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Tl cannot assume any responsibility for any circuits shown or
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INTERFACE CIRCUITS INTERCHANGEABILITY GUIDE
(MANUFACTURERS ARRANGED ALPHABETICALLY)

Direct replacements were 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 in this list.

ADVANCED MICRO DEVICES
EXAMPLE OF NOMENCLATURE

AM 75325 N
lEevice Typ94| Package Type
N = Plastic DIP (second source designation for T1 Plastic -DiP)
P = Plastic DIP
J = Ceramic DIP (second source designation for TI1 Ceramic DIP)
D = Ceramic DIP

TI DIRECT TI CLOSEST TI DIRECT TI CLOSEST

AMD REPLACEMENT REPLACEMENT AMD REPLACEMENT  REPLACEMENT
AM0026C SN75369 AMIB14C SN75114
AM1488 SN75188 ‘AMOE14M SN55114
AM1489 SN75189 AMOB15C SN75115
AM1489A SN75189A AMIB15M SN55115
AM26510C AM26510C AMS5107B SN551078
AM26510M AM26510M AMB5108B SN55108B
AM26511C AM26S11C AMB5109 SNE5109A
AM26511M AM26511M AMS5110 SN55110A
AMS520 SN5520 AMB5234 SN55234
AMS521 SN5520 AMB5235 SN55234
AM5524 SN5524 AMB5238 SN55238
AM5525 SN5524 AM55239 SN55238
AM7520 SN7520 AMB5325 SN55325
AM7521 SN7520 AM751078 SN751078B
AM7524 SN7524 AM751088 SN751088
AM7525 SN7524 AM75109 SN75109A
AM7820A SN55182 AM75110 SN75110A
AM7830 SN55183 AM75207 SN75207
AM7831 DS7831 AM75208 SN75208
AM7832 DS7832 AM75234 SN75234
AMBB20A SN75182 AM75235 SN75224
AM8830 SN75183 AM75238 SN75238
AMB831 DS8831 AM75239 SN75238
AM8832 DsS8832 AM75325 SN75325
AMST26A | SN75136




EXAMPLE OF NOMENCLATURE

FAIRCHILD

754508 D c
[Device Type Package Type Temperature Range
D = Ceramic DIP C = Commercial
P = Plastic DIP 0°C to 70°C or 75°C
R = Ceramic Mini DIP M = Military
T = Plastic Mini DIP —55°C to 125°C
H = Metal Can
F = Flat Package
TI DIRECT TI CLOSEST TI DIRECT TI CLOSEST
FAIRCHILD REPLACEMENT REPLACEMENT FAIRCHILD REPLACEMENT REPLACEMENT
MABT13M SN55121 9627C SN75152
MABT13C SN75121 9634C SN75159
UABT14M SN55122 9636C uA9636C*
LABT14C SN75122 9636M uA9636M*
MA8T23C SN75123 9637C uA9637C* SN75157*
UABT24C SN75124 9637M uA9637M* SN55157*
UA1488C SN75188 9638C uA9638C* SN75158
UA1489C SN75189 9638M uA9638M* SN55158
UAT489AC SN75189A 9640C AM26S10C
5524M SN5524 9640M AM26S10M
5525M SN5524 9641C AM26S11C
5528M SN5528 9641M AM26S11M
5529M SN5528 9543 SN75322
5534M SN55232 SN75363
5535M SN55232 9644C SN75361A
5538M SN55238 9664C SN75492
5539M SN55238 9665AC SN75466
7524C SN7524 9665C ULN2001A
7525C SN7524 9666AC SN75467
7528C SN7528 9666C ULN2002A
7529C SN7528 9667AC SN75468
7534C SN75232 9667C ULN2003A
7535C SN75232 9668AC SN75469
7538C SN75238 9668C ULN2004A
7539C SN75238 55107AM SN55107A
9612C SN75158 55107BM SN55107B
9614M SN&5114 55108AM SN55108A
9614C SN75114 55108BM SN55108B
9615M SN55115 55109M SN55109A
9615C SN75115 55110M SN55110A
9616C SN75188 55121M SN55121
SN75150 55122M SN55122
SN75152 55224M SN55234
9617 SN75154 55225M SN55234
SN75189 55232M SN55232
SN75189A 55233M SN55232
9626C SN75136

*Future product
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TI DIRECT TI CLOSEST TI DIRECT TI CLOSEST

FAIRCHILD REPLACEMENT REPLACEMENT FAIRCHILD REPLACEMENT REPLACEMENT
55234M SN55234 75208C SN75208

55235M SN55234 75224C SN75234
55238M SN55238 75225C SN75234
55239M SN55238 75232C SN75232

55325M SN55326 75233C SN75232

55326M SN55326 75234C SN75234

55327M SN55327 75235C SN75234

55450AM SN554508 75238C SN75238

55450BM SN554508 75239C SN75238

55451AM SN55451B 76325C SN75325

55451BM SN55451B 75326C SN75326

55452AM SN554528 75327C SN76327

55452BM SN55452B 75430C SN75430

55453AM SN55453B 75431C SN75431

55453BM SN55453B 75432C SN75432

55454AM SN55454B 75433C SN75433

55454BM SN554548 75434C SN75434

55460M SN55460 75450AC SN75450B

55461M SN55461 75450BC SN754508B

55462M SN55462 75451AC SN75451B

55463M SN55463 75451BC SN75451B

55464M SN55464 75452AC SN75452B

55470M SN55470 75452BC SN75452B

55471M SN55471 75453AC SN754538B

55472M SN55472 75453BC SN75453B

55473M SN55473 75454AC SN75454B

55474M SN55474 75454BC SN75454B

75107AC SN75107A 75460C SN75460

75107BC SN75107B 75461C SN75461

75108AC SN75108A 75462C SN75462

75108BC SN75108B 75463C SN75463

75109C SN75109A 75464C SN75464

75110C SN75110A 75470C SN75470

75112C SN75112 7%5471C SN75471

75121C SN75121 75472C SN75472

75122C SN75122 75473C SN75473

75123C SN75123 75474C SN75474

75124C SN75124 75491C SN75491

75150C SN75150 75491AC SN75491
75154C SN75154 75492C SN75492

75207C SN75207 75492AC SN75492




ITT

EXAMPLE OF NOMENCLATURE

ITT 75450 -5 D
Temperature Range Package
—1=-55C to 125°C D = Ceramic DIP
—5=0°C to 70°C N = Plastic DIP
Tl DIRECT Ti CLOSEST TI DIRECT TI CLOSEST
ITT REPLACEMENT REPLACEMENT ITT REPLACEMENT REPLACEMENT
1TT491 SN75491 ITT55235 SN55234
1TT492 SN75492 ITT55324 SN55324
1TT493 SN75493 ITT55325 SN55325
1TT494 SN75494 1TT55450 SN554508B
1TT1488 SN75188 1TT55451 SN55451B
1TT1489 SN75189 1TT55452 SN55452B
ITT1489A SN75189A ITT55453 SN55453B
ITT5520 SN5520 ITT55454 SN55454B
ITT5521 SN5520 ITT55460 SN55460
ITT5522 SN5522 ITT55461 SN55461
ITT5523 SN5522 1TT55462 SN55462
1TT5524 SN5524 1TT55463 SN55463
1TT5525 SN5524 1TT55464 SN55464
1TT5528 SN5528 ITT75107A SN75107A
ITT5529 SN5528 ITT75107B SN75107B
ITT5534 SN55232 ITT75108A SN75108A
ITT5535 . SN55232 ITT75108B SN75108B
1TT7520 SN7520 ITT75109 SN75109A
ITT7521 SN7520 ITT75110 SN75110A
1TT7522 SN7522 ITT75138 SN75138
ITT7523 SN7522 ITT75207 SN75207
1TT7524 SN7524 ITT75208 SN75208
ITT7525 SN7524 ITT75234 SN75234
1TT7528 SN7528 ITT75235 SN75234
1TT7529 SN7528 1TT75322 SN75322
ITT7534 SN75232 ITT75324 SN75324
ITT7535 SN75232 ITT75325 SN75325
ITT9614 SN75114 ITT75450 SN 754508
ITT9615 SN75115 ITT75451 SN75451B
ITT55107A SN55107A 1TT75452 SN75452B
ITT551078 SN55107B ITT75453 SN75453B
ITT55108A SN55108A ITT75454 SN75454B
ITT55108B SN55108B ITT75460 SN75460
ITT55109 SN55109A ITT75461 SN75461
ITT55110 SN55110A 1TT75462 SN75462
ITT55138 SN55138 ITT75463 SN75463
ITT55234 SN55234 1TT75464 SN75464




MOTOROLA

EXAMPLE OF NOMENCLATURE

MC 75325 P
| Prefix ] [Device TypeJ Package
P = Plastic DIP
L = Ceramic DIP
G = Metal Can
F = Flat Package

Tl DIRECT TI CLOSEST T! DIRECT Tl CLOSEST
MOTOROLA REPLACEMENT REPLACEMENT MOTOROLA REPLACEMENT REPLACEMENT
MMH0026C SN75369 MC7528 SN7528
MC8T13 SN75121 MC7529 SN7528
MC8T14 SN75122 MC7534 SN75232
mMC8T23 SN75123 MC7535 SN75232
MC8T24 SN75124 MC7538 SN75238
MC8T26 SN75136 MC7539 SN75238
MC1411 ULN2001A MC55107 SN55107A
MC1412 ULN2002A MC55108 SN55108A
MC1413 ULN2003A MC55325 SN55325
MC1416 ULN2004A MC75107 SN75107A
MC1488 SN75188 MC75108 SN75108A
MC1489 SN75189 MC75109 SN75109A
MC1489A SN75189A MC75110 SN75110A
MC3443 SN75138 MC75140 SN75140
MC3446 MC3446 MC75325 SN75325
MC3453 SN75110A MC75358 SN75368
MC5522 SN5522 MC75365 SN75365
MC5523 SN5522 MC75368 SN75368
MC5524 SN5524 MC75450 SN75450B
MC5525 SN5524 MC75451 SN75451B
MC5528 SN5528 MC75452 SN75452B
MC5529 SN5528 MC75453 SN75453B
MC5534 SN55232 MC75454 SN75454B
MC5535 SN55232 MC75460 SN75460
MC5538 SN55238 MC75461 SN75461
MC5539 SN55238 MC75462 SN75462
MC7522 SN7522 MC75463 SN75463
MC7523 SN7522 MC75464 SN75464
MC7524 SN7524 MC75491 SN75491

MC7525 SN7524 MC75492 SN75492
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EXAMPLE OF NOMENCLATURE

NATIONAL

75325 N
Package

N = Plastic DIP

J = Ceramic DIP

W = Flat Package

H = Metal Can

TI DIRECT TI CLOSEST Ti DIRECT TI CLOSEST

NATIONAL REPLACEMENT REPLACEMENT NATIONAL REPLACEMENT REPLACEMENT
DS0026C SN75369 DS7524A SN7524
DS1488 SN75188 DS7525 SN7524
DS1489 SN75189 DS7528 SN7528
DS1489A SN75189A DS7528A SN7528
DS1611 SN55471 DS7529 SN7528
DS1612 SN55472 DS7534 SN75232
DS1613 SN55473 DS7534A SN75232
DS1614 SN55474 DS7535 SN75232
DS3611 SN75471 DS7538 SN75238
DS3612 SN75472 DS7538A SN75238
DS3613 SN75473 DS7539 SN75238
DS3614 SN75474 DS7800 SN55180
DS3629 SN75324 DS7820 SN55182
DS5520 SN5520 DS7820A SN55182
DS5520A SN5520 DS7830 SN55183
DS5521 SN5520 DS7831 DS7831
DS5522 SN5522 DS7832 DS7832
DS5522A SN5522 DS8800 SN75180
DS5523 SN5522 DS8820 SN75182
DS5524 SN5524 DS8820A SN75182
DS5524A SN5524 DS8830 SN75183
DS5525 SN5524 DS8831 Ds8831
DS5528 SN5528 DS8832 Ds8832
DS5528A SN5528 DS8880 SN75480
DS5529 SN5528 DS55107 SN55107B
DS5534 SN55232 DS55108 SN55108B
DS5534A SN55232 DS55109 SN55109A
DS5535 SN55232 DS55110 SN55110A
DS5538 SN55238 DS55121 SN55121
DS5538A SN55238 DS55122 SN55122
DS5539 SN55238 DS65325 SN55325
DS7520 SN7520 DS55450 SN554508
DS7520A SN7520 DS55451 SN55451B
DS7521 SN7520 DS55452 SN554528B
DS7522 SN7522 DS55453 SN55453B
DS7522A SN7522 DS55454 SN55454B
DsS7523 SN7522 DS55460 SN55460
DS7524 SN7524 DS55461 SN55461
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TI DIRECT TI CLOSEST TI DIRECT TI CLOSEST

NATIONAL REPLACEMENT REPLACEMENT NATIONAL REPLACEMENT REPLACEMENT

DS55462 SN55462 DS75362 SN75365

DS55463 SN55463 DS75364 SN75364

DS55464 SN55464 DS75365 SN75365

DS75107 SN751078 DS75450 SN754508

DS75108 SN75108B DS§75451 SN75451B

DS75109 SN75109A DS75452 SN75452B

DS75110 SN75110A DS75453 SN75453B

DS75121 SN75121 DS75454 SN754548

DS75122 SN75122 DS75460 SN75460

DS75123 SN75123 DS75461 SN75461

DS75124 SN75124 DS75462 SN75462

DS75150 SN75150 DS75463 SN75463

DS75154 SN75154 DS75464 SN75464

DS75207 SN75207B DS75491 SN75491

DS75208 SN752088 DS75492 SN75492

DS75322 SN75322 DS75493 SN75493

DS75324 SN75324 DS75494 SN75494

DS75325 SN75325 DS78LS20 SN55182

DS75361 SN75361A DS88LS20 SN75182
SIGNETICS

EXAMPLE OF NOMENCLATURE

75454B v
A = 14 pin Plastic DIP
FH = 14 pin Ceramic DIP
V = 8 pin Plastic DIP
T = 8 pin Metal Can
B = 16 pin Plastic DIP
FJ = 16 pin Ceramic DIP

TI DIRECT TI CLOSEST TI DIRECT TI CLOSEST
SIGNETICS REPLACEMENT REPLACEMENT SIGNETICS REPLACEMENT REPLACEMENT
N8T13 SN75121 DM8880 SN75480
N8T14 SN75122 MC1488 SN75188
N8T15 SN75150 MC1489 SN75189
N8T16 SN75152 MC1489A SN75189A
N8T23 SN75123 3207A SN75365
N8T24 SN75124 3207A-1 SN75365
N8T26 SN75136 7520 SN7520
N8T26A SN75136 7521 SN7520
S8T13 SN55121 7522 SN7522
S8T14 SN55122 7523 SN7522
DM7820 SN55182 7524 SN7524
DM7830 SN55183 7525 SN7524
DM8820 SN75182 55325 SN55325
DM8830 SN75183 554508 SN55450B

177

1



12

TiI DIRECT

TI DIRECT TI CLOSEST
SIGNETICS REPLACEMENT REPLACEMENT
554518 SN55451B
554528 SN55452B
554538 SN554538
554548 SN55454B
758107 SN75107A
758108 SN75108A
758207 SN75207
755208 SN75208

SIGNETICS REPLACEMENT
75324 SN75324
75325 SN75325
75361A SN75361A
754508 SN75450B
754518 SN754518
754528 SN75452B
75453B SN75453B
754548 SN75454B

177
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DIFFERENTIAL-LINE TRANSCEIVERS

RECEIVER
DEVICE TYPE FOR
CHARACTERISTICS TEMPERATURE RANGE PACKAGE ADDITIONAL PAG
COMMON FEATURES STROBE TYPET | COMMON- AGE
TYPE FEATURES NO.
OR OF MODE . . R N
—55"C t0 125°C | 0°C to 70°C
ENABLE | OUTPUT | RANGE
e Single 5-V supply O-Cor +15 V SN55116 J ® Receiver frequency
. strrty-line op.eratior.\ , srrOBE T-P - SN75116 IN response control
. ; -L-comp:Iubfle d3r|ve m:‘fts SNB5117 G o j .
-stat: t . eceiver
e Driver enable for 3-state driver outpu TP OV to6 YV river an r ceiv 70
e Driver output current capability: 40 mA SN75117 JG,P connected internally
e Driver propagation delay time: 14 ns (typical) O-Cor +15 V SN55118 J e Same as ‘116 with
e Receiver propagation delay time: 20 ns (typical) ENABLE T-P - SN75118 JN 3-State receiver output
e 500 mV receiver input sensitivity P OVito6V SN55119 JG ® Same as ‘117 with
e One transceiver per peckage SN75119 JG,P 3-State receiver output
SINGLE-ENDED LINE TRANSCEIVERS
DRIVER RECEIVER
DEVICE TYPE FOR
CHARACTERISTICS CHARACTERISTICS
TEMPERATURE RANGE PACKAGE ADDITIONAL PAGE
COMMON FEATURES OUTPUT STROBE STROBE
tpp tpp! TYPE FEATURES NO.
CURRENT OR OR o o B B
TYPICAL TYPICAL —-55'C1t0125°C| 0Cto70°C
CAPABILITY ENABLE ENABLE
AM26S10M J —
100mA | 10ns | STROBE| 10ns ® Sehottky cireuitry
AM26S10C J,N ® P-N-P inputs to minimize 27
e Single 5-V supply 00 mA 12 STROBE 10 AM26511M 3 loadin‘g »
® Party line operation 100 m ns ns AM26S11C JN ® Inverting driver (AM26510)
e TTL-compatible SN55138 J ® 2.3V receiver threshold for
. 100 mA 15ns | STROBE 8ns ; : ) 113
driver inputs SN75138 J,N maximum system noise margin
o Totem-pole recsiver e Similar to N8T26
outputs o 3-State driver and receiver
) 40 mA 16ns |ENABLE| 8ns |ENABLE SN75136 JN ) - 109
o Four transceivers outputs with Schottky circuitry
per package ® P-N-P inputs to minimize loading
o Meets {[EEE STD 488
48 mA 30 ns STROBE 30 ns MC3446 J,N o Receiver input hysteresis 37
® Drivers also MOS compatible

TT.P = Totem pole, O-C = Open-collector, R = Resistor pull-up

q Y = Propagation delay time
PD

301N9 NOILIIT1IS SHIAIFISNVHL ININ
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LINE DRIVERS

WITH TTL-COMPATIBLE INPUTS

-l
e 23
gz S Eluz »  w
et |_ 22525\ w |8 DEVICE TYPE FOR 6., |2 g
se w
DESCRIPTION| 3 3 2o we ;| 8 g3 TEMPERATURE RANGE g g |3 e g COMPANION ADDITIONAL PAGE
ES |0l E| B 8 OF |z Q RECEIVERS FEATURES NO.
S5 a z 2 Lirw| o a 2 < [=) ;‘_
adg % o|<a @ [
5 © o a0
o v 0 —55°C TO 125°C| 0°C TO 70°C
SN55450B J
300mA| 20 ns|S, D| YES|YES| 5V 2
SN754508 JN SN75122, SN75152, See
SN55451B JG SN75115, SN75182,
300mA| 20ns|s | ves|ves| sv 2 Note 1
SN754518B JG P SN75140 series
100 mA | 36 ns[S YES| sV SN75361A JG,P 2
SN55121 N
100mA| 22 ns|S |YES|YES| 5V 2 SN75122 87
GENERAL SN75121 JN
PURPOSE SN55183 J
40 mA| 12ns D YES 5V 8 2 162
DRIVERS SN75183 JN
SN55114 J N7
40mA| 15ns| D YES| 5V 2 SN75115, 61
SN75114 JN SN75182
SN55113 J
40mA| 13ns| D|YES|YES| BV 2 3-State Output 61
SN75113 JN
DS7831 3 ; SN 75140 series, QUtDUT clamp
40mA| 15ns|S, D|YES[YES| 5V DS8831 IN 24 SN75115, SN75122, diodes to Ve
SN75124, SN75125, 3-State Output 31
SN75127, SN75128
40mA| 15ns|S, DIYES{YES| 5V DS7832 ! 2,48 SN75129' 3N75152’ 3-State Output
DS8832 JN ’ ’
SN75182

§ 4 for single-ended lines; 2 for differential lines
Note 1: For data sheet, see page 47 of *'The Peripheral Driver Data Book for Design Engineers”, 1.CC4280.

ﬂtPD = Propagation delay time.

301n9 NOILIITIS SHIAIHA INN
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LINE DRIVERS (continued)

WITH TTL-COMPATIBLE INPUTS

(-]
= w g
wo> Elw
€ i 2|5 2|23 w |« 8 DEVICE TYPE FOR 6., | B § AL PAGE
-l - - -
pescripTion | 0 5 | 2 2|4 EF%| © |¥ F | TEMPERATURE RANGE e |5ES COMPANION ADDITION
< |EEloulzE|E |3 & ST |geQ RECEIVERS FEATURES NO.
S ZiZtlewl b (€32 g c g
S @ 0lIs
8 v o -55°C T0 125°C | 0°C TO 70°C
360/370 1/0 [100mA | 20 ns|s  |YES|YES | 5V SN75123 JN 2 SN75124, SN75125, 93
INTERFACE S YES *SN75126 JN 4 SN75127,SN75128  [CMOS* 103
SN55158 JG
\Y 2 AQ9637, SN75157 RS-4224 143
40mAl16ns) D i SN75158 1GP ¢
10mA | 60ns(S YES [ t12V SN75150 JG.P 2 SN75152, SN75154  |RS-232C* 126
DRIVERS 6mA [220 ns(S YES [ +12V SN75188 JN ) SN75189, SN75189A |RS-232C# 163
MEETING *UA9636M JG CMOS®; RS-4234; 177
1A 75 mA s 12V *uA9636C | JGP 2 Rs-232*
Yo G uA9637, SN75157 Y " 79
*u - RS-
STANDARDS | 50mal10ns| D 5V +uA9638C GP 2 CMOS*®; RS-422
tate Output;
40mA| 16ns| D|VES|YES | 5V SN75159 IN 2 | uA9637,SN75157 3‘2.2224\" pu 147
D|YES|YE 5V N7511 J.N 2
18mA | 90 S|YES | - SN75112 - SN75107A, SN751078B,
CURRENT- SN65110A J
6.5 mA 9 ns D|YES|YES 5V 2 SN75108A, SN751088B, 53
MODE SN75110A J.N
SN75207, SN752078,
orivers [T ves|ves v | SNS5109A ’ 2 N75208, SN75208
.5 m ns D N 5 SN75109A IN SN75208, SN75. 8

9 1 = Propagation delay time
PD

* Future product

*Also CMOS input compatible
#Satisfies requirements of EIA Standard RS-232C
4Satisfies requirements of EIA Standard RS-423
ASatisfies requirements of EIA Standard RS-422
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LINE RECEIVERS

® OUTPUT STROBE ® PARTY-LINE OPERATION
w
+ - z 8 1] w 2 w
[ =
oL |- % 52 |38|52 PEVICE TVPE FOR gu |¥a« S| companion ADDITIONAL PAGE
DEscRIPTION |wi | 82| EE |52|23d TEMPERATURE RANGE S¢ |zuwy
§51 %% 28 (33|85 Sk |§*Z| privers FEATURES NO.
-0 - i |z L] s o
(3] -55°C to 125°C| 0°C to 70°C
SN75207 J.N
T-P 17 ns 2
SN75207B J,N
£10 mV 171
SN75208 J,N
o-C 19ns SN75208B JN 2 “B" i h i
L]
B SN75109A, versions have input
SN65107A J 2 protection diodes for
- SN75107A JN ff diti
DIFFERENTIAL-| 15 | 4745 | s25mv | 23V | 25V SN75110A, power oft condition
LINE SN55107B J 2
RECEIVERS SN75107B JN SN75112
SN55108A J ) 4
SN75108A JN
o-C 19ns | 25 mV
SN55108B J 2
SN751088B J,N
TP | 20ns 5V SN55122 J 3 SN75121, . Hy-ste.resis for improved o7
SN75122 JN DS8831,D88832 noise immunity
SINGLE- SN55140 JG 2 & Common reference
ENDED SN75140 JG,P voltage pin and strobe
LINE SN55141 . JG ) 754508 series, | @ Input protection
RECEIVERS SN75141 JG,P SN75361A, diodes ('141)
TP | 22ns | £100 mV 5V [Tgne5142 3 SN75113, e Individual reference 119
2 DS8831
SN75142 UN . voltage and strobe
Ds8832 terminals
SN75143 J )
2 e Input protection
SN55143 J,N diodes ('143)

TT.P = Totem pole, O-C = Open collector, R = Resistor pull-up

1|tpD = Propagation delay time

30INY NOILIITIS SHIAIFIIY INN
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LINE RECEIVERS (continued)

-
232
gc .
2
a3, © RECI @ DEVICE TYPE FOR w e .
SE[O5 |« I|F%| 8 | % Y| TEMPERATURE RANGE Quw lw 9 companioN ADDITIONAL PAGE
DESCRIPTION Qg u | W& | a0\ >%| O |2 & S g ¥ ¥ DRIVERS
2|5 &% zu| E|B g OF |Bad FEATURES NO.
0| B >lgel| K| & 2 g 8 <
o Flao « N o B N a * a
o o —55°C to 125°C| 0°C to 70°C.
20ns | YES| YES| 5V SN75124 JN 3 | SN75123,SN75126 | Hysteresis 93
RECEIVERS
FOR SN75125 J.N 7 e Schottky Circuitry
360/370 T.p | 18Ms |YES 5V SN75123, SN75126 Standard Vee 99
1/0 SN78127 N ’ Pinout (SN75127)
INTERFACE SN75128 J, N 8
18ns |YES| YES| 5V d hottky Circui
SN75129 N 5| SN75123, SN75126 |e Schottky Circuitry 105
5Vor .
S T-P 22 ns 12V SN75154 JN 4 SN75150 o Hysteresis 137
® Response Threshold
RECEIVERS SN75189 JN 4 c ‘:ol
MEETING S R 25 ns 5V SN75188 ontr 167
® ‘189A has more
EIA STANDARD SN75189A IN 4 )
hysteresis than ‘189
RS-232-C
e Also meets
D R | 60ns YES | £12V SN75152 JN 2 SN75150 MIL-STD-188C 130
o Hysteresis
RECEIVERS
c *SN55157 46 2 e Standard Vg 142
MEETING *SN75157 JG,P SN75158, SN75159, )
E1A STANDARD D o-C | 20ns 5V 79636, WAOGIE Pinout (‘157)
*UA9637M JG u o U hottky Circuit
RS-422/423 *LAO637C G 2 Schottky Circuitry 178
RECEIVERS O-Cor SN55115 J ® |nput Sensitivity:
20ns | YES| YES 2
WITH o LT* sy SN75115 UN SN75113, SN75114,1 550 mv 61
SN75183, DS8831
RESPONSE TIME ' * |e Common-Mode
TP | 31ns |VES| YES SN55182 ’ 2 | psssa2 152
CONTROL SN75182 JN Range: +15 V

TT.P =Totem pole, O-C = Open collector, R = Resistor pull-up
9 tpp = Propagation delay time

*Future product

301n9 NOILII13IS SHIAIFIIY INN
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LINE CIRCUITS
THERMAL INFORMATION

THERMAL RESISTANCE

JUNCTION-TO-CASE JUNCTION-TO-AMBIENT
PACKAGE PINS THERMAL RESISTANCE THERMAL RESISTANCE
Rogc (CC/W) Rgya (CW)
J ceramic dual-in-line 14th
(glass-mounted chips) thru 20 60 122
" — T
J ceramic dual-in-line 14 thru 20 29t o1t
(alloy-mounted chips)
JG ceramic dual-in-line
. 8 45 135
(glass-mounted chips)
JG ceramic dual-in-linet
) 8 20t 110t
(alloy-mounted chips)
N plastic dual-in-line 14 thru 20 44 108
P plastic dual-in-line 8 45 125

t In addition to those products so designated on their data sheets, all devices having a type number prefix of ’SNC’’ or “'SNM", or a suffix of
+/883’* have alloy-mounted chips.

J PACKAGE JG
PACKAGE
14-PIN 16-PIN 20-PIN
N PACKAGE P
PACKAGE
14-PIN 16-PIN 20-PIN
TEXAS INSTRUMENTS
INCORPORATED

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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THERMAL INFORMATION

LINE CIRCUITS

CERAMIC DUAL-IN-LINE PACKAGES

These curves are for use with the continuous dissipation ratings specified on the individual datasheets. Those ratings apply up to the temperature

at which the rated level intersects the appropriate derating curve or the maximum operating free-air temperature.
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T1n addition to those products so designated on their data sheets, all devices having a type number prefix of "SNC” or “SNM”, or a suffix of
//883" have alloy-mounted chips.

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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LINE CIRCUITS
THERMAL INFORMATION

PLASTIC DUAL-IN-LINE PACKAGES

These curves are for use with the continuous dissipation ratings specified on the individual data sheets. Those ratings apply up to the temperature
at which the rated level intersects the appropriate derating curve or the maximum operating free-air temperature.

DISSIPATION DERATING CURVE
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Maximum Continuous Dissipation—mW
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25 30 35 40 45 50 55 60 65 70 75 80 85

Ta—Free-Air Temperature—"C

TEXASI INSTRUMENTS
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LINE CIRCUITS
ORDERING INSTRUCTIONS AND MECHANICAL DATA

ORDERING INSTRUCTIONS

Electrical characteristics presented in this data book apply for the circuit type(s) listed in the page heading, unless
otherwise noted, regardless of package. The availability of a circuit function in a particular package is indicated by an
alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to mechanical outline
drawings shown in this section.

Factory orders for circuits described in this data book should include a four-part type number as explained in the
following example.

EXAMPLE: SN 75158 JG —00
@ 4. Instructions (Dash No.)
MUST CONTAIN TWO OR THREE LETTERS MUST CONTAIN TWO NUMBERS
SN Tl Interface Products {From Dash No. Column of Following Table)
SNM Mach IV, Level |
SNC Mach IV, Level HI
DUAL-IN-LINE PACKAGES
SOLDER- ORDER
STANDARD SECOND-SOURCE PREFIXES PACKAGES DIPPED DASH
DS National  MC Motorola = LEADS NO.
uA Fairchild ~ AM Advanced Micro N . NO 00
ULN Sprague Devices .
J,JG
2. Unique Circuit Designator N P YES 10
Including Temperature Range !

MUST CONTAIN THREE TO SEVEN CHARACTERS
(From Individual Data Sheets)
Examples: 75116

55141
8831

e

MUST CONTAIN ONE OR TWO LETTERS

J,JG,N, P

(From Pin-Connection Diagram on Individual Data Sheet)

Circuits are shipped in one of the. carriers shown below. Unless a specific method of shipment is specified by the
customer (with possible additional costs), circuits will be shipped in the most practical carrier.

—Slide Magazines
—A-Channel Plastic Tubing
—Barnes Carrier
—Sectioned Cardboard Box
—Individual Plastic Box

177
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LINE CIRCUITS
ORDERING INSTRUCTIONS AND MECHANICAL DATA

J ceramic dual-in-line packages

These hermetically sealed dual-in-line packages consist of a ceramic base, ceramic cap, and a 14-, 16-, or 20-lead frame.
Hermetic sealing is accomplished with glass. The packages are intended for insertion in mounting-hole rows on 0.300
(7,62) centers (see Note a). Once the leads are compressed and inserted, sufficient tension is provided to secure the
package in the board during soldering. Tin-plated (“bright-dipped’’) leads (—00) require no additional cleaning or
processing when used in soldered assembly.

14-PIN J CERAMIC

0.785 (20,0)
0.755 (19,1)
OOROOOO®| .
AANNANAN
0.025 (0,63) R NOM A\l
[3 ¢
0.310(7,88) IYAYEYAYE A Y
0.290 (7,36)
0260 7.07) (0J016J0JOJOX0]
0.245 (6,22)
0.020 (0,51) MIN: —»| | 0.070 (1,78) MAX 14 PLACES
— |-t .050
(1,27) Nom i 1 eLass
A—— 0.200 (5,08) SEALANT
M'A)(
o - SEATING PLANE 'y 0030 0761 MIN
90° 14 PLACES
14 PLACES
r'“‘ -»{ g—‘ﬁfg ((g'gg‘:; 14 PLACES
0.014 (0.356) LI . g
X ,203 MIN 100 (2,54)
01‘:‘):!.(202125) 0.070(1,77) PIN SPACING 0.100 (2,54) T.P.
4 PLACES (See Note b)

Falls within JEDEC TO-116 and MO-001AA Dimensions

¢ [

0.310(7.88)

0.290 (7,36)
0.280 (7,11)

|05°

16 PLACES

0.245 (6,22)

_—‘ ‘.— 1 0.050 (1,27) NOM

- SEATING PLANE

’A\"O .014 (0,356)
0.008 (0,203)

6 PLACES

16-PIN J CERAMIC

0.785 (20,0)
0.755 (19,1)

PEOOOOOE
ANAANASA A

0.625 (0,63) R NOM \‘;

AT ATATA
OOOOOOOG

——1 r—o .070 (1,78) MAX 16 PLACES

GLASS
0.200 (5,08) SEALANT
MAX i
0.020 (051). -| 0.030 (0.76) MIN
MIN 12 PLACES

0.130/(3,30) 0.023(0.584) 16p| AcES
MIN D 015 (0 381)
0.012 (0,308) MIN

4PLACES 0 0.050 (1,27)

PIN SPACING 0.100 (2,54) T.P. 0.015 (0,38) 4 PLACES
(See Note b)

NOTES: a. All dimensions are in inches and parenthetically in millimeters. Inch dimensions govern.
b. Each pin centerline is located within 0.010 (0,26) of its true longitudinal position.
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ORDERING INSTRUCTIONS AND

LINE CIRCUITS

MECHANICAL DATA

J ceramic dual-in-line packages (continued)

0.310 (7.88)
0.290 (7,36)

0.300(7,62)
0.245 (6,22)

—.‘ l-—< {— 0.050 (1,27) NOM

SEATING PLANE

20-PIN J CERAMIC

0.975 (24,8)
0.930 (23,6)

DEE®OE®EOGE OO
b

0.025 (0,63) R NOM:

FryvYy Vo vYy
OOOOECOOO®

0,020 (0,51) 0.070 (1,78) MAX 20 PLACES
l MIN
Tt

0.200 (5,08)
MAX

GLASS
& SEALANT

1057
o°
20 PLACES
0.014 (0,356)
,.\ 0.008 (0,203)
20 PLACES

0.130 (3,30) T [} _.I 0.030 (0,76) MIN
MIN 16 PLACES

T 0.012 (0,304) MIN-.I{- -l %::31%: 20 PLACES
4PLACES y "

0.050 (1,27)
0.015 (0,38) 4 PLACES

PIN SPACING 0.100 (2,54) T.P.
(See Note b)

JG ceramic dual-in-line package

This hermatically sealed dual-in-line package consists of a ceramic base, ceramic cap, and 8-lead frame. The package is
intended for insertion in mounting-hole rows on 0.300 (7,62) centers (see Note a). Once the leads are compressed and
inserted, sufficient tension is provided to secure the package in the board during soldering. Tin-plated (‘“‘bright-dipped”)
leads require no additional cleaning or processing when used in soldered assembly.

8-PIN JG CERAMIC

0.400 (10,2)
035500

0.025 (0,63) R NOM —\

0310 (7,88) YRVRPRY,
0290 (7,36)
| 0.280 (7,11) @ @ @ @
0245 (6,22)
_—J —=| |4—0.070 (1,78) MAX 8 PLACES
= 0.00 (1.27) Nom
[ — ], GLASS
p— 0.200 (5,08) SEALANT
MAX &
- SEATING PLANE
105° 0.020(0,51). ‘4— 0.030 (0,76) MIN
90° 0014 (0,356} MIN 8 PLACES
8 PLACES 014 (0, 0,023 (0,584)
>\ 50080203 L0130 (330) e oam
8 PLACES MIN B PLAC‘ES
0.065 (1,65)
0.015 (0,38)
4PLACES
PIN SPACING
0.100 (2,54) T.P.
(See Note b}

NOTES: a. All dimensions are in inches and parenthetically in millimeters. Inch dimensions govern,
b. Each pin centerline is located within 0.010 (0,26) of its true longitudinal position,
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LINE CIRCUITS
ORDERING INSTRUCTIONS AND MECHANICAL DATA

N plastic dual-in-line packages

These dual-in-line packages consist of a circuit mounted on a 14-, 16-, or 20-lead frame and encapsulated within an
electrically nonconductive plastic compound. The compound will withstand soldering temperature with no deformation
and circuit performance characteristics remain stable when operated in high-humidity conditions. The packages are
intended for insertion in mounting-hole rows on 0.300 (7,62) centers (see Note a). Once the leads are compressed and
inserted, sufficient tension is provided to secure the package in the board during soldering. Leads require no additional
cleaning or processing when used in soldered assembly.

14-PIN N PLASTIC

0.770 (19.6)
0.710 (180)
AVAVAVYATAVAVA
N ¢ 0.093 (2,36) R NOM —
| 0.3000.010 0.110(2,79) NOM — |
(7,62 +0,26) IV EYEYAVEYEYE Y4
1-0.250 + 0.010
0250 - 0010 0]0]6]0]0]0]0]
0.080 (2,03) NOM .
X X 14 PLACES
"| I"—L al |- 0.07 (1.78) mA
\ § o050
[N MIN |
010 (0:25) NOM 200 (5,08) MAX v
— SEATING PLANE 33 (0,83) M
05 0.033 (0,83) MIN
14 PLACES
14PLACES e 00112 0,003 _ | | 0,018+ 0,003
(0,279 : 0,076) 0.125 (3,17) MIN (0,457 0,076)
14PLACES 0075+ 0.020 14 PLACES
(1.90+051)
4PLACES PIN SPACING 0.100 (2,54) T.P.
(See Note b)

Fall within JEDEC TO-116 and MO-001AA Dimensions

16-PIN N PLASTIC

le——— 0870 (22,11 Max
i3
| 0300+ 0010 0093 (2.36) R Nom —{ =)
(7.2 0.26) 0.160 (4.06) NOM—}
L0250+ 0010
(6,35:026)
| atan o wow OOOOOOO®
| [+ 0070 .78 MAX T6PLACES
’_T_L ¥ oomwsif, |
0.010(0.25) NOM g 200 5.0 max ¢
[y T
1087 0.033 (0,83) MIN
% 16 PLACES
6 PLACES |l 00112 0003 r
0018+ 0.003
il emame o
16PLACES 0085 241 16 PLACES
005 (240) |
0015038) "' "PiN SPACING 0.100 254) TP,
4pLACES

ALTERNATE SIDE VIEW
Packege configuration of —{ }-0070 (1.78) MAX 16 PLACES

16-pin N package (see

iternative sideview 0.020 (0,57 | I
b )is MIN
at the option of TI. nzm(s_n? MAX
T S
—elle- 0018 0003
0.015 (0.38) PIN SPACING 0.100 (2,54) TP.
4 PLACES

(See Note b}

NOTES: a. Alldimensions are in inches and parenthetically in millimeters. Inch dimensions govern.

b. Each pin centerline is located within 0.010 (0,26) of its true longitudinal position.
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‘ LINE CIRCUITS
ORDERING INSTRUCTIONS AND MECHANICAL DATA

N dual-in-line plastic package (continued)

20-PIN N PLASTIC

1.070 (27,2) MAX ———————f

@EOEOO®EOOAO®
JAYAY

ANN FATATATAYA
€ € 0093 (2,36) R "OM_E
& - 0['7“; : 3“;:)’ 0.160 (4,06) NOM —fa—m]

\WAVAVAVAV AVAVAVAVAW

o OOOOOOOOO®

(635 1 0.26) ® ®©

"' r‘— [ 0080 (0.203) NOM s |®—0.070 (1,78) MAX 20 PLACES
=% 020 (051
0,010 (0,25) NOM 0.020 (051 ]
0.200 (5,08) MAX
~——SEATING PLANE
105 f [ [J-0.033 0.83) min
%0° 20 PLACES
20 PLACES
\. 001120003 0155 (3.94) - fo— ooeros
(0,279 + 0,076) 0125 3,17) 0457+ o
20 PLACES
0.075 (1.91)—] PIN SPACING 0.100 (2,54) T P.
MAX (See Note b)
4PLACES

NOTES: a. All dimensions are in inches and parenthetically in millimeters. Inch dimensions govern,
b. Each pin centerline is located within 0.010(0,26) of its true longitudinal position.

P dual-in-line plastic package

This dual-in-line package consists of a circuit mounted on a 8-lead frame and encapsulated in an electrically,
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation and
circuit performance characteristics remain stable when operated under high-humidity conditions. This package is
intended for insertion in mounting hole rows on 0.300 (7,62) centers (see Note a). Once the leads are compressed and
inserted, sufficient tension is provided to secure the package in the board during soldering. Silver-plated leads require no
additional cleaning or processing when used in soldered assembly.

8-PIN P PLASTIC le—— 0.400 (10,2 mAX —]
® 0606
[1r1rr
' INDEX DOT
tO
@ (3 |

0300 (762) TP,
(Soe Note b) @ @
0070 (1,78 MAX

0.250 + 0.010
(6,35 + 0,026) " seiaces

0.200 (5,08)
MAX o
4 searimopiane—
GAUGE PLANE ¥ ‘I |-_ 0,033 (0,84) MIN
0020 (0,51 BPLACES
0.030 (0,761 MIN
5,660 (0,00) +r
0,125 (317) 0018+ 0.003
0.011 ¢ 0.003 MIN (0,457 + 0,076)
(0,279 + 0,076} 8 PLACES
8PLACES 0,100 (2,59 TP.
6PLACES
(Soe Note b)

NOTES: a. All dimensions are in inches and parenthetically in millimeters. Inch dimensions govern.
b. Each pin centerline is within 0.005 (0,127) radius of true position at the gauge plane with maximum material condition and unit
installed.
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INTERFACE
CIRCUITS

TYPES AM26S10, AM26S11
QUADRUPLE BUS TRANSCEIVERS

BULLETIN NO. DL-S 7712498, JANUARY 1977

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

® Drivers Feature Open-Collector Outputs
for Party-Line (Data bus) Operation

® Driver Outputs Can Sink 100 mA at 0.8 V
Maximum

® P-N-P Inputs for Minimal Input Loading

e Designed to be Interchangeable with
Advanced Micro Devices AM26S10 and
AM26S11

description

The AM26S10 and AM26S11 are quadruple bus
transceivers utilizing Schottky-diode-clamped
transistorst  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 AM26S10M and AM26S11M are characterized
for operation over the full military temperature range
of —55°C to 125°C. The AM26S10C and AM26511C
are characterized for operation over the temperature
range of 0°C to 70°C.

AM26S10
FUNCTION TABLE
(TRANSMITTING)

INPUTS OUTPUTS
S D B R
L H L H
L L H L

AM26S10
J OR N DUAL-IN-LINE PACKAGE
(TOP VIEW)
Vec 4 4R 4D s 3D 3R 38

¥

Toh-
L5

1 2 3 4 5

"® 15 " 13 12 " 10 9
6 7

AM26S11
J OR N DUAL-IN-LINE PACKAGE
(TOP VIEW)
Vee 4B 4R ap s 3D 3R 38

16 15 14 13 12 " 10 9

4
X

1 2 3 4 5 6 17 8

GND 1B 1R 1D 2D 2R 2B GND
AM26S11
FUNCTION TABLE
(TRANSMITTING)
INPUTS OUTPUTS
S D B R
L H H L
L L L H

AM26S10 AND AM26S11
FUNCTION TABLE

(RECEIVING)
INPUTS OUTPUT
S B D R
H H X L
i H L X H
h = high level, L = low level, X = irrelevant

TENTATIVE DATA SHEET

This document provides tentative information
on a new product. Texas Instruments reserves
the right to change specifications for this
product in any manner without notice.

TEXAS INSTRUMENTS

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

INCORPORATED
Texas Instruments.
Number 3,463,9765.

TIntegrated Schottky-Barrier diode-
clamped transistor is patented by

U. S. Patent
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TYPES AM26S10, AM26S11
QUADRUPLE BUS TRANSCEIVERS

schematic (each transceiver)

B

3
PN L
i i
| !
[ e K * J:
Am2es11 | I |
Mt
| i |
R S
|
et ! [ J
o [ | | %
4 .,._l___!____J
| WZs10
o K |I 1
% \1 !
. 73
;_ ____________ ¢ ¢t 7
L. |
Nom |
| ™ L —
| CIRCUITRY |
| o THREE !
| g:z:‘vigns |
1 o —
[ w P RecEIven P Siceivens |
| |
| *® I
| & |
- _

GND

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

Supply voltage, V¢ (see Note 1)
Driver or strobe inputvoltage . . . . . . . . . . . . . . .
Bus voltage, driver output off: AM26S10M, AM26S11M . . . . . .
AM26S10C, AM26S11C

Driver or strobe inputcurrent . . . . . . . . . . . . . . .
Driver output current

Receiver output current

Continuous total dissipation at (or below) 25 Cc free -air temperature (see Note 2)

Operating free-air temperature range: AM26S10M, AM26S11M
AM26S11C, AM26S11C
Storage temperature range .
Lead temperature 1/16 inch from case for 60 seconds J package

Lead temperature 1/16 inch from case for 10 seconds: N package

NOTES: 1.

Voltage values are with respect to network ground terminals connected together.

. —05Vto7V
.—05Vto55V
. —05Vt55V
—05V 10525V
—30 mA to 5 mA
200 mA

. 30 mA

800 mW

. —55°C to 150°C
0°Cto 70°C

. —65°C to 100°C
. 300°C

. 260°C

2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which

starts on page 18.
glass-mounted.

recommended operating conditions

In the J package, AM26S10M and AM26S11M chips are alloy-mounted; AM26S10C and AM26S11C chips are

AM26S10M AM26S10C
AM26S11M AM26S11C UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vo 45 5 55| 4.75 5 5.25 \Y
Receiver high-level output current, IoH -1 -1 mA
Driver 100 100
Low-level output current, Q| Recoiver 20 20 mA
Operating free-air temperature, T, —55 125 0 70 °c

TENTATIVE DATA SHEET
This document provides tentative information TEXAS IN ST RU M ENTS
on a new product. Texas Instruments reserves CORPORATE
the right to change specifications for this POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
product in any manner without notice.
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TYPES AM26S10, AM26S11

QUADRUPLE BUS TRANSCEIVERS

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

AM26S10M AM26s10C
PARAMETER TEST CONDITIONST AM26S11M AM26S11C uNIT
MIN TYPE MAX|MIN TYPT MAX
ViH High-level input voltagn Dor$ 2 2 \%
B 2.4 2.25
. DorS 0.8 0.8
ViL Low-level input voltage B 16 195 \"
ViK Input clamp voltage DorS|Vcc=MIN, |j=-18mA -1.2 —1.2
VoH  High-level output voltage g [VECTMIN, V=2V, ViL=ViLmax | o5 g, 27 34 v
IoH = —1 mA
R loL =20 mA 05 0.5
Vee =MIN, Vi = Viy min,[loL =40 mA 033 05 033 05
VoL Lowdevel output voltage B | ViL=08V 1H Igt “70mA 042 07 942 07 \
loL =100 mA 0.51 08 0.51 0.8
Vin=2V Ve = MAX, Vp=08V —50 —50
10(off) Off-state output current B ViL - 08 v Veec =MAX, Vg=45V 200 100] wA
Vee =0, Vo=45V 100 100
IWH High-level input current D Vee =MAX, V=27V 30 30 HA
S 20 20
I .lnput current at maximum DorS|{Vcc=MAX, V| =55V 100] 100{ pA
input voltage
hL Low-level input current P Vee =MAX, V=04V —0.54 —0.54 mA
S -0.36 —0.36
los Short-circuit output current8| R | Voc = MAX —20 —55{ —18 —60] mA
AM26S10 |Vgoc = MAX, StrobeatOV, 45 70 45 70
icc Supply current . mA
AM26S11 [ All driver outputs low 80 80
tFor conditions shown as MIN or MA X, use the appropriate value shown under recommended operating conditions.
fan typical values are at T p = 25°C and Veec=5V.
§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
switching characteristics, Voc =5V, Tp = 25°C
PARAMETER FROM [TO TEST AM26510 AM26S11 UNIT
CONDITIONS [MIN TYP MAX|MIN TYP MAX
tPLH Propagation delay time, low-to-high-level output b B 10 15 12 19 ns
tpHL  Propagation delay time, high-to-low-evel output 10 15 12 19
tpLH Propagation delay time, low-to-high-level output s B 14 18 15 20 ns
tpHL  Propagation delay time, high-to-low-level output See Figure 1 13 18 14 20
tpLH  Propagation delay time, low-to-high-level output B R 10 15 10 15 ns
tpHL  Propagation delay time, high-to-low-level output 10 15 10 15
tTLH  Transition time, low-to-high-level output B 4 10 4 10 ns
tTHL  Transition time, high-todow-eve! cutput 2 4 2 4

TENTATIVE DATA SHEET

This document provides tentative information TEXAS IN ST R U M EN TS

on a new product. Texas Instruments reserves
the right to change specifications
product in any manner without notice.

INCORPORATED
for thjs POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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TYPES AM26S10, AM26S11
QUADRUPLE BUS TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION

Vi
PULSE cc
ENERATOR]
(Soe Note a)
e 00
' AM26S11 i
+y-—o>— -
i T bl | 2800
| H
H L AM26510 DRIVER RECEIVER |
| e P
! VT
e o (soaNote o) Y
50 pF 15 pF ]
L
-~ {See Note b) (See Note b)
PULSE = = =
ENERATOR)
(See Note a)
o s 8 R

TEST CIRCUIT

AM26511

DRIVER
INPUT

AM26510

STROBE
INPUT

|
|
|
- f——— — 3v
|
I —_———— 15V
|
I ! !
H 1 ! tPLH ! 4 ov
PHL PHL
Bty - r‘sma -0
|

————— Vo

K 25 .

tPLH
". DtoB
| | !

8US ———— 15V

tPHL. _.‘ tpLH
BtoR r"smn

| | Vou
I
RECEIVER 1BV
OUTPUT

-——= VoL

Vou

VOLTAGE WAVEFORMS

NOTES: a. The pulse generators have the following characteristics: Zout=50%, t, =10+ 5 ns,

b. Includes probe and jig capacitance.
c. All diodes are 1N916 or equivalent.

FIGURE 1
TYPICAL APPLICATION
STROBE STROBE STROBE
DRIVER DRIVER DRIVER
INPUTS RECEIVER INPUTS RECEIVER INPUTS RECEIVER
o\, OUTPUTS /_/\_\ OUTPUTS /_/\_\ OUTPUTS

~

—~—

—~—

DDDD Sk DDDD R DDDD Sk
5V AM26S10/ R AM26S10/ R AM26S10/ R 5V
AM26S11 g AM26S11 R - AM26S11
B B B BR B BB B N B BB B R
100 Q | 4 L 100 ©
[ ANA-
100 Q 100
O——AN. @ L 2 AAAY
100 100 Q
——A N~ - ®- AN
100 100 §
AN & *— —@ AAN-

100 ©2 TRANSMISSION LINE

FIGURE 2—-PARTY-LINE SYSTEM

Texas IN
INCO

STRUMENTS
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INTERFACE
CIRCUITS

TYPES DS7831, DS7832, DS8831, DS8832
LINE DRIVERS WITH 3-STATE OUTPUTS

BULLETIN NO. DL-S 7712496, JANUARY 1977

e TTL Compatible
Propagation Delay Time .. .15 ns Typ
Very Low Output Impedance with High
Drive Capability
40-mA Sink and Source Capability
Gating Control to Allow Either Single-
Ended or Differential Operation

®  Three-State Outputs for Party-Line
(Data-Bus) Operation

description

The DS7831, DS7832, DS8831, and DS8832 can be
used as either guadruple single-ended line drivers or as
dual differential line drivers. This multi-mode
operation and simple logic control make these devices
especially useful for party-line or bus-organized
systems. The DS7831 and DS8831 have output clamp
diodes to Vg the DS7832 and DS8832 do not.

