|
Enable at 2 V -68 -90
lcc - Suppl t f Vee - Al 04V
cc upply current from Vcc inputs at Enable at 0.4V 31 20 mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
* All typical values are at Vec+ =5V, Vec- = -5V, and Tp = 25°C.
i
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MC3553
QUADRUPLE LINE DRIVER WITH COMMON ENABLE

switching characteristics, Vcc+ = 5V, Vgc- = =5V, RL = 50 Q, 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
tpH 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

PULSE R =50023 —T— CL = 40 pF
GENERATOR 1
#1 —1—:’
50 =
ENABLE = OUTPUT Z
I l
PULSE S CL = 40 pF
GENERATOR .
#2
50 i =
TEST CIRCUIT
A INPUT
ENABLE
OUTPUT Y
OUTPUT 2

i
tPHL PR

VOLTAGE WAVEFORMS

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

FIGURE 1. PROPAGATION DELAY TIMES
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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 8T26

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 pA. 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 Y4

FUNCTION TABLE (RECEIVER)

INPUT OUTPUT
RE B R
L H
H L
X z
H = high level
L = low level
X = irrelevant
Z = high impedance

D, J, OR N PACKAGE

(TOP VIEW)
RE[]r Uss[ vee
1R[2 1sJDE
B[z 4a[d4R
1[4 13[]4B
2r[]s 12[d4D
28] 11[]3R
207 10[J3B
GND[]s 9[13D
logic symbolT
DE ﬁ—- EN1
RE “_)h EN2
1 r
o > 1V Zﬂ 18
1R ——4—‘(";; vz
20 ——| (6)
| B
g 18! e 2
a0 2 (10)
3 1) >¢p—— 38
ap 127 (13)
w4y | >—<ep—— 48

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

logic diagram (positive logic)

RE (1

DE (15) D ‘

oo et g
[4p— 1B
4

w Py Sl
t¢p— 2B
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N8T26
QUADRUPLE BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
Vee -= —— - % Vcc

35k NOM

INPUT
OUTPUT

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

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

Supply voltage, VCC (see Note 1) . ... o e 7V
INPUL VOIAGE . . . . o e 55V
Continuous total power dissipation . . . . ........................ See Dissipation Rating Table
Operating free-air temperature range . . . ... . ..ottt ittt it et e 0°C to 70°C
Storage temMperature range . . ... ... .ov v v i n et 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: Voltage values are with respect to network ground terminal.
DISSIPATION RATING TABLE
Ta = 25° DERATING FACT Ta = 70°
PACKAGE A 5°C R G FACTOR A 0°C
POWER RATING ABOVE Tp = 25°C  POWER RATING
D 950 mW 7.6 mw/°C 608 mW
J 10256 mW 8.2 mwW/°C 656 mW
N 1150 mW 9.2 mW/°C 736 mW
recommended operating conditions
MIN NOM MAX | UNIT
Supply voltage, Ve 4.75 5 5.25 \%
High-level input voltage, Vi B, D, DE, RE 2 \"
Low-level input voltage, V) B, D, DE, RE 0.85 \
Driver, B -10
High-level out t, | A
igh-level output curren OH Receiver, R Y m.
Low-level output current, | Driver, B 40 mA
P - ‘oL Receiver, R 16
Operating free-air temperature, Ta [o] 70 °C

{i’
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N8T26

QUADRUPLE BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

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

PARAMETER TEST CONDITIONS MIN TYPT MAX | uNIT
ViK Input clamp voltage BD,DERRE { I} = =5 mA -1 \%
i B ViH =2V, VIL=085V, Igy = -10mA | 2.6 3.1
\ High-level output volt: v
OH Tigh-ievel output voltage g ViL =085V oy —2mA 26 31
B Vig =2V, loL = 40 mA 0.5
\ Low-level output volt: \%
OL towrlevel output voltage g ViH = 2V, V)L =085V, gL = 16 mA 0.5
| Off-state (high-impedance B.R DE at 0.85 V REat2V, Vo = 26V 100 A
0oz w
state) output current R REat 2V, Vo = 05V -100
iy High-level input current D,DE,RE Vi =525V 25 A
hL Low-level input current B,D,DERE | V| = 0.4 V ~200 A
B -50 -150
I Short-circuit output current? Vi =525V A
0S i R ce ~30 755"
Ilcc  Supply current Vee = 5.25 V, No load 87 | mA
TAll typical values are at Tp = 25°C and Ve = 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, VCC = 5V, TA = 25°C
PARAMETER FROM TO TEST CONDITIONS MIN TYP MAX UNIT
tpLH Propagation delay time, low-to-high-level output 8 R Cp = 30 pF, 8 18 ns
tpHL 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
tpz Output disable time from low level 3 R CL = 30 pF, 9 17 ns
tpz|. 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
TEXAS b
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N8T26

QUADRUPLE BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

Vee 26V
I TEST
POINT 920
PULSE 8 CIRCUIT l (See Note D)
GENERATOR UNDER R / °
(See Note A) DE TEST l
| (SeeNote Bl p () $13k0 CL = 30 pF
—— OPEN 9 (See Note C)
1-—J

GND

TEST CIRCUIT =

<5 ns <5 ns
_.! i . i APV
INPUT 1 J 90% 90% X |
10% 115V 15vy!
> 4 Y 10% ov
"_","'PHL tPLH4¢—H
! = VoH
OuTPUT \ 15V 15V
———— VoL

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

26V Vce 26V
TEST 00
POINT
CIRCUIT (See Note D)
DE UNDER B : *
RE TEST _L
PULSE o (SeeNoteB) | (o) $260 0 CL = 300 pF
GENERATOR OPEN 9 (See Note C)
(See Note A) GND )
-L -
TEST CIRCUIT
—» [—<5ns —» [4—<5ns 26V
| Foo% 90% X_| ’
INPUT  if1sv Csvyy
10% : = o oV
——}- tpHL tPLH-1¢—»
: : VoH
OUTPUT 15V 15V
———— VoL

VOLTAGE WAVEFORMS
FIGURE 2. PROPAGATION DELAY TIMES FROM DRIVER INPUT TO BUS

NOTES: A. The pulse generator in Figures 1 and 2 has the following characteristics: PRR < 10 MHz, duty cycle = 50%, Zy = 50 Q.
B. All inputs and outputs not shown are open.
C. Cy includes probe and jig capacitance.
D. All diodes are 1TN916 or 1N3064.
l
TExas b
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N8T26
QUADRUPLE BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

26V Vce 5V
J TEST
POINT
B (all) CIRCUIT $24k0 $2400
PULSE RE UNDER R
GENERATOR TEST { K |
(See Note A) D (alt) (See Note B)
DE
GND b 5 k) (See Note D)
$ (Probe) A~CL = 30 pF
(See Note C)
; -
TEST CIRCUIT
:‘-i:— <5 ns l"-ﬂ—— <5ns

— 4 ——— 26V

90%
INPUT

ouTPUT

VOLTAGE WAVEFORMS
FIGURE 3. RECEIVER ENABLE AND DISABLE TIMES

vee 5V
26V
TEST
POINT
Pal | cireurr $ 240 $700
3
RE UNDER B )
TEST
PULSE
GENERATOR DE (See Note B) | R (all)
{ Note D)
(See Note A) GND $s5xe  _Lc, = 300pF {See No

< (Probe) T(See Note C)

ag

= 3

TEST CIRCUIT
&P+ <5ns @D <5ns
| { ‘—l—

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 1N916 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 Ratic 1A Tradvee s
High Input Impedance 182 130vee-
. . Nc(s 12[d2A
High Input Sensitivity 1v[s 1028
Differential Input Common-Mode Range of 16[s 1o[JnC
*3V s[s s[J2y
GND| |7 8| |2G
® Strobe Inputs for Receiver Selection O u
® Gate Inputs for Logic Versatility SN55107A, SN55107B, SN55108A,
. . SN55108B . . . FK PACKAGE
® TTL Drive Capability (TOP VIEW)
® High DC Noise Margin +
(SN S}
® '107A and '107B Have Totem-Pole Outputs e A
® ’'108A and '108B Have Open-Collector
Outputs

® “’B”’ Versions Have Diode-Protected Input
for Power-Off Condition

description

These circuits are TTL-compatible high-speed
line receivers. Each is a monolithic dual circuit
featuring two independent channels. They are
designed for general use as well as such specific 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.

