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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.

T any responsibility for any circuits shown or
represent that they are free from patent infringement.

" Ll had

Information ined herein sup es all previously p
data on Line Driver and Line Receiver Interface Circuits including
data books CC-415, The Line Driver and Line Receiver Data Book
1977 {LCCA4290), and portions of The Interface Circuits Data Book,
first edition (L.CC4330).

Copyright © 1981
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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 N
N = Plastic DIP (second source designation for T! Plastic DIP)
P = Plastic DIP

J = Ceramic DIP (second source designation for T1 Ceramic DIP)
D = Ceramic DIP

TI DIRECT TI CLOSEST TI DIRECT T1 CLOSEST
AMD REPLACEMENT REPLACEMENT AMD REPLACEMENT REPLACEMENT
AM1488 SN75188 AM75110 SN75110A
AM1489 SN75189 AM75207 SN75207
AM1489A SN75189A AM75208 SN75208
AM26LS31C AM26LS31C AM7820A SN55182
AM26LS32C AM26LS32AC AM7830 SN55183
AM26LS33C AM26LS33AC AM7831 Ds7831
AM26S10C AM26S10C AM7832 Ds7832
AM26S10M AM26S10M AMBT26A N8T26A
AM26811C AM26S11C AMB820A SN75182
AM26S11M AM26S11M AMB8830 SN75183
AM55107B SN551078 AM8831 Ds8831
AMS551088 SN55108B AM8832 Dsg832
AM55109 SN55109A AMg614C SN75114
AMS55110 SN55110A AM9614M SN55114
AM75107B SN751078 AMZ615C SN75115
AM751088B SN75108B AMZB15M SN55115
AM75109 SN75109A




EXAMPLE OF NOMENCLATURE

FAIRCHILD

9636A D C
Package Type Temperature Range
D = Ceramic DIP C = Commercial
P = Plastic DIP 0°Cto 70°Cor 75°C
R = Ceramic Mini DIP M = Military
T = Plastic Mini DIP —55°C to 125°C
F = Flat Package
TI DIRECT TI CLOSEST TI DIRECT TI1 CLOSEST
FAIRCHILD REPLACEMENT REPLACEMENT FAIRCHILD REPLACEMENT REPLACEMENT
HA1488C SN75188 75150C SN75150
BA1489C SN75189 75154C SN75154
#A1489AC SN75189A 75207C SN75207
pABTI13M SN55121 75208C SN75208
BABT13C SN75121 75450AC SN754508B
RABT14M SN55122 75450BC SN754508
uA8T14C SN75122 75451AC SN754518
BABT23C SN75123 75451BC SN75451B
pABT24C SN75124 9614M SN55114
65107AM SN55107A 9614C SN75114
55107BM SN551078B 9615M SN55115
55108AM SNE5108A 9615C SN75115
55108BM SN551088B 0616C {smms
55109M SN55109A SN75150
655110M SN55110A SN75152
65121M SN55121 2617C SN75154
65122M SN55122 SN75189
55450AM SN554508 SN75189A
55450BM SN554508B 9626C N8T26A
55451AM SN554518 9627C SN75152
55451BM SN55451B 9634C SN75159
75107AC SN75107A 9636AC uA9636AC
75107BC SN751078 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 SN756124 9644C SN75361A




ITT

EXAMPLE OF NOMENCLATURE

ITT 75107A -5 D
Temperature Range Package
—1=-55°Cto 125°C D = Ceramic DIP
~5=0"C to0 70°C N = Plastic DIP
TI DIRECT TI CLOSEST TI DIRECT TICLOSEST
ITT REPLACEMENT REPLACEMENT ITT REPLACEMENT REPLACEMENT

ITT1488 SN75188 ITT751078 SN75107B

ITT1489 SN75189 ITT75108A SN75108A

ITT1489A SN75189A ITT751088 SN75108B

ITT55107A SN55107A ITT75109 SN75109A

ITT551078B SN55107B ITT75110 SN75110A
ITT55108A SN55108A ITT75138 SN75138

1TT551088 SN551088 (TT75207 SN75207

ITT55109 SN55109A 1TT75208 SN75208

ITTS5110 SN55110A ITT75450 SN754508

ITT55138 SN55138 ITT75451 SN754518

1TT55450 SN554508 ITT9614 SN75114

1TT55451 SN55451B ITT9615 SN75115

ITT75107A SN75107A

MOTOROLA
EXAMPLE OF NOMENCLATURE
MC 1489A P
P = Plastic DIP

L = Ceramic DIP
F = Flat Package

TI DIRECT TI CLOSEST TIDIRECT TI CLOSEST
MOTOROLA REPLACEMENT REPLACEMENT MOTOROLA REPLACEMENT REPLACEMENT
MC1488 SN75188 MC3481 SN75126
MC1489 SN75189 MC3485 SN75130
MC1489A SN75189A MC3486 MC3486
MC26510 AM26S10C MC3487 MC3487
MC26511 AM26511C MC55107 SN55107A
MC3443 SN75138 MC55108 SN55108A
MC3446 MC3446 MC75107 SN75107A
SN75160A MC75108 SN75108A
MC3447 SN75161A MC75109 SN75109A
SN75162A MC75110 SN75110A
MC3453 SN75110A




Tl DIRECT TI CLOSEST TI DIRECT TI 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 SN754508 MC8T26A NB8T26A
NATIONAL

EXAMPLE OF NOMENCLATURE

DS 8820A N
N = Plastic DIP

J = Ceramic DIP
W = Flat Package

TI DIRECT TI CLOSEST TI DIRECT TICLOSEST

NATIONAL REPLACEMENT REPLACEMENT NATIONAL REPLACEMENT REPLACEMENT

DS1488 SN75188 DS75114 SN75114

DsS1489 SN75189 DS75115 SN75115

DS1489A SN75189A DS75121 SN75121

DS26L.S31 AM26LS31C DS75122 SN75122

DS26L532 AM26LS32AC DS75123 SN75123

Ds26s10C AM26S10C DS75124 SN75124

DS26510M AM26S10M DS75150 SN75150

DS26511C AM26S11C DS75154 SN75154

DS26511M AM26S11M DS75207 SN752078

DS3486 MC3486 DS75208 SN75208B

Ds3487 MC3487 DsS75361 SN75361A

DS55107 SN551078 DS75450 SN754508

DS55108 SN55108B DS75451 SN754518

DS55109 SNG5109A DS78LS20 SN55182

DS55110 SN55110A DS7820 SN55182

Ds55113 SN55113 DS7820A SN55182

DS55114 SN55114 DS7830 SN55183

DS55115 SN65115 DS7831 DS7831

DS55121 SN55121 Ds7832 DS7832

DS55122 SN55122 DS8T26A N8T26A

DS55450 SN55450B DS88LS20 SN75182

DS55451 SN554518 Ds8820 SN75182

DS§75107 SN75107B DS8820A SN75182

DS75108 SN75108B DsS8830 SN75183

DS75109 SN75109A DS8831 DS8831

DS75110 SN75110A Ds8832 DS8832

DS75113 SN75113



SIGNETICS

EXAMPLE OF NOMENCLATURE

N8T26A 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
TI DIRECT TI CLOSEST TiI DIRECT Ti CLOSEST

SIGNETICS REPLACEMENT REPLACEMENT SIGNETICS REPLACEMENT REPLACEMENT
DM7820 SN55182 N8T26 N8T26
DM7830 SN55183 N8T26A N8T26A
DM8820 SN75182 S8T13 SN55121
DM8830 SN75183 §8T14 SN55122
MC1488 SN75188 554508 SN554508B
mc1489 SN75189 554518 SN55451B
MC1489A SN75189A 755107 SN75107A
N8T13 SN75121 755108 SN75108A
N8T14 SN75122 755207 SN75207
N8T15 SN75150 755208 SN75208
N8T16 SN75152 75361A SN75361A
N8T23 SN75123 : 754508 SN75450B
N8T24 SN75124 754518 SN75451B
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TI Worldwide Sales Offices

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

ARIZONA: Phoenix, P.O. Box 35160, 8102 N. 23rd Ave.. Suite
A Phoemx AZ 85069, (602) 249-1313.

CAL|FUHNIA Costa Mesa, 3186 Airway, Costa Mesa, CA
92626, (714) 540-7311; EI Sequndo, 831 S Douglas St., El
Segundo. CA 90245, (213) 973-2571: San Diego, 4333 View
Rl ge Ave.. Suite 8., San Die go CA 92123, (714) 278-9600;

gvm, PQ Box 518, 776 Palomar Ave., Sunnyvale, CA
9408 (408) 732-1840.

COLORADO: Denver, 9725 E. Hampden St., Suite 301. Denver,
€0 80231, (303) 695 2800.

CONNECTICUT: Hamden. 2405 Whitney Ave., Hamden, CT
06518, (203] 269-0074

FLORIDA: l:learwaler, 2280 US. Hwy. 19 N.. Suite 232, Clear‘
water, FL 33515, (813) 796-1928: Ft. Laudcrdale 2765 N

62nd. Suite A, FI. Lauderdale. FL 33309. {305) 973 8502
&ngev Park, ;gso Lee Rd.. Suite 115, Wmter Park. FL 32789.

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

ILLINOIS: lvlln%lnn Hel&ﬂs. 515 W. Algonquin, Arlington
Heights. 1L 60005. (312

INDIANA: Ft. Wayne, 2020 Inwood Dr.. Ft. Wayne, IN 46805,
{219) 424-5174; Indianapolis, 2343 S. Lynhurst, Suite J-400.
Indianapotis, IN 46241, (317) 248-8555.

MARYLAND: Baitimore 1 Rutherford PI.. 7133 Rutherford Rd..
Baltimore, MD 21207, (301) 944-8600

MASSACHUSETTS: Waltham, RTC (Boston Tech Center) 400-2
Totten Pond Rd.. Waltham, MA 02154, (617) 890-6671.

MICHIGAN: Southiield, Central Park Plaza, 26211 Central Park
Blvd., Suite 215, Southfield. MI 48076. (313) 353-0830.

MINNESOTA: Edina, 7625 Parklawn, Edina, MN 55435, (612)
830-1600.

MISSOUR!: Kansas City, 8080 Ward Pkwy.. Kansas City, MO
64114, 8165 523-2500; St. Louls, 2368 Schuetz Rd., St.
touis. MO 63141, (314) 432-3333.

NEW JERSEY: Clark, 292 Yerminal Ave. West, Clark, NJ
07066. (201) 574-9800.

NEW MEXICO: Alhnque ue, 5907 Alice N.E.. Suite E, Albu-
querque. NM 87110, (505) 265-8491.

KEW YORK: EastSyra:use. 6700 0td Cotlamer Rd.. East Syr-
acuse. NY 1305 (315) 463-9291: Endluutt, 112 ‘Nanticoke
Ave.. PO. Box 618, Endicott. NY 13760 754-3900.
Melville, 1 Huntin ton Ouadran le, Suite 3C10. P . Box 2936.
Melville, NY 11747, 0, Pou hkeepsle 201 South
Ave., Pouqhkeepsxe NY 12601 &914{ 73 2900; Rochester,
1210’ Jetferson Rd.. Rochester, 4623. (716) 461-1800.

NORTH CAROLINA: Charlotte, 8 Woodlawn Green, Woodlawn
Rd.. Charlotte, NC 28210, (704) 527+ 0930

OKLAHOMA: Tulsa, 3105 E. Skelly Dr.. Suite 110, Tulsa. 0K
74105, (918) 749-9548.

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

PENNSYLVANIA: Ft, Washington, 575 Virginia Or, Ft. Wash-
ington, PA 19034, (215) 643-5450.

TENNESSEE: Knoxville, 106 Cavetton Rd.. Apt. 1F. Knoxville,
TN 37919, (615) 691-3380; Johnson City, PO. Drawer 1255,
Erwin Hwy.. Johnson City, TN 37601, (615 262-2200.

TEXAS Austin, 12501 Research BIdg., P.0. Box 2909. Austin,

78723, (512) 250-7655: Dallas, PO. Box 225214, Dallas.
Tx»75265 214) 995-6531. Houston, 9000 Southwest Frwy..
Suite 400, Houston, TX 77036. (713) 778-6592.

UTAH: Salt Lake City, 3672 West 2100 South, Sait Lake City UT
84120. (801) 973-6310.

VIHGIN!A Artington, Crystai Square 4, 1745 Jetferson Davis
Hwy., Suite 600, Arlington, VA 22202, (703) 553-2200; Mid-

lothian, 13000 711 Sutters Mill Cr.. Midlothian, VA 23113, (804)

744-1487: Richmond, 3930 Beulah Rd. . Richmond, VA 23234,

(804) 275-8148.

WASHINGTON: Redmond, 2723 152nd Ave.. N.€. Bidg 6.

(206) 881-3080. Redmond. WA 98052.

CANADA: Oftawa, 436 McClaren St.. Ottawa. Canada.
K2POM8, (513) 233-1377; Richmond Hill, 280 Centre St. E..

OHI0: 23408 Cy B
OH 44122, (216) 464-6100. Daylon, Km% e; Bldg., 4124
Linden Ave.. Dayton, OH 45432, (513) 258-3877.

Hill L4C1B1, Ontario. Canada, 1(416) 884.9181: St
Laurent, Vitle St. Laurent Quebec, 9460 Trans Canada Hwy.,
St. Laurent, Quebec, Canada H4SIRY, (514) 334-3635. G

ARGENTINA Texas Instruments Argentina S.A.I.C.F: K
5, 5 Ruta Panamericana Don Torcuato, C.C. 2296, 1000
Correo(:emral Buenos Aires, Argentina, 748-1141.

AUSTRALIA, Texas Instruments Austrafia Ltd: Unit 1A, 5 By-
field St., P.0. Box 106, North Ryde, N.S.W. 2113, Sydney,
Australia, 02-887-1122: 6th floor. 60 Aibert Road, South
Melbourne, 3004, Victoria, Australia. 699-5788.

AUSTRIA, Texaslnslvumentsﬁes m.b.H: Rennweg 17, 1030
Vienna, Austria, 022272418

BELGIUM, Texas Instruments S/A: Mercure Centre. Raket-
alzraat Rue De La Fusee 100, 1130 Brussels, Belgium,

BRAZIL, Texas Instrumentos Etectronicos do Brasil Ltda: Rua
l‘;ﬁrgé’éreur‘a7ne;\ndrade . 591 Cep-05469 Sao Paulo, Brazil,

DENMARK, Texas Instruments A/D: Marielundvej 46E, 2730
Herlev, Denmark. 02-917400.

FINLAND, Texas Instruments Finland OY: Fressenkatu 6, P.L.
917, 00101 Helsinki 10, Finland. 80-408300.

FRANCE, Texas France: La Bat. A,
R.N. 186, 92350 Le Plessis Robmson France, 01 6302343
31 Quai Rambaud. 63002 Lyon, France, 078-373585; 1, Av.
de 1a Chartreuse, 38240 Meylan, France, 076-! 904574; 9,
Place de Bretange, 35000 Rennes, France, 099-795481;

100-102 Alle de Barcelone, Residence L'Autay, 31000
Toulouse. France, 061-213032.

GERMANY, Texas Instruments Deutschiand GmbH: Kurfuer-
stenoamm 146, 1000 Berlin 31, Germany. 030-8927013; Il
gen 43, FranklurlerAllueGB 6236 Eschborn, Germany
05196 43074; 4300 Essen, Germany, 0201-233551 Wun
lerhuderWegB 2000 Hamburg 76, Germany: 040- 220115
Haggertystrasse 1, 8050 Freising, Germany, 08161- 801
Riethorst 4, 3000 Hanover 51, Germany. 0511-648021; Ara-
bellastrasse 13-15, 8000 Munich 81, Germany, 089- 93341;
Marientorgraben 3-5, 8500 Nuernberg, Germany, 0911-
;l‘zysl(r%ﬂdevs(ussell -15, 7000 Stuttgart 50, Germany,

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

ITALY, Texas Instruments Italia Spa: Via Europa 38/44,
Cologno Monzese, Milan, Ilag 02-253-2451; Via Salaria
1319, 00138 Rome. Italy. 06-6917127; Via Montebello 27.
10124 Turin, Italy, 011-832276.

