








































































































































































































































































































































































































































































































































































































































































































































































European Space Products 

LS Family see Product Status 

54LS365A 9401/017 1A Oct 85 06 02 Yes 
54LS367 A 9202/054 38 Oct 85 06 02 Yes 
54LS368A 9202/055 48+DCR Oct 85 06 02 Yes 
54LS373 9203/034 18+DCR Oct 85 06 
54LS374 9203/031 18 Oct 85 06 Yes 
54LS375 9203/039 1C Jul 87 06 02 Yes 
54LS377 9203/035 18 Oct 85 06 Yes 
54LS386A 9201/081 18+DCR Oct 85 14 10 
54LS390 9204/033 1 Nov 85 06 02 Yes 
54LS393 9204/034 1C Aug 87 06 02 Yes 
54LS399 9408/016 18 Oct 85 06 02 Yes 
54LS624 9410/004 Draft 8 Oct 85 06 02 
54LS630 9410/007 Draft E Apr 85 05 
54LS670 9301/001 3C Jul 87 06 02 Yes 
54LS673 9306/035 1C Aug 88 06 02 Yes 

IJ 
54LS674 9306/036 1A Oct 85 06 02 Yes 
54LS2958 MA9306/027 4 May 88 

~ 
~ 
D) 

-< 
"'C a c.. 
c 
(') 

It 
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European Space Products 

S Family see Product Status 

54S00 9201/056 1B Mar 86 06 02 Yes 
54S02 92011074 1B Mar 86 06 02 Yes 
54S04 9401/012 1B Mar 86 06 02 Yes 
54S09 9201/057 1B Mar 86 06 02 Yes 
54S10 92011058 1B Mar 86 06 02 Yes 
54S11 Draft A Jul 85 
54S20 9201/059 1B Mar 86 06 02 Yes 
54S22 9201/077 1B Mar 86 06 02 Yes 
54S30 9201/060 1B Jan 87 06 02 Yes 
54S32 9201/112 1 Apr 86 06 02 
54S37 9401/015 1B Mar 86 06 02 Yes 
54S51 9201/078 1 Feb 87 06 02 
54S74 9203/026 1C Aug 88 06 02 Yes 
54S86 9201/079 1B Mar 86 06 02 Yes 
54S112 9203/028 2A Aug 87 06 02 Yes 
54S113 9203/027 1B Aug 87 06 02 Yes 

II 54S138 9408/010 1B Mar 86 06 02 Yes 
54S140 9402/004 1B Aug 87 06 02 Yes 
54S151 9408/007 1B Mar 86 06 02 Yes 
54S153 9408/008 1B Mar 86 06 02 Yes en .... 
54S158 9408/042 2 Mar 88 06 02 CJ 

= 54S163 9204/029 1B Mar 86 06 02 Yes "C 

54S174 9203/032 1B Mar 86 06 02 Yes e a.. 
54S175 9203/033 1B Jan 87 06 02 Yes ~ 
54S189 9301/006 Draft 1 Jan 80 04 06 co 
54S194 9306/031 1C + DCR Feb 88 06 02 Yes ~ 
54S195 9306/024 1B Mar 86 06 02 Yes :E 
54S196 9204/044 1B Mar 86 06 02 Yes 
54S251 9408/020 1B Mar 86 06 02 Yes 
54S260 9201/083 1 Feb 87 06 02 
54S280 9202/059 1B Mar 86 06 02 Yes 
54S374 9203/041 1B Mar 86 06 Yes 
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European Space Products 

HC Family SCC Product Status 

Type 

54HC241 Data Book J FK 
54HC242 Data Book J FK 
54HC243 Data Book J FK 
54HC244 Data Book J FK 
54HC245 Data Book J FK 
54HC251 Data Book J FK 
54HC253 Data Book J FK 
54HC257 Data Book J FK 
54HC258 Data Book J FK 
54HC259 Data Book J FK 
54HC266 Data Book J FK 
54HC27 Data Book J FK 
54HC273 Data Book J FK 
54HC280 Data Book J FK 
54HC30 Data Book J FK 

III 
54HC32 Data Book J FK 
54HC36 Data Book J FK 
54HC365 Data Book J FK 
54HC366 Data Book J FK 

~ 54HC367 Data Book J FK 
i+ 54HC368 Data Book J FK 
Q) 54HC373 Data Book J FK < 54HC374 Data Book J FK 

" 54HC377 Data Book J FK .. 
0 54HC378 Data Book J FK Q. 
c 54HC379 Data Book J FK n ,... 

54HC386 Data Book J FK f/) 

54HC390 Data Book J FK 
54HC393 Data Book J FK 
54HC4002 Data Book J FK 
54HC4024 Data Book J FK 
54HC4075 Data Book J FK 
54HC4078A Data Book J FK 
54HC42 Data Book J FK 
54HC51 Data Book J FK 
54HC533 Data Book J FK 
54HC534 Data Book J FK 
54HC540 Data Book J FK 
54HC541 Data Book J FK 
54HC563 Data Book J FK 
54HC564 Data Book J FK 
54HC573 Data Book J FK 
54HC574 Data Book J FK 
54HC590A Data Book J FK 
54HC595 Data Book J FK 
54HC620 Data Book J FK 
54HC623 Data Book J FK 
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European Space Products 

HC Family SCC Product Status 

Type 

54HCOO Data Book J FK 
54HC02 Data Book J FK 
54HC03 Data Book J FK 
54HC04 Data Book J FK 
54HC05 Data Book J FK 
54HC08 Data Book J FK 
54HC09 Data Book J FK 
54HC10 Data Book J FK 
54HC107 Data Book J FK 
54HC109 Data Book J FK 
54HC11 Data Book J FK 
54HC112 Data Book J FK 
54HC113 Data Book J FK 
54HC114 Data Book J FK 
54HC125 Data Book J FK 
54HC126 Data Book J FK 

II 54HC132 Data Book J FK 
54HC133 Data Book J FK 
54HC137 Data Book J FK 
54HC138 Data Book J FK t/) .... 
54HC139 Data Book J FK CJ 

::s 
54HC14 Data Book J FK "C 

54HC151 Data Book J FK e c. 
54HC152 Data Book J FK ~ 
54HC153 Data Book J FK co 
54HC157 Data Book J FK t= 
54HC158 Data Book J FK ~ 
54HC160 Data Book J FK 
54HC161 Data Book J FK 
54HC163 Data Book J FK 
54HC164 Data Book J FK 
54HC165 Data Book J FK 
54HC166 Data Book J FK 
54HC173 Data Book J FK 
54HC174 Data Book J FK 
54HC175 Data Book J FK 
54HC180 Data Book J FK 
54HC190 Data Book J FK 
54HC191 Data Book J FK 
54HC192 Data Book J FK 
54HC193 Data Book J FK 
54HC194 Data Book J FK 
54HC195 Data Book J FK 
54HC20 Data Book J FK 
54HC21 Data Book J FK 
54HC237 Data Book J FK 
54HC238 Data Book J FK 
54HC240 Data Book J FK 
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European Space Products 

Microprocessor 

Type 
ESA/See 

Spec 

SBP9989D 95111002 Draft B Apr 88 

TTL Family see Product Status 

Type sec Spec 

5400 9201/001 2 Apr 79 
5402 9201/085 1 Jul 83 
5404 9202/001 2 Apr 79 
5406 9401/002 2A+DCR Jul87 
5410 92011086 1 +DCR Jul 83 
5413 9202/002 2 Apr 79 
5420 9201/002 2 Apr 79 
5430 9201/090 Draft A Nov 83 
5438 9201/003 2A+DCR Jul87 
5440 92011004 2 Apr 79 
5451 . 9201/005 1 Aug 78 
5472 9203/011 1A Jul87 
5473 9203/001 2A Jul 87 
5474 9203/002 2 Apr 79 
5486 9201/087 1 Jul 83 
5495A 9306/037 1 Jul 83 
54121 9206/002 2A Jul 87 
54125 9401/003 2A Jul 87 
54126 9401/004 2A Jul 87 
54148 9205/005 2 Apr 79 
54151A 9202/007 2 Apr 79 
54155 9205/002 2 Apr 79 
54163 9204/027 2 Apr 79 
54164 9306/038 1 Jul 83 
54173 9306/021 2A Jul 87 
54174 9203/029 1 Jan 80 
54180 9202/008 1 Aug 78 
54193 9204/049 1 Jul 83 
54367A 9401/001 2 Apr 79 
54368A 9401/005 2 Apr 79 
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European Space Products 

ALS Family see Product Status 

Type 

54ALSOOA 9201/088 2 Jan 87 06 02 03 Yes 
54ALS02 9201/089 2 Jan 87 06 02 03 Yes 
54ALS04A· 9401/024 2 Jan 87 06 02 03 Yes 
54ALS05 9401/023 2 Jan 87 06 02 03 Yes 
54ALS08 9201/092 2 Jan 87 06 02 03 Yes 
54ALS09 9201/104 1A Mar 86 06 02 03 Yes 
54ALS10 9201/093 2+DCR Jan 87 06 02 03 Yes 
54ALS11 9201/094 2 Jan 87 06 02 03 Yes 
54ALS20A 92011095 2 Jan 87 06 02 03 Yes 
54ALS21 92011096 2 Jan 87 06 02 03 Yes 
54ALS27 9201/097 2 Jan 87 06 02 03 Yes 
54ALS28A 9401/027 Mar 85 06 02 03 Yes 
54ALS30 9201/098 2 Jan 87 06 02 03 Yes 
54ALS32 92011091 2 Jan 87 06 02 03 Yes 
54ALS37A 9401/026 1 Mar 85 06 02 03 Yes 
54ALS38A 9401/022 2 ·Mar 85 12 08 09 Yes 

III 54ALS40A 9401/025 1 Mar 85 06 02 03 Yes 
54ALS74A 9203/043 2+DCR May 87 12 08 09 
54ALS86 Draft A Jul85 
54ALS109 9203/049 1A May 87 06 02 03 Yes en .... 
54ALS109A 9203/049 1A May 87 12 08 09 u 

:::s 
54ALS112A 9203/055 1 Mar 86 06 02 03 "C 

54ALS138 9205/012 1 Mar 86 06 02 03 e 
Q. 

54ALS151 9408/029 1A Apr 86 06 02 03 > .. 
54ALS161A 9204/055 1 Apr 86 06 02 03 Yes ca 
54ALS163A 9204/057 1 Mar 86 06 02 03 Yes :!: 
54ALS174 9203/047 1A Apr 86 06 02 03 ~ 
54ALS175 9203/048 1A Mar 86 06 02 03 
54ALS193 9204/058 1 Mar 86 06 02 03 Yes 
54ALS240A 9401/032 1 Mar 86 06 03 
54ALS241A 94011028 2 Jul87 12 09 Yes 
54ALS244A 9402/005 1A Mar 87 06 03 Yes 
54ALS245A 9405/006 1A Apr 86 06 03 Yes 
54ALS253 9408/031 1A Mar 86 06 02 03 
54ALS257 9408/032 1A Mar 86 06 02 03 
54ALS258 9408/033 1 Mar 86 06 02 03 
54ALS299 9306/039 1 Apr 86 06 03 Yes 
54ALS353 9408/034 1 Mar 86 06 02 03 
54ALS373 9202/071 1A Mar 86 06 03 
54ALS374 9203/045 Draft B Feb 86 06 03 
54ALS520 9209/003 1 Apr 86 06 03 Yes 
54ALS569A 9204/056· Draft A Mar 84 06 03 
54ALS573 9202/067 1 Mar 86 06 03 Yes 
54ALS574A 9203/042 2+DCR Jan 87 12 09 
54ALS576 9203/056 1 Mar 86 06 03 
54ALS645A 9405/005 1 Mar 85 06 03 Yes 
54ALS874A 9203/046 1A May 87 12 08 09 
54ALS1000A 9201/100 1 Mar 86 06 02 03 Yes 
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European Space Products 

HC Family SCC Product Status 

Type 

54HC640 Data Book J FK 
54HC643 Data Book J FK 
54HC645 Data Book J FK 
54HC688 Data Book J FK 
54HC74 Data Book J FK 
54HC75 Data Book J FK 
54HC85A Data Book J FK 
54HC86 Data Book J FK 
54HCT137 Data Book J FK 
54HCT138 Data Book J FK 
54HCT237 Data Book J FK 
54HCT238 Data Book J FK 
54HCT240 Data Book J FK 
54HCT241 Data Book J FK 

II 
54HCT244 Data Book J FK 
54HCT245 Data Book J FK 
54HCT373 Data Book J FK 
54HCT374 Data Book J FK 

~ 54HCT540 Data Book J FK 
;+ 54HCT541 Data Book J FK 
Q) 

< 
"'C a c. 
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n 
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European Space Products 

ALS Family see Product Status 

Type 

54ALS1002A 9201/101 Draft C Jun 85 06 02 03 
54ALS1004 9401/036 1 Mar 86 06 02 03 
54ALS1008A 9401/021 3 Jan 87 12 08 09 Yes 
54ALS1010A 9401/031 1 Mar 86 06 02 03 Yes 
54ALS1011A 92011102 1 Mar 86 06 02 03 Yes 

II 
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Introduction 

INTERFACE CIRCUITS 

TI offers a broad line of linear interface products for applications involving an interface between logic circuitry 
and the real world. This includes microprocessor-compatible circuits that can amplify, convert analog signals, 
transmit and receive digital signals or drive actuators or displays. 

TI's linear interface circuits represent technologies from classic bipolar through BIFET and BIDFET, to 
LinCMOS ™ and Advanced LinCMOS ™ processes. LinCMOS and Advanced LinCMOS feature a step­
function improvement in impedance, power dissipation and threshold stability. 

Also available are surface mount packages including plastic and ceramic chip carriers and small outline (SO) 
packages. These increase board density with little impact on power handling capability. 

Readers should refer to the Alphanumeric Index of the Master Selection Guide for additional information on 
technical documentation. 
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Line Circuits 

LINE CIRCUITS 

Line Drivers 
APPLICATION OUTPUT 

QUANTITY 
TYPE PACKAGE DOCUMENT 

PER PKG 

EIA Standard RS-422-A Differential 2 SN75158 D,JG,P SLYD002 
2 SN75159 D,J,N SLYD002 
2 SN75ALS191 D,P SLLS032 
2 uA9638 D,P SLYD002 

EIA Standard RS-422-A Differential 4 AM26LS31 D,FK,J,N SLYD002 
4 MC3487 D,J,N SLYD002 
4 SN75151 DW,J,N SLYD002 
4 SN75153 DW,J,N SLYD002 
4 SN75172 DW,J,N SLYD002 
4 SN75174 DW,J,N SLYD002 
4 SN75ALS192 DW,J,N SLYDOO2 
4 SN75ALS194 DW,J,N SLYDOO2 

EIA Standard RS-485 Differential 4 SN75172 DW,J,N SLYD002 
4 SN75174 DW,J,N SLYDOO2 

EIA Standard RS-423-A Single-Ended 2 uA9636A D,JG,P SLYDOO2 

EIA Standard RS-232-C Single-Ended 2 SN75150 D,JG,P SLYD002 
2 uA9636A D,JG,P SLYD002 

4 SN75188 D,J,N SLYDOO2 
4 SN75C188 J,N SLLS033 

IBM 3601370 Single-Ended 2 SN75123 D,J,N SlYD002 
2 SN75AlS123 J,N TBD 

4 SN75AlS126 D,N SLYD002 
4 SN75ALS130 D,N SLYD002 

General Purpose Single-Ended 2 SN75121 D,J,N SlYD002 

General'Purpose Differential 2 SN75ALS121 D,N SLLS030 
2 SN75109A D,J,N SLYDOO2 
2 SN75110A D,J,N SLYD002 
2 SN75112 D,J,N SlYD002 
2 SN75113 D,J,N SLYD002 
2 SN75114 D,J,N SLYD002 
2 SN75183 D,N SlYDOO2 

4 MC3453 D,J,N SlYDOO2 
4 SN75111 D,J,N SlYDOO2 

ANSI/EIA-230-D-1986 Single-Ended 4 LT1030 D,N SLLS048A 

Line Receivers 
APPLICATION INPUT 

QUANTITY 
TYPE PACKAGE DOCUMENT 

PERPKG 

EIA Standard RS-422-A Differential 2 SN75146 D,JG,P SlYDOO2 
2 SN75157 D,JG,P SLYDOO2 
2 uA9637A D,JG,P SLYDOO2 
2 uA9639 D,JG,P SlYDOO2 

4 AM26LS32A D,FK,J,N SLYDOO2 
4 MC3486 D,J,N SLYDOO2 
4 SN75173 D,J,N SLYDOO2 
4 SN75175 D,J,N SLYDOO2 
4 SN75ALS193 J SLYDOO2 
4 SN75ALS195 J SLYDOO2 

EIA Standard RS-485 Differential 4 SN75173 D,J,N SLYDOO2 
4 SN75175 D,J,N SLYDOO2 

CCITIV.l0 Differential 4 SN75ALS197 D,N SLLS045 
4 SN75ALS199 D,N SLLS046 
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Line Circuits 

Line Receivers (Continued) 

APPLICATION INPUT 
QUANTITY 

TYPE PACKAGE DOCUMENT 
PER PKG 

EIA Standard RS-423-A Single-Ended 2 SN75146 D,JG,P SLYD002 
2 SN75157 D,JG,P SLYD002 
2 uA9637A D,JG,P SLYD002 
2 uA9639 D,JG,P SLYD002 

4 AM26LS32A D,FK,J,N SLYD002 
4 MC3486 D,J,N SLYD002 
4 SN75173 D,J,N SLYD002 
4 SN75175 D,J,N SLYD002 
4 SN75ALS193 J SLYD002 
4 SN75ALS195 J SLYD002 

CCITTV.11 Single-Ended 4 SN75ALS197 D,N SLLS045 
4 SN75ALS199 D,N SLLS046 

EIA Standard RS-232-C Single-Ended 2 SN75152 D,J,N SLYD002 

4 SN75154 D,J,N SLYD002 
4 SN75189 D,J,N SLYD002 
4 SN75C189 D,N SLYD002 
4 SN75189A D,J,N SLYD002 
4 SN75C189A D,N SLYD002 

IBM 360/370 Single-Ended 2 SN75ALS123 D,N SLLS031 

3 SN75124 D,J,N SLYD002 

7 SN75125 D,J,N SLYD002 
7 SN75ALS125 D,N TBD 
7 SN75127 D,J,N SLYD002 
7 SN75ALS127 D,N SLYD002 

8 SN75128 DW,J,N SLYD002 

8 SN75129 DW,J,N SLYD002 

General Purpose Single-Ended 2 SN75122 D,J,N SLYD002 

2 SN75140 D,JG,P SLYD002 
2 SN75141 D,JG,P SLYD002 

General Purpose Differential 2 SN75107A D,J,N SLYD002 
2 SN75107B D,J,N SLYD002 
2 SN75108A D,J,N SLYD002 
2 SN75108B D,J,N SLYD002 
2 SN75115 D,J,N SLYD002 
2 SN75182 D,N SLYD002 
2 SN75207 D,N SLYD002 
2 SN75207B D,N SLYD002 

4 AM26LS33A D,FK,J,N SLYD002 

4 MC3450 D,J,N SLYD002 
4 MC3452 D,J,N SLYD002 

LAN Access Unit Interface 2 SN75ALS085 NT SLLS054 
lOS 8802.3:1989 
ANSI/IEEE Std. 802.3-1988 
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line Circuits 

Line Transceivers 
APPLICATION 1/0 BUS 

QUANTITY 
TYPE PACKAGE DOCUMENT 

PERPKG 

EIA Standard RS-232-C Single-Ended 1 SN75155 D,JG,P SLYD002 
3 SN75C1406 D,N TBD 
4 SN75Cl154 D,N TBD 

EIA Standard RS-422A Differential 2 SN75AS030 D,N TBD 

EIA RS-422-AlRS-485 Differential 1 SN65176B D,JG,P SLYD002 
1 SN75176B D,JG,P SLYD002 
1 SN75ALS176 D,P SLYD002 
1 SN75177B D,JG,P SLYD002 
1 SN75178B D,JG,P SLYD002 
1 SN75179B D,JG,P SLYD002 
1 TL3695 D,P SLLS044 

IEEE 488 GPIB Single-Ended 4 MC3446 D,J,N SLYD002 
8 SN75ALS160 . DW,N SLYD002 
8 SN75161B DW,J,N SLYD002 
8 SN75ALS161 DW,N SLYD002 
8 SN75162B DW,J,N SLYD002 
8 SN75ALS162 DW,N SLYD002 
8 SN75l64B DW,J,N SLYD002 
8 SN75ALS164 DW,N SLYD002 
8 SN75ALS165 DW,N SLYD002 

IEEE 802.3 lBASE5 Differential 1 SN75061 DW,N SLYD002 

General Purpose Single-Ended 4 AM26S10C D,J,N SLYD002 
4 AM26SllC D,J,N SLYD002 
4 SN75136 D,J,N SLYD002 
4 SN75138 D,J,N SLYD002 

8 SN75163B DW,J,N SLYD002 
8 SN75ALS163 DW,N SLYD002 

Differential 1 SN75116 D,J,N SLYD002 
1 SN75117 D,JG,P SLYD002 
1 SN75118 D,J,N SLYD002 
1 SN75119 D,JG,P SLYD002 

IEEE 896.1 Single-Ended 4 SN75ALS053 FN,N SLLS028A 
8 SN75ALS056 DW,N SLLS028A 
4 SN75ALS057 SLLS028A 
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Display Drivers 

DISPLAY DRIVERS 

Electroluminescent Display Drivers 
PRODUCT FEATURES POWER SUPPLY TYPE PACKAGE DOCUMENT 

• Row Driver VCCl (logic) = 10.8 to 15 V SN65551 FN,N SLYD002 
• 225-V open-drain DMOS outputs SN65552 FN,N SLYD002 
• Serial-in, parallel-out architecture SN75551 FN,N SLYD002 
• 50-rnA current sink output capability SN75552 FN,N SLYD002 
• Extremely low steady state power consumption 
• Left side (SNXX551) and right side (SNXX552) drivers enhance 

circuit layout 
• Input Compatibility: CMOS 
• 32 drivers per package 

• Row Driver VCCl (logic) = 10.8 to 15 V SN75557 FN SLYD002 
• Monolithic BIDFET integrated circuits SN75558 FN SLYD002 
• Very low steady-state power consumption 
• 300-mA output capability 
• High-voltage open-collector N-P-N outputs 
• Input Compatibility: CMOS 
·32 drivers per package 

• Row Driver VCCl (logic) = 10.8 to 15 V SN65563A FN SLYD002 
• 225-V totem-pole BIDFET output structures SN65564A FN SLYD002 
• 70-mA output source/sink capability SN75563A FN SLYD002 
• Very low steady-state power consumption SN75564A FN SLYD002 
• 3-state capabilities 
• Selectable open-source or open-drain output 
• Input Compatibility: CMOS 
• 34 drivers per package 

• Column Driver VCCl (logic) = 10.8 to 15 V SN65553 FN,N SLYDOO2 
• 60-V totem-pole BIDFET output structures SN65554 FN,N SLYD002 
• Serial-in, parallel-out architecture SN75553 FN,N SLYD002 
• 15-mA sink or source output capability SN75554 FN,N SLYD002 
• Top (SNXX553) and bottom (SNXX554) drivers enhance 

circuit layout 
• Input Compatibility: CMOS 
• 32 drivers per package 

• Column Driver VCCl (logic) = 10.8 to 15 V SN65555 FN,N SLYD002 
~ 90-V output voltage swing capability SN65556 FN,N SLYDOO2 
• 15-mA output source and sink current capability SN75555 FN,N SLYD002 
• High-speed serially-shifted data input SN75556 FN,N SLYD002 
• Totem-pole outputs 
• Latches on all driver outputs 
• Input Compatibility: CMOS 
• 32 drivers per package 
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Display Drivers 

Vacuum Fluorescent Display Drivers 
PRODUCT FEATURES. POWER SUPPLY TYPE PACKAGE DOCUMENT 

• 60-V totem-pole outputs VCCI (logic) = 5 V to 15 V. SN65512B DW,N SLYD002 
• Anode and Grid Drivers V CC2 (display) = 0 V to 60 V SN75512B DW,N SLYD002 
• Segment or dot matrix formats 
• Serial-in, parallel-out architecture 
• 25-mA current source output capability 
• On-board latches 
• Input Compatibility: TTL 
• 12 drivers per package 

• All features same as SN65512B except VCCI (logic) = 5V to 15 V. SN65518 FN,N SLYD002 
• 32 bits for large format displays V CC2 (display) = 0 V to 60 V SN75518 FN,N SLYD002 
• Input Compatibility: TTL, CMOS 
·32 drivers per package 

• Anode, Grid Drivers VCCI (logic) = 5 V to 15 V, TL4810B DW,N SLYD002 
• Segment or dot matrix formats VCe2 (display) = 0 V to 60 V TL4810BI DW,N SLYD002 
• Serial-ln, parallel-out architecture 
• 60-V totem-pole outputs 
• 40-mA current source output capability 
• Improved direct replacement for UCN4810A and TL4810A 
• Input Compatibility: CMOS; Oty/Pkg: 10 

• Anode, Grid Drivers VCCI (logic) = 5 Vto 15 V. TL5812 FN,N SLYD002 
• Segment or dot matrix formats V CC2 (display) = 0 V to 60 V TL5B121 FN,N SLYD002 
• 70-V output voltage swing capability 
• Drives up to 20 lines 
• Direct replacement for Sprague UCN5812A 
• Input Compatibility: CMOS; Oty/Pkg: 20 

Plasma and Gas Discharge Display Drivers 

II PRODUCT FEATURES POWER SUPPLY TYPE PACKAGE DOCUMENT 

• Scan Line Driver VCC Vec (logic) = 4 Vto 6 V SN751506 FT SLYD002 
• lBO-V open drain parallel outputs SN751516 FT SLYD002 
• 220-mA parallel output sink current 
• Left side (SN751506) and right side (SN751516) drivers enhance 

circuit layout 
• Input Compatibility: CMOS; Oty/Pkg: 32 

• Data Line Driver V ce (logic) = 4.5 V to 5.5 V SN751508 FT SLYD002 
• 120-V open collector P-N-P parallel outputs SN751518 FT SLYD002 
• Two parallel high-speed 16-bit shift registers 
• Latches on all driver outputs Top (SN75150B) and bottom 

(SN751518) drivers enhance circuit layout 
• Input Compatibility: CMOS; Oty/Pkg: 32 

AC Plasma Display Drivers 
PRODUCT FEATURES POWER SUPPLY TYPE PACKAGE DOCUMENT 

• Axis Drivers VCCI (logic) = 10.8Vto SN65500E FN,N SLYD002 
• High-speed serial-in, parallel-out architecture (8 MHz) 13.2 V, Vec2 (display) = SN75500E FN,N 
• Fast output transitions (150 ns typ) OVto 100V SN65501E FN,N 
• 15-mA output current capability SN75501E FN,N 
• X-axis driver (SNXX500) 
• Y-axis driver (SNXX501) 
• Input Compatibility: CMOS 
·32 drivers per package (B bits with 1 of 4 selectors) 
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Peripheral Drivers 

PERIPHERAL DRIVERS 

General Purpose Drivers and Actuators 
SWITCHING OFF· OUTPUT DRIVERS OUTPUT 

DELAY 

FUNCTION INPUT CAPABILITY VOLTAGE STATE CURRENT PER CLAMP 
TIME 

TYPE PACKAGE DOCUMENT 
MAX (V) VOLTAGE (rnA) PACKAGE DIODES 

TYP 
MAX (V) (ns) 

AND TTL 20 30 300 2 No 18 SN75451B D,P SLYD002 
NAND TTL 20 30 300 2 No 25 SN75452B D,P SLYD002 
OR TTL 20 30 300 2 No 18 SN75453B D,P SLYD002 
NOR TTL 20 30 300 2 No 26 SN75454B D,P SLYD002 

MOSDriver TTL 24 24 500 2 Yes 35 SN75372 D,P SLYD002 
MOSDriver TTL 24 24 500 4 Yes 35 SN75374 D,N SLYD002 

AND TTL 30 35 300 2 No 28 SN75461 D,P SLYD002 
NAND TTL 30 35 300 2 No 38 SN75462 D,P SLYD002 
OR TTL 30 35 300 2 No 28 SN75463 D,P SLYD002 

Invert w/Enable TTL,CMOS 35 70 500 4 Yes 1050 SN75437A NE SLYD002 
Invert w/Enable TTL,CMOS 35 70 600 4 Yes 750 SN75435 NE SLYD002 
Invert wlEnable TTL,CMOS 35 70 1000 4 Yes 1050 SN75438 NE SLYD002 
Invert TTL,5VMOS 35 50 1500 4 No 500 UDN2841 NE SLYD002 
Invert TTL,5VMOS 35 50 1500 4 No 500 UDN2845 NE SLYD002 
Invert TTL 35 50 1250 4 Yes 500 ULN2064 NE SLYD002 
Invert MOS 35 50 1250 4 Yes 500 ULN2066 NE SLYD002 
Invert TTL,CMOS 35 50 1250 4 Yes 500 ULN2068 NE SLYD002 
Invert TTL,CMOS 35 50 1250 4 No 500 ULN2074 NE SLYD002 

AND TTL,CMOS 55 70 350 2 Yes 300 SN75446 D,P SLYD002 
NAND TTL,CMOS 55 70 350 2 Yes 300 SN75447 D,P SLYD002 
OR TTL,CMOS 55 70 350 2 Yes 300 SN75448 D,P SLYD002 
NOR TTL,CMOS 55 70 350 2 Yes 300 SN75449 D,P SLYD002 

Invert w/Enable TTL,CMOS 50 70 500 4 Yes 1050 SN75436 NE SLYD002 
Invert TTL,CMOS,PMOS 50 50 350 7 Yes 250 ULN2001A D,N SLYD002 
Invert 25VPMOS 50 50 350 7 Yes 250 ULN2002A D,N SLYD002 
Invert TTL,CMOS 50 50 350 7 Yes 250 ULN2003A D,N SLYD002 
Invert 15VMOS 50 50 350 7 Yes 250 ULN2004A D,N SLYD002 
Invert TTL 50 50 350 7 Yes 250 ULN2005A D,N SLYD002 
Invert TTL 50 80 1500 4 Yes 500 ULN2065 NE SLYD002 
Invert TTL 50 80 1500 4 Yes 500 ULN2067 NE SLYD002 
Invert TTL,5VMOS 50 80 1500 4 Yes 500 ULN2069 NE SLYD002 
Invert TTL,5VMOS 50 80 1500 4 No 500 ULN2075 NE SLYD002 

AND TTL 55 70 300 2 No 28 SN75471 D,P SLYD002 
NAND TTL 55 70 300 2 No 38 SN75472 D,P SLYD002 
OR TTL 55 70 300 2 No 28 SN75473 D,P SLYD002 
AND TTL,CMOS 55 70 300 2 Yes 200 SN75476 D,P SLYD002 
NAND TTL,CMOS 55 70 300 2 Yes 200 SN75477 D,P SLYD002 
OR TTL,CMOS 55 70 300 2 Yes 200 SN75478 D,P SLYD002 
NOR TTL,CMOS 55 70 300 2 Yes 200 SN75479 D,P SLYD002 

Telecom Ry Drv TTL,CMOS,MOS 60 60 100 4 Yes 1000 DS3680 D,N SLYD002 
Invert TTL 60 100 350 7 Yes 250 SN75465 D,N SLYD002 
Invert TTL,CMOS,PMOS 60 100 350 7 Yes 250 SN75466 D,N SLYD002 
Invert 25VPMOS 60 100 350 7 Yes 250 SN75467 D,N SLYD002 
Invert TTL,CMOS 60 100 350 7 Yes 250 SN75468 D,N SLYD002 
Invert 15VMOS 60 100 350 7 Yes 250 SN75469 D,N SLYD002 
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Peripheral Drivers 

Motor Drivers and Power Actuators 
OFF-

OUTPUT DRIVERS OUTPUT 
FUNCTION INPUT STATE 

CURRENT PER CLAMP TYPE PACKAGE DOCUMENT CAPABILITY VOLTAGE (rnA) PACKAGE DIODES MAX (V) 

Half-H Driver TIL 36 600 4 Yes L293D NE SLYD002 
Half-H Driver TIL 36 1000 4 No L293 NE SLYD002 
Half-H Driver TIL,CMOS 36 1000 4 Yes SN754410 NE SLYD002 
Half-H Driver TIL,CMOS 36 1000 4 No SN754411 NE SLYD002 
Full-H Driver TIL 46 2000 2 No L298 KV SLRSOll 

Octal Driver TIL,CMOS 32 500 8 Yes TPIC2801 KV TBD 
Quad Driver TIL,CMOS 50 1200 4 Yes TPIC2406 NE TBD 
High Side Driver TIL,CMOS 85 6000 1 Yes TPIC3101 KV TBD 
Actuator TIL,CMOS 50 2500 2 No TPIC1209 KV TBD 
Low Side Driver TIL,CMOS 45 1000 4 Yes TPIC2404 HS TBD 
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Memory Interface 

MEMORY INTERFACE 

MOS-Memory Sense Amplifiers 
QTY THRESHOLD tPD-

DEVICE OUTPUT TYPE PER SENSITIVITY TYP PACKAGES DOCUMENT 
PACK (mVI (nsl TYPE 

Totem Pole 2 ±25 17 SN75107A D,J,N SLYDOO2 
Totem Pole 2 ±25 17 SN75107B D,J,N SLYDOO2 
Open Collector 2 ±25 19 SN75108A D,J,N SLYDOO2 

Open Collector 2 ±25 19 SN7510BB D,J,N SLYDOO2 
Totem Pole 2 ±10 25 SN75207 D,J,N SLYDOO2 
Open Collector 2 ±10 25 SN75208 D,J,N SLYDOO2 

*tPD Propagation Delay Time 

6-9 



INTERFACE CIRCUITS ORDERING INSTRUCTIONS 

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

EXAMPLE: TL 

1'~~ __________________________________ -Jt 
CONTAINS TWO TO FOUR LETTERS 

TCM ................ TI Telecommunication Products 
TISP ......................... Transient Suppressors 
TL ........... TI Linear Products (excluding Interface) 
TLC ........... TI Linear Silicon-Gate CMOS Products 
TPIC .............................. TI Power Circuits 
TSP .............................. Speech Products 
SN ......... TI Special Function or Interface Products 

STANDARD SECOND-SOURCE PREFIXES 
ADC .......... Analog Devices OP ...................... PMI 
AM .................... AMD RC, RM or RV ....... Raytheon 
OS .................. National SG ........... Silicon General 
L. .... LinearTechnology Corp. TP .................. National 
LM ................. National uA .................. Fairchild 
LT .... Linear Technology Corp. UDN ................ Sprague 
MC ................ Motorola ULN ................ Sprague 
NE, SA, or SE ....... Signetics 

2. Unique Circuit Designator Including Temperature Range 
(If not already specified by the, prefix) 

CONTAINS THREE TO SEVEN CHARACTERS 
(From Individual Data Sheets) 

Examples: 062M 
5941 
532AI 

CONTAINS ONE OR TWO LETTERS 

28867 
78L05AC 

0, OW, FK, FN, J, JD, JG, KC, KH, KV, LP, LU, N, P, U, W 
(From Pin-Connection Diagram on Individual Data Sheet) 

062M JG /883B 

4. MIL-STD-883B, Method 5004, Class B I-------------------o-J 

OMIT/8a3B WHEN NOT APPLICABLE 

Circuits are shipped in one of the carriers below. Unless a specific method of shipment is specified by the customer 
(with possible additional costs), circuits will be shipped on the most practical carrier. 
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Dual-In-Line (0, OW, J, JD, JG, N, P) 

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

Plug-In (LP, LU) 

- Barnes Carrier 
- Sectional Cardboard Box 
-Individual Cardboard Box 

Chip Carriers (FK, FN) 
-Anti-Static Plastic Tubing 

Flat(U, W) 

- Barnes Carrier 
- Milton Ross Carrier 

Power Tab (KC, KH, KV) 
-Sleeves 



Introduction 

LINEAR CIRCUITS 

The rapid advance in high-tech digital processing creates new demands for microprocessor-compatible circuits 
that can sense or amplify analog signals or provide regulated power to a system. This section presents 
information on TI's broad line of integrated circuits designed for applications involving analog signal 
conditioning. 

These circuits span the recent rapid development of integrated circuit technology from classical bipolar 
through BIFET and BIDFET to TI's LinCMOS ™ processing that provides a step function improvement in 
input impedance, power dissipation and threshold stability. Surface mount packages include plastic and 
ceramic chip carriers and small-outline packages that increase board density with little impact· on power 
handling capability. 