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:

ot — gty weur— iy
vA'Av = VAVA' =
“’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 o Copyright © 1990, Texas Instruments Incorporated
current as of publication date. Products conform {/

to sp'fcifdicaﬁuns per I;he"tenns of Texas Instl;uments TEXAS

standard warranty. Production processing does not

necessarily include testing nipall parameters. INSTRUMENTS
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SN55107A, SN55107B, SN55108A, SN55108B
SN75107A, SN75107B, SN75108A, SN75108B
DUAL LINE RECEIVERS

logic symboist

SN55107 SN55108
SN75107 SN75108

L__(ﬂ1y

1a 10 > & - a0 3 &
18 20 n ] S Y 18 20N ] o
16 B ‘ 16 8

2a 112) o 12

LIS . (9) ,y JENEEINN

2 B 26 &

k. (9) 2v

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)

s (6)
1A 1
4
18 12 v
*—
16 (5)
26 &)
28 (12) — (9) 2y
11
2B (11)
FUNCTION TABLE
DIFFERENTIAL
INPUTS STROBES OUTPUT
A-B G S Y
Vip = 25 mV X X H
X L H
-25mV < V|p < 256 mV L X H
H H Indeterminate
X L H
Vip = -256mV L X H
H H L

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

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

schematic (each receiver)

(14)
Vee +
1k0 $1kQ 400 @
’ v
Y RN
*- ‘I/ 4.8 k0
+
“»-;' ™ (4. 9) ouTPUT
A 112 - v
INPUTS S ¥ )j— GND

Bz J v
:l—] (5. 8) STROBE
. G

——————— [~
| 4.25 k02 3 :
3 K03 3k ! |
kt | common
- | TO BOTH | |
| RECEIVERS Jl
v (13) T r (6)  STROBE
cc- - s
v v l v v

V
TO OTHER RECEIVER

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 (unless otherwise noted)

Supply voltage, VCC + (see Note 3) .. ... e 7V
SUpply voltage, VG — - - o v it e -7V
Differential input voltage (see Note 4) . .. .. .. ... .. .ttt +6 V
Common mode input voltage (see Note B) .. ...... ... ... .. ... ... ........_ ... ... +hV
Strobe input voltage . . . . . ... . 55V
Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 6):

D opackage . .. ...

FK or J package: Series 55
J package: Series 75 . ... .......

N package . . . . . . e e e
Operating free-air temperature range: Series 55 .. ... ..................... —55°C to 125°C
Series 75 . ... 0°C to 70°C
Storage temperature range . . ... ... ... u ittt i 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
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
MIN NOM MAX MiN NOM MAX

Supply voltage, Ve + 4.5 5 5.5 4.75 5 5.25 \

Supply voltage, Voo — -4.5 -5 -5.5 |-4.75 -5 -5.25 Vv

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 _st _0.025 v

VipL (see Note 8)

Common-mode input voltage, V¢ (see Notes 8 and 9) -3t 3 -3t 3 v

Input voltage, any differential input to ground (see Note 8) -5 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| (s) 0 0.8 0 0.8 \

Low-level output current, Igp -16 -16 mA
Operating free-air temperature, Tp -55 125 [0] 70 °C

tThe 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

5
-5-4-3-2-10 1 2 3
Input B to Ground Voltage—V

{i,
EXAS
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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)

PARAMETER TEST CONDITIONST 1074, 1078 1084, 1088 _J\yr
MIN TYP} MAX [MIN TYP¥ MAX
High-level A Vip =5V 30 75 30 75
! A = MAX A
M input current B CCx ViD = —5V 30 75 30 75| "
| Low-level A v - MAX Vip = -5V -10 -10 A
L input current B cCx = Vip=5V -10 10 | *
0 High-level input current | Vcc+ = MAX, Viyg) = 2.4V 40 40 | uA
M into 16 or 2G Vcc: = MAX, Vis) = MAX Voc o i T [ mA
Low-level input current
= .V = 0. -1. -1.
TR into 1G or 2G Vee+ = MAX iLs) = 0.4V 1.6 1.6 | mA
0 High-level input Veec+ = MAX, Viy) = 24V 80 80 | uA
H current into S Vee+ = MAX, Viyis) = MAX Voo + 2 2 | mA
Low-level input
| A = MAX, V =04V -3.2 -3.2 A
L current into S cC+ IL(S) m
High-fevel \ = MIN, V =08V, V = 25mV,
Vou igh-level CC+ IL(S) IDH m 2.4 v
output voltage loH = 400 A, Vic = -3Vt 3V
Low-level \ = MIN, V =2V, V = -256mV,
VoL ow-level CCx IH(S) IDL m 0.4 04| v
output voltage lop = 16mA, V)c = -3Vto3V
High-level
I V = MIN, V, = MAX V, 250 A
OH output current CC+ OH cc+ ¥
Short-circuit
! V = MAX -18 -70 A
0s output current’ CC= m
Supply current from
1 A = MAX, Tp = 25°C 18 30 18 30 A
CCH+ Vce +. outputs high cc= A m
Supply current from
| — \ = MAX, Tp = 25°C -84 -15 -84 -15 A
CCH Ve -, ouputs high CC= A m
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
* All typical values are at Vg4 = 5V, Voo~ = -5V, Ta = 25°C.
8 Not more than one output should be shorted at a time.
switching characteristics, Vgc+ = =5V, TaA = 25°C (see Figure 1)
‘107A, '107B ‘108A, '108B
R. T
PARAMETER TEST CONDITIONS MIN_ TYP MAX |MIN TYP MAX UNI
¢ Propagation delay time, low-to-high-level | R = 390 @, C_ = 50 pF 17 25 ns
PLHID)  output, from differential inputs A and B | R = 390 @, C_ = 15 pF 19 25
" Propagation delay time, high-to-low-level | R = 390 @, C__ = 50 pF 17 25 ns
PHLID) 4 tput, from differential inputs A and B | R = 390 8, C_ = 15 pF 19 25
' Propagation delay time, low-to-high-level | R = 390 @, C_ = 50 pF 10 15 ns
PLH(S) output, from strobe input G or S RL. =390Q, C_ = 15pF 13 20
¢ Propagation delay time, high-to-low-level | Rl = 390 @, C = 50 pF 8 15 ns
PHL(S) output, from strobe input G or S RL =390Q, C_ = 156 pF 13 20

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

PARAMETER MEASUREMENT INFORMATION

DIFFERENTIAL 1 Vee-

INPUT '___.___.L___———ﬂ OUTPUT

1A} [} ‘107A, '107B

Qi
PULSE L
GENERATOR }-@— | 50 pF
(See Note A) : e (See Note C)
o (See Note D)
=
o OUTPUT
‘108A, '108B
@ @ CL
o 15 pF
STROBE 50 Q
\NPUT _(See Note C)
(See Note B) = -
PULSE
GENERATOR
(See Note A)
TEST CIRCUIT

— e - - 200 MV

INPUT
A
|
| ov
! 20—l
—
l l | 3v
STROBE |
INPUT : :
Gor$S
! —»|  —tPHLID) ! 4eeov
tPLHDI-]  l— i I |
] I teLHS)—»  — | letrHLS)
| | i T Vou
OUI{"UT 15V 15V 15V 15V
VoL

VOLTAGE WAVEFORMS
FIGURE 1. PROPAGATION DELAY TIMES

NOTES: A. The pulse generators have the following characteristics: Zo = 50 @, t = 10 £5ns, tf = 10 £5 ns, tpg1 = 500 ns,
PRR =< 1 MHz, tpq2 = 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. C_ includes probe and jig capacitance.
D. All diodes are 1N916.

