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IMPORTANT NOTICES 

Texas Instruments reserves the right to make changes at any time in 

order to improve design and to supply the best product possible. 

Tl cannot assume any responsibilitY for any circuits shown or 

represent that they are free from patent infringement. 

Information contained herein supersedes all previously published 

data on Line Driver and Line Receiver Interface Circuits including 

data books CC-415, The Line Driver and Line Receiver Data Book 

1977 (LCC4290), and portions of The Interface Circuits Data Book, 

first edition (LCC4330). 
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ALPHANUMERIC INDEX 

PAGE PAGE 
AM26L531C 29 SN55140 SN75140 145 
AM26L532AC 33 5N55141 SN75141 145 
AM26L533AC 33 SN55142A SN75142A 145 

AM26S10M AM26510C 39 SN55143A SN75143A 145 
AM26S11M AM26511C 39 SN75150 153 
057831 058831 43 SN55151 SN75151 157 
057832 058832 43 5N75152 164 

MC3446 49 SN55153 SN75153 157 
MC3486 53 SN75154 171 
MC3487 57 SN75156* 176 
N8T26 61 SN75157 177 
N8T26A 61 SN55158 SN75158 180 

SN55107A SN75107A 67 SN75159 184 
SN55107B SN75107B 67 SN75160A 189 
SN55108A SN75108A 67 SN75161A 195 
SN55108B 5N75108B 67 SN75162A 195 
SN55109A SN75109A 79 SN75163A 202 
SN55110A SN75110A 79 SN75172 205 

SN75112 79 SN75173 210 
SN55113 SN75113 87 SN75174 215 
SN55114 SN75114 87 SN75175 220 
SN55115 SN75115 87 SN75176 225 
SN55116 SN75116 105 SN75177 233 
SN55117 SN75117 105 SN75178 233 
SN55118 SN75118 105 SN55182 SN75182 241 
SN55119 SN75119 105 SN55183 SN75183 241 
SN55121 SN75121 113 SN75186* 252 
SN55122 SN75122 113 SN75187* 253 

SN75123 119 SN75188 255 
SN75124 119 SN75189 259 
SN75125 125 SN75189A 259 
SN75126* 129 SN75207 263 
SN75127 125 SN75207B 263 
SN75128 130 SN75208 263 
SN75129 130 SN75208B 263 
SN75130* 134 uA9636AC 269 
SN75136 135 uA9637AC 273 

SN55138 SN75138 139 uA9638C 276 

•Future product, to be announced 
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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 1489A 

I Prefix l I Device Type l 

Tl DIRECT 

AMO REPLACEMENT 

AM1488 5N75188 

AM1489 5N75189 

AM1489A SN75189A 

AM26L531C AM26LS31C 

AM26LS32C AM26L532AC 
AM26L533C AM26LS33AC 
AM26510C AM26510C 

AM26S10M AM26S10M 

AM26511C AM26511C 

AM26511M AM26511M 

AM55107B SN55107B 

AM55108B 5N55108B 

AM55109 SN55109A 

AM55110 SN55110A 

AM75107B SN75107B 

AM75108B SN75108B 

AM75109 SN75109A 

N 

Package Type 

N =Plastic DIP (second source designation for Tl Plastic DIP) 
P =Plastic DIP 
J =Ceramic DIP (second source designation for Tl Ceramic DIP) 
D =Ceramic DIP 

Tl CLOSEST Tl DIRECT Tl CLOSEST 

REPLACEMENT AMO REPLACEMENT REPLACEMENT 

AM75110 5N75110A 

AM75207 5N75207 

AM75208 SN75208 

AM7820A SN55182 

AM7830 SN55183 

AM7831 057831 

AM7832 057832 

AM8T26A N8T26A 

AM8820A SN75182 

AM8830 5N75183 

AM8831 058831 

AM8832 058832 

AM9614C SN75114 

AM9614M SN55114 

AM9615C 5N75115 

AM9615M SN55115 
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FAIRCHILD 

EXAMPLE OF NOMENCLATURE 

9636A D c 
I Device Type I 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 

F = Flat Package 

Tl DIRECT Tl CLOSEST Tl DIRECT Tl CLOSEST 

FAIRCHILD REPLACEMENT REPLACEMENT FAIRCHILD REPLACEMENT REPLACEMENT 

p.A1488C SN75188 75150C SN75150 

p.A1489C SN75189 75154C SN75154 

p.A1489AC SN75189A 75207C SN75207 

p.A8T13M SN55121 75208C SN75208 

p.A8T13C SN75121 75450AC SN75450B 

p.A8T14M SN55122 75450BC SN75450B 

p.A8T14C SN75122 75451AC SN75451B 

p.A8T23C SN75123 75451BC SN75451B 

p.A8T24C SN75124 9614M SN55114 

55107AM SN55107A 9614C SN75114 

55107BM SN55107B 9615M SN55115 

55108AM SN55108A 9615C SN75115 

55108BM SN55108B 
9616C 

{SN75188 
55109M SN55109A SN75150 

55110M SN55110A f N75152 
55121 M SN55121 SN75154 

55122M SN55122 
9617C 

SN75189 

55450AM SN55450B SN75189A 

55450BM SN55450B 9626C N8T26A 

55451AM SN55451B 9627C SN75152 

55451BM SN55451B 9634C SN75159 

75107AC SN75107A 9636AC uA9636AC 

75107BC SN75107B 9636AM uA9636AM 

75108AC SN75108A. 9637AC uA9637AC 

75108BC SN75108B 9637AM uA9637AM 

75109C SN75109A 9638C uA9638C 

75110C SN75110A 9638M uA9638M 

75112C SN75112 9640C AM26S10C 

75121C SN75121 9640M AM26S10M 

75122C SN75122 9641C AM26S11C 

75123C SN75123 9641M AM26S11M 

75124C SN75124 9644C SN75361A 
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ITT 

EXAMPLE OF NOMENCLATURE 

ITT 75107A -5 D 

I Prefix I I Device Type I Temperature Range 

-1 = -55°C to 125°C 

Package 

Tl DIRECT 

ITT REPLACEMENT 

ITT1488 SN75188 

ITT1489 SN75189 

ITT1489A SN75189A 

ITT55107A SN55107A 

ITT551078 SN551078 

ITT55108A SN55108A 

ITT551088 SN551088 

ITT55109 SN55109A 

ITT55110 SN55110A 

ITT55138 SN55138 

ITT55450 SN55450B 

ITT55451 SN55451B 

ITT75107A SN75107A 

EXAMPLE OF NOMENCLATURE 

MC 

I Prefixl 

Tl DIRECT 

MOTOROLA REPLACEMENT 

MC1488 SN75188 

MC1489 SN75189 

MC1489A SN75189A 

MC26S10 AM26S10C 

MC26S11 AM26S11C 
MC3443 

MC3446 MC3446 

MC3447 

MC3453 

-5 = 0°C to 70°C 

D =Ceramic DIP 

N = Plastic DIP 

Tl CLOSEST Tl DIRECT Tl CLOSEST 

REPLACEMENT ITT REPLACEMENT REPLACEMENT 

ITT751078 SN75107B 

ITT75108A SN75108A 

ITT751088 SN75108B 

ITT75109 SN75109A 

ITT75110 SN75110A 

ITT75138 SN75138 

ITT75207 SN75207 

ITT75208 SN75208 

ITT75450 SN75450B 

ITT75451 SN75451B 

ITT9614 SN75114 

ITT9615 SN75115 

MOTOROLA 

1489A p 

I Device Type I Package 

P =Plastic DIP 

L =Ceramic DIP 

F = Flat Package 

Tl CLOSEST Tl DIRECT Tl CLOSEST 

REPLACEMENT MOTOROLA REPLACEMENT REPLACEMENT 

MC3481 SN75126 

MC3485 SN75130 

MC3486 MC3486 

MC3487 MC3487 

MC55107 SN55107A 

SN75138 MC55108 SN5510BA 

MC75107 SN75107A 

{SN75160A MC75108 SN75108A 

SN75161A MC75109 SN75109A 

SN75162A MC75110 SN75110A 

SN75110A 
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Tl DIRECT Tl CLOSEST Tl DIRECT Tl CLOSEST 

MOTOROLA REPLACEMENT REPLACEMENT MOTOROLA REPLACEMENT REPLACEMENT 

MC75125 SN75125 MC75451 SN75451B 

MC75127 SN75127 MC8T13 SN75121 

MC75128 SN75128 MC8T14 SN75122 

MC75129 SN75129 MC8T23 SN75123 

MC75140 SN75140 MC8T24 SN75124 

MC75450 SN75450B MC8T26A N8T26A 

NATIONAL 

EXAMPLE OF NOMENCLATURE 

OS 8820A N 

l Prefix I I Device Type I Package 

N =Plastic DIP 

J =Ceramic DIP 

W = Flat Package 

Tl DIRECT Tl CLOSEST Tl DIRECT Tl CLOSEST 
NATIONAL REPLACEMENT REPLACEMENT NATIONAL REPLACEMENT REPLACEMENT 

DS1488 SN75188 DS75114 SN75114 

DS1489 SN75189 DS75115 SN75115 

DS1489A SN75189A DS75121 SN75121 

DS26LS31 AM26LS31C DS75122 SN75122 

DS26LS32 AM26LS32AC 0575123 SN75123 

DS26S10C AM26S10C 0575124 SN75124 

OS26S10M AM26S10M DS75150 SN75150 

DS26S11C AM26S11C DS75154 SN75154 

OS26S11M AM26S11M DS75207 SN75207B 

053486 MC3486 0575208 SN75208B 

053487 MC3487 0575361 SN75361A 
0555107 SN55107B 0575450 SN75450B 

0555108 SN55108B 0575451 SN75451B 
0555109 SN55109A OS78L520 SN55182 
0555110 SN55110A 057820 SN55182 
0555113 SN55113 057820A SN55182 
0555114 SN55114 OS7830 SN55183 
0555115 SN55115 057831 057831 
0555121 SN55121 057832 057832 
0555122 SN55122 OS8T26A N8T26A 
0555450 5N55450B OS88L520 SN75182 
0555451 SN55451B 058820 5N75182 

0575107 5N75107B OS8820A SN75182 
0575108 5N75108B OS8830 SN75183 
0575109 SN75109A 058831 058831 
0575110 SN75110A 058832 058832 
0575113 SN75113 
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SIGNETICS 

EXAMPLE OF NOMENCLATURE 

NBT26A 

I Device Type I 

Tl DIRECT Tl CLOSEST 

SIGNETICS REPLACEMENT REPLACEMENT 

DM7820 SN55182 

DM7830 SN55183 

DM8820 SN75182 

DM8830 SN75183 

MC1488 SN75188 

MC1489 SN75189 

MC1489A SN75189A 

N8T13 SN75121 

N8T14 SN75122 

N8T15 SN75150 

N8T16 SN75152 

N8T23 SN75123 

N8T24 SN75124 

v 
Package 

A= 14 pin Plastic DIP 

FH"' 14 pin Ceramic DIP 

V = 8 pin Plastic DIP 

B • 16 pin Plastic DIP 

FJ = 16 pin Ceramic DIP 

Tl DIRECT 

SIGNETICS REPLACEMENT 

N8T26 N8T26 

N8T26A N8T26A 

S8T13 SN55121 

S8T14 SN55122 

554508 SN55450B 

554518 SN554518 

75S107 

75S108 

75S207 

75S208 

75361A SN75361A 

754508 SN754508 

754518 SN754518 

Tl CLOSEST 

REPLACEMENT 

SN75107A 

SN75108A 

SN75207 

SN75208 
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TI World~ide Sales Offices 

ALABAMA: Huntsvllle, 500 Wynn Drive. Suite 514. Huntsville, 
AL 35805. (205) 837·7530. 

ARIZONA: Phoenix, PO Box 35160. 8102 N. 23rd Ave .. Suite 
A. Phoeni~. AZ 85069. (602) 249·1313. 

CALIFORNIA: Costa Mesa, 3186J Airway, Costa Mesa. CA 

~~6~~iid.7t~ §ci~4~~11~1~\ ~~~~£~!i: ~~~ i1~~~g~aM~ie~ 
R13ge Ave .. Suite B . ~an Oie~o. CA 92123. (~4) 278·9600; 
~~&~r.(~~8rnlf;4518. 77 Palomar Ave .• Sunnyvale. CA 

~~L8i~~~.~~8m~s-~~t~{ Hampden St.. Suite 301. Denver. 

g>f,~~fn~rn9~g~/r· 2405 Whitney Ave .• Hamden. cT 

FLORIDA: Clearwater, 2280 US Hwy. 19 N .. Suite 232. Clear· 
water. FL 33515. (813) 796-1928: Ft. Lauderdale, 2765 NW. 
62nd. Suite A. Ft. Lauderdale. fl 33309. (305) 973-8502: 
Winter Park, 1850 Lee Rd . Suite 115. Winter Park. Fl 32789. 
(305) 644-3535. 

GEORGIA: Atlanta, 3300 Northeast Expy., Suite 9. Atlanta. GA 
30341. (404) 452-4600. 

~e~~~g1.s1L~~/i6i~oM~13~J~jJib~ w. Algonquin. Arlington 

INDIANA: Ft. Wayne, 2020 Inwood Dr. Ft. Wayne. IN 46805. 

1~~1n!~6ii~~~~: !i~~f.3&~~M~~g5~S~ynhurst. Suite J.400. 

ARGENTINA, Texas Instruments Argentina S.A.l.C.F: Km. 
25. 5 Ruta Panamericana Don Torcuato. C.C. 2296, 1000· 
Correo Central. Buenos Aires. Argentina. 748·1141. 

AUSmALIA. Texas Instruments Australia Ltd: Unit 1A. 5 By· 
field St., P.O. Box 106. North Ryde. N.S.W. 2113. Sydney, 
Australia, 02-887·1122: 6th floor. 60 Albert Road, South 
Melbourne. 3004. Victoria, Australia. 699·5788. 

AUSTRIA, Texas lnstrumentsGes. m.b.H: Rennweg 17, 1030 
Vienna. Austria, 0222·724186. 

BELGIUM, Texas Instruments SIA: Mercure Centre. Rakel· 
~~_w08~~~-De La Fusee 100. 1130 Brussels. Belgium. 

BRAZIL, Texas lnstrumentos Electronicos do Brasil Lida: Rua 
~~~'.~~~!~3t7~eAndrade, 591 Cep-05469 Sao Paulo, Brazil, 

DENMARK, Texas Instruments AID: Marielundvej 46E. 2730 
Herlev. Denmark. 02·917400. 

RNLAND, Texas Instruments Finland OY: Fressenkatu 6. P.l. 
917. 00101Helsinki10. Finland. 80·408300. 

FRANCE, Texas Instruments France: La Boursidiere. Bat. A, 
R.N. 186. 92350 Le Plessis Robinson. France. 01·6302343; 

~~ ?au~h~~~~;~:: m~~ ~g;ia~'.a~r~eric~~8oWiJ]~/4:A~: 
Place de Bretange, 35000 Rennes. France. 099·7954B1: 

MARYLAND: Baltimore 1 Rutherford Pl .. 7133 Rutherford Rd .• 
Baltimore, MD 21207. (301) 944·8600 

ro~~~i~~~~T~~~~~~~ARJ~1~4~s,'gMei~o~~~W.1 4oo-2 

MICHIGAN: Southlleld, Central Park Plaza. 26211 Central Park 
Blvd .• Suite 215. Southfield. Ml 48076. (313) 353-0830. 

MINNESOTA: Edina, 7625 Parklawn, Edina. MN 55435, (612) 
830·1600. 
MISSOURI: Kansas Cl~, 8080 Ward P~. Kansas Ci~, MO 
~~~l:..J~,~~1~~~i~r2, ~3~~·3m_1s. 236 schue1z R .• s1. 
NEW JERSEY: Clark, 292 Terminal Ave. West. Clark, NJ 
07066. (201) 574-9800. 

::q~e~x~~o~A\~~i~~u~6ii~~1Alice N E .• Suite E. Albu· 

:~~e~ONRYK~~~~~ ~W1cms~!~~9~~d E~~1l~~i~ ~~-·N;a;,1::~ 
Ave .. PO. Box 618. Endicott. NY 13760. (607b 754-3900; 
Melville, 1 Huntington Quadrangle. Suite 3C10. P . Box 2936. 
Melville. NY 11747, (516) 454-6600. Poujhkeepsle, 201 South 

~2ro· !e~,~~~~~e~~e: ~6c~~~~~: ~9rl4s~~:2r~f~, R:t1~mM'. 
NORTH CAROLINA: Charlotte, 8 Woodlawn Green. Woodlawn 
Rd .. Charlotte. NC 28210. (704) 527-0930. 

OHIO: Beachwood, 23408 Commerce Park Rd .. Beachwood. 

B~d:~~k.'~!~o~~~irn~3~.3(Jf;;2~~~~ff Bldg .• 
4124 

100·102 Alie de Barcelone. Residence L'Aulay. 31000 
Toulouse. France. 061·213032. 

GERMANY. Texas Instruments Deutschland GmbH: Kurfuer· 
stendamm 146, 1000 Berlin 31. Germany. 030-8927013; Ill 
Hagen 43, Frankfurter Allee 6·8, 6236 Eschborn. Germany. 
06196-43074; 4300 Essen. Germany, 0201·233551; Wm· 
terhuder WegB. 2000 Hambur9 76. Germany: 040·2201154; 

~re~~~~~~~1.r~iio ~·a~g;e~ ;~~ 1~~nr~a~e'.~t1nl:am~l :~~!: 
bellastrasse 13·15. 8000 Munich 81. ~ermany, 089·92341; 

~2~7~~~(e~~1~:r~t~~~sN1~~5~~ij(i"obJ[~1ig~~rSo~Ger~9a~~: 
0711·547001. 

HONG KONG, Texas Instruments Asia ltd: 902. Asian House. 
1, Hennessy Rd .. Hong Kong. 05·279041. 

ITALY, Texas lnstrum .. nts Italia Spa: Via Europa 38144, 

~g\i~nio tlin~~s~e .~!~~~: d~~~91 ~~:l1~3v~a4 U~nY~~e~~1¥f~ 
10124 Turin, Italy, 011·832276. 

~~Pf NsF'.e2:~ l~s~~~~/sfo~!~~~: ~?c~::~~i~~:~~i<·u~: 
Tokyo. Japan 107. 03·402·6171. 

~~~~Meox;: ~~J~r~~~~ls Hs;f/~Xgcg~~~.n~~~;doo~g~~~: 
Seoul, Korea. 446·1565. 

OKLAHOMA: Tulsa, 3105 E. Skelly Dr .• Suite 110, Tulsa. OK 
74105. (918) 749·954B. 
OREGON: Beaverton, 10700 S .W. Beaverton Hwy .• Suite 565. 
Beaverton, OR 97005. (503) 643·6759. 

Fo~~~n~YJ-mJ~~.~2~ii~~-W:~.575 Virginia Dr .• Ft. Wash· 

TENNESSEE: Knaxvllle, 106 Cavetton Rd., Apt. 1F. Knoxville. 

~~;:.7~~-.1~~~~~~~'lii:.0td~~i~~~ 1~\~i ~8~-f2&wer 1255
' 

TEXAS: Austin, 12501 Research Bldg., PO. Box 2909. Austin. 
TX_78723.j512\ 250·7655; Dallas. P.O. Box 225214. Danas. 
TX 75265. 214 995-6531: Houston, 9000 Southwest Frwy .• 
Suite 400. ouston. TX 77036. (713) 778·6592. 

UTAH: Sall Lake City, 3672 West 2100 South. Salt lake City UT 
84120. (801) 973·631Q. 

VIRGINIA: Arlington, Crystai Square 4, 1745 Jellerson Davis 

~'t?ian:~1jQ8g<:;fs~~~~~nM~Ac~~~~io\~~~. e132~~l'jl_: (~J~j 
744·1487: Richmond, 3930 Beulah Rd .• Richmond. VA 23234. 
(804) 275-8148. 

WASHINGTON: Redmond, 2723 152nd Ave .• N.E. Bldg 6. 
(206) 881·3080. Redmond. WA 98052. 

CANADA: Ottawa, 436 McClaren St .• Ottawa. Canada. 
K2POM8. (613) 233·1177; Richmond Hill, 280 Centre SI. E .• 

r~~~~~~~M~1 ~4c~:Jre~n~~~0be~~~i~ f ~~J 2~~~~~s~:~t: 
St. Laurent. Quebec. Canada H4S1R7. (514) 334·3635. G 

MEXICO, Texas Instruments de Mexico S.A: Poniente 116 
#489. Col. Industrial Vallejo, Mexico City 15. D.F .• Mexico. 
905·567 ·9200. 

NETHERLANDS, Texas Instruments Holland BV: Laan Van de 
Helende Meesters 421 A. P.O. Box 283. 1180 AG Amstel· 
veen. Holland. 020-473391. 

NORWAY, Texas Instruments AIS: Ryensvingen 15. Oslo 6. 
Norway. 02·689487. 

mrn~:len~e_x~~e~~l~~mu~~i1~h~~iig~~e~r1~ir~1b~r~~ii~~ 
Douro. Portugal. 948·1003. 

SINGAPORE, Texas Instruments Asia lid: P.O. Box 2093. 
990 Bendemeer Rd .. Singapore 1, Republic al Singapore. 
65·2581122. 

SPAIN, Texas Instruments Espana S.A: Balmes 89. 12 Barte· 
Iona 12. Spain. 

SWEDEN, Texas Instruments International Trade Corporation 
(Sverigefilialen): Norra Hannvagen 3. Fack S·100 54 Stock· 
holm 39. Sweden. 08·2354BO. 

i~~~~N;les~~~~~r:~e~t~.:a~~~:e~~dTa~~t~~~o~~·P~ub~~i~~ 
China. 

UNITED KINGDOM, Texas Instruments Lid: Manton Lane. 
Bedford, England MK417PU. 0234·67466. E 
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LINE DRIVER· SELECTION GUIDE 

APPLICATION OUTPUT 
DRIVERS 

PER PACKAGE 

2 

EIA Standard R5-422A Differential 

4 

EIA Committee TR30.1 
Differential 4 

Draft PN1360 (April 1980) 

2 

EIA Standard R5-423A Single-Ended 
4 

EIA Standard RS-232C Single-Ended 
2 

4 

IBM 360/370 Single-Ended 2 

2 
Single-Ended 

4 

General Purpose 

Differential 2 

tFuture Products. 
:I: For data sheet see The Interface Circuits Data Book for Design Engineers. 
§For data sheet, see The Peripheral Driver Data Book for Design Engineers. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

PAGE 
TYPE NUMBERS 

NUMBER 

5N55158, 5N75158 180 
5N75159 184 

uA9638C 276 

AM26L531C 29 

MC3487 57 

5N55151, 5N75151 157 

5N55153, 5N75153 157 

SN75172 205 

SN75174 215 

SN75172 205 

SN75174 215 

5N75156t 176 
uA9636AC 269 

SN75186t 252 
SN75187t 253 

5N75150 153 
5N75156t 176 

uA9636AC 269 

5N75186 255 

5N75123 119 
SN75126t 129 

5N75130t 134 

5N55121, SN75121 113 
5N75361A~ * SN55450B,SN75450B § 

SN55451B,5N75451B § 

D57831, 058831 43 

057832, D58831 43 

057831, 058831 43 

D57832, D58831 43 

5N55109A,5N75109A 79 

SN55110A, SN75110A 79 

SN55113, 5N75113 87 

SN55114, 5N75114 87 

SN55183, 5N75183 241 

5N55450B,SN75450B § 

5N75112 79 
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LINE RECEIVER SELECTION GUIDE 

APPLICATION INPUT 
RECEIVERS PAGE 

PER PACKAGE 
TYPE NUMBERS 

NUMBER 

2 
SN75157 177 

uA9637AC 273 

AM26LS32AC 33 
EIA Standard RS-422A Differential AM26LS33AC 33 

4 MC3486 53 
SN75173 210 

SN75175 220 

EIA Committee TR30.1 
Differential 4 

SN75173 210 

Draft PN1360 (April 1980) SN75175 220 

2 
SN75157 177 

uA9637AC 273 

AM26LS32AC 33 

EIA Standard RS-423A Single-Ended AM26LS33AC 33 

4 MC3486 53 
SN75173 210 

SN75175 220 

2 SN75152 164 

SN75154 171 

EIA Standard RS-232C Single-Ended 4 SN75189 259 
SN75189A 259 

3 SN75124 119 

SN75125 125 
7 

SN75127 125 
IBM 360/370 Single-Ended 

SN75128 130 
8 

SN75129 130 

SN55122, SN75122 113 

SN55140, SN75140 145 

Single-Ended 2 SN55141, SN75141 145 
SN55142A, SN75142A 145 

SN55143A,SN75143A 145 

SN55107A,SN75107A 67 

SN55107B,SN75107B 67 

General Purpose SN55108A,SN75108A 67 

SN55108B, SN75108B 67 
SN55115, SN75115 87 

Differential 2 
SN55182, SN75182 241 

SN75207 263 

SN75207B 263 

SN75208 263 

SN75208B 263 
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i.iNE TRANSCEIVER SELECTION GUIDE 

APPLICATION BUS 1/0 
TRANSCEIVERS 

TYPE NUMBERS 
PAGE 

PER PACKAGE NUMBER 

SN75176 225 

EIA Standard Rs-422A Differential 1 SN75177 233 

SN75178 233 

EIA Committee TR30.1 
SN75176 225 

Draft PN1360 (April 1980) 
Differential 1 SN75177 233 

SN75178 233 

4 MC3446 49 

IEEE Standard 488 GPIB Single-Ended 
SN75160A 189 

8 SN75161A 195 

SN75162A 195 

AM26S10M, AM26S10C 39 

AM26S11 M, AM26S11C 39 

N8T26 61 
Single-Ended 4 

N8T26A 61 

SN75136 135 

General Purpose SN55138, SN75138 139 

8 SN75163A 202 

SN55116, SN75116 105 

SN55117,SN75117 105 
Differential 1 

SN55118, SN75118 105 

SN55119, SN75119 105 

fFuture products. 
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INTERFACING TO IEEE STANDARD 488 GPIB 

Interfacing to IEEE Standard 488 GPIB 

Because of the large number of manufacturers building programmable instruments that must be easily and economically 
interfaced, there is an overwhelming need for industry-wide standardization. For this reason the General-Purpose Interface 
Bus (GPIB) defined by IEEE Standard 488 has received wide acceptance in a short time with, at present, an estimated 500 
commercially available instruments utilizing the GPlB. IEEE Std 488 has standardized the interface system used to inter
connect programmable and non-programmable instruments, computers, and peripherals necessary to build an instrumentation 
system. This allows a user to purchase instruments from many different manufacturers and then connect them together using 
off-the-shelf cable. The GPI B uses a 16-line bidirectional bus that carries data at rates of up to 1 megabytes/second on eight 
lines, and hand-shaking and bus-management signals on the others. Up to 15 instruments can be tied together with a maximum 
line length of 20 meters. A typical interface arrangement is shown in Figure 1. 

DEVICE Al 

ABLE TO 
TALK. LISTEN, 

AND 
CONTROL 

(1.g. COMPUTER) 

DEVICE A2 
ABLE TO 

TALK. LISTEN 
AND 

CONTROL 

(e.g. CALCULATOR) 

DEVICE B 

ABLE TO 
TALK AND 

LISTEN 

(e.g. DIGITAL 
MULTIMETER) 

DEVICEC 

ONLY ABLE 
TO LISTEN 

(1.g. PRINTER) 

DEVICE D 

ONLY ABLE 
TO TALK 

11.g. COUNTER) 

GENERAL.PURPOSE INTERFACE BUS 
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FIGURE 1-TYPICAL INTERFACE ARRANGEMENT 
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INTERFACING TO IEEE STANDARD 488 GPIB 

The Tl SN75160 family of bus transceivers is designed to provide the interface between the GPIB (bus) and the bus 
controller. These transceivers may be used with the TMS 9914 bus controller or any of the· other commercially available bus 
controllers. They provide the simplest method of interfacing because each part is tailored to either the 8-line data bus or the 
8-line control bus and they require no extra logic or complicated board layout. All the transceivers in the SN75160 family 
have several features in common. Each driver output has a built-in termination network required by IEEE Std 488 designed 
so that, when power is removed from the transceiver, the output presents a high-impedance to the bus. Also, each receiver has 
a minimum of 400 millivolts hysteresis for additional noise margin. With the SN75160 family it takes only two 20-pin DIP 
packages to get on the GPIB. 

The SN75160A is designed to implement the 8-line data bus 
and is pin-for-pin compatible with the original SN75160 
series but with lower power and faster speeds as illustrated 
in Figure 2. The direction of data flow is controlled by the 
Talk Enable (TE) input. All eight channels are simultaneously 
in the receive mode when TE is low, and data is received 
from the bus and transferred to the bus controller. When TE 
is in the high state, all eight channels go to the transmit 
mode, and data will be transmitted onto the bus. Each 
driver features a totem-pole output which can actively 
drive the bus high or low to give the fastest data rates 
possible. The SN75160A has a Pull-up Enable (PE) input 
which, when taken low, disables the upper stage of all 
eight driver outputs to turn them into open-collector-type 
outputs. The open-collector-output mode does not allow 
data rates as fast as is possible with the totem-pole, but it 
does allow more than one instrument to be transmitting on 
the bus at the same time. This feature is used in parallel 
polling where up to eight instruments may be polled 
simultaneously, each responding on a single line of the 
eight-line data bus, thus greatly speeding up the polling 
process. They may then be switched back to the totem-pole 
mode for regular data transmission. 

"' .s 
> ca a:; 
c 
c 
0 ... 
ca 
Cl ca 
c. e 

Q. 

E 
:::s 
E ·;c 
ca 

:::= 

60 

50 

40 

30 

20 

10 

40 60 80 100 120 140 160 
Maximum Power Per Channel (mW) 

FIGURE2 

4750 
pJ 

1625 
pJ 

The SN75161A is used to implement the eight-line control bus. It includes with the Talk-Enable (TE) and Direction-Control 
(DC) inputs the necessary logic to enable each channel in the correct direction for the exchange of bus-management and 
hand-shaking signals. Three of the channels, (NDAC, NRFD, and SRO) have open-collector driver outputs as required by the 
IEEE Std 488. These lines are always used in a Wired-OR configuration. The other five channels have totem-pole outputs. 

The SN75162A offers an alternate method of implementing the eight-line control bus. It is identical to the SN75161A except 
that the direction of the REN and I FC channels is controlled by a separate input called the System Controller (SC). With this 
additional flexibility, control of the entire bus system may be transferred from one instrument to another in multiple
controller systems. Because of this extra input the SN75162A is packaged in a 22-pin DIP. 
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EIA STANDARDS 

EIA Standards 

There are two basic methods for electronic communication 
between components of a data processing system: single· 
ended transmission, which uses only one signal line, and 
differential transmission, which uses two signal lines. Single· 
ended transmission is used only for short distances and 
slower data rates since, as line length increases, it is diffi· 
cult to distinguish between a valid data signal and invalid 
signals, such as ground shifts and noise, introduced by the 
environment. Differential data transmission overcomes 
these problems. Unwanted signals appear as common-mode 
levels and are rejected by the differential line receiver. 
The Electronic Industries Association (EIA) has developed 
several specifications to standardize the interface system in 
data communications. Table 1 shows the key aspects of 
each of these specifications. 
RS-232 was introduced in 1962 and has been widely used 
throughout the industry. It was developed for single-ended 
transmission over short distances at slow data rates. Today's 
higher-performance systems, demanding data transmission 
at faster rates over longer distances, are rapidly making 
RS-232 inadequate. The newer standard for single-ended 

systems, RS-423, extends the maximum data rate to 
100 kilobits per second (up to 300 feet) and the maximum 
distance to 4000 feet (up to 1 kb/s). It also provides wave 
shaping dependent on data rate and wire length to control 
reflections and radiated emission or cross-talk. Another 
improvement of RS-423 is the requirement for high
impedance outputs when component power is off to avoid 
loading the transmission line. 
For data rates over 100 kb/s and for long distances, differ
ential transmission should be used to nullify effects of 
ground shifts and noise signals, which appear as common
mode voltages on the bus. EIA Standard RS-422 defines a 
differential interface that allows data rates up to 10 Mb/s 
(up to 40 feet) and line lengths up to 4000 feet (up to 
100 kb/s). Line drivers designed to meet this standard 
are capable of transmitting a 2-V-minimum differential 
signal on a twisted-pair line terminated in 100 n. The 
receivers are capable of detecting ±200-mV differential 
signals in the presence of common-mode levels from -7 V 
to7 V. 

TABLE 1 

SPECIFICATION RS-232C RS-423A RS-422A 
EIA Committee TR30.1 

Draft Standard PN1360 

Mode of operation Single-ended Single-ended Differential Differential 

Number of drivers and receivers 1 Driver, 1 Driver, 1 Driver, 32 Drivers, 

allowed on one line 1 Receiver 10 Receivers 10 Receivers 32 Receivers 

Maximum cable length 50 feet 4000 feet 4000 feet 4000 feet 

Maximum data rate 20 kb/s 100 kb/s 10 Mb/s 10 mb/s 

Maximum voltage applied to driver output ±25 v ±6 v -0.25 V to 6 V -7Vto12 V 

1 Loaded ±5 v ±3.6 v ±2V ±1.5V 
Driver output signal l Unloaded ±15 v ±6 v ±5 v ±5 v 
Driver load 3 kn to 7 kn 450n min 1oon 54n 

Maximum driver output current 1 Power on -- -- -- ±100µA 

(High-impedance state) _l Power off Vmax/300 n ±100µA ±100µA ±100µA 

Output slew rate 30 V/µs max Controls provided -- --
Receiver input voltage range ±15 v ±12 v -7 V to 7 V -7 V to 12 V 

Receiver input sensitivity ±3 v ±200 mV ±200 mV ±200 mV 

Receiver input resistance 3 kn to 7 kn 4 kn min 4 kn min 12 kn min 
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The main limitations of RS-422 occur in systems where 
output drivers of several components or subassemblies are 
connected to the same bus line. Ideally, only one driver on 
a line should be active (high or low) at a time, and all the 
others should be in a high-impedance state that prevents 
loading the line even when subassembly power is off. RS-422 
does not require that drivers be in a high-impedance state 
except when the power supply is off, and then only for 
common-mode bus voltages from -0.25 volts to 6 volts. 
In systems where large positive and negative common-mode 
signals can appear on the bus, it is necessary that driver 
outputs maintain a high impedance over a wide range of 
common-mode voltage when disabled with power on or 
when power is off. 
Another limitation of RS-422 occurs when more than one 
driver is enabled. The outputs may be in contention (trying 

RS-232C 

1 Driver, 1 Receiver 

Line Data 
Length Rate 

'5iif'eet ....... 2Ci'kbts 

RS-423A 

1 Driver, 10 Receivers 

Line Data 
Length ~ 

30 feet ••••• 100 kb/s 
300 feet.. • • • 10 kb/s 

4000 feet .. .. • 1 kb/s 

EIA STANDARDS 

to drive the bus to opposite logic states) or there may be a 
large difference in common-mode voltages. In either case, 
relatively large currents can cause excessive power dissipation 
and possible damage. 
EIA Committee TR30.1 is, at the time of this publication, 
drafting a new standard (Project Number 1360) patterned 
after RS-422 (See Figure 1) but specified for multipoint 
interface. It is intended to allow for as many as 32 driver· 
receiver pairs on a data bus otherwise very similar to that 
of RS-422. Key features of the new standard are: 
• Up to 32 Components Interfaced to One Bus 
• Extended Common-Mode Voltage Range with Power On 

or Off 
• Contention Protection for Drivers 
• Receiver Sensitivity of ±200 millivolts 
• Receiver Input Impedance Increased to 12 kn Min 

RS-422A 

1 Driver, 10 Receivers 

Line Data 
~ Rate 

40 feet • • • • • 1o'Mbts 
400 feet. • • • • 1 Mb/s 

4000 feet ••••• 100 kb/s 

Draft Standard PN1360 

Up to 32 Driver/Receiver Pairs 

line Data 
length Rate 

40 feet • • • • • 10Mb/s 
400 feet .. .. • 1 Mb/s 

4000 feet ••••• 100 kb/s 

FIGURE 1 
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EIA STANDARDS 

The new SN75172 and SN75174 drivers, and SN75173 
and SN75175 receivers are available now for systems 
designed around either RS-422 or present PN1360 require
ments. The drivers operate from a single 5-V supply and 
maintain high output impedance with power on or off. 
This improved design was achieved without appreciable 
sacrifice in speed, since they have maximum delay times of 
50 ns and rise and fall times of 80 ns, and the data rate can 
be as high as 4 Mb/s. Also featured is the low maximum 
power requirement of 79 mW per enabled channel and 
53 mW per disabled channel. These drivers provide conten· 
tion protection through positive- and negative-current limit· 
ing and thermal shutdown. Each output is limited to 
-250 mA sink current and to 500 mA source current over 
the maximum output voltage range of-7 V to 12 V, and a 
thermal sensing circuit will cause these devices to go into 
a disabled state whenever the internal temperature exceeds 
approximately 150° C. 
The SN75173 and SN75175 quadruple receivers are similar 
to existing RS-422 receivers but have higher input impe
dance and extended common-mode range without any 
sacrifice in sensitivity or speed. They feature ±200 mV 
sensitivity over a common-mode input range of ±12 V, 
12 k.Q input impedance, and 35 ns propagation delay. 
Each receiver has 50 mV input hysteresis for increased 
noise margin. 

r-----c;u-----1 
I I 
I I 

Other new devices include the SN75176 transceiver, the 
equivalent of one SN75172 driver and one SN75173 
receiver interconnected (see Figure 2) in a single 8-pin 
package. The SN75177 and SN75178 transceivers are 
designed for use as repeaters to extend the maximum cable 
distance. The.enable controls on all these devices are com· 
plementary to allow bidirectional data communication. 
Figure 1 illustrates how several of these new devices might 
be combined in a typical bus system. The SN75177 and 
SN75178 are connected to form a bidirectional repeater to 
extend the cable length. Other devices interface with 
terminals or MODEMs and drive peripherals. The twisted· 
pair line should normally be terminated at each end of the 
main wire lengths in 120-Q resistors. 
Texas Instruments manufactures a wide variety of inte
grated circuits designed to meet the requirements of EIA 
Standards RS-232C, RS-422A, RS-423A, and draft standard 
PN1360. This variety offers flexibility, choice, and compat· 
ibility that will provide cost-effective solutions to many 
interfacing problems. 
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THERMAL RESISTANCE 

JUNCTION-TO-CASE 

PACKAGE PINS THERMAL RESISTANCE 

ReJC (°C/W) 

J ceramic dual-in-line 

(glass-mounted chips) 
14 thru 20 60 

J ceramic dual·in-linet-

(alloy-mounted chips) 
14 thru 20 29t 

JG ceramic dual-in-line 

(glass-mounted chips) 
8 58 

JG ceramic dual-in·linet 
8 2at 

(alloy-mounted chips) 

14 thru 20 44 
N plastic dual-in-line 

22 39 

P plastic dual-in-line 8 45 

LINE CIRCUITS 
THERMAL INFORMATION 

JUNCTION-TO-AMBIENT 

THERMAL RESISTANCE 

ReJA (°C/W) 

122 

91t 

151 

119t 

108 

94 

125 

tin 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 PACKAGES 

14-PIN 16-PIN 20-PIN 

N PACKAGES 

14-PIN 16-PIN 20-PIN 22-PIN 
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LINE CIRCUITS 
THERMAL INFORMATION 

CERAMIC DUAL-IN-LINE PACKAGES 
These curves are for use with the continuous dissipation ratings specified on the Individual data sheets. Those ratings applv up to the temperature 
at which the rated level Intersects the appropriate deratlng curve or the maximum operating free·alr temperature, 
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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 deratlng curve or the maximum operati-ng free·air temperature. 

3: 
E 
I 
c: 
0 

"+:i 
co 

·~ 
c 
"' ::I 
0 
::I 

·s c: 
0 
u 
E 
::I 
E ·x 
co 
~ 

DISSIPATION DERATING CURVE 
1400 

1300 

1200 

1100 

1000 

900 

800 

700 

600 

500 

~ 

"" N ~ 
~ 

N ~ ...... 

"" ~ ~ 
~ 1\1(<_ """' I' ~ ~ ~ N :I 

"" t--...,1\1(14 
............. 

N ~ N P· 

~ 
''1s) 

~ ~ 

~ """ ..... 

N " ~ ~ ~ 
........... 
~ 

..... 

N ""'I 

~ ~ 

" N 

400 

300 

200 

100 

0 
25 30 35 40 45 50 55 60 65 70 75 80 85 

TA-Free-Air Temperature-°C 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

21 



22 

TI Sales Of fices 
~3~~~f: 1~gm~~~7~~ Wynn Onve. Suite 514. Huntsville. 

ARIZONA: Plleenl1, PO Box 35160. 8102 N 23rd Ave. Suite 
A. PhOenix. AZ 85069. (602) 249·1313 

CALIFORNIA: Costa Mesa. 3186J Airway. Costa Mm. CA 
92626. (714) 540·7311. El Segundo, 831 S Douglas St . El 
Segundo. CA 90245. (213) 973·2571: Sin Diego. 4333 View 
Rodge Ave . Suite B . San O•ejo. CA 92t23. 1Tt4) 278·9600. 
~;~~r~~~8rn2~fs4~t8. 11 Pa1omar Ave . Sunnyvale. CA 

COLORADO: Denver. 9725 E Hampden St. Suite 301. Denver. 
co 8023t. (303) 695·2800 

CONNECTICUT: Hamden, 2405 Whitney Ave . Hamden. CT 
06518. 1203) 269·0074 

FLORIDA: Clearwater. 2280 U S Hwy 19 N . Suite 232. Clear· 
waler. Fl 335t5. 18t3) 796·t928. Ft. Lauderdale, 2765 N W 
62nd. Suite A. Ft Lauderdale. Fl 33309. 13051 97J.8502: 
Winter Park, t850 lee Rd . Suite 115. Winter Park. fl 32789. 
(305) 644·3535 

GEORGIA: Atlanta, 3300 Northeast Expy. Suite 9. A!li1nla. GA 
30341. 1404) 452·4600 

~e~~~~l.~:l ~~bi%'.oM~~:J~j~S W Algonquin. Arlington 

INDIANA: Ft. Wayne. 2020 Inwood Dr. Ft W3yne. IN 46805 

1~~~1n!~~i1~1~~ li~11~•&WM~~J5~5 lynhurst. Suite J.400. 

MARYLAND: Baltimore 1 Rutherford Pt . 7133 Ruther1ord Rd . 
Baltimore. MO 21207. (301) 944·8600 

ra~~~~~~W~~:i~~~~~AR6~1~4~s:gMei~~~6W1 400
•
2 

MICHIGAN: Southfield, Central Park Pim. 26211 Central Park 
Blvd . Suite 215. Southfield. Ml 48076. (313) 353·0830 

MINNESOTA: Edina, 7625 Park1awn. Edina. MN 55435. (6121 
830·1600 
MISSOURI: K1nsas Cl~. 8080 Ward Pk:s&. Kansas Coty. MO 
r~~~: .. J~tg~t~~~(~r~l 43~t:3!g~ls. 236 Schuetz Rd . St 

NEW JERSEY: Clark. 292 Terminal Ave West. Clark. hJ 
07066. 120t) 574-9800 

:~~Q~~x~~o~7~11bo".%~r~u~6~i%l"ce N E . Suite E. Albu· 

NEW YORK: East Syracuse, 6700 Old Collamer Rd . East Syr· 
acuse. NY t3057. 13t5) 463·9291. Endicott, 112 Nanticoke 
Ave . PO Box 618. Endicott. NY 13760. (607) 754-3900. 
Melville, 1 Hun!lngton Ouadran~le. Suite 3C10. PO Box 2936. 

~v~v~11~o~~hi1:e~~;e15~~ ~~iJ1 .0gi1~ru.mwo'deio~~;~~e1~ 
1210 Jefferson Rd . Rochester. NY 14623. (7161 461·1800 

NORTH CAROLINA: Charlotte. 8 Woodlawn Green. Woodlawn 
Rd . Charlotte. NC 28210.1704) 527·0930 

OHIO: Beachwood. 23408 Commerce Park Rd . Beachwood. 

P.~d:~~v~ .'~~~0~66J~o5~3~.al~m 2~~.~~H Btdo. 4124 

TI Distributors 
AUBAMA: Huntmllt, Hall· Mark (2051837-8700. 

ARIZONA: l'ltoelll1, Kierulfl Electronics (6021243-4101; R V 
rsmh~rt:1 J~~21 272·7144; Tempe, Marshall Industries 

CALIFORNIA: Anlhelm, R.V. Weatherford (7141 634-9600; 
C1nog1 P11•. Marshall Industries (213) 999·5001; 
ClllllWOrth, JACO (213) 998·2200: Cost1 Mesa, Tl Supply 
(7141979·5391; El Monte, Marshall Industries (213) 686· 

~e~~;,:~~~r,~~0j1TJ459u.~~1s11~~~le~:~RW%~~iWl~6~~. 
Irvine, JACO (714) 540·5600, Marshall Industries 1714) 556· 

fif f; m~m\~'i>~11:r~:~~ 1:~~~~1~c:1mr~1n~t;·,~~~~. ::8~ 
6292; Pomon1, R.V Weather1ord (714) 623·1261. Sin 
Diego, Arrow Electronics (714) 565·4800; K1erulfl Elec· 
tronocs (714) 278-2112: Marshall Industries 1714) 278· 

~;a~ii~i1~r~~~~m5g.1m l ~~~~~: 0~i~.n~n~~e~·~:P~~ 
nents (4081496·6900; Sunnynle, Arrow Electronics (4081 
745·6600; Marshall Industries (408) 732-1100. Time Elec· 

gg~c~J!~~~ [l~afWs-~~go~~~r~~~~~ ~~~-e5 i~~c1~on~:~~ 
(213f 320·0880; TUstln, K1eiullf Electronics (7141731·5711 

COLORADO: Oennr, Arrow Electronics (303) 758·2100. 
Ooplomat/Oenver. (303)427-5544; K1erullf Electronics (3031 
371 ·6500; Englewood, R.V. Weather1ord (3031770·9762. 

ff 1~~:~~~~~~~~ei2J~ rm1.b~~~~ 1~~1'11~:~~d?~~~~ 
~~e51:_~3;2~s (203) 265-7741; W1lsh11e Electronics (2031 

RORIOA: Cl11rw1ter, Diplomat/Southland (8131443·4514; 
fl. L1Uderd1le, Arrow Electronics (3051 973·8502; 
Ooplomat/Ft Lauderdale (3051971-7160. Hall·Mark/M1am1 
(3051 971 ·9280; Orl1ndo, Hall-Mark/Orlando 1305) 855· 
4020; P1tm Bly, Arrow Electronics (3051 725·1480, 
01plomat/Flo11da (3051 725·4520: SI. Petellburg, Koerullf 
~,1g~1~~ 130rn1nm.-1966; w1n111 Par•. M11oray eiec· 

G£0RGIA: llon:111u, Arrow Electronics (404) 449·8252; W1I· 
s~11e Electronics (4041923·5750. 

ILUllDIS: Arlington Helg~ll. Tl Supply (312) 640·2964; Ben· 

r.;:~i~~er~ ~~ -~:~~/ocn~~c;~g 1~311 lJ o~~~o~~2Jiii~!k ~'We~ ~/k 
Electronics (3121638-4411; Scll1umburg, Arrow fiectronics 
(3121893·9420. 

INDIANA: Fl. W.yne, Ft. Wayne Electronics (n91423·3422: 
lndlan1polls, Graham Electronics 1317) 634·8202: Arrow 
Electronics (3171243·9353. Tl Supply (8001325·1039 

IOWA: Ced11 R1plds, Oeeco (3191365-7551. 

KANSAS: Lenn1, Component Specialties (9131 492-3555; 
Sh1wnee Minion, Hall-Mark/Kansas City (913) 888·4747; 
Wichita, LCOMP Inc. (3161265·9507. · 

MARYLAND: Baltimore, Arrow Electronics (202) 737-1700. 
1301) 247-5200. Hall·Mark/Ballomore 13011796·9300. Co· 
lumbla, Ooplomat/Maryland (3011 995·1226: Rockville, 
Mllgray/Washongton 13011468·6400. 

MASSACHUSETTS: Blller1c1, K1erullf Eltctronics (6171667· 
8331. Bur1ington, Wilshire Electronics 1617) 272·8200. Wlil· 
lllam, Tl Supply 1617) 890·0510. Woburn, Arrow Electronics 
(617) 933·8130. Time Electronics (6 \71935·8080. 

MICHIGAN: Ann Ar!Jor. Arrow Etectronocs (3131 971-8220; 
Oak Park, Newark Electronics (3131967·0600. Grand Rapids, 
Newark Electronics (6161241·6681. 

MINNESOTA: Edina, Arrow Electronics 16121830·1800: Min· 
~~~~~~1~ 1~,f~)s~~.~JU 788·8601: Plymoutll, Marshall In· 

~~~~o,u~l~~t~o~~·1~~11:~~::~tc1~~ui':1W~~m-gl5~i 
Supply 1816) 753·4i'50. SI. Louis, LCOMP lnc.·SI. LOUIS 
(314 I 291-6200 

NEW HAMPSHIRE: M1nch11ler, Arrow Electronics (603) 
668-6968. 

NEW JERSEY: Camden, General Radio Supply (6091 964· 
8560; Cheny Hill, M1lgray/Oelaware Valley (6091424·1300; 
Cl1rk, Tl Supply (2011 382·6400: Clifton, W1lsh11e Elec· 

~7~~~~J~~~o!~~1~9~~.: !~~~~e~e~11re~~11~~ W8¥f23ct. l~%M 
Slddlebrook, Arrow Electron1r.s 12011 797·5800. Totowa, 
01plomat1New Jersey (201) 785·1830. 

NEW MEXICO: Albuquerque, Arrow Electronics (5051 243· 
4566. International Electronics (505) 262·2011: United 
Components (5051345·9981. 

NEW YORK: Endwelt, Wilshire Electronics (6071 754-1570; 
Freeport, M:lgray Electronics (516) 546-6000. NJ (8001 mJ9

1i% ~W!~i~~o.ALl~:rp~~f."~~:~~J~~~Jc~~!. mgi 
~1f ;~~~0t1~c~~~~~s 0i'~l~)~8~~m::5~-:~0e~ie~.e~r~~~i 
Roche~ter (7161 275·0300. Rochester Radio Supply (7161 
454·7800. Wilsh11e Elecironics (716) 235·7620 .. 

OKLAHOMA: Tulu. 3105 E Skelly Or. Suite 110. Tulsa. OK 
74105. (918) 749-9548 

OREGON: Buverton, 10700 SW Beaverton Hwy. Suite 565. 
Beaverton. OR 97005. (503) 643-6759 

rn~~:n~W~~J~~~21~m~.i~go 575 V1191nia Dr. fl Wash· 

TENNESSEE: Kno1Yllle, 106 Cavetton Rd . Apt IF. Knoxville. 

~~~~~ .1~6~~:~~-~1i:.0M~n~~n 1~\1l; f 8~-P280er 1255
· 

TEXAS: Austin, 12501 Research Bldg . PO Box 2909. Austin. 
TX 78723.j512\ 250·7655: Dallas, PO Box 225214. Dallas. 
TX 75265. 214 995-6531. Houston. 9000 Southwest Frwy. 
Sune 400. ouston. TX 77036. (7t31778·6592 

~r2i.~~g1~W3~J1iJ672 west 2100 south. sa11 Lake c11y ur 
VIRGINIA: Arlington, Crystal Square 4. 1745 Jefferson Davis 
Hwy. Suite 600. Arlington. VA 22202. 1703) 553·2200: Mid· 
fothian, 13000 7t1 Suners Mill Cr. M1dloth1an. VA 23113. (8041 
744·1487: Richmond, 3930 Beulah Rd . Richmond. VA 23234. 
1804) 275·8148 

WASHINGTON: Redmond, 2723 t52nd Ave . N E Bldg 15. 
1206) 881·3080. Redmond. WA 98052 

CANADA: Ot11w1. 436 McClaren SI . Ottawa. Canada. 
K2POM8. 16131 233·1177. Richmond Hill. 280 Centre St E. 

r~cu~~~~dVo~~I i14l1a~tre~n~~~0tie~.ag~i~ f ~t~i 2~~~~~5~·~1 : 
SI Laurent. Quebec. canada H4StR7. (514) 334·3635 G 

~?n'!:-~::~~'!~~!:1~~~:ri1c~~~;~m5~~f l. 832·4465; 

OHIO: Centerville, Arrow Electronics (5131 435·5563; Clnt-

\~~~j r~;;.~~'l,'~~~\~~b:~.0~a~~~~~~·J1~.~rmr, E~~~f~8~~ 
D1yton, ESCO Electronics (5131226·1 t33: Marshall Industries 
(5131236·8088: Reading, Arrow Electronics (5131 761·5432: 
Solan, Arrow Electronics (216) 248·3990 

OKLAHOMA: Tulsa, Component Specialties (9181 664·2820; 
Hall·Markffulsa (9181835·8458; Tl Supply (918) 749·9543. 

OREGON: Be1Yer1on, Almac/Stroum Electronics (5031 641· 
9070. Mllw1uki1, United Components (5031653·5940. 

PENNSYLVANIA: Huntington V1lley, Hall-Mark/Philadelphia 
(215) 355·7300. Pittsburgh, Arrow Electronics (412) 856·7000. 

TEXAS: Austin, Component Specialties (5121 837-8922: Han
Mark/Aust1n (5121 837·2814: OallH, Component Specialties 
(214)357·6511. Hall-Mark/Dallas 12141234·7400: International 

~~i!'.~~:~~nal~o~~l li;~ir~~~;i 1111 ~mMW ~~~.::.380!~ 
ranent Spec1all1es f131 771·7237; Hall-Mark/Houston (7131 

1n~~~: Hamson qu1pment (7131652-4700: Tl Supply (713 

UTAH: Silt L1h City, Oiplomat/Allaland (801) 486·4134; 
Kierulfl Electronics 1801) 97H913 

WASHINGTON: Redmond, UMed Components 120618851985; 
Seattle, Almac/Stroum Electronics (2061 763·2300. Kierullf 
~~et~OO'i~ 12061575-4420; Tukwila, Arrow Electronics (2061 

WISCONSIN: Oak Cree•. Arrow Electronics (4141 764-6600; 
Hall-Mark/Milwaukee (4141761·3000: Wau•esha, Kierullf Elec· 
Ironies (4141784-8160. 

~~t~~~~sc~~tW· 2g~ii~~d o~i:g~1~~.3H~b85l1~~~~~6: 
~~W.~~~1c~~2~aEr~m;:~~~Y ~~02f:5W~l~ ~~~\:~:;~~~~ 
~~;~2~0\1f.1'~~~ane3~J8:E~~rr~~1~s ~m f :3~-~~~~rf~~~ 
Electronics 15141731·7441; Dtt1w1, CESCO Electronics (6131 
729·5118; Future Electronics (6131820·8313; Quebec City, 
CESCO Electronics (418) 687-4231; Re~ln1, Cam Gard Supply 

i~~~~5i~u~~: ~,:~~~I~~· ~~6 ,Gt6~.5~g~r Ji~~~:;:,~~~ 
Gard Supply (6041291·144t; Future Electronics (604) 438· 
5545. Winnipeg, Cam Gard Supply (2041786-8481. W 
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LINE CIRCUITS 
ORDERING INSTRUCTIONS AND MECHANICAL DATA 

ORDER ING 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 three-part type number as explained in the 
following example. 

75150 JG 

L (3. P"•···) 
MUST CONTAIN ONE OR TWO LETTERS 

J,JG,N,P 
SN 
SNM 
SNC 

Tl Interface Products 
Mach IV, Level I 
Mach IV, Level Ill (From Pin-Connection Diagram on Individual Data Sheet) 

STANDARD SECOND-SOURCE PREFIXES 

AM Advanced Micro Devices MC Motorola 

uA Fairchild 

OS National 

2. Unique Circuit Designator 
Including Temperature Range 

MUST CONTAIN FOUR TO EIGHT CHARACTERS 

Examples: 

(From Individual Data Sheets) 

75173 
26LS32AC 
8831 

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 
-Sectioned Cardboard Box 
-Individual Plastic Box 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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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 require no additional cleaning or processing 
when used in soldered assembly. 

14-PIN J CERAMIC 

.,,. ""'' R •OM i: : :: : AA I 
14--~~--0.310 (7.88) g \;I \;I g g 
114--~t-0.280(7~;;~o(?,JSI <D 0 0 © 0 © 0 
~ 

Falls within JEDEC T0-116 and M0-001AA Dimensions 

16-PIN J CERAMIC 

00@©0©0@ 
0.070 (1,781MAX16 PLACES 

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 
D~:~m~G ;NS'i'nuCiiUiiS Aiiii ivit~iiiHiiCAi UAIA 

J ceramic dual-in-line packages (continued) 

20 PLACES _J' 0.014 (0,3561 t 
'~~ 0.012 (0,304) MIN_J I I 

20 PLACES 4 PLACES -1 l..'"'1 
PIN SPACING 0.100 (2,541 T. P. 

(See Note bl 

JG ceramic dual-in-line package 
This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and 8-lead frame. Hermetic sealing 
is accomplished with glass. 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 

PIN SPACING 
0.100 (2,54) T.P. 

(See Note bl 

NOTES: a. All dimensions are In Inches and parenthetically In millimeters. Inch dimensions govern. 

b. Each pin centerline Is located within 0.01 O (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-, 20·, or 22-lead frame and encapsulated within 
an electrically nonconductive plastic compound. The compound will withstand soldering temperature with no deforma
tion 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. 

0.250 t 0.010 
(6,35 t 0,26) 

14-PIN N PLASTIC 

t~t ~i.~!~:~!~ 
O.OBO 12.0l) NOM ~ ~0.070 (1,78) MAX 14 PLACES 

=t.010(0,25)NOM0.200(5,0!,MA:o~~I 
- SEATING PLANE ----..,---.r--

0.033 (0,83) MIN 
~ "~~ 

14PLACES ..\\,.-o.01uo.003 ~~ ---ii.- O.D18t0.003 
(0,279 t 0,076) 0.125 (3,17) MIN (0457± o 076) 

14 PLACES 0.075 t 0.020 ;4 PLACES 
(1,90 t 0,51) 

4 PLACES PIN SPACING 0.100(2,541 T.I. 
(SeeNot1 bl 

Falls Within JED EC T0-116 and M0-001AA Dimensions 

---+-0.300. 0.010 
17,62t 0,2!11 

-·-flgurotioftof 
11-pinNpoclu19el'" 
llttrn1tive1id1Yitws)il 

lllheoptionofTI. 

16-PIN N PLASTIC 

ALTERNATE SIDE VIEW 

~ j-0.070 11,781MAX18 PLACf:s 

f 0.02010.so~n 
D.200 (5,081 MAX i_ 

....__""'T"-r-__, ..j 0.033(0,831MIN 

12PLACES 

o.12513.111M1N L~ --!!-o.01a•o.003 
(0,457. 0,0781 

0.095 (2,411 18 PLACES 
0.015 10,381 PIN SPACING 0.100 (2,1141 TI. 
4 PLACES (See Noll bl 

NOTES: e. All dimensions are in Inches and Parenthetically In millimeters. Inch dimensions govern. 

b. Eech 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 packages (continued) 

0.300 • 0.010 

----- (7,62. 0,261 

20-PIN N PLASTIC 

__l 0.080 (2,031 NOM --i je-0.070 (1,781MAX20 PLACES 

-.::,.,,., .. ~ ' -.... ,,~ _,, .......... ·~"f ··M i]_ t ~ !--0.033 (0.131 MIN 
20PLACES 

0 155 (3,941 - w, --1 1-- 0 011t0003 D125i3.i1i (0,457 t 0,0711 
20PLACES 

oonn»• L """"""·''"'""'"· 

Pockago conligurltion of 
20-p;n N pockage 1-
1lternative 1idftiewsl ii 
lllhooptionof Tl. 

Ii. 0.400 ' 0.010 
-----i-(10,16. 0,261 

IS.. Note bl 

0.009 (0,221 (Seo Noto bl 
4PLACES 

ALTERNATE SIDE VIEW 

_, i-- 0.070 11,781MAX20 PLACES 

I ·~"·'" WWV\NW4 0.200 (5,081 MAX 1__ 
., 0.033 (0,131 MIN 

18PLACES 

0.155 (3 941 
0.125 (3,171 

0,075 (1,911 
0.009 (0,221 
4PLACES 

L w, -! le-- 0.011. 0.003 
C0.457 t 0;0111 

20PLACES 

PIN Sl'ACING 0.10012,541 T.P. 
(S.Notobl 

22-PIN N PLASTIC 

-------- 1.1::u1 ------

.. if:~fu .. ~:::::::::1 
000©©©00©@@ 

0.200 (5,081 MIN ''~"'·'"~ MAX i_ 

-'~ l f ~ ~ J 1.-o·~i~MI 
22 PLACES 

ro.o11 , 0.0031_.\\,.- 0.12513.111 I b ..! !.- o.01s. 0.003 

C0.279 ! 0,0761 MIN -.j PIN s ACING (02~5:~~~61 
0.10012,541 T.P. o.o~l~111 

CS. Noto bl 22 PLACES 

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 

P dual-in-line plastic package 

This dual-in-line package consists of a circuit mounted on an 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. 

q, q, 

r-0.250 t 0.010 --1 ~
0.300 (7,62) T.P. 

(See Note b) 

1r'~
35

' ~·
2

\\1 

/ 
105° 
9(j1! 

8 PLACES 

8-PIN P PLASTIC 

INDEX DOT 

0000 
0.070 (1,78) MAX 

8 PLACES 

j_SEATING PLANE-1---.--., 
TGAUGE PLANE 

I u>.030 (0,76) 
0.000 (0,00) 

\\ 0.011 t 0.003 
_..\\-*-- (0,279 t 0,076) 

8 PLACES 

NOTES: a. All dimensions are in inches and parenthetically In millimeters. Inch dimensions govern. 
b. Each pin centerline ts 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 ~M26LS31M, AM26LS31C 
uUAutiUPit UitttRti\iiiAi iii\it fJRiVEHS 

BULLETIN NO. DL-S 12671, JANUARY 1979 - REVISED SEPTEMBER 1980 

• Meets EIA Standard RS-422A 

• Operates from a Single 5-V Supply 

• TTL-, DTL-Compatible 

• Complementary Outputs 

• High Output Impedance in Power-Off 
Conditions 

• Complementary Output Enable Inputs 

description 

The AM26LS31M and AM26LS31C are quadruple 
complementary-output line drivers designed to 
meet the requirements of EIA Standard RS-422 
and Federal Standard 1020. The three-state outputs 
have high-current capability for driving balanced 
lines such as twisted-pair or parallel-wire transmission 
lines, and they provide a high-impedance state in the 
power-off condition. The enable function is common 
to all four drivers and offers a choice of active-high 
or active-low inputs. Low-power Schottky circuitry 
reduces power consumption without sacrificing 
speed. 

The AM26LS31M is characterized for operation 
over the full military temperature range of -55°C 
to 125°C, the AM26LS31C is characterized for 
operation from 0°C to 70°C. 

schematic (each driver) 
INPUT 

A 

AM26LS31M ••• J 
AM26LS31C ••• JORN 

DUAL-IN-LINE PACKAGE (TOP VIEW) 

ENABLE 
4Z G 3Z 3V 3A Vee 4A 4V 

1A 1V 1Z ENABLE 2Z 2V 2A 
G 

FUNCTION TABLE (EACH DRIVER) 

INPUT ENABLES 

A G 

H H 
L H 
H x 
L x 
x L 

H a high level 
L •low level 
X "' Irrelevant 

G 

x 
x 
L 
L 
H 

Z • high Impedance (off) 

OUTPUTS 
y z 
H L 

L H 
H L 
L H 
z z 

GND 

Copyright© 1979 by Texas lnstrument5 Incorporated 
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TYPES AM26LS31M, AM26LS31C 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

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

Supply voltage, Vee (see Note 1) ...••.•..•..•..••....••.•••.....••••.••.••••••••••.••.• 7 V 
Input voltage ...............•......•..•..•..•................................•... 7 V 
Output off-state voltage ..••.••••.••..••..•..••......•.•.•.......•.••....••..•••.•.• 5.5 V 
Continuous total dissipation at (or below) 25°e free-air temperature (see Note 2) .....•..••.•••....•••.• 1 W 
Operating free-air temperature range: AM26LS31M ••.•.•...•..••...•...•...•••••••• -55°C to 125°C 

AM26LS31e •.•..•...••...•.••..•..••.•...••••.• 0°e to 70°C 
Storage temperature range .....•.••.••..•.•••...•..•..•..•.••.....•.••••••••• -65°e to 150°C 
Lead temperature 1 /16 inch (1,6 mm) from case for 60 seconds: J package .•......•••.....••.••.•.• 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: N package .......•........•...••.•• 260°C 

NOTES: 1. All voltage values, except differential output voltage Voo. are with respect to network ground terminal. 
2. For operation above 25°e free-air temperature, refer to the Dissipation Deratlng Table. In the J package, AM26LS31 M chips are 

alloy-mounted; AM26LS31 e chips are glass-mounted, 

DISSIPATION DERATING TABLE 

PACKAGE 

J (Alloy-Mounted Chip) 

J (Glass-Mounted Chip) 

N 

recommended operating conditions 

POWER 

RATING 

1000 mW 

1000mW 

1000 mW 

DE RATING 

FACTOR 

11.0mW!°C 

8.2mW!°C 

9.2mWl°C 

ABOVE 

TA 

59°C 

28°C 

41°C 

AM26LS31M AM26LS31C 

MIN NOM MAX MIN NOM 

Supply voltage, Vee 4.5 5 5.5 4.75 5 

High-level output current, loH -20 

Low-level output current, loL 20 

Operating free-air temperature, TA -55 125 0 

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

PARAMETER TEST CONDITIONst MIN TYP:I: 

V1H High-level input voltage 2 

V1L Low-level input voltage 

V1K Input clamp voltage Vee"' MIN, l1=-18mA 

VoH High-level output voltage Vee"' MIN, loH = -20mA 2.5 

VoL Low-level output voltage Vee= MIN, loL = 2omA 

•oz Off-state (high-impedance-state) output current 
1 Vo=0.5V 

Vce=MAX 
Jv0 =2.5v 

11 Input current at maximum input voltage Vee= MAX, V1=7V 

l1H High-level input current Vee=MAX, v, =2.7 v 

l1L Low-level input current Vee= MAX, v, = 0.4 v 
'os Short-circuit output current§ Vee= MAX -30 

Ice Supply current (both drivers) Vee= MAX, All outputs disabled 32 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
:!:All typical values are at Vee= 5 V and TA• 25°e. 
§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second, 
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MAX 

5.25 

-20 
20 

70 

MAX 

0.8 

-1.5 

0.5 

-20 

20 

0.1 

20 

-0.36 

-150 

80 

UNIT 

v 
mA 

mA 
oc 

UNIT 

v 
v 
v 
v 

v 

µA 

mA 

µA 

mA 

mA 

mA 



TYPES AM26LS31M, AM26LS31C 
11UADRUPLE UIFFEHENHAL LINE DRIVERS 

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

PARAMETER TEST CONDITIONS MIN TVP MAX UNIT 

tPLH Propagation delay time, low-to-high-level output 14 20 ns 

tPHL Propagation delay time, high-to-low-level output CL= 30 pF, See Figure 1, S1 and S2 open 14 20 ns 

Output-to-output skew 1 6 ns 

tpzH Output enable time to high level CL=30pF, RL=75n, See Figure 1 25 40 ns 

tpzL Output enable time to low level CL=30pF, RL=180n, See Figure 1 37 45 ns 

tpHz Output disable time from high level 
CL= 10 pF, See Figure 1, S1 and S2 closed 

21 30 ns 

tpLz Output disable time from low level 23 35 ns 

PARAMETER MEASUREMENT INFORMATION 

INPUTA ~~.;V---3 V 
_/f'·~v ~ov 

ENABLEG~--------~""' 3V 
;' "1.5 V (See Note C) ', 1.5 V 

ENABLEG---" I +-3'...------ov 

(See Note 8) :.-tPLH--l !-tPHL-l V H 

OUTPUT ., ~ .v--:-'\L-: ; VO 

~ lskew~VoL 
.. tPHL"'l I '-tpLHi 

OUTPUT Z ~.5 V yVoH 
'-· -----'·- - Vol 

PROPAGATION DELAY TIMES AND SKEW 

TEST 
POINT 

Vee 

:--tPzL--i j-tPLZ~ S1 and 
---------·-------45V I I S2 I d 

WAVEFORM 1 I S1 closed, 
1
1.sv • I ~-1.5V 

(SeeNoteD) 1 S2open ~=:::.::.---VOL 
l--tPzH--1 ~tPHZ~0.5 v+o.5 v 

WAVEFORM 2 S1 open, J.1.-::-::" ~-VoH 
(See Note D~2::'_:'_,__ 0 V S1 and "'1.5 V 

S2 closed 

ENABLE AND DISABLE TIMES 
VOLTAGE WAVEFORMS 

NOTES: A. All input pulses are supplied by generators having the following 

FROM OUTPUT __ _._.._--411..._..a-S~l J 1BO n 
UNDER TEST 

characteristics: PAR < 1 MHz, Zout "" 50 Sl, tr< 15 ns, and 
tf < 6 ns. 

B. When measuring propagation delay times and skew, switches 51 
and 52 are open, 

C. Each enable is tested separately. 

CL 
(See Note E) J 75Sl 

S2 

TEST CIRCUIT 

Y OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 

.r 
r-No Load 

TA· 2s0 c Vee· 5.5 v 

vce•5V 

Vec•4.5V 

1 
Jj 

V1-Data Input Voltage-V 

FIGURE2 

l 

O. Waveform 1 is for an output with internal'conditions such that 
the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that 
the output is high except when disabled by the output control. 

E. CL includes probe and jig capacitance. 

FIGURE 1-SWITCHING TIMES 

TYPICAL CHARACTERISTICSt 

T 

YOUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 

1-Vec· sv 

Tl• 125Je--I 
No Load 

EE 11 TA• -55°e--i 
TA· 25°e 

'1 

1} 
V1-Data Input Voltage-V 

FIGURE3 

=r 3 

! 
~ 
&. 2 

~ 
0 
> 1 

OUTPUT VOLTAGE 
VS 

ENABLEG INPUT VOLTAGE 

Vee· 5.5 v 

vec· 5V 

vce •4.s v 

f-~~G:::~n 
See Note 3 

l--TA•25°C 
j_ l 
Vi-Enable G Input VoltJge-V 

FIGURE4 

NOTE 3: The A input is connected to Vee during the testing of the Y outputs and to ground during testing of the Z outputs. 
toata for temperatures below 0°C and above 70°C are applicable to AM26LS31 M circuits only. 
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TYPES AM26LS31M, AM26LS31C 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

> 3 

t 
cs 
> 
l 2 

~ 

OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

T~ • 12s1c 
I J_ 

T~·2s•bY 
TA•-ss•c-

~ ~~~:~~on 
~. toGround 

Set 10113 l 

> 

V1-Enable G Input Voltage-V 

FIGURES 

HIGH-LEVEL OUTPUT VOLTAGE 
VS 

FREE-AIR TEMPERATURE 

t 4i---+--i---+---t--+---if---+--I 

>
cs 

1 _l~O~H-·--f2~~m~At:::::+:l--;;;;;,,~i--::::t=::J::=--=l i 31-
d ..f---1 IOH • -40 mA 

] 21---t---~-+-----t----t--t--1 
j. 
:c 
~ 11---1-~~~--+-~1---1-~~ 

~ t- Vee· s v --1--t-......,,_..-+--+---t 
O 5j_ No'.j_3 

-75 -50 -25 25 50 75 100 125 

1.0 

0.9 

:::- 0.8 

!' 0.7 cs 
> i 0.6 

TA-Free-Air Tempenture-°C 

FIGURES 

LOW·LEVELOUTPUTVOLTAGE 

TA•'25°C 
Set Note 4 

vs 
OUTPUT CURRENT 

l 
I 

_J_ 

lZd 
Vee· 4.5 V.#J 

~vcc·s.sv 
v ~ 

v ~ 

c5 0.5 

] 0.4 

! 0.3 

!i 0.2 

~ 0.1 
·1r 

0 
0 

l 
20 40 60 80 100 120 

IOL -L-·Level Output Cunent-mA 

FIGURE 11 

TYPICAL CHARACTERISTlcst 

< 

i 

8 

0 
0 

OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

Vee· 5.SV 1
Load • 14700 :o Vee 

Vec•5V TA• 2s•c 

vee • 4.s v See Note 4 

V1-Enable G Input Voluge-V 

FIGURE 6 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

3 

0-10-20-30-40-50-60-70-00-90-100 

IOH-High·Level Output Current-mA 

FIGURE 9 

SUPPLY CURRENT 
VS 

SUPPLY VOLTAGE 
BOr-.....---r--T"--.,-....,..--..,--T--. 

70t---+---...,__..._....__,_ __ -i'--''-+---I 

~ c3 40 

~ 30·-.i---+-4"&--+-~-+--+--+-~ 

-f 20t---+-·~+-•·-+--+-·-+--+--+ u No Load 
10t---+---ll'-·-+-+--Outputs enabled 

TA· 25•c 
o _L....l.. 

0 4 5 6 8 

Vee-Supply vo111ge-V 

FIGURE 12 

> 
t 4 
ii 
> i 3 

9 2 
~ 

0 
0 

0.5 

l 0.4 

~ 
i 0.3 

6 
] 0.2 

! 

OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

Vec•SV 
Load• 1 kO to Vee 

TA} 12s0 c 

Set Nott 4 ----1 

J.25•c 

TAJ_55•cl 

r-

V1-Enable G Input Vollage-V 

FIGURE7 

LOW·LEVELOUTPUTVOLTAGE 
vs 

FREE-AIR TEMPERATURE 

r--

!i 0.1 t-Vcc• sv 1--t-- - r-1--1 

~ 10L• 40mA 
t- See Note 4 t--+-·· 

0 .1 .1 
-75 ··50 -25 25 50 75 100 125 

TA-Frtt·Air Ttmperature-°C 

FIGURE 10 

SUPPLY CURRENT 
VS 

SUPPLY VOLTAGE 

80 

70 
N;Loed I J J 

t-A Inputs open or grounded 
Outputs disabled 

t-TA • 25•c 

b y 
lL v 

0 
0 

L 

L 
~ 

vcc-Supply Vollage-v 

FIGURE 13 

NOTES: 3. The A Input is connected to Vee during the testing of the V outputs end to ground during testing of the Z outputs. 
4. The A Input Is connected to ground during the testing of the Y outputs end to V CC during the testing of the Z outputL 

to·ata for temperature below o0 c and above 70°C are applicable to AM26LS31 M circuits only. 
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INTERFACE 
l"'ln"lllT!t'I 
\.1111\IUI I '1 

AM26LS32AC Meets EIA Standards 
RS-422A and RS-423A 

AM26LS32AC has ±7-V Common-Mode 
Range with ±200-mV Sensitivity 

AM26LS33AC has ±15-V Common-
Mode Range with ±500 mV Sensitivity 

Input Hysteresis ••• 50 mV Typical 

Operates From a Single 5-V Supply 

Low-Power Schottky Circuitry 

3-State Outputs 

Complementary Output Enable Inputs 

Input Impedance ••• 12 kn Min 

Designed to be Interchangeable with 
Advanced Micro Devices AM26LS32C 
and AM26LS33C 

TYPES AM26LS32AC, AM26LS33AC 
uiJAuRiJPit DiffEREi\iTIAL LINE RECEIVERS 

BULLETIN NO. DL·S 12655, OCTOBER 1980 

JORN DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

4 3 
4 NON· 4 3 NON· 3 

INV INV OUT· ENABLE OUT· INV INV 
Vee INPUT INPUT PUT (I PUT INPUT INPUT 

1 1 1 ENABLE 2 
INV NON· OUT· G OUT· 

INPUT INV PUT PUT 
INPUT 

2 2 GND 
NON· INV 
INV INPUT 

INPUT 

FUNCTION TABLE (EACH RECEIVER) 

DIFFERENTIAL ENABLES 

'G 
OUTPUT 

INPUT G 

description H x H 
Vro> VTH x L H 

The AM26LS32AC and AM26LS33AC are quadruple 
line receivers for balanced and unbalanced digital data 
transmission. The enable function is common to all 
four receivers and offers a choice of active-high or 
active-low input. Three-state outputs permit connec· 
tion directly to a bus-organized system. Fail-safe 
design ensures that if the inputs are open, the outputs 
will always be high. 