Readers should refer to the Alphanumeric Index and to the Customer Support section of the Master Selection 
Guide for additional information on technical documentation. 
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Linear Signal Conditioning Circuits 

LINEAR SIGNAL CONDITIONING CIRCUITS 

Operational Amplifiers 
Operational Amplifiers, Noncompensated, Single 
Military Temperature Range 

SUPPLY 
VOLTAGE VIO lIB Avo 

DESCRIPTION (V) (mV) (nA) (V/mV) 
MAX MAX MIN 

MIN MAX 

High Peformance, Bipolar ±5 ±22 2 75 50 

High Performance, Low Bias ±2 ±20 2 2 50 
Current, Bipolar ±2 ±20 0.5 2 80 

BIFEl; Low Power ±3.5 ±18 6 0.2 4 

BIFEl; General Purpose ±3.5 ±18 6 0.2 25 

General Purpose, Precisio~ ±9 ±18 2 200 45Typ 
Input, Bipolar 

General Purpose, Bipolar ±9 ±18 5 500 45Typ 
±2 ±22 5 500 50 

Operational Amplifiers, Noncompensated, Single 
5- Industrial Temperature Range 
(1) 
Q) .. 
n 
~' 
c 
i:' 

II 

SUPPLY 
VOLTAGE VIO liB Avo 

DESCRIPTION (V) (mV) (nA) (V/mV) 
MAX MAX MIN 

MIN MAX 

High Performance, Bipolar ±5 ±22 2 75 50 

BIFET, Low Power ±3.5 ±18 6 0.2 4 

BIFEl; Low Noise ±3.5 ±18 6 200 50 

BIFET, Low Power ±3.5 ±18 6 400 25 

High Performance, Low Bias ±2 ±20 2 2 50 
Current, Bipolar ±2 ±20 0.5 2 80 

Operational Amplifiers, Noncompensated, Single 
Commercial Temperature Range 

SUPPLY 
VOLTAGE VIO liB Avo 

DESCRIPTION (V) (mV) (nA) (V/mV) 
MAX MAX MIN 

MIN MAX 

High Performance ±5 ±18 7.5 250 15 
±2 ±18 7.5 7 25 
±2 ±18 0.5 7 80 

BIFET, Low Power ±3;5 ±18 6 0.2 4 
±3.5 ±18 3 0.2 4 
±3.5 ±18 15 0.4 3 

BIFEl; Low Noise ±3.5 ±18 6 0.2 50 
±3.5 ±18 10 0.2 25 

BIFEl; General Purpose ±3.5 ±18 6 0.2 50 
±3.5 ±18 15 0.4 25 

General Purpose, Bipolar ±9 ±18 7.5 1500 15 
±2 ±18 6 500 20 
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(Values specified for T A = 25°C) 

B, SR DEVICE 
(MHz) (V/~s) NUMBER PACKAGES DOCUMENT 
TYP TYP 

1 0.5 LM101A FK,JG,U,W SLYD003 

1 0.3 LM108 D,JG,L,P SLOS041 
1 0.3 LM108A D,JG,L,P SLOS041 

1 3.5 TL060M JG SLYD003 

3 13 TL080M JG SLYD003 

1 0.3 uA709AM J,JG,U,W SLYD003 

1 0.3 uA709M J,JG,U,W SLYD003 
1 0.5 uA748M JG,U SLYD003 

(Values specified for TA = 25°C) 

B, SR 
DEVICE (MHz) (V/~s) 

NUMBER 
PACKAGES DOCUMENT 

TYP TYP 

1 0.5 LM201A D,JG,P SLYD003 

1 3.5 TL0601 D,JG,P SLYD003 

3 13 TL0701 D,JG,P SLYD003 

3 13 TL0801 D,JG,P SLYD003 

1 0.3 LM208 D,JG,L,P SLOS041 
1 0.3 LM208A D,JG,L,P SLOS041 

(Values specified for TA = 25°C) 

B, SR 
DEVICE (MHz) (V/~s) 

NUMBER 
PACKAGES DOCUMENT 

TYP TYP 

1 7.5 LM301A D,JG,P SLYD003 
1 0.3 LM308 D,JG,L,P SLOS041 
1 0.3 LM308A .D,JG,L,P SLOS041 

1 3.5 TL060AC D,JG,P SLYD003 
1 3.5 TL060BC D,JG,P SLYD003 
1 3.5 TL060C D,JG,P SLYD003 

3 13 TL070AC D,JG,P SLYD003 
3 13 TL070C D,JG,P SLYD003 

3 13 TL080AC D,JG,P SLYD003 
3 13 TL080C D,JG,P SLYD003 

1 0.3 uA709C D,JG,P SLYD003 
1 0.5 uA748C D,JG,P SLYD003 



Operational Amplifiers, Internally Compensated, Single 
Military Temperature Range 

SUPPLY 
VOLTAGE VIO liB Avo B, 

DESCRIPTION (V) (mV) (nA) (V/mV) (MHz) 
MAX MAX MIN TYP 

MIN MAX 

High Performance :±:5 :±:20 2 75 50 1 

Precision :±:5 ±22 0.015 2 450 0.8 
:±:5 ±22 0.06 4 400 0.8 

Low Noise, High Speed, ±2.5 ±22 0.025 35 7000 8 
Precision Input, ±2.5 ±22 0.060 55 5000 8 
Noncompensated, AVL ;", 5 

Ultra Precision ±2.5 ±20 0.035 0.1 300 0.8 

Low Noise, High Performance ±4.5 ±16 0.12 150 300 25 
±4.5 ±20 0.18 300 200 25 

Low Noise, High Speed, ±2.5 ±22 0.025 35 7000 60 
Noncompensated, AVL ;", 5 ±2.5 ±22 0.060 55 5000 60 

Chopper-Stabilized ±1.9 ±8 0.005 0.03 1000 1.2 

Low Noise, High Speed ±3.5 ±22 0.025 40 1000 8 
±3.5 ±22 0.1 80 700 8 

Low Noise, High Speed, ±4 ±22 0.025 40 1000 40 
Noncompensated, AVL ;", 5 ±4 ±22 0.1 80 700 40 

Low Noise, High Performance ±3 ±22 2 800 50 10 
±3 ±22 2 800 50 10 

BIFET. Low Power, Precision ±3.5 ±18 0.8 0.2 5 1.1 
±3.5 ±18 1.5 0.2 5 1.1 

BIFET, Precision ±3.5 ±18 0.8 0.2 50 3.1 
±3.5 ±18 1.5 0.2 50 3.1 

BIFET, Low Power ±1.5 ±18 6 0.2 4 1 

BIFET. Adjustable, Low-Power ± 1.2 ±18 6 0.2 4 1 

BIFET. Low Noise ±3.5 ±18 6 0.2 35 3 

BIFET. General Purpose ±3.5 ±18 6 0.2 25 3 

BIFET. Low VIO ±3.5 ±18 3 0.4 50 3 

LinCMOS, Programmable, 4 16 10 Typ 0.007 50 0.11 
Low Bias 

LinCMOS, Programmable, 4 16 10 Typ 0.007 25 0.64 
Medium Bias 

LinCMOS, Programmable, 4 16 10 Typ 0.007 10 2.2 
Low Bias 

LinCMOS, Low Noise, ±2.3 ±8 0.2 Typ.O.OO1 400 1.9 
Precision ±2.3 ±8 0.2 Typ.0.001 400 1.9 

±2.3 ±8 0.5 Typ.0.001 400 1.9 

LinCMOS, Precision, Chopper ±1.9 ±8 0.001 Typ.0.004 5600 1.9 
Stabilized 

±1.9 ±8 0.003 Typ.0.004 1000 1.9 

±2.3 ±8 0.01 Typ.0.05 5600 1.9 

±2.3 ±8 0.02 Typ.0.05 1000 2.2 

Excalibur, High-Speed, ±2 ±20 0.5 50 1000 2 
Precision ±2 ±20 0.2 50 1000 2 

±2 ±20 0.1 50 1000 2 

General Purpose ±2 ±22 5 500 50 1 

Linear Signal Conditioning Circuits 

(Values specified for T A = 25°C) 

SR 
DEVICE 

(VIlAs) 
NUMBER 

PACKAGES DOCUMENT 
TYP 

0.5 LM107 J,JG,U,W SLYD003 

0.25 LT1001AM JG,L SLYD003 
0.25 LT1001M JG,L SLYD003 

2.5 LT1007AM JG,L SLYD003 
2.5 LT1007M JG,P SLYD003 

2 LT1012M L SLYD003 

15 LT1028AM D,JG,L,P SLYD003 
15 LT1028M D,JG,L,P SLYD003 

15 LT1037AM JG,L SLYD003 
15 LT1037M JG,L SLYD003 

4 LTC1052M J,JG,L SLYD003 

2.8 OP-27A JG,L SLYD003 
2.8 OP-27C JG,L SLYD003 

17 OP-37A JG,L SLYD003 
17 OP-37C JG,L SLYD003 

13 SE5534 FK,JG SLYD003 
13 SE5534A FK,JG SLYD003 

2.9 TL031AM FK,JG,L SLYD003 
2.9 TL031M FK,JG,L SLYD003 

20 TL051AM FK,JG,L SLYD003 
20 TL051M FK,JG,L SLYD003 

3.5 TL061M FK,JG,U SLYD003 

3.5 TL066M FK,JG SLYD003 

13 TL071M FK,JG SLYD003 

13 TL081M FK,JG SLYD003 

13 TL088M JG,U SLYD003 

0.04 TLC271M FK,JG SLYD003 II 
0.56 TLC271M FK,JG SLYD003 

4.6 TLC271M FK,JG SLYD003 

2.7 TLC2201AM D,FK,JG,L,P SLYD003 
2.7 TLC2201BM D,FK,JG,L,P SLYD003 
2.7 TLC2201M D,FK,JG,L,P SLYD003 

2.8 TLC2652AM D,FK,J,JG, SLYD003 
L,N,P 

2.8 TLC2652M D,FK,J,JG, SLYD003 
L,N,P 

2 TLC2654AM D,FK,J,JG, SLYD003 
L,N,P 

2 TLC2654M D,FK,J,JG, SLYD003 
L,N,P 

0.9 TLE2021M D,FK,JG,L,P SLOS024A 
0.9 TLE2021AM D,FK,JG,L,P SLOS024A 
0.9 TLE2021BM JG,L SLOS024A 

0.5 uA741M FK,J,JG,U SLYD003 
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Linear Signal Conditioning Circuits 

Operational Amplifiers, Internally Compensated, Single 
Automotive Temperature Range 

SUPPLY 
VOLTAGE VIO liB Avo B, 

DESCRIPTION (V) (mV) (nA) (V/mV) (MHz) 
MAX MAX MIN TYP 

MIN MAX 

High Performance ±5 ±22 2 75 50 1 

±5 ±20 4 250 50 15 

Chopper-Stabilized ±1.9 ±B 0.005 0.03 1000 1.2 
± 1.9 ±B 0.005 0.03 1000 1.2 

Low Noise, High Speed ±3.5 ±22 0.025 40 1000 B 
±3.5 ±22 0.1 BO 700 B 

Low Noise, High Speed, ±4 ±22 0.025 40 1000 40 
Noncompensated, AVL ~ 5 ±4 ±22 0.1 BO 700 40 

BIFET, Low Power, Precision ±3.5 ±18 O.B 0.2 5 1.1 
±3.5 ±18 1.5 0.2 5 1.1 

BlFET, Precision ±3.5 ±18 0.8 0.2 50 3.1 
±3.5 ±18 1.5 0.2 50 3.1 

BIFET, Low Power ±3.5 ±18 6 0.2 4 1 

BIFET, Adjustable Low Power ±1.2 ±18 6 0.2 4 1 

BIFET, Low Noise ±3.5 ±18 6 0.2 50 3 

BIFET, General Purpose ±3.5 ±18 6 0.2 50 3 

BI FET, Low Offset Voltage ±3.5 ±18 0.5 0.2 50 3 
±3.5 ±18 1 0.2 50 3 

LinCMOS, Programmable, 4 16 5 Typ 0.007 50 0.11 
Low Bias 

LinCMOS, Programmable, 4 16 5 Typ 0.007 25 0.64 
Med. Bias 

LinCMOS, Programmable, 4 16 5 TypO.007 10 2.2 
High Bias 

LinCMOS, Programmable, 4 16 2 TypO.007 50 0.11 
Low Bias 

LinCMOS, Programmable, 4 16 2 TypO.007 25 0.64 
Med. Bias 

LinCMOS, Programmable, 4 16 2 TypO.007 10 2.2 
High Bias 

LinCMOS, Programmable, 4 16 10 TypO.007 50 0.11 
Low Bias 

LinCMOS, Programmable, 4 16 10 TypO.007 25 0.64 
Med. Bias 

LinCMOS, Programmable, 4 16 10 TypO.007 10 2.2 
High Bias 

LinCMOS, Low Noise Precision ±2.3 ±8 0.2 Typ 0.001 400 1.9 
±2.3 ±8 0.2 TypO.OOl 400 1.9 
±2.3 ±8 0.5 TypO.OOl 400 1.9 

LinCMOS, Precision, Chopper ±1.9 ±8 0.001 TypO.004 5600 1.9 
Stabilized ±1.9 ±8 0.003 TypO.004 1000 1.9 

LinCMOS, Low-Noise, ±2.3 ±8 0.01 TypO.05 5600 1.9 
Precision, Chopper Stabilized ±2.3 ±8 0.02 TypO.05 1000 1.9 

Excalibur, High-Speed, 2 ±20 0.5 50 1000 2 
Precision 2 ±20 0.2 50 1000 2 

2 ±20 0.1 50 1000 2 
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(Values specified for T A = 25°C) 

SR 
DEVICE 

(V/J1s) 
NUMBER 

PACKAGES DOCUMENT 
TYP 

0.5 LM207 D,J,JG,N, SLYD003 
p,W 

70 LM21B D,JG,P SLYD003 

4 LTC1052C J,JG,L,N,P SLYD003 
4 LTC7652C L SLYD003 

2.B OP-27E JG,L,P SLYD003 
2.B OP-27G JG,L,P SLYD003 

17 OP-37E JG,L,P SLYD003 
17 OP-37G JG,P SLYD003 

2.9 TL031AI D.JG.L,P SLYD003 
2.9 TL031 I D,JG,L,P SLYD003 

20 TL051AI D,JG,L,P SLYD003 
20 TL0511 D,JG,L,P SLYD003 

3.5 TL061 I D,JG,L,P SLYD003 

3.5 TL0661 D,JG,P SLYD003 

13 TL071 I D,JG,P SLYD003 

13 TL0811 D,JG,P SLYD003 

13 TL0871 D,JG,P SLYD003 
13 TL0881 D,JG,P SLYD003 

0.04 TLC271AI D,JG,P SLYD003 

0.56 TLC271AI D,JG,P SLYD003 

4.6 TLC271AI D,JG,P SLYD003 

0.04 TLC271BI D,JG,P SLYD003 

0.56 TLC271BI D,JG,P 5 LYD003 

4.6 TLC271BI D,JG,P SLYD003 

0.04 TLC271I D,JG,P SLYD003 

0.56 TLC271I D,JG,P SLYD003 

4.6 TLC2711 D,JG,P SLYD003 

2.7 TLC2201AI D,JG,L,P SLYD003 
2.7 TLC2201BI D,JG,L,P SLYD003 
2.7 TLC22011 D,JG,L,P SLYD003 

2.8 TLC2652AI D,J,JG,L,N,P SLYD003 
2.8 TLC26521 D,J,JG,L,N,P SLYD003 

2 TLC2654AI D,J,JG,L,N,P SLYD003 
2 TLC26541 D,J,JG,L,N,P SLYD003 

0.9 TLE2021I D,JG,L,P SLOS024A 
0.9 TLE2021AI D,JG,L,P SLOS024A 
0.9 TLE2021BI JG,L SLOS024A 



Operational Amplifiers, Internally Compensated, Single 
Industrial Temperature Range 

SUPPLY 
VOLTAGE VIO liB Avo B, 

DESCRIPTION (V) (mV) (nA) (V/mV) (MHz) 
MAX MAX MIN TYP 

MIN MAX 

Chopper-Stabilized ±1.9 ±8 0.005 0.03 1000 1.2 
±1.9 ±8 0.005 0.03 1000 1.2 

low Noise, High Speed ±3.5 ±22 0.025 40 1000 8 
±3.5 ±22 0.1 80 700 8 

low Noise, High Speed, ±4 ±22 0.025 40 1000 40 
Bipolar, ±4 ±22 0.1 80 700 40 
Noncompensated, AVL ;;,: 5 

BIFET. low Power; Precision ±3.5 ±18 0.8 0.2 5 1.1 
±3.5 ±18 1.5 0.2 5 1.1 

BIFET. Precision ±3.5 ±18 0.8 0.2 50 3.1 
±3.5 ±18 1.5 0.2 50 3.1 

BIFET. low Power ±3.5 ±18 6 0.2 4 1 

BIFET. Adjustable, low-Power ±1.2 ±18 6 0.2 4 1 

BIFET. low Noise ±3.5 ±18 6 0.2 50 3 

BIFET. General Purpose ±3.5 ±18 6 0.2 50 3 

BIFET. low Offset ±3.5 ±18 0.5 0.2 50 3 

BIFET. lOW VIO ±3.5 ±18 1 0.2 50 3 

Single lM324, High I SIS 3 30 5 -150 50 0.6 
Performance DIS ±1.5 ±15 

LinCMOS, Programmable, 4 16 5 Typ 0.007 50 0.11 
low Bias 

linCMOS, Programmable, 4 16 5 Typ 0.007 25 0.64 
Med. Bias 

LinCMOS, Programmable, 4 16 5 TypO.007 10 2.2 
High Bias 

LinCMOS, Programmable, 4 16 2 Typ 0.007 50 0.11 
low Bias 

LinCMOS, Programmable, 4 16 2 Typ 0.007 25 0.64 
Med. Bias 

LinCMOS, Programmable, 4 16 2 Typ 0.007 10 2.2 
High Bias 

LinCMOS, Programmable, 4 16 10 TypO.007 50 0.11 
low Bias 

LinCMOS, Programmable, 4 16 10 Typ 0.007 25 0.64 
Med. Bias 

LinCMOS, Programmable, 4 16 10 Typ 0.007 10 2.2 
High Bias 

LinCMOS, Precision, 2.3 ±8 0.2 Typ 0.001 400 1.9 
low Noise 2.3 ±8 0.2 TypO.001 400 1.9 

2.3 ±8 0.5 Typ 0.001 400 1.9 

LinCMOS, Precision, Chopper ±1.9 ±8 0.001 TypO.004 5600 1.9 
Stabilized ±1.9 ±8 0.003 TypO.004 1000 1.9 

LinCMOS, low·Noise, ±2.3 ±8 0.01 Typ 0.05 5600 1.9 
Precision, Chopper Stabilized ±2.3 ±8 0.02 Typ 0.05 1000 1.9 

Excalibur, High-Speed, 2 ±20 0.5 50 1000 2 
Precision 2 ±20 0.2 50 1000 2 

2 ±20 0.1 50 1000 2 

Linear Signal Conditioning Circuits 

(Values specified for T A = 25°C) 

SR DEVICE 
(VI 115) NUMBER PACKAGES DOCUMENT 

TYP 

4 LTC1052C J,JG,L,N,P SLYD003 
4 LTC7652C L SLYD003 

2.8 OP-27E JG,l,P SlYD003 
2.8 OP-27G JG,l,P SlYD003 

17 OP·37E JG,l,P SlYD003 
17 OP-37G JG,l,P SlYD003 

2.9 TL031 AI D,JG,l,P SlYD003 
2.9 TL031 I D,JG,l,P SlYD003 

20 TL051AI D,JG,l,P SlYD003 
20 Tl0511 D,JG,l,P SlYD003 

3.5 Tl061 I D,JG,P SlYD003 

3.5 Tl0661 D,JG,P SlYD003 

13 Tl071 I D,JG,P SlYD003 

13 Tl081 I D,JG,P SlYD003 

13 Tl0871 D,JG,P SlYD003 

13 TL0881 D,JG,P SlYD003 

0.3 Tl3211 JG,P SlYD003 

0.04 TlC271AI D,JG,P SlYD003 

0.56 TlC271AI D,JG,P SlYD003 

4.6 TlC271AI D,JG,P SlYD003 

0.04 TlC271BI D,JG,P SlYD003 

0.56 TlC271BI D,JG,P SlYD003 

4.6 TlC271BI D,JG,P SlYD003 

0.04 TlC271I D,JG,P SlYD003 

0.56 TlC271I D,JG,P SlYD003 

4.6 TlC271I D,JG,P SlYD003 

2.7 TlC2201AI D,JG,l,P SlYD003 
2.7 TlC2201BI D,JG,l,P SlYD003 
2.7 TlC22011 D,JG,l,P SlYD003 

2.8 TlC2652AI D,J,JG,l,N,P SlYD003 
2.8 TlC26521 D,J,JG,l,N,P SlYD003 

2 TlC2654AI D,J,JG,l,N,P SlYD003 
2 TLC26541 D,J,JG,l,N,P SLYD003 

0.9 TLE20211 D,JG,l,P SlOS024A 
0.9 TLE2021AI D,JG,l,P SlOS024A 
0.9 TLE2021BI JG,l SlOS024A 
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Linear Signal Conditioning Circuits 

Operational Amplifiers, Internally Compensated, Single 
Commercial Temperature Range 

SUPPLY 
VqLTAGE VIO liB Avo B, 

DESCRIPTION (V) (mV) (nA) (V/mV) (MHz) 
MAX MAX MIN TYP 

MIN MAX 

BIFET :t3.5 :t18 10 0.2 25 3 
:t3.5 :t18 2 0.2 25 3 

High Performance :t2 :t18 7.5 250 25 1 

:t5 :t20 10 250 25 15 

Precision :t5 :t22 0.025 2 450 0.8 
:t5 :t22 0.06 4 400 0.8 

Low Noise, High Speed, :t2.5 :t22 0.025 35 7000 8 
Precision Input, :t2.5 :t22 0.060 55 5000 8 
Noncompensated, AYL ;;. 5 

Ultra Precision :t2.5 :t20 0.05 0.15 200 -
Low Noise, High Performance :t4.5 :t18 0.08 120 500 75 

:t4.5 :t18 0.13 240 300 75 

Low Noise, High Speed, :t2.5 :t22 0.025 35 7000 60 
Noncompensated, AYL ;;. 5 :t2.5 :t22 0.060 55 5000 60 

Low Noise, High Performance :t3 :t22 4 1500 25 10 
:t3 :t22 4 1500 25 10 

Ultra-Low Offset Voltage :t3 :t22 0.15 7 120 0.6 
:t3 :t22 0.15 12 120 0.6 
:t3 :t22 0.075 4 200 0.6 

BIFEl; Low Power, Precision :t3.5 :t18 0.8 0.2 5 1.1 
:t3.5 :t18 1.5 0.2 5 1.1 

BIFEl; Precision :t3.5 :t18 0.8 0.2 50 3.1 
:t3.5 :t18 1.5 0.2 50 3.1 

BIFEl; Low Power" :t3.5 :t18 6 0.2 4 1 
:t3.5 :t18 3 0.2 4 1 
:t3.5 :t18 15 0.2 3 1 

BIFEl; Adjustable, Low-Power :t1.2 :t18 6 0.2 4 1 
:t1.2 :t18 3 0.2 4 1 
:t1.2 :t18 15 0.4 3 1 

BIFEl; Low Noise :t3.5 :t18 6 0.2 50 3 
:t3.5 :t18 3 0.2 50 3 
:t3.5 :t18 10 0.2 25 3 

BIFEl; General Purpose :t3.5 :t18 6 0.2 50 3 
:t3.5 :t18 3 0.2 50 3 
:t3.5 :t18 15 0.4 25 3 

BIFEl; Low VIO :t3.5 :t18 0.5 0.2 50 3 
:t3.5 :t18 1 0.2 50 3 

Single LM324, High I SIS 3 30 7 -250 25 0.6 
Performance DIS 1.5 15 

LinCMOS, Programmable, 1 16 5 TypO.001 30 0.1 
Low Bias 

LinCMOS, Programmable, 1 16 5 TypO.001 20 0.7 
Medium Bias 

LinCMOS, Programmable, 1 16 5 TypO.001 10 2.3 
High Bias 

LinCMOS, Programmable, 1 16 2 TypO.001 30 0.1 
Low Bias 

LinCMOS, Programmable, 1 16 2 TypO.001 20 0.7 
Medium Bias 

LinCMOS, Programmable, 1 16 2 TypO.OO1 10 2.3 
High Bias 

LinCMOS, Programmable, 1 16 10 TypO.001 30 0.1 
Low Bias 
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(Values specified for T A = 25°C) 

SR 
DEVICE 

(V/J.ls) 
NUMBER 

PACKAGES DOCUMENT 
TYP 

13 LF351 D.JG,P SLYD003 
13 LF411 D,JG,P SLYD003 

0.5 LM307 D,J,JG,N, SLYD003 
p,W 

70 LM318 D,JG,P SLYD003 

0.25 LT1001AC JG,L,P SLYD003 
0.25 LT1001C JG,L,P SLYD003 

1.7 LT1007AC JG,P SLYD003 
1.7 LT1007C JG,P SLYD003 

0.2 LT1012C L,P SLYD003 

15 LT1028AC D,JG,L,P SLYD003 
15 LT1028C D,JG,L,P SLYD003 

15 LT1037AC JG,P SLYD003 
15 LT1037C JG,P SLYD003 

13 NE5534 D,JG,P SLYD003 
13 NE5534A D,JG,P SLYD003 

0.3 OP-07C D,JG,P SLYD003 
0.3 OP-07D D,JG,P SLYD003 
0.3 OP-07E D,JG,P SLYD003 

2.9 TL031AC D,FK,JG,L,P SLYD003 
2.9 TL031C D,FK,JG,L,P SLYD003 

20 TL051AC D,FK,JG,L,P SLYD003 
20 TL051C D,FK,JG,L,P SLYD003 

3.5 TL061AC D,JG,P SLYD003 
3.5 TL061BC D,JG,P SLYD003 
3.5 TL061C D,JG,P SLYD003 

3.5 TL066AC D,JG,P SLYD003 
3.5 TL066BC D,JG,P SLYD003 
3.5 TL066C D,JG,P SLYD003 

13 TL071AC D,JG,P SLYD003 
13 TL071BC D,JG,P SLYD003 
13 TL071C D,JG,P SLYD003 

13 TL081AC D,JG,P SLYD003 
13 TL081BC D,JG,P SLYD003 
13 TL081C D,JG,P SLYD003 

13 TL087C D,JG,L,P SLYD003 
13 TL088C D,JG,L,P SLYD003 

0.3 TL321C JG,P SLYD003 

0.04 TLC251AC D,JG,P SLYD003 

0.6 TLC251AC D,JG,P SLYD003 

4.5 TLC251AC D,JG,P SLYD003 

0.04 TLC251BC D,JG,P SLYD003 

0.6 TLC251BC D,JG,P SLYD003 

4.5 TLC251BC D,JG,P SLYD003 

0.04 TLC251C D,JG,P SLYD003 



Linear Signal Conditioning Circuits 

Operational Amplifiers, Internally Compensated, Single (Continued) 
Commercial Temperature Range (Values specified for TA = 25°C) 

SUPPLY 
VOLTAGE VIO 110 Avo B1 SR 

DEVICE DESCRIPTION (V) (mV) (nA) (V/mV) (MHz) (V/l1s) 
NUMBER 

PACKAGES DOCUMENT 
MAX MAX MIN TYP TYP 

MIN MAX 

LinCMOS, Programmable, 1 16 10 Typ 0.001 20 0.7 0.6 TLC251C D,JG,P SLYD003 
Medium Bias 

LinCMOS, Programmable, 1 16 10 Typ 0.001 10 2.3 4.5 TLC251C D,JG,P SLYD003 
High Bias 

LinCMOS, Programmable, 3 16 5 Typ 0.007 50 0.11 0.04 TLC271AC D,JG,P SLYD003 
Low Bias 

LinCMOS, Programmable, 3 16 5 Typ 0.007 25 0.64 0.56 TLC271AC D,JG,P SLYD003 
Medium Bias 

LinCMOS, Programmable, 3 16 5 Typ 0.007 10 2.2 4.6 TLC271AC D,JG,P SLYD003 
High Bias 

LinCMOS, Programmable', 3 16 2 Typ 0.007 50 0.11 0.04 TLC271BC D,JG,P SLYD003 
Low Bias 

LinCMOS, Programmable, 3 16 2 Typ 0.007 25 0.64 0.56 TLC271BC D,JG,P SLYD003 
Medium Bias 

LinCMOS, Programmable, 3 16 2 Typ 0.007 10 2.2 4.6 TLC271BC D,JG,P SLYD003 
High Bias 

LinCMOS, Programmable, 3 16 10 Typ 0.007 50 0.11 0.04 TLC271C D,JG,P SLYD003 
Low Bias 

LinCMOS, Programmable, 3 16 10 Typ 0.007 25 0.64 0.56 TLC271C D,JG,P SLYD003 
Medium Bias 

LinCMOS Programmable, 3 16 10 Typ 0.007 10 2.2 4.6 TLC271C D,JG,P SLYD003 
High Bias 

LinCMOS, Precision, Low :±:2.3 :±:8 0.2 Typ 0.001 400 1.9 2.7 TLC2201AC D,JG,L,P SLYD003 
Noise 

:±:2.3 :±:8 0.2 Typ 0.001 400 1.9 2.7 TLC2201BC D,JG,L,P SLYD003 
:±:2.3 :±:8 0.5 Typ 0.001 400 1.9 2.7 TLC2201C D,JG,L,P SLYD003 

LinCMOS, Precision Chopper :±: 1.9 :±:8 0.001 Typ 0.004 5600 1.9 2.8 TLC2652AC D,J,JG, SLYD003 
Stabilized L,N,P 

:±:1.9 :±:8 0.003 Typ 0.004 1000 1.9 2.8 TLC2652C D,J,JG, SLYD003 
L,N,P 

LinCMOS, Low-Noise, :±:2.3 :±:8 0.01 Typ 0.05 5600 1.9 2 TLC2654AC D,J,JG, SLYD003 
Precision, Chopper Stabilized L,N,P 

:±:2.3 :±:8 0.02 Typ 0.05 1000 1.9 2 TLC2654C D,J,JG, SLYD003 
L,N,P 

Excalibur, High-Speed, :±:2 :±:20 0.5 50 1000 2 0.9 TLE2021C D,JG,L,P SLOA024A 
Precision :±:2 :±:20 0.2 50 1000 2 0.9 TLE2021AC D,JG,L,P SLOA024A 

:±:2 :±:20 0.1 50 1000 2 0.9 TLE2021BC JG,L SLOA024A 

General Purpose :±:2 :±:18 6 500 20 1 0.5 uA741C D,JG,P SLYD003 
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Linear Signal Conditioning Circuits 

Operational Amplifiers, Internally Compensated, Dual 
Military Temperature Range 

SUPPLY 
VOLTAGE V IO liB Avo 

DESCRIPTION IV) (mV) InA) IV/mV) 
MAX MAX MIN 

MIN MAX 

High Gain, Low Power, I SIS 3 30 5 -150 50 
Bipolar DIS :t 1.5 :t15 

General Purpose :t2 :t22 5 500 50 

Precision :t5 :t22 0.15 20 1500 
:t5 :t22 0.3 30 1200 

High Performance :t4 :t22 5 500 50 

Low Power :t2 :t22 5 100 1 

BIFET, Low Power, Precision :t3.5 :t18 0.8 0.2 5 
:t3.5 :t18 1.5 0.2 5 

BIFET, Precision :t3.5 :t18 0.8 0.2 50 
:t3.5 :t18 1.5 0.2 50 

BIFEl; Low Power :t3.5 :t18 6 0.2 4 
:t3.5 :t18 6 0.2 35 

BIFEl; General Purpose 3.5 :t18 16 0.2 25 
3.5 :t18 6 0.2 25 
3.5 :t18 3 0.4 50 
3.5 :t18 3 0.4 50 

LinCMOS, High Bias 4 16 10 Typ 0.005 10 
4 16 0.5 TypO.005 10 

LinCMOS, Low Bias 4 16 10 Typ 0.005 50 
4 16 0.5 TypO.005 50 

LinCMOS, Medium Bias 4 16 10 Typ 0.005 25 
4 16 0.5 TypO.005 25 

LinCMOS, Micro Power, 4 16 0.6 TypO.007 500 
Precision 

Excalibur, High Speed, :t2 :t20 0.5 60 800 
Precision :t2 :t20 0.3 55 1000 

:t2 :t20 0.15 50 1500 

B, 
(MHz) 
TYP 

0.6 

1 

0.7 
0.7 

3.5 

0.5 

1.1 
1.1 

3 
3 

1 
3 

3 
3 
3 
3 

2.2 
2.2 

0.1 
0.1 

0.6 
0.6 

0.11 

2.8 
2.8 
2.8 

Operational Amplifiers, Internally Compensated, Dual 
Automotive Temperature Range 

SUPPLY 
VOLTAGE V IO liB Avo B, 

DESCRIPTION (V) (mV) (nA) (V/mV) (MHz) 
MAX MAX MIN TYP 

MIN MAX 

High Gain, Low Power, SIS 3 30 5 -150 50 0.6 
Bipolar DIS :t1.5 :t1.5 

SIS 3 30 3 -80 50 0.6 
DIS :t 1.5 :t1.5 

SIS 3 26 7 -250 100Typ 0.6 
DIS :t1.5 :t13 

High Performance :t4 :t18 6 -500 20 3 

BIFEl; Low Power, Precision :t3.5 :t18 0.8 0.2 5 1.1 
:t3.5 :t18 1.5 0.2 5 1.1 

BIFEl; Precision :t3.5 :t18 0.8 0.2 50 3 
:t3.5 :t18 1.5 0.2 50 3 

BIFEl; Low Power :t3.5 :t18 6 0.2 4 1 
:t3.5 :t18 6 0.2 50 3 

BIFEl; General Purpose 3.5 18 6 0.2 50 3 
3.5 18 6 0.2 50 3 
3.5 18 0.5 0.2 50 3 
3.5 18 1 0.2 50 3 
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(Values specified for T A = 25°C) 

SR 
DEVICE 

IV/J1s) NUMBER 
PACKAGES DOCUMENT 

TYP 

0.2 LM158 FK,JG,U SLYD003 

0.5 MC1558 FK,JG,U SLYD003 

0.4 LT1013AM JG,L SLYD003 
0.4 LT1013M JG,L SLYD003 

1.7 RM4558 JG SLYD003 

0.5 TL022M U SLYD003 

2.9 TL032AM FK,JG,L SLYD003 
2.9 TL032M FK,JG,L SLYD003 

16 TL052AM FK,JG,L SLYD003 
16 TL052M FK,JG,L SLYD003 

3.5 TL062M FK,JG,U SLYD003 
13 TL072M FK,JG SLYD003 

13 TL082M FK,JG SLYD003 
13 TL083M FK,J SLYD003 
13 TL287M JG,U SLYD003 
13 TL288M JG,U SLYD003 

5.3 TLC272M FK,JG SLYD003 
5.3 TLC277M FK,JG SLYD003 

0.05 TLC27L2M FK,JG SLYD003 
0.05 TLC27L7M FK,JG SLYD003 

0.6 TLC27M2M FK,JG SLYD003 
0.6 TLC27M7M FK,JG SLYD003 

0.5 TLC1078M FK,JG SLYD003 

0.9 TLE2022M D,FK,JG,L,P SLOS027 
0.9 TLE2022AM D,FK,JG,L,P SLOS027 
0.9 TLE2022BM JG,L SLOS027 

(Values specified for T A = 25°C) 

SR 
DEVICE 

(V/J1s) NUMBER PACKAGES DOCUMENT 
TYP 

0.2 LM258 D,JG,P,U SLYD003 

0.2 LM258A D,JG,P,U SLYD003 

0.2 LM2904 D,JG,P,U SLYD003 

1.7 RV4558 D,JG,P SLYD003 

2.9 TL032AI D,JG,L,P SLYD003 
2.9 TL0321 D,JG,L,P SLYD003 

16 TL052AI D,JG,L,P SLYD003 
16 TL0521 D,JG,L,P SLYD003 

3.5 TL0621 D,JG,P SLYD003 
13 TL072 I D,JG,P SLYD003 

13 TL0821 D,JG,P SLYD003 
13 TL0831 D,JG,P SLYD003 
13 TL2871 D,JG,P SLYD003 
13 TL2881 D,JG,P SLYD003 



Linear Signal Conditioning Circuits 

Operational Amplifiers, Internally Compensated, Dual (Continued) 
Automotive Temperature Range (Values specified for T A = 25°C) 

SUPPLY 
VOLTAGE VIO 110 AVD B, 

DESCRIPTION (VI (mVI (nA) (V/mV) (MHz) 
MAX MAX MIN TYP 

MIN MAX 

Low Power ± 1.5 ±18 8 -500 20 1 

LinCMOS, High Bias 4 16 5 TypO.005 10 2.2 
4 16 2 TypO.005 10 2.2 
4 16 10 Typ 0.005 10 2.2 
4 16 0.5 Typ 0.005 10 2.2 

LinCMOS, Low Bias 4 16 5 Typ 0.005 50 0.1 
4 6 2 Typ 0.005 50 0.1 
4 16 10 Typ 0.005 50 0.1 
4 16 0.5 Typ 0.005 50 0.1 

LinCMOS, Medium Bias 4 16 5 Typ 0.005 25 0.6 
4 16 2 Typ 0.005 25 0.6 
4 16 10 Typ 0.005 25 0.6 
4 16 0.5 Typ 0.005 25 0.6 

LinCMOS, Micro Power, 3 16 0.6 Typ 0.007 500 0.11 
Precision 

Excalibur, High Speed, ±2 ±20 0.5 60 800 2.8 
Precision ±2 ±20 0.3 55 1000 2.8 

±2 ±20 0.15 50 1500 2.8 

Operational Amplifiers, Internally Compensated, Dual 
Industrial Temperature Range 

SUPPLY 
VOLTAGE VIO 110 AVD B, 

DESCRIPTION (V) (mV) (nAI (V/mV) (MHz) 
MAX MAX MIN TYP 

MIN MAX 

BIFET, Low Power, Precision ±3.5 ±18 0.8 0.2 5 1.1 
±3.5 ±18 1.5 0.2 5 1.1 

BIFET, Precision ±3.5 ±18 0.8 0.2 50 3 
±3.5 ±18 1.5 0.2 50 3 

BIFET, Low Power ±3.5 ±18 6 0.2 4 1 
±3.5 ±18 6 0.2 50 3 

BIFET, General Purpose ±3.5 ±18 6 0.2 50 3 
±3.5 ±18 6 0.2 50 3 
±3.5 ±18 0.5 0.2 50 3 
±3.5 ±18 1 0.2 50 3 

Low Power ±1.5 ±18 8 -500 20 1 

LinCMOS, High Bias 4 16 5 Typ 0.005 10 2.2 
4 16 2 Typ 0.005 10 2.2 
4 16 10 Typ 0.005 10 2.2 
4 16 0.5 Typ 0.005 10 2.2 

LinCMOS, Low Bias 4 16 5 Typ 0.005 50 0.1 
4 6 2 Typ 0.005 50 0.1 
4 16 10 Typ 0.005 50 0.1 
4 16 0.5 Typ 0.005 50 0.1 

LinCMOS, Medium Bias 4 16 5 Typ 0.005 25 0.6 
4 16 2 Typ 0.005 25 0.6 
4 16 10 Typ 0.005 25 0.6 
4 16 0.5 Typ 0.005 25 0.6 

LinCMOS, Micro Power, 3 16 0.6 Typ 0.007 500 0.11 
Precision 

Excalibur, High Speed, ±2 ±20 0.5 60 800 2.8 
Precision ±2 ±20 0.3 55 1000 2.8 

±2 ±20 0.15 50 1500 2.8 

SR 
DEVICE 

(V//ls) 
NUMBER 

PACKAGES DOCUMENT 
TYP 

0.6 TL3221 D,JG,P SLYD003 

5.3 TLC272AI D,JG,P SLYD003 
5.3 TLC272BI D,JG,P SLYD003 
5.3 TLC2721 D,JG,P SLYD003 
5.3 TLC2771 D,JG,P SLYD003 

0.05 TLC27L2AI D,JG,P SLYD003 
0.05 TLC27L2BI D,JG,P SLYD003 
0.05 TLC27L21 D,JG,P SLYD003 
0.05 TLC27L71 D,JG,P SLYD003 

0.6 TLC27M2AI D,JG,P SLYD003 
0.6 TLC27M2BI D,JG,P SLYD003 
0.6 TLC27M21 D,JG,P SLYD003 
0.6 TLC27M71 D,JG,P SLYD003 

0.05 TLC10781 D,JG,P SLYD003 

0.9 TLE20221 D,JG,L,P SLOS027 
0.9 TLE2022AI D,JG,L,P SLOS027 
0.9 TLE2022BI JG,L SLOS027 

(Values specified for TA = 25°C) 

SR 
DEVICE 

(V//ls) 
NUMBER 

PACKAGES DOCUMENT 
TYP 

2.9 TL032AI D,JG,L,P SLYD003 
2.9 TL0321 D,JG,L,P SLYD003 

16 TL052AI D,JG,L,P SLYD003 
16 TL0521 D,JG,L,P SLYD003 

3.5 TL0621 D,JG,P SLYD003 
13 TL0721 D,JG,P SLYD003 

13 TL0821 D,JG,P SLYD003 
13 TL0831 D,JG,P SLYD003 
13 TL2871 D,JG,P SLYD003 
13 TL2881 D,JG,P SLYD003 

0.6 TL3221 D,JG,P SLYD003 

5.3 TLC272AI D,JG,P SLYD003 
5.3 TLC272BI D,JG,P SLYD003 
5.3 TLC2721 D,JG,P SLYD003 
5.3 TLC2771 D,JG,P SLYD003 

0.05 TLC27L2AI D,JG,P SLYD003 
0.05 TLC27L2BI D,JG,P SLYD003 
0.05 TLC27L21 D,JG,P SLYD003 
0.05 TLC27L71 D,JG,P SLYD003 

0.6 TLC27M2AI D,JG,P SLYD003 
0.6 TLC27M2BI D,JG,P SLYD003 
0.6 TLC27M21 D,JG,P SLYD003 
0.6 TLC27M71 D,JG,P SLYD003 

0.05 TLC10781 D,JG,P SLYD003 

0.9 TLE20221 D,JG,L,P SLOS027 
0.9 TLE2022AI D,JG,L,P SLOS027 
0.9 TLE2022BI JG,L SLOS027 
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Linear Signal Conditioning Circuits 