JAPAN Texas Instruments Asia Ltd: Aoyama Tower Bidg.. 4,
S. & 6F. 24-15 Minami Aoyama 2-Chome, Minato-Ku..
Tokyo Japan IO'I 03-402-6171.

KOREA, Texas Instruments Supply Compang Room 301,
Kwang Poong Bidg., 24-1 Hwayang Dong, Sungdong-Ku,
Seou!, Korea, 446-1565.

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

NETHERLANDS, Texas Inslruments Holland BV: Laan Van de
Helende Meesters 421 A, P.0. Box 283, 1180 AG Amstel-
veen, Holland. 020-473391.

NORWAY, Texas lnslrumems A/S: Ryensvingen 15. Oslo 6.
Norway. 02-689487

PORTUGAL, Texas Instruments E%urgamento Electronico
LDA: Rua Eng. Frederico Ulrich, 2650 Moreira Da Maia.
Douro. Portugal. 948-1003,

SINGAPORE, Texas instruments Asia Ltd: P.0. Box 2093,
ggozggnd;rzneev Rd.. Singapore 1, Republic of Singapore,

SPAIN, Texas Inslvumunts EspanaS.A: Balmes 89, 12 Barce-
Jona 12. Spain

SWEDEN, Texas
lSvengehhalen) Norra Hannvagen 3 Fack s 100 54 Slock
holm 39, Sweden, 08-235480.

TAIWAN, Texas Instruments Taiwan Ltd: 10th floor. Fu Shin
Elnuo b3 Sung-Kiang Rd.. Taipei. Taiwan, Repubdlic 0 ?
ina.

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

DRIVERS PAGE
APPLICATION OUTPUT PER PACKAGE TYPE NUMBERS NUMBER
SN55158, SN75158 180
2 SN75159 184
uA9638C 276
AM26LS31C 29
EIA Standard RS422A Differential MC3487 57
s SN55151, SN75151 157
SN55153, SN75153 157
SN75172 205
SN75174 215
EIA Committee TR30.1 Differential A SN75172 205
Draft PN1360 (Aprii 1980) SN75174 215
2 sN75186T 176
: uA9636AC 269
EIA Standard RS423A Single-Ended . SN75186T 252
SN751871 253
SN75150 153
. 2 sn75156T 176
EIA Standard RS-232C Single-Ended WASEIBAC 269
4 SN75186 255
SN75123 119
I1BM 360/370 Single-Ended 2 sN75126T 129
SN751307 134
SN55121, SN75121 113
'2 SN75361A% t
" SN554508, SN75450B §
Single-Ended SN55451B, SN75451B §
R DS7831, DS8831 43
DS7832, DS8831 43
DS7831, DS8831 43
General Purpose DS7832, DS8831 43
SN55109A, SN75103A 79
SN55110A, SN75110A 79
Differential 2 SN55113, SN75113 87
SN55114, SN75114 87
SN55183, SN75183 244
SN554508B, SN754508 §
SN75112 79

Truture Products.
$For data sheet see The Interface Circuits Data Book for Design Engineers.
§ For data sheet, see The Peripheral Driver Data Book for Design Engineers.
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LINE RECEIVER SELECTION GUIDE

RECEIVERS PAGE
APPLICATION INPUT PER PACKAGE TYPE NUMBERS NUMBER
2 SN75157 177
uAS637AC 273
AM26LS32AC 33
EIA Standard RS-422A Differential AM26LS33AC 33
4 MC3486 83
SN75173 210
SN75175 220
EIA Committee TR30.1 Differential 4 SN75173 210
Draft PN1360 (April 1980) SN75175 220
SN75157 177
2 uA9637AC 273
AM26LS32AC 33
EIA Standard RS423A Single-Ended AM26LS33AC 33
4 MC3486 83
SN75173 210
SN75175 220
2 SN75152 164
SN75154 in
ElA 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
SNB5142A, SN75142A 145
SN55143A, SN75143A 145
SN55107A, SN75107A 67
SN55107B, SN75107B 67
General Purpose SN55108A, SN75108A 67
SN551088B, SN75108B 67
. SN55115, SN75115 87
Differential 2 SN55182, SN75182 241
SN75207 263
SN75207B 263
SN75208 263
SN752088 263
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LINE TRANSCEIVER SELECTION GUIDE

TRANSCEIVERS PAGE
APPLICATION BUS I/O PER PACKAGE TYPE NUMBERS NUMEBER
SN75176 225
EIA Standard RS-422A Differential 1 SN75177 233
SN75178 233
ElA Committee TR30.1 5 . SN75176 225
Draft PN1360 {April 1980) Ditferential ! SN 283
SN75178 233
4 MC3446 49
§ SN75160A 189
|EEE Standard 488 GPIB Single-Ended 8 SN75161A 195
SN75162A 195
AM26S10M, AM26S10C 39
AM26S511M, AM26S11C 39
! N8T26 61
Single-Ended 4 NST26A 61
SN75136 135
General Purpose SN55138, SN75138 139
8 SN75163A 202
SN55116, SN75116 105
X ) SN55117,SN75117 105
Differential 1 SN55118, SN75118 105
SN55119, SN75119 105

tFuture products.

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265
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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 GPIB. 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 GPIB 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.

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 eightchannels 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 SN756160A 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 — T ——
does allow more than one instrument to be transmitting on 40 60 80 100 120 140 160
the bus at the same time. This feature is used in parallel Maximum Power Per Channel (mW)
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.

60
50- @ SN75160

404

304 4750

SN75160A pd
204

10 1625
pd

Maximum Propagation Delay (ns)

FIGURE 2

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 SRQ) 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 IFC 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.

TEXxAs INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



16

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 @ 2-V-minimum differential
signal on a twisted-pair line terminated in 100 Q. 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 Committes 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 +25V BV —-0.25Vto6V -7Vtoi12Vv
. A Loaded 5V +36V 2V 15V

Driver output signal Unloaded 15V PeXY, Y YV,
Driver load 3k2to7kQ 450 2 min 100 Q2 54 Q
Maximum driver output current | Power on - —— - +100 pA
(High-impedance state) Power off Vmax/300 £ +100 A +100 uA +£100 pA
Output slew rate 30 V/us max Controls provided —— —_—
Receiver input voltage range +15V 12V -7Vto7V =7Vto12V
Receiver input sensitivity 13V +200 mV +200 mV £200 mV
Receiver input resistance 3kQ2107kQ 4 k2 min 4 kQ min 12 kQ min
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EIA STANDARDS

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

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.

El1A 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 kQ2 Min

RS-232C

1 Driver, 1 Receiver

7
N

RS-422A

1 Driver, 10 Receivers

—ps B

Line Data
Line Data Length Rate
n —_—— _—
40 feet 10 Mb/s
Length Rate 400 feet..... 1Mbfs
50 feet....... 20kbls 4000 feet.. . .. 100 kb/s
RS-423A Draft Standard PN 1360

'\ 1 Driver, 10 Receivers
tr
=

7

Line Data

Length Rate
30 feet..... 100 kb/s
300 feet..... 10 kb/s
4000 feet..... 1kb/s

Up to 32 Driver/Receiver Pairs

E) > D3 >
Line Data
Length Rate
40 teet..... 10 Mb/s
400 feet..... 1 Mb/s

4000 fest..... 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 Vto 12V, 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§ input impedance, and 35 ns propagation delay.
Each receiver has 50 mV input hysteresis for increased
noise margin.

Other new devices include the SN75176 transceiver, the
equivalent of one SN75172 driver and one SN75173
receiver interconnected (see Figure2) 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.

(T Teu ] "“Tw“o'biﬁ"'1 T REVOTE ]
14

smsws sN75174 | o | TERMINAL |

! I BIDIRECTIONAL 7 [

{ REPEATER i

S I I A SN75177 :

SN75176 H 18->—p> H SN75176 }

S - RN |

T a r 1 I

2] | <=} L\ | g !

[ e | { 14 i 1

i SNy 72 | SN75178 | sN75173 | =

IO L JERMINAL _j o) PRINTE e J
FIGURE 2
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LINE CIRCUITS

THERMAL INFORMATION

THERMAL RESISTANCE

JUNCTION-TO-CASE

JUNCTION-TO-AMBIENT

PACKAGE PINS THERMAL RESISTANCE THERMAL RESISTANCE
Rgyc (°C/W) Rgya (°C/W)

J ceramic dual-m-l.mc 14 thru 20 60 122
{glass-mounted chips)

. Linedi f
J ceramic dual-in h.ne 14 theu 20 29t g1t
(alloy-mounted chips)
JG ceramic dual-in-line 8 58 151
(glass-mounted chips)

i .inlinet
JG ceramic dual-in-line 8 26t 110t
(alloy-mounted chips)
14 thru 20 44 108

N plastic dual-in-line 22 39 94
P plastic dual-in-line 8 45 125

’In addition to those products so designated on their data sheets, all devices having a type number prefix of “SNC* or "'SNM,” or a suffix of
gl

*/883"" have alloy-mounted chips.

JG

PACKAGE

14-PIN

J PACKAGES
%.
14-PIN 16-PIN 20-PIN
N PACKAGES

[
PACKAGE
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LINE CIRCUITS
THERMAL INFORMATION

CERAMIC DUAL-IN-LINE PACKAGES

These curves are for use with thecontinuous dissipation ratings specified on theindividual datasheets. Those ratings apply up to the temperature
at which the rated leve! intersects the appropriate derating curve or the maximum operating free-air temperature.

DISSIPATION DERATING CURVE
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0
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T a—Free-Air Temperature—°C

Tin addition to those products so designated on their data sheets, al! devices having a type number prefix of “SNC"” or “SNM", or a suffix of
*/883" have alloy-mounted chips,
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LINE CIRCUITS
THERMAL INFORMATION

PLASTIC DUAL-IN-LINE PACKAGES

These curves are for use with the continuous dissipation ratings specified on the individual data sheets. Those ratings apply up to the temperature
at which the rated level intersects the appropriate derating curve or the maximum operating free-air temperature.
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1400

1300 S

N

1200 S

1100 \\

1000
\

900

2
&4 pj”s/

N
\ l\ \ \N f 7q
. !/7/1, 2 p'
7ns)
800 - . \

[LA Y

700 o

7
VA

/-
77

600

[V,

Maximum Continuous Dissipation—mW

500

400

300

200

100

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



22

TI Sales Offices

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

ARIZONA: Phosnix, PO Box 35160. 8102 N 23rd Ave . Sute
A.Phoenix. AZ B5069. (602) 249-1313

CALIFORNIA: Costs Mesa, 3186 Alrway Costa Mesa. CA
92626. {714) 540- 7311 El Segunda, 831'S Douglas St . El
Segundo. CA 90245, (213) 975-2571: San Diego. 4333 View
Ridge Ave . Suite B . San Diel éo CA 92123, (714) 278-9600.
Sunnyvale, PO Box 518, 776 Paiomar Ave . Sunnyvale. CA
94086. (408) 732-1840

COLORADO: Denver, 9725E Hampden St . Suite 301. Denver.
C080231. (303) 695-2800

CONNECTICUT: Hamden, 2405 Whitney Ave . Hamden. CT
06518. (203) 269-0074

FLORIDA: Clearwater, 2280 U S Hwy 19N . Suite 232. Clw
waler. FL 33515, (813) 796-1928. Ft. Lauderdale, 2765

62nd. Sute A. Ft Lauderdale. FL 33309. (305) 973- 8502
Winter Park, 1850 Lee Rd . Suile 115 Winter Park. FL 32769,
(305) 644-3535

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

ILLINOIS: Arlington Helgms 515 W Algonquin. Artington
Heights. IL 60005. (312)

INDIANA: Ft. Wayne, 2020 Inwood Dr. Ft Wayne. IN 46805
(219) 424-5174. indianapolis. 2343 S_Lynhurst. Suite J-400.
Indianapohs. IN 46241. (317) 248-8555

MARYLAND: Baitimare 1 Rutherford P . 7133 Rutherford Rd .
Baltimore. MD 21207. (301) 944-8600

MASSACHUSETTS: Waltham, RTC (Boston Tech Center) 400-2
Totten Pond Rd . Waltham. MA 02154. (617) 830-6671

MICHIGAN: Southfietd, Central Park Plaza. 26211 Central Park
Bivd . Surte 215. Southtield. MI 48076. (313) 353-0830

MINNESOTA: Edina, 7625 Parklawn. Edina. MN 55435. (612)
830-1600

MISSOURI: Kansas City. 8080 Ward Pkwy . Kansas City. MO
64114, (816) 523-2500; SI. Louis, 2368 Schuelz Rd . St
Lous, MO 63141. (314) 432-3333

NEW JERSEY: Clark, 292 Terminal Ave West. Clark. NJ
07066. (201) 574-9800

NEW MEXICO: Albuquerque, 5907 Atice N € . Suite E. Albu-
querque. NM 87110. (505) 265-8491

NEW YORK: East Syracuse, 6700 Otd Collamer Rd . East Syr-

acuse. Nv 13057, (315) 463-9291. Endicott, 112 Namncoke
Ave . PO Bo: xGIB Endicott. NY 13760. (607) 754-3900.
Melville, 1 Huntington Quadrangle. Suite 3C10. PO Box 2936.
Melville. NY 11747, (516) 454-6600. Pou hlnpsl: 201 South
Ave . Poughkeepsie. NY 12601. (914) 473-2900. Rochester,
1210 Jetlerson Rd . Rochester. NY 14623. (716) 461-1800

NORTH CAROLINA: Charlotte, 8 Woodlawn Green. Woodlawn
Rd . Charlotte. NC 28210. {704) 527-0930

OKLAHOMA: Tulsa, 3105 E Skelly Dr. Suite 110. Tulsa. OK
74105, {918) 749-9548.

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

PENNSYLVANIA: Ft. Washin lon‘ 575 Virginia Or, Ft Wash-
ngton, PA 19034, (215) 643-6450

TENNESSEE: Knoxville, 106 Cavetton Rd . Apt 1F. Knoxville,
TN 37919. (615) 691-3380: Johnson City. PO Drawes 1255.
Erwin Hwy . Johnson City. TN 37601. (61 )282 2200

TEXAS: Austin, 12501 Research Bidg . PO Box 2909. Austin,
X 78723. (512) 250-7655: Dallas, PO Box 225214, Dallas.
TX 75265. (214) 995-6531. Houston, 9000 Southwest Frwy .
Sunte 400. Houston. TX 77036. (713) 778-6592

UTAN: Salt Lake CI? 3672 West 2100 South. Salt Lake City UT
84120. (801) 973-63

VIAGINIA: Arlington, Crystal Square 4. 1745 Jefierson Davis
Hwy . Suite 600. Arlington. VA 22202. (703) §53-2200: Mid-
lothian, 13000 711 Sutters Mill Cr . Midlottvan. VA 23113, (804)
744-1487; Richmond, 3930 Beulah RY . Richmond. VA 23234.
(804) 275-8148

WASHINGTON: Redmond, 2723 lSan Ave . NE Bldg 6.
(206) 881-3080. Redmond. WA 98052

CANADA: Ditawa, 436 McClaren St . Ottawa. Canada.
K2POM8. l5131 233-1177. Richmond Hill, 280 Centre St € .

23408 C Park

Hill L4C1B1. Ontario. Canada. (416) 884-9181: St.

OHI0:
0B 44122. (216) 464-6100. Dayton, Kln%sl!; Bidg . 4124
Linden Ave . Dayton. OH 45432. (513) 258-38

Laurent, Ville St Laurent Quebec. 9460 Trans Canada Hwy .
St Laurent. Quebec. Canada H4S1R7. (514) 334-3635 []

TI Distributors

AUABAMA: Huntsville, Hall-Mark (205) 837-8700.

ARIZONA: Phoenix, Kierulff Electronics (602) 243-4101.R V.
Weathertord (602) 272-7144, Tempe, Marshall Industries
(602)968-6181.