H x 
VTL < Vro < VTH x L 

H x 
Vro< VTL x L 

x L H 

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

Z .. high Impedance (off), 7 • Indeterminate 

? 

? 

L 

L 

z 

Compared to the AM26LS32C and the AM26LS33C, the AM26LS32AC and AM26LS33AC incorporate an additional 
stage of amplification to improve sensitivity. The input impedance has been increased resulting in less loading of the bus 
line. The additional stage has increased propagation delay; however, this will not affect interchangeability in most 
applications. 

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

schematics of inputs and outputs 

EQUIVALENT OF EACH 

DIFFERENTIAL INPUT 
Vee~~~--~-----

EQUIVALENT OF EACH ENABLE INPUT 

Vcc~--------1~8-.3-k_n_ 

NOM 

TYPICAL OF ALL OUTPUTS 

Copyright© 1980 by Texas Instruments Incorporated 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

33 



34 

TYPES AM26LS32AC, AM26LS33AC 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

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

Supply voltage, V cc (see Note 1) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 7 V 
Input voltage, any differential input • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ±25 V 
Differential input voltage (see Note 2) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ±25 V 
Enable input voltage • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 7 V 
Low-level output current • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 50 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3) • • • • • • • • • • • • • • • • • • • 1 W 
Operating free-air temperature range • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0°C to 70°C 
Storage temperature range • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • -65°C to 150°C 
Lead temperature 1 /16 inch (1,6 mm) from case for 60 seconds: J package • • • • • • • • • • • • • • • • • • • • • • • 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: N package • • • • • • • • • • • • • • • • • • • • • • 260°C 

NOTES: 1. All voltage values, except differential voltages, are with respect to the network ground terminal. 
2. Differential voltage values are at the noninverting terminal with respect to the inverting terminal. 
3. For operation above 25°C free-air temperature, refer to Dissipation Deratlng Table. In the J package the chips are glass-mounted. 

DISSIPATION DERATING TABLE 

PACKAGE 
POWER DE RATING ABOVE 

RATING FACTOR TA 
J (Glass-Mounted Chip) 1000 mW 8.2mWfe 28°e 

N 1000 mW 9.2mWfe 41°e 

recommended operating conditions 

AM26LS32AC AM26LS33Ae 
UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.75 5 5.25 4.75 5 5.25 v 
Common-mode input voltage, Vic ±7 ±15 v 
High-level output current, loH -440 -440 µA 

Low-level output current, loL 8 8 mA 

Operating free-air temperature, TA 0 70 0 70 oC 

TEXAS INSTRUMENTS 
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TYPES AM26LS32AC, AM26LSJJAC 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

electrical characteristics over recommended ranges of Vee. V1e. and operating free-air temperature 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TY Pt MAX 

VTH 
Differential input 

VoH = 2.7 V, loH •-440µA 
AM26LS32AC 0.2 

high-threshold voltage AM26LS33AC 0.5 

VTL 
Differential input 

Vol =0.45V, loL =8mA 
AM26LS32AC -0.2f 

low-threshold voltage AM26LS33AC -0.5f 

~T+-v,.__ Hysteresis§ 50 

V1H High·level enable input voltage 2 

V1L Low-level enable input voltage 0.8 

. VIK Enable input clamp voltage Vee= 4.75 v • 11 = -18mA -1.5 

VoH High-level output voltage 
Vee= 4.75 v, V10=1 v, 

2.7 3.5 
V1(G) = 0.8 V, loH = -440µA 

Low-level output voltage 
Vee= 4.75 v, V1D'"-1 v, loL =4mA 0.4 

Vol 
V1(G) = 0.8 V loL = 8mA 0.45 

loz 
Off-state (high-impedance-state) 

Vee= 5.25 v, Vo= 2.4 V 20 

output current Vo= 0.4 V -20 

Ir Line input current 
V1=15V, Other input at-10 V to 15 V 1.2 

V1 = -15 v, Other input at -15 V to 10 V -1.7 

ll(EN) Enable input current V1=5.5 V 100 

l1H High-level enable current V1=2.7 v 20 

l1L Low-level enable current V1=0.4 v -0.36 

q Input resistance V1c= -15vto15 v, One input to AC ground 12 15 

los Short-circuit output current~ Vee= 5.25 v. -15 -85 

Ice Supply current 
Vee= 5.25 v, Data inputs at 0 V, 

52 70 
All outputs disabled 

t All typical values are at Vee= 5 V, TA= 25° C, and Vic= O. 

UNIT 

v 

v 
mV 

v 
v 

v 

v 

v 

µA 

mA 

µA 

µA 

mA 

kn 

mA 

mA 

lThe algebraic convention, where the less-positive (more-negative) limit Is designated as minimum, Is used In this data sheet for threshold 
levels only. 
§Hysteresis Is the difference between the positive-going Input threshold voltage, VT+• and the negative-going Input threshold voltage, VT-· 

See Figures 10 and 11. 
~Not more than one output should be shorted at a time. 

switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tPLH Propagation delay time, low-to-high-level output 
CL=15pF, 

20 35 ns 

tPHL Propagation delay time, high-to-low-level output 
See Figure 1 

22 35 ns 

tpzH Output enable time to high level 17 22 ns 

tpzL Output enable time to low level 
CL•15pF, See Figure 1 

20 25 ns 

tPHZ Output disable time from high level 
See Figure 1 

21 30 ns 

tPLZ Output disable time from low level 
CL= 5pF, 

30 40 ns 
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TYPES AM26LS32AC, AM26LS33AC 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

PARAMETER MEASUREMENT INFORMATION 

TEST 
POINT 

FROM OUTPUT __ _.,_._ ___ _,, ___ _ 

UNDER TEST 

5k!l 

TEST CIRCUIT 

--i 14-< 5ns .... 14-< 5ns 
I I I_ I_ - - - -3V 
I 90% I 

ENABLE 
I h.3V I I 

G 
10% I I I I I 

I 

I 11 See I I 1 ov 
Note I 11 '1 D 

: I 90% 
3V 

ENABLE 
90% I I 

G 1.3V I I 1.3V 

10% I -t- - - - - -ov 0.5V 

INPUT 

OUTPUT 

ENABLE 
G 

ENABLE 
G 

------2.5V 

..__..,._.tPHL 

VOL 

S1 and $2 closed 

VOLTAGE WAVEFORMS FOR tPLH• tPHL 

--i t-e-<5ns _.... "4-< 5ns 
I I l_I_ - - --3V 
I 90% I 
I 11.3v 1.3VI I 

10% I : : : I I 10% ov See 

1'' 111 Note 11 
I I D I I 90% 

3V 

1, I 1.3V 1.3V I 
I 10% I 
I r ;, :;:se;-

-ov , .. tpzL 
1 S2open t-?RtOH .. OUTPUT S1 closed 

tpLz ~-uv I 1.3V OUTPUT S2 open tPHZ f4 .., 1.4 V 

fVOL S1 closed 
S2 closed o.sv 

VOLTAGE WAVEFORMS FOR tpHz, tpzH VOLTAGE WAVEFORMS FOR tPLZ• tpzL 

NOTES: A. The pulse generator has the following characteristics: 
Zout • 50 n, PRR .. 1 MHz, tw • 0.5 µs. 

B. CL includes probe and jig capacitance. 
C. All diodes are 1 N3064 or equivalent. 
O. Enable G Is tested with G high; G Is tested with Glow. 

FIGURE 1 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



!:---.. 

HIGH·LEVEL OUTPUT VOLTAGE 
vs 

HIGH·LEVEL OUTPUT CURRENT 

vlD::o.iv 
TA•25°C -

R ~ 
I'\ ~ 
~ ~ ~vcc_;:5·fv 
~ l/Vcc•5V ~ 

vc5·4rf ~~ 
~ ~ 
~ 0 o -5-10-15-20-25-30 -35-40-45-50 

IOH-High·Level Output Current-mA 

FIGURE2 

LOW·LEVEL OUTPUT VOLTAGE 
vs 

FREE·AIR TEMrERATURE 

0.5 

11_ Vee· 5v 

V10 • -0.2V 

1- IOL •SmA 
"j I 

0o 10 20 30 40 50 60 70 80 

TA-Free·Air Tempemure-•e 

FIGURES 

OUTPUT VOLTAGE 
vs 

ENABLE G VOLTAGE 

Vee· 5.5 v 
VJD .1-0.2 VI 

vcc· 5 v 
TA· 25°C 

TYPES AM26LS32AC, AM26LS33AC 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

TYPICAL CHARACTERISTICS 

=:-

~ 
~ 
i 
9 
0 
> 

-

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

FREE·AIR TEMPERATURE 

6 

-
t-" 

3 

2 

1t-Vcc•5V 

1 
.. ,YID • 0.2 V 

1011_• -440µA 
0o 10 20 30 40 50 60 70 80 

5.0 

4.5 

4.0 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 

0.5 

0 

TA-Free·Air Temperature-•e 

FIGURE3 

OUTPUT VOLTAGE 
VI 

ENABLE G VOLTAGE 

r- V1o•0.2V 
l--TA•25°c 

v1c·51v I--Load • B kO 
to round Vcc•5V 

Vcc•4.5V 
r-

r-

-0 0.5 1.5 2.5 3 

Enable G Voltage-V 

FIGURE& 

> 
I 

~ 
~ 
§ 
c5 

! 
i 
.3 
I 
...J 
0 
> 

> 
I 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

LOW·LEVE L OUTPUT VOLT AGE 
vs 

LOW· LEVEL OUTPUT CURRENT 

[7 lc.l / 
1--TA•2s0 e v 

v v 
.L v 

0 
0 10 15 20 25 30 

IOL - low·Level Output Current - mA 

FIGURE4 

OUTPUT VOLTAGE 
VI 

ENABLE G VOLTAGE 

Vee· 5V 
V1o•0.2V-. : 
Load • 8 kn to ground 

TA· 10°c rTA•25°C 

t 3 
~ 

TA!o•e-

J 
I 

~ 

0 
0 0.5 1.5 

Enable G Voltage - V 

FIGURE7 

OUTPUT VOLTAGE 
VI 

ENABLE G VOLTAGE 

Vee~ 5V I 
V10• -0.2V 

2.5 3 

Vcc=4.5V Load• 1 kn to Vee > 
I 

Loadj 1 kn to Vee 

> 
~ 4 
l! 
'i5 
> 
§ 3 

9 2 
~ 

0 
0 0.5 1.5 

Enable G Voltage-V 

FIGURE 8 

t 
~ 

l 
I 

~ 

f-<o 1A•2~t t-T:·o·c 

iA·10°
1
e-

0 
2.5 0 0.5 1.5 

Enable G Voltage - V 

FIGURE 9 
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TYPES AM26LS32AC, AM26LSJJAC 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

> 
I 

AM26LS32A 
OUTPUT VOLTAGE 

vs 
DIFFERENTIAL INPUT VOLTAGE 

vcc • 5 v 
IQ•O 
TA· 25•c 

~1~· tyre ~IC 
t--t--7 v av H 7V 

~ 3 
~ 

t-v1_ 1---
I 

VT+ 
I H--1 1--

\'.T+ VT+ 

a 
8 2 
I 
0 
> 

0 

VT-
VT-

-200-15a-1aa -5a 0 5a 100 15a 20a 

DATA 
IN 

V1D - Differential Input Voltage - mV 

FIGURE 10 

TYPICAL CHARACTERISTICS 

> 
I 

AM26LS33A 
OUTPUT VOLTAGE 

vs 
DIFFERENTIAL INPUT VOLTAGE 

Vcc•5V lo·a TA•25°C 

1--+-~1~ ·1-1-1;1-~v1c .,___, 
-15v av 15v 

! 3 ,__._ _ _..-+--+-+-+--+-___. 

> VT- 1- VT-

~ VT+ VT+ VT+ 
c5 2 t---t-1-t--t-t--t-+-+-+--t--t---i 

I 

~ 

a~~~-~--~-~~~ 

-2aa-15a-10a -5a 0 50 100 150 200 

V10 - Differential Input Voltage - mV 

FIGURE 11 

TYPICAL APPLICATION 

DATA 
OUT 

*Rr equals the characteristic impedance of the line. 

INPUT CURRENT 

INPUT VOLTAGE 

< 2 1--1--l--~ 
E 
I 

~ a a 1--J--J--.p.>-:~~ 

l -1 
I 
.: -2 1---r--+-+--RT.~~~ 

-4L-J...._J__~~~~Ul....!:...::....::!....::_J 

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

V1 - Input Voltage - V 

FIGURE 12 

DATA 
OUT 

FIGURE 13 - Cl RCUIT WITH MULTIPLE RECEIVERS 
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I INTERFACE TYPES AM26S10M, AM26S10C, AM26S11M, AM26S11C 
r1nr111T~ 
-lllUUI I U 

....................................................... 
UUHUnUrLC DU~ I nl\11"&.CI v en~ 

BULLETIN NO. DL·S 12498, JANUARY 1977 - REVISED SEPTEMBER 1980 

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

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

• Driver Outputs Can Sink 100 mA at 0.8 V 
Maximum 

• P-N-P Inputs for Minimal Input Loading 

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

AM26S10 
J OR N DUAL·IN·LINE PACKAGE 

(TOP VIEW) 

description 

GND lB 1R 

AM26S1t 

The AM26S10 and AM26S11 are quadruple bus 
transceivers utilizing Schottky-diode-clamped 
transistors for high speed. The drivers feature 
open-collector outputs capable of sinking 100 mA at 
0.8 V maximum. The driver and strobe inputs use 
p·n·p transistors to reduce the input loading. 

JORN OUAL-IN·LINE PACKAGE 
(TOP VIEW) 

The driver of the AM26S10 is inverting; the driver of 
the AM26S11 is non inverting. 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 AM26S11 M are characterized 
for operation over the full military temperature range 
of -55°C to 125°C. The AM26S10C and AM26S11C 
are characterized for operation over the temperature 
range of 0°C to 70°C. 

AM26S10 
0 

FUNCTION TABLE 

(TRANSMITTING) 

GND lB lR 

AM26S11 

FUNCTION TABLE 

(TRANSMITTING) 

INPUTS OUTPUTS INPUTS OUTPUTS 

s D 

L H 
L L 

B 

L 

H 

s 
H 

H 

R s 
H L 

L L 

AM26S10 AND AM26S11 

FUNCTION TABLE 

(RECEIVING) 

D 

H 
L 

INPUTS OUTPUT 

B D R 

H x L 

L x H 

H •high level, L = low level, X .. Irrelevant 

B R 

H L 

L H 

10 

Copyright© 1980 by Texas Instruments Incorporated 
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TYPES AM26S10M, AM26S10C, AM26S11M, AM26S11C 
QUADRUPLE BUS TRANSCEIVERS 

schematic (each transceiver) 

----------, 

TOONE 1-..._ ___ OTHER 

RECEIVER 

I 
I 
~OM""Mo;j"° ---__, 

CIRCUITRY I 
I 
I 
I 
I 
I 
I 

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

Supply voltage, V cc (see Note 1) . . 
Driver or strobe input voltage 
Bus voltage, driver output off: AM26S10M, AM26S11 M • 

AM26S10C, AM26S11C 
Driver or strobe input current 
Driver output current • . 
Receiver output current 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) 
Operating free-air temperature range: AM26S1 OM, AM26S11 M • 

AM26S11 C, AM26S11 C 
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. 

-0.5 Vto 7 V 
. -0.5 V to 5.5 V 
• -0.5 V to 5.5 V 
-0.5 V to 5.25 V 
-30 mA to 5 mA 

200mA 
••••• 30mA 

BOO mW 
-55°C to 125°C 

. • 0°Cto 70°C 
-65°C to 150°C 

• • • • • 300°C 
• • • . • : • "260°C 

2. For operation above 2s0 c free-air temperature, refer to Dissipation Derating Curves In the Thermal Information Section,whlch 
starts on page 21. In the J package, AM26510M and AM26511 M chips are alloy-mounted; AM26S10C and AM26511C chips are 
glass-mounted. 

recommended operating conditions 

AM26S10M AM26S10C 

AM26S11M AM26S11C UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
Receiver high-level output current, IQH -1 -1 mA 

[ Driver 100 100 
mA Low-level output current, loL 

l Receiver 20 20 

Operating free-air temperature, TA -55 125 0 70 oc 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



TYPES AM26S10M, AM26S10C, AM26S11M, AM26S11C 
ft II a ft ftll ftl .. ft I I ft -ft a aaAA-•••---
UUf\UnUrLC DU., I n1u1.,a.c1vcn_., 

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

AM26S10M 

PARAMETER TEST CONDITIONSt AM26S11M 

MIN TYP:j: MAX 

1
D or S 2 

V1H High-level input voltage 
B 2.4 

1 
Dor S 0.8 

V1L Low-level input voltage 
B 1.6 

V1K Input clamp voltage Dor S Vee= MIN, l1=-18mA -1.2 

VoH High-level output voltage A 
Vee= MIN, V1H=2V, V1L = V1L max, 

2.5 3.4 
loH =-1 mA 

._!!_ loL=20mA 0.5 

Vcc=MIN, V1H = V1H min, loL =40mA 0.33 0.5 
Vol Low-level output voltage 

V1L =0.8V B loL=70mA 0.42 0.7 

loL = 100 mA 0.51 0.8 

Vee=MAX, Vo=0.8V -50 

lo(off) Off-state output current B 
V1H =2V, 

Vee =MAX, Vo=4.5V 200 
V1L =0.8V 

Vee= o, Vo =4.5V 100 

l1H High-level input current ~ Vee=MAX, V1=2.7V 
30 

s 20 

11 
Input current at maximum 

DorS Vee=MAX, V1 =5.5V 100 
input voltage 

l1L Low-level input current 
D 

1-- Vee=MAX, V1 =0.4V 
-0.54 

s -0.36 

ios Short-circuit output current§ R Vee= MAX -20 -55 

Ice Supply current T AM26S10 Vee= MAX, Strobe at 0 V, No load, 45 70 

r AM26S11 All driver outputs low 80 

tFor conditions shown as Ml Nor MAX, use the appropriate value shown under recommended operating conditions. 
:l:All typical values are at TA= 25° C and V cc= 5 V. 

AM26S10C 
AM26S11C 

MIN TYP:j: MAX 

2 

2.25 
0.8 

1.75 

-1.2 

2.7 3.4 

0.5 

0.33 0.5 

0.42 0.7 

0.51 0.8 

-50 

100 

100 

30 

20 

100 

-0.54 

-0.36 

-18 -60 

45 70 

80 

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

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

TEST AM26S10 AM26S11 
PARAMETER FROM TO 

CONDITIONS MIN TYP MAX MIN TVP MAX 

tPLH Propagation delay time, low-to-high-level output 10 15 12 19 
D B 

12 19 tPHL Propagation delay time, high-to-low-level output 10 15 

tPLH Propagation delay time, low-to-high-level output 14 18 15 20 
s B 

tPHL Propagation delay time, high-to-low-level output 13 18 14 20 

Propagation delay time, low-to-high-level output 
See Figure 1 

10 15 10 15 tPLH B A 
10 15 tPHL Propagation delay time, high-to-low-level output 10 15 

tTLH Transition time, low-to-high-level output 4 10 4 10 
B 

4 2 4 tTHL Transition time, high-to-low-level output 2 

TEXAS INSTRUMENTS 
INCORPORATED 
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UNIT 

v 

v 

v 

v 

v 

µA 

µA 

µ.A 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 
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TYPES AM26S10M, AM26S10C, AM26S11M, AM26S11C 
QUADRUPLE BUS TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 

AM26S11 -:::'Y_ I JV 

r:~:J\1'------'*1 ~-----------------::v 
AM26S1D 

I I 

I : f. STROSE I I 
INPUT I I 

---......!------~:--------': 
~ -.i ~ 

F===::. 
I DV 

.... i.-~~~ 
,.---~(----- YOH 

D 

SO pf 

rlS.Notobl 

TEST CIRCUIT 

1hF 

IS.Notebll 

VOLTAGE WAVEFORMS 

NOTES: a. The pulse generators have the following characteristics: Zout • 50 n, tr• 10 ± 5 ns. 
b. Includes probe and jig capacitance, 
c. All diodes are 1 N916 or equivalent. 

FIGURE 1 

TYPICAL APPLICATION 

STROBE STROBE STROBE 

DRIVER DRIVER DRIVER 
INPUTS RECEIVER INPUTS RECEIVER INPUTS RECEIVER 

~ OUTPUTS~ OUTPUTS~ OUTPUTS 

~ ~ ~ 

DODD SRI- DODD S Rt- DODD S Rt-

5 v AM26S10/ Rt-- AM26S10/ Rt-- AM26S10/ RI--
AM26S11 Ri-- AM26S11 Rf- AM26S11 Rt---

B B B B Ri- B B B B Rt- B B B B Ri---

1oon l I .. .A""'· - - -1oon .. .AAA vv 

1oon ..._ 
.AA/\ 

I"" V VY" 

1oon 
.Al\/\ .v. .-

100 n TRANSMISSION LINE 

FIGURE 2-PARTV-LINE SYSTEM 
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TYPES DS7831, DS7832, DS8831, 088832 
iiiic iiiiivtiiS wiiii J-STAlt OUTPUTS 

• 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 0$7831, 0$7832, 0$8831, and 0$8832 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 0$7831 and 0$8831 have output clamp 
diodes to Vee; the 0$7832 and 058832 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. 

BULLETIN NO. DL-S 12496, JANUARY 1977 

OS7831, DS7832 ..... J PACKAGE 
OS8831, DS8832 ..... J ORN PACKAGE 

(TOP VIEW) 

OUTPUT 
CONTROLS MOOE 

Vee ~ o~~ur •r:::ur ou~~uT ·~~UT co~~~OL 

~2_(;1_ ~OUTPUT INPUT OUTPUT INPUT MODE GND 
-,,- IV IA 2Y 2A CONTROL 

OUTPUT MCI 
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 OS7831 and 057832 are characterized for 
operation over the full military temperature range of 
-55°e to 125°C. The DS8831 and DS8832 are 
characterized for operation from 0°e to 70°C. 

FUNCTION TABLE 

OUTPUT MOOE DATA DATA 
OUTPUT OUTPUT 

CONTROLS CONTROLS INPUT INPUT 

G1 G2 MC1 MC2 1A/4A 1Y/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) 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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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, Vee (see Note 1) . . • . . . . . . . • . . . . . . . . . . . . . •. 7 V 
Input voltage • . • • . . • • • • • . . • • • • • • . • . • • . . • • • . • . • 5.5 V 
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: DS78' 

DS88' 
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 terminal. 

•••••• -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 21. In the J package, 057831 and 057832 chips are alloy-mounted; 058831 and 058832 chips are glass-mounted. 

recommended operating conditions 

DS78' DS88' 

MIN NOM MAX MIN NOM MAX 
UNIT 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
Output voltage, Vo 5.5 5.5 v 
High-level output current, I OH -40 -40 mA 

Low-level output current, loL 40 40 mA 

Operating free-air temperature, TA -55 125 0 70 oe 

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

PARAMETER TEST CONDITIONSt MIN TV Pt 

V1H High-level input voltage 2 

V1L Low-level input voltage 

V1K Input clamp voltage Vee= MIN, l1=-12mA -1 

Vee= MIN, loH =-2mA DS7831,DS7832 2.4 3.1 

VoH High-level output voltage V1H = 2 V, loH = -5.2 mA DS8831,DS8832 2.4 3.0 

V1L=0.8V IOH = -40 mA 1.8 2.5 

VoL Low-level output voltage 
Vee= MIN, V1H=2V, IOL = 32 mA 0.26 
VtL = 0.8 V toL =40 mA 0.3 

VoK Output clamp voltage 
Vee =5 v, to= -12mA 

TA= 25°e to= 12 mA DS7831,DS8831 

toz 
Off-state (high-impedance-state) 

Vee= MAX, TA= 25°e 
Vo= 2.4 V 

output current Vo= 0.4 V 

It Input current at maximum input voltage Vee= MAX, Vt= 5.5 V 

l1H High-level input current Vee= MAX, V1 = 2.4 v 
l1L Low-level input current Vee= MAX, V1=0.4 v -1 

los Short-circuit output current§ Vee= MAX, Vo=O, TA= MAX -40 -70 

Ice Supply current Vee= MAX 50 

t For conditions shown as Ml N or MAX, use the appropriate value specified under recommended operating conditions. 
:!:All typical values are at TA= 25°C and Vee= 5 V. 

§Only one output should be shorted at a time, 

TEXAS INSTRUMENTS 
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MAX UNIT 

v 
0.8 v 

-1.5 v 

v 

0.4 

0.5 
v 

-1.5 v 
Vee+ 1.5 

40 

-40 
µA 

1 mA 

40 µA 

-1.6 mA 

-120 mA 

90 mA 



TY~ES DS7831, DS7832, DS8831, DS8832 
iiNf iJHiVfHS WITH 3-STATE OUTPUTS 

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

PARAMETER~ FROM 

tPLH 
2A or 3A 

tPHL 

tPLH 
2A or 3A 

tPHL 

tPLH 
1A or4A 

tPHL 

tpzH 
G1 or G2 

tpzL 

tPHZ 
G1 or G2 

tpLz 

~ tPLH =Propagation delay time, low-to-high-level output 
tPHL =Propagation delay time, high-to-low-level output 
tpzH =Output enable time to high level 
tpzL =Output enable time to low level 
tpHz =Output disable time from high level, 
tpLz = Output disable time from low level 

schematics of inputs and outputs 

TO 

2Y or 3Y 

(non inverting) 

2Yor 3Y 

(inverting) 

1Y or 4Y 

AnyY 

AnyY 

TEST CONDITIONS MIN TYP MAX UNIT 

Mode controls low, 10 25 

See Figure 11 12 25 
ns 

Mode controls high, 12 25 

See Figure 11 
ns 

15 25 

9 25 
See Figure 11 ns 

11 25 

CL= 50 pF, 12 22 
ns 

See Figure 13 14 27 

CL=5pr, 6 12 

See Figure 13 22 
ns 

15 

EQUIVALENT OF EACH INPUT TYPICAL OF DS7831, DS8831 OUTPUTS TYPICAL OF DS7832, 058832 OUTPUTS 

Vee----------- ____ ...,. __ .._ _ _.~vee 
.... ---0----0-----Vee 

INPUT----

------ 1on 
NOM 

------OUTPUT 

TYPICAL CHARACTERISTICS 
HIGH· LEVEL OUTPUT VOLTAGE 

=\" 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

> 3.5 ..,_+--+--+--+--+-1--+--+--+--i 
I 

t 312'--C,.-+-"~-+--+--+--+--+--+--i & 0.4 l-+-+---+--+-7i'--1"7'trt7"'-t---t---t 
!! 

~ 
&_ 2.5t-+-+-+""flil;:st:-t+r-r-·'T-"-l 

i 

8 2 
l 0.3 

l--+--+<--E-...+-->.!-l--+--+--+---1 

:s 1.51--+--+--+--+-++-l-++--1-\-1--i 
~ 0.2 ,__....., _ _._ __ 

~ 
'f 
:r 

~ 
~ 0.51--+--+--+---+---l-+--'l+--+--+---I 

~ 0.1 
> 

o.__...__.__.__,___.,__.._...__.__.__, 

g -20 -40 -60 -80 -100 
IOH-Output Current-mA 

FIGURE1 
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20 40 60 80 
IOL -Output eurrent-mA 

FIGURE2 

100 

OUTPUT 
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TYPES OS7831, DS7832, DS8831, OS8832 
LINE DRIVERS WITH 3-STATE OUTPUTS 

TYPICAL CHARACTER IST1cst 

OFF-STATE OUTPUT CURRENT 
vs 

OUTPUT VOLTAGE 

SUPPLY CURRENT 
vs 

FREOUENCV 
50 

<( 40 

~ 30 

J I 
Vcc:1"5 v 

D57831, D58831-.., [ 

TA• 125A~ 

eo 
v~~ -'sv Ullllll 
No load 11l. 1-H 70 

J 20 

jTA•25°c-... ~ 60 

i 50 

TA• 25°C 
All channels swill!!~~ 

I-+-TA•
1
-55:c::::i 

l .1 J. J 
)J I: 

1-1 & 10 

DS7832, DS88327° 
d 40 

J 30 

I-8 
~ -10 

~ -20 
0 
J... -30 
0 
- -40 

-50 

f-

TA· -55°c 

TA• 25°C 

T~·125°c 
_i _l 

t-' 
I 

~ 20 t-

10 t-

.............. 
-2 -1 0 1 2 3 4 5 6 7 8 

0 
0.01 

30 

0 

Vo-Output Voltage-V 

FIGURE3 

PROPAGATION DELAY TIMES 
vs 

FREE·AIR TEMPERATURE 
(DRIVERS 2 AND 3 ONLY, NONINVERTING) 

Vee· 5v. 
Mode Control 11 V1 L• 
CL•50pF, 
RL•400U 
See Figure 11 

~ ~ 
p - -1--

IPLH 

I 

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

eo 

50 

f 
~ 40 
i: 
~ 
~ 30 

.g 
f 20 

l 
10 

0 

TA-Free·Air Temperature-°C 

FIGURES 

PROPAGATION DELAY 
vs 

LOAD CAPACITANCE 
!AVERAGE FOR ALL DRIVE RSI 

~mu111 
1-RL•400U 

TA•25°C 
See Figure-11 

.A 

IPHL 
w 

1-I- ~~LH ~ ~ 

lli 
10 40 100 400 1000 4000 10000 

Ct -Load Capacitance-pf 

FIGURES 

30 

PROPAGATION DELAY TIMES 
VS 

FREE-AIR TEMPERATURE 
(DRIVERS 2 AND 3 ONLY. INVERTING) 

Vcc•5V, 
Mode Control at V1H. 

25 CL• 50 pF, 

f ~~ ~~~~e1:·1 
~201---t--+--,t---+--+---i~--~ 

i= r-.._ Ip THL I _, 
I15J--1--t-1 --""4'::::....;f-C=l=:~~L~V":::::::j 
.~ •~l~H 
i101--+---l...--;;;;.._~...--~-+--+~1---+---t 

l 
o~_.__...__.__..__.__~~~ 

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

FIGURE 6 

PROPAGATION DELAY IN DIFFERENTIAL MODE 
vs 

FREE-AIR TEMPERATURE 

30 Ve~· 5V 
CL• 5000pF, 

25 RL • 10012 4--'-+---lf---t----1 
f See Figure 12 

~201-4--+--+-~t---t--r--T-; 
~ IPHL _vV 
~ 151--~-~.+---i,,,..;~=-t-;---1 

.§ ~ i--i--r-i 101---+--+--+--+--',PLH ~ 

II: 

~75 -50 -25 0 25 50 75 100 125 
TA-FreeAir Temperature-"C 

FIGURE 9 

0.1 

H 

10 
t-Frequency-MHz 

100 

FIGURE4 

30 

0 

PROPAGATION DELAY TIMES 
vs 

FREE-AIR TEMPERATURE 
IDRIVERS1 AND40NLYI 

Vee· 5~ 
Ct• 50 pF, 
RL•400U 
See Figure 11 

IPHL --l.-

JLH 

-75 -so -25 0 25 50 75 100 125 
TA-Free-Air Temperature-°C 

FIGURE 7 

ORIVER OUTPUT ENABLE AND OISASLE TIMES 
VS 

FREE-AIR TEMPERATURE 

o.___._ _ _.___.__...___. _ _.___._~ 
-75 -50 -25 0 25 50 75 100 125 

TA-Free-Air Temperature-°C 

FIGURE 10 

toata for free-air temperature below 0°C and above 70°C are applicable to 057831 and 057832 circuits only. 
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TYPES DS7831, DS7832, DS8831, DS8832 
i.iii~ uiiivtiiS wilii ~-STATE OUf PiffS 

PARAMETER MEASUREMENT INFORMATION 

TEST 
POINT liV 

Ct•50pF l' ISHNottAI 

LOAD CIRCUIT 

ISH Nott Bl 

:IA/3A 
INPUT------t 

IA/4A 

vcc 

MC Vee 

GND 

TEST CIRCUIT 

:IY/3Y 

IY/4Y Ct• 5000pF 

--tf i.-- < Ii ns 
I I 

90'4~:-------3V 

I I 
~ j.-<Sns --... r"Sns 

I 

INVERTED 
OUTPUT 

I 
I 
I 
I 

'PlH I• 
NONINVEATEO 

OUTPUT 

UV I 

I IO'!I. ov 

~ IPLH VQH 

I 

I -----'!'-1 ---------vol 
•I lt---tt- IPHl f·· \:----•OH 

-----'· · Vol 

VOLTAGE WAVEFORMS 

INPUT 

Voe 

I I I 
I 

90'!1. 90'!I. 1' 11 
-+ -uv 1.SV 

I 
I 1' 10'!1. I IO'!I. 

I I 
I I 

-ti -ti 
I I 

VOLTAGE WAVEFORMS 

FIGURE 11- tPLH and 'PHL• SINGLE-ENDED MODE FIGURE 12-tPLH and tPHL• DIFFERENTIAL MODE 

VOLTAGE WAVEFORMS 

FIGURE 13-ENABLE AND DISABLE TIMES 

NOTES: A. CL Includes probe and job capacitance. 
B. All diodes are 1 N916 or 1 N3064, 

TEST 
POINT 

LOAO CIRCUIT 

Vee 

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 

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

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

0-- OS8831or 
0$8832 

~ P:_ -
SN7442A I! %0S88310I DECODER 

%058832 -
I 
I 

- t--1 H ~ 0--t-"1 OS8831or 

~ ~ 
0$8832 

- Cl r- - OS8831or 

r- lr:)-
0$8832 -

oecooe'R t-

1 r-
- f-

r- ~%DS8831or 
%058832 

- r-
I r-

FIGURE 16-USING TWO 4·LINE·T0·10·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 RT should be approximately equal to the characteristic Impedance of the transmission line. 
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I INTERFACE 
f'IDl'lllT~ -··· .... -·. -

• Driver Inputs Compatible with TTL and 
MOS Circuitry 

• Driver Outputs Stay Off During 
Power Up and Power Down 

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

• Designed for Interchangeability with 
Motorola MC3446 

• Meets IEEE Standard 488-1975 

TYPE MC3446 
n11Ann11n1r ftll~ Tna .. nnr1111rn 
U.Ul"IU llU r LI; uu~ I nKl1-'>l# Cl v c n 

BULLETIN NO. DL-S 12492, JANUARY 1977 - REVISED AUGUST 1977 

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

4R 4B 40 4S 30 3B . 3R 

description 

These circuits are quadruple, single-ended line 
transceivers designed for bidirectional flow of data 
and instructions. The bus terminal characteristic 
complies with paragraph 3.5.3 of IEEE Standard 488 
(see Figure 3). Each driver output is tied to the 
junction of an internal voltage divider that sets the 
no-load output voltage and provides bus termination. 
The driver outputs are guaranteed to be "off" during 
power up and power down if either input is high. The 
receivers feature 950 millivolts typical hysteresis for 
noise immunity. 

1R 1B 10 1,2,JS 20 28 

R1 • 2.4 kn NOM, R2. 5 kn NOM 

The MC3446 is characterized for operation from 0°C 
to 70°C. 

schematics of inputs and outputs 

EQUIVALENT OF EQUIVALENT OF EACH 
DRIVER AND 

STROBE INPUT 
DRIVER OUTPUTS/RECEIVER INPUTS 

D 
OR 
s 

BUS 
-- -- ___ .._ __ ..... ___ Vee 

2.4 kn 
NOM 

13.6 kn 
NOM 

...... s 
H 

H 

TEXAS INSTRUMENTS 
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FUNCTION TABLE 

(TRANSMITTING) 

INPUTS OUTPUT 

s 
L 

L 

D B 

H H 

L L 

FUNCTION TABLE 

(RECEIVING) 

R 

H 

L 

INPUTS OUTPUT 

B D R 

H x H 

L x L 

RECEIVER OUTPUTS 

~----+---+--Vee 
440 n 20 kn 
NOM NOM 
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TYPE MC3446 
QUADRUPLE BUS TRANSCEIVER 

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

Supply voltage, Vee (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: N Package 

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

.. 7V 

. 5.5V 
150mA 
830mW 

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 package, MC3446 chips are glass-mounted, 

recommended operating conditions 

MIN NOM 

Supply voltage, Vee 4.75 5 

High-level output current, loH Receiver 

Driver 
Low-level output current, IOL 

Receiver 

Operating free-air temperature, TA 0 

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

PARAMETER TEST CONDITIONS MIN TY Pt 

V1H High·level input voltage DorS 2 

V1L Low-level input voltage D orS 

V1K Input clamp voltage D orS 11 =-12 mA 

VT+ 
Positive-going input 

threshold voltage 
B 1.5 1.8 

VT-
Negative-going input 

B 0.6 0.85 
threshold voltage 

VT+ - VT- Input hysteresis B 400 950 

VoH High·level output voltage 
B V1H = 2.4 V, IOH =O 2.5 3.3 

R V1H=2V, IOH =-400µA 2.4 

Vol Low-level output voltage 
B V1L = 0.8 V, IOL =48 mA 

R VJL = 0.8 V, IOL =8 mA 

VJH = 2.4 V, Vo= 5.5V 

IO(bu:) Bu$ current B V1H = 2.4 V, Vo=5V 0.7 

V1H = 2.4 V, Vo=0.4V -1.3 

VoK Output clamp voltage B lo= -12 mA 

11 
Input current at maximum 

input voltage 
D orS V1=5.5 V 

l1H High-level input current D orS V1H = 2.4 V 5 

l1L Low-level input current D orS Vee c 5 v. V1L = 0.4 V, TA= 25°e 0.2 

ios Short·circuit output current R V1H = 2 V 4 

•eeH Supply current, all outputs high No load 10 

leeL Supply current, all outputs low No load 32 

t All typical values are at Vee• 5 V, TA• 25°e. 

TEXAS INSTRUMENTS 
INCORPORATED 
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MAX UNIT 

5.25 v 
-0.4 mA 

48 

8 
mA 

70 oe 

MAX UNIT 

v 
0.8 v 

-1.5 v 

2 v 

1.1 v 
mV 

3.7 v 
0.4 

0.4 
v 

2.5 

mA 

-3.2 

-1.5 v 

1 mA 

20 µA 

0.36 mA 

14 mA 

19 mA 

39 mA 



TYPE MC3446 
uuiHinuFi.c aus inA~SCEivEii 

switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER FROM TO TEST CONDITIONS MIN MAX 

tPLH 
Propagation delay time, 

40 
low-to-high-level output 

D B 

tPHL 
Propagation delay time, 

50 
high-to-low-level output See Figure 1 

tPLH 
Propagation delay time, 

50 
low-to-high-level output 

Propagation delay time, 
s B 

tPHL 
high-to-low-level output 

50 

tPLH 
Propagation delay time, 

50 
low-to-high-level output 

Propagation delay time, 
B R See Figure 2 

tPHL 40 
high-to-low-level output 

PARAMETER MEASUREMENT INFORMATION 

RECEIVER OUTPUT 
OPEN 

STROBE or ORI VER 
INPUT MONITOR 

PULSE 

r----, 
---..rr I +5V 

I 
I 1oon 

I 
GENERATOR 1-----.--~ I OUTPUT 

(See Note A) I >-4 ........ ,------ (BUS) 

son 
L ____ .J 

50pF 
(See Note Bl 

TEST Cl RCUIT 

INPUT 

OUTPUT 

VOLTAGE WAVEFORMS 

UNIT 

ns 

ns 

ns 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: tw = 100 ns, PAR • 1 MHz, tr<; 10 ns, tf"' 10 ns, 

Zout"" 50 n. 
B. This value includes probe and jig capacitance. 

FIGURE 1 
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TYPE MC3446 
QUADRUPLE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

PULSE 

INPUT (BUS) 
MONITOR 

GENERATOR to--,....~....,--1 
(See Note Al 

TEST CIRCUIT 

+5V 

OUTPUT 
(RECEIVER) 

(See Note C) 

OUTPUT 

50% 

---ov 
r--tPHL 

I 
------1---VoH 

I 

VOLTAGE WAVEFORMS 

NOTES: A. The Input pulse Is supplied by a generator having the following characteristics: tw • 100 ns, PAR • 1 MHz, tr < 10 ns, tf < 10 ns, 

Zout"" 50 n. 
B. This value includes probe and jig capacitance. 
C. All diodes are 1 N916 or 1 N3064. 

FIGURE2 

TYPICAL CHARACTERISTICS 

DRIVER OUTPUT CHARACTERISTICSt RECEIVER TRANSFER CHARACTERISTICS 

<t: 
y ... 
r:: 
~ 
~ 

CJ 

"' :l 
m 

-k 
::I 
.c 
§ 

V0 -Driver Output Voltage-V 

FIGURE 3 

6 

5 

> 
I 4 Cl> 
Cl 

~ 
0 
> 3 ... 
::I e 
::I 
0 2 I 
0 
> 

0 
0 0.5 

tconditions for typical curve ere Vee~ 5 V, TA• 2s0 c. 

TEXAS INSTRUMENTS 
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• •1 
Vee= 5V 
lo=O ~ 
TA= 25°C 
J 1 

1.5 2 2.5 3 3.5 4 

V1-lnput Voltage-V 

FIGURE4 



• INTERFACE 
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TYPE MC3486 
uuAunuri.c i.iiic ntCti'Vtii WiTH 3-STATt OUTPUT 

BULLETIN NO. DL-S 12748, JUNE 1980 

• Meets EIA Standards RS-422A and RS-423A 
and Federal Standards 1020 and 1030 

• Three-State, TTL-Compatible Outputs 

• Fast Transition Times 

• Operates From Single 5-Volt Supply 

• Designed to be Interchangeable with 
Motorola MC3486 

description 

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

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

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

schematics of inputs and outputs 

JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

3.4 
4Y ENABLE 3V Vee 48 4A 3A 

1B 1A 1V 1,2 2V 2A 28 
ENABLE 

FUNCTION TABLE (EACH RECEIVER) 

DIFFERENTIAL INPUTS 
ENABLE 

A-B 

VJD ;;io 0.2 V H 

-0.2 V < VJD < 0.2 V H 

Vm .s;; -0.2 V H 
Irrelevant L 

H • high level, L • low level, Z • high-Impedance (off), 

? • Indeterminate 

38 

GND 

OUTPUT 
y 

H 

7 
L 

z 

EQUIVALENT OF EACH INPUT 
EXCEPT OUTPUT ENABLE 

EQUIVALENT OF OUTPUT ENABLE TYPICAL OF ALL OUTPUTS 

Vcc--------4.-----.---

OUTPUT..,._...,.--1 
ENABLE 

8.3 kil 
NOM 

Copyright© 1980 by Texas Instruments Incorporated 
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TYPE MC3486 
QUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT 

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

Supply voltage, Vee (see Note 1) 
Input voltage, A or B inputs ......•••.••.•.•.......•.••....•....•.•.•....••..••... 
Differential input voltage (see Note 2) .•••••••••••••.••.•••.•••••..•••..•.•..•...•.•• 
Enable input voltage ....••••••••••••••••••.•••••••••.••••••.••••••••••.•••••••• 

av 
±15 v 
±25V 

av 
Low-level output current . • . . . . . . • . . . . . . . . . . . . • . • • . . • . . . • . . . • . . . . . . • • • • . • • • • • • • • 50 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): J Package . • • • • • • • 1025 mW 

N Package • . • . • • • • 1150 mW 
Operating free-air temperature range • • • • • • • • • • • . . • • . . . . • • • . . . • • • . . . . . . . • . . . . . . • . 0°C to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • • • . • • . . . • • • • • • • -65°C to 150°C 
Lead' temperature 1 /16 inch (1,6 mm) from case for 60 seconds: J Package • , , ••• , • , • , • , , • , , ••• , , , 300°C 
Lead temperature 1/16 inch (1,6 mm) 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. Differential-input voltage is measured at the nonlnvertlng Input with respect to the corresponding Inverting Input. 
3. For operation above 25° C free-air temperature, derate the J package at the rate of 8.2 mWf C and the N package at the rate of 

9.2 mwtc. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, Vee 4.75 5 5.25 v 
Common-mode input voltage, Vic ±1 v 
Differential input voltage, V10 ±6 v 
Operating free-air temperature, TA 0 70 oc 

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

PARAMETER TEST CONDITIONS MIN MAX UNIT 

VTH Differential-input high-threshold voltage Vo= 2.7 V, lo= -0.4 mA 0.2 v 
VTL Differential-input low-threshold voltage Vo=0.5V, lo= 8 mA -o.2t v 
V1H High-level enable input voltage 2 v 
V1L Low-level enable input voltage 0.$ v 
V1K Enable-input clamp voltage l1=-10mA -1.5 v 

VQH High-level output voltage 
V10* = 0.4 V, lo= -0.4 mA, 

See Note 4 and Figure 1 
2.7 v 

VQL Low-level output voltage 
V10* = -0.4 V, lo=8mA, 

See Note 4 and Figure 1 
0.5 v 

loz High-impedance-state output current 
V1L = 0.8 V, V10 = -3 V, Vo= 2.7 V 40 

V1L = 0.8 V, V10 = 3 V, Vo=0.5V -40 
µ.A 

V1 = -10 v -3.25 

l1B Differential-input bias current 
Vee= 0 V or 5.25 V, V1 = -3 v -1.5 

mA 
Other inputs at 0 V V1 =3 v 1.5 

V1=10V 3.25 

l1H High-level enable input current 
V1=5.25 v 100 

V1=2.7V 20 
µ.A 

l1L Low-level enable input current V1=0.5 v -100 µ.A 

las Short-circuit output current V10=3V, Vo =O V, See Note 5 -15 -100 mA 

Ice Supply current V1L=OV 85 mA 

fThe algebraic convention, where the least-positive {most-negative) limit is designated as minimum, ls used in this data sheet for threshold 
voltages only. 
NOTES: 4. Refer to EIA Standards RS-422A and RS-423A for exact conditions. 

5. Only one output at a time should be shorted. 
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TYPE MC3486 
iliJADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT 

switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tPHL 
Propagation delay time, high·to·low-

28 35 
level output 

CL• 15 pF, see Figure 2 

tPLH 
Propagation delay time, low·to·high-

27 30 
level output 

tpzH Output enable time to high level 13 30 

tpzL Output enable time to low level 
CL .. 15 pF, see Figure 3 

20 30 
tPHZ Output disable time from high level 26 35 

tPLZ Output disable time from low level 27 35 

PARAMETER MEASUREMENT INFORMATION 

GENERATOR 
(see Note A) 51 n 

1.5V---

2 v----------' 
TEST CIRCUIT 

FIGURE 1-V OH' VOL 

OUTPUT INPUT 

1.5V 

I 
I . I 
! I 

tPLf1 ~ 

I 

OUTPUT 

I loH . (-) 

I 
I ov 
k-"f- tPHL 

I 
-----1---VoH 

I 

VOLTAGE WAVEFORMS 

ns 

ns 

ns 

ns 

ns 

ns 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PAR• 1 MHz, duty cycle .. 50%, tr,. tf .. 6 ns. 
B. CL includes probe and stray capacitance. 

FIGURE 2-PROPAGATION DELAY TIMES 
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TYPE MC3486 
QUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT 

PARAMETER MEASUREMENT INFORMATION 

GENERATOR 
(see Note Al 

SW1 
r-------- -1 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

'---------- _J 

5kn 

I CL= 

15 pF 
-= (see Note Bl 

TEST CIRCUIT 

INPUT 

OUTPUT 

'PzH 
3V 

1.5 SW1to1.5 V 
I SW2open '-----'i _ _ _ o v SW3 closed 

--.1 j.-tpzH 
I 

\ .. v=-:-vvoH 

'----L-=.-=. : ,0 v 

3V 

INPUT 

OUTPUT 

3V 

INPUT 

OUTPUT 

(see Note Cl 

I SW1 to -1.5 V ----·-1--- OV SW2closed 
I SW3open 

-+t j4-tpzL 

j _ --4.5V 

1.5V 

Vol 

3V 

SW1 to-1.5V 
SW2 closed 

...._ _______ 
0 

V SW3 closed 

I 
1+-tPLZ 

I ---1.3V 
I/' \. 

/--0.5V\_ 
------~. Vol 

VOLTAGE WAVEFORMS 

FIGURE 3-ENABLE AND DISABLE TIMES 

NOTES: A. The Input pulse ls supplied by a generator having tho following characteristics: PRR • 1 MHz, dutY cycle.., 50%, tr• tf • 6 ns. 
B. CL includes probe and stray capacitance 
C. All diodes are 1 N916 or equivalent. 
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• Meets EIA Standard RS-422A and 
Federal Standard 1020 

• Three-State, TTL-Compatible Outputs 

• Fast Transition Times 

• High-Impedance Inputs 

• Single 5-Volt Supply 

• Power-Up and Power-Down Protection 

• Designed To Be Interchangeable with 
Motorola MC3487 

description 

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

The driver outputs utilize 3-state circuitry to provide 
high-impedance states at any pair of differential 
outputs when the appropriate output enable is at a 
logic low level. Internal circuitry is provided to ensure 
a high-impedance state at the differential outputs 

TYPE MC3487 
OJJAORUPt~ mff~R~~TIAt U!'!E !:!!~!'.!E~ 

WITH 3-STATE OUTPUTS 
BULLETIN NO. DL·S 12749, MAY 1980 

JOAN 
DUAL·IN·LINE PACKAGE (TOP VIEW) 

Vee 4A 

3,4 
OUTPUT 

4Y 4Z ENABLE 3Z 3Y 3A 

FUNCTION TABLE (EACH DRIVER) 

OUTPUT OUTPUTS 
INPUT 

ENABLE y 

H H H 

L H L 

z 
L 
H 

x L High-Impedance High-Impedance 

H =TTL high level X • irrelevant 

L "' TTL low level 

during power-up and power-down transition times, provided the output enable is low. The outputs are capable of 
source or sink currents of 48 milliamperes. 

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

The MC3487 is characterized for operation from 0°C to 70°C. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

Vee--------..... .------
22 kn 
NOM 

TYPICAL OF ALL OUTPUTS 

-----------------Vcq 

9!2NOM 

~----__,1-----1.,_-0UTPUT 

Copyright© 1980 by Texas Instruments Incorporated 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

57 



58 

TYPE MC3487 
QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 

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

Supply voltage, V cc (see Note 1) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • B V 
Input voltage • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 5.5 V 
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 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0°C to 70°C 
Storage temperature range • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • -65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: J package • • • • • • • • • • • • • • • • • • • • • • • 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: N package • • • • • • • • • • • • • • • • • • • • • • 260°C 

NOTES: 1. All voltage values, excep
0

t differential output voltage Voo. are with respect to the network gro~nd terminal. 
2. For operation above 25 C free-air temperature, derate the J package at the rate of 8.2 mW/ C and the N package at the rate of 

9.2 mwfc. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, Vee 4.75 5 5.25 
Operating free-air temperature, TA 0 70 

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

PARAMETER TEST CONDITIONS MIN MAX 

V1H High-level input voltage 2 

V1L Low·level input voltage 0.8 

V1K Input clamp voltage l1=-18mA -1.5 

l loH =-20mA 2.5 
VoH High-level output voltage V1L .. 0.8 V, V1H"'2V J loH = -48 mA 2 

VOL Low-level output voltage V1L = 0.8 V, VtH=2V, IQL =48mA 0.5 

tvool Differential output voltage RL = 100 .n, See Figure 1 2 

AIVool 
Change in magnitude of 

RL .. 100 .n, See Figure 1 :t0.4 
differential output voltage t 

Voe Common-mode output voltage:j: RL=100U, See Figure 1 3 

AIVocl 
Change in magnitude of 

RL = 100 .n, See Figure 1 :t 0.4 
common-mode output voltaget 

Vo=6V 100 
lo Output current with power off Vcc=OV 

Vo= -0.25 V -100 

High-impedance-state Output enables va~2.1v 100 
loz 

at 0.8 V Vo=0.5V -100 output current 

11 
Input current at maximum 

V1a5.5V 100 
input voltage 

tn1 High-level input current Vt= 2.7 V 50 

llL Low·levet input current Vt= 0.5 V -400 

tos Short-circuit output current§ Vt= 2 V -40 -140 

Supply current (all drivers) 
Inputs grounded, No load 105 

Ice 
Output enables at 2 V 85 

v 
oC 

UNIT 

v 
v 
v 

v 
v 

v 

v 
v 

v 

µ.A 

µ.A 

µ.A 

µ.A 

µ.A 

mA 

mA 

tA IVoo I and A IVocl are the changes In magnitude of Voo and Voe. respectively, that occur when the Input Is changed from a high level to 
a low level, 

t In E IA Standard RS-422A, Voe. which Is the average of the two output voltages with respect to ground, ls called output offset voltage, Vos· 
§only one output at a time should be shorted and duration of the short-circuit should not exceed one second. 
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TYPE MC3487 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

WITH 3-STATE OUTPUTS 

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

tPLH 

tPHL 

tTD 

tpzH 

tpzL 

tPHZ 

tPLZ 

PARAMETER TEST CONDITION MIN MAX UNIT 

Propagation delay time, low-to-high-level output 20 ns 

Propagation delay time, high-to-low-level output CL• 15pF, See Figure 2 20 ns 

Skew 6 ns 

Differential-output transition time CL=15pF, See Figure 3 20 ns 

Output enable time to high level 30 ns 

Output enable time to low level 
CL•50pF, See Figure 4 30 ns 

Output disable time from high level 25 ns 

Output disable time from low level 25 ns 

PARAMETER MEASUREMENT INFORMATION 

t sou 

Voo toe sou 

-

FIGURE 1-DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 

INPUT _j 1.5 y 

l..tPLH-.f 

1.5Vt--------:: 
1. ,) tpHL 1+- - - - -•VoH 

GENERATOR 
(See Note A) 

v OUTPUT I l.5V 
I I I 

uv\ I 1----VoL 

I Skew-rt 
.._tPLH--.f 

I voH 

_____ ,._5 v .. f _ ---voL 

I Skew~ 
li--tPHL--1 

\15V ZOUTPUT 

TEST CIRCUIT VOLTAGE WAVEFORM 

NOTES: A. The Input pulse ls supplied by a generator having the following characteristics: tr< 5 ns, tf < 5 ns, PAR• 1 MHz, duty cycle• 50%, 
z0 •son. 

B. CL Includes probe and stray capacitance. 
C. All diodes are IN916 or IN3064. 

FIGURE 2-PROPAGATION DELAY TIMES 
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TYPE MC3487 
QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH ·3-STATE OUTPUTS 

GENERATOR 
(See Note A) 

GENERATOR 
(See Note A) 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 

RL = 
100 n OUTPUT 

CL= 15 pF 
(See Note B) 

INPUT r-\_- -- 3 
V 

~ \__ov 
ti-o-.t ~ ~ 14-ti"o 

OUT~ 

VOLTAGE WAVEFORMS 

FIGURE 3-DIFFERENTIAL·OUTPUT TRANSITION TIMES 

TEST Cl RCU IT 

VOLTAGE WAVEFORMS 

OUTPUT ~av 
ENABLE 1.5 V 

INPUT O V :J !+-
tpz L I I 

OUT~PT I I 1 5 V SW1 closed 
I · SW2open 
I Vol 

tpzH~ ~ V 
I I OH 

OUTPUT 1.5 V SW1 open 
SW2 closed 

FIGURE 4-DRIVER ENABLE AND DISABLE TIMES 

NOTES: A. The Input pulse Is supplied by a generator having the foll owing characteristics: tr<; 5 ns, tf <; 5 ns, PAR • 1 MHz, duty cycle "'50%, 
Z 0 • 50 n. 

B. CL Includes probe and stray capacitance. 
C. All diodes are IN916 or IN3064, 
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I INTERFACE 
~IDl"lllT~ 
UlllUUllW' 

• P-N-P Inputs for Minimal Input 
Loading (200 µA Maximum) 

• High-Speed Schottky Circuitry t 
• 3-State Outputs for Driver and 

Receiver 

• Party-Line (Data-Bus) Operation 

• Single 5-V Supply 

• N8T26A Driver has 
48-mA Current Sink Capability 

• Designed to be Interchangeable 
with Signetics N8T26 and N8T26A, 
also Called 8T26 and 8T26A 

TYPES N8T26, NBT26A 
QUADRUPLE BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
BULLETIN NO. DL·S 12617, MAY 1978 - REVISED JULV'1980 

JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

OE 4R 4B 40 3R 3B 30 

RE tR 1B 10 2R 2B 20 GNO 

description 

The N8T26 and N8T26A are quadruple transceivers utilizing Schottky-diode-clamped transistors. Both the driver and 
receiver have three-state outputs. With p-n-p inputs, the input loading is reduced to a maximum input current of 
200 microamperes. These devices are capable of high switching rates into high-capacitance loads and are suitable for 
driving long bus lines. 

The N8T26 and N8T26A are characterized for operation from 0°C to 70°C. 

schematics of inputs and outputs FUNCTION TABLE (DRIVER) 

EQUIVALENT OF EACH INPUT 

Vee----------
5 kn NOM 

TYPICAL OF ALL OUTPUTS 

Vee 

OUTPUT 

Drivers: Req"' 35 H NOM 

Receivers: Req = 70 H NOM 

INPUT OUTPUT 

D DE B 

L H H 

H H L 

x L z 

FUNCTION TABLE (RECEIVER) 

INPUT OUTPUT 

B RE R 

L L H 

H L L 

x H z 
H = high level, L = low level, 

X = irrelevant, Z "' high impedance 

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

Supply voltage, V cc (see Note 1) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • 7 V 
Input voltage •.•.••.••••.•••••.•.••.•••••.•••••••• , •••••• , , ••••••••• , , • • • • • • • 5.5 V 
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 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0°C to 70°C 
Storage temperature range • • • . . • . . . . • . . . . . . . . . • . . . • . . . . • • . • • • • • • • • • • • . • • . . -65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: J package •••••• , • , , • • • • . . • • • • • • . 300°C 
Lead temperature 1/16 inch (1,6 mm) 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, derate the J package at the rate of 8.2 mwfc and the N package at the rate of 
9.2 mW/°C. 

Copyright© 1980 by Texas Instruments Incorporated 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

t Integrated Schottky-Barrierdiode
clamped transistor is patented by 
Texas Instruments. U.S. Patent 
Number 3,463,975. 
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TYPE.NBT26 
QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUTS 

N8T26 recommended operating conditions 

MIN 

Supply voltage, Vee 4.75 

Driver, B 
High-level output current, loH 

Receiver, R 

Low-level output current, loL 
Driver, B 

Receiver, R 

Operating free-air temperature, TA 0 

N8T26 electrical characteristics over recommended operating free-air temperature and 
supply voltage ranges {unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN 

V1H High-level input voltage B, D, DE, RE 2 

V1L Low-level input voltage B, D, DE, RE 

V1K Input clamp voltage 8, D, DE, RE 11 =-5 mA 

VoH High-level output voltage 
B V1H = 2V, V1L = 0.85 V, loH '"-10mA 2.6 

R VJL = 0.85 V loH =-2mA 2.6 

Vol Low-level output voltage 
B V1H=2V, IOL'"40mA 

VJL = 0.85 V, R VJH = 2 V, loL= 16mA 

loz 
Off.state (hlgh·impedance B,R DE at 0.85 V Al: at 2 V, Vo= 2.6 V 

state) output current R ITT at 2 v, Vo= 0.5 V 

llH High-level input current D, DE, RE V1=5.25V 

llL Low-level input current B, D, DE, ITT V1=0.4V 

las Short-circuit output current§ 
B -50 

Vee"' 5.25V 
-30 R 

Ice Supply current Vee· 5.25 v, No load 

N8T26 switching characteristics, Vee= 5 V, TA= 25°C 

PARAMETER FROM TO TEST CONDITIONS MIN 

tPLH Propagation delay time, low·to·high·level output 
CL• 30pF, 

Propagation delay time, high·to-low-level output 
B R See Figure 1 

tpHL 

tPLH Propagation delay time, low-to·high·level output 
D CL"' 300pF, B See Figure 2 

tPHL Propagation delay time, high·to·low·level output 

tpLz Output disable time from low level 'RE R CLa30pF, See Figure 3 
tpzL Output enable time to low level 

tPLZ Output disable time from low level 
DE B CL •300 pF, See Figure 4 

tpzL Output enable time to low level 

t All typical values are at TA• 25°e and Vee .. 5 V. 
§only one output should be shorted at 11 time, and duration of the short circuit should not e)(ceed one second. 

TEXAS INSTRUMENTS 
INCORPORATED 
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NOM MAX UNIT 

5 5.25 v 
-10 

-2 
mA 

40 

16 
mA 

70 oc 

TY Pt MAX UNIT 

v 
0.85 v 
-1 v 

3.1 

3.1 
v 

0.5 

0.5 
v 

100 

-100 
µ.A 

25 µ.A 

-200 µ.A 

-150 

-75 
mA 

87 mA 

TYP MAX UNIT 

8 18 

7 10 
ns 

14 20 

12 20 
ns 

9 17 
ns 

15 30 

20 43 

20 38 
ns 



TYPE N8T26A 
UUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUTS 

0 

N8T26A recommended operating conditions 

MIN 

Supply voltage, Vee 4.75 

Driver, 8 
High-level output current, loH 

Receiver, R 

Driver, 8 
Low-level output current, loL 

Receiver, R 

Operating free-air temperature, TA 0 

N8T26A electrical characteristics over recommended operating free-air temperature and 
supply voltage ranges (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN 

V1H High-level input voltage 8,D,DE,ITT 2 

V1L Low-level input voltage 8,D,DE,RE 

V1K Input clamp voltage 8, D, DE, RE 11 =-12mA 

8 V1H = 2V, V1L = 0.85 V, loH=-10mA 2.6 

VoH High-level output voltage V1L = 0.85 V IQH =-2mA 2.6 
R 

V1L = 0.85 V IQH =-100µA 3.5 

8 V1H=2V, loL=48mA 
VoL Low-level output voltage 

R V1H=2V, V1L = 0.85 V, loL = 20mA 

Off-state (high-impedance 8,R DE at 0.85 V RE at 2 V, Vo= 2.6 V 
loz 

state) output current 8,R DE at 0.85 V, RE at 2 V, Vo=0.5V 

l1H High-level input current D, DE, RE V1=5.25 v 
8, D, DE,RE V1=0.4 V 

l1L Low-level input current 
D V1=0.4 v. DE at 0.85 V 

Short-circuit output current§ 
8 -50 

las Vee· 5.25 v 
R -30 

ice Supply current Vee= 5.25 v, No load 

N8T26A switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER FROM TO TEST CONDITIONS MIN 

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

Propagation delay time, high-to-low-level output 
B R CL•30pF, See Figure 1 

tPHL 

tPLH Propagation delay time, low-to-high-level output 
D 8 CL= 300 pF, See Figure 2 

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

tPLZ Output disable time from low level 
RE 

Output enable time to low level 
R CL•30pF, See Figure 3 

tpzL 

tPLZ Output disable time from low level 

Output enable time to low level 
DE 8 CL• 300 pF, See Figure 4 

tpzL 

t All typical values are at TA• 25°e and Vee• 5 V. 
§Only one output should be shorted at a time, and duration of the short circuit should not exceed one second. 

TEXAS INSTRUMENTS 
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NOM MAX UNIT 

5 5.25 v 
-10 

-2 
mA 

48 

20 
mA 

70 oc 

TY Pt MAX UNIT 

v 
0.85 v 
-1 v 

3.1 

3.1 v 

0.5 v 
0.5 

100 

-100 
µA 

25 µA 

-200 

-25 
µA 

-150 
mA 

-75 

87 mA 

TYP MAX UNIT 

8 14 

7 14 
ns 

12 14 

10 14 
ns 

7 15 

12 20 
ns 

14 20 

17 25 
ns 
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TYPES N8T26, N8T26A 
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

Vee 2.6V 

TEST 
POINT s2n 

PULSE 
GENERATOR 

(see Note Al 

INPUT 

(see Note DI 
CIRCUIT A 
UNDER ._.---------~ .... --...-..-

TEST 
(see Note Bl D (all) 

OPEN 

GND 

TEST CIRCUIT 

--t J-- < 5 ns 

: 90% 
I 1.SV 

1.3kn CL= 30 pF 
(see Note Cl 

I i 103 ov 
i.---.rtPHL tPLH......._... 

---- I . v-i VoH 

OUTPUT ~-1._s_v~--------1-.5-~ 
- VoL 

VOLTAGE WAVEFORMS 

FIGURE 1-PROPAGATION DELAY TIMES FROM BUSTO RECEIVER OUTPUT 

2.6V Vee 2.6V 

TEST 3012 
POINT 

DE CIRCUIT B 
(see Note DI 

UNDER 
RE TEST 

PULSE (see Note Bl R (all) 260n CL= 300 pF 

GENERATOR OPEN (see Note Cl 

(see Note Al GND 

TEST CIRCUIT 

--I t--< 5 ns --t .....-< 5 ns I f 90% so%~ I - - - -2.6 v 
INPUT·~"' !.J"1.S V 1.5 v'\! 
~! 1+10% ov 

~tPHL tPLH~ 
\l

1 
._v-1 VoH 

OUTPUT ~-:s_v _________ 1_.s_7 
- VoL 

VOLTAGE WAVEFORMS 

FIGURE 2-PROPAGATION DELAY TIMES FROM DRIVER INPUT TO BUS 

NOTES: A. The pulse generator in Figures 1 and 2 has the following characteristic'>: PAR= 10 MHz, duty cycle= 50%, Zout"" 50 fi, 
B. All inputs and outputs not shown are open, 
C. CL includes probe and jig capacitance. 
D. All diodes are 1 N916 or 1 N3064. 
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TYPES NBT26, NBT26A 
i1UAfJHUPi.t BUS THANSCEiVERS WITH 3-STATE OUTPUTS 

PULSE 
GENERATOR 
(see Note Al 

PULSE 
GENERATOR 
(see Note Al 

PARAMETER MEASUREMENT INFORMATION 

2.6V Vee 

TEST 
POINT 

B (all) 
CIRCUIT 

RE UNDER R 
TEST 

D (all) (see Note Bl 
DE 

5kn 
(Probe) 

TEST CIRCUIT 

........ ~5ns 
,, ii'~------....: 
I 

INPUT : 1.5 v 
I _____ , - -• i I 

--91 14-tPLZ 

OUTPUT 

I -------
1 
I 

VOLTAGE WAVEFORMS 

5V 

2.4kn 

CL= 30 pF 
(see Note Cl 

FIGURE 3-RECEIVER ENABLE AND DISABLE TIMES 

vcc 5V 
2.6V 

TEST 
POINT 

D (all) 2.4 kU 
CIRCUIT 

RE UNDER B 
TEST 

R (all) DE (see Note Bl OPEN 

GND 5kn CL~ 300 pF 
(Probe) (see Note Cl 

TEST CIRCUIT 

....,._ .. 5 ns 

-9-0% ____ 9_0_% .. '--t-- - --- 2·6 v 
I 
I 

OUTPUT 

VOLTAGE WAVEFORMS 
FIGURE 4-DRIVER ENABLE AND DISABLE TIMES 

240U 

(see Note DI 

7011 

(see Note DI 

~OTES: A. The pulse generator in Figures 3 and 4 has the following characteristics: PRR = 5 MHz, duty cycle= 50%, Zout "" 50 .n. 
B. All inputs and outputs not shown are open. 

C. CL includes probe and jig capacitance. 

D. All diodes are 1 N916 or 1 N3064. 

TEXAS INSTRUMENTS 
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I INTERFACE 
l'IDt'lllT~ 
UlllUUI IV 

TYPES SN55107A, SN551078, SN55108A, SN551088, 
SN75107A, SN751078, SN75108A, SN75108B 

DUAL LINE RECEIVERS 

• High Speed 

• Standard Supply Voltages 

• Dual Channels 

• High Common-Mode Rejection Ratio 

• High Input Impedance 

• High Input Sensitivity 

• Differential Input Common-Mode 
Range of ±3 V 

• Differential Input Common-Mode 
Range of More than ±15 V 
Using External Attenuator 

• Strobe Inputs For Receiver Selection 

• Gate Inputs For Logic Versatility 

• TTL or DTL Drive Capability 

• High D-C Noise Margin 

• '107A and '1078 Have Totem-Pole Outputs 

• '1 OBA and '1088 Have Open-Collector Outputs 

• "8" Versions Have Diode-Protected Input 
Stage For Power-Off Condition 

BULLETIN NO. DL·S 12493, JANUARY 1977 

SN55107 A, SN551078, SN551 OBA, 
SN55108B ••• J DUAL-IN-LINE PACKAGE 

SN75107A,SN75107B,SN75108A, 
SN75108B ••• JORN DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

INPUT INPUT OUTPUT STROBE 
Vee+ Vee- 2A 2B NC 2Y 2G 

INPUT INPUT NC OUTPUT STROBE STROBE GND 
1A 1B 1Y 1G S 

NC-No internal connection 

FUNCTION TABLE 

DIFFERENTIAL 

INPUTS STROBES OUTPUT 

A-B G s v 
V10;;;. 25mV x x H 

x L H 

-25 mV < V10 < 25 mV L x H 

H H Indeterminate 

x L H 

V10.;;; -25 mV L x H 

H H L 

description 
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 Vee+ power supplies and may be operated with some of the Vee+ 
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 
INPUT 

"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, SN75107B, SN75108A, and SN751088 are characterized for 
operation from 0°C to 70°C. 

TEXASl~STRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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TYPES SN55107A, SN55107B, SN55108A, SN551088, 
SN75107A, SN751078, SN75108A, SN751088 
DUAL LINE RECEIVERS 
design characteristics 

The '107 A, '1078, '108A, and '1088 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. De 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 '107 A and '1078 
feature TTL-compatible active pull-up (totem-pole) outputs. The '108A and '1088 are also TTL-compatible, but 
feature an open-collector output configuration that permits the wired-AND iogic 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 de 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) 

_....__.__~.,_-.... _~.,_ ____ ... ____ ..... __ .. - - ---, 

•Ru 1 kn for '107A and '1078, 750 n for '108A and '1088, 

NOTES: A. Resistor values shown are nominal and in ohms, 

.. 
1.Gk 120!: 

'I 
400 4k 

......... ---_, 
--~ I 

.. ~ J 
r-_._-..r 
I "'4.. 
L -"""~~,-- 1 

(4, 9) OUTPUT y 

4.8 k 

760 
R' 

r-------------+-+----4t----------_.,..;...l7~l GND 

,__ __ _.. ______ ..,__-1-(5..;..., _Bl STROBE 

G 

TO OTHER RECEIVER 

B. Components shown with dashed lines in the output circuitry are applicable to the '107A and 1078 only, Diodes in series With the 
collectors of the differential Input transistors are short-circuited on '107A and '108A, 

TEXAS INSTRUMENTS 
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TYPES SN55107A, SN55107B, SN55108A, SN55108B, 
CU'1Ctn'1A 
-·•• v •v•nr 

~aJ"!Ctn"ln ~a1-.r""" a ina1"'lr•"""""' 
u1••i11UIU1 ~IWlillUUK, '"1111f;JIUOD 

DUAL LINE RECEIVERS 

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

Supply voltage Vee+ (see Note 1) 
Supply voltage Vee- ••••••••• • 
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) 

SN55107A,SN55107B 

SN55108A,SNS5108B 

MIN NOM MAX 

Supply voltage Vee+ 4.S s 5.S 

Supply voltage Vee- -4.5 -s -S.S 

Low-level output current, IQL -16 

Differential input voltage, V10 (see Note 6) -St 5 

Common-mode input voltage, Vic (see Notes 6 and 7) -3t 3 
Input voltage range, any differential input to ground (see Note 6) -St 3 

Operating free-air temperature, TA -55 125 

•• 7V 
-7V 
±6V 
±5V 
5.5V 

600mW 
• -55°e to 125°C 

0°C to 70°C 
-65°C to 150°C 

SN75107A,SN75107B 

SN7S108A,SN75108B UNIT 

MIN NOM MAX 

4.7S s S.2S v 
-4.75 -S -5.2S v 

-16 mA 

-St 5 v 
-3t 3 v 
-5t 3 v 

0 70 "c 

tTh11 algebraic convention, where the less positive (more negative) limlt Is designated as minimum, 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. 

2. Differential voltage values are at the non inverting (A) 
terminal with respect to the inverting (B) termlnal. 

3. Common·mode Input voltage Is the average of the 
voltages at the A and B Inputs. 

4. For operation of SN55107A, SN55107B, SN55108A, 
or SN 551 OSB above 70° C free-air temperature, refer 
to Dissipation De rating Curves Jn the Thermal. I nfor
mation section, which starts on page 21. In the J pack· 
age, these Series 55 chips are alloy-mounted; Series 75 
chips are glass-mounted. 

5. 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. 