Operational Amplifiers, Internally Compensated, Dual 
Commercial Temperature Range 

SUPPLY 
VOLTAGE V IO liB Avo 

DESCRIPTION (V) (mV) (nA) (VIm V) 
MAX MAX MIN 

MIN MAX 

BIFET, General Purpose ±3.5 ±18 10 0.2 25 

BIFET, Low Offset ±3.5 ±18 3 0.2 25 

High Gain, Low Power, SIS 3 30 7 -250 25 
Bipolar DIS ±1.5 ±15 

SIS 3 30 3 -100 25 
DIS ±1.5 ±15 

Precision ±5 ±22 0.15 20 1500 
±5 ±22 0.3 30 1200 
±5 ±22 0.3 30 1200 

General Purpose ±1.5 ±18 6 500 20 

Low Noise ±3 ±20 4 800 25 
±3 ±20 4 800 25 

High Performance ±4 ±18 6 500 20 
±4 ±18 6 250 20 

Low Power ±2 ±18 5 250 1 

BIFET, Low Power, Precision ±3.5 ±18 0.8 0.2 5 
±3.5 ±18 1.5 0.2 5 

BIFET, Precision ±3.5 ±18 1.5 0.2 50 
±3.5 ±18 4 0.2 50 

BIFET, Low Power ±3.5 ±18 6 0.2 4 
±3.5 ±18 3 0.2 4 
±3.5 ±18 15 0.4 3 

BIFET, Low Noise ±3.5 ±18 6 0.2 50 
±3.5 ±18 3 0.2 50 
±3.5 ±18 10 0.2 25 

BIFET, General Purpose ±3.5 ±18 6 0.2 50 
±3.5 ±18 3 0.2 50 
±3.5 ±18 15 0.4 25 
±3.5 ±18 6 0.2 50 
±3.5 ±18 15 0.4 25 
±3.5 ±18 0.5 0.2 50 
±3.5 ±18 1 0.2 50 

Low Power ±1.5 ±18 10 -500 20 

LinCMOS, High Bias 1 16 5 Typ 0.005 10 
1 16 2 TypO.005 10 
1 16 10 TypO.005 10 

LinCmos, Low Bias 1 16 5 TypO.005 30 
1 16 2 Typ 0.005 30 
1 16 10 Typ 0.005 30 

LinCmos, Medium Bias 1 16 5 Typ 0.005 20 
1 16 2 Typ 0.005 20 
1 16 10 Typ 0.005 20 

LinCMOS, High Bias 3 16 5 Typ 0.005 10 
3 16 2 TypO.005 10 
3 16 10 TypO.005 10 
3 16 0.5 Typ 0.005 10Typ 

LinCmos, Low Bias 3 16 5 Typ 0.005 50 
3 16 2 Typ 0.005 50 
3 16 10 Typ 0.005 50 
3 16 0.5 TypO.005 50 

LinCmos, Medium Bias 3 16 5 Typ 0.005 25 
3 16 2 TypO.005 25 
3 16 10 Typ 0.005 25 
3 16 0.5 Typ 0.005 25 
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(Values specified for T A = 25°C) 

B, SR 
DEVICE (MHz) (V/lls) 

NUMBER 
PACKAGES DOCUMENT 

TYP TYP 

3 13 LF353 D,JG,P SLYD003 

3 13 LF412 D,JG,P SLYD003 

0.6 0.2 LM358 D,JG,P'U SLYD003 

0.6 0.2 LM358A D,JG,P'U SLYD003 

0.7 0.4 LT1013AC JG,L,P SLYD003 
0.7 0.4 LT1013C JG,L,P SLYD003 
0.7 0.4 LT1013D D,JG,L,P SLYD003 

1 0.5 MC1458 D,JG,P'U SLYD003 

10 9 NE5532 JG,P SLYD003 
10 9 NE5532A JG,P SLYD003 

3 1.7 RC4558 D,JG,P SLYD003 
4 2 RC4559 D,P SLYD003 

0.5 0.5 TL022C D,JG,P SLYD003 

1.1 2.9 TL032AC D,JG,L,P SLYD003 
1.1 2.9 TL032C D,JG,L,P SLYD003 

3 16 TL052AC D,JG,L,P SLYD003 
3 16 TL052C D,JG,L,P SLYD003 

1 3.5 TL062AC D,JG,P SLYD003 
1 3.5 TL062BC D,JG,P SLYD003 
1 3.5 TL062C D,JG,P SLYD003 

3 13 TL072AC D,JG,P SLYD003 
3 13 TL072BC D,JG,P SLYD003 
3 13 TL072C D,JG,P SLYD003 

3 13 TL082AC D,JG,P SLYD003 
3 13 TL082BC D,JG,P SLYD003 
3 13 TL082C D,JG,P SLYD003 
3 13 TL083AC D,JG,N SLYD003 
3 13 TL083C D,JG,N SLYD003 
3 13 TL287C D,JG,P SLYD003 
3 13 TL288C D,JG,P SLYD003 

1 0.6 TL322C D,JG,P SLYD003 

2.2 5.3 TLC252AC D,JG,P SLYD003 
2.2 5.3 TLC252BC D,JG,P SLYD003 
2.2 5.3 TLC252C D,JG,P SLYD003 

0.1 0.05 TLC25L2AC D,JG,P SLYD003 
0.1 0.05 TLC25L2BC D,JG,P SLYD003 
0.1 0.05 TLC25L2C D,JG,P SLYD003 

0.6 0.6 TLC25M2AC D,JG,P SLYD003 
0.6 0.6 TLC25M2BC D,JG,P SLYD003 
0.6 0.6 TLC25M2C D,JG,P SLYD003 

2.2 5.3 TLC272AC D,JG,P SLYD003 
2.2 5.3 TLC272BC D,JG,P SLYD003 
2.2 5.3 TLC272C D,JG,P SLYD003 
2.2 5.3 TLC277C D,JG,P SLYD003 

0.1 0.05 TLC27L2AC D,JG,P SLYD003 
0.1 0.05 TLC27L2BC D,JG,P SLYD003 
0.1 0.05 TLC27L2C D,JG,P SLYD003 
0.1 0.05 TLC27L7C D,JG,P SLYD003 

0.6 0.6 TLC27M2AC D,JG,P SLYD003 
0.6 0.6 TLC27M2BC D,JG,P SLYD003 
0.6 0.6 TLC27M2C D,JG,P SLYD003 
0.6 0.6 TLC27M7C D,JG,P SLYD003 



Linear Signal Conditioning Circuits 

Operational Amplifiers, Internally Compensated, Dual (Continued) 
Commercial Temperature Range (Values specified for T A = 25°C) 

SUPPLY 
VOLTAGE VIO 118 Avo B, 

DESCRIPTION (V) (mV) (nA) (V/mV) (MHz) 
MAX MAX MIN TYP 

MIN MAX 

LinCMOS, Micro Power, 1.4 16 0.6 Typ 0.007 500 0.11 
Precision 

Excalibur, High Speed, ±2 ±20 0.5 60 800 2.8 
Precision ±2 ±20 0.3 55 1000 2.8 

±2 ±20 0.15 50 1500 2.8 

General Purpose ±5 ±22 6 500 25 1 

Operational Amplifiers, Internally Compensated, Quad 
Military Temperature Range 

SUPPLY 
VOLTAGE VIO liB Avo B, 

DESCRIPTION (V) (mV) (nA) (V/mV) (MHz) 
MAX MAX MIN TVP 

MIN MAX 

General Purpose 3 30 5 -150 50 0.6 
±4 :!:22 5 100 50 1 

QUAD uA741, High ±4 ±22 4 400 50 3.5 
Performance 

BIFEl; Low Power, Precision ±3.5 ±18 1.5 0.2 5 1.1 
±3.5 ±18 4 0.2 5 1.1 

Low Power ±2 ±22 5 100 72 0.5 

BIFEl; Precision ±3.5 ±18 1.5 0.2 50 2.7 
±3.5 ±18 4 0.2 50 2.7 

3.5 20 0.3 -30 1200 -
3.5 20 0.3 -30 1200 -

BIFET, Low Power ±3.5 ±18 9 0.2 4 1 

BIFEl; Low Noise ±3.5 ±18 9 0.2 35 3 

BIFEl; General Purpose ±3.5 ±18 9 0.2 25 3 

LinCMOS, High Bias 4 16 10 0.005 Typ 10 2.2 
4 16 1.2 0.005 Typ 10 2.2 

LinCMOS, Low Bias 4 16 10 0.005 Typ 50 0.1 
4 16 5 0.005 Typ 50 0.1 

LinCMOS, Medium Bias 4 16 10 0.005 Typ 20 0.6 
4 16 5 0.005 Typ 20 0.6 

LinCMOS, Micro Power, 3 ±16 1.15 0.007 Typ 500 0.11 
Precision 

Excalibur, High Speed, ±2 ±20 1 60 400 2.8 
Precision ±2 ±20 0.75 55 800 2.8 

±2 ±20 0.5 50 1000 2.8 

SR 
DEVICE 

(V/fLS ) 
NUMBER 

PACKAGES DOCUMENT 
TVP 

0.05 TLC1078C D,JG,P SLYD003 

0.9 TLE2022C D,JG,L,P SLOS027 
0.9 TLE2022AC D,JG,L,P SLOS027 
0.9 TLE2022BC JG,L SLOS027 

0.5 uA747C D,J,N SLYD003 

(Values specified for T A = 25°C) 

SR 
DEVICE 

(V/fLS) 
NUMBER 

PACKAGES DOCUMENT 
TVP 

0.13 LM124 FK,J,W SLYD003 
0.5 LM148 FK,J SLYD003 

1.7 RM4136 FK,J,W SLYD003 

2.9 TL034AM FK,J SLYD003 
2.9 TL034M FK,J SLYD003 

0.5 TL044M FK,J,W SLYD003 

16 TL054AM FK,J SLYD003 
16 TL054M FK,J SLYD003 

0.4 LT1014M J,N SLOS039 
0.4 LT1014DM J,N SLOS039 

3.5 TL064M FK,J,W SLYD003 

13 TL074M FK,J,W SLYD003 

13 TL084M FK,J,W SLYD003 

5.3 TLC274M FK,J SLYD003 
5.3 TLC279M FK,J SLYD003 

0.05 TLC27L4M FK,J SLYD003 
0.05 TLC27L9M FK,J SLYD003 

0.6 TLC27M4M FK,J SLYD003 
0.6 TLC27M9M FK,J SLYD003 

0.05 TLC1079M D,JG,P SLYD003 

0.9 TLE2024M DW,FK,J,N SLOS028 
0.9 TLE2024AM DW,FK,J,N SLOS028 
0.9 TLE2024BM FK,J,N SLOS028 
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Linear Signal Conditioning Circuits 

Operational Amplifiers, Internally Compensated, Quad 
Automotive Temperature Range 

SUPPLY 
VOLTAGE VIO liB Avo 

DESCRIPTION (V) (mV) (nA) (V/mV) 
MAX MAX MIN 

MIN MAX 

Norton Amplifier, I SIS 4.5 32 200 1.2 
Bipolar, DIS ±2.5 ±16 

Extended Temperature Range 3 26 7 -250 100Typ 
LM324 

Low Power, Bipolar I SIS 3 36 8 -500 20 
DIS ±1.5 ±18 

Quad uA741 ±4.5 ±18 6 500 20 

BIFET, Low Power, Precision ±3.5 ±18 1.5 0.2 5 
±3.5 ±18 4 0.2 5 

BIFET, Precision 3.5 18 1.5 0.2 50 
3.5 18 4 0.2 50 
3.5 18 6 0.2 4 
3.5 18 6 0.2 50 
3.5 18 6 0.2 50 
3.5 20 0.3 -30 1200 
3.5 20 0.8 -30 1200 

LinCMOS, High Bias 4 16 5 0.001 Typ 10 
4 16 2 0.001 Typ 10 
4 16 10 0.001 Typ 10 
4 16 1.2 0.005 Typ 10 

LinCMOS, Low Bias 4 16 5 0.005 Typ 50 
4 16 2 0.005 Typ 50 
4 16 10 0.005 Typ 50 
4 16 5 0.005 Typ 50 

LinCMOS, Medium Bias 4 16 5 0.005 Typ 25 
4 16 2 0.005 Typ 25 
4 16 10 0.005Typ 25 
4 16 2 0.005 Typ 25 

LinCMOS, Micro Power, 3 ±16 1.15 Typ 0.007 500 
Precision 

Excalibur, High Speed, ±2 ±20 1 60 400 
Precision ±2 ±20 0.75 55 800 

±2 ±20 0.5 50 1000 

B, 
(MHz) 
TYP 

2.5 

0.6 

1 

3 

1.1 
1.1 

2.7 
2.7 

1 
3 
3 
-
-

2.2 
2.2 
2.2 
2.2 

0.1 
0.1 
0.1 
0.1 

0.6 
0.6 
0.6 
0.6 

0.11 

2.8 
2.8 
2.8 

Operational Amplifiers, Internally Compensated, Quad 
Industrial Temperature Range 

SUPPLY 
VOLTAGE VIO liB Avo B, 

DESCRIPTION (V) (mV) (nA) (V/mV) (MHz) 
MAX MAX MIN TYP 

MIN MAX 

General Purpose, Bipolar 3 30 5 -150 50 0.6 
3 30 3 -80 50 0.6 

±4 ±18 6 200 25 1 

High Gain, Low Power, SIS 3 32 5 -150 50 0.6 
Bipolar DIS ±1.5 ±22 

SIS 3 32 3 -80 50 0.6 
DIS ±1.5 ±22 

Single Supply, Norton SIS 4 32 - 200 1.2 2.5 
Amplifier, Bipolar DIS ±2 ±16 

BIFET, Low Power ±3.5 ±18 1.5 0.2 5 1.1 
±3.5 ±18 4 0.2 5 1.1 

BIFET, Precision 3.5 ±18 1.5 0.2 50 2.7 
3.5 ±18 4 0.2 50 2.7 
3.5 20 0.3 -30 1200 -
3.5 20 0.3 -30 1200 -

7-12 

(Values specified for T A = 25°C) 

SR 
DEVICE 

(V/Ils) 
NUMBER 

PACKAGES DOCUMENT 
TYP 

0.5 LM2900 J,N SLYD003 

0.3 LM2902 D,J,N,W SLYD003 

0.6 MC3303 D,J,N SLYD003 

1.7 RV4136 D,J,N,W SLYD003 

2.9 TL034AI D,J,N SLYD003 
2.9 TL0341 D,J,N SLYD003 

16 TL054AI D,J,N SLYD003 
16 TL0541 D,J,N SLYD003 

3.5 TL0641 D,J,N SLYD003 
13 TL0741 D,J,N SLYD003 
13 TL0841 D,J,N SLYD003 

0.4 LT10141 J,N SLOS039 
0.4 LT1014DI J,N SLOS039 

5.3 TLC274AI D,J,N SLYD003 
5.3 TLC274BI D,J,N SLYD003 
5.3 TLC2741 D,J,N SLYD003 
5.3 TLC2791 D,J,N SLYD003 

0.05 TLC27L4AI D,J,N SLYD003 
0.05 TLC27L4BI D,J,N SLYD003 
0.05 TLC27L41 D,J,N SLYD003 
0.05 TLC27L91 D,J,N SLYD003 

0.6 TLC27M4AI D,J,N SLYD003 
0.6 TLC27M4BI D,J,N SLYD003 
0.6 TLC27M41 D,J,N SLYD003 
0.6 TLC27M91 D,J,N SLYD003 

0.05 TLC10791 D,JG.P SLYD003 

0.9 TLE20241 DW,J,N SLOS028 
0.9 TLE2024AI DW,J,N SLOS028 
0.9 TLE2024BI DW,J,N SLOS028 

(Values specified for T A = 25°C) 

SR 
DEVICE (V/Ils) 

NUMBER 
PACKAGES DOCUMENT 

TYP 

0.3 LM224 D,J,N,W SLYD003 
0.3 LM224A D,J,N,W SLYD003 
0.5 LM248 D,J,N SLYD003 

0.2 LM258 D,J,N SLYD003 

0.2 LM258A D,J,N SLYD003 

0.5 LM2900 D,J,N SLYD003 

2.9 TL034AI D,J,N SLYD003 
2.9 TL0341 D,J,N SLYD003 

16 TL054AI D,J,N SLYD003 
16 TL0541 D,J,N SLYD003 

0.4 LT10141 J,N SLOS039 
0.4 LT1014DI J,N SLOS039 



Linear Signal Conditioning Circuits 

Operational Amplifiers, Internally Compensated, Quad (Continued) 
Industrial Temperature Range (Values specified forTA = 25°C) 

SUPPLY 
VOLTAGE VIO liB Avo B, 

DESCRIPTION (V) (mV) (nA) (V/mV) (MHz) 
MAX MAX MIN TVP 

MIN MAX 

BIFET, Low Power, Precision ±3.5 ±18 6 0.2 4 1 
±3.5 ±18 6 0.2 50 3 

BIFEl; General Purpose ±3.5 ±18 6 0.2 50 3 

LinCMOS, High Bias 4 16 5 0.001 Typ 10 2.2 
4 16 2 0.001 Typ 10 2.2 
4 16 10 0.001 Typ 10 2.2 
4 16 0.75 0.005 Typ 10 2.2 

LinCMOS, Low Bias 4 16 5 0.005 Typ 50 0.1 
4 16 2 0.005 Typ 50 0.1 
4 16 10 0.005 Typ 50 0.1 
4 16 5 0.005 Typ 50 0.1 

LinCMOS, Medium Bias 4 16 5 0.005 Typ 25 0.6 
4 16 2 0.005 Typ 25 0.6 
4 16 10 0.005 Typ 25 0.6 
4 16 2 0.005 Typ 25 0.6 

LinCMOS, Micro Power, 3 ±16 1.15 Typ 0.007 500 0.11 
Precision 

Excalibur, High Speed, ±2 ±20 1 60 400 2.8 
Precision ±2 ±20 0.75 55 800 2.8 

±2 ±20 0.5 50 1000 2.8 

Operational Amplifiers, Internally Compensated, Quad 
Commercial Temperature Range 

SUPPLY 
VOLTAGE VIO liB Avo B, 

DESCRIPTION (V) (mV) (nA) (V/mV) (MHz) 
MAX MAX MIN TVP 

MIN MAX 

BIFET General Purpose ±3.5 ±18 10 0.2 25 3 

General Purpose 3 30 7 -250 25 0.6 
3 30 3 -100 25 0.6 

±4 ±18 6 200 25 1 

Single Supply, Norton SIS 4 32 200 1.2 2.5 
Amplifier, Bipolar DIS ±2 ±16 

Low Power, Bipolar SIS 3 36 10 -500 20 1 
DIS ±1.5 ±18 

Quad uA741, High ±4 ±18 6 500 20 3 
Performance 

BIFEl; Low Power, Precision ±3.5 ±18 1.5 0.2 5 1.1 
±3.5 ±18 4 0.2 5 1.1 

General Purpose ±2 ±18 5 250 60 0.5 

BIFET, Precision ±3.5 ±18 1.5 0.2 50 2.7 
±3.5 ±18 4 0.2 50 2.7 

3.5 20 0.3 -30 1200 -
3.5 20 0.8 -30 1200 -

BIFEl; Low Power ±3.5 ±18 6 0.2 4 1 
±3.5 18 3 0.2 4 1 
±3.5 18 15 0.4 3 1 

BIFEl; Low Noise 3.5 18 6 0.2 50 3 
3.5 18 3 0.2 50 3 
3.5 18 10 0.2 50 3 
3.5 18 10 0.2 25 3 

SR 
DEVICE 

(V/ .... s) 
NUMBER 

PACKAGES DOCUMENT 
TVP 

3.5 TL0641 D,J,N SLVD003 
13 TL0741 D,J,N SLVD003 

13 TL0841 D,J,N SLVD003 

5.3 TLC274AI D,J,N SLVD003 
5.3 TLC274BI D,J,N SLVD003 
5.3 TLC2741 D,J,N SLYD003 
5.3 TLC2791 D,J,N SLVD003 

0.05 TLC27L4AI D,J,N SLVD003 
0.05 TLC27L4BI D,J,N SLVD003 
0.05 TLC27L41 D,J,N SLYD003 
0.05 TLC27L91 D,J,N SLVD003 

0.6 TLC27M4AI D,J,N SLYD003 
0.6 TLC27M4BI D,J,N SLYD003 
0.6 TLC27M41 D,J,N SLYD003 
0.6 TLC27M91 D,J,N SLVD003 

0.05 TLC10791 D,JG,P SLVD003 

0.9 TLE20241 DW,J,N SLOS028 
0.9 TLE2024AI DW,J,N SLOS028 
0.9 TLE2024BI DW,J,N SLOS028 

(Values specified for T A = 25°C) 

SR 
DEVICE 

(V/ .... s) 
NUMBER 

PACKAGES DOCUMENT 
TVP 

13 LF347 D,J,N SLYD003 

0.3 LM324 D,J,N,W SLVD003 
0.3 LM324A .D,J,N,W SLVD003 
0.5 LM348 D,J,N SLVD003 

0.5 LM3900 D,J,N SLVD003 

0.6 MC3403 D,J,N SLVD003 

1.7 RC4136 D,J,N,W SLYDOO3 

2.9 TL034AC D,J,N SLVD003 
2.9 TL034C D,J,N SLVD003 

0.5 TL044C J,N,W SLVD003 

16 TL054AC D,J,N SLVD003 
16 TL054C D,J,N SLVD003 

0.4 LT1014C J,N SLOS039 
0.4 LT1014DC J,N SLOS039 

3.5 TL064AC D,J,N SLVD003 
3.5 TL064BC D,J,N SLVD003 
3.5 TL064C D,J,N SLVD003 

13 TL074AC D,J,N SLVD003 
13 TL074BC D,J,N SLVD003 
13 TL074C D,J,N SLVD003 
13 TL075C J,N SLVD003 
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Linear Signal Conditioning Circuits 

Operational Amplifiers, Internally Compensated, Quad (Continued) 
Commercial Temperature Range (Values specified for T A = 25°C) 

SUPPLY 
VOLTAGE VIO 

DESCRIPTION (V) (mV) 
MAX 

MIN MAX 

BIFET, General Purpose 3.5 ±18 6 
3.5 ±18 3 
3.5 ±18 15 
3.5 ±18 15 

High Performance, Bipolar ±4 ±18 6 

LinCMOS, High Bias 1 16 5 
1 16 2 
1 16 10 

LinCMOS, Low Bias 1 16 5 
1 16 2 
1 16 10 

LinCMOS, Medium Bias 1 16 5 
1 16 2 
1 16 10 

LinCMOS, High Bias 3 16 5 
3 16 2 
3 16 10 
3 16 0.75 

LinCMOS, Low Bias 3 16 5 
3 16 2 
3 16 10 
3 16 0.75 

LinCMOS, Medium Bias 3 16 5 
3 16 2 
3 16 10 
3 16 0.75 

LinCMOS, Micro Power, 1.4 ±16 1.15 
Precision 

Excalibur, High Speed, ±2 ±20 1 
Precision ±2 ±20 0.75 

±2 ±20 0.5 

Differential Video Amplifiers 
Military Temperature Range 

DESCRIPTION 

Amplifier with internal frequency compensation and 
adjustable/selectable gain options 

Amplifier with internal frequency compensation 

7-14 

liB Avo B, 
(nA) (V/mV) (MHz) 
MAX MIN TYP 

0.2 50 3 
0.2 50 3 
0.4 25 3 
0.4 25 3 

500 20 3 

0.005 Typ 10 2.2 
0.005 Typ 10 2.2 
0.005 Typ 10 2.2 

0.005 Typ 30 0.1 
0.005 Typ 30 0.1 
0.005 Typ 30 0.1 

0.005 Typ 20 0.6 
0.005 Typ 20 0.6 
0.005 Typ 20 0.6 

0.005 Typ 10 2.2 
0.005 Typ 10 2.2 
0.005 Typ 10 2.2 
0.005 Typ 10 2.2 

0.005 Typ 50 0.1 
0.005 Typ 50 0.1 
0.005 Typ 50 0.1 
0.005 Typ 50 0.1 

0.005 Typ 25 0.6 
0.005 Typ 25 0.6 
0.005 Typ 25 0.6 
0.005 Typ 25 0.7 

0.007 Typ 500 0.11 

60 400 2.8 
55 800 2.8 
50 1000 2.8 

BAND· NOISE 
WIDTH Vn, TYP 

90 12J.LV 

200 12J.LV 

SR 
DEVICE (V/jl.s) 

NUMBER 
PACKAGES DOCUMENT 

TYP 

13 TL084AC D,J,N SLYD003 
13 TL084BC D,J,N SLYD003 
13 TL084C D,J,N SLYD003 
13 TL085C J,N SLYD003 

2 TL136C N SLYD003 

5.3 TLC254AC D,J,N SLYD003 
5.3 TLC254BC D,J,N SLYD003 
5.3 TLC254C D,J,N SLYD003 

0.05 TLC25L4AC D,J,N SLYD003 
0.05 TLC25L4BC D,J,N SLYD003 
0.05 TLC25L4C D,J,N SLYD003 

0.6 TLC25M4AC D,J,N SLYD003 
0.6 TLC25M4BC D,J,N SLYD003 
0.6 TLC25M4C D,J,N SLYD003 

5.3 TLC274AC D,J,N SLYD003 
5.3 TLC274BC D,J,N SLYD003 
5.3 TLC274C D,J,N SLYD003 
5.3 TLC27SC D,J,N SLYD003 

0.05 TLC27L4AC D,J,N SLYD003 
0.05 TLC27L4BC D,J,N SLYD003 
0.05 TLC27L4C D,J,N SLYD003 
0.05 TLC27LSC D,J,N SLYD003 

0.6 TLC27M4AC D,J,N SLYD003 
0.6 TLC27M4BC D,J,N SLYD003 
0.6 TLC27M4C D,J,N SLYD003 

0.06 TLC27MSC D,J,N SLYD003 

0.05 TLC107SC D,J,N SLYD003 

O.S TLE2024C DW,J,N SLOS028 
O.S TLE2024AC DW,J,N SLOS028 
0.9 TLE2024BC DW,J,N SLOS028 

(Values specified for T A = 25°C) 

GAIN 
DEVICE 

PACKAGES DOCUMENT 
NUMBER 

600 Max SE592 D,N SLYD003 

10,1000400 uA733M J,U SLYD003 



Differential Video Amplifiers 
Commercial Temperature Range· 

Linear Signal Conditioning Circuits 

(Values specified for T A = 25°C) 

DESCRIPTION 
BAND- NOISE 

GAIN 
DEVICE 

PACKAGES DOCUMENT 
WIDTH Vn, TYP NUMBER 

Amplifierwith 2 multiplexed inputs and wide AGC range 

Amplifier with internal frequency compensation and 
adjustable/selectable gain options 

Similar to NE592 but with tighter gain distribution 

Amplifier with a wide AGC range 

Amplifierwith a wide AGC range 

2-channel multiplexed Video Amp 

Similar to NE592 but in 8-pin package 

Similar to NE592A but in 8-pin package 

Low-noise version of NE592 and TL592 

Amplifier with internal frequency compensation 

Logarithmic Amplifiers 
Military Temperature Range 

DESCRIPTION BANDWIDTH 

60MHz 

90MHz 

90MHz 

50MHz 

50MHz 

20MHz 

90MHz 

90MHz 

90MHz 

200M Hz 

GAIN 

Logarithmic Amplifier 40Mhz Logarithmic Curve 

Magnetic-Media Interface Circuits 
DESCRIPTION 

Read-Amplifier System 

Tape-Read Amplifier 

Tape-Read Signal Conditioner 

Disk-Memory Read-Chain Data 

Disk-Memory Read-Chain Data Comparator with MECL III nd MECL 1000 

Voltage Comparators 
Internally Compensated, Single 
Military Temperature Range 

CHANNEL 
TYPE 

DESCRIPTION 

Single Strobe 
Ultra Low Power, Strobe 

Strobe 
Strobe 
Ultra Fast, Precision 

Dual Low Power; Bipolar 
DualTL510M 
Ultra Low Offset, LinCMOS 
High Speed LinCMOS 

Ultra Low Power, Open-Drain 
Output 
Ultra Low Power, Push-Pull 
Output 

POWER 
SUPPLIES VIO I'B 

Vee + Vee - MAX MAX 

NOM NOM (mV) (,...A) 
(V) (V) 

4-30 0 3 0.1 
4-30 0 7.5 0.1 

4-30 0 1.5 0.05 
4-30 0 0.5 0.025 

5 -5 +2 10 

4-30 0 5 0.1 
12 -6 2 15 

1.4-18 0 105pATyp 
4-18 0 10 5 pA Typ 

4-18 0 5 5 pATyp 

4-18 0 5 5pA Typ 

25,...V 100 Max MC1445 J,N SLYD003 

12,...V 600 Max NE592 D,N SLYD003 

12,...V 600 Max NE592A D,N SLYD003 

12,...V 100 TL026C D,p,JG SLYD003 

12,...V 400 Max TL027C D,J,N SLYD003 

>5,...V 600 Max TL040C D,N SLYD003 

12,...V 600 Max TL592 D,P SLYD003 

12,...V 600 Max TL592A D,P SLYD003 

3,...V 600 Max TL592B D,N,P SLYD003 

12,...V 10,100,400 uA733C D,N SLYDOO3 

PACKAGES DOCUMENT 

J,FK SLYD003 

(Values specified forTA = 25°C) 
DEVICE 

PACKAGES DOCUMENT 
NUMBER 

MC3470 N SLYD003 
MC3470A N SLYD003 

TL040C D,N SLYD003 

TL041C DW,NT SLYD003 

TL712 D,JG,P SLYD003 

TL721 D,JG,P SLYD003 

(Values specified at T A = 25°C) 

IOL 
RESPONSE 

TIME 
MIN 

TYP 
TYPE PACKAGE DOCUMENT 

(mA) 
(ns) 

.8 115 LM111 FK,J,JG,U SLYD003 
1.6 1200 LP111 FK,JG SLYD003 

50 150 LT1011M JG,L SLYD003 
50 150 LT1011A JG,L SLYDOO3 
10 10 LT1016M JG,L SLYD003 

6 300 LM193 FK,JG,L SLYD003 
2 30 TL514M FK,J,W SLYD003 
6 200 TLC352M FK,JG SLYD003 
6 200 TLC372M FK,JG SLYD003 

6 1100 TLC393M FL,KG SLYD003 

4 1300 TLC3702M FK,JG SLYD003 
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Linear Signal Conditioning Circuits 

Internally Compensated, Single (Continued) 
Military Temperature Range 

POWER 
SUPPLIES 

CHANNEL 
TYPE 

DESCRIPTION Vcc + Vcc -
NOM NOM 

(VI (VI 

Quad Low Power, Bipolar 4-30 0 
Precision Input 4-30 0 

Ultra Low Power, Open-Drain 4-18 0 
Output 

Ultra Low Supply, LinCMOS 1.4-18 0 
High Speed LinCMOS 4-18 0 

Ultra Low Power, Push-Pull 4-18 0 
Output 

Internally Compensated, Single 
Automotive Temperature Range 

POWER 
SUPPLIES 

CHANNEL 
TYPE 

DESCRIPTION Vcc + Vcc -
NOM NOM 

(VI (VI 

Dual Automotive LM393 4-30 0 

Ultra Low Supply, LinCMOS 1.4-18 0 

High Speed, LinCMOS 3-18 0 

Ultra Low Power, Push Pull 3-18 0 
Output 

Ultra Low Power, Open Drain 3-18 0 
Output 

Quad Automotive LM339 Temp. 4-30 0 
Low Cost LM2901 4-26 0 

Ultra Low Power, Automotive 5 0 
LP339, Bipolar 

Open Drain Output 3-18 0 
Ultra Low Offset, LinCMOS 1.4-18 0 
High Speed, LinCMOS 3-18 0 
Push Pull Output 3-18 0 

Internally Compensated, Single 
Industrial Temperature Range 

POWER 
SUPPLIES 

CHANNEL 
TYPE DESCRIPTION Vcc + Vcc -

NOM NOM 
(VI (VI 

Single Strobe 4-30 0 

Ultra Low Power, Strobe 4-30 0 

Single LM339 4-30 0 

7-16 

V/O 1'8 
MAX MAX 
(mVI ("AI 

5 -0.1 
2 -0.1 

5 5 pATyp 

10 5 pATyp 
105pATyp 

5 5 pATyp 

V/O lIB 
MAX MAX 
(mVI ("AI 

7 0.25 

10 5 pATyp 

10 5 pATyp 

5 5 pATyp 

5 5 pATyp 

7 -0.25 
20 0.5 

±5 -0.025 

5 5 pATyp 
10 5 pATyp 
10 5 pATyp 
5 5 pATyp 

V'O 1'8 
MAX MAX 
(mVI ("AI 

3 0.1 

7.5 0.1 

5 -0.1 

(Values specified at T A = 25°C) 

IOL 
RESPONSE 

TIME 
MIN 

TYP 
TYPE PACKAGE DOCUMENT 

(mAl 
(nsl 

6 300 LM139 FK,J SLYD003 
2 300 TL139A FK,J SLYD003 

6 1100 TLC339M FK,J SLYD003 

6 200 TLC354M FK,J SLYD003 
6 200 TLC374M FK,J SLYD003 

4 1300 TLC3704M FK,J SLYD003 

(Values specified at TA = 25°C) 

IOL 
RESPONSE 

TIME 
MIN 

TYP 
TYPE PACKAGE DOCUMENT 

(mAl 
(nsl 

6 300 LM2903 D,JG,P SLYD003 

6 200 TLC3521 D,JG,P SLYD003 

6 200 TLC3721 D,JG,P SLYD003 

4 1300 TLC37021 D,JG,P SLYD003 

6 1100 TLC3931 D,JG,P SLYD003 

6 300 LM2901 D,J,N SLYD003 
6 300 LM3302 D,J,N SLYD003 

20 8000 LP2901 D,J,N SLYD003 

6 1100 TLC33 D,J,N SLYD003 
6 200 TLC3541 D,J,N SLYD003 
6 200 TLC3741 D,J,N SLYD003 
4 1300 TLC37041 D,J,N SLYD003 

(Values specified at T A = 25°C) 

IOL 
RESPONSE 

TIME 
MIN 

TYP 
TYPE PACKAGE DOCUMENT 

(mAl 
(nsl 

8 115 LM211 D,JG,P SLYD003 

1.6 1200 LP211 D,JG,P SLYD003 

6 300 TL331 I D,JG,P SLYD003 



Internally Compensated, Single (Continued) 
Industrial Temperature Range 

POWER 
SUPPLIES 

CHANNEL 
TYPE 

DESCRIPTION Vee + Vee -
NOM NOM 

(VI (VI 

Dual Industrial LM393 4-30 0 
Industrial LM393, Low Offset 4-30 0 
Ultra Low Supply, LinCMOS 1.4-18 0 
High Speed LinCMOS 3-18 0 

Ultra Low Power. Open Drain 3-18 0 
Output 

Ultra Low Power, Push-Pull 3-18 0 
Output 

Quad Industrial LM339 4-30 0 
Industrial LM339 LoOffset 4-30 0 
Ultra Low Power, Industrial 4-30 0 
LP339, Bipolar 
Ultra Low Power, Open-Drain 3-18 0 
Output 
Ultra Low Supply, LinCMOS 1.4-18 0 
High Speed LinCMOS 3-18 0 
Ultra Low Power, Push-Pull 3-18 0 
Output 

Internally Compensated, Single 
Commercial Temperature Range 

POWER 
SUPPLIES 

CHANNEL 
TYPE 

DESCRIPTION Vee + Vee -
NOM NOM 

(VI (VI 

Single Strobe 4-30 0 
Ultra Low Power, Strobe 4-30 0 
Strobe 4-30 0 
Strobe 4-30 0 

Ultra Fast Precision 5 -5 
Single LM339 4-30 0 
Output Enable 5 0 

High Speed 5 0 
High Speed 0 -5.2 

Dual Vee: 2Vt036V 4-30 0 
Vee: 2Vt036V 4-30 0 
Ultra Low Supply, LinCMOS 1.4-18 0 
High Speed, LinCMOS 3-18 0 

Ultra Low Power, CMOS Open 3-18 0 
Drain Output 

Ultra Low Power, CMOS Push- 3-18 0 
Pull Output 

Quad Vee: 2V to 36V 4-30 0 
Vee: 2V to 36V 4-30 0 
Ultra Low Power, Bipolar 4-30 0 
Ultra Low Power, CMOS Open 3-18 0 
Drain Output 

Ultra Low Supply, LinCMOS 1.4-18 0 
High Speed, CMOS 3-18 0 
Ultra Low Power, CMOS Push- 3-18 0 
Pull Output 

VIO liB IOL 
MAX MAX MIN 
(mVI (I1AI (mAl 

2 0.25 6 
2 0.25 6 

10 5 pATyp 6 
10 5 pATyp 6 

5 5 pA Typ 6 

5 5 pATyp 4 

5 -0.25 6 
2 -0.25 6 

::,:5 -0.025 20 

5 5 pATyp 6 

10 5 pATyp 6 
10 5 pATyp 6 
5 5 pATyp 4 

VIO lIB IOL 
MAX MAX MIN 
(mVI (11A) (mAl 

7.5 0.25 8 
7.5 0.1 1.6 
0.5 0.025 50 
1.5 0.05 50 

::,:3 10 10 
5 -0.25 6 

::,:1 - Max16 

- - Max16 
::':1 - Max16 

5 0.25 6 
2 0.25 6 

10 5 pATyp 6 
105pATyp 6 

5 5 pATyp 6 

5 5 pATyp 4 

5 -0.25 6 
2 -0.25 6 

::,:5 -0.025 6 
5 5 pATyp 6 

10 5 pATyp 6 
10 5 pATyp 6 
5 5 pA Typ 4 

Linear Signal Conditioning Circuits 

(Values specified atTA = 25°C) 

RESPONSE 
TIME 
TYP 

TYPE PACKAGE DOCUMENT 

(nsl 

300 LM293A D,JG,P SLYD003 
300 LM293A D,JG,P SLYD003 
200 TLC3521 D,JG,P SLYD003 
200 TLC3721 D,JG,P SLYD003 

1100 TLC3931 D,JG,P SLYD003 

1300 TLC37021 D,JG,P SLYD003 

300 LM239 D,J,N SLYD003 
300 LM239A D,J,N SLYD003 

8000 LP239 D,J,N SLYD003 

1100 TLC3391 D,J,N SLYD003 

200 TLC3541 D,J,N SLYD003 
200 TLC3741 D,J,N SLYD003 

1300 TLC37041 D,J,N SLYD003 

(Values specified at T A = 25°C) 