For one of these circuits to operate as four
independent  single-ended line  drivers, both
mode-control pins must be low. In this mode, no
signal inversion takes place between inputs and
outputs. To operate as a dual differential line driver,
at least one of the mode control inputs must be high.
Inputs 1A and 2A should be connected together as
should 3A and 4A. Then signals applied to the inputs
will appear noninverted at 1Y and 4Y and inverted at
2Y and 3Y, provided the output control pins are low.

While enabled, these outputs provide good drive
capability for capacitive loads, and fast transitions
from both low-to-high levels and high-to-low levels.

DS7831, DS7832.....J PACKAGE
DS8831, DS8832.....d OR N PACKAGE
(TOP VIEW)

ouTPUT
CONTROLS MODE
OUTPUT INPUT OUTPUT INPUT conTROL

Vee 73.4G2 3,401 v aA 3y 3A MC2

wijwpupapepnpugls

IRIRAIERIER IR IR

1.2G1 1,2G2 OUTPUT INPUT OUTPUT INPUT MODE GND

N e’ 1y 1A 2y 2A  CONTROL
ouTPUT met
CONTROLS

Taking either of the associated output controls high
disables the outputs. When disabled, these three-state
outputs neither load nor drive a line and hundreds of
these devices may be connected to a common bus
line. Only one output should be enabled at a time.

The DS7831 and DS7832 are characterized for
operation over the full military temperature range of
—55°C to 125°C. The DS8831 and DS8832 are
characterized for operation from 0°C to 70°C.

FUNCTION TABLE

OUTPUT MODE DATA DATA
OUTPUT OUTPUT
CONTROLS | CONTROLS | INPUT INPUT
G1 G2 MC1 MC2 | 1A/4A 1vY/4Y 2A/3A 2Y/3Y

L L L L H H H H
L L L L L L L L
L L X H H H H L
L L H X L L L H
H X X X X z X z
X H X X X z X z

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

TeExAs lNSTRuy ENTS

INCORPORATE
POST OFFICE BOX 5012 + DALLAS, TEXAS 75222
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TYPES DS7831, DS7832, DS8831, DS8832
LINE DRIVERS WITH 3-STATE OUTPUTS

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

Supply voltage, VcC (see Note 1) .7V
Input voltage P 55V
Continuous total dlssnpatlon at (or below) 25 C free -air temperature (see Note 2) J package 1025 mW
N package . 1150 mW

Operating free-air temperature range: DS78’ . —55°C to 125°C
DS88’ 0°C to 70°C

Storage temperature range . —65°C to 150°C
Lead temperature 1/16 inch from case for 60 seconds J package . 300°C
Lead temperature 1/16 inch from case for 10 seconds: N package . 260°C

NOTES: 1. Voltage values are with respect to network ground terminal,
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which

starts on page 18. In the J package, DS7831 and DS7832 chips are alloy-mounted; DS8831 and DS8832 chips are glass-mounted.

recommended operating conditions

DS78° Ds88’ uNIT
MIN NOM MAX |MIN NOM MAX
Supply voltage, Ve 45 5 55 |4.75 5 5.25 \
Output voltage, Vo 5.5 55 \
High-level output current, | oH —40 —40 | mA
Low-level output current, o 40 40| mA
Operating free-air temperature range, T —55 125 0 70 °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONST MIN TYPE MAX |UNIT
Viy High-level input voltage 2 \
ViL Lowdevel input voltage 0.8 \
ViK Input clamp voltage Vce=MIN, [j=-12mA —1 —-15 \4
) Vee=MIN, | Iog =—2mA DS7831,087832 24 3.1
VoH High-level output voltage ViH=2V, |loH=-5.2mA | DS8831,058832 24 3.0 v
ViL=08V | igH =—40 mA 1.8 25
VoL Low-level output voltage Vee=MIN, Vig=2V, 'oL = 32mA 0.26 04 v
ViL=08V loL =40 mA 0.3 0.5
Vee=5V, [log=—12mA -15
VoK Output clamp voltage Tic= 25°C :g —12mA DS7831,058831 Veor15] ¥
Off-state (high-impedance-state) ° Vp=24V 40
loz output current Vee =MAX, Ta=25°C Vco) =04V —40 KA
Iy Input current at maximum input voltage | Voo = MAX, V=55V 1| mA
IhH High-level input current Vee =MAX, V=24V 40 | pA
ljL  Low-level input current Vgeo = MAX, V=04V —1 —16 | mA
los  Short-circuit output current § Vee =MAX, Vo =0, Ta =MAX —40 -70 —120 | mA
lcc  Supply current Vee = MAX 50 90 | mA

*For conditions shown as MIN or MAX use the appropriate value specified under recommended operating conditions.

All typical values are at T p = 25°C and Vec=5V.

§0nly one output should be shorted at a time.

TEXAs lNSTRUM ENTS

CORPORAT

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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TYPES DS7831, DS7832, DS8831, DS8832
LINE DRIVERS WITH 3-STATE OUTPUTS

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

PARAMETERY FROM TO TESTCONDITIONS [MIN  TYP MAX UNIT
tPLH 24 or 3A 2\i or BY Mode.contro|s low, 10 25 ns
tPHL (noninverting) See Figure 11 12 25
tpLH 27 or 3A ?Y or -3Y Mode controls high, 12 25 ns
tPHL (inverting) See Figure 11 15 25
1 9 25
PLH 1A or 4A 1Y or 4Y See Figure 11 ns
tPHL . 1 25
1 = 12 22
PZH G1or G2 Any Y CL=50pF, ns
tPzL See Figure 13 14 27
t CL=5pF, 6 12
PHZ G1 or G2 Any Y L . P ns
Lz See Figure 13 15 22
ﬂtpLH = Propagation delay time, low-to-high-level output
tpH | = Propagation delay time, high-to-low-level output
tpzH = Output enable time to high level
tpz|. = Output enable time to low level
tPH Output disable time from high level
tpLz= Output disable time from low level
schematics of inputs and outputs
DS7831, DS8831 DS7832, DS8832
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS TYPICAL OF ALL OUTPUTS
Vee ——— —_— 9 Vee _—— 2 2 Vee
< b3
4kQ b3 S
NOM p b
___.;, — | .
iL b3 ) 4 b3
INPUT —_ 4 N >
S0 s100
i ) 4 > NOM Q NOM
4 OuTPUT ¢
ouTPUT
V
777 TS —_—
t ] i

P

TYPICAL CHARACTERISTICS

HIGH-LEVEL OUTPUT VOLTAGE

LOW-LEVEL OUTPUT VOLTAGE

v vs

OUTPUT CURRENT OUTPUT CURRENT
4 T 05— 7
Vee=5V Vee=5V

> 38 >

NS | p

3 §\ R £

s Ta = —55°C Z

5 203 4 T'A =25°c |

= >

]

S 2—1A=1zsc\\\ 2 1

5 H

3 15 ‘ [ ] 3\ 302 Ta - —55°C

P Ta=25"C~ \ H

T _‘A

S J 301 Ta=125°C

L os >

. \ L]
0 -2 40 60 -8 -100 0 20 40 60 8 100
10H—Output Current—mA 10L—Output Current—mA
FIGURE1 FIGURE 2
INCORPORATED

POST OFFICE BOX 5012 + DALLAS, TEXAS 75222
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TYPES DS7831, DS7832, DS8831, DS8832
LINE DRIVERS WITH 3-STATE OUTPUTS

TYPICAL CHARACTERISTICSt

OFF-STATE OUTPUT CURRENT SUPPLY CURRENT
vs vs
OUTPUT VOLTAGE FREQUENCY
50 L 80 il
[T DS7831, DSBE31 Vee=5V
g YO —t—1 70} No load a2 Be
- Vee=5V Ta=125°C Ta=25°C
£ < 60[ Al channels switching -
§ 20 — T
2 e | LU 1L
< 10 ! - g
El s
5 o0 ' t S '—‘ ml
S DS7832, DS8832 2
g -10 s S 30|—HHH {1
3 [ Ta=-55C 3
£ -20 L1 3
5 ”T\TA=25C 3 2 |
] 30 1 o
N~ ” TA=125°C
= a0 — il il
ol T 1] oL L A
—2-1 0 1 2 3 4 5 6 7 8 0.01 0.1 1 0 100
Vo—Output Voltage—V f—Frequency —~MHz
FIGURE 3 FIGURE 4
PROPAGATION DELAY TIMES PROPAGATION DELAY TIMES PROPAGATION DELAY TIMES
vs vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
(DRIVERS 2 AND 3 ONLY, NONINVERTING) 50 {DRIVERS 2 AND 3 ONLY. INVERTING) (DRIVERS 1 AND 4 ONLY)
ONTEY, vec=5v, Vea-5v
Mode Control at V|, Mode Control at V|, Cy = 50 pF,
25LCy = 50 pF, 25 [-C = 50 pF, w 251 R, =400 0
2 - A B 2 L
f. ;:;400 S:' g ;L = 400 S:" s See Figure 11
[ iqure § 0| See Finue Ex
[ [ 4 >
i . . ~—l_oe L 3
e TPHL — 8 = 2 15
g 1 < ;3 L—
g j— 1" 4+ g 0 | _+—T1 'PLH H i [tPHL| [ —1—1
g <
£ tPLH g § PLH
& £ IS
5 5 5
ol 0 - °
—75 50 —25 0 25 75 50 100 125 -75 50 25 0 25 50 75 100 125 —75 —50 -25 0 25 50 75 100 125
Ta—Free-Air Temperature—°C Ta—Free-Air Temperature—"C TA—Free-Air Temperature—°C
FIGURE 5 FIGURE 6 FIGURE 7
PROPAGATION DELAY
v PROPAGATION DELAY [N DIFFERENTIAL MODE DRIVER OUTPUT ENABLE AND DISABLE TIMES
LOAD CAPACITANCE vs
(AVERAGE FOR ALL DRIVERS) FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
T 30— oY
Vee=5V vec=sVY “ S s
50| RL =400 @ Cy = 5000 pF, & sk L PF,
Y o 25 Ry =100 2 4 Ry - 400 2
2 Ta=25°C . L g e 13
4 See Figure-11 b See Figure 12 E igure Wt
£ £ 20 % 20 tpLZ
£ ml £ e 2 /ﬁ/
> 2
K] 3 tPHL ] a
83 25 — 2B [
< N | H E. —
£ B _><< | +—1 2 //’<
& 20 tPHLA % 10 — PLH 2 10— -
8 » g i}
& . g pol
& | L |t g H ~+—
10 = 5 ]
o
tPHzZ
0 o 0 L
10 40 100 400 1000 4000 10000 76 50 25 O 25 50 75 100 125 75 50 -25 0 25 50 75 100 125
Ci—-Load Capacitance—pF Ta—FreeAir Temperature—"C Ta-Free-Air Temperature—"C
FIGURE 8 FIGURE 9 FIGURE 10

tData for free-air temperature below 0°C and above 70°C are applicable to DS7831 and DS7832 circuits only.
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TYPES DS7831, DS7832, DS8831, DS8832
LINE DRIVERS WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

TEST
POINT 5V

INPUT

FROM OUTPUT
UNDER TEST

(See Note B)

C = 50 pF
T (See Note A)

LOAD CIRCUIT

INVERTED
OUTPUT

I
|
|
|
'PLH—‘P——-I e
]

NONINVERTED
ouTPUT

VOLTAGE WAVEFORMS

FIGURE 11— tp| and tpy , SINGLE-ENDED MODE

OUTPUT
CONTROL
(Low-level,
enabling)
1
Lz ¥
(Y PRV | | Stand
! : I S2closed
WAVEFORM 1 : S1 closed, 15V ! { 18V
(See Note C) | s20pen VAN T
1 1 — =g == VoL
—PZH —| JetPHZMO5 V05 V
1
: _—t-vo,,.
WAVEFORM 2 S1 open, 15V L) s15V
(See Note C) S2 closed S1and
sov S2 closed
VOLTAGE WAVEFORMS

Vee
MC Vee
2A/3A 2Y/3v
O
<
> R - 1000
bS
1A/4A 1Y/aY CL * 5000 pF
\]
GND
TEST CIRCUIT

VOLTAGE WAVEFORMS

FIGURE 12—tp| {4 and tpy, DIFFERENTIAL MODE

TEST
POINT Vee
5
R -400 &
s1
FROM OUTPUT
UNDER TEST (See Note 8)
.
LA
(See Note A)
{=
= 0 e

LOAD CIRCUIT

FIGURE 13—ENABLE AND DISABLE TIMES

NOTES: A. Cj includes probe and job capacitance.
B. All diodes are 1N916 or 1N3064.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
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TYPES DS7831, DS7832, DS8831, DS8832
LINE DRIVERS WITH 3-STATE OUTPUTS

TYPICAL APPLICATION DATA

(See Note B)

SN75140

|
l T T sN75141
VREF

Ds8s3t f R
or (See

Ds8832, ¥ Note B)
(See |——

Note A} — |

FIGURE 14—-PARTY-LINE OPERATION UTILIZING THE SINGLE-ENDED CAPABILITY OF THE DEVICE

D$8831 4 RT/2

(Soe
44 Note B)

(se0
Note A) 5 RY/2

SN75115

pssgn[ ¢ ¥ RT/2
psasa2 7 (See
s Note B)
(see §
Note A) Ry/2
s ¥ l T
STRO!

FIGURE 15—-PARTY-LINE OPERATION UTILIZING THE DIFFERENTIAL CAPABILITY OF THE DEVICE

|
N

p— 058831 or
Dses3z
.
SN7442A
% DS883Tor
DECODER Dy
T
'
1
s
— 2
Y 058831 or
Ds8832
.
— DS8831 or
Dss832
- 2
SN7442A 0
DECODER | I
X % DS8831 or
— % DS8832
— o i
H
H
i

FIGURE 16—USING TWO 4-LINE-TO-10-LINE DECODERS TO CONTROL 100 DRIVER OUTPUTS

NOTES: A. One device may be driving onto the bus lines, and all other devices should be in the high-impedance state.
B. The value of R should be approximately equal to the characteristic impedance of the transmission line.
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INTERFACE TYPE MC3446
CIRCUITS QUADRUPLE BUS TRANSCEIVER

BULLETIN NO. DL-S 7712492, JANUARY 1977

J OR N DUAL-IN-LINE PACKAGE
(TOP VIEW)

e Driver Inputs Compatible with TTL and
MOS Circuitry

e Driver Outputs Stay Off During
Power Up and Power Down

o Drivers Feature Open-Collector Outputs
for Party-Line Operation

e Designed for Interchangeability with
Motorola MC3446

e Meets IEEE Standard 488-1975

description
1R 18 D 123 20 28 2R GND

These circuits are quadruple, single-ended line R1 = 2.4 kS NOM, R2 = 5 k2 NOM
transceivers designed for bidirectional flow of data
and instructions. The bus terminal characteristic
complies with paragraph 3.5.3 of IEEE Standard 488 FUNCTION TABLE
(see Figure 3). Each driver output is tied to the (TRANSMITTING)
junction of an internal voltage divider that sets the
no-load output voltage and provides bus termination. INPUTS OUTPUT
The driver outputs are guaranteed to be “off’’ during s D B R
power up and power down if either input is high. The L H H H
receivers feature 950 millivolts typical hysteresis for L L L L

noise immunity.

FUNCTION TABLE
The MC3446 is characterized for operation from 0°C

(RECEIVING)
to 70°C.
INPUTS OUTPUT
s B D R
H H X H
. . H L X L
schematics of inputs and outputs
EQUIVALENT OF EACH EQUIVALENT OF RECEIVER QUTPUTS
DRIVER AND DRIVER OUTPUTS/RECEIVER INPUTS v
STROBE INPUT - p—VvcC
440 Q $20kQ
NOM 1 Nnom
BUS
Vee - | ——— - - Vee
21.5 k2 NOM 2.4kQ 13.6kQ -
INOM NOM
D
OR - ‘ -
s -
5kQ R
NOM 2.2 kQ
NOM
—————

TENTATIVE DATA SHEET
This page provides tentative information on a
new product. Texas Instruments reserves the TEXASI JC§RSPJRBTlEJDN1 ENTS
right to change specifications for this product POST OFFICE BOX 5012 » DALLAS, TEXAS 75222
in any manner without notice. * .
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TYPE MC3446

QUADRUPLE BUS TRANSCEIVER

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

Supply voltage, Vcc (see Note 1)

Input voltage
Driver output current

Continuous total dissipation at (or below) 25 C free -air temperature (see Note 2)
Operating free-air temperature range

Storage temperature range ..

Lead temperature 1/16 inch from case for 60 seconds J Package

Lead temperature 1/16 inch from case for 10 seconds:

NOTES: 1. Voltage values are with respect to network ground terminal.
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which

N Package

starts on page 18, In the J package, MC3446 chips are glass-mounted.

recommended operating conditions

YAY;
55V

150 mA

830 mw

. 0°C to 70°C
. —65°C to 150°C
. 300°C

. 260°C

MIN NOM MAX |UNIT
Supply voltage, Vcgo 4,75 5 5.25 \%
High-level output current, IoH Receiver —-0.4 | mA
Driver 48
Low-level output current, 1| Recever 3 mA
Operating free-air temperature range, TA 0 70 | °C
electrical characteristics over recommended ranges of V¢ and operating free-air temperature
(unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPT mAx [uniT
VIH High-level input voltage DorS 2 v
ViL Low-level input voltage DorS 0.8 \%
Vik Input clamp voltage DorS = —-12 mA —-1.5 \%
Vs Positive-going input 8 15 18 2 v
threshold voltage
Vr_ Negative-going input B 06 085 1 v
threshold voltage
VT+ — VT_ Input hysteresis B 400 950 mV
VOH High-level output voltage B Vin=24V, lon=0 25 33 37 \%
R VIH=2V, IoH = —400 A 24
VoL Low-level output voltage B ViL=08Y, loL=48mA 04 \
R VIL=08YV, IoL=8mA 0.4
ViH=24V, Vp=565V 25
10(bus) Bus current B VIH=24V, Vp=5V 0.7 mA
VIH=24V, Vg=04V -13 —3.2
Vok Output clamp voltage B lo=-12mA —-1.5 v
Input current at maximum
h DorS =55V 1| mA
input voltage
K High-level input current DorS ViH=24V 20 | vA
hL Low-level input current Dor$S Ve =5V, ViL=04V, Ta=25°C 0.2 0.36 | mA
los Short-circuit output current R ViH=2V 4 14 | mA
IccH Supply current, all outputs high No load 10 15 | mA
IccL Supply current, all outputs low No load 28 35 | mA

TAll typical values are at Voc = 5 V, T = 25°C.

TENTATIVE DATA

This page provides tentative information on a
new product. Texas Instruments reserves the
right to change specifications for this product
in any manner without notice.
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TYPE MC3446
QUADRUPLE BUS TRANSCEIVER

switching characteristics, Voo =5V, Tp = 25°C

PARAMETER FROM TO TEST CONDITIONS MIN MAX UNIT
Propagation delay time,
tPLH . 50
low-to-high-level output
- - D B ns
Propagation delay time,
. high-to-low-level >
igh-to-low-level output See Figure 1
Propagation delay time,
tPLH ) 50
low-to-high-level output
- - - S B ns
Propagation delay time,
tPHL . 50
high-to-low-ievel output
Propagation delay time,
tPLH 50
low-to-high-level output
- - B R See Figure 2 ns
Propagation delay time,
tPHL ) 50
high-to-low-level output

PARAMETER MEASUREMENT INFORMATION

RECEIVER OUTPUT I_ —| +5V
OPEN |

|
STROBE or DRIVER | | INPUT
INPUT MONITOR | ] 1009
PULSE | |
GENERATOR . | OUTPUT
(See Note A) l I (BUS)

S
<
5008 Lfem e — = 50 pF

1 (See Note B)
OUTPUT

TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The input pulse is supplied by a generator having the following characteristics: t,, = 100 ns, PRR = 1 MHz, t, < 10 ns, ty < 10 ns,
z ~ 50 Q.
B. This value includes probe and jig capacitance.

out

FIGURE 1

TENTATIVE DATA

This page provides tentative information on a

new product. Texas Instruments reserves the TEXAS|J(§R§OTRBT9[M EN TS
right to change specifications for this product POST OFFI ALLAS. TEXAS 75222
in any manner without notice. OFFICE BOX 5012 » DALLAS.
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TYPE MC3446
QUADRUPLE BUS TRANSCEIVER

PARAMETER MEASUREMENT INFORMATION

INPUT (BUS)
MONITOR

>
g0 e INPUT
OUTPUT
PULSE . | o
GENERATOR (RECEIVER)
(See Note A)
(See Note C)
OUTPUT
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The input pulse is supplied by a generator having the following characteristics: t,, = 100 ns, PRR =1 MHz, t; <10 ns, tf <10 ns,
Zout ~ 50 Q.

. This value includes probe and jig capacitance.

C. All diodesare 1N916 or 1N3064.

o]

FIGURE 2

TYPICAL CHARACTERISTICS

DRIVER OUTPUT CHARACTERISTICSY RECEIVER TRANSFER CHARACTERISTICS
AIVCC=4.76 V10 5.25 6
2 V=24V
:Ta =0°Cto 70°C 5
<
€ >
o+ [
§ -2 / §’
5 o
© 4 Z 3
3 F A
@ he unshaded area g v
‘g s formed by the Ol 2
2 pecified characteristics o
o hi >
= is area conforms to Vee=5V
aragraph 3.5.3 of 1 I0=0 -
I EE ta d 4.8 TA= 25°C
B - 0 | |
-2 0 1 2 3 4 5 6 0. 05 1 156 2 25 3 35 4

Vo—Driver Output Voltage—V V|—Input Voltage—V

FIGURE 3

FIGURE 4
T Conditions for typical curve are Voc =5 V, Ta= 25°C,
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INTERFACE TYPES SN55107A, SN55107B, SN55108A, SN55108B,
CIRCUITS SN75107A, SN75107B, SN75108A, SN75108B
DUAL LINE RECEIVERS

BULLETIN NO, DL-5 7712493, JANUARY 1977

description

SN55107A, SN551078B, SN55108A,
SN55108B. .. J DUAL-IN-LINE PACKAGE
SN75107A, SN75107B, SN75108A,
SN75108B. ..J OR N DUAL-IN-LINE PACKAGE

High Speed (TOP VIEW)
Standard Supply Voltages INPUT  INPUT OUTPUT STROBE
Vcec+ Vee-  2A 28 NC 2y 2G
Dual Channels w] Ju] (2] [n] [w] [s] [s
High Common-Mode Rejection Ratio
High Input Impedance
High Input Sensitivity
Differential Input Common-Mode »
Range of 3V
Differential Input Common-Mode
Range of More than +15 V
Using External Attenuator 1 2 3 4 5 6 7
Strobe Inputs For Receiver Selection VTN NG oueT STRQPESTRYBE ano
Gate Inputs For Logic Versatility NE—No internal connection
. - FUNCTION TABLE
TTL or DTL Drive Capability DIFFERENTIAL
High D-C Noise Margin INPUTS STROBES OUTPUT
. . A-B G S Y
107A and ‘107B Have Totem-Pole Outputs Vip>25mv X x n
‘“108A and ‘108B Have Open-Collector Outputs X L H
B’ Versions Have Diode-Protected Input ~2BmV<Vip<28my ; : INDETE:MWATE
Stage For Power-Off Condition X L m
Vip < —25 mV L X H
H H L

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

These circuits are TTL/DTL compatible high-speed line receivers. Each is a monolithic dual circuit featuring two
independent channels. They are designed for general use as well as such specific applications as data comparators and
balanced, unbalanced, and party-line transmission systems. These devices are unilaterally interchangeable with and
replace 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:
INPUT
lNPUT“»ml =
“B” VERSION

“A" VERSION

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

The SN55107A, SN55107B, SN55108A, and SN55108B, are characterized for operation over the full military
temperature range of —55°C to 125°C. The SN75107A, SN751078, SN75108A, and SN751088B are characterized for
operation from 0°C to 70°C.

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

design characteristics

The “107A, '107B, ‘108A, and ‘108B line receivers are TTL-compatible dual circuits intended for use in high-speed
data-transmission systems. They are designed to detect low-level differential signals in the presence of common-mode
noise and variations of temperature and supplies. Dc specifications reflect worst-case conditions of temperature, supply
voltages, and input voltages.

These receivers feature independent channels with common voltage supply and ground terminals. The ‘107A and ‘1078
feature TTL-compatible active pull-up (totem-pole) outputs. The ‘108A and ‘108B are also TTL-compatible, but
feature an open-collector output configuration that permits the wired-AND logic connection with similar outputs (such
as the SN5401/SN7401 TTL gate or other “108A/*108B line receivers). This permits a level of logic to be implemented
without extra delay. All other features of the line receivers are identical.

The input common-mode voltage range is £3 volts. This is adequate for application in most systems. In systems with
requirements for greater common-mode voltage range, input attenuators may be used to decrease the noise to an
acceptable level at the receiver-input terminals.

The receivers feature individual strobe inputs for each channel and a strobe input common to both channels for logic
versatility. The strobe inputs are tested to guarantee 400 millivolts of dc noise margin when interfaced with
Series 54/74 TTL.

The circuits feature high input impedance and low input currents, which induce very little loading on the transmission
line. This makes these devices especially useful in party-line systems. The excellent input sensitivity is particularly
important when data is to be detected at the end of a long transmission line and the amplitude of the data has deterio-
rated due to cable losses. These line receivers are designed to detect input signals of 25 millivolts (or greater) amplitude
and convert the polarity of the signal into appropriate TTL-compatible output logic levels. For applications that require
a greater sensitivity (£10 mV), the SN75207, SN75207B, SN75208, and SN75208B are recommended.

schematic (each receiver)

(14)
Veer —9- 9 —— —— — A
|
1k 11} 4003 4K 1.6k 1208
3
v __—+
- L -1 |
v ! A A J
! -3
*- './ 48k r—- =
9 |
N 8k 1(4,9)
Yy ! ha q (I S OULPUT
b
(1,12)
1A—] 760 .S
INPUTS x z R2 [l
2,11 ND

18 v
(5.8) sTROBE
G

VWA

[ S — |

RECEIVERS

, I .
| SR — {
v (13) f j‘l (6] _STROBE
CC— @ o s
v v I Jr v

\a /

1

|
[ } COMMON
v | TOBOTH

1

V
TO OTHER RECEIVER
*R=1k® for '107A and ‘1078, 750 2 for ‘108A and ‘108B.
NOTES: A. Resistor values shown are nominal and in ohms,
B. 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.
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TYPES SN55107A, SN55107B, SN55108A, SN55108B,
SN75107A, SN751078, SN75108A, SN75108B
DUAL LINE RECEIVERS

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

Supply voltage Vcc+ (see Note 1)

Supply voltage Vco—

Differential input voltage (see Note 2)
Common-mode input voltage (see Note 3) . .
Strobe input voltage .

Continuous total dissipation at (or below) 70 C free -air temperature (see Note 4)
Operating free-air temperature range, Series 55 .

Series 75

Storage temperature range

recommended operating conditions (see note 5)

YA
-7V
6V
BV
55V

L. 600mW
. —55°C 10 125°C

0°C t0 70°C
. —65°C to 150°C

SN55107A, SN55107B | SN75107A, SN751078

SN55108A, SN55108B | SN75108A, SN75108B | UNIT

MIN NOM MAX MIN NOM  MAX
Supply voltage Vcc+ 45 5 5.5 4.75 5 5.25 \%
Supply voltage Voo —4.5 -5 -55 |—-4.75 -5 525 \Y
Low-level output current, g —16 —-16 mA
Differential input voltage, V|p (see Note 6) —51 5 —51 5 \%
Common-mode input voltage, V| (see Notes 6 and 7) -3t 3 -3t 3 \
Input voltage range, any differential input to ground (see Note 6) —5t 3 -5t 3 \
Operating free-air temperature —55 125 ) 70 °C

tThe algebraic convention where the more positive (less negative) limit is designated as maximum is used in this data sheet for logic voltage

levels only.

NOTES:

1.

All voltage values, except differential voltages, are

with respect to network ground terminal.

. Differential voltage values are at the noninverting (A)

terminal with respect to the inverting (B) terminal.

. Common-mode input voltage is the average of the

voltages at the A and B inputs,

. For operation of SN55107A, SN55107B, SN55108A,

or SN55108B above 70°C free-air temperature, refer
to Dissipation Derating Curves in the Thermal Infor-
mation section, which starts on page 18. In the J pack-
age, these Series 55 chips are alloy-mounted; Series 75
chips are glass-mounted.

. 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.

. The recommended combinations of input voltages fall

within the shaded area of the figure at the right.

. The common-mode voltage may be as low as —4 V

provided that one of the two inputs is not more
negative than —3 V.

RECOMMENDED COMBINATIONS
OF INPUT VOLTAGES

Input—A-to-Ground Voltage—V

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

2 3

TEXAS lNSTRUM ENTS
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TYPES SN55107A, SN55107B, SN55108A, SN55108B,
‘SN75107A, SN75107B, SN75108A, SN75108B
DUAL LINE RECEIVERS

definition of input logic levelst

MIN MAX UNIT
VIDH High-level input voltage between differential inputs 0.025 5 \
VipL Low-level input voltage between differential inputs -5 —0.025 \
VIH(S) High-level input voltage at strobe inputs 2 5.5 \
V||_(5) Low-level input voltage at strobe inputs 0 0.8 \

TThe algebraic convention where the more positive (less negative) limit is designated as maximum is used in this data sheet for logic voltage
levels only.

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

- ‘107A, ‘1078 ‘108A, ‘1088
PARAMETER TEST CONDITIONS UNIT
MIN TYPS MAX|MIN TYPS MAX

U !-ligh-level LVCC: — MAX Vip=5V 30 75 30 75 uA
input current B Vip=-5V 30 75 30 75

e .Low-level ‘—A—V001 = MAX Vip=—-5V —10 =10 WA
input current B Vip=5V —-10 —-10

W High-level input current  |Vee: = MAX,  Viy(g) =24V 40 40| uA
into 1G or 2G Vee: = MAX,  Vig(s) = MAX Vee+ 1 1| mA
Low-level input current

L into 16 or 2G Vce: = MAX, V) (g) =04V -1.6 —1.6| mA

H High-level input Vce: = MAX,  Viy(g) =24V 80 80| A
currentinto S Vce: = MAX,  ViH(s) = MAX Vcee+ 2 2| mA

o owdevelinput Vee: = MAX,  Vii(s) =04V 32 32| mA
current into S

VoH  High-level output voltage Vees = MIN, ViL(s) =08V, VipH =25 mV 2.4 \%

loH = —400 A, Vic=-3Vto3V
VoL  Low-level output voltage Vees = MIN, ViH(s) =2V, VipL = —25mV 0.4 04) V
loL=16mA, V|c=-3Vto3V

1OH High-level output current |Vcc+ = MIN, VoH = MAX Vee+ 250 nA

los Short-circuit Vees = MAX 18 70 mA
output current * R .

IcCH+ Supply current from Vcec: =MAX,  Ta =25°C 18 30 18 30| mA
Vcc+, outputs high = ‘
Supply current from °

ICCH— Ve, outputs high Voes =MAX, Tp =25°C -84 -15 -84 —15| mA

$For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

§ Al typical values are at Vgt =5V, Vog— = =5V, Tp = 25°C,
9 Not more than one output should be shorted at a time.

switching characteristics, VcC+ = 5V, TA = 25°C, see figure 1

PARAMETER TEST CONDITIONS (1074, 71078 _108A, 1088 UNIT

MIN TYP MAX|MIN TYP MAX

tPLH(D) - Propagation delay time, low-to-high-level output, R =390, C| =50pF 17 25 ns
from differential inputs A and B RL =390, C|_=15pF 19 25

PHLID) Propagation delay time, high-to-low-level output, RL =390, C =50pF 17 25 ns
from differential inputs A and B RL =390, C|=15pF 19 25

tPLH(S) Propagation delay time, low-to-high-level output, R =390, Cy =50pF 10 15 ns
from strobe input G or S RL=390Q2, Ci=15pF 13 20

PHLS) Propagation delay time, high-to-low-level output, R =390, C|_=50pF 8 15 s
from strobe input G or S R =390, Cp =15pF 13 20

TEXAS lNSTRUM ENTS
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TYPES SN55107A, SN551078, SN55108A, SN551088,
SN75107A, SN751078, SN75108A, SN75108B
DUAL LINE RECEIVERS

PARAMETER MEASUREMENT INFORMATION

<
| Veeo
DIFFERENTIAL -
INPUT - j ouTPUT

‘1074, 1078

PULSE C
GENERATOR |
(See Note A) 50 pF ]F

Vit (See Note C)
0—4

100 mV

= (See Note D)

16
QUTPUT
i ‘? CL "108A, ‘1088
15 pF
STROBE (See Note C)
INPUT  O——4
(See Note B}
PULSE - =
GENERATOR
(See Note A}
TEST CIRCUIT
200 mV
INPUT
A
|
| ov
|
—-]
| ]
t 4 | 3V
STROBE | | | |
INPUT | | 1.5V 1.5V
Gors | | | |
) — p—teurio) | +-———— ov
TPLH(D) =  fa | |
| | tPLH(S) —e  je— —o| == tPHL(S)
| | : —+—— von
OUTPUT ! 16V ! )

Y

VOLTAGE WAVEFORMS

NOTES: A. The pulse generators have the following characteristics: Zg,; = 50 ,t, =t =10%* 5ns, tp7 =500 ns, PRR = 1 MHz,
tp2 = 1 ms, 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. Cy includes probe and jig capacitance.
D. All diodes are 1N916.

FIGURE 1-PROPAGATION DELAY TIMES
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TYPES SN55107A, SN55107B, SN55108A, SN551088,
SN75107A, SN75107B, SN75108A, SN75108B

DUAL LINE RECEIVERS

OUTPUT VOLTAGE

vs
DIFFERENTIAL INPUT VOLTAGE

|
“108A, ‘1088
1
i 7T Y X1
> Inverting Noninverting
é‘ al—1 inputs —R&  Inputs  ——ro
:, )
H *107A, 10787
2
3
9
o Vee: =45V
> Rp =400 Q
1}Ta=25C
o J

—40 -30 —20 =10 0 10 20 30 40

V|p—Differential Input Voltage—mV

FIGURE 2

'107A,°1078B
PROPAGATION DELAY TIME
(DIFFERENTIAL INPUTS)

vs
FREE-AIR TEMPERATURE

O
Vegs =25V
3 R -30Q
. CL=50pF
2 30
)
g
£ 25
>
2 20| PLHD) |
M=
2 15—
) PHL(D)
g
g 10
&
5

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

FIGURE 5

‘107A,°1078
PROPAGATION DELAY TIME
(STROBE INPUTS)

vs
FREE-AIR TEMPERATURE

TYPICAL CHARACTERISTICST

HIGH-LEVEL INPUT CURRENT
INTO 1A or 2A
vs
FREE-AIR TEMPERATURE

SUPPLY CURRENT, OUTPUTS HIGH
vs
FREE-AIR TEMPERATURE

10 [ 1
Veer =5V Veee =15V
<
i e B
€ €
3 %
3 60 § 2 lce+
2 3 4T
= z 15
% w0l 3
% ™~ T
I
£ - 8 T =
™ o] =,
0 0
—75 58 25 0 25 50 75 100 125 276 50 —25 0 25 50 75 100 125
Ta—Free-Air Tmeperature—"C TA—Free-Air Temperature—"C
FIGURE 3 FIGURE 4
‘108A, ‘108?’TME "108A, “1088
Pno:gxﬁglg&?‘st&ﬂ\ PROPAGATION DELAY TIME
1O HIGH-TO-LOW LEVEL
(DIFFEREN'I;:AL INPUTS) (DIFFERENTIAL INPUTS)
vs
FREE-AIR TEMPERATURE EREE-AIR TEMPERATURE
120 40 T T
" Vee: =15V
rf T35 [CL=15pF
¢ "™ = £
s T L
ky K RL =390 Q
iw : 2\
Q 0: 25 N
3 o
2 e 5 20 N
H - .
& 40 [—R_ =1950Q g AL = 1950 2] /
s L+ S i
I | —1 3 RL = 3900 2
[l s s g [
= RL =390 Q L J
L1

-75 -50 -26 0 25 50 75 100 125

TA—Free-Air Temperature—"C

FIGURE 6

8

—
Veee =6V
LR =3%0Q

3
CL =50 pF
2

PLH(S)
S

Propegation Delay Time—ns
8

1
5 PHL(S)

-75-50 -26 0 25 50 75

TA—Free-Air Temperature—"C

FIGURE 8

100 125

Propagation Delay Time—ns

1

[]
-7 -50 -26 0 25 50 75 100 125

TA—Free-Air Temperature—"C

FIGURE 7
08A, '108B

PROPAGATION DELAY TIME
(STROBE INPUTS)

vs
FREE-AIR TEMPERATURE

T T
Ve =5V
36 R =390Q
CL=15pF

PLH(S)
—

<

-+
PHLIS)

L
o

—75 —50 -25

0 25 50 75 100 125

TA—Free-Air Temperature—"C

tData for temperatures below 0°C and above 70°C are applicable for Series 55 devices only.

FIGURE 9
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TYPES SN55107A, SN55107B, SN55108A, SN551088,
SN75107A, SN75107B, SN75108A, SN751088B
DUAL LINE RECEIVERS

TYPICAL APPLICATION DATA
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) nanoseconds, 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:

VDIFE = 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.

Rt RT
L w T
T TRANSMISSION LINE HAVING fr
DATA INPUT ‘; CHARACTERISTIC IMPEDANCE Z( v
Ry - Zg/2
<
INHIBIT o . STROBES
ORIVER RECEIVER
SN55109A, SN55110A, 107A, “1078, "108A, '1088
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.

RECEIVER 1 RECEIVER 2 RECEIVER 4
DRIVERS:
SN55109A, SN55110A, v v v
SN75100A, SN75110A,
SN75112 STROBES STROBES STROBES
RT Ay
AT LOCATION 2 Rt
DRIVER 1 DRIVER 3 DRIVER 4
A A RECEIVERS:
DATA INPUT g B ‘é "107A, 1078,
*108A, '1088
c c c
INHIBIT § S S
LOCATION 1 LOCATION 3 LOCATION 4
FIGURE 11
INCORPORATED
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TYPES SN55107A, SN551078, SN55108A, SN551088,
SN75107A, SN75107B, SN75108A, SN751088
DUAL LINE RECEIVERS

TYPICAL APPLICATION DATA
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 d-c 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 volts to
+3 volts. 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 mini-
mum 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.

SNG5109A, SN55110A
SN75109A, SN75110A “107A, '107B
SN75112 R “108A. "1088
OUTPUT INPUT
INPUT OUTPU
Vref T
STROBES
INHIBIT
Vo=-lo-R
FIGURE 12
’'108A, *108B
108A, ‘108B dot-AND output connections
The ‘108A, ‘108B line receivers feature an open-
collector-output circuit that can be connected in
the dot-AND logic configuration with other similar ‘108A, '108B
open-collector outputs. This allows a level of logic to
be implemented without additional logic delay. 9 ouTPUT
DOT-AND
For rules for such dot-AND connections, refer to the SN5401/SN7401 or equivalent CONNECTION
SN5401/SN7401 data sheet.

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 volts, making it useful in all but the noisiest environments. In extremely
noisy environments, common-mode voltage can easily reach 10V to +15V 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.
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TYPES SN55107A, SN55107B, SN55108A, SN551088,
SN75107A, SN75107B, SN75108A, SN751088
DUAL LINE RECEIVERS

TYPICAL APPLICATION DATA

increasing common-mode input voltage range of receiver, continued

The ability of the receiver to operate with approxi- TABLE B — TYPICAL PROPAGATION DELAYS FOR
mately £15 volts common-mode voltage at the inputs RECEIVER WITH ATTENUATOR TEST CIRCUIT
has been checked using the circuit shown in SHOWN IN FIGURE 14
Figure 14. The resistors R1 and R2 provide a voltage INPUT TYPICAL
divider network. Dividers with three different values DEVICE PARAMETERS ATTENUATOR (ns)
presenting a 5-to-1 attenuation were used so as to ; o
operate the differential inputs at approximately 5 =
+3 volts common-mode voltage. Careful matching tPLH 3 e
of the two attenuators is needed so as to balance the ‘107A,'1078B p >3
overdrive at the input stage. The resistors used are 5 e
X t
shown in Table A. PHL
3 33
TABLE A ! 36
2 47
Attenuator 1: R1=2 k§2, R2=0.5 kQ tPLH 5 =
‘108A, 1088
Attenuator 2: R1=6 k2, R2= 1.5k ’ 1 29
2 3
Attenuator 3: R1=12 k<, R2 = 3 kS tPHL 8
3 1
Table B shows some of the typical switching results
obtained under such conditions.
ONE 5V
16V ATTENUATOR
ON EACH RECEIVER
—_—— e — R =390 2
AR INPUT
+14 Vv
—16V
+15V
OR
15V
= 5V
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 (C R1
S 3 S 2 R33 R3S R2$
<
i -t I oot
= £ﬂ3 = E:F‘? = 3R3 R33 32
b ¢ —4 & AN
R R1
R3 -~ R1 + R2 = Zy/2 R1+ R2>>2Zq
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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TYPES SN55107A, SN55107B, SN55108A, SN551088,
SN75107A, SN75107B, SN75108A, SN751088B

DUAL LINE RECEIVERS

TYPICAL APPLICATION DATA

increasing common-mode input voltage range of receiver, continued

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

ATTENUATION NETWORK

__.51

J

¢

J

322 k Z9

373 R3=3
1 41

AAA
W
sl
w
L}

FIGURE 16

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

Table A.

furnace control using the SN75108A

The furnace control circuit in Figure 17 is an example
of the possible use of the SN55107A Series in areas
other than what would normally be considered
electronic systems. Basically the operation of this
control is as follows. When the room temperature
is below the desired level, the resistance of the room
temperature sensor is high and channel 1 nonin-
verting input is below (less positive than) the ref-
erence level set on the input differential amplifier.
This situation causes a low output, operating the
“heat on” relay and turning on the heat. The chan-
nel 2 noninverting input is below the reference level

28
£z

o
b

SENSOR

BONNET UPPER
ROOM LIMIT SWITCH
TEMP \ 3-T,
SENSOR

ol |
ROOM
TEMP
serrin L 1

| |
] |
2A 2y TO BLOWER
| RELAY
RETURN
o BLOWER ON L
$ 7 contROL

TO “HEAT ON”
RELAY

RETURN

FIGURE 17—FURNACE CONTROL USING SN75108A

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 deter-
mined by the particular operating conditions encountered.

)
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TYPES SN55107A, SN551078B, SN55108A, SN551088,
SN75107A, SN75107B, SN75108A, SN75108B

DUAL LINE RECEIVERS

TYPICAL APPLICATION DATA

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 18a) 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 18b.

receiver as dual differential comparator

There are many applications for differential com-
parators, 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.

REPEATERS

’ ~

DATA, DATA

N o—i DRIVER Eﬂ RECEIVER I—OI DRIV;mHECEIVER P
P P

a. SINGLE-CHANNEL LINE

DATA DATA
N DRIVER RECEIVERH DRIVERJ? RECEIVER l—o pois
i s

cLOCK ¢ I STROBE
N cKT —[___F] RECEIVER I——o‘ DRIVER q:l RECEIVER I
P P

b. MULTI CHANNEL LINE WITH STROBE

FIGURE 18—-RECEIVER-DRIVER REPEATERS

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

window detector sy sy 5V
The window detector circuit in Figure 20 has a large T
number of applications in test equipment and in 1k03 1k
determining upper limits, lower limits, or both at r —: 00 PER
the same time — such as detecting whether a voltage SET I 0 r = =)
i e T o " UpPER 2 ka1 | INDICATOR
or signal has exceeded its limits or “window". lllum- a4 | |
ination of the upper-limit (lower-limit) indicator  pur = | |
shows that the input voltage is above (below) the 5231"'0— | | s000 ‘ Lower
selected upper (lower) limit. A mode selector is o SET s | _: INDICATOR
provided for selecting the desired test. For window gt . a7
detecting, the “upper and lower limits” test position = " 199 '
is used. 1 ; P44 |
~ MoDE
SELECTOR
MODE SELECTOR LEGEND
POSITION CONDITION
1 OFF
2 TEST FOR UPPER LIMIT
3 TEST FOR LOWER LIMIT
4 TEST FOR UPPER AND LOWER LIMITS
FIGURE 20—WINDOW DETECTOR USING SN75108A
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TYPES SN55107A, SN55107B, SN55108A, SN551088,
SN75107A, SN75107B, SN75108A, SN75108B

DUAL LINE RECEIVERS

TYPICAL APPLICATION DATA

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.

° o oo °
l ) ; < < 10-V
250 —L& 5.V 2 3 32 b3 ZENER
L IR ZENER 9 s 3 108A oo r
¢ rv—-:——;--.——— \“+
cc+ Vee—— y, p
2N5447 | 1A | {
1B <
] 4 »:_13 | 3
CHANNEL 1
120V TO v | |
220V
CHANNEL 2
60 HZ | 5a |
[ T2 > .
3 [ I
b3 S | 2N5449
< bl L GROUND |
S S $# THERMOSTAT
b3 b3 SETTING
L
y )¢ ) $ HEATER
3 3 i: LOAD
o— —&

FIGURE 21-ZERO-VOLTAGE SWITCHING TEMPERATURE CONTROLLER
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TYPES SN55109A, SN55110A,
INTERFACE SN75109A, SN75110A, SN75112
CIRCUITS DUAL LINE DRIVERS

BULLETIN NO. DL-S 7712334, DECEMBER 1975—REVISED JANUARY 1977

SN55109A, SN55110A . . . J DUAL-IN-LINE PACKAGE
SN75109A, SN75110A, SN75112...J OR N DUAL-IN-LINE PACKAGE

. (TOP VIEW)
Improved Stability over Supply Voltage
and Temperature Ranges OUTPUT OUTPUT iNH OUTPUT OUTPUT
Constant-Current Output veer 1V 'z vee. b 2 2v
High Speed 14 13 12 n 10 9 8
Standard Supply Voltages ._|

High Output Impedance

High Common-Mode Output Voltage Range
(-3Vto10V) b
TTL Input Compatibility

Inhibitor Available for Driver Selection

—55°Cto 125°C| 0°Cto 70°C QUTPUT
J Package J or N Package | FUNCTION

SN55109A SN75109A 6-mA Current

Switch 3 4
SNS6110A | SN75110A |12TMA Current INPUT INPUT INH  INH INPUT INPUT GND

Switch 1A 1B 1c 2C 2A 2B

SN75112 27-mA vCurrent
Switch
description FUNCTION TABLE
INHIBITOR

The SN55109A, SN55110A, SN75109A, SN75110A, and LOGIC INPUTS INPUTS OUTPUTS
SN75112 have improved output current regulation with supply A B c D Y Z
voltage and temperature variations. In addition the higher current X X L X OFF | OFF
of the SN75112 (27 mA) allows data to be transmitted over X X X L OFF | OFF
longer lines. These drivers offer optimum performance when used L X H H ON | OFF
with the SN55107A, SN55108A, SN75107A, and SN75108A line X L H H ON | OFF
receivers, H H H H OFF | oN
These drivers feature independent channels with common voltage H = high level, L = low level, X = irrelevant-

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 inhibit inputs. The output current is nominally 6 milliamperes
for the "109A, 12 milliamperes for the “110A, and 27 milliamperes for the SN75112.

The inhibit feature is provided so the circuits can be used in party-line or data-bus applications. A strobe or inhibitor,
common to both drivers, is included for increased driver-logic versatility. The output current in the inhibited mode,
10(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 volts to 10 volts, 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 2.0 volts
for high-logic-level input conditions and 0.8 volt for low-logic-level input conditions. These tests guarantee
400 miltivolts of noise margin when interfaced with Series 54/74 TTL.
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TYPES SN55109A, SN55110A, SN75109A, SN75110A, SN75112
DUAL LINE DRIVERS

schematic (each driver)

TO OTHER 3
DRIVER
22ka ha
NOM x
. 8.13) oureuT ¥
INPUTA%:—)-—i Iy N ©.12 oyreut 2
inpuT 28 2
3 |
GND /J7 p
f l_ T TCOMMON TO BOTH DRIVERS _'l
g |
|
! |
vee a1 | »{ |
I I l
y

I ~ |
| 7 s |
‘ !
' |
\/ ! |
-+ - Vce+ bus II |
1 |
... Vge—bus |3 v v v v weL |

TO OTHER DRIVER

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

Supply voltage, VCC+ (see Note 1) . Y A,
Supply voltage, VCC— - - « - .« « .« 4 o i e e e e e e e e e e e e e e ... |1V
Input voltage (any input) . . . . . . . . . . . . . . . . « . 4w e e o v o . . . . . BBV
Output voltage (any output) . . . . . . . =bVto12v
Continuous total dissipation at (or below) 25 C free -air ternperature (see Note 2) J package . . . 1025 mW
Npackage . . . . . 1150 mW

Operating free-air temperature, Series55 . . . . . . . . . « « . +« + . . . . . . —B5°Ct0o125°C
Series75 . . . . . . . . . . . . . . e . . .. .. .0Ct70°C

Storage temperature range . . . L. . e e e . . . . . .. . .-85°Cto150°C
Lead temperature 1/16 inch fromcase for 60 seconds: J package e . . .. ... . . . . . . .300C
Lead temperature 1/16 inch fromcase for 10 seconds: N package . . . . . . . . . . . . . . . . 260°C

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

2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal information section, which
starts on page 18. In the J package, SN55109A and SN55110A chips are alloy-mounted; SN75109A, SN75110A, and SN75112
chips are glass-mounted.
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recommended operating conditions (see note 3)
SN75109A,
SN55109A,
SN75110A, UNIT
SN55110A
SN75112
MIN NOM MAX| MIN NOM MAX
Supply voltage Vcc+ 45 5 5.5| 4.75 5 525 V
Supply voltage Voo — —45 -5 —-5.5|—4.75 -5 —5.25| V
Positive common-mode output voltage 0 10 0 10| V
Negative common-mode output voltage 0 -3 o] -3 V
Operating free-air temperature range —55 125 0 70| °C -
NOTE 3: When using only one channel of the line drivers, the other channel should be inhibited and/or its outputs grounded. é
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) g
SN55109A, SN55110A,
SN75112 (7]
. __] PARAMETER TEST CONDITIONST SN75109A SN75110A uUNIT 2
& m MIN TYPE MAX | MIN TYPE MAX| MIN TYPI mAX o
9 x ViH High-level input voltage 2 2 2 Vv g
ki
g ; ViL Low-level input voltage 08 08 08| V g
g3 Vik Input clamp voltage Vee: =MIN,  H=—-12mA -09 -1.5 -0.5 -15 -09 -15| V >
X - X -
V =MAX, Vgo=10V 6 7 12 15 27 36
8 %Z 10(on) On-state output current ces 0 mA %)
7)) Vcee: =MIN,  Vg=-3V 35 6 65 12 18 27 >
; g; 10(off) Off-state output current Vees =MIN, Vo =10V 100 100 100 | wA T3
> > n -
| t t at A,B,orC s 1 o
'E ;C I -npu current at maximum : or C inpu Vees = MAX, V=55V 1 1 mA <
H OZ input voltage D input 2 2 2 a
A A, B, or C inputs 40 40 40
I m m High-evel input current s Ut Voes = MAX, Vj=2.4V A >
4 Zz D input 80 80 80
g4 | Low-level input current A8 orCinputs |, MAX, V|=04V = =3 il YN 2
w-level input currel = =0, m
N w L P D input CCs ’ ! —6 -6 —6 -
_ (2]
IcC+(on) Supply current from Vc+ with driver enabled Vees = MAX, 18 30 23 35 25 40 -
- - A and B inputs at 0.4 V, mA [—J
IcC—(on) Supply current from Vo with driver enabled Cand D inputsat 2 V -18 30 -34 -50 —65 —100 g
Icc+(off) Supply current from V g+ with driver inhibited Voo = MAX, 18 21 30 A [ —
m
Icc—(off) Supply current from Ve with driver inhibited A,B,C,and D inputs at 0.4 V —10 =17 -32 g (7]
=
TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions. - ;
iAIItvpicaI valuesareat Voot =5V, Voo = -5 V,TA=25°C< : =
= O
m >
<
S v
-
< ~
mo
x =2
N

G5




TYPES SN55109A, SN55110A, SN75109A, SN75110A, SN75112
DUAL LINE DRIVERS

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

FROM TO
PARAMETER § o TEST CONDITIONS MIN TYP MAX |UNIT
(INPUT) (OUTPUT)
9 15
:P'-“ AorB Yorz CL = 40pF, S ::
PHL R =509,
tPLH . 16 25 ns
CorD YorZ See Figure 1
tPHL 13 25 ns

§tPLH = Propagation delay time, low-to-high-level output.
tpH L = Propagation delay time, high-to-low-level output.