CALIFORNIA: Ansheim, R.V. Weatherford (714) 534'9500;
Canoga Park, Marshall Industries (213) 999-5001;
JACO {213) 998-2200: Costa Mesa, Tl Supply
714) 979-539t. El Monte, Marshall tndustries (213) 686
141 €l Segundo, T1 Suwg (213)973-5150; Glendale, R V.
Weatherford 1213)84 -3451: Goleta, RPS {805) 964-6823.
Irvine, JACO (714) 540-5600; Marshall Industries (7|4]55
6400, Los Angeles, Kierultf Electronics {213) 725-0325. RPS
(213) 748-1271; Palo Alto, Kieruitt Electronics (4|5) 968-
6292 Pomona, R.V. Weatherford (714) 623-1261, San
Disgo, Arrow Eleclvomcs {714) 565-4800; Klevum Elec-
tronics (714) 278-2112; Marshall Industries (714) 278-
0.R.V. w:ammom (714{278 -7400. Santa Barbara, R V.
Weathertord (805) 4 Santa Clara, United Compo-
nents (408) 496 6900 Sunnyvale, Arrow Electronics {408)
745-6600. Marshall industnies (408) 732-1100. Time Elec-
tronics {408} 734.9 BB TI Supply (408) 732-5555. Umited
Components (408) 496-6900: Torrance, Time Electronics
(213f320 0880, Tustin, Kmum!leclvomcs (7114)731-5T11

COLORADO: Denver, Arrow Electronics (303) 758-2100,
Diplomat/Denver. {303) 427-5544. Kierultt Electronics (303)
371-6500; Englewood, R.V. Weathertord {303)770-9762.

CONNECTICUT: Hamden, T! Suggly; 03) 281-4669; Orange,
Milgray/Connecticut (203) 795-0714; Vlalhnglord Arcow
Ele:nomcs (203) 265-7741; Wilshire Electronics (203)

FLORIDA: Clearwater, Diplomat/Southland (813) 443-4514;
FL. Laudardale, Arcow Electronics (305) 973-8502;
Diplomat/Ft Lauderdale (305) 971-7160; Hall-| Mark/Miami
(305) 971-9280. Orlando, Hall-Mark/Orlando {305) 855~
4020. Patm Bay, Arrow Electronics (305) 725-1480;
Drplomatlrlorlda (305) 725-4520; St. Petersburg, Kerultt
Electronics (813) 576-1966. Winter Park, Milgray Elec-
tronics (305) 647-5747.

GEORGIA: Norcross, Arrow Electronics (404) 449-8252; Wil-
shire Electronics (404) 923-5750.

ILUNOIS: Arlington Heights, Tt Supply (312) 640-2964; Ben-

sonville, Hall-Mark/Chicago (312) 860-3823. Elk Grove Vil-

lage, Kieryltt Eleclvomcs ?312) 640-0200, ‘cmugu Newark
|5 110w

INDIANA: Fi, Wayne, Ft. Wayne Electronics {219) 423-3422;
Indianapolis, Graham Electronics (317) 634-8202; Arrow
Electronics {317) 243-9353. Tl Supply {800) 325-1039.

10WA: Cedar Rapids, Deeco {319) 365-7551.

KANSAS: Lensxa, Component Specialties (913) 492.3555;
Shawnee Mission, Hall- Mark(Kansas Clly {913) 868- 4147
Wichita, LCOMP Inc. (316) 265-950

MARYLAND: Baltimore, Arrow Electronics (202) 737-1700.
(301) 247-5200. Hall-Mark/Baltimore (301) 796-9300. Co-
lumbia, Diplomat/Maryland (301) 995-1226. Rockville,
Milgray/Washington (301) 468-6400.

MASSACHUSETTS: Billerica, Kierulf{ Elecnomcs (517) 667
8331, Burlington, Wilshire Electromcs (617) 272

tham, TI Supply (617) 890-0510, Wobum, Arrow Elecuomcs
lsl7)933~aI30.nmeElecuom:s(6!7)935~80 X

MICHIGAN: Ann Arbor, Arrow Electronics (313) 971-8220;
DakPark, Newark Electronics {313)967-0600; Grand Rapids,
Newark Electronics (616) 241-6681 .

MINNESOTA: Edina, Arrow Electronics (612) 830-1800. Min-
neapolis, Diplomat lslz‘) 788-8601. Plymouth, Marshall In-
duslmls (612)559-22

MISSOURI: E:nh Cltl Hall-Mark/St_Lours (314) 291-5350.

Kansas City, ne - Kansas City (816) 221-2400. TI
lS:;J,D‘D)I%g(ms",) 753 4750. 1. Louis, LCOMP Inc.-St. Louis

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

NEW JERSEY: Camden, General Radio Supeply (609) 964-
8560, Cherry Hill, Mllqraylnelawm Valley (609) 424-1300;
Clark, 71 Supply {201) 382-6400. Clitton, Wilshire Elec-
ronics (201) 340-1900: Fairfield, Kierulft Eiectronics 1201)
575-6750. Moorastown, Arrow Efectronics (609) 235-
Saddisbrook, Arrow Electronics (201) 797-5800, Tnlon.
Diplomat/New Jersey (201} 785-1830.

NEW MEXICO: Albuguerque, Arrow Electronics (505) 243-
4566. International Elccnnmcs (505) 262-2011. United
Components (505) 345-998

NEW YORK: Endwell, Wilshire Eleclromcs (607) 754-1570.
Freeport, M:Igray Electronics (516) 546-6000. N J (800)
645-3986: Nauﬂu gu Arrow Elecnomcs {516) 231-1000;
JACO (516) 273-5500. Liverpool, Arrow/Syracuse (315)
652-1000. Melville, Diplomat (516) 454-6400. New York,
Wilshire Electronics (212) 682-8707. Rochester, Artow/

Electronics (JIZI
(312)893-9420.

{716) 275-0300, Rochester Ramu Supply (716)
454-7800. Wilshire Electronics (716) 235-7620.

NORTH CAROLINA: Rateigh, Hall-Mark (919 532 4465.
Winston-Salem, Arrow Electromcs (919) 725-8

OHIO: Centerville, Arrow Electronics (513) 435-5563; Cleve-

land, TI Supply (216} 464-6100; Cincinnati; Graham Electronics
513) 732-1661; Columbus, Hall-Mark/Qhio (614) 846-1882;
ayton, ESCO Electronics (513)226 -1133; Marshall Industries

ésu) 236-8088. Reading, Arrow Electronics (513) 761-5432,
olon, Arrow Electromics (216) 248-3990.

OKLAHOMA: Tulsa, Component Specialties (918) 664-2820;
Hall-Mark/Tulsa {918) 835-8458. T1 Supply (918} 743-9543.

OREGON: Beaverton, Aimac/Stroum Electronics (503) 641-
9070, Milwaukis, United Components (503) 653-5340.

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

TEXAS: Austin, Componenl Specnlues (512) 837-8922: Hall-
Mark/Austin (512) 837-2814. Dallas, Component Specialties
(214)357-6511, Hall- Marleallas (214)234-7400; International
Electronics, (214) 233-9323; T Su’) (2!4)238 6830. El
Paso, international Eleclromcs (315) 778-9761; Houston, Com-
;gnenl Specialties (713) 771-7237; Hall- Mavleouswn 713
7; 21528' Harrison Equipment (713) 652-4700. T) Supply (713

UTAH: Salt Lake City, Diptomat/Altaland (801) 486-4134;
Kierultt Electronics (801) 9736913

WASHINGTON: Redmond, Unted Components (206) B85 1985;
Seattle, Almac/Stroum Electronics (206) 763-2300. Kierulit
Elec.t‘r)%g;s (206) 575-4420. Tukwila, Arrow Electronics (206)

WISCONSIN: Oak Creek, Arrow Electronics (414) 764-6600.
Hall-Mark/Milwaukee (414) 761-3000, Waukesha, Kierultf Elec-
tronics (414) 784-8160.

CANADA: Calgary, Cam Gard Supply (403) 287-0520; Future
Electromcs (403) 259 Downsview, CESCO Electronics
416) 661-0220; Eomom»n Cam Gard Suj gapw {403) 426-1805,
alifax, Cam Gard Supply {902) 454-8581; Kamloops,Cam
:rd Supplx‘(so4|372 -3338: Moncton, Cam Gard Supply (506)

5-2200. Montraal, CESCO Electronics (514) 735-5511; Future
(514) 731-7441; Ottawa, CESCO Electronics (613)
29.5118; Future Electronics (613) 820-8313; Ouebec City,
CESCO Electronics {418) 687-4231; Ruginl Cam Gard Supply
(306) 5251317 Saskatoon, Cam Gard Supply (306) 652-6424;
oronto, Future Electronics {416) 663-5563; Vancouver, Cam
Gard Supply {604) 291-1441; Future Electronics (604) 438
5545, Winnipeg, Cam Gard Supply {204) 786-8481.
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LINE CIRCUITS
OBDERING INSTRUCTIONS AND MECHANICAL DATA

ORDERING INSTRUCTIONS

Electrical characteristics presented in this data book apply for the circuit typel(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.

EXAMPLE: SN 75150 JG

@ 3. Package

MUST CONTAIN TWO OR THREE LETTERS MUST CONTAIN ONE OR TWO LETTERS
SN T1 Interface Products
SNM Mach IV, Level | J.4G,N,P
SNC Mach IV, Level 111 (From Pin-Connection Diagram on Individual Data Sheet)

STANDARD SECOND-SOURCE PREFIXES

AM  Advanced Micro Devices MC Motorola
uA Fairchild
DS National

2. Unique Circuit Designator |
Including Temperature Range

MUST CONTAIN FOUR TO EIGHT CHARACTERS

{From Individual Data Sheets)

Examples: 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- dlpped") leads require no additional cleaning or processing
when used in soldered assembly.

14-PIN J CERAMIC

0.785 (20,0
0755 (18,1)

PEODOO
AWAWA AN

>
O]

0.025 (0,63) R NOM -\

0.310(7,88)

LYAYAYAY
0.280 (7?1%)90 (238 l0]0J0]10101016;

0.245 (6,22)

020 (0,51) MIN: —»| | 0.070 (1,78) MAX 14 PLACES
| le00s0 0.020 (0.51) M| -l
(1,27) NOM % ], GLASS
S — 0.200 (5,08) SEALANT
M;\X
jome | SEATINGPLANE ) 0.030 {0.761MIN -
90° 14 PLACES
14 PLACESr’“‘, "'I 0.023 (0.584)
0.014 {0,356) 0.130 (3,30)- 0.100 (25
.008 (0,203 MIN 0.100(2,54)
0., " F,_(ACES) 0.070(1,77) PINSPACING 0.100 (2,54} T
4PLACES (See Note b}

0.015 (0.381) 14 PLACES

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

16-PIN J CERAMIC

0.785 (20,0) |
0755 (19,3 |
DOPOOOOQE

IOWLWLY-LP-LY-L

3 ¢ 0.025(0,63) R NOM ~ |
-| 0.310(7.88) P
0.290(7,36)

0280(7,11) IATATATATAN

P ez 0PROOOOG
_.l “__ | 0.050 (1,27) NOM ——l roomn ,78) MAX 16 PLACES

GLASS

A e
0.200 (5,08} SEALANT
MAX i
A - SEATING PLANE ,J:\R
1%%: 0.020 (0,51). uozo (0,76) MIN
MIN 12 PLACES
16PLACES 0.014 (0,356)

0.014(0356)  g139(3,30
A 0.008 (0,203) il I.." 023(0,583) 16 py ACES
16 PLACES

0.015(0,381)
0.012 (0, 304) MIN
4 PLACES
o 0.050 (1,27}
PIN SPACING 0.100 (2,54) T.P. 0.015(0,38) APLACES
(Sea Note b)

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

b. Each pin centerline is located within 0.010 (0,26) of its true longitudinal position,

TEXAS INSTRUMENTS
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vnuLniinu IN0INULIIUND ANU MEUHANIUAL UAIA
J ceramic dual-in-line packages (continued)
20-PIN 4 CERAMIC
0975 {24.8)
I‘ 0930 (2361 _——‘I
BOPOOEPOOO®
I
0.025(0,63) R NOM
13 [
0.310 (7.88)
0.250 (7,361 :
0.300(7.62) P Pv v V V LUJ L|.]J7Ll..f
025 622) 01016]01610]0]0JO]0)
_,, 0.050 (1.27) NOM l 0020(051) —-I '-—o.rnou,n) MAX 20 PLACES
— GLASS
0200 (5,08) p— & SEALANT
MAX '
—— SEATING PLANE
1057 030 (330) § [) _.i |__0.030 (0,76) MIN
20PLACES 0014 (0,356) T 16 PLACES
2014 [9.356) | 0.023 (0,584)
Aetmiim 1 eozemon j{ft—* ana
0.050 (1,27)
0.015 (0,38) 4 PLACES
PIN SPACING 0.100 (2,54) T.P.
(See Note b)

JG ceramic dual-in-line package

This 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

0.400 {10.2)
*—0.355 (3,00
0]0JOJ6)
ANAAN
0.025 (0,63) R NOM \
¢ & oa0mem T Y
i~ 0.290 (7,36)
le 0.280 (7,11) @ @ @ ®

0.245 (6,22)

I

0.070 (1,78) MAX 8 PLACES

Il

T GLASS
0.200 (5,08) SEALANT
- SEATING PLANE
105° }. 0.030 (0,76) MIN
i 8 PLACES
8PLACES 0014 {0,356) _’{ 0,023 (0.584)
0.008 {0,203 0.01510,381)
8PLACES 8 PLACES
0,065 (1,65)
0.015 (0,38)
4PLAGES PIN SPACING
0.100 (2,54) T.P.
(See Note b)

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

N plastic dual-in-line

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

packages

cleaning or processing when used in soldered assembly.

14-PIN N PLASTIC
0.770 {19.6)
0.710{18,0)
OO
[ARATAYATATANA
¢ e 0.093(2,36) R NOM—{—+")
' 0.300 £ 0.010 0.110 (2,79) NoM —{e—»]
(7.62£0,26) |YEYEYEYEYA Y
|-0.250¢ 0.010
02502 0010 0]0]6]06]10]0]
L 0.080 (2,03) NOM
0.070 (1,78) MAX 18 PLACES
-l t——L_E ¥ 0020(051:.1} r-
R 0010 025N0M oo ax M
— SEATING PLANE L]
105° ¥ 0.033 (0,83) MIN
“o0° e 14 PLACES
14 PLACES 0.01120.003
0.018 4 0.003
0279+ 0.076) 0.125 (3,17 MIN - I"w 257 20,0761
WMPLACES 007520020 | 14 PLACES
(190051
4 PLACES PIN SPACING 0.100 (2,54) T.P,
(See Note b)
Falls Within JEDEC T0O-116 and MO-001AA Dimensions
16-PIN N PLASTIC
e 0870 (22,1) MAX ———]
OOEOOEE
ATATAYATATATATA
€ <
| 0.300 0.010 0.033(238) R NOM—Z
‘::;‘:::o 0,180 (6.06) NoM—{=—]
5 q I YAYEYEYE Y4
(8,35 2 0,28)
-—I I-—-oma(z.o:mou @@@@@@@@
f=+- 0.070 (1,78} MAX 16 PLACES
%3010 1025 wow N |
0.200 (5,08) MAX
PLAN '
JSLS_‘ } 0.033 (0,83) MIN
18 PLACES
WN-ACES 0.01120.003
4“‘(0.279 +0,076) 0125 37 MIN e ooree 00w,
1ePLACES 0,095 (24) 1BPLACES
0.015 {0.38) PIN SPACING 0.100 (2,54) TP,
4PLACES {Ses Note b
ALTERNATE SIDE ViEW
Package configuration of
6pin N pacicgs (soe . —s{ |2-0.070 (1,78) MAX 18 PLACES
sttarnative sidwisws) i6 TR ] |
#t the option of T1,. 0200(508 MAX 4 &ﬂ
¥ 03340
.033 {0,831 MIN
AT
0.125 (3,17) MIN 4-‘04:;; 20‘;%071‘,
2 0
0095(241) | O AGES
00131038) % Tpiy SPACING 0.100 (2,84) T.P.
4PLaces (Ses Note b

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

N dual-in-line plastic packages {continued)

20-PIN N PLASTIC
1.070 (27,2)
0520 (23,31
[ATATATATYANATATYATA)
< ¢ 0.093(2,36) R NOM——
- 3’,’2 tooe 0.160 (4,061 NOM —f=—]
\VAVAVAVAVAVAVAVAV]
[ 0275 (699 WA 0]016]0[0]0]0]0]0]C)
, "1 I“ 5 0.080 (2.03) NOW ~»| [@—0070(178) MAX 20 PLACES
had & 0010 (0,251 NOM 0.020 (0,51)
oatotazst 0200 (5,081 MAX  MIN !
~—SEATING PLANE
15 } -] Iooma (053 MiN
20 PLACES
0.01140.003 0,155 (3.94) -} ja— 001820003
’\ 10.279 ¢ 0,076) 0125 (3,17 (0,457 £ 0,078)
20 PLACES 20 PLACES
0,075 (1.91) PIN SPACING 0.100 (2,54) T.9.
0.009 {0.22) (See Nota b)
4PLACES
ALTERNATE SIDE VIEW
=+ }e— 007001781 MAX 20 PLACES
0.020 {0,51)
0.200 (5,08) MAX ";"
Package configuration of f ¢.i | — 00331083 MIN
20-pin N package (see 18 PLACES
alternative sideviews) is —_—
S opicn of T X nelammbyiee
0.125(3,17) 20 PLACES
0.075 (1,91}
mf:—,,'m —* PIN SPACING 0.100 (2,54) T.P.
4PLACES (See Note b)
22-PIN N PLASTIC
1.120 (2851
MAX
r—1 o s e oo s
EITHER  — ]
s )
INDEX MARKS
ofetefotofotefotolo]s)
& € 0400+ 0010
110,16 - 0,26)
{See Note b)
le -i 385 (9,017)
! 0.020 (0,51} l
olzoo (s.os) MIN '
e A
108 0.033(0,84)
“e0” MIN
l 22PLACES
0.018 ¢ 0.003
10011+ 0.003)_ g} °"5 " 1 b 10457 + 6,076)
0279 : 0,076) 22 PLACES
Fily SPACING 0070 (1,78}
0.100 (2,54) T.P. G
(See Nots b 2200n0ES

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.