RESPONSE 
TIME 
TYP 

TYPE PACKAGE DOCUMENT 

(nsl 

115 LM311 D,JG,P SLYD003 
1200 LP311 D,JG,P SLYD003 II 

150 LT1011AC JG,p,L SLYD003 
150 LT10l1C JG,P,L SLYD003 

10 LT1016C D,JG,L,P SLYD003 
300 TL331C D,JG,P SLYD003 

25 TL712 D,JG,P SLYD003 

7 TL714C D,P SLYD003 
Max12 TL721 D,P SLYD003 

300 LM393 D,JG,P SLYD003 
300 LM393A D,JG,P SLYD003 
200 TLC352C D,JG,P SLYD003 
200 TLC372C D,JG,P SLYD003 

1100 TLC393C D,JG,P SLYD003 

1300 TLC3702C D,JG,P SLYD003 

300 LM339 D,J,N SLYD003 
300 LM339A D,J,N SLYD003 

8000 LP339 D,J,N SLYD003 
1100 TLC339C D,J,N SLYD003 

200 TLC354C D,N SLYD003 
200 TLC374C D,J,N SLYD003 

1300 TLC3704C D,J,N SLYD003 
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Linear Signal Conditioning Circuits 

Data Acquisition and Conversion Circuits 
Single-Slope and Dual-Slope AID Converters 

CONVERSION 
RESOLUTION 

SPEED 
. FUNCTION (ms) 

Dual-Slope AJD with BCD Output 4V2 Digits 34 
4V2 Digits 34 

Dual-Slope Analog Processors 4V2 Digits 80 
3V2 Digits 80 

Digital Processors with Seven- 4V2 Digits 80 
Segment Outputs 

Digital Processors with BCD Outputs 4V2 Digits 80 

Dual-Slope Analog Processor 10 Bits 50 

Pulse-Width Modulator for Single- 7 Bits 1 
Slope Converter 

TYPE 

TLC7135 
ILC7135 

TL500 
TL501 

TL502 

TL503 

TL505 

TL507 

Successive-Approximation and Semi-Flash AID Converters 

ADDRESS SIGNAL SIGNAL 
RESOLU-

CONVER- POWER UNADJUSTED 
AND INPUTS INPUTS SION DISSIPA- ERROR 

DATA 1/0 ANALOG ANALOG* 
TION 

SPEED TION (MAX) 
FORMAT DEDICATED DIGITAL BITS 

( .... s)** (TYP) :tLSB 

Parallel It 0 8 100 10mW 0.5 
It 0 8 100 10mW 1.0 
1t 0 8 100 10mW 1.0 
8 0 8 100 10mW 0.75 

8 0 8 100 10mW 0.75 
8 0 8 100 10mW 1.25 
8 0 8 100 0.5mW 0.75 
8 0 8 100 0.5mW 1.25 

1t 0 8 1 35mW 0.5 
It 0 8 1 35mW 1.0 
1t 0 8 1 35mW 1.0 
It 0 8 1 35mW 0.5 

5 6 8 15 6mW 0.5 
5 6 8 30 6mW 0.5 
1 0 13 10 45mW 1.0 
1 0 13 10 45mW 0.5 

Serial 1t 0 8 84 10mW 1.0 
It 0 8 84 10mW 0.5 
2t 0 8 84 10mW 1.0 
2t 0 8 84 10mW 0.5 

4t 0 8 84 10mW 1.0 
4t 0 8 84 10mW 0.5 
8 0 8 84 10mW 1.0 
8 0 8 84 10mW 0.5 

11 0 8 13 6mW 0.5 
11 0 8 25 6mW 0.5 
8 0 8 40 10mW 0.5 
5 0 8 22 6mW 0.5 

5 0 8 25 6mW 0.5 
19 0 8 13 6mW 0.5 
19 0 8 25 6mW 0.5 

1 0 8 22 6mW 0.5 

1 0 8 25 6mW 0.5 
11 0 10 31 6mW 0.5 
11 0 10 31 6mW 1.0 

PACKAGE DOCUMENT 

FN,N SLYD004 
FN,N SLYD004 

J,DW SLYD004 
J,DW SLYD004 

N SLYD004 

N SLYD004 

N SLYD004 

P SLYD004 

TYPE PACKAGES DOCUMENT 

ADC0803 N SLYD004 
ADC0804 N SLYD004 
ADC0805 N SLYD004 
ADC0808 FN,N SLYD004 

ADC0808M FK,JD SLYD004 
ADC0809 FN,N SLYD004 
TL0808 FN,N SLYD004 
TL0809 FN,N SLYD004 

ADC0820B DW,FN,N SLYD004 
ADC0820C DW,FN,N SLYD004 
TLC0820A DW,FN,N SLYD004 
TLC0820B DW,FN,N SLYD004 

TLC532A FN,N SLYD004 
TLC533A FN,N SLYD004 
TLC1225A J,N SLYD004 
TLC1225B J,N SLYD004 

ADC0831A P SLYD004 
ADC0831B P SLYD004 
ADC0832A P SLYD004 
ADC0832B P SLYD004 

ADCOB34A N SLYD004 
ADC0834B N SLYD004 
ADC0838A FN,N SLYD004 
ADC0838B FN,N SLYD004 

TLC540 FN,N,DW SLYD004 
TLC541 FN,N,DW SLYD004 
TLC542 FN,N SLYD004 
TLC543 D,J,N SLYD004 

TLC544 SLYD004 
TLC545 FN,N SLYD004 
TLC546 FN,N SLYD004 
TLC548 D,P SLYD004 

TLC549 D,P SLYD004 
TLC1540 FK,FN,N,J SLYD004 
TLC1541 FK,FN,N,J SLYD004 

*Used as digital logic inputs or inputs for AJD conversion. TLC53213A can have 11 analog, 5 analog, and 6 digital inputs or combinations. 
**Includes access time. 
tDifferential input. 
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Linear Signal Conditioning Circuits 

01 A Converters (5 V to 15 V) 

FUNCTION RESOLUTION 
SETTLING TIME 

TYPE PACKAGES DOCUMENT (ns) 

Single Multiplying DIA 8 Bits 100 AD7524A N SLYD004 
AD7524J FN,N SLYD004 
TLC7524 D,FN,N SLYD004 

Dual Multiplying D/A 8 Bits 100 AD7528B FN,N SLYD004 
AD7528K FN,N SLYD004 
TLC7528 DW,FN,N SLYD004 
AD7628 FN,N SLYD004 
TLC7628 DW,FN,N SLNS025 

Single Multiplying D/A 10 Bits 150 AD7533C FN,N SLYD004 
AD7533L FN,N SLYD004 
TLC7533 D,FN,N SLYD004 

*AD7628 TTL Compatible at 15 V. other items not. 

Analog Interface for Digital Signal Processors 
TRANSFER 

DYNAMIC SAMPLING PART 
FUNCTION CHARAC· 

RANGE 
RESOLUTION 

RATE NUMBER 
PACKAGES DOCUMENT 

TERISTIC 

Discrete Interfaces, AID Linear 8 Bits 8 Bits 1 MHz (AID) TLC08201 ADC0820 FN,N TBD 
and D/A (No On-Board 5MHZ(D/A) TLC7524 SLYD004 
Filters) 5MHz(D/A) AD7524 SLYD004 

5 MHz (Dual D/A) TLC7528 SLYDOO4 
5 MHz (Dual DIA) AD7528 SLYDOO4 

10 Bits 10 Bits 4MHz(D/A) TLC7533/AD7533 FN,N SLYDOO4 

High-Performance Linear 14 Bits 14 Bits 19.2 kHz TLC32040 FN,N SLYD004 
Combo* (Programmable) TLC32041 TBD 
(On-Board Filters) TLC32042 TBD 

Voiceband AlC Linear 14 Bits 14 Bits 20 kHz TLC32044 FN,N TBD 
(On-Board Filters) TLC32045 TBD 

U) 
.t::= 
= ~ 
(3 ... 

CO 
Q) 
c 

:::::i 
*The TLC32040 and TLC32041 have two differential inputs for 14-bit AID and a serial port input for 14 bit DIA. The AID conversion accuracy II 
for this device is measured in terms of signal-to-quantization distortion and also in LSB over certain converter ranges. Please refer to the 
data sheet. 

Video Converters 
CONVERSION 

RESOLUTION POWER 
TYPE PACKAGES DOCUMENT FUNCTION DISSIPATION 

Video AID Converter 6 Bits 300mW TL5501 N SYLD004 

8 Bits 300mW TLC5502 N SYLD004 

Video D/A Converter 6 Bits 325mW TL5601 N SYLD004 

8 Bits 375mW TL5602 N SYLDOO4 

8 Bits 125mW TLC5602 N SYLD004 

7-19 



r: = CD 
I» 

'" (") 

~r c 
~ 

II 

Linear Signal Conditioning Circuits 

Analog Switches and Multiplexers 
POWER VOLTAGE 

FUNcnON SUPPLIES RANGE 
(V) (V) 

TwinSPDT ±15 ±10 
Twin SPOT ±15 ±10 
DualSPST ±15 ±10 
Twin Dual SPST ±15 ±10 

SPOT ±25 -17to +25 
Dual SPOT ±25 -17to +25 
SPSTwith Enable ±25 -17to +25 
SPSTwith Logic Inputs ±25 -17to +25 

Quad Bilateral 12 2to 12 
Analog Switch 12 2to 12 

Switched-Capacitor Filter ICs 

FILTER 
SUPPLY 

FUNCTION 
ORDER 

VOLTAGE 
(V) 

Dual Filter, General Purpose 2 ±4to ±S 

2 ±4to ±5 

Low Pass, Butterworth 4 ±2.Sto ±6 

4 ±2.5to ±6 

7-20 

TYPICAL 
IMPEDANCE TYPE PACKAGES DOCUMENT 

(OHMS) 

100 TL182 N SLYD004 
150 TL185 N SLYD004 
100 TL188 N SLYD004 
150 Tl191 N SLYD004 

100 TL601 JG,P SLYD004 
100 TL604 JG,P SLYD004 
100 TL607 JG,P SLYD004 
80 TL610 JG,P SLYD004 

50 TLC4016 N,D,J SLYD004 
30 TLC4066 N,D,J SLYD004 

TYPE PACKAGES DOCUMENT 

TLC10/MF10A FN,N SLYD004 

TLC20/MF20C FN,N SLYD004 

TLC04/MF4A-50 D,P SLYD004 

TLC14/MF4A-100 D,P SLYD004 



Power Supply Circuits 

POWER SUPPLY CIRCUITS 

Power Supply Supervisors 
SENSE SENSE 
INPUT INPUT 

THRESHOLD 
FUNCTION SUPPLY THRESHOLD 

TOLERANCE OUTPUT 

(VTYP) % 
1 VSU 2VSU 

Over Voltage * - 2.6 5 Open-Emitter 
Monitor 

Under * - 2.53 1 Open-Collector 
Voltage 5V - 4.55 1 Open-Collector 
Monitor 9V - 7.6 1 Open-Collector 

12V - 10.8 1 Open-Collector 
1SV - 13.2 1 Open-Collector 

CMOS * - 1.2 1 Open-Drain 
Under * - 1.2 1 Push-Pull 
Voltage 5V - 4.SS 1 Open-Drain 
Monitor SV - 4.S5 1 Push-Pull 

SV 4.55 1 Open-Collector 
12V 10.9 1 Open-Collector 
15V 13.64 1 Open-Collector 

Dual Under 5V 4.55 1 Open-Collector 
Voltage! 12V 10.9 1 Open-Collector 
Over Voltage* 15V 13.64 1 Open-Collector 

*Programmable. 

Shunt Voltage Regulators/References 
REG VOLTAGE MINIMUM SHUNT MAX 

TEMPERATURE 
RANGE CURRENT TO SHUNT TOLERANCE 

COEFFICIENT 
MAINTAIN REG CURRENT 

2.5V (Typ) 1OJ.l.A 20mA 1% 20 PPMrC (Typ) 
2.5V (Typ) 20J.l.A 20mA 2% 20 PPMrC (Typ) 
2.5V (Typ) 20J.l.A 20mA 2% 20 PPMrC (Typ) 
2.5V (Typ) 400J.l.A 10mA 2% 10 PPMrC (Typ) 

2.5V (Typ) 400J.l.A 20mA 0.2% 15 PPMrC (Typ) 
2.5Vto 30V 500 J.l.A(Typ) 150mA 4% 120 PPMrC (Typ) 
2.5Vto 36V 270 J.l.A (Typ) 150mA 2% 30 PPMrC (Typ) 
2.5Vto 36V 270 J.l.A (Typ) 150mA 1% 30 PPMrC (Typ) 

Adjustable Series-Pass Voltage Regulators 
OUTPUT OUTPUT OUTPUT 

REFERENCE 
MAX(V.- Vol 

TOLERANCE 
VOLTAGE CURRENT VOLTAGE RANGE % DIFFERENTIAL 

Positive 100mA 1.2Vto32V 5 35V 
Output 750mA 1.25Vto 125V 5 125V 
Voltage 1.5A 1.2Vto37V 5 40V 

1.5A 1.2Vto37V 5 40V 

Neg Output 1.5A -1.2Vto -37V 4 -40V 
1.5A -1.2Vto -37V 4 -40V 

Pos or Neg 150mA 2.0Vto 37V 5 38V 
Output 

Pos Output 5A 3.0Vto 28V 2 30V 

(Values specified for TA = 25°C) 

DEVICE 
NUMBER 

PACKAGES DOCUMENT 

MC3423 D,P SLYD005 

TL7702A D,P SLYD005 
TL7705A D,P SLYDOOS 
TL7709A D,P SLYDOOS 
TL7712A D,P SLYD005 
TL771SA D,P SLYD005 

TLC7701 D,JG,P SLYD005 
TLC7721 D,JG,P SLYD005 
TLC7705 D,JG,P SLYDOOS 
TLC772S D,JG,P SLYDOOS 

TL7780-5 D,N SLYD005 
TL7780-12 D,N SLYD005 
TL7780-15 D,N SLYD005 

TL7770-5 DW,N SLYD005 
TL7770-12 DW,N SLYD005 
TL7770-15 DW,N SLYD005 

.~ 
:::s 
~ 

(Values specified for T A = 25°C) (j 

DEVICE 

LT1004 
LM185-2.5 
LM385-2.5 
LM336-2.5 

LT1009 
TL430 
TL431 
TL431 A 

DEVICE 

TL317 
TL783 
LM217 
LM317 

LM237 
LM337 

uA723 

LT1084 

PACKAGES 

D,LD,LP 
L 
D,LD,LP 
D,LD,LP 

D,LD,LP 
LP 
D,Lp,LD,JG 
D,Lp,P 

PACKAGES 

D,Lp,JG 
KC 
KC 
KC 

KC 
KC 

D,J,N,U 

KA,KK 

DOCUMENT 

SLYD005 
SLYDOOS 
SLYD005 
SLYD005 

SLYD005 
SLYD005 
SLYD005 
SLYD005 

DOCUMENT 

SLYD005 
SLYD005 
SLYD005 
SLYD005 

SLYDOOS 
SLYD005 

SLYD005 

SLYD005 
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Power Supply Circuits 

Positive Fixed Output Series-Pass Voltage Regulators 
OUTPUT OUTPUT OUTPUT MINIMUM 
VOLTAGE CURRENT 

VOLTAGE DIFFERENTIAL TVPE PACKAGES 
(VI RATING 

TOLERANCE 
VOLTAGE 

% 

2.6 100mA ±10 2V uA7BL02 LP,D,JG 
100mA ±5 2V uA7BL02A LP,D,JG 

5 100mA ±5 2V uA7BL05A Lp,D,KC 
100mA ±5 0.6V LM2931·5AQ Lp,D,KC 
100mA ±10 2V uA7BL05 LP,D,JG 
150mA ±5 0.6V LM330 KC 

150mA ±10 0.6V LM2930-5 KC,LP 
150mA ±5 0.6V TL750L05 D,KC,Lp,P 
150 mA ±5 0.6V TL751L05 D,P 
500 mA ±5 2V uA7BM05 KC,JG 

5 750mA ±1 0.6V TL750M05 KC 
750mA ±1 0.6V TL7S1MOS KC 

1.5A ±2 2V TL7BO-05 KC 
1.SA ±S 2V uA7B05 KC 

6 SOOmA ±S 2V uA7BM06 KC 

6.2 1.5A ±S 2V uA7B06 KC 
100mA ±10 2V uA7BL06 D,LP,JG 
100mA ±S 2V uA7BL06A D,LP,JG 

B 100mA ±10 2V uA7BLOB D,Lp,JG 
100mA ±S 2V uA7BLOBA D,Lp,JG 

B 1S0mA ±10 0.6V LM2930-B KC,LP 
1S0mA ±S 0.6V TL750LOB KC,D,Lp,P 
1S0mA ±S 0.6V TL7S1LOB D,P 
SOOmA ±5 2V uA7BMOB KC 

7S0mA ±1 0.6V TL7S0MOB KC 
7S0mA ±1 0.6V TL7S1MOB KC 

1.5A ±S 2V uA7BOB KC 

B.5 1.SA ±S 2V uA7BB5 KC 

9 100mA ±10 2V uA7BL09 LP,D,JG 
SOOmA ±S 2V uA7BM09 KC 
100mA ±5 2V uA7BL09A LP,D,JG 

10 100mA ±5 2V uA7BL10A LP,D,JG 
100mA ±10 2V uA7BL 10 LP,D,JG 
150mA ±5 0.6V TL750L10 D,KC,LP,P 
150mA ±5 0.6V TL751L10 D,P 
500mA ±5 2V uA7BM10 KC 

Dual I 5 75mA ±4 2.2V LT1036 KJ,KV 

I 12 3A ±4 2.2V LT1036 KJ,KV 

10 750mA ±1 2V TL750M10 KC 
750mA ±1 2V TL7S1M10 KC 

1.5A ±5 2V uA7B10 KC 

12 100mA ±5 2V uA7BL12A LP,D,JG 
100mA ±10 2V uA7BL12 LP,D,JG 
150mA ±5 0.6V TL750L 12 Lp,D,KC 
150mA ±5 0.6V TL751L12 P,D 

500mA ±5 2V uA7BM12 KC,JG 
750mA ±1 O.6V TL750M12 KC 
750mA ±1 0.6V TL751M12 KC 

1.5A ±5 2V uA7B12 KC 
1.5A ±2 2V TL7BO-12 KC 

15 100mA ±5 2V uA7BL15A LP,D,JG 
100mA ±10 2V uA7BL15 LP,D,JG 

1.5A ±2 2V TL7BO-15 KC 
1.SA ±S 2V uA7B15 KC 

500mA ±5 2V uA7BM15 KC 
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Power Supply Circuits 

Positive Fixed Output Series-Pass Voltage Regulators (Continued) 

OUTPUT OUTPUT 
OUTPUT 

MINIMUM 
VOLTAGE CURRENT 

VOLTAGE 
DIFFERENTIAL TYPE PACKAGES DOCUMENT 

(V) RATING 
TOLERANCE 

VOLTAGE 
% 

18 1.5A ±5 2V uA7818 KC SLYD005 

20 500mA ±5 2V uA78M20 KC SLYD005 

24 500mA ±5 2V uA78M24 KC SLYD005 
1.5A ±4 2V uA7824 KC SLYD005 

Values specified over operating temperature range. 

Negative Fixed Output Series-Pass Voltage Regulators 
OUTPUT OUTPUT 

OUTPUT 
MINIMUM 

VOLTAGE CURRENT 
VOLTAGE 

DIFFERENTIAL TYPE PACKAGES DOCUMENT 
(V) RATING 

TOLERANCE 
VOLTAGE 

% 

5 100mA ±5 1.7V MC79L05A D,LP SLYD005 
100mA ±10 1.7V MC79L05 D,LP SLYD005 

1.5A ±5 2V uA7905 KC SLYD005 
1.5A ±5 2V uA79M05 KC,JG SLYD005 

5.2 1.5A ±5 2V uA7952 KC SLYD005 

6 1.5 A ±5 2V uA7906 KC SLYD005 
1.5 A ±5 2V uA79M06 KC,JG SLYD005 

8 1.5A ±5 2V uA79M08 KC,JG SLYD005 
1.5A ±5 2V uA7908 KC SLYD005 

12 100mA ±10 1.7V MC79L12 D,LP SLYD005 
100mA ±5 1.7V MC79L12A D,LP SLYD005 

1.5A ±5 2V uA7912 KC SLYD005 
1.5A ±5 2V uA79M12 KC,JG SLYD001 

15 100mA ±5 1.7V MC79L15A D,LP SLYD005 
100mA ±10 1.7V MC79L15 D,LP SLYD005 

1.5A ±5 2V uA79M15 KC SLYD005 
1.5A ±5 2V uA7915 KC,JG SLYD005 

18 1.5A ±5 2V uA7918 KC SLYD005 

20 1.5A ±5 2V uA79M20 KC SLYD005 II 
24 1.5A ±5 2V uA7924 KC SLYD005 

1.5A ±5 2V uA79M24 KC SLYD005 

Values specified over operating temperature range. 

Switched Capacitor Voltage Converters (Values specified for T A = 25°C) 

CONTROL OUTPUT SUPPLY QUIESCENT MAXIMUM MAXIMUM TYPICAL 
VOLTAGE CURRENT CONTINUOUS FREQUENCY CONVERSION DEVICE PACKAGES DOCUMENT 

TOPOLOGY SWITCH 
RANGE NO LOAD lOUT (kHz) EFFICIENCY 

Voltage Mode Single 1.5-9V 200 f.l.A 50mA 10 95% lTC1044 JG,L,P SlYD005 

Single 3.5-15V 150 f.l.A 300mA 35 90% LT1054 JG,L,P SLYD005 
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Power Supply Circuits 

Switching Power Supply Controllers 
and Regulators 

CURA~. ~ OUTPUT """'.- DEAD-

~; 10" ON·IIOARD 
..... x 

lING .. · 
FIXED 

..... RING ..... "" . DUTY PU .... START AMPUfIERI ...... ENDED 
CONTAOl OUTPUTS CONTROL AMI'lIfIERI CYClE PULL run 

- - • - - 2 - - • - • - - • - - 2 - - • - • - • • - - 2 - - - - • • • • - - 2 - - - - • 
- - - - - 1 1 - - • -
- - - - - 1 1 - - • -
- • • • - 2 - - - - • • • • • - 2 - - - - • - • • • - 2 - - - • -
- - • • - - • - • - Dual 

- - - • - 1 • - • - -
- - - • - , • - • - -
- - - • - 1 • - • - -
- - - • - 1 • - • - -
- - - • - 1 • • • - -
- - - • - 1 • • • - -
- - - • - 1 • • • - -
- - - • - 1 • • • - -
- - - • - 1 • - - • -
- - - • - 1 • - - • -
- - - • - 1 • - - • -
- - - • - 1 • - - • -
- - - • - 1 • - - • -
- - - • - 1 • - - • -
- - - - - 1 • - • - • - - - - - 1 • - • - • 
- - - - - - - - • - • 
- - - - - - - - • - • 
- - - - - - - - • - • 

• Applicable data. - Nonapplicable data. *One on-board amplifier. 

(Values specified for T A = 25°C) 
TOT,M OUTPUT ..... VOLTAGE PUlH· 

CURR.NT MRRENCI .... 
'OlE PER ...Q TOlER· PUlH TYPE PACKAGEI DOCUMENT 

~ 8WITCK (IIHd _l CURRENT 
ImAI I'" .-rING 

- 250 200 5 - MC34060 D,N SLYD005 
- 250 300 5 - TL493 D,N SLYD005 
- 250 300 5 - TL494 D,J,N SLYD005 
- 250 300 5 - TL495 N SLYD005 

- 250 300 5 - SG2524 J,N 5 LYD005 
- 250 300 5 - SG3524 J,N SLYD005 
- 250 300 1 - TL594 D,N SLYD005 
- 250 300 1 - TL595 D,N SLYD005 

• 250 300 1 - TL598 D,J,N SLYD005 
- 21 500 4 - TL1451A D,N SLYD005 

• ±1000 500 1 • UC2842 D,P SLYD005 

• ±1000 500 1 • UC2843 D,P SLYD005 

• ±1000 500 1 • UC3842 D,P 5 LYD005 

• ±1000 500 1 • UC3843 D,P SLYD005 

• ±1000 500 1 • UC2844 D,P SLYD005 

• ±1000 500 1 • UC2845 D,P SLYD005 

• ±1000 500 1 • UC3844 D,P SLYD005 

• ±1000 500 1 • UC3845 D,P SLYD005 

• ±1000 500 1 • UC1846 J SLYD005 

• ±1000 500 1 • UC1847 J SLYD005 

• ±1000 500 1 • UC2846 FN,N SLYD005 

• ±1000 500 1 • UC2847 FN,N SLYD005 

• ±1000 500 1 • UC3846 FN,N 5 LYD005 

• ±1000 500 1 • UC3847 FN,N SLYD005 

- 5000 40 2 • LT1070 KJ,KV SLYD005 
- 2500 40 2 • LT1071 KJ,KV SLYD005 

- 1200 40 10 - TL496* D,P SLYD005 

- 1200 40 5 - TL499A* P SLYD005 

- 700 50 5 - TL497A* D,J,N SLYD005 

Control Topology for all devices: voltage-mode pulse-width-modulated controllers with the exception that for TL496, TL496A, and 
TL497A, it is the fixed on-time voltage mode. 
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Special Functions 

SPECIAL FUNCTIONS 

Timers 
Military Temperature Range (Values specified for T A = 25°C) 

OUTPUT TIMING DEVICE 
DESCRIPTION 

CURRENT NUMBER 
PACKAGES DOCUMENT 

FROM TO 

Single Timer, Bipolar ±200mA 1/Ls Hours SE55 FK,JG SLYDOO3 
±200mA 1/Ls Hours SE5 FK,JG SLYDOO3 

Dual Timer, Bipolar ±200mA 1/Ls Hours SE55 FK,J SLYDOO3 
±200mA 1/Ls Hours SE556C FK,J SLYDOO3 

LinCMOS, Single High-Speed Timer 100mA 1/Ls Hours TLC555M FK,JG SLYDOO3 
-10mA 

LinCMOS, Dual High-Speed Timer 100mA 1/Ls Hours TLC556M FK,J SLYD003 
-10mA 

Commercial Temperature Range (Values specified for T A = 25°C) 

OUTPUT TIMING DEVICE 
DESCRIPTION 

CURRENT NUMBER 
PACKAGES DOCUMENT 

FROM TO 

Single Timer, Bipolar ±200mA 1Ol1s Hours NE555 D,JG,P SLYD003 

Dual Timer, Bipolar ±200mA 10/Ls Hours NE556 D,J,N SLYDOO3 

Single High-Speed Timer LinCMOS, 100mA 111S Hours TCL551C D,P SLYD003 
1-Volt Operation -10mA 

Dual High-Speed Timer LinCMOS, 100mA 111S Hours TLC552C D,J,N SLYD003 
1-Volt Operation -10mA 

Single High-Speed Timer LinCMOS 100mA 111s Hours TLC555C D,JG,P SLYD003 
-10mA 

Dual High-Speed Timer LinCMOS 100mA 1 I1s Hours TLC556C D,J,N SLYD003 
-10mA 

Programmable Timer/Counter 4mA 1Ol1s Days uA2240C N SLYDOO3 II 
Automotive Temperature Range (Values specified for TA = 25°C) 

OUTPUT TIMING DEVICE 
DESCRIPTION 

CURRENT NUMBER 
PACKAGES DOCUMENT 

FROM TO 

Single Timer, Bipolar ±200mA 10/Ls Hours SA555 D,JG,P SLYD003 

Dual Timer, Bipolar ±200mA 10/Ls Hours SA556 D,J,N SLYD003 

LinCMOS, Single High-Speed Timer 100mA 1/Ls Hours TLC5551 D,JG,P SLYD003 
-10mA 

LinCMOS, Dual High-Speed Timer 100mA 111s Hours TLC5561 D,J,N SLYD003 
-10mA 

Frequency-to-Voltage Converters 
DESCRIPTION 

DEVICE 
PACKAGES DOCUMENT 

NUMBER 

• Output swings to ground for zero-frequency input LM2917 D,p,N SLYD003 
• Only one RC network provides frequency doubling for low ripple LM2907 D,p,N SLYD003 
• 8-pin versions interface directly to variable-reluctance magnetic pickups 
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Special Functions 

Sonar Ranging Functions (Values specified for T A = 25°C) 

DESCRIPTION DEVICE PACKAGES DOCUMENT 
NUMBER 

Sonar Ranging Module Sonar ranging module for measuring SN28827 - SLYD003 
distances from a range of 6 inches to 35 feet 
using the TL851 and TL852 

Sonar ranging module for measuring SN28828 - SLYD003 
distances from a range of 6 inches to 35 feet 
using the TL852 and TL853 

Controller Circuit Control integrated circuit for use in a sonar TL851 N SLYD003 
ranging module, capable of driving 50-kHz 
transducers with a simple interface 

Receiver Circuit Receiver integrated circuit for use in a sonar TL852 N SLYD003 
ranging module 

Control Circuit Control integrated circuit for use in a sonar TL853 N SLYD003 
ranging module, capable of driving 40-kHz 
transducers with a simple interface 

Current Mirrors (Values specified for T A = 25°C) 

DESCRIPTION 
TEMPERATURE CURRENT RATIO INPUT CURRENT DEVICE 

PACKAGES DOCUMENT 
RANGE INPUT TO OUTPUT RANGE NUMBER 

Programmable Oto70°C 3:1 to 1:15 Variable TL010c P SLYD003 
-40to85°C 3:1 to 1:15 Variable TL0101 P SLYD003 

Fixed Oto 70°C 1:1 1IJ.Ato1 mA TL011C LP SLYD003 
-40 to 85°C 1:1 1IJ.Ato1 mA TL0111 LP SLYD003 

Oto 70°C 1:2 1IJ.Ato1 mA TL012C LP SLYD003 
-40to85°C 1:2 1IJ.Ato1 mA TL0121 LP SLYD003 

Oto70°C 1:4 1IJ.Ato1 mA TL014AC LP SLYD003 
Oto70°C 1:2 2 IJ.Ato 2 mA TL021C LP SLYD003 

-40 to 85C 1:2 2 IJ.Ato 2 mA TL021 I LP SLYD003 

Hall-Effect Products 
Hall-Effect Switches (Values specified for TA = 25°C) 

RELEASE POINT OPERATING POINT MINIMUM 
DEVICE 

(GAUSS) (GAUSS) HYSTERESIS 
NUMBER 

PACKAGES DOCUMENT 
MIN MAX (GAUSS) 

-250 250 50 TL170 LP SLYD003 
100 600 230 TL172 LP SLYD003 
25 450 30 TL3013C LU SLYD003 

125 500 50 TL3019C LU SLYD003 
50 350 20 TL3020c LU SLYD003 

-250 250 50 TL3101 LU SLYD003 

Hall-Effect Linear Circuits (Values specified for T A = 25°C) 

RELEASE POINT OPERATING POINT MINIMUM 
DEVICE 

(GAUSS) (GAUSS) HYSTERESIS 
NUMBER 

PACKAGES DOCUMENT 
MIN MAX (GAUSS) 

-500 500 1.4 TL173 LP SLYD003 
-500 500 1.4 TL3103 LU SLYD003 
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Special Functions 

Programmable Tone/Noise Generator 
DESCRIPTION DEVICE PACKAGES DOCUMENT NUMBER 

• Complex sound generators designed to provide low-cost digital tones SN764941 N SLYD003 
or noise. SN76494A N SL', oJ003 

• Programmable white-noise and attenuation functions, and simultaneous SN764961 N SLYD003 
sounds under microprocessor control. SN76496A N SLYD003 

• TTL compatible. 

Sample and Hold Amplifiers 
Military Temperature Range (Values specified for operation temperature range) 

DESCRIPTION OFFSET GAIN TYPE PACKAGES DOCUMENT VOLTAGE ERROR 

Precision Sample-and-Hold Amplifier 1mV 0.002% LF198 L SLYD003 
0.5mV 0.001% LF198A L SLYD003 

Commercial Temperature Range (Values specified for operation temperature range) 

DESCRIPTION OFFSET GAIN TYPE PACKAGES DOCUMENT VOLTAGE ERROR 

Precision Sample-and-Hold Amplifier 2mV 0.004% LF398 L SYLD003 
1mV 0.001% LF398A L SLYD003 

II 

7-27 



LINEAR CIRCUITS ORDERING INSTRUCTIONS 

Factory orders for circuits described in this guide st;ould include a four-part type number as explained in the 
following example. 

EXAMPLE: TL 

1'~~ __________________________________ -Jt 
CONTAINS TWO TO FOUR LETTERS 

TCM ................ TI Telecommunication Products 
TISP ......................... Transient Suppressors 
TL ........... TI Linear Products (excluding Interface) 
TLC ........... TI Linear Silicon-Gate CMOS Products 
TPIC .............................. TI Power Circuits 
TSP .............................. Speech Products 
SN ......... TI Special Function or Interface Products 

STANDARD SECOND-SOURCE PREFIXES 
ADC .......... Analog Devices OP ...................... PMI 
AM .................... AMD - RC, RM or RV ....... Raytheon 
OS .................. National SG ........... Silicon General 
L ..... Linear Technology Corp. TP .................. National 
LM ................. National uA .................. Fairchild 
LT .... Linear Technology Corp. UDN ................ Sprague 
MC ................ Motorola ULN ................ Sprague 
NE, SA, or SE ....... Signetics 

2. Unique Circuit Designator Including Temperature Range 
(If not already specified by the prefix) 

CONTAINS THREE TO SEVEN CHARACTERS 
(From Individual Data Sheets) 

Examples: 062M 
5941 
532AI 

CONTAINS ONE OR TWO LETTERS 

28867 
78L05AC 

0, OW, FK, FN, J, JD, JG, KC, KH, KV, LP, LU, N, P, U, W 
(From Pin-Connection Diagram on Individual Data Sheet) 

4. MIL-STD-883B, Method 5004, Class B 

OMIT/883B WHEN NOT APPLICABLE 

062M JG /883B 

Circuits are shipped in one of the carriers below. Unless a specific method of shipment is specified by the customer 
(with possible additional costs), circuits will be shipped on the most practical carrier. 
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Dual-In-Line (0, OW, J, JD, JG, N, P) 

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

Plug-In (LP, LU) 

- Barnes Carrier 
- Sectional Cardboard Box 
-Individual Cardboard Box 

Chip Carriers (FK, FN) 
- Anti-Static Pla~tic Tubing 

Flat (U, W) 

- Barnes Carrier 
- Milton Ross Carrier 

Power Tab (KC, KH, KV) 
-Sleeves 



Introduction 

OPTOELECTRONICS AND IMAGE SENSORS 

INTRODUCTION 
TI offers three major categories of Optoelectronic and Image Sensor devices: 

- ceo Image Sensors - Optocouplers/Optoisolators - Intelligent LED Displays. 

NMOS image sensors are available for line sensors, small-area sensors and large-area sensors. Solid-state 
image sensors offer many advantages over tube-type imagers such as Vidicons and Newicons by eliminating 
image lag, image burn-in, and distortation. TI's patented virtual phase technology minimizes the number of 
clock electrodes required by the image sensor, resulting in simpler external circuitry requirements and 
improved device performance. 

The optocoupler/optoisolator devices are offered in metal-can and plastic dual-in-line packages. JEDEC­
registered metal cans provide transistor output functions. All TI's optocouplers are UL-recognized and provide 
functions such as logic gates, triac, and transistor or Darlington outputs. 

The red LED displays are plastic-encapsulated in dual-in-line packages that contain TIL-compatible on-board 
electronics to decode input signals and provide constant current to each LED. Also included in the Selection 
Guide are infrared emitters and phototransistors in the hermetically sealed standard pill package. Readers 
should refer to the Alphanumeric Index and to the Customer Support section of the Master Selection Guide for 
additional information on technical documentation. 

Contents Page 

CCD Image Sensors and Support Functions ............................................... 8-2 
Linear Arrays, 10-Pin CDIP ........................................................ 8-2 
Linear Arrays, 24-Pin CDIP ........................................................ 8-2 
Evaluation Boards ............................................................... 8-2 
Evaluation Kits .................................................................. 8-2 

Optocouplers ....................................................................... 8-3 
Optocouplers, Peak Isolation 0.5 to 5.0 kV ............................................ 8-3 
Optocouplers in 8-Pin Plastic DIP, High-Speed, Logic Gate ............................... 8-4 
Optocouplers in 8-Pin Plastic DIP, High-Speed ......................................... 8-4 
Optocouplers in 8-Pin Plastic DIP, High-Speed, High-Gain ................................ 8-5 
Couplers in 6-Pin Plastic DIP, Triac Drivers ............................................ 8-5 
Couplers in 6-Pin Plastic DIP, Schmitt Trigger .......................................... 8-5 

Intelligent Single-Digit LED Displays .................................................... 8-6 
Infrared Emitters and Phototransistors .................................................... 8-7 

Infrared-Emitting Diodes .......................................................... 8-7 
Phototransistors ................................................................. 8-7 

Ordering Instructions ................................................................. 8-8 
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CCD Image Sensors and Support Functions 

CCD IMAGE SENSORS AND SUPPORT FUNCTIONS 

Linear Arrays, 10-Pin CDIP 
PIXEL SIZE (11m) 

12.7 x 12.7 
12.7 x 12.7 

SENSITIVITY 

3.5 V/!W/cm2 
3.5 V/fJ.J/cm2 

PACKAGE 

10-pin corp (0.300 in.) 
10-pin COIP (0.300 in.) 

t Minimum and typical values of Write Reference (WR) and End of Scan (EOS) are specified. 
* Typical values of WR and EOS are specified. 

Linear Arrays, 24-pin CDIP 
TYPE PIXELS PIXEL SIZE (11m) SENSITIVITY PACKAGE 

TC103t 2048 x 1 12.7 x 12.7 3.5 V/fJ.J/cm2 24-pin COIP (0.600 in.) 
TC103-H 2048 x 1 12.7 x 12.7 3.5 V/fJ.J/cm2 24-pin COIP (0.600 in.) 
TC104t 3456 x 1 10.7 x 10.7 2.0 V/fJ.J/cm2 24-pin COIP (0.600 in.) 

TC104-1* 3456 x 1 10.7 x 10.7 2.0 V/fJ.J/cm2 24-pin COIP (0.600 in.) 
TC106-1* 2592 x 1 10.7 x 10.7 2.0 V/fJ.J/cm2 24-pin COIP (0.600 in.) 
TC108 5000 x 1 7.0 x 7.0 2.0 V/fJ.J/cm2 24-pin COIP (0.600 in.) 

t Minimum and typical values of Write Reference (WR) and End of Scan (EOS) are specified. 
* Typical values of WR and EOS are specified. 