PARAMETER MEASUREMENT INFORMATION

INPUT Vee+ Vee—

AORB T T
500
= OUTPUT

-TTa

° F
: ] Teor
#1 T

. h OUTPUT
e ~ z
#2 . TaoeF

(=

INPUT
CORD

INPUT
CORD

tPLH -

OUTPUT
Y

OUTPUT
z

tPHL-=

VOLTAGE WAVEFORMS

NOTES: A. The pulse generators have the following characteristics: Zg,¢ =50 2, ty = tf = 10 5 ns, ty,q = 500 ns, PRR = 1 MHz, t,y2 = 1 ms,

PRR = 500 kHz.
. C| includes probe and jig capacitance.
C. For simplicity, only one channel and the inhibitor connections are shown.

w

FIGURE 1-PROPAGATION DELAY TIMES
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TYPES SN55109A, Si55110A, SN75109A, SN75110A, SN75112
' DUAL LINE DRIVERS

10(on)—On-State Output Current—mA

TYPICAL CHARACTERISTICS

ON-STATE OUTPUT CURRENT
Vs

NEGATIVE SUPPLY VOLTAGE

SN55109A, SN75109A SNE5110A, SN75110A

T T 14 T I
Vect =45V Veer = 4.5V
Vor—3v. L = 12| Vo=-3V

[Ta=25°C [ \ TA=25°C /
/ 10 /
/ 8 /
6

10(on)—On-State Output Current—mA

)4

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

FIGURE 2 FIGURE 3

SN75112

35 T T
Vee+ =45V
Vo=-3V

| Ta=25°C —
L ~ \
25 -

o

30

L1/

/

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

10(on)—On-State Output Current—mA

FIGURE 4
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TYPES SN55109A, SN55110A, SN75109A, SN75110A, SN75112

DUAL LINE DRIVERS

TYPICAL APPLICATION INFORMATION

basic balanced-line transmission system

The “109A, “110A, and SN75112 dual line drivers are
designed specifically for use in high-speed data transmission
systems that utiiize balanced, terminated transmission lines
such as twisted-pair lines. The system operates in the
balanced mode, so that 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 + 1.3L) nanoseconds, 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: VpIFF = 1/21Q(on) * RT

High series line resistance will cause degradation of the
signal. However, line receivers such asthe SN55107A,
SN55108A, SN75107A, and SN75108A will detect signal as
low as 26 mV (or less). For normal line resistances, data
may be recovered from lines of several thousand feet in
length.

Line-termination resistors (RT) are required only at the
extreme ends of the line. For short lines, termination
resistors at the receiver only may prove adequate. The
signal amplitude  will then be approximately:
VDIFF = 10(on) - RT

RT RT
£ . " %
T TRANSMISSION LINE HAVING T
DATA INPUT 4 CHARACTERISTIC IMPEDANCE Zg v
R =2Zg/2
c
INHIBIT § e . | STROBES
DRIVER RECEIVER:
SN55107A, SN75107A,
FIGURE 5 SN55108A, SN76108A

data-bus or party-line system

The strobe feature of the "109A, '110A, and SN75112 line
drivers allow these 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 are disabled. This series of drivers
has been designed to allow widely varying thermal and
electrical environments at the various terminal locations.
The data-bus system offers maximum performance at
minimum cost.

RECEIVER 1 RECEIVER 2 RECEIVER 4
7{>|%D~v v %}Y
STROBES STROBES STROBES
RT RT
Rt LOCATION 2 RT
DRIVER 1 DRIVER 3 DRIVER 4
A A A
DATAINPUT g B8 8 RECEIVERS:
c c c SN55107A,
INHIBIT b D SN75107A,
LOCATION 1 LOCATION 3 LOCATION 4 SN55108A,
FIGURE 6 SN75108A
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TYPES SN55109A, SN55110A, SN75109A, SN75110A, SN75112
DUAL LINE DRIVERS

TYPICAL APPLICATION DATA

special pulse-control circuit

Figure 7 shows a circuit that may be used as a pulse generator output or in many other testing applications.

INPUT OUTPUTS

A Y 2z
HIGH OFF ON +5V O—@
Low ON OFF

| Vcc+l-—‘
INPUTQ__I_AJ v

i

] s
+2.5 V o—@— >
S
I i
| )
| 60 3
o 1 5 3
I 12°100A, o
I I "110A, cC— o ot
| l GROUND O SN75112 l T3
TO OTHER 5y
LOGIC AND
STROBE
INPUTS
pr—
INPUT PULSE
— bnee ZERO VOLTS
SWITCH
POSITION 1 2 3 4 5
—]_L _U—
OUTPUT PULSE _L_I—
pu— -

FIGURE 7—PULSE CONTROL CIRCUIT

-——O OUTPUT

ZERO
VOLTS

JL
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INTERFACE TYPES SN55113, SN55114, SN55115, SN75113, SN75114, SN75115
CIRCUITS DUAL DIFFERENTIAL DRIVERS AND RECEIVERS

BULLETIN NO, DL-S 7711910, SEPTEMBER 1973—REVISED JANUARY 1977

LINE CIRCUITS
featuring

o Each Circuit Offers Choice of Open-Collector
or Active Pull-Up (Totem-Pole) Outputs

e Single 5-V Supply

e Differential Line Operation
e Dual Channels

e TTL/DTL Compatibility

additional features of SN55113 and additional features of SN55114 and
SN75113 line drivers with three-state outputs SN75114 line drivers
e High-Impedance Output State for e Designed to be Interchangeable with
Party-Line Applications Fairchild 9614 Line Drivers
e Short-Circuit Protection e Short-Circuit Protection of Outputs
e High-Current Outputs e High-Current Outputs
e Single-Ended or Differential e Clamp Diodes at Inputs and Outputs to
AND/NAND Outputs Terminate Line Transients ‘
e Common and Individual Output e Single-Ended or Differential ‘
Controls AND/NAND Outputs ‘
e Clamp Diodes at Inputs e Triple Inputs |
e Easily Adaptable to SN55114 and ;
SN75114 Applications ;

additional features of
SN55115 and SN75115 line receivers

e Designed to be interchangeable e Individual Frequency
with Fairchild 9615 Line Receivers Response Controls
e +15V Common-Mode Input e Individual Channel Strobes

Voltage Range

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

CONTENTS PAGE
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TYPES SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS

description

schematic »

V..

The SN55113 and SN75113 dual differential line
drivers with three-state outputs are designed to provide
all the features of the SN55114 and SN75114 line
drivers with the added feature of driver output
controls. There are individual controls for each
output pair, as well as a common control for both
output pairs. When an output control 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.

FUNCTION TABL!
INPUTS OUTPUTS
OUTPUT CONTROL | DATA |AND NAND
C cc A BT Y Z
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 =

J OR N DUAL-IN-LINE PACKAGE
(TOP VIEW)

=AB
Z=AB
Output is off when C or CC is low

positive logic:

irrelevant, Z = high impedance (off)

tB input and 4th line of function table applicable only to driver number 1.

INPUT 1B

INPUT 1A
(5}

v | v

e Ve
600"

T0
+ POTHER
DRIVER|

T

\1
AND a e NAND
PULL-UP j D puriue
1YP 1zr
+
20 333 1t
| NAND
oo 1 @ SINK
OuTPUT ‘O;JSTPLIT
ws 500 100 100 500
i &
16k COMMON OUTPUT (9) (15)
- CONTROL CC NAND PULL-UP 2ZP
OUTPUT CONTROL 2C 18) NanD ouTPUT 225
an
INPUT 24

OUTPUT (7) a3)

CONTROL 2) AND OUTPUT 2YS
: e AND PULL-UP 2YP
@

Ve bus

Resistor values shown are nominal and in ohms.
absolute maximum ratings over operating free-air temperature (unless otherwise noted)

NOTES: 1.

T These components common to both drivers.

Supply voltage, V¢ (see Note 1) 7V
Input voltage . 55V
Off-state voltage applled to open collector outputs e e e e e 172V
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) e e e e e . 1w
Operating free-air temperature range: SN55113 . —55 C to 125°C

SN75113 . . 0°Cto70°C
Storage temperature range . . —65°C to 150°C
Lead temperature 1/16 inch from case for 60 seconds J package 300°C
Lead temperature 1/16 inch from case for 10 seconds: N package 260°C

All voltage values are with respect to network ground terminal,

2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which
starts on page 18. In the J package, SN55113 chips are alloy-mounted; SN75113 chips are glass-mounted.
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TYPES SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN55113 SN75113 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve 4.5 5 55 |4.75 5 5.25 \"
High-level output current, lgH —40 —40 | mA
Low-level output current, Ig 40 40 | mA
Operating free-air temperature, Tp —55 125 0 70 °c

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

PARAMETER TEST CONDITIONST SNS5113 SN75113 UNIT
MIN TYPE MAX |MIN TYPE MAX
VIH High-level input voltage 2 2 \"
ViL Low-level input voltage 0.8 0.8 \Y
Vik Input clamp voltage Vce = MIN, Iy} ==12mA —-09 -—15 -09 -15| V
Vee = MIN, VIH=2V, | =-1 Al 2.4 3.4 24 3.4
VoH  High-level output voltage cc H=2 OH om \%
ViL=08V IoH=—40mA| 2 3.0 2 30
v Lowlevel output voltage | €~ MIN- VIH=2V, 023 04 023 04| Vv
ow-level output voltal . . . .
oL P € lviL=08V, IoL=40mA
VoK  Output clamp voltage Vee = MAX, o =—40 mA —-11 —15 -1.1 —-15] V
Ta = 25°C 1 10
Von=12V A >
Off-state open-collector Ta=125°C 200
10(off) Vee = MAX S uA
output current Ta=25C 1 10
VoH=5.25V =
Tp=70°C 20
Ta=25°C, Vo =0toVce +10 +10
Off-state Vce = MAX, Vpo=0 -150 -20
loz (high-impedance-state) Output controls Ta =MAX Vo=04V +80 20| mA
output current at0.8Vv A Vp=24V +80 120
Vo =Vce 80 20
Input current A,B,C 1 1
1 at maximum Ve = MAX, V=65V mA
1 cc I
input voltage cc 2 2
High-level A,B,C 40 40
hH Voc=MAX, Vj=24V uA
input current | CC 80 80
Low-level A,B,C —1.6 —1.6
N oo oweve Veo=MAX, V=04V mA
input current | CC —3.2 —-3.2
Short-circuit
los s Vee=MAX, Vo=0 —40 -90 —120 [—40 -90 —120| mA
output current
\ Supply current All inputs at 0 V, No load, Vce = MAX 47 65 47 65 A
m
cec (both drivers) Tp=25C Vee=7V 65 85 65 85

TAN parameters with the exception of off-state open-collector output current are measured with the active pull-up connected to the sink
output.

tan typical values are at Tp = 25°C and Ve = 5 V, with the exception of Igc at 7 V.

§On|y one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
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TYPES SN55113, SN75113

DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS

switching characteristics, Vgc =5 V, 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 See Figure 1 13 20 13 30 ns
tpHL Propagation delay time, high-to-low-level output 12 20 12 30 ns
tpzH Output enable time to high level R =180 £, See Figure 2 7 15 7 20 ns
tpzL Output enable time to low level R =250 2, See Figure 3 14 30 14 40 ns
tpHz Output disable time from high level R =180 2, See Figure 2 10 20 10 30 ns
tpz Output disable time from low level R =250 2, See Figure 3 17 35 17 35 ns
PARAMETER MEASUREMENT INFORMATION
—»l le—<5ns

NAND

PULSE
GENERATOR

(See Note A) AND

TEST CIRCUIT

ouTPUT
CL = 30 pF

7T isee Note B}

OUTPUT

CL=30pF

7T (see Note 8)

_.‘ }.—<5ns

[
|
|
)

NAND
OUTPUT

AND
OUTPUT

VoL

GENERATOR
{See Note A)

1k

TEST CIRCUIT

INPUT

OUTPUT

Votf =0V

INPUT

-~
1
|
|
I
]
|
[

WAVEFORMS

FIGURE 3—tpz) and tp.Z

PULSE I ______
GENERATOR
(See Note A)
éwﬂ
1k = CL-30pF
I (See Note B) ouTPUT
= AND
21 ouTPUT |
= €L =30 pF
: e —— T (Sou Note 8) !
S |
TEST CIRCUIT
NOTES: A. The pulse generator has the following characteristics: Zg,¢ = 50 £, PRR = 500 kHz, t,,, = 100 ns.

B. Cy_ includes probe and jig capacitance.
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TYPES SN55113, SN75113

DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS

TYPICAL CHARACTERISTICST

OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
DATA INPUT VOLTAGE DATA INPUT VOLTAGE
6 T T T T
No load vee =5V
Ta-25C No load
s | i et
TA=125°C
2 i cc-55V E B
g’ ‘ | H :
3 Vec-5V S
EEN ] >, (
3 Vee - 45V 2
g 5 Ta =25°C
S, 9, |
5 [} N
= > Ta=-55°C
1 1 J
[ 0
0 1 2 3 4 0 1 2 3 4
V(—Data Input Voitage-V V|—Data Input Voltage—V
FIGURE 4 FIGURE 5
OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
OUTPUT CONTROL VOLTAGE OUTPUT CONTROL VOLTAGE
Load =500 £ to ground Vee=5V
Ta =25°C Load = 500 £2 to ground
5 { 5 |
> I > Ta=125"C
| Vee=55V 4
§ ! 5
s s
> 3 Vee=5V 2 3 L
E B 5
g Vee=45V £ Ta=25°C
3 | 3 |
L2 r o =
> DISABLED || HIGH > A3
, | [oisasLeD HIGH
0 0
0 1 2 3 4 [ 1 2 3 4
V{~Input Voltage (Output Control)~V V|-Input Voltage (Output Controf}—V
FIGURE 6 FIGURE 7
OUTPUT VOLTAGE OUTPUT VOLTAGE
vs s
OUTPUT CONTROL VOLTAGE OUTPUT CONTROL VOLTAGE
6
Load =500 £ to Ve Load = 500 2 to Vce
Ta=25"C Vee =5V
5
> 7
g 4 -
o = = .
E 2 | ~Ta=25C
> > o
5 3 g 3
s 3
6 ? s : T, -I|25°c TA=—55°C
> DISABLED || Low AT | A"*
1 f . - t i 1\ T
1 DISABLED| Low
6 . O
0 1 2 3 4 [ 1 2 3 4

Vi—Input Voltage (Output Control)—V

FIGURE 8

tData for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and al
only. These parameters were measured with the active pull-up connected to the sink output.

V|—Input Voltage (Output Control)~V

FIGURE9

bove 5.25 V are applicable to SN55113 circuits
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TYPES

SN55113, SN75113

DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS

4.0
3.6
3.2
28
24
20
1.6
1.2

Vo—Output Voltage—V

038
0.4
0

TYPICAL CHARACTERISTICST

OUTPUT VOLTAGE
vs
FREE-AIR TEMPERATURE

Vec=45V

= L
VoH(IOH 10 mL/

‘//\ |

T VoH(IOH = —40 mA)

iVOL“OL =40 mA)

I

—-75 =50 -260 0 25 50 75 100 125

0.6

0.5

0.4

0.3

0.2

VoL—Output Voltage—V

0.1

tData for temperature 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

Ta—Free-Air Temperature—°C
FIGURE 10

LOW-LEVEL OUTPUT VOLTAGE
vs

OUTPUT CURRENT

T
Ta=25°C

Vecc =45V /
W

Vee=55V

P

pd

Ilcc—Supply Current—mA

20 40 60 80 100 120

loL—Output Current—mA

FIGURE 12

VoH—Output Voltage—V

HIGH-LEVEL OUTPUT VOLTAGE

Vs

OUTPUT CURRENT

Tp =25°C
Vecc =55V
4 a i
/ Vec=5V
3 ~_ \
\\
) \
Vec =45V \\\
, \l
0
0 -20 40 -60 -80 -100 -120
IoH—Output Current—mA
FIGURE 11
SUPPLY CURRENT
(BOTH DRIVERS)
vs
SUPPLY VOLTAGE
80 T
No load
70 L TA=25°C
60
50
40
30
20
10 /
0
0 1 2 3 4 5 6 7 8

Vcc—Supply Voltage—V

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

FIGURE 13
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TYPES SN55113, SN75113

DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS

TYPICAL CHARACTERISTICSt

SUPPLY CURRENT

(BOTH DRIVERS)
vs

FREE-AIR TEMPERATURE

56 T \;/ T
Vee=5

54 [ Inputs grounded

52 |- No load
<
§ 50
s 48l
3
> 46
Q
S 45
i
& 42 AN
o

40

38

36

—-75 =60 -26 0 25 50 75 100 125

Ta—Free-Air Temperature—°C
FIGURE 14
PROPAGATION DELAY TIMES
FROM DATA INPUTS
vs
FREE-AIR TEMPERATURE

« 20
*|= Vec=5V
£ 18| CL=30pF
3 :
2 16 See Figure 1
3
g ¥ R = P
§ 12 S—1 ]
£ tPHL
E 10
'—
5 8
8 6
s
§ 4
S 2
2
a0

-75 -60 =25 0 25 50 75 100 125
TA—Free-Air Temperature—"C

FIGURE 16

SUPPLY CURRENT

(BOTH DRIVERS)
vs

FREQUENCY
100 V(;C‘=I51\/'”” T T T
= RL = oo
CL =30 pF
80 .
< nputs: 30-volt square wave
13 L TA=25C
&
g 60
5 Lt
o 11
> |
a
2 40
i
Q
©
20
0
0.1 04 1 4 10 40 100
f—Frequency—MHz
FIGURE 15
OUTPUT ENABLE and DISABLE TIMES
vs
FREE-AIR TEMPERATURE
30 T T
Veec =5V
@ See Figures 2 and 3
| 25
£
5 20 /
]
g PLZ //
= " PZL|
E0] A
©
3 4 tPHZ —]
s 10
w 4| PZH
2
g 5
o
0

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

Ta—Free-Air Temperature—°C

FIGURE 17

TData for temperature 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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TYPES SN55114, SN75114
DUAL DIFFERENTIAL LINE DRIVERS

description
The SN55114 and SN75114 dual differential line J OR N DUAL-IN-LINE PACKAGE
drivers are designed to provide differential output (TOP VIEW)
signals with high current capability for driving
!)alanced Ilnes,'such as _tW|sted-pa|r _at. non:mal line vee 220 azs  avs  2ve . -~
impedances, without high power dissipation. The
output stages are similar to TTL totem-pole outputs, L 5 " 3 ” n 0 9
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.
FUNCTION TABLE
INPUTS OUTPUTS
A B c Y z
H H H H o L 12 |3 Ja[{s[|s[ 7] 8
ALL OTHER INPUT COMBINATIONS | L H
1zpP 1zs 1vs 1YP 1A 18 1c GND
H = high level, L = low level
wtive logic: Y = ABC
. . positive logic: 7 - ABC
schematic (each driver)
INPUTS TO
OTHER
c B A DRIVER
N\
7,11 % |9 T (16)
' Vee
1k 4k E 600"
vt
 § F X
{ 600 600 > )
9 34k ad 4k 9
AND (4, 12) 200 ¥ 7 (1,15) NAND
PULL-UP ¥ T - 900 PULL-UP
YP 90 L4 90 zP
AND (3 q3) Bk 210 G euT
SINK OUTPUT — p—
vs Jl K{ ¥ I JK zA
Il‘ 5003 Fz ~3333 ¥t 500 1\1
(8)
GND
TThese components common to both drivers.
Resistor values shown are nominal and in ohms.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Vg (see Note 1) 7V
Input voltage 55V
Off-state voltage apphed to open- collector outputs 12V
Continuous total dissipation at (or below) 25°C tree-air temperature (see Note 2) - - 1TW
Operating free-air temperature range: SN55114 . . . . . . . . . . . . . . . . . . .. —55 Cto 125°C
SN75114 . . . . . . . . .. ... . ... ..... 0Ct70°C
Storage temperature range . . . .. . . . . ....... -—65Cto150°C
Lead temperature 1/16 inch from case for 60 seconds J package 300°C
Lead temperature 1/16 inch from case for 10 seconds: N package 260°C

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

2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which

starts on page 18. In the J package, SN55114 chips are alloy-mounted; SN75114 chips are glass-mounted,
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TYPES SN55114, SN75114
DUAL DIFFERENTIAL LINE DRIVERS

recommended operating conditions

SN55114 SN75114
MIN NOM MAX | MIN NOM MAX uNIT
Supply voltage, Vcc 4.5 5 55 | 4.75 5 5.25 \%
High-level output current, IQH —40 —40 { mA
Low-level output current, Ig|_ 40 40 | mA
Operating free-air temperature, Tp —55 125 0 70 °c

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

SN55114 SN75114
PARAMETER TEST CONDITIONST UNIT
MIN TYPF MAX | MIN TYP} MAX
VIH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 0.8
Vik Input clamp voltage Vce = MIN, I1=—12mA -09 -15 —-09 -—-15| V
Ve = MIN, Vig=2V loH=—10mA | 24 3.4 2.4 3.4
Y High-level output voltage : \"
OH on-ie PUtvoltase vy =08 v, I0H = —40 mMA 3.0 2 30
Ve = MIN, N
VoL  Low-level output voltage cc ViH=2V, 0.2 04 02 045 V
V=08V, loL =40 mA
Vee =5V, lop=40mA, Ta=25C 6.1 6.5 6.1 6.5
Vok  Output clamp voltage ce o A > \
Ve = MAX, Io=—40mA, Tp=25C -11 1.5 -1.1 =15
TaA=25"C 1 100
Vou =12V A -
) Off-state open-collector Ve = MAX Ta=125"C 200 A
Ofoff) output current cc Ta=25C 1 100 “
VoH =5.25V -
Ta=70°C 200
Input current at
I ) i Vee=MAX, V=565V 1 1| mA
maximum input voltage
HH High-level input current  |Vge = MAX, V=24V 40 40( upA
[T Low-level input current (Ve = MAX, V=04V -1.1 -16 -1.1 —=16{ mA
| Short-circuit \ MAX V 40 90 120 40 90 120 A
= ! _ — — . e — m
0s output current$ cc °
| Supply current Inputs grounded, No load, Ve = MAX 37 50 37 50 A
m
cc (both drivers) Tpa=25C Vee=7V 47 65 47 70

tan parameters, with the exception of off-state open-collector output current, are measured with the active pull-up connected to the sink

output.

EINT) typical values are at Tp = 25°C and V =5V, with the exception of | at7 V.
A CcC cc

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

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

SN55114 SN75114
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX| MIN TYP MAX
tpH Propagation delay time, low-to-high-level output Cy_=30pF, 15 20 15 30 ns
tpH|L Propagation delay time, high-to-low-level output See Figure 18 11 20 1 30 ns
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TYPES SN55114, SN75114
DUAL DIFFERENTIAL LINE DRIVERS

PARAMETER MEASUREMENT INFORMATION

< 5ns —f - —> —<5ns

|
|
I
|
]

Y
AND OQUTPUT

CL =30 pF
7T (See Note B)

PULSE
GENERATOR
(See Note A)

r4
NAND OUTPUT
C =30 pF

|
v |
|
1 L —_1 7L (see Note B)

OUTPUT

4
OUTPUT

|
tPHL—fe—] N—— VoL
VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zg¢ = 50 &, t,,, = 100 ns, PRR = 500 kHz.
B. Cy_includes probe and jig capacitance.

FIGURE 18-PROPAGATION DELAY TIMES

TEST CIRCUIT

TYPICAL CHARACTERISTICS T

OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
DATA INPUT VOLTAGE DATA INPUT VOLTAGE
— —
No load | Vee =5V ‘
Ta=25°C No Joad |
5 5 —
S TA=125°C
> cc=55V 1
L oa 3 4 /
8
g | z
s Vee=5V 3
Z 3 - %3 f
3 Ve =45V E
E s TA=25°C
S S C
T 2 52 N |
° ) N
> Ta=-55°C
1 1 J
o 0
[ 1 2 3 4 [ 1 2 3 4
V|-Data Input Voltage—V V|—Data Input Voltage—V
FIGURE 19 FIGURE 20
HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
vs vs
OUTPUT CURRENT OUTPUT CURRENT
5 Tas3s0 04 -
Ta=2C | ! Tt | l |
T
Vee=55V
. cc ‘ Vee=55V
>
1 / Ve =5V > 03 |
s g
5 3 z cC=45V
z 3
3 5 02
§ 2 3 y
i I
! Vec =45V \\ g p v
s \ o
\
o i o
0 -20 —40 -60 -80 —100 -120 0 10 20 30 40 50 6 70 80
IoH—Output Current—mA 1oL—Output Current—mA
FIGURE 21

FIGURE 22

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 SN55114 circuits
only. These parameters were measured with the active pull-up connected to the sink output.
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TYPES SN55114, SN75114

DUAL DIFFERENTIAL LINE DRIVERS

TYPICAL CHARACTERISTICST

OUTPUT VOLTAGE
vs
FREE-AIR TEMPERATURE

PROPAGATION DELAY TIMES

vs
FREE-AIR TEMPERATURE

40
Vee=45V 40 T
36 I 4 Vec =5V
| k- See Figure 18
32 + “
2
7 28 i
-3 E
2 24 = —
3 >
> =
S 20 3 2 -
a o PLH
3 16 ]
1 s -
9o 12 g ! J____—
o 10 1
08 j2 PHL
04 VollioL = 40mA)
0 | I 0
~75 50 25 0 25 50 75 100 125 -75 -50 —25 0 25 50 75 100 125
T a—Free-Air Temperature—°C Ta—Free-Air Temperature—°C
FIGURE 23 FIGURE 24
SUPPLY CURRENT
{BOTH DRIVERS)
v
SUPPLY VOLTAGE
80 T T
No load
70 -Ta =25°C
< 60
£
5 %0
5 &
S 40 SO
> N ovl
3
a A o
H 30 o
8 2 ’ {
10 L
|
0
o 1 2 3 4 5 6 7 8
VCC-Supply Voltage-V
FIGURE 25
SUPPLY CURRENT SUPPLY CURRENT
(BOTH DRIVERS) (BOTH DRIVERS)
vs vs
FREE-AIR TEMPERATURE FREQUENCY
42
T T T 100 T
Vee =5V vee=5V
Inputs grounded [ RL==
40 I Gutputs open | CL=30pF
‘é < Inputs: 3-volt square wave
: € TA=25"
I = £ Fa 25°C
s 1 ™~ § 60
5 £
3 5
z % S
B i i
3 3 %
L, 3 N 9
[$]
° 3
32 ©
[
-75 60 -26 0 25 50 75 100 125 0.1 04 1 a4 10 40 100

TA—Free-Air Temperature~"C

FIGURE 26

1 Data for temperatures below 0°C and above 70°C are applicable to SN55114 circuits only.
pull-up connected to the sink output.

f—Frequency—MHz

FIGURE 27

These parameters were measured with the active
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TYPES SN55115, SN75115
DUAL DIFFERENTIAL LINE RECEIVERS

description J OR N DUAL-IN-LINE PACKAGE
The SN55115 and SN75115 dual differential line (TOP VIEW)
receivers are designed to sense small differential R ;;é;.

signals in the presence of large common-mode noise.
These devices give TTL-compatible output signals as a
function of the polarity of the differential input
voltage. The open-collector output configuration
permits the wire-AND connection with similar
outputs (such as SN5401/SN7401 TTL gates 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 the sink outputs, 1YS and 2YS,
and the corresponding active pull-up terminals, 1YP

and 2YP, available on adjacent package pins. The
frequency response of each channel may be easily
controlled by a single external capacitor to provide

positive logic: see function table

immunity to differential noise spikes. A strobe input FUNCTION TABLE

is provided for each channel. With the strobe in the DIFF
low level, the receiver is disabled and the outputs are STROBE INPUT OUTPUT
forced to a high level. L X H

H L H

H H L

H = V| > Vg min or V|p more positive than V11 max
L= V| < VL max or V|p more negative than V|_ max

schematic (each receiver) X = irrelevant
RE?I"(::SE
AT STROBE CONTROL
6,10) 13,13) (a,12) (16) Vee
v u v
1pF 26k
INPUT (7, s)r«—] 0 * gam PULL-UP

s —C

7K 7:]__ sk

eyt (511 ) SINK
)

ouTPuUT

Ys
b \l ®

g

@, 15)

o0
|
I - Vg bus
l| Resistor values are nominal and in ohms.
|
L
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, V¢ (see Note 1) . 7V
Input voltage at A, B, and RT inputs . 25V
Input voltage at strobe input 55V
Off-state voltage applied to open-collector outputs 14V
Continuous total dissipation at (or below25°C free-air temperature (see Note 2) 1w
Operating free-air temperature range: SN55115 —55 C to 125°C
SN75115 .. 0°Cto70°C
Storage temperature range . —65°C to 150°C
Lead temperature 1/16 inch from case for 60 seconds J package 300°C
Lead temperature 1/16 inch from case for 10 seconds: N package 260°C

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal.

2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which

starts on page 18. In the J package, SN55115 chips are alloy-mounted; SN75115 chips are glass-mounted.
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TYPES SN55115, SN75115
DUAL DIFFERENTIAL LINE RECEIVERS

recommended operating conditions

SN55115 SN75115 ONIT
MIN NOM MAX [MIN NOM MAX
Supply voltage, Voo 4.5 5 55 [(4.75 5 5.25 \%
High-level output current, IgH —5 -5 | mA
Low-level output current, ig|_ 15 15 | mA
Operating free-air temperature, Ta —b5 125 0 70 | °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
N55115 SN75115
PARAMETER TEST CONDITIONS? SNS L uNIT
MIN TYPE MAX [MIN TYPI MAX
Differential input
v Vo=04V, Ig_=15mA, = 500 500 [ mV
THS high-threshold voltage o oL Vic=0
Differential input
VLS Vo=24V, Ilgp=-5mA, V|c=0 ~500 —500 | mV
TLS low-threshold voltage 0 OH ™ Ic
c y +15 424 +15 424
Vicr . om:noT;mO ¢ Vip=#1V to to to to \Y
nge
input voltage rang ~15 —19 ~15  —19
v High-level strobe 24 24 v
IH(strobe) input voltage } }
Low-level strobe
v 0.4 04| v
IL(strobe) input voltage
Ta=MIN | 22 24
Vec=MIN,  Vip=-05V,
Vo High-level output voltage | cc 5 mA D TA=25C | 24 34 24 34 v
=—5m,
OH TA=MAX | 24 24
Vce=MIN,  Vip=05V,
VoL &  Lowdevel outputvoltage | cc 15 ma D 022 04 022 045| V
oL=15m
Voo - MAX.  Vi-04V TA = MIN —0.9 —0.9
i Low-level input current | - €€ C R Fa=25c —05 —0.7 05 —0.7| mA
Other Inputat5.5V
T = MAX —0.7 -0.7
Vecc=MIN,  V|p=-05V, [Ta=25C 2 5
IsH High-level strobe current cc 1D A HA
Vstrobe = 4.5 V TA = MAX 5 10
Vce=MAX, V|p=05V,
IsL Low-level strobe current VCC oy 1o Ta=25°C —115 —24 —1.15 —24 | mA
strobe = U-
-time-control | Voc= MAX, V|p=0.5V,
14,112 Response-time-contro cc ID=058 Ta=25C |-12 -34 -12 -34 mA
current (Pin4orPin12) |VRc=0
Vee = MIN, VoH=12V, [Ta=25C 100
. Off-state open-collector |V )p=—4.5V Ta = MAX 200 A
Oloff) o, iput current Vec=MIN,  Von-525V, |Ta-25C 100 | ¥
Vip=—-4.75V TA = MAX 200
Line-t inati
RT '",et erminating Vee=5V TA=25°C | 77 130 167 | 74 130 179| @
resistance
t-circuit Vce=MAX, Vg =0,
los Short-cireui cc o TA=25°C | 15 40 -80 | —14 —40 —100 | mA
output current Vip=-05V
Supply current Voo = MAX, Vip=05V
Icc i ) ce b Ta=25°C 32 50 32 50 mA
(both receivers) Vic=0

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

an typical values are at Vg =5V, Ta = 25°C, and Vic=0.
Differential voltages are at the B input terminal with respect to the A input terminal.

9 Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
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TYPES SN55115, SN75115
DUAL DIFFERENTIAL LINE RECEIVERS

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

SN55115 SN75115
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX | MIN TYP MAX
tpH Propagation delay time, low-to-high-level output R = 3.9 kQ, See Figure 28 18 50 18 75 ns
tpH| Propagation delay time, high-to-low-level output R =390 2, See Figure 28 20 50 20 75 ns

PARAMETER MEASUREMENT INFORMATION

OPEN 24V sv <5ns —ol  jo— —e be—<5ns
[} |
RT STROBE ! S ‘v
INPUT r DIFFERENTIAL |
INPUT !
PULSE s 3y
GENERATOR , vo
(See Note A}
Cy =30 pF VoH
AL 4 tl‘ (See Note B)
= RESPONSE =
TIME CONTROL ouTPUT
OPEN VoL
TEST CIRCUIT

WAVEFORMS

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

FIGURE 28—PROPAGATION DELAY TIMES

TYPICAL CHARACTERISTICST

INPUT CURRENT
vs
INPUT VOLTAGE
6 T T T T T
Vee =5V
Input not under test at 0 V /
4-Ta=25°C 7

/

/

l—Input Current—mA
<}

¥

—4 //
6 /
-26-20-15-10 -5 0 5 10 15 20 25
V|—Input Voltage—V

FIGURE 29

tpata for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 circuits
only.
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TYPES SN55115, SN75115
DUAL DIFFERENTIAL LINE RECEIVERS

TYPICAL CHARACTERISTICSt

OUTPUT VOLTAGE
vs

FREE-AIR TEMPERATURE

T T 6 T
4.0 VCC =45V No load
3.4 i i Ta =25°C
- - 5
VOH (V|p =—0.5V, IgH = =5 mA)
32—
—" Vec =565V
> .3 L1 > ]
g T g 4 Vee =9V
£ 24 £ Vec =45V
S S
= 20 e 3
3 3
= g =
ERRE: OT , Vip=—-1V
|
>o 1.2 >O re
0.8
1
0.4 VoL (Vip=0.5V, IgL =15 mA) — /—-V|D=1V
0 Y N 0 L
—-75 -50 —25 0 25 50 75 100 125 -25-20-15-10 -5 0 5 10 15 20 25
Ta—Free-Air Temperature—"C V|c—Common-Mode Input Voltage—V
FIGURE 30 FIGURE 31
HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
vs Vs
OUTPUT CURRENT OUTPUT CURRENT
5 — 0.4 T
Vip=-05V Vip=05V
> Ta =25°C > Ta=25°C
& 4 o é, /
IS =5 £ 03
s SV 3 Pz
= ~ '/Cc=5v\\ > ch=y
+ -
> 3 v > _
g CC=qr I~} s Vec =55V
5 ~%_45y 5
9 ~— \\‘ 9 0.2 //
i [
£, S~ 3
= \\ =
5 \ g :
T A\ 7 04 / ’
1 = .
@]
2 \ > |
0 \\\ 0
0 —10 -20 -30 —40 —50 0 5 10 15 20 25 30

loH—High-Level Output Current—mA

FIGURE 32

OUTPUT VOLTAGE
vs

COMMON-MODE INPUT VOLTAGE

lo—Low-Level Output Current—mA

FIGURE 33

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 SN55115 circuits
only. These parameters were measured with the active pull-up connected to the sink output.
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TYPES SN55115, SN75115

DUAL DIFFERENTIAL LINE RECEIVERS

TYPICAL CHARACTERISTICST

OUTPUT VOLTAGE
Vs
DIFFERENTIAL INPUT VOLTAGE

Vec=5V
Load =2 k2 to Vg

11

>

$4

g Ta =125°C

Z3

,g' Ta=25°C __// Ta=-55°C
9

o

>

L

—0.2 —0.1 0 0.1 0.2
V|p—Differential Input Voltage—V

FIGURE 34

OUTPUT VOLTAGE
vs
STROBE INPUT VOLTAGE

6 -
No load
Vip=05V
5 Ta=25"C
Vec =55V
> ce —~
b4 AN
) A \
&)
23 AN
: \
a
5 Vec=5V \
Q i
5 2 [Vec=asvN
S Vecc =45V
1
0
0 1 2 3 4

Vstrobe—Strobe Input Voltage—V

FIGURE 36

OUTPUT VOLTAGE
vs
DIFFERENTIAL INPUT VOLTAGE

6 T T — T
Vee =656V Load = 2 k2 to Vg
Voo -5V TA=25°C
5 T T
Vee=45V
>
44
g
S
= 3
3
o
5
Q 2
o
>
1
0
-0.2 —0.1 0 0.1 0.2
V|p—Differential Input Voltage—V
FIGURE 35
OUTPUT VOLTAGE
vs
STROBE INPUT VOLTAGE
6 v
Vee=5V
No load
5 Vip=05V A
>
L o4
g R | Ta=125°C
= A=
2 -
5 3
£ o
3 Ta=-55C
(13 2
S |Ta=25°C \
| \ \
0
0 1 2 3 4

Vstrobe—Strobe Input Voltage—V

FIGURE 37

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 SN55115 circuits
only. These parameters were measured with the active pull-up connected to the sink output.
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TYPES SN55115, SN75115

DUAL DIFFERENTIAL LINE RECEIVERS

60

50

40

30

20

Icc—Supply Current—mA

10

30

25

20

15

10

Propagation Delay Times—ns

0

TYPICAL CHARACTERISTICST

SUPPLY CURRENT

(BOTH RECEIVERS)
vs

SUPPLY VOLTAGE

T T
No load
Ta =25°C

B INPUT AT Ve

A INPUT ATOV, /

A
e

% INPUT ATO V

) L/ A INPUT AT Ve

74

/7

1 2 3 4 5 6 7 8
Vcc—Supply Voltage—V

FIGURE 38

PROPAGATION DELAY TIMES
vs
FREE-AIR TEMPERATURE

Vc(l; =5V
See Figure 28
i o
tPHL (R =390 L)
|
/ tPLH (RL =3.9 k)
A
-75 -560 -26 0 25 50 75 100 125

Ta—Free-Air Temperature

FIGURE 40

SUPPLY CURRENT
(BOTH RECEIVERS)
vs
FREE-AIR TEMPERATURE

40
35 .
—
<
% 30
5 25
5
9 20
=
g
wll’ 15
8 10
Vec =55V
5 —BinputatbbV
Ainputat0V
0 | | |
-75 =50 —25 0 25 50 75 100 125
T p—Free-Air Temperature—°C
FIGURE 39
MAXIMUM OPERATING FREQUENCY
vs
RESPONSE-TIME-CONTROL CAPACITANCE
10M
N SN
T
5
g ™ -
2 S
g
uw
2 100k N
®
2
o N
e 10k
2 SN
£
%
s ik
s  TkEvge=5Vv 3
s E Input: —0.56 V to 0.5 V square wave
£ LT =25°C I
100 I W W A 111} ”l
0.001 0.01 0.1 1 10

Response-Time Control Capacitance—uF

FIGURE 41

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 SN55115 circuits
only. These parameters were measured with the active pull-up connected to the sink output.
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TYPES SN55113, SN55114, SN55115, SN75113, SN75114, SN75115
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS

TYPICAL APPLICATION DATA

LOCATION 3 F 3”7 —) LOCATION 5
-l\_¢>+— ! i
g | py
rr~—
4 1
> Zgt l
Loed
—— o e o o oy ——— e—

LOCATION 1 1 LOCATION 6
b——b’l_ I&—< 1
|

]
e e ———
LOCATION 2 LOCATION 4
TWISTED
PAIR

AAA

Zot

gy |
Jd

SN75115 RECEIVER

:& SN75113 DRIVER

ta capacitor may be connected in series with Zg to reduce power dissipation.

FIGURE 42—BASIC PARTY-LINE OR DATA-BUS DIFFERENTIAL DATA TRANSMISSION
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INTERFACE
CIRCUITS

TYPES SN55116 THRU SN55119,
SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

BULLETIN NO.DL-S 7712376, MAY 1976 — REVISED JANUARY 1977

features common to all types

e Single 5-V Supply

e 3-State Driver Output Circuitry

e TTL-Compatible Driver Inputs

o TTL-Compatible Receiver Output
e Differential Line Operation

[ ]

Receiver Output Strobe ('116, "117) or
Enable ('118, '119)

e Designed for Party-Line (Data-Bus)
Applications

o Choice of Ceramic or Plastic Packages
additional features of the SN55116/SN55116
e Independent Driver and Receiver

e Choice of Open-Collector or Totem-Pole
Outputs on Both Driver and Receiver

e Dual Data Inputs on Driver

e Optional Line-Termination Resistor
in Receiver

e +15-V Receiver Common-Mode Capability
e Receiver Frequency Response Control
additional features of the SN55117/SN75117

o Driver Qutput Internally Connected
to Receiver Input

The SN55118/SN75118 is an SN55116/SN75116
with 3-State Receiver Output Circuitry

The SN55119/SN75119 is an SN55117/SN75117
with 3-State Receiver Output Circuitry

description

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

SN55116, SN75116
J OR N DUAL-IN-LINE PACKAGE (TOP VIEW)

DRIVER INPUTS DRIVER REC  REC
ENABLE PULLUP SINK STROBE YIME
vee 78 A

wi fs] ]| {13 112] In " 9

1 2 3 4 5 [} 7 L]

NAND  NAND D NONINV TERM INV_ GND
POLLUP SN SINK muurmmr REs L
2 oututouTRUT v

SN55117, SN75117
JG OR P DUAL-IN-LINE PACKAGE (TOP VIEW)

DRIVER REC _REC
ENABLE OUT STROBE
vee DE Y s

gil7[ie6]]s

»

1[12(]3[]4

DRIVER BUS BUS GND
INPUT TERM TERM
o B A

SN55118, SN75118
J OR N DUAL-IN-LINE PACKAGE (TOP VIEW)

DRIVERINPUTS DRIVER  REC  REC
\ABLE Puuupsmn gL nme

vee B A

NAND NAND AND
PULLUP SINK  SINK PULLUP INPUT  RES INPUT
vs

AND NONINV TERM [NV GND
2 ouTRUTOUTRUT

SN55119, SN75119
JG OR P DUAL-IN-LINE PACKAGE (TOP VIEW)

ORIVER REC _REC
ENABLE OUT ENABLE
vec DE Y RE

Bly7L{6}l}5

1]]2[]3[]4

DRIVER BUS BUS GND
INPUT TERM TERM
o 8 A
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TYPES SN55116 THRU SN55119, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

description (continued)

The ‘116 and "118 circuits offer all the features of the SN55113/SN75113 driver and the SN55115/SN75115 receiver.
The driver performs the dual input AND and NAND functions when enabled, or presents a high impedance to the load
when in the disabled state. The driver output stages are similar to the TTL totem-pole outputs, but have the
current-sink portion separated from the current-sourcing portion and both are brought out to adjacent package pins.
This feature allows the user the option of using the driver in the open-collector output configuration, or, by connecting
the adjacent source and sink pins together, of using the driver in the normal totem-pole output configuration.

The receiver portion of the ‘116 and ‘118 features a differential-input circuit having a common-mode voltage range of
+15 volts. An internal 130-ohm resistor is also provided, which may optionally be used for terminating the transmission
line. A frequency response control pin allows the user to reduce the speed of the receiver or to improve differential
noise immunity. The receiver of the ‘116 also has an output strobe and a split totem-pole output. The receiver of the
‘118 has an output-enable for the three-state split totem-pole output. The receiver section of either circuit is
independent of the driver section except for the V¢ and ground pins.

The "117 and "119 circuits provide the basic driver and receiver functions of the ‘116 and 118, but use a package that is
only half as large. The 117 and 119 are intended primarily for party-line or bus-organized systems as the driver
outputs are internally connected to the receiver inputs. The driver has a single data input and a single enable input, and
the ‘117 receiver has an output strobe while the "119 receiver has a three-state-output enable. These devices do not,
however, provide output connection options, line termination resistors, or receiver frequency response controls.

The SN55116, SN55117, SN55118, and SN55119 are characterized for operation over the full military temperature
range of —55°C to 125°C; the SN75116, SN75117, SN75118, and SN75119 are characterized for operation from

0°C to 70°C. )
‘116, '118
FUNCTION TABLE ‘116,118
OF DRIVER FUNCTION TABLE OF RECEIVER
INPUTS OUTPUTS STROBE OR DIFF |OUTPUTY
DE A B Y 2 ENABLE INPUT | 116 118
L X X z z L X H z
H L X L H H L H H
H X L L H H H L L
H H H H L
‘117,119
FUNCTION TABLE ‘117,°119
(TRANSMITTING) FUNCTION TABLE (RECEIVING)
INPUTS OUTPUTS INPUTS OUTPUT Y
DE RS/RE DI | A Y DE RS/RE A B D1{'117 119
‘117 119 L H H L X H H
H H H|H L| H H L H L H X L L
H H L|L H L L L L X X X H z
H L HIH L| H z
H L LjiL H H z
L H Xlz z ? ?
L L X|z z{ H z

H = high level (V| = V| min or V|p more positive than V max)
L = low level (V| < V| max or V|p more negative than V| max)
X = irrelevant

Z = high impedance (off)

? = indeterminate
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TYPES SN55116 THRU SN55119, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

schematics of inputs and outputs

EQUIVALENT OF EQUIVALENT OF TYPICAL OF ALL OUTPUTS
EACH DRIVER INPUT EACH RECEIVER INPUT ——— o P Vee
v Vee p————
cc -
4kQ 1pFNOM
NOM b
——— INPUT AN ——
8kQ
INPUT 7k 4 NOM
NOM
s = e 2R
3
PULL-UP
ouTPUTY
1302
NOM —— _ SINK
ouTpPuTt
_——
<
<
<
Iz,
Driver output R =9 2 NOM
Receiver output R= 20  NOM
tOn 117 and 119, common outputs replace
the separate pull-up and sink outputs.

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

Supply voltage, V¢ (see Note 1) 7V
Input voltage at data, enable, and strobe inputs 55V
Input voltage at receiver and termination inputs: ‘116 and 118 25V
Input voltage at receiver inputs: ‘117 and '119 . Oto6V
Off-state voltage applied to open-collector outputs: ‘116 and 1 18 . 2V
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) . A A
Operating free-air temperature range: SN55’ —55 Cto 125°C

SN75’ . 0°C to 70°C
Storage temperature range —65°C to 150°C
Lead temperature 1/16 inch from case for 60 seconds J or JG package 300°C
Lead temperature 1/16 inch from case for 10 seconds: N or P package 260°C

NOTES: 1.

Voltage values are with respect to network ground terminal unless otherwise specified.

2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which
starts on page 18. In the J package, SN55116 through SN55119 chips are alloy-mounted; SN75116 through SN75119 chips are

glass-mounted.
recommended operating conditions

SN55’ SN75°
UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve 45 5 55 | 4.75 5 5.25 \Y
. Drivers —40 —40
High-level output current, I - mA
Receivers -5 -5
Low-level output current, | Drivers 40 40 A
. m,
oL Receivers 15 15
‘1 + E3
Receiver common-mode input voltage, V|c - 6 15 15 v
117 0 6 0 6
Operating free-air temperature range, Ta —55 125 0 70 | °C
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TYPES SN55116 THRU SN55119, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

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

driver section

‘116, ‘118 ‘117,119
PARAMETER TEST CONDITIONS! UNIT
MIN TYPE MAX|MIN TYP} MAX
ViH High-level input voltage 2 2 \
ViL Low-devel input voltage 0.8 08| Vv
Vik  Input clamp voltage Vec =MIN, Ij=—12mA —09 -15 -09 15[ V
3 Vec=MIN, Vig=2V, loH =—10mA| 24 34 24 34
V High-level t vol \
OH  High-level output voltage ViL=08V Ton=—40mA| 2 30 2 30
Vec=MIN, V=2V,
V Low-evel output volta 04 04| Vv
oL P %* ViL =08V, Ig =40 mA
Vok  Output clamp voltage Vee = MAX, 1o =—40 mA, DEat 08V —-1.5 -15| V
Ta=25°C 1 10
Off-state open-collector Ve = MAX, LA -
lolof) output current Ta =MAX SNS6 200 KA
Vo=12V |TA SN75' 20
Vee = MAX, Vo =0to Vce, DEat08V
=10
Off-state Ta=25°C
1 (high-impedance-state) A
0z oh-impe Voc = MAX, Vg = 0 SN55' ~150 -
output current
DEat08V, |Vp=04V to Vcc|SNES’ =80
Ta=MAX |Vg=0toVce SN75° +20
Input current
] at maximum Vec =MAX, V=55V 1 1] mA
input voltage Driver or
High-level enable
hH . ) Vec =MAX, V=24V 40 40| uA
input current input
Low-level
1 Vee =MAX, V=04V -1.6 —-16| mA
L input current cc !
los Short-circuit output current8| Vgg = MAX, Vg =0 —40 -120 | —40 —120| mA
Supply current (dri
Ioc L pewe river Ve = MAX 2 60 42 60[mA
and receiver combined)

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

tAll typical values are at Tp = 256°C and Vg =5 V.