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

TYPICAL CHARACTERISTICST

OUTPUT VOLTAGE HIGH-LEVEL INPUT CURRENT INTO 1A or 2A
Vs vs
DIFFERENTIAL INPUT VOLTAGE FREE-AIR TEMPERATURE
6 ' T I, l 100 | | l
/] 1108A, 1088 Vecs = £5V
5 <
Y N < 80
> Inverting Noninverting ]
J, 4 Inputs Inputs 2
g \ 3
= N O 60
> 5 N ]
3 -"107A. "107B £
2 -~
[=]
> Vec+ = #5V T \0\
1| RL = 400 © L 20 o
Ta = 25°C =
N W )
—40 -30 -20 -10 0 10 20 30 40 -75-50-25 0 25 50 75 100 125
V|p —Differential Input Voltage —mV Ta— 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 T T 40 I T T
Vcc+ = 25V Vecs = x5V
35 |-R = 390 Q
E 25 ®» CL = 50 pF
[
I p >
& 20 Icc+ £
g = 25
o T & . L
_: 15 2 20+ PLH(D)
g 5 —
u|> s 15
— 10 Icc- > tPHL(D)
5 - g
8 g 10
-
5
(V] (V]
-75 -50 -25 0 25 50 75 100 125 -75-50 -25 O 25 50 75 100 125
Ta—Free-Air Temperature — °C Tpa—Free-Air Temperature— °C
FIGURE 4 FIGURE 5

tValues below 0°C and above 70°C apply to SN55 Series only.
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SN55107A, SN55107B, SN55108A, SN55108B
SN75107A, SN75107B, SN75108A, SN75108B

DUAL LINE RECEIVERS

TYPICAL CHARACTERISTICSt

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

120 T T T
Vce: = 25V

2 CL = 15 pF
L 100 =
£
3 80 L —
s RL = 3900 ©
c
% 60
[ L1
g‘ //
a 401—R_ = 1950 O
| L /
a L
I a0 —]
z |
= RL = 390 @

0 [

-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

40 T 1
| Vecx = 25V
351 RL = 390 @

p CL = 50 pF
| 30
@
£
= 25
>
=
g 20
c
2 15
©
o tPHL(S) ///
g' 10 ~—— |
a

5 | tPLH(S)

(V]

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

Ta —Free-Air Temperature — °C
FIGURE 8

TValues below 0°C and above 70°C apply to SN55 Series only.

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

T
@ Vect = 5V
2 | Vecx
| 35 CL = 15 pF
£
= 30
3 25 RL = 390 0
a 1 N
g = N
.g 20 ’\: K u
o
g 15 /Y
& RL = 1950 Q- /
L 10 RL = 3900 ©
Q
3
g 5
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
Vec+ = £5V
35 RL = 390 Q
2 CL = 15 pF
T 30
£
£ 25
>
K]
2 20
g tPLH(S)
- ~
% 15 >
[
«©
= 10 L]
& tPHL(S)
5
0

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

Tpa—Free-Air Temperature— °C
FIGURE 9
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SN55107A, SN55107B, SN55108A, SN55108B
SN75107A, SN75107B, SN75108A, SN75108B
DUAL LINE RECEIVERS

APPLICATION INFORMATION

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 signal circuit so that system performance is not
affected by circulating ground currents.

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

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

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

VDIFF = 1/210(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 = l0(on) * RT-

R R
T A .T
VWA 3; VA
I B W
= Law » R =
A
DATA INPUT TRANSMISSION LINE HAVING
B CHARACTERISTIC IMPEDANCE Zg Y
c Rt = Zg/2
INHIBIT
D le L N STROBES
1 !
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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DUAL LINE RECEIVERS

APPLICATION INFORMATION ,

RECEIVER 1 RECEIVER 2 RECEIVER 4
DRIVERS
SN55109A, SN55110A, v v v
SN75109A, SN75110A,
SN75112 }
STROBES STROBES STROBES
RT Rt
e vt
- LOCATION 2 TT
DRIVER 1 DRIVER 3 DRIVER 4 RECEIVERS:
A N A "107A. "1078,
'108A, '108B
DATA INPUT 5 s
INHIBIT © ¢ ¢
D D D
LOCATION 1 LOCATION 3 LOCATION 4

FIGURE 11

unbalanced or single-line systems

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

The receiver threshold level is established by applying a dc reference voltage to one receiver input terminal.
The signal from the transmission line is applied to the remaining input. The reference voltage should be
optimized so that signal swing is symmetrical about it for maximum noise margin. The reference voltage
should be in the range of —3 V to 3 V. It can be provided by a voltage supply or by 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 ‘107A, ‘1078

A OUTPUT INPUT '108A, '108B
INPUT
OUTPUT
B Vryet
[+
INHIBIT STROBES

D

FIGURE 12
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DUAL LINE RECEIVERS

APPLICATION INFORMATION

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

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 allows a level 108A, '108B

of logic to be implemented without additional

logic delay. D—OUTPUT
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
extremeiy 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 abiiity of the receiver to operate with TABLE B. TYPICAL PROPAGATION DELAYS FOR
approximately =15V common-mode voltage at RECEIVER WITH ATTENUATOR TEST CIRCUIT
the inputs has been checked using the circuit SHOWN IN FIGURE 14
shown in Figure 14. T ist R1 and R2
o gure 14 he resis ors Rl a d . INPUT TYPICAL
provide a voltage divider network. Dividers with DEVICE PARAMETERS
- . ATTENUATOR (ns)
three different values presenting a 5-to-1 3 50
attenuation were used so as to operate the . > 2
differential inputs at approximately +3 V PLH 3 2
common-mode voltage. Careful matching of the "107A, "107B : 22
two attenuators is needed so as to balance the . 3 EY
overdrive at the input stage. The resistors used PHL
. 3 33
are shown in Table A.
1 36
t 2 47
TABLE A PLH 5 =
’ , 1088
Attenuator 1: R1 = 2k@, R2 = 0.5 kQ 1084, 7108 1 29
Attenuator 2: R1 = 6kQ, R2 = 1.5 kQ tPHL 2 38
Attenuator 3: R1 = 12 kQ, R2 = 3 k@ 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
W T R = 390 0

OR -14V
+14V |
16V
+15V
OR
-1y R1

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 R1 METHOD 2 . R1
;——! I-'Vw—j’ ? f 2 VWA 2
SR3 SR2 R33 R33 R23
i S £t oot
= <ZR3 = ::RZ =~ <ZR3|R3g ~ = ::R2
b fan—A - AA-
R1 R1
R3 = R1 + R2 = 2(/2 R1 + R2 > > Zg
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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DUAL LINE RECEIVERS

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

jTTENUATlON NETWORK

. !

£

Z Z
Rg-_O:: R3-=?° na-z_o
2) } 2

FIGURE 16

w~e

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 I BONNET UPPER
Temp ( 3¢ S TEMP( S-1 LIMIT SWITCH
SENSOR SENSOR
* TO “HEAT ON""
RELAY
Room RETURN
TEMP |
SETTING= = | |3
| ) | TO BLOWER
I 2A @Z_V_‘__‘ RELAY
RN
% 5Lowen on 28 CHANNEL 2 | RETU
i {comnon. L __CHANNEL2

FIGURE 17. FURNACE CONTROL USING SN75108A
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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
'\
r \
DATA _[ ]_ DATA
N DRIVER | ; |nEcE|VER|——-| DRIVER | ; | RECEIVER |- "0 T
P P

a. SINGLE-CHANNEL LINE

DATA—I DRIVER I_jp RECEWERH DRIVER H\r_l RECEIVER D(;QJ;A
CLOCK _[ STROBE }
N e | % |RECEIVERI———-D[ DRIVER [:I:] RECEIVE;I
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

APPLICATION INFORMATION
window detector

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
1k@3 31k _
[ ]
1 | | 50020 UPPER
ser [, 1 ’ A LmIT
UPPER £5 Kkq | | INDICATOR
umit ] |
T = l |
FROM | | 5000 LOWER
TEST 1 A = S
POINT SET S, | b INDICATOR
LOWER £y — o T T —
umr 1 3 4.7 k@
= ° o
4.7 kQ
o2
7 47k
= o A
MODE
SELECTOR
MODE SELECTOR LEGEND
POSITION CONDITION
1 OFF
2 TEST FOR UPPER LIMIT
3 TEST FOR LOWER LIMIT
a TEST FOR UPPER AND LOWER LIMITS

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.