6. The recommended combinations of Input voltages fall 
within the shaded area of the figure at the right. 

7. The common-mode voltage may be as low as -4 V 
provided that the more positive of the two inputs is 
not more negative than -3 V, 

RECOMMENDED COMBINATIONS 
OF INPUT VOLTAGES 

0 

-1 

-2 

-3 
-4 

-5 
-5 -4 -3 -2 -1 0 1 2 3 

lnput-B-to-Ground Voltage-V 

TEXAS INSTRUMENTS 
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TYPES.SN55107A, SN55107B, SN55108A, SN55108B, 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 
definition of input logic leveJst 

V10H High-level input voltage between differential inputs 

V10L Low-level input voltage between differential inputs 

V1H(S) High-level input voltage at strobe inputs 

V1L(S) Low-level input voltage at strobe inputs 

MIN MAX UNIT 

0.025 5 v 
-5 -0.025 v 

2 5.5 v 
0 0.8 v 

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:!: 

MIN TYP§ MAX MIN TYP§ MAX 

High-level A V10 = 5 V 30 75 30 75 
l1H t----1 Vee±= MAX 

input current 8 V10 = -5 V 30 75 30 75 

Low-level ~ V10 =-5 V -10 -10 
l1L input current 8 

Vee±= MAX 
V10 = 5 V -10 -10 

High-level input current Vee±= MAX, V1H(S) = 2.4 V 40 40 
l1H 

into 1G or 2G Vee±= MAX, V1H(S) =MAX Vee+ 1 1 

l1L 
Low-level input current 

Vee±= MAX, V1L(S) = 0.4 V -1.6 -1.6 
into 1G or 2G 

High-level input Vee±= MAX, V1H(S) = 2.4 V 80 80 
l1H current into S Vee±= MAX, V1H(S) =MAX Vee+ 2 2 

llL 
Low-level input 

Vee±= MAX, 
current into S 

V1L(S) = 0.4 V -3.2 -3.2 

VoH High-level output voltage 
Vee±= MIN, V1L(S) = 0.8 V, V10H = 25mV 

2.4 
IQH = -400 µA, Vic = -3 v to 3 v 

VQL Low-level output voltage 
Vee±= MIN, V1H(S) "'2 V, V10L =-25mV 

0.4 0.4 
IQL = 16 mA, Vic= -3 v to 3 v 

IQH High-level output current Vee±= MIN, VoH =MAX Vee+ 250 

ios 
Short-circuit 

Vee±= MAX -18 -70 
output current1' 

iccH+ 
Supply current from 

Vee±= MAX, TA=25°C 18 30 18 30 
Vee+. outputs high 

iccH-
Supply current from 

Vee± "'MAX, TA= 25°C 
Vee-. outputs high 

-8.4 -15 -8.4 -15 

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

§All typical values are at Vee+-= 5 V, Vee-'"' -5 V, TA• 25°C. 
~Not more than one output should be shorted at a time. 

switching characteristics, Vee±= ±5 V, TA= 25°e, see figure 1 

PARAMETER TEST CONDITIONS 

Propagation delay time, low-to·high-level output, AL= 390 n, CL= 50 pF 
tPLH(D) from differential inputs A and 8 AL= 390 n, CL=15pF 

Propagation delay time, high-to-low-level output, AL=390n, CL= 50 pF 
tPHL(D) 

from differential inputs A and 8 AL= 390 n, CL=15pF 

Propagation delay time, low-to-high-level output, RL = 390 n, CL= 50 pF 
tPLH(S) 

from strobe input G or S AL= 390 n, CL= 15 pF 

Propagation delay time, high-to-low-level output, AL= 390 n, CL= 50pF 
tPHL(S) 

from strobe input G or S AL= 390 n, CL= 15 pF 
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'107A, '1078 '108A, '1088 

MIN TYP MAX MIN TVP MAX 

17 25 

19 25 

17 25 

19 25 

10 15 

13 20 

8 15 

13 20 

UNIT 

µA 

µA 

µA 

mA 

mA 

µA 

mA 

mA 

v 

v 

µA 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 



TYPES SN55107A, SN55107B, SN55108A, SN55108B, 
~111s.1n1 A ~ll'JS:tn'Ja ~ 11'11:tna A c 11'11:tna n ••••..,•••"'• ~·•••••• .. , --•••w•vv~, V'•••v•vv ... 

DUAL LINE RECEIVERS 

PARAMETER MEASUREMENT INFORMATION 

DIFFERENTIAL 
INPUT 

PULSE 
GENERATOR 
(See Note Al 

STROBE 
INPUT 

(See Note Bl 

Vee-

lG s 

PULSE 
GENERATOR 

(See Note Al 

TEST CIRCUIT 

39011 

2G 

39011 

5011 

OUTPUT 

'107A, '1078 

I S pf 

':' See Note Cl 

INP~T ~oomv 1oomv 

----.----------· 200 mV 

I I I I ,,._ __ --" 

I I 
1--tp1--I 
I I 

STROBE I I 
INPUT I I 
G ors I I 

I --1 f--tpHL(D) 
tpLH(D) .., .... I I 

OU~UT ~·J1o-H-(S_)_-i _ _,j..V 

1.5 v 

VOLTAGE WAVEFORMS 

ov 

3V 

ov 

f-- tPHLIS) 

1~.~V ~OH 
L VoL 

NOTES: A. The pulse generators have the following characteristics: Zout • 50 n, tr• tf • 10 ± 5 ns, tp1 • 500 ns, PAR• 1 MHz, 
tp2 = 1 µs, PAR= 500 kHz. 

B. Strobe input pulse is applied to Strobe 1 G when inputs 1 A-1 B are being tested, to Strobe S when Inputs 1 A-1 B or 2A·2B 
are being tested, and to Strobe 2G when inputs 2A-2B are being tested. 

C. CL includes probe and jig capacitance. 

D. All diodes are 1 N916. 

FIGURE 1-PROPAGATION DELAY TIMES 
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TYPES SN55107A, SN551078, SN55108A, SN55108B, 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 

TYPICAL CHARACTERISTICSt 

> 
.. 4 

OUTPUT VOLTAGE 
V1 

DIFFERENTIAL INPUT VOLTAGE 

~ t---+--+-'Yr-...1--+''---1---1----1 

~ 
9 2....,.,._.___,,~---------t---1 
~ ~~~\~~lv 

TA· 2s
0 c 

o1:::::::t==±==t:::::~=±==t::=:±:~ 
-40 -30 -20 -10 10 20 30 40 

40 

35 

l!1 30 

... 
·* 

25 
1; 
~ 20 

.g 15 

J 10 

0 

V10-Differ1ntial Input Voltage-mV 

FIGURE2 

'107 A, '1078 
PROPAGATION DELAY TIME 

(DIFFERENTIAL INPUTS) 
VS 

FREE-AIR TEMPERATURE 

V~et· 1:t5V 
I- RL•3900 

CL• 50 pF 

1PLllDl ~ 
E p 

1PHL(Dl 

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

TA-Fru·Air T1mperatur11-•c 

FIGURES 

40 

35 

'107A, '1078 
PROPAGATION DELAY TIME 

(STROBE INPUTS) 
V1 

FREE·AIR TEMPERATURE 

Vee±· ±sv 
RL•3900 
CL• 50pF 

HIGH-LEVEL INPUT CURRENT 
INT01Aor2A 

VS 

FREE·AIR TEMPERATURE 

100 I T 
Vcet•±5V 

-
o...__.__..__.__..__.__.._~___, 

-75 -se -25 25 50 75 100 125 

TA-Free·Air Tmeperature-•c 

FIGURE3 

'108A, '1088 
PROPAGATION DELAY TIME 

LOW·TO-HIGH LEVEL 
(DIFFERENTIAL INPUTS) 

V1 

FREE·AIR TEMPERATURE 

-50 -25 0 25 50 75 100 125 

TA-fru·Air Temperature-•c 

FIGURES 
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35 
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1
PH1Sl 5 
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SUPPLY CURRENT, OUTPUTS HIGH 
vs 

FREE·AIR TEMPERATURE 

Vc~-~h 

•cc+ 
i-...r-
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'!_75 -50 -25 0 25 50 75 100 125 

0 

TA-Free·AirT1mpera1ure-•c 

FIGURE4 

'108A, '1088 
PROPAGATION DELAY TIME 

HIGH·TO·LOW LEVEL 
(DIFFERENTIAL INPUTS) 

VS 

FREE·AIR TEMPERATURE 

Vc~t • isv 
I-CL• 15pf 

RL139o1n~ 

~ ~ 

IL 7 
RL~ 19~n-'1 j_ 
Rl"J~onV 

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

TA-Free·Alr T1mperature-•c 

FIGURE7 
'108A, '1088 

PROPAGATION DELAY TIME 
(STROBE INPUTS) 

V1 

FREE·AIR TEMPERATURE 

vc1-isv 
l-RL•390!1 

CL• 15pF 

1 
l ~ 

tp~!Sl v L 

l -p K ..-
1PHi'.:°tSI 

l 
-75 -50 -25 25 50 75 100 125 -75 -50 -25 25 50 75 100 125 

TA-Fru·Air Temperature-•c TA-free·Air Temperature-•c 

FIGURES FIGURE 9 

tcata for temperatures below 0°C and above 70°C are applicable for Series 55 devices only. 
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TYPICAL APPLICATION DATA 

basic balanced-line transmission system 

DUAL LINE RECEIVERS 

The '107A, '1078, '108A, and '1088 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: 

VolFF::::: 1/2 IQ(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: 

DATAINPUT A 
B 

INHIBIT g 

data-bus or party-line system 

VorFF::::: IQ(on) • RT. 

DRIVER: 
SN55109A, SN55110A, 

SN75109A, SN75110A, 
SN75112 

TRANSMISSION LINE HAVING 
CHARACTERISTIC IMPEDANCE Zo 

RT' ZoJ2 

FIGURE 10 

STROBES 

RECEIVER: 
'107A, '1078, '108A, '1088 

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. 

DRIVERS: 
SN55109A, SN55110A, 
SN75109A, SN75110A, 

SN75112 

DATAINPUT : 

INHIBIT g 
LOCATION 1 

RECEIVER 1 RECEIVER 2 

y y 

LOCATION 2 

A 
B 

c 
D 

DRIVER 3 

LOCATION 3 

FIGURE 11 

A 
B 

c 
D 
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TYPES SN55107A, SN551078, SN55108A, SN55108B, 
SN75107A, SN751078, SN75108A, SN75108B 
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. 

SN55109A, SN55110A 
SN75109A, SN75110A 

SN75112 

INPUT 

INHIBIT 

A 

B 

c 
D 

R 

OUTPUT INPUT 

vo=-10 • R 

FIGURE 12 

•1 OBA, '108B dot-AND output connections 

The '108A, '1088 line receivers feature an open
collector-output circuit that can be connected in 
the dot-AND logic configuration with other similar 
open-collector outputs. This allows a level of logic to 
be implemented without additional logic delay. 

Vref 

'107A, '1078 
'108A, '1088 

STROBES 

OUTPUT 

OUTPUT 

DOT-AND 
CONNECTION For rules for such dot-AND connections, refer to the 

SN5401/SN7401 data sheet. 
SN5401/SN7401 or equivalent 

FIGURE 13 

increasing common-mode input voltage range of receiver 
The common-mode voltage range or CiviVR 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 ±10 V to ±15 V if some precautions are not taken to 
reduce ground and power supply noise, as well as crosstalk problems. When the receiver must operate in such 
conditions, input attenuators should be used to decrease the system common-mode noise to a tolerable level at the 
receiver inputs. Differential noise is also reduced by the same ratio. 

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

TYPICAL APPLICATION DATA 

increasing common-mode input voltage range of receiver, continued 
The ability of the receiver to operate with approxi
mately ±15 volts common-mode voltage at the inputs 
has been checked using the circuit shown in 
Figure 14. The resistors R1 and R2 provide a voltage 
divider network. Dividers with three different values 
presenting a 5-to-1 attenuation were used so as to 
operate the differential inputs at approximately 
±3 volts common-mode voltage. Careful matching 
of the two attenuators is needed so as to balance the 
overdrive at the input stage. The resistors used are 
shown in Table A. 

TABLE B -TYPICAL PROPAGATION DEl,-AYS FOR 

RECEIVER WITH ATTENUATOR TEST CIRCUIT 

SHOWN IN FIGURE 14 

TABLE A 

Attenuator 1: R 1 = 2 kn, R2 = 0.5 kn 

Attenuator 2: R1 = 6 kn, R2 = 1.5 kU 

Attenuator 3: R1 = 12 kn, R2 = 3 kn 

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

+16V} ~ 
+14V-y-

-16V 

+15V· 
OR 

-15V 

ONE 
ATTENUATOR 

DEVICE PARAMETERS 

tPLH 

'107A, '107B 

tPHL 

tPLH 

'108A, '1088 

tPHL 

5V 

+5 v 

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 2 

R1 

R3 • R 1 + R2 • Zof2 

FIGURE 15 

R1 + R2 >> Zo 
R3 • Zo/2 

INPUT TYPICAL 

ATTENUATOR (ns) 

1 20 

2 32 

3 42 

1 22 

2 31 

3 33 

1 36 

2 47 

3 57 

1 29 

2 38 

3 41 

Rl 

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, SN551078, SN55108A, SN551088, 
SN75107A, SN751078, SN75108A, SN75108B 
DUAL LINE RECEIVERS 

TYPICAL APPLICATION DATA 

increasing common-mode input voltage range of receiver, continued 

Zo 
RJ:-

2 

FIGURE 16 

ZQ 
R3=2 

To minimize the loading, the values of R 1 and R2 should be fairly large. Examples of possible values are shown in 
Table A. 

furnace control using the SN75108A 

BONNET 
TEMP 

SENSOR 

BLOWER ON 
CONTROL 

5V 

---.., 
1Y I TO "HEAT ON" 

P--t--..-- RELAY 
RETURN 

2Y TO BLOWER 
~-+-+-- RELAY 

28 I RETURN 

L--~~N.::_2 __ ...J 

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 

FIGURE 17-FURNACE CONTROL USING SN7510BA 

when the bonnet temperature cf 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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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 non inverting 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. 

window detector 

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

REPEATERS 

DfJA ~RECEIVER ~ RECEIVER r r::,~~A 

DATA 
IN 

CLOCK 
IN 

DRIVER 

STROBE 
CKT 

p p 

a. SINGLE-CHANNEL LINE 

RECEIVER DRIVER 

RECEIVER DRIVER RECEIVER 

p p 

b. MULTI CHANNEL LINE WITH STROBE 

FIGURE 18-RECEIVER-DRIVER REPEATERS 

STROBE 1 

DATA 
OUT 

REFERENCE 1 OUTPUT 1 

STROBE 1,2 

OUTPUT2 

REFERENCE2 

'=' STROBE2 

FIGURE 19-SN55107A SERIES RECEIVER AS A DUAL 
DIFFERENTIAL COMPARATOR 

SET 
UPPER 
LIMIT 

+5V -5V 5V 

UPPER 
~!......i--JVV..--J.-1~ LIMIT 

INDICATOR 

INPUT 
FROM 
TEST -----1-i-.--1...._ LOWER 

~'--+-'\J'.""'"""-J.-1~ LIMIT 
POINT 

POSITION 

1 
2 

3 
4 

MODE 
SELECTOR 

MODE SELECTOR LEGEND 

CONDITION 

OFF 

TEST FOR UPPER LIMIT 

TEST FOR LOWER LIMIT 

INDICATOR 

TEST FOR UPPER AND LOWER LIMITS 

FIGURE 20-WINDOW DETECTOR USING SN75108A 
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TYPES SN55107A, SN551078, 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 µs) 
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 Al'JD'ed with the positive-going pulses from the output of channel 1, which are reinverted 
in the 2N5449. 

µF 

1

250 

120 V TO 
220V 
60 HZ 

5-V 
ZENER 

THERMOSTAT 
SETTING 

FIGURE 21-ZERO-VOL TAGE SWITCHING TEMPERATURE CONTROLLER 
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TYPES SN55109A, SN55110A, 
SN75109A, SN75110A, SN75112 

DUAL LINE DRIVERS 
BULLETIN NO. DL·S 12334, DECEMBER 1975-REVISED JANUARY 1977 

SN55109A, SN55110A ••• J DUAL-IN-LINE PACKAGE 
SN75109A, SN75110A, SN75112 ••• JORN DUAL·IN·LINE PACKAGE 

(TOP VIEW) 
• Improved Stability over Supply Voltage 

and Temperature Ranges OUTPUT OUTPUT INH OUTPUT OUTPUT 

• Constant-Current Output 

• High Speed 

• Standard Supply Voltages 

• High Output Impedance 

• High Common-Mode Output Voltage Range 
(-3 V to 10 V) 

• TTL Input Compatibility 

• Inhibitor Available for Driver Selection 

-55°C to 125°C 0°C to 70°C OUTPUT 
J Package J or N Package FUNCTION 

SN55109A SN75109A 
6-mA Current 

Switch 

Vee+ 1Y 1Z Vee- D 2Z 2V 

SN55110A SN75110A 
12-mA Current 

Switch 
INPUT INPUT INPUT INPUT GND 

1A 1B 2A 2B 

SN75112 
27-mA Current 

Switch 

description FUNCTION TABLE 

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

LOGIC INPUTS 
INHIBITOR 

INPUTS 

A B c D 

x x L x 
x x x L 

L x H H 

x L H H 

H H H H 

OUTPUTS 

y z 
OFF OFF 

OFF OFF 

ON OFF 

ON OFF 

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 '11 OA, 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, 
IQ(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 millivolts 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} 

Vee+ 1141 

iNiie 13.41 

INH o-1'-'
1o ..... > -e--+-

INPUT A-'1-'-1'-'-5)_.__, 

INPUT e...:.12;.:..• .:..:.61~-.a 

GND -'l"'7l'--_.,-e-._--_, 

vee-.•1-11..;..1 _ _. ____ .,. 

W ... Vcc+bus 

"V ... V cc- bus 

TO OTHER DRIVER 

,-COMMONTOBoTHoRWERS - , 

L----------.J 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage, V cc+ (see Note 1) • • • • • • • • • • 7V 

-7V 
5.5V 

Supply voltage, V CC- . • • • • · • 
Input voltage (any input) • • • • • • • 
Output voltage (any output) • • • 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): J package • 

N package 
Operating free-air temperature, Series 55 

Series 75 • 
Storage temperature range • • • • 
Lead temperature 1 /16 inch fromcase for 60 seconds: J par.kage 
Lead temperature 1 /16 inch fromcase for 10 seconds: N package • • 

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

-5Vto12 V 
• •• 1025mW 

• • 1150 mW 
-55°C to 125°C 

• • • 0°C to 70°C 
• -65°Cto 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 21. 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) 

SN55109A, 

SN55110A 

MIN NOM MAX 

Supply voltage V CC+ 4.5 5 5.5 

Supply voltage Vee- -4.5 -5 -5.5 

Positive common-mode output voltage 0 10 

Negative common-mode output voltage 0 -3 

Operating free-air temperature, TA -55 125 

NOTE 3: When using only one channel of the line drivers, the other channel should be inhibited and/or its outputs grounded. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
SN55109A, 

PARAMETER TEST CONDITIONSt SN75109A 

MIN TYP:t: MAX 

V1H High-level input voltage 2 

V1L Low-level input voltage 0.8 

VIK Input clamp voltage Vee±= MIN, 11 =-12 mA -0.9 -1.5 

IO(on) On-state output current 
Vee±= MAX, Vo= 10 V 6 7 

Vee±= MIN, Vo =-3V 3.5 6 

lo(offl Off-state output current Vee±= MIN, Vo= 10 V 100 

11 
Input current at maximum A, B, or C inputs 

Vee±= MAX, V1=5.5V 
1 

input voltage D input 2 

l1H High-level input current 
A, B, or C inputs 

Vee±= MAX, V1 =2.4V 
40 

D input 80 

l1L Low-level input current 
A, B, or C inputs 

Vee±= MAX, 
-3 

D input 
V1 =0.4V 

-6 

Ice+( on) Supply current from V cc+ with driver enabled Vee±= MAX, 18 30 
A and B inputs at 0.4 V, 

Ice-Con) Supply current from V cc- with driver enabled C and D inputs at 2 V -18 -30 

Ice+( off) Supply current from Vee+ with driver inhibited Vee± =MAX, 18 

lcc-(off) Supply current from Vee- with driver inhibited A, B, C, and D inputs at 0.4 V -10 

tFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions. 
:l:All tYPical values are at V CC+= 5 V, V cc- .. -5 V, TA= 25°C. 

SN55110A, 

SN75110A 

MIN TYP:t: MAX 

2 

0.8 

-0.9 -1.5 

12 15 

6.5 12 

100 

1 

2 

40 

80 

-3 

-6 

23 35 

-34 -50 

21 

-17 

SN75109A, 

SN75110A, UNIT 

SN75112 

MIN NOM MAX 

4.75 5 5.25 v 
-4.75 -5 -5.25 v 

0 10 v 
0 -3 v 
0 70 oc 

-f 
< -a 
m 
en 

SN75112 
UNIT 

MIN TYP:t: MAX 

en 
z 
U'I 

2 v U'I -0.8 v Q 
co 

-0.9 -1.5 v 
27 36 

mA 
18 27 

100 µA 

.,,. 
en 
z 
U'I 

1 
mA 

2 

U'I --Q 
40 

80 
µA '!" 

-3 
mA 

-6 

en 
z ...... 

25 40 
U'I -mA Q 

-65 -100 co 
> 

30 
mA 

-32 

0 .. 
c en 
>z ,... ...... ... ~ - -zc 
mp. 
o en 
~z < ...... m U'I = :::: en N 
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TYPES SN55109A, SN55110A, SN75109A, SN75110A, SN75112 
DUAL LINE DRIVERS 

switching characteristics, Vee+= 5 V, Vee-= -5 V, TA= 25°e 

PARAMETER§ 
FROM TO 

(INPUT) (OUTPUT) 
TEST CONDITIONS MIN 

tPLH 
Aor B VorZ CL•40pF, 

tPHL 
RL •50.n, 

tPLH 
Cor D YorZ See Figure 1 

tPHL 

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

PARAMETER MEASUREMENT INFORMATION 

INPUT 
CORD 

INPUT 
AORB 

INPUT 
CORD 

I 
lPLH~ 

OUTPUT 
v 

OUTPUT 
z 

son 

I 
I 
I 
I 
I 
I 
I 
I 
I -

Vee+ 

I 
I 
I 

: 
' I 
' I 

OUTPUT 
v 

OUTPUT 
CL Z 

+To OTHER DRIVER 1 

--------i- -------J 

l40pF 

50% 

I 5()% 
I 

TEST CIRCUIT 

--------tw2-----~ 

50% 
I 

--------·' -:-------
' 

3V 

OV 

3V 

OV 

i'PLH - ~tPH~ off 

,,____J on 

off 

-1-------------------------- on 

_.. ..... tPLH 

VOLTAGE WAVEFORMS 

TVP MAX UNIT 

9 15 ns 

9 15 ns 

16 25 ns 

13 25 ns 

NOTES: A. The pulse generators have the following characteristics: Zout • 50 .n, tr a tf • 10 ± 5 ns, tw1•500 ns, PRR • 1 MHz, tw2 • 1 p.s, 
PRR .. 500 kHz. 

B. Ct. includes probe and jig capacitance. 
C. For simplicity, only one channel and the inhibitor connections are shown. 

FIGURE 1-PROPAGATION DELAY TIMES 

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

TYPICAL CHARACTERISTICS 

ON-STATE OUTPUT CURRENT 
vs 

NEGATIVE SUPPLY VOLTAGE 

SN55109A,SN75109A SN55110A,SN75110A 

vcc+=4.'s v 
14 

~ 

I T 
Vcc+=4.s v 

~ 6 
.!. c 
e 5 

Vo= -3 V ~ 

'TA•25°C ~ ~ ' 
12 E 

J. 
c: e 10 

r Vo =-3 V 
TA= 25°C 1 

8 
g_ 4 ... 
::J 
0 
$ 3 
~ 
~ c 
0 2 
I c 
.2 1 
9 

0 
-3 

I 
I 

:; 
() ... 
::J 

e-
::J 
0 
(I) 

if 
10 ... 
~ c: 
0 

1 
[Z 

I 
c 
0 

0 

-4 -5 -6 -7 

8 

6 

4 

2 

0 
-3 

1 
1 
f 

j_ 
y 

-4 -5 -6 
Vcc--Negative Supply Voltage-V Vcc--Negative Supply Voltage-V 

FIGURE 2 FIGURE 3 

SN75112 

Vcc--Negative Supply Voltage-V 

FIGURE4 
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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 utilize 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: Vo1FF::::::: 1/2 IQ(on) • RT 

High series line rnsistance \'Jill c<:U$C degradation cf the 
signal. However, line receivers such as the SN55107A, 
SN55108A, SN75107A, and SN75108A will detect signal 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: 
Vo1FF::::::: lo(on). RT 

DATA INPUT 
TRANSMISSION LINE HAVING 

CHARACTERISTIC IMPEDANCE Zo 
Rr = z012 

INHIBIT 

DRIVER 

data-bus or party-line system 

L 

FIGURES 

STROBES 

RECEIVER: 
SN55107A, SN75107A, 
SN55108A, SN75108A 

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 

STROBES STROBES 
RT 

RT LOCATION 2 

DRIVER 1 DRIVER 3 

DATA INPUT~ A 
B 

INHIBIT g c 
D 

LOCATION 1 LOCATION 3 

FIGURES 

TEXASlNSTRUMENTS 
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B 

c 
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RECEIVER 4 

DRIVER 4 

LOCATION4 

STROBES 
RT 

y 

RECEIVERS: 
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SN75107A, 
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SN75108A 



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 Z 

HIGH OFF ON +5V 
LOW ON OFF 

r-----, 
Vee+ 

INPUT ---t--A-t 

+2,5V B 

1/2 '109A, 
·110A, Vcc-I 

I 
1 ' GROUND orSN75112 _J 
'--~---

I 
TO OTHER 
LOGIC AND 

STROBE 
INPUTS 

INPUT PULS:Jl. 

SWITCH 

-5V 

ZERO VOLTS 

POSITION 1 2 

OUTPUTPU:fl _fl 

FIGURE 7-PULSE CONTROL CIRCUIT 

TEXAS INSTRUMENTS 
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TYPES SN55113, SN55114, SN55115, SN75113, SN75114, SN75115 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

BULLETIN NO. DL-S 11910, SEPTEMBER 1973-REVISED SEPTEMBER 1980 

LINE CIRCUITS 
featuring 

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

• Single 5-V Supply 

• Differential Line Operation 

• Dual Channels 

• TTL/DTL Compatibility 

additional features of SN55113 and 
SN75113 line drivers with three-state outputs 

additional features of SN55114 and 
SN75114 line drivers 

• High-Impedance Output State for • Designed to be Interchangeable with 
Party-Line Applications Fairchild 9614 Line Drivers 

• Short-Circuit Protection • Short-Circuit Protection of Outputs 

• High-Current Outputs • High-Current Outputs 

• Single-Ended or Differential 
AND/NANO Outputs 

• Clamp Diodes at Inputs and Outputs to 
Terminate Line Transients 

• 

• 
• 

Common and Individual Output • Single-Ended or Differential 
AND/NANO Outputs Controls 

Clamp Diodes at Inputs • Triple Inputs 

Easily Adaptable to SN55114 and 
SN75114 Applications 

additional features of 
SN55115 and SN75115 line receivers 

• Designed to be interchangeable 
with Fairchild 9615 Line Receivers 

• Individual Frequency 
Response Controls 

• ± 15 V Common-Mode Input 
Voltage Range 

• Optional-Use Built-In 130-n 
Line-Terminating Resistor 

SN55113, SN75113 Line Drivers 

• Individual Channel Strobes 

CONTENTS 

Description, Function Table, Schematic, and Maximum Ratings 
Recommended Operating Conditions and Electrical Characteristics 
Switching Characteristics and Parameter Measurement Information 
Typical Characteristics • • • , , , , , , • , • , , , • 

SN55114, SN75114 Line Drivers 
Description, Function Table, Schematic, and Maximum Ratings 
Recommended Operating Conditions, Electrical Characteristics and Switching Characteristics 
Parameter Measurement Information and Typical Characteristics 

SN55115, SN75115 Line Receivers 
Description, Function Table, Schematic, and Maximum Ratings , , 
Recommended Operating Conditions, Electrical Characteristics • 
Switching Characteristics, Parameter Measurement Information, and Typical Characteristics 

Typical Application Data • • • • • • • • • • • • • • • • • • • , • • • • • • , • • • 
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TYPES SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 

description 

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. 

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

2ZP 2ZS 2YS 2YP 2A 2C cc 

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 TABLE 
INPUTS OUTPUTS 

OUTPUT CONTROL DATA AND NANO 
c cc A st y z 
L x x x z z 
x L x x z z 

1ZP 1ZS 1YS 1YP 1A 18 

Y•AB 
positive logic: z • AB' 

1C GND 

H H L x L H Output is off when C or CC is low 
H H x L L H 
H H H H H L 

H • high level, L • low level, X = irrelevant, Z • high Impedance (off) 
ts input and 4th line of function table applicable only to driver number 1. 

schematic 

AND 
PULL-UP 

141 

1YP 

AND 
SINK 131 

OUTPUT 
1YS 

INPUT IB 
181 

OUTPUT 171 
CONTROL "'-'"---+-4 

IC 

._.. _ _.__,.__...;.;19;.;_I GND 

Ill NANO 
PULL-llP 
1ZP 

NANO 
121 SINK 

OUTl'UT 
1ZS 

t:;j1 · · · V CC bus tThese components common to both drivers. 
Resistor values shown are nominal and In ohms. 

absolute maximum ratings over operating free-air temperature (unless otherwise noted) 
Supply voltage, Vee (see Note 1) •••••• 
Input voltage • • . • • • • • • • • • • • • • • • • • 
Off-state voltage applied to open-collector outputs 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) • 
Operating free-air temperature range: SN55113 • • • • • 

SN75113 • • • • • • • 
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 are with respect to network ground terminal. 

7V 
5.5V 
12 v 

• • • 1 w 
-55°C to 125°C 

• • 0°C to 70°C 
-65°Cto 150°C 

300°C 
260°C 

2. For operation above 25°C free-air temperature, refer to Dissipation Oeratlng Curves In the Thermal Information section, which 
starts on page 21. 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 

REVISED SEPTEMBER 1980 

recommended operating conditions 

SN55113 SN75113 

MIN NOM MAX MIN NOM MAX 
UNIT 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
High-level output current, loH -40 -40 mA 

Low-level output current, IQL 40 40 mA 
Operating free-air temperature, TA -55 125 0 70 oe 

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

TEST CONDITIONSt 
SN55113 SN75113 

PARAMETER 
TVP:t: TVP:t: 

UNIT 
MIN MAX MIN MAX 

V1H High-level input voltage 2 2 v 
V1L Low-level input voltage 0.8 0.8 v 
V1K Input clamp voltage Vee= MIN, l1=-12mA -0.9 -1.5 -0.9 -1.5 v 

VoH High-level output voltage 
Vee= MIN, v1w· 2 v, IQH =-10mA 2.4 3.4 2.4 3.4 v 
V1La0.8V loH =-40mA 2 3.0 2 3.0 

Vol Low-level output voltage 
Vcc=MIN, V1H=2V, 

0.23 0.4 0.23 0.4 v 
V1L • 0.8V, loL =40 mA 

VoK Output clamp voltage Vce=MAX, lo =-40mA -1.1 -1.5 -1.1 -1.5 v 

VoH• 12V 
TA=25°e 1 10 

1 
Off-state open-collector TA= 125°e 200 

O(off) output current Vce•MAX 
TA= 25°C 1 10 

µ.A 

VoH • 5.25V 
TA= 70°C 20 

TA= 25°e, Vo= o to Vee ±10 ±10 

Off-state Vee· MAX, Vo =O -150 -20 

loz (high-impedance-state) Output controls 
TA•MAX 

Vo= 0.4 V ±80 ±20 µ.A 

output current at0.8 V Vo• 2.4 V ±80 ±20 

Vo= Vee 80 20 

Input current A,B,e 1 1 
1, at maximum Vec•MAX, V1 •6.SV mA 

input voltage cc 2 2 

l1H 
High-level A,B,C 

V1•2.4 V 
40 40 

input current cc 
Vcc•MAX, 

80 80 
µ.A 

l1L 
Low-level A,B,C 

Vee· MAX, V1 •0.4 v -1.6 -1.6 

input current cc 
mA 

-3.2 -3.2 

las 
Short-circuit 

Vcc•MAX, Vo•O, TA• 25°C -40 -120 -40 -90 -120 mA 
output current§ 

-90 

Supply current All inputs at 0 V, No load, Vee= MAX 47 65 47 65 
ice mA 

(both drivers) TA• 25°C Vee= 1 v 65 85 65 85 

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

:l:All typical values are at TA• 25°C and Vee• 5 V, with the exception of Ice at 7 V. 
§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 SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 

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

tPLH 

tPHL 

tpzH 

tpzL 

tpHz 

tpLz 

&V 

&V 

TEST CONDITIONS 
SN55113 SN75113 

PARAMETER UNIT 
MIN TYP MAX MIN TYP MAX 

Propagation delay time, low-to-high-level output 
See Figure 1 

13 20 13 30 ns 

Propagation delay time, high-to-low-level output 12 20 12 30 ns 

Output enable time to high level RL = 180 .n, See Figure 2 7 15 7 20 ns 

Output enable time to low level RL = 250 .n, See Figure 3 14 30 14 40 ns 

Output disable time from high level RL = 180 .n, See Figure 2 10 20 10 30 ns 

Output disable time from low level RL = 250 .n, See Figure 3 17 35 17 35 ns 

PARAMETER MEASUREMENT INFORMATION 

PULSE 
GENE RA TOR t-...--1t-L...J--, 
(Sn Noto Al 

TEST CIRCUIT 

-i j-<5ns -; J-<5ns 

INPUT I 1.:~% 1.5 v I 
I 90%11' i-------3V 

10% I I 10% ov 

NANO 
OUTPUT 

~IPHL I, 1' IPLH 

1 \!_, l ,---VoH 
I, ~""·s_v ___ _.I...__ 1.5V 

I I --VOL 

IPLH i' •I 1---f- tPHL 

OU~~~ ----o1}-5V '\·~--- VoH 
• "· ---- VOL 

WAVEFORMS 
FIGURE 1-tPLH and tpHL 

INPUT 

<5ns-H 
:-------....-1 _i ____ 3V 

90% I 

I 
I 

INPUT 1.5V I 
I 10% 

OUTPUT ~ IPZH I 0 v 

I 1 --.lvoH 
1 L- cl" 30 pF I 
I ------ ".;!;:'tSMN010Bl I 
L_ - - - - - - - .::.·_ -- - .J 

OUTPUT . 
IPHZ-fe--i Vou"'OV 

TEST CIRCUIT WAVEFORMS 
FIGURE 2-tpzH and tpHz 

INl'UT 

sv 

OUTPUT 

11 I 
"="1 I 

I _ I L-------- ______ J 

--1 I-< 5 ns -.I f-- < 5 ns 
l~'-1-----3V I 90% 90% 

INPUT I 1.5 V 1.5 V l 
,Jj lf\.,,__10_"'----ov 

j..1pzL1 

I I 
I I 
I I 

l i.-tPLZ1c.5V 

\·· i-j~ · - ,-Vol 
OUTPUT 

TEST CIRCUIT 
FIGURE 3-tpzL and tPLZ 

WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Zout,. 50 n, PAR"' 500 kHz, tw = 100 ns. 
B. CL includes probe and jig capacitance. 
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TYPES SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 

TYPICAL CHARACTERISTICSt 

OUTPUT VOLTAGE 
YS 

DATA INPUT VOLTAGE 

No load 
TA= 25°C 

[cclsJ 

vcc = s v 

vcc•4.sv 

V1-Data Input Voltage-V 

FIGURE4 

OUTPUT VOLTAGE 
YS 

OUTPUT CONTROL VOLTAGE 

Load • 500 O to ground 
TA• 25°C 

.1. 

4 

vL.Lv 1---1---

1 
Vee· 5 v 

VIC •4.5V 

Dl~tBLiD 
} 

_r1G1_ 

I 
Vi-Input Voltage (Output Controll-V 

FIGURE6 

OUTPUT VOLTAGE 
YS 

OUTPUT CONTROL VOLTAGE 

Vee· s.5 v Load= 500 Oto Vee 

vec = 5 v TA= 25°C 

vee·4.sv 

DliABLjD ilow 
[ 

4 

V1-lnput Voltage (Output Controll-V 

FIGURES 

0 
0 

OUTPUT VOLTAGE 
YS 

DATA INPUT VOLTAGE 

Vee· s v l No load 

T
1 

• 1~5°C 
A_Ll 

l 
~ 

I ~i\·21s0c l 1 
TA~-55JC 

l i 

J 
V1-Data Input Voltage-V 

FIGURE 5 

OUTPUT VOLTAGE 
YS 

OUTPUT CONTROL VOLTAGE 

Vee· 5 v l Load • 500 !! to grou1d 

T ~ 125.!C 
A IL i 

J_ 
~ 

~ 1A~25°C 
TA· -55°C 

DISABLED HIGH l 

=r 

0 
0 

~ 4 
0 
> 
~ 3 
:; 
0 

l 
Vi-Input Voltage (Output Controll-V 

FIGURE7 

OUTPUT VOLTAGE 
YS 

OUTPUT CONTROL VOLTAGE 

Load • 500 0 to Vee 

_j_vcc_;_ s v 

I l 
~JAJc 

I l b 2 
> TA1125] TA:-55~ 

I i 
DISiBLE~I LO~ I 

0 
0 

l 

V1-lnput Voltage (Output Controll-V 

FIGURE9 

4 

4 

4 

toata for temperatures below o0 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 SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 

~ 
CIJ 
C> 
ca .... 
0 
> .... 
::l 
a. .... 
::l 

0 
I 
0 
> 

TYPICAL CHARACTERISTICSt 

4.0 

3.6 

3.2 

2.8 

2.4 

2.0 

1.6 

1.2 

0.8 

0.4 

0 

OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

Vcc=4.5 v 
}_ J. 

) -, 
~ i--VoHOOH = -10 rn~--

-EC:t ~ i---i---
~.! T 

- VoH0QH = -40 mA) 

VoLOOL = 40 mA) 
..L _l_ 

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

TA-Free-Air Temperature-°C 

FIGURE 10 

LOW-LEVEL OUTPUT VOLTAGE 
VS 

OUTPUT CURRENT 

0.6 ....---.-----.......---.---..---.-----. 
TA= 25°C 

<( 
E 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

5.----..---....---..---....--------. 
TA = 25°C 

Vee =5.5 v 

o..__ _ _._ __ ..__ _ _._ __ .___......__._ _ __. 

80 

70 

60 

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

loH-Output Current-mA 

No ioad T 

1-TA = 25°C 

FIGURE 11 

SUPPLY CURRENT 
(BOTH DRIVERS) 

vs 
SUPPLY VOLTAGE 

~ 
1 
~ 0.4 t---+-----t---+-_ __,,_,,....,,..-t----i .!. 

50 c: ~ ~ ~ 
0 
> 
~ 0.3 t---+---t--'71'7----t---t----i 
c. .... 
::J 

0 
~ 0.2t---+-~P'"-l----+-----l----+-------4 

0 
> 

o.__ _ _._ __ .__ _ _._ _ __,.__ _ _._ _ ___. 
0 20 40 60 80 100 120 

IOL-Output Current-mA 

FIGURE 12 

~ 
::l u 
> a. 
Q. 
::J 

en 
I 
(..) 

.9 

40 

30 

20 

10 

0 
0 

~ 

~ ,~ 

£ 
j_'f 

I 
v 

/ 
2 3 4 5 6 7 8 

Vee-Supply Voltage-V 

FIGURE 13 

toata for temperature below o0 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 SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 

TYPICAL CHARACTERISTICSt 

SUPPLY CURRENT SUPPLY CURRENT 
(BOTH DRIVERS) 

vs 
(BOTH DRIVERS) 

vs 
FREE·AIR TEMPERATURE 

66 

64 

I -:1 I 
Vee= 5 v 

1- tnputs grounded 

52 1-No load 
< 
E 50 I .... 
c: 

48 ~ 
:I 
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46 > c. 

c. 45 :I 

.. -............. 
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~ 
'? 

42 (.) """ "" E " 40 
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36 
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FIGURE 14 

PROPAGATION DELAY TIMES 
FROM DATA INPUTS 

vs 
FREE-AIR TEMPERATURE 
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c: Vee= 5 v 
~ 18 CL= 30 pF 
g. 
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~ 6 t----+---1---------+-----+-------1 
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FIGURE 16 
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OUTPUT ENABLE and DISABLE TIMES 
vs 

FREE-AIR TEMPERATURE 

Vee= 5 v I 

See Figures 2 and 3 
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FIGURE 17 

toata for temperature below o0 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 
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. The 
output stages are similar to TTL totem-pole outputs, 
but with the sink outputs, YS and ZS, and the 
corresponding active pull-up terminals, YP and ZP, 
available on adjacent package pins. Since the output 
stages provide TTL compatible output levels, these 
devices may also be used as TTL expanders or phase 
splitters. 

JORN DUAL·IN-LINE PACKAGE 

(TOP VIEW) 

Vee 2ZP 2ZS 2VS 2VP 2e 2B 2A 

FUNCTION TABLE 
INPUTS 

A 8 c 
H H H 

ALL OTHER INPUT COMBINATIONS 

H = high level, L = low level 

schematic (each driver) 

AND (4, 12) 
PULL-UP-----------' 

VP 

AND (3, 13) 
SINK OUTPUT------.... 

1k 

900 

vs t----+-----e 

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

OUTPUTS 
y z 
H L 
L H 

INPUTS 

~ 
(7, 11) jg; (5,9) 

1ZP 1ZS 1VS 1VP 1A 1B 

Y=ABC 
positive logic: Z = A'BC 

TO 
OTHER 
DRIVER 

r;'T.. 

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

Supply voltage, V CC (see Note 1) • • • • • • 
Input voltage • • • • • • • • • • • • • • 
Off-state voltage applied to open-collector outputs • 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) 
Operating free-air temperature range: SN55114 • 

SN75114 • • • • • • • 
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 are with respect to network ground terminal. 

te GND 

11s1 Vee 

(1, 15) NANO 
PULL·UP 
ZP 

(2, 14) NANO 
SINK OUTPUT 
ZA 

(8) 
GNO 

7V 
5.5V 
12 v 

• 1W 
-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 21. 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 

REVISED SEPTEM8ER 1980 

recommended operating conditions 
SN55114 SN75114 

UNIT 
MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
High-level output current, IQH -40 -40 mA 

Low-level output current, IQL 40 40 mA 

Operating free-air temperature, TA -55 125 0 70 oe 

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

TEST CONDITIONst 
SN55114 SN75114 

PARAMETER 
TYP:t: TYP:t: 

UNIT 
MIN MAX MIN MAX 

V1H High-level input voltage 2 2 v 
V1L Low-level input voltage 0.8 0.8 

VIK Input clamp voltage Vee=MIN, l1=-12mA -0.9 -1.5 -0.9 -1.5 v 
Vec=MIN, V1H=2V, IQH =-10mA 2.4 3.4 2.4 3.4 

VoH High-level output voltage v 
V1L = 0.8 V, loH =-40mA 2 3.0 2 3.0 

Vol Low-level output voltage 
Vee= MIN, V1H =2V, 
V1L = 0.8 V, loL =40mA 

0.2 0.4 0.2 0.45 v 

VoK Output clamp voltage 
Vee= 5 v. lo=40mA, TA= 25°e 6.1 6.5 6.1 6.5 

Vee= MAX, TA= 25°C 
v 

lo =-40mA, -1.1 -1.5 -1.1 -1.5 

VQH = 12 V 
TA= 25°e 1 100 

Off-state open-collector TA= 125°e 200 
lo(off) output current Vee= MAX 

TA= 25°e 1 100 
µA 

VoH = 5.25 V 
TA= 70°e 200 

11 
Input current at 

Vee= MAX, V1 =5.5V 1 1 mA 
maximum input voltage 

l1H High-level input current Vee= MAX, Vi= 2.4 v 40 40 µA 

l1L Low-level input current Vee= MAX, V1=0.4 V -1.1 -1.6 -1.1 -1.6 mA 

ios 
Short-circuit 

Vee= MAX, Vo=O, TA= 25°C -40 -120 -40 -120 mA 
output current§ 

-90 -90 

Supply current All inputs at 0 V, No load, Vee= MAX 37 50 37 50 
ice 

(both drivers) TA= 25°C 
mA 

Vee= 7 v 47 65 47 70 

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

:l:All typical values are at TA= 25°C and Vee= 5 V, with the exception of Ice at 7 V. 

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

switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER TEST CONDITIONS 
SN55114 SN75114 

UNIT 
MIN TVP MAX MIN TYP MAX 

tPLH Propagation delay time, low-to-high-level output CL= 30 pF, 15 20 15 30 ns 

tPHL Propagation delay time, high-to-low-level output See Figure 18 11 20 11 30 ns 
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TYPES SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

-.C j4-<5ns 
I I 

:-------~L - - - - -- 3V 
90% 1 

INPUT v 
I 
I 

.,.. ..... _..__ AND OUTPUT I 10% I ~;;.;.:..----ov 

I 
I 
~tPHL .. ____ _.. _ _,_J----VoH 

I I 
50'1 

I 
I 

z 
>-1r.--1--- NANO OUTPUT 

L ___ ..J Ct• 30 pf 
~(See Note Bl 

TEST CIRCUIT 

v 
OUTPUT 

z 
OUTPUT 

I 
I 
I 
I 

tpLH -Ml •1--~~ 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Zout • 50 n, tw • 100 ns, PAR• 500 kHz. 
B. CL Includes probe and jig capacitance. 

FIGURE 18-PROPAGATION DELAY TIMES 

TYPICAL CHARACTERISTICSt 

0 
0 

OUTPUT VOLTAGE 
¥S 

DATA INPUT VOLTAGE 

No load 
TA· 2s

0
e 

veetJ 

vee • s v 

vec • 4.5 v 

V1-D1ta Input Voll1ge-V 

FIGURE 19 

HIGH·LEVEL OUTPUT VOLTAGE 
VI 

OUTPUT CURRENT 

1 

4 

i /-t-.... \ 
t 2 

vec·'lsv \ 

~ 

~\ 
O'---'---'~-'--'-~i._.___. 
0 -20 -iO -60 -80 -100 -120 

IOH-Output Current-mA 

FIGURE 21 

i 

0 
0 

OUTPUT .¥OL TAGE 

DATA INPUT VOLTAGE 

Vec•SV l No load . 

TA_L1_r 

! 