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

switching characteristics, Voc =5 V, CL =30 pF, Tao = 25°C

driver section

PARAMETER TEST CONDITIONS SNSS" SN75° UNIT
MIN TYP MAX [MIN TYP MAX

tpLH Propagation delay time, low-to-high-level output See Figure 13 14 20 14 30 ns
tpHL Propagation delay time, high-to-low-evel output 12 20 12 30

tpzH Output enable time to high level R =180 Q, See Figure 14 8 15 8 20 ns
tpzL. Output enable time to low level R =250 2, See Figure 15 17 30 17 40 ns
tp4z Output disable time from high level R =180, See Figure 14 16 20 16 30 ns
tpLz Output disable time from low level R =250 2, See Figure 15 20 35 20 35 ns
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TYPES SN55116 THRU SN55119, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

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

receiver section

‘116, '118 ‘117,119
PARAMETER TEST CONDITIONST UNIT
MIN TYPF MAX|MIN TYPT MAX
Diff tial input Vic=0 0.5 0.5
vyt L erentalinpy Vo=04V, Ig_=15mA 1€ v
high-threshold voltage 1 V¢ = MAX 1 1
Differential input Vic=0 -05 —0.5
vTL* Vo =24V, loH=-5mA A\
low-threshold voltage { Vic = MAX -1 -1
o " +15 +6
ommon-m
VIcR . mm © Vec =5V, Vip=—1Vor1Vv to to A\
input voltage rangeﬂ
—156 0
High-level strobe o
VIH o . ) ’ 2 2 \%
enable input voltage
viL Low~leYeI strobe or 08 08| v
enable input voltage
Ve = MIN, Vip=-05V,V|c=0 24 24
VoH High-level output voltage ! cc 1D I \Y
IoH=-bmA [V|p==1V, V|c=MAX 24 24
Vce = MIN, Vip=05V, V|c=0 04 04
\ Low-level output voltage 1 v
oL P *® loL=15mA [Vip=1V, Vic=MAX 04 04
Vi=0V, Other input at 0 V -0.5 —0.9 -05 -1
Ii(rec) Receiver input currentd Vee = MAX V=04V, Otherinputat24V -04 -0.7 —04 —0.8| mA
V=24V Other input at 0.4 V 01 03 0.1 04
Input current at V, = MIN, Vip=-05V,
put current a Strobe | - CC D 116,117 5 5| uA
] maximum input Vstrobe =45V
voltage Enable | Vcc =MAX, V=565V ‘118, "119 1 1| mA
hH High-level input current [Enable | Vo = MAX, V=24V "118,'119 40 40 | uA
Vee =MAX, V|p=05V,
. Strobe | .CC 1D 116, 117 24 24
he Low-level input current Vstrobe =04 V mA
Enable | Voo =MAX, V=04V  [118,"119 -16 —1.6 ‘
Response-time-control Veec =MAX, V|p=05V, °
WRe)y | oponset cc 1D TA = 25°C 12 mA
current (Pin 9) RCat0OV
Vce = MAX, [Ta=25°C 110
Off-state open-collector S
10foff) output current Vo =12 V. Ta = MAX S5 200 KA
P! Vip=-1v | A [sn75” 20
TA=25C_ [118,'119 £10 +10
Off-state Vce = MAX, |snss118 +40
loz (high-impedance state) Vo =0toVce, lSN551 19 +40 | uA
REat04v |TA=MAX
output current R |§\l751 18 +20
ISN75119 +20
Rt Line-terminating resistance Vee=5V [Ta=25°C 77 167 Q
Vee =MAX, V=0,
los  Short-circuit output current$ cc o Ta=25°C —-15 —80 [—15 —80 | mA
Vip=—-05V |
Supply current (dri Vee =MAX, V|p=05V
log  SupPly current (driver cc 1D ra=25°C 42 60 42 60[mA ’
and receiver combined) Vic=0 |

TUnless otherwise noted Vstrobe = 2.4 V. All parameters with the exception of off-state open-collector output current are measured with ihe
active pull-up connected to the sink output. For conditions shown as MIN or MAX, use the appropriate value specified under recommended
operating conditions.

iAII typical valuesareat Vcc =5V, Ta = 25°C, and V|c = 0.

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

9 Measurement of these characteristics on the ‘117 and ‘119 requires the driver to be disabled with the driver enable at 0.8 V.

§Not more than one output should be shorted at a time.
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TYPES SN55116 THRU SN55119, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

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

receiver section

SN55’ SN75°
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX |[MIN TYP MAX
1 Pro tion delay time, low-to-high-level output . 20 50 20 ns
PLH pagati v time, lo g P R, =400 %, See Figure 16 75
tpHyL Propagation delay time, high-to-low-evel output B 17 50 17 75 ns
tpzH Output enable time to high lgvel ‘118 R =480 Q, See Figure 14 9 15 9 20 ns
tpzL.  Output enable time to low level and Ry =250 Q, See Figure 15 16 25 16 35 ns
tpHz Output disable time from high level ‘119 R =480 Q, See Figure 14 12 20 12 30 ns
tpz Output disable time from low level only R =250 2, See Figure 15 17 25 17 35 ns
TYPICAL CHARACTERISTICS
DRIVER OUTPUT VOLTAGE DRIVER OUTPUT VOLTAGE DRIVER HIGH-LEVEL OUTPUT VOLTAGE
vs vs vs
DRIVER INPUT VOLTAGE DRIVER INPUT VOLTAGE OUTPUT CURRENT
" T 6 T 6 T
0 load Vee=5V N
Ta=25°C No load o | 25°C
5 |
[
> Vee=55V > £
1
g 4 Vee=5V g 4 2 A v
8 -} ( H \‘30&
s Vee=4.5V s 8
5 3 cc s s :, &\‘%
- - - Vi =
g gﬂ —-Ta=-55°C z %445* \
g : ) 3, 2
(] o fef—1-Ta=25"C 2
> > z
T
1 ! TaA=125C | .
0 0 0
[} 1 2 3 4 0 1 2 3 4 0 -20 40 -60 80 —100
V|—Date Input Voltage—V V{—Data Input Voltage—V 10H~—-High-Level Output Current—mA
FIGURE 1 FIGURE 2 FIGURE 3
DRIVER LOW-LEVEL OUTPUT VOLTAGE DRIVER PROPAGATION DELAY TIMES DRIVER OUTPUT ENABLE AND DISABLE TIMES
vs vs
OUTPUTV(SEURRENT FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
06 : 20 - - 30 —7—
Ta=25°C / 18 Zf‘f 305; Vee=5V
- 2 See Note 3
1 05 /| 16 |.Se¢ Figure 13 22 ote 2 A
g Vee =45V 5 " tH [ xé. //
3 o0a g —— o PLZ =
= Vee=55V £ 12 —1 3 4
3 > PHL H tPzL
g 3 i PHZ
3 03 210 S5 =
3 5 H
H S 8 °
1 o2 / E I 20 -
A ] N
H
3o =4 s
> 2 o
0 0 0
0 20 40 60 8 ' 100 120 -75 -0 —25 0 25 50 75 100 125 -75 -50 —256 0 25 50 75 100 125
10L—Low-Level Output Current—mA TA~Free-Air Temperature—"C TA—Free-Air Temperature—°C
FIGURE 4 FIGURE 5 FIGURE 6

NOTE 3: Fortpzp and tpz: R = 180 £, see Figure 14. For tpz| and tp|_z: R = 250 £, see Figure 15.
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TYPES SN55116 THRU SN55119, SN75116 THRU SN75119

DIFFEREN

TIAL LINE TRANSCEIVERS

TYPICAL CHARACTERISTICS

RECEIVER OUTPUT VOLTAGE

vs
DIFFERENTIAL INPUT V

RECEIVER OUTPUT VOLTAGE
vs

OLTAGE DIFFERENTIAL INPUT VOLTAGE
— 6 T
Vce=55V Load = 2 k2 to VE‘ Vee=5V
5L Vec-5V TA=25°C . Load = 2k|ﬂ to Ve
Vee=45V
Et >
1
s 4 4
g g Ta=125°C
£ £
2, 3, -
g H L
3 s Ta=25°C
L2 1 2
o o
= > Ta=-65°C
1 1 l l
0
-0.2 ~0.1 0 0.1 0.2 -0.2 0.1 0 0.1 0.2
V|p—Differentiat tnput Voltage—V V|p-Differential Input Voltage—V
FIGURE 7 FIGURE 8
RECEIVER PROPAGATION DELAY TIMES RECEIVER OUTPUT ENABLE AND DISABLE TIMES
vs v
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
30 30—
T T =
Vee=5V Vee=5V
RL - 4002 g gg| SeeNoted
» 25 " See Figure 16 T
: o : 2
E S0
L — )
> ] ol i L+ vz
2 TPHL P — _
315 35
2
S > | T Hz
H 3 T+ |
S 10 2 10 p———
3 b PZH
& s
5 S s
(o]
o 0
75 50 25 0 25 50 75 100 125 —75 50 —25 0 25 50 75 100 125

TA-Free-Air Temperature—"C

FIGURE 9

SUPPLY CURRENT (DRIVER AND RECEIVER}
vs

SUPPLY VOLTAGE

Ta—Free-Air Temperature-"C

FIGURE 10

SUPPLY CURRENT (DRIVER & RECEIVER)

vs
FREE-AIR TEMPERATURE

80 —— 50
No load
N 45
70| T4 = 25°C I
40
60 < B!
£ o35
i 4 z
g
£ 50 g 30
H 3
5 40 z %
2 30 8%
o ]
15 L ]
8 / 10
10 % §|-Vec=5V
0
o 1 2 3 4 5 6 7 8 75 —50 -25 0 25 50 75 100 125

Vee—Supply Voltage—V

FIGURE 11

TA—Free-Air Temperature-"C

FIGURE 12

NOTE 4: For tpzy and tpyz: R =480 Q, see Figure 14. For tpz|_and tp|_z: R = 250 Q, see Figure 15.
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TYPES SN55116 THRU SN55119, SN75116 THRU SN75119

DIFFERENTIAL LINE TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION

FROM OUTPUT TEST

UNDER TEST T—OPOINT
c -

L =30pF

INPUT

NAND
OUTPUT

AND

FROM OQUTPUT

UNDER TEST ‘I
T C_=30pF

TEST
O pOINT

R
(See Note B)

LOAD CIRCUIT

INPUT

OUTPUT

OUTPUT
Vor
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
FIGURE 13~tp| i and tpj (DRIVERS ONLY) FIGURE 14—tpzy and tpyz
5V TEST
POINT 5V
R =260 2
FROM OUTPUT
TEST
UNDER TEST POINT
Cp =30pF FROM OUTPUT
‘ l *  (See Note B) UNDER TEST
= (See Note C)
CL =30pF
LOAD CIRCUIT ’ I > (See Note B)
LOAD CIRCUIT
<65ns
- T T W
! B INPUT
: (See Note E) (See Note E)
] A
! le-tpLz
| Votf =5V
| ! o VOH
OUTPUT 0._5‘V
o voL OuTPUT
-1 - VoL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
FIGURE 15—tpz) and tpL2 FIGURE 16—tp_H and tpy (RECEIVERS ONLY)
NOTES: A. Input pushes are supplied by generators having the following characteristics: Zg ¢ = 50 £, PRR =500 kHz, t,, = 100 ns.
B. Cp includes probe and jig capacitance,
C. All diodes are 1N3064 or equivalent.
D. When testing the ‘116 and ‘118 receiver sections, the response-time control and the termination resistor pins are left open.
E

. For’116and ‘118, Vy =3V, V| =-3V,theAinputisatO V.

For 118 and ‘119, V=3V, V| =0V, the Ainputisat 1.5 V.

TEXASI INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222



INTERFACE
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TYPES SN55121, SN55122, SN75121, SN75122
DUAL LINE DRIVERS AND TRIPLE LINE RECEIVERS

BULLETIN NO. DL-S 7412049, SEPTEMBER 1973—-REVISED APRIL 1974

LINE CIRCUITS
e Designed for Digital Data Transmission over Coaxial Cable, Strip Line,

or Twisted Pair

e Designed for Operation with 50-Q to 500-Q2 Transmission Lines
e TTL Compatible with Single 5-V Supply

additional features of SN55122, SN75122
line receivers

additional features of SN55121, SN75121
line drivers

® Plug-In Replacement for Signetics 8T13 e Plug-In Replacement for Signetics 8T 14
e 24-V Outputat IoH = —75 mA e Built-In Input Threshold Hysteresis
e Uncommitted Emitter-Follower Output e High Speed . .. Typical Propagation
Structure for Party-Line Operation Delay Time = 20 ns
e  Short-Circuit Protection e Independent Channel Strobes
e AND-OR Logic Configuration e Input Gating Increases Application
e High Speed . . .Maximum Propagation Delay Flexibility
Time = 20 ns e Fanout to 10 Series 54/74 Standard Loads
SN55121, SN75121 SN55122, SN75122
JORN JORN
DUAL-IN-LINE PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)
Vee 2F 2E 2D 2c 28 2A 2y vee 1S R 1Y 3A 38 3R 3y
16 [15] {14 (13| {12 {n| Jwf |9 6] [15] |14
1 2 3 4 5 6 17 8 1 2 3 4 5 6 ) 8
1A 1B 1c 10 1€ 1F v GND 1A 1B 2R 2s 2A 28 2y GND

description

The SN55121, SN75121 dual line drivers and the SN55122, SN75122 triple line receivers are designed for digital data
transmission over lines having impedances from 50 to 500 ohms. They are also compatible with standard TTL logic and
supply voltage levels.

The low-impedance emitter-follower outputs of the SN55121, SN75121 will drive terminated lines such as coaxial cable
or twisted pair. Having the outputs uncommitted allows wired-OR logic to be performed in party-line applications.
Qutput short-circuit protection is provided by an internal clamping network which turns on when the output voltage
drops below approximately 1.5 volts. All of the inputs are in conventional TTL configuration and the gating can be
used during power-up and power-down sequences to ensure that no noise is introduced to the line.

The SN55122, SN75122 have receiver inputs with built-in hysteresis to provide increased noise margin for single-ended
systems. The high impedance of this input presents a minimum load to the driver and allows termination of the
transmission line in its characteristic impedance to minimize line reflection. An open line will affect the receiver input
as would a low-level input voltage and the receiver input can withstand a level of —0.15 volt with power on or off. The
other inputs are in TTL configuration. The S input must be high to enable the receiver input. Two of the line receivers
have A and B inputs which, if both are high, will hold the output low. The third receiver has only an A input which, if
high, will hold the output low.
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TYPES SN55121, SN55122, SN75121, SN75122
DUAL LINE DRIVERS AND TRIPLE LINE RECEIVERS

SN55121, SN75121 FUNCTION TABLE SN55122, SN75122 FUNCTION TABLE
INPUTS OUTPUT H = high level INPUTS OUTPUT

A B C D E F Y L = low level A Bt R s Y
H H H H X X H X = irrelevant H H X X L
X X X X H H H X X L H L
ALL OTHER INPUT L L X H X H
COMBINATIONS L X X L H
X L H X H
X L X L H

tB input and last two lines of the function table are applicable
to receivers 1 and 2 only.

SN55121, SN75121 schematic (each driver)

(16)

Vee L2
< l> < (. <>
TO OTHER 4k 3 3 4ka 3 33600 : Ba
LINE DRIVER 9 9 9 5
y
w0, FFFF H; i y
A —¢ . g
2,11
gzt 1 Y
3,12) '
c
b {4.13) v oo
E (5, 14) ‘L >———V
F 1815 S i: ) 4 s
(8) 4 X3
GND 7S L ¢o oo
TO OTHER /J7
LINE DRIVER
SN55122, SN75122 schematic (each receiver)
1
vee ae g O P .
L
TO OTHER__T g 800 © 3 58 2
RECEIVERS -
J/‘ '
(14,3, 10) ¢
[ 13.7.9) ,
) 4 *—
V) * — V\—@
15, 4,11
s 154,11
(8)
GND (1,5,12)
A -
TO OTHER g 287 |
RECEIVERS
V. - . Vgg bus
is input is provided for receivers 1 and 2 only. /J7
Resistor values shown are nominal.
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TYPES SN55121, SN75121
DUAL LINE DRIVERS

SN55121, SN75121 absolute maximum ratings over operating free-air temperature range
(unless otherwise noted)

Supply voltage, VG (see Note 1) 6V
Input voltage 6V
Output voltage 6V
Continuous total d|$snpat|on at (or below) 25 C free -air temperature (see Note 2) . 1w
Operating free-air temperature range: SN55121 —55 C to 125 C
SN75121 0°C to 75°C
Lead temperature 1/16 inch from case for 60 seconds: J package 300°C
Lead temperature 1/16 inch from case for 10 seconds: N package 260°C
SN55121, SN75121 recommended operating conditions
MIN NOM MAX UNIT
Supply voltage, Vcc 4.75 5 525 \Y)
High-level output current, loy . . —75 mA
Operating free-air temperature, Ta: SN55121 —55 125 °c
SN75121 0 75 °C
SN55121, SN75121 electrical characteristics over recommended operating free-air temperature range,
Ve =4.75 V to 5.25 V (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN MAX |UNIT
VIH High-level input voltage 2 \%
ViL Low-level input voltage 08 Vv
Vik {nput clamp voltage Vec =5V, Iy =—12mA -1.5| V
V(BR)! Input breakdown voltage Ve =5V, I} =10mA 5.5 \2
VoH  High-level output voltage ViH=2V, loH=—75mA, See Note 3 24 v
loH High-level output current A ViH =45V, VoH=2V. —100 —250 | mA
Ta=25°C, See Note 3
loL Low-level output current VIL=08V, VgL=04V, See Note 3 —800 | uA
10(off) Off-state output current Vce =0, Vo=3V 500 | uA
I High-level input current V=45V 40 | uA
L Low-level input current =04V -0.1 —16| mA
los Short-circuit output current¥ Vec=5V, Ta=25C —-30| mA
IccH  Supply current, outputs high Vee=5.25V, Allinputsat2V, Outputs open 28| mA
lccL  Supply current, outputs low Vee =5.25V, Allinputsat 0.8V, Outputs open 60| mA
iNot more than one output should be shorted at a time.
SN55121, SN75121 switching characteristics, VCCc =5 V, TA = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX (UNIT
tpH Propagation delay time, low-to-high-level output RL =379, Cp=15pF, 1 20
tPHL Propagation delay time, high-to-low-level output See Figure 1 8 20 ne
tpLH Propagation delay time, low-to-high-level output R =37, Cg =1000pF, 22 50
tpHL. Propagation delay time, high-to-low-level output See Figure 1 20 50 ns

NOTES:

1. Voltage values are with respect to network ground terminal.
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section,

which starts on page 18. In the J package, SN55121 chips are alloy-mounted; SN75121 chips are glass-mounted.
3 The output voltage and current limits are guaranteed for any appropriate combination of high and low inputs specified by the

function table for the desired output.
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TYPES SN55122, SN75122
TRIPLE LINE RECEIVERS

SN55122, SN75122 absolute maximum ratings over operating free-air temperature range
(unless otherwise noted)

Supply voltage, Vg (seeNote 1) . . . . . . . . . . . . . . . . .. .. ... .. ..... bV
Inputvoltage: Rinput . . . . . . . . . L L L L L e e e e e 6V
A,B,orSinput . . . . . . . . . . . . .. .. ... .... 585V

Outputvoltage . . . . . . . . . .. e e e e e e 6V
Output current . . . e e . . . . . .. f100mA
Continuous total dussmatlon at (or below) 25 C free -air temperature (see Note 6) e e .. 1w
Operating free-air temperature range: SN55122 . . . . . . . . . . . . . . . . .. .. —55 Cto 125°C
SN75122 . . . . . . . ... ... ......... 0Cto75°C

Storage temperature range . . . e . . .. ... .... -—65Cto150°C
Lead temperature 1/16 inch from case for 60 seconds J package e e e e e e ... .. ... .. 300C
Lead temperature 1/16 inch from case for 10 seconds: Npackage . . . . . . . . . . . . . . . . . 260°C

SN55122, SN75122 recommended operating conditions
MIN NOM MAX UNIT

Supply voltage, VCC - - - - « . . . . oo oo 4.75 5 525 \%
High-level outputcurrent, oy . . . . . . . . . . . . . . . ... L. —500 uA
Low-level output current, lo. . . . e e e e e e 16 mA
QOperating free-air temperature, Ta: SN 55 1 22 e e e e e e e e -55 125 °c
SN75122 . . . . . . e 0 75 °c

SN55122, SN75122 electrical characteristics over recommended operating free-air temperature range,
Vee = 4.75 V to 5.25 V (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
ViH High-level input voltage A,B,R,orS 2 \"
ViL Low-level input voltage AB,R,ors 0.8 \"
VT4—VT_ Hysteresist R Vec=5V, Ta=25°C 03 06 v
Vik Input clamp voltage AB,orS Vee=5V, Ih=—12mA —-15| V
V(BR)I Input breakdown voltage AB,orS Vee=5V, I} =10mA 5.5 v
ViH=0V, V=08V, IgH=—500uA, 26
VoH High-level output voltage See Note 3 \%
Vita)=0V,  Vyg)=0V, Vig) =2V, 26
VI{R) = 1.45 V (See Note 4), Ign = —500 A
Vig=2V, ViL=08YV, lgL =16 mA, 04
VoL Low-level output voltage See Note 3 \Y
Via) =0V,  Vig)=0V, Vyg)=2V, 04
V|(R) = 1.45 V (See Note 5), IgL =16 mA
IH High-level input current AB, or S ViZ45Vv 40 kA
R V=38V 170
TN Low-level input current AB,orS V=04V -0.1 —1.6 | mA
los Short-circuit output current Vee =5V, Ta=25°C —50 —100 | mA
Icc Supply current Vecc=5.25V 72 [ mA

THysteresis is the difference between the positive-going input threshold voltage, V4, and the negative-going input threshold voltage, Vy_. See
Figure 4.
Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.
NOTES: 1. Voltage values are with respect to network ground terminal.
3. The output voltage limits are quaranteed for any appropriate combination of high and low inputs specified by the function table
for the desired output,
4. Receiver input was at a high level immediately before being reduced to 1.45 V.
5. Receiver input was at a low level immediately before being raised to 1.45 V.
6. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section,
which starts on page 18. In the J package, SN55122 chips are alloy-mounted; SN75122 chips are glass-mounted.
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TYPES SN55121, SN55122, SN75121, SN75122
DUAL LINE DRIVERS AND TRIPLE LINE RECEIVERS

SN55122, SN75122 switching characteristics, Vcc=5V, Ta =25°C

PARAMETER TEST CONDITIONS MIN  TYP MAX |UNIT
tpLH Propagation delay time, low-to-high-level output from R input . 20 30
" — - " See Figure 2 ns
tpHL Propagation delay time, high-to-low-level output from R input 20 30

PARAMETER MEASUREMENT INFORMATION

—el  je—<5ns —=  fe—=<5ns
3V Vee [ |

—+ — — — — 3V
PULSE
GENERATOR
(See Note A) OUTPUT
CL
(See Note B)
TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 1-SN55121, SN76121 SWITCHING TIMES
Vee 26V
PULSE
GENERATOR
(See Note A)

QUTPUT

{See Note B) _L_

TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 2—-SN55122, SN75122 SWITCHING TIMES
NOTES: A. The pulse generators have the following characteristics: Zout = 50 £, t,, = 200 ns, duty cycle = 50%.
B. Cy_ includes probe and jig capacitance.

TYPICAL CHARACTERISTICS
SN55121, SN75121 SN55122, SN75122
OUTPUT CURRENT vs OUTPUT VOLTAGE OUTPUT VOLTAGE vs INPUT VOLTAGE

—300 T T 4.0 T T
Vce=5V Vee=5V
ViH=2V 35 No load -
—250 Ta =25°C Ta=25°C
< 3.0
>
& 200 AN ¢
P 2 25
o =
5 S
S —150 = 20
- 3
: N £ Ml I
<|3 ~100 9
o
° \ > 1.0
-50
H \ 05
0 0
0 05 1 15 2 25 3 35 4 45 5 0 02 040608 1 12 14 16 18 2
Vo—Output Voltage—V V|—Input Voltage—V
FIGURE 3 FIGURE 4
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TYPES SN55121, SN55122, SN75121, SN75122
DUAL LINE DRIVERS AND TRIPLE LINE RECEIVERS

TYPICAL APPLICATION DATA

I
|
|
| N r—-—————— -

75-Q COAXIAL
75-2 COAXIAL CABLE CABLE

-
=
w
[%2]
z
o
o
-
N
N

L
|
]

FIGURE 5—SINGLE-ENDED PARTY LINE CIRCUITS

_____ ViH

R !

INPUT ' TH, vy
ViL

|
|
|
|

~~ Vo
OUTPUT

VoL

The high gain and built-in hysteresis of the
SN55122 and SN75122 line receivers enable
them to be used as Schmitt triggers in squaring
up pulses.

FIGURE 6—PULSE SQUARING
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INTERFACE
CIRCUITS

TYPES SN75123, SN75124
DUAL LINE DRIVER AND TRIPLE LINE RECEIVER

BULLETIN NO. DL-S 7412043, SEPTEMBER 1973—REVISED APRIL 1974

LINE CIRCUITS
o Meet IBM System 360 Input/Output Interface Specifications
e Operate from Single 5-V Supply
e TTL Compatible

additional features of SN75123 line driver additional features of SN75124 line receiver

e Plug-In Replacement for Signetics 8T23 e  Plug-In Replacement for Signetics 8T24
3.11-V Output at IoH = —59.3 mA e Built-In Input Threshold Hysteresis
o Uncommitted Emitter-Follower Qutput e High Speed . . . Typical Propagation
Structure for Party-Line Operation Delay Time = 20 ns
e Short-Circuit Protection e Independent Channel Strobes
e AND-OR Logic Configuration e Input Gating Increases Application
Flexibility
SN75123 SN75124
JORN JORN
DUAL-IN-LINE PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)
Vce 2F 2E 2D 2C 2B 2A 2y Vce 18 1R 1Y 3A 3s 3R 3y
16 15 14 13 12 n 10 9 16 15 14 13 12 n 10 9

1 2 3 4 5 6 18 1 213 |a 5 6 7 8
1A 1B 1c 10D 1E 1F 14 GND 1A 18 2R 28 2A 2B 2y GND
description

The SN75123 dual line driver and the SN75124 triple line receiver are both specifically designed to meet the
input/output interface specifications for IBM System 360. They are also compatible with standard TTL logic and
supply voltage levels.

The low-impedance emitter-follower outputs of the SN75123 will drive terminated lines such as coaxial cable or twisted
pair. Having the outputs uncommitted allows wired-OR logic to be performed in party-line applications. Output
short-circuit protection is provided by an internal clamping network which turns on when the output voltage drops
below approximately 1.5 volts. All of the inputs are in conventional TTL configuration and the gating can be used
during power-up and power-down sequences to ensure that no noise‘is introduced to the line.

The SN75124 has receiver inputs with built-in hysteresis to provide increased noise margin for single-ended systems.
An open line will affect the receiver input as would a low-level input voltage and the receiver input can withstand a level
of —0.15 volt with power on or off. The other inputs are in TTL configuration. The S input must be high to enable the
receiver input. Two of the line receivers have A and B inputs which, if both are high, will hold the output low. The
third receiver has only an A input which, if high, will hold the output low.
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TYPES SN75123, SN75124
DUAL LINE DRIVER AND TRIPLE LINE RECEIVER

SN75123 FUNCTION TABLE SN75124 FUNCTION TABLE
INPUTS OUTPUT H = high level A ':fU;S s °U';PUT
A B C D E F Y L = low level
H H H H X X H X = irrelevant H H X X L
X X X X H H H X X L H L
ALL OTHER INPUT L L X H X H
COMBINATIONS L x X L H
X L H X H
X L X L H
tg input and last two lines of the function table are applicable
to receivers 1 and 2 only.
SN75123 schematic (each driver)
vee (e _ )
3 < <3 < 3 4
TO OTHER a3 3 Sake g 3300 3 Ba
LINE DRIVER 91 91 1 b '

NN "-l: Y J
—
B(2,1‘|)

¢
3o To 3
o 413 g E
£ (5.14) T 7.9,
F (6, 15) !F :>
2 Ax
ano B & o o—o— 1

98 L g
TO OTHER /J7

LINE DRIVER

~

AA

VWV

V-

AAA

SN75124 schematic (each receiver)

vee 199 o o _ '
TO OTHER : ; s ake 800 2 3580
RECEIVER 1 < < 1 1
‘ 3
: ] .
R 14,310 ¢
(13,7,9)
y Y
s
Y il
5,4, 11
s 1 )
(8)
GND
A (1,5,12)
TO OTHER g (281t ] k
RECEIVERS
- S

V...Vccbus 7

1B inputis provided on receivers 1 and 2 only
Resistor values shown are nominal
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SN75123
DUAL LINE DRIVER

SN75123 absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vgc (seeNote 1) . . . . . . . . . . oL oL L 0L L Lo 7V
Inputvoltage . . . . . . . . . . . . . . . . . . . . ... ... .. ... . bbYV
Output voltage A e e e e e e e 7V
Continuous total dlSSIpathn at (or below) 25 C free -air temperature (see Note 2) TR
Operating free-air temperaturerange . . . . . . . . . . . . . . . . v . .. ... ... 0°Cto75°C
Storage temperature range . . . . .. .. ....... —65Cto150°C
Lead temperature 1/16 inch from case for 60 seconds J package e e e 300°C
Lead temperature 1/16 inch from case for 10 seconds: N package . . . . . . . . . . . . . . . . . 260°C

SN75123 recommended operating conditions
MIN NOM MAX UNIT

Supply voltage, Ve . . . S 3 4 ) 5 5.25 \Y
High-level output current, IQH e e e e e e e e e e e —100 mA
Operating free-air temperature, To . . . . . . . . . . . . . . . . . . .. 0 75 °c

SN75123 electrical characteristics, VCC = 4.75 V t0 5.25 V, Ta = 0°C to 75°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
ViH High-level input voltage 2 \")
ViL Low-level input voltage 0.8| V
Vik Input clamp voltage Vee=5V., I =-12mA —-1.5( V
V(BRI Input breakdown voltage Vee=5V, I)=10mA 5.5 v
5
VoH High-level output voltage Vee=5V. ViR=2V, TA- 2? c 3 3 v
IoH = —59.3 mA, See Note 3 TA=0Cto75°C | 29
) Vec=5V, ViH=45V, VoH=2V,
1oH High-level output current Ta < 25°C, See Note 3 -100 —250| mA
VoL Low-level output voltage V=08V, loL = —240 A, See Note 3 0.15] V
10(off) Off-state output current Vce=0, Vo=3V 40| pA
WH High-level input current V| 45V 40| upA
[ITH Low-level input current =04V -0.1 —1.6| mA
los Short-circuit output current VCC =5V, Tp=25°C —30| mA
. Vec=5.25V, All inputsat2 V,
IcCcH Supply current, outputs high 28 mA
Outputs open
Vec=5.25V, All inputs at 0.8 V,
fccL Supply current, outputs tow 60 mA
Outputs open
$ Not more than one output should be shorted at a time.
SN75123 switching characteristics, Vcc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
tpH Propagation delay time, low-to-high-level output RL=50%, C) =15pF, 12 20 ns
tpHL Propagation delay time, high-to-low-level output See Figure 1 12 20
tpH Propagation delay time, low-to-high-level output RL=50¢%, C|=100pF, 20 35 ns
tpHL Propagation delay time, high-to-low-level output See Figure 1 15 25

NOTES: 1. Voltage values are with respect to network ground terminal,
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, which
starts on page 18, In the J package, SN75123 chips are glass-mounted.
3. The output voltage and current limits are guaranteed for any appropriate combination of high and low inputs specified by the
function table for the desired output,

TEXAS NlNSTRUM ENTS
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TYPE SN75124

TRIPLE LINE RECEIVER

SN'75124 absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, V¢ (see Note 1) 7V
Input voltage: R input with V¢ applied 7V
R input with V¢ not applied 6V
A, B, or S input 55V
Output voltage 7V
Output current +100 mA
Continuous total dlssapanon at (or below) 25 C free-alr temperature (see Note 4) . Tw
Operating free-air temperature range 0 Cto 75°C
Storage temperature range —65°C to 150°C
Lead temperature 1/16 inch from case for 60 seconds J package 300°C
Lead temperature 1/16 inch from case for 10 seconds: N package 260°C
SN75124 recommended operating conditions
MIN NOM MAX UNIT
Supply voltage, Ve 475 5 525 \
High-level output current, IQH —800 UA
Low-level output current, IQ| 16 mA
Operating free-air temperature, TA 0 75 °C
SN75124 electrical characteristics, VcC = 4.75 V t0 5.25 V, Ta = 0°C to 75°C (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN  TYP MAX [UNIT
ViH High-leve! input voltage AB,orS 2 \Y
R 1.7
AB,orS 0.8
ViL Low-level input voltage R o7 \4
Vr4+—Vy— HysteresisT R Vee=5V, Ta=25"C 0.2 04 v
ViK Input clamp voltage AB,orS | Vec=5V, h==12mA -15| V
V(BRI Input breakdown voltage AB,orS| Vcc=5V, Iy =10mA 55 \Y
. ViH = Vg min, ViL=V|Lmax, IoH =—800uA,
VOoH High-level output voltage See .Note 3 2.6 \"
VoL Low-level output voltage VIH=Vimin, - Vi =Viemax, - lol =16 mA, 04| Vv
See Note 3
Input current at V= 5
] . . R mA
maximum input voltage V=6V, Vee=0 5
H High-level input current AB orS|Viz45V 40 MA
R =311V 170
e Low-level input current AB,orS| V=04V —0.1 —-1.6 | mA
los Short-circuit output current Vec=5V, Ta =25°C —50 —100 | mA
lcc Supply current Vec=5.25V 72| mA

THysteresis is the difference between the positive-going input threshold voltage, VT, and the negative-going input threshold voltage, Vy_. See

Figure 4.

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

SN75124 switching characteristics, Vcc =5V, Ta = 25°C

PARAMETER

TEST CONDITIONS

UNIT

tpLH Propagation delay time, low-to-high-level output from R input

tpHL Propagation delay time, high-to-low-level output from R input

See Figure 2

MIN TYP MAX
20 30
20 30

ns

NOTES: 1.

Voltage values are with respect to network ground terminal.

3. The output voltage and current limits are guaranteed for any appropriate combination of high and low inputs specified by the
function table for the degired output.
4. For operation above 25 C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section,
which starts on page 18. In the J package, SN75124 chips are glass-mounted
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TYPES SN75123, SN75124
DUAL LINE DRIVER AND TRIPLE LINE RECEIVER

PARAMETER MEASUREMENT INFORMATION

PULSE
GENERATOR
(see Note A)

ouTPUT tPLH —fe——e

4 I
SR = Cp
50 Q2 | (See Note B)  ( yrpyT

TEST CIRCUIT VOLTAGE WAVEFORMS

FIGURE 1-SN75123 SWITCHING TIMES

Vee 26V

845§

PULSE
GENERATOR

1N3064

(see Note A [_ OUTPUT
<
1) PR o o
F
1= 1_ — 30pF ] OUTPUT
(See N B)
= = = ee Note 4 VoL
TEST CIRCUIT VOLTAGE WAVEFORMS

FIGURE 2—-SN75124 SWITCHING TIMES

NOTES: A. The pulse generator has the following characterisitcs: Zg ;¢ ® 50 £, t,,, = 200 ns, duty cycle = 50%.
B. C\_includes probe and jig capabitance.

TeEXAS INSTRUMENTS
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TYPES SN75123, SN75124
DUAL LINE DRIVER AND TRIPLE LINE RECEIVER

TYPICAL CHARACTERISTICS

SN75123 SN75124
OUTPUT CURRENT OUTPUT VOLTAGE
Vs Vs
OUTPUT VOLTAGE RECEIVER INPUT VOLTAGE
—300 —T——— 40—
Vee=5V "Vee=5V
All inputs at 2 V 35 - No load
—250 | Tp =25°C Ta =25°C
< \ > 3.0
T —200 @
2 N § 25
= o
>
§ —150 N = 20 VT VTs
g \ g 15
2
3 100 ?
| )
)8 ) \ 2 10
—50
\ 05
[t
0 0
005 1 15 2 25 3 35 4 45 5 0 0204 0608 1 121416 18 2
Vo—Output Voltage V V|—Input Voltage—V
FIGURE 3 FIGURE 4
TYPICAL APPLICATION DATA
A h
¢ |
b —t+ | 95.0 COAXIAL CABLE M _ - M
| o= o1
E | |
E | | 3% 953 [
L—Zssnvszs g |° “1 1
| |
L 1/3SN75124
FIGURE 5—~UNBALANCED LINE COMMUNICATION USING “123 AND "124

TEXxAs INSTRUMENTS
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INTERFACE
CIRCUITS

TYPES SN75125, SN75127

SEYEN-CHANNEL LINE RECEIVERS

BULLETIN NO. DL-S 7712457, JANUARY 1977

Meets IBM 360/370 1/0 Specification
Input Resistance . . .7 kQ to 20 kQ
Output Compatible with DTL or TTL
Schottky-Clamped TransistorsT
Operates from Single 5-V Supply

High Speed . . . Low Propagation Delay

Ratio Specification for Propagation Delay
Time, Low-to-High/High-to-Low
Seven Channels in one 16-Pin Package

Standard Ve and Ground Positioning
on SN75127

description

The SN75125 and SN75127 are monolithic seven-
channel line receivers designed to satisfy the require-
ments of the IBM System 360/370 input/output
interface specifications. Special low-power design and
Schottky clamped transistors allow for low supply-
current requirements while maintaining fast switching
speeds and high-current TTL outputs. The SN75125
and SN75127 are characterized for operation from
0°C to 70°C.

schematic (each receiver)

SN75125

J OR N DUAL-IN-LINE PACKAGE
(TOP VIEW)

iy Vecc 3y 4y 5Y  6Y 7Y 2y

Bl juljujrijnljwl]s

|

logic: Y =A

SN75127
J OR N DUAL-IN-LINE PACKAGE
(TOP VIEW)

vee Y 2Y 3V 4y BY &Y 7Y

W[l pnijn}]9

logic: Y = A

COMMON CIRCUITRY

» TO OTHER

A
INPUT

12k
NOM

TO OTHER

CHANNELS

TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 5012 o

DALLAS, TEXAS 75222

tintegrated Schottky-Barrier diode-
clamped transistor is patented by 99
Texas Instruments. U. S. Patent
Number 3,463,975.



TYPES SN75125, SN75127
SEVEN-CHANNEL LINE RECEIVERS

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

Supply voltage, Voo (seeNote 1) . . . . . . . . . . . L Lo e e e e e e e s TV
Input voltagerange: SN76126 . . . . . . . . . . . . . . v v v v v v v ... —01BVIOTV

SN75127 . . . . . e e e .. ... —2Vto?7V
Continuous total dissipation at (or below) 25 C free -air temperature (see Note 2) e e e e . . .. . . 800mMmW
Operating free-air temperature range . . . . .« . . . .« . .t e e e e e e e e e 0°C to 70°C
Storage temperature range . . . . . . . . ... .......-85Cto150°C
Lead temperature 1/16 inch from case for 60 seconds J package e e e e .. ... .....300°C
Lead temperature 1/16 inch from case for 10 seconds: N package . . . . . . . . . . . . . . . . . . 260°C

NOTES: 1. All voltage values are with respect to network ground terminal.
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which
starts on page 18. In the J package, SN75125 and SN75127 chips are glass-mounted.

recommended operating conditions

MIN NOM MAX UNIT
Supplyvoltage, Ve . . . . . . . . . . . . . ... ... ... 45 5 5.5 \

High-level output current, IQH —-0.4 mA
Low-level output current, IQL 16 mA
Operating free-air temperature, TA 0 70 °c

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

PARAMETER TEST CONDITIONS MIN  TYP i MAX UNIT
ViH High-level input voltage 1.7 \
Vi Low-level input voltage 0.7 \
VoH High-level output voltage Veec=45V, VL=07V, loH = —0.4 mA 2.4 3.1 v
VoL Low-level output voltage Vec=45V, V=17V, loL =16 mA 0.4 0.5 \
HWH High-level input current Vee=55V, V=311V 0.3 0.42 mA
he Low-level input current Vee=55V, V=015V —0.24 mA
los Short-circuit output current¥ Vec=55V, Vp=0 —18 —60 | mA
. Vcc=4.5V,0V,or open,
r Input resistance
! AV, =015V t04.15V 7 20| ke
Vee=55V, | =—-0.4 mA,
ce OH 15 2% | mA
All inputs at 0.7 V
Icc Supply current
Vee=55V, IoL=16mA, .
All inputs at 4 ¥ 2 mA
TAll typical values are at Vec = 5 V, T = 25°C.
#Not more than one output should be shorted at a time.
switching characteristics, Vcc =5V, Ta = 25°C
PARAMETER . TEST CONDITIONS MIN  TYP MAX | UNIT
tPLH Propagation delay time, low-to-high-level output 7 14 25 ns
tPHL Propagation delay time, high-to-low-level output 10 18 30 ns
tPLH RL=400Q, Cj =50pF,
— io of ti lay ti .3 ns
AL Ratio of propagation delay times See Figure 1 0.5 0.8 1
tTLH Transition time, low-to-high-level output 1 7 12 ns
tTHL Transition time, high-to-low-level output 1 3 12 - ns
100 TEXAs INSTRUMENTS
CORPORATED
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TYPES SN75125, SN75127
SEVEN-CHANNEL LINE RECEIVERS

PARAMETER MEASUREMENT INFORMATION

RL =400 Q
(See Note C)

PULSE
GENERATOR
(See Note A)

L=50 pF

T (See Note B)

|NPUT Bouo 90% TI_ — — —— — — — 3\
I 07v 17V X
10% I 10%
ov

—'PHL —'PLH
— " v
2v ! 1HF2v OH
Ix15Vv 12v 4|
OUTPUT | 08V 08V |
. . T T T T Ve
—» il —»I LM
VOLTAGE WAVEFORMS
FIGURE 1
NOTES: A. The pulse generator has the following characteristics: Zgyt = 50 2, PRR = 5 MHz.
B. Cy includes probe and jig capacitance.
C. All diodes are TN3064 or equivalent.
TYPICAL CHARACTERISTICS
VOLTAGE TRANSFER CHARACTERISTICS VOLTAGE TRANSFER CHARACTERISTICS
5 — 5 r T T
T Veo=58V
O
Tp=70C— . mem s—)
' Veg=5V
4 ) 4 \} + El
>| >| cc=45V
o @
g 3 g 3
S 5
> Ta=25°C >
E] 5
£ 2 g,
3 =3
1 3
(©]
> Ta=0°C — ~
1 1
L. Vec=5V No Load
No Load Ta=25°C
0 | — 0 L1
0 1 2 0 1 2
V|—Input Voltage—V V|—Input Voltage—V
FIGURE 2 FIGURE 3

TEXASININSTRU[M ENTS 101

CORPORATE
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222




TYPES SN75125, SN75127
SEVEN-CHANNEL LINE RECEIVERS

TYPICAL CHARACTERISTICS

INPUT CURRENT
Vs
INPUT VOLTAGE
04
[T 1
Vge =5V /
I No Load V4
_ o
< o3l Ta=25°C /
| /
g /
3 /
= 02 7
2 /
T 4
0.1
0

4] 1 2 3 4 5
V—Input Voltage—V

FIGURE 4
LOW-LEVEL OUTPUT VOLTAGE SUPPLY CURRENT
Vs Vs
OUTPUT CURRENT ' SUPPLY VOLTAGE
0.6 I 30
> o5 L \\;FS;\E;V ” ﬁll seven channels /
c‘» . Ta - 25°C — No Load°
E < Tp=25°C /
>° 0.4 é, 20 -
= s All inputs
g 03 S at4 Vv
3 o - ¢ 15
< / & /\/ rT/
) >
1 02 e 2 10 / |
_C|>, 8 % All inputs
6’ 04 5 at0.7 Vv
>
0 0
0 5 10 15 20 0 1 2 3 4 5 6
Io—Output Current—mA Vcc—Supply Voltage—V
FIGURE 5 FIGURE 6
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FUTURE PRODUCT TYPE SN75126
TO BE ANNOUNCED ' SINGLE-ENDED LINE DRIVER

JANUARY 1977

® Meets IBM System 360/370 Input/Output
Interface Specifications (GA22-6974-3)

e TTL and CMOS Input Compatibility
e Party-Line Operation

e 3.11-V Min Output at IoH = —60 mA
e Schottky Circuitry

description

The SN75126 is a line driver that meets IBM System 360/370 |/O Specification GA22-6974-3. Schottky-diode-clamped

transistorst are used for fast switching speeds. It has a guaranteed output of 3.11 volts minimum at an loH of —60 mA.

The SN75126 will be characterized for operation from 0°C to 70°C.

packages: J or N dual-in-line package

tintegrated Schottky-Barrier diode-
TEXAS lNSTRUMENTS clamped transistor is patented by
INCORPORATED Texas Instruments. U. S. Patent

POST OFFICE BOX 5012 » DALLAS, TEXAS 75222 Number 3,463,975.
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INTERFACE
CIRCUITS

TYPES SN75128, SN75129
EIGHT-CHANNEL LINE RECEIVERS

BULLETIN NO. DL-S 7712457, JANUARY 1977

o Meets IBM 360/370 1/0O Specification

e Input Resistance . .. ... 7 kQ to 20 kQ
e Output Compatible with DTL or TTL
e Schottky-Clamped Transistorst

e Operates from a Single 5-Volt Supply

e High-Speed . .. Low Propagation Delay
e Ratio Specification . . . tPL. H/tPHL

e Common Strobe for Each Group of
Four Receivers

e SN75128 Strobe . . . Active-High
SN75129 Strobe . . . Active-Low

description

The SN75128 and SN75129 are eight-channel line
receivers designed to satisfy the requirements of the
input-output interface specification for |BM 360/370.
Both devices feature common strobes for each group
of four receivers. The SN75128 has an active-high
strobe; the SN75129 has an active-low strobe. Special
low-power design and Schottky-diode-clamped
transistorst allow low supply-current requirements
while maintaining fast switching speeds and high-
current TTL outputs. The SN75128 and SN75129 are
characterized for operation from 0°C to 70°C.

SN75128
JOR N DUAL IN-LINE PACKAGE
(TOP VIEW)
Vee v 2v 3v avy 5Y e 7Y 8Y. 2s

positive logic: Y = A_S

SN75129
J OR N DUAL IN-LINE PACKAGE
(TOP VIEW)
Vec v 2y 3y av sy 6 v 8Y 25

positive logic: Y = /@

TENTATIVE DATA SHEET

on a new product. Texas Instruments reserves
the right to change specifications for this
product in any manner without notice.

INCORPORATE
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 Number 3,463,975,

Tintegrated Schottky-Barrier diode-

This document provides tentative information TEXAS ]N ST RUDN’ ENTS clamped transistor is patented by

Texas Instruments. U.S. Patent
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TYPES SN75128, SN75129
EIGHT-CHANNEL LINE RECEIVERS

schematic (each receiver)

+—oVce

150
NOM

INPUT VJ ouTPUT
o= — S i v
: v I
lv 17kQ ! ! [
. NOM | |
12kQ ¢ |
now 11 ,swz&zl_zi__.,{ |
. * < o GND
| SN75128 ! | e ———— /717
| : - |
! ) F
i St
lNl;uTc ; i P | | )
. i I 3
| L_¥J 1| b
1 ONE OF TWO H
Lo ... 7 ONEOFTWO | |
| | common
i CIRCUITRY
e =
v v
TO THREE — /
OTHER TO SEVEN
CHANNELS OTHER CHANNELS

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

Supply voltage, Vec (see Note 1) . . . . . . . . . . . L L. .. .7V
Alinputvoltage range . . . . . . . . . L ... —0 15Vto7V
Strobe input voltage . . . Y V)
Continuous total dissipation at (or below) 25 C free-alr temperature (see Note 2) e e e . . . . . . . 800mMmwW
Operating free-air temperaturerange . . . . . . . . . . . . . . . . . ... .. .. .. 0Cto70°C
Storage temperature range . . . . e e . . . . . . .....-B5Cto150°C
Lead temperature 1/16 inch from case for 60 seconds J package e e e e e e ... ... ... .300°C
Lead temperature 1/16 inch from case for 10 seconds: Npackage . . . . . . . . . . . . . . . . . .280°C

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

2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which
starts on page 18. In the J package, SN75128 and SN75129 chips are glass-mounted.

recommended operating conditions

MIN NOM MAX UNIT

Supply voltage, Vce . . . . . . . . . . . .. .. ... ...... 45 55 5.5 \%
High-level outputcurrent, IoH . . . . . . . . . . . . . . ... -0.4 mA
Low-level outputcurrent, IQL . . . . . . . . . . ... ... 16 mA
Operating free-air temperature, TA. . . . . . . . . . v v v v v v v . . .. 0 70 °c

TENTATIVE DATA SHEET
106 This document provides tentative information TEXAS lN ST RU M ENTS
on a new product. Texas Instruments reserves NCORPORATED
the right to change specifications for this POST OFFICE BOX 5012 + DALLAS, TEXAS 75222
product in any manner without notice.



TYPES SN75128, SN75129
EIGHT-CHANNEL LINE RECEIVERS

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

PARAMETER TEST CONDITIONS MIN TYPT MAX |UNIT
X ) A 1.7
V|H High-level input voltage — \
S 2
v Low-level input volt; A o7ty
-level input voltage ———
I ow np! g S 07
VoH High-level output voltage Vee =45V, V=07V, IoH = —0.4 mA 2.4 3.1 \
VoL Low-level output voltage Vee =45V, Vig=17V, loL =16 mA 0.4 0.5 \%
ViK Inputclamp voltage S |Vec=45V, Ij|=-18mA -15 \2
. ] A|Vec=55V, V=311V 03 042| mA
IhH High-level input current
S [Vec=55V, V=27V 20| uwA
) A |Vee=55V, V=015V -0.24
he Low-level input current mA
S |Vecc =55V, V=04V —0.4
l0s  Shortcircuit output current® Vec =55V, Vo=0 —18 —60 [ mA
r| Input resistance Vec=45V,0V, or open; AV|=0.15Vt0o4.15V 7 20 | k&
SN75128 | Vcc =5.56V, Strobeat2.4V, All Ainputsat0.7 V 19 31
SN76129 | Voc =5.5V, Strobe at0.4V, AllAinputsat0.7 V 19 31
Icc  Supply current . mA
SN75128 | Vcc =5.5V, Strobeat2.4V, AllAinputsatd4V 32 53
SN75129 | Vgc =5.5V, Strobe at 04V, AllAinputsatd4V 32 53
TAIl typical values are at Vog = 5V, T = 25°C.
¥Not more than one output should be shorted at a time.
switching characteristics, Vcc =5V, Ta = 25°C
SN75128 SN75129
PARAMETER FROM | TEST CONDITIONS UNIT
MIN TYP MAX |MIN TYP MAX
tPLLH Propagation delay time, high-to-low-level output A 7 14 25 7 14 25 ns
tPHL Propagation delay time, low-to-high-level output Ry =400 2 10 18 30| 10 18 30 [ ns
PLH Propagation delay time, high-to-low-level output s L ! 26 40 20 35 ns
tpHL Propagation delay time, low-to-high-level output Cy =50 pF 22 35 16 30| ns
L= pF,
tpL
t_ﬂ Ratio of propagation delay times A 05 08 131 05 08 1.3
PHL — - - See Figure 1
tTLH Transition time, low-to-high-level output 1 7 12 1 7 12 ns
tTHL Transition time, high-to-low-level output 1 3 12 1 3 12 ns
PARAMETER MEASUREMENT INFORMATION
output  Vee —_——
90% 3v
INPUT :
(See Notes  Vigfq 100
[ ns
A,D,and E) [ | H
FROM OUTPUT 0% Y1) : 1
| |e ! ov
UNDER TEST H 10ns 10ns 9
50 pF (See Note C) L ‘ — torL ! »
T (see NoteB) L |
= LOAD CIiRCUIT -
OUTPUT |
NOTES: A. Input pulses are supplied by a generator having the
following characteristics: Zo =502, PRR =5 MHz. '
B. Includes probe and jig capacitance. l
C. All diodes are 1TN3064 or equivalent. |
D. The strobe inputs of SN75129 are in-phase with the | H
output. 'Q—M—PrHL TLH —
E. Vyef1 = 0.7 V and Vi gfo = 1.7 V for testing data (A)

inputs, Vyef] = Viefo = 1.3 V for strobe inputs.