OO

250 l 5-V

A FT ZENER

p !! A o 1_08A hd 250 uF
V, T T Vee. \|+ 4
2N5447 erc e -/
3 C} ‘ ; >

¥ l CHANNEL 1
220V
60 Hz l 28 CHANNEL 2

>o 0

128 S

C,D | 3 zwsu&
$V| L —_ | smoumo |

S# THERMOSTAT
1 SETTING

10-V
K ZENER

L

AAA
W

AAA

®

VW@

P YV

120V 1O

AAA
W

AAA,
W
AA
VWA

HEATER
LOAD

AA
\AA s

-AAA
A
VWA~

i

FIGURE 21. ZERO-VOLTAGE SWITCHING TEMPERATURE CONTROLLER
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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

—55°C to 125°C | 0°C to 70°C OUTPUT
J or FK PACKAGE | J or N PACKAGE | FUNCTION
=y t
SN55109A SN75109A 6-:mA Curren
Switch
12
SN55110A SN75110A 2Z-mA Current
Switch
27-
SN75112 mA _Current
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 symbolt

(3) &
1c
EN1
p 19) |
&
EN2
2c A
& (13)
L > rob—12 4y
1842 1B a2 .
&
a8 >, o @ Ly
28 (6) 2 0B (9) 22

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

IED Publication 617-12.

D (10)

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

(TOP VIEW)
1AE1U14 vVee +
18]z 131y
1c s 12%[12
20[:4 1] Vee -
2A[]s 10[]D
2BE6 o[] 2z
GND [}z 8[] 2y

SN55109A, SN55110A . . . FK PACKAGE

(TOP VIEW)

+

Q
[ONS)
LR

1z
NC
vee -
NC
D
1011 1213
822N
U]

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
spncifingﬁons per the terms of Texas Instruments

Production pr does not
necessarily include testing of all parameters.

TeExas {i)

Copyright © 1990, Texas Instruments Incorporated

INSTRUMENTS

POST OFFICE BOX 655303 + DALLAS, TEXAS 75265 2-103



SN55109A, SN55110A
SN75109A, SN75110A, SN75112
DUAL LINE DRIVERS

description (continded)

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 for the '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, 1Q(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 V to 10 V, allowing common-mode voltage
on the line without affecting driver performance.

All inputs are diode clamped and are designed to satisfy 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

INPUTS INPUTS outpuTs!
A B C D Y z
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.

2-104
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schematic (each driver)

(14)

Vee+

enaBLe c 13-4
ENABLE D
r Y Y
TOOTHER ],
DRIVER
22k ha
NOM %
8,13
uT alLS) 'j ((9 12:OUTPUT %
INPUT A % :
.60 '3 OUTPUT Z
inpuT 8128 3 PU
ORI 3 | \
/; 0—~|§
:17 'COMMON TO BOTH DRIVERS |
1 M ! |
| |
! |
(11) |
Vee— =0
| I I
¥
| [‘r |
| 77 > |
\V/ | . |
...Vce+ bus I |
\V4 | |
...Vge- bus | |
|
l L v € - _

v—
TO OTHER DRIVER

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

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

SN55109A | SN75109A SN75112 UNIT

SN55110A | SN756110A
Vce+  Supply voltage (see Note 1) 7 7 7 \%
Vcc—  Supply voltage -7 -7 -7 \Y
\1 Input voltage 5.5 5.5 5.5 \"
Output voltage range ) —-51t0 12 -5t0 12 -5t012 \%
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 150 | —65 to 160 |-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 300 300 300 °C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds D package 260 260 °C

N package 260 260

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 = 126°C
POWER RATING ABOVE Tp = 25°C POWER RATING POWER RATING
D 950 mW 7.6 mWw/°C 608 mW —
FK 1375 mW 11.0 mw/°C 880 mW 275 mW
J(SNBS ___A) 1376 mW 11.0 mW/°C 880 mwW 275 mW
J (SN75 ) 10256 mW 8.2 mW/°C 656 mW -
N 1150 mW 9.2 mW/°C 736 mW —
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recommended operating conditions (see Note 3)

SN75109A,
SN55109A,
SN75110A
SN55110A UNIT
SN75112
MIN NOM MAX MIN  NOM MAX
Supply Volt v Ta =2 0°C 4.5 5 5.5 4.75 5 6.25 v
upply Voltage
PP 9 Yee+ Ta < 0°C 4.75 5 55
Ta = 0°C -4.5 -5 ~-55 |-4.75 -5 -5.25
Supply voltage Vce — \
TA < 0°C -4.75 -5 -55
Positive common-mode output voltage o) 10 0 10 \4
Negative common-mode output voltage [0] -3 0 -3 \i
High-level input voltage, V|4 2 2 Vv
Low-level input voitage, Vi_ 0.8 0.8 \
Operating free-air temperature, Ta —55 125 [¢] 70 °C
NOTE 3: When using only one channel of the line drivers, the other channel should be inhibited and/or have its outputs grounded.
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN55109A, SN55110A,
SN75112
PARAMETER TEST CONDITIONS T SN75109A SN75110A UNIT
MIN _ TYPF  mAX | MIN  TYP¥  MmAX | min TYP?  MAX
VIK Input clamp voltage Vecs: = MIN, I = —12mA ~-08 -15 -09 -15 -09 -15 v
Vecc+ = MAX, Vg = 10V 6 7 12 15 27 36
o(on) On-state output current mA
Vegs = MIN, Vg = -3V 3.5 6 6.5 12 18 27
lo(off) Off-state output current Vec+ = MIN, Vg =10V 100 100 100 | pA
Input current at maximum | A, B, or C inputs 1 1 1
I - Vecs = MAX, V| =55V mA
input voltage D input - 2 2 2
[ High-level input t A B or C inputs \% MAX, V| =24V 20 20 mal N
igh-level input curren: = " = 2.
H 9 P D input cCx ! 80 80 so | *
A, B, or C inputs -3 -3 -3
Ty Low-level input current Vec+ = MAX, Vj =04V mA
D input - -6 -6 -6
| Suppl t from V, ith dri pleg | YCC= = MAX. 18 30 23 35 25 40
U current from wi river enable
CC+lon) ind cC+ A and B inputs at 0.4 V, mA
IcC-(on) Supply current from Ve — with driver enabled C and D inputs at 2 V _18 _30 _34 ~50 _65 —100
| Icc +(off) Supply current from Ve 4+ with driver inhibited Vee= = MAX, 18 21 30 A
m
lcc-(offy Supply current from Ve — with driver inhibited A, B, C, and D inputs at 0.4 V -10 -17 -32

TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.

*All typical values are at Vg4 = 5V, Voo— =

-5V, Tp = 25°C.

CLISLNS ‘VOLLSLNS ‘V60LGLNS
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SN55109A, SN55110A
SN75109A, SN75110A, SN75112
DUAL LINE DRIVERS

switching characteristics, Vcc+ = 5V, Vgc- = =5V, Ta = 25°C

' T
PARAMETER? FROM o TEST CONDITIONS MIN  TYP MAX | UNIT
(INPUT) {OUTPUT)
9 15
:PLH AorB Yorz CL = 40 pF, — ::
‘P""- RL = 50, 7%
t:::: CorD YorZ See Figure 1 TR :z

Tt;:q_H Propagation delay time, low-to-high-level output.
tpHL = Propagation delay time, high-to-low-level output.

PARAMETER MEASUREMENT INFORMATION

INPUT Vees Veeo
AORB % 50
19 oUTPUT
890 R, ICL Y
50 40 pF
PULSE 0l |
GENERATOR #1 (See Note B)
(See Note A) OUTPUT
PULSE RL o 5
GENERATOR #2 s06] T 40pF
INPUT = 7 (See Note B)
CORD
ES

TEST CIRCUIT

INPUT
AORB

ENABLE
CORD

OQUTPUT
Y

SO I SR N

4 off

°UTZ"”T 50% 50%

VOLTAGE WAVEFORMS

NOTES: A. The pulse generators have the following characteristics: Zo = 50 @, t¢ = tf = 10 5 ns, tyy1 = 500 ns, PRR =< 1 MHz,
tw2 = 1 s, 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
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DUAL LINE DRIVERS

10(on)—On-State Output Current—mA

TYPICAL CHARACTERISTICS
ON-STATE OUTPUT CURRENT

\'H

NEGATIVE SUPPLY VOLTAGE

SN55109A, SN75109A

SN55110A, SN75110A

7 T T 14 T T
Vce+=45V < Vee+ =45V
|Vo=-3V N £ 12_V0=-—3V
Ta =25°C L Ta =25°C
g
5 5 10
5
4 g 8
3
3 £ 6
»
2 o‘I: 4
5
1 3 2 /
0 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
Vce+=45V
Vo=-3V
<« | VO
e Ofrp-25C _—
| |_—
5 A ’\
g 25
3
-
‘g‘_ 20 \
=3
o
s 15
S
w‘ \
<$ 10
T . /
2 /
oL/
-3 —4 -5 —6 -7