Evaluation Boards 
TYPE DEVICE EVALUATED REMARKS 

PC401 TC103, TC103-1, TC104, Device socket fits TC103, TC103-1, TC104, TC104-1, TC106-1 (See TCK 
TC104-1, TC106-1 Evaluation Kits) 

PC402 TC102, TC102-1 Device socket fits TC1 02, TC1 02-1 (See TCK1 02 Evaluation Kit) 

PC405 TC108 Board operates TC108 exclusively 

(I) 

; Evaluation Kits 
o 
Cil 

II 
TYPE 

TCK102 
TCK103 
TCK104 
TCK106 
TCK108 
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CONTENTS REMARKS 

TC102 and PC402 See Application section "Operating Instuctions for Linear CCD Image Sensors" 
TC103 and PC401 
TC104 and PC401 
TC106-1 and PC401 
TC108 and PC405 

DOCUMENT 

SOYD002A 
SOYD002A 

DOCUMENT 

SOYD002A 
SOYD002A 
SOYD002A 

SOYD002A 
SOYD002A 
SOC5012A 

DOCUMENT 

SOYD002A 

SOYD002A 

SOYD002A 

DOCUMENT 

SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
TBD 



OPTOCOUPLERS 

Optocouplers, Peak Isolation 0.5 to 5.0 kV 
PEAK RMS 

CTR CTR 
TYPE 

ISOLATION ISOLATION (MIN) (MAX) FEATURES (kV) (kV) 
f = 60Hz f = 60 Hz 

(%) (%) 

4N28 0.5 - 10 6-Pin DIP, UL File E-65085 
TIL120 1.0 - 25 6-Pin Metal Can 
4N22At 1.0 - 25 6-Pin Metal Can 
4N22t 1.0 - 25 6-Pin Metal Can 
TIL102 1.0 - 25 6-Pin Metal Can 
3N261 1.0 - 50 6-Pin Metal Can 
4N47* 1.0 - 50 6-Pin Metal Can 
TIL121 1.0 - 50 6-Pin Metal Can 

4N23At 1.0 - 60 6-Pin Metal Can 
4N23t 1.0 - 60 6-Pin Metal Can 
4N24t 1.0 - 100 6-Pin Metal Can 
TIL103 1.0 - 100 6-Pin Metal Can 
4N24At 1.0 - 100 6-Pin Metal Can 
3N262 1.0 - 100 500 6-Pin Metal Can 
4N48* 1.0 - 100 500 6-Pin Metal Can 
3N263 1.0 - 200 1000 6-Pin Metal Can 
4N49* 1.0 - 200 1000 6-Pin Metal Can 

TIL115 1.5 - 2 6-Pin DIP, UL File E-65085 
TIL112 1.5 - 2 6-Pin DIP, UL File E-65085 
TIL118 1.5 - 10 6-Pin DIP, UL File E-65085 
4N27 1.5 - 10 6-Pin DIP, UL File E-65085 
TIL114 1.5 - 13 6-Pin DIP, UL File E-65085 
TIL111 1.5 - 13 6-Pin DIP, UL File E-65085 
MCT2 1.5 - 20 6-Pin DIP, UL File E-65085 
4N26 1.5 - 20 6-Pin DIP, UL File E-65085 
TIL116 1.5 - 20 6-Pin DIP, UL File E-65085 

TIL 117 1.5 - 50 6-Pin DIP, UL File E-65085 
4N37 1.5 1.05 100 6-Pin DIP, UL File E-65085 
TIL113 1.5 - 300 6-Pin DIP, UL File E-65085 
TIL119§ 1.5 - 300 6-Pin DIP, UL File E-65085 
TIL119A§ 1.5 - 300 6-Pin DIP, UL File E-65085 

Rev. A: no base connection 
4N25§ 2.5 - 20 6-Pin DIP, UL File E-65085 
4N36 2.5 1.75 100 6-Pin DIP, UL File E-65085 
4N45 3.0 - 250 6-Pin DIP, UL File E-65085 
4N46 3.0 - 350 6-Pin DIP, UL File E-65085 

TIL153 3.54 2.5 10 6-Pin DIP, UL File E-65085 
TIL191 3.54 2.5 20 4-Pin DIP, UL File E-65085 
TIL194 3.54 2.5 20 4-Pin DIP, AC Input 
TIL154 3.54 2.5 20 6-Pin DIP, UL File E-65085 
MCT2E 3.54 - 20 6-Pin DIP, UL File E-65085 
TIL192 3.54 2.5 20 8-Pin DIP, UL File E-65085 
TIL195 3.54 2.5 20 8-Pin DIP, AC Input 
TIL193 3.54 2.5 20 16-Pin DIP, UL File E-65085 
TIL 196 3.54 2.5 20 16-Pin DIP, AC Input 

TIL191A 3.54 2.5 50 4-Pin DIP, UL File E-65085 
TIL194A 3.54 2.5 50 4-Pin DIP, AC Input 
TIL181 3.54 2.5 50 6-Pin DIP, UL File E-65085 
TIL155 3.54 2.5 50 6-Pin DIP, UL File E-65085 
TIL192A 3.54 2.5 50 8-Pin DIP, UL File E-65085 
TIL195A 3.54 2.5 50 8-Pin DIP, AC Input 
TIL193A 3.54 2.5 50 16-Pin DIP, UL File E-65085 
TIL196A 3.54 2.5 50 16-Pin DIP, AC Input 

TIL1918 3.54 2.5 100 4-Pin DIP, UL File E-65085 
4N35 3.54 2.5 100 6-Pin DIP, UL File E-65085 
TIL186 3.54 2.5 100 AC-Input Darlington, 6-Pin DIP, UL File E-65085 

IF=10mA 
TIL1928 3.54 2.5 100 8-Pin DIP, UL File E-65085 
TIL1938 3.54 2.5 100 16-Pin DIP, UL File E-65085 

t JAN, JANTX, JANTXV levels to MIL-S-19500/486A USAF are also available. 
* JAN, JANTX, JANTXV levels to MIL-S-19500/548 are also available. 
§ Available in PEP3 processing also. 

Optocouplers 

DOCUMENT 

SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 

SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 

SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 

SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 

SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 

SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 

SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 

SOYD002A 
SOYD002A 
SOYD002A 

SOYD002A 
SOYD002A 
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Optocouplers 

Optocouplers, Peak Isolation 0.5 to 5.0 kV (Continued) 

o 
'S 

TYPE 

TIL156 
TIL157 
TIL157A 

TIL187 
TIL188§ 

TIL189 
TIL190§ 

TIL124 
TIL125 
TIL126 
TIL128A 
TIL128 
TIL127 

PEAK 
ISOLATION 

(kV) 
f = 60Hz 

3.54 
3.54 
3.54 

3.54 
3.54 

3.54 
3.54 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

RMS 
ISOLATION 

(kV) 
f = 60Hz 

2.5 
2.5 
2.5 

2.5 
2.5 

2.5 
2.5 

-
-
-
-
-
-

o § Available in PEP3 processing also. 
(1) 

CTR CTR 
(MIN) (MAX) FEATURES 

("Ia) ("Ia) 

300 Darlington, 6-Pin DIP, UL File E-65085 
300 Darlington, 6-Pin DIP, UL File E-65085 
300 Darlington, 6-Pin DIP, UL File E-65085 

(Revision A has no base connection.) 
500 AC-Input Darlington, 6-Pin DIP, UL File E-65085 
500 AC-Input Darlington, 6-Pin DIP, UL File E-65085 

(No base lead connection for Hi-EMI environment) 
500 6-Pin DIP, UL File E-65085 
500 6-Pin DIP, UL File E-65085 

(No base lead connection for Hi-EMI environment) 

10 6-Pin DIP, UL File E-65085 
20 6-Pin DIP, UL File E-65085 
50 G-Pin DIP, UL File E-65085 

300 Darlington, 6-Pin DIP, UL File E-65085 
300 Darlington, 6-Pin DIP, UL File E-65085 
300 Darlington, 6-Pin DIP, UL File E-65085 

f Optocouplers in 8-Pin Plastic DIP, High-Speed, Logic Gate 
:;, (T A = 25°C unless otherwise noted) 
~. 

CTR(MIN)"Ia VodMAX) 
VF(MAXI 

SWITCHING TIMES (MAXI 
ISOLATION 

DOCUMENT 

SOYD002A 
SOYD002A 
SOYD002A 

SOYD002A 
SOYD002A 

SOYD002A 
SOYD002A 

SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 
SOYD002A 

C» 
:;, 

TYPE Va = 0.4V 
IF=16mA 

IF = 16mA 
TA = 0-70°C 

IF=16mA IF = 16mA VOLTAGE (MINI DOCUMENT 
tpLH OR tpHL c. 

3' 
C» 
cc 
CD 
CJ) 
CD 
:;, 
en o 
U! 

II 

6N135 7 0.4 V (10 = 1.1 mAl 1.7V 1.51J.s (10 = 2.4 mAl 
HCPL2530 7 0.4V(la= 1.1 rnA) 1.7V 1.51'-5 (10 = 2.4 rnA) 
(Dual Channel) 
HCPL2502 15 0.4 V (RL = 4.1 kO) 1.7V 0.8 IJ.S (RL = 1.9 kO) 
6N136 19 0.4 V (RL = 4.1 kO) 1.7V 0.8 IJ.S (RL = 1.9 kO) 
HCPL2531 19 0.4 V (10 = 1.1 mAl 1.7V 0.8 IJ.s (10 = 2.4 mAl 
(Dual Channel) 

Optocouplers in 8-Pin Plastic DIP, High-Speed 
(T A = 25°C unless otherwise noted) 

VQL(MAX) SWITCHING TIMES (MAXI 

IF = SmA VF(MAXI IF = 7.SmA 

3 kVdc 
3kVdc 

3 kVdc 
3 kVdc 
3 kVdc 

ISOLATION 
TYPE 

101. = 13mA IF =10mA RL = 350 0, CL = 1SpF VOLTAGE (MIN) 
TA = 0-70°C t pLH t pHL 

6N137 0.6V 1.75V 75 ns 7500 3 kVdc 
HCPL2601 0.6V 1.75V 75 ns 75 ns 3 kVdc 
HCPL2630 0.6V 1.75V 75 ns 75 ns 3kVdc 
(Dual Channel) 
HCPL2631 0.6V 1.75V 75 ns 75 ns 3 kVdc 
(Dual Channel) 
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SOYD002A 
S005016 

SOYD002A 
SOYD002A 
SOOS016 

DOCUMENT 

SOYD002A 
SOYD002A 
SOYD002A 

SOOS017 



Optocouplers in 8-Pin Plastic DIP, High-Speed, High Gain 
(Peak Isolation Voltage = 3 kV) 
(T A = 25°C unless otherwise noted) 

CTR(MIN)% 
VOL (MAX) 

SWITCHING TIMES (MAX) 

TYPE Vo = 0.4V 
IF = 1.6rnA 

IF = 1.6rnA 
IF = 1.6rnA 

TA = 0·70·C t pLH TA = 0·70·C 

6N13B 300 0.4 V (10 = 4.B rnA) 35 ILS (10 = 6.4 rnA) 
HCPL2730 300 0.4 V (10 = 4.B rnA) 35 ILs (10 = 6.4 rnA) 
6N139 400 0.4 V (RL = 2.2 kn) 60 ILS (RL = 4.7 kn) 
HCPL2731 400 0.4 V (RL = 2.2 k!l) 60 ILs (RL = 4.7 kn) 

Couplers in 6-Pin Plastic DIP, Triac Drivers 
(T A = 25°C unless otherwise noted) 

ISOLATION 1FT VF VTM 
TYPE VOLTAGE (MAX) (MAX) (MAX) 

(MIN) VTM = 3V IF = 10rnA ITM = 100 rnA 

TIL3012 3.5 kVdc 5mA 1.5V 3V 
TIL3023 3.5 kVdc 5mA 1.5V 3V 
TIL3011 3.5 kVdc lOrnA 1.5V 3V 
TIL3022 3.5 kVdc lOrnA 1.5V 3V 

TIL3010 3.5 kVdc 15mA 1.5V 3V 
TIL3021 3.5 kVdc 15mA 1.5V 3V 
TIL3009 3.5 kVdc 30mA 1.5V 3V 
TIL3020 3.5 kVdc 30mA 1.5V 3V 

MOC3012 7.5 kVdc 5mA 1.5V 3V 
MOC3023 7.5 kVdc 5mA 1.5V 3V 
MOC3011 7.5 kVdc lOrnA 1.5V 3V 
MOC3022 7.5 kVdc lOrnA 1.5V 3V 

MOC3010 7.5 kVdc 15mA 1.5V 3V 
MOC3021 7.5 kVdc 15mA 1.5V 3V 
MOC3009 7.5 kVdc 30 rnA 1.5V 3V 
MOC3020 7.5 kVdc 30 rnA 1.5V 3V 

Couplers in 6-Pin Plastic DIP, Schmitt Trigger 
(T A = 25°C unless otherwise noted) 

~ 

10 ILs (10 = 6.4 rnA) 
10 ILs (10 = 6.4 rnA) 
25ILs (RL = 4.7 k!l) 
25ILs (RL = 4.7 kn) 

lOAM 
(MAX) dv/dt 
RATED (TYP) 
VDRM 

100nA 12V/ILS 
100nA 100V/ILS 
100nA 12V/ILs 
100 nA 100V/ILs 

100 nA 12V/ILS 
100nA 100V/ILs 
100 nA l2V/ILs 
100 nA 100V/ILS 

100nA 12V/ILs 
100 nA 100V/ILS 
100 nA 12V/ILS 
100 nA 100V/ILS 

100nA 12V/ILS 
100nA 100V/ILs 
100nA 12V/ILs 
100nA 100V/ILS 

LOGIC OUTPUT 1FT + HYSTERESIS SWITCHING TIMES (MAX) ISOLATION 
TYPE 

FUNCTION CONFIGURATION (MAX) RATIO (TYP) trORt, tpLH OR tpLH VOLTAGE (MIN) 

OPIB012 Buffer Totem pole lOrnA 1.4 70ns 5ILs 3.54 kV dc 
OPIB013 Buffer Open collector lOrnA 1.4 70ns 5ILs 3.54 kV dc 
OPIB014 Inverter Totem pole lOrnA 1.4 70ns 5ILs 3.54 kV dc 
OPIB015 Inverter Open collector lOrnA 1.4 70ns 5ILs 3.54 kV dc 

Optocouplers 

DOCUMENT 

50YD002A 
50YD002A 
50YD002A 
50YD002A 

DOCUMENT 

50YD002A 
50YD002A 
50YD002A 
50YD002A 

50YD002A 
50YD002A 
50YD002A 
50YD002A 

5005015 
5005015 
5005015 
5005015 

5005015 
5005015 
5005015 
5005015 

DOCUMENT 

50YD002A 
50YD002A 
50YD002A 
SOYD002A 
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Intelligent Single-Digit LED Displays 

INTELLIGENT SINGLE-DIGIT LED DISPLAYS 

Intelligent Single-Digit LED Displays in Dual-In-Line Plastic Packages 
TYPE OF 

CHARACTER COLOR 
TYPE HEIGHT OF PACKAGE REMARKS DOCUMENT 

CHARACTER(S) 
mm (inches) DISPLAY 

TIL302 7-Segment 6.S mm (0.270 in.) Red 14-Lead Left decimal SOYD002A 
TIL302A 7-Segment 6.S mm (0.270 in.) Red 14-Lead Left decimal SOYD002A 
TIL303 7-Segment 6.S mm (0.270 in.) Red 14-Lead Right decimal SOYD002A 
TIL303A 7-Segment 6.S mm (0.270 in.) Red 14-Lead Right decimal SOYD002A 

TIL304 Polarity/ 6.S mm (0.270 in.) Red 14-Lead Right decimal SOYD002A 
TIL304A overflow unit 6.S mm (0.270 in.) Red 14-Lead Right decimal SOYD002A 

TIL306 7-Segment 6.S mm (0.270 in.) Red 16-Lead Left decimal SOYD002A 
TIL306A 7-Segment 6.S mm (0.270 in.) Red 16-Lead Left decimal SOYD002A 
TIL308 7-Segment 6.9 mm (0.270 in.) Red 16-Lead Left decimal SOYD002A 
TIL308A 7-Segment 6.S mm (0.270 in.) Red 16-Lead Left decimal SOYD002A 

TIL307 7-Segment 6.S mm (0.270 in.) Red 16-Lead Right decimal SOYD002A 
TIL307A 7-Segment 6.9 mm (0.270 in.) Red 16-Lead Right decimal SOYD002A 
TIL309 7-Segment 6.S mm (0.270 in.) Red 16-Lead Right decimal SOYD002A 
TIL30SA 7-Segment 6.9 mm (0.270 in.) Red 16-Lead Right decimal SOYD002A 

TIL305 5x7 7.6 mm (0.300 in.) Red 14-Lead Left decimal SOYD002A 
alphanumeric 

TIL311 Hexadecimal 7.6 mm (0.300 in.) Red 14-Lead Left and right SOYD002A 
TIL311A Hexadecimal 7.6 mm (0.300 in.) Red 14-Lead decimals. Logic SOYD002A 

includes latch, 
decoder, and driver. 
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Infrared Emitters and Phototransistors 

INFRARED EMITTERS AND PHOTOTRANSISTORS 

Infrared-Emitting Diodes 
POWER OUTPUT 

TYPE Po (MIN) IF <\>HI 
VF(MAX) hP (TYP) FEATURES DOCUMENT 

(mW) (mA) 
IF= SOmA 

TIL23 0.4 50 35° 1.5V 940 nm Pill package for mounting SOYD002A 
TIL24 1.0 50 35° 1.5V 940nm on double sided printed SOYD002A 
TIL25 0.75 50 35° 1.5V 940nm circuit boards. Compatible SOYD002A 
TIL24HR2 1.0 50 35° 1.5V 940 nm with TIL601 Series. SOYD002A 

Phototransistors 
LIGHT CURRENT DARK CURRENT 

TYPE VCE = 5V (MAX) FEATURES DOCUMENT 

MIN MAX VCE = 30V 

1N5722 0.5mA 3mA 25 nA EIA-registered versions of TIL601 through SOYD002A 
1N5723 2mA SmA 25 nA TIL604. SOYD002A 
1N5724 4mA SmA 25 nA SOYD002A 
1N5725 7mA 25 nA SOYD002A 

LS600 O.SmA 25 nA Pill package designed for mounting on SOYD002A 
TIL601 0.5mA 3mA 25 nA double-sided printed board. SOYD002A 
TIL602 2mA 5mA 25 nA SOYD002A 
TIL603 4mA SmA 25 nA SOYD002A 
TIL604 7mA 25 nA SOYD002A 
TIL604HR2 7mA 25 nA SOYD002A 
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OPTOELECTRONICS AND IMAGE SENSORS ORDERING INSTRUCTIONS 

Factory orders for devices described in this guide "hould include a two-part or three-part number as 
explained in the following example. 

EXAMPLE: 

1.~------------------------------------____________ -J 

CONTAINS TWO TO SIX LEITERS 
JAN, JANTX, JANTXV ................ Military Qualified Products 
LS ...•.•............•.................... Light Sensor Products 
PC ........................................ Printed Circuit Board 
TC ..........•.................... TI CCD Image Sensor Products 
TCK ..•......................... TI CCD Printed Circuit Board Kits 
TIL ...•.................................. TI DISD Opto Products 
1 N, 3N, 4N, SN ....•.................. JEDEC Registered Products 

STANDARD SECOND-SOURCE PREFIXES 
HCPL .................... Hewlett Packard 
MCT ................ General Instruments 
MOC .........•................ Motorola 
OPI ......................... TRW Optron 

CONTAINS TWO TO SIX CHARACTERS 

Package Type 

P-DIP 

C-DIP 

PILL PACK 

HERMETIC 

PCB 

Prefix 

TIL (100 Series) 
4N Series (4N25-28, 4N35-37) 

HCPL, MCT, MOC, OPI 

TC(CCD) 
TIL (300 Series, excluding TIL305) 

TIL23, TIL24, TIL24HR2 
TILS01-604, TIL604HR2 

LS600 

3N, 4N Series (4N22-24/22A-24A, 4N47-49) 
JAN, JANTX, JANTXV 

TIL 102, TIL 103 

TIL305 
CCD KITS (TCK) 

3. Unique Device Designator )-__________________________ --1 

CONTAINS ONE TO SIX CHARACTERS 
Examples: 103 106-1 5725 

22A 119A 

4. Military Qualified 

(If not already specified by Prefix) 

Type MIL-STD 

JAN 
JANTX 
JANTXV 

HR2 

{ 

19500/48SA 
or 

19500/548 

750 

604 HR2 

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

Plug-In (Hermetic) Dual-In-Line (P-Dip, C-Dip, PCB) 

- Sectional Cardboard Box - Anti-static Slide Magazines 

CCD Pill Pak 

- Conductive Boxes - Anti-static Bags 
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TELECOMMUNICATIONS AND 
SPEECH PRODUCTS 

Introduction 

Semiconductor technology provides powerful new capability to telecommunications in the form of large scale 
integration (LSI) and very large-scale integration (VLSI) integrated circuits. Today it is possible to put an 
entire Jl.-Iaw or A-law CODEC with a filter on a single chip to replace 50 general-purpose ICs. TI engineers can 
select from a broad line of technologies, including BIDFET, BIFET, CMOS, NMOS and conventional bipolar 
and linear to satisfy the requirements of specific applications. 

Since 1978, Texas Instruments has produced a wide range of speech-generating devices based on the technique 
of pitch-excited linear predictive coding (LPC). This technique extracts data from original, recorded speech to 
define the control parameters for a mathematical model of the vocal tract and glottal excitation. The model is 
implemented as a customized digital signal processor which produces a series of digital samples representative 
of the acoustical waveform. 

As a result, the speech generated retains all the inflection and voice characteristics of the original spoken 
phrase and does not possess the robotic quality often associated with synthesis-by-rule systems. 

In addition to the LPC synthesis functions, a complete voice output system must contain a storage area for the 
compressed model data, and a control function to select the words or phrases to be spoken. As with all sampled 
data systems, a low-pass smoothing filter is required to remove spectral data above the valid band-width limit 
(one-half of the sampling frequency.) 

For additional information on technical documentation, refer to the Alphanumeric Index and to the Customer 
Support section of the Master Selection Guide. 

Contents Page 

~ 
::I 

"C e 
c.. 
.c 
(,) 
Q) 
Q) 
Co 

en 
"C 
c 
nl 
en 
c 
o 
i 
(,) 

'2 
::I 
E 
E 
o 
(,) 
Q) 

i! 
Telecommunications Circuits .......................................................... 9-2 II 

Filters ........................................................................ 9-2 • 
Combination CODEC and Filter ...... , ............... , ............................. 9-2 
FSK Modems/UART . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 9-3 
Subscriber Products ............................................................. 9-4 

Speech Products .................................................................... 9-5 
Ordering Instructions ................................................................ 9-6 

9-1 



;I 
CD 
8 
3 
3 
c 
= & o· 
= en 
&» 

= C. 
en 

"C 
CD 
CD 
n 
=­
." a c. c a 

Telecommunications Circuits 

TELECOMMUNICATIONS CIRCUITS 

Filters 
Temperature Range: ooe to 700e 
DESCRIPTION FUNCTION 

TECH· SUPPLY 
PRODUCT FEATURES 

NOLOGY VOLTAGE 

PCM Interface Line Filter NMOS ±5V • High·pass transmit filter for 
rejection of all low-frequency noise 

• 6th-order low-pass transmit filter 
• CCITT G.172 compatible 
• AT&T D3/D4 compatible 
• Three-state PWRO+ and PWRO-

outputs 

Combination CODEC and Filter 
Temperature Range: ooe to 700e 
DESCRIPTION FUNCTION 

TECH· SUPPLY 
PRODUCT FEATURES 

NOLOGY VOLTAGE 

PCM Interface Combo NMOS ±5V • Synchronous, I1-LAW, A-Law 
coding 

• Variable data rate 
• Fixed data rate 1.536 MHz, 1.544 

MHz, 2.048 MHz 

±5V • Synchronous/asynchronous 
Il-Law, A-Law coding, 8th-bit 
signaling 

• Variable data rate 
• Fixed data rate 1.536 MHz, 1.544 

MHz, 2.048 MHz 

±5V • Synchronous, Il-Law, variable 
data rate 

• Fixed data rate 2.048 MHz 

±5V • Synchronous, A-Law, variable 
data rate 

• Fixed data rate 2.048 MHz 

CMOS ±5V • Synchronous, Il-LAW, A-Law 
coding 

• Variable data rate 
• Fixed data rate 1.536 MHz, 1.544 

MHz, 2.048 MHz 

• Synchronous/asynchronous 
I1-Law, A-Law coding, 8th-bit 
signaling 

• Variable data rate 
• Fixed data rate 1.536 MHz, 1.544 

MHz, 2.048 MHz 

• Synchronous, wLaw, variable 
data rate 

• Fixed data rate 2.048 MHz 

±5V • Synchronous, A-Law, variable 
data rate 

• Fixed data rate 2.048 MHz 

• Analog Interface for DSP 
• Variable Data Rate 2.048 MHz 
• I1-Law Coding 

• Analog Interface for DSP 
• Variable Data Rate 1.536 MHz 
• I1-Law Coding 

• Synchronous, wLAW, A-Law 
coding 

• Variable data rate to 4.096 MHz 
• DSP Interface 

9-2 

TYPE 

TCM2912C 

TYPE 

TCM2913 

TCM2914 

TCM2916 

TCM2917 

TCM29C13 

TCM29C14 

TCM29C16 

TCM29C17 

TCM29C18 

TCM29C19 

TCM29C23 

PACKAGE DOCUMENT 

16-Pin J SCTD001 

PACKAGE DOCUMENT 

20-pin J SCTD001 

24-pin J SCTD001 
28-pin FN 

16-pin J SCTD001 

16-pin SCTD001 

DW20, DY20 SCTD001 
J20,N20 

DW24,J24 SCTD001 

J16,N16 SCTD001 

J16 SCTD001 

N16 SCTS021 

N16 SCTS021 

DW20,N20 TBO 



Combination CODEC and Filters 
Temperature Range: -40° to +85°C 

DESCRIPTION FUNCTION 
TECH- SUPPLY 

PRODUCT FEATURES 
NOLOGY VOLTAGE 

PCM Interface Combo CMOS ±5V • Synchronous, IL-LAW, A-Law 
coding 

• Variable data rate 
• Fixed data rate 1.536 MHz, 1.544 

MHz, 2.048 MHz 

• Synchronous/asynchronous 
• IL-Law, A-Law coding, 8th-bit 

signaling 
• Variable data rate 
• Fixed data rate 1.536 MHz, 1.544 

MHz, 2.048 MHz 

• Synchronous, wLaw, variable 
data rate 

• Fixed data rate 2.048 MHz 

±5V • Synchronous, A-Law, variable 
data rate 

• Fixed data rate 2.048 MHz 

• Analog Interface for DSP 
• Variable Data Rate 2.048 MHz 
• wLaw Coding 

• Analog Interface for DSP 
• Variable Data Rate 1.536 MHz 
• WLaw Coding 

±5V • Synchronous/asynchronous 
• wLaw coding and decoding 
• Variable data rate to 2.048 MHz 
• Fixed data rate 1.536 MHz, 1.544 

MHz, 2.048 MHz 
• Compatible with National devices. 

• Synchronous/asynchronous 
• IL-Law coding and decoding 
• Variable data rate to 2.048 MHz 
• Fixed data rate 1.536 MHz, 1.544 

MHz, 2.048 MHz 
• Compatible with National devices. 

FSK Modems/UART 
DESCRIPTION FUNCTION 

TECH- SUPPLY 
PRODUCT FEATURES 

NOLOGY VOLTAGE 

Modem Bell 202/ CMOS ±5V • Asynchronous Half-duplex 
CCITTV.23 operation up to 1200 baud 

• Full-duplex operation 1200/150 
baud, reversible 

Serial Comm. Octal UART NMOS • Programmable baud rates: 50 to 
Interface 19,200 

Serial Comm. Single- CMOS • Programmable rates: 50 to 56,000 
Interface Channel 

UART 

Telecommunications Circuits 

TYPE PACKAGE DOCUMENT 

TCM129C13 DW20,DY20 TBD 
J20,N20 

TCM129C14 DW24,J24 TBD 
J,DW 

TCM129C16 J16,N16 TBD 

TCM129C17 J16 TBD 

TCM129C18 N16 TBD 

TCM129C19 N16 TBD 

TP3054A J16,N16 SCTS026 
TP3957A 

TP3064 J20,N20 SCTS025 
TP3967 

TYPE PACKAGE DOCUMENT 

TCM3105 DW24,JE16 SCTD001 
JL16,N16 

TCM78808 HA68,HB68 SCTS022 
FN68 

TL16C450 N40,FN44 SLLS037 
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Telecommunications Circuits 

Subcriber Products 
DESCRIPTION FUNcnON TECH- SUPPLY PROD'JCT FEATURES TYPE PACKAGE DOCUMENT NOLOGV VOLTAGE 

Subscriber TTL- CMOS ±5V • Three selectable balance networks TCM4204A J24 SCTD001 
Line Control Compatible • Three selectable balance networks TCM4205A J2B SCTD001 
Circuits • Three auxiliary relay outputs 

• Ground-start operation 

• Flux-canceling option TCM4207A J24 SCTD001 
• Two selectable balance networks 

Quad Bipolar 5V, 50-mA output current capability DS36BO D14,J14 SCTD001 
Telephone -60V N14 
Relay 
Driver 

Ringers Telephone BIDFET 40-150 • Output Center Frequency (Hz): 2000 TCM1531 PB SCTD001 
Tone Vac • Output Center Frequency (Hz): 2000 TCM1501B PB SCTD001 
Ringer • Output Center Frequency (Hz): 1250 TCM1532 PB SCTD001 
Drivers • Output Center Frequency (Hz): 1250 TCM1512B P8 SCTD001 

• Output Center Frequency (Hz): 500 TCM1536 PB SCTD001 
• Output Center Frequency (Hz): 500 TCM1506B PB SCTD001 
• Output Center Frequency (Hz): 2000 TCM1539 P8 SCTD001 

Tone Encoder DTMF CMOS 3.5-10 V • SPST/DPST keyboard or electronic TCM50B7 D16,N16 SCTD001 
Standard input 

• Low impedance tone output 

• Transmitter switch and mute TCM5089 N16 SCTD001 
output 

• DPST keyboard or electronic input 
• Keyboard active output 

• SPST/DPST keyboard or electronic TCM5092 N16 SCTD001 
input TCM5094 N16 SCTD001 

• Mute output 
• Tone enable 

Ring Detector TTUMOS CMOS 40-150 • TTUMOS output, transient TCM1520A D8,P8 SCTD001 
Output Vac protection 

Optocoupler TTL- Bipolar 12V • Peak high-voltage isolation: TIUB1 6-pin CP-7 SCTD001 
Compatible 3.54 kV 
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SPEECH PRODUCTS 

Speech Synthesis Circuits 
CATEGORY DESCRIPTION PROCESS LPC MEMORY SUPPLY 

VOLTAGE 

Synthesizer, 28-pin speech and control CMOS 10 64K bits 4-6 V 
Microprocessor system with 64K-bit ROM and 
and Memory 128-byte RAM memory with 

2.5 8-bit interface ports 

28-pin speech and control CMOS 10 Programmed 4-6 V 
system with 64K-bit ROM and 
128-byte RAM memory with 
2.5 8-bit interface ports. 
Memory programmed for 
5220,06, or PCM speech data 

40-pin speech and control CMOS 10 64K bits 4-6 V 
system with 64K-bit ROM and 
128-byte RAM memory with 
4 8-bit interface ports 

28-pin speech and control CMOS 10 128K bits 4-6 V 
system with 128K-bit ROM 
and 128-byte RAM memory 
with 2.5 8-bit interface ports 

40-pin speech and control CMOS 10 128K bits 4-6 V 
system with 128K-bit ROM 
and 128-byte RAM memory 
with 4 8-bit interface ports 

16-pin speech and control CMOS 12 128 words 4-6 V 
system with 12B-word RAM, 
1 B-bit port, and 1 2-bit port. 
LPC-12 synthesizer 

Memory Serial Output ROM: CMOS NA 256K bytes 4-6 V 
256-bit ROM for use with the 
TSP50C4X series 

MASK DEVICE 
CHARGE NUMBER 

Yes TSP50C41 

Yes TSP53C30 

Yes TSP50C42 

Yes TSP50C43 

Yes TSP50C44 

Yes TSP50Cl0 

Yes TSP60C20 

Speech Products 

PACKAGE DOCUMENT 

N TBO 

N TBO 

N TBO 

N TBO 

N TBO 

N TBO 

N SYLD002 
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TELECOMMUNICATIONS AND SPEECH PRODUCTS ORDERING INSTRUCTIONS 

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

EXAMPLE: TL 

1'~~ __________________________________ -Jt 
CONTAINS TWO TO FOUR LETTERS 

TCM ................ TI Telecommunication Products 
TISP ......................... Transient Suppressors 
TL ........... TI Linear Products (excluding Interface) 
TLC ........... TI Linear Silicon-Gate CMOS Products 
TPIC .............................. TI Power Circuits 
TSP .............................. Speech Products 
SN ......... TI Special Function or Interface Products 

STANDARD SECOND-SOURCE PREFIXES 
ADC .......... Analog Devices OP ...................... PMI 
AM .................... AMD RC, RM or RV ....... Raytheon 
DS .................. National SG ........... Silicon General 
L ..... Linear Technology Corp. TP ....... ' ........... National 
LM ................. National uA .................. Fairchild ' 
LT .... Linear Technology Corp. UDN ................ Sprague 
MC ................ Motorola ULN ................ Sprague 
NE, SA, or SE ....... Signetics 

2. Unique Circuit Designator Including Temperature Range 
(If not already specified by the prefix) 

CONTAINS THREE TO SEVEN CHARACTERS 
(From Individual Data Sheets) 

Examples: 062M 
5941 
532AI 

CONTAINS ONE OR TWO LETTERS 

28867 
78L05AC 

D, DW, FK, FN,J, JD,JG, KC, KH, KY, LP, LU, N, P, U, W 
(From Pin-Connection Diagram on Individual Data Sheet) 

4. MIL-STD-883B, Method 5004, Class B 

OMIT/883B WHEN NOT APPLICABLE 

062M JG /883B 

Circuits are shipped in one of the carriers below. Unless a specific method of shipment is specified by the customer 
(with possible additional costs), circuits will be shipped on the most practical carrier. 
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Dual-In-Line (D, DW, J, JD, JG, N, P) 

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

Plug-In (LP, LU) 

- Barnes Carrier 
- Sectional Cardboard Box 
-Individual Cardboard Box 

Chip Carriers (FK, FN) 
- Anti-Static Plastic Tubing 

Flat (U, W) 

- Barnes Carrier 
- Milton Ross Carrier 

Power Tab (KC, KH, KV) 
-Sleeves 



Introduction 

MEMORY PRODUCTS 

At the heart of TI semiconductor development are memory products. The technology developed for Dynamic 
Random Access Memories (DRAMs) has given TI the processing base to create extensive lines ranging from 
high-performance logic products to sophisticated application processors. Included in TI's MOS Memory 
product line are DRAMs, Single In-line Package DRAM memory modules (SIPs), Erasable Programmable 
Read-Only Memories (EPROMs), high-speed CMOS EPROMs (bipolar PROM compatible access time and 
pinout), One-Time-Programmable Read-Only Memories (OTP PROMs) and 5-V Flash EEPROMs. 

TI's MOS memories meet stringent quality and reliability standards, making them suitable for programs such 
as ship-to-stock and just-in-time delivery. With DRAMs, TI also encourages self/joint qualification and will 
support customers with a huge data base of pertinent quality and reliability information. 

The reader should refer to the Alphanumeric Index and to the Customer Support section of the Mast~r 
Selection Guide for additional information on technical documentation. 