8-PIN P PLASTIC

|e—— 0.400 {10,2) MAX ——
INDEX DOT
O
3 € I I Y 3
0.3007,62) TP.__|
aton ©O 0606
0.250 + 0.010 0.070 {1,78) MAX
16,35 £ 0,026) 8 PLACES
0.200 (5,08) ]
MAX
-LSEATING PLANE —
GAUGE PLANE ¥ _,l 0.033 (0,84) MIN
0.020 (0,51) 8 PLACES
o 0.030 (0,76) MIN
8PLACES 0.000 (0,00) |

L0.125 (3,17) 0.018 ¢ 0.003

0.011 ¢ 0.003 MIN (0,457 £ 0,076)

{0,279 + 0,076) 8 PLACES
8 PLACES 0.100 (2,58) T.P.
6 PLACES
{See Note b)

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

b. Each pin centerline is within 0.005 (0,127) radius of true position at the gauge plane with maximum material condition and unit

installed.
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' INTERFACE TYPES AM26LS31M, AM26LS31C

CIRCUITS UDRUPLE DIFFERENTIAL LINE DRIVERS

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

. AM26LS31M.,..J
Meets EIA Standard RS-422A AM26LS31C...JOR N

[ ]

e Operates from a Single 5-V Supply DUAL-IN-LINE PACKAGE (TOP VIEW)

e TTL-, DTL-Compatible

e Complementary Qutputs Voo an a4y 4z "8 2z w

e High Output Impedance in Power-Off 16 [15] [1a] |3 J12[ jn| Jwo] 19
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 1 2 3 4 5 s 7 8
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 FUNCTION TABLE (EACH DRIVER)

1A v 1z EN%BLE 2z 2y 2A GND

or active-low inputs. Low-;?ower §chottky CII"Cl.JIFl’Y INPUT | ENABLES | oUTPUTS
reduces power consumption without sacrificing =

A G G Y r4
speed,

H H X H L
The AM26LS31M is characterized for operation L H X L H

e o H X L H L
over the full military temperature range of —55 C L X L L H
to 125°C, the AM26LS31C is characterized for % L nlz 2
operation from 0°C to 70°C.
H = high level

L = low level
X = {rrelevant

schematic {each driver) 2 = high Impadance (off}

INPUT
A
L ) 224
A~ —1
H 3 ¥ i "._(
] - X
x
(1]
ouTPUT hl x .. pJ » Id e ouTPUT
Y L z
Silairh

S -
i-__Vo_c T TCOMMON TO ALL FOURDRIVERS = ——""1
: Sl L Lo
1 ouasie ol ) ¥ DRIVERS
| :l_| 4
| enasie v
i T 1
| ¥ F 3 ) 4
| crouno |
| - |
L —_ [ ————-d

Copyright © 1979 by Texas Instruments 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, VcC (seeNote 1), . oo e v v v v
Input voltage . ...
Output off-state voltage , .
Continuous total dissipation at {or below) 26°C free-air temperature (see Note 2)
Operating free-air temperature range: AM26LS31M ......

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

S e s e s e s s es e e e

sree e e

vo e

AM26LS31C ........

se s e s e s ean

e

PR R R

................ e oo

. e A1)
v....—55°Cto125°C

eee....0°Cto70°C

NOTES: 1. All voltage values, except differential output voltage Vgop, are with respect to network ground terminal.
2. For operation above 25°C free-alr temperature, refer to the Dissipation Derating Table, In the J package, AM26LS31M chips are

alloy-mounted; AM26LS31C chips are glass-mounted.

DISSIPATION DERATING TABLE

.. —65°C to 150°C
ve.....300°C
...260°C

PACKAGE POWER DERATING ABOVE
RATING FACTOR TaA

J (Alloy-Mounted Chip) 1000 mW 11.0mwW/SC 59°C

J {Glass-Mounted Chip) 1000 mW 8.2mW/°C 28°C

N 1000 mW 9.2mW/°C 41°c

recommended operating conditions
AM26LS31M AM26LS31C UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vgo 45 5 55 | 475 5 525 v
High-level output current, loH -20 -20 mA
Low-level outputcurrent, gy 20 20| mA
Operating free-air temperature, T —55 125 0 70 °C
electrical characteristics over operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONST MIN  TYPE MAX [ UNIT
ViH4  High-level input voltage 2 \
ViL Low-level input voltage 0.8 \
Vik  Input clamp voltage Vee = MIN, I =-18 mA -1.5 \
VoH  High-level output voltage Vee = MIN, IoH = =20 mA 2.5 Vv
VoL  Lowdevel output voltage Vee = MIN, loL=20mA 0.5 \
o Vp=05V ~20

loz Off-state (high-impedance-state) output current | Vg = MAX Vo=25V 20 uA
Iy Input current at maximum input voltage Vee=MAX, V=7V 0.1 mA
IiH High-level input current Vec=MAX, V=27V 201 uwA
TR Low-level input current Vec=MAX, V=04V —0.36 | mA
los Short-circuit output currentd Vee = MAX —30 =150 | mA
lce Supply current {both drivers) Vee = MAX, Al outputs disabled 32 80 | mA

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,
Tan typical values areat Vg =5 Vand Tp = 25°C.,
§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second,
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TYPES AM26LS31M, AM26LS31C
QUADRUPLE DIFFERENTIAL LINE DRIVERS

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

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tpLH Propagation delay time, low-to-high-level output . 14 20 ns
tpHL Propagation delay time, high-to-low-level output | Cp = 30 pF, See Figure 1, S1and S2 open 14 20 ns

Qutput-to-output skew 1 6 ns
tpzH Output enable time to high level Cp =30pF, R_.=75%Q, See Figure1 25 40 ns
tpzy Output enable time to low level Cp. =30pF, R =180, SeeFigure 1 37 45 ns
tpHz Output dfsable tfme from high leve! CL = 10pF, See Figure 1, S1and 52 closed 21 30 ns
tpz Output disable time from low level 23 35 ns

PARAMETER MEASUREMENT INFORMATION

————— -3V ENABLEG = mmmm— av
INPUT A 1.3V 13V 1.5V (See Note C) %\1 5V
] ov ENABLEG-—~"| N — Y,

'
1 |
[ ) ol le—1pZ| —= kt
{See Note B) r—tPLH—‘: I'tPHL_:_ —VoH I - clo———masv | PLZ" :; 2;’0‘:ed
OUTPUT ¥ ' 15V WAVEFORM 1 | S1 closed, 2 1.5V i ' ~15V
‘Sk 35k 1 VoL (See Note D) : S2open ——L—"{:;i:--VOL
1 o]
.-tp,e.."{ﬁ tpLH v f—tpzH —-2 Fehze08 Vios v
OUTPUT Z ! 15V L/ "OH  WAVEFORM2 st open, v ——_"\: VoH
: 2 _voL (See Note D) S2 closed __115__ Stana 18V
S2 closed
PROPAGATION DELAY TIMES AND SKEW ENABLE AND DISABLE TIMES
TEST VOLTAGE WAVEFORMS
POINT Vce NOTES: A. All input pulses are supplied by generators having the following
characteristics: PRR & 1 MHz, Z,,¢ = 50 £, ty < 15 ns, and
180 Q tf < 6 ns.
FROM OUTPUT B. When measuring propagation delay times and skew, switches S1

and S2 are open,

UNDERTEST C. Each enable is tested separately.
cL D. Waveform 1 is for an output with internal’conditions such that
(See Note E) the output is low except when disabled by the output control,
0—1 Waveform 2 is for an output with internal conditions such that
= = the output is high except when disabled by the output control.
TEST CIRCUIT E. C) includes probe and jig capacitance.
FIGURE 1-SWITCHING TIMES
TYPICAL CHARACTERISTICSt
Y OUTPUT VOLTAGE Y OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
DATA INPUT VOLTAGE DATA INPUT VOLTAGE ENABLE G INPUT VOLTAGE
5 T ] 5 T 4 —1 T
| No Load -vec=5V vee=55V
Ta=25C Vce=55V . No Load 1 1
Ta = 125°C— vee=5V
> [ vec-5v > A : >3 _Vvee I'
5 Vee-45Y £ 1 L ¥ vee=4.5V
83 53 TA = -55°C — 3
s 2 | Ta2se] ] 3
1 g ‘ g2
32 3 2 ” 5
$ 3 IT 3 g
o ES g Load = 470 Q
1 1 ] ” I toGround
‘ ” | SeeNote3
TA=25"C
i R IR |
"o 1 2 (! 1 2 ] 1 E
V|—Data Input Voltage—V Vy-Data Input Voltage-V Vi—Enable G Input Voltage-V
FIGURE 2 FIGURE 3 FIGURE 4

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

QUTPUT VOLTAGE

vs
ENABLE G INPUT VOLTAGE

hd T
Ta=1255C
i
3 —
> |
1 |} A*-55"C
| Ta=25'C—]
3
>
§ 2
2 lvecesv
Load=4700
to Ground
See Note 3 J
ol 1|
1

V{-Enable G Input Voltage-V

FIGURE S

HIGH-LEVEL OUTPUT VOLTAGE

vs
FREE-AIR TEMPERATURE

IoH * =20 mA |1

T ton = -40mA

VoH-High-Level Output Voltage-V
1

| Vec=5V
See Note 3
1 1

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

FIGURE 8
LOW.LEVEL OUTPUT VOLTAGE
vs
OUTPUT CURRENT
10 —
Ta=25°C
> 091 See Note 4
T 08
g 0.7
2 os L
Veo = 4.
g 05 c¢, ‘5!/
T 0s L= Vec-ssv
T o
g 0.3 /
1" 02 /
S n
o

0 20 40 60 80 100 120
1oL ~Low-Level Output Current-mA

FIGURE 11

TYPICAL CHARACTERISTICST

OUTPUT VOLTAGE

vs
ENABLE G INPUT VOLTAGE

8 . T T T
VeSSV Load= 4700 to Voo
o Veesv] | raezsc
Vec=45V See Note 4
>
L M
I
3
s,
s
1
] |
[] 1 2 3
Vj=Enable G Input Voltage-V
FIGURE 6

HIGH-LEVEL OUTPUT VOLTAGE

vs
OUTPUT CURRENT
Tl el
[~ CC~
> Ssy
i ~~ @\
3 S5,
3
.>. Vl‘c-‘.s‘,
g I~~~
382 -
z
i,
S | Ta-25c
> See Note 3
0 |
0-10-20-30-40-50 ~60 ~70-80-80-100

10H~High-Level Output Current—-mA

FIGURE9
SUPPLY CURRENT
v
SUPPLY VOLTAGE
80
w11 | LA
o~ A lnputs G //—
< /
. /|
£ Y/ A \nputs Open
g
3 A
i 20 I
s / No Load
1 Outputs enabled |
Ta=25°C
1] I

o ¥+ 2 3 4 5 6 7 8
Vee-Supply Voltsge-V

FIGURE 12

VO-Output Voltage-V

VOL-Low-Level Output Voltage—V

tcc-Supply Current—-mA

QUTPUT VOLTAGE
vs
ENABLE G INPUT VOLTAGE

6 vee=5V
Load= 1k to VCC
6 ‘ See Note 4
JTas 125°C|
3 TAL“’SOC n \
sl | |
1 ‘ \\
ol
[] 1 2 3
Vi=Enadble G Input Voltage-V
FIGURE?7
LOW-LEVEL OUTPUT VOLTAGE
vs
FREE-AIR TEMPERATURE
05
04—
0.3
0.2
04— Vee=5v
IoL = 40 mA
[~ See Note 4
0 | |
-75 50 =25 0 25 &0 75 100 125
TA-Free-Air Temperature~"C
FIGURE 10
SUPPLY CURRENT
vs
SUPPLY VOLTAGE
O otos | | ]
70}~ A iInputs open or
Qutputs disabled
60|~ Ta=25°C
50!
40 W
2 o v
]
20 T va
0
o 1 2 4 7 8

Vee—-Supply Voltage-V

FIGURE 13

NOTES: 3. The A input is connected to Vcc 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 V¢ during the testing of the Z outputs,
toata tor temperature below 0°C and above 70°C are applicable to AM26LS31M circuits only.
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INTERFACE

TYPES AM26LS32AC, AM26LS33AC

BULLETIN NO. DL-S 12655, OCTOBER 1980

AM26L.S32AC 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 A
Operates From a Single 5-V Supply
Low-Power Schottky Circuitry
3-State Outputs

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

Designed to be Interchangeable with
Advanced Micro Devices AM26L.S32C
and AM26LS33C

description

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.

JOR N DUAL-IN-LINE PACKAGE
(TOP VIEW)

INV_ O INV
Vec  INPUT  InpUT

4 3
4 NON- 4 3 NON- 3
OUT- ENABLE OUT- INV INV
PUT ] PUT  INPUT INPUT

16 1

fd

INPUT  INV PUT
INPUT

5] [1a] i3] _[12] [1n]_[w
2 s s s 177
GND

1 1 1

ENABLE 2 2
INV NON-  OUT- G o

UT-  NON-
pPUT

2
NV
INV_ INPUT

INPUT

FUNCTION TABLE (EACH RECEIVER)

DIFFERENTIAL ENABLES OUTPUT
INPUT G G
H X H
Vip>V
iD TH X L H
H X ?
VIL<SV|p<V
TLSVIDSVTH x L 2
H X L
Vip<V
ID TL X L L
X L H z

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

Z = high impedance (off), ? = indeterminate

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

INPUT

EQUIVALENT OF EACH
DIFFERENTIAL INPUT

EQUIVALENT OF EACH ENABLE INPUT

TYPICAL OF ALL OUTPUTS

————t—v
280 ce

Vce ——-

3

1 Vee
16.8kQ 2

o Sy

- ENABLE
Losoq
FNoM Yy

283k
NOM

- r NOM

OUTPUT

Copyright © 1980 by Texas Instruments Incorporated
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TYPES AM26LS32AC, AM26LS33AC
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

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

Supply voltage, VoG (seeNote 1) v i v iiveivnnererrrarssanortasecsssassssasssnssnsses 1V
Input voltage, any differential iNnPUt 4 v v v eeeeenrensversannrosssovesssscasssccasaoees 25V
Differential inputvoltage (e NOTE2) v vt e vevnnnneesesoeaonoonsossocsnsonaassassees 126V
Enable inpUtVOlagE  « v v v v et eesvoerecessessencsosssasosoanosssacsscsssassnansnse 1V
Low-level OUtPULCUITENT oo et e v e v v s s vseneossacoscossasosssasasscssssaneaasaces DOMA
Continuous total dissipation at (or below} 25°C free-air temperature (see Note3) . ..vevvevvnaneeones 1W
Operating free-air teMperature range  + v v e e cvove oo rovvavessososecscaosssosssconasssss 0°Cto 70°C
Storage tempPerature raNGE  + o v v o v s e st s e s s s s asasonoesesacconnanoensanas ..... —65°Cto150°C
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: J package . .......ceceeueveeesc... 300°C
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: Npackage «...ceceececoceccnacss 260°C

NOTES: 1. All voltage values, except differentlal voltages, are with respect to the network ground terminal.