Vcc——Negative Supply Voltage—V

FIGURE 4

Texas
INSTRUME

+p

NTS

POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 2-109



SN55109A, SN55110A
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 +5V —@
LOW | ON  OFF
l Vcc+r_
A Y
INPUT
| 8
+25V +—
lc '
. |
| ¢ 1/2 “109A,
I l I “110A, Vee-
or SN75112
I l GROUND
TO OTHER 5V OUTPUT
LOGIC AND
STROBE
INPUTS
inpuTPULSE ]

a— mmem ZERO VOLTS
SWITCH
POSITION

2 3 6
OUTPUT PULSE —ﬂ— .U- ZERO
: VOLTS
d e

FIGURE 5. PULSE CONTROL CIRCUIT
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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 Voltage 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 drive
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)
1adr Uss Vee +
vz 1sJaA
1203 1] ay
2z 1304z
2y (s 12[] 3z

ENABLE (J6  11[] 3y
2A]7  10[03a
GND [Js sgvccv
SN55111 . . . FK PACKAGE
{TOP VIEW)

+
Q
z229%
2 12019
12 4 18] 4y
225 17[] 4z
NCcfle 16[]NC
2y} 7 15(] 3z
ENABLE ] 8 14 3y
10 11 12 13

<Qao
o~

NC—No internal connection

logic symbolt

ENABLE &) EN
] C

2

) b o2y

1A —— oh B 4,
(5)

(7) ——— 2Y

oA — @,
(11)

(10) 3y

34 —— . 12) .,
14

(15) 14 gy

an — N (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.

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
spacifications per the terms of Texas Instruments
standard warranty. Production processing does not
necessarily include testing of all parameters.
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SN55111, SN75111
QUADRUPLE LINE DRIVERS WITH COMMON ENABLES

FUNCTION TABLE

OUTPUT
ENABLE
z Y
H H ON  OFF
L H OFF ON
H L OFF  OFF
L L OFF  OFF
= low logic level
= high logic level
logic diagram (positive logic)
enabLe &
[
o 2 .y
@ .,
) (5)
S 2y
@,
[
(111
(10) 3v
3A (12)
3z
(14)
(15) ay
4A (13)
az
schematics of inputs and outputs
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
ouTPUT
Vee+ -
<
3 -
[
INPUT rr—-{ - -
OUTPUT
Vee- . -
/;7 - = Vee-
GND ———— — — —
i
TEXAS ‘b
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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+ (see Note 1) . ... .. e e 7V

SUPPLY VORAGE, VY C = -ttt et e e e et e e
Input voltage (any iNPUt) . .. ... ... e
Output voltage range {(any output) . . . ... ...ttt e

Continuous total dissipation . .. .................

Operating free-air temperature range: SN65111.. ... ... ... ... ............

5.5V

-56Vto12V

............. See Dissipation Rating Table

-55°C to 125°C

SN7511T .. 0°C to 70°C
Storage temMperature FaNGe . . . . ... ... .e e ot —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: Ali 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 Tp = 25°C POWER RATING POWER RATING
D 950 mW 7.6 mW/°C 608 mW N/A
FK 13756 mW 11.0 mW/°C 880 mW 275 mW
J (SN55111) 1375 mW 11.0 mW/°C 880 mwW 275 mW
J (SN75111) 1025 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 55| 4.75 5 5.25
Supply voltage, V \Y
Upply voltage, YCC+ T < 25°C| 4.75 5 55| 4.75 5 525
TA = 25°C| -45 -5 -55|-4.75 -5 ~5.25
ly voltage, Vcc — Y
Supply voltage, Vce Tp < 256°C|-4.75 -5 -55|-4.75 -5 —5.25
High-level input voltage, VY 2 5.5 2 5.5 \
Low-level input voltage, Vj 0 0.8 0 0.8 \
v 10 0 1
Common-mode output voltage range OCR+ 0 0 \
VOCR - 0 -3 0 -3
Operating free-air temperature, Ta —-55 125 o) 70 °C
NOTE 2: All unused outputs should be grounded.
i
TeExas 'b
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SN55111, SN75111
QUADRUPLE LINE DRIVERS WITH COMMON ENABLES

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

PARAMETER TEST CONDITIONS T MIN TYP} MAX UNIT
VIK Input clamp voltage . = -12mA -09 -15 \
Io(on) On-state output current z(c:g: ; m:‘\: zgg: ; x;:‘x = Z: 7 mA
| lo(off) Off-state output current Vee+ = MIN, Vecec- = MIN, Vg = 10V 100 pA
IIH High-level input current Vi=24V 49 L
Vi = Vce + MAX 1] mA
h Low-level input current Vi =04V ~1.6 mA
lcc+ Supply current from Ve + A inputs at 0.4 V Enable at 2 V 28 40 mA
Enable at 0.4 V 27 40
lcc— Supply current from Ve — A inputs at 0.4 V Enable at 2 V —43 -5 mA
Enable at 0.4 V -25 -35
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
Al typical values are at Vcg4+ = 5V, Vgc— = -5V, and Tp = 25°C.
switching characteristics, Vgcc+ = 5V, Vgc- = -5V, RL = 50 @, CL = 40 pF, Tp = 25°C
FROM T0 TEST
PARAMETER aNPUT) | (oUTPUT) | CONDITIONS MIN TYP MAX | UNIT
tpLtH 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

{ip
Texas
INSTRUMENTS

2-114 POST OFFICE BOX 655303 - DALLAS, TEXAS 75265



SN55111, SN75111
QUADRUPLE LINE DRIVERS WITH COMMON ENABLES

PARAMETER MEASUREMENT INFORMATION

A INPUT

PULSE
GENERATOR . 2
#1

50 @

ENABLE —mMm8M8Mm——————— OUTPUT 2

PULSE
GENERATOR
#2

T
3 ICL-40pF
=

50 Q

-9

TEST CIRCUIT

A INPUT 50% 50%

£
2

ENABLE

e

OUTPUT Y

= off

OUTPUT Z
|

L
|
|
o
tpHL——bl

VOLTAGE WAVEFORMS

I—I—— OUTPUT Y
<
1; CL = 40 pF

NOTES: A. The pulse generators have the following characteristics: Zo = 50 Q, t; = tf = 10 +5 ns, tyy1 < 200 ns, PRR < 1 MHz,

tw2 = 1 us, PRR < 500 kHz.
B. Ci includes probe and jig capacitance.

FIGURE 1. PROPAGATION DELAY TIMES

{i’
Texas
INSTRUMENTS

POST OFFICE BOX 655303 « DALLAS, TEXAS 75265

2-115



2-116



SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

D1315, SEPTEMBER 1973--REVISED SEPTEMBER 1986

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

High-Impedance Output State for Party-Line
Applications

Single-Ended or Differential AND/NAND
Outputs

Single 5-V Supply

Dual Channel Operation

Compatible With TTL

Short-Circuit Protection

High-Current Outputs

Common and Individual Output Controls
Clamp Diodes at Inputs and Outputs

Easily Adaptable to SN55114 and SN75114
Applications

Designed for Use With SN55115 and
SN75115

description

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

The output stages are similar to TTL totem-pole
outputs, but with the sink outputs, YS and 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)
1ze [ Use[d vee
128 Q2 1s[d 2zP
1vs (s 4[] 228
1vP[a  13[J 2Ys
1A[s 2] 2vpP
1Bs 11[]2A
1c[d7 ofd2c
GND []8 9[] cc

SN55113 . . . FK PACKAGE
(TOP VIEW)

o Qa
(SN S]
SNz SR

2 12019

1YSs 27s
1YP 2Ys
NC NC
1A 2yp

1B 2A

10 11 12 13

[SH =GRS HE]
.—%zom

NC—No internal connection

FUNCTION TABLE

INPUTS QUTPUTS
OUTPUT CONTROL DATA AND NAND

c cc A Bt Y 4

L X X X z z

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
standard warranty. Production processing does not
necessarily include testing of all parameters.