f ::::'.I: 
:.II: 

~~~-ds·c i I 

TA~ -55Je 
_l :.i 

I l 
3 

V1-D1t1 Input Volt1ge-V 

FIGURE20 

LOW·LEVEL OUTPUT VOLTAGE 
VI 

OUTPUT CURRENT 

4 

'TY1II1 1Jd vec· 5.sv 
I J 

A:.l.5v 
8. 0.2 1/ 

17 ~ 
~ 0.1 iT 

17' 
/ 

17 
0 

0 w 20 ~ ~ ~ 00 ~ ~ 

IOL -Output Currtnt-mA 

FIGURE22 

VoH 

toata for temperatures below o0 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 
n11AI n1rrrnra1 .... 1•• • •••r ................. """ 
UUl'\L Ulrf"l:Ol:ll I lf\L LlllC un1vcn., 

TYPICAL CHARACTERISTICSt 
OUTPUT VOLTAGE 

vs 
FREE-AIR TEMPERATURE 

4.0 Vcc•4.5V 
3.6 1---+--+--+--+--+-+---+---t 

3.21---V+o-H-llO+H-. +--10-m+A-l--++--+i---+r-==--1 l 2Bf--t--+-:::::!o--"l"'=:::+-+---!=-l 
!! 2.41---+t-=r-1-=._~.!--=-+-l--~~-l--I 
~ i--Vo";;JoH•

1
-40mAl 

& 2.0 

'5 1.61---+--+--+--+--+-+---+---t 

b 1.21---+--+--+--+--+-+---+---t 
> 

< e 
.!. 
~ 
!5 
u 
> a 
~ 
u 
~ 

0.4 i---+---VOLllOL • 40 mA) 

0 .___.__I.._~I.__~i~.___.__.____. 
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FIGURE23 

SUPPLY CURRENT 
(BOTH DRIVERS) 

vs 
FREE·AIR TEMPERATURE 
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FIGURE26 
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FIGURE 25 
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PROPAGATION DELAY TIMES 
vs 

FREE·AIR TEMPERATURE 

vcc·s~ 
See Figure 18 
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FIGURE24 

SUPPLY CURRENT 
(BOTH DRIVERS) 

FREQUENCY 
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< e 
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Inputs: 3·volt square wave 
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FIGURE 27 

1..)I 

40 100 

t Data for temperatures below 0°C and above 70°C 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 SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 

description 

The SN55115 and SN75115 dual differential line 
receivers are designed to sense small differential 
signals in the presence of large common-mode noise. 
These devices give TTL-compatible output signals as a 
function of the 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, lYP 
and 2YP, available on adjacent package µins. The 
frequency response of each channel may be easily 
controlled by a single external capacitor to provide 
immunity to differential noise spikes. A strobe input 
is provided for each channel. With the strobe in the 
low level, the receiver is disabled and the outputs are 
forced to a high level. 

JORN DUAL-IN-LINE PACKAGE 

(TOP VIEW) 
2 

llESP· 
2 TIME 

Yee 2VS :rvp STAB CONT n 2A 

1YI IYP IT~B RE's,.. II Illy IA GND 

TIME 
CONT 

positive logic: see function table 

FUNCTION TABLE 

STROBE 
OIFF 

OUTPUT 
INPUT 

L x H 
H L H 
H H L 

schematic {each receiver) 

H •Vi;;;. V1H min or V10 more positive than VTH max 
L •Vi<; V1L max or V10 more negative than VTL max 

INPUT 15.111 

• 
130 

COMMON TO 
BOTH RECEIVERS r-------., 
I 2.5k I 
I I 
I I 
I I 
I 
I I 
I I 
L--------' 

!IT 
11.IGI 

X • irrelevant 
llESPONSI· 

TIME 
ITllOBE CONTROL 

13. 131 14.121 
..---+-..--+-~ ~~---...~,___ 

(1.151~~~ 
YI 

'¥/ ... Vee bus 
Resistor values are nominal and In ohms. 

absolute maximum ratings over operating free-air temperature range {unless otherwise noted) 
Supply voltage, V cc (see Note 1) 
Input voltage at A, B, and RT inputs • • • • • • • 
Input voltage at strobe input 
Off-state voltage applied to open-collector outputs • • • • • • • • • • • 
Continuous total dissipation at (or below25°C free-air temperature (see Note 2) 
Operating free-air temperature range: SN55115 • 

SN75115 ••••••• 
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 input voltage, are with respect to network ground terminal. 

7V 
• • ±25V 

5.5V 
14 v 

• • • • 1 w 
-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 21. In the J package, SN55115 chips are alloy-mounted; SN75115 chips are glass-mounted, 
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TYPES SN55115, SN75115 
iHiAi. Uirrciic~iiAi ii~E i1ECtiVtHS 

recommended operating conditions 

SN55115 SN75115 

MIN NOM MIN 
UNIT 

MAX NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
High-level output current, loH -5 -5 mA 

Low-level output current, loL 15 15 mA 

Operating free-air temperature, TA -55 125 0 70 oc 

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

PARAMETER TEST CONDITIONSt 
MIN 

SN55115 

TYPt MAX 

SN75115 

MIN TYPt 
UNIT 

MAX 

VTH§ 
Differential input 

Vo• 0.4 V, loL • 15mA, 
high-threshold voltage 

V1c•O 500 500 mV 

VTL§ 
Diffenmtial input 

Vo• 2.4 V, loH•-5mA, V1c•O -50011 -50011 mV 
low-threshold voltage 

Common-mode 
+15 +24 +15 +24 

V1CR input voltage range 
V1o•:t1 V to to to to v 

-15 -19 -15 -19 

V1H(strobe) 
High-level strobe 

2.4 2.4 v 
input voltage 

V1L(strobe) 
Low-level strobe 

0.4 0.4 v 
input voltage 

Vcc=MIN, V10•-0.5V, 
TA= MIN 2.2 2.4 

VoH High-level output voltage TA= 25°C 2.4 3.4 2.4 3.4 v 
loH•-5mA 

TA= MAX 2.4 2.4 

VoL Low-level output voltage 
Vee· MIN, V10• 0.5V, 

0.22 0.4 0.22 0.45 v 
lol'• 15mA 

Vee· MAX, v1-o.4 v, TA= MIN -0.9 -0.9 

l1L Low-level input current TA= 25°C -0.5 -0.7 -0.5 -0.7 mA 
Other Input at 5.5 V 

TA= MAX -0.7 -0.7 

lsH High-level strobe current 
Vee• MIN, V10 •-0.5 V, TA= 25°C 2 5 

Vstrobe • 4.5 V TA= MAX 5 10 
µA 

lsL Low-level strobe current 
Vee· MAX, Vio .. 0.5 V, 

TA .. 25°C -1.15 -2.4 -1.15 -2.4 mA 
V strobe .. 0.4 V 

14, '12 
Response-ti me-control Vec•MAX, V10 .. 0.5 V, 

TA'" 25°C -1.2 -3.4 -1.2 -3.4 mA 
current (Pin 4 or Pin 12) VRc'"O 

Vee· MIN, VoH • 12 V, TA= 25°C 100 

Off-state open-collector V10 • -4.5 V TA= MAX 200 
IO(off) 

output current Vee'" MIN, VoH • 5.25 V, TA .. 25°e 100 
µA 

V10•-4.75V TA= MAX 200 

Rr 
Line-terminating 

resistance 
Vee· 5V TA•25°e 77 130 167 74 130 179 n 

'os 
Short-circuit Vee· MAX, Vo•O, 

TA• 25°e -15 -40 -80 -14 -40 -100 mA 
output current• Vio •-0.5 V 

'cc 
Supply current Vee .. MAX, V1o•0.5V 

TA• 25°C 32 50 32 50 mA 
(both receivers) V1e•O 

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

:!:All typical values are at Vee• 5 V, TA• 25°C, and Vic• O. 
§Differential voltages are at the B Input terminal with respect to the A Input terminal. 
f The algebraic convention, where the less-positive (more-negative) limit Is designated as minimum, Is used In this data sheet for threshold 

voltages only. 
•only one output should be shorted 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, Vee= 5 V, CL= 30 pF, TA= 25°C 

PARAMETER TEST CONDITIONS 
SN55115 SN75115 

UNIT 
MIN TVP MAX MIN TYP MAX 

tPLH Propagation delay time, low-to-high-level output RL = 3.9 kn, See Figure 28 1B 50 18 75 ns 

tPHL Propagation delay time, high-to-low-level output RL = 390 n, See Figure 28 20. 50 20 75 ns 

PARAMETER MEASUREMENT INFORMATION 

OPEN 2.4V 5V 

INPUT 

<Sns--1 
I 
I 

DIFFERENTIAL I 
--1 r--<5 ns 

_;,-.-----90-%-.;'-- -t- - ---- +3 v 

PULSE 
GENERATOR 
(See Note Al 

n-.;---e_...,__vo 
~...--t....--

RESPONSE 
TIME CONTROL 

OPEN 

CL• 30 pf J (See Note Bl 

INPUT 10% I I 
I 

-I 

OUTPUT 1.5V 

I 
: .'_1_0_% ___ -3 v 
I 

--1 

TEST CIRCUIT WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Zout,. 50 n, PAR• 500 kHz, tw • 100 ns. 
B. CL Includes probe and jig capacitance. 
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J. 
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-6 

FIGURE 28-PROPAGATION DELAY TIMES 

TYPICAL CHARACTERISTICSt 

INPUT CURRENT 
VS 

INPUT VOLTAGE 

I I I I I I 
Vcc=5V 
Input not under test at 0 V 

r-TA = 25°C 

V1 
.LJ v 

.L v 
lL 

V1 
~ v v 

v 
L 

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

V1-lnput Voltage-V 

FIGURE29 

toata 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 - . 
iiUAi iiitttiiti\iiiAi. i.iNE RECEIVERS 

TYPICAL CHARACTERISTICSt 

OUTPUT VOLTAGE OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 
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vs 

OUTPUT CURRENT 

~r I '· 
Vro =-0.5 v 
TA=25°C 

~s.s 11 r--
r--~II r--~ 
~ r-£_c '=:: 4T 5 r--.; 

~l r-:,· II 
r--: 
~ ·' 11 

'\\ 
~ 
] 
\~ 

-10 -20 -30 -40 -50 

I OH-High-Level Output Current-mA 

FIGURE32 

V1c-Common-Mode Input Voltage-V 

FIGURE 31 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

0.4 .-----.---....----.---....----.----
Vro=0.5V 
TA =25°C 

0 ,___ _ _..._ __ ...__ _ _..._ __ ..__ _ _...._ _ _. 

0 5 10 15 20 25 30 

IOL -Low-Level Output Current-mA 

FIGURE33 

t Data for temperatures below 0° C and above 70° C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. 
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TYPES SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 

TYPICAL CHARACTERISTICSt 

OUTPUT VOLTAGE OUTPUT VOLTAGE 

6 

5 

~ 
Cl) 4 
Cl 

~ 
0 
~3 
::I a. 
~ 

er 2 
0 
> 

VS 

DIFFERENTIAL INPUT VOLTAGE 

Vee= s v 
Load= 2 kn to Vee 

"""'""\ 

TA= 125°e 

l 
l 0 ~ 

~ TA= 25 C-1 TA =-55°e 

~ 
Cl) 
Cl 
l1J .... 
0 
> .... 
::I 
a. .... 
::I 
0 
I 
0 
> 

6 

5 

4 

3 

2 

vs 
DIFFERENTIAL INPUT VOLTAGE 

Vce=5.sv Lo;d = 2 kn tdvee 

Vee= s v "TA= 25°C 

Vcc=4.5V 

0 
-0.2 -0.1 0 0.1 0.2 

0 
-0.2 -0.1 0 0.1 0.2 

V10-Differential Input Voltage-V 

FIGURE34 

OUTPUT VOLTAGE 
VS 

STROBE INPUT VOLTAGE 

6 ----.----.--__,..----------------.---No load 
V10=0.5V 

5 t---li---+--+----t-----t--T A = 25° C 

Vcc=5.5V 

~ ~ 
& 4 ~=r=l=::::-r-\'1--r1r-r----r--1 

! 3 ._1_~_.,_~+-'~--------t--
~ Vcc1~s~~ ~ er 2 l---li---+u.-T--++----t-----t----+---+---1 
~ Vcc

1

=4.5 v~ 

0 L----1~-L..~.w.---............. --_. ____ __ 

0 2 3 4 

Vstrobe-Strobe Input Voltage-V 

FIGURE36 

6 

5 

Vio-Differential Input Voltage-V 

FIGURE35 

OUTPUT VOLTAGE 
vs 

STROBE INPUT VOLTAGE 

Vee= 5 v 
No load 
V10=0.5V 

~ 
& 4 ~ l 
l1J .... 
0 
> 3 
~ 
c. .... 
::I 

9 2 
0 
> 

0 
0 

S"' 0 J 
\ ~ VIA= rs c 
v ~TJ-sJ0c 

TA= 25°C ~ 

2 3 

Vstrobe-Strobe Input Voltage-V 

FIGURE37 

4 

toata 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. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



< 
E 

TYPES SN55115, SN75115 
uUAi DiHtiitniTiAi. i.iNI: RECEIVERS 

TYPICAL CHARACTERIST1cst 

SUPPLY CURRENT 
(BOTH RECEIVERS) 

vs 

No load 
TA= 25°C 

SUPPLY VOLTAGE 

40 

35 

<( 30 

-+-

SUPPLY CURRENT 
(BOTH RECEIVERS) 

vs 
FREE-AIR TEMPERATURE 

-
E 
I ..... ! 40 ----f-

25 c: e 
c: 
~ 
:::J 3 

(.) 20 
> 

c;. 30 1--1---11--~---1--~~-+---l---4 

a. a. 
:::J b 20 

9 

30 

25 
"' c: 
.!. 
Cl> 

E 20 
j:: 
> 
ctl 

Qj 15 c 
c: .g 
ctl 10 Cl 
ctl a. e 

c.. 
5 

0 

2 3 4 5 6 7 8 

Vee-Supply Voltage-V 

FIGURE38 

PROPAGATION DELAY TIMES 
vs 

FREE-AIR TEMPERATURE 

Vee= 5 v 
See Figure 28 

..1 ~ 
I 

~ 
v 

tPHL (RL = 390 r2) 
-"' 

__......_ - -v v 
VtPLH (RL = 3.9 kr2) v 

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

T A-Free·Air Temperature 

FIGURE40 

"' ::c 
I 
> u 
c: 
Cl> 
:::J 
C' e 

LL. 
Cl 
c: 

·.;::; 
e 
Cl> a. 
0 
E 
:::J 
E ·x 
ctl 

::;;: 
I x 
ctl 

E .... 

c. 
a. 
:::J 

(/) 

I 
(.) 

!:! 

15 

10 
Vee= 5.5 v 

5 1- B input at 5.5 V 

0 
A ~put ~t 0V

1 

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

10M 

1M 

TA-Free-Air Temperature-°C 

FIGURE 39 

MAXIMUM OPERATING FREQUENCY 
vs 

RESPONSE-TIME-CONTROL CAPACITANCE 

"""" ~ 
!').. 

~ 
T"" 

100k 11' 

~ 
10k 

11-

~ 
JS 

1k ~Vcc=5V 
~Input: -0.5 V to 0.5 V square wave 
1-TA=25°C 

100 
0.001 

j :l_UJllll I I I 111111 I I I Ullll 

O.D1 0.1 

").. 

Response-Time Control Capacitance-µF 

FIGURE 41 

10 

toata 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 

LOCATION 1 

TYPICAL APPLICATION DATA 

LOCATION 2 
TWISTED 

PAIR 

LOCATION 4 

=D= SN75113 DRIVER 

::t>-SN75115 RECEIVER 

t A capacitor may be connected in series with z0 to reduce power dissipation. 

FIGURE 42-BASIC PARTY-LINE OR DATA-BUS DIFFERENTIAL DATA TRANSMISSION 
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I INTERFACE 
r1nr111TC! 
VlllVVI IV 

TYPES·SN55116 THRU SN55119, 
SN75116 THRU SN76119 

DIFFERENTIAL LINE TRANSCEIVERS 
BULLETIN NO. DL-S 12376, MAY 1976 - REVISED SEPTEMBER 1980 

features common to all types 

• Single 5-V Supply 

• 3-State Driver Output Circuitry 

• TTL-Compatible Driver Inputs 

• TTL-Compatible Receiver Output 

• Differential Line Operation 

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

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

• Choice of Ceramic or Plastic Packages 

additional features of the SN55116/SN55116 

• Independent Driver and Receiver 

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

• Dual Data Inputs on Driver 

• Optional Line-Termination Resistor 
in Receiver 

• ± 15-V Receiver Common-Mode Capability 

• Receiver Frequency Response Control 

additional features of the SN55117/SN75117 

• Driver Output 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 
JORN DUAL-IN-LINE PACKAGE (TOP VIEW) 

NANO NANO ANO NONINV TERM INV GNO 
PULL.UP SINK SINK PULL.UP INPUT RES INPUT 

ZP OUTPUT OUTPUT VP A Ry I 
ZS VS 

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

ORIVER REC REC 
ENABLE OUT STROBE 

Vee DE y RS 

DRIVER BUS BUS GNO 
INPUT TERM TERM 

DI B A 

SN55118, SN75118 
JORN DUAL-IN-LINE PACKAGE (TOP VIEW) 

INV GND 
INPUT 

B 

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

DRIVER BUS BUS GNO 
INPUT TERM TERM 

DI B A 

Copyright© 1980 by Texas Instruments Incorporated 
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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 NANO 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 Vee 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°e to 125°e; the SN75116, SN75117, SN75118, and SN75119 are characterized for operation from 
0°e to 70°C. 

'116, '118 

FUNCTION TABLE 

OF DRIVER 

INPUTS OUTPUTS 

DE A B y z 
L x x z z 
H L x L H 
H x L L H 
H H H H L 

'117, '119 

FUNCTION TABLE 

OF DRIVER 

INPUTS OUTPUTS 

DI DE A B 

H H H L 

L H L H 

x L z z 

H "high level (V1 ;;;. V1H min or V10 more positive than VTH max) 
L •low level (V1 c; V1L max or V10 more negative than VTL max) 
X • irrelevant 
Z .. high impedance (off) 
7 •indeterminate 

'116, '118 

FUNCTION TABLE OF RECEIVER 

STROBE OR DIFF OUTPUTY 

ENABLE INPUT '116 '118 

L x H z 
H L H H 
H H L L 

'117, '119 

FUNCTION TABLE OF RECEIVER 

INPUTS OUTPUTY 

A B RS/RE '117 '119 

H L H H H 
L H H L L 

x x L H z 
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TYPES SN55116 THRU SN55119, SN75116 THRU SN75119 
fJiff EiiENiiAi. i.iNt iiiiHiSGtivtiiS 

schematics of inputs and outputs 

EQUIVALENT OF 

EACH DRIVER INPUT 

EQUIVALENT OF 

EACH RECEIVER INPUT 

Vee 
1 pFNOM 

INPUT 
Bkn 

7kn NOM 
NOM 

TYPICAL OF ALL OUTPUTS 

R 

'-------------PULL-UP 
OUTPUTt 

SINK 
---OUTPUTt 

Driver output R = 9 n NOM 
Receiver output R = 20 n NOM 

t On '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, Vee (see Note 1) ••••••.••••• 
Input voltage at data, enable, and strobe inputs • . . • . . 
Input voltage at receiver and termination inputs: '116 and '118 
Input voltage at receiver inputs: '117 and '119 ...••• 
Off-state voltage applied to open-collector outputs: '116 and '118 
Continuous total dissipation at (or below) 25°e free-air temperature (see Note 2) 
Operating free-air temperature range: SN55' • • • • • 

SN75' .••••••..• 
Storage temperature range . • • . . • . . • . . • . . • • 
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 

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

7V 
5.5V 

±25V 
•• 0 to 6 V 

12 v 
lW 

-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 21. 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, Vee 4.5 5 5.5 4.75 5 5.25 v 

High·level output current, IQH 
Drivers -40 -40 

mA 
Receivers -5 -5 

Low-level output current, IQL 
Drivers 40 40 

mA 
Receivers 15 15 

Receiver common-mode input voltage, Vic 
l '116 ±15 ±15 v J ·111 0 6 0 6 

Operating free-air temperature, TA -55 125 0 70 oC 
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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 

PARAMETER TEST CONDITIONSt 
'116, '118 '117,'119 

UNIT 
MIN TYP:I: MAX MIN TYP:I: MAX 

V1H High-level input voltage 2 2 v 
V1L Low-level input voltage 0.8 0.8 v 
V1K Input clamp voltage Vee= MIN, l1=-12mA -0.9 -1.5 -0.9 -1.5 v 

Vec=MIN, V1H=2V, loH =-10 mA 2.4 3.4 2.4 3.4 v VoH High-level output voltage 
V1L .. 0.8 V loH =-40mA 2 3.0 2 3.0 

VoL Low-level output voltage 
Vee= MIN, V1H=2V, 

0.4 0.4 v 
V1L .. 0.8 v, loL .. 40 mA 

VoK Output clamp voltage Vee= MAX, lo =-40 mA, DEat0.8V -1.5 -1.5 v 

Off-state open-collector Vee - MAX, 
TA= 25°C 1 10 

lo(off) SN55' 200 µA 
output current Vo• 12 V TA •MAX 

SN75' 20 

Vee· MAX, v0 .. o to Vee. DE at 0.8 V, 
±10 

Off-state TA=25°C 

loz (high-impedance-state) 
Vee= MAX, Vo=O SN55' -150 

µA 

output current 
DE at 0.8 V, Vo= 0.4 v to Vee SN55' ±80 

TA =MAX v0 = o to Vee SN75' ±20 

Input current 

11 at maximum Vee. MAX, V1. 5.5 v 1 1 mA 

input voltage Driver or 

l1H 
High-level enable 

Vee .. MAX, V1 - 2.4 v 40 40 µA 
input current input 

ltL 
Low-level 

Vee .. MAX, Vt = 0.4 v 
input current 

-1.6 -1.6 mA 

las Short-circuit output current§ Vee= MAX, Vo= 0, TA= 25°C -40 -120 -40 -120 mA 

ice 
Supply current (driver 

Vee= MAX 42 60 42 60 mA 
and receiver combined) 

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

:l:All typical values are at TA• 25° C and V CC • 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, Vee= 5 V, CL= 30 pF, TA= 25°C 

driver section 

PARAMETER TEST CONDITIONS 
MIN 

tPLH Propagation delay time, low-to-high-level output 
See Figure 13 

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

tpzH Output enable time to high level AL= 180 n, See Figure 14 

tpzL Output enable time to low level AL= 250 n, See Figure 15 

tpHz Output disable time from high level RL=180n, See Figure 14 

tpLz Output disable time from low level RL=250n, See Figure 15 
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SN55' 

TYP MAX MIN 

14 20 

12 20 

8 15 

17 30 

16 20 

20 35 

SN75' 

TYP 
UNIT 

MAX 

14 30 

12 30 
ns 

8 20 ns 

17 40 ns 

16 30 ns 

20 35 ns 



TYPES SN55116 THRU SN55119, SN75116 THRU SN75119 
iiirrciicniiAi. i.iiic iiiAiiStcivciiS 

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

PARAMETER TEST CONDITIONSt 
'116,'118 '117, '119 

UNIT 
MIN TYP:i: MAX MIN TYP:i: MAX 

VT Ht 
Differential input Vic =O 0.5 0.5 

high-threshold voltage• 
Vo •0.4 V, loL • 15mA v 

V1c=MAX 1 1 

VTLt 
Differential input 

Vo •2.4V, loH •-5mA 
V1c=O -Q.5# -o.5# v 

low-threshold voltage1 Vic= MAX -1# -1# 

+15 +6 

V1cR 
Common-mode 

Vee· 5 v, V1D • -1 V or 1 V v 
input voltage range1 

to to 

-15 0 

V1H 
High-level strobe or 

2 2 v 
enable input voltage 

V1L 
Low-level strobe or 

0.8 0.8 v 
enable input voltage 

High-level output voltage4J 
Vee· MIN, Vio = -0.5 V, Vic= 0 2.4 2.4 

VoH v 
loH •-5mA V10=-1V, V1c =MAX 2.4 2.4 

Low-level output voltage 11 
Vee• MIN, V10 = 0.5 V, V1c=O 0.4 0.4 v VoL 
loL•15mA Vio = 1 V, V1c=MAX 0.4 0.4 

V1 =OV, Other input at 0 V -0.5 -0.9 -0.5 -1 

l1(rec) Receiver input current1 Vcc•MAX V1=0.4V, Other input at 2.4 V -0.4 -0.7 -0.4 -0.8 mA 

V1 = 2.4 V Other input at 0.4 V 0.1 0.3 0.1 0.4 

Input current at 
Strobe 

Vee. MIN, Vio•-0.5V, 
'116, '117 5 5 µ.A ,, maximum input Vstrobe •4.5 V 

voltage Enable Vee. MAX, V1=5.5 V '118, '119 1 1 mA 

l1H High-level input current Enable Vcc .. MAX, V1=2.4 V '118, '119 40 40 µA 

Strobe 
Vcc•MAX, V1D .. 0.5 V, 

'116,'117 -2.4 -2.4 
l1L Low-level input current Vstrobe • 0.4 V mA 

Enable Vee .. MAX, V1 .. 0.4 v '118, '119 -1.6 -1.6 

l(RC) 
Response-time-control Vcc·MAX, V1D •0.5 V, tr A• 25°C -1.2 mA 
current (Pin 9) RC at OV 

Vee .. MAX, TA= 25°C 1 10 

1 
Off-state open-collector 

Vo • 12 V, SN55' 200 µ.A 
O(off) output current 

V10 • -1 V 
TA •MAX 

SN75' 20 

TA -25°C '118, '119 ±10 ±10 

Off-state Vcc•MAX, SN55118 ±40 

•oz (high-impedance state) v0 -otoVcc. ISN55119 ±40 µA 

output current RE at0.4V TA•MAX 
SN75118 ±20 

SN75119 ±20 

RT Line-terminating resistance Vee =5 v ITA = 25°C 77 167 n 

•os Short·circuit output current§ 
Vee-MAX, Vo""O, 

!TA'" 25°C 
V10 •-0.5V 

-15 -80 -15 -80 mA 

'cc 
Supply current (driver Vcc .. MAX, V1D'"0.5V tr A• 25°C 42 60 42 60 mA 
and receiver combined) V1c •O 

tun less otherwise noted V strobe • 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. For conditions show11 as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 

:l:A11 typical values are at Vee• 5 V, TA• 25°C, and Vic• 0. •o ifferential voltages are at the B Input terminal with respect to the A Input terminal. 
1 Measurement of these characteristics on the '117 and '119 requires the driver to be disabled with the driver enable at 0.8 V. 
#The algebraic convention, where the less-positive (more-negative) limit Is designated as minimum, Is used In this data sheet for threshold 

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

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

receiver section 

SN55' SN75' 
PARAMETER TEST CONDITIONS 

MIN 

tPLH Propagation delay time, low-to-high-level output 
RL =400 n, See Figure 16 

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

tpzH Output enable time to high level '118 RL =480 n, See Figure 14 

tpzL Output enable time to low level and RL =250 n, See Figure 15 

tPHZ Output disable time from high level '119 RL =480 n, See Figure 14 

tpLZ Output disable time from low level only RL =250 n, See Figure 15 

TYPICAL CHARACTERISTICS 

0 
0 

l 0.5 

DRIVER OUTPUT VOLTAGE 
YS 

DRIVER INPUT VOLTAGE 

No loai:t 
TA· 2s0 c 

v
1
cc • 5.5 v 

vcc-sv 

Vee· 4.5 v 

V1-Date Input Voltage-V 

FIGURE 1 

DRIVER LOW·LEVEL OUTPUT VOLTAGE 
YS 

OUTPUT CURRENT 

~ 0.4 1---1--1--1-~6'<--+---t 
g 
8 0.3 t---1r---t-,>¥t--+--t----i 

§ 
! 0.2 

~ 0.1 1--7~+--+--+--+--+---t 
> 

o ....... _..___..__..__...__...___, 
0 ~ ~ 00 ~ WO UO 

IOL-low-Level Output Current-mA 

FIGURE4 

DRIVER OUTPUT VOLTAGE 
vs 

DRIVER INPUT VOLTAGE 

Vee· 5V 
No load 

·~ 
8. 4 t----t-;:==*===*====I 
5 
0 
> 
&_ J4- TA• -55°C 

~ 21-----tt-+-+-+- I o ~TA=25°C-
> I 

t++-t-t-T A• 125•c -----

o l====:l:!=:!=:!..-l-.-...l..-l _-.1 

0 
V1-Data Input Voltage-V 

FIGURE2 

DRIVER PROPAGATION DELAY TIMES 
vs 

FREE-AIR TEMPERATURE 

20 
Vcc•5V 

18 CL• 30 pf 

16 
See Figure 13 

4 

~ ;i,LH ~ 
~ 141---1--4----t-;;.;.;.,'l===:::::i:;__.i.--+---t 
E --1---1 
~ 12 tPHL 

~ 10t---+--+--+-+--+-+--+---i 

.~ Bt---+--t--+-+--+-+--+--t :;; 
[ 6t---t--t--+-+--t---t--t---t 
e 
~ 4t---+--+--+-+--+-+--+---i 

o.___,__..__.__...__.__..__,___.. 
-75 -50 -25 0 25 50 75 100 125 

TA-free-Air Temperature-°C 

FIGURES 

TYP 

20 

17 

9 

16 

12 

17 

MAX MIN TYP 
UNIT 

MAX 

50 20 75 ns 

50 17 75 ns 

15 9 20 ns 

25 16 35 ns 

20 12 30 ns 

25 17 35 ns 

DRIVER HIGH-LEVEL OUTPUT VOLTAGE 
YS 

OUTPUT CURRENT 

I OH-High· Level Output Current-mA 

FIGURE 3 

DRIVER OUTPUT ENABLE AND DISABLE TIMES 
VS 

FREE·AIR TEMPERATURE 

QL--L.-.L--L-.J.--1..--'---'---' 
-75 -50 -25 0 25 50 75 100 125 

TA-free-Air Temper1ture-°C 

FIGURES 

NOTE 3: For tpzH and tpHz: AL= 180 n, see Figure 14. For tpzL and tpLz: AL= 250 n, see Figure 15, 
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TYPES SN55116 THRU SN55119, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 

RECEIVER OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 

TYPICAL CHARACTERISTICS 

vcc·5.5V Load= 2 kn to Vee 

Vee· 5 v TA•25°C 

Vee· 4.5 v 

RECEIVER OUTPUT VOLTAGE 
VS 

DIFFERENTIAL INPUT VOLTAGE 

Vcc•5V 
Load• 2 kn to Vee 

14--~j · 125°c 

1--t-TI-25•c 

TA•-55°c-.. 
l 

0 
-0.2 -0.1 0.1 0.2 

0 
-0.2 

\. 
-0.1 0.1 0.2 

30 

25 

Vto-Differential Input Voluge-V 

FIGURE 7 

RECEIVER PROPAGATION DELAY TIMES 
VS 

FREE·AIR TEMPERATURE 

Vet• 5~ [71 RL•400n 
See Figure 16 v 

Vto-Differential Input Voltage-V 

FIGURES 

RECEIVER OUTPUT ENABLE AND DISABLE TIMES 
vs 

FREE·AIR TEMPERATURE 

Vee· 5V 
~ 

25 
See Note 4 

~ 

~ 20 
F i--i-.}--

~ ....d 

~ 

e 
~ 20t---+-~t---...~t---t--=~---t-----t 
~ i: 

d 15 
tPHL 

.§ 
[ 10 

J: 

< 
i 
~ a .. 
~ 
!i 

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

TA-Free·Air Temperature-°C 

FIGURES 

SUPPLY CURRENT (DRIVER ANO RECEIVER) 
VS 

80 

70 

60 

50 

40 

30 

20 

10 

0 
0 

SUPPLY VOLTAGE 

Nol~ad 1 

TA· 25°C 

..L. 
v 

17 
~ 

JlL:J 
l_ 

v 
8 

Vee-Supply Voltage-V 

FIGURE 11 

i5 t 15 

:;; 10 
~ r-""::t:=:t=::::t::::::t:=::t:==:t==t---t 

~ 5t---+-~t---+--+---t--+---t-----t 
8 

o,___.__..___.__..___._~..___.____, 

-75 -50 -25 0 25 50 75 .100 125 
TA-Free-Air Temperature-°C 

FIGURE 10 

SUPPLY CURRENT (DRIVER & RECEIVl:R) 
vs 

FREE·AIR TEMPERATURE 

50 .---..--..---.--.....--.--...---...--, 

45t---+-~+--+-+--+-+--+---I 

401----i--+--+---i+t---+l-::-.-i..::::-+---1 
< I-

i ::t---+--t----t-~+---t--+--+---1 
~ 251---+--+--+-+--+~+--+---I 
~ 20t---+--+--+-+--+-+--+---I 

~ 151---+--+--+~+--+-+--+---I 
10t---+--+--+-+--+-+--+--I 

tv1-~t 
-75 -50 -25 0 25 50 75 100 125 

TA-Free-Air Temperature-°C 

FIGURE 12 

NOTE 4: For tpzH and tpHz: RL .. 480 n. see Figure 14. For tpzL and tpLz: RL • 250 n, see Figure 15. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

111 



TYPES SN55116 THRU SN55119, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 

FROM OUTPUT 
UNDERTEST --~-----

TEST I POINT 

~L • 30 pF J (See Note Bl 

FROM OUTPUT 
UNDERTEST ~---4111----------

TEST 
POINT 

LOAD CIRCUIT 

1 r-.;5ns --' Jl+-.;5ns 

I 9o%1II 1-------3v 
INPUT l 1.::% 1.5V I 1 lO% 

10% I I ------- ov 

NANO 
OUTPUT 

~IPHL 1, •' IPLH 
I I ,---voH 

:,I \•v i UV 

I ------:--.1 voL 
IPLH i' •I ~ IPHL 

OUT~~~ ----'SY \·:--- VOH 

· '-·----VOL 

VOLTAGE WAVEFORMS 

FIGURE 13-tpLH and tpHL (DRIVERS ONLY) 

OUTPUT 

I 
I 

5V 

LOAD CIRCUIT 

le-<5ns .....a l--<6ns 
190% 90% '-1-----3V 
1.5V 1.6V I 

I 10% 

1.-tPzL-f I 
I 

ov 
I 
I 
I 
I 
I 
I 

I 
I 
~IPLZ "-1 I v0 u-sv 

I 0.5V _J_ \•v ____ .....__,_ VoL 

VOLTAGE WAVEFORMS 
FIGURE 15-tpzL and tpLz 

CL'• 30 pF AL J (See Note Bl "::' 

LOAD CIRCUIT 

<5n1-f--i 

~-----.11--1-- - - 3 v 
90% I 

INPUT I 1.5 V 1.6 V l 
1()% I I 10" ov 

OUTPUT 

FROM OUTPUT 

J..--1- tpzH I 

I ' __ j_vvoH 

tpHz -fe--1 V 0tt .. o v 

VOLTAGE WAVEFORMS 

FIGURE 14-tpzH and tpHz 

TEST 
POINT sv 

AL• 400 n 

UNDER ·;EST --tt--41t---t•-41a-I•~-~----. 

BINPUT 
(See Note El 

OUTPUT 

CL• 30 pF J (See Note Bl 

(See Note Cl 

LOAD CIRCUIT 

-.j ,._., 5ns 

_;...------:'-t------- VH 

1.5 v 

I 
: I 10% 

I 
-..i 

VOLTAGE WAVEFORMS 

(See Note E) 

FIGURE 16-tPLH and tPHL (RECEIVERS ONLY) 
NOTES: A. Input pulses are supplied by generators having the following characteristics: Zout • 50 n, PAR• 500 kHz, tw • 100 ns. 

B. CL includes probe and Jig capacitance. 
C. All diodes are 1N3064 or equivalent. 
0. When testing the '116 and '118 receiver sections, the response-time control and the termination resistor pins are left open. 
E. For '116 and '118, VH .. 3 V, VL • -3 V, the A Input is at 0 V. 

For '117 and '119, VH • 3 V, VL • O V, the A Input is at 1.5 V. 
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TYPES SN55121, SN55122, SN75121, SN75122 
utiAi iii\it uRiVERS AND TRiPLI: LINE RECEIVERS 

BULLETIN NO. DL·S 12049, SEPTEMBER 1973 - REVISED APRIL 1974 

LINE CIRCUITS 

• Designed for Digital Data Transmission over Coaxial Cable, Strip Line, 
or Twisted Pair 

• Designed for Operation with 50-n to 500-n Transmission Lines 

• TTL Compatible with Single 5-V Supply 

additional features of SN55121, SN75121 additional features of SN55122, SN75122 
line drivers 

• 
• 
• 
• 
• 
• 

Plug-In Replacement for Signetics 8T13 

2.4-V Output at IOH = -75 mA 

Uncommitted° Emitter-Follower Output 
Structure for Party-Line Operation 

Short-Circuit Protection 

AND-OR Logic Configuration 

High Speed .•. Maximum Propagation Delay 
Time= 20 ns 

SN55121, SN75121 
JORN 

DUAL·IN·LINE PACKAGE (TOP VIEW) 

Vee 2F 2E 20 2C 29 2A 2Y 

description 

line receivers 

• 
• 
• 

• 
• 

• 

Plug-In Replacement for Signetics 8T14 

Built-In Input Threshold Hysteresis 

High Speed .•. Typical Propagation 
Delay Time = 20 ns 

Independent Channel Strobes 

Input Gating Increases Application 
Flexibility 

Fanout to 10 Series 54/74 Standard Loads 

SN55122, SN75122 
JORN 

DUAL-IN-LINE PACKAGE (TOP VIEW) 

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. 
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 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 
A B c D • E F y 

H H H H x x H 
x x x x H H H 

All other input 
L combinations 

H =high level 
L =low level 
X = irrelevant 

A 
H 
x 
L 
L 
x 
x 

INPUTS 
st R 
H x 
x L 
x H 
x x 
L H 
L x 

OUTPUT 
s y 
x L 
H L 
x H 
L H 
x H 
L H 

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

SN55121, SN75121 schematic (each driver) 

TO OTHER 
LINE DRIVER 

TO OTHER 
LINE DRIVER 

SN55122, SN75122 schematic (each receiver) 

vcc~(~1G~l.._~--~----4l1--~ ...... ~---~~~~--e~~.....:...~~+--111.--~~~~~-. 

TO OTHER 
RECEIVERS 

R (14,3, 10) 

'9·., Vee bus 

*s input is provided for receivers 1 and 2 only. 
Resistor values shown are nominal. 

A (1, 5, 12) 

B ..!_2.:._6_!.:__ 
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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, V cc (see Note 1) 
Input voltage . . . . . . . . 
Output voltage . . . . . . • 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) 
Operating free-air temperature range: SN55121 • . . . . . . 

SN75121 . • • . • . . 
Lead temperature 1/16 inch from case for 60 seconds: J package 
Lead temperature 1/16 inch from case for 10 seconds: N package 

SN55121, SN75121 recommended operating conditions 

6V 
6V 
6V 
lW 

-55°C to 125°C 
0°C to 75°C 

300°C 
260°C 

Supply voltage, V CC . . . . . • . · • • 
High-level output current, IOH . . . . . 
Operating free-air temperature, TA: SN55121 

MIN 
4.75 

NOM 
5 

MAX 
5.25 
-75 
125 

UNIT 
v 

mA 
oc 

SN75121 
-55 

0 75 

SN55121, SN75121 electrical characteristics over recommended operating free-air temperature range, 
Vee= 4.75 V to 5.25 V {unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN MAX 

V1H High-level input voltage 2 

V1L Low-level input voltage 0.8 

V1K Input clamp voltage Vee= 5 v, 11 = -12mA -1.5 

V(BR)I Input breakdown voltage Vee= 5 v, 11=10mA 5.5 

VoH High-level output voltage V1H = 2 V, loH =-75mA, See Note 3 2.4 

IQH High-level output current 
Vee= sv, V1H =4.5V, VQH = 2 V, 

-100 -250 
TA= 25°C, See Note 3 

IQL Low-level output current V1L = 0.8 V, VQL = 0.4 V, See Note 3 -800 

lo(offl Off-state output current Vee= 3 v, Vo=3V 500 

l1H High-level input current V1=4.5 V 40 

l1L Low-level input current V1=0.4 V -0.1 -1.6 

ios Short-circuit output current+ Vee= 5V, TA= 25°C -30 

lccH Supply current, outputs high Vee= 5.25 V, All inputs at 2 V, Outputs open 28 

lccL Supply current, outputs low V CC = 5.25 V, All inputs at 0.8 V, Outputs open 60 

;:J:Not more than one output should be shorted at a time, 

SN55121, SN75121 switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER TEST CONDITIONS MIN TVP MAX 

tPLH Propagation delay time, low-to-high-level output RL=37.0, CL=15pF, 11 20 
tPHL Propagation delay time, high-to-low-level output See Figure 1 8 20 

tPLH Propagation delay time, low-to-high-level output RL = 37 n, CL= 1000 pF, 22 50 

tPHL Propagation delay time, high-to-low-level output See Figure 1 20 50 

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

oc 

UNIT 

v 
v 
v 
v 
v 

mA 

µA 

µA 

µA 

mA 

mA 

mA 

mA 

UNIT 

ns 

ns 

2. For operation above 2s0 c free-air temperature, refer to the ·Dissipation Derating Curves in the Thermal Information section, 
which starts on page 21. 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, V cc (see Note 1) 
Input voltage: R input 

A, B, or S input 
Output voltage • • • • • • • 

.· .. 
Output current • • • • • • • • • • • • 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 6) 
Operating free-air temperature range: SN55122 

SN75122 .••••••• 
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 • 

SN55122, SN75122 recommended operating conditions 

Supply voltage, Vee . . . . . 
High-level output current, loH 
Low-level output current, loL 
Operating free-air temperature, TA: SN55122 

SN75122 

MIN 
4.75 

-55 
0 

6V 
6V 

5.5V 
6V 

±100 mA 
1W 

-55°C to 125°C 
0°C to 75°C 

-65°C to 150°C 
300°C 
260°C 

NOM MAX 
5 5.25 

-500 
16 

125 
75 

UNIT 
v 

µA 
mA 
oc 
oc 

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 TVP MAX UNIT 

V1H High-level input voltage A,B,R, orS 2 v 
V1L Low-level input voltage A,B,R, or S 0.8 v 
Vn-VT- Hysteresis t R Vee= 5 v, TA= 25°C 0.3 0.6 v 
V1K Input clamp voltage A,B, or S Vee= 5 v, 11 = -12 mA -1.5 v 
V(BR)I Input breakdown voltage A,B, or S Vee= 5 v, 11=10mA 5.5 v 

V1H=OV, V1L"' 0.8 V, IQH = -500 µA, 
2.6 

VoH High-level output voltage 
See Note 3 

Vl(A) "'0V, V1(B) • 0 V, Vl(S) .. 2 V, 
v 

Vl(RI • 1.45 V (See Note 4), IQH = -500µA 
2.6 

V1H"'2V, V1L"' 0.8 V, IQL'" 16 mA, 
0.4 

Vol Low-level output voltage 
See Note 3 

Vl(A)'"OV, V1(B) = 0 V, Vl(S) .. 2 V, 
v 

V1(R) = 1.45 V (See Note 5), loL•16mA 
0.4 

l1H High-level input current 
A,B, orS V1=4.5 v 40 

R Vi= 3.8 v 170 
µA 

l1L Low-level input current A,B,orS V1 = 0.4 v -0.1 -1.6 mA 

ios Short-circuit output current+ Vee= 5 v, TA= 25°C -50 -100 mA 

ice Supply current Vee= 5.25 v 72 mA 

tHysteresis Is the difference between the positive-going input threshold voltege, VT+• and the negative-going Input threshold voltege, VT-· See 
Figure 4. 

iNot more then one output should be shorted at l'l time and duration of the short-circuit should not exceed one second. 
NOTES: 1. Voltage values are with respect to network ground terminel. 

3. The output voltage limits are quaranteed for any eppropriete combinetion of high and low Inputs specified by the function table 
for the desired output. 

4. Receiver Input was et l'l high level immedletely before being reduced to 1.45 V. 
5. Receiver Input was ate low level immediately before being reised to 1.45 V. 
6. For operation above 25°C free-eir temperature, refer to the Dissipation Derc!lting Curves In the Thermal Information section, 

which starts on page 21. 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, Vee= 5 V, TA= 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tPLH Propagation delay time, low-to-high-level output from R input 
See Figure 2 

20 30 
ns 

tPHL Propag~tion delay time, high-to-low-level output from R input 20 30 

PARAMETER MEASUREMENT INFORMATION 

3V Vee 
I+- .;; 5 ns -.I t-- .;; 5 ns 

:..-
1 
-----:

1--r - - - - 3 v 
90% 90% I 

INPUT ----L-, 
PULSE 

GENERATORr--~'--- I 

I 
I I 
I 10% OV 
I 

ISee Note Al 

PULSE 
GENERATOR 

(See Note Al 

>-t-------e--OUTPUT 
I 
I ___ T_. AL= 

37 n 
CL= 15pF 
(See Note Bl 

OUTPUT 

I 
tPHL-li..•--

TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 1-SN55121, SN75121 SWITCHING TIMES 

~ ~<Sns Vee '2.6V -.i 
I 
I 
I 
I 
I 

;,--------'-+----- 2.6 v 
90% 90% I 

I I 
I 10% 

I 
ov 1N3064 

I 
f PHL -+1111---.. 

skn 
OUTPUT 

TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 2-SN55122, SN75122 SWITCHING TIMES 

NOTES: A. The pulse generators have the following characteristics: Zout""' 50 n, tw = 200 ns, duty cycle• 50%. 

ct 
E 
.!. c e 
5 

(.) .... 
:::J a. .... 
:::J 
0 
I 

9 

B. CL includes probe and jig capacitance. 

-300 

-250 

-200 

-150 

-100 

-50 

0 

TYPICAL CHARACTERISTICS 
SN55121, SN75121 SN55122, SN75122 

OUTPUT CURRENT vs OUTPUT VOLTAGE OUTPUT VOLTAGE vs INPUT VOLTAGE 

0 0.5 1 

T 

Vcc=5 v 
V1H = 2 V 
TA= 25°C-

~ 

'\ 
~ 

N 
1J 

l 
1.5 2 2.5 3 3.5 4 4.5 5 

Vo-Output Voltage-V 

FIGURE 3 

=j' 
Cl> 
Cl 
Cll .... 
0 
> .... 
:::J a. .... 
:J 

0 
I 
0 
> 

4.0 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 

0.5 

0 

Vee= 5
1

V 
No load 
TA= 25°C 

VT-~ ~ VT+ 

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 
. V1-lnput Voltage-V 

FIGURE 4 
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TYPES SN55121, SN55122, SN75121, SN75122 
DUAL LINE DRIVERS AND TRIPLE LINE RECEIVERS 

75.U 

I 
I 

TYPICAL APPLICATION DATA 

r-,13 SN55,22- -i 

I 
I 

I 
I 

L!!~~~g!.J 
L!L~S~~11.1J 

I 

I 
I 

L_1~_§~~.E.1J 

FIGURE 5-SINGLE·ENOED PARTY LINE CIRCUITS 

R 
INPUT 

I 
OUT~ 

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 
r1or111T~ 
VlllVUllV 

TYPES SN75123, SN75124 
uuAi. i.ii1E univcn Ai~u iiiiPit iii\it HtCHVtH 

BULLETIN NO. DL·S 12043, SEPTEMBER 1973-REVISED APRIL 1974 

LINE CIRCUITS 

• Meet IBM System 360 Input/Output Interface Specifications 

• Operate from Single 5-V Supply 

• TTL Compatible 

additional features of SN75123 line driver 

• Plug-In Replacement for Signetics 8T23 

• 3.11-V Output at IOH = -59.3 mA 

• Uncommitted Emitter-Follower Output 
Structure for Party-Line Operation 

• Short-Circuit Protection 

• AND-OR Logic Configuration 

SN75123 
JORN 

DUAL-IN-LINE PACKAGE (TOP VIEW) 

Vee 2F 2E 20 2C 28 2A 2V 

1A 18 1C 10 1E 1F 1V GNO 

description 

additional features of SN75124 line receiver 

• Plug-In Replacement for Signetics 8T24 
• Built-In Input Threshold Hysteresis 

• High Speed .•• Typical Propagation 
Delay Time = 20 ns 

• Independent Channel Strobes 

• Input Gating Increases Application 
Flexibility 

SN75124 
JORN 

DUAL-IN-LINE PACKAGE (TOP VIEW) 

Vee 1s 1R 1V 3A 3S 3R 3V 

1A 18 2R 2S 2A 28 2V GNO 

The SN75123 dual line driver and the SN75124 triple line receiver are both specifically designed to meet the 
input/output interface specifications for I BM 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 

A 
H 
x 

SN75123 FUNCTION TABLE 

INPUTS OUTPUT 
B c D E F y 

H H H x x H 
x x x H H H 

All other input 
L 

combinations 

H • high level 
L =low level 
X = Irrelevant 

SN75124 FUNCTION TABLE 
INPUTS OUTPUT 

A et R s y 
H H x x L 
x x L H L 
L x H x H 
L x x L H 
x L H x H 
x L x L H 

ts Input and last two lines of the function table are applicabltt 
to receivers 1 and 2 only. 

SN75123 schematic (each driver) 

Vcc-11_s~1-. ______ ,._ ____ _.. ____ --i.,_ __________ ...... ____ ._ ____ ..._ __________ ~ 

TO OTHER 
LINE DRIVER 

TO OTHER 
LINE DRIVER 

4kn 

SN75124 schematic (each receiver) 

Vee 
1161 

TO OTHER 
RECEIVERS 

R 114,3, 10) 

'\iii ... Vccbus 

v 

:j: B Input Is provided on receivers 1 and 2 only 
Resistor values shown are nominal 

4kn 

A 11,5, 12) 

sJ.2.!..~!..-
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SN75123 
DUAL LINE DRIVER 

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

Supply voltage, Vee (see Note 1) 
Input voltage • • . • . . . • 
Output voltage • • • . . • • 
Continuous total dissipation at (or below) 25°C free-air temp~rature (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: N package 

SN75123 recommended operating conditions 

7V 
5.5V 

7V 
1W 

0°C to 75°C 
-65°C to 150°C 

300°C 
260°C 

Supply voltage, Vee . . . . . 
High-level output current, IQH 
Operating free-air temperature, TA 

MIN 
4.75 

NOM MAX 
5 5.25 

-100 
75 

UNIT 
v 

mA 
oc 0 

SN75123 electrical characteristics, Vee= 4.75 V to 5.25 V, TA= 0°C to 75°C (unless otherwise noted) 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

V1H High-level input voltage 2 v 
V1L Low-level input voltage 0.8 v 
V1K Input clamp voltage Vee= 5 v, l1=-12mA -1.5 v 
V(BRll Input breakdown voltage Vee= 5 v, 11= 10mA 5.5 v 

VoH High-level output voltage 
Vee= 5V, V1H=2V, 1TA = 25°e 3.11 v 
loH = -59.3 mA, See Note 3 j TA= 0°e to 75°e 2.9 

loH High-level output current 
Vee= 5 v, V1H =4.5V, VoH=2V, 

-100 -250 mA 
TA=25°e, See Note 3 

VoL Low-level output voltage V1L = 0.8 V, loL = -240 µA, See Note 3 0.15 v 
lo(otfl Off-state output current Vee= o, Vo=3V 40 µA 

l1H High-level mput current V1=4.5V 40 µA 

l1L Low-level input current V1 = 0.4 V -0.1 -1.6 
--:--
mA 

•os Short-circuit output current :j: Vee= 5 v, TA= 25°e -30 mA 

ieeH Supply current, outputs high 
Vee= 5.25 v, 
Outputs open 

All inputs at 2 V, 
28 mA 

lccL Supply current, outputs low 
Vee= 5.25 v, 
Outputs open 

All inputs at 0.8 V, 
60 mA 

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

SN75123 switching characteristics, Vee= 5 V, TA= 25°C 

PARAMETER \ TEST CONDITIONS MIN TYP MAX UNIT 

tPLH Propagation delay time, low-to-high-level output RL = 50 n, CL= 15pF, 12 20 
ns 

tpH L Propagation delay time, high-to-low-level output See Figure 1 12 20 

tPLH Propagation delay time, low-to-high-level output RL = 50 n, CL= 100pF, 20 35 
ns 

tpH L Propagation delay time, high-to-low-level output See Figure 1 15 25 

NOTES: 1. '.'oltage 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 21. 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, 
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TYPE SN75124 
TRIPLE LINE RECEIVER 

SN75124 absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee (see Note 1) • • • • • • 
Input voltage: R input with Vee applied 

R input with V cc not applied 
A, B, or S input 

Output voltage • • • • • • • • 
Output current • • • • • • • • 
Continuous total dissipation at (or below) 25°C free·air temperature (see Note 4) 
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: N package 

SN75124 recommended operating conditions 

7V 
7V 
6V 

. 5.5V 
7V 

±100mA 
1W 

0°C to 75°C 
-65°C to 150°C 

300°C 
260°C 

MIN 
4.75 

NOM MAX UNIT 
Supply voltage, V CC • • • • • 
High-level output current, IOH 
Low-level output current, IQL 
Operating free-air temperature, TA • 0 

5 5.25 
-800 

16 
75 

v 
µA 
mA 
oc 

SN75124 electrical characteristics, Vee= 4.75 V to 5.25 V, TA= 0°e to 75°C (unless otherwise noted) 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

A,B, or S 2 v V1H High-level input voltage 
R 1.7 

Low-level input voltage 
A,B, or S 0.8 v V1L 
R 0.7 

VT+-VT- Hysteresis t R Vee= sv, TA= 25°C 0.2 0.4 v 

V1K Input clamp voltage A,B, or S Vcc=sv, l1=-12mA -1.5 v 

V(BR)I Input breakdown voltage A,B, or S Vee= 5 v, 11=10mA 5.5 v 

VoH High-level output voltage 
V1H = V1H min, 
See Note 3 

V1L • V1Lmax, IQH = -800 µA, 
2.6 v 

VoL Low-level output voltage 
V1H = V1H min, V1L • V1Lmax, loL • 16mA, 

0.4 v 
See Note 3 

Input current at V1 =7 v 5 
11 R mA 

maximum input voltage V1 =6V, Vee= o 5 

A,B, or S V1=4.5V 40 
µA l1H High-level input current 

R V1=3.11 V 170 

l1L Low-level input current A,B, orS Vi= 0.4 v -0.1 -1.6 mA 

ios Short-circuit output current Vee= 5V, TA= 25°C -50 -100 mA 

ice Supply current Vee= s.25 v 72 mA 

tHysteresls ls the difference between the positive-going input threshold voltage, VT+• and the negative-going Input threshold voltage, VT-· See 
Fiaure 4. 

:I: 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, Vee= 5 V, 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 

NOTES: 1. Voltage values are with respect to network ground terminal. 
3. The output voltage ahd current limits are guaranteed for any appropriate combination of high and low Inputs specified by the 

function table for the desired output. 
4, For operation above 25°C free-air temperature, refer to the Dissipation Oerating Curves In the Thermal Information section, 

which starts on page 21. In the J package, SN75124 chips are glass-mounted 
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3V 

PULSE 
GENERATOR 

(see Note Al 

'::" '::" 

TYPES SN75123, SN75124 
uuAi iiNt UHiVtH AND liiiPit iiNt iiECtiVEH 

PARAMETER MEASUREMENT INFORMATION 

Vee 

----L-, 
I 

I 
I ---T.J 

TEST CIRCUIT 

Vee 

TEST CIRCUIT 

INPUT 

OUTPUT tPLH 

RL" CL 
50 u (See Note Bl OUTPUT 

'::" 

i.-.;; 5 ns --' ~.;;5ns 
:------1'-;- - - - - 3 v 

90% I 
I 

90% 
I 

I I 
I 10% ov 
I 
I 

tPHL -li+t--...4 

VoL 

VOLTAGE WAVEFORMS 

FIGURE 1-SN75123 SWITCHING TIMES 

2.6V 

OUTPUT 

FIGURE 2-SN75124 SWITCHING TIMES 

--t f+-.;; 5 ns 

:-------'-:+----- 2.6V 
90% 90% I 

1.5 v I 
l'-1_0'*-"--- 0 v 

1.5 v 

Vol 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Zout "' 50 n; tw .. 200 ns, duty cycle"' 50%. 
B. CL includes probe and jig capacitance. 
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TYPES SN75123, SN75124 
DUAL LINE DRIVER AND TRIPLE LINE RECEIVER 

TYPICAL CHARACTERISTICS 

SN75123 

OUTPUT CURRENT 
VS 

SN75124 

OUTPUT VOLTAGE 
VS 

OUTPUT VOLTAGE RECEIVER INPUT VOLTAGE 

-300 

-250 

<( 
E ! -200 
c: 
t 
8 -150 .... 

::::J 

B-
::::J 

0 -100 
I 
0 

-50 

0 

T 

Vee= 5 v 
All inputs at 2 V 

f-TA = 25°C 

~ 
~ 

~ 
N 

I\ 
l 

4.0 T T 
Vcc=s v 

3.5 r- No load 
TA= 25°C 

1 
3.0 

Cl.I 
Cl 2.5 !3 
0 
> 2.0 .... 

::::J 

B-
VT+-~ VT- .. 

::::J 1.5 0 
I 
0 
> 1.0 

0.5 

0 
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 

Vo-Output Voltage V V1-lnput Voltage-V 

FIGURE 3 FIGURE4 

TYPICAL APPLICATION DATA 

A ---------, 

~ --f-..... I 
D I 

J----9-+-+-----------------~~.--f-a 
95-n COAXIAL CABLE 

E-...;;._-1 I 
F--..... I 

L---~s~~L...I 

FIGURE 5-UNBALANCED LINE COMMUNICATION USING '123 AND '124 
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• ~~!~~FACE 
CIRCUITS 

TYPES SN75125, SN75127 
Stvti1-CiiAi1i1ti iiNt iitCtivtiiS 

BULLETIN NO. DL-S 12457, JANUARY 1977 - REVISED SEPTEMBER 1980 

• Meets IBM 360/370 1/0 Specification 

• Input Resistance ••• 7 kn to 20 kn 

• Output Compatible with DTL or TTL 

• Schottky-Clamped Transistors t 

• 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 V cc 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 

JORN DUAL-IN-LINE PACKAGE 
(TOP VIEW) 

SY 6Y 7Y 

1A 2A JA 4A SA 6A 7A GND 

logic: Y =A 

SN75127 
JORN DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

1Y 2Y JV 4V 5Y 6Y 7V 

logic: Y =A 

COMMON CIRCUITRY ________________ _., __ __,_r_-_-_-__ -_-__ ,....:......rooTHER 

Vee 1sol! I 

A 
INPUT 

12kfl 
NOM 

GND 

NOM I " __ __. I 

I 
I 
I 
I 
I 
I 

ouri>uT I 
I 
I 
I 
I 
I 

L------
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TYPES SN75125, SN75127 
SEVEN-CHANNEL LiNE RECEIVERS 

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

Supply voltage, Vee (see Note 1) 
Input voltage range: SN75125 • • • • •• 

SN75127 • • • • • • • • • • • • ••••• 
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: N package 

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

•••••• 7V 
-0.15 V to 7 V 

-2V to7V 
••• 800mW 

• • • • 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 21. In the J package, SN75125 and SN7512' chips are glass-mounted. 

recommended operating conditions 

Supply voltage, Vee . . . . . 
High-level output current, IQH 
Low-level output current, IQL 
Operating free-air temperature, TA 

MIN NOM 
4.5 5 

0 

MAX UNIT 
5.5 v 

-0.4 mA 
16 mA 
70 oc 

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

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

V1H High-level input voltage 1.7 v 
VJL Low-level input voltage 0.7 v 
VoH High-level output voltage Vee· 4.5 v, V1L • 0.7 V, IQH .. -0.4 mA 2.4 3.1 v 
VoL Low·level output voltage Vee =4.5 v, V1H = 1.7 V, IQL"'16mA 0.4 0.5 v 
IJH High-level input current Vee= 5.5 v, v, = 3.11 v 0.3 0.42 mA 

l1L Low-level input current Vee= 5.5 v, V1 .. 0.15V 30 µA 

ios Short-circuit output current* Vee= 5.5 v, Vo=O -18 -60 mA 

q Input resistance 
Vee= 4.5 v, o v, or open, 

7 20 kn 
t.V1•0.15 V to4.15 V 

Vee= 5.5 v, IQH • -0.4 mA, 
15 25 mA 

Ice Supply current 
All inputs at 0.7 V 

Vee· 5.5 v, IQL • 16mA, 
28 47 mA 

All inputs at 4 V 

fAll typical values are at Vee• 5 V, TA• 25°C, 
*Not more than one output should be shorted at a time, 

switching characteristics, Vee= 5 V, TA= 2s0 e 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tpLH Propagation delay time, low-to-hrgh-level output 7 14 25 ns 

tPHL Propagation delay time, high-to-low-level output 10 18 30 ns 

tPLH 
Ratio of propagation delay times 

AL •400 n, CL•50pF, 
1.3 "'tPHL 0.5 0.8 ns 

See Figure 1 

tTLH Transition time, low·to-hi!lh·level output 1 7 12 ns 

tTHL Transition time, high-to-low-level output 1 3 12 ns 
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INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



INPUT 

TYPES SN75125, SN75127 
SE\iEN-CiiANNti iiNt titGtivtiiS 

PARAMETER MEASUREMENT INFORMATION 

PULSE 
GENERATOR 
(See Note Al 

TEST CIRCUIT 

I ~ 100 ns ~11 
~ I 

1
'4--- 10 ns -+I 14-- 10 ns 

111 

I 0.1 v 1.1 v I 
11 ir--90_% ______ 90-%1:11 - - - - - - - 3 v 

10% I I 10% ----I I ov 
I I 
'4----+i-'PHL ~-'PLH 

------2-v"""'NI 1.SV 1.2tf v1 -2-V-----voH 
OUTPUT I o.sv o.sv 1-----v 

I I I I. OL 
-..i j4-1

THL ~ ~1TLH 

VOLTAGE WAVEFORMS 

FIGURE 1 
NOTES: A. The pulse generator has the following characteristics: Zout"" 50 n, PAR• 5 MHz. 

B. CL includes probe and jig capacitance, 
C. All diodes are 1N3064 or equivalent. 

TYPICAL CHARACTERISTICS 

VOLTAGE TRANSFER CHARACTERISTICS VOLTAGE TRANSFER CHARACTERISTICS 
5 I r 

0 
I 

1 
TA =70 c--

5 
Vee= s.sv 
Vee= s v 

4 

> 
I 

4 

> 
I 

Vee=4.5V 

~ 
3 al .... 

Cl) 
Cl 

!9 3 
0 
> .... 
::I 
a. 

2 .... 
::I 

TA=25°C_, r-H 

l l 

0 
> .... 
::I 

fr 2 ::I 

er 0 
I 

0 
> TA= 0°C -I ~ 

0 
> 

r Vcc=5V 

Nf Lold 
0 

No Load 
t- TA= 25°C 

.1 .1 0 
0 2 0 2 

Vi-Input Voltage-V Vi-Input Voltage-V 

FIGURE 2 FIGURE3 
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TYPES SN75125, SN75127 
SEVEN-CHANNEL LINE RECEIVERS 

0.6 

=t 0.5 
ll> 
Cl 

J3 
~ 0.4 ... 

::::J e 
0 0.3 
Qi 
~ 

...I 3: 0.2 

.9 
~ a 0.1 
> 

<( 
E 
I ... 
c: 
E 
:; 
u ... 

::::J 
c. 
c: 

1.. 

TYPICAL CHARACTERISTICS 

INPUT CUR RENT 
VS 

INPUT VOLTAGE 
0 .4 r--1.----1,.--,1r--,--r-r----r--.--""T""--. 

Vcc=sv / 
f- No Load

0 
/17 

TA= 25 C 
o.3 1- ~-+-L'J-l-v~i----1---1---1 

£ 0.2 1-~f---i-~-+v..,.<-+--+--+---1-~-1 

/v 
0.1 l--+--+.~+---1--4-'*--'---'-..J.--I 

~ 
/ 

0 L---l---i.-.L-.-.L--J.-...L--1--1-~.....J 
0 2 3 4 5 

Vi-Input Voltage-V 

FIGURE4 

LOW-LEVEL OUTPUT VOLTAGE 
VS 

SUPPLY CURRENT 

OUTPUT CURR ENT 

Vee= 5 v 
Vt =5V 
TA =25°C 

<( 

r ... 
c: 
ll> :: 
::::J 
u 
>-
"ii 
c. 
::::J 

~ 
u 
!:? 

VS 

SUPPLY VOLTAGE 

30 

All seven channels 
25 No Load 

TA=25°C 

20 

15 

10 

5 

0 L-----'-----l-....;.__..J_ __ _J 0 
0 5 10 15 20 0 2 3 4 

lo-Output Current-mA Vee-Supply Voltage-V 

FIGURE 5 FIGURE 6 
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• FUTURE PRODUCTS 
TO BE ANNOUNCED 

TYPE SN75126 
QUADRUPLE LINE DRIVER 

• Meets IBM 360/370 1/0 Interface 
Specification GA22-6974-3 
{Also See SN75130) 

• Output Voltage of 3.11 V Min 
at loH =-60 mA 

• Overload Protection with Foldback 
Current Limiting 

• High-Speed, Low-Power Schottky Circuitry 

• Functionally Interchangeable with MC 3481 

description 

The SN75126 quadruple line driver is designed to 
meet the IBM 360/370 1/0 specifications GA22· 
6974-3. The output voltage is 3.11 volts minimum 

OUTPUT1Y 

FAULT FLAG 1F 

INPUT 1A 

ENABLE 1G/2G 

INPUT2A 

FAULT FLAG 2F 

OUTPUT2Y 

GND 

JORN PACKAGE 

(TOP VIEW) 

OCTOBER 1980 

Vee 

OUTPUT4V 

FAULT FLAG 4F 

INPUT4A 

ENABLE 3G/4G 

INPUT3A 

FAULT FLAG 3F 

OUTPUT3V 

(at IQH = -60 milliamperes) over the recommended ranges of supply voltage (4.5 volts to 5.5 volts) and temperature 
(0°C to 70°C). This device is compatible with standard TTL logic and supply voltages. Fabrication techniques employ 
low-power-Schottky technology to achieve fast switching and low power dissipation. The data bus will not be disturbed 
during power up and power down. Fault flag circuitry is designed to sense a line short on any Y output line, output a 
logic low level, and reduce the output current to a safe level. 

The SN75126 is designed for use with the SN75125 or SN75127 seven-channel receivers, or the SN75128 or SN75129 
eight-channel receivers. 

functional block diagram (one of four drivers, positive logic) 

INPUTA ------------------4 
ENABLEG-------.i---------t 

PRODUCT PREVIEW 

TOONE OTHER 
DRIVER 

FAULT o--------- FLAG 

F 

DRIVER 
1---------------+------0UTPUT 

y 

This document contains information 
on a product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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INTERFACE 
CIRCUITS 

TYPES SN75128, SN75129 
EIGHT-CHANNEL LINE RECEIVERS 

BULLETIN NO. DL·S 12569, JANUARY 1977 - REVISED SEPTEMBER 1980 

• Meets I BM 360/370 1/0 Specification 
SN7512B 

• Input Resistance ..•.•. 7 kn to 20 kn JORN DUAL IN-LINE PACKAGE 

Output Compatible with DTL or TTL 
(TOP VIEW) • 

• Schottky-Clamped Transistorst Vee 1Y 2Y 3Y •Y SY ev 7Y IV 2S 

• Operates from a Single 5-Volt Supply 

• High-Speed ••. Low Propagation Delay 

• Ratio Specification .•. tPLHltPHL 

• Common Strobe for Each Group of 
Four Receivers 

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

1S 1A 2A 3A •A 5A l5A 7A IA GND 

positive logic: Y = AS 

description SN75129 
JORN DUAL IN-LINE PACKAGE 

The SN75128 and SN75129 are eight-channel line 
receivers designed to satisfy the requirements of the 
input-output interface specification for I BM 360/370. Vee 1Y 2Y 

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 
transistors t 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. 

15 1A 2A 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

(TOP VIEW) 

3Y •v IV IV 7Y IV 2S 

3A •A SA IA 7A IA GND 

positive logic: Y = AS 

t Integrated Schottky-Barrier diode
clamped transistor is patented by 
Te><as Instruments. U.S. Patent 
Number 3,463,975, 



TYPES SN75128, SN75129 
tiiliii-GiiANniti iiNE iiECEivtiiS 

schematic (each receiver) 

r·---·-·-·-·-·-·-·-·-·-1 ...... _.._ __ 'il 

12 kn 
NOM 

11kn : 
NOM 1 

I 
I 
I 

SN75129I ------r---
SN75128! I r·-· ·-·1 I 

i !_J 
! I 

INPUT 
s --+.:--e--.-~ i 

i 
. .J 

ONE OF TWO 
'-·-·-·-·-·-·-·-·-·-· 

·-·-·-·-·-· -· -·-· -1 
TO THREE\.._ ____ ,,,_ ____ / 

v 
OTHER TO SEVEN 

CHANNELS OTHER CHANNELS 

Vee 

GND 

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

Supply voltage, Vee (see Note 1) 
A input voltage range • • . • . 
Strobe input voltage • • . . . • . . . • • • • • • • • . . 
Continuous total dissipation at (or below) 25°e 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 1 O seconds: N package 

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

..... 7V 
-0.15 V to 7 V 
• ••.. 7V 
.•. 800mW 

. . 0°e to 70°C 

. -65°e to 150°C 

. .. 300°e 
•.... 260°C 

2. For operation above 25°C free-air temperature, refer to Dissipation Deratlng 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 

Supply voltage, Vee 
High-level output current, IOH 
Low-level output current, IOL 
Operating free-air temperature, TA 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

MIN NOM 
4.5 5 

0 

MAX UNIT 
5.5 v 

-0.4 mA 
16 mA 
70 oc 
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TYPES SN75128, SN75129 
EIGHT-CHANNEL LINE RECEIVERS 

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

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

A 1.7 v V1H High-level input voltage t--s 2 

A 0.7 
V1L Low-level input voltage ts v 

0.7 

VoH High-level output voltage Vee= 4.5 v, VrL .. 0.7 V, IQH = -0.4 mA 2.4 3.1 v 
VoL Low-level output voltage Vee= 4.5 v, VrH = 1.7 V, IQL"'16mA 0.4 0.5 v 
VrK Input clamp voltage s Vee= 4.5 v, Ir =-18mA -1.5 v 

A Vee= 5.5 v, v, =3.11 v 0.3 0.42 mA 
l1H High-level input current 

s Vee= 5.5 v, v, = 2.7 v 20 µP 

A Vee= 5.5 v, V1 .. 0.15V 30 µA 
l1L Low-level input current s Vee= 5.5 v, V1=0.4 v -0.4 mA 

ios Short-circuit output currentf Vee= 5.5 v, Vo =O -18 -60 mA 

ri Input resistance Vee= 4.5 v, O V, or open; .t.Vr=0.15Vto4.15V 7 20 kn 
SN75128 Vee= 5.5 v, Strobe at 2.4 V, All A inputs at 0.7 V 19 31 

ice Supply current 
SN75129 Vee= 5.5 v, Strobe at 0.4 V, All A inputs at 0.7 V 19 31 

mA 
SN75128 Vee= 5.5 v, Strobe at 2.4 V, All A inputs at 4 V 32 53 

SN75129 Vee= 5.5 v, Strobe at 0.4 V, All A inputs at 4 V 32 53 

t All typical values are at Vee• 5 V, TA• 25°C. 

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

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

PARAMETER 
SN75128 SN75129 

FROM TEST CONDITIONS UNIT 
MIN TYP MAX MIN TYP MAX 

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

7 14 25 7 14 25 ns 

tPHL Propagation delay time, high-to-low-level output 10 18 30 10 18 30 ns 

tPLH Propagation delay time, low-to-high-level output 
AL •400 n, 

26 40 20 35 ns s 
35 tPHL Propagation delay time, high-to-low-level output 22 16 30 ns 

tpLH 
CL•50pF, 

iPHL Ratio of propagation delay times A 0.5 0.8 1.3 0.5 0.8 1.3 

tTLH Transition time, low-to-high-level output 
See Figure 1 

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 -------·- -- - - - 3 v 

FROM OUTPUT_.::-~-=1-~,_...=-_,~:--4-'iO.._:=O~~-..... ~:--;..._.~--; 
INPUT 

(See Notes 
A, D,and E) 

10% 

~ 
I 

I 
I 

100ns ~ 

I 

: '4- 10 ns 1 0 ns -.: 

'4---+f- tpH L 
UNDER TEST I :o Pr; ~(See:~te ;• l"=' 

~ (See Note B) "=' LOAD CIRCUIT ---·1 
2V I 

NOTES: A. Input pulses are supplied by a generator having the 
following characteristics: z 0 ·• 50 n, PAR• 5 MHz. 

B. Includes probe and Jig capacitance, 
C. All diodes are 1N3064 or equivalent. 

OUTPUT I I 
I 
I 
I 

<30% 

I 
I 
I 
I 

VoH 

D. The strobe Inputs of SN75129 are In-phase with the 
output. 

I 0.8V 

~tTHL 
o.8V I 

-t---VoL 
trLH~ 

E. Vref1 • 0.7 V and Vref2 • 1,7 V for testing data (A) 

Inputs, V ref1 • V ref2 • 1.3 V for strobe Inputs, 

FIGURE 1 
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TYPES SN75128, SN75129 
tiGiH-CitANNEL LINE RECEIVERS 

TYPICAL CHARACTERISTICS 

VOLTAGE TRANSFER CHARACTERISTICS 

I TOT 
J_ 

TA =70 c-

1-H TA=25°C_, 

l l 

f-i TA= 0°C -I 

1-Vcc=sv 

0 

Nf Lold 

Vi-Input Voltage-V 

T 1 1 
Vee= sv 

FIGURE2 

INPUT CUR RENT 
vs 

INPUT VOLTAGE 

~ 
t- No Load v 

TA= 25°C L I-

L] 
/1 

0 

v 
L 

/ 
L 

A 

2 3 

V 1-lnput Voltage-V 

FIGURE 4 
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2 

0 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0 

VOLTAGE TRANSFER CHARACTERISTICS 
FROM A INPUTS 

Vcc=s.sv 

Vee= s v 

Vee= 4.5 v 

No Load 
t- TA= 25°C 

l .L 
0 2 

V 1-lnput Voltage-V 

FIGURE 3 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

Vee= s v 
V1 =5V 
TA= 25°C 

0 5 10 15 20 

lo-Output Current-mA 

FIGURE 5 
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FUTURE PRODUCTS 
TO BE ANNOUNCED 

• Meets I BM 360/370 1/0 Interface 
Specification GA22-6974-3 
{Also See SN75126) 

• Output Voltage of 3.11 V Min 
at loH =-60 mA 

• Overload Protection with Foldback Current 
Limiting 

• Common Enable and Common Fault Flag 

• High-Speed, Low-Power Schottky Circuitry 

• Functionally Interchangeable with MC 3485 

description 

The SN75130 quadruple line driver is designed to 
meet the IBM 360/370 1/0 Specifications GA22· 
6974-3. The output voltage is 3.11 volts minimum (at 

OUTPUT lY 

OUTPUT lW 

INPUTlA 

ENABLE 

INPUT2A 

OUTPUT 2W 

OUTPUT2Y 

GND 

TYPE SN75130 
QUADRUPLE LINE DRIVER 

JORN PACKAGE 

(TOP VIEW) 

OCTOBER 1980 

Vee 

OUTPUT4V 

OUTPUT4W' 

INPUT4A 

FAULT FLAG 

INPUT3A 

OUTPUT3W 

OUTPUT3V 

IQH = -60 milliamperes) over the recommended ranges of supply voltage (4.5 volts to 5.5 volts) and temperature (0°C 
to 70°C). This device is compatible with standard TTL logic and supply voltages. Fabrication techniques employ 
low-power Schottky technology to achieve fast switching and iow power dissipation. The data bus will not be disturbed 
during power up and power down. Fault-flag circuitry is designed to sense a short on any of the Y output lines, output 
a logic low level, and reduce the output current on the shorted line to a safe level. 

functional block diagram {one of four drivers, positive logic} 

FROM THREE 
OTHER DRIVERS 

-=--µ~--] 
INPUT A ----.-.--t 

ENABLE G ---1-----t 

TO THREE 
OTHER DRIVERS 

PRODUCT PREVIEW 

This document contains information 
on a product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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FAULT 
FLAG 
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TYPE SN75136 
QUADRUPLE BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
BULLETIN NO. DL·S 12485, JANUARY 1977 

• P-N-P Inputs for Minimal Input 
Loading (200 µA Maximum) 

JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

• High-Speed Schottky Circuitry t 
• 3-State Outputs for Driver and 

Receiver 

• Party-Line (Data-Bus) Operation 

• Single 5-V Supply 

• 40-mA Current Sink Capability (Driver) 

• Designed to be Functionally 
Interchangeable with Signetics 
N8T26 

OE 4R 48 40 3R 38 30 

description RE 1R 18 10 2R 28 20 GNO 

The SN75136 is a quadruple transceiver utilizing Schottky-diode-clamped transistors. 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 µA. 

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

schematics of inputs and outputs 
EQUIVALENT OF EACH INPUT 

Vee----------
TYPICAL OF ALL OUTPUTS 

------4it--Vcc 
Req 

OUTPUT 

Drivers: Req = 35 n NOM 

Receivers: Req .. 70 n NOM 

FUNCTION TABLE (DRIVER) 

INPUTS OUTPUT 

D DE B 

L H H 

H H L 
x L z 

FUNCTION TABLE (RECEIVER) 

INPUTS OUTPUT 

B RE R 

L L H 

H L L 
x H z 

H = high level, L = low level, 

X = irrelevant, Z • high impedance 

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

Supply voltage, Vee (see Note 1) . . . . . . • • • . • . • . • . . . . . . . • . .. 7V 
Input voltage . • . . . . . . . . . . . . . . • . . • • . • • . • . • • • • • .. 5.5V 

1150 mW 
1025 mW 

0°e to 70°e 
• -65°e to 150°e 

. •• 300°e 
..... 260°C 

Continuous total dissipation at (or below) 25°e free-air temperature (see Note 2): N package 
J package 

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: N package 

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 21. In the J package, SN75136 chips are glass-mounted. 

TEXAS INSTRUMENTS 
INCORPORATED 
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tr ntegrated Schottky-Barrier diode
clamped transistor is patented by 
Texas Instruments. U.S. Patent 
Number 3.463,975. 
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TYPE SN75136 
QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUTS 

recommended operating conditions 

Supply voltage, Vee 

High-level output current, IQH 
Driver 

Receiver 

Low-level output current, IQL 
Driver 

Receiver 

Operating free-air temperature, TA 

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

PARAMETER TEST CONDITIONS 

V1H High-level input voltage B, D, DE, RE 

V1L Low-level input voltage B, D, DE, RE 

V1K Input clamp voltage B,D,DE,RE 11 =-5 mA 

VoH High-level output voltage 
B V1H = 2 V, V1L = 0.85 V, IOH =-10 mA 

R V1L = 0.85 V, loH =-2 mA 

Low-level output voltage 
B V1H=2V, IOL =40 mA 

VoL 
R V1H = 2 V, VtL = 0.85 V, IOL = 16 mA 

loz 
Off-state (high-impedance B,R DE at 0.85 V RE at 2 v, Vo= 2.6 V 

state) output current R RE at 2 V, Vo= 0.5 V 

l1H High-level input current D, DE, RE V1=5.25 V 

l1L Low-level input current B,D,DE,RE V1=0.4 v 

Short-circuit output current§ 
B 

ios R Vee· 5.25 v 

Ice Supply current Vee= 5.25 v. No load 

t All typical values are at TA• 25°C and Vee• 5 V. 

MIN 

4.75 

0 

MIN 

2 

2.6 

2.6 

-50 

-30 

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

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

PARAMETER FROM TO TEST CONDITIONS MIN 

tPLH Propagation delay time, low-to-high-level output 
R See Figure 1 B CL•30pF, 

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

tPLH Propagation delay time, low-to-high-level output 
B CL• 300 pF, See Figure 2 D 

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

tPLZ Output disable time from low level 
RE R CL• 30 pF, See Figure 3 

tpzL Output enable time to low level 

tPLZ Output disable time from low level 
DE B CL• 300 pF, See Figure 4 

tpzL Output enable time to low level 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

NOM MAX UNIT 

5 5.25 v 
-10 

mA 
-2 

40 
mA 

16 

70 oc 

TY Pt MAX UNIT 

v 
0.85 v 
-1 v 

3.1 v 
3.1 

0.5 v 
0.5 

100 

-100 
µA 

25 µA 

-200 µA 

-150 
mA 

-75 

87 mA 

TYP MAX UNIT 

8 18 
ns 

7 14 

11 20 
ns 

16 24 

16 24 
ns 

15 30 

9 24 
31 38 

ns 



TYPE SN75136 
U.uAiiiHiri.E oliS ii1AiiSCEi¥En Wiiii 3-STATc ourt-urs 

PARAMETER MEASUREMENT INFORMATION 

Vee 2.SV 

PULSE 
GENERATOR 

(see Note Al 

CIRCUIT R 
UNDER 

TEST 
(see Note Bl D (all) 

RE 
OPEN 

GND 

TEST CIRCUIT 

TEST 
POINT 

1.3kn 

~ J-- .;;; 5 ns --i 14-.;;; 5 ns 

(see Note DI 

CL= 30 pF 
(see Note Cl 

190% 90%\.._r-----2.SV 

INPUT I 1.5 v 1.5 V"N_ 
10% l l 10% ov 

i.---;-tPHL tPLH~ 

---- I v---1 VoH 

OUTPUT ~~1._5_v __________________ 1._5_,~ 
- Vol 

VOLTAGE WAVEFORMS 

FIGURE 1-PROPAGATION DELAY TIMES FROM BUS TO RECEIVER OUTPUT 

92n 

2.SV Vee 2.6 v 

TEST Jon 
POINT 

DE CIRCUIT B 
(see Note DI 

UNDER 
RE TEST 

PULSE 
(see Note Bl R (all) 2son CL= 300 pF 

GENERATOR OPEN (see Note Cl 

(see Note A) GND 

TEST CIRCUIT 

--: !=- c:; 5 ns --tilt"-_ c:;_:_ n.:_ - 2 6 V 

INPUT I 1.59~% 9~~ v I . 
10% I I 10% OV 

l.--f-tPHL tPLH ~ 
\l, .v-: VoH 

OUTPUT ~-1._5_v _________________ 1._5_,~ 
- Vol 

VOLTAGE WAVEFORMS 

FIGURE 2-PROPAGATION DELAY TIMES FROM DRIVER INPUT TO BUS 

NOTES: A. The pulse generator in Figures 1 and 2 has the following characteristics: PAA= 10 MHz, duty cycle= 50%, Zout,. 50 n. 
B. All inputs and outputs not shown are open. 

C. CL includes probe and jig capacitance, 

O. All diodes are 1 N916 or 1 N3064. 
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TYPE SN75136 
QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUTS 

PULSE 
GENERATOR 
(see Note Al 

PULSE 
GENERATOR 
(see Note Al 

PARAMETER MEASUREMENT INFORMATION 

2.6V 

B (all) 

RE 

D (all) 

DE 

OUTPUT 

Vee 5V 

TEST 
POINT 

CIRCUIT 
UNDER R 

TEST 
(see Note Bl 

GND Skn 
(Probe) 

TEST CIRCUIT 

~..:Sns 
.,._ _________ ...;I_+ - - - 2 6 v 

90% I • 
I 
I 

I 10% 

1..--1-tPzL ------.1 
I 

VOLTAGE WAVEFORMS 

CL• 30 pF 
(see Note Cl 

FIGURE 3-RECEIVER ENABLE AND DISABLE TIMES 

vcc 5V 
2.6V 

TEST 
POINT 

D (all) 
CIRCUIT 

RE UNDER B 

DE 
TE.ST R (all) 

(see Note Bl OPEN 

GND Skn CL= 300 pF 
(Probe) (see Note Cl 

TEST CIRCUIT 

~c;;5ns ..,.._..:5ns 

: 111-L 9_o_% ___ s_o_% ..... , f- - - ---2.s v 

INPUT~1 ·1.sv 1.svN:I 
10% I I 10% 

I I 
L.---.i-tpz L i.--.t- tPLZ 

-----"""' I 
I I 

I OUTPUT 

10% 

VOLTAGE WAVEFORMS 
FIGURE 4-DRIVER ENABLE AND DISABLE TIMES 

240'1 

(see Note D) 

70U 

(see Note 0) 

NOTES: A. The pulse generator in Figures 3 and 4 has the following characteristics: PAR• 5 MHz, duty cycle• 50%, Zout"' 50 fl. 
B. All inputs and outputs not shown are open. 

C. CL Includes probe and jig capacitance. 

D. All diodes are 1 N916 or 1 N3064. 
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• INTERFACE TYPES SN55138, SN75138 
ftl n n11 l'Pft ........................................ -···---~ 
1#101.Ull~ UUl\UnU l"'LC DU_, I ftl·Ul_,l.CI v en_, 

BULLETIN NO. DL·S 12046, SEPTEMBER 1973 - REVISED JANUARY 1977 

• Single 5-V Supply • High-Speed Operation 

• High-Input-Impedance, 
High-Threshold Receivers 

• 100-mA Open-Collector Driver Outputs 

• Common Driver Strobe 

• TTL/DTL Compatible Driver and 
Strobe Inputs with Clamp Diodes 

description 

The SN55138 and SN75138 quad bus transceivers are 
designed for two-way data communication over 
single-ended transmission lines. Each of the four 
identical channels consists of a driver with TTL 
inputs and a receiver with a TTL output. The driver 
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 
single data bus. 

• Four Independent Channels 

• TTL Compatible Receiver Output 

• Available in Plastic or Ceramic 16-Pin 
Dual-In-Line Packages 

JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

4B 4R 40 s 30 

Positive logic: B = OS, A ., B 
Each bus terminal, B, is a driver 
output and a receiver input. 

3R 3B 

The receiver design also features a threshold of 
2.3 volts (typical), providing a wider noise margin 
than would be possible with a receiver having the 
usual TTL threshold. A strobe turns off all drivers 
(high impedance) but does not affect receiver opera
tion. These circuits are designed for operation from a 
single five·volt supply and include a provision to 
minimize loading of the data bus when the power
supply voltage is zero. The SN55138 is characterized 
for operation over the full military temperature 
range of -55°C to 125°C; the SN75138 is character
ized for operation from 0°C to 70°C. 

FUNCTION TABLE 
(TRANSMITTING) 

FUNCTION TABLE 
(RECEIVING) 

INPUTS OUTPUTS INPUTS OUTPUT 
s D B R s B D R 
L H L H H H x L 
L L H L H L x H 

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, Vee (see Note 1) 7 7 v 
Input voltage 5.5 5.5. v 
Driver off-state output voltage 7 7 v 
Low-level output current into the driver output 150 150 mA 

Continuous total dissipation at (or below) L J package 1375 1025 
mW 

25°e free-air temperature (see Note 2) l N package 1150 

Operating free-air temperature range -55 to 125 0 to 70 oe 

Storage temperature range -65 to 150 -65 to 150 oe 

Lead temperature 1 /16 inch from case for 60 seconds: J package 300 300 oc 

Lead temperature 1/16 inch from case for 1 O seconds: N package 260 oc 

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 Deratlng Curves In the Thermal Information section, 

which starts on page 21. In the J package, SN55138 chips are alloy-mounted; SN75138 chips are glass-mounted. 
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TYPES SN55138, SN75138 
QUADRUPLE eu's TRANSCEIVERS 

recommended operating conditions 

Supply voltage, Vee 

Low-level output current, loL 

High-level output current, loH 

Operating free-air temperature, TA 

Driver output 

Receiver output 

Receiver output 

SN55138 

MIN NOM MAX 

4.5 5 5.5 

100 

16 

-400 

-55 125 

SN75138 
UNIT 

MIN NOM MAX 

4.75 5 5.25 v 
100 

16 
mA 

-400 µA 

0 70 oe 

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

TEST eONDITIONSt 
SN55138 SN75138 

PARAMETER 
TYP:I: TYP:I: 

UNIT 
MIN MAX MIN MAX 

V1H 
High-level Driver or strobe 2 2 

input voltage Receiver 
v 

3.2 2.9 

V1L 
Low-level Driver or strobe 0.8 0.8 

input voltage Receiver 
v 

1.5 1.8 

V1K Input clamp voltage Driver or strobe Vee= MIN, 11 = -12 mA -1.5 -1.5 v 

VoH 
High-level 

Receiver 
Vee= MIN, V1H(S) = 2V, 

output voltage V1L(R) = V1L max, IQH = -400 µA 
2.4 3.5 2.4 3.5 v 

Driver 
Vee= MIN, V1H(D) = 2 V, 

0.45 0.45 

VoL 
Low-level V1L(S) = 0.8 V, loL = 100mA v 
output voltage 

Receiver 
Vee= MIN, V1H(R) • V1H min, 0.4 0.4 
V1H(S) = 2 V, loL = 16 mA 

Input current at 

11 maximum input Driver or strobe Vee= MAX, V1 =Vee 1 1 mA 

voltage 

High-level 
Driver or strobe Vee= MAX, V1=2.4 V 40 40 

l1H 
input current Receiver 

Vee= 5 v, V1(R) = 4.5 V, 
25 300 25 300 

µ.A 

V1(s)=2V 

Low-level 
Driver or strobe Vee= MAX, V1=0.4 V -1 -1.6 -1 -1.6 mA 

l1L 
input current Receiver 

Vee= MAX, V1(R) = 0.45 V, 
-50 -50 µ.A 

V1(s)=2V 

Input current 
Receiver Vee= o, V1 =4.5V 

with power off 
1.1 1.5 1.1 1.5 mA 

los 
Short-circuit 

output current§ 
Receiver Vee= MAX -20 -55 -18 -55 mA 

All driver Vee= MAX, Vl(D)=2V, 

outputs low V1(S) = 0.8 V 
50 65 50 65 

ice Supply current 
All driver 

Vee= MAX, Vl(R) = 3.5 V, mA 

outputs high 
V 1(S) = 2 V, 42 55 42 55 

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 VI refer to the driver input, receiver input, and strobe input, respectively. 

:!:All typical values are at V CC .. 5 V, TA • 25° C. 
§Not more than one output should be shorted at a time. 
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TYPES SN55138, SN75138 
uiiAiiiiiirit Bii5 iiiAniSGtivtiiS 

switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER11 
FROM TO 

(INPUT) (OUTPUT) 

tPLH 
Driver Driver 

tPHL 

tPLH 
Strobe Driver 

tPHL 

tPLH 
Receiver Receiver 

tPHL 

1ltPLH =:propagation delay time, low-to-high-level output 
tpH L =propagation delay time, high·to·low-level output 

s_chematics of inputs and outputs 
EQUIVALENT OF EACH 

STROBE AND DRIVER INPUT 

VccQ--4k S2 NOM 

INPUT --

EQUIVALENT OF 
EACH RECEIVER INPUT 

TEST CONDITIONS 

CL= 50 pF, RL .. son, 
See Figure 1 

CL"'15pF, RL=400il, 
See Figure 2 

TYPICAL OF ALL 
DRIVER OUTPUTS 

-qOUTPUT 

PARAMETER MEASUREMENT INFORMATION 

TEST 

MIN TYP MAX UNIT 

15 24 

14 24 
ns 

18 28 
22 32 

ns 

7 15 

8 15 
ns 

TYPICAL OF ALL 
RECEIVER OUTPUTS 

----..-vcc 
130 S2 NOM 

OUTPUT 

POINT Vee Vee 

FROM OUTPUT ~ RL TEST 
UNDER TEST ~ POINT 

TCL -= (See Note B) 

DRIVER 
INPUT -----3V -----4V 

(See Note D) 

STROBE 
INPUT 

1.5 v 

1'- --ov 
I 
I• 

RECEIVER 
INPUT 

DRIVER RECEIVER 
OUTPUT OUTPUT 

2.5V 

-ov 
I 
1. 

VoL VoL 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

FIGURE 1-PROPAGATION DELAY TIMES FIGURE 2-PROPAGATION CE LAY TIMES 
FROM DATA AND STROBE INPUTS FROM RECEIVER INPUT 

NOTES: A. Input pulses are supplied ,by generators having the following characteristics: tw"' 100 ns, PAR= 1 MHz, tr <;1ons, tf ..;10 ns, 
Zout"' 50 il. 

B. CL includes probe and jig capacitance. 
C. All diodes are 1 N916 or 1 N3064. 
O. When testing driver input (solid line) strobe must be low; when testing strobe input (dashed line) driver input must be high. 
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TYPES SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 

@ 

TYPICAL APPLICATION DAT A 

3V 

&OltBtldtn •1795 
100·U TtltphoneClbll ........ -. 

-sv 
-•v @ 2V 

ov © -2v 

--------ov 
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DRIVER TRANSFER CHARACTERISTICS 
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toata 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 

LOW-LEVEL OUTPUT VOLTAGE 
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toata for temperatures below 0°C and above 70°C is applicable to SN55138 circuits only. 
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PROPAGATION DELAY TIMES 
vs 

FREE-AIR TEMPERATURE 
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TYPES SN55140, SN55141, SN55142A, SN55143A, 
SN75140. 8N7514t SN75142A. SN75143A 

DUAL LINE RECEIVERS 
BULLETIN NO. DL·S 12456, JANUARY 1977-REVISED JULY 1979 

features common to all eight types 

• Single 5-V Supply 

• ±100 mV Sensitivity 

• For Application As: 
Single-Ended Line Receiver 
Gated Oscillator 
Level Comparator 

• Adjustable Reference Voltage 

• TTL Outputs 

features of '140 and '141 

• Common Reference Pin 

o Common Strobe 

• '141 Has Diode-Protected 
Input Stage for Power-Off 
Condition 

features of '142A and '143A 

• Individual Reference Pins 

SN55140, SN55141 ••• 
JG DUAL-IN-LINE PACKAGE 

SN75140,SN75141 ••• 
JG OR P DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

• TTL-Compatible Strobe • Common and Individual Strobes 

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

• Internal 2.5-Volt Reference 
Available 1 COM 1 GNO 

OUTPUT STAB LINE 

• '143A Has Diode-Protected 
Input Stage for Power-Off 
Condition 

INPUT 

positive logic: 
see function table 

description 

Each of these devices consists of a dual single-ended 
line receiver with TTL-compatible strobes and 
outputs. The reference voltage (switching threshold) is 
applied externally and can be adjusted from 1.5 volts 
to 3.5 volts, making it possible to optimize noise 
immunity for a given system design. A 2.5-volt 
internal reference is available for use on the '142A 
and '143A. Due to their low input current (less than 
100 microamperes), they are 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 
receiver of the '142A has an individual reference 
voltage pin and an individual strobe. The '143A is the 
same as the '142A except that the input stage is diode 
protected. The internal reference voltage of the 
'142A and '143A can be externally adjusted with a 
single resistor from 1.5 volts to 3.5 volts. 

'140, '141 FUNCTION TABLE 

(EACH RECEIVER) 

LINE INPUT STROBE OUTPUT 

.s;; Vref -100 mV L H 

;;;. Vref + 100 mV x L 

x H L 

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

SN55142A, SN55143A ••• J DUAL-IN-LINE PACKAGE 
SN75142A, SN75143A ••• J OR N DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

2 2 
OUTPUT STAB 

2 
REF REF 

2 
LINE 

INPUT 

1 COM 1 NC NC 1 GNO 
OUTPUT STAB STAB LINE 

INPUT 

positive logic: see function table 

NC-No internal connection 

Pin 2, if unused, must be grounded when replacing '142 or 
'143 with '142A or '143A devices. 

'142A, '143A FUNCTION TABLE 

(EACH RECEIVER) 

LINE INDIVIDUAL COMMON 

INPUT STROBE STROBE 

E;; VREF - 100 mV L L 

;;;. VREF + 100 mV x x 
x H x 
x x H 

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

OUTPUT 

H 

L 

L 

L 

Copyright© 1979 by Texas Instruments Incorporated 
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TYPES SN55140, SN55141, SN55142A, SN55143A, 
SN75140, SN75141, SN75142A, SN75143A 
DUAL LINE RECEIVERS 

schematic (each receiver) 

r--.-+------...~--.----.----...~--...--..---------<t-~--.-- Vee 

LINE 
INPUTILI 

COM REF 1140, 1411 
REFERENCE (142A, 143AI 

I 
I 
I 
c 
.J. 

TO OTHER 
LINE RECEIVER 

TO OTHER 
LINE RECEIVER 

INTERNAL 
REFERENCE 
GENERATOR 

-~"--- OUTl'UT 

2500 

.__ ___ ..._...., _ _.,..._ __ ..... __ _._ _ __,t-__ ..__...__~~ ........... ------- GND 

LEGE NO: 

-- - --'140 end '141 dovicaonly 
+l+JfH-H-'140 ond '142A devicn only 

-'142A ind '143A dnicn only 

Resistor wllun shown ire nominal Ind in ohms. 

J TO OTHER LINE RECEIVER ,________ ~;~~: 
lEwi-lffffffff'--KMllf- STROBE 

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

Supply voltage, V cc (see Note 1) • • • • • 
Reference input voltage, V ref • • . • • • 
Line input voltage with respect to ground 
Line input voltage with respect to Vref 
Strobe input voltage • • . • • . • • 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) 
Operating free-air temperature range: SN55' Circuits • 

SN75' Circuits • • • • • • • 
Storage temperature range • • • • • • • • • • • • • • 
Lead temperature 1 /16 inch from case for 60 seconds: J or JG package 
Lead temperature 1/16 inch from case for 10 seconds: Nor P package 

NOTES: 1. Unless otherwise specified, voltage values are with respect to network ground terminal. 

••••• 7V 
• ••• 5.5V 
-2 Vto 5.5 V 

±5V 
•••• 5.5V 
••• 600mW 

• • -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, see the Dissipation "oerating Table. In the J and JG package, these chips are glass 
mounted. 

DISSIPATION DERATING TABLE 

POWER DERATING ABOVE 
PACKAGE 

RATING FACTOR TA 
J 600mW 8.2mWfC 77°C 

JG 600mW 6.6mWfC 59°C 

N 600mW 9.2mWfC 85°C 
p 600mW 8.0mWfC 75°C 

recommended operating conditions 

SN55' CIRCUITS SN75' CIRCUITS 
UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.5 5 5.5 v 
Reference input voltage, V ref 1.5 3.5 1.5 3.5 v 

1 Line 0 Vec-1 0 Vec-1 v Input voltage, V1 J Strobe 0 5.5 0 5.5 

Operating free-air temperature, TA -55 125 0 70 oc 
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TYPES SN55140, SN55141, SN55142A, SN55143A, 
~IU"'JCtAn ~IU"'JCtAt l!lll'1C'IA-JA ~IU'1C1Jl'JA 
"IWlill"TUr '1IWlllll"Tl1 UIWl.il"T•rl1 UIWl.il"'T'6rl 

DUAL LINE RECEIVERS 

electrical characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 10%, Vref = 1.5 V to 3.5 V (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX 

V1H(L) High-level line input voltage Vref + 100 

V1L(L) Low-level line input voltage 

V1H(S) High-level strobe input voltage 

V1L(S) Low-level strobe input voltage 

VoH High-level output voltage 
V1L(L) .. Vret-100 mV, V1L(S) - 0.8 V, 

IQH •-400µA 

V1H(L) = Vref + 100 mV, V1L(S) = 0.8 V, 

VQL Low-level output voltage 
IQL • 16 mA 

V1L(L) '"Vret-100 mV, V1H(S) "'2 V, 

loL = 16mA 

V1K(S) Strobe input clamp voltage ll(S) =-12 mA 

Strobe input current 
Strobe 

ll(S) at maximum Vl(S) = 5.5 V 
Com strb 

input voltage 

Strobe 

Com strb 
Vl(S) = 2.4 V 

l1H 
High-level 

Line input V1(L) = 3.5 V, Vref = 1.5 V 
input current 

Reference 

Com ref 
Vl(L) = 0 V, Vref = 3.5 V 

Strobe 
Vl(S) =0.4 V 

Low-level 
Com strb 

l1L 
input current 

Line input V1(L) = 0 V, Vref = 1.5 V 

Reference 

Com ref 
Vl(L) = 1.5 V, Vref = 0 V 

Internal reference '142A, Vee= 5 v. I gen= o 
Vgen generator voltage '143A V CC = 5 V. !.s._en = - 70 µA 

ios Short-circuit output currentt- Vee= 5.5 v 
iccH Supply current, output high Vl(S) = 0 V, V1(L) = Vret-100 mV 

iccL Supply current, output low Vl(S) = 0 V, V1(L) = Vref + 100 mV 

t All typical values are at Vee"' 5 V, TA .. 25°e. 
:!:only one output should be shorted at a time. 

switching characteristics, Vee= 5 V, Vref = 2.5 V, TA= 25°e 

PARAMETER TEST CONDITIONS 

tPLH(L) 
Propagation delay time, low-t<> 

high-level output from line input 

tPHL(L) 
Propagation delay time, high·t<> 

low-level output from line input 
CL"' 15 pF, AL= 400 n, See Figure 1 

tPLH(S) 
Propagation delay time, low·t<> 

high-level output from strobe input 

tPHL(S) 
Propagation delay time, high·t<> 

low-lew~I output from strobe input 
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INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

Vref -100 
2 

0.8 

2.4 

0.4 

0.4 

-1.5 

1 

2 

40 

80 

35 100 

35 100 

70 200 

-1.6 

-3.2 

-10 

-10 

-20 

2.3 2.5 2.7 

2.4 

-1G -55 

18 30 

20 35 

MIN TYP MAX 

22 35 

22 30 

12 22 

8 15 

UNIT 

mV 

mV 

v 
v 

v 

v 

v 

mA 

µA 

mA 

µA 

v 

mA 

mA 

mA 

UNIT 

ns 

ns 
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TYPES SN55140, SN55141, SN55142A, SN55143A, 
SN75140, SN75141, SN75142A, SN75143A 
DUAL LINE RECEIVERS 

LINE 
INPUT 

STROBE 
INPUT 
(Seo Note Bl 

2.5V 

PARAMETER MEASUREMENT INFORMATION 

Vee OUTPUT 

I 
J Ct•15pF L--i-- J ISoeNoteCI 

LINE 
INPUT 

STROBE 
INPUT 

OUTPUT 1.5V 

------VoL 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 1 

NOTES: A. Input pulses are supplied by generators having the following characteristics: PAR"' 1 MHz, duty cycle<; 50%, Zout ,.. 50 n. 
B. Unused strobe(s) is (are) to be grounded. 

C. CL includes probe and jig capacitance. 

0. Ail diodes are 1 N3064. 

TYPICAL CHARACTERISTICS 

4 

OUTPUT VOLTAGE 
VS 

LINE INPUT VOLTAGE 

Vee= 5 v 
Vref = 2.5 V 

~ 
Cl) 
Cl 

~ 
0 
> ..... 
::i 

B-
::i 

0 
I 
0 
> 

3 

2 

0 
0 

Vt(S) =O V 
TA= 25°e 

2 3 4 

Vt(L)-Line Input Voltage-V 

FIGURE 2 
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line receiver 

DATA 
INPUT 

Y.SN75361A 

TYPES SN55140, SN55141, SN55142A, SN55143A, 
Cl\1"1C1Jln ~IU"'JC1Jl1 C'll1"1r.'."A"A .,. •• -.r ... ,.. 
,., .......... u, UIWl~l"TI, ,.,,.,_, ..... ,'"'. -:>nl/al'+-11\ 

DUAL LINE RECEIVERS 

TYPICAL APPLICATION DATA 

5V STROBE 

OUTPUT 

-= Y. SN75140/ V. SN75141 

high fan-out from standard TTL gate 
STROBE 

ANY N•1 
SERIES 54/74 

LOGIC 

1.5V 

N•2 

+ 
N :a74 

1.5V 

N:75t 

t Although most Series 54/74 circuits have a guaranteed 2.4·V output at 400 µA, they are typically cap3ble of maintaining a 2.4·V output level 
under a load of 7 .5 mA. 

dual bus transceiver 
+5V 

RT 150 to 100 11 depending 

DATA IN _ __.__~~ 

DATA IN-....--.____~ 
STROBE 

Vee· 5 v _ 

rl----, 
I I 

DATA OUT I 
+5V 

--'-------v,., • 1.5 v to 3.5 v 
I 

I I L ____ .J 
Y. SN75140/Y. SN75141 

on lone impedance) 

r-----, 
DATA OUT 

'----~-I DATA OUT 
.__----+--{ STROBES 

Using this arrangement, as many as 100 transceivers can be connected to a single data bus. The adjustable reference 
voitage feature allows the noise margin to be optimized for a given system. The complete dual bus transceiver 
(SN754538 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. 
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TYPES SN55140, SN55141, SN55142A, SN55143A, 
SN75140, SN75141, SN75142A, SN75143A 
DUAL LINE RECEIVERS 

schmitt trigger 

SIGNAL 
INPUT 

Ry 

R1 Vee· s v 
,_.,,vv-.,-• STROBE 

..-- ---.. 
I I 
I I 

I , I I L __ r __ _J 

':' Y.SN75140/ 

Y.SN75141 

TYPICAL APPLICATION DATA 

EXAMPLES OF TRANSFER CHARACTERISTICS 

TTL 
OUTPUT 

3.5 

> 

• :.5 
0 
> 
& 
'5 er 1.5 
0 
> 

0.5 

0 
0 

RI• 6.2 kl! 
RT• 3.9 k!l 
RF• 16kl2 
TA• 25°C 

~· 

0.5 1.5 

V1-lnput Voltage-V 

2.5 3 

3.5 

> 3 

t 2.5 
0 
> g 2 

6 1.5 
b 
> 1 

0.5 

0 
0 

RI •5.9k!l 
RT• 3.9 kU 
RF• 5 kU 
TA• 25°C 

• 

0.5 1.5 

V1-lnpu1 Vo11age-V 

, 

2.5 

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

gated oscillator 

Vee STROBE 

STROBE----

OUTPUT----

~tw ~ 

OUTPUT 

RF 
N 

:::c 
~ 

R I 
~ 
c: 
Q) 

:::J 

~c 
CT 
Q) 

u: 
I .... 

40 

20 

10 

7 

4 

2 

1 

OSCILLATOR FREQUENCY 
VS 

RC TIME CONSTANT 

!'-----. N r--- t-. t-t-. lrVref = 1.5 V t--J r-,... t--H 
L 

r-... 
JI ........, ....... 

z r- "H 
'-Vref = 2.5 V t-H 

RF"' 15kU 

tw= 
0.6 
T 

Vee =5 v 
TA= 25°C 

0.1 0.2 0.4 0.7 1 2 4 7 10 
RC Time Constant-µs 
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level detector 

Vee 

R1 

TYPES SN55140, SN55141, SN55142A, SN55143A, 
C: 1\171;1dR ~1\171;1d1 ~N71i1d? A ~N71i1d 1 A ........... ,.,, "-"'•••,_.• .. , -·-·-· ·-··· -·-·-· ·-·· 

DUAL LINE RECEIVERS 

TYPICAL APPLICATION DATA 

STROBE 

r----------, 
V1---------<J1 I LEVEL-1 

I JU-"",-- DETECTOR OUTPUT 
R2 

I 
SN75142A OR SN75143A ----,--COMMON STROBE 

I 
I 
I 

I REF I 
GEN 

L __ ---- - _J 
STROBE 

VOLTAGE TRANSFER CHARACTERISTICS WITH STROBES LOW 

LEVEL-1 
DETECTOR 
OUTPUT 

Vee R2 

D
vr~ 

VOLTAGE ------.,__ _________ _.. 
SIGNAL INPUT VOLTAGE 

~~~~~~OR1 
OUTPUT 
VOLTAGE 

....,.._S-IG .... N_A_L_l_N-PU_T_V_O_L_TA_G_E _ _.. 