Contents Page 
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MOS Memory Products 

MOS MEMORY PRODUCTS 

MOSEPROM 
MAX POWER 

MAX POWER DISSIPATION 

DENSITY ORGANIZATION DEVICE ACCESS SUPPLY ACTIVE STANDBY 
BITS (WORDS x BITS) NUMBER TIME (ns) (V) (mW) (mW) PINS PACKAGE- COMMENTS DOCUMENT 

16K 2K x 8 TMS27C291-3 35 5:5% 394 N/A 24 J High-Speed SMLS291B 
TMS27C291-35 35 5:10% 413 CMOS 
TMS27C291 45 5:5% 315 
TMS27C291-45 45 5:10% 330 
TMS27C291-5 50 5:5% 289 
TMS27C291-50 50 5:10% 303 

TMS27C292-3 35 5:5% 394 N/A 24 J High-Speed SMLS291B 
TMS27C292-35 35 5:10% 413 CMOS 
TMS27C292 45 5:5% 315 
TMS27C292-45 45 5:10% 330 
TMS27C292-5 50 5:5% 289 
TMS27C292-50 50 5:10% 303 

32K 4K x 8 TMS27C32-100 100 5:5% 132 1.4 24 J CMOS SMLS032 
TMS27C32-10 100 5:10% 138 
TMS27C32-120 120 5:5% 132 
TMS27C32-12 120 5:10% 138 
TMS27C32-150 150 5:5% 132 
TMS27C32-15 150 5:10% 138 
TMS27C32-2 200 5:5% 132 
TMS27C32-20 200 5:10% 138 
TMS27C32 250 5:5% 132 
TMS27C32-25 250 5:10% 138 

TMS2732A-17 170 5:5% 657 158 24 J NMOS SMES732E 
TMS2732A-20 200 
TMS2732A-25 250 
TMS2732A-45 450 

64K 8K x 8 TMS27C49-4 45 5:5% 473 N/A 24 J,JT High-Speed SMLS049 
TMS27C49-45 45 5:10% 495 CMOS 
TMS27C49-5 55 5:5% 473 
TMS27C49-55 55 5:10% 495 

TMS27C64-100 100 5:5% 158 1.4 28 J CMOS SMLS064A 
TMS27C64-120 120 5:5% 158 

3: 
CD 

TMS27C64-12 120 5:10% 165 
TMS27C64-1 150 5:5% 158 

3 o 
-< 

TMS27C64-15 150 5:10% 165 
TMS27C64-2 200 5:5% 158 
TMS27C64-20 200 5:10% 165 
TMS27C64 250 5:5% 158 

l 
c a 

TMS27C64-25 250 5:10% 165 

TMS2764-17 170 5:5% 788 184 28 J NMOS SMES764C 
TMS2764-20 200 
TMS2764-25 250 
TMS2764-45 450 

1m 
128K 16Kx 8 TMS27C128-100 100 5 5% 158 1.4 28 J CMOS SMLS128C 

TMS27C128-120 120 5 5% 158 
TMS27C128-12 120 5 10% 165 
TMS27C128-1 150 5 5% 158 
TMS27C128-15 150 5 10% 165 
TMS27C128-2 200 5 5% 158 
TMS27C128-20 200 5 10% 165 
TMS27C128 250 5 5% 158 
TMS27C128-25 250 5 10% 165 

* J = Ceramic DIP 
JT= 300-mil Ceramic DIP (TMS27C49 only) 
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MOS EPROM (Continued) 

DENSITY ORGANIZATION 
BITS (WORDS x BITS) 

256K 32K x 8 

512K 64Kx8 

1024K 128K x 8 

64K x 16 

* J = Ceramic DIP 
N = Plastic DIP 

FM = Plastic Chip Carrier 

DEVICE 
NUMBER 

TMS27C256-120 
TMS27C256-12 
TMS27C256-150 
TMS27C256-15 
TMS27C256-1 
TMS27C256-17 
TMS27C256-2 
TMS27C256-20 
TMS27C256 
TMS27C256-25 

TMS29F256-170 
TMS29F256-200 
TMS29F256-20 
TMS29F256-250 
TMS29F256-25 
TMS29F256-300 
TMS29F256-30 

TMS27C512-150 
TMS27C512-15 
TMS27C512-1 
TMS27C512-17 
TMS27C512-2 
TMS27C512-20 
TMS27C512 
TMS27C512-25 
TMS27C512-3 
TMS27C512-30 

TMS27C010-170 
TMS27C010-200 
TMS27C010-20 
TMS27C010-250 
TMS27C010-25 
TMS27C010-300 
TMS27C010-30 

TMS27C210-170 
TMS27C210-200 
TMS27C210-20 
TMS27C210-250 
TMS27C210-25 
TMS27C210-300 
TMS27C21 0-30 

MAX POWER 

MAX POWER DISSIPATION 

ACCESS SUPPLY ACTIVE STANDBY 
TIME (ns) (V) (mW) (mW) 

120 5:!:5% 158 1.4 
120 5:!:10% 165 
150 5:!:5% 158 
150 5:!:10% 165 
170 5:!:5% 158 
170 5:!:10% 165 
200 5:!:5% 158 
200 5:!:10% 165 
250 5:!:5% 158 
250 5:!:10% 165 

170 5:!:5% 79 19.3 
200 5:!:5% 79 
200 5:!:10% 83 
250 5:!:5% 79 
250 5:!:10% 83 
300 5:!:5% 79 
300 5:!:10% 83 

150 5:!:5% 158 1.4 
150 5:!:10% 165 
170 5:!:5% 158 
170 5:!:10% 165 
200 5:!:5% 158 
200 5:!:10% 165 
250 5:!:5% 158 
250 5:!:10% 165 
300 5:!:5% 158 
300 5:!:10% 165 

170 5:!:5% 210 1.4 
200 5:!:5% 210 
200 5:!:10% 220 
250 5:!:5% 210 
250 5:!:10% 220 
300 5:!:5% 210 
300 5:!:10% 220 

170 5:!:5% 210 1.4 
200 5:!:5% 210 
200 5:!:10% 220 
250 5:!:5% 210 
250 5:!:10% 220 
300 5:!:5% 210 
300 5:!:10% 220 

MOS OTP PROM (One-Time Programmable) 
MAX POWER 

MAX POWER DISSIPATION 

DENSITY ORGANIZATION DEVICE ACCESS SUPPLY ACTIVE STANDBY 
BITS (WORDS x BITS) NUMBER TIME (ns) (V) (mW) (mW) 

16K 2K x 8 TMS27PC291-3 35 5 5% 394 N/A 
TMS27PC291-35 35 5 10% 413 
TMS27PC291 45 5 5% 315 
TMS27PC291-45 45 5 10% 330 
TMS27PC291-5 50 5 5% 289 
TMS27PC291-50 50 5 10% 303 

* N = Plastic DIP 
FN = Plastic Chip Carrier 

MOS Memory Products 

PINS PACKAGE- COMMENTS DOCUMENT 

28 J CMOS SMLS256D 

28 J, N, FM CMOS SMJS256A 
Flash 
EEPROM 

28 J CMOS SMLS512C 

32 J CMOS SMLS010B 

40 J CMOS SMLS210B 

PINS PACKAGE- COMMENTS DOCUMENT 

24,28 N,FN High-Speed SMLS291B 
CMOS 
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MOS Memory Products 

MOS OTP PROM (One-Time Programmable) (Continued) 

DENSITY ORGANIZATION DEVICE 
BITS (WORDS x BITS) NUMBER 

32K 4K x 8 TMS27PC32-120 
TMS27PC32-12 
TMS27PC32-150 
TMS27PC32-15 
TMS27PC32-2 
TMS27PC32-20 
TMS27PC32 
TMS27PC32-25 

64K 8K x 8 TMS27PC49-4 
TM S27 PC49-45 
TMS27PC49-5 
TMS27PC49-55 

TMS27PC64-120 
TMS27PC64-12 
TMS27PC64-1 
TMS27PC64-15 
TMS27PC64-2 
TMS27PC64-20 
TMS27PC64 
TMS27PC64-25 

128K 16K x 8 TMS27PC128-1 
TMS27PC128-15 
TMS27PC128-2 
TMS27PC128-20 
TMS27PC128 
TMS27PC128-25 

256K 32K x 8 TMS27PC256-150 
TMS27PC256-15 
TMS27PC256-1 
TMS27PC256-17 
TMS27PC256-2 
TMS27PC256-20 
TMS27PC256 
TMS27PC256-25 

512K 64K x 8 TMS27PC512-150 
TMS27PC512-15 
TMS27PC512-1 
TMS27PC512-17 
TMS27PC512-2 
TMS27PC512-20 
TMS27PC512 
TMS27PC512-25 
TMS27PC512-3 
TMS27PC512-30 

1024K 128K x 8 TMX27PC010-200 
TMX27PC010-20 
TMX27PC010-250 
TMX27PC010-25 
TMX27PC010-300 
TMX27PC010-30 

64K x 16 TMX27PC21 0-200 
TMX27PC210-20 
TMX27PC21 0-250 
TMX27PC210-25 
TMX27PC21 0-300 
TMX27PC21 0-30 

* N = Plastic DIP 
NT = 300-mil Plastic DIP (TMS27PC49 only) 
FM = Plastic Chip Carrier 
FN = Plastic Chip Carrier 
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MAX 
ACCESS 
TIME (ns) 

120 
120 
150 
150 
200 
200 
250 
250 

45 
45 
55 
55 

120 
120 
150 
150 
200 
200 
250 
250 

150 
150 
200 
200 
250 
250 

150 
150 
170 
170 
200 
200 
250 
250 

150 
150 
170 
170 
200 
200 
250 
250 
300 
300 

200 
200 
250 
250 
300 
300 

200 
200 
250 
250 
300 
300 

MAX POWER 

POWER DISSIPATION 

SUPPLY ACTIVE STANDBY 
(V) (mW) (mW) PINS PACKAGE* COMMENTS 

5 5% 132 1.4 24 N CMOS 
5 10% 138 
5 5% 132 
5 10% 138 
5 5% 132 
5 10% 138 
5 5% 132 
5 10% 138 

5 5% 473 N/A 24,24, N,NT, FN High-Speed 
5 10% 495 28 CMOS 
5 5% 473 
5 10% 495 

5 5% 158 1.4 28 N CMOS 
5 10% 165 
5 5% 158 
5 10% 165 
5 5% 158 
5 10% 165 
5 5% 158 
5 10% 165 

5 5% 158 1.4 28,32 N,FM . CMOS 
5 10% 165 
5 5% 158 
5 10% 165 
5 5% 158 
5 10% 165 

5 5% 158 1.4 28,32 N,FM CMOS 
5 10% 165 
5 5% 158 
5 10% 165 
5 5% 158 
5 10% 165 
5 5% 158 
5 10% 165 

5 5% 158 1.4 28,32 N,FM CMOS 
5 10% 165 
5 5% 158 
5 10% 165 
5 5% 158 
5 10% 165 
5 5% 158 
5 10% 165 
5 5% 158 
5 10% 165 

5 5% 210 1.4 32 N CMOS 
5 10% 220 
5 5% 210 
5 10% 220 
5 5% 210 
5 10% 220 

5 5% 210 1.4 40 N CMOS 
5 10% 220 
5 5% 210 
5 10% 220 
5 5% 210 
5 10% 220 

DOCUMENT 

SMLS032 

SMLS049 

SMLS064A 

SMLS128C 

SMLS256D 

SMLS512C 

SMYD008 

SMYD008 



MOS DRAM/VRAM 

DENSITY ORGANIZATION DEVICE 
BITS (WORDS x BITS) NUMBER 

256K 64K x 4 TMS4461-12 
TMS4461-15 

1024K 1024K x 1 TMS4C1024-80 
TMS4C1024-10 
TMS4C1024-12 

TMS4C1025-80 
TMS4C1 025-1 0 
TMS4C1025-12 

TMS4C1027-80 
TMS4C1027-10 
TMS4C1027-12 

256K x 4 TMS44C251-1 
TMS44C251-10 
TMS44C251-12 

TMS44C256-80 
TMS44C256-10 
TMS44C256-12 

TMS44C260-70 
TMS44C260-80 
TMS44C260-10 

TMS4C1050-30 
TMS4C1050-40 
TMS4C1050-60 

128K x 8 TMS48C121-80 
TMS48C121-10 
TMS48C121-12 

4096K 4096K x 1 TMS441 00-80 
TMS441 00-1 0 
TMS441 00-12 

TMS441 01-80 
TMS44101-10 
TMS44101-12 

TMS441 02-80 
TMS44102-10 
TMS441 02-12 

TMS441 03-80 
TMS441 03-10 
TMS441 03-12 

1024K x 4 TMS44400-80 
TMS44400-10 
TMS44400-12 

TMS44401-80 
TMS44401-10 
TMS44401-12 

TMS44402-80 
TMS44402-10 
TMS44402-12 

TMS44403-80 
TMS44403-10 
TMS44403-12 

* N = Plastic Dual In-line Package (DIP) 
OJ = Plastic Small Outline J-Iead (SOJ) 

OM = Plastic Small Outline J-Iead (SOJ) 

MAX 
ACCESS 
TIME (ns) 

120 
150 

80 
100 
120 

80 
100 
120 

80 
100 
120 

100 
100 
120 

80 
100 
120 

70 
80 

100 

25 
30 
50 

80 
100 
120 

80 
100 
120 

80 
100 
120 

80 
100 
120 

80 
100 
120 

80 
100 
120 

80 
100 
120 

80 
100 
120 

80 
100 
120 

ON = Plastic Thin Small Outline J-Iead (Thin SOJ) 
SO = Plastic Zig-zag In-line Package (ZIP) 

MAX POWER 

POWER DISSIPATION 

SUPPLY ACTIVE STANDBY 
(V) (mW) (mW) 

5±10% 853 110 
770 

5±10% 413 11 
358 
303 

5±10% 413 11 
358 
303 

5±10% 413 11 
358 
303 

5±5% 578 26 
5±10% 605 28 
5±10% 523 28 

5±10% 385 11 
358 
303 

5±10% 440 11 
413 
385 

5±10% 275 39 
248 
193 

5±10% 660 193 
523 165 
468 165 

5±10% 468 11 
413 
358 

5±10% 468 11 
413 
358 

5±10% 468 11 
413 
358 

5±10% 468 11 
413 
358 

5±10% 468 11 
413 
358 

5±10% 468 11 
413 
358 

5±10% 468 11 
413 
358 

5±10% 468 11 
413 
358 

MOS Memory Products 

PINS PACKAGE- COMMENTS DOCUMENT 

24,24 N,SO Multiport SMVS011B 
Video RAM 

18,20/26, N,OJ,ON, CMOS SMGS0240 
20/26,20 SO Enhanced 

Page Mode 

18,20/26, N,OJ,ON, CMOS SMGS0240 
20/26,20 SO Nibble 

Mode 

18,20/26, N,OJ,ON, CMOS SMGS0240 
20/26,20 SO Static 

Column 
Decode 
Mode 

28,28 OJ, SO CMOS SMVS251B 
Multiport 
Video RAM 

20,20/26, N, OJ, ON, CMOS SMGS256B 
20 SO Enhanced 

Page Mode 

24/26 OJ CMOS SMGS260 
Parity and 
Enhanced 
Page Mode 

16 N,OJ,SO CMOS SMGS050A 
FRAM 

40 OJ CMOS SMVS121 
Multiport 
Video RAM 

20/26,20 OM, ON, CMOS SMHS410 
SO Enhanced 

Page Mode 

20/26,20 OM, ON, CMOS SMHS410 
SO Nibble 

Mode 

20/26,20 OM, ON, CMOS SMHS410 
SO Static 

Column 
Decode 
Mode 

20/26,20 OM, ON, CMOS SMHS410 
SO Serial Mode 

20/26,20 OM, ON, CMOS SMHS440 
SO Enhanced 

Page Mode 

20/26,20 OM, ON, CMOS SMHS440 
SO Nibble 

Mode 

20/26,20 OM, ON, CMOS SMHS440 
SO Static 

Column 
Decode 
Mode 

20/26,20 OM, ON, CMOS SMHS440 
SO Serial Mode 
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MOS Memory Products 

MOS Dynamic RAM Module 

MAX 
DENSITY ORGANIZATION DEVICE ACCESS 

BITS (WORDS x BITS) NUMBER TIME (ns) 

4096K 1024K x 4 TM024HAC4-S0 SO 
TM024HAC4-10 100 
TM024HAC4-12 120 

S192K 1024K x S TM024GADS-SO SO 
TM024GAD8-10 100 
TM024GAD8-12 120 

TM024GADST-SO SO 
TM024GADST-l0 100 
TM024GADST-12 120 

9216K 1024K x 9 TM024EAD9-S0 80 
TM024EAD9-10 100 
TM024EAD9-12 120 

TM024EBJ9T -80 80 
TM024EBJ9T-l0 100 
TM024EBJ9T-12 120 

16384K 2048K x S TM024JADS-SO 80 
TM024JADS-l0 100 
TM024JADS-12 120 

TM024JADST-SO 80 
TM024JADST-l0 100 
TM024JADST-12 120 

lS432K 204SK x 9 TM024DBJ9T-SO SO 
TM024DBJ9T-l0 100 
TM024DBJ9T -12 120 

3276SK 4096K x S TM4100GBDS-SO SO 
TM4100GBDS-l0 100 
TM4100GBDS-12 120 

36S64K 4096K x 9 TM4100EBD9-S0 SO 
TM4100EBD9-10 100 
TM4100EBD9-12 120 

TM4100EBJ9-S0 SO 
TM4100EBJ9-10 100 
TM4100EBJ9-12 120 

TM4100EBJ9T-SO SO 
TM4100EBJ9T-l0 100 
TM4100EBJ9T-12 120 

7372SK S192K x 9 TM4100DBJ9-S0 SO 
TM4100DBJ9-10 100 
TM4100DBJ9-12 120 

TM4100DBJ9T-SO SO 
TM4100DBJ9T-l0 100 
TM4100DBJ9T-12 120 
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MAX POWER 

POWER DISSIPATION 

SUPPLY ACTIVE STANDBY 
(V) (mW) (mW) PINS PACKAGE COMMENTS DOCUMENT 

5±10% 1540 44 24 Leaded CMOS SMMS104A 
1430 Enhanced 
1210 Page Mode 

5±10% 30S0 SS 30 Socketable CMOS SMMS10S 
2S60 Enhanced 
2420 Page Mode 

5±10% 30S0 SS 30 Socketable, CMOS SMMS10S 
2S60 ThinSOJ Enhanced 
2420 Page Mode 

5±10% 3465 99 30 Socketable CMOS SMMS109 
321S Enhanced 
2723 Page Mode 

5±10% 3465 99 30 Socketable, CMOS SMMS109 
321S ThinSOJ Enhanced 
2723 Page Mode 

5±10% 30S0 8S 30 Double- CMOS SMMS10S 
2S60 sided, Enhanced 
2420 Socketable Page Mode 

5±10% 3080. SS 30 Double- CMOS SMMS108 
2S60 sided, Enhanced 
2420 Socketable, Page Mode 

ThinSOJ 

5±10% 3465 99 30 Double- CMOS SMMS109 
321S sided, Enhanced 
2723 Socketable, Page Mode 

ThinSOJ 

5±10% 3740 SS 30 Socketable CMOS SMMS10S 
3300 Enhanced 
2S60 Page Mode 

5±10% 420S 99 30 Socketable CMOS SMMS409 
3713 Enhanced 
321S Page Mode 

5±10% 4208 99 30 Socketable CMOS SMMS409 
3713 Enhanced 
3218 Page Mode 

5±10% 420S 99 30 Socketable, CMOS SMMS409 
3713 ThinSOJ Enhanced 
3218 Page Mode 

5±10% 420S 99 30 Double- CMOS SMMS409 
3713 sided, Enhanced 
321S Socketable Page Mode 

5±10% 420S 99 30 Double- CMOS SMMS409 
3713 sided, Enhanced 
3218 Socketable, Page Mode 

ThinSOJ 



MOSSRAM 

MAX 
DENSITY ORGANIZATION DEVICE ACCESS 

BITS (WORDS x BITS) NUMBER TIME (ns) 

16K 2K x 8 TMS6716-25 25 

64K 64K x 1 TMS6787-15 15 
TMS6787-20 20 
TMS6787-25 25 
TMS6787-30 30 

16K x 4 TMS6788-15 15 
TMS6788-20 20 
TMS6788-25 25 
TMS6788-30 30 

TMS6789-15 15 
TMS6789-20 20 
TMS6789-25 25 
TMS6789-30 30 

8K x 8 TMS6264-10 100 
TMS6264-12 120 
TMS6264-15 150 

TMS6264L-10 100 
TMS6264L-12 120 
TMS6264L-15 150 

256K 256K x 1 TMS6707-20 20 
TMS6707-25 25 

64K x 4 TMS6708-20 20 
TMS6708-25 25 

TMS6709-20 20 
TMS6709-25 25 

32Kx 8 TMS62256-85 85 
TMS62256-10 100 
TMS62256-12 120 
TMS62256-15 150 

TMS62256L-85 85 
TMS62256L-10 100 
TMS62256L-12 120 
TMS62256L-15 150 

1024K 256K x 4 TMS62456-35 35 
TMS62456-45 45 

TMS62457-35 35 
TMS62457-45 45 

128K x 8 TMS62828-85 85 
TMS62828-10 100 
TMS62828-12 120 

TMS62828L-85 85 
TMS62828L-10 100 
TMS62828L-12 120 

* N = Plastic Dual In-line Package (DIP) (300-mil) 
NW = Plastic Dual In-line Package (DIP) (600-mil) 
DH = Plastic Small Outline Package (SOP) 
OJ = Plastic Small Outline J-Iead (SOJ) 
OK = Plastic Small Outline Package (SOP) 

POWER 
SUPPLY 

(V) 

5±10% 

5±10% 

5±10% 

5±10% 

5±10% 

5±10% 

5±10% 

5±10% 

5±10% 
5±10% 

5±10% 

5±10% 

5±10% 

5±10% 

5±10% 

5±10% 

MOS Memory Products 

MAX SUPPLY 
CURRENT 

ACTIVE STANDBY (rnA) 
(rnA) TTL CMOS PINS PACKAGE· COMMENTS DOCUMENT 

120 30 10 24 N BiCMOS SMSS716A 
Output 
Enable 

120 30 10 22,24 N,DJ BiCMOS SMSS787A 
120 30 10 22,24 N,DJ 
100 40 20 22 N 
100 40 20 22 N 

120 30 10 22 N BiCMOS SMSS788B 

120 30 10 24,24 N,DJ BiCMOS SMSS789A 
Output 
Enable 

55 3 2 28,28 N,NW,DH CMOS SMSS264B 
45 28 Output 
45 Enable 

55 3 0.1 28,28 N,NW,DH CMOS Low SMSS264B 
45 28 Power 
45 Output 

Enable 

120 30 10 24,24 N,DJ BiCMOS SMSS707 

120 30 10 24,24 N,DJ BiCMOS SMSS708 

550 165 55 28 DJ BiCMOS SMSS709 

70 3 2 28,28 NW,DH CMOS SMSS256B 
Output 
Enable 

70 3 0.1 28,28 NW,DH CMOS Low SMSS256B 
Power 
Output 
Enable 

660 330 1.1 28 DJ CMOS SMSS456 
Common 
I/O 

660 330 1.1 32 OJ CMOS SMSS457 
Separate 
I/O 

70 3 2 32,32 NW,OK CMOS SMSS828 
Output 
Enable 

70 3 0.1 32,32 NW,DK CMOS Low SMSS828 
Power 
Output 
Enable 
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Commercial EPROM/OTP PROM Products Cross Reference Guide 

COMMERCIAL EPROM/OTP PROM PRODUCTS 
CROSS REFERENCE GUIDE 

TEXAS TEXAS 
INSTRUMENTS INSTRUMENTS 

PART NUMBER PART NUMBER PART NUMBER PART NUMBER 

AM27128A-1DC TMS27C128-1JL AM27C1024-4550C TMS27C210-250JL 
AM27128A-20PC TMS27PC128-20NL AM27C10240C TMS27C010-250JL 
AM27128A-250C TMS27C128-25JL AM27C128-150C TMS27C128-15JL 
AM27128A-25PC TMS27PC128-25N L AM27C256-1500C TMS27C256-15JL 

AM27128A-20C TMS27C128-2JL AM27C256-1550C TMS27C256-150J L 
AM27128A-2PC TMS27PC128-2N L AM27C256-2000C TMS27C256-20JL 
AM27128A-300C TMS27C128-25JL AM27C256-200PC TMS27PC256-20NL 
AM27128A-30C TMS27C128JL AM27C256-2050C TMS27C256-2JL 

AM27128A-450C TMS27C128-25JL AM27C256-205PC TMS27PC256-2NL 
AM27128A-45PC TMS27PC128-25NL AM27C256-2500C TMS27C256-25JL 
AM27128A-40C TMS27C128JL AM27C256-250PC TMS27PC256-25NL 
AM27128A-4PC TMS27PC128NL AM27C256-2550C TMS27C256JL 

AM27128AOC TMS27C128JL AM27C256-3050C TMS27C256JL 
AM27128APC TMS27PC128NL AM27C256-4500C TMS27C256-25JL 
AM27256-10C TMS27C256-1JL AM27C256-4550C TMS27C256JL 
AM27256-200C TMS27C256-20JL AM27C512-2000C TMS27C512-20JL 

AM27256-20PC TMS27PC256-20NL AM27C512-2050C TMS27C512-20JL 
AM27256-250C TMS27C256-25JL AM27C512-2050C TMS27PC512-2NL 
AM27256-25PC TMS27PC256-25NL AM27C512-2500C TMS27C512-25JL 
AM27256-20C TMS27C256-2JL AM27C512-4500C TMS27C512-25JL 

AM27256-2PC TMS27PC256-2NL AM27C512-4550C TMS27C512JL 
AM27256-300C TMS27C256-25J L AM27C5120C TMS27C512JL 
AM27256-30C TMS27C256JL AM27S291APC TMS27C291-35JL 
AM27256-400C TMS27C256-25JL AM27S291PC TMS27C291-45JL 

AM27256-40C TMS27C256JL AP27C64 TMS27PC64NL 
AM27256-4PC TMS27PC256NL AP27C64-1 TMS27PC64-1 NL 
AM272560C TMS27C256JL AP27C64-2 TMS27PC64-2NL 
AM2732B-2050C* TMS2732A-20JL AP27C64-3 TMS27PC64NL 

AM2732B-3050C* TMS2732A-30JL CY7C292-350C TMS27C292-3JL 
AM2732B-4550C* TMS2732A-45JL 027128A TMS27C128JL 
AM2732BOC* TMS2732A-25JL 027128A-1 TMS27C128-1JL 
AM27512-250C TMS27C512-250J L 027128A-2 TMS27C128-2JL 

AM27512-300C TMS27C512-25J L 027128A-20 TMS27C128-20JL 
AM27512-30C TMC27C512JL 027128A-25 TMS27C128-25JL 
AM275120C TMS27C512JL 027128A-3 TMS27C128JL 
AM2764A-10C* TMS2764-17JL 027128A-30 TMS27C128-25JL 

AM2764A-20C* TMS2764-20JL 027128A-4 TMS27C128JL 
AM2764A-2PC TMS27PC64-2NL 027210-170V05 TMS27C210-170JL 
AM2764A-30C* TMS2764-30JL 027210-170V10 TMS27C210-17JL 
AM2764A-40C* TMS2764-45JL 027210-200V05 TMS27C210-200JL 

AM2764AOC* TMS2764-25JL 02721 0-200V1 0 TMS27C210-20JL 
AM2764APC TMS27PC64NL 027210-250V05 TMS27C210-250JL 
AM27C010-1750C TMS27C010-170JL 02721 0-250V1 0 TMS27C210-25JL 
AM27C010-2000C TMS27C010-200JL 027210-300V05 TMS27C210-250JL 

AM27C010-2050C TMS27C010-200JL 02721 0-300V1 0 TMS27C210-25JL 
AM27C010-2500C TMS27C010-25JL 02732A TMS2732A-25JL 
AM27C010-2550C TMS27C010-250JL 02732A-2 TMS2732A-20JL 
AM27C1024-2000C TMS27C210-200JL 02732A-3 TMS2732A-30JL 

AM27C1024-2050C TMS27C010-200JL 02732A-4 TMS2732A-45JL 
AM27C1024-2500C TMS27C010-250JL 027512-170V05 TMS27C512-1JL 
AM27C1024-2500C TMS27C210-250JL 027512-2 TMS27C512-2JL 
AM27C1024-3000C TMS27C210-250JL 027512-20 TMS27C512-20JL 

*These devices use a 12.5 volt programming voltage versus TI devices which use 21 volts. 
(All TI parts listed parts are direct crosses or improved versions.) 
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PART NUMBER 

027512-200V05 
027512-200V10 
027512-25 
027512-250V05 

027512-250V10 
027512-3 
027512-30 
02764A 

02764A-1 
02764A-2 
02764A-3 
02764A-4 

027C256 
027C256-20 
027C256-200V05 
027C256-200V10 

027C256-25 
027C256-30 
027C256-300V10 
0027128-2 

0027128-20 
0027128-25 
0027128-3 
0027128-30 

0027128-4 
0027128-45 
0027256 
0027256-25 

0027256-3 
0027256-30 
002764-16 
002764-2 

002764-20 
002764-3 
002764-30 
002764-4 

002764-45 
0027C256 
0027C256-25 
0027C256-3 

0027C256-30 
0027C256-4 
0027C256-45 
M27128A-2F1 

M27128A-3F1 
M27128A-4F1 
M27128AF1 
M27256-2F1 

M27256-3F1 
M27256-4F1 
M27256F1 
M2732A-2F1 

TEXAS 
INSTRUMENTS 
PART NUMBER 

TMS27C512-2JL 
TMS27C512-20JL 
TMS27C512-25JL 
TMS27C512JL 

TMS27C512-25J L 
TMS27C512JL 
TMS27C512-25J L 
TMS2764-25JL 

TMS2764-17JL 
TMS2764-20JL 
TMS2764-30JL 
TMS2764-45JL 

TMS27C256JL 
TMS27C256-20JL 
TMS27C256-2JL 
TMS27C256-20JL 

TMS27C256-25JL 
TMS27C256-25JL 
TMS27C512-25JL 
TMS27C128-2JL 

TMS27C128-20JL 
TMS27C128-25JL 
TMS27C128JL 
TMS27C128-25JL 

TMS27C128JL 
TMS27C128-25JL 
TMS27C256JL 
TMS27C256-25JL 

TMS27C256JL 
TMS27C256-25JL 
TMS27C64-15JL 
TMS27C64-2JL 

TMS27C64-20JL 
TMS27C64JL 
TMS27C64-25JL 
TMS27C64JL 

TMS27C64-25JL 
TMS27C256JL 
TMS27C256-25JL 
TMS27C256JL 

TMS27C256-25JL 
TMS27C256JL 
TMS27C256-25JL 
TMS27C128-2JL 

TMS27C128JL 
TMS27C128JL 
TMS27C128JL 
TMS27C128-2JL 

TMS27C128JL 
TMS27C128JL 
TMS27C256JL 
TMS2732A-20JL 



Commercial EPROM/OTP PROM Products Cross Reference Guide 

COMMERCIAL EPROM/OTP PROM PRODUCTS CROSS REFERENCE GUIDE (Continued) 

TEXAS TEXAS 
INSTRUMENTS INSTRUMENTS 

PART NUMBER PART NUMBER PART NUMBER PART NUMBER 

M2732A-3Fl TMS2732A-25J L NMC27C64N200 TMS27PC64-20NL 
M2732A-4F1 TMS2732A-25J L NMC27C64N250 TMS27PC64-25NL 
M2732AF1 TMS2732A-25JL NMC27C64015 TMS27C64-1JL 
M27512-2Fl TMS27C512-2JL NMC27C640150 TMS27C64-15JL 

M27512-3Fl TMS27C512JL NMC27C640200 TMS27C64-20J L 
M27512-4Fl TMS27C512JL NMC27C6402S0 TMS27C64JL 
M27512Fl TMS27C512JL NMC27C640300 TMS27C64-25J L 
M2764A-2Fl TMS2764-20JL NMC27CP1280200 TMS27PC128-2NL 

M2764A-3Fl TMS2764-30JL NMC27CP1280250 TMS27PC128NL 
M2764A-4F1 TMS2764-45JL NMC27CP1280300 TMS27PC128NL 
M2764AF1 TMS2764-25JL P27128-2 TMS27PC128-2NL 
NMC27C256020 TMS27C256-2JL P27128-25 TMS27PC128-25NL 

NMC27C2560200 TMS27C256-20JL P27128-3 TMS27PC128NL 
NMC27C256Q25 TMS27C256JL P27128A TMS27PC128NL 
NMC27C2560250 TMS27C256-25JL WS27C256L-12D TMS27C256-120J L 
NMC27C512020 TMS27C512-2JL WS27C256L-15D TMS27C256-150J L 

NMC27C5120200 TMS27C512-20JL WS27C256L-15J TMS27PC256-150FML 
NMC27C512025 TMS27C512JL WS27C512L-15D TMS27C512-1 50J L 
NMC27C51202S0 TMS27C512-25JL WS57C191-45D TMS27C292-25JL 
NMC27C64N15 TMS27PC64-1NL 27256-20/J TMS27C256-20JL 

*These devices use a 12.5 volt programming voltage versus TI devices which use 21 volts. 
(All TI parts listed parts are direct crosses or improved versions.) 

TEXAS 
INSTRUMENTS 

PART NUMBER PART NUMBER 

27256-25/J TMS27C256-25JL 
27C128-20/J TMS27C128-20JL 
27C128-25/J TMS27C128-25JL 
27C256-17FA TMS27C256-1 JL 

27C256-20/J TMS27C256-20JL 
27C256-20FA TMS27C256-2JL 
27C256-25fJ TMS27C256-25JL 
27C256-25FA TMS27C256JL 

27C512-20fJ TMS27CS12-20JL 
27C512-25/J TMS27C512-25JL 
27C64-20FA TMS27C64-2JL 
27C64-25FA TMS27C64JL 
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EPROM/OTP PROM Ordering Information 

MOS MEMORY PRODUCTS 
EPROM/OTP PROM ORDERING INFORMATION 

Factory orders for EPROMs/OTP PROMs should include a nine-part type number as explained in the following 
example: 

OS 

1) Prefix: -----­

TMS Commercial M 
TMX Pre-production Commercial MOS 

2) Product Family: ---

27 EPROM/OTP PRO 
29 Flash EEPROM 

M 

3) Erasability: ----

P Non-erasable 
Blank Erasable 

4) Technology: ----

C CMOS 
F CMOS Flash E EPROM 
Blank NMOS 

5) Density: -----

291 16K 
292 16K 

32 32K 
49 64K 
64 64K' 

128 12 
256 25 
512 51 
010 10 
210 10 

8K 
6K 
2K 
24K 
24K 

3: 6) Speed Designator: --

3 35 ns -3, -35 
o 45 ns Blank, -4, -4 -< 50 ns -5, -50 

55 ns -5, -55 
100 ns -10, -100 
120 ns -12, -120 

"C 
a 
c. 
c 
~ 7) Package:-----

en OTP PROMs (Plastic) 

FN Chip Carrier 

5 
150 ns -1, -15, -150 
170 ns -1, -17, -170 
200 ns -2, -20, -200 
250 ns Blank, -25, -250 
300ns -3, -30, -300 
450 ns -45 

EPROMs (Ceramic) 

J CerpaklCerdip 
JT 300-mil Cerdip 

TMS 27 

I 

El N Dual In-line (DIP) 

FM Chip Carrier (TMS27PC49 Only) 
NT 300-mil DIP 

(TMS27PC49 On Iy) 

8) Temperature Range: -

E -40°C to 85°C 
l O°Cto 70°C 

9) 168 Hour Burn-in Option: 

4 168 Hour Burn-in 
Blank No Burn-in 
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P C 512 -10 FM L 4 

Flash EEPROMs 

J Ceramic DIP 
N Plastic Dip 
FM Plastic Chip Carrier 



DRAMNRAM Ordering Information 

MOS MEMORY PRODUCTS 
DRAM/VRAM ORDERING INFORMATION 

Factory orders for DRAMs/VRAMs (except 4 Meg DRAM*) should include an eight-part type number as 
explained in the following example: 

TMS 4 

1) prefix:--------------------11 

TMS Commercial MOS 
TMX Pre-production Commercial MOS 

2) Product Family: -------------------1 

4 DRAMNRAM/FRAM 

4 

3) Word Width: ____________________ --J 

1 xl 
Blank xl (256K and 1 Meg DRAMs Only) 
Blank x4 (1 Meg FRAM Only) 
4 x4 . 

C 256 -10 OJ 

4) Technology:-------------------------' 

C CMOS 
Blank NMOS 

5) Density:--------------------------~ 

61 256KVRAM (,4461) 
251 1 Meg VRAM ('44C251) 
256 1 Meg DRAM (' 44C256) 
260 1 Meg Parity DRAM ('44C260) 

1024 1 Meg DRAM ('4Cl024) 
1025 1 Meg DRAM ('4Cl025) 
1027 1 Meg DRAM ('4Cl027) 
1050 1 Meg FRAM ('4Cl050) 

6) Speed Designator: ----------------------------' 

DRAMsNRAMs 

-70 70 ns 
-80 80 ns 
-1 100 ns 

-10 100 ns 
-12 120 ns 
-15 150 ns 

FRAMs 

-3 25 ns 
-4 30 ns 
-6 50 ns 

7) Package:---------------------------------' 

N Dual In-line (DIP) , 
DJ Small Outline J-Iead (SOJ) 
SD Zig-zag In-line (ZIP) 

8) Temperature Range: -----------------------------~ 

Blank O°C to 70°C (1 Meg DRAM Only) 
L O°Cto 70°C 

*For 4 Meg DRAM ordering information, see the next page, 
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4 Meg DRAM Ordering Information 

MOS MEMORY PRODUCTS 
4 MEG DRAM ORDERING INFORMATION 

Factory orders for 4 Meg DRAMs should include an eight-part type number as explained in the following 
example: 

TMS 

1) Prefix: ----------------'1 
TMS Commercial MOS 

4 

2) Product Family: ----------------11 
4 DRAM 

4 

3) Total Megabits: ------------------' 

4 4Meg 

4 

4) Word Width: ------------------~ 

1 x1 
4 x4 

00 

5) Mode of Operation: ----------------------' 

00 Enhanced Page Mode 
01 Nibble Mode 
02 Static Column Decode Mode 
03 Serial Mode 

-10 DM 

6) Speed Designator: ------------------------' 

-80 80 ns 
-10 100 ns 
-12 120 ns 

~ 7) Package: 

." OM Small Outline J-Iead (SOJ) a SO Zig-zag In-line (ZIP) 
Q, 
~ ~Thmp~~ureRange:-------------------------~ 

ut Blank O°C to 70°C 
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DRAM Module Ordering Information 

MOS MEMORY PRODUCTS 
DRAM MODULE ORDERING INFORMATION 

Factory orders for DRAM Modules, also known as Single In-line Packages (SIPs), should include an eight-part 
type number as explained in the following example: 

TM 

1) Prefix: ______________ --11 

024 

2) Memory Device: --------------'1 
024 1 Meg DRAM, Enhanced Page Mode 

TM Commercial MOS 

4100 4 Meg DRAM, Enhanced Page Mode 

D 

3) Pinout Configuration: ------------------' 

D G J 
E H 

BJ 

4) Board Dimensions: -------------------' 

AC BD 
AD BJ 

9 

5) Word Width Output: ----------------------1 

T 

6) DRAM Package Type: ------------------------1 
Blank Standard SOJ Packaged DRAMs 

T ThinSOJ Packaged DRAMs 

-80 

7} Speed Designator: --------------------------' 

-80 80 ns 
-10 100 ns 
-12 120 ns 

L 

8) Temperature Range: _________________________ ---l 

l DoC to 70°C (1 Meg DRAMs) 
Blank DoC to 70°C (4 Meg DRAMs) 
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SRAM Ordering Information 

MOS MEMORY PRODUCTS 
SRAM ORDERING INFORMATION 

Factory orders for SRAMs should include an eight-part type number as explained in the following example: 

TMS 6 2 64 

1) Prefix: __ ------'I I' 
TMS Commercial MaS . 

2) Product Family: -

6 SRAM 

3) Technology: -------------------1 
2 CMOS 
7 BiCMOS 

4) Density: ___________________ ---J 

16 16K ('6716) 
87 64K ('6787) 
88 64K ('6788) 
89 64K ('6789) 

64 64K ('6264, '6264L) 
07 256K ('6707) 
08 256K ('6708) 
256 256K ('62256, '62256L) 
456 1024K (,62456L) 
457 1024K (,62457, '62457L) 
828 1024K ('62828, '62828L) 

L 

5) Power: ------------------------' 

L Low Power 
Blank Standard Power 

-12 NW 

3: 6) Speed Designator: ------------------------1 
CD 3 -10 100 ns 
o -12 120 ns -< -15 15 ns, 150 ns 
." -20 20 ns a -25 25 ns 
g. -30 30 ns 
~ -35 35 ns 
en -45 45 ns 
~ -85 85ns 

87) Package:----------------------------' 

DH Small Outline Package (SOP) 
OJ Small Outline J-Iead (SOJ) 
OK Small Outline Package (SOP) 
N Plastic Dual-In-Line (DIP) (300-mil) 
NW Plastic Dual-In-Line (DIP) (600-mil) 

8) Temperature Range: ---------------------------' 

Blank O°C to 70°C 
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CUSTOMER SUPPORT 
AND GENERAL INFORMATION 

Introduction 

Texas Instruments offers a wide array of circuit design tools and support services ranging from Customer 
Response Center, design kits, Regional Technology Centers (RTCs), technical training seminars and work­
shops, to technical documentation. 

Regional Technology Centers (RTCs) offer an unmatched array of up-to-date technical seminars and work­
shops for the benefit of customers requiring engineering details on TI products for design or evaluation 
purposes. Through lectures and hands-on lab exercises utilizing the latest TI development tools, the design 
learning curve can be accelerated. 

Technical documentation is fully described - forms are provided to simplify the ordering process. 

Packages offered by Texas Instruments are designed to meet the most efficient and cost effective method of 
meeting customer requirements and today's high-density packaging needs. 

c 
During the last decade, TI has produced one of the largest IC socket families. TI's sockets include every type ..g 
and size socket in common use today and are available in a wide choice of contact materials and designs. E 
As a major manufacturer of surface mount components, TI is committed to help customers make the transition 
to surface mount as easy and economical as possible. 

~ 

.E 

..E 
f 
Q,) 
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Customer Response Center 

CUSTOMER SUPPORT 

CUSTOMER RESPONSE CENTER 

The TI Customer Response Center's (CRC) mission is to answer telephone inquiries concerning product or 
service. If a TI sales office or distributor near you cannot be of assistance, the CRe is the place to call. 

When the CRC Information Specialists are unable to provide the· necessary information, they will put 
customers in touch with a TI expert. The customer has the choice of having that expert return the call or 
receiving the number if it is more convenient to call at another time. 

The eRC is dedicated to providing quality customer service. If the customer elects to have a TI expert call 
back, the CRC will follow up to ensure that the customer has been contacted and has been satisfied. The goal 
of CRC is to provide the requested assistance within two hours of the initial call. 