*p
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SN55113, SN75113

DUAL DIFFERENTIAL LINE DRIVERS

logic symbolt

logic diagram (positive logic)

= 1c (7)
1c (7)
EN 1
(4)
b 1YP
(9) (9)
cc cc
& (3) 1vs
EN 2 -5
10
2c 19|
T 2¢ (10)
(5) &b 3 @ 4vp (1) 42p
W 10— 1vs © 2) 125
(1) 5.
8 (6) 1 5 L—-——(z’ 1ZP 1A ————
1O pP—— 128 18 8
A 12
> (12) L 12) 5vp
25 —= 2vp
an 2013 2ys , 13) ,ye
2A —— (15)
25 aa 22 22 00
20 2zs 15) ,7p
P L . (14)
This symbol is in accordance with ANSI/IEEE Std 91-1984 and 2Zs
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
schematic
INPUT 18, INPUT 1A
(6) 5) v
fer ¢
1k 4K 600% 1k
9 T0
1 + " loTHer b
¥ 7 oriver
b 600 600 !
9 34k L b v 4k3 9
AND (g) = A t,iJ ha 1 1y NAND
PULL-UP ———4 ) PULL-UP
e 900 L4 900 1zp
) &4 %0
x [
100 5 ) Ea R 5k 100 NAND
AND 4 [ (2) siNk
sink _(3) L ouTPUT
ouTPUT - % 128
1vs 100 100 500
= t
COMMON OUTPUT (9)
CONTROL CC w2
ouTPuT conTRoL 2¢ 12 (1) AND PULLUP 2vP
OUTPUT 4 inpUT 24 10 15)
CONTROL NAND PULL-UP 22P
1c NAND OUTPUT 22
8)

v. .. Vcc bus

tThese components common to both drivers.
Resistor values shown are nominal and in ohms.
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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) . .. . ..o it e 7V
Input voltage . . . .. .. e 5.5V
Off-state voltage applied to open-collector outputs . .. ............. .. .. ..o, 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 . . .. .. ...ttt 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 are 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 = 126°C
POWER RATING ABOVE Tp = 25°C POWER RATING POWER RATING
D 950 mwW 7.6 mw/°C 608 mW N/A
FK 1375 mW 11.0 mW/°C 880 mW 275 mW
J (SN55113) 1375 mW 11.0 mw/°C 880 mW 275 mW
J (SN75113) 1025 mwW 8.2 mw/°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, Ve 4.5 5 5.5 | 4.75 5 5.25 \"
High-level input voltage, V|4 2 2 \4
Low-level input voltage, V| 0.8 0.8 \
High-level output current, IgH -40 -40 mA
Low-level output current, lg 40 40 mA
Operating free-air temperature, Tp -b5 125 6] 70 °C
*ip
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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 UNIT
MIN TYP¥ MAX | MIN TYP¥ MAX
Vik Input clamp voltage Vee = MIN, I = -12mA -09 -15 -09 -15 v
V = MIN, ViH =2V, 1 = -10mA [ 2.4 3.4 2.4 3.4
VoH High-level output voltage cc H OH \
VL = 0.8V IoH = -40 mA 2 30 2 30
Vee = MIN, Vi =2V,
VoL Low-level output voltage 0.23 0.4 0.23 0.4 \
V)L = 0.8V, loL = 40 mA
Vok Output clamp voltage Vee = MAX, lop = —40 mA -11 =15 ~-1.1 -15 \2
Ta = 25°C 1 10
Vou = 12V
| Off-state open-collector v MAX Ta = 125°C 200 A
Otoff} output current cc = Ta = 25°C 1 10 #
Vou = 5.25 V
Tp = 70°C 20
Tp = 25°C, Vg = Oto Ve £10 10
Off-state Vee = MAX, Vo =0 - 150 -20
loz (high-impedance-state) Qutput controls T MAX Vo = 0.4V +80 +20 uA
outplt current at0.8 Vv A= Vo = 2.4V =80 %20
Vo = Vce 80 20
Input current A B, C 1 1
] at maximum Vee = MAX, V| =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
i . Vee = MAX, V) =04V mA
input current | CC -3.2 -3.2
! Short-circuit V MAX V 0 T 25°C 40 920 120 40 90 120 A
= , =0, = - - - - - - m
0S output curr(-':rlt§ cc 0 A
| Supply current All inputs at O V, No load, Vee = MAX 47 65 47 65 A
m,
CC (both drivers) Ta = 25°C Veg =7V 65 85 65 85
tal 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 Ta = 26°C and Vg = 5V, with the exception of Icc at 7 V.
S0nly one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
switching characteristics, Vgcc = 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
See Figure 1
tPHL Propagation delay time, high-to-low-level output 12 20 12 30 ns
tpzH  Output enable time to high level Ry = 180 Q, See Figure 2 7 15 7 20 ns
tpzL Output enable time to low level Ry = 250 @, See Figure 3 14 30 14 40 ns
tpHZ Output disable time from high level RL = 180 Q, 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

{i’
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

PARAMETER MEASUREMENT INFORMATION

1kQ [ =t |

5V
I
INPUT | AND
| OouUTPUT
Cp =30pF
PULSE 1 (See Note B)
GENERATOR @ +
(See Note A) | NAND
50 l OuUTPUT
=30 pF
L...........__.__l (SGGNMGB)
TEST CIRCUIT
—————— 3v
INPUT
ov
VoH
NAND
OUTPUT :
| VoL
tpLH_k.____,I Id——-b"— tPHL
| —_———— = VoH
AND
OUTPUT
VoL

WAVEFORMS

FIGURE 1. tpLH and tpHL

NOTES: A. The pulse generator has the following characteristics: Zo = 50 @, PRR < 500 kHz, ty, = 100 ns.
B. C_ includes probe and jig capacitance.

{i’
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

PARAMETER MEASUREMENT INFORMATION

INPUT

PULSE l————-———..l

GENERATOR 26—
(See Note A) {50 i

o AND

l OUTPUT
Cp =30 pF

7T (See Note B)

NAND

r

(See Note B)

| ‘I ouTPUT
CL =30 pF
I | T

-
=
Q9

AAA

V

5V

TEST CIRCUIT

INPUT

OUTPUT

|
tpHZ —le—b|

WAVEFORMS

voff ~ 0V

FIGURE 2. iPZH and tpHZ

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

PARAMETER MEASUREMENT INFORMATION

INPUT

PULSE ’ ’__————-j
GENERATOR L g —+

(See Note A) 50

|
-
N
a
-]
Q

5V

1kQ | . Cy =30 pF

’_D (See Note B)
NAND OUTPUT
OUTPUT? |

L-—————J .l.CL 30 pF |

(Soe Note B) '

ov

|
k—'PZL-D!

OUTPUT

WAVEFORMS
FIGURE 3. tpzL and tpLz

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

Texas ‘v
INSTRUMENTS

POST OFFICE BOX 655303 « DALLAS, TEXAS 75265

2-123



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
3 Vec =55V 7 Ta=125°C
% 4 T 8: 4 E
£ Vec=5V £ r
© T 1 G
> Vec=45V >
5 3 5 3 o
g I3 TA=25C
S 3 ' o
Tao=-55C
92 ? A
(=] (=]
> >
1 1
0 J . )
0 1 2 3 4 . 0 1 2 3 4
V|-—Data Input Voltage—V Vi—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 | T I I
Load = 500 2 to ground Vee=5V
Ta=25°C Load = 500 £ to ground
5 5 i
o
> > Ta=125°C
i Vog -2 v i L
% Vec=5V £ (
T t o
23 Vec=45V >, X
2 g °
g g Ta=25°C
o 1
12 ?D 2 Tp = —65°C
s > |
1 DISABLED [ HIGH 1 DISABLED HIGH
0 0 J y
0 1 2 3 4 0 1 2 3 4
V|—Input Voltage (Output Control)—V V|—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 active pull-up connected to the sink output.
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DUAL

SN55113, SN75113
DIFFERENTIAL LINE DRIVERS

TYPICAL CHARACTERISTICST

QUTPUT VOLTAGE
vs
OUTPUT CONTROL VOLTAGE
6
Ve =55V Load =500 £ to Vcg
F—t——— = 25°
< [Vec=5V Ta=25°C
Vccl= 45 v
gl
s 4
S
°
>
5 3
g
=3
o
1 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
Veec=45V
3.6
3.2 —
S VOHlIOH =—10 mA)//
1 28 o —
£ 00l T | —T
S +—T VoH(loH = —40 mA)
« 20
3
g
°| 1.6
o012
>
0.8
04 VoLrlloL =40 mA)
|

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

6 T T T
Load =500 Q to Vce
Vee =5V
5
¢ Ta=25°C
A=
rd
3
2 o
Tao=-55C
Ta =125°C A
b7 - i
DISABLED L Low
0 | l . ———
0 1 2 3 4
V|—Input Voltage (Output Control)—V
FIGURE 9
HIGH-LEVEL OUTPUT VOLTAGE
vs
OUTPUT CURRENT
T
Ta =25°C |
T
Vee=55V
/ o .
Vec=5V
\
\1\
Vec=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 voitages 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.