VOLTAGE WAVEFORMS

177
TENTATIVE DATA SHEET

This document provides tentative information
on a new product. Texas Instruments reserves
the right to change specifications for this
product in any manner without notice.
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TYPES SN75128, SN75129
EIGHT-CHANNEL LINE RECEIVERS

Vo—Output Voitage—V

lj—Input Current—mA

VOLTAGE TRANSFER CHARACTERISTICS

TYPICAL CHARACTERISTICS

VOLTAGE TRANSFER CHARACTERISTICS
FROM A INPUTS FROM A INPUTS

5 5 ——
L Vec=55V
Tp = 70°C—] —t—t
VCC =5V
4 4 T Voc=45V
S cc=4
3
3 g 3
o S
TA= 25C 5
[}
2 R
o
Tp=0°C —+ >
1 1
| Vee=5V N No Load
No Load Ta=25°C
0 [ 0 L1
0 1 2 0 1 2
V)—Input Voltage—V V|—Input Voltage—V
FIGURE 2 FIGURE 3
INPUT CURRENT LOW-LEVEL OUTPUT VOLTAGE
Vs
Vs
INPUT VOLTAGE, OUTPUT CURRENT
A INPUTS 0.6
0.4 . .
y
Vee =5V / Vee=5V
™ No Load 4 > 05 |-VI=5V
Tp=25°C Ta=25C
o3| A // #
/ S o4
-
/ ’ g
0.2 v (_3 0.3
4 |}
/ 'g 0.2 7
0.1 i _|1
3 01
>
0 0
0 1 2 3 4 5 0 5 10 15 20

V—Input Voltage—V |o—Output Current—mA

FIGURE 4 FIGURE 5
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description RE 1R 1B 1 2R 28 20 GND

schematics of inputs and outputs

TYPE SN75136
INTERFACE QUADRUPLE BUS TRANSCEIVER
CIRCUITS WITH 3-STATE OUTPUTS

BULLETIN NO. DL-S 7712485, JANUARY 1977

® P-N-P Inputs for Minimal Input JORN
Loading (200 4 A Maximum) DUAL-IN-LINE PACKAGE (TOP VIEW)

® High-Speed Schottky CircuitryT

e 3-State Outputs for Driver and Lol S L)
Receiver

e Party-Line (Data-Bus) Operation
e Single 5-V Supply
® 40-mA Current Sink Capability (Driver) P *

e Designed to be Functionally
Interchangeable with Signetics
N8T26

The SN75136 is a quadruple transceiver utilizing Schottky-diode-clamped transistors.T Both the driver and receiver
have three-state outputs. With p-n-p inputs, the input loading is minimized to a maximum input current of 200 uA.

The SN75136 is characterized for operation from 0°C to 70°C.

FUNCTION TABLE (DRIVER)

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS INPUT OUTPUT
D DE B
Vee -_——— ——e¢—VccC
Req $ L H H
i 5 k2 NOM ) H H L
¢ —— — X L z
INPUT . 3 OUTPUT FUNCTION TABLE (RECEIVER)
INPUT OUTPUT
- B RE R
L L H
y H L L
7 X H r4
H = high level, L = low level,
Drivers: Req =35 L NOM X = irrelevant, Z = high impedance
Receivers: Req = 70 2 NOM

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

Supply voltage, Ve (see Note 1) . . . . . . . . . . . L. L L L L. Lo e s eIV
Input voltage . . . . e . . . ... ... bbbV
Continuous total dlssrpatlon at (or below) 25 C free -air temperature (see Note 2) N package . . . . . 1150 mW

Jpackage . . . . . 1026 mWwW
Operating free-air temperaturerange . . . . . . . . . . « . . . s e w . . . . .. ... 0°Cto70°C
Storage temperature range . . . e e e . .. ... .. ......-65Cto150°C
Lead temperature 1/16 inch from case for 60 seconds J package . . . . . . . . . . . . .. ....300C
Lead temperature 1/16 inch from case.for 10 seconds: Npackage . . . . . . . . . . . . . . . . . .260°C

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

2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which
starts on page 18. In the J package, SN75136 chips are glass-mounted.

TENTATIVE DATA SHEET TIntegrated Schottky-Barrier diode-

This document provides tentative information

on a new product. Texas Instruments reserves TEXAS lN STRUM ENTS clamped transistor is patented by
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right to change specifications for this ORPORAT
product in any manner without notice.

Texas Instruments. U.S. Patent
POST OFFICE BOX 5012 s DALLAS, TEXAS 75222 Number 3,463,975.
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TYPE SN75136

QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUTS

recommended operating conditions

MIN NOM MAX |UNIT
Supply voltage, Ve 4.75 5 5.25 \
High-level output current, | Driver -0 mA
b - r
g pu - 10H Receiver -2
Driver 40
Low-level output ent, | mA
ow-level output current, Ig Recovar 5
Operating free-air temperature, T 0 70 °c
electrical characteristics over recommended operating free-air temperature and
supply voltage ranges (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPt MAX |uNIT
ViH  High-level input voltage B, D, DE, RE 2 v
ViL  Low-level input voltage B, D, DE, RE 0.85 Vv
ViKk  Input clamp voltage B, D, DE,RE | I|= -6 mA -1 Y
B ViH=2V, VIL=085V, IgH=-10mA|] 26 3.1
VoH High-level output voltage H L OH \
R ViL=085V, IgH=-2mA 2.6 3.1
B ViH=2V, oL =40 mA 0.5
VoL Low-level output voltage \%
R ViH=2V, ViL=085V, IgL=16mA 0.5
: Off-state (high-impedance B,R DE at 0.85 V REat2V, Vo=26V 100 A
0Z  tate) output current R REat2V, Vp=05V 100 | ¢
WH High-level input current D, DE, RE V=526V 25 | uA
TR Low-level input current B,D,DE,RE | V=04V —200 uA
1 Short.circuit output current$ |— Vee =625V =50 —1%0 ) A
~circuit output curren =5
0s P R cc —30 —75
Ilcc  Supply current Vee =5.25V, Noload 87 | mA
tan typical values are at Tp = 25°C and Vee=5V.
§On0v one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
switching characteristics, Voc =5V, Tp =25°C
PARAMETER FROM | TO TEST CONDITIONS MIN  TYP MAX | UNIT
t Pro tion delay time, low-to-high-level output 8 18
PLH ropaga ,Ion <8y I © ?W lgh-leve outpy B R Cp =30pF, See Figure 1 ns
tpHL Propagation delay time, high-to-low-level output 7 14
tPLH Propagation delay time, Io'w-to-high-level output o B CL=300pF, Ses Figure2 11 20 s
tpH4L  Propagation delay time, high-to-low-level output 16 24
t Output disable time from low level _ 16 24
PLZ utput disable 'I il ow ‘eve RE R CL =30pF, See Figure 3 ns
tpzL  Output enable time to low level 15 30
t tput disable time f low level 9 24
PLz  Output disable time from low level OE B | CL=300pF, See Figure4 ns
tpzL  Output enable time to low level 31 38

TENTATIVE DATA SHEET

This document provides tentative information

110 on a new product. Texas Instruments reserves
the right to change specifications for this
product in any manner without notice.
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TYPE SN75136
QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUTS

NOTES: A.

PARAMETER MEASUREMENT INFORMATION

Vee 26V
TEST
POINT 92Q
PULSE 8 CIRCUIT R _ (see Note D)
GENERATO? UNDER
(see Note A DE TEST l
— (see Note B) D (all) :&1_3 k2 CL =30 pF
RE l—oO0 OPEN < (see Note C)
GND
1 L
TEST CIRCUIT
—~ 'o— <6ns
| oo
INPUT H1sv
10% !
"_’:'(PHL
i
OUTPUT 16V

———VoL
VOLTAGE WAVEFORMS

FIGURE 1-PROPAGATION DELAY TIMES FROM BUS TO RECEIVER OUTPUT

26V Vee 26V
TEST 00
POINT
DE CIRCUIT B (see Note D)
— UNDER TS
RE TEST l I
PULSE D (see Note B) R (all) :: 260 Q CL = 300 pF
GENERATOR L0 OPEN E: (see Note C)
(see Note A) GND

I—
.|F Py

TEST CIRCUIT

—&| |—<5ns —= |je—<5ns )
| AFoo% 50% K| eV
INPUT sy 15V
10% 41 } 10% ov
te——e}-tpHL tPLH fe—sl
: : VOH
OUTPUT 15V 15V
————VoL
VOLTAGE WAVEFORMS

FIGURE 2—-PROPAGATION DELAY TIMES FROM DRIVER INPUT TO BUS

The pulse generator in Figures 1 and 2 has the following characteristics: PRR = 10 MHz, duty cycle = 50%, Z5,¢ =~ 50 Q.

. All inputs and outputs not shown are open,
. CL includes probe and jig capacitance,
. All diodes are 1N916 or 1N3064.

TEXASINICN STRUMENTS

ORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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TYPE SN75136
QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

26V Vee 5V
TEST
. POINT [ |
B (all) S S
TULSE — CIRCUIT $24ke g2900
GENERATOR RE U?:SE.I,R R «__‘
(see Note A) D (alh (see Note B)
DE 3 (see Note D
GND goka _L CL =30 pF ote D)
{ (Probe) l (see Note C)
TEST CIRCUIT
ouTPUT ! 15V
10%
VOLTAGE WAVEFORMS
FIGURE 3—RECEIVER ENABLE AND DISABLE TIMES
vce 5V
2.6V
TEST
POINT [
D (all) $2.4kQ S0
— CIRCUIT b3 <
RE UNDER B ¢ 4
PULSE TEST R (all)
GENERATOR DE (see Note B) |22 open
Note D
(see Note A) GND :: 5 KkQ 1 ¢y =3000F (see Note D)
< (Probe) (see Note C)
=
TEST CIRCUIT

h—-’—ans oo <5ns
| {

INPUT
1
be—eb-t1pz|_ le—st-tp 7
| |
OUTPUT 1.5V ;
10%.
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%, Zg,¢ ~ 50 Q.
B. All inputs and outputs not shown are open.
C. Cy_includes probe and jig capacitance.
D. All diodes are 1N916 or 1N3064.
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INTERFACE

TYPES SN55138, SN75138

CIRCUITS QUADRUPLE BUS TRANSCEIVERS

BULLETIN NO. DL-S 7712046, SEPTEMPER 1973 — REVISED JANUARY 1977

e Single 5-V Supply e High-Speed Operation .
e High-Input-Impedance, e 100-mA Open-Collector Driver Outputs
High-Threshold Receivers
9 e Four Independent Channels
e Common Driver Strobe . .
e TTL Compatible Receiver Output
e TTL/DTL Compatible Driver and . . .
3 . . P i -Pi
Strobe Inputs with Clamp Diodes Auvailable in lastic or Ceramic 16-Pin
Dual-In-Line Packages
description JORN

The SN55138 and SN75138 quad bus transceivers are DUAL-IN-LINE PACKAGE (TOP VIEW)
designed for two-way data communication over vce 48 4R 4D S 30 3R 38
single-ended transmission lines. Each of the four 16 15 14 13 12 " 10 9
identical channels consists of a driver with TTL

inputs and a receiver with a TTL output. The driver :
output is of the open-collector type, and is designed

to handle loads of up to 100 milliamperes (50 ohms

to 5 volts). The receiver input is internally connected #

to the driver output, and has a high impedance to

minimize loading of the transmission line. Because of

the high driver-output current and the high receiver-

input impedance, a very large number (typically

hundreds) of transceivers may be connected to a 1 2 3 4 5 6 1 8
single data bus. GND 18 R 1D 2D 2R 28 GND
The receiver design also features a threshold of Positive logic: B = DS, R = B

2.3 volits (typical), providing a wider noise margin Each bus terminal, B, is a driver

than would be possible with a receiver having the output and a receiver input.

usual TTL threshold. A strobe turns off all drivers

ah i . i

i!*ug _;r:pedaf\ce).tbut dses.noetda:fect recelyer opera FUNCTION TABLE FUNCTION TABLE
on. 'ese Circuits are es:gnv or operatlon .from a (TRANSM'TT'NG) (RECEIVING)
single five-volt supply and include a provision to

minimize loading of the data bus when the power- IgPU‘II')s O:TPU;S 3 'NP:TSD OULPUT
supply voltage is zero. The SN55138 is characterized ] T H H R X °
for operation over the full military temperature L L | H L H L X H
range of —55°C to 125°C; the SN75138 is character-

ized for operation from 0°C to 70°C. H = high level, L = low level, X = irrelevant

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

SN55138 SN75138 UNIT

Supply voltage, Ve (see Note 1) 7 7 A\
Input voltage 5.5 5.5 \
Low-level output current into the driver output 150 150 mA
Continuous total dissipation at (or below) J package 1375 1025 mw
25°C free-air temperature (see Note 2) N package 1150

Operating free-air temperature range —55 to 125 0to 70 °c
Storage temperature range —65 to 150 | —65 to 150 °C
Lead temperature 1/16 inch from case for 60 seconds: J package 300 300 °C
Lead temperature 1/16 inch from case for 10 seconds: N package 260 °c

NOTES: 1. Voltage values are with respect to both ground terminals connected together.
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section,
which starts on page 18. In the J package, SN55138 chips are alloy-mounted; SN75138 chips are glass-mounted.

TEXAS' INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 « DALLAS,
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TYPES SN55138, SN75138
QUADRUPLE BUS TRANSCEIVERS

recommended operating conditions

SN55138 SN75138 uNIT
MIN NOM MAX [ MIN NOM MAX
Supply voltage, Ve 4.5 5 5.5 | 4.75 5 5.25| V
Driver output 100 100
Low-level output current, I - mA
Receiver output 16 16
High-level output current, oy Receiver output —400 —400| uA
Operating free-air temperature, T —55 125 0 70| °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN55138 SN75138
PARAMETER TEST CONDITIONST UNIT
MIN _TYPE MAX |MIN TYPI MAX
High-level Driver or strobe 2 2
ViH - v
input voltage Receiver 3.2 29
Low-level Driver or strobe 0.8 0.8
ViL - v
input voltage Receiver 1.5 1.8
VIK Input clamp voltage Driver or strobe | Voo = MIN, lj=—12mA —1.5 —1.5 \2
High-level Vee = MIN, \ =2V,
VoH 9 Receiver ce IHE) 24 35 24 35 \%
output voltage ViL(R) = ViL max, oy = —400 pA
\% = MIN, v =2V,
Driver ce IH(D) 0.45 0.45
v Low-level ViL(s) =08V, loL = 100 mA v
oL
output volt: V = MIN, = i
Htput voltage Receiver cc ViH(R) = Vin min, 0.4 0.4
ViH(s) =2V, loL = 16 mA
Input current at
t maximum input Driver or strobe | Vo = MAX, Vi=Vce 1 1| mA
voltage
. Driver or strobe | Ve = MAX, V=24V 40 40
y ghlevel Veg=5V Vi) =45V A
H input current Receiver cc ’ 1R) =45V, 25 300 25 300 | ¥
Vig) =2V
Driver or strobe | Vcc = MAX, V=04V -1 -16 -1 —1.6| mA
g owleve! Vee = MAX Vi(R) =045V
I input current Receiver cc ’ 1R} =5 ’ —50 —50 | pA
Vig) =2V
Input current .
i Receiver Vee=0, Vy=45V 11 1.5 1.1 1.5 | mA
with power off
! Short-circuit Recei A\ MAX 20 55 18 55 A
= - - - - m
08 output current§ eceiver cc
All dri Vcee = MAX, \ =2V,
river cc 1o 50 65 50 65
outputs low Vi(s)=08V
! Suppl! t Vce = MAX, \ =35V, mA
cec  Bupely curren All driver ce HR)
: Vis) =2V, 42 55 42 55
outputs high g
Receiver outputs open

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. Parenthetical letters D,

R, and S used with V| refer to the driver input, receiver input, and strobe input, respectively.
LAl typical values are at Vee=5V,Ta= 25°C.
Not more than one output should be shorted at a time.

TEXAslNlCr;J STRUMENTS
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TYPES SN55138, SN75138
QUADRUPLE BUS TRANSCEIVERS

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

PARAMETERY FROM To TEST CONDITIONS MIN  TYP MAX|UNIT
(INPUT) (OUTPUT)

1

PLH Driver Driver 15 24 ns
tPHL Cp =50pF, R =50, 14 24

t See Fi 1

LA Strobe Driver ee Floure 18 28 ns
tPHL 22 32

1 C=15pF, R =400 Q, 7 1

o Receiver Receiver L . P L J ns
PHL See Figure 2 8 15

1|tpLH = propagation delay time, low-to-high-level output
tpH L = propagation delay time, high-to-low-level output

schematics of inputs and outputs

EQUIVALENT OF EACH
STROBE AND DRIVER INPUT

EQUIVALENT OF
EACH RECEIVER INPUT

Vee - Vee --
4k 2 NOM

INPUT - INPUT 2 k2 NOM

TYPICAL OF ALL
RECEIVER OUTPUTS

——— eV

130 2 NOM
OUTPUT :

TYPICAL OF ALL
DRIVER OUTPUTS

OuUTPUT

PARAMETER MEASUREMENT INFORMATION

Vee

FROM OUTPUT L test
UNDER TEST POINT

T
(See Note B)

DRIVER
INPUT
(See Note D)

STROBE
INPUT

DRIVER
OUTPUT 25V 25V

VOLTAGE WAVEFORMS

FIGURE 1-PROPAGATION DELAY TIMES
FROM DATA AND STROBE INPUTS

TEST
POINT  Vce

FROM OUTPUT
UNDER TEST

(See Note C)
T
(See Note B)

RECEIVER
INPUT

RECEIVER
OUTPUT

VOLTAGE WAVEFORMS

FIGURE 2—-PROPAGATION DELAY TIMES
FROM RECEIVER INPUT

NOTES: A. Input pulses are supplied by generators having the following characteristics: t, = 100 ns, PRR = 1 MHz, t, <10ns, t; <10 ns,

Zout ~ 50 Q.
. CL includes probe and jig capacitance.
. All diodes are TN916 or 1N3064.

gow

. When testing driver input (solid line) strobe must be low; when testing strobe input (dashed line) driver input must be high.

973
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TYPES SN55138, SN75138
QUADRUPLE BUS TRANSCEIVERS

TYPICAL APPLICATION DATA

r— ﬁ "
| 4
o8 +
50 ft Belden =8795
' ': 1002 Telephone Cable
| | e or equivalent
Lasnsstas |

— -0V

TYPICAL VOLTAGE WAVEFORMS
FIGURE 3—POINT-TO-POINT COMMUNICATION OVER 50 FEET OF TWISTED PAIR AT 5 MHz

5V Qsv
100 @ 100 @
———
50 ole— 100 ft—ole—100 1t 3 | |

r—'——n
|
l

-

> [l G.I_
__J ?‘ !
| Belden =8795

[iasnsoiss] [Tasnesize] [Tasnssize kLDT'(Q
Li/asnss13 | b | 1/asnss13s_|
- 3V
®\j-~ —F:tzv o I-—Ff—|—Ff— 2v
P — L ov — R ov
_av —— v
%_ F _%_‘ﬂ_ 2v —_|— — - — 2v
— B ®_
— av
@i‘_:f:]:;lff} N

ov

TYPICAL VOLTAGE WAVEFORMS
FIGURE 4—PARTY-LINE COMMUNICATION ON 500 FEET OF TWISTED PAIR AT 1 MHz

5V

 — “"”’ 100&1%'—_—1
| i faY |
I |
| |
| ]

o~{r

1000 ft RG-53 or equivalent m :C]_
14
l L(g
L 1/4sNs5138 | L /asnss13s_|

— — 5V

—_— v

—_— _ 2v

L

——ov
TYPICAL VOLTAGE WAVEFORMS
FIGURE 5—POINT-TO-POINT COMMUNICATION OVER 1000 FEET OF COAX AT 1 MHz
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TYPES SN55138, SN75138
QUADRUPLE BUS TRANSCEIVERS

DRIVER TRANSFER CHARACTERISTICS

6
> S
L, 5 Load = 50 £2 to VcC
&
g
s
> 4
s
2 '
3, FTA=25°C
§ |Ta=125°C [ f
8 - _55°
3, Ta = -55°C
=)
g
1
0
0 1 2 3 4
V|(D)=Driver Input Voltage—V
FIGURE 6
STROBE-TO-DRIVER OUTPUT
TRANSFER CHARACTERISTICS
6
Ve =55V
Vee =5V
s cC
=4
% Voo =45V
Sab L
>
H
13
< Vip) =2V
92 T fTa-25%c h
=) Load = 50 Q to Ve
4 |
>
Ve =55V
Voo =45V
0 1 1 cc
o 1 2 3 a
V1(s)—Strobe Input Voltage—V
FIGURE 9
HIGH-LEVEL OUTPUT VOLTAGE
vs
OUTPUT CURRENT (RECEIVER)
5 T
vee=5V |
VI(R) =08V
4

©

N

VOH(R)—High-Level Output Voltage—V

0 N\
o 5 10 15 20 25 30 35 40
10H (R)~High-Level Output Current—-mA

FIGURE 12

TYPICAL CHARACTERISTICST

STROBE-TO-DRIVER-OUTPUT

DRIVER TRANSFER CHARACTERISTICS TRANSFER CHARACTERISTICS

Vi(5) =08V
VoS5V Ta=25"C
> 5 . t Load =50 £ to Ve > 5
.{_., Vee=45V “1'..
2 & TA = 125°C
S 4 - — 3 ad .. - -
2 > Ta=25°C
g 2
3 3r - o; 3 4 S -
5 e i
Z H Ta=-55°C
S 2f - ,, 5 2f [
2 3
2 a
> — S| - Veg=5V
Vipy =2V
Load = 50 {2 to Vce
0 [
0 1 2 3 a 0 1 2 3 )
V| (p)-Driver Input Voltage—V Vi(s)—Strobe Input Voltage—V
FIGURE 7 FIGURE 8
RECEIVER TRANSFER CHARACTERISTICS RECEIVER TRANSFER CHARACTERISTICS
6 6 w
Vee=5V 5V Ta=25"C 5V
Load: 400 > Load: 400
> 4 4
15 R 5 8 R
g 10k 5 10kQ
3, 1 > J
2 Alt H Al
2 diodes g diodes
3 1N914 E
33 NG N1 1 3
E \
3 4
g 2f b 2 o t
« Ta=25°C TA=-55°C =
z | ] S
[<3n] - > 1 1
> Ta=125°C \
0 L 0
[} 1 2 3 4 0 1 2 3 4

V| (R)—Receiver Input Voltage—V
FIGURE 10

V(R)—Receiver Input Voltage—V
FIGURE 11

HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
vs

vs
OUTPUT CURRENT (RECEIVER) OUTPUT CURRENT (RECEIVER)

[N}

TT
Vi(R) =08V |
Ta=25°C

o
Ta =-55°C TA=25°C

o

o
@

. \’f’o%

0
-

V=45V
Vi(R) =35V

\\
. _\\

1
Veg =45 v\ |
r, -
0 L 1]
0 5 10 15 20 26 30 35 40 o 10 20 30 40 40 50
I0H (R)—High-Level Output Current—mA

FIGURE 13

o
>
T
|

[

o
N

VOH(R)—High-Level Output Voltage—V
VOL(R)—Low-Level Output Volitage—V
o
@

T
i

o

1oL (R)—Low-Level Output Current—mA
FIGURE 14

tData for temperatures below 0°C and above 70°C is applicable to SN55138 circuits only.
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TYPES SN55138, SN75138
QUADRUPLE BUS TRANSCEIVERS

TYPICAL CHARACTERISTICSt

LOW-LEVEL OUTPUT VOLTAGE RECEIVER INPUT CURRENT
v

OUTPUT CURRENT (DRIVER OUTPUT) RECEIVER INPUT VOLTAGE

16 T
12 T Vee =5V T
Vec=45V o vﬁ§)=zv 1 ‘ ‘ ‘T
= o —t— o
> Vip) =2V Ta=25c| |[& < 14 T TA=125,25°C
§ 10F Vi) =08V = H i
Ed < L2 :
s TA = -55°C I - § Ta - -55°C 7
2 08 £ |
: )/ E |
5 3
g 0.6 2 o8
H 5
3 g
? Z 06
% 04 //i g
- -3
T / T 04
8 / 3 o o
302 = Ta=25°C, -56°C
o 02 T T
Ta=125°C
0 0
0 50 100 150 200 250 300 0 1 2 3 4 5 6
10L(D)—Low-Level Output Current—mA Vi(R)—Receiver Input Voltage—V
FIGURE 15 FIGURE 16
SUPPLY CURRENT
Vs SUPPLY CURRENT
SUPPLY VOLTAGE v
(ALL DRIVER OUTPUTS LOW) SUPPLY VOLTAGE
80 80 0
Vis) =08V TA=25°C
Vip)=2V Vi(s) =08V
70 f N 70 FVIs)
Driver loads = 1kQto 5 V Driver Load = 1k to§ V K
< 60 < 60 R output open
€ §
! Ta = 25°C L
i A § w0
H Ta=125°C 3 2a12V,2at08V
3 a0 2 S aof" -
g /4 :
3 % 4 3 30
] o
Ta =55 o
8 /A L < S 20 /
10 74 10
0 0
o 1 2 3 4 5 6 7 8 o 1 2 3 4 5 6 1 8
Vcc-Supply Voltage—V Vec-Supply Voltage—V
FIGURE 18 FIGURE 19
PROPAGATION DELAY TIMES DRIVER PROPAGATION DELAY TIMES
v vs
SUPPLY VOLTAGE LOAD CAPACITANCE
0 Briver load: C|_ = 50 pF, Ry = 50 £2, See Figure 1 B
Receiver load: C_ = 15 pF, R|_ = 400 @, See Figure 2
TA=25°C —
. B o 25 reiiShl)
g tPHL(S-D) 2 ® |
20— - $ p0p—=—T | wus2—]
|3 S . PLH(S-D) £ —
2 1 s T e F‘//
[ tPLH(D-D) 2. S
a — a — el
5 1PHL(D-D) s !
8 10 - % 10 | |
g tPHL(R-R) H ‘
& °
5 ‘PLH(r‘m) [ | < g
0 | 0
45 4.6 47 48 49 5 5.1 52 53 54 55 0 20 40 60 80 100 120 140 160 180 200
Vcc—Supply Voltage—V C|—Load Capacitance—pF
FIGURE 21 FIGURE 22

tData for temperatures below 0°C and above 70°C is applicable to SN55138 circuits only.

Propagation Delay Times—ns

11(R)—Receiver Input Current—mA

RECEIVER INPUT CURRENT
vs

RECEIVER INPUT VOLTAGE

16
Vi) =2V
14 | TA=25°C
12 //
1.0 /
08 >
> o |@
06 2 P
I
04 gf=>
>
02 I
0
0 1 2 3 4 5 3
V| (R)—Receiver Input Voltage-V.
FIGURE 17
PROPAGATION DELAY TIMES
vs
FREE-AIR TEMPERATURE
52 Vec=5V
Driver Load: Cy_= 50 pF, R_= 50 Q, See Figure 1
28 [Receiver load: C|_ = 15 pF, R_ = 400 2, See Figure 2
I
] LS D)
I e .- LS
£
E20 e
3 ] T
38 <] —— e I
13 2 T TPHLID-D)
H IS
g |~ U
g8 ——
& PHL(R-R)
: j

o
-60 -40-20 0 20 40 60 80 100 120 140

TA—Free-Air Temperature—°C

FIGURE 20

RECEIVER PROPAGATION DELAY TIMES
vs

LOAD CAPACITANCE

Vec -5V
| R =400 2, See Figure 2
TA=25°C
\v\'\\-\“m_
e
/4

0 10 20 30 4 50 60 70 80
C|—Load Capacitance—pF

FIGURE 23
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INTERFACE TYPES SN55140, SN55141, SN55142, SN55143,
CIRCUITS SN75140, SN75141, SN75142, SN75143
DUAL LINE RECEIVERS

BULLETIN NO. DL-S 7712456, JANUARY 1977

features common to all eight types

SN55140, SN55141 . . .
e Single 5-V Supply e Adjustable Reference Voltage G PUAL-IN-LINE PACKAGE
SN75140, SN75141 . . .
e +100 mV Sensitivity e TTL Outputs JG OR P DUAL-IN-LINE PACKAGE
(TOP VIEW)
o For Applications As: e TTL-Compatible Strobe 2
. . - - 2 COM  LINE
Single Ended Line Receiver e Designed for Party-Line Vce OUTPUT REF INPUT
Gated Oscillator (Data-Bus) Applications sTH{6l]s
Level Comparator PP
features of ‘140 and ‘141 features of ‘142 and ‘143
e Common Reference Pin e Individual Reference Pins
o Common Strobe e Common and Individual
e 141 Has Diode-Protected Strobes L2g3]e
Input Stage for Power-Off e Internal 2.5-Volt Reference oUTPUT e e N0
Condition Available INPUT
e '143 Has Diode-Protected positive logic:
Input Stage for Power-Off see function table
Condition

SN55142, SN55143 . . . J DUAL-IN-LINE PACKAGE
SN75142, SN75143 ...J OR N DUAL-IN-LINE PACKAGE

description (TOP VIEW) |
Each of these devices consists of a dual single-ended 2 2 2 o TEmAL
line receiver with TTL-compatible strobes and Yeo QUTRY STme  REF . REF . een RMT
outputs. The reference voltage (switching threshold) " 3 12 " 10 9 8 I
is applied externally and can be adjusted from 1.5 |
volts to 3.5 volts, making it possible to optimize noise I
immunity for a given system design. A 2.5-volt
internal reference is available for use on the 142 and
‘143. Due to its low input current (less than 100 -
microamperes), it is ideally suited for party-line
(bus-organized) systems.
The '140 has a common reference voltage pin and a
common strobe. The ‘141 is the same as the "140
except that the input stage is diode protected. Each 1 2 3 4 5 6 7
receiver of the ‘142 has an individual reference T Com T NC NG T GND
voltage pin and an individual strobe, and the dual ouTPUT - STRS stre (ELT,ET
receiver has a common strobe as well. The "143 is the — - -
) o positive logic: see function table
same as the ‘142 except that the input stage is diode

protected. The internal reference voltage of the '142 NC—No internal connection

and ‘143 can be externally adjusted with a single

‘142,°143 FUNCTION TABLE
resistor from 1.5 volts to 3.5 volts.

(EACH RECEIVER)

“140,°141 FUNCTION TABLE LINE INDIVIDUAL | COMMON
(EACH RECEIVER) INPUT STROBE STROBE ouTPUT

LINE INPUT | STROBE | OUTPUT < Vygf — 100 mV L L H
< Vyef — 100 mV L H > Vyef + 100 mV X X L
> Vyef + 100 mV X L X H X L
X H L X X H L

H = high level, L = low level, X = irrelevant H = high level, L = low level, X = irrelevant
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TYPES SN55140, SN55141, SN55142, SN55143,
SN75140, SN75141, SN75142, SN75143
DUAL LINE RECEIVERS

schematic (each receiver)

NOTES: 1.

0 Vee
1500 $ 750 3 1500 130 l » TO OTHER
LINE RECEIVER
2500
4000
LINE 1500 ) 4 INTERNAL
INPUT (L) 750 SO0 REFERENCE
470 GENERATOR
COM REF (140, 141)
(142, 1430~ ¢ 803w y
| 40
| 0 ouTPUT
.
I
K
' 00 1000 $ 2500
b:
TO OTHER 2900 Y S ¥ E
LINE RECEIVER
0 GND

LEGEND:

——-—=—— "140 and ‘141 devices only

“HH-H 140 and 142 devices only
SEHIOE 142 and '143 devices only
Resistor values shown are nominal and in ohms.

Supply voltage, Vcc (see Note 1)

Reference input voltage, Vef
Line input voltage with respect to ground
Line input voltage with respect to Vyef

Strobe input voltage

Continuous total dissipation at (or below) 25 C free -air temperature (see Note 2)
Operating free-air temperature range: SN55’ Circuits

Storage temperature range

SN75’ Circuits

Lead temperature 1/16 inch from case for 60 seconds J or JG package
Lead temperature 1/16 inch from case for 10 seconds: N or P package

Unless otherwise specified, voltage values are with respect to network ground terminal.

S}

TO OTHER LINE RECEIVER

COMMON
STROBE

STROBE

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

.7V
55V

—2Vtob5V

BV
55V

600 mW

. —55°C to

125°C

0°C to 70°C

. —65°C to

150°C

. 300°C
. 260°C

2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which
starts on page 18. In the J and JG packages, these chips are glass-mounted.

recommended operating conditions

SN55’ CIRCUITS SN75° CIRCUITS UNIT
MIN  NOM MAX | MIN NOM MAX
Supply voltage, Ve 4.5 5 5.5 4.5 5 5.5 \
Reference input voltage, Vref 1.5 3.5 1.5 3.5 \
Input voltage, line or strobe, V| 0 5.5 0 5.5 v
Operating free-air temperature, TA —55 125 0 70 °c

TEXAs lNSTRUM ENTS

NCORPORA
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TYPES SN55140, SN55141, SN55142, SN55143,
SN75140, SN75141, SN75142, SN75143

DUAL LINE RECEIVERS

electrical characteristics over recommended operating free-air temperature range,
Vec =5V +10%,V g=15Vto 35 V (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT
ViH(L) High-level line input voltage Vyef + 100 mV
ViL(L) Low-level line input voltage Vyef — 100 | mV
VIH(S) High-level strobe input voltage 2 v
Vip(s) Low-level strobe input voltage 0.8 Vv
v =Vyef — 100 mV, V =08V,
VoH High-level output voltage loI:(:)——‘iOéiA ILs) 24 v
VIH(L) = Vref + 100mV, V| (5) = 0.8 V, 04
v Low-level output volt lo ~ 16 mA : v
ow-level output voltage
ot erel oue o VIL(L) = Vref — 100 mV, Vi{(s) =2V, 04
1oL = 16 mA :
\Y Strobe input clamp voltage l(s) =—12mA —-1.5 \"
1K(S) 1(S)
Strobe input t
ro e.lnpu curren Strobe 1
i(s) at maximum Com strb Vi(s) =55V > mA
input voltage
Strob . 40
2% lvis) =24V
) Com strb 80
High-level —_—
IlH . Line input | V)(L) =VcC, Vief = 1.5V 35 100 MA
input current
Reference v SOV V.s=35V 35 100
Comref | WL 7OV Vref =5 70 200
Strobe —1.6
Vi(s) =04V mA
Com strb —-3.2
Low-level —
he . Lineinput | V(L) =0V, V(e =15V -10
input current Aot 0 WA
eference —
VHL) =15V, Vigf =0V
Comrat | 1) ref ~20
Vgen Internal reference 142,143 Vee=5V, lgen=0 23 2.5 2.7 v
Generator voltage Vcc =5V, lgen =70 A 2.4
10s Short-circuit output current? Vec=56.5V —18 —55 mA
IccH  Supply current, output high Vis) =0V, Vi(L) = Vref — 100 mV 18 30 mA
IccL Supply current, output low Vi(s) =0V, V(L) = Vief + 100 mV 20 35 mA

tan typical values areat Vec =5V, T = 25°C.
iOnly one output should be shorted at a time.

switching characteristics, Vec =5 V, Vief =25V, Tp =25°C

PARAMETER

TEST CONDITIONS

MIN TYP MAX | UNIT

PLH(L)

Propagation delay time, low-to-
high-level output from line input

PHL(L)

Propagation delay time, high-to-
low-level output from line input

TPLH(S)

- - Cp =15 pF, R|_=400 £, See Figure 1
Propagation delay time, low-to-

high-level output from strobe input

TPHL(S)

Propagation delay time, high-to-
low-level output from strobe input

22 35
ns

22 30

12 22
ns

8 15

TEXAS INSTRUMENTS
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TYPES SN55140, SN55141, SN55142, SN55143,
SN75140, SN75141, SN75142, SN75143
DUAL LINE RECEIVERS

PARAMETER MEASUREMENT INFORMATION

<10ns o o 10 ns
| ~rs
| F90% 90%
LINE

Vee OUTPUT INPUT If25v 25V Xy
1

v
25V | ] 23V
o | €100ns = e — j—S100s
| ! '
|
)

|
a | |——— -35V
Ry =400 2 STROBE | !
(See Note D) INPUT ' | 15V 15VY)
10% F1 N\ 10% ov
|

LINE
INPUT
STROBE |
INPUT I . . PHL(L) He—et le——a tPLH(L) leok tPHL(S) ra—wt tPLH(S)
(See Note B) L N Cp =15pF | ! [ VoH
—— (See Note C) ! ) | |
T ouTPUT 15V 15V 15V 15V
= = = — — — VoL
TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 1
NOTES: A. Input pulses are supplied by generators having the following characteristics: PRR = 1 MHz, duty cycle < 50%, Zg,t ~ 50 Q.
B. Unused strobe is to be open or high.
C. C_ includes probe and jig capacitance.
D. All diodes are TN3064.
TYPICAL CHARACTERISTICS
OUTPUT VOLTAGE
Vs
LINE INPUT VOLTAGE
4
Vec =5V
Vief =25V
Vig)=oVv
3 Ta=25°C
>
s
=4
S
3
- 2
3
g
3
?
O
>
0
0 1 2 3 4 5
V|(L)—Line Input Voltage—V
FIGURE 2
177
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TYPES SN55140, SN55141, SN55142, SN55143,
SN75140, SN75141, SN75142, SN75143
DUAL LINE RECEIVERS

TYPICAL APPLICATION DATA

line receiver

5V STROBE

DATA
INPUT

OUTPUT

STROBE
|

% SN75361A

= % SN75140/ % SN75141

high fan-out from standard TTL gate

STROBE

ANY
SERIES 54/74
LOGIC

| sN75140/ SN75141

N=75t

L _——

tAlththh most Series 54/74 circuits have a guaranteed 2.4-V output at 400 pA, they are typically capable of maintaining a 2.4-V output level
under a load of 7.5 mA.

dual bus transceiver

V=5V 5V
.L_ R RT (50 to 100 §2 depending
[ | DATA BUS on line impedance)
DATA IN ]
DATA IN I
STROBE L __%SN7s4s538 | |
Vec=5V =
r———— A
t
DATA OUT | DATA OUT
DATA OUT | DATA OUT
Viet =15V 1035V STROBE
STROBE ref ° |
% SN75142/% SN75143

% SN75140/ % SN75141
Using this arrangement, as many as 100 transceivers can be connected to a single data bus. The adjustable reference
voltage feature allows the noise margin to be optimized for a given system. The complete dual bus transceiver
(SN75453B driver and SN75140 receiver) can be assembled in approximately the same space required by a single 16-pin
package, and only one power supply is required (+5 V). Data In and Data Out terminals are TTL compatible.

177
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TYPES SN55140, SN55141, SN55142, SN55143,
SN75140, SN75141, SN75142, SN75143
DUAL LINE RECEIVERS

TYPICAL APPLICATION DATA

schmitt trigger EXAMPLES OF TRANSFER CHARACTERISTICS
4 a4
m1 Voc 8V 3% Mi-e2ka 3 e -soka
ALY STROBE 3 | RT=39kQ . 3 |RT=39kn
Rg > RE = 16 kQ 1 RE =5kQ
Vv & 25 | TA=25"C £ 25 |TA=25°C
—— - — s, sy s, 4 y
SIGNAL | | 1 3
INPUT ‘w_ 3 s E
L o
‘: I ' ‘ I >o 1 — > 1
RT S '
< L— _l 05 05 -
—_— ——
D 0 0
J._L' fr %SN75140/ 0 05 1 15 2 25 3 ) 05 1 15 2 25 3
%SN75141 V{—Input Voltage—V V|—Input Voltage—V

Slowly changing input levels from data lines, optical detectors, and other types of transducers may be converted to
standard TTL signals with this Schmitt trigger circuit. R1, RF and RT may be adjusted for the desired hysteresis and
trigger levels.

gated oscillator

OSCILLATOR FREQUENCY
vs
RC TIME CONSTANT

Vcec  STROBE

SN75140/
—L -1 ﬂ”ﬂ_ﬂ] 40
I ‘D i OUTPUT
20
Ve ——19 | | 3w —
| ) ~ =
] S Ny N [v,ef-15v
L g s =10 s H
S S g
g 7 7 ot
.- > Vrief =25V Baat
¢ 2
L T £ oa

STROBE RF =15 k2]
—-I_—l_ 5k

2 tw= +

oo — LT LITL Vee =5V

l L_ . Ta =25°C
1
w 01 02 04 071

2 4 7 10
RC Time Constant—us

177
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TYPES SN55140, SN55141, SN55142, SN55143,
SN75140, SN75141, SN75142, SN75143
DUAL LINE RECEIVERS

level detector

SIGNAL
INPUT

TYPICAL APPLICATION DATA

SN75142/
SN75143

r-——=

— STROBE

T

D

REF

2N2222

L =~

24V

Vec =5V

COMMON STROBE

MINIMUM LEVEL
DETECTOR OUTPUT

MAXIMUM LEVEL
DETECTOR OUTPUT

177
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INTERFACE TYPE SN75150
CIRCUITS DUAL LINE DRIVER

BULLETIN NO. DL-S 7711428, JANUARY 1971—REVISED JANUARY 1977

e Satisfies Requirements of EIA JG OR P DUAL-IN-LINE PACKAGE
Standard RS-232-C (TOP VIEW)

e Withstands Sustained Output Short- veer o v Vee-
Circuit to any Low-Impedance 8117 6 5

Voltage between —25 V and 25 V

® 2 us Max Transition Time through
the +3 V to —3 V Transition Region
under Full 2500-pF Load

e Inputs Compatible with Most TTL

and DTL Families 1234
e Common Strobe Input T N
e Inverting Output positive logie: Y = AS

e Slew Rate can be Controlled with

g schematic (each line driver)
an External Capacitor at the Output

e Standard Supply Voltages...+12 V L A we fow Tow
_
description stmose P :
TO OTHER ke b

LINE DRIVER

The SN75150 is a monolithic dual line driver
designed to satisfy the requirements of the standard
interface between data terminal equipment and data
communication equipment as defined by EIA
Standard RS-232-C. A rate of 20,000 bits per second o
can be transmitted with a full 2500-pF load. Other o

applications are in data-transmission systems using
relatively short single lines, in level translators, and
for driving MOS devices. The logic input is Component values
compatible with most TTL and DTL families. shown are nominal
Operation is from +12-volt and —12-volt power

supplies. The SN75150 is characterized for operation

from 0°C to 70°C. I&‘E’S‘é@;w—l

vee-

ouTPUT
v

LINE DRIVER

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

Supply voltage Vec+ (seeNote 1) . . . . . . . . . . . . . . . . . . . . . . . . .. .18V
Supplyvoltage VCC— - . . . . . . . . . . . . . i e i e e .. . . ... . . . .-1BV
Inputvoltage . . . . . . . . . . . . . . . . . i . i e e e e,y
Applied output voltage . . . e e e e e . . . . . %f2BYV
Continuous total dissipation at (or below) 25 C free -air temperature (see Note 2) JGpackage . . . . . 925mW

Ppackage . . . . . 1000 mwW
Operating free-air temperaturerange . . . . . . . + « « +« + « + w « . . . . . . .0Cto70°C
Storage temperature range —65°C to 150°C
Lead temperature 1/16 inch from case for 60 seconds: JG package . . . . . . . . . . . . . . . 300°C
Lead temperature 1/16 inch from case for 10 seconds: Ppackage . . . . . . . . . . . . . . . 260°C

NOTES: 1. Voltage values are with respect to network ground terminal.
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which
starts on page 18, In the JG package, SN75150 chips are glass-mounted.
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TYPE SN75150
DUAL LINE DRIVER

REVISED JANUARY 1977

recommended operating conditions
MIN NOM MAX UNIT

Supply voltage VCoc+ 10.8 12 13.2 \
Supply voltage Voo— e . . . ... ... . ........ —108 -—-12 -132 V
Inputvoltage, V| . . . . . . . . . . . . 0 55 V
Applied output voltage, VO . e e e 156V
Operating free-air temperature, To . . . . . . . . . . . . . . . . . . .. 0 70 °C

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

PARAMETER TEST TEST CONDITIONS MIN TYPT MAX UNIT
FIGURE (SEE NOTE 3)
VIiH High-level input voltage 1 2 \Y%
ViL Low-level input voltage 2 08| V
. Vce+ =108V, Vee—=-13.2V,
V High-level output voltal 2 5 8 \
OH  Migh-level output voltage ViL=08V, RL =3kQ 107k

\Y =108V, Vee-—-=—10.8V,

VoL Low-level output voltage 1 ce+ cc -8 -5 V
ViH=2V, RL=3kQt07kQ
Vees =132V, Data input 1 10

lH High-level input current 3 Vece—=-13.2V, HA
V=24V Strobe input 2 20
Vee+ =132V, Data input -1 16

he Low-level input current 3 Vee—=-13.2V, mA
Vi=04V Strobe input -2 =-3.2

Vp=25V 2 8

Veer =132V, | vg=-25V -3 -8

| Short-circuit output current® 4 mA

0s P Voo =—132V [ Vg=0V, V;=3V | 10 15 30

Vo=0V, V=0V |-10 —-15 -30
IcCH+ Supply current from V¢4, high-level output Veer =132V, Vee-=-132V, 10 22| mA
5 V=0V, R =3k,
lccH— Supply current from Vge—, high-level output Ta= 25°C -1 =10 mA
IccL+ Supply current from Vo4, low-level output Veer =13.2V, Vee- =132V, 8 17| mA
5 |vi=3vV, RL =3k,
lccL— Supply current from Vo, low-level output Ta=25°C -9 -20| mA

NOTE 3: The algebraic convention where the more positive (less negative) limit is designated as maximum is used in this data sheet for logic

levels only, e.g., when —5 V is the maximum, the typical value is a more negative voltage,
TAll typical values are at Vocy = 12V, Vog— = =12V, Tp = 25°C.

*Not more than one output should be shorted at a time,

switching characteristics, Vcc+ = 12V, Vee—-=-12V, Ta = 25°C

POST OFFICE BOX 5012 + DALLAS, TEXAS 75222

TEST
PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
FIGURE
tTLH  Transition time, low-to-high-level output 6 Cy_ = 2500 pF, 0.2 1.4 2 us
tTHL  Transition time, high-to-low-level output R =3kQ to7kQ 0.2 1.5 2 us
tTLH  Transition time, low-to-high-level output 6 C = 16 pF, 40 ns
tTHL  Transition time, high-to-low-level output RL=7kQ 20 ns
Propagation delay time, low-to-high-
tPLH 60 ns
level output 6 C =15pF,
Propagation delay time, high-to-low- R =7kQ
tPHL 45 ns
fevel output
TEXAS INSTRUMENTS
INCORPORATED
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TYPE SN75150
DUAL LINE DRIVER

PARAMETER MEASUREMENT INFORMATION

d-c test circuits

FIGURE 1-V|H4, VoL

3V Vcees Vee—

fRECg

|
AA] ', — |

L—= l___JRL_

Each input is tested separately.

I

e

FIGURE 2—-V), VOH

Vee+ Vee—
IH '_I__— _T—I
- | see |
v, OPEN
& | NOTE
e A

NOTE: When testing ||, the other input is at 3 V; when testing
lj, the other input is open.

FIGURE 3—-I1y, IjL

3v Vee+ Vee—

r_i———_I—' +los

|

1os is tested for both input conditions at each
of the specified output conditions.

FIGURE 4-Iog

Vee+

lccHe leeLt ¢ fICCH—, lecL—
r, 'T‘ - "T' !

.

L

Vee—-

FIGURE 5—IccH+ IccH— lccL+ lccL—

$Arrows indicate actual direction of current flow. Current into a terminal is a positive value.

171
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TYPE SN75150
DUAL LINE DRIVER

PARAMETER MEASUREMENT INFORMATION
switching characteristics

PULSE |
GENERATOR }

(See Note A) L —_—— cL
_-[ I (See Note B)

OUTPUT

1
: 50 us -
o= tPHL ~} lo-‘PLH-i
! VoH
+3V :/K+3_V
| 1
_ —3v
ouTPUT : ! 3V SVA 1L __vou
THL _-P-—.' TLH _Q_.q|

VOLTAGE WAVEFORMS

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

FIGURE 6—SWITCHING CHARACTERISTICS

TYPICAL CHARACTERISTICS TYPICAL APPLICATION DATA
CHANNEL 1 :_ —‘
OUTPUT CURRENT DATA |
INPUT |
Vs I I
APPLIED OUTPUT VOLTAGE | |
STROBE
20 T T T I ‘ —‘ l I
Vees=12V V=24V ! !
15 .Vce—=-12V e CHANNEL 2 |
Tha =25°C DATA |
A= INPUT |_ SN75150 1
10 ALL DIODES ARE —*
“E: 1N752A
| =
= 5 ] miLsTossc _ | |
g 11~ L INTERFACES
2 0 1=, = 1 CHANNEL 2 STROBE
i B S
E “RL= _
? -5 CHANNEL 2
o DATA OUTPUT
T
HYSTERESIS
CONTROL
—15
V=04V CHANNEL 1
0 DATA OUTPUT
-2
-25 —20 -15—-10 -5 O 5 10 15 20 25
Vo—Applied Output Voltage—V CHANNEL 1 STROBE
FIGURE 7 FIGURE 8—DUAL-CHANNEL SINGLE-ENDED INTERFACE
CIRCUIT MEETING MIL-STD-188C, PARAGRAPH 7.2.
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INTERFACE
CIRCUITS

TYPE SN75152
DUAL LINE RECEIVER

BULLETIN NO. DL-S 7211755, AUGUST 1972

Meets Specifications of EIA RS-232-C or
MIL-STD-188Ct

e Dual Differential Receiver with Independent
Strobes

e Common-Mode Input Voltage
Range...x25V

e Differential Input Capability with One Input
Grounded . .. +25V

e Continuously Adjustable Hysteresis with
External Resistors

e Standard Supply Voltages . ..+12V
and —12V

e Input Hysteresis (Double Thresholds)
Remain Approximately Fixed for Power
Supply and/or Temperature Variations

description

The SN75152 is a dual differential line receiver
designed to meet the requirements of EIA standard
RS-232-C or MIL-STD-188 interfaces. A single
control (pin 1) sets the input hysteresis for the
required operation. An added feature is the capability
of adjusting the hysteresis to any voltage between
+ 0.3 volt typical and 5 volts typical by means of
the hysteresis adjust terminals (pin 4 and 13) making
the SN75152 useful for a wide variety of line receiver
and Schmitt trigger applications. The large common-
mode input voltage range and differential input
voltage (+ 25 volts) give the circuit added versatility.
The SN75152 is designed for operation from standard
+ 12-volt supplies with + 10% variation. Each receiver
has an output strobe that is TTL compatible.