In addition to providing product and service information, CRC welcomes customer comments - criticism or 
praise - and will be happy to pass them along to TI management. 

TO REACH THE TI CUSTOMER RESPONSE CENTER FROM 8:00 A.M. TO 5:00 P.M. CST MONDAY­
FRIDAY 

P 1-800-336-5236 (US and Canada) 214-995-6611 (Dallas, TX and International) 
~ 
o 
3 
CD 
""t 
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REMEMBER: "WE'RE HERE FOR YOU:' 
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Texas Instruments Semiconductor Technical Training 

TEXAS INSTRUMENTS SEMICONDUCTOR TECHNICAL TRAINING 

TI Technical training - the fast track to tomorrow's designs. 

At Texas Instruments, customers and their success in the design process are a critical concern. To support that 
commitment, a Total Quality Control program is in place, serving as the cornerstone for all Texas Instruments 
products and services. TQC principles are practiced and monitored within all areas ofTI, benefiting customers 
throughout the world by means of continuous product and service enhancements and performance 
improvements. 

As technologies continue to advance rapidly and competition becomes keener, the need to dramatically 
shorten the cycle time from design concept to market availability is becoming critical. This reduced window of 
product development requires that designers be abreast of state-of-the-art skills and disciplines in order to 
implement their ideas quickly, produce a quality product and deliver it to the marketplace before the 
competition. 

To assist customers in the design phase of this process, TI has Regional Technology Centers in place throughout 
the world. These centers offer designers the latest training in support of advanced TI technologies, as well as 
consultative expertise in applying that knowledge to a designer's unique concepts and situations. Through 
lectures and hands-on lab exercises utilizing the latest TI development tools, designers can accelerate the 
learning curve by taking advantage ofTI's strong knowledge base of advanced electronics technology. 

Courses offered are developed to help customers involved in the design process to successfully: 

• Shorten the design cycle 

• Control development costs 

• Solve design challenges 

c 
o 
.~ 

E .. 
:§ 
e 
cu 
c 

As the progress of technology continues to change at an increased rate, designers must be poised to adapt and ~ 
implement at that increased speed. "C 

c 
as 

Visit a TI Regional Technology Center, where experienced, knowledgeable instructors, the latest support tools 1:: 
and focused system design courses are available to help place you and your products on the fast track. 8. 

Co 
~ en Texas Instruments Regional Technology Centers (RTCs) offer an array of up-to-date technical seminars and 

workshops at seven convenient locations across North America for the benefit of customers requiring ~ 
engineering details on Texas Instruments products for design or evaluation purposes. E 

~ 
d HANDS-ON WORKSHOPS 

RTC workshops give design engineers and implementors experience using the latest advanced technology TI 

attending these up-to-date, hands-on workshops. . 
products, development tools, and design techniques. Participants can improve their learning curves by III 
TI goes beyond the standard format. Students get started right away by using the latest development tools 
possible and by interacting with qualified instructors. The exercises and lab experiments start with the basics 
and move quickly into real-world examples. In TI workshops, students learn by DOING, not just by listening 
and watching. Courses currently being offered include: 

• TMS320CIX Digital Signal Processor (DSP) Design Workshop (RTCWS-320DSPl) 
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Texas Instruments Semiconductor Technical Training 

• TMS320C2X Digital Signal Processor (DSP) Design Workshop (RTCWS-320DSP2) 

• TMS320C3X Digital Signal Processor (DSP) Design Workshop (RTCWS-320DSP3) 

• TIASIC Standard Cell Advanced Course 

• TIASIC Gate Array Advanced Course 

• TMS34010 Graphics System Processor Design Workshop (RTCWS-340GSP1) 

• TMS370 Configurable Microcontroller Design Workshop (RTCWS-370MICRO) 

• TMS380 IBM Token-Ring Network Design Workshop (RTCWS-380LAN1) 

Workshops in development include: 

• TMS320C5X Digital Signal Processor (DSP) Design Workshop 

• TMS34020 Graphics System Processor Design Workshop 

• Applications in C 

TMS320 Digital Signal Processor Design Workshops 
(RTCWS-320DSP1,RTCWS-320DSP2,RTCWS-320DSP3) 

The established leader in digital signal processing, TI offers a complete family of compatible DSPs. The three­
day TMS320CIX workshop (RTCWS-320DSP1) is an excellent introductory course for first-time TMS320 
users. The intensive three-day TMS320C2X workshop (RTCWS-320DSP2) is for advanced applications using 

(") the TMS320C2X "second generation" digital signal processor. The three-day TMS320C3X workshop 
; (RTCWS-320DSP3) introduces the powerful third-generation digital signal processor. 
S' i All three workshops are practical design courses which allow the student to practice what he or she learns. 
c;, Workshops in development include TMS320C4X and TMS320C5X, available second half 1990; Graphics 
C 34020, second quarter 1990; Token Ring 380 update covering second generation LAN, second quarter 1990. 
"0 
"0 3. TIASIC Standard Cell Advanced Course 
c» TIASIC Gate Array Advanced Course 
= Q. Digital logic design engineers can easily make the transition to gate array and/or standard cell IC design at TI's 
~ one-day ASIC workshops. They will be taught by experienced ASIC design engineers from RTC design sites, 
i and will gain a detailed understanding of the overall ASIC design flow. The course is valuable whether the 
it customer intends to use RTC design services or else his or her own in-house design team. 

~ TMS34010 Graphics System Processor Design (RTCWS-340GSP1) .. 
3 This three and one-half day workshop will enable the design engineer to get the most out of the powerful new 
a TMS34010 Graphics System Processor (GSP), by accelerating the learning curve and speeding the design and 
g" delivery of a TMS34010-based product. The student will learn how to use the TMS34010, either alone or as a 

system building block, by the use of numerous design techniques commonly used in the application of bit­
~ mapped graphics . 

.aI TMS370 Configurable Microcontroller Design Workshop (RTCWS-370MICRO) 

This 3-day workshop will provide you a thorough hands-on introduction to the TMS370 family of micro­
controllers. The TMS370 family is the first family of configurable microcontrollers. In addition to high­
performance architecture, the TMS370 family includes peripheral features such as A/D, serial ports, timers, 
and EEPROMs. 
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IBM Token-Ring Network Design Workshop (RTCWS-380LAN2) 

In this three-day workshop, the student learns how to design the IBM Token-Ring Network into his or her end 
equipment using the second generation TI TMS380 Token-Ring LAN chipset, the only complete LAN 
connection solution compatible with the IBM Token-Ring Network and the IEEE 802.5 specification. During 
the workshop, the design engineer will learn how to use the TMS380 chipset with popular 16- and 32-bit 
microprocessors, backplane buses, and operating systems, as well as IBM-compatible LLC. 

ENROLLMENT AND ADDITIONAL INFORMATION 

To enroll in a workshop or for more information, in the US or Canada call Technical Training Central 
Registration 

1-800-336-5236, extension 3904 
1-214-917-3894 

Workshop enrollment is normally limited to 12 per class. To reserve space in a workshop, we recommend that 
you sign up at least four weeks in advance. 
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Semiconductor Literature 

SEMICONDUCTOR LITERATURE 

Technical literature is available for the products and services listed in the Master Selection Guide. TI's 
semiconductor literature is identified by a seven- or eight-character product source code consisting of four 
alpha characters, three numeric characters, and a revision letter if applicable. The fourth alpha character 
designates a particular document as follows: 

CODES 
A 
B 
C 
D 
S 
T 
U 
Z 

DESCRIPTION 
Application Notes, Briefs, Reports 
Brochures 
Catalogs, Master Selection Guide 
Data Books 
Data Sheets, Data Manuals on Single Products 
Direct Mail Materials 
Owner's Manuals, Software Manuals, User's Guides 
Other 

As an example, literature code SDLDOOI identifies a data book; code SLNAOOl, an application report; and 
n SPVB061, a brochure. 
c 

g For your ordering convenience, a list of available data sheets is provided; semiconductor books, including 
i application notes, data books and user's guides, are briefly described . .. 
en 
c 
"C 
"C o 
~ 
I» 
::::s 
c. 
C) 
(1) 
::::s 
(1) 
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:;-
0' .. 
3 
a o· 
::::s 

11-6 



Semiconductor Literature 

DATA SHEET I OTHER LITERATURE ORDER FORM 

Name 

Title 

Company 

Address & MIS 

City I I I State LU Zip I I-I 

Phone ~~_I Extension I I 

SSY18FMS700C 
Please select any combination up to 10 free pieces from the data sheets and other literature listed below. You will only receive the first 10 
selections if you exceed the 10 piece limit. 

Data Sheets: 

o SCASOO5A o SCSSOO6A o SDAS118 o SDISOO8A o SLOS028 

o SCAS012A o SCSSOO8 o SDAS119 o SDZSOO1A o SLOS039 
C 
0 

o SCAS029 o SCTS021 o SDAS120A o SDZSOO2A o SLOS041 
'';:: 
co 

o SCAS031A o SCTS022 o SDAS126 o SDZSOO3 o SMMS108 E 
~ 

o SCAS032 o SCTS026 o SDAS127 o SLLS027A o SMMS109 0 ... 
o SCAS033 o SDASOO6A o SDAS130 o SLLS028A o SMMS408 

.E 
C6 o SCAS034 o SDAS040A o SDAS131 DSLLS030 o SMMS409 ~ 
(1) 

o SCAS035 o SDAS102A o SDAS137 o SLLS031 o SMSS2568 C 
(1) 

o SCAS039 o SDAS103 o SDAS138 o SLLS033 o SMSS2648 ~ 
"C o SCAS040 o SDAS104 o SDAS140 o SLLS037A o SMSS456 C 

CO o SCAS041 o SDAS105 o SDAS141 o SLLS040A o SMSS457 ~ 
OSCAS042 o SDAS106 o SDAS1448 o SLLS043 o SMSS707 0 

Co 
OSCAS044 o SDAS107 o SDAS149 o SLLS044 o SMSS.708 Co 

::::J 
o SCAS045 o SDAS108 o SDAS150 o SLLS045 o SMSS787A en 

~ 

o SCAS046 o SDAS1098 o SDAS151 o SLLS046 o SMSS7888 
(1) 

E o SCAS047 o SDAS111 o SDAS152 o SLLS048A o SMSS789A 0 
~ 

o SCAS048 o SDAS112 o SDAS154 o SLLS054 o SMSS828 en 
::::J 

o SC8S037 o SDAS113 o SDAS158 o SLNS025 o SMVS0118 
(.) 

o SCCSOO2A o SDAS116 o SDAS162 o SLOS024A o SMVS121 

o SCCSOO58 o SDAS117 o SDISOO6A o SLOS027 o SMVS251E 

(over) 

Return to: Texas Instruments Literature Response Center, P.O. Box 809066, Dallas, TX 75380-9066 
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Data Sheets (Continued): 

o SPNS010A 0 SPNS014 

o SPNS012A 
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Semiconductor Literature 

SEMICONDUCTOR BOOK DESCRIPTIONS 

Advanced CMOS Logic Designer's Handbook-1988 296 Pages SCAAOOlA 
A reference guide that spells out the technical issues confronting advanced logic design engineers and 
describes the methods for handling the issues. Provides an overview of TI's EPIC(TM) Advanced CMOS 
Logic (ACL) family, its characterization and specifications, and the very important issue of simultaneous 
switching, which, if not treated correctly, can result in unreliable systems operation. PC board and 
system-level design considerations are included. 

Advanced CMOS Logic Data Book -1988 300 Pages SCADOOIA 
Detailed specifications and applications information on the TI family of I-J.1m EPIC Advanced CMOS 
Logic devices. ACL offers less than 3 ns propagation delays at CMOS power dissipation, yet has 24 rnA 
drive capability. Product selection guide and alphanumeric index are included. 

BiCMOS Bus Interface Logic Data Book -1989 200 Pages SCBDOOlA 
This book contains detailed specifications and applications information on the TI family of BiCMOS 
logic devices. These devices combine the speed and power of advanced bipolar devices with the low 
power consumption of CMOS products. The document includes numerical and functional indexes, as 
well as device ordering information and mechanical data. 

High-Speed CMOS Logic Data Book -1989 800 Pages SCLDOOIC c 
Detailed specifications and application information on the TI family of High-Speed CMOS (HCMOS) 0 

Logic devices. Includes product selection guide, glossary and alphanumeric index. 'i; 
E 
"-

SN74ACT8800 Family Data Manual-1989 734 Pages SCSS006B ~ 
.5 Presents technical information on the SN74ACT8800 family of 32-bit processor "building block" 

circuits. Includes specifications and operational information on the following high-performance ~ 
CI) 

Advanced CMOS devices: 16-bit microsequencer, 32-bit registered ALU, 32-bit x 32-bit multiplier/ c 
(1) 

accumulator, 64-bit floating-point processor, 64-bit floating-point/integer processor, and digital crossbar (!' 

switch. "C 
C 
co 

8800 Software Development Board User's Guide - 989 200 Pages SCSU003 1:: 
o This document describes the operation and use of the 8800 Software Development Board Co 

(SN74SDB8800 SDB). The 8800 SDB allows users to evaluate performance and write microprograms g­
for several SN74ACT8800 family building blocks using a range of software development tools. By using ~ 
the SDB, microcode can be developed earlier in a system's design cycle, so that code development CI) 

parallels, rather than follows, prototype design. Prebuilt microcode definition files are provided to § 
facilitate initial code development. t) 

:::::I 
(.) 

Telecommunications Circuits Data Book -1988 464 Pages SCTDOOIA 
Detailed specifications and applications information on the TI family of telecommunications products. III 
This includes switching and transmission, codecs, filters, combos, FSK modems, subscriber line control, 
subscriber products, silicon-gate expanded temperature range and surface-mount devices. Includes 
product selection guide, glossary and alphanumeric index. 

NOTE: It is our policy to substitute the latest available edition. 
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AlS/ AS logic Data Book -1986 1100 Pages SDADOOm 
Detailed specifications and applications information on the TI family of Advanced Low-Power Schottky 
(ALS) and Advanced Schottky (AS) logic devices. Includes a functional index of all TI bipolar digital 
devices. 

SN54n4F logic Data Book -1989 281 Pages SDFDOOlA 
Detailed specifications and application information on the TI family of SN54F/SN74F TTL logic devices. 
The logic symbols are in accordance with IEEE and IEC standards. 

TTL Data Book -1988 1246 Pages SDLDOOIA 
Detailed specifications and application information on the TI family of Low-power Schottky (LS), 
Schottky (S) and standard TTL logic devices. 

Military Products Designer's Reference Guide-1990 1200 Pages SGYZOOIC 
This guide provides data on the complete line of TI Military Semiconductor Products. It contains a 
discussion and product spectrum of Military logic/programmable logic, linear interface, MOS memory 
and LSI, bipolar LSI, Opto, Military ASIC, and system level and space products. In addition, European 
Military and Space specifications plus mechanical data are also reviewed. 

linear Circuits, Volume 1: Amplifiers, Comparators, 
and Special Functions -1989 1344 Pages SLYD003 

g Detailed specifications on operational amplifiers, voltage comparators, current mirrors, sonar circuits, 
g disk controllers, timers, amplifiers, and special functions. Includes LinCMOS (TM) functions. Contains 
3 product guide, interchangeability guide, glossary and alphanumeric index. 
C'D .. 
C/) linear Circuits, Volume 2: Data Acquisition and Conversion-1989 494 Pages SLYD0004 
-6 Detailed specifications on data-acquisition devices, A/D converters, and switches. Includes LinCMOS 
-g (TM) functions. Contains product guide, interchangeability guide, glossary and alphanumeric index. 
;::a. 

~ linear Circuits, Volume 3: Voltage Regulators and 
~ Supervisors -1989 580 Pages SLYD005 
C'D Detailed specifications on voltage regulators, voltage references, supply supervisors, voltage converters, 
; and 224 pages of detailed applications. Includes LinCMOS (TM) functions. Contains product guide, 
i. interchangeability guide, glossary and alphanumeric index. 

:r 
0' Interface Circuits Data Book -1987 1300 Pages SLYD002 .. 
3 
a s· 
::::J 

Detailed specifications on display drivers, line driver/receivers, peripheral drivers/actuators, and memory 
interface, data acquisition, and speech synthesis circuits. Includes cross reference guides, power derating 
curves, and explanation of logic symbols. 

MOS Memory Data Book -1988 804 Pages SMYD008 
~ Detailed specifications information on Dynamic RAMs (DRAMs). Single In-line Package (SIP) DRAM 
.aI Modules, CMOS and NMOS EPROMs, One-Time Programmable CMOS PROMs, and CMOS 

EEPROMs. Contains military specifications for the DRAM product line. Includes reference and selection 
guides, alternative source directories, glossary, alphanumeric index, and IC line-up chart. Also, includes 
chapters on quality and reliability, applications information, logic symbols and ESD guidelines. 

NOTE: It is our policy to substitute the latest available edition. 
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TMS7000 Family Data Manual-1989 560 Pages SPNDOOIC 
Describes the architecture, the on-chip peripheral functions and the instruction set of the TMS7000 
Family of NMOS and CMOS 8-bit microcomputers. Contains the assembly language user's guide, data 
sheets and application notes. 

Optoelectronics and Image-Sensor Data Book -1987 480 Pages SOYD002A 
Detailed specifications on CCD image sensors, optocouplers/optoisolators, intelligent displays, and 
infrared-emitting diodes and phototransistors. Includes quality/reliability and applications notes, 
mechanical information on each device, alphanumeric index, reference guides, interchangeability guide, 
and glossary. 

TMS370 Family Data Manual-1988 480 Pages SPNS0l4A 
Provides details on implementing a design by using a TMS370 8-bit configurable microcontroller. Topics 
include architecture, electrical specifications, instruction set, design aids and development support tools. 

TMS34061 User's Guide-1986 218 Pages SPPU0l4A 
A detailed description of the TMS34061 Video System Controller's architecture and specifications. 
Includes application solutions. 

TMS34070 User's Guide -1986 98 Pages SPPU0l6A 
Detailed description of the TMS34070 Color Palette's architecture and specifications. Includes applica­
tion solutions. 

c 
o 

'+i 
co 

Color Graphics Controller Board User's Guide-1986 50 Pages SPPU0l9A E 
Detailed description of the installation and operation of the PC-compatible TMS34061134070 Color J2 
Graphics Controller Board. Includes theory of operation, how to program, PAL equations and .E 
schematics. ~ 

Q) 
c 

DSP Primer -1988 80 Pages SPRA015B ~ 
This primer contains an orderly, logical, and simplified discussion of the DSP concept. Includes "C 

information on DSP solutions that TI has developed in response to design opportunities, a guideline for ~ 
determining which TI products are best suited to particular applications, and development support t! 
available through TI. &. 

c. 
::::J 

Digital Signal Processing Applications with the TMS320 Family, en 
Vol 1-1986 724 Pages SPRA012A a> 

Twenty-four detailed application reports containing the theory, implementation and TMS320 source code § 
for the application. Common DSP routines such as FIRs, IIRs AND FFfs are covered as well as telecom t) 
and computer specific applications such as echo cancellation, encryption, ADPCM, speed coding, 8 
DTMF, graphics, digital control and others. 

Digital Signal Processing Applications with the TMS320 Family, III 
Vol 2 -1990 650 Pages SPRA016 

Eleven detailed application reports. Includes DSP interface and algorithm debug techniques, as well as 
data communications, telecommunictions, and digital control applications for the TMS320 Family. 

NOTE: It is our policy to substitute the latest available edition. 
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Digital Signal Processing Applications with the TMS320 Family, 
Vol 3 -1990 650 Pages SPRA017 

Ten detailed application reports. This volume focuses on applications using the TMS32030, such as 
implementation of FFf, DCT and other transforms, double-length floating-point arithmetic, floating­
point format converter, implementation of a CELP speech coder, a 3-D graphics system, and others. 

proLogic Compiler User Guide -1990 117 Pages SRPUOOI 
This guide contains a detailed description of Programmable Logic Device (PLD) Design software. This 
proLogic and your PC allow you to configure TI PLDs into customized devices meeting your high 
performance design requirements. Software discs are attached to the back cover of the book. 

TMS320 Family Simulator User's Guide-1988 200 Pages SPRU009B 
This user's guide is a reference for development engineers and students utilizing the TMS320CIX and 
TMS320C2X simulators. Information on installation procedures, simulator commands and simulator 
stop codes is included. Debugging examples for three variations of the simulator are demonstrated. These 
examples show how to find and correct program errors in the software debug stage of development. 

TMS320 Family Development Support Reference Guide-1989 351 Pages SPRUOllA 
This guide contains a detailed description of the development support available for the TMS320 Family of 
DSPs, including TI software and hardware development tools, hands-on seminars and workshops, 
technical documentation, TI's University Program, and support available through TMS320 third parties 
and consultants. 

g 
3 TMS320 1st Generation User's Guide-1989 400 Pages SPRU013B 
~ A useful reference for all the first-generation devices of the TMS320 Family - the TMS32010 (NMOS) 
(f) 
C 
"C 
"C 
o 
;:l. 
Q) 
:::s 

and TMS320ClO/C15/E15/C17/E17 (CMOS). The TMS320 Family has now expanded into five genera-
tions of processors. This guide covers the first generation giving readers in-depth information on device 
architecture, specifications (data sheet), pinouts, assembly language instruction set, and hardware/ 
software applications. 

~ TMS320 2nd Generation User's Guide-1989 500 Pages SPRU014A 
CD Designed to assist hardware/software engineers in application development, this guide covers the 
~ TMS320C25 (CMOS) and TMS32020 (NMOS) devices. It provides information regarding the high-.. 
!. performance, versatility, and specialized device features used in a variety of sophisticated Digital Si~nal 
S- Processor (DSP) applications. This guide covers second generation devices and gives readers in-depth 
§' information on device architecture, specifications (data sheets), pinouts, assembly language instruction 
3 set and hardware/software applications. 
a 
g' TMS320C1XfTMS320C2X Assembly Language Tools 

User's Guide-1989' 248 Pages SPRU018A 
Designed to aid software development using revisions 5.0 and higher of the TMS320 assembly language 
tools, this guide contains detailed descriptions of the assemblerllinker including how to invoke the 
assembler, assembler directives, macro directives, creating macros, invoking the archiver, linker opera­
tions and the object fIle format converter. Common Object File Format (COFF) is discussed and sample 
linker command fIles are provided. Also see SPRU025. 

NOTE: It is our policy to substitute the latest available edition. 
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TMS320C25 C Compiler Reference Guide-1990 160 Pages SPRU024A 
This guide provides detailed information for software development using the TMS320C25 C Compiler­
a full implementation of the standard Kernighan and Ritchie C. Topics include compiler operation, a 
description of the TMS320C25 C language, technical information related to the runtime environment 
and information on the runtime-support functions provided. A list of standard preprocessor directives is 
included as an appendix. 

Third Generation TMS320 User's Guide-1988 625 Pages SPRU031A 
This guide describes the most advanced generation of the TMS320 Family. It contains information for 
designers of high-performance DSP applications, numeric computation intensive applications, and 
mUltiprocessing systems. This guide covers device architecture, electrical and timing specifications, pin­
outs, the assembly language instruction set and hardware/software applications. 

TMS320C14fTMS320E14 User's Guide-1989 406 Pages SPRU032A 
This guide describes the TMS320C14, a first generation spin-off of the TMS320 family, which provides 
the high performance of a DSP with the on-chip peripherals of a microcontroller. Specific information is 
included for designers of control application. This guide provides device architecture, timing and 
electrical specifications, pin-outs, the assembly language instruction set and hardware/software 
applications. 

TMS320C30 C Compiler Reference Guide-1989 180 Pages SPRU034A c 
Designed to assist in software development using the TMS320C30 C Compiler for the high-performance 0 

TMS320C3X family. This guide includes information on compiler operation, the TMS320C30 C ~ 
language, runtime-support functions, and the runtime environment. The TMS320C30 C Compiler is a E 
full implementation of the standard Kernighan and Ritchie C. ~ 

.E 
TMS320C3X Assembly Language Tools User's Guide -1989 248 Pages SPRU035A 

Designed to aid software development using the assembly language tools for the high-performance 
TMS320C3X family, this guide provides information on invoking the tools, assembler directive functions, 
macro directives, creating macros, archiver operations and linker functionality. The object fIle format 
converter is described and a detailed linker example is presented. 

~ 
Q) 
c 
Q) 

C) 
"ts 
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TMS34010 Application Guide-1988 170 Pages 
~ 

SPVA007A 8. 
This document contains TMS34010 hardware and software design examples. The following designs are §-
discussed: minimum-chip graphics systems; 34010 to host interface; 34010 to DRAM interface; EGA and (J) .. 
VGA compatibility; Bresenham line algorithm; conic spline algorithms; compiler and applications E 
oriented benchmarks. 0 

t) 
TMS340 Family Third Party Guide - 2Q 1990 100 Pages SPVB066C 8 

The TMS340 Family Third Party Guide satisfies a growing demand for information about products using 
TMS340 Graphics Family Products. Many companies participated with descriptions about their PC add-III 
in boards, electronic publishing systems, image processing systems, TIGA-compatible software, and 
many other applications. 

NOTE: It is our policy to substitute the latest available edition. 
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TMS34010 User's Guide -1989 600 Pages SPVUOOlA 
Provides a detailed description of the TMS34010 Graphics System Processor. Topics include the 
TMS34010 architecture, memory organization, instruction set and specifications. This manual is indis­
pensable for evaluating or designing with the TMS34010. 

TMS34010 Software Development Board User's Guide-1987 224 Pages SPVU002A 
Describes the installation and operation of the TMS34010 Software Development Board. The commands 
and syntax for the user interface debugger are discussed in detail. 

TMS34010 Software Development Board Schematics -1987 10 Pages SPVU003 
A complete set of schematics for the TMS34010 Software Development Board. Includes definition of 
components; external connections; CPU section; address decoder and RAS controller; local RAM; 
display memory; jumper interconnections; and serial communications. 

TMS34010 Assembly Language Tools User's Guide -1988 358 Pages SPVU004A 
Describes the operation of the TMS34010 Assembler Package. Included are details of the macro­
assembler, archiver, linker, ROM utility, and software simulator. 

TMS34010 Math/Graphics Function Library User's Guide-1988 208 Pages SPVU006 
Describes the operation of the 34010 Math/Graphics Function Library. Detailed descriptions and 
examples are given for over 140 commonly used graphics drawing functions and transcendental math 
operations. 

~ TMS34010 Font Library User's Guide -1987 72 Pages SPVU007 
~ Describes the TMS34010 Font Library. Includes ASCII representations of each font character along with 
tJ) printed examples. 
c 
"C -g TIGA-340 User's Guide -1989 100 Pages SPVU015A 
::l Provides detailed information on installation, programming and porting the Texas Instruments Graphics 
! Architecture (TIGA) Interface. TIGA primitives, functions, and data structures are discussed. Applica-
Q. tion examples are provided. 
C) 
CD 
; TMS34020 User's Guide -1989 425 Pages SPVU019 
D1 Provides a detailed description of the next generation graphics system processor, the 34020. Topics = include the TMS34020 architecture, memory organization, instruction set and specifications. This a. o manual is indispensable for evaluating the 34020 or using it in designs . .. 
i TMS340 Family Code Generator Tools User's Guide-1Q 1990 275 Pages SPVU020 
S' Provides detailed information on the set of software tools designed to support both the 34010 and the 
:1 34020 graphics processors. Installation and operation of the C-compiler, assembler and linker are 

discussed. 

NOTE: It is our policy to substitute the latest available edition. 
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TMS380 Adapter Chipset User's Guide-1988 648 Pages SPWXOOS 
Information about the TMS3S0 LAN (Local Area Network) Adapter Chipset used for the IEEES02.S­
compatible 4-Mbps IBM (R) Token-Ring Network (TM). Included are: an introduction to the Token-Ring 
architecture and the 4-Mbps TMS3S0 chipset, application examples, details on adapter communication 
services, adapter design information, component specification data sheets, LLC system software inter­
face, adapter debug software, ring interface layout guidelines and bridge application. The guide for the 
16-Mbps TMS3S0 chipset will be available in the second quarter of 1990. 

TGC100 Series 1.2 Micron CMOS Gate Array Data Manual-1989 608 Pages SRGS007 
Detailed specifications on the 1.2 micron TOCIOO Family. Includes over 290 macro functions, alpha­
numeric and functional indexes, mechanical data, definitions and ratings, and a library summary. 

Programmable Logic Data Book -1990 714 Pages SRPDOOI 
Detailed specifications and applications information on the TI family of bipolar and CMOS programm­
able logic devices. Includes existing and future products including standard PAL (R) circuits, EPLDs, and 
SOO MHz programmable state machines. 

TSC500 Series 1.2 Micron CMOS Standard Cells Data Manual-1989 1360 Pages SRSS034 
Detailed specifications on the 1. 2 micron TSCSOO family of over 44S00 standard cells that include high­
performance memory, register files, and JTAO-compatible SCOPE (TM) cells. The manual includes 
mechanical data, functional and alphanumeric indexes, definitions and ratings, a library summary, and c 
individual data sheets. SCOPE is a TI trademark. 0 

PAL is a registered trademark of Monolithic Memories Incorporated. 
EPIC, LinCMOS, and SystemCeII are trademarks of Texas Instruments Incorporated. 

NOTE: It is our policy to substitute the latest available edition. 
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SEMICONDUCTOR BOOK ORDER FORM 

Send check, money order or 
company purchase order to: 

Ship to: 

Texas Instruments Incorporated 
Data Book Marketing 
P.O. Box 117692 
Carrollton, TX 75011-7692 

Prepaid Orders: must include sales tax* 
and $1.25 per book for shipping and 
handling. 

Purchase Order Terms: $100.00 minimum 
order, net 30 days, FOB Dallas, TX. 
Shipping and taxes* will be added to 
invoice. 

*State and local taxes required from all 
states except AK, DE, MT and OR. 

BOOK TITLES 

Advanced CMOS Logic Designer's Handbook -1988 

Advanced CMOS Logic Data Book -1988 

BiCMOS Bus Interface Logic-Data Book - 1989 

High-Speed CMOS Logic Data Book - 1989 

SN74ACT8800 Family Data Manual-1989 

Name ______________________________________________ __ 

Company ____________________________________________ _ 

Address __________________________________________ ___ 

City ___________ State ___ Zip ___________ _ 

Phone( ______ ~-------------------------------

BOOK NO. QUANTITY UNIT PRICE EXTENDED AMOUNT 

SCAA001A $11.95 $ 

SCAD001A 11.95 

SCBD001A 7.85 

SCLD001C 11.75 

SCSS006B 11.95 

8800 Software Development Board User's Guide -1989 SCSU003 7.85 

Telecommunications Circuits Data Book - 1988 SCTD001A 15.95 

ALS/AS Logic Data Book-1986 SDAD001B 29.95 

SN54n4F Logic Data Book - 1989 SDFD001A 11.95 

TTL Data Book - 1988 SDLD001A 17.95 

Military Products Designer's Reference Guide - 1990 SGYZ001C 31.75 

Linear Circuits, Vol 1 - 1989 SLYDOO3 32.95 

Linear Circuits, Vol 2 - 1989 SLYDOO4 15.95 

Linear Circuits, Vol 3 - 1989 SLYD005 16.95 

Interface Circuits Data Book - 1987 SLYD002 32.95 

MOS Memory Data Book - 1988 SMYD008 25.55 

TMS7000 Family Data Manual- 1989 SND001C 19.95 

Optoelectronics and Image-Sensor Data Book - 1987 SOYDOO2A 15.50 

TMS370 Family Data Manual-1988 SPNS014A 15.50 

TMS34061 User's Guide -1986 SPPU014A 11.95 

TMS34070 User's Guide -1986 SPPU016A 11.95 

Color Graphics Controller Board User's Guide -1986 SPPU019A 14.95 

DSP Primer - 1988 SPRA015B 4.95 

DSP Applications with the TMS320 Family, Vol 1 - 1986 SPRA012A 34.95 

DSP Applications with the TMS320 Family, Vol 2 - 1990 SPRA016 29.95 
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BOOK TITLES BOOK NO. QUANTITY UNIT PRICE 

DSP Applications with the TMS320 Family, Vol 3 - 1990 SPRA017 29.95 

proLogic Compiler Users Guide -1990 SRPU001 11.95 

TMS320 Family Simulator User's Guide -1988 SPRU009B 7.85 

TMS320 Family Development Support Reference Guide -1989 SPRU011A 12.65 

TMS320 1 st Generation User's Guide - 1989 SPRU013B 13.75 

TMS320 2nd Generation User's Guide - 1989 SPRU014A 14.95 

TMS320C1X12X Assembly Language Tools User's Guide -1989 SPRU018A 9.95 

TMS320C25 C Compiler Reference Guide - 1990 SPRU024A 8.75 

Third Generation TMS320 User's Guide -1988 SPRU031A 19.95 

TMS320C14fTMS320E14 User's Guide -1989 SPRU032A 15.95 

TMS320C30 C Compiler Reference Guide - 1989 SPRU034A 8.95 

TMS320C3X Assembly Language Tools User's Guide -1989 SPRU035A 9.95 

TMS34010 Application Guide -1988 SPVA007A 14.95 

TMS340 Family Third Party Guide - 2Q 1990 SPVB066C 7.85 

TMS34010 User's Guide -1989 SPVU001A 18.75 

TMS34010 Software Development Board User's Guide -1987 SPVU002A 19.95 

TMS34010 Software Development Board Schematics - 1987 SPVU003 4.95 

TMS34010 Assembly Language Tools User's Guide -1988 SPVU004A 19.95 

TMS34010 Graphics Function Library User's Guide -1988 SPVU006 14.95 

TMS34010 Font Library User's Guide -1987 SPVU007 9.95 

TIGA-340 User's Guide -1989 SPVU015A 11.95 

TMS34020 User's Guide - 1989 SPVU019 17.55 

TMS340 Code Generator Tools User's Guide - 1 Q 1990 SPVU020 13.25 

TMS380 Adapter Chipset User's Guide -1988 SPWX005 18.45 

TGC100 Ser. 1.2 um CMOS Gate Array Data Manual- 1989 SRGS007 18.45 

Programmable Logic Data Book -1990 SRPD001 22.85 

TSC500 Ser. 1.2 um CMOS Standard Cells Data Manual - 1989 SRSS034 32.65 

ENTER TOTAL QUANTITY: _____ AMOUNT 

ADD SALES TAX 

ADD $1.25 PER BOOK FOR SHIPPING AND HANDLING 

ENCLOSE CHECK OR MONEY ORDER FOR TOTAL 

Prices effective January 1, 1990. Subject to change without notice. 
It is our policy to substitute the latest available edition. 
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General Information 

GENERAL INFORMATION 
Packages offered by Texas Instruments are designed to meet the most efficient and cost effective method of 
meeting customer requirements and today's high-density packaging needs. 

During the last decade, TI has produced one of the largest Ie socket families. TI's sockets include every type 
and size socket in common use today and are available in a wide choice of contact materials and designs. 

As a major manufacturer of surface mount components, TI is committed to help customers make the transition 
to surface mount as eady and economical as possible. 

c 
o 

'+:; 
ca 
E 
~ 

.E 

.E 
"! 
Q) 
c 
Q) 

(!' 
"C 
C 
ca 
1:: 
o 
C­
o. 
:::J en 
~ 
Q) 

E o 
1;) 
:::J 

(.) 

III 

11-19 



Packaging Overview 

PACKAGING OVERVIEW 

Texas Instruments integrates the design of semiconductor components and packaging to satisfy the increasing 
demands for enhanced performance in high-density applications. To optimize the value customers receive 
from its components, TI continues to be a leader in semiconductor packaging technology. The packaging 
options for standard TI IC products are explained in this section. Semicustom Gate Arrays and Standard Cells 
packaging options are covered in Section 2 and are not included here. 

Texas Instruments offers a variety of through-hole and surface-mount packages. Nearly all logic, interface, 
linear, military, and memory components are assembled in package options that support both assembly 
methods. Plastic, ceramic, and metal packages are all used to optimize the performance of the mounted 
circuit. Industry-standard dimensions and pin configurations are applied except where otherwise specified. 
Eight categories of packages used with TI standard semiconductor devices are described in the following 
pages. Examples of each are also shown. 

The package designation of an integrated circuit is embedded in the part's nomenclature. Generally the suffix 
identifies the type of package. These one- and two-character package identifiers are described in the following 
table. This table also references a specific package category for each identifier. 

An exception to the assignment of package identifiers is found in EPLD part numbers on pages 2-6 and 2-9. 
(") The Altera part numbering is used rather than the TI package identifiers. The following chart explains the 
c unique identifiers used with these second-sourced components. 
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D Ceramic dual-in-line package with window 
J Ceramic leaded chip carrier with window 
L Plastic leaded chip carrier 
P Plastic dual-in-line package 



CODE TYPE 

0 Small Outline 
DH Small Outline 
OJ Small Outline 
OK Small Outline 
OM Small Outline 
ON Small Outline 
OW Small Outline 

FD Chip Carrier, Leadless 
FE Chip Carrier, Leadless 
FG Chip Carrier, Leadless 
FJ Chip Carrier, Leaded 
FK Chip Carrier, Leadless 
FM Chip Carrier, Leaded 
FN Chip Carrier, Leaded 
Fa Chip Carrier, Leadless 
FT Flatpack 
FV Chip Carrier, Leadless 
FZ Chip Carrier, Leaded 

GA Grid-Array 
GB Grid-Array 

HA Flatpack 
HJ Small Outline 
HK Flatpack 

J In-Line, Dual 
JD In-Line, Dual 
JG In-Line, Dual 
JL In-Line, Dual 
JT In-Line, Dual 
JW In-Line, Dual 

KC Flange Mount 
KH Flange Mount 
KJ Flange Mount 
KV Flange Mount 

L Cylinder or Can 
LD Cylinder or Can 
LP Cylinder or Can 
LU Cylinder or Can 

N In-Line, Dual 
NE In-Line, Dual 
NT In-Line, Dual 
NW In-Line, Dual 

P In-Line, Dual 

SO In-Line, Single 

U Flatpack 

W Flatpack 
WA Flatpack 
WC Flatpack 

PACKAGE DESIGNATIONS 

DESCRIPTION 

Plastic, Standard Body 
Plastic, 28-Pin, 450-mil Width 
Plastic, J-Lead, 6 Center Positions Unused, 300-mil Width 
Plastic, 32-Pin, 525-mil Width 
Plastic, J-Lead, 6 Center Positions Unused, 350-mil Width 
Plastic, Thin SOJ 
Plastic, Wide Body 

Ceramic, Square, 3-Layer, Non-JEDEC Pinouts 
Ceramic, Rectangular, 3-Layer 
Ceramic, Rectangular 
Ceramic, Square 
Ceramic, Square, 1-Layer, JEDEC Pinouts 
Plastic, Rectangular 
Plastic, Square 
Ceramic, Rectangular, 6 Center Positions Unused, 300-mil Width 
Plastic 
Ceramic, Long Rectangular 
Ceramic, Square, Windowed 

Ceramic, Cavity-Down 
Ceramic, Cavity-Up 

Ceramic, auadriform 
Ceramic, J-Lead, 6 Center Positions Unused 
Ceramic, Brazed Lead 

Ceramic, Ceramic Cap 
Ceramic, Metal Lid, Side-Braze 
Ceramic, Ceramic Cap, 8-Pin 
Ceramic, Ceramic Cap, Windowed 
Ceramic, 300-mil Width 
Ceramic, 600-mil Width 

Plastic, Leads Straight 
Plastic, Leads Bent Down 
Metal Can, Similar to TO-3, 4-Terminals 
Plastic, Leads Bent Up 

Metal Can 
Metal Can, 200-mil Pin Circle 
Plastic, Cylindrical with Flat Side 
Plastic, Square 

Plastic, Standard Body 
Plastic, Standard Body, Internal Tabs 
Plastic, 300-mil Width 
Plastic, SOO-mil Width 

Plastic, 8-Pin 

Plastic, Zig-zag In-line Package (ZIP) 

Ceramic, Glass Seal 

Ceramic Base and Cap 
Ceramic Base and Cap, Mini-Package, 14-Pin 
Ceramic Base and Cap, Mini-Package, 24-Pin 

Packaging Overview 
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Packaging Overview 

Chip Carrier 

A chip carrier is a low-profile package whose chip cavity or mounting area occupies a major fraction of the 
package area and whose connections, usually on all four sides of the package, consist of metal pad surface (on 
the leadless versions) or leads formed around the sides and under the package or out from the package (on 
leaded versions). 