Texas ‘t'f
INSTRUMENTS

POST OFFICE BOX 655303 « DALLAS, TEXAS 75265

2-125



SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

TYPICAL CHARACTERISTICST

SUPPLY CURRENT
LOW-LEVEL OUTPUT VOLTAGE (BOTH DRIVERS)
vs Vs
OUTPUT CURRENT SUPPLY VOLTAGE
0.6 I : 80 T T
Ta=25°C No load
70 —TA =25°C
0.5 Va
S Vec=45V S < 60 A
l 04 A £ b"b/
g £ 50 &
S Vec=5.5V £ & &
Z 03 Z4 3 a0 SL L
3 > & R
g / g /| «
Q 02 A 5 30
1,0 7 7 /
S / S 2
/
/ 10
0 0
0 20 40 60 80 100 120 0 1 2 3 4 5 6 7 8
IoL—Output Current—mA Vce-Supply Voltage—V
FIGURE 12 FIGURE 13
SUPPLY CURRENT SUPPLY CURRENT
(BOTH DRIVERS) (BOTH DRIVERS)
vs vs
FREE-AIR TEMPERATURE FREQUENCY
56 VCC'=5\/ 100 VCE:=I5I\'/”I” T T 1T
54 | Inputs gr jed FRL =o°
No load CL =30pF
< 52 " 80 I | nputs: 3-volt square wave
) E L Ta =25°C
= -
H 1
2 48 = 2 60
3 3
> 46 S L
s s
S a5 B 2 40
% e !
8 N 3
40 20
38
36 0
-75 —50 —25 0 25 50 75 100 125 01 04 1 4 10 40 100
Ta—Free-Air Temperature—"C f—Frequency—MHz
FIGURE 14 FIGURE 15

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

Propagation Delay Times from Data Inputs—ns

TYPICAL CHARACTERISTICST

PROPAGATION DELAY TIMES
FROM DATA INPUTS

Vs

FREE-AIR TEMPERATURE

20

Vee=5V
18 | CL =30 pF
See Figure 1
16 =
" L I g
12 ~—T— 1T | —
tPHL
10
8
6
a
2
0
—-75 50 -25 0 25 50 75 100 125

Ta—Free-Air Temperature—°"C

FIGURE 16

OUTPUT ENABLE AND DISABLE TIMES

Vs

FREE-AIR TEMPERATURE

30 T T T
Vec=5V

- See Figures 2 and 3
T 25
£ ]
[=

20
2 Lz
©
8 15 tPZL e
T 3
©

|
2 J tPHZ |+
g 10 T
1]

u G PZH
2
5 5
o

0

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

Ta—Free-Air Temperature—"C

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

1
I
I

J

y

LOCATION 5
~==

-
——-——
2

! | 3 Ryt
| M
LOCATION 1 ————— PR Rh .

| |

'_/k’—‘
Ry | [ Begemgre R,
LOCATION 2 TWISTED LOCATION 4

D

1 SN75113 DRIVER

SN75115 RECEIVER

fR-r = Zg. A capacitor may be connected in series with RT to reduce power dissipation.

FIGURE 18. BASIC PARTY-LINE OR DATA-BUS DIFFERENTIAL DATA TRANSMISSION

| S—
LOCATION 6
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SN55114, SN75114
DUAL DIFFERENTIAL LINE DRIVERS

D1315, SEPTEMBER 1973 —REVISED SEPTEMBER 1986

® Choice of Open-Collector, Open-Emitter, or
Totem-Pole Outputs

® Single-Ended or Differential AND/NAND
Outputs

Single 5-V Supply

Dual-Channel Operation
TTL-Compatible

Short-Circuit Protection
High-Current Outputs

Triple Inputs

Clamp Diodes at Inputs and Outputs

Designed for Use with SN55115 and
SN75115 Differential Line Receivers

® Designed to Be Interchangeable with
Fairchild 9614 Line Driver

description

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
dissipation. 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. Since the output stages provide
TTL-compatible output levels, these devices may
also be used as TTL expanders or phase splitters.

The SN55114 is characterized for operation over
the full military temperature range of —55°C to
125°C. The SN75114 is characterized for
operation from 0°C to 70°C.

logic symbolT

(4)

(5) &> Hl—= v

(7N L— 3 4vs
18 18 Q 1)

o sh— 1z

1c Y o2 176
12)

2vpP

2a 9 131 Sy
(10) 15)

2B SIS 1
(11) (14)

2c (14 578

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

SN55114 . . . J PACKAGE
SN75114 ... D, J, OR N PACKAGE
(TOP VIEW)
1ze [ Use[d vee
1zs[2  1s[]2zp
1vs[s  1a[d 2zs
1yp[da 130 2vs
1as 1200 2vp
s 11[J2c
1cr w[d28

GNo s 9fd2a
SN55114 . . . FK PACKAGE
(TOP VIEW)
Q80 0y
- — 2 >N

2 12019

1Ys[]a 18 [ 22s

1YPl]s 17(]2vs

NC[]6 16| NC

1A[0 7 15[] 2YP

18{]8 14(}2c
10 111213

onou«o
- Z Z NN
[G]

NC—No internal connection

FUNCTION TABLE

INPUTS OUTPUTS

A B C Y z

H H H H L

ALL OTHER INPUT COMBINATIONS | L H
H = high level, L = low level

logic diagram (positive logic)

—21vp

1Ys

1zp

128

2yp

2zp
228

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 nf Texas Instruments
loes not
necessarily include t testing of aII parameters.
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SN565114, SN75114
DUAL DIFFERENTIAL LINE DRIVERS

schematic (each driver)

TO
OTHER
INPUTS DRIVER
=
CBA
(710 7 1 (5,9 l {16}
1k (6, 4k 6007 1k Vee
10) 4
L 21
r ~N 600! 600 v a2
9% ak ¥yt ~ 4k 3o
AND FF7 f N
900
PULL-UP(4, 12) 90 L4 900 (1, 15) NAND PULL-UP
vp 5k 20 5 zp
AND _13.13) vi (2, 14) NAND
SINK OUTPUT ' SINK OUTPUT
vs ~ 500 i3% 3 Wt 500 N P s
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, Ve (see Note 1) 7 7 \%
Input voltage 5.5 5.5 \Y
Off-state voltage applied to open-collector outputs 12 12 \
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 = 125°C
POWER RATING ABOVE Tp = 256°C POWER RATING POWER RATING

D 950 mW 7.6 mW/°CC 608 mwW -
FK 1375 mW 11.0 mW/°C 880 mW 275 mW

J (SN55114) 1375 mwW 11.0 mW/°C 880 mW 275 mW

J (SN75115) 10256 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 5.5 | 4.75 5 5.25 \
High-level input voltage, V|4 2 2 \
Low-level input voltage, V|_ 0.8 0.8 \
High-level output current, IgoH —-40 -40 mA
Low-level output current, Ig| " 40 40 mA
Operating free-air temperature, Tp -55 125 [¢] 70 °C
+
Texas
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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 UNIT
MIN TYP' MAX MIN TYP MAX
ViK Input clamp voltage Vee=MIN, lj=-12 mA -09 -1.5 -09 -15 \
v High-level output Vee=MIN, V=2V, | lgy=-10mA| 2.4 3.4 2.4 3.4 v
OH | oitage Vi =08V, IOH= 40 mA| 2 3 2 3
Low-level output Vecec=MIN, V=2V,
VoL owrleveloutpu cc H 02 04 02 045 | Vv
voltage Vi =0.8V, IgL=40 mA
Vee=5V, Ig=40 mA, Ta=25°C 6.1 6.5 6.1 6.5
Vok  Output clamp voltage CC 0 o A Vv
Vcc=MAX, lg=~40 mA, Tpo=25°C -11 -1.5 -1.1 -15
Ta=25°C 1 100
Vou=12v =&
| Off-state open-collector Ver = MAX Ta=125°C 200 A
Oloff) output current cc= Vo =5.25 V Ta=25°C 1 100 #
OH=> Tp=70°C 200
Input ent at
I nput current @ VeC=MAX, V|=5.5 V 1 1] ma
maximum input voltage
WH High-level input current| Vo= MAX,V|=2.4 V 40 40 A
L Low-level input current | Vcc=MAX, V{=0.4 V -1.1 -1.6 -1.1 -1.6 mA
| Short-cireuit Vee=MAX, Vo=0 TA=25°C | -40 -90 —120 [ ~40 -90 -120 | mA
0S output current$ cc= r VO=Y A=
| Supply current All inputs at O V, No load, | Vcc=MAX 37 50 37 50 A
m
cc (both drivers) Ta=25°C Vee=7V 47 65 47 70

TAll 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.