TEXAS INSTRUMENTS 
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I INTERFACE 
,.lftl'lllTft 

"''""u 1111"1 

• Satisfies Requirements of EIA 
Standard RS-232-C 

• Withstands Sustained Output Short
Circuit to any Low-Impedance 
Voltage between -25 V and 25 V 

• 2 µs Max Transition Time through 
the +3 V to -3 V Transition Region 
under Full 2500-pF Load 

• Inputs Compatible with Most TTL 
and DTL Families 

• Common Strobe Input 

• Inverting Output 

• Slew Rate can be Controlled with 
an External Capacitor at the Output 

., Standard Supply Voltages ••• ± 12 V 

TYPE SN75150 
uuAi iinit ilHiVtH 

BULLETIN NO. DL-S 11428, JANUARY 1971 - REVISED JANUARY 1977 

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

OUTPUT OUTPUT 
Vee+ w 2v Vee-

STROBE INPUT INPUT GNO 
S lA 2A 

positive logic: Y .. AS 

schematic {each line driver) 
vcc• _......_ ____ .....,._ ______ ~----. 

TO OTHER 
LINE DRIVER 111l:: 

description ST~OBE --+-...._.....ii_-.-! 

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-e. A rate of 20,000 bits per second 
can be transmitted with a full 2500-pF toad. Other 
applications are in data-transmission systems using 
relatively short single lines, in level translators, and 
for driving MOS devices. The logic input is 
compatible with most TTL and DTL families. 
Operation is from +12-volt and -12-volt power 
supplies. The SN75150 is characterized for operation 
from 0°C to 70°e. 

TO OTHER 
llNEORIVER 

TOOTHEA 
LINE DRIVER 

Component values 
shown are nominal 

TOOTHEA 
LINE DRIVER 
vu---+-------..,._ __ ......_ ___ _ 

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

Supply voltage Vee+ (see Note 1) • • • • • • • • • • • • • • • • 15 V 
Supply voltage Vee- • • • • • • • • • • • • • • • • • • • -15 V 
lnputvoltage. • • • • • • • • • • • •••••••••. 15V 
Applied output voltage • • • • • • • • • • • • • • • • • • ±25 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): JG package • • 925 mW 

Operating free·air temperature range • • • • • • • • • • • 
Storage temperature range 
Lead temperature 1 /16 inch from case for 60 seconds: JG package • 
Lead temperature 1 /16 inch from case for 10 seconds: P package 

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

P package • • 1000 mW 
• 0°e to 70°C 

-65°e to 150°e 
• • • • 300°e 
• • • • 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 21. In the JG Package, SN75150 chips are glass-mounted. 
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TYPE SN75150 
DUAL LINE DRIVER 
REVISED JANUARY 1977 

recommended operating conditions 

Supply voltage Vee+ 
Supply voltage Vee
Input voltage, Vt •• 
Applied output voltage, Vo 
Operating free-air temperature, TA 

MIN 
10.8 

-10.8 
0 

0 

NOM MAX UNIT 
12 13.2 v 

-12 -13.2 v 
5.5 v 

±15 v 
70 oc 

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

TEST MIN TY Pt MAX 
PARAMETER TEST CONDITIONS 

(SEE NOTE 3) 
UNIT 

FIGURE 

V1H High-level input voltage 1 2 v 

V1L Low-level input voltage 2 0.8 v 

VoH High-level output voltage 2 
Vee+= 10.8 v, 

V1L = 0.8 V, 

Vee-= -13.2 v, 

RL = 3 kn to 7 kn 
5 8 v 

VoL Low-level output voltage (See note 3) 1 
Vee+= 10.8 v. 

V1H=2V, 

Vee-= -10.8 v, 
-8 

R L = 3 kn to 7 kn 
-5 v 

Vee+= 13.2v, Data input 1 10 
l1H High-level input current 3 Vee-= -13.2 v, µ.A 

V1 = 2.4 V Strobe input 2 20 

Vee+= 13.2 v, Data input -1 -1.6 
l1i_ Low-level input current 3 Vee-= -13.2 v, mA 

V1=0.4V Strobe input -2 -3.2 

Vo= 25 V 2 8 

las Short-circuit output current* 
Vee+= 13.2 v, Vo= -25 V -3 -8 

4 mA 
Vee-= -13.2 v Vo=OV,V1=3V 10 15 30 

Vo=OV, V1=0V -10 -15 -30 

lccH+ Supply current from Vee+. high-level output Vee+= 13.2 v, Vcc-=-13.2V, 10 22 mA 
5 V1 =OV, RL = 3 kn, 

lccH- Supply current from Vee-. high-level output TA= 25°C -1 -10 mA 

lccL+ Supply current from Vee+. low-level output Vee+= 13.2 v, Vee-= -13.2 v, 8 17 mA 
5 V1 =3V, RL =3 kn, 

lccL- Supply current from Vee-. low-level output TA=25°C -9 -20 mA 

NOTE 3: The algebraic convention, where the less positive (more negative) limit Is designated as minimum, 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. 

t All typical values are at Vee+= 12 V, Vee-= -12 V, TA= 25°e. 

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

switching characteristics, Vee+= 12 V, Vee-= -12 V, TA= 25°C 

PARAMETER 
TEST 

FIGURE 
TEST CONDITIONS MIN TVP MAX UNIT 

tTLH Transition time, low-to-high-level output CL= 2500 pF, 0.2 1.4 2 µ.s 

Transition time, high-to-low-level output 
6 

RL = 3 kn to 7 kn 0.2 1.5 2 tTHL µ.s 

tTLH Transition time, low-to-high-level output eL=15pF, 40 ns 

Transition time, high-to-low-level output 
6 

RL = 7 kn 20 tTHL ns 

tpLH 
Propagation delay time, low-to-high-

60 ns 
level output 

6 
CL=15pF, 

tPHL 
Propagation delay time, high-to-low- RL = 7 kn 

45 ns 
level output 

TEXAS INSTRUMENTS 
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d·c test circuits+ 

TYPE SN75150 
uuAi. i.ii1E univEn 

PARAMETER MEASUREMENT INFORMATION 

Vee+ Vee-

FIGURE 1-VIH• VoL 

Vee+ Vee- 3V 

OPEN 

3 v Vee+ Vee-

Each input is tested separately. 

FIGURE 2-V1L. VoH 

Vee+ Vee-

,.l ____ J_., 
+las ,.__ 

t 
VoH 

-! 

Vo ,_____. 
L..:--1---..I -ios 

NOTE: When testing I 1 H. the other input is at 3 V; when testing 

I 1 L· the other input is open. 
las is tested for both input conditions at each 
of the specified output conditions. 

FIGURE 3-llH· l1L FIGURE 4-los 

Vee+ Vee-
leeH+· leeL+ +J_ 1 tieeH-· ieeL-

r ----1...-, 
I 

3kH 

FIGURE 5-lccH+· lccH-· lccL+· lccL-

:I: Arrows Indicate actual direction of current flow. Current into a terminal Is a positive value. 
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TYPE SN75150 
DUAL LINE DRIVER 

switching characteristics 

PARAMETER MEASUREMENT INFORMATION 

JV Vee+ Vee-

PULSE 
GENERATOR 
(See Note Al 

OUTPUT 

"l;CL 
~1Sce Note B) 

TEST CIRCUIT 

<10ns I• •I I• •I <10ns 
I '------L--L-----3v 

INPUT Ws' 90% 90% ~ I 1.5 v 1.5 v I 
_ __.10 ... o/c-..o I I ..,;.1.;;..0%-.•----ov 

I 50µs •J 
i.-tPHL-; 1.-tPLH., ---------! I 

I 

OUTPUT 
I 

I "--.;;3.-v ___ -_3_v-'-'--1- - voL 

t'fHL-J.--.1 tTLH -H 
VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: duty cycle < 50%, Zout ""' 50 n. 
B. CL Includes probe and jig capacitance. 

FIGURE 6-SWITCHING CHARACTERISTICS 

TYPICAL CHARACTERISTICS 

OUTPUT CURRENT 

vs 

APPLIED OUTPUT VOLTAGE 

-15 l---+--+-1--=i---::!::--+-~!)F--+---+---l--I 
V1•I0.4 J 

-20'----'-~-'----'~-'-~...____,_~_.___...___.____, 

-25 -20 -15 -10 -5 0 5 10 15 20 25 
Vo-Applied Output Voltage-V 

FIGURE7 

TYPICAL APPLICATION DATA 

CHANNEL t 
DATA 
INPUT 

STROBE 

CHANNEL2 
DATA 
INPUT 

CHANNEL2 
OATAOUTPUT 

CHANNEL t 
DATA OUTPUT 

I 
I 
I »-I .,____... 

L~~s2._ _ _.1 
ALL DIODES ARE~ 
tN752A 

MIL·STD-1iisc ____ --
INTERFACES 

CHANNEL 2STROBE 

CHANNEL 1 STROBE 

FIGURE 8-DUAL-CHANNEL SINGLE-ENDED INTERFACE 
CIRCUIT MEETING MIL·STD·1BBC, PARAGRAPH 7.2. 
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• INTERFACE 
l'IDl'lllT~ 
UlllUUll"1 

TYPES SN55151, SN55153, ·SN75151, SN75153 
!l!!A!! !!!ffERE!\.!T!At U!\.!E !!R!VERS 

WITH 3-STATE OUTPUTS 

• Meets EIA Standard RS-422A 

• High-Impedance Output State for Party· 
Line Operation 

• High Output Impedance in Power-Off 
Condition 

• Low Input Current to Minimize Loading 

• Single 5-V Supply 

• 40-mA Sink· and Source-Current Capability 

• High-Speed Schottky Circuitry 

• Low Power Requirements 

BULLETIN NO. DL-S 12629, DECEMBER 1978 

SN55151 •••• J 
SN75151 •••• JORN 

DUAL-IN-LINE PACKAGE 
(TOP VIEW) 

description 

These line drivers are designed to provide differential 
signals with high current capability on balanced lines. 
These circuits provide strobe and enable inputs to 
control all four drivers, and the '151 provides an 
additional enable input for each driver. The output 
circuits have active pull-up and pull-down and are 
capable of sinking or sourcing 40 milliamperes. 

The '151 and '153 meet all requirements of RS-422A 
and Federal Standard 1020. 

The SN55151 and SN55153 are characterized over 
the full military temperature range of -55°C to 
125° C. The SN75151 and SN75153 are characterized 
for operation from 0° C to 70° C. 

ENABLE 

cc 
L 

x 
H 

H 

H 

SN55151, SN75151 

FUNCTION TABLE 

INPUTS 

ENABLE 

c STROBE 

x x 
L x 
H L 

H x 
H H 

OUTPUTS 

DATA y z 
A 

x z z 
x z z 
x L H 

L L H 

H H L 

SN55153 .... J 
SN75153 .... JORN 

DUAL-IN-LINE PACKAGE 
(TOP VIEW) 

Vee 4A 4Y 4Z 3Z 3Y 3A 

1A IV 1Z CC 2Z 2Y 2A 

ENABLE 

cc 
L 

H 

H 

H 

SN55153, SN75153 

FUNCTION TABLE 

INPUTS 

DATA 
STROBE 

A 

x x 
L x 
x L 

H H 

OUTPUTS 

y z 
z z 
L H 

L H 

H L 

Copyright© 1978 by Texes Instruments Incorporated 
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TYPES SN55151, SN55153, SN75151, SN75153 
QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 

Vee 

OUTPUT 
y 

ENABLEC 
(SN75151 

ONLY! ____ •••• ..,---·-·f4-
COMMON 1 

ENABLE 
cc 

I 
I 

* I 
I 
I 

TO THREE 
OTHER DRIVERS 

TO THREE 
OTHER DRIVERS 

STROBE 

INPUT 
A 

COMMON TO ONE 
OTHER CHANNEL 

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

Supply voltage, Vee (see Note 1) • • • • • • • • • • • • • • • • • • .7V 
5.5V 

•. 1 w 
•••••• -55°C to 125°C 

• 0°C to 70°C 
• -65°C to 150°C 
•••• 300°C 

Input voltage • . • • • • • • • • • • • • • • • • . • • . . • • • 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) 
Operating free-air temperature range: SN55151, SN55153 • 

SN75151, SN75153 ••••••••• 
Storage temperature range • • • . . • • . . • • . . • • • 
Lead temperature 1/16 inch (1, 6 mm) from case for 60 seconds: J package 
Lead temperature 1/16 inch (1, 6 mm) from case for 10 seconds: N package •••••••••••• 260°C 

NOTES: 1. All voltage values, except differential output voltage Voo. 11re with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to the D isslpation Derating Table. In the J package, SN55151 and SN55153 

chips are alloy-mounted; SN75151 and SN75153 chips are glass-mounted. 

DISSIPATION DERATING TABLE 

PACKAGE 
POWER DERATING ABOVE 

RATING FACTOR TA 

J (Alloy-mounted) 1000 mW 11 mW/°C 59°C 

J (Glass-mounted) 1000 mW 8.2 mW/°C 28°C 

N 1000 mW 9.2 mW/°C 41°C 

TEXAS INSTRUMENTS 
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TYPES SN55151, SN55153, SN75151, SN75153 
GUAD D;i=i=cnciiliAi. i.iiic iinivcn5 Wiiii 3-SiAit iHiiPiiiS 

recommended operating conditions 

SN55' SN75' 

MIN NOM MAX MIN NOM MAX 
UNIT 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
Common-mode output voltage -0.25 6 -0.25 6 v 
High-level output current, IQH -40 -40 mA 
Low-level output current, IQL 40 40 mA 
Operating free-air temperature, TA -55 125 0 70 oc 

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

PARAMETER TEST CONDITIONSt 
SN55' SN75' 

MIN TY Pt MAX MIN TYPt MAX 
UNIT 

V1H High-level input voltage 2 2 v 

V1L Low-level input voltage 0.7 0.8 v 

V1K Input clamp voltage 
Vee· MIN, cc,s -2 -2 

l1 •-12mA All others -0.9 -1.5 -0.9 
v 

-1.5 

Vee· MIN, loH •-20mA 2.4 2.5 
VoH High-level output voltage V1L •MAX, v 

V1H • 2V loH •-40 mA 2 2.4 

VOL Low-level output voltage 
Vee"' MIN, VIL"' MAX, 

0.5 0.5 v 
V1H•2V, loL=40mA 

1Voo11 Differential output voltage Vee. MAX, lo =O 3.4 2voo2 3.4 2voo2 v 

1Voo2I Differential output voltage Vee .. MIN 2 2.8 2 2.8 v 
IV 

1 
Change in magnitude of 

Vee· MIN :t0.01 :t0.4 ±0.01 ±0.4 v 
A OD differential output voltage§ 

Vee. MAX 
RL • 100 n, 

1.9 3 1.8 3 
Voe Common-mode output voltage'J 

Vee· MIN 
See Figure 1 

3 1.6 3 
v 

1.5 

AIVocl 
Change in magnitude of 

Vee. MIN or MAX :t0.02 :t0.4 ±0.02 ±0.4 v 
common-mode output voltage§ 

Off-state (high-impedance- Vee· MAX, 
Vo=Q.5V -150 -20 

ioz 
state) output current Enable at 0.8 V 

Vo= 2.5 V 80 20 µA 

Vo .. Vee 150 20 

Vo=6V 0.1 100 0.1 100 

to Output current with power off Vce•O Vo '"-0.25 V -0.1 -100 -0.1 -100 µA 
Vo = -0.25 V to 6 V ±100 ±100 

11 
Input current at 

Vee· MAX, V1 •5.5V 0.1 0.1 mA 
maximum input voltage 

l1H High-level input current 
Vee· MAX, C ('151),A 20 20 

V1 .. 2.4 v cc,s 80 80 
µA 

l1L Low-level input current 
Vee· MAX, C ('151), A -0.36 -0.36 

mA 
V1 - 0.4 v cc,s -1.6 -1.6 

las Short-circuit output current# Vee .. MAX -50 -90 -150 -50 -90 -150 mA 

Supply current (both drivers) 
Vee- MAX, outputs disabled 30 60 30 60 

Ice mA 
No load outputs enabled 60 80 60 80 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
:tA11 typical values are at TA• 25°C and Vee• 5 V except for Voe. for which Vee Is as stated under test conditions. 
§A IVoo I and A !Voci are the changes In magnitudes of Voo and Voe. respectively, that occur when the Input Is changed from a high level to 

a low level. 

1 in EIA Standard RS-422A, Voe. 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 SN55151, SN55153, SN75151, SN75153 
QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 

switching characteristics, Vee= 5 V, TA= 25°e 

tPLH 

tPHL 

tPLH 

tPHL 

tTLH 

tTHL 

tpzH 

tpzL 

tPHZ 

tPLZ 

PARAMETER TEST CONDITIONS 

Propagation delay time, low-to-high-level output CL• 30 pF, RL • 100 n, See Figure 2, 

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

Propagation delay time, low-to-high-level output 
CL =30 pF See Figure 2, 

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

Transition time, low-to-high-level output CL=30pF, RL a 1QO n, See Figure 2, 

Transition time, high-to-low-level output Termination A 

Output enable time to high level CL= 30 pF, RL =son, See Figure 3 

Output enable time to low level CL=30pF, AL= 111 n, See Figure 4 

Output disable time from high level CL= 30 pF, AL= son, See Figure 3 

Output disable time from low level CL=30pF, AL= 111 n, See Figure 4 

Overshoot factor AL= 100 n, See Figure 2, Termination C 

PARAMETER MEASUREMENT INFORMATION 

6V 

f 
Voo2 

I 
son 

son • Voe 

-= 
FIGURE 1-DI FFERENTIAL AND COMMON-MODE OUTPUT VOL TAG ES 

1 kn 
NOTES: 

MIN TVP 

1S 

1S 

13 

13 

12 

12 

18 

20 

19 

13 

,-- ---, 
A. The Pulse generator has the following charecteriatics: 

I I Zoul • 50 !!, PAR• 10 MHz. 

v 

z 

INPUT B. Ct includes probe and 1ig capaci1ance. 

I ~-=-I - y OUTPUT 

GE:EURL;~ORt---0---..;.1 __ """ I z OUTPUT 
(See Note Al 

See Note B 

TERMINATION A 

son L ___ _J 

~ 
:1,,.,,,P 

See Note B 

TERMINATION B 

TEST Cl RCUITS 

TERMINATION C 

OVERSHOOT 

MAX 

30 

30 

2S 

2S 

20 

20 

3S 

35 

30 

30 

10 

y 

IJUTPllT 

I 

I 1-f-ITLH 

i----i----
90 .. I YOH 

100%~=~~· 
j o .. L 

1--z 
OUTPUT I UV 

I ,°" 
I 
1--+•THL 

0VERSHOOT 

VOLTAGE WAVEFORMS 

FIGURE 2-tpLH· tPHL· tTLH• tTHL• AND OVERSHOOT FACTOR 
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INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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INPUT 

INPUT 

TYPES SN55151, SN55153, SN75151, SN75153 
iiUAfJ fJiFFEHENTIAL LINE iJHiVERS WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 

TEST CIRCUIT 

<: 5 ns -f-"'i 
~------""1,_-1 __ - - 3 v 

90% I 90% 
I 
I I I 14--- 100 ns----' .,__10_% ___ 0 V 

1----f-tpzH I 
I I .L 

OUTPUT 

FIGURE 3-tpzH AND tpHz 

OUTPUT 

FIGURE 4-tpzL AND tpLz 

I ____ __.., __ - VoH 

I • --, 
I I 0.5V 

tpHz~ Vott""OV 

VOLTAGE WAVEFORMS 

!--f- <: 5 ns 

,,__---~'- i - - - - - 3 v 
I 
I 

1.5 v 1.5 v 
I I 
:---100 ns~ ...._1o_3 ____ 0 V 

1+-tPzL-f I 
I I 
I I 
I I 
I I 

I lo-tPLZlCv sv 

\•v }_j~ 
· - 1- VoL 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generators have the following characteristics: Zout = 50 fl, PAR =500 kHz 
B. CL includes probe and jig capacitance. 

TYPICAL CHARACTERISTICS 

VOUTPUTVOLTAGE 
vs 

DATA INPUT VOLTAGE 

1--No Ioad 
TA· 25•e vee· 5.5 v 

=t' vce· 5 v 

& vce•4.5V 
.f! 3~·- -+-lft=":~::::=;:==1===l 
~ 

J 21---+-~1--t+t--+-___,>---+-___. 
I 

~ 
1---+--·+-ttl--+--l--~ 

r--+--~jttt-+--+--+----i 

00 

V1-Data Input Voltage-V 

FIGURES 

T 

VOUTPUTVOLTAGE 
vs 

DATA INPUT VOLTAGE 

1-Vec~ 5V 

Tl-12sje~ No load 

EE- ·- I I 

f TA•-5s0e-
TA· 2s0 e 

' 

r---t---- t---· --·-I ~-

] 
3 

V1-Data Input Voltage-V 

FIGURES 
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TYPES SN55151, SN55153, SN75151, SN75153 
QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 

TYPICAL CHARACTERISTICSt 

OUTPUT VOLTAGE OUTPUT VOLTAGE 
VS VS 

ENABLE INPUT VOLTAGE ENABLE INPUT VOLTAGE 
4 

Vee= 5.f v 
4 

T ~ 125°C AJ_ l 

V~e= 5 V 

=j 3 TA=-55°C-~ > 3 
I 

Cl> 
Cl 
co ... 
0 
> ... 
:::I 
Q. ... 
::I 
0 
I 
0 
> 

Vee= 4.f 

2 

t- Load= 470 n 
to Ground 

1- See Note 3 
TA= 25°C 

0 
0 

6 

l J ,)_ 

2 
Vi-Enable Input Voltage-V 

FIGURE7 

OUTPUT VOLTAGE 
vs 

ENABLE INPUT VOLTAGE 

I I I 

v 

Vee= 5.5 v Load= 470 n to Vee 

5 

==j 
GJ 4 g ... 
0 

~ 3 
:::I c. ..... 
:::I 

er 2 
~ 

0 
0 

Vee= 5 v TA= 25°C 

Vee= 4.5 v See Note 4 

I 

2 

Vi-Enable Input Voltage-V 
FIGURE9 

3 

.., 

3 

GJ 
C> 

!3 
0 
> ..... 
:::I 

e-
:> 
0 
I 
0 
> 

>, 
!Y, 
5 
0 
> ... 
::I 
Q. ..... 
:::I 

0 
I 

~ 

TA= 25°e-"i 

2 

1-Vec= 5V 

t-

0 
0 

6 

5 

4 

3 

2 

0 
0 

Load= 470 n 
to Ground 

See Note 3 
l _I 

2 

V1-Enable Input Voltage-V 

FIGURES 

OUTPUT VOLTAGE 
VS 

ENABLE INPUT VOLTAGE 

Vee= 5 v 

3 

Load= 1 kn to Vee 
SeeNote4 -

TA= 125°e 

I 0 

TA= 25 e..; i-

I 0 I 
·-i 

TA =-55 e....J t--
~I 

2 

V1-Enable Input Voltage-V 

FIGURE 10 

3 

NOTES: 3. The A Input Is connected to Vee during the testing of the Y outputs and to ground during testing of the Z outputs. 
4. The A Input is connected to ground during the testing of the Y outputs and to Vee during the testing of the Z Inputs. 

toata for temperatures below o0 e and above 70°e are aµplicable to SN55151 and SN55153 circuits only. 
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TYPES SN55151, SN55153, SN75151, SN75153 
UUAU UifFEHENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 

TYPICAL CHARACTERISTICSt 

1 

0 

HIGH-LEVEL OUTPUT VOLTAGE .. 
FREE-AIR TEMPERATURE 

+--1--loH•-20~ 

+- IOH • -40 mA ...+--

r- Vee· sv 
~No~3 

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

0.5 

l 0.4 
t9 

~ 
i 0.3 

c3 
~ 0.2 

~ 
.!... 0.1 
~ 

0 

T.t.-Free·Air Temperoture-"C 

FIGURE 11 

LOW-LEVEL OUTPUT VOLTAGE .. 
FREE-AIR TEMPERATURE 

~ 

1-Vcc· 5V 
loL•40mA 

I- See Note 4 
I I 

-75 -50 -25 25 50 75 100 125 

1 
~ 50 

TA-Free-Air Temper11ur1-•c 

FIGURE 13 

SUPPLY CURR ENT .. 
SUPPLY VOLTAGE 

~ a 4011-~-+-t-+-ff-+--+--+--+--i 
j 3011-~--t-iHWl--+--+--+---+--i 

h 20 
No Load 

1011---1----+---<~ Outputs enabled 
TA• 2s

0 c o ...... ..-.__......__.._....___. _ _.___.. __ 
0 8 

Vee-Supply Vo1t1ge-V 

FIGURE 15 

HIGH-LEVEL OUTPUT VOLTAGE 
YS 

OUTPUT CURRENT 

=r 
b~t---1--1~~ 
0 
> 
i 
6 21-+--+--+--+--+-+---l---l'.*~ 
] 
J:. 
.2' f 11-.+--+--+--ll---+--+--l-~~l---l 

:z: 
~ TA• 25°C 

See Note 3 

0'---l--'--L--'c.._,..J_-'---L--1.--11.--l 
0-10-20-30-40-50 -60-70-80-90 -100 

loH-Hi!l>·level Output Current-mA 

FIGURE 12 

LOW-LEVEL OUTPUT VOLTAGE 

OUTPUT CU AR ENT 

1.0.---.----.----..----..----..---,..... 

0.9 ~~ ~!~:~ -+---4----l---l--11+-l 
=r 0.8 

~ 0.7 J 
~ 0.6 rz::::: 
i o.s Vee • 4.5 v~ 
] o.4 ~Vee• 5.5 v 

! 0.3 ~~ 
I 0.2 _,d .... "[7 
~ 0.11--+--+--+---+---+----l 

O•L--J--..1.-. __ ..1.-_..1.---'----J 
O ~ 40 00 80 100 1W 

BO 

IOL -Low· Level Output Current-mA 

FIGURE 14 

SUPPLY CURRENT 
YS 

SUPPLY VOLTAGE 

No Load
1 1 1 1 

o I-A Inputs open or groundtd 
Outputs disabled 

1 : 
I-TA• 2s

0
c 

~ a 4 

a 
~ 3 

0 

0 

~ 20 

10 

0 
0 

_./ 

/ v 
~ y 
~ 17 

Vee-Supply Voltage-V 

FIGURE 16 

NOTES: 3, The A Input Is connected to Vee during the testing of the Y outputs and to ground during testing of the Z outputs. 

4. The A Input Is connected to ground during the testing of the Y outputs and to Vee during the testing of the Z outputs. 

toata for temperature below o0 e and above 70°e are applicable to SN55151 and SN55153 circuits only, 
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INTERFACE 
CIRCUITS 

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

• Dual Differential Receiver with Independent 
Strobes 

• Common-Mode Input Voltage 
Range ••• ±25 V 

• Differential Input Capability with One Input 
Grounded ••• ±25 V 

• Continuously Adjustable Hysteresis with 
External Resistors 

• Standard Supply Voltages ••• +12 V 
and-12 V 

• 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 MI L-STD-188 interfaces. A single 
control (pin 1) sets the input hystere:>is 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. 

TYPE SN75152 
DUAL LINE RECEIVER 

BULLETIN NO. DL-S 11755, AUGUST 1972 

JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

2NON· 
2 2 2 INV INV 

OUT· 2 HYST LINE LINE 
Vee+ PUT STRB ADJ INPUT 2 RT INPUT Vee-

HYST 1 1 1 1 INV 1 RT 1 NON- 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 V cc- (Pin 9). Also, connect pin 6 

to pin 5 and pin 11 to pin 12. To meet the specifications of 

Ml L-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 V1H min and 

Vee· 
L (low) is any voltage between ground and V1L 

max. 

For the line input: H (high) is any differential input voltage 

(V1o>:I: more positive than VT-• once the 

level cf VT+ has been reached. 
L (low) ls any differential input voltage 

(V1ol:I: more negative than VT+• once the 
level of VT- has been reached. 
X (irrelevant) is any input voltage permitted 

by maximum ratings. 

:l:oifferential Input voltages (VT and VJ ol are at the 

noninverting input terminal with respect to the inverting Input 

terminal. 
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TYPE SN75152 
DUAL LINE RECEIVER 

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

Supply voltage Vee+ (see Note 1) • • • • • • • • • • • • • • • • • • • 15V 
-15V 
±25 v 
±25 v 

Supply voltage V cc- (see Note 1) • • • • • • • • • • • • • • • • • • 
Voltage at any line input with respect to other line input, ground, or Rr terminal • 
Rr terminal voltage (see Note 1) 
Strobe input voltage (see Note 1) 
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: N package 

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

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

TEST MIN 

5.5V 
0°C to 70°C 

-65°C to 150°C 
300°C 
260°C 

TYP§ MAX 
PARAMETER 

FIGURE 
TEST CONDITIONS* 

(SEE NOTE 2) 
UNIT 

VT+ Positive-going threshold voltage See 0.1 0.3 0.5 
1 MIL-STD-188 Conditions 

VT- Negative-going threshold voltage Figure -0.5 -0.3 -0.1 

VT+ Positive-going threshold voltage 8 
EIA RS·232·C Conditions 

1.5 2.2 3 
2 

VT- Negative-going threshold voltage and Note 2 -3 -2.2 -1.5 

V1H High-level input voltage at strobe 1 2 

V1L Low-level input voltage at strobe 1 0.8 

1and2 
V1D =VT+ max, Vl(strobe) .. 2 V, 

3 4.1 6 

VQH High-level output voltage 
loH • -500 µA 

V10 .. VT_ min, VI( strobe) .. 0.8 V, 
1and2 

loH •-500µA 
3 4.1 6 

VoL Low level output voltage 1and2 
V1o .. VT_ min, V1(strobe) • 2 V, 

0 0.15 0.4 
loL • 6.4 mA 

11 
Input current into strobe at maximum 

3 V1(strobe) • 5.5 V 0.1 1 
strobe voltage 

l1H High-level strobe current 3 Vl(strobe) .. 2.4 V 30 80 

l1L Low-level strobe current 3 V1(strobe) = 0.4 V -0.5 -1.5 

MIL·STD-188 4 Iv ID I= 0 V to 25 V, RT open 6 9 

ri Input resistance 
EIA RS-232-C 

4 lv1ol· 3 v to 25 v, 
RT connected to inverting line input 3 5 7 

VI( open) Open-circuit input voltage 5 +1 :1:2 

ios Short-circuit output current 6 V10 = 3 V -1.9 -4 

ice+ Supply current from V CC+ 1 Vm •-3 V, Vl(strobe) = 2.4 V 10 16 

ice- Supply current from Vee- 1 V10•-3V, VI (strobe) = 2.4 V -7 -13 

to1fferentlal Input voltages (VT and Viol are at the nonlnvertlng line Input terminal with respect to the Inverting line Input terminal. 

§Typical values are at Vee+• 12 V, Vee-• -12 V, TA• 25°C. 

v 

v 
v 
v 

v 

v 

mA 

µA 

mA 

kn 

v 
mA 

mA 

mA 

NOTE 2: The algebraic convention, where the less·Posltlve (more-negative) limit Is designated as minimum, I; u;;:d In thi: d:t: :h;;;;t fer 
threshold levels only, e.g., when -0.1 V Is the maximum, the minimum limit ls a more-negative voltage, 

switching characteristics, Vee+= 12 V, Vee-= -12 V, TA= 25°C 

PARAMETER 
TEST 

FIGURE 
TEST CONDITIONS MIN TYP MAX UNIT 

tPLH Propagation delay time, low-to-high-level output 
7 

40 ns 

tpHL Propagation delay time, high-to-low-level output 
CL• 15 pF 

60 ns 

TEXAS INSTRUMENTS 
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TYPE SN75152 
iiiJAi iil\it RtCti\itR 

PARAMETER MEASUREMENT INFORMATION 

• V1,V10 • 

Vee+ Vcc-

r j ____ ------
HYST 

I CONT TO OTHER 

I RECEIVER 
NONI NV 

-, 
I 
I 

I { IQHl+ 

l ;:;Ji 
___ IGNcl ~ VQH-=-

~·· Vlf••~I 1 f u 
NOTE: Output is open for testing Ice+ end lcc-

FIGURE 1-MIL·STD-188 CONDITION 

OPEN 
OPEN 

VI( strobe) 

FIGURE3 

OPEN 

FIGURES 

Vee+ 

OP<N _____ !, 

FIGURE 2-EIA RS-232-C CONDITION 

OPEN 

,,.~ 
OPEN OPEN 

FIGURE4 

FIGURE 6 

.;; 10 ns..., 

I 

INPUT f 

~ 14- c;;; 10 ns 
I I ...P-----9-0-%"'S::-1- - - --

0 V I 

5V 

I 
I 
I 
I 

I 
I 

:~Jloio ... 1 o .. % ..... ___ -5 v 

tPLH~ 
1--------· 

1 .. 

TEST CIRCUIT 

Ct• 15 pf J (See Note Bl 

OUTPUT 1.5 v 1.5 v 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied bye generator heving the following characteristics: tw • 500 ns, PAR• 1 MHz, Zout ._ 50 n. 
B. CL includes probe and jig capacitance. 

FIGURE 7-PROPAGATION DELAY TIMES 

TEXAS INSTRUMENTS 
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TYPE SN75152 
DUAL LINE RECEIVER 

> 

" ~ 
> 

I .c 
1 
I-
> 

TYPICAL CHARACTERISTICS 

vcc+•12v 
Vee- ·.-12v 
TA• 25 C 

VT-

l: 0 
-25 -3 

THRESHOLD VOLTAGE VARIATION 
vs 

POSITIVE SUPPLY VOLTAGE 

vcc- • -12v 
15 TA•25'C 

10 ,_____,,____, EIA RS·232·C CONDITION 

-20'----''----''-----'~---'~---'~--' 

10.5 11 11.5 12 12.5 13 13.5 

Vcc+-Positiv• Supply Voltage-V 

FIGURE9 

THRESHOLD VOLTAGE 
VS 

HYSTERESIS ADJUST RESISTANCE 

16 

15 1 
Vee•· 12 v 
vcc- • -12v 
Ar open_ -
TA• 2s·c 

14 

13 

12 

11 

~ 
~ 

N r--

0 
0 0.5 1.5 2.5 

Rac1jf -Hysteruis Adjust Resistance-kn 

FIGURE 11 

OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 

EIA RS·232·C CONDITION~ 
_L (Ste Figure 21 

111 N 

VT- VT+ 

MIL·STD·188 
CONDITION 
ISee Figure II 

I\? ~ 
-2 -1 

V1Dt-Differential Input Voltage-V 

FIGURES 

VT+ 

l 
'Ii 

~ 
t 
"?i 
> 

3 4 25 

THRESHOLD VOLTAGE VARIATION 
vs 

NEGATIVE POWER SUPPLY 

20 
vcc• • 12v 

15 TA•25'C 

10 

I -5 i -10 1----+-........ --+----"-...-----t 

~ -15f--~!+-~•---11----<l----11----I 

.I 
I-

lO" ... c 
i:: 

"i 
£ 

-2~10.5 -11 -11.5 -12 -12.5 -13 -13.5 

Vcc--Negative Supply Voltage-V 

80 

70 

60 

50 

40 

30 

20 

10 

0 

FIGURE 10 

PROPAGATION DELAY TIME 
vs 

FREE·AIR TEMPERATURE 

t~L 

IPLH -
Vee•• 12v 
vcc-·-12v 
CL• 15 pf 
See Figure 7 

o w 20 ~ ~ ~ so ro eo 
TA-Free·Air Temperaturt-°C 

FIGURE 12 

:I: Differential Input voltages (VT and V 10) are at the non Inverting Input terminal with respect to the Inverting Input terminal. 
~ R11dj is connected between Hysteresis Adjust terminal and Vee-· 
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TYPICAL APPLICATIONS 

TYPE SN75152 
uuAi. i.i~c ncCcivcii 

Some typical applications of the SN75152 are as follows: 

INPUT 

• MIL-STD-188 Interface Receiver 

• EIA RS-232-C Interface Receiver 

• Single-Ended Line Receiver 

• Differential Line Receiver 

• High-Noise-Immunity Line Receiver 

• Schmitt Trigger 

• H igh-Voltage-Logic-to·TTL Translator 

• MOS to TTL Converter 

• Pulse Generator 

• Threshold detector 

• Pulse Shaper 

TTL.COMPATIBLE 
OUTPUT 

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

+12V -12V 

J.c7-H¥5T ______ vc;_, 
I NON· CONT TO OTHER I 
I INV RECEIVER I 

RT I 
--·i~,N~V~ I 

I HYST I 
L ADJ S GND1 

---::-::o~~-1-., 

NORMAL OPERATION 

TTL.COMPATIBLE 
OUTPUT 

1kn 

INPUT 

2oon 

+12V OPEN -12V 

r. --- ______ J_, 
vcc+ HYST Vee- 1 'NON· CONT TO OTHER I I iNV RECEIVER I 

I 
I TTL.COMPATIBLE 
I OUTPUT 

S GNcl 

OPEN STR~~-r 
FAIL·SAFE OPERATION 

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

A 

B 

TYPICAL APPLICATIONS 

RG63B/U 
CABLE 

12512 3.912 

6.SkU 

12V 

HYSTERESIS 
CONTROL 

fvc;---
INON· 
I INV 

I RT 

I 
I 

-: -12V 

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

390U 

Frequency to 0.5 MHz 
Common·Mod11 Voltag11 ••• -12 V to +10 V 

tThe 1 N4444 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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TYPE SN75154 
uuAiiiiuPit iiNt iiECtivEii 

BULLETIN NO. DL-S 11389, NOVEMBER 1970 - REVISED JANUARY 1977 

• Satisfies Requirements of EIA Standard RS-232-C 

• Input Resistance ... 3 kn to 7 kn 
over Full RS-232-C Voltage Range 

• Input Threshold Adjustable to Meet 
"Fail-Safe" Requirements Without Using 
External Components 

• Built-In Hysteresis for Increased Noise Immunity 

• Inverting Output Compatible with DTL or TTL 

• Output with Active Pull-Up for 
Symmetrical Switching Speeds 

• Standard Supply Voltages •.. 5 V or 12 V 

description 

The SN75154 is a monolithic quadruple line receiver 

JORN DUAL-IN-LINE PACKAGE (TOP VIEW) 
OUTPUTS 

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 
:ompatible with most TTL and DTL circuits when either supply voltage is used. 

In normal operation, the threshold-control terminals are connected to the V CC1 terminal, pin 15, even if power is being 
supplied via the alternate Vcc2 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), V CC1 {see Note 1) 
Alternate supply voltage (pin 16), V CC2 • • . • • 
Input voltage • • . . • . • . . . . • • • . • • • • • . 
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: N package • 

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

J package 
N package 

.7V 
14 v 

±25V 
1025 mW 
1150 mW 

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 21. In the J package, SN75154 chips are glass-mounted. 

recommended operating conditions 

Normal supply voltage (pin 15), Vcc1 
Alternate supply voltage (pin 16), Vcc2 
Input voltage . . . . . . . • • . 
Normalized fan-out from each output, N 
Operating free-air temperature, TA 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

MIN 

4.5 
10.8 

0 

NOM MAX UNIT 

5 5.5 v 
12 13.2 v 

±15 v 
10 
70 oc 
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TYPE SN75154 
QUADRUPLE LINE RECEIVER 
REVISED JANUARY 1977 

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

PARAMETER 

V1H High-level input voltage 

V1L Low-level input voltage 

VT+ 
Positive-going Normal operation 

threshold voltage Fail-safe operation 

VT-
Negative-going Normal operation 

threshold voltage Fail-safe operation 

VT+-VT-
Normal operation 

Hysteresis 
Fail-safe operation 

VoH High-level output voltage 

Vol Low-level output voltage 

,, Input resistance 

V1(open) Open-circuit input voltage 

ios Short-circuit output currenii-

1cc1 Supply current from Vcc1 

1cc2 Supply current from Vcc2 

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

*All typical values are at Vcc1 = 5 V, TA .. 25°C. 

TEST 

FIGURE 

1 

1 

1 

1 

1 

1 

1 

2 

3 

4 

5 

MIN TVP:j: MAX 
TEST CONDITIONS 

(SEE NOTE 3) 
UNIT 

3 v 

-3 v 

0.8 2.2 3 v 
0.8 2.2 3 

-3 -1.1 0 v 
0.8 1.4 3 

0.8 3.3 6 v 
0 0.8 2.2 

IQH = -400 µA 2.4 3.5 v 

IQL = 16mA 0.23 0.4 v 

AV1"'-25Vto-14V 3 5 7 

AV1 = -14 V to -3 V 3 5 7 

AV1 = -3 V to 3 V 3 6 8 kn 

AV 1 = 3 V to 14 V 3 5 7 

AV1=14Vto25V 3 5 7 

11 =0 0 0.2 2 v 
vcc1=5.5 v, V1 = -5 v -10 -20 -40 mA 

Vcc1=5.5 v, TA=25"C 20 35 
mA 

Vcc2 = 13.2 v, TA= 25°C 23 40 

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

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

PARAMETER 
TEST 

TEST CONDITIONS 

tPLH 

tPHL 

tTLH 

tTHL 

FIGURE 

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

Propagation delay time, high-to-low-level output 
6 CL"' 50pF, 

Transition time, low-to-high-level output 

Transition time, high·to·low-level output 

TYPICAL CHARACTERISTICS 

_,.._ 
~T 

t----4L 

1--i. 

-. 
....IL --,.-

J(_ . 
~' 

0 
-25 

=H, 
-4 

OUTPUT VOLTAGE vs INPUT VOLTAGE 

O~~R~~~~N- ;:e·~~s:i~~ -

Set N~te4 4 VT- 3r- VT+ 

--~ 
-3 -2 -1 

V1 Input Vol11g1-V 

RL .. 390 n 

. 
Vcc1 
TA• 

; 

. 
.l 

I 

.l -. 
J • 
J 

] . 
4 

MIN 

•SV 
25"C 

25 

TVP 

22 

20 

9 

6 

MAX UNIT 

ns 

ns 

ns 

ns 

NOTE 4: For normal operation, the threshold controls are connected to Vcc1• pin 15. For fail-safe operation, the threshold controls are open. 
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schematic 

Vcc2 

COMMON TO 4 RECEIVERS 

TYPE SN75154 
OUADRUPLE LINE RECEIVER 

(See Note 5) 

I 
I 
I 

R1 

GND 

THRESHOLD 
CONTROL 

INPUT 

5kn 

I 
L--

I 
I 
I 
I 

_J 
1 OF 4 RECEIVERS 

I ---- --------- --- -- -- I 
I 

I 4.Gkn 5kn 

I 
I 
I 

1.4 kn 

I 
I 
I 
I 4.2 kn 

I 2.7kn 

I 
L -- -- -- -- -- --

Component values shown are nominal 

,}, ••• Substrate 

I 
1.skn 1.6 kn 2oon 

I 
I 
I 
I 
I 
I OUTPUT 

I 
1kn 

I 
I 

-- -- -- -- -- - _J 

NOTE 5: When using Vcc1!pin 15), Vcc2!pin 16) may be left open or shorted to Vcc1· When using Vcc2. Vcc1 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 

TEST MEASURE A T v Vcc1 Vcc2 
(PIN 15) (PIN 16) 

Open-circuit input VoH Open Open IOH 4.5V Open 

(failsafe! VoH Open Open IOH Open 10.B V 

VT+ min, VoH O.BV Open IOH 5.5 v Open 

VT- min (fail safe) VoH O.BV Open IOH Open 13.2V 

VT+ min (normal) 
VoH Note A Pin 15 IOH 5.5 V and T Open 

VoH Note A Pin 15 IOH T 13.2V 

V1lmax, VoH -3V Pin 15 IOH 5.5 V and T Open 

VT- min (normal) VoH -3V Pin 15 IOH T 13.2 v 
V1H min, VT+ max, Vol 3V Open IOl 4.5V Open 

VT- max (fail safe) Vol 3V Open IOl Open 10.BV 

V1H min, VT+ max Vol 3V Pin 15 IOL 4.5 V and T Open 

(normal) Vol 3V Pin 15 IOl T 10.B V 

NOTES: A. Momentarily apply -5 V, then 0.8 V. 
VT_ max (normal) 

Vol NoteB Pin 15 IOl 5.5 V and T Open 

Vol Note B Pin 15 IOl T 13.2V 

B. Momentarily apply 5 V, then ground. 

TEST TABLE 

T Vcc1 Vcc2 
(PIN 15) (PIN 16) 

Open 5V Open 

Open GND Open 

Open Open Open 

Pin 15 T and 5 V Open 

GND GND Open 

Open Open 12 v 

Open Open GND 
Pin 15 T 12V 

Pin 15 T GND 
Pin 15 T Open 

FIGURE 2-q 

TEST TABLE 

T Vcc1 Vcc2 
(PIN 15) (PIN 16) 

Open 5.5V Open 

Pin 15 5.5V Open 

Open Open 13.2 v 
Pin 15 T 13.2 v 

FIGURE 3-V1(open) 

t Arrows indicate actual direction of current flow. Current Into a terminal is a positive value. 
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TYPE SN75154 
fiUADRUPtE Lii\iE RECEiVER 

PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 

OPE~j~]~_T r Vcc1 Vcc2 Rl 1 
A V -5V 5V OPEN 

I I 
L-- --l'_f------' iros 

Each output is tested separately. All four line receivers are tested simultaneously. 

FIGURE 4-los FIGURE 5-tcc 

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

switching characteristics 

INPUT 5V OUTPUT 

PULSE 

GENERATOR 

(See Note Al 

OPEN OPEN 

__ G_l@_J 
Vcc1 Vcc2 RI I 

I v 

I I 
L GND ...J ----r----

TEST CIRCUIT 

(See Note Cl 

CL s 50 pf J (See Note Bl 

r--,-10t2ns 

!'vtr .. 
...........,._10t2ns 

~
1--'---------sv 

INPUT 17 
___ _..,0% ..... -1.11' I 

I 
I 

90% I 
I 

:J>-:f- ov 
1

~ !0% -5V 
I 
I 

--t IPHL _., IPLH 

OUTPUT 

2V .--2-V---------- VoH 

I 
1.SV I I 

I 
I 
I 
I 
I 

o.a v I 
:-------------~--1- - ---- VOL I I 

I I 
--CtrHL ..,_ 

I I 
-..,trLH ..... 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Zout = 50 n, tw • 200 ns, duty cycle~ 20%. 
B. CL includes probe and jig capacitance. 
C. All diodes are 1N3064. 

FIGURE 6-SWITCHING TIMES 
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FUTURE PRODUCTS 
TO BE ANNOUNCED 

• Meets EIA Standards RS-232C and RS-423A 

• Wide Supply Voltage Range ••• ± 7 .5 V 
To ±15 V 

• Low Supply Current ••• 4.5 mA Max per Channel 

• Wave Shaping with External Resistor 

• Inputs Compatible with TTL and CMOS 

• Outputs at High Impedance when Power 
ls Off 

• Positive- and Negative-Current Limiting 

• Designed for Interchangeability with uA9636A 

• Quad Version is SN75186 

description 

Vee+ 

TYPE SN75156 
DUAL LINE DRIVER 

JG OR P PACKAGE 

(TOP VIEW) 

1Y 2Y Vee-

OCTOBER 1980 

The SN75156 is a single-ended line driver designed to WS 1A 2A GND 
meet the requirements of E IA Standards RS-232C 
and RS-423A, CCITT Recommendations V.10, 
V.28, and X.26, and Federal Standard FIPS 1030. This device maintains regulated high and low output levels of 5.5 
volts and -5.5 volts, respectively, over a wide range of power supply voltages. The output transition time for both 
drivers can be adjusted from 1 microsecond to 100 microseconds by means of an external resistor at the wave shaping 
(WS) pin. A high output impedance is maintained without the use of an external blocking diode. 

PRODUCT PREVIEW 

This document contains information 
on a product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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CIRCUITS 

• Meets EIA Standards RS-422A and RS-423A 

• Meets Federal Standards 1020 and 1030 

• Operates from Single 5-V Power Supply 

• Wide Common-Mode Voltage Range 

• High Input Impedance 

• TTL-Compatible Outputs 

• High-Speed Schottky Circuitry 

• 8-Pin Dual-In-Line Package 

• Similar to uA9637 AC But With 
Standard V CC and Ground Pin Position 

description 

TYPE SN75157 
DUAL DIFFERENTIAL LINE RECEIVER 

BULLETIN NO. DL-S 12783, SEPTEMBER 1980 

JG OR P DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

2 
1 NON- 2 

Vee INV INV INV 
INPUT INPUT INPUT 

1 1 2 GND 
NON- OUT- OUT-
INV PUT PUT 

INPUT 

The SN75157 is a dual differential line receiver designed to meet EIA standards RS-422A and RS-423A. It utilizes 
Schottkyt circuitry and has TTL-compatible outputs. The inputs are compatible with either a single-ended or a 
differential-line system. This device operates from a single 5-volt power supply and is supplied in an 8-pin dual-in-line 
package. 

The SN75157 is characterized for operation from 0°C to 70°C. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