JORN
DUAL-IN-LINE PACKAGE (TOP VIEW)
2 NON-
2 2 21NV INV
OUT- 2 HYST LINE LINE

Vce+ PUT STRB  ADJ INPUT 2RT INPUT Vcc—

66| fizfnijujfs

v[{2[]3flaf]s[|ef]7]]8

HYST 1 1 1 TINV 1TRT 1NON- GND
CONTT OUT- STRB HYST LINE INV
PUT ADJ INPUT LINE

INPUT

TTo meet the specifications of EIA Standard RS-232-C, connect

Hysteresis Control (Pin 1) to Voo (Pin 9). Also, connect pin 6
to pin 5 and pin 11 to pin 12. To meet the specifications of
MIL-STD-188, leave Hysteresis Control (pin 1) and termination
resistors (pin 6 and 11) open.

FUNCTION TABLE
(EACH RECEIVER)

LINE INPUT | STROBE | OUTPUT
H H H
L H L
X L H

Definition of logic levels:

For the strobe: H (high) is any voltage between V| min and
Vee:
L (low) is any voltage between ground and V|
max.

For the line input: H (high) is any differential input voltage
(V|Dii more positive than Vy_, once the
level of V4 has been reached.

L (low) is any differential input voltage
(Vip)¥ more negative than V., once the
level of V_ has been reached.

X (irrelevant) is any input voltage permitted
by maximum ratings.

iDifferential input voltages (VT and V|p) are at the

noninverting input terminal with respect to the inverting input
terminal.

TEXAQ
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22254 SYX3IL 'SY1IVA ¢ 2T0S XO8 301440 LSOd

A31LVIOdAODNI

SINIWNILSN] SVX3|

€1

[AA:}

NONINVERTING
INPUT

STROBE OuTPUT
(3,14) (2,15)

° ° P Py

10k

8k

e veer |
(16)

| 10k |

| |

i |

| |

|

(5, 12) INVERTING

A
VWA~

INPUT

TO OTHER

RECEIVER

1a
|
|
|
|
M’;M.:
¢!
Em,
d
I
_

|
| |
| |
| |
10k |
4 i |
K1 ad | 1\ |
| N
i |
1 , '
| ¥ 5: 51 :
L
511 2k 511 Sk | |
3 | (1) HYSTERESIS
1 controL |
| 333k o |
1 vee |

) - v I‘}

4,13) TO OTHER
RECEIVER
HYSTERESIS
ADJUST

Portions of circuit within dashed lines are common to both receivers.
Resistor values shown are nominal and in ohms.

|

(49A19924 Yaea) D1RWaYDS

43AI13234 3INIT Tvna
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TYPE SN75152
DUAL LINE RECEIVER

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

Supply voltage Voc+ (seeNote 1) . . . . . . . . . . . . . . . ... ... ... .. .... 15V
Supply voltage Voc— (seeNote 1) . . . . . .. . . . . . . ... =15V
Voltage at any line input with respect to other ||ne mput ground or RT termnnal e . e . . . . ... *2BV
R terminal voltage (see Note 1) - VLAY
Strobe input voltage (see Note 1) O - KA
Operating free-air temperaturerange . . . . . . . . . . . « « .« . . . . . . ... .. 0°Cto70°C
Storage temperature range . . . . e e e e e e e e e —65°C to 150°C
Lead temperature 1/16 inch from case for 60 seconds J package .. ... ... ..... 300C
Lead temperature 1/16 inch from case for 10 seconds: N package . . . . . . . . . . . . . . . .. 260°C

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

electrical characteristics over operating free-air temperature range, Vcc+ = 12 V = 10%,
Vee—=—12 V = 10% (unless otherwise noted)

PARAMETER TEST TEST CONDITIONS# MIN TYPS MAX UNIT
FIGURE (SEE NOTE 2)
\% Positive-going threshold volta 0.1 03 05
T+ ve-golng thres i See 1 |MIL-STD-188 Conditions v
V- Negative-going threshold voltage Fi . —05 —-03 -0.1
v Positive-going threshold volta fgure 15 22 3
Tt 1Hive-going Tesho’d votage s 2 |EIA RS-232-C Conditions v
V_ Negative-going threshold voltage -3 -22 -15
Vin High-level input voltage at strobe 1 2 \%
ViL Low-level input voltage at strobe 1 08| Vv
Vip=V . \" =2V,
1and2 |VID T YT+ max I(strobe) 3 41 6
VoH High-level output voltage lon = 500 kA v
Vip = V1_ min, \ =08V,
1and2 |V1D T VT—min I(strobe) 3 41 6
loH = —500 kA
Vip = V1_ min, Vi(strobe) =2V,
V Low level output volt: 1and 2 0 0.15 04| V
oL w level output voltage an loL = 6.4 mA
| Input current into strobe at maximum 3 v 55V 0.1 1 A
= 2. . m.
| strobe voltage I(strobe)
Iy High-level strobe current 3 Vi(strobe) = 24 V 30 80| wA
hL Low-level strobe current 3 Vi(strobe) = 0.4 V —05 —15| mA
MIL-STD-188 4 |VID |=0vto25V, Rt open 6 9
T Input resistance 4 =3Vto25V, kQ
' putrest EIA RS-232.C Mio| e 3 5 7
RT connected to inverting line input
Vi(open) Open-circuit input voltage 5 +1 2| V
los Short-circuit output current 6 Vip=3V -1.9 —4 | mA
lcc+ Supply current from Voot 1 Vip=-3V, V|(strobe) = 2.4 V 10 16 | mA
Ice— Supply current from Vgeo— 1 Vip=-3V, V|(strobe) = 2.4 V -7 —-13| mA

IDifferential input voltages (V1 and V|p) are at the noninverting line input terminal with respect to the inverting line input terminal,
T ID

§Typica| values are at Veeo+ = 12V, Voo = =12V, Ta = 25°C.
NOTE 2: The algebraic convention where the most-positive (least-negative) limit is designated as maximum is used in this data sheet for
threshold levels only, e.g., when —0.1 V is the maximum, the minimum limit is a more-negative voltage.

switching characteristics, Vgc+ = 12V, Vog—=—12V, Ta = 25°C

TEST
PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
FIGURE
tPLH Propagation delay time, low-to-high-level output 40 ns
_ 7 CL=15pF
tPHL Propagation delay time, high-to-low-level output 60 ns
132 TEXAS INSTRUMENTS
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TYPE SN75152
DUAL LINE RECEIVER

PARAMETER MEASUREMENT INFORMATION

Vee+ vee—

Ii.llccv

TO OTHER

I0H w

Vi(strobe),
VIH. VIL

i

P*j/‘
Ile— g(
il

NOTE: Output is open for testing lcc+ and Igc—
FIGURE 1-MIL-STD-188 CONDITION

Vee+ vee-
o)

TO OTHER
» RECEIVER

B2
8 VoL
OPEN —
Vi(strobe) i T

FIGURE 2—EIA RS-232-C CONDITION

Vee+ vee-

TO OTHER
RECEIVER

OPEN

Vee+ vee-

OPEN
Q= — ———— -11

TO OTHER

i RECEIVER

T OPEN  OPEN
o
Vi(strobe)
FIGURE 3 FIGURE 4
vee vee- \Y Vee—
" cer OPEN o

r " " hvst

| CONT{_,, TOOTHER O OTHER

RECEIVER

———O
OPEN OPEN l

FIGURE 5

RECEIVER

CONT TO OTHER
RECEIVER

O OUTPUT

CL =15 pF

(See Note B)

Syt

TEST CIRCUIT
NOTES: A. The input pulse is supplied by a generator having the following characteristics: t,,, =500 ns, PRR = 1 MHz, Z,; = 50 Q.

B. Cy includes probe and jig capacitance.

OUTPUT

VOLTAGE WAVEFORMS

FIGURE 7-PROPAGATION DELAY TIMES
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TYPE SN75152
DUAL LINE RECEIVER

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE
vs
DIFFERENTIAL INPUT VOLTAGE
5 . - —
EIA RS-232.C CONDITION
(See Figure 2)
4 va av | e |
>
! Y N
23 —
>
3 V- VT- VT+ VT4
5 —
g2 MILSTD-188
o CONDITION
> (See Figure 1)
1 —
] Lol
[ —
25 4 -3 2 [ 1 2 3 4 2
V|pi—Differential Input Voltage—V
FIGURE 8
THRESHOLD VOLTAGE VARIATION THRESHOLD VOLTAGE VARIATION
vs v
POSITIVE SUPPLY VOLTAGE NEGATIVE POWER SUPPLY
20 20
Ve = 12V | | Vegs =12V I
> = 25° =25°
2 45| TA=25°C 2 g5 Ta=257C ‘
i | L EIA RS-232C__|
S 10 EIA RS-232.C CONDITION S 10 CONDITION
£ (See Figure 2) 2 (See Figure 2)
= 5 | > 5
B Y /(
§ 0 [ ——=— ; 0
2 T . 1 2 L MIL-STD-188
s -5 A s 5 CONDITION
g MIL-STD-188 CONDITION H (See Figure 1)
£ 10 (See Figure 1) £ —10
g : i
- | -
> -15 -15
3 | 3
-20 i -20 5 T Thss
105 11 115 12 125 13 135 -108 -1 -115 12 -125 13 13
Ve —Positive Supply Voltage—V Vcc—-—Negative Supply Voltage—V
FIGURE 9 FIGURE 10
THRESHOLD VOLTAGE PROPAGATION DELAY TIME
vs vs
HYSTERESIS ADJUST RESISTANCE FREE-AIR TEMPERATURE
6 T T 80
vees =12V |
Vee-=-12V 70
5 \ RT open - 2
i TA=25°C I 60 tPHL
g 4 E
£ S 50 .
2 K PLH
2 3 S 40
2 §
o =
g
< ™~ £ 20 fvees=12v
+1 — Veg— =-12V
10 fCp =15 pF
See Figure 7
o 9
o 05 1 15 2 25 3 0 10 20 30 40 50 60 70 80

Radj ¥ —Hysteresis Adjust Resistance—k 2

FIGURE 11

Ta-Free-Air Temperature—"C

FIGURE 12

IDifferential input voltages (VT and V|p) are at the noninverting input terminal with respect to the inverting input terminal.
Radj is connected between Hysteresis Adjust terminal and Vcc—.
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TYPE SN75152
DUAL LINE RECEIVER

TYPICAL APPLICATIONS

Some typical applications of the SN75152 are as follows:
® MIL-STD-188 Interface Receiver
® EIA RS-232-C Interface Receiver
® Single-Ended Line Receiver
® Differential Line Receiver
® High-Noise-lmmunity Line Receiver
® Schmitt Trigger
® High-Voltage-Logic-to-TTL Translator
® MOS to TTL Converter
® Pulse Generator
® Threshold detector

® Pulse Shaper

+12v =12V

TO OTHER
RECEIVER

INPUT

OPEN TTL-COMPATIBLE
OUTPUT

= OPEN STROBE

FIGURE 13—MIL-STD-188 SINGLE-ENDED LINE RECEIVER

+12V -12v +12v =12V
0

TO OTHER

TO OTHER
RECEIVER |

RECEIVER

TTL-COMPATIBLE
OUTPUT

TTL-COMPATIBLE
OUTPUT

200

OPEN STROBE

NORMAL OPERATION FAIL-SAFE OPERATION

FIGURE 14—EIA RS-232-C SINGLE-ENDED RECEIVER
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TYPE SN75152
DUAL LINE RECEIVER

TYPICAL APPLICATIONS
12v
sY HYSTERESIS
i ! CONTROL
r - _VCC | ! 125 Q
A b

wsnrsisz 1
| TO OTHER
l RECEIVER
RG63B/U
CABLE
B l = TTL-COMPATIBLE
| Ooutpur

L _swese ]

FIGURE 15—SINGLE-ENDED TRANSMITTER WITH DRIVER “OR"” CAPABILITY
AND RECEIVER WITH ADJUSTABLE NOISE IMMUNITY

12v —12v
HYST CONT
TWISTED (OPEN)
N4saat  PAIR b3 50 &
o—e- @ ° ° —————
Vee- |
TO OTHER
RECEIVER
1N4adat TTL-COMPATIBLE
° ° OUTPUT
390 2 (Do .

L= SN75152

HYST
ADJ
(OPEN)
Frequency to 0.5 MHz
Common-Mode Voltage ... —12V to +10 V

tThe 1N4444 diodes are required only for negative common-mode protection at the driver outputs.

FIGURE 16—BALANCED LINE OPERATION WITH
HIGH COMMON-MODE-VOLTAGE CAPABILITY
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INTERFACE TYPE SN75154
CIRCUITS QUADRUPLE LINE RECEIVER

BULLETIN NO. DL-S 7711389, NOVEMBER 1970—REVISED JANUARY 1977

e Satisfies Requirements of EIA Standard RS-232-C J OR N DUAL-IN-LINE PACKAGE (TOP VIEW)
| THRESHOLD OUTPUTS
e Input Resistance . .. 3k to 7 kQ v/':;LcTz ’?,%2'," NN > . m
Full RS-232-
over Full RS-232-C Voltage Range IIIRIRIENEIE
e [nput Threshold Adjustable to Meet |
*Fail-Safe’” Requirements Without Using *’W"
External Components
e Built-In Hysteresis for Increased Noise Immunity “
e Inverting Output Compatible with DTL or TTL
e Output with Active Pull-Up for
Symmetrical Switching Speeds

e \/ V
description THRESHOLD INPUTS

1t ] 2]]3|{4]|5][[6{]7]]|8

e Standard Supply Voltages...5Vor 12V = 5 5 5 Sa e e o

\

CONTROLS

The SN75154 is a monolithic quadruple line receiver
designed to satisfy the requirements of the standard logic: Y =A
interface between data terminal equipment and data
communication equipment as defined by EIA Standard RS-232C. Other applications are for relatively short, single-line,
point-to-point data transmission and for level translators. Operation is normally from a single five-volt supply; however,
a built-in option allows operation from a 12-volt supply without the use of additional components. The output is
compatible with most TTL and DTL circuits when either supply voltage is used.

In normal operation, the threshold-control terminals are connected to the V1 terminal, pin 15, even if power is being
supplied via the alternate V2 terminal, pin 16. This provides a wide hysteresis loop which is the difference between
the positive-going and negative-going threshold voltages. See typical.characteristics. In this mode of operation, if the
input voltage goes to zero, the output voltage will remain at the low or high level as determined by the previous input.

For fail-safe operation, the threshold-control terminals are open. This reduces the hysteresis loop by causing the
negative-going threshold voltage to be above zero. The positive-going threshold voltage remains above zero as it is
unaffected by the disposition of the threshold terminals. In the fail-safe mode, if the input voltage goes to zero or an
open-circuit condition, the output will go to the high level regardless of the previous input condition.

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

Normal supply voltage (pin 15), Ve {seeNote 1) . . . . . . . . . . . . . . . ... ......7V
Alternate supply voltage {pin 16), Vcc2 e £ Y/
Input voltage . . . e e e e . . . . .. .%2BYV
Continuous total d|$$|pat|on at (or be|ow) 25 C free -air temperature (see Note 2) J package . . . . . 1025mwW

Npackage . . . . . 1150 mw
Operating free-air temperaturerange . . . . . . . . . . . . . « . . . . . . ... ... 0°Cto70°C
Storage temperature range . . . e e e e e ... ......-85Ct0150°C
Lead temperature 1/16 inch from case for 60 seconds J package e e e e e e e ... .. . .....300C
Lead temperature 1/16 inch from case for 10 seconds: Npackage . . . . . . . . . . . . . . . . . .260°C

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

2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which
starts on page 18. In the J package, SN75154 chips are glass-mounted.

recommended operating conditions MIN NOM MAX UNIT
Normal supply voltage (pin 15), Vgc1 - - -« « « o o« o o oo 45 5 55 V
Alternate supply voltage (pin16),Vcc2 . -« .« « -« « =« . . . . . . . .. 108 12 132 V
Input voltage .. I +15 V
Normalized fan-out from each output N e e e e e e e e e e 10
Operating free-air temperature, TA . . . . . « « .« « o o 0 70 °C
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TYPE SN75154
QUADRUPLE LINE RECEIVER

REVISED JANUARY 1977

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

TEST MIN TYPE MAX
PARAMETER TEST CONDITIONS UNIT
FIGURE (SEE NOTE 3)

VIH High-level input voltage 1 3 v

ViL Low-level input voltage 1 3| Vv
Positive-going Normal operation 0.8 2.2 3

VT+ - - 1 \
threshold voltage Fail-safe operation 0.8 2.2 3

vr_ Negative-going Normal operation 1 -3 —1.1 0 v
threshold voltage Fail-safe operation 0.8 1.4 3

Vra—VT_  Hysteresis Normal operation T 0.8 3.3 6 v
Fail-safe operation 0 08 22

VOoH High-level output voltage 1 loH = —400 pA 2.4 3.5 \Z

VoL Low-level output voltage 1 loL =16 mA 023 04] V
AV =-25V to—-14V 3 5 7
AV|=-14V to -3V 3 5 7

r Input resistance 2 AV =-3Vto3V 3 6 8| k&
AV)=3Vto 14V 3 5 7
AV| =14V 1025V 3 5 7

Vi{open)  Open-circuit input voltage 3 =0 0 0.2 2|1V

los Short-circuit output current’ 4 Vce1 =55V, V|=-5V —10 —-20 —40 | mA

Icet Supply current from Vgt 5 Vec1=55V, Ta=25C 20 35 mA
lcc2 Supply current from Vceo Vo2 =132V, Tp=25°C 23 40

tNot more than one output should be shorted at a time.

1 Al typical values are at Vogq =5 V, T = 25°C.

NOTE 3: The algebraic convention where the more-positive (less-negative) limit is designated as maximum is used in this data sheet for logic
and threshold levels only, e.g., when —3 V is the maximum, the minimum limit is a more negative voltage,

switching characteristics, Vcc1 =5V, Ta =25°C,N= 10

TEST
PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
) FIGURE
tPLH Propagation delay time, low-to-high-level output 22 ns
1 Propagation delay time, high-to-low-level output 20 ns
PHL pagation delav g P 6 CL=50pF, Ry =390
tTLH Transition time, low-to-high-level output 9 ns
tTHL Transition time, high-to-low-level output 6 ns

TYPICAL CHARACTERISTICS
OUTPUT VOLTAGE vs INPUT VOLTAGE

a $§ 55
S Vec1 =5V
Ta=25C
3 — —5 5
> B NORMAL FAIL-SAFE
I . OPERATION ] OPERATION —* (e
4 —f —— - §
3
S "
5 2 5 — T —s T
g SeeNote4  Alvy_ T-4 \ Al
? {5 - g5
>O £
1 £ G—— § -
§ 4 —
C (¢
{ 4
-25 -4 -3 -2 -1 [ 1 2 3 a 25

Vi-Input Voltage—V

NOTE 4: For normal operation, the threshold controls are connected to Vg1, pin 15. For fail-safe operation, the threshold controls are open.
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TYPE SN75154
QUADRUPLE LINE RECEIVER

schematic
COMMON TO 4 RECEIVERS
Veez ©
(See Note 5) I S |
[ 332ka
‘ I
| — |
Veer © |
| ska |
R1 O AMA
' |

GND O— /; _I

|
L | T
10F 4 RECEIVERS

!_______ _________

THRESHOLD
CONTROL ©

<

P4 ‘b >
46kQ 3 35k0 316k b
< <

A

N
a

>
31400
3

|
|
|
|
|
| y
I
o

INPUT

‘P
| 27ka g

Component values shown are nominal

/J7 .. .Substrate

NOTE 5: When using Vgc(pin 15), Vcca(pin 16) may be left open or shorted to V. When using Veea, Voot must be left open or
connected to the threshold control pins.
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TYPE SN75154
QUADRUPLE LINE RECEIVER

PARAMETER MEASUREMENT INFORMATION

d-c test circuitsT

TEST TABLE
55V o o132V TEST MEASURE[ A T v Veer Veez
OPEN o OPEN (PIN 15) | (PIN 16)
08V Open-circuit input VoH Open Open lOH 45V Open
a5V o1 (fail safe) Vou Open | Open | lon Open 108V
OPEN V4 min, Vo 0.8V | Open [ 55V Open
@ Vy_ min (fail safe) | Von 08V | Open | lon Open 132V
-_ 10H v Note A [ Pin15 | | 65VandT| Open
v Ve —| ) oH o on e
cct ccz | A1 \ Vrs min (rorman g0 ER o & o
Vi VT oL V)L max, VoH —3V | Pin15 | oy [55VandT| Open
| | 4\ = V— min (normal) VoH —3Vv [ Pin15 | 1on T 132V
. __ G VoH Vin min, V1s max,| VoL 3V | Open | loL a5V Gpen
VoL Vo max (fail safe) | VoL 3V | Open | oL Open 108V
= ViR min, Vre max | VoL 3V_[Pin15 | loL |45VandT| Open
<4 + I L (normal) VoL 3V | Pin15 | IoL T 108V
Vr max (normal zo._ :ote s :n :: :OL 55 VTand T 10;,;,:/
NOTES: A. Momentarily apply —5 V, then 0.8 V. oL ote n oL 3.
B. Momentarily apply 5 V, then ground.
FIGURE 1 - Vi, ViL. VT+ VT—, VOH. VoL.
TEST TABLE
T Veer Veez
Vo 12v (PIN 15) | (PIN 16)
© OPEN
OPEN Open 5V Open
'E= 17 Open GND Open
@ OJE-N Open Open Open
w CIf— ""ch— _Vccz T Pin15 Tand5V Open
e N o GND GND Open
vy +~— = Do-——t— OPEN
| | | Open Open 12V
| I ____GP_____I Open Open GND
n-av = Pin 15 T 12V
&l
! Pin 15 T GND
Pin15 T Open
FIGURE 2—r}
55V o o—o0 132V
TEST TABLE
T Veer Veez
(PIN 15) (PIN 16)
Open 5.5V Open
OPEN Pin 15 5.5V Open
Open Open 13.2V
Pin 15 T 13.2V

FIGURE 3—V(open)

T Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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TYPE SN75154
QUADRUPLE LINE RECEIVER

PARAMETER MEASUREMENT INFORMATION
d-c test circuitsT (continued)

55V o o0—o0 132V
55V lcct lccz
OPEN I OP[i OIN OPEN OPEN
r veer Veez I oy Veet Veez R 1
! ! L N
5V +—{r {>o———+— OPEN
l v GND !
e = —_——_——
I
Each output is tested separately. All four line receivers are tested simultaneously.
FIGURE 4—log FIGURE 5—Icc
TArrows indicate actual direction of current flow. Current into a terminal is a positive value.
switching characteristics
INPUT 5V ouTPUT

OPEN OPEN
@ I _J_ RL=39%00
Veer Veez CTR
PULSE | (See Note C)
GENERATOR A4
(See Note A)
I CL = 50 pF
(See Note B)
< = =
TEST CIRCUIT
bo—et— 10+ 205 I 10+ 215
] [ l__='_____.____5v
fav ; K |
INPUT ! I } ov
2 | -3 vx't
10% | [ Wl BV
| |
1 1
—{ oy r— —el tpH je—
| |
v
2V | | 2V OH
\! ! |
ouTPUT | X 15V 15V |
| 0 |
1 08V 8V |
Ny
| ] [} | oL
Lo Lo
1 ]
—S{tTHL le— —® TTLH &

VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zg,¢ = 50 £, t,, = 200 ns, duty cycle < 20%.
B. C includes probe and jig capacitance.
C. All diodes are TN3064.

FIGURE 6—SWITCHING TIMES
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FUTURE PRODUCT
TO BE ANNOUNCED

TYPES SN55157, SN75157

DUAL DIFFERENTIAL LINE RECEIVERS

JANUARY 1977

® Meet EIA Standards RS-422 and RS-423
e Operates from-a Single 5-V Supply

e Wide Conmon-Mode Voltage . .. *15 V
e Standard V¢ and Ground Pin Positions

o Withstands EIA Standard RS-232-C
Single Levels

description

The SN55157 and SN75157 are dual differential line
receivers that meet EIA Standards RS-422 and
RS-423. They have the same features as the uA9637
but with standard Vg and ground pin positioning.

JG OR P DUAL-IN-LINE PACKAGE

(TOP VIEW)

Vecc 1B 2A 2B
8 17 6 5
1{12(]13]]4

1A 1Y  2Y GND

The SN55157 will be characterized for operation over the full military temperature range of —55°C to 125°C. The
SN75157 will be characterized for operation from 0°C to 70°C.

supply voltage: 5V nominal

TEXAS INSTRUMENTS
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DALLAS, TEXAS 75222
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INTERFACE
CIRCUITS

TYPES SN55158, SN75158
DUAL DIFFERENTIAL LINE DRIVERS

BULLETIN NO. DL-S 7712497, JANUARY 1977

description

o Meets EIA Standard RS-422
) SN55158 . . . JG DUAL-IN-LINE PACKAGE
o Single 5-V Supply SN75158 . . . JG OR P DUAL-IN-LINE PACKAGE

. . (TOP VIEW)
e Balanced-Line Operation

® TTL-, DTL-Compatible

7

e High Output Impedance in Power-Off : e
Condition

e High-Current Active-Pull-Up Outputs »

® Short-Circuit Protection

e Dual Channels 1[12[]3[]4

e Input Clamp Diodes

Y =
z

>i>

The SN55158 and SN75158 are dual complementary-output line drivers designed to satisfy the requirements set by the
EIA RS-422 standard interface specifications. The inputs are standard TTL. The outputs provide complementary
signals with high-current capability for driving balanced lines, such as twisted-pair, at normal line impedance without
high power dissipation. The output stages are TTL totem-pole outputs providing a high-impedance state in the
power-off condition.

schematic (each driver) ———— oo
NPUT ——— ¢ Daven
3.5 CIRCUITRY ®
1 v
T
e |
» all
Yy l
3 H
4
S8tk
-y
' ' 90
o0 I l ®—2Z ouTPUT
Y OUTPUT: Py l v | a7
ly |
i | g 1]
£

|-

|
4

Components within the dashed box are common to both drivers. Resistor values shown are nominal.

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

Supply voltage, Voo (see Note 1) . . .« . . . . . . . L . L L Lo e e e e e e ..V
Input voltage . . . .. . e - . .. . ... bbbV
Continuous total dlssnpatlon at (or below) 25 C free -air temperature (see Note 2) e e e e e .. L TW
Operating free-air temperature range: SN55158 . —55 Cto 125 C

SN75158 0°Cto 70°C
Storage temperature range . . —65°C to 150°C
Lead temperature 1/16 inch from case for 60 seconds JG package .. . . .300°C
Lead temperature 1/16 inch from case for 10 seconds: P package .. . .. ...260°C

NOTES:

1. Al voltage values are with respect to network ground terminal.

2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which
starts on page 18. In the JG package, SN55158 chips are alloy-mounted; SN75158 chips are glass-mounted.
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TYPES SN55158, SN75158
DUAL DIFFERENTIAL LINE DRIVERS

recommended operating conditions

SN55158 SN75158 UNIT
MIN NOM MAX|MIN NOM MAX|
Supply voltage, Vo 4.5 5 5.5(4.75 5 525| V
High-level output current, IoH —40 —40| mA
Low-level output current, i 40 40 mA
Operating free-air temperature, TA —55 125 0 70| °C
electrical characteristics over operating free-air temperature range (unless otherwise noted)
v
SN55158 SN75158
PARAMETER TEST CONDITIONST UNIT
MIN  TYPE MAX |MIN TYPf MAX
VIH High-level input voltage 2 2 \Y
ViL Low-level input voltage 0.8 08} Vv
Vik Input clamp voltage Vce = MIN, lj=—-12mA —-0.9 —1.5 —0.9 15| Vv
Vce = MIN, ViL=0.8V
VOH High-level output voltage cc L ’ 2 3.0 24 3.0 \Y
VIH=2V, IoH = —40 mA
Vee = MIN, ViL=038V,
VoL Low-level output voltage cc L 0.2 0.4 0.2 04| V
ViH=2V, loL =40 mA
Vop1 Differential output voltage Vce = MAX, lo=0 3.5 2Vpp2 3.5 2Vpp2| V
Vop2 Differential output voltage Vee =MIN 2 3.0 2 30 Vv
ANop! Change l? magnitude of Vee = MIN 0.01 04 0.01 04l v
differential output voltage § Rl =100
v c de output voltage § |.CC ~ MAX SLF' N 1.9 3. 18 v
A r
oc ommon-mode output voltage Voo = MIN ee Figure T2 3 5 3
Ch i itude of
Alvggl Change in magnitude o Ve = MIN or MAX 0.02 0.4 0.02 04| v
common-mode output voltage §
Vo=6V 0.1 100 0.1 100
lo Output current with power off | Vcc =0 Vo =-0.25V —0.1 —100 —0.1 —100 | A
Vpo=—-025Vto6V +100 +100
| t
h npuvt currejn at Vce = MAX, V=55V 1 1| mA
maximum input voltage
HH High-level input current Ve = MAX, V=24V 40 40 | uA
L Low-level input current Vce = MAX, V=04V -1 —1.6 —1 —-1.6 mA
108 Short-circuit output current # | Ve = MAX —40 -90 -150|—-40 -90 —150| mA
Ve = MAX, Inputs grounded,
Icc Supply current (both drivers) Ng(l:oad, Ta= 2200 37 50 37 50 | mA

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

tan typical values are at Tp = 25°C and Vee =5 V except for Vg, for which Ve is as stated under test conditions.

§A|VOD land AIVoc! are the changes in magnitudes of Vop and Vg, respectively, that occur when the input is changed from a high level to
a low level.

Tin E1A Standard RS-422, Vg, which is the average of the two output voltages with respect to ground, is called output offset voltage, Vos.

#Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
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TYPES SN55158, SN75158
DUAL DIFFERENTIAL LINE DRIVERS

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

SN55158 SN75158
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX |[MIN  TYP MAX
tPLH Propagation delay time, low-to-high-level output See Figure 2, 16 25 16 25| ns
tPHL Propagation delay time, high-to-low-level output Termination A 10 20 10 20| ns
tPLH Propagation delay time, low-to-high-level output See Figure 2, 13 20 13 20| ns
tPHL Propagation delay time, high-to-low-level output Termination B 9 15 9 15| ns
tTLH  Transition time, low-to-high-level output See Figure 2, 4 20 4 20| ns
tTHL  Transition time, high-to-low-level output Termination A 4 20 4 20| ns
See Fi 2,
Overshoot factor .lgu r'e 10 10| %
Termination C

PARAMETER MEASUREMENT INFORMATION
T $s00
b
Voo »—r

‘-509

AAA

FIGURE 1-DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES

INPUT
PULSE Y OUTPUT
GENERATOR
(see Note A) ZouTPUT
\

l cL=15pF _] v
Y (see Note B)
10008 CL=30pF Ao
<

— z b Q
(see Note B) CL=15pF l ::100
z (see Note B)
I z
= -

TERMINATION A TERMINATION B TERMINATION C

TEST CIRCUIT

OVERSHOOT

i

100% T:/V\AM
ou b

:
B -

DIFFERENTIAL 50%
OUTPUT

1
TLH —feey h-o4—tTHL VERSHOOT
VOLTAGE WAVEFORMS °

NOTES: A. The pulse generator has the following characteristics: Zoyt =50 Q, t, =25 ns, PRR = 10 MHz.
B. C|_includes probe and jig capacitance.

FIGURE 2—-SWITCHING TIMES
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TYPES SN55158, SN75158
DUAL DIFFERENTIAL LINE DRIVERS

TYPICAL CHARACTERISTICST

OUTPUT VOLTAGE OUTPUT VOLTAGE
Vs
DATA INPUT VOLTAGE DATA INPUT VOLTAGE
T !
No load Vee=5V
Ta=25"C No load
5 s t
S TA=125°C
> Ve -5
T . CC=55V 1 b
g [ | £
: Vec=5V | 2 P
= Vec =45V 3 5
< 5 Ta=25°C
3 [
? 2 A T T R
o o
9 > Ta=-65°C
1 1 J
0 0
0 ) 2 3 4 o 1 2 3 4
V)—Data Input Voltage-V V|—Data Input Voltage—V
FIGURE 3 FIGURE 4
LOW-LEVEL OUTPUT VOLTAGE OUTPUT VOLTAGE
w s
OUTPUT CURRENT FREE-AIR TEMPERATURE
O T R Es ey
Ta- 25°C cc- I
» [ [ ] Load
Vec=55V, 8 voution N
€C= > ~ A0 m L —
> 03 > 3.0 —F—J Voulion -
g pd Lol T
g cCc=45V 228
2 >
H 02 4 20
] A 315
L / 1
=] / o
S o v > 10
05
oL(lpL = 40 mA)
0 0 I I 1
0 10 20 30 4 5 6 70 80 ~75-50 <256 0 25 50 75 100 125
10L~Output Current—mA TA—Free-Air Temperature—°C
FIGURE 6 FIGURE 7
SUPPLY CURRENT SUPPLY CURRENT
(BOTH DRIVERS) (BOTH DRIVERS)
SUPPLY VOLTAGE v
FREE-AIR TEMPERATURE
80 T 42 T T
Noload _ vee =5V
70 -TA=25"C Inputs grounded
40 " Qutputs open
< 60 <
£ €
| |
& 38
£ 50 H T
g o £ ™~
3 s 50 o
E “\sc < > 36
g R g
3 o v‘:b 3‘ \
]
&
82 3
0 32
0 30

0 1 2 3 4 5 6 7 8
Vce-Supply Voltage—V

FIGURE 9

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

Ta-Free-Air Temperature-°C

FIGURE 10

*Data for temperatures below 0°C and above 70°C are applicable to SN55158 circuits only.

Icc—Supply Current—mA

30 T T
vec=5V
See Figure 2
25 |- Termination A
e
I
5 2
E | —1
£
> PLH L+
Rl
3
5 vl | A—T|
H 10 p—p
g
5
< 5

HIGH-LEVEL OUTPUT VOLTAGE
vs

OUTPUT CURRENT
TA=25°C | |
T T
Ve =55V
4
> / 1
g Vee=5V
53
¢ N
5
2
‘5 \
g :
i Vec-45V
o
>
1
. |

0 -20 40 -60 -80 -100 -120
IoH—Output Current—mA

FIGURE 5

PROPAGATION DELAY TIMES
vs
FREE-AIR TEMPERATURE

0
-75 -80 26 0 25 50 75 100 125
Ta—Free-Air Temperature—"C

FIGURE 8
SUPPLY CURRENT
(BOTH DRIVERS)
vs
FREQUENCY
vee =5V
30 pF
-volt square wave
60
© 4
20
[
0.1 04 1 4 10 40 100
f—Frequency—MHz
FIGURE 11
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TYPE SN75159
::P:;(E::;II:TA:E DUAL DIFFERENTIAL LINE DRIVER
WITH 3-STATE OUTPUTS

BULLETIN NO. DL-S 7712501, JANUARY 1977

o Meets EIA Standard RS-422 J OR N DUAL-IN-LINE PACKAGE

. (TOP VIEW)
e Single 5-V Supply
e Balanced Line Operation Vee 22 v 28 24 2 NC
e TTL and DTL Compatible Wi juj jrpjnpjnijsiJje
e High-Impedance Output State for
Party-Line Applications
e High-Current Active-Pull-Up Outputs
e Short-Circuit Protection
e Dual Channels
o Clamp Diodes at Inputs
description
The SN75159 dual differential line driver with 1 2 3 4 5 6 7
three-state outputs is designed to provide all the NG e pr v P Py pves
features of the SN75158 line driver with the added — -
feature of driver output controls. There is an positive logic: Y =_A_B
individual control for each driver. When the output Z=AB .
control is low, the associated outputs are in a high- Outputs are off when C is low
impedance state and the outputs can neither drive NC—No internal connection
nor load the bus. This permits many devices to be
connected together on the same transmission line for
party-line applications.
schematic (each driver) . weUTe D D laruT A |—: To otHen
O ! @ @ ?
9 9
3,12} ‘\/}—‘ 2,13)
ouFrr ] vt
Y
J ) b 4
nr
w1 ! %
2
onp ! .
Ea 7 /}z
Resistor values shown are nominal. .
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Vcc (see Note 1) .7V
Input voltage 55V
Off-state voltage applled to open- collector outputs 12V
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) J package 1025 mW
N package 1150 mW
Operating free-air temperature range e e e e e e e e e e e e 0°Cto 70°C
Storage temperature range . . . e e . . . ... ... ......-B5Cto150°C
Lead temperature 1/16 inch from case for 60 seconds J package . 300°C
Lead temperature 1/16 inch from case for 10 seconds: N package . 260°C

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

2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which

starts on page 18.In the J package, SN75159 chips are glass-mounted.

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222



TYPE SN75159
DUAL DIFFERENTIAL LINE DRIVER
WITH 3-STATE OUTPUTS

recommended operating conditions

MIN NOM MAX UNIT

Supplyvoltage, VCC - « + « + « + + 4 e e e e e e e e e e e oo . 45 5 525 \%
High-level output current, IOH . . . . . - . . . .« . . . oL —40 mA
Low-level output current, IO . . . . . . . . . .. o oo e 40 mA
Operating free-air temperature, TA . . - . .« « « « « o v o v o 0 e e 0 70 °c

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

PARAMETER TEST CONDITIONST MIN TYPE MAX | UNIT
ViH High-level input voltage 2 v
ViL Low-level input voltage 08| V
Vik Input clamp voltage Ve = MIN, I ==12mA -0.9 -1.5 \"
. Vce = MIN, V=08V,
Vv High-level output volta 2.4 3.0 \Y
OH 9 uteut voltage ViH=2V, IOH = —40 mA
Vee = MIN, ViL=08YVv,
Vv Low-level output voltal . 0.4 \Y
oL put voltage VIH=2V, IoL = 40 mA 0.28
Vok Output clamp voltage Vce = MAX, ip=—40mA —1.1 -15| V
Vobp1 Differential output voltage Vee = MAX, Io=0 35 2vpop2| V
Vop2  Differential output voltage Vce = MIN 2 3.0 Vv
Ch i itude of
Alvgp! . ange in magnitude o Vee = MIN 0.02 04| v
differential output voltage §
v c de output vol q Vee = MAX RL =100, See Figure 1 1.8 3 v
o n-mode ol voltage
oc mmon-mode output voltage ¥ Iy e = MIN 15 3

Change in magnitude of
Alvggl angein magnituce Vee = MIN or MAX 0.01 04| v
common-mode output voltage §

Vp=6V 0.1 100
o Output current with power off Vee=0 Vo =-0.25V -0.1 —100 | wA
Vp=—-025Vto6V +100
Ta = 25°C, Vo=0toVce +10
Off-state (high-impedance- Vee = MAX, Vo=0 —20
loz Output controls oo Vp=04V +20 | pA
state) output current at 08 V Ta=70C Vo-24V 50
Vo =Vce 20
I nput current at Vee = MAX, V=55V 1] ma
maximum input voltage
HH High-level input current Vee = MAX, V=24V 40 | pA
'TH Low-level input current Vee = MAX, V=04V -1 -1.6 | mA
los Short-circuit output current # Vee = MAX —40 —90 —150 | mA
AICC Supply current (both drivers) \1/-2(::_ 2'\252( ’ nouts grounded, No load, 47 65 | mA

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,

LAl typical values are at Ta =25°Cand Vg =5 V except for Vo, for which Vg is as stated under test conditions.

§AIVODI and AIVQoc! are the changes in magnitudes of Vgp and Vo , respectively, that occur when the input is changed from a high level to
a low level.

Din ElA Standard RS-422, V¢, which is the average of the two output voltages with respect to ground, is called output offset voltage, Vog.

#Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
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TYPE SN75159
DUAL DIFFERENTIAL LINE DRIVER
WITH 3-STATE OUTPUTS

switching characteristics, Voo =5V, Tp =25°C

i

PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
tpLH Propagation delay time, low-to-high-level output | C_= 30 pF, R =100 %, See Figure 2, 16 25 ns
tpHL Propagation delay time, high-to-low-level output | Termination A 1 20 ns
1 Propagation delay time, low-to-high-level output 13 20 ns

PLH pag . A4 . - 9 P CL =15pF, See Figure 2, Termination B
tpHL Propagation delay time, high-to-low-level output 9 15 ns
tTLH Transition time, low-to-high-level output Cp =30pF, R =100 £, See Figure 2, 4 20 ns
tTHL Transition time, high-to-low-level output Termination A 4 20 ns
tpzH Output enable time to high level Cp =30pF, RL =180, See Figure3 7 20 ns
tpzL  Output enable time to low level CL =30pF, RL =250 2, See Figure 4 14 40 ns
tpHz  Output disable time from high level Cy =30pF, R =180%, See Figure3 10 30 ns
tpLz Output disable time from low level Cp =300pF, R =250, See Figure4 17 35 ns
Overshoot factor Ry =100 %, See Figure 2, Termination C 10 %
PARAMETER MEASUREMENT INFORMATION
1 $ 500
Vob2 ];___
3500 [ Voc
FIGURE 1-DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES
1kQ —_—
5V Qe AAA e — ] NOTES:
‘ | A. The pulse has the istics:
[ | Zoue = 50 2, PRR = 10 MHz.
INPUT I I B. C|_includes probe and jig capacitance.
Y OUTPUT
PULSE I |
GENERATOR T T Z OUTPUT
(See Note A) %50 a |_ - l
Y A —
R =100 9 1_. CL=15pF 4
z ’__D (see Note B) g RL=1000
CL=15pF - z
(see Note B) /-fr
TERMINATION B TERMINATION C
TEST CIRCUITS
OVERSHOOT

100% T:/WM
o ko

-

OVERSHOOT

VOLTAGE WAVEFORMS
FIGURE 2—tpH, tpHL, tTLH. tTHL. AND OVERSHOOT FACTOR
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TYPE SN75159
DUAL DIFFERENTIAL LINE DRIVER
WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION
<5ns +—-i <5ns +¢|

OUTPUT

TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 3—tpz AND tpHz

OUTPUT

TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 4—tpz) AND tp 7z

NOTES: A, The pulse generators have the following characteristics: Zout = 50 2, PRR =500 kHz
B. C|_ includes probe and jig capacitance.

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
DATA INPUT VOLTAGE DATA INPUT VOLTAGE
6 6
Noload | Vee=5V
5f—Ta=25°C 5 }—No load
Vee=6.25V TA =70°C
>
g 4 /- 3 4 /_
Ed C £ g' r
=3 X =
3 s f 2, Y
H 5 T
£ \-vcc= 475V g \ TA |0 c
?o 2 N Veess 7 2 TA=25°C™ |
5V =

B cc °

1 1

o 0

o 1 2 3 4 0 1 2 3 4
V|—Data Input Voltage—V V)—Data Input Voltage—V
FIGURE 5 FIGURE 6
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TYPE SN75159
DUAL DIFFERENTIAL LINE DRIVER
WITH 3-STATE OUTPUTS

Vo-Output Voltage—V

Icc—Supply Current—mA

LOW-LEVEL OUTPUT VOLTAGE
vs v -
FREE-AIR TEMPERATURE OUTPUT CURRENT OUTPUT CURRENT
40 v 06
Vee=5V TaA = 25°C TA=25°C
35 VOH (I0H = ~20 mA)
4 05 t
- Vec=4.75V
30 > Ve =625V cc
VOH (I0H = —40 mA) 1 = /—Vee i 7 04
g vee =5V -
25 g
g, L ] 1
2 g Ve = 5.25 V|
20 z 7\'\ 5 03
5 Vee =475V &
15 e ? S 02
I P
1.0 S 2 //
05 ' o1
: VoL (oL = 40 mA) 4
0 I I 0 0
0 25 50 75 0 -20 -40 —60 —80 —100 —120 0 2 4 6 8 100 120
TA-Free-Air Temperature—"C 10H—Output Current—mA 10L—Output Current—mA
FIGURE 7 FIGURE 8 FIGURE 9
SUPPLY CURRENT SUPPLY CURRENT SUPPLY CURRENT
(BOTH DRIVERS) (BOTH DRIVERS) (BOTH DRIVERS)
vs Vs vs
SUPPLY VOLTAGE FREE-AIR TEMPERATURE FREQUENCY
80 100 —
No foad 56 V-5V vce=5V
70 -TA=25°C 54 |~ Inputs gr FRL=>
No load g0 | CL=305F
52 Inputs: 3-volt square wave
& K ] Ta=25°C
€ 50 § T
0 & a8 s 60
5 3 L
40 S 46 > =
5 g
30 g “ a®
] ]
42
% 8 3
/ 40 20
10 -
0 36 0
0 1 2 3 4 5 6 7 8 2 50 5 0.1 04 1 4 10 40 100
Vec—-Supply Voltage—V Ta—Free-Air Temperature—°C f—Frequency—MHz
FIGURE 10 FIGURE 11 FIGURE 12
PROPAGATION DELAY TIMES
FROM DATA INPUTS OUTPUT ENABLE and DISABLE TIMES
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
. 20 30 T
I gl reetsV 2 Vec =5 V
E CL=30pF L g See Figures 3 and 4
2 elRL=1000 £
F 4 [
8 14 FLl & o
€ K PLZ | —
2 ——— s L
g PHL 2 15 PZL
£ R S—
58 3 tPHZ
8 6 & tPZH
< -
s 4 5
g g
8 2 3
2
& o 0
0 25 50 75 ] 25 50 75

OUTPUT VOLTAGE

TYPICAL CHARACTERISTICS

HIGH-LEVEL OUTPUT VOLTAGE

T a—Free-Air Temperature—°C

FIGURE 13

TA—Free-Air Temperature—"C

FIGURE 14
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INTERFACE TYPES SN55182, SN75182, SN55183, SN75183

CIRCUITS DUAL DIFFERENTIAL RECEIVERS AND DRIVERS
BULLETIN NO. DL-S 7711767, OCTOBER 1972—REVISED JANUARY 1977
LINE CIRCUITS
featuring
e Single 5-V Supply
e Differential Line Operation
e Dual Channels
e TTL/DTL Compatibility
additional features of SN55182 and additional features of SN55183 and
SN75182 line receivers SN75183 line drivers
e Designed to be Interchangeable e Designed to be Interchangeable
with National Semiconductor with National Semiconductor
DS7820A and DS8820A DS7830 and DS8830
+15 V Common-Mode Input Voltage Range e Short-circuit Protection of Outputs
+15 V Differential Input e Output Clamp Diodes to Terminate
Voltage Range Line Transients
Individual Channel Strobes e High-Current Outputs
Built-In Optional Line-Termination Resistor e Quad Inputs
Individual Frequency Response Controls e Single-Ended or Differential
AND/NAND Outputs
description

The SN55182 and SN75182 dual differential line receivers are designed to sense small differential signals in the
presence of large common-mode noise. These devices give TTL compatible output signals as a function of the polarity
of the differential input voltage. The frequency response of each channel may be easily controlled by a single external
capacitor to provide immunity to differential noise spikes. The output goes to a high level when the inputs are
open-circuited. A strobe input is provided which, when in the low level, disables the receiver and forces the output to a
high level.

The SN55183 and SN75183 dual differential line drivers are designed to provide differential output signals with
high-current capability for driving balanced lines, such as twisted-pair, at normal line impedances without high power
dissipation. These devices may be used as TTL expander/phase splitters as the output stages are similar to TTL
totem-pole outputs.

Both the driver and receiver are of monolithic single-chip construction, and both halves of the dual circuits use common
power supply and ground terminals.

The SN55182 and SN55183 are characterized for operation over the full military temperature range of —55°C to
125°C and the SN75182 and SN75183 are characterized for operation from 0°C to 70°C. Both devices are available in
either the ceramic (J) or plastic (N) dual-in-line package.

CONTENTS

Line Receivers Page
ic, Maxi Rati and R ied Op. ing Conditions . . . . . . . . .. .. .. .. 153
Electrical Ct istics and Switching Char istics . . . . L . L o L e e e e e e e e e e 154
P: M Inf HON . L . . L L e s h e e e e e e e e e e e e e e e e e e e 155
Typical Characteristics . . . . . . . & . o 4 4 v 0t e e e e e e e e e e e e e e e e e e 155

Line Drivers
Sch ic, Maxi Rati and R ded Op ing Conditions . . . . . . . . .. .. . ... 158
Electrical Characteristics and Switching Characteristics . . . . . . . . . . . . . . . .. . . . ... 159
P: M Infor (] 160
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TYPES SN55182, SN75182
DUAL DIFFERENTIAL LINE RECEIVERS

schematic (each receiver)

RESPONSE TIME

JOR N DUAL-IN-LINE PACKAGE

CONTROL
‘ k) e (TOP VIEW)
Vee
167
5k 3k 15k
3 r} RECEIVER NO. 2
la.15
NON- RESP
5k ) 4 320 INV INV TIME OUT-
ouTPUT Vee INPUT RT INPUT STRB CONT PUT
15k
6.8
Wil pjnynjjuop9i|s
NON INVERTING (3,11
INPUT
170 5k
1K 750
Ry ]
2,12 ik
167 ”
¢ GROUND '
INVERTING (1. 13) i o
INPUT Sk sTROBE

Resistor values shown are nominal and in ohms.

. 1 2 3 4 5 6 1
logic FUNCTION TABLE
pyyem INV.  RT NON- STRB RESP OUT- GND
INPUT INV TIME PUT
STROBE | o | OUTPUT INPUT CONT

L X H RECEIVER NO. 1

H H H

H L L

H =V, > V| y min or V|p more positive than VT max
L = V| <V _max or V|p more negative than V| max
X = irrelevant

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

Supply voltage, Ve (seeNote 1) . . . . . . . . . . . L .. ..o BY
Common-mode input voltage 20V
Differential input voltage (see Note 2) 20V

Strobe inputvoltage . . . . . . . L . . L L oo oo e e e e e e e e e e e e e e e e 8V
Qutput sink current

. 50 mA
Continuous total dissipation at (or below) 70 C free air temperature (see Note 3) 600 mW
Operating free-air temperature range: SN55182 —55°C to 125°C )
SN75182 . 0°C to 70°C i
Storage temperature range . —65°C to 150°C ‘
Lead temperature 1/16 inch from case for 60 seconds J package 300°C
Lead temperature 1/16 inch from case for 10 seconds: N package 260°C
NOTES: 1. All voltage values, except differential voltages, are with respect to the network terminal.
2. Differential voltage values are at the noninverting terminal with respect to the inverting terminal.
3.