2. Differential voitage values are at the noninverting terminal with respect to the inverting terminal.
3. For operation above 25°C free-air temperature, refer to Dissipation Derating Table. In the J package the chips are glass-mounted.

DISSIPATION DERATING TABLE

PACKAGE POWER DERATING ABOVE
RATING FACTOR TA
J (Glass-Mounted Chip) 1000 mW 8.2mwW/°C 28°C
N 1000 mW 9.2mW/ C 41°c
recommended operating conditions
AM26LS32AC AM26LS33AC v
MIN NOM MAX | MIN NOM MAX NIT
Supply voltage, Voo 4.75 5 5.25| 4.75 5 5.25 \")
Common-mode input voltage, V¢ +7 +15 \
High-level output current, loH —440 —440 | pA
Low-level output current, lo| 8 8| mA
Operating free-air temperature, Tao 0 70 1] 70 °c

TEXAS INSTRUMENTS
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TYPES AM26LS32AC, AM26LS33AC
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

electrical characteristics over recommended ranges of Vcg, VIC, and operating free-air temperature
{unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYPt max |[uNnIT
Differential input AM26LS32AC 0.2
v VoH=27V, =
TH high-threshold voltage OH lon = —440KA I oeLs33AC 05| Y
Differential input AM26LS32AC |-0.2%
Vv VoL=045V, loL=
TL low-threshold voltage oL OL=BmA I 26LS33AC |—0.57 v
VT4+—VT— Hysteresis§ 50 mv
VIH High-level enable input voltage 2 \4
ViL Low-level enable input voltage 08| V
.ViK Enable input clamp voltage Vee =475V, lj=-18 mA -1.5 \
Vec =475V, Vip=1V,
Vv High-level output voltage 27 3.5 \"
OH 'gh-level output voitag Vi(5) =08V, loH = —440 uA
Vec =475V, Vip=-1V, loL=4mA 0.4
\"/ Low-level output volt \"
oL owlevel output voltage Vi(G) =08V loL =8 mA 0.45
Off-state (high-impedance-state) Vp=24V 20
1 Vec =525V, A
0z output current cc V=04V -20 s
| Line input current V=15V, Other inputat—10Vto 15V 1.2 mA
! ine Inpu V)= 15V, Other input at —15 V t0 10 V 17
HI{EN) Enable input current V=65V 100 | uA
1iH High-leve! enable current V=27V 20| pA
L Low-level enable current V=04V —0.36 | mA
rj Input resistance Vic=-15Vto 156V, Oneinputto AC ground 12 15 kQ
10s Short-circuit output current Vee=56.25V, -15 -85 | mA
Vec=5.25V, Data inputsat 0 V,
[ Suppl 70 A
cc upply current All outputs disabled 52 m

TAll typical values are at Vgg = 5 V, T4 = 259 C, and V¢ = 0.

$The algebraic convention, where the less-positive (more-negative) limit is designated as minimum, is used In this data sheet for threshold

levels only.

§ Hysteresis is the difference between the positive-going input threshold voltage, VT4, and the negative-going input threshold voltage, V...
See Figures 10 and 11.

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

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

PARAMETER TEST CONDITIONS MIN TYP MAX]| UNIT
I 2
e L
e -

TEXAS INSTRUMENTS
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TYPES AM26LS32AC, AM26LS33AC

QUADRUPLE DIFFERENTIAL LINE RECEIVERS

PARAMETER MEASUREMENT INFORMATION

TEST
POINT vece
RL=2kQ
s1
FROM OUTPUT
UNDER TEST See Note C

s
S 5ka

AAA

CL
See Note B {

TEST CIRCUIT

~»l |®m—<5ns
|

O I — Y

——— e - =t G\

INPUT ov ov
: 25V
| lt———tpHL

tpLH—t——P] |
[ l— — —VoH

1 |

OUTPUT 13v 13V
VoL
S1and S2 closed

VOLTAGE WAVEFORMS FOR tpy H. tPHL

—.: l—<5ns

— e o= - =3V

ENABLE ENABLE
G G
ENABLE ENABLE
G G
$1 closed
I | S2open
1 |
oUTPUT $1open v ouTPUT S1 closed v PLZ —ja— ~14V
S2closed tPHZ —j—m 14V S2 open _ _t
S1 closed -—J— — VoL
S2 closed
close 08y
VOLTAGE WAVEFORMS FOR tpyz, tpZH VOLTAGE WAVEFORMS FOR tpL2, tpZL
NOTES: A. The pulse generator has the following characteristics:
Zout = 50 §2, PRR = 1 MHz, t,, = 0.5 us.

B. C includes probe and jig capacitance.

C. All diodes are 1N3064 or equivalent.

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

FIGURE 1
36 TEXAS INSTRUMENTS
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TYPES AM26LS32AC, AM26LS33AC
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

Von-High-Level Output Voltage-V

Vor—Low-Levei Output Voltage—-V

HIGH-LEVEL OUTPUT VOLTAGE

vs
HIGH-LEVEL OUTPUT CURRENT

TYPICAL CHARACTERISTICS

HIGH-LEVEL OUTPUT VOLTAGE

v§
FREE-AIR TEMPERATURE

LOW-LEVEL OUTPUT VOLTAGE

vs
LOW-LEVEL OUTPUT CURRENT

5 | LA} 06
Vip=02V /
Ta=25°C > > o5 |—vec=sv P
4 * 4 8 TA®=25C e
2 — 2
N g S o4
1 2 3 g
N a8 3 o3 v
\\/Vcc I- 52]5 v b T /
2 \k/ vee=5V 5 2 3 0.2 /
5 i
Vee =475 V \\ T -
1 I fvecesv L o4
N\ > ’_V“) =02V >O
IOH = =440 A o
00 ~5 =10 -15 -20~25-30 —35 —40-45-50 0 10 20 30 40 S0 60 70 80 0 5 10 15 20 25 30
ToH~High-Level Output Current—mA TA-Free-Air Temperature-°C oL — Low-Level Qutput Current ~ mA
FIGURE 2 FIGURE 3 FIGURE 4
g PUT Vi E
LOW-LEVEL OU:; T VOLTAG OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
FREE-AIR TEMPERATURE ENABLE G VOLTAGE ENABLE G VOLTAGE
05 50 Vip=02V Vee=5V |
45 F—Ta=25C 1 ViD= 0.2 V———i-
04 20 | load=8 Kk Vee=5.5V Load = 8 kS to ground
- > 3'5 10 ground Voc 5V > Ta=70°C LA~ 25°C
. T t
Vecec=45V T
03 ‘—? 30 = _g.. 3 TA=0°C
> o
3 25 2
0.2] $ 20 Og 2
o115 1
> o
ol vec=sv 10 >
Vip=-02V 05
[ loL=8mA }
0 o 0
0 10 20 30 40 50 60 70 80 6 o5 1 15 2 25 3 0 05 1t 15 2 25 3
itage—'
Ta-Free-Air Temperature~"C Enatla G Voltape-v Enable G Voluage -V
FIGURE § FIGURE 6 FIGURE7
OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
ENABLE G VOLTAGE 8 ENABLE G VOLTAGE
6 T
Vec=55V J | vee=5V
5 Vec=5V ¥LD_ 2;?":2 v 5 Vip=-02V
+ . d= 1k to Vce ]
Vee=45V Load= 1k to VCC > lua ce
>
1 ]
g4 g 4 T
g 5 Ta=25°C—+] [-Ta=0C
> 2, ] |
.§. 3 ’E' [ )
5 : TA=70°C+
92 ) 2
I3 o
>
1 1
o 0
1] 05 1 15 2 25 3 05 1 15 2 25 3
Enable G Voltage-V Enable G Voltage - V
FIGURE 8 FIGURE 9

TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



38

TYPES AM26LS32AC, AM26LS33AC
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

TYPICAL CHARACTERISTICS

AM26LS32A AM26LS33A
OUTPUT VOLTAGE CQUTPUT VOLTAGE INPUT CURRENT
vs vs vs
DIFFERENTIAL INPUT VOLTAGE DIFFERENTIAL INPUT VOLTAGE . INPUT VOLTAGE
Vee =5V Vec=8V | lo=0 | Ta=25C
et T [ NEEENN
PRALSECA 4 Vig Vi Vie ]
> Vic Vic ic > ~15 ov 15V < 2
I —7vifovtrv I t } E
£ 3 s ! - £3 J I £ 1
s ARSI ALY AT I CV ) A4 22 s V1 V- 2= £ =
) vT. - L | 3 0 -g ® w4
3 g VT4 VT4 VT4 © . oV // H § 8
8 ? 3 2 B o1 [ NCeT T EE3
1 1 T /\‘00-" L ¥-34
S g = -2 E £ < B
1 1 FEL g
-3 stond
NN $353
0 o 4 EE4E
-200-150-100 ~50 0 50 100 150 200 -200-150-100 -0 O S0 100 150 200 -25-20-15-10-5 0 S 10 15 20 25
V|p - Ditferential Input Voltage ~ mV V|p - Differential Input Voltage — mV Vi — tnput Voltage - V
FIGURE 10 FIGURE 11 FIGURE 12
TYPICAL APPLICATION
Y AM26LS31C’ Py s % AM26LS32AC
3 ¥
DATA RT* DATA
IN ouT
d L
1 7
Y% AM26L.S32AC % AM26LS33AC
DATA DATA
ouT out
1- t

*RT equals the characteristic impedance of the line.

FIGURE 13 — CIRCUIT WITH MULTIPLE RECEIVERS
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TYPES AM26S10M, AM26S10C, AM26S1IM, AM26S11C

MITARMNIINIF NIIA TRAAMAAFIVIFRNNA

UUMAUNUIrLE DUO I1NANNOLLCIVLNIO

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

Schottky CircuitryT for High Speed,

Typical Propagation Delay Time... 12 ns

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

® Driver Outputs Can Sink 100 mA at 0.8 V

Maximum

P-N-P Inputs for Minimal Input Loading

Designed to be Interchangeable with

Advanced Micro Devices AM26S10 and
AM26S11

*

description

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

The driver of the AM26S10 is inverting; the driver of
the AM26S11 is noninverting. Each device has two
ground  connections, for improved ground
current-handling capability. For proper operation, the
ground pins should be tied together.

The AM26S10M and AM26S11M 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.

AM26510
L
FUNCTION TABLE
(TRANSMITTING)

AM26510
J OR N DUAL-IN-LINE PACKAGE
{TOP VIEW)
Vcc 48 4R 4D s 3D 3R 38

=)
5

1 2 3 4 8
GND 18 1R D 20 R 28 GND

AM26S11
J OR N DUAL-IN-LINE PACKAGE
(TOP VIEW)

4R 4D s 3D 3R k]
1 0 9

1 2 3 4 5 6 17 8
GND 18 1R 1D 20 2R 2B GND

AM26S11
FUNCTION TABLE
(TRANSMITTING)

INPUTS QUTPUTS
S D B R
L H L H
L L H L

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

AM26510 AND AM26511
FUNCTION TABLE

{RECEIVING)
INPUTS OUTPUT
S B D R
H H X L
H L X H

H = high level, L =

low level, X =

irrelevant

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

Copyright © 1980 by Texas Instruments Incorporated

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

39



TYPES AM26S10M, AM26S10C, AM26S1IM, AM26S11C
QUADRUPLE BUS TRANSCEIVERS

schematic (each transceiver)

Veo
104 %
NOM

FAN

f 1
Fa

——————t

b

AM26510

_,._I_ i T »—f:

70 THREE
OTHER

|
|
|
|
|
| ORIVERS
!
|
|
|
|

> s )

RECEIVER

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

Supply voltage, Vo (seeNote 1) . . . . . . . . . . v v v v v v v v v e . . . =05Vt7V
Driver orstrobeinputvoltage . . . . . . . . . + + « + « « + « s « +« 4+ » + .—05Vtob55V
Bus voltage, driver output off: AM26S1OM,AM26S11M . . . . . . . . . . . . . . .-05Vtob55V

AM26S10C,AM26S11C . . . . . . .+ « + . . . . —05Vt0525V

Driver or strobeinputcurrent . . . . . . . . . . « 4+ ¢ 4 e « + + +« « « . . —30mAto5SmA
Driveroutputeurrent . . . . . . . . . . 4 e 4 4 4 e 4 e 4 4 4 e s e s e« . . 200mA
Receiver output current . . . . e e e 4 e e e < o B 1172

Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) . . . . . . . . . 800mW
Operating free-air temperature range: AM26S10M, AM26S11IM . . . . . . . . . . . . -—55°Cto 125°C

AM26S11C,AM26S11C . . . . . . . . . . . . . . 0°Cto70°C
Storage temperature range . . . T N R T R L (o
Lead temperature 1/16 inch from casefor 60 seconds: Jpackage . . . . . . - . . . . . . . . 300°C
Lead temperature 1/16 inch from case for 10 seconds: Npackage . . . . . « . + « « « « « o . 260°C

NOTES: 1. Voltage values are with respect to network ground terminals connected together.
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, AM26S10M and AM26S11M chips are alloy-mounted; AM26S10C and AM26511C chips are
glass-mounted.

recommended operating conditions

AM26510M AM26S10C
AM26S11M AM26S11C uNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 5 55| 4.75 5 6.25 v
Receiver high-level output current, loH -1 -1 mA
Low-level output current, IQ Driver 100 100 mA
Receiver 20 20
Operating free-air temperature, Ta ~55 125 o 70 °c
49 TEXAS INSTRUMENTS
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TYPES AM26S10M, AM26S10C, AM26S1IM, AM26S11C
GUADRUFLE BUS TRANSCEIVERS

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

AM26S10M AM26S10C
PARAMETER TEST CONDITIONST AM26511M AM26S11C unIT
MIN TYP MAX|MIN TYPE MAX
Dor S 2 2
igh-l \
ViH  High-level input voltage P vy 325
v Lowdevel i It Dor$S 08 0.8
1R ow-level input voltage P 16 175
Vig  Inputclamp voltage DorS|Veg=MIN, 1j=—18mA -1.2 -1.2
Vec=MIN, ViH=2V VL = V(L max,
VoH High-evel output voltage R cc IH ! iL=ViL 25 34 27 34
loH = =1 mA
R lor =20 mA 0.5 0.5
Vee=MIN, Viy=V|g min,|loL =40 mA 033 05 033 05
v 5 ! v
OL  Lowdevel output voltage B |ViL=08V oL =70 mA 042 07| 042 07
loL =100 mA 051 08 051 08
Vin=2V Vec=MAX, Vp=08V =50 -50
10(off) Off-state output current B VlH -08 ;/ Vcc=MAX, Vp=45V 200 100| pA
== Vec =0, Vo =45V 100 100
D 30 30
1 i i Vee= , Vi=2.
H High-level input current S cc=MAX 1=27V 20 20 HA
Input current at maxi
y o putcuremtstmaximum 5 ors|vee=MAX, V=55V 100 100 A
input voltage
D — —
Il Low-level input current Vec=MAX, V=04V 0.54 0.54 mA
S —0.36 —-0.36
los Short-circuit output current§] R | Voo = MAX —20 -55( —-18 -60] mA
| Supply current AM26S10 |Vgog=MAX, StrobeatOV, No load, 45 70 45 70 mA
cc i AM26511_| Al driver outputs low 80 80
tFor conditions shown as MIN or MAX, use the appropriate value shown under recommended operating conditions.
¥ AN typical values are at TA= 25°C and Vee=5V.
8 Not more than one output should be shorted at a time, and duration of the shortcircuit should not exceed one second.
switching characteristics, Vog =5V, Tp =25°C
EST AM26S10 AM26S11
UNIT
PARAMETER FROM | TO CONDITIONS |[MIN TYP MAX|MIN TYP MAX
tpLH  Propagation delay time, low-to-high-level output D 8 10 15 12 19 ns
tpHL  Propagation delay time, high-to-low-level output 10 15 12 19
tpLH Propagation delay time, low-to-high-level output s 8 14 18 15 20 ns
tpHL  Propagation delay time, high-to-low-level output See Figure 1 13 18 14 20
tpLH  Propagation delay time, low-to-high-level output 8 R 10 15 10 15 ns
tpHL  Propagation delay time, high-to-low-level output 10 15 10 15
tTLH  Transition time, low-to-high-level output B 4 10 4 10 ns
tTHL  Transition time, high-to-low-level output 2 4 2 4