Vee 

CURRENT 
SOURCE 

TYPICAL OF ALL OUTPUTS 

~~~~~~9-~~Vcc 

5012 NOM 

Copyright© 1980 by Texas Instruments Incorporated 

TEXAS INSTRUMENTS 
INCORPORATED 
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t1ntegrated Schottky-Barrier diode-
clamped transistor is patented by Texas 
Instruments. U.S. Patent Number 
3,463,975. 
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TYPE SN75157 
DUAL DIFFERENTIAL LINE RECEIVER 

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

Supply voltage range, V CC (see Note 1) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • -0.5 V to 1 V 
Input voltage • . • . • • . . • . . • . . • . . • . • • • • • • • • • • • • . • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • ±15 V 
Differential input voltage (see Note 2) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ± 15 V 
Output voltage (see Note 1) ••••••• · ••••••••••••••••••••••••••••••••••••• ·• • • • -0.5 V to 5.5 V 
Low-level output current • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 50 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): 

JG package • • • • • • • • • • • • • • 825 mA 
P package • • • • • • • • • • • • • • • 1000 mA 

Operating free-air temperature range • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0°C to 70°C 
Storage temperature range • • • • • • . • • • • • • • • . • • • • • • • . • • . • • • • • • • • • • • • • • • • • • • • • -65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: JG package • • • • • • • • • • • • • • • • • • • • 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: P package • • • • • • • • • • • • • • • • • • • • • 260°C 

NOTES: 1. All voltage values, except differential-Input voltage, are with respect to the network ground terminal. 
2. Differential-Input voltage Is measured at the non inverting input with respect to the corresponding inverting Input. 
3. For operation above 25°e free-air temperature, derate the JG package to 528 mW at 70°e at the rate of 6.6 mWfC and th• P 

package to 640 mW at 70°C at the rate of 8.0 mW. In the JG package, SN75157 chips are glass-mounted. 

recommended operating conditions 

MIN NOM MAX UNIT 
Supply voltage, Vee 4.75 5 5.25 v 
Common-mode input voltage, VJ.Q_ t7 v 
Operating free-air temperature, TA 0 25 70 oc 

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

PARAMETER 
MIN TY Pt MAX 

TEST CONDITIONS 
See Note 4 

UNIT 

Threshold voltage (VT+ and VT-> 
-0.2 0.2 

VT See Note 5 -0.4 0.4 v 
VT+-VT- Hysteresis 70 mV 

VoH High-level output voltage Vm = 0.2 V, lo= -1 mA 2.5 3.5 v 
VoL Low-level output voltage Vm = -0.2 V, lo= 20 mA 0.35 0.5 v 

11 
Vee= o to 5.5 v, l V1=10 v 1.1 3.25 

Input current mA 
See Note 6 l V1 =-10V -1.6 -3.25 

los Snort-circuit input current* Vo= 0, V10=0.2V -40 -75 -100 mA 

Ice Supply current Vm = -0.5 V, No load 35 50 mA 

t All typical values are at Vee• 5 V, TA .. 25uC. 
*oniy one output should be shorted et e time, end duretlon of the short-circuit should not exceed one second. 

NOTES: 4. The algebraic convention, where the less-positive (more-negative) limit Is designated as minimum, Is used In this data sheet for 
threshold levels only. 

5. The expanded threshold parameter Is tested with a 500-n resistor In series with each Input. 
6. The input not under test Is grounded. 

switching characteristics, Vee= 5 V, TA= 2s0 e 
PARAMETER TEST CONDITION MIN TYP MAX UNIT 

tPLH Propagation delay time, low-to-high-level output 15 25 ns 

tPHL Propagation delay time, high-to-low-level output CL •30 pF, See Figure 1 13 25 ns 
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DUAL DIFFERENTIAL LINE RECEIVER 

PARAMETER MEASUREMENT INFORMATION 

INPUT 

Vee+ OUTPUT 

CL• 
15 pF 

(see Note A 

TEST CIRCUIT 

Vee-

392n 

3.920 

NOTES: A. CL Includes probe and jig capacitance. 

INPUT 50% 
(see Note B) 

I I -0.5V I I 
~tPLH ~tPHL 

I 

··A OUTPUT f •v 

VOLTAGE WAVEFORM 

B. The input pulse is supplied bV a generator having the following characteristics: tr c;; 5 ns, tf • 5 ns, PAR ' 5 MHz, dutv cvcle = 10%. 

> 3 
I 

OUTPUT VOLTAGE 

"' DIFFERENTIAL INPUT VOLTAGE 

Vc~•4.~5V 
l-TA•25°C 

f I 

I 
V1c •OV J I 

FIGURE 1-TRANSITION TIMES 

TYPICAL CHARACTERISTICS 

> 3 
I 
& 

OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 

vec • 5.25 v 
TA· 2s

0
c 

I I 

I I 
I 

I I I I ll V1c•OV I 

t 
~ 
i 2 

I :vrc•HV 
!! 
Ci 

I :vie· !7 v I I 

I 
I 

I i 
> 1 

V1c• !7V l 

0 
-100 

_[ ~1 
-50 

I 
I 

I 

I 

If 
I 

i: 
I 

V1c•ov 1
: 

_l .J I 

Jl! 
~f J 
0 50 100 

I rr ~ 2 
§ 

9 
V1c • H v: 

0 
> 1 

0 
-100 

ry 
I 

rr 
I n 

-50 

I 

I 
I 

V1c • OV : 

I 

1: 
I 

I 
so 

V10-Difleren1i1I Input Voltage-mV 

FIGURE 2 

V10-Dilferential Input Voltage-mV 

FIGURE 3 

TYPICAL APPLICATION DATA 

+sv +5V 

TWISTED PAIR 

FIGURE 4-RS-422A SYSTEM APPLICATIONS 
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INTERFACE 
CIRCUITS 

• Meets EIA Standard RS-422 

• Single 5-V Supply 

• Balanced-Line Operation 

• TTL-, DTL-Compatible 

• High Output Impedance in Power-Off 
Condition 

• High-Current Active-Pull-Up Outputs 

• Short-Circuit Protection 

• Dual Channels 

• Input Clamp Diodes 

TYPES SN55158, SN75158 
DUAL DIFFERENTIAL LINE DRIVERS 

BULLETIN NO. DL·S 12497, JANUARY 1977 

SN55158 ••• JG DUAL·IN·LINE PACKAGE 
SN75158 ••• JG OR P DUAL·IN·LINE PACKAGE 

(TOP VIEW) 

Vee 2Z 2Y 2A 

description 
Y=A 
Z=A 

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) 

Ill Vee 

en 
en 

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, V cc (see Note 1) . • • • • • • • • • • • • • • • • • 
Input voltage . • • • • • • . • • • . • • • • • • • • • . • • • • 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) 
Operating free-air temperature range: SN55158 • 

SN75158 •••.... 
Storage temperature range • • • • • . • . • • . • • . . 
Lead temperature 1 /16 inch from case for 60 seconds: JG package 
Lead temperature 1 /16 inch from case for 10 seconds: P package 

•• 7V 
...• 5.5V 

. 1 w 
-55°C to 125°C 

0°C to 70°C 
-65°C to 150°C 

• • 300°C 
•••• 260°C 

NOTES: 1. All voltage values except, differential output voltage Voe• are with respect to network ground terminal. Voo Is at the Y output 
with respect to the Z output. 

180 

2. For operation above 25°C free-air temperature, refer to Dissipation Oeratlng Curves In the Thermal Information section, which 
starts on page 21. In the JG package, SN55158 chips are alloy-mounted; SN75158 chips are glass-mounted. 
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TYPES SN55158, SN75158 
iiiiAi. iiitttiitiiiiAi. iiiit iiiifiitiiS 

recommended operating conditions 

SN55158 SN75158 

MIN NOM MAX MIN NOM MAX 

Supply voltage, V CC 4.5 5 5.5 4.75 5 5.25 

High-level output current, IOH -40 -40 

Low-level output current, IOL 40 40 

Operating free-air temperature, TA -55 125 0 70 

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

PARAMETER TEST CONDITIONSt 
SN55158 

MIN TYP:I: MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.8 

V1K Input clamp voltage Vee= MIN, 11 =-12mA -0.9 -1.5 

VQH High-level output voltage 
Vcc=MIN, 

V1H = 2 V, 

V1L - 0.8 V, 
2 

loH =-40 mA 
3.0 2.4 

VQL Low-level output voltage 
Vee= MIN, V1L = 0.8 V, 

0.2 0.4 
V1H=2V, loL =40 mA 

IV001 I Differential output voltage Vee= MAX, lo=O 3.5 2voo2 

IV0D2I Differential output voltage Vee= MIN 2 3.0 2 

AIVool 
Change in magnitude of 

Vee= MIN ±0.02 ±0.4 
differential output voltage § 

Vee= MAX 
RL=100il, 

1.9 3 
Voe Common-mode output voltage ~ See Figure 1 

Vee= MIN 1.4 3 

AIVoel 
Change in magnitude of 

common-mode output voltage § 
Vee= MIN or MAX ±0.01 ±0.4 

Vo=6V 0.1 100 

io Output current with power off vcc=o Vo= -0.25 V -0.1 -100 

Vo= -0.25 V to 6 v ±100 

11 
Input current at 

Vcc=MAX, V1 =5.5 v 1 
maximum input voltage 

l1H High-level input current Vee= MAX, V1 = 2.4 v 40 

l1L Low-level input current Vee= MAX, V1=0.4 V -1 -1.6 

ios Short-circuit output current# Vee= MAX -40 -90 -150 -40 

ice Supply current (both drivers) 
Vee= MAX, Inputs grounded, 

37 50 
No load, TA= 25°C 

t For conditions shown as Ml N or MAX, use the appropriate value specified under recommended operating conditions. 
:l:All typical values are at Vee .. 5 V and TA"' 25°e except for Voe. for which Vee is as stated under test conditions. 

SN75158 

TYP:I: MAX 

0.8 

-0.9 -1.5 

3.0 

0.2 0.4 

3.5 2voD2 

3.0 

±0.02 ±0.4 

1.8 3 

1.5 3 

±0.01 ±0.4 

0.1 100 

-0.1 -100 

±100 

1 

40 

-1 -1.6 

-90 -150 

37 50 

UNIT 

v 
mA 

mA 
oc 

UNIT 

v 

v 

v 

v 

v 

v 

v 

v 

v 

v 

JJA 

mA 

µA 

mA 

mA 

mA 

§A IVoo I and A IVoc I are the changes in magnitudes of Voo and Voe. respectively, that occur when the input is changed from a high level to 

a low level. 
11 in EIA Standard RS-422, Voe. 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 ~N55158, SN75158 
DUAL DIFFERENTIAL LINE DRIVERS 

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

PARAMETER TEST CONDITIONS 
SN55158 

MIN TVP MAX 

tPLH Propagation delay time, low-to-high-level output See Figure 2, 16 25 

tPHL Propagation delay time, high-to-low-level output Termination A 10 20 

tPLH Propagation delay time, low-to-high-level output See Figure 2, 13 20 

tPHL Propagation delay time, high-to-low-level output Termination B 9 15 

tTLH Transition time, low-to-high-level output See Figure 2, 4 20 

tTHL Transition time, high-to-low-level output Termination A 4 20 

Overshoot factor 
See Figure 2, 

10 
Termination C 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 1-0IFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 

INPUT 

v 

z 
1oon CL• 30pF 

(see Note Bl 

PULSE 
GENERATOR 

(see Note A) 

V -----CL-=-15-pF-i-. 

(see Note Bl I 
z------.. CL a 15pF _,L 

(see Note Bl T 
"=' '=" 

SN75158 

MIN TVP 

16 

10 

13 

9 
4 

4 

TERMINATION A TERMINATION B TERMINATION C 

TEST CIRCUIT re-- ---: ~ <; 5 ns 

~1 ..... -----.J-.l-- ---3V 90% 90% I OVERSHOOT 
INPUT 1.5 V 1.5 V l 

10% I l 10% 

I I I I 
tPLH-~ ~-tPHL I I --90_% ____ I 

I I I I 
DIFFERENTIAL 50% I 

OUTPUT 103 I 
I I 
I I 

trLH __,,..... 

10% 
I 
I 

.....,_tTHL 

ov 

VOLTAGE WAVEFORMS 
OVERSHOOT 

NOTES: A. The pulse generator has the following characteristics: Zout • 50 Sl, tw • 25 ns, PAR• 10 MHz. 
B. CL includes probe and jig capacitance, 

FIGURE 2-SWITCHING TIMES 
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UNIT 

25 ns 

20 ns 

20 ns 

15 ns 

20 ns 

20 ns 

10 % 
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OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 
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FIGURE 6 

SUPPLY CURRENT 
(BOTH DRIVERS! 

vs 
SUPPLY VOLTAGE 
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~ 
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Vee-Supply Voltage-V 

FIGURES 

T.YPES SN55158, SN75158 
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TYPICAL CHARACTERISTICSt 
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vs 

FREE·AIR TEMPERATURE 
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FIGURE 7 

SUPPLY CURRENT 
fBOTH DRIVERS! 

vs 
FREE·AIR TEMPERATURE 
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FIGURE 10 
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vs 
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FIGURES 

PROPAGATION DELAY TIMES 

FREE·AIR TEMPERATURE 

30 vc~ • 5\, 
See Figure 2 
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~ tsl--_:t,-,,,,,.;.:;,;="=:::::::~i--:_4--l---1--l 
c!l 
.g lO J--J--:!::=::;::!,,-1-p+H==L :::::fl---=-+~-f~~ 
[ ~ 

£ 51--l--+--1--+--+-4--4--1 

o.__.__..__._ _ _.._ ....... _....____.---J 
-75 -50 -25 0 25 50 75 100 125 

TA-Free·Air Tempera1ure-°C 

FIGURE 8 

SUPPLY CURRENT 
(BOTH DRIVERS! 

VS 

FREQUENCY 

100 Vee· s vTTn 
RL ... 

BO CL• 30 pF 
< Inputs: 3·volt square wave i i-TA•25°C 

!! 60 l--+-~f+++H---+-H-l+l+H--1-+-I'~ 

J ~ 
a J7 
~ 40l::::±::l±l±t±ll==Ftttfflft--t-+ttttffl 

i 
201--+-++H++t+--+-++-++Hill--+--l-+~ 

0'--1-.L.l...L.lllll-...1-J.....L.U.U.ll-...1....L.LJ..lllU 
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I-Frequency-MHz 

FIGURE 11 

40 100 

toata for temperatures below 0°C and above 70°C are applicable to SN55158 circuits only. 
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INTERFACE 
CIRCUITS 

TYPE SN75159 
DUAL DIFFERENTIAL LINE DRIVER 

WITH 3-STATE OUTPUTS 
BULLETIN NO. DL·S 12501, JANUARY 1977 

• Meets EIA Standard RS-422 

• Single 5-V Supply 

• Balanced Line Operation 

• TTL and DTL Compatible 

• High-Impedance Output State for 
Party-Line Applications 

• High-Current Active-Pull-Up Outputs 

• Short-Circuit Protection 

• Dual Channels 

• Clamp Diodes at Inputs 
description 

The SN75159 dual differential line driver with 
three-state outputs is designed to provide all the 
features of the SN75158 line driver with the added 
feature of driver output controls. There is an 
individual control for each driver. When the output 
control is low, the associated outputs are in a high
impedance state and the outputs can neither drive 
nor load the bus. This permits many devices to be 
connected together on the same transmission line for 
party-line applications. 

schematic (each driver) 

OUTPUT 
CONTROL 

Vee 

NC 

JORN DUAL-IN·LINE PACKAGE 
(TOP VIEW) 

2Z 2Y 28 2A 2C 

1Z 1Y 1A 18 1C 

positive logic: Y =AB 

Z=AB 

Outputs are off when C is low 

NC-No internal connection 

OUTPUT IT 
z 

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

Supply voltage, Vee (see Note 1) • • • • • • 
Input voltage • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . 
Off-state voltage applied to open-collector.outputs • • • • • • • • • • • • • • • • • 

NC 

GND 

.7V 
5.5V 
12 v 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): J package • • • • • 1025 mW 
1150 mW 

0°C to 70°C 
• -65°C to 150°C 

N package 
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: N package • • 

••••••• 300°C 
••••••• 260°C 

NOTES:: 1. All voltage values, except differential output voltage Voo. are with respect to network ground terminal. Voo is at the Y output 
with respect to the Z output. 

184 

2. For operation above 25° C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 21. In the J package, SN75159 chips are glass-mounted. 
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TYPE SN75159 
uuAi UitttiitniiiAi iiNt UHiVEH WiTH 3-STATE OUTPUTS 

recommended operating conditions 

MIN NOM 
Supply voltage, Vee 4.75 5 
High-level output current, IQH 
Low-level output current, IQL 
Operating free-air temperature, TA • 0 

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

PARAMETER TEST CONDITIONSt MIN TVP:f: 

V1H High-level input voltage 2 

V1L Low-level input voltage 

V1K Input clamp voltage Vee= MIN, 11 =-12 mA -0.9 

VoH High-level output voltage 
Vee"' MIN, V1L = 0.8 V, 

2.4 3.0 
V1H'= 2 V, loH =-40mA 

VoL Low-level output voltage 
Vee= MIN, V1L = 0.8 V, 

0.25 
V1H = 2 V, IQL =40mA 

VoK Output clamp voltage Vee= MAX, lo =-40 mA -1.1 

IV001I Differential output voltage Vee= MAX, lo=O 3.5 

IV002I Differential output voltage Vee= MIN 2 3.0 

AIVool 
Change in magnitude of 

Vee= MIN ±0.02 
differential output voltage § 

Vee= MAX RL = 100 n, See Figure 1 1.8 
Voe Common-mode output voltage 11 

Vee= MIN 1.5 

AIVocl 
Change in magnitude of 

common-mode output voltage § 
Vee= MIN or MA>< ±0.01 

Vo=6V 0.1 

lo Output current with power off Vcc=o Vo= -0.25 V -0.1 

Vo= -0.25 v to 6 v 

TA= 25°e, v 0 = o to Vee 

Off.state (high-impedance- Vee= MAX, Vo=O 

•oz Output controls 
TA= 70°C 

Vo= 0.4 V 
state) output current 

at 0.8 V Vo= 2.4 V 

Vo= Vee 

1, 
Input current at 

Vcc=MAX, v, = 5.5 v 
maximum input voltage 

l1H High-level input current Vee= MAX, V1=2.4 v 

l1L Low-level input current Vee= MAX, V1=0.4 v -1 

los Short-circuit output current# Vee= MAX -40 -90 

•cc Supply current (both drivers) 
Vee-MAX, Inputs grounded, No load, 

47 
TA = 25°C 

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

+All typical values are at Vee= 5 V and TA= 25°e except for Voe. for which Vee is as stated under test conditions. 

MAX UNIT 
5.25 v 
-40 mA 

40 mA 
70 oc 

MAX UNIT 

v 

0.8 v 

-1.5 v 

v 

0.4 v 

-1.5 v 

2voo2 v 

v 

±0.4 v 

3 

3 
v 

±0.4 v 

100 

-100 µA 

±100 

±10 

-20 

±20 µA 

±20 

20 

1 mA 

40 µA 

-1.6 mA 

-150 mA 

65 mA 

§A IVoo I and AIVoel are the changes in magnitudes of Voo and Voe. respectively, that occur when the input is changed from a high level to 

a low level. 
11 in EIA Standard RS-422, Voe. 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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TYPE SN75159 
DUAL DIFFERENTIAL LINE DRIVER WITH 3-STATE OUTPUTS 

switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER TEST CONDITIONS MIN TVP MAX 

tPLH Propagation delay time, low-to-high-level output CL=30pF, RL•1000, See Figure 2, 16 25 

tPHL Propagation delay time, high-to-low-level output Termination A 11 20 

tPLH Propagation delay time, low-to-high-level output 
CL'• 15 pF, See Figure 2, Termination B 

13 20 

tPHL Propagation delay time, high-to-low-level output 9 15 

tTLH Transition time, low·to·high·level output CL=30pF, RL•1000, See Figure 2, 4 20 

tTHL Transition time, high-to-low-level output Termination A 4 20 

tpzH Output enable time to high level CL .. 30 pF, RL=180n, See Figure 3 7 20 

tpzL Output enable time to low level CL=30pF, RL=250n, See Figure 4 14 40 

tPHZ Output disable time from high level CL= 30 pF, RL .. mo n, See Figure 3 10 30 

tPLZ Output disable time from low level CL=30pF, RL = 250 n, See Figure 4 17 35 

Overshoot factor RL=100il, See Figure 2, Termination C 10 

PARAMETER MEASUREMENT INFORMATION 

t 

.__ _____ _. ron l voe 

FIGURE 1-DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 
1k0 

NOTES: 

A. The pulse generator h11 the following characteristics: 

y 
OUTPUT 

:r 
OUTPUT 

y 

z 

Zout • 50 11. PRR • 10 MHz. 
B. CL includes probe and jig capacitance. 

PULSE 
GENERATORi---e----T-----.1 

CL• 
30 pF 
)see 
Note Bl 

(See Note Al 

Y-------1-. CL•15pF y l 
z ]_ *' (see Note Bl _____ __.f RL • 100 0 

CL• 15 pF '1' Z -
(see Note Bl -::S:-

TERMINATION A TERMINATION B TERMINATION C 

TEST CIRCUITS 

OVERSHOOT 

1
uv 

101< I 

1-r----VoL 
~ITUI 

100%~:~~ 
j o,.L 

1--
0VERSHOOT 

VOLTAGE WAVEFORMS 

FIGURE 2-tPLH• tPHL• tTLH• tTHL• AND OVERSHOOT FACTOR 
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TYPE SN75159 
iiuAi iiirrciicnTiAi tine iiiiivER niin 3-STATE uuiruiS 

PARAMETER MEASUREMENT INFORMATION 

INPUT <5ns~ 

~-----.... 
1
r--1 - - - - 3 v 

TEST CIRCUIT 

INPUT 

5V 

1k!I I ._ ___ _,I 

~k;F I 
I 'J ~':.e1 I 41... ___________ J 

TEST CIRCUIT 

OUTPUT 

90% 

1.5 v 
90% I 

I I 
i.- 100 ns -.i 
'4-----1--tpzH I 

I 
I 
""""10_,%~--ov 

I I j_ I ___ _., __ - VoH 

I --t 
I I l 0.5V 

I 
tpHz~ Voff"'OV 

VOLTAGE WAVEFORMS 
FIGURE 3-tpzH AND tpHz 

1.5 v 1.5 v 

OUTPUT 

I I 
l+--1oons~ 10% ov 
1.-tpzL-I I 

I I 
I I 
I I 

OUTPUT 

! i.-tPLZ1Cv5V \sv }_J~ 
• - 1-VoL 

VOLTAGE WAVEFORMS 

FIGURE 4-tpzL AND tpLz 

NOTES: A, The pulse generators have the following characteristics: Zout = 50 fl, PR R = 500 kHz 
B, CL includes probe and jig capacitance, 

0 

OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 

No load I 

TYPICAL CHARACTERISTICS 

l 1-TA • 2s
0

c T 
Lvcl=s.2sv 

7 

""S" _, 

l ~Ve~· 4.75 V 

\:"vccj sv 

J l 
0 

V1-Data Input Voltage-V 

FIGURES 
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DUTPUTVOLTAGE 
vs 

DATA INPUT VOLTAGE 

Vcc·Jv l 1--No load 

LTA~70°C 
~ 'T 

"'\,"~ T 
't\.~TA·rc 

"'l:=:TA • 2s•c-

f 
0 

0 
l 
3 

V1-Data Input Voltage-V 

FIGURE 6 

4 
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TYPE SN75159 
DUAL DIFFERENTIAL LINE DRIVER WITH 3-STATE, OUTPUTS 

4.0 

3.5 

:r 3.0 

~ 2.5 

~ 
2.0 

~ 1.5 
0 
> 1.0 

0.5 

0 
0 

OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

vce· 5V I I 
}OH OOH• -20 mA)-=-

VoH OOH. -40 mA) 

VOL 0QL • 40 mA) 
I 
25 50 

TA-Free·Air Temperature-°C 

No load 

FIGURE 7 

SUPPLY CURRENT 
(BOTH DRIVERS) 

vs 
SUPPLY VOLTAGE 

75 

TYPICAL CHARACTERISTICS 

HIGH-LEVEL OUTPUT VOL TAG!: 
vs 

OUTPUT CURRENT 

TA· 25•c 

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

IOH-Output Current-mA 

FIGURES 

SUPPLY CUR RENT 
(BOTH DRIVERS) 

vs 
FREE·AIR TEMPERATURE 

56 Vec•5V 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

0.11 .--...--...--...--...--.....----, 
TA• 25•c 

:r t 0.4 t--t--+--l---t-77''+--t 

~ 
!j 0.3 t--t--t---.,,~;._i--i----i 

~ 
0 .!. 0.21--+-#-~-~-+--+---i 
0 
> 

OL---L----lL----1---1---L--' 
o ~ ~ oo ~ 100 no 

lot-Output Current-mA 

FIGURE 9 

SUPPLY CURRENT 
(BOTH DRIVERS) 

vs 
FREQUENCY 

100 
Vcc•SV 

70 ,... TA • 25°c --1----1---1--1--+----1 541-lnputs grounded---~----1 
No load 

AL • .., 
CL• 30 pF 

521-----+----+------I 
< ! 50'-----+---4-~----1 

80 

v 
Inputs: 3·volt square wive 
TA· 25°e 

i)-1 
~ 48 -t--

l: 60 

s v 

Vee-Supply Voltage-V 

FIGURE 10 

> 46 

l 441-----+----+------I 

~ 42 

401----~----1------' 

381----+-----1--~---

360 25 50 75 

TA-Free-Air Temperature-°C 

FIGURE 11 

> 
a. 
c. 40 

i 
20 

0 
0.1 0.4 4 10 

f-Frequency-MHz 

FIGURE 12 

PROPAGATION DELAY TIMES 
FROM DATA INPUTS OUTPUT ENABLE and DISABLE TIMES 

y 20 

ti 1B 

~ 16 
!! a 14 

£ 12 

I: 10 

~ 8 
! 
~ 6 
c 
.2 4 

t 2 

£ 0 

vs 
FREE·AIR TEMPERATURE 

Vee· 5 v 
I-cl• 30 pF 
1-RL•lOOQ --IPLH 

30 

y 
I: 25 
E 
i= 

~ 20 
:I 

VS 

FREE-AIR TEMPERATURE 

Vee· 5 J 
See Figures 3 and 4 

IPLZ 
i:3 
.., 15 
Ii 

-~ I--~ IPZL 

0 

IPHL 

25 50 75 

.. 
:l5 10 
~ 

0 
0 

TA-Free·Air Temperature-°C 

FIGURE 13 
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• INTERFACE 
ftlftft•••-.i .... 

&.1n1..u11 ~ 

TYPE SN75160A 
OCTAt ~~~~~A!.-!>!!~!>!!SE 

INTERFACE BUS TRANSCEIVER 
BULLETIN NO. DL·S 12786, OCTOBER 1980 

MEETS IEEE STANDARD 488-1978 (GPIB) 

• 8-Channel Bidirectional Transceiver 

• High-Speed, Low-Power Schottky Circuitryt 

• Low Power Dissipation ••• 66 mW Max 
per Channel 

• Fast Propagation Times ••• 22 ns Max 

• High-Impedance P-N-P Inputs 

o Receiver Hysteresis ••• 650 m V Typ 

• Open-Collector Driver Output Option 

• No Loading of Bus When Device is 
Powered Down (Vee= 0 V) 

description 
The SN75160A 8-channel general-purpose interface 
bus transceiver is a monolithic, high-speed, low-power 
Schottky device designed for two-way data comm uni· 
cations over single-ended transmission lines. It is 
designed to meet the requirements of IEEE Standard 
488-1978. The transceiver features driver outputs 
that can be operated in either the open-collector 
or three-state mode. If Talk Enable (TE) is high, 
these ports have the characteristics of open-collector 
outputs when Pull-up Enable (PE) is low, and of 
three-state outputs when Pc is high. Taking TE 
low places these ports in the high-impedance state. 
The driver outputs are designed to handle loads up 
to 48 milliamperes of sink current. 

An active-turn-off feature has been incorporated 
into the bus-terminating resistors so that the device 
exhibits a high-impedance to the bus when Vee = 
0 volts. When combined with the SN75161A or 
SN75162A management bus transceivers, the pair 
provides the complete 16-wire interface for the 
IEEE 488 bus. 

logic symbol:!: 
PE (11) 

rr 

tThls symbol Is In accordance with IEEE Std 91/ANSI Y32.14 and 
current discussions In IEC and IEEE. 

D 

H 

L 
H 
x 

GPIB 
1/0 

JORN DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

Vee 
01 

02 

03 

04 

PORTS 05 

06 

07 

08 

GNO 11 PE 

FUNCTION TABLES 

TERMINAL 
l/OPORTS 

DRIVERS ~ECEIVERS 

INPUTS OUTPUT INPUTS OUTPUTS 

TE PE B B TE PE D 

H H H L L x L 

H x L H L x H 

x L z• x H x z 
L x z• 

H • high level, L • low level, X • Irrelevant, Z • High-Impedance state. 

•This Is the high-Impedance state of a normal 3-state output modi· 
fled by the Internal resistors to V cc and ground. 

functional block diagram (positive logic) 

121 81 

131 
82 

141 83 

151 84 GPIB 
TERMINAL 1/0 

PORTS 

161 
85 

171 
86 

(B) 87 

l9l BS 

Copyright © 1980 by Texas Instruments Incorporated. 
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TYPE SN75160A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

schematics of inputs and outputs 

EQUIVALENT OF ALL CONTROL INPUTS EQUIVALENT OF ALL INPUT/OUTPUT PORTS 

r-----1 
-+-------~-------++-----111-+----------------1.--vcc 

Req 

-e---e----41~-l--+-----..._-4--....... ----e----------GND ______ .J 

INPUT/OUTPUT 
PORT 

Driver output Req = 30 n NOM 
Receiver output Req = 110 fl N OM 

Circuit inside dashed lines Is on the driver outputs only. 

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

Supply voltage, Vee (see Note 1) • • . • . . . • • • . . . • • . • • • . • . . . • . . • . • . • • . • • • • • . . • . • • • . • • • • 7 V 
Input voltage • , • . . • . . . . . • • • . • • • • • • • • • . . . • • • . . • • • • • . • • . . . . • . • . . • . • • . • . • • • • • • • • 5.5 V 
Low-level driver output current . • . • . . . . . • . . . • . • . • . . • . • • • . . . . . . . • • • • . • • • • • • • • • • • • 100 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): J package . • • . • • • • 1375 mW 

N package • • • • • • • • 1150 mW 
Operating free-air temperature range • • • • . . . • . • . • • • . . • . • • . . • . • . . . • • • • • • • • . • • • • • • • 0°C to 70~C 
Storage temperature range . . . . • . . . . . . . . . . . . . . . . • • . • • • • • • • . • • . • • . . . . • • • • • • • -65°C to 150°C 
Lead temperature 1/16 (1,6 mm) from case for 10 seconds . • • • • • • • • . • • . • • . • . • • • • • • • • • • • • • • • 260°C 

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

2. For operation above 25
6 

C free·air temperature, derate the J package to 880 mW at 70u C at the rate of 11 mwf C and derate the N 
package to 736 mW at 70°C at the rate of 9.2 mW!°C. In the J package, SN75160A chips are alloy-mounted. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, V cc 4.75 5 5.25 v 

High-level output current, loH 
Bus ports with pull-ups active -5.2 mA 

Terminal ports -800 µA 

Low-level output current, loL 
Bus ports 48 

mA 
Terminal ports 16 

Operating free-air temperature, TA 0 70 oc 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



TYPE SN75160A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

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

PARAMETER TEST CONDITIONS MIN TY Pt MAX UNIT 

V1H High-level input voltage 2 v 
V1L Low-level input voltage 0.8 v 
VtK Input clamp voltage l1=-18mA -0.8 -1.5 v 
VT+-VT- Hysteresis+ Bus 0.4 0.65 v 

High level Terminal loH = -800 µA, TE at 0.8 V 2.7 3.5 
VoH loH = -5.2 mA, 

v 
output voltage Bus PE and TE at 2 V 2.5 3.3 

Low-level Terminal loL = 16 mA, TE at 0.8 V 0.3 0.5 
VoL 

loL =48 mA, 
v 

output voltage Bus TE at 2 V 0.4 0.5 

11 
Input current at 

Terminal V1=5.5 V 0.2 100 µA 
maximum input voltage 

l1H High-level input current Terminal V1=2.7 V 0.1 20 µA 

l1L Low-level input current Terminal V1 =0.5V -10 -100 µA 

Driver ll(busl = 0 2.5 3.0 3.7 
V1/0(bus) Voltage at bus port v 

disabled l1(busl = -12 mA -1.5 

V1(bus) = -1.5 V to 0.4 V -1.3 

V1(bus) = 0.4 V to 2.5 V 0 -3.2 

Current into Power on 
Driver +2.5 

11/0(bus) 
V1(bus) = 2.5 V to 3.7 V -3.2 mA 

bus port 
disabled 

Vl(bus) = 3.7 V to 5 V 0 2.5 

V1(busl = 5 V to 5.5 V 0.7 2.5 

Power off Vee= o. Vl(bus) = 0 V to 2.5 V -40 µA 

ios 
Short-circuit Terminal -15 -35 -75 

Bus -25 -50 -125 
mA 

output current 

ice Supply current No load 
Receivers low and enabled 60 80 

mA 
Drivers low and enabled 75 100 

Ci/o(bus) Bus-port capacitance Vcc=5Vor0V, V1/0 = 0 to 2 V, f = 1 MHz 30 pF 

t All typical values are at V cc= 5, TA = 25°C. 
:!:Hysteresis is the difference between the positive-going Input threshold voltage, VT+• and the negative-going input threshold voltage, VT-· 
See Figure B. 

switching characteristics, Vee= 5 V, CL= 15 pF, TA= 25°C (unless otherwise noted) 

PARAMETER FROM TO TEST CONDITIONS MIN TYP MAX UNIT 

tPLH 
Propagation delay time, 

CL= 30 pF, 14 20 
low-to-high-level output 

Propagation delay time, 
Terminal Bus RL = 38.3 n to 2.3 V, ns 

tPHL See Figure 1 14 20 
high-to-low-level output 

tPLH 
Propagation delay time, 

CL= 30 pF, 12 20 
low-to-high-level output 

Propagation delay time, 
Bus Terminal RL=240nto5V, ns 

tPHL 
high-to-low-level output 

See Figure 2 16 22 

tpzH Output enable time to high level R L = 480 n to o V, 25 35 

tPHZ Output disable time from high level 
TE Bus 

See Figure 3 13 22 

Output enable time to low level RL = 38.3 n to 2.3 v, ns 
tpzL 22 35 

tPLZ Output disable time from low level See Figure 3 22 32 

tpzH Output enable time to high level R L = 3 kn to o v, 20 30 

tPHZ Output disable time from high level 
TE Terminal 

See Figure 4 12 20 

Output enable time to low level 
ns 

tpzL R L = 280 n to 5 V, 23 32 

tPLZ Output disable time from low level See Figure 4 19 30 

ten Output pull-up enable time 
PE Bus 

R L = 480 n to o V, 15 22 
ns 

tdis Output pull-up disable time See Figure 5 13 20 

TEXAS INSTRUMENTS 
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TYPE SN75160A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

3V 

6011 

PARAMETER MEASUREMENT INFORMATION 

I 
I 
I 
I _____ .J 

TE 
3V 

2.3V 

I
CL •3:1pF 

":' IS..NottBI 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 1-TERMINAL·TO-BUS PROPAGATION DELAY TIMES 

rl ______ l 

llV 1.5V 

I 
I 
I 
I 
lo 

OUTPUT 
240'1 I ov 

'PHL~ 

----50 n 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 2-BUS·TO·TERMINAL PROPAGATION DELAY TIMES 

3V r--------. 
PEI r 

.----~,'-" I 
I I 

ol le S1 

OUTPUT 
S3 =Ii·· \·~---~: 

'PzH-.f ..-- tpHz--.1 i--I ,._.,._~1----.--4.----... 

I I 
e ourPuTI 1

1 

------...... ~- - - -voH 
I 

90% 

:~~~o~ I 2V 

I I 
I I 
I I .__ _____ .J 

Gl~E::i!~~ ._ ___ _,TE 

500 

TEST CIRCUIT 

S3 open I I 
'PZL I• tpL~ 
BOUTPUT I 
S1 toGND I 
S2 open 
S3 closed 

VOLTAGE WAVEFORMS 

FIGURE 3-TE-TO-BUS ENABLE AND DISABLE TIMES 

.. o.l!V 

.,2.3V 

NOTES: A. The Input pulse Is supplied by a generator having the following characteristics: PAR• 1 MHz, 50% dutY cycle, tr< 6 ns, tf < 6 ns, 

Zout• 50 n. 
B. CL Includes probe and Jig capacitance. 
C. All diodes are 1 N916 or equivalent. 

TEXAS INSTRUMENTS 
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TYPE SN75160A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

-----3V r-------, 5{ 
TEI I 

I I 
S3 1.5V 1.5V 

I 
I I OUTPUT 

I I 2800 

I lo 
I I 
I I CL• 15 pF 3kO 

B I r .. ~., D 
I L ____ _. 

S2 

-= 

TE INPUT 

I 
tpzH~ 

~1~~~P~Tf 
S2 closed I 
S3 open I 

tpzL--i 

DOUTPUT 
S1 toGND 
S2 open 
S3 closed 

--------·-1------ov 
tpHz-.i ,..__ 

-90%---VoH 

ov 
' .,5v 

TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 4-TE·TO·TERMINAL ENABLE AND DISABLE TIMES 

r-------, 
GENERATOR PE I I 
(See Note Al ------+---t I 

son 
I 

>-_.....;..f e _ _.... _____ OUTPUT 

I 
I 
I 
I 
I 
I 

3v·------------- I TEL ______ _J 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 5-PE-TO-BUS PULL-UP ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PAR• 1 MHz, 50% duty cycle, tr<; 6 ns, tf <; 6 ns, 

Zout • 50 n. 

4.0 

> 3.5 
I 
g 
l' 3.0 
~ 
i 2.5 
s 
0 2.0 

3 1.5 ,;, 
.IP 
::c 1.0 I 
::c 
~ 0.5 

0 

B. CL includes probe and jig capacitance. 

TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 
vs 

TERMINAL HIGH-LEVEL OUTPUT CURREillT 

v1c.Jv 

'h TA· 2s0 c--! 

~ 
"\ 
~ 
~ 
~ 
~ 

0 -5 -10 -15 -20 -25 -30 -35 -40 

IOH-High·Level Output Current-mA 

FIGURE 6 

TYPICAL CHARACTERISTICS 

TERMINAL LOW-LEVEL OUTPUT VOLTAGE 
vs 

TERMINAL LOW-LEVEL OUTPUT CURRENT 
0.6 .----..1--1~-.----..---.-17~ .... 

> vcc·5
1
v ~ 

i 0·
5 

1---TA•2s
0
c I / 

!' v i ~ 0.4 t----t--+-----+---t----t 

l y 
] 0.3 y 
j 0.2 r7 
~ v 
~ 0.1 

O'-----'----L---'---'--..___, 
0 10 20 30 40 50 60 

IOL-Low·Level Output Voltage-mA 

FIGURE 7 
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4.0 

3.5 

3.0 
>_Ji. 
Ill' 2.5 

~ i 2.0 

~ 1.5 

~ 1.0 

0.5 

TERMINAL OUTPUT VOLTAGE 
vs 

BUS INPUT VOLTAGE 

vc'c= ~v 
No load 
TA· 2s0 c 

VT- VT+ 

DO 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

Vi-Input Voltage-V 

FIGURE 8 
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TYPE SN75160A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

1 
Cl) 
Cl 

TYPICAL CHARACTERISTICS 

BUS HIGH-LEVEL OUTPUT VOLTAGE 
VS 

BUS HIGH-LEVEL OUTPUT CURRENT 

Vee= s v 
TA= 25°C 

BUS LOW-LEVEL OUTPUT VOLTAGE 
VS 

BUS LOW-LEVEL OUTPUT CURRENT 
0.6 ,__.....,,.---..... I--......... --.---...----.---..--.--..--. 

vcc=sv V 
1 TA= 25°C ..LJ 
~ 0.5 I A 

2 31----~---+-----+-----+----+---- ~ vi 
0 ~ o 

> 
+" 
::I e-
::1 

i 0.4 !---+---+--+---+,-/l-v~--1-+--+---t 

a 21-----+----+~--------+-----+------1 
::I y1 
o o.3 l---+--+---+v_.,,,...--t---+---t---1---+---t 

a; 
> 
.5 
.i:. 
C) 

~ 
I 

::r: 
a 
> 

> 
I 

Cl) 
C) 

2 
0 
> 
+" 
::I e-
::1 
a 
I 
0 
> 

O.__ __ _._ __ _... ____ ..__ __ _._ __ _.. __ __, 
0 -10 -20 -30 -40 -50 -60 

I OH-High-Level Output Current-mA 

FIGURE9 

BUS OUTPUT VOLTAGE 
vs 

TERMINAL INPUT VOLTAGE 
4 ..----.,---....--1---.-----.-----T---"T"----.--....... 

Vee= 5 v 
No load 
TA= 25°C 

3 i-----r---t----+----t-+---1----t----+-----I 

2 

0 ._____._ __ __._ __ _._ __ ...____. __ __._ __ _.____. 

0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 

V1-lnput Voltage-V 

FIGURE 11 

1! I / 
.5 z 
:!: 0.2v .3 
~ 
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> 
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00 
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IOL -Low-Level Output Current-mA 

FIGURE 10 

BUS CURRENT 
vs 

BUS VOLTAGE 

VlfQ(bus)-Bus Voltage-V 

FIGURE 12 
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11 INTERFACE 
CIRCUITS 

TYPES SN75161A, SN75162A 
ftft9A I .......... ~a• ..... -.-. ..... ~-
Ul..11\L ucncnHL-runru~t 

INTERFACE BUS TRANSCEIVERS 
BULLETIN NO. DL-S 12787, OCTOBER 1980 

MEETS IEEE STANDARD 488-1978 (GPIB) 

• 8-Channel Bidirectional Transceiver 

• Designed to Implement Control Bus Interface 

• SN75161A Designed for Single Controller 

• SN75162A Designed for Multi-Controllers 

• High-Speed, Low-Power Schottky Circuitryt 

• Low Power Dissipation .•. 65 mW Max Per 
Channel 

• Fast Propagation Times .•• 22 ns Max 

• High-Impedance P-N-P Inputs 

• Receiver Hysteresis ••• 650 mV Typ 

• Bus-Terminating Resistors Provided on 
Driver Outputs 

• No Loading of Bus when Device is 
Powered Down (V CC = 0 V) 

description 
The SN75161A and SN75162A eight-channel general
purpose interface bus transceivers are monolithic, 
high-speed, low-power Schottky devices designed to 
meet the requirements of IEEE Standard 488-1978. 
Each transceiver is designed to provide the bus
management and data-transfer signals between operat
ing units of a single- or multiple-controller instrumen
tation system. When combined with the SN75160A 
octal bus transceiver, the SN75161A or SN75162A 
provides the complete 16-wire interface for the IEEE 
488 bus. 

The SN75161 A and SN75162A each features eight 
driver-receiver pairs connected in a front-to-back con
figureation to form input/output (1/0) ports at both 
the bus and terminal sides. The direction of data 
through these driver-receiver pairs is determined by 
the DC, TE, and SC (on SN75162A) enable signals. 
The SC input on the SN75162A allows the REN and 
IFC transceivers to be controlled independently. 

The driver outputs (GPIB 1/0 ports) feature active 
bus-terminating resistor circuits designed to provide 
a high-impedance to the bus when Vee = 0 volts. 
The drivers are designed to handle loads up to 48 
milliamperes of sink current. Each receiver features 
p-n-p transistor inputs for high-input impedance and 
a guaranteed hysteresis of 400 millivolts for increased 
noise immunity. All receivers have 3-state outputs to 
present a high-impedance to the terminal when 
disabled. 

The SN75161 A is manufactured in a 20-pin dual-in
line package. The SN75162A is manufactured in a 
22-pin 400-mil (10,2-mm) dual-in-line package. The 
SN75161 A and SN75162A are characterized for 
operation from 0°C to 70°C. 

GPIB 
1/0 

PORTS 

GPIB 
1/0 

PORTS 

NAME 

DC 

TE 

SC 

ATN 

SRO 

REN 

IFC 

EOI 

DAV 

NDAC 

NRFD 

SN75161A ••• J or N 

DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

TE Vee 

REN REN 

IFC IFC 

NDAC 

NRFD NRFD TERMINAL 

DAV DAV 1/0 PORTS 

EOI EOI 

ATN ATN 

SRQ SRO 

GND 

SN75162A ••• JORN 

DUAL·IN-LINE PACKAGE 

(TOP VIEW) 

SC Vee 

TE NC 

REN REN 

IFC IFC 

NDAC 

NRFD NRFD 
TERMINAL 

DAV DAV l/OPORTS 

EOI EOI 

ATN ATN 

SRO SRQ 

GND DC 

NC = No internal connection 

TABLE OF ABBREVIATIONS 

IDENTITY CLASS 
Direction Control 

Talk Enable Control 

System Control (SN75162 only) 

Attention 

Service Request Bus 

Remote Enable Management 

Interface Clear 

End or Edentify 

Data Valid 

Not Data Accepted Data 

Not Ready for Data Transfer 

Copyright© 1980 by Texas Instruments Incorporated 

TEXAS INSTRUMENTS t1ntegrated Schottky-Barrier diode-
clamped transistor is patented by Texas 195 

INCORPORATED Instruments. U.S. Patent Number 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
3,463,975. 



196 

TYPES SN75161A, SN75162A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

logic symbolst 
SN75162A 

SN75161A oc1121 EN1/G4 
TE 121 EN2/G5 
sc<11 

EN3 ENS 

1 
EOll151 t> 

1 
SRa 1131 

t> 
1 

REN(20I t> 
1 

1Fc
1191 t> 

1 
DAVl16I t> 

1 

NDAC 1181 t> 
1 

NRF (17I t> 

'Q designates 3-stata output, Q designates open-collector outputs. 
tThese symbols are In accordance with IEEE Std 91/ANSI Y32.14 and current discussions In IEC and IEEE. 

functional block diagrams {positive logic) 
SN75161A 

DC 

TE 

EOI ll4l 

SRO 1121 

REN ll9I 

IFC ll3l 

181 ATN 

171 EOI 

191 
SRO 

121 REN 

131 
IFC 

161 
DAV 

141 NDAC 

151 NRFD 

DC 

TE 

SC 

ATN 

EOI 1151 

SRO 
1131 

REN 
1201 

IFC 
1191 

DAV 11111 

NDAC 
(181 

NRFD 
1171 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

SN75162A 

191 ATN 

l8IEOI 

1101 sRO 

l31REN 

1411FC 

171DAV 

l5INDAC 

IBINRFD 

191 ATN 

181 
EOI 

(101 
SRO 

(3I REN 

l.;I IFC 

(7) DAV 

l5l.NDAC 

l&I NRFD 



TYPES SN75161 A= SN7!i162A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

CONTROLS 

DC TE ATNt 

H H H 

H H L 

L L H 

L L L 

H L x 
L H x 

CONTROLS 

SN75161A 

RECEIVE/TRANSMIT FUNCTION TABLE 

BUSMANAGEMENTCHANNELS 

ATNt SRQ REN IFC 

(Controlled by DC) 

R T R R 

T R T T 

R T R R 

T R T T 

SN75162A 

RECEIVE/TRANSMIT FUNCTION TABLE 

BUSMANAGEMENTCHANNELS 

DATA-TRANSFER CHANNELS 

EOI DAV NDAC NRFD 

(Controlled by TE) 

T 
T R R 

R 

R 
R T T 

T 

R R T T 

T T R R 

DATA-TRANSFER CHANNELS 

SC DC TE ATNt SRQ IFC EOI DAV NDAC NRFD 

(Controlled by DC) (Controlled by TEI 

H H H T 
T R R R T 

H H L R 

L L H R 
R T T T R 

L L L T 

x R T R R T T 

R 

H = high level, L = Low level, A •receive, T =transmit, X"' Irrelevant 
Direction of data transmission Is from the terminal side to the bus side, and the direction of data receiving Is from the bus side to the terminal 
side. Data transfer is noninverting in both directions. 

tATN is a normal transceiver channel that functions additionally as an internal direction control or talk enable for EOI whenever the DC and 
TE Inputs are in the same state. When DC and TE are in opposite states, the ATN channel functions as an independent transceiver only. 

schematics of inputs and outputs 
EQUIVALENT OF ALL 

CONTROL INPUTS 

Vcc}fi--9k!I 
NOM 

INPUT __ 

GND --

TYPICAL OF ALL 1/0 PORTS 

EXCEPT SRO, NDAC, and NRFD 
GPIB 1/0 PORTS 

Driver output Req "' 30 n NOM 
Receiver output Req = 110 n NOM 

Circuit Inside dashed lines is on GPI B 1/0 ports only. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

TYPICAL OF SRO, NDAC, and NRFD 

GPIB 1/0 PORT 

INPUT/OUTPUT 
PORT 
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TYPES SN75161A, SN75162A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range {unless othewise noted) 
Supply voltage, Vee (See Note 1) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 7 V 
Input voltage • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 5.5 V 
Low-level driver output current • • • • . • . • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 100 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): J Package • • • • • • • • 1375 mW 

N Package • • • • • • • • 1150 mW 
Operating free-air temperature range • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0°C to 70°C 
Storage temperature range •••••••••••.••••••••••••••••••••• , • • • • • • • • • • • • • • -65° C to 150° C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 260°C 

NOTES: 1. All voltage values are w~th respect to network ground terminal. 
0 2. For operation above 25 C free-air temperature, derate the J package to 880 mW at 70 Cat the rate of 11 mWf C and derate the 

N package to 736 mW at 70°C at the rate of 9.2 mW/°C. In the J package, SN75161A and SN75162A chips are alloy-mounted. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, Vee 4.75 5 5.25 v 
High-level output current, loH Bus ports with 3-state outputs -5.2 mA 

Terminal ports -800 µA 

Low-level output current, loL Bus ports 48 
mA 

Terminal ports 16 

Operating free-air temperature, TA 0 70 oc 

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

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 
V1H High-level input voltage 2 v 
V1L Low-level input voltage 0.8 v 
V1K Input clamp voltage 11 =-18mA -0.8 -1.5 v 
VT+ - VT- Hysteresis Bus 0.4 0.65 v 
VoH 

High-level Terminal loH = -800µA 2.7 3.5 v 
output voltage Bus loH =-5.2mA 2.5 3.3 

Vol 
Low-level Terminal loL=16mA 0.3 0.5 v 
output voltage Bus loL =48 mA 0.35 0.5 

11 
Input current at Terminal 
maximum input voltage 

V1=5.5 V 0.2 100 µA 

l1H 
High-level Terminal 

V1""2.7V 0.1 20 µA 
input current and 

l1L 
Low-level control V1. 0.5 v -10 -100 µA 
Input current inputs 

V(l/O(bus) Voltage at bus port Driver l1(bus) = 0 2.5 3.0 3.7 v 
disabled ll(bus) "'-12 mA -1.5 

V1lbusl = -1.5 V to 0.4 V -1.3 

Vl(busl ~ 0.4 to 2.5 V 0 -3.2 

11/0(bus) 
Current into Power on Driver V(l(bus) = 2.5 V to 3.7 V +2.5 mA 
bus port disabled -3.2 

VJ(bus) • 3~7 V to 5 V 0 2.5 

Vl(bus) .. 5 V to 5.5 V 0.7 2.5 

Power off Vee= o, V1(butl = 0 V to 2.5 V -40 µA 

las 
Short-circuit Terminal -15 -35 -75 mA 
output current Bus -25 -50 -125 

'cc Supply current No load, TE, DC, and SC low 100 mA 

Ci/o(bus) Bus-port capacitance Vee= 5 V or 0 V, 

V1/o .. 0 to 2 V, f'"' 1 MHz 
30 pF 

t All typical values are at Vee .. 5 V, TA• 25°C 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



TYPES SN75161A, SN75162A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

switching characteristics, Vee= 5 V, CL= 15 pF, TA= 25°C (unless otherwise noted) 

tPLH 

tPHL 

tPLH 

tPHL 

tpzH 

tPHZ 

tpzL 

tPLz 

tpzH 

tPHZ 

tpzL 

tPLZ 

PARAMETER FROM TO TEST MIN TYP MAX 
CONDITIONS 

Propagation delay time, CL•30pF, 14 20 
low-to·high·level output Terminal Bus AL• 38.3 n 
Propagation delay time, to 2.3 V, 14 20 
high·to·low·level output See Figura 1 

Propagation delay time, CL•30pF, 

AL• 240 n 12 20 low·to·high·level output Bus Terminal 
Propagation delay time, to 5 V, 

16 22 
high-to-low-level output See Figure 2 

Output enable time to high level 
TE,DC, 

BUS AL= 480 n to o V, 60 

Output disable time from high level (ATTN,EOI, See Figure 3 45 
or 

Output enable time to low level 
SC 

AEN, IFC, RL=38.3n to2.3V, 60 

Output disable time from low level and DAV) See Figure 3 55 

Output enable time to high level AL .. 3 kn to o V, 55 

Output disable time from high level 
TE,DC, 

See Figure 4 50 
or Terminal 

Output enable time to low level AL • 280 n to 5 v, 45 

Output disable time from low level 
SC 

See Figure 4 55 

PARAMETER MEASUREMENT INFORMATION 

LOAD CIRCUIT· 

VOLTAGE WAVEFORMS 

FIGURE 1 -TERMINAL-TO-BUS PROPAGATION 

DELAY TIMES 

TERMINAL 
OUTPUT 

15V 

CL •30pf 
(See Note Bl 

1.SV 

I 1----ov 
'PHL-+---i 

VOLTAGE WAVEFORMS 

FIGURE 2 -BUS-TO-TERMINAL PROPAGATION 

DELAY TIMES 

UNIT 

ns 

ns 

ns 

ns 

NOTES: A. The Input pulse Is supplied by a generator having the following characteristics: PAR• 1 MHz, 50% duty cycle, tr..;;; 6 ns, tf..;;; 6 ns, 
Zout• 50 n. 

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

TEXAS INSTRUMENTS 
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TYPES SN75161A, SN75162A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 

6~~~U~~~DER--t.--.. --.. --- TESTPOINT 
TEST 

CL • 15 pf RL • 480 n T (See Note Bl 

~ ~" 
LOAD CIRCUIT 

--~ r-------, r----•3V 
CONTROLY v 
INPUT 7.\1.5 V 7\1.5 V 

__ JI '---------Jl'------ov 
'PzH--..1 f4- 'PHz~ 14-

Bus I I 90% - - -v0H 

~~~~~ I 
S2 open I 

BUS 
OUTPUT 
S1 open 
S2 closed 

.. o.sv 

.. 2.3V 

VOLTAGE WAVEFORMS 

FIGURE 3 - BUS ENABLE AND DISABLE TIMES 

FROM (TERMINAL) OUTPUT _ ... ___ -4,_ .. ___ TEST POINT 

UNDER TEST 

--~ r--------, r----~v 
CONTROL ~15 V ~1.&V 
INPUT j!\ · fi\ 
__ Jl~--------Jl~----~v 
'PzH--.1 t4:" 'PHz-+-1 14-