For operation of SN55182 above 70°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information
section, which starts on page 18. In the J package, these chips are glass-mounted.

recommended operating conditions

SN55182

SN75182

MIN NOM MAX

NIT
MIN NOM MAX Y

Supply voltage, Ve

4.5 5 5.5

4.5 5 55| V

Common-mode input voltage, V¢

£15 +15
High-level output current, loH —400 —400 | uA
Low-level output current, I 16 16| mA
Operating free-air temperature, Ta —55 125 0 70| °cC
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TYPES SN55182, SN75182
DUAL DIFFERENTIAL LINE RECEIVERS

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

PARAMETER TEST cONDITIONST MIN TYPE MAX |UNIT
Vp=25V, Vic=—-3Vto3V 0.5
VTH Differential input high-threshold voltage o IC \
loH =—400uA | Vic=—-156V to 15V 1
Vp=04V, Vic=—3Vto3V —0.5
V1L Differential input low-threshold voltage 0 ic
loL =16 mA, Vic=-15Vto 15V —1
ViH(strobe) High-level strobe input voltage 2.1 55 \"
ViL(strobe) Low-level strobe input voltage 0 0.9 \
Vip=1V, \% =21V,
o aeoun | obe 25 42 55
VoH High-level output voltage VOH Ry # v o4V \Y
b ' strobe ™ 0% ¥ 25 42 55
loH = —400 uA
Vip=-1V, Vv =21V,
VoL Low-level output voltage 'D strobe 0.25 04 \%
lgL = 16 mA
. Vic=15V 3 4.2
Inverting
X Vic=0V 0 0.5 | mA
input
Vic=—-15V -3 -—-4.2
Iy Input current
. . Vic=15V 5 7
Noninverting
X Vic=0V -1 —14 | mA
input
Vic=—-15V -7 -9.8
IsH High-level strobe current Vstrobe = 5.5V 5| mA
IsL Low-level strobe current Vstrobe = 0 -1 —14 | mA
i I Inverting input 3.6 5 kQ
r Input resistance - —
| Noninverting input 1.8 2.5 ko
Rt Line terminating resistance Ta =25°C 120 170 250 Q
los Short-circuit output current Vec =55V, Vp=0 —-28 —45 —-6.7 | mA
Vic=15V, \4 4.2 6
Supply current ic 1D
Icc . Vic=0, Vip=-05V 6.8 10.2 | mA
(average per receiver)
Vic=-15V, Vip=-1V 9.4 14
TUnless otherwise noted, Vstrobe = 2.1 V or open.
tan typical values are at Voo =5V, Ta = 25°C, and V|c =0.
switching characteristics, Vcc =5V, TA = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX|UNIT
. Propagation delay time, low-to-high-level output 18 40 ns
PLH(D) from differential input
Propagation delay time, high-to-low-level output
1 Ry =400 9, 31 45
PHL(D) from differential input ¢ L ~ 15pF ne
Propagation delay time, low-to-high-level output L ) PF.
tPLH(S) ) See Figure 1 9 30 ns
from strobe input
Propagation delay time, high-to-low-level output
tPHL(S) ) 15 25 ns
from strobe input
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TYPES SN55182, SN75182
DUAL DIFFERENTIAL LINE RECEIVERS

PARAMETER MEASUREMENT INFORMATION

INPUT OUTPUT
Vee=5V
PULSE 000 3
GENERATOR NO. 1 See Note C
(See Note A) S
s 50 Q2
1 L C__=15pF =
PULse (See Note B)
GENERATOR NO. 2 |
(See Note A)
INPUT =
TEST CIRCUIT
l——— ty———d
| | ——— — 25V

INPUT ov ov ov ov*
| e— tw—sd | 25V

|

: - | ioom |
_.I >100 ns lg— —., >100 nsr— ——»{ >100ns i _-' >100 ns r—

T |

|

|
STROBE ?( 13V

PHL(D) —r—-} fe—>tPLH(D)
]

I | D3
o«
OUTPUT 1.3v 13v

tPHL(S) —r—" —q—h- tPLH(S)
VOLTAGE WAVEFORMS

|
|
!
|
|
|
|
)
[

NOTES: A. The pulse generators have the following characteristics: Zg = 50 £, t, = 10 ns, ty = 10 ns, ty = 0.5 + 0.1 us, PRR = 1 MHz.

B. C|_ includes probe and jig capacitance.
C. All diodes are 1TN3064 or equivalent.

FIGURE 1-PROPAGATION DELAY TIMES

V|p-Differential Input Threshold Voltage—V

TYPICAL CHARACTERISTICS

DIFFERENTIAL INPUT THRESHOLD VOLTAGE DIFFERENTIAL INPUT THRESHOLD VOLTAGE DIFFERENTIAL INPUT THRESHOLD VOLTAGE
s Vs vs
SUPPLY VOLTAGE COMMON-MODE VOLTAGE FREE-AIR TEMPERATURE
03 0. 2 100
Vie=0 7 Vec =5V s Ll ] | Voe -5V
Ta=25°C g 04fTa-25C Y o Vic=0
0.2 £ S 50 25 v 4 n
S 03 s oL |
s S o« %
>
3 02 b} o0
01 ‘[ 2 Y ™~ |
| V0=25V,l0=-400A g £ \‘\
0 ! 5 T so
] ] ] B 2 4 [
o L) R s O
! 2 1 NG
K = ks
-0.2 —_- ? ! £ _1s0 4 \ Mq
o 04 5
> l £
-03 05 —200
45 5 55 6 20 -10 [ 10 20 -75 -50 —26 0 25 50 75 100 125
Vce—Supply Voltage—V Vic—Common-Mode Input Voltage—V Ta—Free-Air Temperature—°C
FIGURE 2 FIGURE 3 FIGURE 4
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TYPES SN55182, SN75182
DUAL DIFFERENTIAL LINE RECEIVERS

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE
vs
FREE-AIR TEMPERATURE VOLTAGE TRANSFER CHARACTERISTICS
5 T + 5 T
Vec =5V | | | N Vec =5V TA =25°CH
T = —400 W rVic=0
: RS ol . A1
> ] e [
% > 4 each /
g 3 é, 3L 0k e / / _
g 8 / /TA =-55C
- ]
: S T
3 2 2 2 TA= 1259 /
| S
o o A
> 5 / / /
1 > 1 / /
Vip=-05V, gL =16 mA— —
o T 1 T 1 0
-75 -50 -25 0 25 50 75 100 125 -0.5 -03 0.1 0.1 0.3 0.5
Ta—Free-Air Temperature—°C V|p—Differential Input Voltage—V
FIGURE 5 FIGURE 6
INPUT CURRENT TERMINATING RESISTANCE
Vs Vs
INPUT VOLTAGE FREE-AIR TEMPERATURE
10 200°
Vecec=5V
8 rVip=0to*20V
Ta=25°C
6| S 190
e &
i :
T
Lo, ol £ 180
g ] &
5 0 G\“?\y‘ g
5 AW K ]
3 2R QO £ 170
=5 W= S £ ~
| 4 L $C‘> 5
- - O\
B & i
-6 $\$\\ £ 160
-8 7Zv\0
—-10 I 150
—-20 —-10 0 10 20 -75 -50 -26 0 25 50 75 100 125
V|—Input Voltage—V Ta—Free-Air Temperature—°C
FIGURE 7 FIGURE 8
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TYPES SN55182, SN75182
DUAL DIFFERENTIAL LINE RECEIVERS

TYPICAL CHARACTERISTICS

SUPPLY CURRENT
(AVERAGE PER RECEIVER)
vs
COMMON-MODE INPUT VOLTAGE

POWER DISSIPATION
(AVERAGE PER RECEIVER)
v

s
COMMON-MODE INPUT VOLTAGE

12 300
Vo =5V Vo =5V
No load \{ID=I~|V
10 TA=25"C I
< % \ |/~ Max rated Pp at T = 125°C
L8 L 200 ——4
5 2 \ /
] 2 /
S o N '
z 5 \ TA = 25°C
g 5 \
3 2 100 \
|4 3
8 N I .
S o \)
a \,
2 Ta - 125°C [ SSb—%~
\ L
-20 -10 0 10 20 _20 ~10 0 10 20
Vic—Common-Mode Input Voltage—V V|C~Common-Mode Input Voltage-V
FIGURE 9 FIGURE 10
NOISE PULSE WIDTH
v
RESPONSE-TIME-CONTROL CAPACITANCE
1
000 gy ;
¢ 700 | 75 = 25°C
1 ago [ SeeNoted
g Ty 25V —mm
s
3 200 | B
& —-————4-——-t—-————-0V
3
2 100
S e —25V e
£
s a0
3 —1 t
E w
3 o=
oL LU
10 40 100 400 1000  400010,000
Response- Time-Control Capacitance—pF
FIGURE 11 INPUT PULSE FOR FIGURE 11
PROPAGATION DELAY TIMES FROM
DIFFERENTIAL INPUT PROPAGATION DELAY TIMES FROM STROBE INPUT
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
£ £
5 20
£ B Vec=5v £ Ve =5V ‘ ‘
H See Figure 1 2 g | SeeFigure1
S . . S [
K PHL(D) | — 3 16 [PHL(S)
S ., 2
) - s, N~ :
g1 I £5 n \
3 £3
= 3
g 3 2 85 12 ‘
a s s tPLH(S)
&g g 10 :
35 2 g 1
I T 8 S
[ PLH(D) & |
° T S
a | z © \
ER [ ] z ‘
5 g
= = ~75 -50 ~25 0 25 50 75 100 125

-75 -50 =26 0 25 60 75 100 125

Ta—Free-Air Temperature—°C

FIGURE 12

TA—Free-Air Temperature—°C

FIGURE 13

NOTE 4: Figure 11 shows the maximum width of the illustrated pulse that can be applied differentially without the output changing from the I
tow to high level. |
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TYPES SN55183, SN75183
DUAL DIFFERENTIAL LINE DRIVERS

schematic (each driver)

0101

: o, J OR N DUAL-IN-LINE PACKAGE
4? w (TOP VIEW)
. , DRIVER NO. 2
. . ) R!
N Vce D [ B A Y ;\
Wi jnfjwoi9|ls
— ——

34

2.3

0

Eas
¥

32
C‘ 1l % 545

3k 1

gt v

so —
P23 (]4f]5]16]]7
1 3 A B [ D Y z Y GND
2k 0 V
[ DRIVER NO. 1
&

Resistor values shown are nominal and in ohms. s .. Y = ABCD

positive logic: _—
V. - - Vecbus Z = ABCD

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

Supply voltage, VcC (see Note 1)
Input voltage
Duration of output short curcult (see Note 2)
Continuous total power dissipation at (or below) 70°C free -air temperature (see Note 3)
Operating free-air temperature range, SN55183
SN75183
Storage temperature range .
Lead temperature 1/16 inch from case for 60 seconds J package
Lead temperature 1/16 inch from case for 10 seconds: N package

NOTES: 1. All voltage values, except differential voltages, are with respect to network ground terminal.
2. Not more than one output should be shorted to ground at a time.
3.

section, which starts on page 18. In the J package, these chips are glass-mounted.

recommended operating conditions

7V
55V
.. 1s
600 mw
—55°C to 125°C
0°C to 70°C
—65°C to 150°C
300°C
260°C

For operation of SN55183 above 70°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information

SN55183 SN75183 UNIT
MIN NOM MAX [ MIN NOM MAX
Supply voltage, Vee 4.5 5 5.5 14.75 5 525 V
High-level output current, IoH —40 —40 | mA
Low-level output current, IoL 40 40| mA
Operating free-air temperature, Ta —55 125 0 70| °Cc
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TYPES SN55183, SN75183
DUAL DIFFERENTIAL LINE DRIVERS

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

PARAMETER TEST CONDITIONS MIN TYPY MAX| UNIT
ViHy  High-level input voltage 2 \
ViL  Low-level input voltage 08| V
VIH=2V, IgH=-08mA 24
VoH High-level output voltage Y IH OH v
(AND) VIH=2V, IgH=-40mA 1.8 3.3
ViL=0.8V, lgL=32mA 0.2
VoL Low-level output voltage OUTPUT \Y%
ViL=0.8V, IgL=40mA 0.22 0.4
ViL=0.8V, Igy=-0.8mA 24
VoH High-level output voltage z L OH \%
ViL=08V, IgH=—-40mA 1.8 3.3
(NAND)
VoL  Lowlevel output voltage OuTPUT Vin=2V, loL=32mA 0.2 v
oL P 9 ViH=2V, loL=40mA 0.22 0.4
hH High-level input current ViH=24V 120| WA
Iy Input current at maximum input voltage ViH=5.5V 2] mA
TR Low-level input current ViL=04V —4.8| mA
los  Short-circuit output currents Vec=5V, Ta=125"C —40 -100 —120] mA
Vee=5V, Allinputsat5V,
Icc Supply current (average per driver) cc P 10 18| mA
No load
T Al typical values are at Voo = 5 V, Tp = 25°C.
§Not more than one output should be shorted to ground at a time, and duration of the short-circuit should not exceed one second.
switching characteristics, Vcc =5V, TA = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
Propagation delay time,
PLH rop: gallon elay time, s 12] ns
low-to-high-level Y output AND
Propagation delay time, ates
PHL . pagati v 9 12 18| ns
high-to-low-level Y output Cy = 15pF,
Propagation delay time, See Figure 14(a)
tPLH . 6 12| ns
low-to-high-level Z output NAND
P tion delay time, at
UL ropaga ion delay time gates 5 gl ns
high-to-low-level Z output
Propagation delay time,
1) low-to-high-level 9 16| ns
PLH O_W i '.g eve Y output Z|_ =100 Q in series
differential output . .
v ion delay T with respect with 500 pF,
Topaga fon delay time to Z output See Figure 14(b)
tpHL high-to-low-level 8 16| ns
differential output
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TYPES SN55183, SN75183
DUAL DIFFERENTIAL LINE DRIVERS

PARAMETER MEASUREMENT INFORMATION

INPUT Vee=5V

PULSE
GENERATOR
(See Note A)

-
! I
T 1 Y
+ 1 ) i I ouTPUT
T | CL=15pF
| | I (See Note B)
| I =
| ! z
1 1 ouTPUT
L T—__J CL=15pF

e T iseeNote B)

TEST CIRCUIT
25V

|
Y |
15V
outrutr |
! i Vou
[ 1y
1 ——ﬁI PLH ]‘—— VoH
!
2 4 15V 15V
OUTPUT 1
1 [ N AU VoL

VOLTAGE WAVEFORMS
(a)—OUTPUTS Y AND Z

INPUT Veg=5V
_____ i_ ———— ¥
| ouTPUT
| !
PULSE ] 0 1009
GENERATOR 1
(See Note A) |
1
1
1 5000 pF
| z
_________ 1 OUTPUT

————————— 3v
INPUT m
! |
| | ov
! |
DIFFERENTIAL ! === vz
ouTPUT oV ov
VOLTAGE
-Vvz

VOLTAGE WAVEFORMS
(b)—DIFFERENTIAL OUTPUT

NOTES: A. The pulse generator has the following characteristics: Zg =50 £, t, = 10 ns, t = 10 ns, t,, = 0.5 us, PRR = 1 MHz.

B. C| includes probe and jig capacitance.
C. Waveforms are monitored on an oscilloscope with Rj, = 1 MQ.

FIGURE 14—PROPAGATION DELAY TIMES

TYPICAL CHARACTERISTICS

THRESHOLD VOLTAGE
vs

FREE-AIR TEMPERATURE

24

Vee =5V
22 [Vg=15V
Vi mi

2.0 IH min
>
b 18
[=2}
g
5 16
> ~ ~
“ [~~~ NAND GATE
o N \
% 12 AND GATE |
|'E ~—
| 1.0
=

08 V|L max

0.6

0.4

-75 -50 —25 0 25 50 75 100 125

Ta—Free-Air Temperature—°C
FIGURE 15

HIGH-LEVEL OUTPUT VOLTAGE

Vs
OUTPUT CURRENT
4 I | [ Vec=5V
1200 & LOAD
7100 Q LOAD
TN
> 3 \',\\r 50 Q LOAD
& ] \\\A\
2 VRN
s R \§ TA <25°C
[ / A=
5 ol NP
g |/ \ \\&FA=—55°C
o 'l 1 // .[
T s \ ‘
O g Ll
> [ o
Il /] Ta=125°cC
l’l’/’
0 4

—20 —40 —-60 —80 —100-120—-140—-160
IoH—Output Current—mA
FIGURE 16

160
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TYPES SN55183, SN75183
DUAL DIFFERENTIAL LINE DRIVERS

Vyz—Differential Output Voltage—V

Propagation Delay Time—ns

TYPICAL CHARACTERISTICS

DIFFERENTIAL OUTPUT VOLTAGE
vs
DIFFERENTIAL OUTPUT CURRENT

Vee=5V

5 _ o
5 NI Ta-125°C

NN
N

A=25°C

BN GG SN
A

0 25 50 75 100 125
lop—Differential Output Current—mA

o
T

FIGURE 17

PROPAGATION DELAY TIME OF
DIFFERENTIAL OUTPUT
vs

FREE-AIR TEMPERATURE
20

Vcé =5V
| See Figure 14(b)
15
t
10 N tPLH
1 —
L —
5
0

—75 -60 256 0 25 50 75 100 125
T a—Free-Air Temperature—°C
FIGURE 19

LOW-LEVEL OUTPUT VOLTAGE

vs

OUTPUT CURRENT
3 .
Vee =5V
>
i //
[}
g 2 ~
8
E [ ’ /
Tao=25C
s A -~
g
3 Ta =-55°C
|
1
o J
> // o
Ta=125C
o, -
///
0
0 20 40 60 80 100 120 140 160 180 200
10 —Output Current—mA
FIGURE 18
TOTAL POWER DISSIPATION
(BOTH DRIVERS)
vs
FREQUENCY
240
Vee =5V
220 | No load
Input: 3-volt square wave
2 200 Fp, -5
1 180
E /
® 160
2
] Y
5 140 v
§ 120 L1
& LT
= 100
F 80
60
40
0.1 0.4 1 4 10 40 100
f—Frequency—MHz
FIGURE 20
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TYPES SN55182, SN75182, SN55183, SN75183
DUAL DIFFERENTIAL RECEIVERS AND DRIVERS

TYPICAL APPLICATION DATA

Vec=5V
Vee=5V
% SN55182 _J
% SN55183 _l - - j
A [ B w | |
inpUTs < B INPUT ! I
[
| | 00024F —L- i |
| : (See Note A) OUTPUT
Rt |”‘|
! | IRESP TIME CONT
| Y NONINV
| INPUT | 100 pF
: | TWISTED STROBE = | 1:‘5“ Note 8)
[ L S | PAIR L oND J =
1 T

NOTES: A.When the inputs are open-circuited, the output will be high. A capacitor may be used for dc isolation of the line-terminating resistor.

At the frequency of operation, the impedance of the capacitor should be relatively small.

Example: let f=5MHz

C=0.002 uF
1 1
Zo=——=
27fC 2 (5 X 106) (0.002 X 10—6)
Zc~16Q

B. Use of a capacitor to control response time is optional.

FIGURE 21-TRANSMISSION OF DIGITAL DATA OVER TWISTED-PAIR LINE
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INTERFACE TYPE SN75188
CIRCUITS QUADRUPLE LINE DRIVER ‘

BULLETIN NO. DL-S 7711874, SEPTEMBER 1973—REVISED JANUARY 1977

e Meets Specifications of EIA RS-232C JORN
-IN-LI CKAGE
(] 3%5'13{1;3 to be Interchangeable with Motorola puAL :?;p’:'/fg'x)
e Current-Limited Output ... 10 mA Typical vect 48 A Y 3 34 3V

e Power-Off Output Impedance . . . 300 Q& Min
e Slew Rate Control by Load Capacitor
e Flexible Supply Voltage Range

e Input Compatible with Most TTL and DTL »
Circuits
description

The SN75188 is a monolithic quadruple line driver
designed to interface data terminal equipment with 1 2
data communications equipment in conformance
with the specifications of EIA Standard RS-232C
with a diode in series with each supply-voltage
terminal as shown under typical applications. The
device is characterized for operation from 0°C to

w
F'Y
o
L)
-~

vce— 1A 1Y 2A 2B 2y GND

positive logic: Y = AB

75°C. FUNCTION TABLE
. A B |VY
schematic (each driver) H H L
TO OTHER L X H
DRIVERS
r X L H
Vee+
H = high level, L = low level,
8.2k 6.2k X = irrelevant
A+.
INPUT(S) ]i
B-——j-—
70
[ !! OUTPUT
36k Pt
GND l\
TO
oAvERs X
10k fl Tk 70
Vee— All resistor values shown i
are nominal and in ohms, |
TO OTHER
DRIVERS |
. . . . . \
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) |
|
Supply voltage V¢ g+ at (or below) 25°C free-air temperature (seeNotes1and2) . . . . . . . . . . . . 15V i
Supply voltage Vcc— at (or below) 25°C free-air temperature (see Notes 1 and 2) e e e e . . . .. —15V )
Inputvoltagerange . . . . . . . . . L L L L Lo o —-15Vto7V
Output voltage range . . . . .. ... ... —15Vtw015V
Continuous total dissipation at (or below) 25 C free -air temperature (see Note 2) e e e .. TW
Operating free-air temperaturerange . . . . . . . . . . . . . . ..o 0 C to 75°C
Storage temperature range . . . . .. . . .. .. ...... -—65Cto175°C
Lead temperature 1/16 inch from case for 60 seconds J package e ... ... ... ... 300cC
Lead temperature 1/16 inch from case for 10 seconds: N package . . . . . . . . . . . . . . . . . 260°C

NOTES: 1. All voltage values are with respect to the network ground terminal.
2. For operation above 25°C free-air temperature, refer to the Maximum Supply Voltage Curve, Figure 6, and the Dissipation
Derating Curves in the Thermal Information Section, which begins on page 18. In the J package, SN75188 chips are glass-mounted.

TEXAS INSTRUMENTS 163

INCORPORATED
POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222



TYPE SN75188
QUADRUPLE LINE DRIVER

REVISED JANUARY 1977

electrical characteristics over operating free-air temperature range, Vcc+=9V,Vcc—=-9V
(unless otherwise noted)

MIN TYPt mAX
PARAMETER TEST CONDITIONS UNIT
. (SEE NOTE 4)
VIH High-level input voltage 1.9 \
ViL Low-level input voltage 08| V
\% =9V,
CC+ 6 7
) . ViL=08YV, Vee—=-9V
VoH  High-level output voltage v
RL=3kQ Vee+ =132V, 9 105
Vee— = —132V ’
\% =9V,
CC+ 7 _s
VIH=19YV, Vee—-=-9V
VoL  Low-level output voltage v
R =3k Vee+=13.2V, 105 9
Vee—=-132V )
IIH High-level input current V=5V 10 | uA
o Low-level input current V=0 -1 —1.6| mA
l0s(H) Short-circuit output current at high level ¢ V=08V, Vo=0 —6 ~10 -12 | mA
10s(L) Short-circuit output current at low level ¢ V=19V, Vpo=0 6 10 12 | mA
Vee+ =0, Vece—-=0,
o Output resistance, power off ce ce 300 Q
Vop=-2Vto2V
Vee+=9V, All inputs at 1.9 V 15 20
No load All inputs at 0.8 V 4.5 6
Vee+ =12V, Allinputsat 1.9 V 19 25
lcc+  Supply current from Veoe+ No load All inputs at 0.8 V 5.5 7| mA
Vee+ =15V, | Affinputsat 1.9V 34
No load,
Ta - 25°C All inputs at 0.8 V 12
Vee—-=—-9V, | Aliinputsat 1.9V —-13 -17
No load All inputs at 0.8 V —0.015
Vce—=—12V,| Allinputsat 1.9V ~18 —-23
lcc—  Supply current from Voo No load All inputs at 0.8 V —0.015 | mA
Vee-=-15V, All inputs at 1.9 V —34
No load,
Tp = 25°C All inputs at 0.8 V -2.5
\ =9V, Vee—=-9V,
CC+ cc 333
o No load
Pp Total power dissipation mw
Vee+=12V, Vee—=-12V,
576
No load
TAIll typical values are at Tp = 25°C.
®Not more than one output should be shorted at a time.
NOTE 4: The algebraic convention where the more positive (less negative) limit is designated as maximum is used in this data sheet for logic
voltage levels only, e.g,, if —6 V is a maximum, the typical value is a more negative voltage.
switching characteristics, Vogc+=9V, Vcc—=-9V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX |UNIT
tppH Propagation delay time, low-to-high-level output 220 350 ns
tpHL  Propagation delay time, high-to-low-level output R =3kQ, CL = 15pF, 100 175 ns
trH  Transition time, low-to-high-level output} See Figure 1 55 100 ns
tTHL  Transition time, high-to-low-level output¥ 45 75 | ns
tTLH  Transition time, low-to-high-level output § R =3k to 7 k2, C| = 2500 pF, 2.5 us
tTHL Transition time, high-to-low-level output§ See Figure 1 3.0 us

$Measured between 10% and 90% points of output waveform.

§ Measured between +3 V and —3 V points on the output waveform (EIA RS-232C conditions)
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TYPE SN75188
QUADRUPLE LINE DRIVER

PARAMETER MEASUREMENT INFORMATION

INPUT

PULSE ! v

GENERATOR OUTPUT | OH
(See Note A) OUTPUT :

c. ] R— vV

R L | T oL
- I (See Note B) [ 1
1 tTHL—| je—  —si le—tTin
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTE: A. The pulse generator has the following characteristics: t,,, = 0.5 us, PRR = 1 MHz, Zg = 50 Q.

B. C|_ includes probe and jig capacitance.

FIGURE 1—PROPAGATION AND TRANSITION TIMES

TYPICAL CHARACTERISTICS

OUTPUT CURRENT
s,

OUTPUT VOLTAGE
VOLTAGE TRANSFER CHARACTERISTICS

20
12— veer -9V | [
Veos =12V, Vee— = —12V 16 | Voo = -9V
Ta-25'C
N N B 12 VoLt = 19 V1|
. 6|VeCr=9V.Vec_- -9V <
1 I S S | % 8
Vccr=6V,Vee. = -6V L
E 3 CC+ ,C%, I ) —
2 s 7/“ -
s ° i ¢ =4Z
g 2 -
3 -3f—- 44— s 4 —T/T
s 5-8 4 3k |
> -8 7 = LOAD LINE
7Y Y AR ]
9 —Jon
“9TR=3kQ C , F I
Ta = 25°C -1
-12
002040608 1 1214 1618 2 -20
-6 -12 -8 -4 0 4 8 12 16
Vj~Input Voltage—V
Vo-Output Voltage—V
FIGURE 2 FIGURE 3
SHORT-CIRCUIT OUTPUT CURRENT SLEW RATE
v v
FREE-AIR TEMPERATURE LOAD CAPACITANCE
1000
12 Vocr =9V
<, T Vee- = -9V
£ losi) vi=Tav) T RL =2
£ r Ta=25"C
ol A
Z 3 N =
g |veci=ov ! =
3 0tvec-=-9V &
R A z
g3 & 10}
5] oo
£ b HH
e
I =08 V)
10s(H) V1 Lo
8- os
1

|
N

10 100 1000 10,000
CL~Load Capacitance—pF

0 10 2 30 40 50 60 70 80
TA—Free-Air Temperature—°"C

FIGURE 4 FIGURE 5
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TYPE SN75188
QUADRUPLE LINE DRIVER

THERMAL INFORMATION

MAXIMUM SUPPLY VOLTAGE
vs
FREE-AIR TEMPERATURE

16
e
14
~~
T 12
[
j=2]
S
5 10
>
>
5 8
Q
3
I 6
+l
S a
>
2
R =3 k& (from each output to ground)
0 n 1 I " 1 1 1
0 10 20 30 40 50 60 70 80
Ta—Free-Air Temperature—°C
FIGURE 6
TYPICAL APPLICATION DATA
Diodes placed in series with the Voc+ and V- leads will protect
the SN75188 in the fault condition where the device outputs are
e shorted to +15 V and the power supplies are at low voltage and
provide low-impedance paths to ground.
OUTPUT TO RTL
- -0.7VTO37V
V,
1/4 SN75188 CC+
v T -—- 44—
OUTPUT TO DTL ]
-— —-0,7VTO5.7V Veer 1
INPUT FROM OUTPUT
1/4SN75188 htdidon
TTLOR DTLﬂ 5V < 15V _=L
OUTPUT TO HNIL SN75188 SN75188
- —0.7TO10V
1/4:SN75188 1 Vee—
OUTPUT TO MOS
—-10VvVTOOV —— v l
"\ 1/4 SN75188 10kQ ce-

Vee+ =12V
Vee—=—-12Vv

FIGURE 7—-LOGIC TRANSLATOR APPLICATIONS

—12V

FIGURE 8—POWER SUPPLY PROTECTION TO MEET

POWER-OFF FAULT CONDITIONS OF
EIA STANDARD RS-232C
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INTERFACE TYPES SN75189, SN75189A
CIRCUITS QUADRUPLE LINE RECEIVERS

BULLETIN NO. DL-S 7312035, SEPTEMBER 1973

® Input Resistance . .. 3k to 7 kQ e Built-in Input Hysteresis (Double Thresholds)
e Input Signal Range ... 30V e Response Control Provides:

e Fully Interchangeable with Mototola Input Threshold Shifting

MC1489, MC1489A Input Noise Filtering
e Operates From Single 5-V Supply e Satisfies Requirements of EIA RS-232-C

schematic (each receiver)

JORN
DUAL-IN-LINE PACKAGE (TOP VIEW)

Vce .
9k 35k kOUTpuT Vee 4A CONTROL 4Y 3A CONTROL 3Y
RESPONSE R1 Y 1" 13|12 1 10 9 8

CONTROL

INPUT _ 4k r :

A
y
L o l\l aND »

pa
SN75189  SN75189A

R1 10 k 2k
Resistor values shown are nominal and in ohms. 4 5 6 7
1A 1 1Y 2A 2 2y GND
CONTROL CONTROL

positive logic: Y = A

description

The SN75189 and SN75189A are monolithic quadruple line receivers designed to satisfy the requirements of the
standard interface between data terminal equipment and data communication equipment as defined by EIA
Standard RS-232C. A separate response control terminal is provided for each receiver. A resistor or a resistor and bias
voltage can be connected between this terminal and ground to shift the input threshold voltage levels. An external
capacitor can be connected from this terminal to ground to provide input noise filtering.

absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

Supply voltage, Ve (seeNote 1) . . . . . . . . . . . . . . .. . ... ... ... .. 10V
Input voltage . . . e e e e e e e e e e e e e e e e e e e e 30V
Output current . . . e . . . ... ... 20mA
Continuous total dlSSlpatlon at (or below) 25 C free -air temperature (see Note 2) e e e e e e e e TW
Operating free-air temperaturerange . . . . . . . . . . . . . . . . . . . . ... ... 0°Cto75C
Storage temperature range . . . . e . ... .. ..... -65Cto175°C
Lead temperature 1/16 inch from case for 60 seconds J package ... ... ... 300cC
Lead temperature 1/16 inch from case for 10 seconds: N package . . . . . . . . . . . . . . . . . 260°C

NOTES: 1. Voltage values are with respect to the network ground terminal,
2, For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which
starts on page 18. In the J package, SN75189 and SN75189A chips are glass-mounted,
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TYPES SN75189, SN75189A
QUADRUPLE LINE RECEIVERS

electrical characteristics over operating free-air temperature range, VCC = 5V *+ 1%, (unless otherwise noted)

PARAMETER TEST TEST CONDITIONST SN75189 SN75189A UNIT
FIGURE MIN TYPf MAX | MIN TYP MAX
V1+ Positive-going threshold voltage 1 1 1.5 1.7 19 225 \%
VT_ Negative-going threshold voltage 1 0.75 1256 0.75 097 1.25 \2
Vy=075V, Igy=-05mAl 26 4 5 26 4 5
VoH High-level output voltage 1 ! OH v
Input open, loy=—-0.5mA| 26 4 5 2.6 4 5
VoL Low-level output voltage 1 V=3V, loL=10mA 0.2 045 02 045 | V
\ High-level input N 2 V=25V 3.6 8.3 3.6 8.3 A
igh-level input curren
1HHig put cur V=3V 043 0.43 m
\ Low-level input . 2 Vp=-25V —3.6 —83 | —36 —8.3 A
w-level input curren m
L put curr V=3V 043 043
los  Short-circuit output current 3 -3 -3 mA
lcc  Supply current 2 Vi=5V, Outputs open 20 26 20 26 | mA
tan cﬁarac{eristics are measured with the response control terminal open.
+AIl typical values are at Voc =5 V, Tp = 25°C.
switching characteristics, Vcc =5V, Ta = 256°C
PARAMETER TEST TEST CONDITIONS MIN TYP MAX (UNIT
FIGURE
tpLH Propagation delay time, low-to-high-level output CL=15pF, R =39k 25 85
ns
tpHL Propagation delay time, high-to-low-level output 4 CL=15pF, R =390 Q 25 50
tTLH Transition time, low-to-high-level output CL=15pF, R =3.9kQ 120 175
ns
tTHL Transition time, high-to-low-level output CL=15pF, R =390Q 10 20
PARAMETER MEASUREMENT INFORMATION§
|
Vee OH Vee
X Icc Vee
i v
M | v o los
oL 1 PEN
P —
RESPONSE '\ i l
VoH = RESPONSE ==
oL = OPE
4 A = OPEN N
OPEN l I | is tested for all four
UNLESS Rc Rc X L X L cc
OTHERWISE Cc = - = = receivers simultaneously
SPECIFIED T = v = ave
< I 1
FIGURE 1-VT4, VT, VoH. VoL FIGURE 2—1y, i1, Icc FIGURE 3-lpg

Vee

RL

PULSE (See Note C)
GENERATOR

(See Note A)

RESPONSE CL=15pF
CONTROL | (See Note B)
OPEN = =
TEST CIRCUIT
NOTES: A. The pulse generator has the following
characteristics: Zg ;¢ = 50 £, t,,, = 500 ns.
B. C| includes probe and jig capacitance.
C. All diodes are 1N3064 or equivalent.

gmns——‘ :o— [¢—<10ns

1
1
tPHL —fe—y h—+ PLH vou
1 Ll
OUTPUT 90% N 1.5V 15V T50%
TN 0% 10%487 _ |- _voL

SN I

VOLTAGE WAVEFORMS

FIGURE 4—SWITCHING TIMES
§ Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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TYPES SN75189, SN75189A
QUADRUPLE LINE RECEIVERS

Input Threshold Voltage—V

TYPICAL CHARACTERISTICS

SN75189
OUTPUT VOLTAGE vs INPUT VOLTAGE
6 - . .
T Rceske RC = 13k I Re = 11k vee =5V
vg=5V Ve=5V Rc = Ve=-5V Ta=25C
5 T See Figure 1
> | !
)
& 4
£
s |
> 3 |
a ‘ Vi_ & YVrs V-4 (Y Ve V-8 Y T+ Vi- & Y Vs
3 |
3
T2 |
S +
>
1 - ’ —
0 T ‘ B —
-3 -2 -1 0 1 2 3 a 5
V|~ Input Voltage—V
FIGURE 5
SN75189A
OUTPUT VOLTAGE vs INPUT VOLTAGE
6 v
Re =5k I Rc =11k vee=5V
Vg=5V Rg = Ve = -5V TA=25C
5 See Figure 1
7
3 4
g
3
> 3 ] o
2 AV \ AZE vr_ 4 YV Y VT
3
12
o
>
1
0
3 -2 -1 0 1 2 3 4 5
V|—Input Volitage—V
FIGURE 6
INPUT THRESHOLD VOLTAGE INPUT THRESHOLD VOLTAGE
vs v
FREE-AIR TEMPERATURE SUPPLY VOLTAGE
24 — 20
[T T Tvec=sv
— 18— sN75189A  VT+
0 w7y ' |
89 |
C T 21894 vee | 1] > 16 ———
16 T g 14— —lsnrs189  VT-
Sle 1] 5 12 | J f
——] 189 2 < SN75189 VT+
12 T J 2 gopt=2 e
— SN75189  yp H 08 SN75189A  Vy_
£ | |
08 SN75 N =
1894y T sl
i T g
04 | 1 = o4 _
| . 0.2 —
Ta=25°C
| L | NG|
O 10 20 30 40 50 60 70 80 2 3 4 5 6 7 8 9 10 N
Ta—Free-Air Temperature—"C Vcc—Supply Voltage—V
FIGURE 7 FIGURE 8
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TYPES SN75189, SN75189A
QUADRUPLE LINE RECEIVERS

TYPICAL CHARACTERISTICS

SN75189 SN75189A
NOISE REJECTION NOISE REJECTION
6 . 6 T T T1
Vec=5V Cc = 300 pF
Ta=25°C %
5 S|ee Note 3 5 ’\’ 4
\ \ Cc = 300 pF \{/f
4 - 4
> vq >l
b \ d I \| Cc =500 pF
o 3 /
2 3 2 3
= = N
[=% > | | E- / \\ \ \4
E 5 /N CC'5’DOD' < Cc=12pF \,\ NH\ N
= v N 2 REALIYA —— u
Cc =10 pF N \\\i Cc =100 pF
\ \s,_ st ~ |
1 1tVeec=5V
Cc =100 pF °
L Ta=25°C
H”l ‘ } l See Note 3
0 0 R
10 40 100 400 1000 4000 10 000 10 40 100 400 1000 400010 000
tw—Pulse Width—ns tw—Pulse Width—ns
FIGURE 9 FIGURE 10
INPUT CURRENT
vs
INPUT VOLTAGE
0 Veec-8Vv
8 | Control open
Ta =25°C
6 7
<
% 4
e 2
[
S 0 <
5
a2 —2
£
L -4
—6
-8
-10

-26-20-15-10 -5 0 5 10 15 20 25
V—Input Voltage—V
FIGURE 11

NOTE 3: This figure shows the maximum amplitude of a positive-going pulse that, starting from zero volts, will not cause a change of the
output level,
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TYPES SN75207, SN75207B, SN75208, SN75208B
INTERFACE DUAL SENSE AMPLIFIERS FOR MOS MEMORIES
CIRCUITS OR DUAL HIGH-SENSITIVITY LINE RECEIVERS

BULLETIN NO. DL-S 7711793, JULY 1973—REVISED JANUARY 1977

e Standard Supply Voltages . .. +5 V
e Differential Input Common-Mode

e Strobe Inputs for Channel Selection

e 207 and '207B Have Totem-Pole Outputs

e ‘208 and ‘208B Have Open-Collector Outputs
e “B"” Versions Have Diode-Protected Input

Stage for Power-Off Condition 1 2 3 4 5 6 17
g . INPUT INPUT NC OUTPUT STROBESTROBE GND
o Sense Amplifier for MOS Memories A B v 6 s

e Dual Comparator

o Plug-in Replacement for SN75107A, JORN

SN75107B, SN75108A, SN75108B DUAL-IN-LINE PACKAGE

with Improved Characteristics (TOP VIEW)
e +10 mV Guaranteed Input Sensitivity Veer veo. MNPUT NeuT | OUTPUT STROBE
e TTL Compatible ‘|l (13| 12 1" 0l {9 8

Voltage Range of +3 V L

NC—No internal connection

o High-Sensitivity Line Receiver

description
The SN75207, SN75207B, SN75208, and SN75208B FUNCTION TABLE
are pin-for-pin replacements for the SN75107A, DIFFERENTIAL
SN75107B, SN75108A, and SN75108B, respectively. INPUTS STROBES ouTPUT
The improved input sensitivity makes them more AB G S Y
suitable for MOS memory sense amplifiers and can Vip > 10 mV X X H
result in faster memory cycles. Improved sensitivity X L H
also makes them more useful in line receiver —10mV < Vjp < 10 mV L X H
applications by allowing use of longer transmission H H |INDETERMINATE
line lengths. The ‘207 and '207B each features a X L H
TTL-compatible active-pull-up output. The ‘208 and Vip < —-10mV L X H
‘208B each features an open-collector output that H H L
permits wired-AND logic connections with similar H = high level, L = low level, X = irrelevant

output configurations. These devices are designed for
operation from 0°C to 70°C and are available in the
ceramic dual-in-line (J) package or in the plastic
dual-in-line (N) package.

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

INPUT_"'m'j_ TP

UNSUFFIXED 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 volts.
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TYPES SN75207, SN75207B, SN75208, SN75208B
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS

design characteristics

The '207, '207B, ‘208, and '208B line receivers/sense amplifiers are TTL-compatible dual circuits intended for use in
high-speed data-transmission systems or MOS memory systems. They are designed to detect low-level differential signals
in the presence of common-mode noise and variations of temperature and supplies. Dc specifications reflect worst-case
conditions of temperature, supply voltages, and input voltages.

The input common-mode voltage range is =3 volts. This is adequate for application in most systems. In systems with
requirements for greater common-mode voltage range, input attenuators may be used to decrease the noise to an
acceptable level at the receiver-input terminals.

The circuits feature individual strobe inputs for each channel and a strobe input common to both channels for logic
versatility. The strobe inputs are tested to guarantee 400 millivolts of dc noise margin when interfaced with
Series 54/74 TTL.

The circuits feature high input impedance and low input currents, which induce very little loading on the transmission
line. This makes these devices especially useful in party-line systems. The excellent input sensitivity (3 millivolts
typical) is particularly important when data is to be detected at the end of a long transmission line and the amplitude of
the data has deteriorated due to cable losses. The circuits are designed to detect input signals of 10 millivolts (or greater)
amplitude and convert the polarity of the signal into appropriate TTL-compatible output logic levels.

schematic (each receiver)

1)
Veer —— ——— — !
,
11 1k 400 4k 16k 120&;
3
q -3 |
hd
v ! kN A )
-4 -4
L % 48k r 1
° |
1 Lo oK, !4 9 ouTpuT
Y ! - T
b -
1,12)
A 760 R
INPUTS x 3 R o
2,1) & D
s vl Y
(5.8) STROBE
—k—ﬂ Py
r——————- -
| 225k |
S | |
3k 3k | ° I
A [ | commoN
N v | TOBOTH | |
d | RECEIVERS |
e — )4
(13) (6) STROBE
Vee- > < s
L v I L v

[ J

V
TO OTHER RECEIVER

*R =1 k& for '207 and "207B, 750 2 for '208 and '2088B.
NOTES: A. Resistor values shown are nominal and in ohms,

B. Components shown with dashed lines in the output circuitry are applicable to the ‘207 and '207B only. Diodes in series with
the collectors of the differential input transistors are short-circuited on ‘207 and '208.
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TYPES SN75207, SN752078, SN75208, SN75208B
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS

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

Supply voltage Vcc+ (see Note 1)
Supply voltage Vcc—

Differential input voltage (see Note 2)
Common-mode input voltage (see Note 3)
Strobe input voltage

Continuous total dissipation

Operating free-air temperature range
Storage temperature range

recommended operating conditions (see note 4)

Common-mode input voltage, V|C (see Notes 5 and 6) .
Input voltage range, any differential input to ground (see Note 5)

Supply voltage Vcc+

Supply voltage Voco—

Low-level output current, IQ| .
Differential input voltage, V|p (see Note 5)

Operating free-air temperature

L7V
-7V

6V

15V

55V

600 mW

. . 0°Cto70°C
. —65°Cto 150°C

MIN NOM MAX UNIT
4.75 5§ 525 V
—4.75 -5 526 V
—-16  mA
-5t 5 \Y
-3t 3 \Y
-5t 3 \%
0 70 °cC

TThe algebraic convention where the more positive (less negative) limit is designated as maximum is used in this data sheet for logic voltage
fevels only.

NOTES:

1.

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

. Differential voltage values are at the noninverting (A)

terminal with respect to the inverting (B) terminal.

. Common-mode input voltage is the average of the

voltages at the A and B inputs.

. 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.

. The recommended combinations of -input voltages fall

within the shaded area of the figure at the right.

. The common-mode voltage may be as low as —4 V

provided that one of the two inputs is not more
negative than —3 V.

Input—A-to-Ground Voltage—V

RECOMMENDED COMBINATIONS
OF INPUT VOLTAGES

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

TEXASI INSTRUMENTS

NCORPORATED

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

173



TYPES SN75207, SN75207B, SN75208, SN75208B
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS

definition of input logic levelsT

MIN MAX UNIT
VipH High-level input voltage between differential inputs 0.01 5 \"
VipL Low-level input voltage between differential inputs -5 —0.01 \4
ViH(s) High-level input voltage at strobe inputs 2 5.5 \
ViL(S) Low-level input voltage at strobe inputs 0 0.8 \4

tThe algebraic convention, where the more positive (less negative) limit is designated maximum, is used in this data sheet with logic input

voltage levels only.

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

207, °'207B 208, '208B
PARAMETER TEST CONDITIONS MIN TYPS MAXIMIN TYPS MAX uNIT
" High-level ?LVCC*r — MAX Vip=5V 30 75 30 75 WA
input current B - Vip=-5V 30 75 30 75
Low-level A Vip=-5V =10 —10
L . ——Vce: = MAX HA
input current B Vip=5V —-10 —10
" High-level input current  |Vccx = MAX, VIH(s) =24V 40 40| uA
into 1G or 2G Vee: = MAX,  Viy(s) = MAX Vce+ 1 1| mA
Low-level input current
[ITH into 16 or 2G Vce: = MAX, Vi (5) =04V —-1.6 —1.6{ mA
™ High-level input Vces = MAX,  Viyg) =24V 80 80| pA
current into S Vce: = MAX,  ViH(s) = MAX Vet 2 2 mA
g owdevelinput Vees = MAX,  Vii(s) =04V -32 -32| maA
current into S -
VoH  High-level output voltage Vee: = MIN. - Vi) =08V, VipH =10 mV, 24 \
IoH = —400 A, Vic=-3Vto3V
VoL  Low-level output voltage Vees =MIN, - Vin(s) =2V, VipL=—10mV, 04 04| Vv
loL=16mA, V|c=-3Vto3V
IoH High-level output current Voo = MIN, VoH = MAX Vce+ 250 uA
los Short-circuit Vce: = MAX -18 -70 mA
output current -
loops CUPPlycurrentfrom ol _MAX, Ta=-26°C 18 30 18 30| mA
Vce+. outputs high B
1CCH- f/‘;pcpl—y, z:;:::::: Vecs =MAX,  Ta=25°C _84 —15 ~84 —15| mA
fFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ All typical values are at Vec+ =5V, Vee—-=-5V,Ta= 25.C.
T Not more than one output should be shorted at a time.
switching characteristics, Vcc+ =5V, Vcc—=—-5V, Tao =25°C
207, '207B 208, ‘2088
PARAMETER TEST CONDITIONS MIN TYP MAX|MIN TYP MAX UNIT
Propagation delay time, low-to-high-level output,
PLH(D) . . 35 35| ns
from differential inputs A and B
PHLD) Propagation delay time, high-to-low-level output, 20 20 s
from differential inputs A and B R =470, C = 15pF,
PLHS) Propagation delay time, low-to-high-level output, See Figure 1 17 17| ns
from strobe input G or S
PHLES) Propagation delay time, high-to-low-level output, 17 17 ns
from strobe input G or S
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TYPES SN75207, SN75207B, SN75208, SN75208B
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS

PARAMETER MEASUREMENT INFORMATION

Vee-
DIFFERENTIAL - _I —
INPUT +10 mV = DQ I
— ' e
PULSE . cL
GENERATOR _L_dﬁ 8 -————D S
(See Note A) | 50Q | | SN75207 15 pF
: | (SeeNoteC) 4R
| = I
: 2 | SN75208T 4
: o— | = (See Note D)
+40 mV —01"0 e 28 0
o 50 2 e 3
4700
470 Q
L———ourpur
c
At
STROBE 15 pF
INPUT O- VA (See Note C)
(See Note B) l
PULSE = =
GENERATOR
(See Note A)
TEST CIRCUIT
oMY —— — —— § 40 mV
INPUT
B
ov |
| -, |
| W l j—— w2 ————+f
3v — f- i I 3V
STROBE | |
15V 1.5V
INPUT | — r—‘PI_H(D) | l
Gors tPHL(D) —™ | oV

I
wiHs) — = ——I [*— tPHL(S)

|
VoH | | —‘VOH
ouTPUT
Y 15V 15V 15V
Vo —— ———

VOLTAGE WAVEFORMS

[
|
|
|

NOTES: A. The pulse generators have the following characteristics: Zg, = 50 £, t, < 5 ns, tf < 5 ns, 1,59 = 500 ns with PRR = 1 MHz,
tw2 = 1 ms with 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.

FIGURE 1—PROPAGATION DELAY TIMES

177

TEXAS lNSTRUMENTS

INCORPORATE
POST OFFICE BOX 5012 « DALLAS. TEXAS 75222



TYPES SN75207, SN75207B, SN75208, SN75208B
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS

TYPICAL APPLICATION DATA

STROBES
INPUT | OUTPUT
FRoM —  sn7szsia  |—] MOS MEMORY I To
T or T0 |
SN75452B
buMmMY 1/2 207, 2078 |
LINE or
(e.g. TMS 1103 "
1/2'208, 2
DYNAMIC RAM) Vref l / - 2088 l
ADJUSTMENT l_. I
\ / \ / \ /
Y4 \V SV
DRIVE MEMORY SENSE
FIGURE 2—MOS MEMORY SENSE AMPLIFIER
RECEIVER 1 RECEIVER 2 RECEIVER 4
STROBES STROBES TRANSMISSION LINE HAVING STROBES
R CHARACTERISTIC IMPEDANCE Zg
T RT
Rt LOCATION 2 Rt -
RT = ZZQ DRIVER 1 DRIVER 3 DRIVER 4
A A A
DATA INPUT B B B
[ c (o}
INHIBIT D D I
LOCATION 1 LOCATION 3 LOCATION 4

Receivers are ‘207, ‘2078, ‘208, or ‘208B; drivers are SN55109A, SN75109A, SN55110A, SN75110A, or SN75112.

FIGURE 3—DATA-BUS OR PARTY-LINE SYSTEM

PRECAUTIONS: When only one receiver in a package is being used, at
least one of the differential inputs of the unused
receiver should be terminated at some voltage
between —3 volts and +3 volts, preferably at ground.
Failure to do so will cause improper operation of the
unit being used because of common bias circuitry for
the current sources of the two receivers. Strobe G of
the unused channel should be grounded.
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FUTURE PRODUCT TYPE uA9636
TO BE ANNOUNCED DUAL SINGLE-ENDED LINE DRIVER

JANUARY 1977

JG OR P DUAL-IN-LINE PACKAGE

e Meets EIA Standards RS-423 and RS-232-C (TOP VIEW)
e Output Short-Circuit Current Limiting Veer 1Y 2y Vec—
e Adjustable Slew Rate Limiting 8 7 6 5

e TTL and CMOS Input Compatibility

e Wide Supply Voltage Range (9 V to
+15V)

o Designed To Be Interchangeable With
Fairchild 9636

1(12[]3]]4
WAVESHAPE 1A 2A  GND
CONTROL

description

The uA9636 is a dual single-ended line driver specifically designed to satisfy the requirements of EIA Standards RS-423
and RS-232-C in addition to the requirements of CCITT X.26, X.28, and Federal Standard FIPS 1030. By use of an
external resistor, the output slew rate is adjustable over two orders of magnitude. The uA9636 supply voltage can be
operated over a wide range from 9 V to 15 V.

The uA9636M will be characterized for operation over the full military temperature range of —55°C to 125°C. The
uA9636C will be characterized for operation from 0°C to 70°C.

supply voltage: Variable from 9V to £15V
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FUTURE PRODUCT
TO BE ANNOUNCED

TYPE uA9637
DUAL DIFFERENTIAL LINE RECEIVER

JANUARY 1977

® Meets Specifications of EIA Standards
RS-422 and RS-423

o Operates From a Single 5-V Supply
o High-Speed Schottky Circuitry

o Withstands EIA Standard RS-232-C
Signal Levels

o Wide Common-Mode Range ... 15V

o Designed To Be Interchangeable With
Fairchild 9637

description

The uA9637 is a dual differential line receiver utilizing Schottky-diode-clamped transistors? for high speed. It is
designed to meet EIA Standards RS-422 and RS-423. It has a common-mode input voltage range of £15 volts and the

JG OR P DUAL-IN-LINE PACKAGE

(TOP VIEW)

1 2
NON- 1 NON- 2
INV- "INV INV  INV
INPUT INPUT INPUT INPUT
8 7116145
1112113114
vee 1 2 GND
OUTPUT QUTPUT

inputs can withstand +25 volts either differentially or to ground.

The uA9637M will be characterized for operation over the full military temperature range of —55°C to 125°C. The

uA9637C will be characterized for operation from 0°C to 70°C.

supply voltage: 5V nominal
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tintegrated Schottky-Barrier diode-
clamped transistor is patented by

Texas Instruments.
Number 3,463,975,

U. S. Patent
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FUTURE PRODUCT TYPE uA9638
TO BE ANNOUNCED DUAL DIFFERENTIAL LINE DRIVER

JANUARY 1977

JG OR P DUAL-IN-LINE PACKAGE

(TOP VIEW
o Meets EIA Standard RS-422 !
e Operates From a Single 5-V Supply 1w 1z 2y 2z
e TTL and CMOS Input Compatibility 8 7 6 5
e Output Short-Circuit Protection
o Schottky Circuitry
e Designed to be Interchangeable With
Fairchild 9638
11]2(]3]] 4
description Vce 1A 2A  GND
The uA9638 is a dual differential line driver that _Y=A
meets EIA Standard RS-422. The inputs are TTL and logic: , _ &
CMOS compatible and have input clamp diodes.