TeEXAS INSTRUMENTS

INCORPORATED
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TYPES AM26S10M, AM26S10C, AM26S1IM, AM26S11C
QUADRUPLE BUS TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION

AM26511

|
PULSE Vee ?':"':};“ ————————————————— -_— 15V
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NOTES: a. The pulse generators have the following characteristics: Zout= 508, t, = 10 5 ns,
b. Includes probe and jig capacitance,
€. All diodes are 1N916 or equivalent,
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TYPES DS7831, DS7832, DS8831, DS8832

S LINE DHRi

ERS WITH 3-STATE UUTPUTS

BULLETIN NO. DL-S 12496, JANUARY 1977

e TTL Compatible

® Propagation Delay Time ... 15ns Typ

e Very Low Output Impedance with High
Drive Capability

® 40-mA Sink and Source Capability

e Gating Control to Allow Either Single-
Ended or Differential Operation

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

description

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

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

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

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

ouTPUT
CONTROLS MODE
OUTPUT INPUT OUTPUT INPUT conTROL

Vee 73,462 3,461 avy 4A 3y 3A Mc2

wljnfeifeii2zifnijogis

t{l2fl3([laqyls55(6({17¢(]8

1,2G1 1.2G2 OUTPUT INPUT OUTPUT INPUT MODE GND
2y 2A CONTROL
QUTPUT Mc1
CONTROLS

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

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

FUNCTION TABLE

OUTPUT MODE DATA OUTPUT DATA OUTPUT
CONTROLS | CONTROLS | INPUT INPUT

G1 G2 | MC1 MC2| 1A/4A 1v/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 4

H = high level, L = low level, X = irrelevant, Z = high impedance (off)
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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, V¢ (see Note 1)

Input voltage . . . . .

Continuous total dissipation at {or below) 25°C free-air temperature {see Note 2):

Operating free-air temperature range: DS78' . .

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:

recommended operating conditions

Dssg’' . .

e s e e

« e e s e

s s e s

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, DS7831 and DS7832 chips are alloy-mounted; DS8831 and DS8832 chips are glass-mounted.

Jpackage . .

N package . .

L7V
....55V
. . 1025mW
. . 1150 mwW
—55°C to 125°C
. 0°Cto70°C
—65°C to 150°C
. . . .300°C
... .260°C

« e e e

DS78’ DS88’
UNIT
. MIN NOM MAX [MIN NOM MAX
Supply voltage, Vcg 4.5 5 5.5 |4.75 5 525 V
Output voltage, VO 55 5.5 \J
High-level output current, IoH —40 —40| mA
Low-level output current, 1oL 40 40 mA
Operating free-air temperature, TA —55 125 0 70| °cC

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

PARAMETER TEST CONDITIONSt MIN TYPE MAX |UNIT
Viy4 High-level input voltage 2 \'J
ViL Low-level input voltage 08| V
ViK Input clamp voltage Vee=MIN, 1j=-12mA -1 -15 \
Vcc=MIN, [lon=—2mA |[Ds7831,0s7832 | 24 3.4
VoH High-level output voltage VIH=2V, |lpH=-5.2mA | DS8831,05S8832 24 3.0 \"
ViL=08V | IpH =—40 mA 1.8 25
Ve =MIN, ViH=2V, IoL=32mA 0.26 04
VoL Low-eve! output voltage ViL=08V oL =40 mA 03 o5 \
Vee=5V, {lp=—-12mA —-1.5
VoK Output clamp voltage Tii 25°C 18 ~12mA | DS7831,058831 Voor15] ¥
Off-state (high-impedance-state) o Vo=24V 40
loz output current ¥ Vee =MAX, Ta=25°C Vg =04V —40 A
[N Input current at maximum input voltage | Voo =MAX, V=55V 1| mA
llH  High-level input current Vee =MAX, V=24V 40 | uA
ljL  Low-level input current Ve =MAX, V=04V —1 -16 | mA
los  Short-circuit output current® Vee =MAX, Vo =0, Ta = MAX -40 -70 —-120 | mA
lcc  Supply current Vee = MAX 50 90 | mA

T For conditions

T All typical values are at TA=25"Cand Ve =56V,

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

shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
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TYPES DS7831, DS7832, DS8831, DS8832

LINE DRIVERS WITH 3-STATE OUTPUTS

switching characteristics, Vog =5V, T =26°C

PARAMETERY FROM TO TEST CONDITIONS |MIN TYP MAX UNIT
PLH 24 or 3A 2Y. or 3Y Mode-controls low, 10 25 ns
tPHL (noninverting) See Figure 11 12 25
t, Y Y i 2

PLH 2A or 3A 2 or '3 Mode'controls high, 12 5 ns
tPHL (inverting) See Figure 11 15 25
t] 9 25
:’:’: 1A or 4A 1Y or 4Y See Figure 11 1 5 ns
t = 12 22

PZH Gtor G2 Any Y CL= 59 pF, ns
tpzZL See Figure 13 14 27
tPHZ CL=5pF, 6 12
tpLZ G1orG2 Any ¥ See Figure 13 15 22 ns

ﬂtpLH = Propagation delay time, low-to-high-level output
tpHL = Propagation delay time, high-to-low-level output
tpzH = Output enable time to high leve)
tpz L = Output enable time to low level
tpH 2 = Output disable time from high level,
tpz = Output disable time from low level

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF DS7831, DS8831 OUTPUTS TYPICAL OF DS7832, DS8832 OUTPUTS
vee ' —— ——— vee —— — vee
< b3
4kn b3 S
NOM 1;—E
--_1,! ——— y
(,t I; C 4 ! l ;
INPUT ——— N 3 x N 3
sS100 PSLE]
b 4 > NOM 2 NOM
h 4 OUTPUT : ¢
J ouTPUT
i === p
< "l <
< '1

TYPICAL CHARACTERISTICS

HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE

vs vs
OUTPUT CURRENT OUTPUT CURRENT
4 05 T
Vee=5V vee=5V 1
3 ¥ > Py
& $ 04
g NS £ %
2 2 S [Tax-55°C § BAYS
a’” 0.3 A = 25°C—]
3 2 NS 3 &
b A= 125 L\* \ \ =
£ s | | L T e d S R
% Ta=25°C~ \ %
LR 1 \
x \_\ 3o Ta=125°C
S os >
) | . ]
P -20 -40 -60 -80 -100 0 20 40 60 8 100
1QH=-Output Current-mA 19L-0utput Current—mA
FIGURE1 FIGURE 2
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TYPES DS7831, DS7832, DS8831, DS8832
LINE DRIVERS WITH 3-STATE OUTPUTS

TYPICAL CHARACTERISTICST

OFF-STATE OUTPUT CURRENT SUPPLY CURRENT
v vs
% .. .OUTPUT VOLTAGE ® FREQUENCY
LR LIS
1] 57831, DssasiJ] vee=5V
< Y0 T— —t—— 70fNoload —4-H
¥ vee=5V Ta=125°C | ] Ta=25°C
= 98°] < - t i
E 2 ITA : 2550 || 7 60 All channets
H Ta=-55C £ 5 “
; Y 5 |
é 0 r—] & _/‘ - 40
% 10 DS7832, DS8832 &
2 Ta=-85C 3 L
- - 1 L Q
50 Ta=25°C S 20 H
30 N
8 l l KTa=125°C i
= 40 e 10
ol T [T 0 il
—2-1 0 1 2 3 4 5 6 7 8 0.01 [X] 1 10 100
Vo-Output Voltage-V f~Frequency—MHz
FIGURE 3 FIGURE 4
PROPAGATION DELAY TIMES PROPAGATION DELAY TIMES PROPAGATION DELAY TIMES
vs vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
(DRIVERS 2 AND 3 ONLY, NONINVERTING) a0 \PRIVERS 2 AND 3 ONLY, INVERTING) " (DRIVERS 1 AND 4 ONLY)
Vec= 5V, vcc=5V. j vee5V
Mode Control 3t Vi, Mode Control at VH, CL = 50pF,
25[C = 50pF, 25|-CL=50pF, §75‘RL-400!1
4 AL~ 40042 4 AL - 0081, i See Figure 11
g 2 See Figure 11 g 20 e Fiqure | ) £ 2
[ J
§ 15 § 15 Il tene - § 15
1PHL j/
§_ |t - § /V"LH _g ot ____)
% 10 = 10 = 10—
£ tPLH 5 ‘g LR
5 < 5 6
o 0 - 0
-75 50 —25 0 25 75 50 100 125 ~75 -50 25 0 25 50 75 100 125 ~75 =50 -25 0 25 50 75 100 125
TA-Free-Air Temperature—"C TA-Free-Air Temperature—"C TA-Free-Air Temperature—-"C
FIGURES FIGURE 6 FIGURE 7
PROPAGATION DELAY
4 PROPAGATION DELAY IN DIFFERENTIAL MODE CRIVER OUTPUT ENABLE AND DISABLE TIMES
LOAD CAPACITANCE v o
(AVERAGE FOR ALL DRIVERS) FREE.AIR TEMPERATURE » FREE-AIR TEMPERATURE
AL bl Vec=5V
RCE 400 CL = 5000 pF, ? Cy = 50 pF,
O rpe s . 25lRC 1009 25|-R( - 4000
| aze § | seeriguer2 £ See Figure 13
See Figure-11 e Figu = wZL
E I 1 £ g0 tPLz >
= ; = I X
g 20 3 PHL 1 (I ]
215 — =
§ L Ee=mernC B AR —s
gm PH 1% % 10 PLH 2 10— 1PZH
1 H -
E LU~ HT|tPLH T
fert—11 +1
10 = = = 5 § [
PHZ
0 o [ 1
10 40 100 400 1000 4000 10000 %5 50 25 25 50 75 100 125 75 -50 25 0 25 50 75 100 125
Cr-Load Capacitance—pF Ta-FreeAir Temperature~“C Ta-Free-Air Temperature~"C
FIGURE 8 FIGURE 9 FIGURE 10

tData for free-air temperature below 0°C and above 70°C are applicable to DS7831 and DS7832 circuits only.
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YPES DS7831, DS7832, DS8831, DS8832

"'I-: URIVERS WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

vee
TEST 1
POINT sV
MC Vcc
24124 2v/3y
INPUT e feeresmemeed
R_=400 B SAL-000
‘b
FROM OUTPUT na
UNDER TEST 1848 1v/av 7T~ CL * 5000 pF
(See Note B)
Cy = 800F GND
’. l \ (Ses Note A)
= = =
= =
LOAD CIRCUIT TEST CIRCUIT

i 1
{ )
INVERTED
ouTPUT 15V 15V
A
P ] et tp1it.
] - —— = VOH
i 1
NONINVERTED
ouTPUT 1V 16V
vou
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

FIGURE 11— tp) 14 and tpy, , SINGLE-ENDED MODE FIGURE 12—tp) { and tpy, DIFFERENTIAL MODE

TEST
.
— ;4— < 5ns ...i lk_‘ Sns POINT Vee
! 1
OUTPUT ! : P ! RL =400 0
cz:mrr«ou.—ﬂS 1 1 o 3v
(t.ow~levl|l, 90% 15V 1isv .
Sk LA S I -———OV FROM OUTPUT see Now )
UNDER TEST e
e 1p 2 e M-1PL2 q
or—— N T 1) | Stand A b
WAVEFORM 1 S1 ciosed, I | Saclosed oy CL A $1ka
{See Note C) S2 open “ .(__ ;_ ) (See Note A}
———f—- VoL
—1PZH | p-'vuz#losvosv
' VoH
WAVEFORM 2 S1open, 15V I\—-—-—— 15V s2
(See Note C) $2 closed S1and %
~ov $2 closed
VOLTAGE WAVEFORMS LOAD CIRCUIT

FIGURE 13—-ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and job capacitance.

8. Alldiodes are 1N916 or 1N3064,
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.,

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

TYPICAL APPLICATION DATA

(S [ ===

{See Note B)
SN75140

|
L—'I © snN75141
VRes

+r Rt
" (See
4 ¥ Note 8)

Ds8a3l Rz

ko [
i Note B) ";,
Note Al RI2 l
e

. {

Dsas3n R Ry/2

o f — (se
i I um.m’_,},
Note A) 4 4 Ry2

2 r I
I——J STROBE

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

SNTS115

— DS8831 or
Ds8332

SN7442A 'FD—
% DS8831 or
DECODER %DS3832

|

DSl or
058832

DS8831 or
L_ Dss832

DECODER

|

!g E % DS8831 or l
% DS8832

i

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

NOTES: A. One device may be driving onto the bus tines, 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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' INTERFACE TYPE MC3446
CIRCUITS QUADRUPLE BUS TRANSCEIVER

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

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

e Driver Inputs Compatible with TTL and
MOS Circuitry

e Driver Outputs Stay Off During
Power Up and Power Down

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

o Designed for Interchangeability with
Motorola MC3446

® Meets |EEE Standard 488-1975

description

- . . R 18 10 1235 20 28 2R GND
These circuits are quadruple, single-ended line R1 = 2.4 k2 NOM, R2 = 5 k2 NOM

transceivers designed for bidirectional flow of data
and instructions. The bus terminal characteristic

complies with paragraph 3.6.3 of |EEE Standard 488 FUNCTION TABLE
(see Figure 3). Each driver output is tied to the (TRANSMITTING)
junction of an internal voltage divider that sets the-

no-load output voltage and provides bus termination. INPUTS OUTPUT
The driver outputs are guaranteed to be “off"” during s D B R
power up and power down if either input is high. The L H H H
receivers feature 950 millivolts typical hysteresis for L L L L

noise immunity.

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

(RECEIVING)
to 70°C.
INPUTS QUTPUT
S B D R
H H X H
. . H L X L
schematics of inputs and outputs
EQUIVALENT OF EACH EQUIVALENT OF RECEIVER OUTPUTS
DRIVER AND DRIVER OUTPUTS/RECEIVER INPUTS v
STROBE INPUT - ' cc
440 @ $20kQ
NOM 1 NOM
BUS
Vee — — o e = Vee
21.5 k2 NOM : 324kQ 2136k -
*NOM NOM
D
OR - : -
s ———
25k 2k v OUTPUT
TN 2.
oM NOM
— — —c———
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TYPE MC3446

QUADRUPLE BUS TRANSCEIVER

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

Supply voltage, V¢ (see Note 1)
Input voltage .
Driver outputcurrent . . . . .

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

. . . .

. e e

e s e e e

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

recommended operating conditions

..