TERMINAL I I ------voH 
OUTPUT I 90% 

~~~~~ I 
tpzL--.1 

TERMINAL 
OUTPUT 
S1 open 
S2closed 

OV 

VOLTAGE WAVEFORMS 

FIGURE 4- TERMINAL ENABLE AND DISABLE TIMES 

NOTES: A. The Input pulse Is supplied by a generator having the following characteristics: PAR• 1 MHz, dutY cycle• 50%, tr c;; 6 ns, tf c;; 6 n1, 
Zout= 50 n. 

4.0 

=j' 3.5 

~ 3.0 
~ 

l 2.5 

2.0 

1 _, 
1.5 

~ 
.SI' 
:c 1.0 I 
:c 
0 
> 0.5 

0 

8. CL includes probe and Jig capacitance. 

TERMINAL HIGH·LEVELOUTPUT VOLTAGE 
vs 

TERMINAL HIGH-LEVEL OUTPUT CURRENT 

lc-L~ 
~ 

~ 
T~ • 25°c 

~ 
:s: rs: 

~ 
~ 

0 -5 -10 -15 -20 -25 -30 -35 -40 

IOH-High·Level Output Current-mA 

FIGURE 1 

TYPICAL CHARACTERISTICS 
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0 
> 
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0 

TERMINAL LOW-LEVEL OUTPUT VOLTAGE 
VS 

TERMINAL LOW·LEVEL OUTPUT CURRENT 

lcJv L 
t---TA·2s0 c V1 I I 

y 
v 

L v 
0 10 20 30 40 50 60 

IOL -Low·Level Output Voltage-mA 

FIGURE 2 
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~ i 2.0 

<? 1.5 

~ 1.0 

0.5 

TERMINAL OUTPUT VOLTAGE 
VI 

BUS INPUT VOLTAGE 

vc'c•5V 
No load 
TA•25°C 

VT- VT+ 

0o 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

V1-lnput Voltege-V 

FIGURE3 
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TYPES SN75161A, SN75162A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

TYPICAL CHARACTERISTICS 

BUS HIGH-LEVEL OUTPUT VOLTAGE 
vs 

BUS HIGH-LEVEL OUTPUT CURRENT 

Vee= 5 v 
TA =25°C 

0.6 

> 
I 0.5 

Q) 

BUS LOW-LEVEL OUTPUT VOLTAGE 
vs 

BUS LOW-LE'/ EL OUTPUT CURRENT 

I ! 
Vee= 5 v v TA= 25°C ~ 

~ 31----~---+-----1----+----+----1 Cl 
CIJ 
~ 

IL 
v 

0 
> 
~ 
:J .s-
:J 

0 
> 0.4 
~ 
:J 
a. v 
~ 
:J 

0 21-----------+--....--1----+----+------1 0 0.3 
v .L. v (jj 

> 
~ 
i::. 
C> 

:i: 
I 
:c 
0 
> 

> 
I 

Q) 
Cl 

!3 
0 
> 
~ 

:J 
a. s 
9 
~ 

o...._ __ ~~_._ __ __.~ __ ...._ __ ~--~ 
0 -10 -20 -30 -40 -50 -60 

IOH-High-Level Output Current-mA 

FIGURE4 

BUS OUTPUT VOLTAGE 
vs 

TERMINAL INPUT VOLTAGE 
4 ....---.-T---T....--.--------.-----.------. 

Vee= 5 v 
No load 
TA= 25°C 

0 .____._ __ _._ __ ...____._ __ _._ __ ..._____... __ ~ 

0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 

V1-lnput Voltage-V 

FIGURES 
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INTERFACE 
CIRCUITS 

• 8-Channel Bidirectional Transceivers 

• High-Speed Low-Power Schottky Circuitryt 

• Low Power Dissipation ••• 60 mW Max 
per Channel 

• High-Impedance P-N-P Inputs 

• . Receiver Hysteresis ••• 650 mV Typ 

• Open-Collector Driver Output Option 

• No Loading of Bus When Device is Powered 
Down (Vee= o V) 

description 

The SN75163A octal general-purpose interface bus 
transceiver is a monolithic, high-speed, low-power 
Schottky device. It is designed for two-way data 
communications over single-ended transmission lines. 
The transceiver features driver outputs that can be 
operated in either the open-collector or three-state 
modes. If Talk Enable is high, these outputs have the 
characteristics of open-collector outputs when Pull-up 
Enable (PE) is low and of three-state outputs when 
PE is high. Taking TE low places the outputs in the 
high-impedance state. The driver outputs are designed 
to handle loads up to 48 milliamperes of sink current. 
Each receiver features p·n·p transistor inputs for high 
input impedance and 400 millivolts of guaranteed 
hysteresis for increased noise immunitY. 

The SN75163 is characterized for operation from 
0°C to 70°C. 

logic symbolt 

01 (19) I> 
<2> B1 3 (1V/2 Q 

~4 .IJ 
02 (18) <

3> B2 
03 (17) !4) B3 

04 (16) 151 B4 
05 (15) !5l BS 

06 (14) <7l BG 
07(13) 181 

B7 
DB (12) (S) BB 

*This symbol ls In accordance with IEEE Std 91/ANSI Y32.14 and 

current discussions In IEC and IEEE. 

TYPE SN75163A 
OCTAL GENERAL-PURPOSE 

INTERFACE BUS TRANSCEIVER 
BULLETIN NO. DL·S 12778, OCTOBER 1980 

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

BUS 
l/OPORTS 

TERMINAL 
1/0 PORTS 

11 PE 

FUNCTION TABLES 
DRIVERS RECEIVERS 

INPUTS OUTPUT INPUTS OUTPUTS 

D TE PE B B TE PE D 

H H H H L L x L 

L H H L H L x H 

H x L z x H x z 
L H L L 

x L x z 

H •high level, L • low level, X • Irrelevant, Z • High-Impedance state, 

functional block diagram (positive logic) 

121 B1 

131 B2 

(Cl B3 

151 BC 
TERMINAL BUS 

(II) 
5 

171 BS 

(81 B7 

191 BB 

Copyright© 1980 by Texas Instruments Incorporated 
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TYPE SN75163A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

schematics of inputs and outputs 

EQUIVALENT OF ALL CONTROL INPUTS 

INPUT 

9kn 
NOM 

EQUIVALENT OF ALL INPUT/OUTPUT PORTS 

Req 

INPUT/OUTPUT 
PORT 

Driver output Req • 30 n NOM 
Receiver output Req • 110 n NOM 

9kn 
NOM 

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

Supply voltage, V cc (see Note 1) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • 7 V 
Input voltage •••••••••••••••••••••••• , • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • 5.5 V 
Low-level driver output current • • • • • • • . • • • • • • • • . • • . • . . • • • • • • . . . • • . . • • • • • • • • • . • • • 100 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): J package . • • • • • • • 1375 mW 

N package • • • • • • • • 1150 mW 
Operating free-air temperature range •••••••••••••••.••••••••••••••••••••• , • • • . • . 0°C to 70°C 
Storage t~mperature range • • • • • • • • • • . . • • . . . • • • • . • • • • • • • • • • • • • • • • • • • . • • . • . • -65°C to 150°C 
Lead temperature 1/16 (1,6 mm) from case for 10 seconds • • • • • • • • • • • • • • • • • • • . • • • • • . • • • • • • • 260°C 

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

2. For operation above 25
6 

C free-air temperature, derate the J package to 880 mW at 70° C at the rate of 11 mWf C and derate the N 
package to 736 mW at 70° Cat the rate of 9.2 mW!° C. In the J package, SN75163A chips are alloy-mounted. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, Vee 4.75 5 5.25 v 

High-level output current, loH 
Bus ports with pull-ups active -10 mA 

Terminal ports -800 µA 

Low-level output current, loL 
Bus ports 48 

mA 
Terminal ports 16 

Operating free-air temperature, TA 0 70 oe 

TEXAS INSTRUMENTS 
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TYPE SN75163A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

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

PARAMETER TEST CONDITIONS MIN TY Pt MAX UNIT 

V1H High-level input voltage 2 v 
V1L Low-level input voltage 0.8 v 
V1K Input clamp voltage l1=-18mA -0.8 -1.5 v 
VT+-VT- Hysteresis+ Bus 0.4 0.65 v 

High level Terminal loH = -800 µA, TE at 0.8 V 2.7 3.5 v VoH output voltage Bus loH = -10 mA, PE and TE at 2 V 2.5 3.3 

Low-level Terminal IQL = 16 mA, TE at 0.8 V 0.3 0.5 v VQL 
output voltage Bus loL =48mA, PE and TE at 2 V 0.4 0.5 

loH 
High-level output current 

Bus 
Vo= 5.5 V, PE at 0.8 V, 

µA 
(open-collector made) D and TE at 2 V 

100 

Off-state output current PE at 2 V, 1 Vo= 2.7 V 20 
µA loz (3-state mode) 

Bus 
TE at 0.8 V j Vo= 0.4 V -20 

11 
Input current at 

Terminal V1=5.5 v 0.2 100 µA 
maximum input voltage 

l1H 
High-level 

Terminal V1=2.7 V 0.1 20 µA 
input current 

l1L 
Low-level 

Terminal V1=0.5V -10 -100 µA 
input current 

Short-circuit Terminal -15 -35 -75 
mA las 

output current Bus -25 -50 -125 

1 Receivers low and enabled 70 
mA Ice Supply current No load I Drivers low and enabled 90 

Ci/o(bus) Bus-port capacitance 
Vcc=5VorOV, 

30 pF 
V11o=Oto2V,f=1 MHz 

t All typical values are at Vee- 5, TA• 25°e. 
:j: Hysteresis ts the difference between the positive-going Input threshold voltage, VT+• and the negative-going Input threshold voltage, VT-• 

switching characteristics, Vee= 5 V, CL= 15 pF, TA= 25°C {unless otherwise noted) 

PARAMETER FROM TO TEST CONDITIONS MIN TYP MAX UNIT 

tPLH 
Propagation delay time, 

14 20 
low-to-high-level output CL= 30 pF, 

Propagation delay time, 
Terminal Bus ns 

tPHL 
R L = 38.3 n to 2.3 v 

14 20 
high-to-low-level output 

tPLH 
Propagation _delay time, 

12 20 
low-to-high-level output 

Bus Terminal 
CL"' 30 pF, 

Propagation delay time, 
ns 

tPHL 
R L = 240 n to 5 V 

16 22 
high-to-low-level output 

tpzH Output enable time to high level 
R L = 480 n to o V 

25 35 

tpHz Output disable time from high level 13 22 

Output enable time to low level 
TE Bus ns 

tpzL 22 35 

tpLz Output disable time from low level 
R L = 38.3 n to 2.3 v 

22 32 

tpzH Output enable time to high level 
RL = 3 kn too v 20 30 

tPHZ Output disable time from high level 12 20 

Output enable time to low level 
Tl:; Terminal ns 

tpzL 23 32 

tPLZ Output disable time from low level 
R L = 280 n to 5 v 

19 30 

ten Output pull-up enable time 
PE Terminal R L = 480 n to o V 

15 22 

Output pull-up disable time 
ns 

tdis 13 20 

For test circuits and voltage waveforms, see SN75160A, pages 192 and 193. 
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Ill 
ii~ii:RrAGt 
CIRCUITS 

• Meets EIA Standard RS-422A and CCITT 
Recommendations V .11 and X.27 

• Meets EIA Subcommittee TR30.1 Draft 
Standard PN1360 (as of April 1980) 

• Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 

• 3-State Outputs 

• Common-Mode Output Voltage Range 
•• • -7Vto 12V 

• Active-High and Active-Low Enables 

• Thermal Shutdown Protection 

• Positive and Negative Current Limiting 

• Operates from Single 5-Volt Supply 

• Low Power Requirements 

• Functionally Interchangeable With 
AM26LS31 

TV Pt. SN75i72 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

BULLETIN NO. DL·S 12769, OCTOBER 1980 

JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

Vee 4A. 4V 
ENABLE 

4Z G 3Z 3V 3A 

1A 1V 1Z ENABLE 2Z 2V 2A GND 
G 

FUNCTION TABLE (EACH DRIVER) 

description INPUT ENABLES OUTPUTS 

The SN75172 is a monolithic quadruple differential 
line driver with three-state outputs. It is designed 
to meet the requirements of EIA Standard RS-422A 
and CCITI Recommendations V.11 and X.27. The 
device is optimized for balanced multipoint bus 
transmission at rates up to 4 megabits per second. 

A 

H 

L 

H 

L 

x 

G 

H 

H 

x 
x 
L 

Each driver features wide positive and negative H • high level 

common-mode output voltage ranges making it L - low level 

suitable for party-line applications in noisy x '"'Irrelevant 

G 

x 
x 
L 

L 

H 

environments. z =high Impedance (off) 

y z 
H L 

L H 

H L 

L H 

z z 

The SN75172 provides positive- and negative-current limiting and thermal shutdown for protection from line fault 
conditions on the transmission-bus line. Shutdown occurs at a junction temperature of approximately 150°C. This 
device offers optimum performance when used with the SN75173 or SN75175 quadruple differential line receivers. 

The SN75172 is characterized for operation from 0°C to 70°C. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

Data Inputs: Aeq • 3 kS'l NOM 

Enable inputs: Aeq • 8 kS'l NOM 

TYPICAL OF ALL OUTPUTS 

----Vee 

OUTPUl 

Copyright© 1980 by Texas Instruments Incorporated 
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TYPE SN75172 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

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

Supply voltage, V cc (see Note 1) • • • • • • • • • . • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1 V 
Input voltage • . . . • • • • • • • • . . • • • . • . . . . • • • • • • • . • • • • . • . . • . • • • • • • • • • • • • • • • • • • • • • • • 5.5 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): J package • • • • • • • 1375 mW 

N package • • • • • • • 1150 mW 
Operating free-air temperature range • • • • • • . • • • • • • • • • • • . • • • • • • • • • • .• • • • • • • • • • • • • • • 0°C to 70°C 
Storage temperature range • • • • • • • • . . . • • • • . • • • • . • • • . • • • . • . • • • • • • • • • • • • • • • • • -65°C to 150° C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: J package • • • • • • • • • • • • • • • • • • • • • • • 300°C 
Lead temperature 1/16 inch (1,6 mm) 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° e free·alr temperature, derate the J package to 880 mW at 70° e at the rate of 11 mWf e and the N 

package to 736 mW at 70°e at the rate of 9.2 mWJ°e. In the J package, SN75172 chips are alloy-mounted, 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, V..c.c. 4.75 5 5.25 v 
Common-mode output voltage, Voe _7t 12 v 
High-level output current, IOH -60 mA 

Low-level output current, IOL 60 mA 

Operating free·air temperature, TA 0 70 oc 

fThe algebralc convention, where the less-positive (more-negative) limit is designated minimum, is used in this data sheet with common-mode 
output voltage only. 

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

PARAMETER TEST CONDITIONS MIN TVP; MAX UNIT 

V1H High-level input voltage 2 v 
V1L Low-level input voltage 0.8 v 
V1K Input clamp voltage l1=-18mA -1.5 v 

VoH High-level output voltage 
V1H•2V, V1L "'0.8 V, 

3.7 v 
loH •-33 mA 

VoL Low-level output voltage 
V1H•2V, V1L = 0.8 V, 

1.1 v 
loL .. 33 mA 

IV001I Differential output voltage lo=O 2voo2 v 

IV002I Differential output voltage 
AL= 100 n, See Figure 1 2 v 
AL= 60 n, See Figure 1 1.5 

AIVool 
Change in magnitude of 

±0.2 v 
differential output voltage§ 

Voe Common-mode output voltage11 
AL• 60 nor 100 n, See Figure 1 

3 v 

AIVocl 
Change in magnitude of 

±0.2 v 
common-mode output voltage§ 

Io Output current with power off Vcc"'o, Vo .. -7 v to 12 :!:100 µA 

loz High-impedance-state output current Vo = - 7 V to 12 v :!:100 µA 

IIH High-level input current V1 .. 2.7 v 20 µA 

l1L Low·level input current Vt= 0.5 V -360 µA 

Vo =-7 V -180 

•os Short-eircuit output current Vo= Vee 180 mA 

Vo= 12 V 500 

•cc Supply current (all drivers) No load 
1 Outputs enabled 38 60 

mA J Outputs disabled 18 40 

:tAll typical values ere at Vee• 5 V and TA• 25°e. 
§AIVool and AIVoel are the changes In magnitude of Voo and Voe. respectively, that occur when the Input Is changed from a high level to 
a low level. 

111 n EI A Standard RS-422A, Voe. which Is the average of the two output voltages with respect to ground, ls called output offset voltage, Vos. 
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TYPE SN75172 
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switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER TEST CONDITIONS 

too Differential-output delay time 
Seo Figure 2 

tTD Differential-output transition time 
AL •60n, 

tPLH Propagation delay time, low-to-high-level output 
Soo Figure 3 

tPHL Propagation delay time, high-to-low-level output 
AL •27 n, 

tpzH Output enable time to high level RL•110n, Seo Figure 4 

tpzL Output enable time to low level RL""110n, Seo Figure 5 

tpHz Output disable time from high lovel RL=110n, Seo Figure 4 

tPLZ Output disable time from low level RL = 11on, Seo Figure 5 

PARAMETER MEASUREMENT INFORMATION 

t RL 
2 

VoD2 l Voe RL 
2 

FIGURE 1-DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 

GENERATOR 
(Sae Note A) 50 n 

3 v -L-Jr---. 
CL= 15 pf 
(See Note B) 

OUTPUT 

MIN TYP 

35 

50 

16 

44 

60 

30 

51 

18 

TEST CIRCUIT VOLTAGE WAVEFORMS 

MAX UNIT 

50 ns 

75 ns 

25 ns 

65 ns 

80 ns 

45 ns 

75 ns 

30 ns 

... 2.5v 
'4--tro 

NOTES: A. The Input pulse Is supplied by a generator having the following characteristics: tr< 5 ns, tf < 5 ns, PR R " 1 MHz, duty cycle = 50%, 
Z 0 "' 50 n. 

B. CL Includes probe and stray capacitance. 
C. All diodes are IN916 or IN3064. 

FIGURE 2-DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 
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TYPE SN75172 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

GENERATOR 
(See Note A) 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 

~--+-<> 

(See Note Cl 

TEST CIRCUIT 

(See Note C) 

TEST CIRCUIT 

2.3V 

INPUT _J..sv 15~- - - - - --3V 

I I I ov 
'PLH 14 •j ------~-.... ll<j tPHL V 

OU;PUT ! F,y i \:~--- OH 

I I v~ 
I I 
I I 
14 "'I tPHL I• •I 'PLH 

---""I I -----VoH 

oui'PuT \'"'·3_v _____ /~3~ - -- •oL 

VOLTAGE WAVEFORMS 

FIGURE 3-PROPAGATION DELAY TIMES 

INPUT 

I 
'0-~--ouTPUT I ----ov 

RL • 110n 
k-.i-tPZH 

OUTPUT 

FIGURE 4-tpzH AND tPHZ 

INPUT 
!iV 

OUTPUT 

FIGURE 5-tpzL AND tPLZ 

I 
I 
I 
I 

VoH 

I I--.. 
I I 0.5V 

I 
'PHZ~ Voff"'OV 

VOLTAGE WAVEFORMS 

--------------3V 

------ov 
I I I I 
~tPZL~ I 

I I 
I I 
I I 
I I 
I 1.-tPLZ~ 
I 
I I 

I 
I 

VOLTAGE WAVEFORMS 

NOTES: A. The Input pulse Is supplied by a generator having the following characteristics: tf <: 5 n1, tf <: 5 ns, PRR • 1 MHz, duty cycle• 50%, 
Zout m 50 n. 

B. CL include probe and jig capacitance. 

C. To test the active-low enable G, ground G and apply an Inverted waveform to ~. 
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HIGH·LEVELOUTPUTVOLTAGE 
VI 

HIGH·LEVEL OUTPUT CURRENT 

I 
Vee· 5V-
TA•25°C 
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~ 

""'Ii 

0 o -20 -ca -60 -80 -100 -120 

60 

40 

30 1--

High·l.lvtl OutpUt Current - mA 

FIGURE& 

OUTPUT CURRENT 
VS 

OUTPUT VOLTAGE 

Ou
1
tpUt 

1disa~led 

1- 20 
Ti• 25•c 

~ 10 

a o 
I -10 

i-20 
-30 

-40 

-50 

vcc·~v 

~ 
.1J 

vcc• 5V 

JI 

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

Vo-Output Volt1ge-V 

FIGURES 

1/4SN75173 

1/4 SN75173 

1/4 SN75172 

TYPE SN75172 
uuAunUri.E mrrcnciiiiAi. iiNE uiiivEii 

TYPICAL CHARACTERISTICS 

'i 
t 
"l! 
> 
g 
6 

~ 
! 
!J 
0 
> 

4.5 

3.5 

2.5 

2 

1.5 

0.5 

0 

100 

90 

80 
c 

' 70 
~ 60 

a so 

J 40 

~ 30 

20 

10 

0 

LOW·LEVE L OUTPUT VOLTAGE 
vs 

LOW·LEVEL OUTPUT CURRENT 

I 
._ vcc•5V 

TA· 2s•c 

t 
[/ 

_,L 
I-""' .J--

~ 

0 20 40 60 80 100 120 

IOL-Low·Lovel Output Current-mA 

FIGURE 7 

SUPPLY CUR RENT 
YI 

SUPPLY VOLTAGE 

-, T T 
I-No Load 

Out?Uts Enabled 
I-TA• 25•c 

I -J 

0 

I A_ 
I INPUTS w 
1 

OPEN\ 
?iNPUTS _ 

~ ,... GROUNDED 

,P 
1 17" 
~ 

Vee-Supply Voltage-V 

FIGURE 10 

TYPICAL APPLICATION 

UPT032 
DRIVER/RECEIVER PAIRS 

• • • 
1/4 SN75173 1/4 SN75173 

3.5 

2.5 

1.5 

DIFFERENTIAL OUTPUT VOLTAGE 
VI 

OUTPUT CURRENT 

vdc-1v 
t--

' ~ TA•25°C 

~ 
~ 

I'\ 
I\ 

IT 
\ 

0 o 10 20 30 40 50 60 70 80 90 100 

30 

25 

0 

lo - Output Current - mA 

FIGURES 

SUPPLY CURRENT 
VS 

SUPPLY VOLTAGE 

~L~ T 
)' 

1-- Inputs Open 
Output Di..ibltd v 
TA•2s•c 

~ 
£ 

j' 
v 

vd 
'/ 

Vee-Supply Volt~-v 

FIGURE 11 

1/4 SN75174 

1/4SN75175 

1/4 SN75174 

8 

NOTE: The line length should be terminated at both ends In Its characteristic Impedance. Stub lengths off the main line should be kept as 
short as possible. 

FIGURE 12 
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INTERFACE 
CIRCUITS 

TYPE SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

BULLETIN NO. DL·S 12770, OCTOBER 1980 

JORN • Meets EIA Standards RS-422A and 
RS-423A DUAL-IN-LINE PACKAGE (TOP VIEW) 

• Meets CCITT Recommendations V.10, 
V .11 X.26, and X.27 

• Meets EIA Subcommittee TR30.1 Draft 
Standard PN 1360 (as of April 1980) 

• Designed for Multipoint Bus Transmission 
on Long Bus Lines in Noisy Environments 

• 3-State Outputs 

• Common-Mode Input Voltage Range ••• 
-12Vto 12V 

• Input Sensitivity ••• ±200 mV 

• Input Hysteresis ••• 50 mV Typ 

Vee 4B 4A 38 
ENABLE 

4V ~ 3V 3A 

1B 1A 1V ENABLE 2V 2A 28 GND 
G 

• High Input Impedance ••• 12 kn Min 
FUNCTION TABLE (EACH RECEIVER) 

• Operates from Single 5-Volt Supply 

• Low Power Requirements 

e Plug-In Replacement for AM26LS32 

description 

The SN75173 is a monolithic quadruple differential 
line receiver with three state outputs. It is designed to 
meet the requirements of EIA Standards RS·422A 
and RS·423A and several CCITT recommendations. 
The device is optimized for balanced multipoint 
bus transmission at rates up to 10 megabits per 
second. Each receiver features an active-high enable 
and an active-low enable common to all four receivers. 
It also features high input impedance, input hysteresis 
for increased noise immunity, and input sensitivity 

DIFFERENTIAL INPUTS 

A-B 

V1o;;a.o.2v 

-0.2 V <V10 <0.2 V 

Vio <;-0.2 V 

x 
H •high level 

L •low level 

X • irrelevant 

? • Indeterminate 

Z • high-impedance (off) 

ENABLES OUTPUT 

G G v 
H x H 

x L H 

H x ? 
x L ? 

H x L 

x L L 

L H z 

of ±200 millivolts over a common-mode input voltage range of -12 volts to 12 volts. The SN75173 is designed for 
optimum performance when used with the SN75172 or SN75174 quadruple differential line drivers. 

The SN75173 is characterized for operation from 0°C to 70°C. 

schematics of inputs and outputs 
EQUIVALENT OF A ORB INPUT 

v cc 

1 1 
16.8 kn 

NOM 

EQUIVALENT OF G OR G INPUT TYPICAL OF ALL OUTPUTS 

Copyrlght<S> 1980 by Texas Instruments Incorporated 
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TYPE SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

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

Supply voltage, V CC (see Note 1) . . . . . . . . . . . . . . • . . . . • . • . • • • • • • • . • . • . • . • . . • . . . . . • . • • . 7 V 
Input voltage, A or B inputs . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . ±25 V 
Differential input voltage (see Note 2) . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . ±25 V 
Enable input voltage • • • • • . • • . . • . . . . • . . . . . . . . . . . . . • . • • . • • . . • • • . . • . . . • . . . • . • . • . . . • 7 V 
Low-level output current • • • • . • • • . . • . . . . . • • . • . • . . . • • • • • • • . • . • • • . • • • . • • . . • . . . . • • • 50 mA 
Continuous total dissipation at (or below) 25°C free·air temperature (see Note 3): J Package • • • . . . . 1025 mW 

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

NOTES: 1. All voltage values, except dlfferential Input voltage, are with respect to network oround terminal. 
2. Differential-input voltage is measured at the non Inverting input with respect to tho corrosponding Inverting input. 
3. For operation above 25° C free-air temperature, derate the J package to 656 mW at 70° C at the rate of 8.2 mW!° C and the N package 

to 736 mW at 70°C at the rate of 9.2 mWf C. In the J package, SN75173 chips aro gloss-mounted. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, Vee 4.75 5 5.25 v 
Common-mode input voltage, V1c ±12 v 
Differential input voltage, V10 ±12 v 
High-level output current, loH -400 µA 

Low-level output current, loL 16 mA 

Operating free-air temperature, TA 0 70 oc 

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

PARAMETER TEST CONDITIONS MIN TYPT MAX UNIT 

VTH Differential-input high-threshold voltage Vo=2.7V, lo= -0.4 mA 0.2 v 
VTL Differential-input low-threshold voltage Vo=0.5V, lo= 16 mA -0.2* v 
VT+-VT- Hysteresis§ 50 mV 

V1H High-level enable input voltage 2 v 
V1L Low-leval enable input voltage 0.8 v 
V1K Enable-input clamp voltage l1=-18mA -1.5 v 
VoH High-level output voltage Vm = 200 mV, IOH = -400µA 2.7 v 

VOL Low-level output voltage V10 = -200 mV, l IOL =8 mA 0.45 v 
l loL=16mA 0.5 

loz High-impedance-state output current Vo=0.4Vto2.4V ±20 µA 

11 
Other input at 0 V, 1 V1=12V 1 

Line input current 
See Note 4 l V1 =-7 V 

mA 
-0.8 

l1H High-level enable-input current V1H = 2.7 V 20 µA 

l1L Low-level enable-input current V1L = 0.4 V -100 µA 

'i Input resistance 12 kn 

'os Short-circuit output current~ -15 -85 mA 

Ice Supply current Outputs disabled 70 mA 

t All typical values are at Vee= 5 V, TA= 25°C 
*The algebraic convention, where the less-positive (more-negative) limit is designated minimum, is used in this data sheet for threshold voltage 
levels only, 
§Hysteresis is the difference between the positive-going input threshold voltage, VT+• and the negative-going input threshold voltage, VT-· 
See Figure 4. 
~Not more than one output should be shorted at a time and the duration of tne short-circuit should not exceed one second. 
NOTE 4: Refer to EIA Standard RS-422A and RS-423A for exact conditions. 
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TYPE SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

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

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tPLH 

tPHL 

tpzH 

tpzL 

tPHZ 

tPLZ 

ENERATOR 
(see Note Al 

Propagation delay time, low-to-high-level output Vio"' -2.5 V to 2.5 V, CL=15pF, 

Propagation delay time, high-to-low-level output See Figure 1 

Output enable time to high level CL""15pF, See Figure 2 

Output enable time to low level CL"'15pF, See Figure 3 

Output disable time from high level CL""5pF, See Figure 2 

Output disable time from low level CL= 5 pF, See Figure 3 

PARAMETER MEASUREMENT INFORMATION 

·------, 

INPUT 

20 35 ns 

22 35 ns 

17 22 ns 

20 25 ns 

21 30 ns 

30 40 ns 

OV 

I 
CL• 15pF 

':' (see Note b) 
I I I -llV 

tPLH ~ '4- i I tPHL 

I I VQH 

TEST CIRCUIT 

1 CL 
See Note 

Bl 

TEST CIRCUIT 

FIGURE 1 - tPLH• tPHL 

Skn 

FIGURE 2 - tpHz, tpzH 

OUTPU 

VOLTAGE WAVEFORMS 

INPUT .r::: \.-,: - 3 

V 

~1.;:sv "'C--ov lpZff7 tpHz....;:\?~_'.'. VQH 
OUTP -.-s; closed 
81 ope OV .. 1.4V 

VOLTAGE WAVEFORMS 

VQL 

NOTES: A. The Input pulse Is supplied by 11 generator having the following characteristics: PRR • 1 MHz, duty cycle• 50%, tr• tf • 6 ns, 
Zout• 50 n. 

B. CL Includes probe and Jig capacitance. 
C. All diodes are In 916 or equivalent, 
D. To test the active low enable G, ground G and apply an Inverted Input waveform to G. 
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TYPE SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

PARAMETER MEASUREMENT INFORMATION 

r-------i 
I I 

I 

} 

CL 
See Note 

B) 

TEST CIRCUIT 

Vee 
2kn 

Skn 

IN.:_FUT 1.3V 

I 
tPZL ~ i--

S2 open 

1 OUT~ 

-£-----3V 
1.3V 

I ov I 

-.I '4- tPLZ I S2 closed 

IA--"'1.4V 
--1:T= VoL 

o.sv 

VOLTAGE WAVEFORMS 

NOTES: A. The Input pulse Is supplied by a generator having the following characteristics: PAR• 1 MHz, duty cycle,• 50%, tr• tf • 6 ns, 

> 
I 
g 

4 

~ 3 
~ 
~ 
c3 2 
I 

~ 

Zout• 50 n. 
B. CL includes probe and jig capacitance, 
C. All diodes are In 916 or equivalent. 
D. To test the active low enable G, ground G and apply an Inverted input waveform to G. 

OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 

Vee· 5V 10 • o] TA· 25•e 

1 
1-1 1-1 

v~· :11c.J v;b-
1-1 -l?V 1-ov t- 12V 

t--1 1-1 VT--1 vf_ J l 
I VT-
VT+ I- VT+ t-f-h+ F--i 

FIGURE 3 - tpzLr tpLz 

TYPICAL CHARACTERISTICS 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

~10 ~o.21 v 
t---+-+--+--+--+--t--TA • 25•c ~ 

~vee•5V 

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

0 .__..._.,_...___.___.___._~-~..._._.__.__. 
0 -5 -10-15-20-25-30 -35-40-45-50 

V10 - Oilferential Input Voltage - mV IOH-High-Level Output Current-mA 

FIGURE4 FIGURE 5 
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> 0.5 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

r-

Vee• 5 v 

t-V1o•0.2V 
IOH • -440µA 

0o 10 20 30 40 50 60 70 60 

TA-Free·Air Temperature-"C 

FIGURE 6 
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TYPE SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

TYPICAL CHARACTERISTICS 

LOW-LEVEL OUTPUT VOLTAGE 

LOW-LEVEL OUTPUT CURRENT 
0.6 ~---~-~-~-~.._,..., 

> t=I Y 
' 0·5 1--TA • 25·c-~-~V..,,c...-1----1 

~ IL 
~ 0.4 t---1--+---¥---+---t----i 

! 0.3 t---.... .L."'"+v--+---+----t--1 
~ )7 
!l /I 
~ 0.2[,7 

I 6 0.1 t---1--+--+---t---t----i 

> 
o....__...__...__...__....__....___, 

0.5 

1' 
~ 0.4 

0 
> 
~ 0.3 

0 
o; 

.5 0.2 

~ 
I 
6 0.1 
> 

LOW· LEVEL OUTPUT VOLTAGE 
VS 

FREE·AIR TEMPERATURE 

t- Vee· 5 v 
Vio = -0.2 V 

t-10L•8mA 
l J 

0 10 15 20 25 30 0 0 10 20 30 40 50 60 70 80 

1 

0 

1/4 SN75172 

1/4SN75173 

IOL - Low· Level Output Current - mA 

FIGURE 7 

OUTPUT VOLTAGE 
vs 

ENABLE G VOLTAGE 

Vio = 0.2 V 

Load = ~kn to ground J 1 
1-TA•25C J -vcc•5.25V-

Vee~ 5V 
pl" :.I 

vcc=4.75V-

0 0.5 1.5 2.5 

Vi-Enable G Voltage-V 

FIGURE 9 

> 

~ 
0 
> 
g_ 
s 
er 
0 
> 

TYPICAL APPLICATION 

UP TO 32 
DRIVER/RECEIVER PAIRS 

• • • 

TA-Free-Air Temperature-°C 

FIGURE 8 

OUTPUT VOLTAGE 
vs 

ENABLE G VOLTAGE 

Ve~= 5.2J V Vio•
1
-o.2J 

Load• 1 kn to Vee 
_!; 

]'-.~A· ~s·e Vee= 4.75 v 
vee • 5 v-+---

0.5 1.5 2.5 

Vi-Enable G Voltage-V 

FIGURE 10 

1/4SN75172 1/4 SN75173 1/4 SN75173 1/4SN75174 

1/4 SN75174 

NOTE: The line should be terminated at both ends in Its characteristic Impedance. Stub lengths off the main line should be kept as short as 
possible. 

FIGURE 11 
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II INTERFACE 
CIRCUITS 

• Meets EIA Standard RS-422A and CCITT 
Recommendations V.11 and X.27 

• Meets EIA Subcommittee TR30.1 Draft 
Standard PN1360 (as of April 1980) 

• Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 

• 3-State Outputs 

• Common-Mode Output Voltage Range 
-7Vto 12V 

• Active-High Enables 

• Thermal Shutdown Protection 

• Positive and Negative Current Limiting 

• Operates from Single 5-Volt Supply 

• Low Power Requirements 

• Functionally Interchangeable with MC3487 
description 

The SN75174 is a monolithic guadruple differential 
line driver with three-state outputs. It is designed to 
meet the requirements of EIA Standard RS-422A and 
CCITT Recommendations V .11 and X.27. The device 
is optimized for balanced multipoint bus transmission 

TYPE SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

BULLETIN NO. DL-S 12771, OCTOBER 1980 

JOAN 
DUAL·IN-LINE PACKAGE (TOP VIEW) 

3,4 

ENABLE 

FUNCTION TABLE (EACH DRIVER) 

INPUT ENABLE v 
OUTPUTS 

z 
H H H L 

L H L H 

x L z z 
H = TTL high level, L,. TTL low level, X "' irrelevant, 

Z .. high impedance (off) 

at rates up to 4 megabits per second. Each driver features wide positive and negative common-mode output voltage 
ranges making it suitable for party-line applications in noisy environments. 

The SN75174 provides positive- and negative-current limiting and thermal shutdown for protection from line fault 

conditions on the transmission bus line. Shutdown occurs at a junction temperature of approximately 150°C. This 
device offers optimum performance when used with the SN75173 or SN75175 quadruple differential line receivers. 

The SN75174 is characterized for operation from 0°C to 70°C. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

Data Inputs: Req = 3 kn NOM 

Enable Inputs: Aeq = 8 kn NOM 

TYPICAL OF ALL OUTPUTS 

Vee 

OUTPUT 

Copyright© 1980 Texas Instruments Incorporated 
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TYPE SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

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

Supply voltage, V CC (see Note 1) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 7 V 
Input voltage • • • • • . • • • • • • • • • . • . • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . 5.5 V 
Continuous total dissipation at (or below) 25°C free·air temperature (see Note 2): J package • • • • • • • 1375 mW 

N package • • • • • • • 1150 mW 
Operating free-air temperature range • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0°C to 70°C 
Storage temperature range • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • -65°C to 150° C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: J package • • • • • • • • • • • • • • • • • • • • • • • 300°C 
Lead temperature 1/16 inch (1,6 mm) 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° e free-air temperature, derate the J package to 880 mW at 70° eat the rate of 11 mWf C and the N 

package to 736 mW at 70° eat the rate of 9.2 mWJ° e. In the J package, SN75174 chips are alloy-mounted. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, Vee 4.75 5 5.25 v 

Common-mode output voltage, Voe _7t 12 v 

High-level output current, loH -60 mA 

Low-level output current, loL 60 mA 

Operating free-air temperature, TA 0 70 oc 

tThe algebraic convention, where the less-positive (more-negative) limit is designated minimum, is used in this data sheet with common-mode 
output voltage only. 

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

PARAMETER TEST CONDITIONS MIN TYP:t MAX UNIT 

V1H High-level input voltage 2 v 

V1L Low-level input voltage 0.8 v 

V1K Input clamp voltage l1=-18mA :-1.5 v 

VoH High-level output voltage 
V1H=2V, 

loH•-33 mA 

V1L .. 0.8 V, 
3.7 v 

VQL Low-level output voltage V1H=2V, V1L •0.8 V, 
1.1 v 

loL""33mA 

IVQD11 Differential output voltage lo=O 2voD2 v 

IVQD21 Differential output voltage 
RL=100n, See Figure 1 2 v 
RL=60n, See Figure 1 1.5 

.e.1voo1 
Change in magnitude of 

:t0.2 v 
differential output voltage§ 

Voe Common-mode output voltage~ 
RL • 60 nor 100 n, See Figure 1 

3 v 

.e.1voc1 
Change in magnitude of 

:t0.2 v 
common-mode output voltage§ 

lo Output current with power off Vee= o, Vo=-7Vto12 :t100 µA 

loz High-impedance-state output current Vo=-7vto12 v :!:100 µA 

IJH High-level input current V1=2.7 V 20 µA 

IJL Low-level input current V1=0.5 V -360 µA 

Vo =-7 V -180 

•os Short-circuit output current Vo=Vcc 180 mA 

Vo= 12 V 500 

•cc Supply current (all drivers) No load 
1 Outputs enabled 38 60 

mA f Outputs disabled 18 40 

:tAll typical values are at Vee• 5 V and TA• 25°C. 
§.e.1vool and .6.IVoel are the changes In magnitude of Voo and Voe. respectively, that occur when the Input Is changed from a high level to 
a low level. 

11 in EIA Standard RS-422A, Voe. which Is the average of the two output voltages with respect to ground, Is called output offset voltage, Vos· 
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TYPE SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

switching characteristics, Vee= 5 V, TA= 25°e 

too 

tTO 

tPLH 

tPHL 

tpzH 

tpzL 

tpHz 

tpLz 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

Differential-output delay time 
AL ==60 n, Seo Figure 2 

35 50 

Differential-output transition time 50 75 

Propagation delay time, low-to·high-lovel output 
AL= 27 n, Soo Figure 3 

16 25 

Propagation delay time, high·to-low-levol output 44 65 

Output enable time to high level RL=11on, Seo Figuro 4 60 80 

Output enable time to low level RL=110.n, Seo Figuro 5 30 45 

Cutout disable time from high lovel RL=11on, Seo Figuro 4 51 75 

Output disable time from low level RL=110n, Seo Figuro 5 18 30 

PARAMETER MEASUREMENT INFORMATION 

f RL 
2 

Voo2 l Voe RL 
2 

-

FIGURE 1-DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 

RL = 
son OUTPUT 

INPUT ~-- 3 V 
___]!'"'" ...... lLov 
too--l..i l..r- too 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

GENERATOR 
(See Note A) 

I I 
I so% 1- -2.5 v 

TEST CIRCUIT 

CL= 15 pF 
(See Note B) 

OUTPUT 50% I 
10% 

11 25V ,_ - . 
-.i ,.....tro 

VOLTAGE WAVEFORMS 

NOTES: A. The Input pulse Is supplied by a generator having the following characteristics: tr.;;; 5 ns, tf < 5 ns, PR R " 1 MHz, duty cycle = 50%, 
Z0 = 50 .n. 

B. CL includes probe and stray capacitance. 
C. All diodes are IN916 or IN3064. 

FIGURE 2-DIFFERENTIAL·OUTPUT DELAY AND TRANSITION TIMES 
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TYPE SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

GENERATOR 
(See Note A) 

GENERATOR 
(See Note A) 

GENERATOR 
(See Note A) 

PARAMETER MEASUREMENT INFORMATION 

.......,:>---.:....---0 

TEST CIRCUIT 

r-------, 
I I 
I 

TEST CIRCUIT 

TEST CIRCUIT 

2.3V 

~---OUTPUT 

INPUT _jsv .... \-------:: 
I I I 

'PLH I• ISi _____ 1•_""' .. , tPHL V 

ouiruT ! /~v i '\•~--- OH 

z 
OUTPUT 

I I Vol 

I I 
I I 
-t---.. -1-tPHL I• .. , tPLH ----.. I I ,_ ____ VoH 

~'-·3_v ____ -..J/~:---VoL 
VOLTAGE WAVEFORMS 

FIGURE 3-PROPAGATION DELAY TIMES 

INPUT 

OUTPUT 

FIGURE 4-tpzH AND tPHZ 

INPUT 
5V 

OUTPUT 

FIGURE 5-tpzL AND tPLZ 

I 
I '----- ov 
i..-...i-tPZH 

I 
I 

I 
I 
I 
I 

VOH 

I I--, 
I I o.sv 

tpHz ~ Von -ov 

VOLTAGE WAVEFORMS 

I 
I 

i.-tPzL--.1 I 
------ov 

I I 
I I 
I I 
I I 
I 1.-tPLZ-ISj 
I 
I I 

I 
I 

VOLTAGE WAVEFORMS 

NOTES: A. The Input pulse Is supplied by a generator having the following characteristics: PRR • 1 MHz, duty cycle• 50%, tr< 5 ns, tf < 5 ns, 
Z 0 = 50 n. 

B. CL includes pr::ibe and stray capacitance. 
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OUTPUT CURRENT 
vs 
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1
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FIGURE9 

1/4SN75173 

1/4 SN75173 

1/4SN75172 

TYPE SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

TYPICAL CHARACTERISTICS 

c 

' c 
~ 

a 
~ 
l 
I 

~ 

LOW·LEVEL OUTPUT VOLTAGE 
vs 

LOW·LEVEL OUTPUT CURRENT 

) 
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TYPICAL APPLICATION 

UPT032 
DRIVER/RECEIVER PAIRS 

• • • 

8 

1/4 SN75173 1/4SN75173 
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6 
:! 

1 
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VS 
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FIGURES 

SUPPLY CURRENT 
vs 

SUPPLY VOLTAGE 

J,LJ 
1 

)' 
I-- Inputs Open 

Output Disabled v TA· 2s•c 

~ 
L 

/ i7 
l7 

_/ 

Vee-Supply Voltage-V 

FIGURE 11 

1/4 SN75174 

1/4 SN75175 

1/4 SN75174 

8 

NOTE: The line length should be terminated at both ands In Its characteristic Impedance. Stub lengths off the main line should be kept as 

short as possible. 
FIGURE 12 
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INTERFACE 
CIRCUITS 

TYPE SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

BULLETIN NO. DL-S 12772, OCTOBER 1980 

• Meets EIA Standards RS-422A and 
RS-423A 

• Meets CCITT Recommendations V.10, 
V.11, X.26, and X.27 

• Meets EIA Subcommittee TR30.1 Draft 
Standard PN1360 (as of April 1980) 

• Designed for Multipoint Bus Transmission 
on Long Bus Lines in Noisy Environments 

• 3-State Outputs 

• Common-Mode Input Voltage Range ..• 
-12Vto12 V 

• Input Sensitivity ... ±200 mV 

• Input Hysteresis .•. 50 mV Typ 

• High Input Impedance ••. 12 kn Min 

• Operates from Single 5-Volt Supply 

• Low Power Requirements 

• Plug-In Replacement for MC3486 
description 

The SN75175 is a monolithic quadrupled differential 
line receiver with three-state outputs. It is designed to 
meet the requirements of EIA Standards RS-422A 
and RS-423A and several CCITT recommendations. 
The device is optimized for balanced multipoint 
bus transmission at rates up to 10 megabits per 

JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

Vee 4B 4A 3B 
3,4 

4Y ENABLE 3Y 3A 

1B 1A 1Y 1,2 2Y 2A 2B GND 
ENABLE 

FUNCTION TABLE (EACH RECEIVER) 

DIFFERENTIAL INPUTS 
ENABLE 

OUTPUT 

A-B v 
V10 :>0.2 V H H 

-0.2 V < V10 < 0.2 V H 7 

V10 <-0.2 V H L 

x L z 

second. Each receiverfeatures two active-high enables, H =high level, L - low level,?= Indeterminate, 

each common to two receivers. It also features high x =- Irrelevant, z • high impedance (off) 

input impedance, input hysteresis for increased noise 
immunity, and input sensitivity of ±200 millivolts over a common-mode input voltage range of -12 volts to 12 volts. 
The SN75175 is designed for optimum performance when used with the SN75172 or SN75174 quadruple differential 
line drivers. 

schematics of inputs and outputs 

EQUIVALENT OF EACH A ORB INPUT 

Vee J J EQUIVALENT OF EACH ENABLE INPUT 

Vcc~--------~B-.3-k_n_ 

NOM 

TYPICAL OF ALL OUTPUTS 

-------vec 

OUTPUT 

Copyright© 1980 by Texas Instruments Incorporated 
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TYPE SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

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

Supply voltage, Vee (see Note 1) . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . • • . . . . . . . . . . . . . . . 7 V 
Input voltage, A or B inputs . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . ±25 V 
Differential input voltage (see Note 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . ±25 V 
Enable input voltage . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 7 V 
Low-level output current . . . • . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . . . • . . . . • . . . . . . . 50 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): J Package . . • . . . . . 1025 mW 

N Package . . . • . . . 1150 mW 
Operating free-air temperature range . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . • • • . • . . • . . . . 0°C to 70°C 
Storage temperature range . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . • . . . • • . . • • -65°C to 150°C 
Lead temperature 1 /16 inch (1,6 mm) from case for 60 seconds: J Package • . . • • . . . . . . . • . . . • • . . . • . 300°C 
Lead temperature 1 /16 inch (1,6 mm) 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. Differential-Input voltage is measured at the noninverting Input with respect to the corresponding inverting input. 
3. For operation above 25°C free-air tompornturo, derate the J package to 656 mW at 70°C at a rate of 8.2 mW/°C and the N package 

to 736 mW at 70°C at a rate of 9.2 mW/°C. In the J package, SN75175 chips are glass-mounted. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, Vee 4.75 5 5.25 v 
Common-mode input voltage, V1c ±12 v 
Differential input voltage, VID ±12 v 
High-level output current, IQH -400 µA 

Low-level output current, loL 16 mA 

Operating free-air temperature, TA 0 70 -cc 

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

PARAMETER TEST CONDITIONS MIN TY Pt MAX UNIT 

VTH Differential-input high-threshold voltage Vo=2.7V, lo= -0.4 mA 0.2 v 
VTL Differential-input low-threshold voltage Vo=0.5V, lo= 16mA -0.2+ v 
VT+-VT- Hysteresis§ 50 mV 

V1H High-level enable input voltage 2 v 
V1L Low-level enable input voltage 0.8 v 
V1K Enable-input clamp voltage l1=-18mA -1.5 v 
VoH High-level output voltage VID = 200mV, IQH = -400 µA, See Figure 1 2.7 v 

VQL Low-level output voltage boL=8mA 
V10"" -200 mV,See Figure 1 OL = 16 mA 

0.45 

0.5 
v 

loz High-impedance-state output current Vo= 0.4 v to 2.4 v ±20 µA 

11 
Other input at 0 V, 1V1=12V 1 

Line input current mA 
See Note 4 l V1 = -7 v -0.8 

l1H High-level enable-input current V1H=2.7V 20 µA 

IJ.L Low-level enable-input current V1L = 0.4 V -100 µA 

rJ_ Input resistance 12 k.11 

las Short-circuit output current' -15 -85 mA 

Ice Supply current Outputs disabled 70 mA 

t All tYPical values are at V cc = 5 V, TA = 25° C 
iThe algebraic convention, where the less-positive (more-negative) limit is designated as minimum, is used in this data sheet for threshold voltage 
levels only. 

§Hysteresis ls the difference between the positive-going input threshold voltage, VT+ and the negative-going Input threshold voltage, VT-· 
See Figure 4. 

'Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 
NOTE 4: Refer to EIA standards RS·422A and RS·423A for exact conditions. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

221 



222 

TYPE SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay time, low-to-high-level output 
CL• 15 pF, 

Propagation delay time, high-to-low-level output 
See Figure 2 

tPHL 

tpzH Output enable time to high level 
CL•15pF, See Figure 3 

tpzL Output enable time to low level 

tpHz Output disable time from high level 
CL•5pF, See Figure 3 

tPLZ Output disable time from low level 

PARAMETER MEASUREMENT INFORMATION 

GENERATOR OUTPUT' 
(see Note A) 50 n 

INPUT 
1.5V 

I 

f loH . (-) 

MIN TVP MAX UNIT 

22 35 ns 

25 35 ns 

13 30 ns 

19 3lr ns 

26 35 ns 

~s- 35 ns 

I 
I ov 
k-..- tPHL 

1.sv---

I I 
! I 

tPLH -'4--+i 
I 
I 

I 
-----1---VoH 

I 

OUTPUT 

2v----------.. 
TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 2-PROPAGATION DELAY TIMES 

NOTES: A. The Input pulse Is supplied by a generator having the foll owing characteristics: PRR + 1 MHz, duty cycle • 50%, tr• tf • 6 ns, 
Zout • 50 n. 

B. CL Includes probe and stray capacitance. 
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UV 

-uv--o 

GENERATOR 
lsHNoteAI 

TYPE SN75175 
UUADRUPLE DIFFERENTIAL LINE RECEIVER 

PARAMETER MEASUREMENT INFORMATION 
SW1 

OUTPUT SW2 

5111 

TEST CIRCUIT 

VOLTAGE WAVEFORMS 

FIGURE 3-ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse Is supplied by a generator having the foliowlng characteristics: PAR + 1 MHz, dutV cycle • 50%, tr• tf • 6 ns, 

Zout• 50 n. 

0 

B. CL includes probe and stray capacitance 

C. All diodes are 1N916 or equivalent, 

OUTPUT VOLTAGE 
VS 

OIFFERENTIAL INPUT VOLTAGE 

vcc• 5V io. o TA• 25°C 

L 

t--1 r--1 
vJ• J1c~ V1t• 

t--12V t-ov t- 12L' I I _l 
1--1 f--i VT---i VT- -1 VT-I 

VT+ HVT+ t-t-h+ t-

TYPICAL CHARACTERISTICS 
HIGH·LEVEL OUTPUT VOLTAGE 

vs 
HIGH-LEVEL OUTPUT CURRENT 

I~ 

~Vcc•5V 

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

o -5-10-15-20-25-30-35-40-45-50 

IOH-High·Level Output Current-mA V1D - Differential Input Voltage - mV 

FIGURE4 FIGURE 5 
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HIGH·LEVEL OUTPUT VOLTAGE 
vs 

FREE·AIR TEMPERATURE 

vi'o • 0:2 v 
TA·2s0 c -

f-Vcc•5V 
V1o•0.2V 

1- IQH • -440 µA 
.. l J_ ..1 0 

0 10 20 30 40 50 60 70 80 

TA-Free·Air Temperature-•c 

FIGURE 6 
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TYPE SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

TYPICAL CHARACTERISTICS 

LOW·LEVEL OUTPUT VOLTAGE 
vs 

LOW·LEVEL OUTPUT CURRENT 
0.6 ~---~-~-~-~~...., 

> t=51 Y 
' 0·5 1--TA - 25•c--+---+-v.,,C--+---i 
~ I ./1 
g 0.4 !---+--+---1"[L_J~--+---+---1 

O~ v 
0.3 1---+-17~.LJ..._..._--+---+---+----< 

5 / 
~ 0.2 f-v-,,L--+---+--+--+---+----l 

I 
..J 0.1 1---+--+--+---+---+---t 
0 
> 

o~-~-~-~-~-~-~ 
0 10 15 20 25 30 

IOL - Low·Level Output Current - mA 

FIGURE 7 

OUTPUT VOLTAGE 

ENABLE VOLTAGE 

Vro = 0.2 v 
t- Load = B k!J. to ground -Jee= 5.l5 v--1 1-TA=2s

0

e l 
I 

vee"J5v ~ J_ 
Vee· 4.75 v ___, 

0.5 1.5 2.5 

Vi-Enable Voltage-V 

FIGURE 9 

0.5 

=j> 
~ 0.4 

0 
> 
a o.3 
::J 

0 

~ 
.!l 0.2 

~ 

LOW·LEVELOUTPUTVOLTAGE 
vs 

FREE·AIR TEMPERATURE 

!.i 0. 
~ 

l1- vee·5V 
Vro = -0.2 v 

1- roL =BmA 
J_ J_ 0o 10 20 30 40 50 60 70 BO 

00 

TA-Free·Air Temperature-°C 

FIGURES 

OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 

Ve~-s.2J v V10·'-o.2v
1 

~ 
Load= 1 k!J. to Vee 

Vee= 4.75 v 
TA= 25•c 

f'vee
1
• s v-t--

0.5 1.5 

V1-Enable Voltage-V 

FIGURE 10 

2.5 

TYPICAL APPLICATION 

1/4 SN75172 

1/4 SN75173 

1/4SN75172 

UP TO 32 
DRIVER/RECEIVER PAIRS 

• • 
1/4 SN75173 1/4 SN75173 

FIGURE 11 

1/4SN75174 

1/4SN75174 

1/4SN75175 

NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short as 
possible. 
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•INTERFACE 
CIRCUITS 

TYPE SN75176 
DIFFERENTIAL BUS TRANSCEIVER 

• Bidirectional Transceiver 

• Meets EIA Standard RS-422A and CCITT 
Recommendations V.11 and X.27 

• Meets EIA Subcommittee TR30.1 Draft 
Standard PN1360 (as of April 1980) 

• Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 

• 3-State Driver and Receiver Outputs 

• Individual Driver and Receiver Enables 

• Wide Positive and Negative Input/Output 
Bus Voltage Ranges 

• Driver Output Capability ••• ± 60 mA Max 

• Thermal Shutdown Protection 

• Driver Positive and Negative Current 
Limiting 

• Receiver Input Impedance .•• 12 kn Min 

• Receiver Input Sensitivity .•• ±200 mV 

• Receiver Input Hysteresis ... 50 mV Typ 

• Operates from Single 5-Volt Supply 

• Low Power Requirements 

INPUT 

D 

H 

L 
x 

BULLETIN NO. DL·S 12790, OCTOBER 1980 

JG ORP 

DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

Vee 

INPUT/OUTPUT 
BUS PORT 

~ 
B A GND 

R RE DE D 

FUNCTION TABLE (DRIVER) 

ENABLE OUTPUTS 

DE A 

H H 

H L 

L z 

B 

L 

H 

z 
description 

The SN75176 differential bus transceiver is a mono
lithic integrated circuit designed for bidirectional data 
communication on multipoint bus transmission lines. 
It is designed for balanced transmission lines and 
meets EIA Standard RS-422A, the EIA Subcommittee 
TR30.1 Draft Standard PN1360, and eelTT Recom· 
mendations V .11 and X.27. 

The SN75176 combines a three-state differential line 
driver and a differential-input line receiver both of 

FUNCTION TABLE (RECEIVER) 

DIFFERENTIAL INPUTS ENABLE 

A-B RE 
V1D;;;. 0.2 V L 

-0.2V<V1D<0.2V L 

Vro .;;-0.2 v L 

x H 

H =high level, L =low level, 7 =indeterminate, 

X =irrelevant, Z =high impedance (off) 

OUTPUT 

R 
H 

7 
L 

z 

which operate from a single 5-volt power supply. The driver and receiver have an active enable that can be externally 
connected to function as a direction control. Ttre driver differential-outputs and the receiver differential-inputs are 
internally connected to form differential input/output (1/0) bus ports that are designed to offer minimum loading 
to the bus whenever the driver is disabled or Vee = 0 volts. These ports feature wide positive and negative common· 
mode voltage ranges making the device suitable for party-line applications. 

The driver is designed to handle loads up to 60 milliamperes of sink or source current. The driver features positive- and 
negative-current limiting and thermal shutdown for protection from line fault conditions. Thermal shutdown is 
designed to occur at a junction temperature of approximately 150°e. The receiver features a minimum input 
impedance of 12 kil, an input sensitivity of ±200 millivolts, and a typical input hysteresis of 50 millivolts. 

The SN75176 can be used in transmission line applications employing the SN75172 and SN75174 quadruple 
differential line drivers and the SN75173 and SN75175 quadruple differential line receivers. 

Copyright© 1980 by Texas Instruments lncorporatea 
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TYPE SN75176 
DIFFERENTIAL BUS TRANSCEIVER 

schematics of inputs and outputs 
EQUIVALENT OF EACH INPUT 

Vee---.... 

INPUT 

Driver Input: Req • 3 kn NOM 
Enable Inputs: Req • 8 kn NOM 

TYPICAL OF A AND B 1/0 PORTS 
__ ,_. ____ ...,. __ ,._ --- Vee 

TYPICAL OF RECEIVER OUTPUT 

-----_.---Vee 
850 
NOM 

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

Supply voltage, Vee (see Note 1) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 7 V 
Voltage at any bus terminal • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • -10 V to 15 V 
Enable input voltage • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • . • • • • • • • • • • • • • • • • 5.5 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): JG Package • • • • • • • 825 mW 

P Package • • • • • • • 1000 mW 
Operating free-air temperature range • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0°C to 70°C 
Storage temperature range • . . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • -65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: JG Package • • • • • • • • • • • • • • • • • • • • • 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: P Package • • • • • • • • • • • • • • • • • • • • • • 260°C 

NOTES: 1. All voltage values, except differential input/output bus voltage, are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, derate the JG package to 528 mW at 70°C at the rate of 6.6 mWf C and the 

P package to 640 mW at 70°C at the rate of 8.0 mWl°C. In the JG package, SN75176 chips are glass-mounted. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, Vee 4.75 5 5.25 v 
Voltage at any bus terminal (separately or common-mode), Vi or Vic _7t 12 v 
Differential input voltage, VID (see Note 3) ±12 v 
High-level output current, loH Driver -60 mA 

Receiver -400 µA 

Low-level output current, loL Driver 60 mA 
Receiver 16 

Operating free-air temperature, TA 0 70 oc 

tThe algebraic convention, where the less-positive (more.negative) limit Is designated minimum, Is used In this data sheet for common-mode 
Input voltage and threshold voltage levels only. 

NOTE 3: Dlfferentlal·lnput/output bus voltage Is measured at the nonlnvertlng terminal A with respect to the inverting terminal B. 
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TYPE SN75176 
DIFFERENTIAL BUS TRANSCEIVER 

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

PARAMETER TEST CONDITIONS MIN TY Pt MAX UNIT 

V1H High-level input voltage 2 v 
V1L Low-level input voltage 0.8 v 
V1K Input clamp voltage l1a-18mA -1.5 v 

VQH High-level output voltage V1H'"2V, V1L • 0.8 V, 3.7 v 
loH .. _33 mA 

VOL Low-level output voltage V1H = 2 V, V1L • 0.8 V, 1.1 v 
loL = 33 mA 

IV001l Differential output voltage lo .. O 2voo2 v 

IV002l Differential output voltage RL=100n, See Flouro !J 2 2.7 v 
RL"' 54 n, See Flauro !J 1.5 2.4 

.61v00 1 
Change in magnitude of ±0.2 v 
differential output voltage* 

Voe Common-mode output voltage§ R L = 54 n or 100 n, See Figure 9 3 v 

.61Voc' 
Change in magnitude of 

common·mode output voltage* 
±0.2 v 

'o Output current 
Output disabled, 1Vo=12V 1 

mA 
See Note 4 f Vo= -7 V -0.8 

l1H High-level input current V1=2.4 v 20 µA 

l1L Low-level input current V1=0.4 V -360 µA 

Vo=-7 V -180 

ios Short-circuit output current Vo= Vee 180 mA 

Vo= 12V 500 

ice Supply current (total package) No load 1 Outputs enabled 35 
mA f Outputs disabled 30 

t All typical values are at Vee= 5 V and TA .. 25°e. * .6 IVoo I and .6 IVoe I are the changes In magnitude of Voo and Voe• respectively, that occur when the Input ls changed from a high level 
to a low level. 

§In EIA Standard RS·422A, Voe• which ls the average of the two output voltages with respect to ground, ls called output offset voltage, Vos· 
NOTE 4: This applies for both power on and power off. Refer to EIA Standard RS-422A for exact conditions. 

driver switching characteristics, V cc= 5 V, TA= 25° C 

PARAMETER TEST CONDITIONS MIN TYP MAX uNiT 
too Differential-output delay time 35 50 ns 

tTo Differential-output transition time RL=60n, See Figure 11 50 75 ns 

tPLH Propagation delay time, low-to-high-level output 16 25 ns 

tPHL Propagation delay time, high·to·low-level output AL= 27 n, See Figure 12 44 65 ns 

tPZH Output enable time to high level RL=110n, See Figure 13 60 80 ns 

tpzL Output enable time to low level RL=110n, See Figure 14 30 45 ns 

tpHz Output disable time from high level RL=110il, See Figure 13 51 75 ns 

tPLZ Output disable time from low level RL=110n, See Figure 14 18 30 ns 
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TYPE SN75176 
DIFFERENTIAL BUS TRANSCEIVER 

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

PARAMETER TEST CONDITIONS MIN TVPt MAX UNIT 

VTH Differential-input high-threshold voltage Vo=2.7V, lo= -0.4 mA 0.2 v 
Vn Differential-input low-threshold voltage Vo= 0.5 V, lo= 8 mA -o.2'il v 
VT+-VT- Hysteresis§ 50 mV 

V1H High-level enable input voltage 2 v 
V1L Low-level enable input voltage 0.8 v 
V1K Enable-input clamp voltage 11 =-18 mA -1.5 v 
VoH High-level output voltage Vio = 200 mV, loH = -400 µA, See Figure 10 2.7 v 

V10 = -200 mV, l 10L•8mA 0.45 
VoL Low-level output voltage v 

See Figure 10 r loL• 16mA 0.5 

loz High-impedance-state output current Vo = 0.4 v to 2.4 v ±20 µA 

,, Line input current 
Other input= 0 V, 1V1-= 12V 1 

mA 
See Note 4 _[V1=-7V -0.8 

l1H High-level enable-input current V1H = 2.7 V 20 µA 

l1L Low-level enable-input current V1L = 0.4 V -100 µA 

q Input resistan.:e 12 kn 

ios Short-circuit output current -15 -85 mA 

'cc Supply current (total package) No load 
T Outputs enabled 35 mA l Outputs disabled 30 

t All typical values are at V CC • 5 V, TA = 25° C. 

'if The algebraic convention, where the less-positive (more-negative) limit Is designated minimum, Is used In this data sheet for common-mode 
Input voltage and threshold voltage levels only. 
§Hysteresis is the difference between the positive-going Input threshold voltaga, VT+• and the negative-going Input threshold voltage, VT-· See 

Figure 4. 

NOTE 4: This applies for both power on and power off. Refer to EIA Standard RS·422A for exact conditions. 

receiver switching characteristics, V CC = 5 V, TA= 25° C 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay time, low-to-high-level output V10 • -2.5 V to 2.5 V, 

tPHL Propagation delay time, high-to-low-level output CL•15pF, See Figure 15 

tpzH 

tpzL 

tPHZ 

tPLZ 

Output enable time to high level 

Output enable time to low level 

Output disable time from high level 

Output disable time from low level 

DRIVER HIGH-LEVEL OUTPUT VOLTAGE 
VS 

DRIVER HIGH-LEVEL OUTPUT CURRENT 
5..--,..--,..--.---.----1.----

4.51---.,t---it---it---i1-Vcc • s v -
TA· 2s0 c 

~ 3.5 1--i--+-""""-.!---+---+---t 

~ 
~ 2.51--t--+--4--+---+-->-.......i" 

1.5 1--t--+---+--+---+--H 

CL'"'15pF, See Figure 16 

CL• 5 pF, See Figure 16 

TYPICAL CHARACTERISTICS 

4.5 
> 
I 

~ 3.5 'ii 
> 
~ 2.5 c5 
l 
!I 
j 1.5 

DRIVER LOW·LEVEL OUTPUT VOLTAGF: 
vs 

DRIVER LOW-LEVEL OUTPUT CURRENT 

vcc1 s v 
I-TA· 2s0 c 

1 
1 
fl 
rr 

) 

> 
I 

t 
~ 

l 
:!! 

MIN TVP MAX UNIT 

26 35 ns 

27 35 ns 

13 30 ns 

19 30 ns 

26 35 ns 

27 35 ns 

DRIVER DIFFERENTIAL OUTPUT VOLTAGE 
vs 

DRIVER OUTPUT CURRENT 

vJc-~v 
3.5 1--;;;;::-+D-4-1-..._-+--1-TA•25°c t--

~ 2.5 l--+--+-+-.P....,.+--+-+-+--+--l 

" h, 

0.5 1--t--+---+--+---+--H 

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

High-Level Output Current - mA 

.9 
I 
...J 
0 
> 0.5 

_J---i--

.,.,... 
l 
! 0.5 t--t--+--+--+-+--t--+--+-11 \+-+--I 
~ 

0 
0 20 40 60 80 100 120 

0 
0 10 20 30 40 50 60 70 80 90 100 

IOL - Low· Level Output Current - mA lo - Output Current - mA 

FIGURE 1 FIGURE 2 FIGURE 3 
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TYPE SN75176 
DitfEREi~TiAi BUS TRAi~SCEiVEi1 

TYPICAL CHARACTERISTICS 

> 
I 

~ 3 
~ 

l 
I 
0 
> 

0 

OUTPUT VOLTAGE .. 
DIFFERENTIAL INPUT VOLTAGE 

Vee. sv 10 • o TA· 2s•c 

J 

1-1 1-1 
V~· Jic~ v1~· 

t---1?V 1-o v t- 12l ""i 

t--1 t--1 VT--1 vf_ i VT-I 
VT+ t-VT+ 1--f-~T+ F--

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

5 

RECEIVER HIGH·LEVEL OUTPUT VOLTAGE 
vs 

RECEIVER HIGH·LEVEL OUTPUT CURRENT 

V1D • o.iv 
TA•25°C -1 

b,. 
~ ~ 
~ ~ 

N ~ vvcc;5·'fv 

~ l/Vcc•SV ~ 
vccr41sv

1 "'~ ~ ~ 
~ 0 

0 -5 -10-15 -20-25-30 -35-40-45-50 

loH-High·Level Output Current-mA 

FIGURE 5 

RECEIVER LOW-LEVEL OUTPUT VO!,. TAGE 
vs 

RECEIVER LOW·LEVEL OUTPUT CURRENT 
0.6 r---..---..--..--...--.,-"""7"""> 

Vcc•SV v 
~ 

0
_
5 

TA•25°C .Ld 

>t ~ 0.4 i---+---+--¥--+--+----1 

l 0.3 y 
~r 
~ 0.2v 
I 

.... 0.1 ..--------------1 ~ 
o.___.._ _ _._ _ _.__....__....__~ 

0 10 15 20 25 30 

IOL - Low-Level Output Current - mA 

FIGURE7 

V1D - Differential Input Voltage - mV 

FIGURE4 

RECEIVER HIGH.LEVEL OUTPUT VOLTAGE .. 
FREE·AIR TEMPERATURE 

1-Vcc· s v 
Vm • 0.2 V 

I- IOH • -440 µ.A 
l ...1 J_ 0 

0 10 20 30 40 50 60 70 80 

TA-f•••·Air Tempe111ure-°C 

FIGURE 6 

LOW· LEVEL OUTPUT VOLTAGE 

FREE·AIR TEMPERATURE 

0.5 

lt- vcc· 5 v _ 
V1D• -0.2V 

l-10L•8mA 
_[ J_ 0o 10 20 30 40 50 60 70 80 

TA-Free·Air Temper1tur1-°C 

FIGURE 8 
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TYPE SN75176 
DIFFERENTIAL BUS TRANSCEIVER 

GENERATOR 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 9-DRIVER Voe AND Voe 

OV 

{ ~f VoH 
loLl (+) 

VoL 

-!-"::' "::'"::' 

FIGURE 10-RECEIVER VoH AND VoL 

RL = 
60n OUTPUT 

INPUT ~--JV 
__!! ··- .. ··- " l\__ 0 v 

too--1..t J..r- too 
I I I ,- ... 2.5V 

(See Note A) 50 n 

3V 

TEST CIRCUIT 

CL= 15 pf 
(See Note Bl 

OUTPUT 50% I 50% 

--- I 1o3 I "'-2.s v 
tTO...f i.- _.. I+- tTD 

VOLTAGE WAVEFORMS 

FIGURE 11-DRIVER DIFFERENTIAL·OUTPUT DELAY AND TRANSITION TIMES 

3V 

2.3V 

RL =27 n 

u-----OUTPUT 

--------3V 
INPUT ..fl.5 V 1.5 V~ 

_Jj ~""'' -~-- 0 v 
tPlH~ ~tPHl VoH 

y !~2;;-
0UTPULt-J -- - ~ "\__vol 

I I 
k--t-tPHl '4-1+::tPlH V 

z I OH 
2.3V 2.3V 

OUTPUT -- __ vol 

TEST Cl RCU IT VOLTAGE WAVEFORMS 

FIGURE 12-DRIVER PROPAGATION TIMES 

NOTES: A. The Input pulse Is supplied by a generator having the foll owing characteristics: PAR = 1 MHz, 50% duty cycle, tr< 6 ns, tf < 6 ns, 
Zout'" 50 fl. 

B. CL includes probe and jig capacitance. 
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TYPE SN75176 
DIFFERENTIAL BUS TRANSCEIVER 

0 v or 3 v----1 

GENERATOR 
(see Note A) 5Dn 

PARAMETER MEASUREMENT INFORMATION 

""0------41----0UTPUT INP"? ~---
3

V :.Ii ··- . ··- . l\.__ 0 v 

cL-=50pF I RL=11on ~tPzH I l 
(SeoNotoB) ~-- VoH 

I I -T 
-= -= OUTPUT 2.3 v I I o.5v 

tPHZ-&..i Voff "'OV 

TEST CIRCUIT VOLTAGE WAVEFORMS 

3VorOV----

GENERATOR 
(See Note A) 

FIGURE 13-DRIVER ENABLE AND DISABLE TIMES 

5V 

RL=110n 

"D-------111-- OUTPUT 

TEST CIRCUIT 

FIGURE 14-DRIVER ENABLE AND DISABLE TIMES 

GENERATOR OUTPUT 
(see Note A) 51 '1 

CL= 15 pf 

(see Note B) I 
1.sv---

0 v---------
TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 15-RECEIVER PROPAGATION DELAY TIMES 

NOTES: A. The Input pulse is supplied by a generator having the following characteristics: PAA• 1 MHz, 50% duty cycle, tr<; 6 ns, tf <; 6 ns, 
Zout• 50 n. 

B. CL includes probe and Jig capacitance. 
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TYPE SN75176 
DIFFERENTIAL BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

1.!SV 

-1.5V--0 

GENERATOR 
(IH Note Al 

S1 

TCL 

'=" ( ... NoteBI 

TEST CIRCUIT 

tpzH 

INPUT~_:_:v S1to1.5V 
S2 open 

1 0 V SJ closed 

-+I l+-tpzH 
I 

VoH 

OUTPUT V 

ov 

tPHZ 

INPUT:::f\_.sv I ----3V S1to1.5V 
S2 closed 

I 0 v SJ cl0$ed 

-+I 14-tPHZ 

I 
OUTPUT ---a.Si r--VoH 

:;.f~ -\____L_ - 11 1.3V 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

VOLTAGE WAVEFORMS 

S2 

NOTES: A. The Input pulse Is supplied by a generator having the followlng characteristics: PAR• 1 MHz, duty cycle"" 50%, tr• tf • 6 ns. 
B. CL Includes probe and stray capacitance. 
C. All diodes are 1N916 or equivalent. 

FIGURE 16-RECEIVER ENABLE AND DISABLE TIMES 

SN75176 

TYPICAL APPLICATION 

SN75176 

UPTO 32 
TRANSCEIVERS 

• • • 
SN75176 

SN75176 

NOTE: The line length should be terminated at both ends In Its characteristic Impedance. Stubs lengths off the mainline should be kept H 

short as possible. 
FIGURE 17 
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llllNTERFACE 
CIRCUITS 

• Meets EIA Standard RS-422A and CCITT 
Recommendations V .11 and X.27 

• Meets EIA Subcommittee TR30.1 Draft 
Standard PN1360 (as of April 1980) 

• Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 

• 3-State Outputs 

• Bus Voltage Range ••• -7 V to 12 V 

• Positive and Negative Current Limiting 

• Driver Output Capability .•• 60 mA Max 

• Driver Thermal Shutdown Protection 

• Receiver Input Impedance ••• 12 kn Min 

• Receiver Input Sensitivity ••• ±200 mV 

• Receiver Input Hysteresis ••• 50 mV Typ 

• Operates from Single 5-Volt Supply 

• Low Power Requirements 

description 

The SN75177 and SN75178 differential bus repeaters 
are monolithic integrated devices each designed for 
one-way data communication on multipoint bus 
transmission lines. These devices are designed for 
balanced transmission bus line applications and 
meet EIA Standard RS·422A, EIA Subcommittee 
TR30.1 draft Standard PN 1360, and CCITT Recom
mendations V .11 and X.27. Each device is designed 
to improve the performance of the data communica
tion over long bus lines. The SN75177 and SN75178 
are identical except for the enable inputs, which are 
complementary, that is, on the SN75177 it is active
high and on the SN75178 it is active-low. These 
complementary enables allow the devices to be used 
in pairs for bidirectional communication. 

The SN75177 and SN75178 feature positive- and 
negative-current limiting and three-state outputs 
for the receiver and driver. The receiver features high 
input impedance, input hysteresis for increased 
noise immunity, and input sensitivity of ±200 milli· 
volts over a common-mode input voltage range of 
-12 volts to 12 volts. The driver features thermal 
shutdown for protection from line fault conditions. 

TYPES SN75177, SN75178 
DIFFERENTIAL BUS REPEATERS 

BULLETIN NO. DL-S 12793, OCTOBER 1980 

SN75177 ••• JG or P 
DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

DUS INPUT BUS OUTPUT 

~~ 
7 5 

Vee T G GNO 

SN75178 ••• JG or P 
DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

Vee T G GNO 

SN75177 FUNCTION TABLE 

DIFFERENTIAL INPUTS ENADLE 

A-B G T 

V1o;;i.o.2v H H 

-0.2 V < VI D < 0.2 V H 7 
V1o<0.2V H L 

x L z 

SN75178 FUNCTION TABLE 

DIFFERENTIA!.. INPUTS ENABLE 

A-B er T 

Vio :> 0.2 V L H 

-0.2V <V10 < 0.2 V L 7 

V10 <:: 0.2V L L 

x H z 

OUTPUTS 

v 
H 

7 
L 
z 

OUTPUTS 

v 
H 

7 
L 

z 

H .. high level, L • low level, 7 .. indeterminate, 

X •irrelevant, Z .. high impedance (off) 

z 
L 

7 
H 
z 

z 
L 

7 
H 

z 

Thermal shutdown is designed to occur at a junction temperature of approximately 150° C. The driver is designed to 
drive current loads up to 60 milliamperes maximum. 

The SN75177 and SN75178 are designed for optimum performance when used on transmission buses employing the 
SN75172 and SN75174 differential line drivers, SN75173 and SN75175 differential line receivers, or SN75176 differ
ential bus transceiver. 

Copyright© 1980, Texas Instruments Incorporated 
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TYPES SN75177, SN75178 
DIFFERENTIAL BUS REPEATERS 

schematics of inputs and outputs 
EQUIVALENT OF DRIVER OR ENABLE INPUT 

Vee~----~.--~ 

Driver input: Req = 3 kn NOM 
Enable input: Req = 8 kn NOM 

EQUIVALENT OF EACH RECEIVER INPUT 
Vee------+-

INPUT 

TYPICAL OF ALL DRIVER OUTPUTS 
---4---vec 

OUTPUT 

TYPICAL OF ALL RECEIVER OUTPUTS 

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

Supply voltage, V cc (see Note 1) ••••..•..•••.•.•••••••.••.••..• , . . • . • . . . • . • • . . . . . • • 7 V 
Voltageatanybusterminal ...•••.•.•••••••••••••••...••...••.•.••..•..•.•• -10Vto15V 
Differential input voltage (see Note 2) • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • . • • • • . • • • • • . • • • ±25 V 
Enable input voltage • • • . . • . . . . • . . . . . . . . • • . . • • . • . • • • . • • . . . . . . . • • . . . • • • • • • • • . • • • • 5.5 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): JG Package . . • . . • • • 830 mW 

P Package . • • • • . . . 1000 mW 
Operating free-air temperature range . • • • • • • • . • . • • • . • • • . • • • . . • • • • • . . • • • . • • . • . . . . • 0°C to 70°C 
Storage temperature range • . . . . . • . . . . • . . . . . . • . . . . • . • • . . . . • . • • • • • • • • • • • . . . . -65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: JG Package • • . • • • • • • • • • • . • • • . . • • 300°C 
Lead temperature 1 /16 inch (1,6 mm) from case for 10 seconds: P Package • • . • • • • • • • • • • • • • • . • • • • 260°C 

NOTES: 1. All voltage values, except differential Input voltage, are with respect to network ground terminal. 
2. Differential-Input voltage is measured at the non inverting input with respect to the corresponding Inverting Input. 
3. For operation above 25° C free·air temperature, derate the JG package to 528 mW at 10° Cat the rate of 6.6 mWf' C and the P 

package to 640 mW at 10° cat the rate of a.o mwt 0 c. In the JG package, SN75177 and SN75178 chips are glass-mounted. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, Vee 4.75 5 5.25 v 
Common-mode input voltage, V1e _7t 12 v 
Differential input voltage, Vm ±12 v 

Driver -60 mA 
High-level output current, loH 

Receiver -400 µA 

Driver 60 
Low-level output current, loL mA 

Receiver 16 

Operating free-air temperature, TA 0 70 oc 

tThe algebraic convention, where the less-positive (more-negative) limit Is designated minimum, is used In his data sheet for common-mode 
Input voltage and threshold voltage. 
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TYPES SN75177, SN75178 
DIFFERENTIAL BUS REPEATERS 

DRIVER SECTION 

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

PARAMETER TEST CONDITIONS MIN TvPt MAX UNIT 

V1H High-level input voltage 2 v 
V1L Low-level input voltage 0.8 v 

V1K Input clamp voltage l1 •-18mA -1.5 v 

VoH High-level output voltage V1H • 2V, V1L .. 0.8 V, 3.7 v 
loH "'-33mA 

VoL Low-level output voltage V1H = 2 V, V1L • 0.8 V, 1.1 v 
loL =33 mA 

IV001I Differential output voltage lo=O 2voo2 v 

IV002I Differential output voltage RL .. 100.n, See Figure 9 2 2.7 v 
AL= 54 n, See Figura 9 1.5 2.4 

411v001 Change in magnitude of ±0.2 v 
differential output voltage* 

Voe Common-mode output voltage§ RL = 54 nor 100 n, See Figure 9 3 v 

411Vocl 
Change in magnitude of 

commo:i-mode output voltage* 
±0.2 v 

•o Output current with power off Vee= o. Vo= -7 v to 12 ±100 µA 

•oz High-impedance-state output current Vo= -7vto12 v ±100 µA 

l1H High-level input current v, = 2.4 v 20 µA 

l1L Low-level input current Vi= 0.4 V -360 µA 

Vo= -7 V -180 

•os Short-circuit output current Vo= Vee 180 mA 
Vo= 12 V 500 

•cc Supply current (total package) No load 
-, Outputs enabled 35 

mA l Outputs disabled 30 

t All typical values are at V cc "' 5 V and TA = 25° C. 
:t 41IV0 0 I and 41 IVoe I are the changes in magnitude of Voo and Voe• respectively, that occur when the Input Is changed from a high level 

to a low level. 
§1n EIA Standard RS-422A, Voe• which Is the average of the two output voltages with respect to ground, is called output offset voltage, Vos· 

driver switching characteristics, V CC = 5 V, TA = 25° C 

PARAMETER TEST CONDITIONS MIN TVP MAX UNIT 

too Differential-output delay time 35 50 ns 

tTo Differential-output transition time RL = 60.n, See Figure 11 50 75 ns 

tPLH Propagation delay time, low-to-high-level output 16 25 ns 

tPHL Propagation delay time, high-to-low-level output RL = 27 n, See Figure 12 44 65 ns 

tpzH Output enable time to high level RL = 110.n, See Figure 13 60 80 ns 

tpzL Output enable time to low level RL=110n, See Figure 14 30 45 ns 

tPHZ Output disable time from high level RL=110n, See Figure 13 51 75 ns 

tPLZ Output disable time from low level RL=110n, See Figure 14 18 30 ns 
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TYPES SN75177, SN75178 
DIFFERENTIAL BUS REPEATERS 

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

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VTH Differential-input high-threshold voltage Vo= 2.7 V, lo a-0.4 mA 0.2 v 
VTL Differential-input low·threshold voltage Vo=0.5V, loc8mA -0.211 v 
Vn-VT- Hysteresis§ 50 mV 

V1H High·level enable input voltage 2 v 
V1L Low-level enable input voltage 0.8 v 
V1K Enable-input clamp voltage 11 =-18mA -1.5 v 
VQH High-level output voltage Vm .. 200 mV, loH • -400 µA, See Figure 10 2.7 v 

VoL Low-level output voltage V10 = -200 mV, 110L"'8mA 0.45 v 
See Figure 10 J IQL = 16 mA 0.5 

•·. 

loz High-impedance-state output current Vo • 0.4 v to 2.4 v 20 
µA 

-360 

It Line input current 
Other input at 0 V, l V1a12V 1 

mA 
See Note 4 I V1 "'-7V -0.8 

l1H High-level enable-input current V1H'"2.7V 20 µA 

l1L Low-level enable-input current V1L"' 0.4 V -100 µA 

rj Input resistance 12 kn 

los Short-circuit output current -15 -85 mA 

•cc Supply current (total package) No load 
l Outputs enabled 35 

mA J Outputs disabled 30 

t All typical values are at Vee• 5 V, TA• 25°C. 
11The algebraic convention, where the less-positive (more-negative) limit Is designated minimum, Is used In this data sheet for common-mode 
Input voltage and threshold voltage levels only. 

§Hysteresis Is the difference between the positive-going Input threshold voltage, VT+• and the negative-going Input threshold voltage, VT-· See 
Figure 4. 

NOTE 4: Refer to EI A standard RS-422A for exact conditions 

receiver switching characteristics, Vee= 5 V, TA= 25°C 

=t 
t 
~ 
i 
d 
:s 
-&. 
% 
I 
:z: 
0 
> 

tPLH 

tPHL 

tpzH 

tpzL 

tPHZ 

tp.1,z 

5 

4.5 

3.5 

2.5 

1.5 

1 

o.s 

PARAMETER TEST CONDITIONS 

Propagation delay time, low-to-high-level output V10 .. -2.5 v to 2.5 v, 
Propagation delay time, high-to-low-level output CL•15pF, See Figure 15 

Output enable time to high level 

Output enable time to low level 

Output disable time from high level 

Output disable time from low level 

DRIVER HIGH-LEVEL OUTPUT VOLTAGE 
vs 

DRIVER HIGH·LEVEL OUTPUT CURRENT 

I 

CL•15pF, See Figure 16 

CL• 5 pF, See Figure 16 

TYPICAL CHARACTERISTICS 
DRIVER LOW-LEVEL OUTPUT VOLTAGE 

vs 
DRIVER LOW-LEVEL OUTPUT CURRENT 

vcc
1
• 5V 

MIN TYP MAX UNIT 

26 35 ns 

27 35 ns 

13 30 ns 

19 30 ns 

26 35 ns 

27 35 ns 

DRIVER DIFFERENTIAL OUTPUT VOLTAGE 
vs 

DRIVER OUTPUT CURRENT 
4 

vcc•5v .... 4.5 
TA· 2s•c > 

r-- I 
t-TA•25°C >. 3.5 

I '-I b-.. 
vdc·~v r-T11·2s•c 

~ 
N ~ b-.. 

' 

t 3.5 
~ 
> 
~ 2.5 c5 

! 
! 1.5 

I _, ..... 
0 0.5 > 

J_ 

1 
I 
I 

~ _.!----'. 

t 
~ 

l 
:! 

j 
i5 

~ 
~ 

2.5 

1.5 
I\ 

I 
\ 

OO -20 -40 -60 -BO -100 -120 20 40 60 80 100 120 

6 0.5 

~ 
O 0 10 20 30 40 50 60 70 BO 90 100 

High·Ltvel Output Current - mA 

FIGURE 1 

IOL - low· Level Output Current - mA 

FIGURE 2 
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TYPES· SN75177, SN75178 
DIFFERENTIAL BUS REPEATERS 

TYPICAL CHARACTERISTICS 

RECEIVER OUTPUT VOLTAGE 
vs 

RECEIVER DIFFERENTIAL INPUT VOLTAGE 
IS 

Vee· 5V 'o. o TA• 2s•c 

> 
I 

~ 3 
~ 

t-t-
V1~· 
-1?V 

_-;J1c~1 
t-ov 

V1~• 
1--1 t- 11v""' 

I _l 
f-1-- VT _ __, 

VT-J VT-

1 
I 
0 
> 

0 

I 
VT+ I-- Vr+ 1-f-h+ r--; 

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

RECEIVER HIGH·LEVEL OUTPUT VOLTAGE 
vs 

RECEIVER HIGH-LEVEL OUTPUT CURRENT 

5 .--"T"--.--...--.,--..--....... -~!v·-1 o~~-o-.2~·v--. 
t---t--t--T-t--t---t--TA • 25°C _, 

~vcc•5V 

0o -5 -10-15 -20-25:-30 -35-40-45-50 

IOH-High·Level Output Current-mA 

0.5 

0.5 

0.4 

0.3 

0.2 

FIGURES 

RECEIVER LOW-LEVEL OUTPUT VOLTAGE 
vs 

RECEIVER LOW·LEVEL OUTPUT CURRENT 

Vcc•5V v TA•25°C L v 
~ 

Yl v 
~ 

V10 - Differential Input Voltage - mV 

FIGURE4 

0.5 

=:
i-0.4 

~ 
~0.3 

a 
'ii 

.s 0.2 

RECEIVER HIGH-LEVEL OUTPUT VOLTAGE 
VS 

FREE·AIR TEMPERATURE 

t-Vcc•5V 

l-V1o•0.2V 
IOH •-440µA 

0o 10 20 30 40 50 60 70 80 

TA-frH·Air Temper1tur1-•c 

FIGURES 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

FREE·AIR TEMPERATURE 

v 
0.1 

~ 
~o. 11- Vcc•5V 

0 
0 10 15 20 25 30 

V10 • -0.2V 
t- IOL •8mA 

_[ .l. 

> 

0o 10 20 30 40 50 60 70 80 

IOL - Low-Level Output Current - mA TA-Free·Air Temper1tur1-°C 

FIGURE 7 FIGURES 
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TYPES SN75177, SN75178 
DIFFERENTIAL BUS REPEATERS 

PARAMETER MEASUREMENT INFORMATION 

SN75178 
Enable is 
active low 

GENERATOR 

FIGURE 9-DRIVER Voe AND Voe 

SN7517B 
Enable is 
active low 

FIGURE 10-RECEIVER VoH AND VoL 

RL = 
60n OUTPUT 

INPUT ~--JV 
___;r···"' .... vl\__ov 

too--l...t J...r. too 
(See Note A) 50 n I I I ,-==2.5V 

GENERATOR 
(See Note A) 

ENABLED 
SN7517B 
Enable is 
active low 

TEST CIRCUIT 

CL= 15 pf 
(See Note B) 

OUTPUT 50% I 50% 

--~I 10% I ==-2.5V 
tro-..1 a.- --.. '4- tro 

VOLTAGE WAVEFORMS 

FIGURE 11-DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 

50 
n 

2.3V 

RL ... 27 n 

~-------OUTPUT 

-----.----3V 
INPUT _{1.5 V 1.5 V'\j_ 

_Jj ~""· ---- 0 v 
tPLH-..-..t ........ tPHL VoH 

y ! ~2;;-
0UTPU!....f---/ - - ~ "\.____VOL 

I I .,_ ____ • J._ .-----.... 
SN75178 

~tPHL ........r:tPLH V 
z I OH 

2.3V 2.3V 
ENABLED Enable is 

active low 
OUTPUT -- __ vol 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 12-DRIVER PROPAGATION TIMES 

NOTES: A. The Input pulse Is supplied by a generator having the following characteristics: PRR • 1 MHz, 50% duty cycle, tr< 6 ns, tf < 6 ns, 

Zout = 50 n. 
B. CL includes probe and jig capacitance. 
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l)'PES SN75177, SN75178 
DIFFERENTIAL BUS REPEATERS 

PARAMETER MEASUREMENT INFORMATION 

OUTPUT 

0Vor3V----1 

GENERATOR 
(see Note A) 50n SN7517B 

Enable is 
active low 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 13-DRIVER ENABLE AND DISABLE TIMES (tpzH, tpHz) 

5V 

3Vorov----

GENERATOR 
(See Note A) 

GENERATOR 
(see Note A) 50 0 

1.sv---

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 14-DRIVER ENABLE AND DISABLE TIMES {tpzL, tpLz) 

SN7517B 
Enable is 
active low 

>----~~OUTPUT 

CL,. 15 pf 

(seeNoteBI I 
ENABLED------~---

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 15-RECEIVER PROPAGATION DELAY TIMES 

NOTES: A. The Input pulse ls supplied by a generator having the followlngcharacterlstlcs: PAR• 1 MHz, 50% duty cycle, tr< 6 ns, tf < 6 ns, 
Zout• 50 n. 

B. CL Includes probe and jig capacitance. 
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TYPES SN75177, SN75178 
DIFFERENTIAL BUS REPEATERS 

PARAMETER MEASUREMENT INFORMATION 

1.SV 

-1.5V--O 

GENERATOR 
lsHNoteAI 

S1 

son 

Skll 

TCL 

'::" (see Noll Bl 

SN75178 
Enable is 

active low 

TEST CIRCUIT 

2kll 

(see No11CI 

S2 

~SV 

S1to1.5V 

1PZH 
(SN75177)~3V 

INPUT 1.5 V S2 open 
1 

SJ closed 

(SN75178J I 0 v 

tpzL 
(SN75177J~3V 

S1to-1.5V 
INPUT 1.5 V S2 closed 

I S3npen 
(SN75178l I 0 v 

-+I l+-tpzH 

OUTPUT 
\. CvvoH 

'-----L-_-_ : 'o v 

1PHZ 
(SN75177J~ JV 

S1to1.5V 
INPUT 1.5 V $2 closed 

I SJ closed 

(SN75178J I 0 V 
-+I l4-1PHZ 

I 
OUTPUT -

v OH 

.. 1.3V 

OUTPUT 

VOLTAGE WAVEFORMS 

-+l l4-1PZL 

j _ --4.5V 

1.5V 

Vol 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PAR • 1 MHz, duty cycle ,_, 50%, tr"' tf .. 6 ns. 
B. CL Includes probe and jig capacitance. 
C. All diodes 11re 1 N916 or equivalent. 

FIGURE 17-RECEIVER ENABLE AND DISABLE TIMES 

TYPICAL APPLICATION 
SN75177 

SN75176 SN75176 

NOTE: The line should be terminated at both ends in its characteristic Impedance. Stub lengths off the main line should be kept as short as 
possible. 

FIGURE 18 
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TYPES SN55182, SN75182, SN55183, SN75183 
n11A1 n11:r:r:nr:a1T1A1 nr:l'r:n11""nll:' Aa1n nn111rnf' 
uuru. u111 L.llL.111111'\L. nL"LIVLn-' l'\111U un1vm;;n..:» 

BULLETIN NO. DL-S 11767, OCTOBER 1972-REVISED JANUARY 1977 

LINE CIRCUITS 
featuring 

Single 5-V Supply 

Differential Line Operation 

Dual Channels 

TTL/DTL Compatibility 

additional features of SN55182 and 
SN75182 line receivers 

additional features of SN55183 and 
SN75183 line drivers 

• Designed to be Interchangeable • Designed to be Interchangeable 
with National Semiconductor with National Semiconductor 
DS7820A and DS8820A DS7830 and DS8830 

• ±15 V Common-Mode Input Voltage Range • Short-circuit Protection of Outputs 

• ±15 V Differential Input • Output Clamp Diodes to Terminate 
Voltage Range Line Transients 

• Individual Channel Strobes • High-Current Outputs 

• Built-In Optional Line-Termination Resistor • Quad Inputs 

• Individual Frequency Response Controls • Single-Ended or Differential 
AND/NANO 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 singlo 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. 
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TYPES SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 

schematic (each receiver) 

1k 1k 
117 

llESPONSE TIMI 
CONTROL 

15.11 

750 

llCI 
Vee 

320 

-----OUTPUT 
II.II 

171 
.... ---+--+---._------GROUND 

INVERTINQ _11_,. 13..,,,1 .__1_17 __ _, 

INPUT 1 , 14.101 
STROH 

Resistor values shown are nominal and in ohms. 

logic FUNCTION TABLE 

STROBE 
DIFF 

INPUT 
OUTPUT 

L x H 

H H H 

H L L 

H •Vi ;;a. V1H min or V10 more positive than VTH max 
L •Vi<: V1L max or V10 more negative than VTL max 
X • irrelevant 

J OR N DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

RECEIVER NO. 2 

--~----~A~~---~~ .... 
/ NON· RESP 

INV INV TIME OUT· 
Vee INPUT RT INPUT STAB CONT PUT 

INV RT NON· STRB RESP OUT· GND 
INPUT INV TIME PUT 

\ INPUT CONT / 
v 

RECEIVER NO. 1 

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

Supply voltage, Vee (see Note 1) 
Common-mode input voltage 
Differential input voltage (see Note 2)' • · • 
Strobe input voltage • • • • • • • • • • • • • 
Output sink current • . • . • • • . • • . • • • • • • • • . • • • • 
Continuous total dissipation at (or below) 70°C free-air temperature (see Note 3) 
Operating free-air temperature range: SN551a2 

SN751a2 ••••••• 
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 the network ground terminal. 

av 
±20V 
±20V 

av 
50mA 

• 600mW 
-55°C to 125°C 

0°C to 70°C 
-65°C to 150°C 

300°C 
260°C 

2. Differanti"I vclt,,ga v::lu:i!: ::re ::t tho ncninvcrtlng terminal with rcsoect to the lnvertino terminal. 

3. For operation of SN55182 above 70°C free-air temperature, ref~r to Dissipation D;ratlng Curves In the Thermal Information 
section, which starts on page 21. In the J package, these chips are glass-mounted. 

recommended operating conditions 

SN55182 SN75182 

MIN NOM MAX MIN NOM 
UNIT 

MAX 

Supply voltage, Vee 4.5 5 5.5 4.5 5 5.5 v 
Common-mode input voltage, V1c ±15 ±15 

High-level output current, loH -400 -400 µA 

Low-level output current, loL 16 16 mA 

Operating free-air temperature, TA -55 125 0 70 oc 
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TYPES SN55182, SN75182 
uiJAi UitttiitniiiAl liNE RECtiVERS 

electrical characteristics over recommended ranges of Vee, V1e, and operating free-air temperature 
(unless otherwise noted) 

PARAMETER TEST CONDITIONSt MIN TYP:l: MAX 

VTH Differential input high-threshold voltage 
Vo= 2.5V, Vic• -3 v to 3 V 0.5 

IQH • -400 µA VIC .. -15 V to 15 V 1 

VTL Differential input low-threshold voltage 
Vo"' 0.4 V, Vic .. -3 v to 3 v -0.5 

IQL"' 16mA, V1c'"-15Vto15V -1 

V1H(strobe) High-level strobe input voltage 2.1 5.5 

VI L(strobe) Low-level strobe input voltage 0 0.9 

V1D= 1 V, Vstrobe'" 2.1 V, 
2.5 4.2 5.5 

VoH High-level output voltage 
loH "'-400µA 

VID =-1 V, Ystrobe = 0.4 V, 
2.5 4.2 5.5 

loH =-400µA 

VoL Low-level output voltage 
VID = -1 V, 

IQL = 16mA 
Ystrobe"' 2.1 V, 

0.25 0.4 

Inverting 
V1c=15V 3 4.2 

V1c= o v 0 0.5 
input 

V1c=-15V -3 -4.2 
11 Input current 

V1c=15V 5 7 
Non inverting 

Vic= o v -1 -1.4 
input v1c = -15 v -7 -9.8 

lsH High-level strobe current V strobe = 5.5 V 5 

ISL Low-level strobe current Ystrobe = 0 -1 -1.4 

Input resistance 
Inverting input 3.6 5 

ri 
Noninverting input 1.8 2.5 

RT Line terminating resistance TA= 25°C 120 170 250 

ios Short-circuit output current Vee= 5.5 v, Vo=O -2.8 -4.5 -6.7 

Supply current 
v1c= 15V, Vm=-1V 4.2 6 

Ice V1c=O, Vm = -0.5 V 6.8 10.2 
(average per receiver) 

V1c = -15 V, V1o = -1 v 9.4 14 

funless otherwise noted, V strobe ;;. 2.1 V or open. 

:!:All typical values are at Vee• 5 V, Vrc • O, and TA• 25°C. 

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

PARAMETER TEST CONDITIONS MIN TYP MAX 

tPLH(D) 
Propagation delay time, low·to·high·level output 

18 40 
from differential input 

tPHL(D) 
Propagation delay time, high-to-low-level output 

RL =400 n, 31 45 
from differential input 

Propagation delay time, low-to-high-level output 
CL=15pF, 

tPLH(S) 
from strobe input 

See Figure 1 9 30 

tPHL(S) 
Propagation delay time, high·to·low-level output 

15 25 
from strobe input 
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TYPES SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 

PARAMETER MEASUREMENT INFORMATION 

PULSE 
GENERATOR NO. 1 

(See Note Al 

PULSE 

INPUT OUTPUT 

------i--------- Vee= 5 v 

GENERATOR NO. 2 t----e-----
(See Note Al 

STROBE 
INPUT 

TEST CIRCUIT 

'4-tw---.a 

INPUT-----"·v OV~ ,Y( fv r- tw_, OV~~:.:v 
-.! >100 ns 1.- ~ >100 ns j4- __J >100 ns '4-

1 
-.j >100 ns :.-

I I I I 

I 1.3V i :, 1.3V I , ),uv 1.3V * -----:·:v 
I t I <. I I 

tPHL(Dl '• ... ~tPLH(Dl I I I I I I I -------1 I (( I I VoH OUTPUT 1.Jv\ f 1.JV I \1.JV : /1.JV 
I I I :_+------· VQL 

tPHL(Sl ti --t+- tPLH(S) 

VOLTAGE WAVEFORMS 
NOTES: A. The pulse generators have the following characteristics: Zo = 50 .n, tr= 10 ns, tf = 10 ns, tw = 0.5 ± 0.1 µs, PAR= 1 MHz. 

8. CL includes probe and jig capacitance. 
C. All diodes are 1 N3064 or equivalent. 

DIFFERENTIAL INPUT THRESHOLD VOLTAGE 
vs 

SUPPLY VOLTAGE 

0.3 ....--~-~---,...--.--....----. ! V1c = 0 
en TA= 25°C 
~ 0.2 1----t---+--+---+---+-----< 

> 

~ 0.1 kc---1--+--+---+---+-~ ;i 
~ 

f 

5.5 

Vee-Supply Voltage-V 

FIGURE 2 

FIGURE 1-PROPAGATION DELAY TIMES 

TYPICAL CHARACTERISTICS 

DIFFERENTIAL INPUT THRESHOLD VOLTAGE 
vs 

COMMON-MODE VOLTAGE 

0.5 ....-----....---,...--,..--~----.----. 

! 0.4 i;~ ;;o~ -+---+--+-+--+---! 
~ 
~ 0.3 I---+---+-+--+---<,__-+---+---< 

~ 0.2 t---t---+-+--+---<r---+--+~ 
f v 
~ 0.1~00µA 

l r-+- Vo=o.4J I I r -
~ -0.1 ~--+
~ -0.2 

~ -0.3 1---t--+-+--+----i-+--+--I 
b -0.4 l----+--+-+--+---1-4---1-----l 
> -0.5 ..____.___,__....__.____. _ _,____.___, 

-20 -10 10 20 

V1c-Common·Mode Input Voltage-V 

FIGURE 3 
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DIFFERENTIAL INPUT THRESHOLD VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

~ -100 !---+--+"""'"'
~ 
£ 
c 
b 
> -200 .____.____,__....__.____,'--_.__--'-~ 

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

TA-Free-Air Temperature-°C 

FIGURE4 
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TYPES SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 

TYPICAL CHARACTERISTICS 

5 

4 

3 

2 

OUTPUT VOLTAGE 
vs 

FREE·AIR TEMPERATURE 

Vee= s v -, J 
t _• 5 V \OH = -400 µA 
V\o-~ -

__, 

V10 = -0.5 V, IOL = 16 rnA---1 

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

TA-Free·Air Temperature-°C 

FIGURES 

INPUT CURRENT 
VS 

INPUT VOLTAGE 

10 .------.---.---.--.--~-~------
Vec = 5 V 

8 V ID = 0 to ±20 V -+--+--+---4---1 

6 TA =25°C 

4 t----+--+----+--+----+----+--'"-1---1 

2 l----+--+----l--l----l-~~-=::;;....~---1 

0 !---+--+--

4 

~ 
~ 3 
~ 
0 
> ..... 

VOLTAGE TRANSFER CHARACTERISTICS 

Vee= 5 v 
V1c=O 

:J 2 t--+--s-
:J 
0 
I 
0 
> 

~ 
I 

Q) 
CJ 
r:: 
~ 
·;;; 

Q) 

a: 
Cl 
r:: 

",+:; 

0 .___.___. __ ....__.__....__.____.. ______ __ 

-0.5 -0.3 -0.1 0.1 0.3 0.5 

200 

190 

180 

Vio-Differential Input Voltage-V 

FIGURES 

TERMINATING RESISTANCE 
vs 

FREE-AIR TEMPERATURE 

~ 
[L 
~ 

a -2 
co 

170 c: 
"§ 

~ 
'I-- ~ c: 

I -4 1----+---+-.,,C. 

-6 !----+-~ i 160 a: 
-8 

-10 ._____.. __ _._ __ _._ __ ....___._ __ _._ __ _.____. 150 
-20 -10 0 10 20 -~-W-~ 0~W~1001~ 

V1-lnput 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) 
vt 

COMMON-MOOE INPUT VOLTAGE 

Vcc•SV 
No load 

10 P..._._-~-+--~~-TA • 2s•c 

O'---'--....__.__..__.__.___.___, 

-20 -10 0 10 20 

V1c-Common·Mode Input Voltage-V 

FIGURE9 

NOISE PULSE WIDTH 
vt 

RESPONSE-TIME-CONTROL CAPACITANCE 

1000 
vcc • s v 

I!! 100 TA· 2s0 c __ _.._._.>-H•H:rz•[.-cI- +-
):. See Note 4 --- · +-t·HHlll'---+-1H-+tffit 
:2 400 t---t- -

-+-31: 

~ 200 y 
.5 
z 

.; 
2 
J 20t-+ +--. 

10'--..!.-.JL-LI..JJ..UL-..!.-.JL-LI..JJ..UL-...L-'L-LI.J..U..U 

38 

34 

18 

14 

10 40 100 400 1000 400010,000 

Response-Time-Control Capacitance-pf 

FIGURE 11 

PROPAGATION DELAY TIMES FROM 
DIFFERENTIAL INPUT 

vt 
FREE·AIR TEMPERATURE 

Vcc•SV 
See Figure 1 

I..-
IPHL<DI ~ 
~ 

~ y 

L 
~ v IPLH(OI _.,. 

~ 

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

TA-Free·Air Temperature-°C 

FIGURE 12 

~ 

POWER DISSIPATION 
!AVERAGE PER RECEIVER! 

vt 
COMMON-MODE INPUT VOLTAGE 

300 .---.--..---.---.---r-----, 
Vee· sv 
V1D • -1 V 

~ 2001--~--''+--+--+--+--+---+-l-l 

~ 
;; 
0 

~ 1001---+_,,~_..-+--+--+....~--t 
~ 

-20 -10 10 20 
Vic-Common-Mode Input Voltage- V 

FIGURE 10 

2.5V~~~~r-=J_ ____ _ =.J----i==ov 
-2.5V I I 

~tw 

INPUT PULSE FOR FIGURE 11 

PROPAGATION DELAY TIMES FROM STROBE INPUT 
vt 

FREE-AIR TEMPERATURE 

~ 20 
Vcc•SV ,, 

I: 18 See Figure 1--11---+---tl---+-__,l-'./'"-i _ 

';. ~PHLTs1P 
• 161---d--+--+-t--~;.c.+---+~ 

~ I!! 14 1---lt'-.....--+r----+r-_±:if---+-~-+-~ 
·ii I ...-1 
ei 12 IPLH(~ 
°i" 2 10 1---+--+--+--+--t,..c;-+--+--t 
i!jcn I...,, 
J ~ 

f _...vr 
!1i 
3 
fr 

4i....-L.-..L...-l.-.l.--'--...__.___, 
-75 -50 -25 0 25 50 75 100 125 

TA-Free-Air Temperatwe-"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 
low to high level. 
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TYPES SN55183, SN75183 
uuAi UitttHtNiiAi iiNt uiiivtiiS 

schematic (each driver) 
JORN DUAL·IN·LINE PACKAGE 

(TOP VIEW) 

DRIVER N0.2 

,..-----------JA'--~~~~~ ..... 
B A Y Z \ D c 

\~_A _____ e ____ c ___ v~_o ____ v _____ zJ, GND 

Resistor values shown are nominal and in ohms. 

'W· .. Vee bus 

DRIVER N0.1 

Y = ABeD 
positive logic: Z .. ABeD 

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

Supply voltage, Vee (see Note 1) 
Input voltage • . . . • . . • • • . . • • 
Duration of output short-circuit (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. 

7V 
5.5V 

1 s 
600mW 

-55°C to 125°C 
0°C to 70°C 

-65°C to 150°C 
300°C 
260°C 

3. For operation of SN55183 above 70°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information 
section, which starts on page 21. In the J package, these chips are glass-mounted. 

recommended operating conditions 

SN55183 SN75183 
UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
High-level output current, IQH -40 -40 mA 

Low-level output current, IQL 40 40 mA 

Operating free·air temperature, TA -55 125 0 70 oc 
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TYPES SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 

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

PARAMETER TEST CONDITIONS MIN TVPt 

V1H High-level input voltage 2 

V1L Low-level input voltage 

y V1H=2V, loH-=-0.8mA 2.4 
VoH High-level output voltage 

(AND) 
V1H=2V, loH -=-40mA 1.8 3.3 

VQL Low-level output voltage OUTPUT 
V1L = 0.8 V, loL = 32mA 0.2 

V1L = 0.8 V, loL .. 40mA 0.22 

VoH High-level output voltage z VIL= 0.8 V, IQH = -0.BmA 2.4 

(NANO) 
V1L = 0.8 V, loH "'-40mA 1.8 3.3 

VOL Low-level output voltage OUTPUT 
V1H = 2V, loL .. 32mA 0.2 

V1H•2V, loL-=40mA 0.22 

l1H High-level input current V1H=2.4V 

11 Input current at maximum input voltage V1H = 5.5 V 

l1L Low-level input current VIL"'0.4V 

ios Short-circuit output currents Vee= 5 v, TA .. 125°C -40 -100 

Ice Supply current (average per driver) 
Vee= 5 v, All inputs at 5 V, 

10 
No load 

t All typical values are at V cc .. 5 V, TA• 25°C. 

MAX 

0.8 

0.4 

0.4 

120 

2 

-4.8 

-120 

18 

§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, Vee= 5 V, TA= 25°e 

PARAMETER TEST CONDITIONS MIN TVP MAX 

tPLH 
Propagation delay time, 

8 12 
low-to-high-level V output AND 

tPHL 
Propagation delay time, gates 

12 18 
high-to-low-level Y output CL• 15pF, 

tPLH 
Propagation delay time, See Figure 14(a) 

6 12 
low-to-high-level Z output NANO 

tPHL 
Propagation delay time, gates 

6 8 
high-to-low-level Z output 

Propagation delay time, 

tPLH low-to-high-level 
Y output ZL • 100 n in series 

9 16 

differential output 

Propagation delay time 
with respect with 5000 pF, 

tPHL high-to-low-level 
to Z output See Figure 14(b) 

8 16 

differential output 
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PULSE 
GENERATOR 
(S..NottAI 

TYPES SN55183, SN75183 
iiuAi. iiirrEnEi~iiAi. iii\i t u RivERS 

PARAMETER MEASUREMENT INFORMATION 

INl'UT Vee •IV 

I Ct• 15 pP I I ~(SHNottBI 
I ~'-->--~~~ I I 
L-----I- _.. ".I' ~s';.· ~!1:~1 

'":" -= 
TEST CIRCUIT 

y 
OUTPUT 

z 
OUTPUT 

... ~~::· 
-.I trLH ,._ I •rHL .._ voH I I I -1----

1 1.5V 

I I vol 

I --.j tPLH 14= VoH 

z -r-\._. "v i ..v.::
OUTPUT I !\:___L'_~: __ 

---.i IPHL \4-- ------VOL 

VOLTAGE WAVEFORMS 

(a)-OUTPUTS Y AND Z 

PULSE 
GENERATOR 

(SH Nott Al 

TEST Cl RCUIT 

VOLTAGE WAVEFORMS 

(bl-DIFFERENTIAL OUTPUT 

NOTES: A. The pulse generator has the foll owing characteristics: Zo • 50 n, tr• 10 ns, tf • 10 ns, tw • 0.5 µs, PAR• 1 MHz. 

==j' 
Q) 
Cl 
«J ... 
0 
> 
"C 
0 
-5 
f! 

.l:! 

t 
> 

2.4 

2.2 

2.0 

1.8 

1.6 

1.4 

1.2 

1.0 

0.8 

0.6 

0.4 

B. CL Includes probe and jig capacitance. 
C. Waveforms are monitored on an oscilloscope with Rin > 1 Mn. 

FIGURE 14-PROPAGATION DELAY TIMES 

TYPICAL CHARACTERISTICS 

THRESHOLD VOLTAGE 
VS 

FREE-AIR TEMPERATURE 

Vcc=5 v 
Vo= 1.5 V 

VT .T 
IH min 

~ 

~ ~ "- NANO GATE 

AND GA T'E--=1 r:::::: t--....J 
--.; R ~ 

VrL max 
I l 

==j' 
Q) 
Cl 
«J ... 
0 
> 
!j 
c. ... 
::I 

0 
I 
:c 
0 
> 

3 

2 

HIGH-LEVEL OUTPUT VOLTAGE 
VS 

OUTPUT CURRENT 

1200 ft LOJ}D 
1r--~-1100 !2 LOAD 

I 

Vee =5 v 

t---"'k-1---1~--.--# 50 !2 LOAD--+------1 

TA= 125° C 

-75 -50 -25 0 25 50 75 100 125 -20 -40 -60 -80 -100-120-140-160 

TA-Free-Air Temperature-°C loH-Output Current-mA 

FIGURE 15 FIGURE 16 
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TYPES SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 

Cll c 
I 

Q) 

E 
i= 
> co 
iii 
0 
c 
0 

·.:; 
~ 
Cl co 
0. e 

0.. 

20 

15 

10 

5 

0 

TYPICAL CHARACTERISTICS 

DIFFERENTIAL OUTPUT VOLTAGE 
vs 

DIFFERENTIAL OUTPUT CURRENT 

Vcc=5V 

25 50 75 100 

loo-Differential Output Current-mA 

FIGURE 17 

PROPAGATION DELAY TIME OF 
DIFFERENTIAL OUTPUT 

VS 

FREE·AIR TEMPERATURE 

Vee= 5 v 
t- See Figure 14(b) 

'b._ tPLH 

125 

....... 
~ i---~ 

~ ..--: 
tPHL ~ ~ ~ 

3: 
E 
I c 
0 
·.:; 
co 

! 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

vcc=5V 

E 2 1---+---+~-+--+--F-+---+---+~_._"-+-__ 

0 
> .... 
::J c. .... 
::J 

0 

~ 
0 
> 

TA =-55°C 

0 ...___.____...~_.__...~..___.___.~_.__.___. 

240 

220 

200 

180 

160 

0 20 40 60 80 100 120 140 160 180 200 

IOL-Output Current-mA 

FIGURE 18 

TOTAL POWER DISSIPATION 
(BOTH DRIVERS) 

vs 
FREQUENCY 

Vee= 5 v 
t-No load 

Input: 3-volt square wave 
1-TA = 25°C 

z 
·~ 

140 
v 

i5 ... 
120 Q) 

~ 
0 

0.. 
100 

~ 

0 k' 

i---~ 

~ 80 

60 

-75 -50 -25 0 25 50 75 100 125 
40 

0.1 0.4 4 10 40 100 

TA-Free·Air Temperature-°C 

FIGURE 19 
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TYPES SN55182, SN75182, SN55183, SN75183 
ftll A I ft.IPPP .. Pa1 .. • a• .,.._..__•••-..,._ a ••m. -.-···---
UUffL u1rrcnc111 uu nc11c1vcn_, 1-\NU UHIVtH:i 

TYPICAL APPLICATION DATA 

INV 
INPUT 

Vcc•SV 

%SN55182 J r----- -1 
I I 

; I 
'--~~~..-~~~~e--'---a I 

0.002µF 
(See Note Al 

TWISTED 
PAIR 

OUTPUT 

.__ _ _,,1-R..;E;.;,,SP TIME CONT 

I 
I 

I GND I 
L--~ ___ J 

100 pF 

".J;csee Not• Bl 

NOTES: A. When the Inputs are open-circuited, the output will be high. A capacitor may be used for de isolation of the line-terminating resistor. 

At the frequency of operation, the impedance of the capacitor should be relatively small. 

Example: let f = 5 MHz 
C= 0.002µF 

1 1 

Zc = 2';fC '" 2n (5 X 106) (0.002 X 10-6) 

Zest< 1sn 
B. Use of a capacitor to control response time is optional. 

FIGURE 21-TRANSMISSION OF DIGITAL DATA OVER TWISTED-PAIR LINE 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

251 



FUTURE PRODUCTS 
TO BE ANNOUNCED 

• Meets EIA Standards RS-232C and 
RS-423A 

• Wide Supply Voltage Range ••• ±7.5 V 
to ±15 V 

• Low Supply Current ••• 4.5 mA Max 
per Channel 

• Wave Shaping with External Resistors 

• Inputs Compatible with TTL and CMOS 

• Outputs at High Impedance when Power 
Is Off 

• Positive- and Negative-Current Limiting 

• SN75156 is Dual Version in 8-Pin 
Package 

description 

TYPE SN75186 
QUADRUPLE LINE DRIVER 

J OR N PACKAGE 

(TOP VIEW) 

OCTOBER 1980 

Vee+ 1Y 2Y NC 3Y 4Y Vee-

1WS, 1A 2A 3WS, 3A 4A GND 
2WS 4WS 

NC-No lnterr!ll connection 

The SN75186 consists of two pairs of single-ended line drivers designed to meet the requirements of EIA Standards 
RS·232C and RS-423A, CCITT Recommendations V.10, V.28, and X.26, and Federal Standard FIPS 1030. This 
device maintains regulated high and low output levels of 5.5 volts and -5.5 volts, respectively, over a wide range of 
power supply voltages. A high output impedance is maintained without the use of an external blocking diode. The 
output transition time of each pair of drivers can be adjusted.from 1 microsecond to 100 microseconds by means of an 
P.Xternal resistor at the waveshaping (WS) pin. 

PRODUCT PREVIEW 
252 This document contains information 

on D product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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11 FUTURE PRODUCTS 
TD BE ANNOUNCl:D 

• Meets EIA Standard RS-423A 

TYPE SN75187 
QUADRUPLE LINE DRIVER 

OCTOBER 1980 

JORN PACKAGE 

• Operates From ±5-V Supplies Vee+ 4B 4A 4Y 3Y 3B 3A NC 

• Minimum Unloaded Output Voltage 
Of±4V 

• High-Impedance Output over ±6-V Common
Mode Range with Power Off (No external 
diode required) 

• Low Power Dissipation ••• 60 mW Max 
per Channel 

• Positive- and Negative-Current Limiting for 
Slew Rate Control Vee- 1A 18 1Y 2Y 2A 28 GND 

description 

The SN75187 is a single-ended line driver designed to meet the requirements of EIA Standard RS-423A. The 
unloaded output voltage is at least 4 volts and -4 volts for high and low levels, respectively, over the recommended 
ranges of supply voltage (±4.5 volts to ±5.5 volts) and temperature (0°C to 70°C). The fully loaded output voltages are 
greater than ±3.6 volts for the same conditions. The outputs maintain the high-impedance state when both power 
supplies are off over the common-mode input voltage range of -6 volts to 6 volts. Limiting is provided for both positive 
and negative currents to limit slew rates. 

PRODUCT PREVIEW 

This document contains information 
on a product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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• INTERFACE 
CiRCUiTS 

TYPE SN75188 
ili.iAilHi.ii'lt i.if\it DRIVER 

BULLETIN NO. DL-S 11874, SEPTEMBER 1973-REVISED JANUARY 1977 

• Meets Specifications of EIA RS-232C 

• Designed to be Interchangeable with Motorola 

JOAN 
DUAL-IN-LINE PACKAGE 

(TOP VIEW) 
MC1488 --~~~~~~~~~~~~~~~-

• Current-Limited Output ••• 10 mA Typical Vee+ 4B 4A 4Y 3B 3A 3Y 

• Power-Off Output Impedance ••• 300 n Min 

• Slew Rate Control by Load Capacitor 

• Flexible Supply Voltage Range 

• Input Compatible with Most TTL and DTL 
Circuits 

description 

Vee- 1A 2A 26 2Y GND 

positive logic: Y .. AS 

The SN75188 is a monolithic quadruple line driver 
designed to interface data terminal equipment with 
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 
75°C. FUNCTION TABLE 

schematic {each driverJ 
TO OTHER 
ORI VE RS 

A 
H 
L 
x 

B y 

H L 
x H 
L H 

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

TO OTHER 
DRIVERS 

300 

All resistor values shown 

are nominal and in ohms. 

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

Supply voltage Vee+ at (or below) 25°e free-air temperature (see Notes 1 and 2) 
Supply voltage Vee- at (or below) 25°C free-air temperature (see Notes 1 and 2) 
Input voltage range . . . . . . • . • • . . . • . • • • • . . . . . 
Output voltage range . . . . . . . • . . . . . • • . . . . . . . . 
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: N package 

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

15 v 
-15 v 

-15 V to 7 V 
-15Vto 15V 

1W 
0°C to 75°C 

-65°e to 175°C 
300°C 
260°C 

2. For operation above 25°C free-air temperature, refer to the Maximum Supply Voltage Curve, Figure 6, and the Dissipation 

Oerating Curves in the Thermal Information Section, which begins on page 21. In the J package, SN75188 chips are glass-mounted. 
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TYPE SN75188 
QUADRUPLE LINE DRIVER 
REVISED JANUARY 1977 

electrical characteristics over operating free-air temperature range, Vee+= 9 V, Vee-= -9 V 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS 
MIN TY Pt MAX 

(SEE NOTE 4) 

V1H High-level input voltage 1.9 

V1L Low-level input voltage 0.8 

Vee+= 9 v, 
6 7 

VoH High-level output voltage 
V1L •0.8V, Vee-· -9 v 

RL•3kn Vee+ .. 13.2 v, 
9 10.5 

Vee- .. -13.2 v 

Vee+= 9 v, 
-7 -6 

VoL Low-level output voltage 
V1H • 1.9 V, Vee- .. -9V 

RL .. 3 kn Vee+= 13.2 v, 
-10.5 -9 

Vee-= -13.2 v 

l1H High-level input current V1=5V 10 

l1L Low-level input current Vi= 0 -1 -1.6 

IQS(H) Short-circuit output current at high level • V1=0.8 v, Vo=O -6 -10 -12 

IQS(L) Short-circuit output current at low level • V1=1.9 v, Vo=O 6 10 12 

Output resistance, power off 
Vee+'"o, Vcc-•O, 

300 ro 
Vo .. -2V to2V 

Vee+'"9V, All inputs at 1.9 V 15 20 

No load All inputs at 0.8 V 4.5 6 
Vee+= 12 v, All inputs at 1.9 V 19 25 

Ice+ Supply current from Vee+ No load All inputs at 0.8 V 5.5 7 

Vee+= 15 v, All inputs at 1.9 V 34 
No load, 

TA .. 25°C All inputs at 0.8 V 12 

Vee- =-9 v, All inputs at 1.9 V -13 -17 

No load All inputs at 0.8 V -0.015 

Vee- .. -12 v, All inputs at 1.9 V -18 -23 

ice- Supply current from Vee- No load All inputs at 0.8 V -0.015 

Vcc- .. -15 v, All inputs at 1.9 V -34 
No load, 

TA= 25°C All inputs at 0.8 V -2.5 

Vee+"' 9V, Vcc-·-9V, 
333 

Po Total power dissipation 
No load 

Vee+· 12v, Vcc-·-12v, 
576 

No load 

t All typical values are at TA .. 25° C. 
•Not more than one output should be shorted at 11 time. 

UNIT 

v 
v 

v 

v 

µA 

mA 

mA 

mA 

n 

mA 

mA 

mW 

NOTE 4: The afgebralc convention, where the less positive (more negative) limit Is destgn11ted as minimum, Is used In this data sheet for logic 
voltage levels only, e.g., If -6 V Is a maximum, the tYPical value is 11 more negative voltagl'.I, 

switching characteristics, Vee+= 9 V, Vee-= -9 V, TA= 25°e 
PARAMETER TEST CONDITIONS MIN TVP MAX UNIT 

tPLH Propagation delay time, low-to-high-level output 220 350 ns 

tPHL Propagation delay time, high-to-low-level output RL • 3 kn, CL• 15pF, 100 175 ns 

tTLH Transition time, low-to-high-level outputf See Figure 1 55 100 ns 

tTHL Transition time, high-to-low-level outputT 45 75 ns 

tTLH Transition time, low-to·h igh-level output§ RL = 3 kn to 7 kn, CL .. 2500 pF, 2.5 µs 

tTHL Transition time, high-to-low-level output§ See Figure 1 3.0 µs 

:I: Measured between 10% and 90% points of output waveform. 
§Measured between +3 V and -3 V points on the output waveform (EI A RS·232C conditions) 
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TYPE SN75188 
uiiAuniiri.E i.ii1c uiiivcli 

PARAMETER MEASUREMENT INFORMATION 

INPUT 

o----------- OUTPUT 

____ .,, _______ -- - - -- 3 v 

I 
4tPHL 

----""""'' 90% I 

1.5V 

PULSE 
GENERATOR 
(See Note A) 

CL 
OUTPUT I J (See Note 8) 

TEST CIRCUIT 

I 1 
ti°HL~ 14-

VOLTAGE WAVEFORMS 

NOTE: A. The pulse generator has the following characteristics: tw • 0.5 µs, PAR• 1 MHz, Zo "'50 n. 
B. CL includes probe and jig capacitance. 

FIGURE 1-PROPAGATION AND TRANSITION TIMES 

TYPICAL CHARACTERISTICS 

:i
t 
~ 

VOLTAGE TRANSFER CHARACTERISTICS 

Vee+• 12 v. vee- • -12 v 

vey ·1 v ;e1- a19 j.H-+--+--+--i 

Vee+ • s v. vee- • -s v 

o>~ -3 t--+--+--+--+--+--i~t--+--+--i 
0 1'---t---1--1 

-61--+--+--+--+--+--i++-t--+--+--i 

-9 RL = 3 kl! -+--+--+--Hf-+-+--+--t 
_

12 
TA•25"C 

12 

1 9 
.!. 
~ 6 

'i 3 

8 0 

:L3 
IJ 
t: 
~ -6 

.Q-9 

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 
V1-lnput Voltage-V 

FIGURE2 

SHORT.CIRCUITOUTPUTCURRENT 
VS 

FREE·AIR TEMPERATURE 

t---. 
10Sfl) IVt = 1.9 V) -

vcc+•9V 
vcc-•-9V 
Vo•O 

IOSlHI IVI "'O.B VI 

r-
-12 

0 10 20 30 40 50 60 70 80 
TA-Free·Air Temperature-°C 

FIGURE4 

OUTPUT CURRENT 
vs 

OUTPUT VOLTAGE 

20 vee• •9V 
15 vec- • -9 V--ii----+----i--+---t--t 

TA•2s·c 
12 t----+-+--+:.-:..t.::::~-r-17 

1 81---+-+--*~-+--+--+---+-+--t 
I 

~ 41---+-..::-+-><--+--+---t--+---:l'--""1 

J Of---t--rf--+-=~.-::t-7!-"'1--t 
1-41---++-+----+--+--+-+--+-F""'l--t 

9-s 
-12H4-:~I-:':';:;-; 

-161---+--+---+~-+---+--+---i---t 

-20 .___...._.._____.__...___. _ _.____. _ _, 

-16 -12 -8 -4 12 16 

Vo-Output Voltage-V 

FIGURE3 

SLEW RATE 
vs 

LOAD CAPACITANCE 

1000 
~gll§§mlE~:J vec+•9V 

t--+><t·+++tttt--+-+-t+tttivec- • -9 v 
1--·~~.+Htttt--+-+-t+tttiAL•~ 

t--t-t+'kttttt--+-t-t-ttttt TA • 25"C 

~100§!11~~~~11 
1 a: 
I 

iii 10~••n• 
~ 
f-+-

1 .__.__ 

10 100 1000 10,000 

CL -Load e1111cit1nce-pf 

FIGURES 
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TYPE SN75188 
QUADRUPLE LINE DRIVER 

INPUT FROM 
TTL OR DTL 

THERMAL INFORMATION 
MAXIMUM SUPPLY VOLTAGE 

VS 

FREE-AIR TEMPERATURE 

14 f----1----1----1------+-~---'--i..:=-...ib:----1----I 
--t-

1 12 1----f----t---+---+----+----+---~~ 
CJ 
Cl 

!:! 0 10 1----+---+---+---+--+-__,f----lf----l 
> 
~ 8 l---+---+----+----+----+----+----1--~ 
0. 
::I 

~ 6 1----~--~--~--~-1----1--__,.____, 
+I u 
~ 4 l----+---+---+---+--+---+---f----1 

R L ~ 3 kn (from each output to ground) 0 .._ __ ..__ __ ..__ __ ..__ __ ..__ __ ..__ __ ,__ __ .____. 

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 Vee+ and Vee- leads will protect 
the SN75188 in the fault condition where the device outputs are 
shorted to± 15 V and the power supplies are at low voltage and 
provide low-impedance paths to ground. 

Vee+ 
OUTPUT---

±15V'----t 

SN75188 SN75188 

Vee+ 

I 
I 

~ 

Vee-

n---<-1\/\/\,-- OUTPUT TO MOS ---___ ! ________ ! ---~ ----, 
Vee+= 12 v 
Vee-=-12 v 

1kn -10VTOOV 

1okn 

-12V 

Vcc-1 
..L 
':" 

FIGURE 7-LOGIC TRANSLATOR APPLICATIONS FIGURE 8-POWER SUPPLY PROTECTION TO MEET 
POWER-OFF FAULT CONDITIONS OF 
EIA STANDARD RS·232C 
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I INTERFACE 
r1or111T~ ................. 

• Input Resistance ••• 3 kn to 7 kn 

• Input Signal Range ••• ±30 V 

• Fully Interchangeable with Mototola 
MC1489, MC1489A 

• Operates From Single 5-V Supply 

schematic (each receiver) 

RESPONSE 
CONTROL~~~~--~1w--+-~~.--~ 

SN75189 SN75189A 
R1 10 k 2 k 

Resistor values shown are nominal and In ohms. 

description 

TYPES SN75189, SN75189A 
ft II A ftftllftl P I 1a1P ftPftPH•P.,.ft 

uuHunurLc L111c nc1.ac1vcn., 
BULLETIN NO. DL-S 12035, SEPTEMBER 1973 - REVISED SEPTEMBER 1980 

• Built-in Input Hysteresis (Double Thresholds) 

• Response Control Provides: 
· Input Threshold Shifting 

Input Noise Filtering 

• Satisfies Requirements of EIA RS-232-C 

JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

4 3 
Vee 4A CONTROL 4V 3A CONTROL 3V 

1 1V 2A 2 2V GND 
CONTROL CONTROL 

positive logic: Y = A 

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 source can be connected between this terminal and ground to shift the input threshold voltage levels. An external 
capacitor can be connected between this terminal and ground to provide input noise filtering. 

absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 
Supply voltage, V cc (see Note 1) 
Input voltage • • • • • • • • • 
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: N package 

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

10V 
±30V 
20mA 

1W 
0°C to 75°C 

-65°C to 175°C 
300°C 
260°C 

2. For operation above 25°C free-air temperature, refer to Dissipation Oerating Curves In the Thermal Information section, which 
starts on page 21. In the J package, SN75189 and SN751B9A chips are glass-mounted. 

Copyright© 1980 by Texas Instruments Incorporated 
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TYPES SN75189, SN75189_A 
QUADRUPLE LINE RECEIVERS 

electrical characteristics over operating free-air temperature range, Vee= 5V ± 1%, (unless otherwise noted) 

TEST 
TEST CONDITIONSt 

SN75189 
PARAMETER 

TVPt FIGURE MIN MAX 

VT+ Positive-going threshold voltage 1 

VT- Negative-going threshold voltage 1 

VoH High-level output voltage 
Vi= 0.75 v, 

1 
Input open, 

VoL Low-level output voltage 1 V1 =3V, 

l1H High-level input current 2 
V1""'25V 

V1=3V 

llL Low-level input current 2 
Vi= -25 v 
V1 = -3 v 

ios Short-circuit output current 3 

Ice Supply current 2 V1 =5V, 

t All characteristics are measured with the response control terminal open. 
jAll typical values are at Vee= 5 V, TA= 25°C. 

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

PARAMETER 

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

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

tTLH Transition time, low-to-high-level output 

tTHL Transition time, high-to-low-level output 

TA• 25°C 1 1.5 

0.9 1.6 

TA .. 25°C 0.75 1.25 

0.65 1.25 

loH = -0.5mA 2.6 4 5 

loH = -0.5mA 2.6 4 5 

loL = 10 mA 0.2 0.45 

3.6 8.3 

0.43 

-3.6 -8.3 

1-0.43 

-3 
Outputs open 20 26 

TEST 

FIGURE 
TEST CONDITIONS 

CL=15pF, RL = 3.9 kn 

eL=15pF, AL= 390n 
4 

CL=15pF, AL= 3.9 kn 

CL=15pF, AL= 390n 

PARAMETER MEASUREMENT INFORMATION§ 
Vee loH 

VT.VI ~-{~~ ~ loL~ 
RESPONSE n 

,.. _____ c_o,,,,~ROL Vol VoH -=- RESPONSE 
CONTROL 

OPEN 

OPEN 

, u~C:~ 1 ! •c l•c\ l i l I 
OTHERw1sE I cc l 

Ice is tested for all four 
receivers simultaneously 

SPECIFIED -=--Ve -=- +Ve 

~ ~ 
FIGURE 1-VT+, VT-· VoH. Vot FIGURE 2-ltH· •tt• •cc 

PULSE 
GENERATOR 
(See Note Al 

Vee 

TEST CIRCUIT 

NOTES: A. The pulse generator has the following characteristics: Zout""' 50 n, tw .. 500 ns. 
B. CL includes probe and jig capacitance. C. All diodes are 1 N3064 or equivalent. 

FIGURE 4-SWITCHING TIMES 
§Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 

TEXAS INSTRUMENTS 
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SN75189A 

MIN TVPt MAX 
UNIT 

1.75 1.9 2.25 

1.55 2.25 
v 

0.75 0.97 1.25 v 
0.65 1.25 

2.6 4 5 

4 
v 

2.6 5 

0.2 0.45 v 
3.6 

0.43 

8.3 
mA 

-3.6 

-0.43 

-8.3 
mA 

-3 mA 

20 26 mA 

MIN TVP MAX UNIT 

25 85 

25 50 
ns 

120 175 

10 20 
ns 

d:-it· 
':" RESPONSE ':" 

CONTROL 
OPEN 

FIGURE 3-tos 
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0 
-3 

0 
-3 

Re•5k0 
Vc•5V 

VT-+ ~VT+ 

'---' t-

-2 -1 

Re =5k0 
Ve=5V 

~VT- ~rvr+ 

-1 

INPUT THRESHOLD VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

TYPES SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 

TYPICAL CHARACTERISTICS 

SN75189 
OUTPUT VOLTAGE vs INPUT VOLTAGE 

Re• 13k0 
Rb•oo Ve•5V 

Vr-+ Vr+ VT- I" ~ Vr+ 

1-i '--

0 

i-.o.....+ 

V1-lnput Voltage-V 

FIGURES 

SN75189A 

Re• 11 kn vec-sv 
Vc•-5V TA•2s

0
c 

See Figure 1 

Vr- ~ ~ ~ Vr+ 

f-.....__, 
2 3 4 5 

OUTPUT VOLTAGE vs INPUT VOLTAGE 

0 

Re}oo 

VT-A 

V1-lnput Voltage-V 
FIGURES 

Re· 11 kn Vce•SV 
Vc•-5V TA =2s

0
c 

See Figure 1 

•vT+ VT-~ ... VT+ 

2 3 4 

INPUT THRESHOLD VOLTAGE 
vs 

SUPPLY VOLTAGE 

5 

2
·
01r=::r::=c::::c=::i:=p11 

1.8 i--+---iSN75189A VT+-1--.+-~ 

1 1 l 
> 1

'
6 I I I f 1.4f--t--1-SN75189 VT--+--+-

~ Ur-+- _ T I I 
SN75189 VT+ I ~~ t---t---ll---+--S-..N_75189A 

1 0.6 l----1---l--4--~-"'---4---1f--I 

.s 0.4 l----+--t---t---11---+---l--+---I 

0.2 1---'--'---1---11---+---l--
TA • 250C 

o~_..__.___..__......_ ........ __. _ _._,_,, 
10 20 30 40 50 60 70 80 2 3 4 6 8 9 10 

TA-Free·Air Temperature-°C Vee-Supply Voltage-V 

AGURE7 RGURE8 
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TYPES SN75189. SN75189A 
QUADRUPLE LINE RECEIVERS 

=j' 
Cl) 

"C 

6 

5 

4 

.~ 3 
c.. 
~ 

~ 

~ 
\ 

TYPICAL CHARACTERISTICS 

~ 

SN75189 
NOISE REJECTION 

' Vee= s v 
TA= 25°C 
See Note 3 

I 
ll 

Cc= 300 pF 

~ I\~ 
i)' v 

f\1" 
Cc= 500 pF _j_~ ~ ]~ f\I\ f\ h f\ 1 

SN75189A 

NOISE REJECTION 

s,_..,.\..._... ............. ~~..........-~\..--~1~1~W~t,-=-~-~~p~...........,'""'" 

51--,l\r-t-+-H+Ht--i--f--H~~Pl'l+--ll-t--t+H-ttt 

I\ I~ 41---+-\-1-+-++++l--H\H-4-~~.\l+H-~-+-++1-H-H 

l I\~ ~ I\ Cc 100 pF r 1--Cc-!·=-,+-~-i!-PN;-H++hl--4d-~-4f'-----1:f.-+:+~l+N-~--~f.++,..._++1+1-H 
Cc= 10 pF tt ~ " ~ l_ ,.... 

2 

2 1 11fc = loo pF 

0 
10 

l r-. t-

il 11n 
Vcc=SVH-H+--+-~"44-++++~4--+-+-~™ 

TA= 25°C 
See Note 3 0 '---_..._-'--'-l..L..L.LU..-..&.-l-L-J...L.LJ.U----J'--1-...L-L..L.LJ...U 

40 100 400 1000 4000 10 000 10 

tw-Pulse Width-ns 
FIGURE 9 

10 

8 

6 

<( 4 
E 
.!. 2 c e 
:; 0 
(J .... s. -2 
c 

l -4 

-6 

-8 

-10 

Vee= s v 

INPUT CURRENT 
vs 

INPUT VOLTAGE 

Control open 
TA= 25°C 

)7 
V' 

/ 
17 

/ 
J:7' 

I/ 
)7 

~ 

40 100 400 1000 4000 10 000 

v 

tw-Pulse Width-ns 
FIGURE 10 

/ 

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

V1-lnput Voltage-V 

FIGURE 11 

NOTE 3: This figure shows the maximum 11mplitude of 11 positive·golng pulse th11t, st11rting from zero volts, will not c11use 11 ch11nge of the 
output level. 
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TYPES SN75207, SN752078, SN75208, SN752088 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 

OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 

• Plug-in Replacement for SN75107A, 
SN751078,SN75108A,SN751088 
with Improved Characteristics 

• ± 10 mV Guaranteed Input Sensitivity 

• TTL Compatible 

• Standard Supply Voltages ••• ±5 V 

• Differential Input Common-Mode 
Voltage Range of ± 3 V 

• Strobe Inputs for Channel Selection 

• '207 and '2078 Have Totem-Pole Outputs 

• '208 and '2088 Have Open-Collector Outputs 

• "8" Versions Have Diode-Protected Input 
Stage for Power-Off Condition 

• Sense Amplifier for MOS Memories 

• Dual Comparator 

• High-Sensitivity Line Receiver 

description 

The SN75207, SN752078, SN75208, and SN752088 
are pin-for-pin replacements for the SN75107 A, 
SN751078, SN75108A, and SN751088, respectively. 
The improved input sensitivity makes them more 
suitable for MOS memory sense amplifiers and can 
result in faster memory cycles. Improved sensitivity 
also makes them more useful in line receiver 
applications by allowing use of longer transmission 
line lengths. The '207 and '2078 each features a 
TTL-compatible active-pull-up output. The '208 and 
'2088 each features an open-collector output that 
permits wired-AND logic connections with similar 
output configurations. These devices are designed for 
operation from 0°e to 70°e and are available in the 
ceramic dual-in-line (J) package or in the plastic 
dual-in-line (N) package. 

BULLETIN NO. DL·S 11793,JULY 1973-REVISED JANUARY 1977 

JORN 
DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

INPUT INPUT OUTPUT STROBE 
Vee+ Vee- 2A 2B NC 2Y 2G 

INPUT INPUT NC OUTPUT STROBESTROBE GND 
1A 18 1Y lG S 

NC-No internal connection 

FUNCTION TABLE 

DIFFERENTIAL 

INPUTS STROBES OUTPUT 

A·B G s y 

V10;;.1omv x x H 

x L H 

-lOmV<V10<10mV L x H 

H H Indeterminate 

x L H 

V10 .;;;-lOmV L x H 

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

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 Vee+ power supplies and may be operated with some of the 
Vee+ 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 INPUT 

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, '2078, '208, and '2088 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. De 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 de 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) 

Vcc+·.:.<1:.....4~) --41-----e.--.... --4.__----•----_,...,_ _ _.. - - - - -., 
1 k 1 k 400 

4.Bk 

760 

'• 
1.6k 120:: 

'I 

... ....----+ __ _. I 

... ~ J 
r
_ ... _-f 

I "&.. 
L-~ .. },._ I (4. 9) OU~UT 

'----+----e---t--(5_. 8_l STROBE 
G 

----+-----' r------- -, 
I 4.25k I 
I COMMON l 
I ~~~E~~~RS I 
L------- _J 

Vcc-~1_1J~l~ __ ._ ___ ..._._--e,_---411---+--------e .__._-+-('--'61'-STR~BE 

TO OTHER RECEIVER 

• R = 1 kn for '207 and '2078, 750 n for '208 and '2088. 

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 '2078 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, SN75207B, SN75208, SN75208B 
n11a1 l'ra1l'r a ••n• 1r1rn~ rnn ••n~ ••r••nn1r~ 
UUHL '1(;.111'1 .. n1w1.-L11 ...... ~ I Ull •••u~ IWILIWIUlllL~ 

OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 

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

Supply voltage V cc+ (see Note 1} 
Supply voltage Vee- ••••• 
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) 

Supply voltage V CC+ 
Supply voltage V CC-
Low-level output current, IQL • 
Differential input voltage, V1 D (see Note 5) 
Common-mode input voltage, V1c (see Notes 5 and 6) • 
Input voltage range, any differential input to ground (see Note 5) 
Operating free-air temperature, TA • • • • . • • • • • • • 

MIN 
4.75 

-4.75 

-st 
_3t 
_5t 

0 

NOM 
5 

-5 

.7V 
-7V 
±6V 
±5 v 

5.5 v 
. 600 mW 

0°C to 70°C 
-65°Cto 150°C 

MAX UNIT 
5.25 v 

-5.25 v 
-16 mA 

5 v 
3 v 
3 v 

70 oc 
tThe algebraic convention, where the less positive (more negative) limit Is designated as minimum, is used in this data sheet for !ogle voltage 
levels only. 

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

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

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

4. 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. 

6. The recommended combinations of input voltages fall 
within the shaded area of the figure at the right. 

6. The common-mode voltage may be as low as -4 V 
provided that the more positive of the two inputs 
Is not more negative than -3 V. 

RECOMMENDED COMBINATIONS 
OF INPUT VOLTAGES 

0 

-1 

-2 

-3 
-4 

-5 
-5 -4 -3 -2 -1 0 2 3 
lnput-8-to-Ground Voltage-V 
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TYPES SN75207, SN75207B, SN75208, SN75208B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 

definition of input logic levelst 

VmH High-level input voltage between differential inputs 

Viol Low-level input voltage between differential inputs 

V1H(S) High-level input voltage at strobe inputs 

V1L(S) Low-level input voltage at strobe inputs 

MIN MAX UNIT 

0.01 5 v 
-5 -O.Q1 v 

2 5.5 v 
0 0.8 v 

tThe elgebraic convention, where the more positive (less negative) limit is designated maximum, is used In this date sheet with logic Input 
voltage levels only. 

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

'207, '2078 '208, '2088 
PARAMETER TEST CONDITIONS:!: 

MIN TYP§ MAX MIN TYP§ MAX 

High-level A Vio = 5 V 30 75 
l1H input current 7 Vee±= MAX 

V10=-5V 30 75 

Low-level A Vio = -5 V -10 
l1L input current 

f----1 Vee± .. MAX 
8 Vio = 5 V -10 

High-level input current Vee±= MAX, V1H(S) = 2.4 V 40 
l1H 

into 1G or 2G Vee±= MAX, V1H(S) =MAX Vee+ 1 

l1L 
Low-level input current 

Vee±"' MAX, V1us1 = 0.4 v -1.6 
into 1G or 2G 

l1H 
High-level input Vee±= MAX, V1H(S) "'2.4 V 80 

current into S Vee±= MAX, V1H(SI =MAX Vee+ 2 

l1L 
Low-level input 

Vee±= MAX, V1L(S) = 0.4 V -3.2 
current into S 

VoH High-level output voltage 
Vee±= MIN, V1L(S) = 0.8 V, V1DH = 10 mV, 

2.4 
IQH = -400 µA, Vic= -3 v to 3 v 

VoL Low-level output voltage 
Vee±= MIN, V1H(SI = 2 V, VIDL • -10 mV, 

0.4 
loL = 16 mA, Vic= -3 v to 3 v 

IOH High-level output current Vee±= MIN, VoH =MAX Vee+ 

los 
Short-circuit 

output current11 
Vee±= MAX -18 -70 

iccH~ 
Supply current from 

Vee±= MAX, TA= 25°C 18 30 
Vee+. outputs high 

lccH-
Supply current from 

Vee±= MAX, TA= 25°C -8.4 -15 
Vee-. outputs high 

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

§All typical values are at Vee+= 5 V, Vee- .. -5 V, TA• 25°C. 
11 Not more than one output should be shorted at a time. 

switching characteristics, Vee+= 5 V, Vee-= -5 V, TA= 25°C 

PARAMETER TEST CONDITIONS 
'207, '2078 

MIN TYP MAX 

tPLH(D) 
Propagation delay time, low-to-high-level output, 

35 
from differential inputs A and B 

tPHL(D) 
Propagation delay time, high-to-low-level output, 

20 
from differential inputs A and B Rv· 470 n. CL• 15 pF. 

tPLH(S) 
Propagation delay time, low-to-high-level output, See Figure 1 

17 
from strobe input G or S 

tPHL(S) 
Propagation delay time, high-to-low-level output, 

17 from strobe input G or S 

TEXAS INSTRUMENTS 
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30 75 

30 75 

-10 

-10 

40 

1 

-1.6 

80 

2 

-3.2 

0.4 

250 

18 30 

-8.4 -15 

'208, '2088 

MIN TYP MAX 

35 

20 

17 

17 

UNIT 

µA 

µA 

µA 

mA 

mA 

µA 

mA 

mA 

v 

v 

µA 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 



PULSE 
GENERATOR 
(See Note Al 

+40mV 

INPUT 

B 
ov 

3V 

STROBE 
INPUT 
GorS 

VoH 
OUTPUT 

y 

+10mV 

10mV 

I 

TYPES SN75207, SN752078, SN75208, SN752088 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 

OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 

PARAMETER MEASUREMENT INFORMATION 

Vcc-
r ______ l ______ l 

- ____ ,A~I~ I OUTPUT 

I 1V 
I SN75207 15 pf 

-= 1G 2G 

STROBE son 
INPUT 

(See Note Bl 

PULSE 
GENERATOR 

(See Note Al 

TEST CIRCUIT 

10mV 

I 
I 
I 
I 
I __ _J 

Vee+ 

-= 

41on 

41on 

(See Note Cl 

-: (SeeNottD) 

OUTPUT 

CL 

}:'' -=See Note Cl 

40mV 

I 
f+-tw1~ tw2 

I I 3V 

I I 1.5 v 
I -1 __l_ __ QV tPHL(D)~ 

I 
-.i 

1.5 v 1.5 v 
VoL 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generators have the following characteristics: Zout"' 50 0, tr< 5 ns, tf < 5 ns, tw1 • 500 ns with PAA• 1 MHz, 
tw2,. 1 µs with PAA= 500 kHz. 

B. Strobe input pulse is applied to Strobe 1G when inputs 1A-1B are being tested, to Strobes when inputs 1A-18 or 2A·2B are 
being tested, and to Strobe 2G when inputs 2A-2B are being tested. 

C. CL includes probe and jig capacitance, 
D. All diodes are 1 N916. 

FIGURE 1-PROPAGATION DELAY TIMES 
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TYPES SN75207, SN75207B, SN75208, SN75208B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 

TYPICAL APPLICATION DATA 

STROBES 

----, 
INPUT 
FROM 
TTL 

SN75361A 
or 

SN75452B 

MOS MEMORY 

TO 

DUMMY 

LINE 
(e.g. TMS 1103 -= 
DYNAMIC RAM) Vref 

ADJUSTMENT 

I 
I 

I 
112 ·201. ·2010 I 

or 
I 112·208, ·2080 I 
L _____ _J 

, ______ ____ 1 \__ __/ 

v -v-- \ -----'/ v 

RT=¥ 

DATA INPUT: 

c 
INHIBIT D 

DRIVE 

DRIVER 1 

LOCATION 1 

MEMORY SENSE 

FIGURE 2-MOS MEMORY SENSE AMPLIFIER 

RECEIVER 1 

STROBES 

A 
B 

c 
D 

RECEIVER 2 

y -v 

STROBES TRANSMISSION LINE HAVING 
CHARACTERISTIC IMPEDANCE Zo 

LOCATION 2 

DRIVER 3 DRIVER 4 

A 

B 

c 
D 

LOCATION 3 LOCATION 4 

Receivers are '207, '2078, '208, or '2088; drivers are SN55109A, SN75109A, SN5511 OA, SN7511 OA, 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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II TYPE uA9636AC 
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• Meets EIA Standards RS-423, RS-232C, and 
Federal Standard 1030 

• Slew Rate Control 

• Output Short-Circuit-Current Limiting 

• Wide Supply Voltage Range 

• 8-Pin Dual-In-Line Package 

• Designed to be Interchangeable With 
Fairchild 9636A 

description 

BULLETIN NO. DL·S 12774, OCTOBER 1980 

JG OR P DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

Vee+ 1Y 2v 

WAVE-SHAPE 1A 2A GND 
CONTROL 

The uA9636AC is a dual single-ended line driver designed to meet EIA Standards RS-423, RS-232C, and Federal 
Standard 1030. The slew rates of both amplifiers are controlled by a single external resistor, Rws. connected between 
the wave-shape-control terminal and ground. Output current limiting is provided. Inputs are compatible with TTL and 
CMOS and are diode-protected against negative transients. This device operates from ±12 volts and is supplied in an 

8-pin dual-in-line package. 

The uA9636AC is characterized for operation from Q°C to 70°C. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

Vee+ 

OUTPUT 

Copyright© 1980 by Texas Instruments Incorporated 
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TYPE uA9636AC 
DUAL LINE DRIVERS WITH ADJUSTABLE SLEW RATE 

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

Positive supply voltage range, Vee+ (see Note 1) . . . . . . . • . . . • . . . . . . . . . . • . . . . . • . . . • . Vee- to 15 V 
Negative supply 'voltage range, V cc- . . . . . • . . . • . . . . . . • • . . . • • . . . . . . . . . . . . . • . . . . . 0.5 V to -15 V 
Output voltage . • . • . . • • . • . • . . . . . . • • • . • • • • • • . • . • • . . • • • • • . • • • • • • • • . • • . • • • . • • • • • ±15 V 
Output current . • • . . . • . . . . . • • • • • • • • . • . . • . • . • • . • • • • . . . • • . • • • . • • • • • . . • • • • • • • • ±150 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): JG package • • . • • • • • 825 mW 

P package • • • • • • • • 1000 mW 
Operating free-air temperature range • • . • • • . • . • . . • . • . • • • • • • • • • • . • • . • • • • • . • • • • • • • . 0°C to 70°C 
Storage temperature range . . . . . • . . . . • • • . . . • . . . . . • . • . • . . . . . • . • • • • • • • • . • • • . . -65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: JG package • • • • • • • • • • • • • • • • . • • . • 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: P package • • • • • • • . • • • • . • • • • . • • • • 260°C 

NOTES: 1. All voltage values are with respect to the network ground terminal. 
2. For oper.atlon above 25°C free-air temperature, derate at the rate of 6.6 mWfC for the JG package and 8.0 mwf C for the 

P package. 

recommended operating conditions 

MIN 

Positive supply voltage, V cc+ 10.8 

Negative supply voltage, Vee- -10.8 

Operating free-air temperature, TA 0 

Wave-shaping resistor, Rws 10 

electrical characteristir.s over recommended range of free-air temperature, supply voltage, 
and wave-shaping resistance (unless otherwise noted) 

MIN 

NOM MAX 

12 13.2 

-12 -13.2 

70 

1000 

TV Pt MAX 
PARAMETER TEST CONDITIONS 

(See Note 3) 

V1H High-level input voltage 2 

V1L Low-level input voltage 0.8 

V1K Input clamp voltage l1=-15mA --1.1 -1.5 

RL .. co 5 5.6 6 

VoH High-level output voltage V1=0.8 V RL = 3 kn to ground 5 5.6 6 

RL = 450 n to ground 4 5.4 6 

RL =co -6 -5.7 -5 

VoL Low-level output voltage V1=2V RL = 3 kn to ground -6 -5.6 -5 

RL = 450 n to ground -6 -5.4 -4 

l1H High-level input current 
V1 = 2.4 v 10 

V1 = 5.5 V 100 

l1L Low-level input current V1 =0.4 v -20 -80 

lo Output current (power off) Vee±= o, Vo=±6V ±100 

ios Short-circuit output current:!: 
V1=2V 15 25 150 

V1 =OV -15 -40 -150 

ro output resistance RL=450n 25 50 

Ice+ Positive supply current 
Vee= ±12 v, V1=0V, 

13 18 
Rws = 100 kn, Output open 

Ice- Negative supply current 
Vee= ±12 v, 
Rws= 100 kn, 

V1•0V, 

Output open 
-13 -18 

t All typical values are at V CC ± 12 V, TA = 25° C. 
:I: Not more than one output should be shorted to ground at a time, and dur21tlon of the short-circuit should not exceed one-second. 

UNIT 

v 
v 
oc 

kn 

UNIT 

v 
v 
v 

v 

v 

µA 

µA 

µA 

mA 

n 

mA 

mA 

NOTE 3: The algebr21lc convention, where the less-positive (more-negative) limit Is designated as minimum, Is used In this data sheet for logic 
voltage levels, e.g., when -5 V is the maximum, the minimum is a more-negative voltage. 
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TYPE uA9636A~ 
DUAL LINE DRIVERS WITH ADJUSTABLE SLEW RATE 

switching characteristics, Vee±= 12 V, TA= 25°C, see figure 1 

tTLH 

tTHL 

PARAMETER TEST CONDITIONS MIN TYP MAX 

Rws·10kn 0.8 1.1 1.4 

Transition time, low-to-high-level output 
RL .. 45on, Rws • 100 kn 8 11 14 

CL• 30pF Rws • 500 kn 40 55 70 

Rws·1Mn 80 110 140 

Rws'"10kn 0.8 1.1 1.4 

RL•450n, Rws -100 kn 8 11 14 
Transition time, high-to-low-level output 

CL .. 30pF Rws = 500 kn 40 55 70 

Rws-1 Mn 80 110 140 

PARAMETER MEASUREMENT INFORMATION 

Vee+ 

Vee-

TEST CIRCUIT 

CL= 
30pF 
(See Note a) 

OUTPUT 
---VoH 

I 
-,:...;=_..:.:10:.:.%~-I---- VQL 

~ 14-trLH 
I I 

VOLTAGE WAVEFORMS 

UNIT 

#JS 

#JS 

NOTES: a. CL Includes probe and Jig capacitance. 
b. The input pulse is supplied by a generator having the following characteristics: tr<; 10 ns, tf • 10 ns, Zout • 50 n, PA A• 1 kHz, 

duty cycle• 10%. 

12V 

-12V 

FIGURE 1 - TRANSITION TIMES 

TYPICAL APPLICATION DATA 

TWISTED PAIR 
OR 

FLAT CABLE 

FIGURE 2- RS-423 SYSTEM APPLICATION 
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TYPE uA9636AC 
DUAL LINE DRIVERS WITH ADJUSTABLE SLEW RATE 

> 
I 

12 

10 

! 4 i 2 

6 -2 
> -4 

-6 

-8 

50 

40 

~ 30 

I 20 

I 10 

d 0 

j-10 

I -20 
c 
- -30 

-40 

-50 

OUTPUT VOLTAGE 
vs 

INPUT VOLTAGE 

t-V~et}t1tv 
Rws· 1ookn 

t- RL •4500 

TA•10°c 

TA•2s0 c +--p 

0 0.4 0.8 1.2 

TA·o·c 

1.6 
V1 - Input Voltage -V 

FIGURE3 

OUTPUT CURRENT 
vs 

OUTPUT VOLTAGE 
(POWER ON) 

vJetJ±1lv 
t-Rws• 1ookn 
t-T.A • 25°C 

_L~ [ 

1 \_vi• 2V 

[ 
II 

J 

1 Le V1 •OV I 
J 

INPUT CURRENT 
vs 

INPUT VOLTAGE 
250 ,. "T J' 

200 1-~~~1:1~2k~.-+-~-T_.A ___ o.1...·c-:-4r~l-IH-I 
150 t--+--+-~--+-+-........,,_._-+---+ftH 

1 100 t---1---+-~--+-+--.... 2_s·~cf---+-"-~IH-I I 
50 

1o·c~ 

d l-~~·-..... f--il;IJ:,,,...+-+-+-+-4---+u-~ 

j -50 I- tt=. 
I -100 1--4-1»4---~ c I -+---+-+--1---+---l 

-150 v-;s•c 

i;:f10°c 
-200 l--.+#114---+--+-1--l--1--1--1----l 

-250 L-..UUU---1..--1-L-..L-....J...-L.....L--I 
-2 -1 0 1 2 3 4 5 6 7 8 
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• !!\.!T~~!=AC~ CIRCUITS 

e Meets EIA Standards RS-422A and RS-423A 

• Meets Federal Standards 1020 and 1030 

• Operates from Single 5-V Power Supply 

• Wide Common-Mode Input Voltage Range 

• High Input Impedance 

• TTL-Compatible Outputs 

• High-Speed Schottky Circuitry 

• 8-Pin Dual-In-Line Package 

TVP~ ~A9537AG 
DUAL DIFFERENTIAL LINE RECEIVER 

BULLETIN NO. DL-S 12775, SEPTEMBER 1980 

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

1 2 
NON· 1 NON· 2 
INV INV INV INV 

INPUT INPUT INPUT INPUT 

Vee 1 2 GND 
OUTPUT OUTPUT 

description 

The uA9637AC is a dual differential line receiver designed to meet EIA standards RS-422A and RS-423A. It utilizes 
Schottkyt circuitry and has TTL-compatible outputs. The inputs are compatible with either a single-ended or a 
differential-line system. This device operates from a single 5-volt power supply and is supplied in an 8-pin dual-in-line 
package. 

The uA9637AC is characterized for operation from 0°C to 70°C. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

Vee 

CURRENT 
SOURCE 

TYPICAL OF ALL OUTPUTS 