*All typical values are at Tp = 25°C and Voc = 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, Vgc = 5V, Ta = 25°C

TEST SN55114 SN75114
PARAMETER UNIT
CONDITIONS MIN  TYP MAX | MIN TYP MAX
tp 4 Propagation delay time, low-to-high-level output | Ci = 30 pF, 15 20 15 30 ns
tpHL  Propagation delay time, high-to-low-level output See Figure 1 11 20 11 30 ns

{i;
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SN556114, SN75114
DUAL DIFFERENTIAL LINE DRIVERS

PARAMETER MEASUREMENT INFORMATION

INPUT

Cp =30pF
PULSE I_ (See Note B)
GENERATOR] -
(See Note A)

Cp =30 pF
———mmd TisceNotwen)

TEST CIRCUIT

VOLTAGE WAVEFORMS

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

FIGURE 1. PROPAGATION DELAY TIMES

TYPICAL CHARACTERISTICST

OUTPUT VOLTAGE
vs
DATA INPUT VOLTAGE

OUTPUT VOLTAGE
vs
DATA INPUT VOLTAGE

T T 6 T T
No load Vee=5V
Ta=25°C No load
5 5
_ o
"l Vcc=55V > Ta=125°¢C
3 4 t 3 4 E
8 vee =5 V[ &
S Vee =45V S x
5° 5° Ta=25°C
g ’2‘ lAO
Ta=-55C
% 2 06 2 A
> >
1 1
0 J 0 J
0 1 2 3 4 0 1 2 3 4
Vi—Data Input Voltage—V Vi—Data Input Voltage—V
FIGURE 2 FIGURE 3

1 Data for temperatures below 0°C and above 70 °C and for supply vo|téges 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

H IGH-LEVEL OUTPUT VOLTAGE
vs

OUTPUT CURRENT
5 T
Ta=25C ]
T
Vee=55V
4 ,
3 _/ Vec=5V
']
5 3 S~
-
3 \\
g 2 7
5: Vee=45V \\
g \
>
1
0
0 -20 -—-40 -60 -80 -100 -120
IgH—Output Current—mA
FIGURE 4
OUTPUT VOLTAGE
vs
) FREE-AIR TEMPERATURE
4.0 T T
Vcec=45V
3.6
3.2 -
> | vorlion-—t0ma) | —
S ’ 4] |
£ 24
S +—T1 VOH(IOH = —40 mA)
= 2.0
3
g
OT 1.6
012
>
0.8
0.4 VoL(loL = 40 mA)
T 1

0
—-75 =50 —-25 0 25 50 75 100 125
TA—Free-Air Temperature—°c

FIGURE 6

LOW-LEVEL OUTPUT VOLTAGE
vs

OUTPUT CURRENT
0.4 T T
Ta=25°C
vee=55V |
> 03 [_A
A
g d
‘—; Vec=45V
>
5 0.2
g
=
.
o
A )
Lo V4
0

0 10 20 30 40 50 60 70 80
1oL —Output Current—mA

FIGURE 5

PROPAGATION DELAY TIMES
vs
FREE-AIR TEMPERATURE

40 T T
Vee=5V
|_See Figure 1

T 30
3
E
[
>
]
g 2 v
= tPLH
kS —
g I—
8 ]
o
2 tPHL

0
-75-50 -25 0 25 50 75 100 125
Ta—Free-Air Temperature—"C

FIGURE 7

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.
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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 .
No load 2 ec=5V
70 LTA = 25°C Inputs grounded
40 FOutputs open
<
g o0 :
) 438
§ 50 &,6 § ,/"\\
5 o 3
0 (5]
S 40 o.é e > 36
5 W A0 5 N
2 30 « 5‘, N\
| 34 N
Q Q
520 ; °
. / «
/
0 30
0 1 2 3 4 5 6 7 8 -75-50 -256 0 25 50 75 100 125
Vec—Supply Voltage—V Ta—Free-Air Temperature—"C
FIGURE 8 FIGURE 9
SUPPLY CURRENT
(BOTH DRIVERS)
vs
FREQUENCY
100 T
Vee =5V
2 RL = 00
80 |-CL =30 pF
< Inputs: 3-volt square wave
£ Ta=25°C
o
e
£ 60
5
(5]
=
3 L
2 40 et
i
Q
o
20
0
0.1 04 1 4 10 40 100
f—Frequency—MHz
FIGURE 10

tData 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
Texas b
INSTRUMENTS

2-134 POST OFFICE BOX 655303 - DALLAS, TEXAS 76265

!



SN55114, SN75114
DUAL DIFFERENTIAL LINE DRIVERS

APPLICATION INFORMATIONT

1/2SN75114 1/2 SN75115
DRIVER RECEIVER
r— == 2 r———-
| | | |
HIDX art o T >
. I | I
L— — 2 22 ® L — — 4
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
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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[r Use[] vee
1YP[]z  1s[] 2YS

1STRB{3  14[] 2YP
1RTC[Ja  13[] 2STRB
18[0s  12[] 2RTC
1RT[:6 11 :) 2B
1Az 1o[d 2Rt
GND []s 9] | 2A

SN55115 . . . FK PACKAGE

{TOP VIEW)
£¢48¢
- - 2 >N
2 12019
1STRB [] 4 18] 2vP
1RTC 5 17 (] 2sTRB
NC []6 16 [ NC
187 15(] 2RTC
1RT [8 14(] 2B
10 111213

<400« =
-Z 2N
5] ~

NC—No internal connection

FUNCTION TABLE

STROBE DIFF OUTPUT
INPUT (YP AND YS TIED TOGETHER)
L X H
H L H
H H L

V| = V|4 min or V|p more positive than VT max
V)| < VjL max or V|p more negative than VT max
irrelevant

PRODUCTIGN 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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SN55115,

SN75115

DUAL DIFFERENTIAL LINE RECEIVERS

logic symbolt

logic diagram (positive logic)

(5) ) :
11 & > | &b . 2) 1vp (puLLUP
) 2 w )
1A N Sh—< v 1A — m
1RT 18 AT 1rT 18 1YS (SINK)
(1) wmredl
1sTRe 3L Qf>—— 1vs 1srae )
1re 4y pesp
2B (11) g 11 14
19 14 oyp NC k2P (PULLUP)
2rT 10y oy 001 8 5vs (sink)
2sTRe 131 15 ovs 2r7c 12!
2RTC (12) 2STRB (13)
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|EC Publication 617-12.
schematic (each receiver)
RESPONSE-
TIME
RT STROBE CONTROL
(6.10) 3.13) 4,12)
LI
1k 1k @ 2.7 l;) @7 2k
15k 3164k 1.64 K 130 2.6}? 26k
- 1 pF
FK h{é—l 50 0y W 2
INPUT (7.9) N (2.14) puLL.UP
A I 8k [ ’_/./l 8k 3. vp
f [, 5k
7K ﬁj : - +
3k
INPUT (5.11) SINK
B N A AL I
130 150 Ys
g:o “?‘ 50 1.5k ﬁ o
h pa 0
COMMON TO
BOTH RECEIVERS
-
|
|
|
|
|
|
|
|
L
Pin numbers shown are for D, J, and N packages.
Resistor values are nominal and in ohms.
{i’
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SN55115, SN75115
DUAL DIFFERENTIAL LINE RECEIVERS

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

SN55115 SN75115 UNIT

Supply voltage, Ve (see Note 1) 7 7 \
Input voltage at A, B, and Ry inputs +25 +25 \%
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 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. All voltage values