.7V
55V

. . 150mA
. . 830mw

0°Cto 70°C
. —65°Cto 150°C
. 300°C
. 260°C

MIN NOM MAX [UNIT
Supply voltage, Voo 4.75 5 5.25 A\
High-level output current, IoH Receiver —04 | mA
Low-level output ¢ t, | Driver a8 mA
w- Y n
el output current, Q| Receiver 3
Operating free-air temperature, Ta 0 70 | °C
electrical characteristics over recommended ranges of V¢ and operating free-air temperature
(unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPT MAX |UNIT
ViH High-level input voltage DorS 2 ’ v
ViL Low-level input voltage DorS 0.8 A
ViK input clamp voltage Dor$S lj ==12 mA -1.5 v
Positive-going input
\ B 1.5 . 2|1V
™ threshold voltage 18
Negative-going input
V1- B X . Al Vv
T threshold voltage 06 085 !
VT4 — V_ Input hysteresis B 400 950 mVv
) B8 ViH=24V, IoH=0 25 33 3.7
\Y g |
OH High-level output voltage P ViH=2V, ToH = —400 KA 24 v
B ViL=08V, IoL=48mA 0.4
\ Low-level output vol v
oL ow-level output voltage A VIL=08V, JoL-EmA Y
VIH=24V, VQ=55V 2.5
10{bus! Bus current B ViH=24V, Vp=5V 0.7 mA
ViH=24V, Vg=04V -1.3 —3.2
Vok Output clamp voltage B lp==12mA -15]| Vv
| t t at i
I .npu current at maximum Dors |Vi=55V 11 ma
input voltage
hH High-level input current DorS VIH=24V 5 20 | pA
e Lowe-level input current DorS Vee=5V, V=04V, Ta=25°C 0.2 0.36 | mA
los Short-circuit output current R ViH=2V 4 14 | mA
IccH Supply current, all outputs high No load 10 19 | mA
lccL Supply current, all outputs low No load 32 39 | mA

tAll typical values are at Voo = 5 V, T4 = 25°C.
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MITARMITMAILILFE NREIA S aas -—wmans
UUAUNUILE DUD IBANDLEI
switching characteristics, Voo =5V, Tp =25°C
PARAMETER FROM TO TEST CONDITIONS MIN MAX UNIT
Pro tion delay time,
tPLH paga: .I n delay time, 40
fow-to-high-level output D 8 s
Propagation delay time,
PHL  high-to-low-level 50
Pug -to-low-| evtla output See Figure 1
tion delay time,
tPLH ropaga .Aon elay time 50
low-to-high-level output
- - S B ns
¢ Propagation delay time, 50
PHL high-to-low-level output
tPLH Propagat.ion delay time, 50
low-to-high-level output
- - B R See Figure 2 ns
Propagation delay time,
tPHL . 40
high-to-low-level output

PARAMETER MEASUREMENT INFORMATION

RECEIVER OUTPUT
OPEN
STRORE or DRIVER

INPUT MONITOR

r—=—-
l

100

PULSE
GENERATOR OUTPUT
(See Note A) (BUS)
50 50 pF
(See Note B)

OUTPUT

TEST CIRCUIT

VOLTAGE WAVEFORMS

NOTES: A. The input pulse is supplied by a generator having the following characteristics: t,, = 100 ns, PRR =1 MHz, t, < 10 ns, t¢ < 10 ns,

Zout ~ 50 2.
B. This value includes probe and jig capacitance.

FIGURE 1
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TYPE MC3446
QUADRUPLE BUS TRANSCEIVER

PARAMETER MEASUREMENT INFORMATION

INPUT (BUS)
MONITOR

+5V

S4000
OUTPUT
PULSE
GENERATOR b {RECEIVER)
{See Note A)
(See Note C)
{See
t
Note 8) OUTPUT 15V 15V
VoL
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The input pulse is supplied by a generator having the following characteristics: t,, = 100 ns, PRR = 1 MHz, t, <10 ns, t4 < 10 ns,
Zout ™ 50 Q.
B. This value includes probe and jig capacitance,
C. Alldiodes are 1N916 or 1N3064.

FIGURE 2

TYPICAL CHARACTERISTICS

DRIVER OUTPUT CHARACTERISTICS? RECEIVER TRANSFER CHARACTERISTICS
4 :Vcc=4.75V 105.25 1 6
QfVIH=24V
o o
= 5
<
e © >
4 o4
-2 g
£ 1 G
3 A |
& [ g a
I 5
E : S 2 Y
2 pecified characteristics. 3 (]
° his area conforms to 3 > Vee=5V
aragraph 3.5.3 of ke 1 10=0 e
/ EEE Standard 488-1975] Ta=25°C
12k : : 0 [
-2 0 1 2 3 4 5 6 0 05 1 15 2 25 3 35 4
Vo—Driver Output Voltage—V V{—Input Voltage—V
FIGURE 3
tConditions far typical curve are Vee=5V,Ta = 25°C. FIGURE 4
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' INTERFACE TYPE MC3486
CIRCUITS GUADRUPLE LINE RECEIVER WiTH 3-STATE OUTPUT

BULLETIN NO. DL-S 12748, JUNE 1980

JORN

o Meets EIA Standards RS-422A and RS-423A DUAL-IN-LINE PACKAGE (TOP VIEW)

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°Cto 70°C.

schematics of inputs and outputs

Vee 48 4A
16 15 14 13

34
4Y ENABLE 3Y 3A 3B

12 n 10 9

18 1A 12 2A 2B GND
ENABLE

FUNCTION TABLE (EACH RECEIVER)
DIFFERENTIAL INPUTS ENABLE OUTPUT

A-B Y
Vip>02V H H
-02V<V|p<02V H ?
Vip<-=0.2V H L
Irrelevant L ¥4

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

? = indeterminate

EQUIVALENT OF EACH INPUT

EQUIVALENT OF OUTPUT ENABLE

TYPICAL OF ALL OUTPUTS

EXCEPT QUTPUT ENABLE
Vee F'S -
<: - — " 85ﬂ \"Icc
l. >
) Vee - 3 nOM
) < 8.3k
3 NOM —_—
16.8ke <9600 <
now 3 nom ¥ a9k $
INPUT=AM—9 >
- = = | OUTPUT, - NOM  § QUTPUT
29600 ENABLE
INom W —_——
.D
i:

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, V¢ (see Note 1)
Input voltage, A or B inputs

DI R I R A P R N I I

D R I R I I T R

Differential input voltage (see Note 2) ... utvreveenensvenanns

Enable input voltage
Low-level output current

e s e v s s e e a s e e

D I R R I I I e I I B AP RN A R Y

e e s e s st e e e

D R N I IR R S

L I I A A A A A

Continuous total dissipation at {or below) 25° C free-air temperature (see Note 3): J Package .......

Operating free-air temperature range

Storage temperature range

D R I R R A A IR R

P R I I R N N

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

NOTES: 1.

N Package .......

I I IR A R IR A PP R R R

s e s s et st

All voltage values, except differentlal-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.

8V
#5V
25V
8V
50 mA

. 1025 mW
. 1150 mW
0°Cto 70°C

s e

DY

—65°C to 150°C

300°C
260°C

3. 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 mw/°C.

recommended operating conditions

MIN NOM MAX UNIT
Supply voltage, Ve 4.75 5 5.25 \"
Common-mode input voltage, V|c +7 v
Differential input voltage, V|p +6 \
Operating free-air temperature, Tp 0 70 °c

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

PARAMETER TEST CONDITIONS MIN MAX [UNIT
VTH Differential-input high-threshold voltage Vo=27V, lo=-04mA 0.2 \4
VTL Differential-input low-threshold voltage Vpo=05V, lo=8mA -0.2% A
VIH High-level enable input voltage 2 A\
ViL Low-level enable input voltage 0.8 v
ViK Enable-input clamp voltage fj==10mA 15| V
. Vip*=04V, lo=-0.4mA,
\Y High-level output voltage 2.7 \'
OH 9 P 9 See Note 4 and Figure 1
Vip*=-04V, Igo=8mA,
Vv Low-level output voltage .5 v
oL W outputvolteg See Note 4 and Figure 1 °
ViL=08YV, Vip=-3V, Vpo=27V 40
oz High-impedance-state output current L 1D 0 MA
ViL=08V, Vip=3V, Vp=05V —40
Vi=-10V -3.25
. L Vec=0Vor5.25V, Vi=-3V -1.5
| Differential-input bias current
18 nutal-input biss curren Other inputs at 0 V Vi-3V 5™
Vi=10V 3.25
=525V 100
I High-level enable input current A
IH g P T 27V 20 B
L Low-leve! enable input current =05V -100 | #A
los Short-circuit output current Vip=3V, Vp=0V, See Note 5 -15 —-100 { mA
Ice Supply current ViL=o0v 85 | mA

¥The algebraic convention, where the least-positive (most-negative) limit is designated as minimum, is used in this data sheet for threshold

voltages only.

NOTES: 4. Refer to E|A Standards RS-422A and RS-423A for exact conditions.
6. Only one output at a time should be shorted.

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPE MC3486
UUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT

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

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

P i i igh-to-low-
tPHL ropagation delay time, high-to-low 28 a5 ns

fevel output .

- " " Cy = 15 pF, see Figure 2

Propagation delay time, low-to-high-
PLH 27 30 ns

level output
tPZH Output enable time to high level 13 30 ns
tPZL Output ef\able tifne to low level CL =15 pF, see Figure 3 20 30 ns
tPHZ Output disable time from high level 26 35 ns
tpLZ Output disable time from low level 27 35 ns

PARAMETER MEASUREMENT INFORMATION
500 Q )
[
Vip* {
V,
OH
5000 $loL } 'ou
(+) (=)
VoL
2V
L L X =
FIGURE 1—VOH’VOL
GENERATOR OUTPUT
(see Note A)
C_=15pF
- (see Note B)
ey Zl
= OUTPUT
2V
TEST CIRCUIT VOLTAGE WAVEFORMS

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

FIGURE 2-PROPAGATION DELAY TIMES

TEXAS INSTRUMENTS
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TYPE MC3486

QUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT

PARAMETER MEASUREMENT INFORMATION

-15V
15V——=0

OUTPUT

sw2
o—5V

(see Note C)
15 pF
(see Note B)
® - sw3
GENERATOR =
(see Note A) 519
TEST CIRCUIT
pzL
tzH 3v
3V
INPUT —— 15V

INPUT
1 SW2 open
4= Qv SW3closed

— =<-—tpzn

i Vou
e —— — ov

tpHZ

3v

SW1t0 15V
SW2 closed
SW3 closed

Vo
OUTPUT

————n13V

—_—— 15 SWi1to15V

| SW1to-15V
=|==—=— 0V SW2 closed
SW3 open

|
—»| |je—tzL

—:— -_——ni45V
ouTeuT _/—\: oY
VoL

Lz

3v

SW1ito-15V
SW2 closed
SW3 closed

———~13
OUTPUT L7 \ ~ 13V

VOLTAGE WAVEFORMS

FIGURE 3-ENABLE AND DISABLE TIMES

NOTES: A, The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle & 50%, t, = tf = 6 ns,

B. Cy_includes probe and stray capacitance
C. All diodes are IN916 or equivalent.
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[ INTERFACE . TYPE MC3487

ninanre OUADRUPLE NIFFERENTIAL LINE DRIVER
VINLUIIYD
WITH 3-STATE OUTPUTS
BULLETIN NO. DL-S 12749, MAY 1980
o [Meets EIA Standard RS-422A and JORN
Federal Standard 1020 DUAL-IN-LINE PACKAGE (TOP VIEW)
e Three-State, TTL-Compatible Outputs outeuT
Ve 4A 4y 42 ENABLE 3Z 3y 3A
e Fast Transition Times 61 150 118] [13] J12f Ju| j10}] |9
e High-Impedance Inputs §|7
e Single 5-Volt Supply
e Power-Up and Power-Down Protection
o Designed To Be Interchangeable with
Motorola MC3487
tl 2|13 Ja[ s )6 |7[ 18
1A v 1z 12 22Z 2Y 2A GND
o - QUTPUT
description ENABLE
The MC3487 offers four independent differential line
drivers designed to meet the specifications of EIA FUNCTION TABLE (EACH DRIVER)
Standard RS-422A and Federal Standard 1020. Each
driver has a TTL-compatible input buffered to reduce INPUT :r:,:;l:g v QUTPUTS Z
current and minimize loading. m m " L
The driver outputs utilize 3-state circuitry to provide L H L H
high-impedance states at any pair of differential X L High-Impedance | High-Impedance
outputs when the appropriate output enable is at a . .,
H = TTL high level X = irrelevant

logic low level. Internal circuitry is provided to ensure
a high-impedance state at the differential outputs
during power-up and power-down transition times, provided the output enable is low. The outputs are capable of
source or sink currents of 48 milliamperes.

L =TTL low level

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 TYPICAL OF ALL OUTPUTS

Vee

Vee - —

22 kQ
NOM

INPUT:

92 NOM
OUTPUT

Copyright © 1980 by Texas Instruments Incorporated
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TYPE MC3487
QUADRUPLE DIFFERENTIAL LINE DRIVER
WITH 3-STATE OUTPUTS

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

Supply voltage, VCC (see NOte 1) L iviieitiiveteeveeceeeeceesasosseseessnnsanncssnsee 8V
INPULVOIBEE o4 vttt e sneneennennonesosesonesssosnssersatassasssnsnnnsecncanseas BBV
Continuous total dissipation at (or bélow) 25°C free-air temperature (see Note 2):

Jpackage ......0i0000nccees. 1026mW

Npackage ...eiveveacereeaess 1150mW
Operating free-air teMPerature FANGE v v e vevvereeveenenensnsesocasnessscasesasasss 0°Cto70°C
StOrage temperature FANGE v v v v e v e e e e v v nseseenscoosanssonsacssnsasseanssss —65Cto150°C
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: J package .........eeeeeeesoess.. 300°C
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: N package .......veveeeeeeeeasa. 260°C

NOTES: 1, Allvoltage values, except differential output voltage VoD, are with respect to the network ground terminal.

2. For operation above 25°C free-alr temperature, derate the J package at the rate of 8.2 mW/°C and the N package at the rate of
9.2 mw/°C.

recommended operating conditions

MIN NOM MAX UNIT
Supply voltage, Ve 4.75 5 5.25 \
Operating free-air temperature, TA 0 70 °c
electrical characteristics over recommended ranges of supply voltage and operating free-air temperature
(unless otherwise noted)
PARAMETER - TEST CONDITIONS MIN MAX UNIT
VIH High-level input voltage 2 )
ViL Low-level input volitage 0.8 Vv
Vik Input clamp voltage lj==18mA -1.5 \")
v High-level output vol V|L=08V Vige2v f[—QH-Z20mA | 28 v
| t =0, R =
OH igh-level output voltage R IH TOH = —48 mA 3
VoL Low-level output voltage vViL=038V, ViH=2V, loL=48mA 0.5 Vv
Wop! Differential output voltage RL=100Q, See Figure 1 2 v
Change in magnitude of .
RL=100%, See Fi 1 04 v
AlVop! differential output voltage T L ee Mure
Voc Common-mode output voltage ¥ RL=100%, See Figure 1 3 \J
Change in magnitude of .
AV RL=100%, See Figure 1 t 04 v
Woc! common-mode output voltage'f L ee Tigdr
Vo=6V 100
| tput current with power off Vee =0V BA
o Output current with power o cc Vo = —0.25 V —100
' High-impedance-state Output enables Vpo=27V 100 uA
oz output current at0.8 Vv Vp=0.5V =100
Input current at maximum
Iy npdteurrenta V|=55V 100 | wA
input voltage
i High-level input current V=27V 50 BA
(I8 Low-leve!l input current V=05V -400 nA
los Short-circuit output current V=2V —40 -140 mA
Inputs grounded, No load 105
! Supp! ent (all driv mA
cc upply current (all drivers) Output enables at 2 V 85

tAlvopland ANgcl are the changes in magnitude of Vop and Vo, respectively, that occur when the input is changed from a high level to
a low level,

finElA Standard RS-422A, Vo, which Is the average of the two output voltages with respect to ground, Is called output offset voltage, Vos-

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

TEXAS INSTRUMENTS
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TYPE MC3487
QUADRUPLE DIFFERENTIAL LINE DRIVER
WITH 3-STATE OUTPUTS

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

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

Skew 6 ns
tTD Differential-output transition time CL=15pF, See Figure 3 20 ns
tpzH Output enable time to high level 30 ns
tpzL.  Outputenable time to low level CL =50 pF, See Figure 4 30 ns
tpHZ - Output disable time from high level 25 ns
tpl.2z  Output disable time from low level 25 ns

PARAMETER MEASUREMENT INFORMATION
t ;l: 50 2
>
‘ 2 s0a J— Voc
FIGURE 1-DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES
——— ————— — -3 V/
INPUT 15V 15V K
| ov
L—'PLH-' Fe——ad—tpiiL
I — o= e e Vol
Y OUTPUT
| | 15V 15V
GENERATOR

{See Note A}

TEST CIRCUIT

-———— o o (See Note C) =

ZOUTPUT

VOLTAGE WAVEFORM

—— — -—VOL

NOTES: A. The input pulse issupplied by a generator having the following characteristics: t, K5 ns, tf < 5 ns, PRR = 1 MHz, duty cycle = 50%,

2, =50 2.
B. Ci includes probe and stray capacitance.
C. All diodes are IN916 or IN3064.