Schottky-diode-clamped transistorsT are used to
minimize the propagation delay time.

The uA9638M will be characterized for operation over the full military temperature range of —55°C to 125°C. The
uA9638C will be characterized for operation from 0°C to 70°C.

supply voltage: 5 V nominal

tlIntegrated Schottky-Barrier diode-
TEXAS lNSTRUMENTS clamped transistor is patented by 179
INCORPORATED Texas Instruments. U. S. Patent
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 Number 3,463,975.
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LINE CIRCUITS
APPLICATION INFORMATION

introduction

The systems designer is constantly faced with the problem of interfacing subsystems and of transmitting data over a
distance, whether it is a few inches on a circuit board or many feet to another unit in the system. The quality of the
signal reproduced in the receiving unit is dependent on:

A. Transmission line characteristics
1. Length and attenuation
2. Geometry (single wire, coaxial, parallel wires, twisted pair, shielded or unshielded, etc.)
a. Characteristic impedance and line termination
b. Distributed capacitance and inductance

General layout and noise environment

C. Receiver characteristics
1. Input impedance
2. Sensitivity, hysteresis, and input threshold
3. Frequency response (switching time)

D. Driver characteristics
1. Output impedance
2. Output peak current capability
3. Frequency response

\ . ) . 2
E. Bit rate and pulse duration { bit rate = - )
period
The impact of many of these factors is discussed on the following pages and in several data sheets. Other applications
where line circuit characteristics can be used to advantage are also discussed. For convenient access to all the
application information in this data book, a topical index is provided on the next page.

additional circuit design information

Bulletin CA-130, Line Drivers and Receivers: SN55107 Series, and Bulletin CA-146, Data Transmission with SN55107
Series, are available from Texas Instruments upon request.

The Texas Instruments videotape course ““Linear and Interface Integrated Circuits’ is available for a nominal fee.

TEXAS INSTRUMENTS
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INDEX TO APPLICATION TOPICS

Party-line system for quadruple bus transceivers
Party-line operation for drivers with 3-state outputs
Basic balanced-line transmission system

Party-line system .

Unbalanced or single-line systems

Dot-AND connections

Increasing receiver common-mode mput voltage range
Furnace control

Dual differential comparator

Repeater for long lines P

Window detector

Temperature controller w:th zero- voltage swnchmg
Pulse control circuit

Balanced party-line system

Single-ended party-line circuits

Pulse-squaring circuit

Voltage waveforms on unbalanced transmission Ilnes
Line receiver circuit with adjustable voltage reference
Schmitt trigger circuit

Gated oscillator

Level detector

Interface circuits for MIL STD 1880

Interface circuits for EIA Standard RS-232-C .

Differential-line transmission using SN75182 and SN75183

Logic translator circuit . . .
MOS-memory sense amplifier .
Line terminations

Noise .
Line length capablhty versus b|t rate

30
.. 36
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. 47,58,176

. 48,98
48
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50

51
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51
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59
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92
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. 186
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line terminations

The voltage across an impedance terminating a transmission line is a function of the real and imaginary components of
the impedance, the characteristic impedance of the line, and the incident power. When the impedance is a pure
resistance (see Note 1) and the transmission line is ideal, then:

RL—-20\2
Pr=p [ —t—20 (1)
P| — RL+ 20
R~ Zo\?
[ = PL=PI—PR =P [1-(-20 @
RL+Zg

z RL
i - JFURL - /iR &

where
= = P| = incident power P = power delivered to R
FIGURE 1 PR = reflected power Z0 = line characteristic

RL = load resistance impedance

When R = Z(, the numerators of the fractional terms in Equations 1 and 2 become zero and the reflected power is
zero. With reflections reduced to zero, one source of signal distortion and noise is eliminated. Equation 3 shows the
relationship between P, R, V|, and I.

In line circuit design R is a lumped value representing the combination of a termination resistor and the input
resistance of a line receiver.

i —
Zo
FIGURE 2

When Rin > RT, the incoming signal power and noise power are shunted to ground by RT, decreasing the effective
power to the input of the receiver.

R

|

Rin l
LINE

RECEIVER l

(4)

NOTE 1: The assumption that the terminating impedance is a pure resistance simplifies this discussion. In practice, the reactive components of
impedance can usually be neglected.

177
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line terminations (continued)
Figure 3 illustrates how much the line length versus bit rate boundary for acceptable TTL signals was affected by

variation of the termination resistor values. Case A clearly provides the best capability for high bit rates and long
transmission lines, while Cases B and C show irregularities primarily due to reflected signals.

LINE LENGTH CAPABILITY

v
BIT RATE
10 000 —
7 000
i
4000 ATIHT
2000
£ 1000
R1 R2 i 700 S=E=
£ H
Case A 100 © 100 © 5 O SEES i
Case B o 100 Q £ 20 N A[]
Case C =] 122Q “7)3 H
Case D oo 205 40 a
20 <
J
10
0.1 0.2 04 1 2 4 10 20 40 100
Bit Rate—Mb/s
Vee=5V Vee=5V
& L .
)
R1 R2
TTLIN DRIVER Belden #8795 wire RECEIVER | 11 out
SN75123 SN75125
50% Duty Cycle = =
rg 4

S
W—

FIGURE 3

av
The voltage waveform for Case C at a line length of

Dri
50 feet shows a large negative transient in the receiver .,‘:‘::
output due to a reflection. At 10 feet, the bit rate oV
capability (see Figure 3) has increased to 45 Mb/s
compared to 47 Mb/s for Case B. av
Receiver
Output
oV

Bit Rate = 5.4 Mb/s
Line Length = 50 feet
VOLTAGE WAVEFORM
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APPLICATION INFORMATION

line terminations (continued)
The waveforms below offer an interesting comparison of the driver input signal to the resulting signals that appear at
the receiver input and at the receiver output. The circuit of Figure 3 with 100 feet of line and a bit rate of 2 Mb/s was

used. Note that the pulse duration for Case D receiver output is much shorter than the apparent duration of the input
pulse. Case C, with somewhat less distortion, produces input and output pulse widths of about the same value.

VOLTAGE WAVEFORMS

INPUT TO DRIVER CASE A

3V |
oV |

50 ns/div

4v
Receiver:
Input

oV
av
Receiver
Output

ov T - —
50 ns/div

CASE D

177

TEXASl lNSTRUDM ENTS 185

NCORPORATE
POST OFFICE BOX 5012 + DALLAS, TEXAS 75222



LINE CIRCUITS
APPLICATION INFORMATION

noise

The environment of any transmission line will produce noise from many sources. That noise will be transmitted to the
input of the line receiver and can cause severe signal distortion. The familiar differential-line technique has provided a
means of reducing the effect of common-mode noise on low-level signals in linear, digital, and rf transmission for some
time, and is thoroughly discussed in the literature. One method of reducing the common-mode noise on balanced lines
will be presented in this topic.

The noise power present on a line terminated in a resistance will act in the same manner as the signal power in
Equations 1 through 4 under Line Terminations. Specifically, the noise will be shunted to ground and will not provide
power to the receiver input if the line is terminated in a low-value resistor to ground. Examples 1 and 2 below show two
typical means of terminating differential lines at the receiver.

I |
1 |
| Rj
| in } Rp
| LINE
Zo Rp I RECEIVER | Rin
| = ' Rin
| Rin I
| |
L A = —
Rp =2Zg, Rin > Zg Equivalent Circuit of Each Input
EXAMPLE 1

Since the shunting resistance, Rp + Rijp, is high, most of the noise on each conductor will appear at the receiver input.

Equivalent Circuit of Each Input

—
]
I I RT1
RT1 | Rin | or Rin
| | RT2
Z I LINE |
RECEIVER I
= | = Rin | —
RT2 | | = =
l |
!

RT1=R12, RT1+R12=20,Rin > 29
EXAMPLE 2

Most of the noise power on each conductor of the balanced line will be shunted to ground by RT1 or RT2 because of
their low value compared to Rijp.
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noise (continued)

Figure 1 below illustrates the effectiveness of the differential-line technique in rejecting noise from an external source.

2 ps/div

Line Length = 3000 ft
INPUT EE 50 Q 500 $ OUTPUT
SN75114 p SN75115
Frequency = 0.1 MHz li—; -;
0 to 3 V Square Wave $50Q 50 2 3
2us/d
FIGURE 1
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APPLICATION INFORMATION

line length capability vs bit rate

The data presented in this section is intended to assist the designer who must choose a combination of line driver and
receiver to meet line length and bit rate requirements. It does not represent the complete set of available options, but
offers a means of comparison for many device types in typical applications. Each graph is associated with a specific line
termination scheme, and all measurements utilized Belden #8795 wire as transmission line (see Note 1).

The duty cycle value refers to the time at TTL high level divided by the period length.

TTL high - —— — —— — — —

T -1 e
! |
! |
| i
l 1
I ]
TTL low e e e e e - 1
10% 50% 90%

period length

x
v

FIGURE 1— PERIOD AND DUTY CYCLE

Duty cycle and bit rate values will yield the high-level pulse duration by means of the formula:

Pulse duration = period x duty cycle = x duty cycle

bit rate
The data on the following pages was obtained in each case by monitoring the output of the receiver. Acceptable
waveforms exhibited:

1. TTL low level less than 0.4 V
2. TTL high level greater than 2.4 V
3. No oscillations

Figures 2 and 3 show examples of acceptable and unacceptable voltage waveforms with regard to oscillations of the
SN75112 driver and SN75207 receiver.

ACCEPTABLE VOLTAGE UNACCEPTABLE VOLTAGE WAVEFORMS

WAVEFORM EXPANDED VIEW

aVv— a4Vv—IH
Driver Driver
Input Input. §
ov— ov—
4V— 4V—
Receiver Receiver
Output Output
ov— ov— i
us/div 1 ws/div 0.1 us/div
Bit Rate = 0.3 Mb/s Bit Rate = 0.3 Mb/s, Line Length = 5000 ft
Line Length = 2000 ft
FIGURE 2 FIGURE 3

NOTE 1: Belden #8795 twisted-pair wire is 22 AWG and exhibits the following characteristics: Zg =~ 100 §2, C =~ 15 pF/ft, propagation
delay = 1.3 ns/ft.
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APPLICATION INFORMATION

DRIVER APPLICATIONS

TYPE
SN75109A
SN75110A
SN75112
SN75113
SN75114
SN75116
SN75117
SN75121
SN75123
SN75138
SN75150
SN75158
SN75183
SN75188
SN75450B
SN75451B
SN75361A
DS8831
DS8832

LINE LENGTH CAPABILITY vs BIT RATE

INDEX TO DATA

RECEIVER APPLICATIONS

FIGURE NUMBERS TYPE
4,7 SN75107A
5,8 SN75108A
6,9 SN75115
10,13 SN75116
10,13 SN75117
42 SN75122
43 SN75124
31 SN75125
32,33 SN75127
34 SN75138
37,38 SN75140
41 SN75152
11,14 SN75154
35, 36, 39, 40 SN75182
44 SN75189
16,17, 18, 19, 20 SN75189A
21,22, 23,24,25 SN75207
12, 15, 26, 27, 28, 29, 30 SN75208

12,15, 26, 27, 28, 29, 30

FIGURE NUMBERS
4,5,6

7,8,9

13,14, 15, 16, 21
42

43

17, 22, 26, 31
27,32

28,33

28,33

34

18, 23, 29

19, 24, 30, 38, 44
37

10, 11,12, 20, 25
35, 39

36, 40

4,5,6

7,8,9, 41
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TTLIN—— DRIVER

LINE LENGTH CAPABILITY vs BIT RATE

Vec-=—-8V  Vget=5V

Belden #8795 wire

Vee—=-5V Veet=5V

-1

LC

—{f
50 50
RECEIVER |

iIbw-9
e

50 2 50 Q

MEASUREMENT INFORMATION FOR FIGURES 4 THRU 9

DRIVER . . SN75109A
RECEIVER SN75107A, SN75207
10 000
7000
4000 i i
2000 Il 1M
£ 1000 guﬂ:v
L 700 C)
g 400
3 10% or
P 200 Duty Cycle.
= 100t L L
% =1 H
i
b i
2 I
w© Il
01 04 1 4 10 40 100
Bit Rate—Mb/s
FIGURE 4
DRIVER . . . . SN75109A
RECEIVER SN75108A, SN75208
10000 -
o0 S =
som0 i B
2000 T 50%] | |
T~ Duty’
= 1000 N L] Cycle |
i 0 NN
2 400 m e
3
g 200 I 10% or 90% i
S
70 i =Ean
it
40 Hf
20 | RL=535Q
o L LU
0.1 04 1 4 10 40 100
Bit Rate—Mb/s
FIGURE 7

DRIVER . . . . SN75110A
RECEIVER SN75107A, SN75207

10000
7 000
F
4000 T
2000 1]
mus T4 Duty
& 1000 b L Cycl
1 -
£ o PIREHE D
§ 400 H i
g 20 10% or 90%
= 100 uty Cycl
70 Ss2
il -
40 i il §
2 I
0 I
0.1 04 1 4 10 40 100
Bit Rate—Mb/s
FIGURES
DRIVER . . . . SN75110A
RECEIVER SN75108A, SN75208
10000 —
7 000 =R E: E
4000 H
uty 1]
2000 ch
1000
T 700 S
£ SIT o
g o 10% or 90T ;m
e 200 Duty Cycle
£
100
70
A T
20| RL=535Q
jol L LI
01 04 1 4 10 40 100
Bit Rate—Mb/s
FIGURE 8

Line Length—ft

%

RL
(*108A, 208 only)

—‘——TTL ouT

DRIVER . .SN75112
RECEIVER SN75107A, SN75207
10 000 = =
7000 = _”“ - =5
4000 i o]
2000
1000 ==
et ]
E 400 i m i)
2 00 10% or 90% I
) Duty Cycle
$ 100 L
§ e =
M=K St sl
20
S RN AR AL
0.1 0.4 1 4 10 40 100
Bit Rate—Mb/s
FIGURE 6
DRIVER . SN75112
RECEIVER SN75108A, SN75208
'9% = aaaﬁ

1

T

T
150%

Duty:
Cycle

or 90%-
Cycle |
100t s !
= 1T 1T o
0
20 |— RL=535Q
1o L_L LU I
0.1 04 1 4 10 40 100
Bit Rate—Mb/s
FIGURE 9
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LINE LENGTH CAPABILITY vs BIT RATE

Vec=5V Vec =5V

Belden #8795 wire

50 © 50 ©
TTLIN—— DRIVER RECEIVER }p——TTLOUT

MEASUREMENT INFORMATION FOR FIGURES 10 THRU 15

DRIVER . .SN75113, SN75114 DRIVER . . . . . .SN75183 DRIVER . . .DS8831, DS8832
RECEIVER . . . .SN75182 RECEIVER . . . .SN75182 RECEIVER . . . .SN75182
e === BT s
4000 —3H 4000 4000
2 00063 or 60% g‘uz(;“" 2000 2000 50% Duty Cycl
% 10001-Duty Cyck . cle S 1000 1000 = 10% or 90%
£ 700 BN T =as H & 700 = 4(;: [=Duty Cycle =N Yy
g 4 il Y m £ £ AY Y
* 0 I i H 2 00
3 Q 3 2
100 2 00— 2 100
. = igesaiiil nor T | i
il T il a0 a0 1
i Tt 2 » |
0 Il (IR o 0 |
0.1 04 1 4 10 40 100 0.1 04 1 4 10 40 100 0.1 04 1 4 10 40 100
Bit Rate—Mb/s Bit Rate—Mb/s Bit Rate—-Mb/s
FIGURE 10 FIGURE 11 FIGURE 12
DRIVER . .SN75113,SN75114 DRIVER . . . . . .SN75183 DRIVER . . .DS8831, DS8832
RECEIVER . . . .SN75115 RECEIVER . . . .SN75115 RECEIVER . . . .SN75115
10000 00—
R = SssH 7000 Erd=c=z: 2
4000 A 4000 H 4000 H—55%
50% 50% Duty CycleT]
2000 Duty Cycle 2 [ buty 2000 \
Ll 000 L1 Cycle 000
o 0% or 90% 1 OO =t 10% or S0 hi R c
= v H = O H
L a0 it i T aoo =0y e Hilt  F w0
£ 200 il 1l % 500 i i T 20 i
3 i3
01 | N E
= H H 5 o= = =
“ . (SR i i
40 il 1 il
2 il \ i 20| m\ 1 2
w0 Il i 10 i AL 0
01 04 1 4 10 40 100 01 04 1 4 10 40 100 01 04 1 4 10 40 100
Bit Rate—Mb/s Bit Rate—Mb/s Bit Rate—Mb/s
FIGURE 13 FIGURE 14 FIGURE 15
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LINE CIRCUITS

APPLICATION INFORMATION

Line Length—ft

LINE LENGTH CAPABILITY vs BIT RATE

VcC(R)
or
Vee =56V +5V  Vcet Vee—
! VREF
| | I
b3 | [}
100 Q 100 ©
3 L1
e
DRIVER ’
TTLIN—F sn754518 Belden #8795 wire RECEIVER [——TTLOUT
MEASUREMENT INFORMATION FOR FIGURES 16 THRU 20
RECEIVER . .SN75115 RECEIVER . . . .SN75122
10000 — 70000 = .
7 000 ey it = VREF =2V 7000 = Vee(r) =5V
4000 H-veeir) =5V 4000 i i H
Il =
2000 2000 ] —
% 1000 b 50% Duty Cycle | | |1] 1000 TN i Duty Svele
g 700 SES & 700
§ 400 'Fa 400 AN
2 g
5 S 200
2 0
L £ .
© i T ot i 1\ i
0% D Cycls
2 s T T AT
o Duty Cycle i 0 AN
0.1 0.4 1 4 10 40 100 0.1 04 1 4 10 40 100
Bit Rate—Mb/s Bit Rate—Mb/s
FIGURE 16 FIGURE 17
RECEIVER . . . .SN75140 RECEIVER . . .SN75152 RECEIVER . . . .SN75182
10 000 10 000 o 10 000
7000 7000 =? EVRer-2V 7000 HESE VREF -2V}
4000 4 i 1Vee+ =12V 4000 Veer) =5V
ST jec—= 12y 1|
2000 2000 2000
1000 —90% DUy o 10001 & 1000
700 FDuty Cycle N £ 700 : I 700 x HH5¢
0 ;ﬁ § 400 IS A Er ) 5 am Duty Cycle
° 00 90% o 3 z
200 T £ Duty Cycle @ 200 —110%
3 Duty Cycle = Duty Cycle
100 10 100 M L 5 0 voyele | NI}
70 Duty Cycle 70| H e o ===
T it i 2 i H
40 il t 4 iJlJ] 4 L i
VREF =
20 C 20 Duty Cycle]
ol sy | 0 Il 0 i 111
01 04 1 4 10 40 100 01 04 1 10 40 100 01 04 1 4 10 40 100
Bit Rate—Mb/s Bit Rate—Mb/s Bit Rate—Mb/s
FIGURE 18 FIGURE 19

FIGURE 20
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LINE LENGTH CAPABILITY vs BIT RATE

Veec1=5V  Veea=5V Vce(r) VR'EF

]
|
|
Belden #8795 wire 1
Vg4
el
DRIVER
— 100 |
TTLIN SN75361A RECEIVER TTL OUT
(¢C
_I. " _I.
MEASUREMENT INFORMATION FOR FIGURES 21 THRU 25
RECEIVER . . . .SN75115 RECEIVER . . .SN75122
19000 10 000
i 7000
10%
4000 s By o 4000 o5
2000 & 2000 50%
= 1000 & . 1000 Outy Cycle
T 700 <700
£ <
S 400 B 400
T 200 % 4 200 \
35 00 Duty Cycle 5 100
70 H 70
HH t
40—+ T 40 L}
~VREF =2V ‘1 Ht |
20-Vee(r) =5V 20 ’»VCC[HIZE’V
vol LI volL L1 Il
07 04 1 4 10 a0 100 01 04 1 4 10 40 100
Bit Rate—Mb/s Bit Rate—Mb/s
FIGURE 21 FIGURE 22
RECEIVER . . . .SN75140 RECEIVER . . . .SN75152 RECEIVER . .SN75182
10000 10000 10000 -
7000 i 7000 = Jr 7000 :ﬁ
4000 ——H H go?y C;V!c‘,li; T 4000 R } 4000 HH
2000 = :~41] 10% | 2000 | 2000 —1\ 50%
L Duty Cycle % Duty Cycle .
= 1000 ™ 21000 1 = 4000 F; Duty Cycle | ||
£ 700 1700 =19 ¢ ! £ 700E90%3 i
E Hit £ =l L g F Duty Cycle
S 400 2 400 [~ Duty Cycle § 400 TN
E T g TN 3 i
g 200 90% T 200 ——F a0 [} | +H & 200|—t--10%
5 Duty Cycle < Duty Cycle X - Duty Cycle
100 Hi ~ 100 100
pl==Ei = SEsi= et P t
FVREF=2V a BN Glavisnmasvl N
20 FVecr) =5V 20 (VREF <1V tr 20FVeeR) =5V
vol L LI 1oL /CER: 712 | vl L1l [N
01 04 1 4 10 40 100 01 04 1 4 10 40 100 01 04 1 4 10 40 100
Bit Rate—Mb/s Bit Rate—Mb/s Bit Rate—Mb/s
FIGURE 23 FIGURE 24 FIGURE 25
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Line Léngth—ft

LINE CIRCUITS

APPLICATION INFORMATION

LINE LENGTH CAPABILITYvs BIT RATE

Vee=5v
Belden #8795 wire
DRIVER — o
DS8831 100 2
TTLIN — o
DS8832 =
LC
97

|

—

Vcce(Rr)

VREF

RECEIVER

b— TTL OUT

MEASUREMENT INFORMATION FOR FIGURES 26 THRU 30

RECEIVER . . . SN75122 RECEIVER . . .SN75124
10000 o 10000
7060 50% =S 7000 = Vot - €V
som R o one a0 =
50% 50%
. 2000 § N Duty Cyclel 2000 N §| Duty Cycle
T 1000 =i = &£ 1000 —
g 700 B 1SS i 1 700
g 400 — T 2 400 i
3 L e
g A L B
5 1 g 20 Duty Cycle \
! - 100 b=ttt
ot Duty Cycle ¥ 70 SEEsE
1\ 40 10% — [\
20 Duty Cycle[[[ "\
VCC(R) = 5V \ 20 \
10 Lo 10
01 04 1 4 10 40 100 01 04 1 4 10 40 100
Bit Rate~Mb/s Bit Rate—Mb/s
FIGURE 26 FIGURE 27
RECEIVER SN75125, SN75127 RECEIVER . . . .SN75140 RECEIVER . . .SN75152
. 10000 _ I 10000 -
oo ==23 £y 7000 \\;REF"ZVHZV =
st
4000 4000 R
2000 i i i 2000 il 50% H
[T & Duty Cycle
1000 90% Duty Cycle 1 o
£ 700 = = £ 70 HESS
Jé a00 i 3 400 iRy 1
m 2 M\ I
3 200 10% £ 200 ”| ;’osle o
£ 100 Duty Cycld " 132 uty Cycle
70 H it
4 50% & 40 [ o0% SR
VREF=2V {—Duty Cycle [~ Duty Cycle
2 [vecm -5 vi— A || IR 20 1
10 L_L L1 [T 10 LU [
01 04 1 4 10 40 100 o1 04 1 4 10 40 100 01 04 1 4 10 40 100

Bit Rate—Mb/s
FIGURE 28

Bit Rate—Mb/s

FIGURE 29

Bit Rate—Mb/s

FIGURE 30
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LINE LENGTH CAPABILITY vs BIT RATE

Vec=5V Vee =5V
Belden #8795 wire
. rga &
—35
100 100
TTLIN DRIVER RECEIVER TTL OUT
L C
J. 3 J_
MEASUREMENT INFORMATION FOR FIGURES 31 THRU 33
DRIVER. . . . .SN75121 DRIVER. . . . SN75123 DRIVER. . . . .SN75123
RECEIVER . . . .SN75122 RECEIVER . . . .SN75124 RECEIVER SN75125, SN75127
10 000 10 000 333
1(7)338 HE 1 7000 1+ 7000 Hit o 'D' ""'
T T 4000 % Duty ve
4000 50% Duty Cycle 4000 T =s0% S Y 1
2000 il 2000 N Duty Cycle 2000 Sl
8
£ 1000 N = 1000 i £ 1000\ —]
T 00 £ I 70 S5 I 00
B 400 [£10% 2 a0 H g a0 Y
3 200 Qe G 3 200 [ F10% 3 200
£ £ Duty Cycle £
- 100 & - 100 ] A 100
70 70 = & 70 Duty =
w0 B Duty Cyele o £oo 0 e HE H
“I Duty Cycle 4 tH
20 20 HahAn 20
0 i o I o Il
0.1 0.4 1 4 10 40 100 0.1 0.4 1 4 10 40 100 0.1 0.4 1 4 10 40 100
Bit Rate—Mb/s Bit Rate—Mb/s Bit Rate—Mb/s
FIGURE 31 FIGURE 32 FIGURE 33
Vee=5V Vee=5V
31000 1000 S DRIVER . . . . .SN75138
< b4 RECEIVER . . . .SN75138
10 000 .
7 000 3
)I)l 4 000 i
2000 S§ Cl%land 0"
TTL DRIVER . RECEIVER TTL _ 1000 MU Duty Cycle LU
IN SN75138 Belden #8795 wire SN75138 ~out § 700 i
® 400
E 200
2
5
% Duty Cycle EE]
= = 40
20
10
0.1 0.4 1 4 10 40 100
TION FOR FIGURE 34 it Rate-bls
MEASUREMENT INFORMATIO FIGURE 34
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LINE LENGTH CAPABILITY vs BIT RATE

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

Vee=5V
——=
Veep)+ Vee(p)— !
Rc =12k
(Response Control for
Belden =8795 wire ' ‘189 and '189A)
rga
—
TTLIN DRIVER RECEIVER TTLOUT
(¢
_I. ; J.
MEASUREMENT INFORMATION FOR FIGURES 35 thru 37
DRIVER . . . . .SN75188 DRIVER . . . . .SN75188 DRIVER . . . . .SN75150
RECEIVER . . . .SN75189 RECEIVER . . . SN75189A RECEIVER . . . .SN75154
10000 e 19000 10000
;g: VeC(DE =9V s = Voo =5V s e Voo =12V
il i Duty Cycle
2000 2000 50% Dut e 2000 I
1000 A 10% Duty &£ 1000 A\ & 1000 —
£ 700 e T 700 i £ 00 TR
£ 400 H g 400 HH Cycle 2 a0 "
) T § —] 3 Duty
3 200 2 200 2 200 Cycle
E = 100 “ w0
70 t i3 70E T0%
so [ n iy 5 s0fDuty Cycle
20 ||yt Cycle \ 20—
10 vl LU oL L
00T 004 01 04 1 410 001 004 01 04 1 4 10 001 004 0.1 04 1 10
Bit Rate—Mb/s Bit Rate—Mb/s Bit Rate—Mb/s
FIGURE 35 FIGURE 36 FIGURE 37
DRIVER . . . . .SN75150
RECEIVER . . . .SN75152
Vee+ =12V Veg—=-12V Vee+=12V  Veg—-=-12V :
10000
7000 | Voo = £12 v i
4000 1 ol
50% 1
Beldon #8795 2000 Duty Cycle
= 1000
(¢ L 700 %
7 ©  a00 Duty
E 200 Cycle
. DRIVER RECEIVER TTL 3
IN SN75150 SN75152 " out Igg =
4 90%
2 Duty Cyel
10 Ll
001 0.04 0.1 04 1 10
e = Bit Rate—Mb/s
bl - FIGURE 38
MEASUREMENT INFORMATION FOR FIGURE 38
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LINE CIRCUITS
APPLICATION INFORMATION

LINE LENGTH CAPABILITY vs BIT RATE

Vee+ =9V Vee-=-9V Vee =5V
—== Rc=12kQ
%(Response Control
Belden #8795 wire | for ‘189 and "189A)
DRIVER 130 @
TTLIN SN75188 RECEIVER p—— TTL OUT
£ C

H—
:
W

MEASUREMENT INFORMATION FOR FIGURES 39 AND 40

RECEIVER . .SN75189 RECEIVER . SN75189A
10 000 10000
9000 EEEEEEF‘? 99% i
4000 H 4000 it
2000 2000
1000 f—|
. 50% H 700
z 400 “Pu(yC cle ] & 400 T =
g 200 N ong, T 2 200 N Houty cyere L]
3w M Nhoww cyed, | 3
£ % 10% g 100 X
S outy RIS N e i
w o ==ssiiii &
| | 90%
2 i 20— pury Cycb‘ —
10 " L
0.1 0.4 1 4 10 40 100 0.1 0.4 1 4 10 40 100
Bit Rate—Mb/s Bit Rate—Mb/s
FIGURE 39 FIGURE 40
DRIVER . .SN75158
RECEIVER . .SN75208
Vec=5V Vcc-=-5V  Vceer =5V 10000
7000 e
000 —Hy
Belden #8795 wire 3,71 k& s 2000 Duty Cycle.
____‘ $ 5000 1000 Duty Cycle %
< 700 2
TTL_] DRIVER 509 884 2 RECEIVER TTL P i
IN SN75158 L .. SN75208 ouT g 200 10%
= 371k = 5 100 uty Cycle\l ||
‘ > 70 HIE=EEHE
’ & i
< a0
50 884 0 -
= = 10
= = 0.1 04 1 4 10 40 100
Bit Rate~Mb/s
MEASUREMENT INFORMATION FOR FIGURE 41 FIGURE 41
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LINE CIRCUITS

APPLICATION INFORMATION

LINE LENGTH CAPABILITY vs BIT RATE

Veg=5V Vee=5V
Belden #8795 wire
50 Q 50
TTLIN— DRIVER ol R RECEIVER |——TTL OUT
50 50
MEASUREMENT INFORMATION FOR FIGURES 42 AND 43
DRIVER . SN75116 DRIVER . SN75117
RECEIVER . .SN75116 RECEIVER . SN75117
10 000 = 10 000
7000 =S = 7000
4000 000
AR 4
2000 Duty Cycle 2000 N
& 1000k=0%0 LU 1000}
£ 700 === Duty Cycle C i & 700__’_-.«& or 90"
} e \ § o
& 200 3 200
SRl i pA 0
7 i I it HESES
1011 40| T 1T T
40 i i
o Il TNl 0 Il
o I Il I © I
01 04 1 4 10 40 100 01 04 1 4 10 40 100
8it Rate—Mb/s Bit Rate—Mb/s
FIGURE 42 FIGURE 43
DRIVER . SN75450B
Vee =5V Vees =12V Voo = —12V RECEIVER . . .SN75152
10000 o =
5V 7000 == ==
$500 o i
S 509 2000 i
e = 1000 =S H
TTL DRIVER ] RECEIVER | TTL g 400
- Belden #8795 wire — 3 50
IN SN754508 sN75152 | OUT o2 A Duty Cycle
- 100 e =
70 Ssseina
50 Q 50 w i
11IAY
= = 20
w0 1l |
01 04 1 4 10 40 100

MEASUREMENT INFORMATION FOR FIGURE 44

Bit Rate—Mb/s

FIGURE 44
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SENSE AMPLIFIERS

COMMON-| TYPE? DEVICE TYPE FOR UNITS
THRESHOLD tpp ! PACKAGE
DESCRIPTION MODE OF TEMPERATURE RANGE PER ADDITIONAL FEATURES
SENSITIVITY TYPRICAL S ’ > > TYPE
RANGE |OUTPUT -55°Ct0125°C| 0Cto 70 C PACKAGE
SN5520 J ® Provides memory data register
R 35 ns 1
SN7520 J.N e Complementary outputs
O-Cor 30 SN5522 J ’ ® Dual input channels
ns
R SN7522 J.N ® Single-ended output
SN5524 J
R 25 ns 2 e |ndependent strobes
SN7524 J.N
e Ind dent strob
SN5528 3 n epen. ent strobes B
CORE-MEMORY R 25 ns SN7528 N 2 ® Test points for strobe timing
SENSE +4 mV +25V ’ adjustment
AMPLIFIERS ® Independent strobes
SN55232 J
0-C 25 ns 2 e Internally compensated reference
SN75232 JN .
amplifier
® Independent strobes
SN55234 J
R 25 ns 2 o Internally compensated reference
SN75234 JN .
amplifier
Independent strobes
e Internally compensated reference
SN55238 J s
R 25 ns 2 amplifier
SN75238 JN ] )
e Test points for strobe timing
adjustment
HI SN55236 w o Built in data buffer and data register
GH- +3mVv +15V T-P 28 ns 2 L
PERFORMANCE SN75236 w o Reference amplifier inherently stable
CORE-MEMORY e Dual Input Channels
SENSE 4 mv 125V TP 30 ns SN7526 JN 1 * Complete memory data register
AMPLIFIERS e Internally compensated reference
amplifier
SN55107A J
+25 mV 3V T-P 17 ns 2 @ Independent strobes
SN75107A JN
MOS-MEMORY
SN55108A J
SENSE +25 mV 3V 0-C 19 ns 2 o Independent strobes
SN75108A JN
AMPLIFIERS
T-P 17 ns SN75207 J,N 2
+10 mV +3V e Independent strobes
0-C 19 ns SN75208 JN 2
e Combined driver and sense amplifier
TMS 4062 +50 wA R 25 ns SN75370 IN 2 ' ¢ P
1/O INTERFACE o Read enable and write enable controls

TT-P = Totem Pole, O-C = Open Collector, R = Resistor Pull-Up

ﬂtpD = Propagation Delay Time
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PERIPHERAL DRIVERS

22254 SVX3IL ‘SVT1IVA * Z10§ XOS 321440 LSOd
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a [} w
s E w s5u |2 § '5% -2 | s é E g DEVICE TYPE AND PACKAGE Lo
EHe | EZE | 23Rz | BE |Eo 32§ INPUT
§ w3 Zk 2 §<< g 3 & - z 3 g g o COMPATIBILITY FUNCTION
£6> | 38 |28°3 3 & -58°CT0125°C | 0°CTO 70°C
-4
SN75430 | N AND*
SN75431 | JG P AND
1BV 15V 300 mA 15 ns TTL, DTL SN75432 | JG P NAND
SN75433 | JGP OR
SN75434 | JG P NOR
30V 20V 100 mA 22 ns ECL SN75441 | UN OR
SN55450B | J | SN754508 | JN AND*
SN55451B | JG | SN75451B | JGP AND
30V 20V 300 mA 21 ns TTL, DTL SN554528 | JG | SN75452B | JGP NAND
SN55453B | JG | SN75453B | JG,P OR
SN55454B | JG | SN75454B | JGP NOR
SN55460 | J | SN75460 | JN AND*
SN55461 | JG| SN75461 | JGP AND
3BV 30V 300 mA 33ns 2 TTL,DTL SN55462 | JG | SN75462 | JGP NAND
SN55463 | JG | SN75463 | JGP OR
SN55464 | JG | SN75464 | JGP NOR
SN75401 | NE AND
SN75402 | NE NAND
3BV 30V 500 mA 33 ns 2 TTL,DTL SN75203 NE oR
SN75404 | NE NOR
TTL, DTL, CMOS, P-MOS “ULN2001AT| JN
14V to 25V P-MOS ULN2002AT| JN | INVERTING
sov sov 350 mA Vus YES ? TTL and 5V CMOS ULNZ2003AT| JN BUFFER
6-V t015.V PMOS, CMOS ULN2004AT| JN

* With output transistor base connected externally to output of gate.

t0°c to85°C

q(pD = Propagation delay time
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PERIPHERAL DRIVERS (continued)

o
§ Wy 2w § é - . ﬁ “ § DEVICE TYPE AND PACKAGE
< © >=2 9 5§28 P~ '5 o T ¥
S | EES | ZEEE| 92 |Eo| s et Locic
Xugd Z2r3 | g z 3 g &% 35| & COMPATIBILITY FUNCTION
£5> 245 |=2g°0° - |98 _55°C TO 125°C 0°c TO 70°C
« o o
SN55470 J SN75470 JN AND*
SN55471 JG | SN75471 JG P AND
0V 55V 300 mA 33ns 2 TTL,DTL SNE5472 JG | SN75472 JG P NAND
’ SN55473 JG | SN75473 G P OR
SN55474 JG | SN75474 JG,P NOR
70V 55V 300 mA 100 ns YES 2 TTL, DTL, MOS SN75475 JG P NAND
SN75476 JG,P AND
SN75477 JG P NAND
70V 55V 300 mA 100 ns YES 2 TTL, DTL, MOS SN75478 oF oR
SN75479 JGp NOR
SN75411 NE AND
70V 55V 500 mA 33ns 2 TTL,DTL SN75412 NE NAND
SN75413 NE OR
SN75414 NE NOR
SN75416 NE AND
70 vV 55 V 500 mA 100 ns YES 2 TTL,DTL, MOS SN78417 NE NAND
' SN75418 NE OR
SN75419 NE NOR
TTL, DTL, CMOS, P-MOS SN75466T1 JN
14-V to 25-V P-MOS SN754671 | JUN INVERTING
1oov gov 350 mA 10ns | YES ? TTL and 5.V CMOS SN754681| N BUFFER
6-V to 15-V P-MOS, CMOS SN754691 [ N

*With output transistor base connected externally to output of gate.

to°C to 85°C

ﬂtPD = Propagation delay time.
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DISPLAY DRIVERS
FOR COMMERCIAL TEMPERATURE RANGE

INPUT DRIVERS
DISPLAY POWER DEVICE | PACKAGE
TYPE DESCRIPTION COMPATI- SUPPLIES PER TYPE TYPE ADDITIONAL FEATURES
BILITY PACKAGE
o Independent addressing of each gate for serial
Veer =12V SN75426 IN aer parallel.applications -
cMOS 4 e High input impedance (typically 1 megohm)
V2 variable @ 30-mA clamp diodes on output
from SN75427 JN ® Switches 70 V in 1.2 us
40V to90V ® AND driver (SN75426); NAND driver (SN75427)
AC AXIS ® High-speed serially shifted data input
PLASMA DRIVER operation (4 MHz max)
DISPLAYS Veer1 =12V (*SN75500 N ® Fast output transitions (less than 200 ns)
e 25-mA output current capability
CMOSs 32 o Qutput short-circuit protection
V2 variable ® Latches on all SN75501 driver outputs
to 100 V *SN75501 N e X-axis driver — SN75500
® Y.axis driver — SN75501 (performs Y-axis
sustaining function)
SEGMENT '10 \% 4 SN75491 N ® 50-mA source/sink capability _
MOS Variable from e 50-mA regulated source capability
DRIVERS 4 SN75493 N ) . L
32Vto88V o Display blanking provisions
v 6 SN75492 N ® 250-mA sink capability
MOS Variable from o 250-mA sink capability
LED 6 SN75494 N - ) v
32Vto88V o Display blanking provisions
DISPLAYS - an
DIGIT , e 100-mA sink capability
MOS, Variable from
DRIVERS 7 SN75497 N e [nput threshold . .. 2.7 V max
TTL 27Vto66V . .
® Low voltage saturating outputs (0.5 V maximum)
MOsS, Variable from 9 SN75498 N o 100-mA sink capability
TTL 27Vt066V ® Input threshold . .. 2.7 V max

*Future product
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DISPLAY DRIVERS
FOR COMMERCIAL TEMPERATURE RANGE (continued)

INPUT DRIVERS
DISPLAY POWER DEVICE | PACKAGE
DESCRIPTION COMPATI- PER ADDITIONAL FEATURES
TYPE SUPPLIES TYPE TYPE
BILITY PACKAGE
e Qutputs regulated to insure constant brightness
e Blanking and ripple-blanking provisions
HIGH-VOLTAGE TTL 5V 7 SN75480 N e High off-state breakdown volfage (120 V typical)
o Designed for seven segment displays such as
BCD-TO-SEVEN- Beck dp lox 119
e n and Panaple .
SEGMENT e P
GAS same features as the SN75480 plus:
DECODER/CATHODE . . .
DISCHARGE . @ Decimal point provided
DRIVERS TTL, Variable i
DISPLAYS ® Latches to hold BCD information
MOS, from 4.75 V 7% *SN75484 N . L | . .
e ower requirements
cMOS 015V ower supply power requirem .
® Higher output voltage breakdown capability
® 13-mA output capabilit
ANODE mos |VEETTESVi g |snrsast N Desi duf put' ; lt'vl d displ
e Design r time-multiplexed displays
DRIVER Vgg=—18V signed for T plexed display
such as Panaplex 11©
THERMAL THERMAL- TTL, e Common strobe
5V 6 SN75490 JN . -
PRINT PRINT-HEAD CMOS 40-mA source, 60-mA sink capability
DISPLAYS DRIVER MOS 5V 7 SN75270 JN e Single ended, noninverting operation

*Future Product

OTrademark of the Burroughs Corporation
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MOS DRIVERS
INPUT POWER tpp \" \" DEVICE | PACKAGE DRIVERS
suppLiEs |_ PP OH oL PER ADDITIONAL FEATURES
COMPATIBILITY i TYPICAL (MIN) (MAX) TYPE TYPE
(Nominal) PACKAGE
Veer =5V, - ) )
V. —20v ® Compatible with many popular MOS RAMs including
Vccz —say | 3™ |Vecz-03V | 03V | sn7s368 IN 2 the TMS 1103, TMS 1103-1, TMS 4030, and ‘7001,
ces ' o ECL to MOS/TTL driver
VEg=-5.2V
ECL 10K " -
v -5V e Compatible with the TMS 4030 4K RAM and
VCC‘ DA SN75320 IN other popular MOS RAMs
vccz~ cov| 4ns |Veca-04av | osv 2 |e Fixed ECL input reference voltage (SN75321)
VEE B 1'3 V’ SN75321 JN e External reference voltage (SN75320)
8B : ® Requires two external P-N-P transistors for operation
® CMOS applications
V, =5V, ® 3-state output
cc 20ns [Veca-16V | 05V | sn7s367 IN 4 ate outpu o
Vee2 =12V ® Separate address and enable/disable inputs
for each driver
e CMOS applications
Veec1=5V, ® Very low transient current during switching
Veec2=12V | 25ns [Veea—16V | 1.3V | *sN75357 JN 4 e 3state output
® Separate address and enable/disable
inputs for each driver
® Compatible with many popular MOS RAMs
TTL Vec1=5V, - . .
v 20V 31 ns v —03V 03V *SN75375 IN 4 Individual V2 supplies for each driver
cc2 cc2 : : ’ e Two drivers have single inputs; two have
dual inputs
Vee1 =5V, e Compatible with many MOS RAM:s including the
Vee2=20V, 31ns |Vcc2—-03V | 0.3V | SN75365 JN 4 TMS 1103, TMS 4062, and TMS 4070 16K RAM
Veez =24V ® V2 variable from 5 V to 24 V
® Compatible with most popular MOS RAMs
\ =5V ® S te dri ddress i ts with common strobe
€C15V. | 31 |Vecz-04v |05V | sn7s3ze IN 2 eparate driver acdress Inputs With common strobs
Veez =12V ® Requires two external P-N-P transistors for operation
® Low standby power

q tpp = Propagation delay time

*Future product
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MOS DRIVERS (continued)

INPUT POWER D1 Vou VoL pevice |package| PRIVERS
COMPATIBILITY SUPPITIES TYPICAL (MIN) (MAX) TYPE TYPE PER ADDITIONAL FEATURES
(Nominal) PACKAGE
Veer =5V, e Compatible with many popular MOS RAMs
Voo = 15V 31ns |Vec2-—-1V 03V SN75350 JG.P 2 e Lower-voltage, high-speed version of the SN75361A
® Vo variable from 5V to 18 V
Vec1 =5V, o Compatible with many popular MOS RAMs
Veec2 =18V, 32ns |Vgc2—-03V| 03V |SN75355 JN 4 ® Low-voltage version of the SN76365
Veez =18V e V2 variable from 5V to 18 V
Vee1 =5V, o Compatible with many popular MOS RAMs
Veez =20V, 33ns [Vcc2—03V| 03V |SN75366 JN 4 e Equivalent to the SN75365 with internal
Vecc3 =24V output damping resistor
V—— o Compatible with many MOS RAMs including the
TMS 4030 4K RAM and TMS 4070 16K RAM
Vee2=12V, | 33ns [veeo-03Vv| 05V [SN75363 N 2 ) ) )
Veez = 15V e Separate c‘inver address inputs with common strobe
® V(ccpvariable from5Vto 15V
e Compatible with many popular MOS RAMs and
Vec1=20V, . }
TTL 34ns [Vcc2—-03V|[ 03V SN75364 JG P 2 shift registers
Veeca =24V e Single-ended inverting drivers
e Compatible with many popular MOS RAMs and
Veec =20V 35ns |Vecri—1V 0.3V |SN75369 JG P 2 MOS shift registers
® Single-ended inverting drivers
e Compatible with many popular MOS RAMs including
Veer =5V 3ns |Veeo-1V | 03V |sN75361A | UG 2 the TMS 1103, TMS 4062, and TMS 4070 16K RAM
Vecz =20V ® V(o variable from 5 V to 24 V
Dual read/write amplifier that is designed to
Vss =20V, 80 ns SN75370 JN 2 interface with 1/0O terminals of the TMS 4062
VReF =7V and similar type MOS RAMs
v =5V, o Compatible with all MOS devices
Seicf:.atures SN65180 t e 31 V maximum output swing
for Veea 85ns |Veea—02ViVeez2V 2 |a Vg variable from <8 V to —25 V
and Vcea SN75180 - ® Vg variable from —20 V to 26 V

q tpp = Propagation delay time
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MEMORY DRIVERS

® TTL-COMPATIBLE INPUTS

® CORE MEMORY APPLICATIONS

MAXIMUM DEVICE TYPE FOR
DESCRIPTION | OUTPUT T;f,?gAL sumpiins  |_TEMPERATURE RANGE P SE ADDITIONAL FEATURES
CURRENT —55°C TO 125°C|0°C TO 70°C
e Internal decoding and timing circuitry
DUAL 400 mA 75 ns Vec =14V SN75324 JN o Output short-circuit protection
SINK/SOURCE ® Source output Ferminals swir.\g between 14 V and ground
MEMORY Vee1 =5V, . Al_so used for hrgh-voltage, high-current
DRIVERS 600 mA 35 ns Vee2 variable SN55325 J driver appluca'uons :
024 V SN75325 J.N o Output transient voltage protection
e Source output terminals swing between V2 and ground
Veer =5V, SN55327 J e Also used for high speed magnetic memory applications
35ns |Vceo variable SN75327 JN e Output transient voltage protection
QUADRUPLE to 24 V ! e Output capable of swinging betwee_n YCCZ and ground
MEMORY o Also used for bubble memory applications
DRIVERS 600 mA Veer =5V, SN75328 e Output transient voltage protection
40 ns Vo variable JN e Output capable of swinging between V2 and ground
024V o Uncommitted collectors and emitters
SN76330 e Common external base drive control (SN75238)
e Individual external base drive control (SN75330)
e Also used for high-voitage, high-current
S?;I?SIE;Z;EY 600 mA 30 ns Vec=5V SN55326 J driver applica.tions )
DRIVER SN75326 J,N e OQutput transient voltage protection
® 24 V output capability
e Bipolar output currents controlled to within 5%
e 3-state outputs
e Internal power control — does not require power
EIGHT-CHANNEL Vee1 =5V, .
350 mA 85 ns _ SN55329 RA supply sequencing
MEMORY DRIVER Veea=12V e Contains 3-line to 8-line decoder
® 24-pin ceramic flat package
e Temperature range: —55°C to 110°C

T = Propagation Delay Time
PD
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TI worldwide sales offices

ALABAMA FLORIDA
304 Wynn Drive 4600 West Commercial Blvd.
Huntsville, Alabama 35806 Fort Lauderdale, Florida 33319
305-733-3300

205-837-7530
2221 Lee Road, Suite 108
Winter Park, Florida 32789
305-644-3535

ARIZONA
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Suite 202 ILLINOIS
Phoenix, Ari
o o 52017 1701 E. Lake Avenue, Suite 300
Glenview, lllinois 60025
312:729-5710
CALIFORNIA INDIANA
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Costa Mesa, California 92626 PR e
714-540-7311 Fort Wayne, Indiana 46805
831'S. Douglas St. 219-484-0606
El Segundo, California 90245 2346 S. Lynhurst Dr., Suite 101
2139732571 Indianapolis, Indiana 46241
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San Diego, California 92111
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Si le, California 94086
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617-890-7400

COLORADO MICHIGAN
9725 E. Hampden St., Suite 301 Central Park Plaza
Denver, Colorado 80231 26211 Central Park Bivd., Suite 215
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CONNECTICUT MINNESOTA
A.1.C. Bldg., Suite 202

Whitney Towers
7615 Metro Blvd.
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275 Commerce Drive, Suite 300
Fort Washington, Pa. 19034
215-643-6450
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6000 Denton Drive
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Dallas, Texas 75222
214-238-6805

P.O. Box 5012, M/S 7
Dallas, Texas 756222
214-238-4881
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Dallas, Texas 756222
214-238-2616
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Houston, Texas 77036
713-777-4891
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Richmond, Virginia 23234
804-275-8148

WASHINGTON
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Bellevue, Washington 98004
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WASHINGTON, D.C.

1500 Wilson Blvd., Suite 1100
Arlington, Virginia 22209
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Buenos Aires, Argentina
8-114

ASIA BRAZIL
Texas Instrumentos Electronicos
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Hong Kong
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Taipei, Chung Ho, Taiwan Ontario, Canada
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GERMANY
Texas Instruments Deutschland GmbH
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8000 Munich 40, Germany
089/325011-15

Lazarettstrasse, 19
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02141/20916
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0311/74 44 041

Akazlenstrasse 22-26
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0711/54 70 01

2405 Whitney Avenue
Hamden, Connecticut 06518 Edina, Minn. 55435
203-281-0074 612-835-2900 513.253-3121 703'525-0336
ARGENTINA BELGIUM FRANCE ITALY
Texas Instruments Belgium Texas Instruments Italia SpA
Texas Instruments Argentina S.A.I.C.F. Texas Instruments France
21 Avenue Ed.Lacomble Via Della Giustizia 9
1040 Brussels 20125 Milan, Italy
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Via L. Mancinella 65
00199 Roma, Italy
06-83 77 45
Via Montebello 27
10124 Torino, Ita'y
011832276
MEXICO
Texas Instruments de Mexico S.A.
Poniente 116 #489
Col. Industrial Vallejo
Mexico City, D.F., Mexico
567-92-00
NETHERLANDS
Texas Instruments Holland N.V.
Entrepot Gebouw-Kamer 225
P.O. Box 7603
Schiphol-Centrum
020-17 36 36
NORWAY
Texas Instruments Norway A/S
Sentrumskontorene
Brugaten 1
Oslo 1, Norway
3318 8
SWEDEN
Texas Instruments Sweden AB
$-104 40 Stockho!m 14
Skeppargatan 26
UNITED KINGDOM
Texas Instruments Limited
Manton Lane

Bedford, England
0234-67466