~~~~~--'11.-~-Vcc 

50 n NOM 

Copyright© 1980 by Texas Instruments Incorporated 
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t Integrated Schottky-Barrier diode-
clamped transistor is patented by Texas 
Instruments. U.S. Patent Number 
3,463,975. 
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TYPE uA9637AC 
DUAL DIFFERENTIAL LINE RECEIVER 

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

Supply voltage range, V CC (see Note 1) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • -0.5 V to 7 V 
Input voltage ••••••..••••••••••.•.•.•• , • • • . • . . . . • . • • . . . . • • • . . • • • • • • . • • • . • • • • • ±15 V 
Differential input voltage (see Note 2) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ±15 V 
Output voltage (see Note 1) , •••• , ••••••• , • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • -0.5 V to 5.5 V 
Low-level output current • , •••••••••••••••••••••••••• , , ••••• , •••••••••••• , • • • • • • 50 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): 

JG package • • • • • • • • • • • • • • 825 mA 
P package • • • • • • • • • • • • • • • 1000 mA 

Operating free-air temperature range •••••••••••••••••••••••••••••••••••••••••• , • 0°C to 70°C 
Storage temperature range ••••••••• , ••••••••••• , •• , •••••••••••• , , , , •• , , • • • -65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: JG package ••• , ••••••••••••• , • • 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: P package • • • • • • • • • • • • • • • • • • • • • 260°C 

NOTES: 1. All voltage values, except differentlal-lnput voltage, are with respect to the network ground terminal. 
2. Differential-input voltage is measured at the non inverting input with respect to the corresponding Inverting input. 
3. For operation above 25° C free-air temperature, derate the JG package to 528 mW at 70° Cat the rate of 6.6 mW/°C and the P 

package to 640 mW at 70°C at the rate of 8.0 mW. In the JG package, uA9637AC chips are glass-mounted. 

recommended operating conditions 
MIN NOM MAX UNIT 

Supply voltage, Vee 4.75 5 5.25 v 
Common-mode input voltage, V1c ±7 v 
Operating free-air temperature, TA 0 25 70 oc 

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

MIN TY Pt MAX 
PARAMETER TEST CONDITIONS 

See Note 4 
UNIT 

Threshold voltage (VT+ and VT_) 
-0.2 0.2 

VT See Note 5 -0.4 0.4 v 

VT+-VT- Hysteresis 70 mV 

VoH High-level output voltage V10 = 0.2 V, lo=-1 mA 2.5 3.5 v 
VoL Low-level output voltage V10 = -0.2V, lo= 20 mA 0.35 0.5 v 

V CC = 0 to 5.5 V, l V1=10 v 1.1 3.25 
11 Input current mA 

See Note 6 l V1 =-10V -1.6 -3.25 

ios Short-circuit input current* Vo=O. V10=0.2V -40 -75 -too mA 

Ice Supply current V10 = -0.5 V, No load 35 50 mA 

t All typical values are at V CC= 5 V, TA= 25u C. 
*only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTES: 4. The algebraic convention, where the less-positive (more-negative) limit Is designated as minimum, Is used In this data sheet for 
threshold levels only. 

5. The expanded threshold parameter ls tested with a 500-!l resistor In series with each input. 
6. The Input not under test ls grounded. 

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

PARAMETER TEST CONDITION MIN TYP MAX UNIT 

tPLH Propagation delay time, low-to-high-level output 15 25 ns 

tPHL Propagation delay time, high-to-low-level output CL=30pF, See Figure 1 13 25 ns 
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TVDC nl\01:42'71U~ ......................... ~ .... 
DUAL DIFFERENTIAL LINE RECEIVER 

PARAMETER MEASUREMENT INFORMATION 
Vee+ OUTPUT 

INPUT 50% 
(see Note B) I 

-0.5V I I 

~tPLH 
I 

I 
~tPHL 

OUTPUT /1-•v 1.sv\ 

TEST CIRCUIT VOLTAGE WAVEFORM 

NOTES: A. CL Includes probe and jig capacitance. 
B. The Input pulse Is supplied by a generator having the following characteristics: tr c;;; 5 ns, tf = 5 ns, PRR = 5 MHz, duty cycle,. 10%. 
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FIGURE 4-RS-422A SYSTEM APPLICATIONS 
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INTERFACE 
CIRCUITS 

TYPE uA9638C 
DUAL HIGH-SPEED DIFFERENTIAL LINE DRIVER 

• Meets EIA Standard RS-422A 

• Operates From a Single 5-V Supply 

• TTL and CMOS Input Compatibility 

• Output Short-Circuit Protection 

• Schottky Circuitry 

• Designed to be Interchangeable with 
Fairchild 9638 

description 

The uA9638C is a dual high-speed differential line 
driver designed to meet EIA Standard RS-422A. The 
inputs are TTL· and CMOS-compatible and have 
input clamp diodes. Schottky-diode-clamped 
transistorst are used to minimize propagation delay 
time. This device operates from a single 5-volt power 
supply and is supplied in an 8-pin dual-in-line package. 

The uA9638C is characterized for operation from 
0°C to 70°C. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

BULLETIN NO. DL·S 12780, OCTOBER 1980 

JG OR P DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

1Y 1Z 2Y 2Z 

Vee 1A 

logic 

2A GND 

Y=A 

Z=A 

TYPICAL OF ALL OUTPUTS 

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

Supply voltage range, V cc (see Note 1) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • -0.5 V to 7 V 
Input voltage range • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • -0.5 V to 7 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): • • • • • • • • • • • • • • • • 800 mW 
Operating free-air temperature range • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0°C to 70°C 
Storage temperature range • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • -65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 30 seconds: JG package • • • • • • • • • • • • • • • • • • • • • 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: P package • • • • • • • • • • • • • • • • • • • • • • 260°C 

NOTES: 1. Voltage values except dlfferentlal output voltages are with respect to the network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Oeratlng Table. 

Copyright © 1980 by Texas Instruments l ncorporated 
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PACKAGE 

JG (Glass-Mounted Chip) 
p 

recommended operating conditions 

Supply voltage, Vee 

High-level output current, loH 

Low-level output current, loL 

Operating free-air temperature, TA 

TYPE uA9638C 
DUAL HIGH-SPEED DIFFERENTIAL LINE DRIVER 

DISSIPATION DERATING TABLE 

POWER 

RATING 

800mW 

BOO mW 

DE RATING 

FACTOR 

6.6mW7e 

8.0mWfe 

ABOVE 

TA 

MIN 

4.75 

0 

29°C 

50°e 

NOM 

5 

MAX UNIT 

5.25 v 

-50 mA 

50 mA 

70 oe 

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

PARAMETER TEST eONDITIONSt MIN TV Pt MAX UNIT 

V1H High-level input voltage 2 v 

V1L Low-level input voltage 0.8 v 

V1K Input clamp voltage Vee= 4.75 v, l1=-18mA -1 -1.2 v 

VoH High level output voltage 
vcc=4.75 v, V1H •2V, loH =-10mA 2.5 3.5 

loH a-40mA 2 
v 

V1L .. 0.8 V 

Vol Low-level output voltage 
Vcc=4.75V, V1H'" 2 V, V1L =0.8V, 

0.5 v 
loL =40mA 

IV001I Differential output voltage Vee= 5.25 v, lo=O 2voo2 v 

IV002I Differential output voltage 2 v 

.AIVool 
Change in magnitude of+ 

±0.4 v 
differential output voltage 

Voe Common-mode output voltage§ 
Vee= 4.75 v to 5.25 v, RL = 100 n, See Figure 1 

3 v 

.AIVocl 
Change in magnitude ot+ 

±0.4 v 
common-mode output voltage 

Vo=6V 0.1 100 

lo Output current with power off Vcc=o, Vo =-0.25 V -0.1 -100 µA 

Vo =-0.25 v to 6 v ±100 

11 Input current Vee= 5.25 v, v, = 5.5 v 50 µA 

l1H High-level input current Vee= 5.25 v, V1=2.7 V 25 µA 

IJL Low-level input current Vee= 5.25 v, V1•0.5 V -200 µA 

las Short-circuit output current'il Vee= 5.25 v, -50 -150 mA 

Ice Supply current (all drivers) Vee= 5.25 v, No load, All inputs at 0 V 45 65 mA 

t All typical values are at Vee• 5 V and TA• 25°e. 
+.A IV oo I and A IV oe I are the changes In magnitude of Voe and Voe. respectively, that occur when the Input Is changed from a high level to a 

low level. 
§In EIA Standard RS-422A, Voe. which Is the average of the two output voltages with respect to ground, Is called output offset voltage, Vos· 
•Only one output at a time should be shorted and duration of the short-circuit should not exceed one second. 
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TYPE uA9638C 
DUAL HIGH-SPEED DIFFERENTIAL LINE DRIVER 

switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER TEST CONDITION 

too 
tTO 

GENERATOR 
(See Note A) 

Differential-output delay time 

Differential-output transition time 
CL•15pF, RL• 1000, 

See Figure 2 
Skew 

PARAMETER MEASUREMENT INFORMATION 

son 

t son 

Voo2 toe son 

FIGURE 1- DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 

-----------V OUTPUT 

RL • 
10012 

.__----------z OUTPUT 
CL• 1S pf 
(See Note Bl 

DIFFERENTIAL 
OUTPUT 

MIN TVP MAX UNIT 

10 15 ns 

10 15 ns 

1 ns 

V OUTPUT --------.---- --VoH 

-----!SO~ Sk:% : ' VOL 
-Skrrw vn~ 

-----------: . .V--: VOH 
z OUTPUT \so% 50%,,* 

· ----VOL 

TEST CIRCUIT VOLTAGE WAVEFORM 

NOTES: a. The Input pulse generator has the following characteristics: ZouT • 50 n, PAR• SOO kHz, tw • 100 ns, tr•< 5 ns. 
b. CL includes probe and jig capacitance. 

FIGURE 2 - SWITCHING TIMES 
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introduction 

LINE CIRCUITS 
APPLICATION INFORMATION 

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 

B. 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 

E. Bit rate and pulse duration (bit rate= _;_d ) peno 

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. 
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LINE CIRCUITS 
APPLICATION INFORMATION 

INDEX TO APPLICATION TOPICS 

Interfacing to IEEE Standard 488 GPIB • • • • • • . . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 14 
EIA Standards • • • • • . • • . • • • • • • • • • • • • • • • • • • • • • • . • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • 16 
Party-line system for quadruple bus transceivers . . . . . . . . . • . • • . • • . • • • • • • . • • • • • • • • • • • • • • • • • • 42 
Party-line operation for drivers with 3-state outputs • • . . • . . • • . . • . • . • . • . . . . . . • • • • . • • • • • • • . • • 48 
Basic balanced-line transmission system • . • • . . • • • . . • • • • • • • . • • • • • . . • . . . • • • • • • • • • • • • • . • • 73, 84 
Party-line system • • . • • • . • • • • • • • • • • • • . • • . • • • • . • • • • . • • • • • • • • • . • • • • • • • • • • • • • • 73, 84, 268 
Unbalanced or single-line systems • • • • • • • • . • • • • • • • . . • • • • • • • • • . • • . • • • • • • • • • • • . • • • • • • 74, 124 
Dot-AND connections • . . • • • • • . . • • . • • • • • . . • • . • • . • . • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • 74 
Increasing receiver common-mode input voltage range • • • • • • • . . . . • • . . • • • . . • • • • • • • • • • • . • . . • • . 74 
Furnace control . • • • . • • • • • • . • • . • • • . • . • • • • . • • . . • . . • • . • . • • • • . • • • • . • • . • . • • • • • • • • • • 76 
Dual differential comparator • • • • • • • • . . • • • • • . • . . . • . . . • . • • . . • • . • • . • • • • • • • . . • . • • • • • • • 77 
Repeater for long lines • • • • • • • • • . • • . . • • . • • • • • . . • . . • . . • • . • . • • • • • • • • • . • • • • • . • • • • • • • 77 
Window detector • . • • • • • . • • • . • • • • • • • . . • . . • • • • • •.. • • • • • . • • • . • . • • . • . • • • • • • • • • • • • • • 77 
Temperature controller with zero-voltage switching . • • . • . . • • • • • • • . . • . • • • • • • • • • • • • • • • • • . • • • 78 
Pulse control circuit . • • • • . • • • • • . • • . . . . • . . . . . • . • • . • • • • • . • . • • • • • • • • • . • • • . • • • • . . • • • 84 
Balanced party-line system • . • • • • • . . • . • . . . . • • . . . • . • • . . . . . • . . • • . • • • • . • . • . . • . • • . . • • . • 104 
Single-ended party-line circuits • . . . • • • • . • • . . . • • . . • • • • • • • • . • • . • • • • • • • . • • . . • • • • • • . • • • • 118 
Pulse-squaring circuit • . • • • • • • • • • • • . • • . • • . . . • . • • . • • • • • . . • • . • • • . • • • • • • • • • • • • • • • • • • 118 
Voltage waveforms on Unbalanced transmission lines . . • • • • • • • • • • • . . • • • • • • • • • • • • • • • • • • . • • • • 142 
Line receiver circuit with adjustable voltage reference • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 150, 170 
Schmitt trigger circuit • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • 151 
Gated oscillator • • • • • • • . • • • • • • . • • • • • • • • • . • • • • • . • • • . • • . • • • • • . • • • • • • • • • • • • • • • • • • • 151 
Level detector • . • • . • . • . . • . . . • • • • • . • • • . • . . • • • • • • . • • • . • . • • • • • • . • • • • • • • • . • • • • • • • • 152 
Interface circuits for MIL STD 188C . . • . • • • • • • • • • • • • • • • • • • • • . . • • • • • • • . • • • • • • • • • • • • 156, 162 
Interface circuits for EIA Standard RS-232-C • • . • . • . • • • . • • • • . • • • • • • • • • • • • • • • • • • • • • • • • 162, 258 
Balanced Bus Transmission with up to 32 driver/receiver pairs • . • • . • . • • . • • . . . . . • • • • • • • • • • • • • • • 209 
Differential line extender (Transceiver) . • • • . • • . . . . • . • • • • . . • . • • • • • • . • • • • • . • • • • • • • • • • • • • 240 
Differential-line transmission using SN75182 and SN75183 . • . • • • • • • . • • • • • • • • • • • • • . • • • • • • • • • • 251 
Logic translator circuit . • . . • • • • . • • • • . . • • . • • . . • • . • • • • • • • • • • • • . . • • • • • . • • • • • • • • • • • • • 258 
MOS-memory sense amplifier .••••••.•••••.•••.••••••••..•.••.•.•••••••••••••• ; ; • • • 268 
RS-423 system applications . • • • • • • • • • • • • • • • • • • • • . . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 271 
RS-422A system applications •••.•••••••••.••••••.•••••••••••••••• , • • • • • • • • • • • • • • • • 275 
Line terminations • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • 281 
Noise • . • . . • . . • • . • • • • • . . • • • • • • • • • • • • • • • • • . . • • • • • • • • • • • • • • • • • • . • . • . • • • • • • • • • • 284 
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line terminations 

LINE CIRCUITS 
APPLICATION INFORMATION 

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: 

FIGURE 1 

where 

P1 =incident power 

PR =reflected power 

RL = load resistance 

(1) 

(2) 

(3) 

PL = power delivered to R L 

Zo = line characteristic 
impedance 

When RL = Zo, the numerators of the fractiona'I 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 PL, RL, VL, and IL· 

In line circuit design RL is a lumped value representing the combination of a termination resistor and the input 
resistance of a line receiver. 

P1--. r- ------, __ ____..._.___ I 
..,_pR 

Rin I 
LINE I 

I RECEIVER I 
t __ -= ____ J 

Zo 

! 
(4) 

1 
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. 

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. 
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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. 
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TTLIN DRIVER 
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R1 
Belden #8795 wire 

50",{, Duty Cycle 

FIGURE3 

The voltage waveform for Case C at a line length of 
50 feet shows a large negative transient in the receiver 
output due to a reflection. At 10 feet, the bit rate 
capabilitY (see Figure 3) has increased to 45 Mb/s 
compared to 47 Mb/s for Case B. 
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line terminations (continued) 

LINE CIRCUITS 
APPLICATION INFORMATION 

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 pulso widths of about the same value. 
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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. 

r ---- -----, 
I I 
I Rin I Ro I l I LINE 

Zo Ro I RECEIVER I Rin 

I I Rin 

I Rjn I 
I I 

Ro==Zo,Rin>Zo 

L _________ _J 
Equivalent Circuit of Each Input 

EXAMPLE 1 

Since the shunting resistance, Ro + Rin• is high, most of the noise on each conductor will appear at the receiver input. 

,--------- -, ____________ ___._I_____ I 

I I 
I Rin I 
I I 

Zo LINE I 

I I
I RECEIVER I 

Rin 
I I 

-.:.~----•--....._;_ _____ , -- - - - _! 
Equivalent Circuit of Each Input 

EXAMPLE2 

Most of the noise power on each conductor of the balanced line will be shunted to ground by Rn or Rr2 because of 
their low value compared to Rin· 
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noise (continued) 

LINE CIRCUITS 
APPLICATION INFORMATION 

Figure 1 below illustrates the effectiveness of the differential-line technique in rejecting noise from an external source. 
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LINE CIRCUITS 
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--- ---- ------, I I 
I I 
I I 
I I 

TTL low-----
I I L-------------------------10% 50% 90% 

~•1------------period length-------------... ~ 

FIGURE 1-PERIOD AND DUTY CYCLE 

Duty cycle and bit rate values will yield the high-level pulse duration by means of the formula: 
2 

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. 

Receiver 
Output 

1 µs/div 

Bit Rate = 0.3 Mb/s 
Line length = 2000 ft 

FIGURE 2 

4V
Driver 
Input 

ov-
4V-

Recaivar 
Output 

OV-

UNACCEPTABLE VOLTAGE WAVEFORMS 

EXPANDED VIEW 

1 µs/div 0.1 µs/div 

Bit Rate = 0.3 Mb/s, Line length = 5000 ft 

FIGURE3 

NOTE 1: Belden #8795 twisted-pair wire Is 22 AWG and exhibits the following characteristics: Zo .. 100 n, C iw 15 pF/ft, propagation 
delay,.. 1.3 ns/ft. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



DRIVER APPLICATIONS 

TYPE FIGURE NUMBERS 
SN75109A 4,7 
SN75110A 5,8 
SN75112 6,9 
SN75113 10, 13 
SN75114 10, 13 
SN75116 42 
SN75117 43 
SN75121 31 
SN75123 32,33 
SN75138 34 
SN75150 37,38 
SN75158 41 
SN75183 11, 14 

SN75188 35,36,39,40 
SN75450B 44 
SN75451 B 16, 17, 18, 19, 20 
SN75361A 21,22,23,24,25 

LINE CIRCUITS 
APPLICATION INFORMATION 

LINE LENGTH CAPABILITY vs BIT RATE 

INDEX TO DATA 

RECEIVER APPLICATIONS 
TYPE FIGURE NUMBERS 

SN75107A 4,5,6 

SN75108A 7,8,9 
SN75115 13, 14, 15, 16, 21 
SN75116 42 
SN75117 43 
SN75122 17, 22, 26, 31 
SN75124 27,32 

SN75125 28,33 

SN75127 28,33 

SN75138 34 

SN75140 18,23,29 

SN75152 19,24,30,38,44 

SN75154 37 

SN75182 10, 11, 12, 20, 25 
SN75189 35,39 

SN75189A 36,40 

SN75207 4,5,6 
058831 12, 15,26,27,28,29,30 SN75208 7,8,9,41 
058832 12,15,26,27,28,29,30 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

287 



288 

LINE CIRCUITS 
APPLICATION INFORMATION 

'If 
j 
! 
:I 

.:: 
I 

~ 
!I 

~ 

LINE LENGTH CAPABILITY vs BIT RATE 

v cc- .. - s v v cc+ .. 5 v Vcc-·-5 v Vee+= 5 v 

Belden #8795 wire 

TTLIN DRIVER 

--, 
I 

f 
RL 

('108A, '208 only) 

RECEIVER t-~9--TTLOUT 

MEASUREMENT INFORMATION FOR FIGURES4 THRU 9 

10000 
7000 

4000 

2000 

1000 
700 

400 

200 

100 
70 

40 

20 

10 

DRIVER • • • • SN75109A 
RECEIVER SN75107A, SN75207 

JJl 
bd~ 
Duty 
Cycle 

b0~y°Cy~I~ 

0.1 0.4 10 40 100 

10000 
7CCO 

4000 

2000 

1000 
700 

400 

200 

100 
70 

40 

20 

Bit Rate-Mbf1 

FIGURE4 

DRIVER •••• SN75109A 
RECEIVER SN75108A, SN75208 

t- 501R r-
t..... 

Duty 
Cycle 

10% or 90% 
Duty Cycle 

I- RL • 535 SI 

10 
0.1 

lllllllll 
0.4 10 

Bit Rate-Mbfs 

40 100 

FIGURE 7 

DRIVER •••• SN75110A 
RECEIVER SN75107A, SN75207 

10000 
7 ODO 

4 000 

2000 

.:: 1 000 
I 700 1 400 

~ 200 

100 
70 

40 

r- r- w 
Duty 
Cycle 

10%or90% 
Duty Cycle 

r 20 

10 
0.1 0.4 10 40 100 

'If 
t 
!I 
! 
::I 

10000 
7000 

4000 

2000 

1 000 
700 

400 

200 

100 
70 

40 

Bit R1tt-Mbf1 

FIGURES 

DRIVER •••• SN75110A 
RECEIVER SN7510BA, SN?5208 

---

!-- 50% 
Duty 

f'--, ~ycle 

10%or'91% 
Duty Cycle 

l-RL•5350 
lJ_l 111111 

20 

100.1 0.4 10 40 100 
Bit R1tt-Mbf1 

FIGURES 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • CALLAS. TEXAS 75265 

DRIVER ••••• SN75112 
RECEIVERSN75107A, SN75207 

.:: 
I 

I 
! 

10000 
7000 

4000 

2000 

1000 
700 
400 

200 

100 
70 

40 

20 

10 
0.1 0.4 

50%_, 
Duty_, 

~ 
~cit_, 

10%or 90% 
Duty Cycle I\ 

l 
10 40 100 

Bit Rata-Mbf1 

FIGURE& 

DRIVER ••••• SN75112 
RECEIVER SN75108A, SN75208 

10000 
7000 

4000 

2000 

.:: 1 000 
I 700 

i 400 

!I 200 

~ 100 
70 

40 

...,..--j---
s:C5 ::s rs 

t-.... 

10%or90% 
Duty Cycle 

:=RL•535U 20 

100.1 
lllillllL 

0.4 

Bit Rate-Mbt1 

FIGURE9 

501~ Duty 
~Cycle 

10 40 100 



10000 
7000 
4000 

2000 

'f 1000 
i 700 

.! 400 

~ 200 

100 
70 

40 

20 

10 

LINE CIRCUITS 
APPLICATION INFORMATION 

LINE LENGTH CAPABILITY vs BIT RATE 

Vee· 5V Vee •5 v 

Belden #8795 wire 

TTLIN DRIVER RECEIVER TTL OUT 

MEASUREMENT INFORMATION FOR FIGURES 10 THAU 15 

DRIVER •• SN75113, SN75114 
RECEIVER • • • • SN75182 

.::i; 
~ 

IT[J}l sli%'-
10%or90% ~ Duty 

!=_Duty Cycle ycle 

10000 
7000 

4000 

2000 

1 000 
.t: 700 

1 400 
~ 
!I 200 

~ 100 
70 

40 

20 

10 

DRIVER •• 
RECEIVER 

:K 

_l f\:'HJ 
10%or90 ~~ ~utyCycl 

• SN75183 
•• SN75182 

50% 
Duty Cycle 

I\. 

DRIVER , • • DS8831, DS8832 
RECEIVER • • • • SN75182 

10000 
7000 
4000 

2000 

1000 
:: 700 
1 400 

1 200 

! 100 
:J 70 

40 

20 

10 

D. 

1~0% buly
1 
dJJ/e 

E10% or 90% 
!::Duty Cycle 

I\ 

0.1 0.4 10 40 100 0.1 0.4 10 
Bit Rat1-Mb/1 

40 100 0.1 0.4 10 40 100 

10000 
7000 

4000 

2000 

1000 
:: 700 
1 400 

1 200 

! 100 
:J 70 

40 

20 

10 

Bit R111-Mb/1 

FIGURE 10 

DRIVER •• SN75113,SN75114 
RECEIVER •••• SN75115 

50% 

"" 
i '\uty Cycle 

~ 
10%or90%= 
Duty Cycle 

1111 

1ll 
.!.[[ 
llL ..l. 
IJ[ T .l 
J[ \ 

0.1 0.4 10 40 100 
Bit Ra11-Mb/1 

FIGURE 13 

FIGURE 11 

DRIVER •• 
RECEIVER 

• SN75183 

10000 
7000 

4000 

2000 

1000 
700 

;= 400 

J 200 

! 100 
:J 70 

40 

20 

10 

~ 
~ 

• SN75115 

50% 

~ .'\ guc~~ 
10% or 90% 
Duty Cycle 

1 
0.1 0.4 1 10 

Bit Rate-Mb/s 
40 100 

FIGURE 14 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

Bit Ra11-Mb/1 

FIGURE 12 

DRIVER ••• DS8831, DS8832 
RECEIVER •••• SN75115 

10000 
7000 

4000 

2000 

:: 1000 
I 700 1 400 

~ 200 

100 
70 

40 

20 

10 

E R 

.::si -50% l 

Duty Cycle 

~ ~ 
10% or 90% 
Duty Cycle 

f\ 

0.1 0.4 10 40 100 
Bit Rate-Mb/s 

FIGURE 15 

289 



290 

LINE CIRCUITS 
APPLICATION INFORMATION 

10000 
7000 

4000 

2000 

11~~ 
~ 400 
.!I 

200 

100 
70 

40 

20 

10 

LINE LENGTH CAPABILITY vs BIT RATE 
VCC(R) 

or 

+5 v Vee+ Vcc-
1 
I VREF 
I I 

1oon 1oon I I 

TTLIN 
DRIVER 

SN754518 Belden #8795 wire 

r-~~~--1:1~~~~~~ r 1 
RECEIVER TTL OUT 

MEASUREMENT INFORMATION FOR FIGURES 16 THRU 20 

RECEIVER .SN75115 RECEIVER • .SN75122 
10000

~~111~11~~~~ 7000 VREF • 2 ~1 

4000~""°'~:++-tt+H+--+-t+H[[!J+fH--V~cc_<~RIH"~5fl!IV 
2000C:S::I' lUlllll .l 

l l ooo~~l".~Nll~§~~~l~~iffilmrv.§cy~J~1enl 
i:;. 700~ 

~ 400f=::t:t::tti:nu=:s~!t~t!S:::t:tt:1:ttttl 
~ 200 t-+-t-++~-1-t''i-+t-tttt-~~"l_.,.._~+tttt 

10% _ ~I\ 
1~~ Duty~e 

iOOOO~-~-~ii~ 7 000 VcctRI • 5 v 

4000 ~ 

2000~ liill Illl 

1 ooo~~M"""'~Nllr-~lr--:ll~l~~~Du~.'~Y ~,v¥'J-~~I T 100 

~ 400 ~ 

~ 200 1--+-1::++~"'L-t-:....."ktttt1Ht-~-'t-itrtttttt 
10% Duty Cycle I\ 

40 
20 l--+-++++J+t+!-90% 

10 
l Duty Cycle 

0.1 0.4 10 
l 

40 100 
~~ II fil 

0.1 0.4 10 40 100 

Bit Rate-Mb/s Bit Rate-Mb/s 

FIGURE 16 FIGURE 17 

RECEIVER • .SN75140 RECEIVER • • • • SN75152 RECEIVER .SN75182 

...... 
l.1 t::::::, 

:::==9b% ~ 
Duty Cycle 

1-d 
10~ 
Duty Cycle 

VREF=3V .Llll 
VcctRI. ~~I H 

50% 
Duty Cycle 

.i:: 
I 

~ 
.!I .. 

~ 
c 
::; 

L~ 

10000 
7000 

4000 

2000 

1 000 
700 

400 

200 

100 
70 

40 

20 

10 

VREF•2V 
vcc+• 12v 
vcc = -12v 

'N N II 
:s: 50%and 16% 

1--1 r-+90% ~ ~Duty Cycle Duty Cycle 

10000~~~~~~illll~~~~ 7 000 VREf= 2 V 

4000,...,.r++rttttt-t-+++ttttt-V~cc_1RrlH"~5ttt1V 
2ooot:.. ~ _!_ ill 

1000~§~§~111~~1111'.!!:Jjll 1 700 50% 

....I
f 400 l--+-l-++~l--f.-t~l+ltt-'~~ut-tv1-C1-yttcletttt 
! 200 1--H 10% ~ ~ 

::; 
100 ~~,D~ut~ylCy~c~le-,1~111 70 

40 
1--~-l+l-H'~ 9()'l!, 

20 
ii?utj_Cft l 10 

0.1 0.4 10 
Bit Rate-Mb/s 

40 100 0.1 0.4 10 
Bit Rate-Mb/s 

40 100 0.1 0.4 10 40 100 

Bit R1te-Mb/s 

FIGURE 18 FIGURE 19 FIGURE20 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



LINE CIRCUITS 
APPLICATION INFORMATION 

LINE LENGTH CAPABILITY vs BIT RATE 

TTLIN 

Vcc1 = 5 v Vcc2 = 5 v 

DRIVER 
SN75361A 

Belden #8795 wire 

100.n 

i---o1JJ~--1 

Vcc(R) VREF 
I 

I 
I 
I 

RECEIVER TTL OUT 

MEASUREMENT INFORMATION FOR FIGURES 21 THRU 25 

RECEIVER • • • .SN75115 RECEIVER , , , .SN75122 
10000 
7000 

4000 

2000 

~ 1 000 
1 700 1 400 

!! 200 

:.::; 100 
70 

10% 

~ 
Duty Cycle 

f')._ -~ 
50% 

r-+--1 90% ~ _i Duty Cycle 

Duty Cyclel'i. \ 

rVREF •2V 

10000 
7 000 

4000 

2000 

11 ~gg 
~ 400 

~ 200 
!! 

:.::; 100 
70 
40 

I'S,~ 
I' 

f--+-
f--+-
t-+-

~ 1--H 

~ 

~~~le~ N 

10% ~ 
Duty Cycle J. 
11111 l 
90% 

fl_ 

Duty Cycle 
40 

20 

10 
rViC_ll__llifil 

20 

10 
0.1 

vl'.UiiillL J 

0.1 0.4 10 
Bit Rate-Mb/s 

FIGURE 21 

RECEIVER .SN75140 

10000~~11[~,,~§ll 7000 
4 000 503 

~r.;:::::i-9==:1::±::tttti't- Duty Cycle I I 11 
2000=:-it-...b:I ~ lO%_~ 

I j -, D,uty Cycle 

~ 1 ooo~§ll~~ll_L_~H-1. 700~ 1 400 ~ I'\. 

.~ 200 l'-t- t- 9o%Z ~~!>.H-+++l!-~+H-+-+++++l+ 
_. 

100 
Jb'Ir Cycle \ 

70~Ml-40s: 
VR E F = 2 V -f-+++t-++ff--++H-+++HI 

~~t-VJJJJ!Jttl 
0.1 0.4 10 40 100 

Bit Rate-Mb/s 

FIGURE 23 

40 100 

RECEIVER • , , .SN75152 
10000

~~11~~11~11 7000 ~ 

::~:~ ~ 
~ 1 ooo ~~~N~lb-.~Nll~r!ll ~ 700 ~10% ! 400 t- Duty Cycle i:_ 

200 r-+-- 9o% tttt--~-\t-H-tttffi\--t-t-tt+tttt 

:3 
100 ~~~D~u~tylClyc~lel,ll1l'ell 70 

40 

20 VREF • 1 V Liwill-ilH-Ht!+IH-+-+-+1+++H 
lO VCC(R)! = !12 V 

TITf1T I lI 
50% Duty Cycle 

0.1 0.4 10 40 100 
Bit Rate-Mb/s 

FIGURE24 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

0.4 10 40 100 
Bit Rate-Mb/s 

FIGURE 22 

RECEIVER , , .SN75182 
10000 
7000 
4000 1E 
2000 [s: ::s: 50% 

11000 

w~B 
I\ 
~ 

~~ Duty Cycle 

l 
;§ 

700 

400 Duty Cycle 

200 I--11IO% 
~ 

100 
70 

40 

20 

10 
0.1 

Duty Cycle 

VREF = 1 V 

v1cTI~1~1Yi 
0.4 

~ 
10 

Bit Rate-Mb/s 

FIGURE 25 

40 100 

291 



292 

LINE CIRCUITS 
APPLICATION INFORMATION 

LINE LENGTH CAPABILITYvs BIT RATE 

Vcc=SV Vcc!R> 

Belden =8795 wire 

VREF 

I 
I 

TTLIN 

DRIVER 
DS8831 

or 
DS8832 

RECEIVER TTL OUT 

.:: 
I 

1 
~ 

l 
MEASUREMENT INFORMATION FOR FIGURES 26 THRU 30 

RECEIVER SN75122 

10000 
7000 90% 
4000 Duty Cycle 

2000 

1000 

~ ......... 50% 

"i-- 'j'.ty Cycle 

700 

400 

200 

100 
70 

40 

N 

10%' 
~ 

Duty Cycle 

20 Illlill 
'121~ llill 10 

0.1 0.4 1 10 40 100 

Bit R1te-Mbfs 

FIGURE 26 

.:: 
I 

~ 
.!I 
! 
:J 

RECEIVER • • • .SN75124 

10000 
7000 :Vcc(R)"'SV~ 

4000 

2000 

t::,;; 
r--. ~ 50%-

Duty Cycle 

1000 
700 

400 
. _,., 

t--
200 

t-9()% I'\ t--I- Duty Cycle l 100 
70 

40 

20 

10 
0.1 

10%-
Duty Cycle ..l 
Jl~ 

0.4 1 4 10 40 100 

Bit Rate-Mbfs 

FIGURE 27 

RECEIVER SN75125, SN75127 RECEIVER • • • .SN75140 RECEIVER • • • .SN75152 

Bit Rate-Mbls 

FIGURE 28 

.:: 
I 

j 
~ 

10000 
7 000 

4 000 

2000 

1 000 
700 

~t- ~ 90% Dutv Cycle 

400 _:::,,._ 

200 

100 

1 I~ ~~ •u,.. 'N ~I\ Duty Cycle 

70 

4b 

20 

50% 
-1. VREF•2V t-Dutv Cycle .i 

VCflTil~lil II II 10 
0.1 0.4 1 10 

Bit Rate-Mbls 
40 100 

FIGURE 29 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

.:: 
I 

J 
! 
::.i 

10000 
7000 

4000 

2000 

1000 

VREF•2V :B 
VCC!Rlt • t12 V 

i:,.,, Wiii 

"' ::::-.., 50% 
N I"-.. 'h Duty Cycle 

700 

400 

200 

100 

-3: 10% 
\ I-Duty Cyde 

70 
40 

20 

i== j:::.90% 
t--I- Duty Cycle 
i--

10 

0.1 

tlli[l[ 
0.4 10 40 100 

Bil Rate-Mbls 

FIGURE 30 



:r 

Vee· s v 

TTLIN DRIVER 

LINE CIRCUITS 
APPLICATION INFORMATION 

LINE LENGTH CAPABILITY vs BIT RATE 

Vee= sv 

Belden #8795 wire 

1oon 10on 
RECEIVER TTL OUT 

MEASUREMENT INFORMATION FOR FIGURES 31 THRU 33 

10000 
7 000 

4000 

2000 

1 000 

DRIVER • • .SN75121 
RECEIVER • • • .SN75122 

S""'1 so% Duty Cycle ~ """! Ill 
I/~ t-C 

DRIVER • • • • SN75123 
RECEIVER • .SN75124 

10000 

~~11~11~~11 7000 

4000 :::,, 50% 

2 000 ~ !'< ~ Duty Cycle 
['. 111 ... ['. 

i 

10000 
7 000 

4 000 

2000 

1 000 
700 

DRIVER • • • • .SN75123 
RECEIVER SN75125, SN75127 

50% Ouly Cycle 

:::s :::---

~ !"-. 
700 

1 400 ~t0% .It"-t--Dutv Cycle 
-11 l"J 

:: 

1 000 

~lllu.~11~111 ): 700 

1 4001-->!-.:':::~.__--rxt-t-tt~~:-i\"+tiitttt 
~ 200 rt ~O% -+-ll'f+tttttt-~~~"i-H+t+H 1 400 

200 

1--µ;10 % Duty 
::'SI 

t-- ~ 
t- Cy cl• lLI 1'-1 

~ 
200 

100 
/_ ~ 

70 90% 

40 Duty Cycle 

20 .Lilli _l_ 

11 l 10 
0.1 0.4 1 4 10 

TTL 
IN -

Bit Rate-Mb/s 

FIGURE31 

Vcc· 5V 

DRIVER 
SN75138 

N 
:I 100 ~~D~ut§ylCylcl~eL~~l\il~lll 10E 

40 100 

Vee= sv 

f 1oon 
? 

1oon 

_f 
~. 

Belden #8795 wire 
RECEIVER 
SN75138 

TTL 
OUT 

MEASUREMENT INFORMATION FOR FIGURE 34 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

! 100 

t--: 
.L1 ~ 

70 90% Duty 
40 Cycle 

20 .Lilli 
ill 10 

0.1 0.4 1 10 40 100 

10000 
7000 

4 000 

2000 

1 000 
700 

400 

200 

100 
70 

40 

20 

10 

Bit Rate-Mb/s 

FIGURE 33 

DRIVER • .SN75138 
RECEIVER • • • .SN75138 

WJ 
K i- lllill .Ll 
~ I'---- 50% and 90% 

DutV Cycle :j:: 

::s: 

~ ~ 

10% ~ l_ 
El= Duty Cycle 

ill 
WlJl 

1111 
0.1 0.4 1 10 40 100 

Bit Rate-Mb/s 

FIGURE34 

293 



294 

LINE CIRCUITS 
APPLICATION INFORMATION 

LINE LENGTH CAPABILITY vs BIT RATE 
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LINE CIRCUITS 
APPLICATION INFORMATION 

LINE LENGTH CAPABILITY vs BIT RATE 
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LINE CIRCUITS 
APPLICATION INFORMATION 
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