FIGURE 2-PROPAGATION DELAY TIMES

TEXAS INSTRUMENTS
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TYPE MC3487
QUADRUPLE DIFFERENTIAL LINE DRIVER
WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

c———3V
ov

RL =

Stk e = ¥

A I 1002 OUTPUT
GENERATOR ] - -— —
(See Note A) 509 | i o= Mt
1 [ I 1 1 £ 90% X% |
3V : c CL=15pF OUTPUT 1 |
= VY o __a I-’I‘ (See Note B) 10%
TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 3—-DIFFERENTIAL-OUTPUT TRANSITION TIMES
[-=---1 6V
i | OUTPUT
| 2009
Qor3vVv
’o)
Cy =50pF
' {See Note B) (See Note C)
GENERATOR [ A |
(See Note A) 50 Q =
- sw2
TEST CIRCUIT
OUTPUT 3v OUTPUT 3v
ENABLE 15V l ENABLE 15V
INPUT INPUT 1
i oV oV
PHZ—M - Ny tpz ¥ &
I Von I
OUTPUT| 295V ST closed OuTPUT | X15V gm f,'ff,d
1 SW2 closed { P
iz o ~15v LI VoL
o I ~15V PLHTR =2 VoH
UTPUT SW1 closed SW1
Io.s V  SW2closed OouTPUT 18V sw2 closed
VoL

VOLTAGE WAVEFORMS
FIGURE 4-DRIVER ENABLE AND DISABLE TIMES

NOTES: A. The input pulse Is supplied by a generator having the following characteristics: t, €5 ns, t§ < 5 ns, PRR = 1 MHz, duty cycle = 50%,
2, =50 .
B. C|_ includes probe and stray capacitance,
C. All diodes are IN916 or IN3064.
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INTERFACE TYPES N8T26, N8T26A

NTERFAG | QUADRUPLE BUS TRANSCEIVERS
vinuvuiio WITH 3-STATE OUTPUTS
BULLETIN NO. DL-S 12617, MAY 1978 — REVISED JULY 1980
® P-N-P Inputs for Minimal Input JORN
Loading (200 A Maximum) DUAL-IN-LINE PACKAGE {TOP VIEW)
o High-Speed Schottky Circuitryf Veec DE 4R 48 4D 3R 3B

3D
o 3-State Outputs for Driver and 1w [1s] [1a] [is] [re] [w] [w] [8]

5] [1a] |13
Receiver
e Party-Line (Data-Bus) Operation L
algHgHg0aHalskigln

e Single 5-V Supply

® N8T26A Driver has
48-mA Current Sink Capability
o Designed to be Interchangeable

with Signetics N8T26 and N8T26A, 1 2
also Called 8T26 and 8T26A ﬁ‘s‘ W 1B 1D 28 28 20 GND

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 TYPICAL OF ALL OUTPUTS INPUT OUTPUT
—— Ve D DE B
\ - 4
cc b3 L H H
5 5k NOM r H H L
¢ - X L z
INPUT _ OUTPUT FUNCTION TABLE (RECEIVER)
INPUT OUTPUT
e [:] RE R
L L H
)4 HooL L
”m X H r4
H = high level, L = low level,
Drivers: Rgq = 35 §2 NOM ~ X =irrelevant, 2 = high impedance
Receivers: Rgq = 70 2 NOM

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

Supply voltage, VEC (seeNOte 1) oo v vv it iniieeinenvonserevssonssnsssassoscsonssenss 1V
INPULVOItAgE & i i vt et iii sttt annnoeessoosaaesooonoossossossosasnsoasssesossasss DBV
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): Jpackage ....... 1025mW

N package ....... 1150mW
Operating free-air teMperature range v v v v s evnvenvovonnesnorssossssssensssansess 0°Ct070°C
Storage temperature range . .v v e e v s v eeconcennn ceeceacean teteesesssenene... —B5°Cto150°C
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: J Package +..eseveesreseeeessss.. 300°C
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: N Package «.eeeveeesvrereessns.. 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 mW/°C and the N package at the rate of
9.2 mw/°C.
E—

Copyright © 1980 by Texas Instruments Incorporated

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

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265 Number 3,463,975,
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TYPE. N8T26
QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUTS

N8T26 recommended operating conditions

MIN NOM MAX | UNIT
Supply voltage, Ve 4.75 5 5.25 \"
High-level output current, | Driver, B =101 ma
igh-level output current, IgH Receiver, R =)
Low-level R - Driver, B 40 A
-level o 3 "
ow-level output current, oL Receiver, R PP m
Operating free-air temperature, TA 0 70 °c
NB8T26 electrical characteristics over recommended operating free-air temperature and
supply voltage ranges {(unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPt mAXx |uniT
VIH  High-level input voltage B, D, DE, RE 2 v
ViL Low-level input voltage B, D, DE, RE 0.85 \
Vik  Inputclamp voltage B, D, DE, RE 1| =—5mA -1 \
) B Vig=2V, ViL=085V, IoH=—-10mA | 2.6 3.1
\7 h-level |
OH  High-level output voltage R V)L =085V lon=—2mA 26 31 v
B Vig=2V, loL =40 mA 0.5
\ -level t volt: \"
oL Lowlevel outputvoltage R Vin=2V,  V,L-085V, lgoL=16mA 05
I Off-state (high-impedance B, R DEat085V REat2V, V=26V 100 A
0Z  qate) output current R REat2V, Vo=05V —100 | ¥
Ity High-level input current D,DE,RE |Vv|=5.25V i 25 | puA
iy Low-level input current B,D,DE,RE |V|=04V =200 | uA
B -50 —150
1 Short-circui § Vee =5. A
os ort-circuit output current = cc=525V 30 e R
lce Supply current Vee=5.25V, Noload 87 | mA
N8T26 switching characteristics, Vcg =5V, TA = 256°C
PARAMETER FROM | TO TEST CONDITIONS MIN  TYP MAX |UNIT
tPLH Propagatfon delay t?me. It?w-to-high-level output B a CL=30pF, See Figure 1 8 18 ns
tpHL  Propagation delay time, high-to-low-level output 7 10
1 P tion delay time, low-to-high-level 14 20
PLH ropaga fon elay Tme cfw o-high-level output D B CL=300pF, See Figure 2 ns
tpHL Propagation delay time, high-to-low-level output 12 20
t Output disable time fi low level —_— 9 17
Plz “utput disable time Trom ow leve RE | R | cL=30pF, SeeFigure3 ns
tpzL  Output enable time to low level ] 15 30
tpl.z  Output disable time from low level 20 43
DE =3 F Fi 4
tpzL.  Output enable time to low level & CL = 300pF, See Figure 20 38 ns

TAll typical values are at Tp = 25°C and Vcg = 6 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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TYPE N8T26A
QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUTS

N8T°26A recommended operating conditions

MIN NOM MAX | UNIT
Supply voltage, Vee 4.75 5 5.25 \2
. Driver, B -10
High-level output current, IgH Foceiver A — mA
Driver, B 48
Low-level output current, 1oL, Hecover R 20 mA
Operating free-air temperature, TA 0 70 °Cc

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

PARAMETER TEST CONDITIONS MIN TYPT MAX| uNIT
Vi4  High-level input voltage B, D, DE, RE 2 v
ViL  Low-level input voltage B, D, DE, RE 0.85 v
Vig  Input clamp voltage B,D,DE,RE| ) =—12mA -1 v
B VIH=2V, ViL=0.85V, lop==10mA | 26 3.1
VoH  High-level output voltage A VIL=085V IgH=-2mA 2.6 3.1 \"
V=085V IoH=-100uA 3.5
VoL  Low-level output voltage 2 z:: — ; \\i' I\/c:t — 32:3' oL =20 mA g: v
loz Off-state {high-impedance B,R DE at 0.85 V ﬁf at2V, Vo=26V 100 oA
state) output current B,R DEat085V, REat2V, Vpo=05V —100
lIH High-level input current D, DE, RE V=525V 25 uA
hL Low-level input current B.D.DE,RE| Vi =04V —200 uA
D V=04V, DE at 0.85 V -25
los Short-circuit output current§ 8 Veg=5.25V =50 —1%0 mA
R —30 —75
Icc Supply current Vee =56.25V, Noload 87 mA

N8T26A switching characteristics, Vcg =5V, TA = 25°C

PARAMETER FROM TO TEST CONDITIONS MIN TYP MAX| UNIT
t Propagation delay time, low-to-high-level output 8 14
PLH_Fropagat v tme, 0 g P B | R | CL=30pF, See Figure1 ns
tpHL. Propagation delay time, high-to-low-level output 7 14
t Propagation delay time, low-to-high-level output 12 14
PLH pagat vy 1 me, o 2 i o | B | cL=300pF, SeeFigure2 ns
tpHL Propagation delay time, high-to-low-level output 10 14
tpLz Outputdisable time from low level —_— . 7 15
RE CL= F, SeeF H
tpzi.  Output enable time to low level R L=30p ee Figure 3 12 20 "
t| Output disable time from low level 14 20
PLZ P ! i DE | B | CL=300pF, SeeFigure4 ns
tpzL  Output enable time to low level 17 25

T All typical values are at Tp = 25°C and Voe = 5 V.
§On|y one output should be shorted at a time, and duration of the short circult should not exceed one second,
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TYPES N8T26, N8T26A
QUADRUPLE BUS TRANSCEIVERS WITH 3- STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

vee 26V
I TEST
f POINT 92
PULSE {see Note D)
GENERATOR L gincor A *
{see Note Al DE TEST L -]_
—_ (seeNote B) |p (al)) S13k Cp =30 pF
RE - OPEN ﬂ: 3 (see Note C)
GND
<
TEST CIRCUIT
—.' P— <5ns — |4—< 5n 26V
NPU 30% soxk 1
INPUT 1 S5V |
10%
h—d-' tPHL ' ‘PLH'*’—.'
! I VoH
OUTPUT *1-5 v 1.5 V%
———=—VoL
VOLTAGE WAVEFORMS

FIGURE 1-PROPAGATION DELAY TIMES FROM BUS TO RECEIVER OUTPUT

26V Vee 26V
TEST 08
POINT
DE CIRCUIT B ‘(see Note D)
— UNDER
RE TEST L l
PULSE D (see Note B) g (o) $S600 Cy = 300 pF
GENERATOR L——OPEN  $ {see Note C)
(see Note A) GND
<
-L L
TEST CIRCUIT
—" [e—<5ns —=»| je—<5ns

————— 26V
90% 90%3; | .
INPUT ]rsv 1.5 v
)0/
10/‘»3‘2| 1 10% oV

1
to——ad-tpy tPLH -}n——d
I : VoH
OUTPUT 1.5V 15V
——=——VoL
VOLTAGE WAVEFORMS

FIGURE 2—PROPAGATION DELAY TIMES FROM DRIVER INPUT TO BUS

NOTES: A. The pulse generator in Figures 1 and 2 has the following characteristics: PRR = 10 MHz, duty cycle = 60%, Zq¢ = 50 §2,

B. Allinputs and outputs not shown are open,
C. C_ includes probe and jig capacitance,
D. All diodes are 1N916 or 1N3064,

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES N8T26, N8T26A
[ERS WITH 3-STATE UDUTPUTS

PARAMETER MEASUREMENT INFORMATION

26V Vee 5V
TEST
B (Ml POINT s 3
a > >
e > CIRCUIT 324ka 32400
GENERATOR == R 2 ¢—¢
see Note A) D (alh (see Note B)
DE
GND :Eskn L ¢ -300r (see Note D)
v (Probe) | (see Note C)
1.5V
|
je—tPLZ !
|
|
OUTPUT } 15V
10%
VOLTAGE WAVEFORMS
FIGURE 3—-RECEIVER ENABLE AND DISABLE TIMES
\" 5V
26V '
TEST
POINT s
D {all) 224k :: 70 2
_ CIRCUIT < <
RE UNDER B
PULSE OE TEST R (all) N 'r
GENERATOR (see Note B) e OPEN (cee Note D)
(see Note A) GND ::Skn 1 ¢ -3000F see Note
< (Probe) T {see Note C)
TEST CIRCUIT
fe—ol—<5ns lo-of-< 5ns
v (- — — —— 25V
90% | )

INPUT
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FIGURE 4-DRIVER ENABLE AND DISABLE TIMES
IOTES: A, The pulse generator in Figures 3 and 4 has the following characteristics: PRR = 6 MHz, duty cycle = 50%, Z4,,¢ = 50 2.
B. AIll inputs and outputs not shown are open,
C. C includes probe and jig capacitance,
D. All diodes are 1IN916 or 1N3064.
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SN75107A, SN75107B, SN75108A, SN751088B
DUAL LINE RECEIVERS

BULLETIN NO. DL-S 12493, JANUARY 1977

INTERFACE TYPES SN55107A, SN55107B, SN55108A, SN551088B,
DNt

SN55107A, SN55107B, SN55108A,
SN55108B...J DUAL-IN-LINE PACKAGE
SN75107A, SN75107B, SN75108A,
SN75108B...J OR N DUAL-IN-LINE PACKAGE

o High Speed (TOP VIEW)
e Standard Supply Voltages INPUT  INPUT OUTPUT STROBE
Vee+ Vee-  2a 28 NC 2y 26
¢ Dual Channels (] T1] [12] [n] [0] [s] [s]
e High Common-Mode Rejection Ratio
¢ High Input Impedance
e High Input Sensitivity
e Differential Input Common-Mode P
Range of +3V
e Differential Input Common-Mode
Range of More than +15 V
Using External Attenuator ll l |z| |3| |4| |5| Isl | 7]
e Strobe Inputs For Receiver Selection NET MNaT Ne OuRUTSTRgRESTRY 8 oo
e Gate Inputs For Logic Versatility NC—No internal connection
. e FUNCTION TABLE
o TTL or DTL Drive Capability SIEFERENTIAL
e High D-C Noise Margin INPUTS STROBES OUTPUT
e “107A and *107B Have Totem-Pole Outputs VID“;Z‘;mv -— <
e ‘108A and ‘108B Have Open-Collector Outputs X L H
e “B" Versions Have Diode-Protected Input “28mV<Vip<2Bmv : ﬁ In dex:minate
Stage For Power-Off Condition X L m
Vip < —25mV L X H
H H L
description H = high lavel, L = low level, X = irrelevant

These circuits are TTL/DTL compatible high-speed line receivers. Each is a monolithic dual circuit featuring two
independent channels. They are designed for general use as well as such specific applications as data comparators and
balanced, unbalanced, and party-line transmission systems. These devices are unilaterally interchangeable with and
replace SN55107, SN55108, SN75107, and SN75108, but offer diode-clamped strobe inputs to simplify circuit design.

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

INPUT
|NPUT—N-m—_L =

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 SN75108B are characterized for
operation from 0°C to 70°C.
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TYPES SN55107A, SN55107B, SN55108A, SN55108B,
SN75107A, SN75107B, SN75108A, SN75108B
DUAL LINE RECEIVERS

design characteristics

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

These receivers feature independent channels with common voltage supply and ground terminals. The ‘107A and ‘107B
feature TTL-compatib