NOTE: The body of the chip carrier, usually square or of low aspect ratio, is similar to that of a flatpack. 

Leaded 

The ceramic leaded chip-carrier package consists of a three-layer alumina ceramic case, a metal lid (gold­
plated kovar), and gold-tin-braze-attached lead frame. Hermetic sealing is accomplished with a gold-tin-solder 
braze. The lead material is Alloy 42 base with nickel followed by gold plating. The final lead finish is gold plate 
or tin-lead solder dip. The package is designed for direct PC board mounting by reflow soldering or socket 
mounting. The square I-formed ceramic chip-carrier package is used for microprocessor, display driver, and 
ASIC product families. 

The plastic leaded chip-carrier package consists of a circuit mounted on a lead frame and encapsulated within 
an electrically nonconductive plastic compound. The compound withstands soldering temperature with no 
deformation, and circuit performance characteristics remain stable when the devices are operated in high­
humidity conditions. The packages are intended for surface mounting. Leads require no additional cleaning or 

CO) processing when used in soldered assembly. 
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The leadless hermetically sealed chip-carrier packages has a three-layer ceramic base with a metal lid and 
braze seal. The package is intended for surface mounting on solder lands on 1.27-mm (O.OSO-inch) centers. 
Terminals require no additional cleaning or processing when used in soldered assembly. The rectangular 
leadless ceramic chip carrier is used for memory products. 

20-pin FK package 1S-pin FG package 
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Cylinder or Can 

These cylindrical packages look like a can or a top hat. They usually have terminals that exit on one end 
parallel to the central axis of the package and mount perpendicular to the seating plane. 

The hermetically sealed cylinder or can package consists of a welded metal base and cap with individual leads 
secured by an insulating glass sealant. The leads require no additional cleaning or processing when used is 
soldered assembly. 

The plastic cylinder or can package, such as the LP consists of a circuit mounted on a lead frame and 
encapsulated within a plastic compound. The compound will withstand soldering temperature with no 
deformation, and circuit performance characteristics remain stable when operated in high-humidity 
conditions. 

a-pin L package 3-pin LD package 3-pin lP package 

Flange Mount 

c 
o .+: 
C'O 
E 

This package has a flange-mounted heat sink that is an integral part of the package and provides mechanical 0 
mounting to a packaging interconnect structure or cold plate. It usually has terminals that exit from, or attach ~ 
to, any surface of the package in a variety of forms. co ... 

(1) 

The plastic flange-mount package, such as KC or KV, consists of a circuit mounted on a lead frame and ; 
encapsulated within a plastic compound. The compound will withstand soldering temperatures with no C!J 
deformation. Circuit performance characteristics will remain stable when operated under high humidity -g 
conditions. Hermetically sealed power packages consist of a nickel-plated steel base and can. ~ 

5-pin KC package 4-pin KJ package 15-pin KV package 
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Packaging Overview 

Flatpack 

The leads of this low-profile package project parallel to, and are designed primarily to be attached parallel to, 
the seating plane. 

NOTE 1: The body of the flatpack is similar to that of a chip carrier. 
NOTE 2: The leads typically originate from either two or four sides of the package. 

The flatpack is a hermetically sealed package that consists of an electrically nonconductive ceramic base and 
cap and a lead frame. Hermetic sealing is accomplished with glass. Tin-plated or tin-Iead-solder-dipped leads 
require no additional cleaning or processing when use in soldered assembly. 

i? 10-lead U package 24-pin W package 14-pin WA package 
~ 
o 

i Grid-Array ... 
en The terminals of this package are located on one surface in a matrix of at least three rows and three columns. c 

" -g The grid array is a hermetically sealed ceramic multilayer insertion-mount package with metal cap and gold-
~ plated pins. Selected leads are specially designed for low resistance and low inductance. The package is used 
~ for microprocessor and memory product families, as well as for military logic array designs that require a high 
~ I/O count. 
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68-pin GB package 
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Packaging Overview 

In-Line 

These rectangular packages have one row or two or more parallel rows of leads designed primarily for insertion 
mounting perpendicular to the seating plane. 

Dual 
The ceramic dual-in-line package, such as 1 or 1D, consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. 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. 

The letter 1 is used by itself, except for the 24-pin package, since only the 24-pin package is available in more 
than one row-spacing. Ifno second letter or row-spacing is specified, the package is assumed to have 15.24-mm 
(0.600- inch) row-spacing. 

The plastic dual-in-line package, such as NT, consists of a circuit mounted on a lead frame and encapsulated 
within an electrically nonconductive plastic compound. The compound will withstand soldering temperature 
with no deformation, and circuit performance characteristics will remain stable when operated under high­
humidity conditions. Once the leads are compressed and inserted, sufficient tension is provided to secure the 
package in the board during soldering. Leads require no additional cleaning or processing when used in 
soldered assemblies. 

14-pin J package 22-pin JO package 24-pin NT package 

Single 
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The single-in-line package consists of a circuit mounted on a lead frame and encapsulate within a plastic ~ 
compound. The compound withstands soldering temperature with no deformation, and circuit performance ; 
characteristics remain stable when operated under high humidity conditions. The SD single-in-line package E 
has zig-zag leads. . ~ 

16-pin SO package 
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Packaging Overview 

Small Outline 

The small-outline package is a low-profile rectangular or square-mount component package. Its chip (die) is 
bonded to an inner land contact area, primarily a lead-frame. External terminals exit parallel to the seating 
plane on opposite (dual or quad) sides of the molded, flat package. 

NOTE: The lead form is usually gull-wing but other lead forms are possible. 

The small-outline package consists of a circuit mounted on a lead frame and encapsulated within a plastic 
compound. This compound withstands soldering temperature with no deformation, and circuit performance 
characteristics remain stable when operated in high-humidity conditions. Leads require no additional cleaning 
or processing when used in soldered assembly. 

16-pin 0 package 20-pin OW package 20-pin OJ package 
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Ie Sockets 

ICSOCKETS 

INTRODUCTION 

Texas Instruments has developed solutions for today's high density packaging needs. The TI 
facility at Attleboro, Massachusetts (one of the world's largest suppliers of multimetal systems) 
provides leading-edge technology which, combined with reliable, high-volume, off-the-shelf 
interconnection products, allows TI to quickly meet volume commercial applications. 

During the last decade, TI has produced one ofthe largest IC socket families. TI's sockets include 
every type and size socket in common use today and are available in a wide choice of contact 
materials and designs. 

Our sockets are designed for: 

• easy and efficient hand assembly 
• compatibility with automatic assembly equipment 
• maximum performance and board density 

This section provides information on the following types of IC socket products. 

PRODUCTION SOCKETS 
Single-in-Line Packages 
Pin-Grid Arrays 
Dual In-Line 
Dual In-Line 0.070-inch spacing 
Quad In-Line 

BURN-IN/TEST SOCKETS 
Plastic Leaded Chip Carrier 
Pin Grid Array 
Small Outline 
Dual In-Line 
Dual In-Line 0.070-inch spacing 
Small Outline 
Quad 

Specially formulated alloys give the TI contact springs: 

• Low Contact Resistance 

TYPE 
SIP 
PGA 
DIP 
Shrink Pack 
QUIP 

TYPE 
PLCC 
PGA 
J Lead 
DIP 
Shrink Pack 
Flat Pack 
Flat Pack 

• High Contact Strength (to stand up to repetitive insertions and withdrawals) 
• High normal forces assure gas-tight reliability 
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A full line of reliable, readily available, low-cost interconnection systems means premium 
performance at an economical price. III 
Additional information on these and other TI products, including pricing and delivery quota-
tions, may be obtained from your nearest authorized TI Distributor, TI Sales Representative or: 

Texas Instruments Incorporated 
Connector Systems Department, MS 14-3 
Attleboro, Massachusetts 02703 

Telephone: (508) 699-5269 
TELEX: 92-7708 
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IC SOCKETS 
PLCC BURN-INITEST 

PRODUCT FEATURES 
Can be loaded by top actuated insertion or press-in 

insertion, either manually or automatically 
High reliability due to high pressure contact point 
Open body and high stand-off design provide high efficiency 

in heat dissipation 
High durability up to 10,000 cycles 
Compact design 

PERFORMANCE SPECIFICATIONS 

Mechanical 
Accommodates IC leads per specific IC device 
Recommended PCB thickness range: 0.062 in to 0.092 in 
Recommended PCB hole size range: 0.032 in to 0.042 in 
Durability: 10,000 cycles 10 mO max contact resistance 

change 
Insertion force: Zero g 
Withdrawal force: Zero gt 
Electrical 
Contact rating: 1 A per contact 
Contact resistance: 20 mO max initial 
Insulation resistance: 1000 MO per MIL-STD 202, 

Method 302, Condition B 
Dielectric withstanding voltage: 500 V ac rms per 

MIL-STD 202, Method 301 
Environmental 
Thermal shock: 100 cycles, - 25°C to + 150°C 
Temperature soak: 150 °C for 48 hours 
Operating temperature: - 40°C to + 150°C 

MATERIALS 
Body - UL TEM glass filled (UL 94 V-Oj 
Contact - copper alloy 
Plating t - overall gold plate 4 /Lin over min 70 /Lin 

nickel plating 

t After IC is unlocked from the socket 
tFor additional plating options contact factory 
For complete test report contact the factory 

PLCC BURN-IN/TEST SOCKETS CPJ SERIES 

1.27 (0.050) 

L 5.08 (0.200) 

12.90 (0.507)--1 

Dimensions in parentheses are inches 
Contact factory for detailed information 

PART NUMBER SYSTEM 

CPJ xx xx X xxx B 

ILL Number ~f contacts 

~t~h 0.050 

Contact finish 
33 = overall gold plate 

Material 
AA = copper alloy 

T( Burn·in PLCC series 

18 PIN FOOTPRINT SHOWN 

2.54 
(0.100) 

2.54 r1 
(0'100)~. 2.54 

(0.100) 

2.54 
(0100) 1.27 (~.050) 

5.08 (0.200) 

18.08 (0 712)--1 

SIZES: 18 PIN 
22 PIN 

PRODUCTION DATA documents cantlin information 
current as of publication date. Products conform to 
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PERFORMANCE SPECIFICATIONS t 

Mechanical 
Vibration: Mll-STD-202 
Durability: 30 cycles 

LEADLESS 

IC SOCKETS 
SINGLE-IN-LiNE PACKAGE SOCKETS 

SINGLE-IN-L1NE ~----i'" 
PACKAGE 
(SIP) MODULES 

Insertion force: Zero g 
Withdrawal force: Zero g; 
Contact (normal) force: 200 9 min 

HIGH TEMPERATURE 
MOLDED BODY 

Contact retention force: 2 Ibs per circuit min 
Electrical 
Contact rating: 1 A 
Contact resistance: 30 mO max initial 
Insulation resistance: 1000 MO at 500 dc 
Dielectric strength: 1500 V ac rms 
Capacitance: 2 pF max ZERO INSERTION FORCE, POLARIZINGI 

MOUNTING POST 
tValues may vary due to test sequence and SIP module 

HIGH NORMAL FORCE CONTACT 

configuration 
~ After module is unlocked from the receptacle 
For a complete test report, please contact factory 

Environmental 
(20 mO max contact resistance change after all tests) 
Operating and storage temperature: - 40°C to 100°C 
Humidity: MIL-STD 202, Method 106D, 10 days 
Temperature soak: 85°C for 160 hours 
Thermal Shock: 5 cycles, - 40 °C to 85°C per 

MIL-STD 202, Method 107E 

MATERIALS 
Body - PES polyether sulfone, glass filled, UL 94 V-O 
Contact - Beryllium copper C17000; phosphor bronze alloy 

CA510 
Contact finishes - Post plate min 200 l1in tin/lead over min 
50l1in nickel overall 
Post plate min 30 l1in hard gold over min 75 l1in nickel overall 

For additional plating options contact the factory. 

DUAL ROW VERTICAL 

Contact factory for detailed information 

PART NUMBER SYSTEM 

TS8X XX xx X -XX - xx 

I Lvariations 
00 - standard 
product 

Size 
(number of 
contacts per row) 

Housing material 
A - PES 

Contact base material/plating 
01 - C 1 7000/30 I'in gold 
02-CA510/30 I'in gold 
03-C17000/200 I'in tin/lead 
04-CA510/200 I'in tin/lead 

Configuration/row-to-row spaCing 
01-single row/N/A 
03-dual row/0.300 in 
04-dual row/0.400 in 
05-dual row/0.500 in 

Series number denotes 
0-0.100 in pitch, vertical mount 
1 -0.100 in pitch, low-profile (25°) mount 

Consult factory for availability of configurations, materials, and 
sizes. 

SINGLE ROW LOW PROFILE 

Dimensions in parentheses are in inches 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of TeXIs Instruments 
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CD .. 
CJ) 
C 
'C 
'C 
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~ 
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IC SOCKETS 
HIGH DENSITY PIN GRID ARRAY 

PERFORMANCE SPECIFICATIONS 

Mechanical 
Accommodates IC leads 0.015 in to 0.021 in diameter 
Recommended PCB thickness range: 0.062 in to 0.092 in 
Recommended PCB hole size range: 0.032 in to 0.042 in 
Recommended hole grid pattern: 0.100 in ± 0.002 in each 

direction 
Vibration: 15 G, 10-2000 Hz per MIL-STD 1344A, 

Method 2005.1 Test Condition III 
Shock: 100 G, sawtooth waveform, 2 shocks each direction 

per MIL-STD 202, Method 213, Test Condition I 
Durability: 5 cycles, 10 mO max contact resistance change 

per MIL-STD 1344, Method 2016 
Insertion force: 3.6 oz (102 g) per pin typ using 0.018 in 

diameter test pin 
Withdrawal force: 0.5 oz (14 g) per pin min using·O.Ol B in 

diameter test pin 
Electrical 
Contact rating: 1 A per contact 
Contact resistance: 20 mO max initial 
Insulation resistance: 1000 MO at 500 V dc per 

MIL-STD 1344, Method 3003.1 
Dielectric withstanding voltage: 1000 V ac rms 

per MIL-STD 1344, Method 3001.1 ' 
Capacitance: 1 pF max per MIL-STD 202, Method 305 
Environmental 
Operating temperature: - 65°C to 125°C, gold; - 40°C to 

100°C, tinllead 
Corrosive atmosphere: 10 mO max contact resistance 

change when exposed to 22% ammonium sulfide for 
4 hours 

Gas tight: 10 mO max contact resistance change when 
exposed to nitric acid vapor for 1 hour 

Temperature soak: 10 mO max contact resistance change 
when exposed to 105°C temperature for 48 hours 

MATERIALS 
Body - PBT polyester UL 94 V-O 
On request, G 1 0/FR4 or Mylar film 
Outer sleeve - Machined Brass (00-B-626) 
Inner contact - Beryllium copper (00-C-530J heat treated 
Plating: (specified by part number) 

5. PIN GRID ARRAY..--______ --, 

C) I f-@®®®®®®@®®@ 
CD ®®®®®®®®®®® 
~ ®®®®®®®®®®® 
~ A B ®®®®®®®®®®® 

~ . 1 Jl~~~~~~~~~~~ 
~ ®®®®®®®®®®® 
.. ~ ®®®®®®®® 

S 1.3/2.0 2.54 
r+ 10.05/0.08) TYP 10.1010.12) 10.100) TYP NONCUMULATIVE 

g' 3.6/4.6 ~'I I 
10.14/0.18~ W W W W W t w w t t ~ 

~~033 ~~ 1.35 
2.67/3.61 10.021) DIA 10.053) DIA 

10.105/0.150) 

PRECISION 
SIX-FINGERED 

INNER CONTACT 

WIDE-TAPERED 
ENTRY 

PRECISION 
MACHINED 

SLEEVE 

Inner contact - 30 /Lin gold over 50 /Lin nickel or 100 /Lir 
tinllead over 50 /Lin nickel 

Outer sleeve - 10 /Lin gold over 50 /Lin nickel or 50 /Lin 
tinllead over 50 /Lin nickel 

PART NUMBER SYSTEM 

C X G XX - xxx X X X X 

. ~-Pin1ength 

WIRE WRAP 

3-0.510 long 

Plating 

Pin 
Grid 
Array 

Body Style and Orientation 

Contact Loading Pattern 

Number of Pins 
024 to 324 

Overall Grid Size 
5x5=05to 18x18=18 

80DY MATERIAL 
G - Glass Filled Epoxy 
P - P8T Polyester 

TI Socket 

Insulator Size A 
±O.O10 

9x9 (0.950) 24,13 
lOx 10 (1.050126.67 
11 x 11 (1.150129.21 
12x 12 (1.250) 31.75 
13x 13 (1.350) 34.29 
14x 14 (1.450) 36.83 
15x 15 (1.550) 39.37 
16x 16 (1.650) 41.91 
17x 17 (1.750) 44,45 
18x 18 (1.850) 46.99 

t Noncumulative 
Dimensions in parentheses are inches 
Consult factory for detailed information 

B 
±O.OO5t 

(0.800) 20,32 
(0.900) 22.86 
(1.0001 25.40 
(1.100) 27.94 
(1.200) 30.48 
(1.300) 33.02 
(1.400) 35.56 
(1.500) 38.10 
(1.600) 40.64 
(1.700) 43.18 

PRODUCTION DATA documents contain informltion 
current IS of publicltion dlte. Products conform to 
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PERFORMANCE SPECIFICATIONS 

Mechanical 
Accommodates IC leads per specific IC device 
Recommended PCB thickness range: 0.062 in to 0.092 in 
Recommended PCB hole size range: 0.032 in to 0.042 in 
Durability: 10,000 cycles, 20 mil max contact resistance 

change 
Insertion force: 1.3 oz per position max 
Withdrawal force: 8.8 grams per position min 
Electrical 
Contact rating: 1.0 A per contact 
Contact resistance: 20 mil max initial 
Insulation resistance: 1000 Mil per MIL-STD 202, 

Method 302, Condition B 
Dielectric withstanding voltage: 700 V ac rms per 

MIL-STD 202, Method 301 
Environmental 
Thermal shock: 100 cycles, - 25°C to + 180 °C, 1 hour 
Temperature soak: 180°C for 1000 hours, 80 mil max 

change 
Operating temperature: - 65°C to + 180°C 

MATERIALS 
Body - PES glass filled UL 94 v-o 
Contact - copper alloy 
Plating - overall gold plate min 4 /tin over min 70 /tin nickel 

plating 

2.53 -+j t+- 3.00 
(0.099) 0.40 (0.016) 1.27 (0.050) (0.118) 
1+---i~---15.24 (0.600)1----IIoI+--."....toI 2.53 

14-------20.3 (0.800'1------+1 (0.099) 

02 VERSION SHOWN 

1.-17.4 (0.685)---+! 

Dimensions in parentheses are inches 
Contact factory for detailed information 

IC SOCKETS 
SOJ BURN-INITEST 

PART NUMBER SYSTEM 

CSJT XXX XX xx X 

T 
Body Material 

Blank = G.F. PES 
A = PPS R4-03 
B = G.F. PEl 

Body Variation 
02 = Standard 1 forward! 

backward insertion 
03 = Special/orientation pin 
04 = Special/high standoff 
05 = Special/24-pin 
06 = Standard 2 forward 

insertion, BECU 

Contact Finish 
37 = Overall gold plate 4 "in 
38 = Overall gold plate 30 "in 
57 = Selective gold plate 4 "in 
58 = Selective gold plate 30 "in 

Number of Contacts 

TI SOJ series 

SIZES: 20 pin 
26 pin 

20-PIN (02 VERSION) FOOTPRINT SHOWN 

0.80 2.54 

_k_Jf(0'032) __ ~_~JI(0'100) 

-~+~+~---4+~+~ _ 0 

+
' I I I I I ~~ 
\ 

I I I I !:! e 

tl' I \' 11:; 
f ~~;8---+-T tlJ-ffi r-(0~20~)1 

-Gl-$--$----Gl--Gl GJ 
I~.j I 2 54 ~ 2.54 

(01.'02;01 ,(0.100) \ (0.100) 
NO.1 PIN 

PRODUCTION DATA documents contain information 
current .. of publiCition dlt •. Products conform to 
specifications p.r the terms of T 1lI11 Instruments 
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IC SOCKETS 
DUAL-IN-L1NE 

PERFORMANCE SPECIFICATIONS 

Mechanical 
Accommodates IC leads 0.011 ± 0.003 in by 

0.018 ± 0.003 
Recommended PCB thickness range: 0.062 in to 0.092 in 
Recommended PCB hole size range: 0.032 in to 0.042 in 
Recommended hole grid pattern: 0.100 in ± 0.003 in each 

direction 
Vibration: 15 G, 10-2000 Hz per MIL-STD 1344A, 

Method 2005.1 Test Condition III. 
Shock: 100 G, sawtooth waveform, 2 shocks each direction 

per MIL-STD 202, Method 213, Test Condition I 
Durability: 5 c'ycles, 10 mQ max contact resistance change 

per MIL-STD 1344, Method 2016 
Insertion force (C7X and C86): 16 oz (454 g) per pin max 
Withdrawal force: (40 g) per pin min 

Electrical 
Contact rating: 1 A per contact 
Contact resistance: 20 mO max initial 
Insulation resistance: 1000 MO at 500 V dc per 

MIL-STD 1344, Method 3003 
Dielectric withstanding voltage: 1000 V ac rms per 

MIL-STD 1344, Method 3001.1 
Capacitance: 1 pF max per MIL-STD 202, Method 305 

Environmental 
Operating temperature: - 55°C to 125°C, gold; - 40°C 

to lOO°C, tin 
Corrosive atmosphere: 10 mO max contact resistance 

change when exposed to 22% ammonium sulfide for 
4 hours 

Gas tight: 10 mO max contact resistance change when 
exposed to nitric acid vapor for 1 hour 

Temperature soak: 10 mQ max contact resistance change 
when exposed to 105°C temperature for 48 hours 

Materials (C7X and C84) 
Body - PBT polyester UL 94 V-O 
C7X Contacts - Outer sleeve: brass 

Clip: BECU 
Contact finish - clip 30 f.lin gold over 50 f.lin nickel or 
Specified by 50 f.lin tinll~ad over 50 f.lin ni.cke~ 
Part Number - sleeve ~O J:L1n gold over 50 J:L1n ~Ickel 

or 50 f.lm tmllead over 50 f.lm nickel 
C84 Contacts - Phosphor bronze base metal 
C84 Contact-finish - Tin plate 200 f.lin over copper flash 

C7X SERIES - SCREW MACHINE 

PRECISION 
MACHINED 

SLEEVE 

C7X SERIES - SCREW MACHINE 

PART NUMBER SYSTEM 

C7X IX) XX - X x 

I l 
L Variations 

Solder Tail: 9 
Pin length 0.125 Typ 

~~~e::ta: ~.;10 
Plating (Sleeve/Clip) 
o - Gold/Gold Number of 

Positions 5 - Tin/Gold 

S - Single-in-line package (where applicable) 

Screw Machine Socket 
1 - wire wrap 
2 - solder tail 

C84 SERIES - STAMPED AND FORMED 

C84SERIES 
PART NUMBER SYSTEM 

C 84 XX 02 

\) 

DUAL BEAM 
EDGE GRIP 

HIGH RELIABILITY 
GAS-TIGHT 
CONTACT 

01 - Standard product III Lvariation 

Number of positions 

_ Tin Dual Beam Face Wipe 

~ ~~~~~~ ______________ .. ____ .... ______ .. ____ .. T.'.S.o.c.ke.t.s.e.ri.e.s ____________________________ _ 
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DUAL-IN-LiNE 
C7X AND C84 SERIES 

3.05 

¢1~OI,I~X -----In=, 
3.61/4.57 (0.053) 0.53...jj... 

(0.142)1(0.180) , (0.021) DIA 

-/11- (0~06255) DIA 

J 
o 

C7X SERIES 

C84SERIES 

IC SOCKETS 
DUAL-IN-LiNE (Contmuedl 

J. pnN'''t;r, ~Zi Chamfer tj , 
DQ

liiHiil- -@-.350(B.B9)Max. 
---. For Std. I.e. 

x ... 150 (3,B) Max . 

. 007 -( t t 

- .100 Typ (0.17) Ie Lead 

DIPS 
It> It> 
0 0 
~ 0 

:i 0 
~ 

ci :i .. +1 +1 .. 
c c 
0 

'" III U 0 0 

'" ';;; E E E E ';;; E 
f- a a a a f- is 

6 
7.62 5.08 10,16 7.62 t24 30,48 

10.3001 10.2001 10.4001 10.3001 11.2001 

8 
10,16 7.62 10,16 7.62 

28 1~54~~1 10.4001 10.3001 10.4001 10.3001 

14 
17,78 15,24 10,16 7.62 

32 1~06~~1 10.7001 10.6001 10.4001 10.3001 

16 
20.32 17,78 10,16 7.62 

34 1~58~~1 10.8001 (0.7001 (0.4001 10.3001 

18 
22,86 20,32 10,16 7,62 

40 l;oO~gl (0.9001 10.8001 10.4001 10.3001 

20 
25,40 22.86 10,16 7,62 

48 1~04~~1 11.0001 10.9001 10.4001 10.3001 

22 
27,94 25,40 12,76 10,16 

50 1~~5~gl 11.1001 11.0001 10.5001 10.4001 

24 
30,48 27,94 17,78 15,24 

64 
81,28 

11.2001 11.1001 10.7001 10.6001 13.2001 

t24 30,48 27,94 10,16 7,62 
11.2001 11.1001 10.4001 10.3001 

t Nonstandard sizes 
Not all sizes available in each series 
Dimensions apply to all series 

Dimensions in parentheses are inches 
Contact factory for detailed information 

It> It> 
0 0 
~ " 

0 
0 

~ 
ci 

+1 +I 

III U 0 
E E E 
is is a 

27.94 12,76 10,16 
11.1001 10.5001 10.4001 

33,02 17,78 15,24 
11.3001 10.7001 10.6001 

38,10 17,78 15,24 
11.5001 10.7001 10.6001 

43,18 17,78 15.24 
11.7001 (0.7001 (0.6001 

48.26 17,78 15,24 
11.9001 10.7001 10.6001 

58,42 17,78 15,24 
12.3001 10.7001 10.6001 

60,96 25,40 7,62 
12.4001 11.0001 10.9001 

78,74 25,40 22,86 
13.1001 11.0001 10.9001 

(2.54) X Guard 

Tol. Non Cumulative 

.015 1 Vi 
(0'38)~~ -1-" . tin or .gOld alloy 
130·.150 Inlay 

(3.30-3,81) 

__ Ho-~ (~~~) 

l~'T~ ~ 
Mylar or Nomex 

BSS Wafer 

~ 
BBB 

c 
o 
.~ 

E .. 
o 
:s 
"! 
(1) 

c 
(1) 

~ 
"C 
C 
CO 

~ o 
0. 
0. 
:s 

CIl .. 
(1) 

E o 
1;) 
:s 
() 
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IC SOCKETS 
BURN-INITEST DIP 

PERFORMANCE SPECIFICATIONS 

Mechanical 
Accommodates IC leads 0.011 in by 0.018 in 
Recommended PCB thickness range: 0.062 in to 0.092 in 
Recommended PCB hold size range: 0.032 in to 0.042 in 
Durability: 10K cycles ~ CM Series, 5K cycles ~ CP/CO 
Electrical 
Contact rating: 1 A per contact 
Contact resistance: 20 mn max initial 
Insulation resistance: 1000 Mn at 500 V dc 
Dielectric withstanding voltage: 1000 V ac rms 
Capacitance: 1 pF max per MIL-STD 202, Method 305 

Environmental 
Operating temperature: - 65°C to 170°C - CP/CM Series, 

- 65°C to 150°C - CO Series 
Humidity: 10 mn max contact resistance 
Temperature Soak: 10 mn max contact resistance change 

MATERIALS 
Body - PPS (polyphenylen sulfide) UL 94 V-O 
Contacts - Higher performance copper nickel alloy 
Plating: t 4 pin of gold min over 100 pin of nickel min 

tFor additional plating options consult the factory 

BURN-IN/TEST DIP SOCKETS 

II 2.54 " 10.1001 __ 

CQ37 SERIES 

CM37 SERIES 

3.30 ~ 101301-1. 

f ~I 2.54 
~-···1O.1001 

SOLDER TAIL - . 

CP37 SERIES 

6.

50lf 102561 I ~0.51 n·0201 

B 

.-l 

nllRl.99 Jru::J.~.J 104721 

0.53~1- 178--11.- 3.48 
100211 100701 101371 

0.50 
10.0201 

PART NUMBER SYSTEM 

C X 37 XX -

A·· 0.100 centers 
B 0.070 centers 1

22 [s L Pin to pin 

PPS high temperature 
body material 

Copper nickel alloy 
Soldertail 

Number of positions 

Overall gold plate 

Series Features 
Q - Auto unloadable 
P - High density mounting 
M - Shrink 0.070 centers 

TI Socket Series 

CQ37 SERIES 

Number of 
A 0 

±O.Ol ±O.O2 
Positions 

Length 

14 20.32 (0.800) 
16 22.35 (0.880) 12,70 

C 
±O.Ol 
Width 

15.24 

B 
±O.Ol 

Contact 

7,62 
18 24.89 (0.980) (0.500) (0.600) (0.300) 
20 27.43 (1.080) 

24 32.51 (1.280) 
28 37.59 (1.480) 19.05 22.86 15.24 
40 52.83 (2.080) (0.750) (0.900) (0.600) 
42 55.3712.180) 

CP37 SERIES 

Number of 
A B 

Positions 
max ±O.O2 

Length 

8 11.68 (0.460) 
14 17.78 (0.700) 

7.62 
16 20.32 (0.800) 
18 22.86 (0.900) 

(0.300) 

20 25.40 (1.000) 

24 30.48 (1.200) 
15.24 

28 35.56 (1.400) 
(0.600) 

40 50.80 (2.000) 

CM37 SERIES 

Number of 
A B 

±O.O16 ±O.O2 
Positions 

Length 

28 27.1811.070) 
10.67 

(0.420) 

40 37.85 (1.490) 
16.51 42 39.62 (1.560) 

54 50.29 (1.980) 
(0.650) 

64 59.18 (2.330) 
20.32 

(0.800) 

Dimensions in parentheses are inches 
Contact factory for detailed information 

C 
max 

Width 

12,70 
(0.500) 

20.32 
(0.800) 

C 
±O.O16 
Width 

17.20 
(0.677) 

23.11 
(0.910) 

26.92 
(1.060) 

PRODUCTION DATA documents contain informltion 
current IS of publication dlte. Products conform to 
specifications per the terms of Texas Instruments 
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PERFORMANCE SPECIFICATIONS 

Insertion force: 16 oz (454 g) per pin max 
Withdrawal force: 1.5 oz (42 g) per pin min 
Operating temperature: - 40°C to 100°C, tin/lead 
Accommodates IC leads 0.011 ± 0.0003 in by 

0.01 B ± 0.003 in 
Contact rating: 1 A per contact 

MATERIALS 
Body - PBT polyester UL 94 V-O 
C4S & CxW Contacts - Copper alloy 
Contact finish - Reflow tin plating, 40 /Lin min 

PART NUMBER SYSTEM FOR CxW SERIES 

lc IX t 1. :u:: .. of '00,"'" (42, 52, 64' 
Staggered leads 

5 - 64 contacts 
6 - 42, 52 contacts 

TI Socket Series 

QUAD-IN-LiNE (CxW SERIES) 

Product 
A B C 

Max Row to Row Max 
Number 

Length Row to Row 

C5W64-11 
41,90 22,90 
(1.65) (0.950) 

C6W42-11 
27,90 22,90 
(1.10) (0.900) 

C6W52-11 
34,30 22,90 
(1.35) (0.900) 

Dimensions in parentheses are inches 
Contact factory for detailed information 

19,05 
(0.750) 

17,80 
(0.700) 

17,80 
(0.700) 

PART NUMBER SYSTEMt FOR C4S SERIES 

C 

l4 1S t~uO:ber of contacts 

2B,40, 42,52,54,64 

Shrink Pack 
(0.070 in pin-to-pin contact spacing) 

Reflow tin plating 

TI Socket Series 

t Also available in screw machine contacts 

C4S SERIES 

IC SOCKETS 
nUAD-IN-LiNE/SHRINK PACK 

\ I 

QUAD-IN-LiNE (CxW SERIES) 

toIllt-------- A ------+j 

C4S SERIES 

. A B 
Positions Max Row to Row 

Length 

28 
25,02 10,16 

(0.985) (0.400) 

40 
35.69 15.24 

(1.405) (0.600) 

64 57.07 19.05 
(2.247) (0.750) 

DimenSions In parentheses are inches 

SHRINK PACK DIP (C4S SERIES) 

C 
Max 

1.79 
(0.050) 

Width 

13,00 
(0.512) 

17,98 
(0.708) 

21.62 
(0.851) 

----------------------------------------------------------PRODUCTION DATA docum.nts cont.in inform.tion 
curr.nt .s of public.tion dlte. Products conform to 
splCific.tians per thl terms of T.xls Instruments 

~:::~~i~I{::1~1i ~:~:~ti:r :I~o::~:::::t:~~s not 
TEXAS ~ 

INSTRUMENTS 
34 Forest Street. Attleboro. Massachusetts 02703 
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IC SOCKETS 
BURN-INITEST 

PERFORMANCE SPECIFICATIONS 

Mechanical 
Accommodates IC leads per specific IC device 
Recommended PCB thickness range: 0.062 in to 0.092 in 
Recommended PCB hole size range: 0.032 in to 0.042 in 
Durability: 5000 cycles. 10 mO max contact resistance 

change per MIL-STD 1344. Method 2016 
Electrical 
Contact rating: 1 A per contact 
Contact resistance: 20 mO max initial 
Insulation resistance: 1 MO at 500 V dc per 

MIL-STD 1344. Method 3003.1 
Dielectric withstanding voltage: 700 V ac rms per 

MIL-STD 1344. Method 3001.1 
Capacitance: 1 pF max per MIL-STD 202. Method 305 
Environmental 
Operating temperature: - 65 °C to 170 °C 
Humidity: 10 mO max contact resistance change when 

tested per MIL-STD 202. Method 103B 
Temperature soak: 10 mO max contact resistance change 

when exposed to 105 °C temperature for 48 hours 

MATERIALS 
Body - CFP Series - PES (polyether sulfone) glass filled 

UL 94 v-a 

QUAD FLAT PACK (CFPM SERIES) 

PART NUMBER SYSTEM 

lexx L,"::~:f IXX 

M - Quad pack 

TI socket Plating 

01X 

Lvariations 
A - 1.0 mm ~ 

B - 0.8 mm ~ 
contact spacing 

Temperature: - 65 °C to 170 0 C 
Contact - Beryllium copper 

Style PF - Flat pack 37 - overall gold plate 

n 
c 
~ 
o 
3 
C'D ., 
en 
c 
'C 
'C 
o 
~ 
C) 
::l 
Q. 

C) 
C'D 
::l 
C'D ., 
~ 

Plating: t Overall gold plate min 41'in over min 70 pin nickel 
plating 

tFor additional plating option consult the factory. 
Dimensional drawings available from factory. 

SMALL OUTLINE FLAT PACK (CFPH/K SERIES) 

PART NUMBER SYSTEM 

5' c 
0' 

XX 

Lx LXXX Lplati:~ ., 
3 
a s· 
::l 

37 - overall gold plate 

Number of positions 

Configuration 
H - 14. 16. 18. 20 Positions 

K - 24. 28 Positions 

Style FP - Flat pack 

TI Series socket 

PRODUCTION DATA document. cont.in inform.tion 
currant I. of publication dlta. Products conform to 
spacificatians per the terms of TaxIs Instrumants 

:~~~~:~~i~'i~:,~1~ ~!:~~~ti:r :,~a:=:~~:~~s nat 
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For more information contact your 
local distributor or contact TI directly: 

Texas Istruments Incorporated 
eSD Marketing, MS 14-1 
Attleboro, MA 02703 

n AUTHORIZED DISTRIBUTORS 
IN USA 

Almac Electronics 
Aved Electronics 
Cypress Electronics 
DEE 
General Radio Supply Company 
Graham Electronics 
Hall-Mark Electronics 
Interface Electronics 

UNITED STATES 

California 
Santa Clara 95054 
5353 Betsy Ross Drive 
Phone: (408) 748-2334 

Woodland Hills 91367 
21550 Oxnard Street 
Phone: (818) 704-8100 

Georgia 
Norcross 30092 
5515 Spaulding Drive 
Phone: (404) 662-7861/7931 

Massachusetts 
Attleboro 02703 
34 Forest Street, MS 14-3 
Phone: (508) 699-5206 

North Carolina 
Charlotte 28210 
8 Woodlawn Green 
Suite 100 
Phone: (704) 527-0930 

Texas 
Dallas 75265 
7800 Banner Drive, MS 3936 
Phone: (214) 995-7550/7547/7548 

TI Distributors 

Kierluff Electronics 
Marshall Electronics 
Milgray Electronics 
Newark Electronics 
Powell Electronics 
Summit Distributors 
Wyle Distribution Group 

Field Sales Offices 

INTERNATIONAL 

Australia 
Texas Instruments Australia, Ltd. 
P.O. Box 63 
Elizabeth, South Australia 5112 
Phone: 61-8-255-2066 

England 
Texas Instruments, Ltd. 
Beffordia House 
Prebend Street 
Bedford MK41 7PA 
Phone: (0234) 63211, Ext. 1 

France 
Texas Instruments, Ltd. 
Metallurgical Materials Division 
8-10 Avenue Morane Saulnier 
78140 Velizy-Villacoublay, Paris 
Phone: 333. 946. 9712 

Hong Kong 
Texas Instruments Asia, ltd. 
Asia Pacific Division 
8th Floor, World Shipping Centre 
Harbor City 7, Canton Road 
Kowloon, Hong Kong 
Phone: 852-3-722-1223 

Italy 
Texas Instruments Italia SPA 
Viale Europa, 40 
1-20093 Cologno Monzese 
Milano 
Phone: 011-39-2-25.300.1 

ICSOCKETS 

(508) 699-5269 

TI AUTHORIZED DISTRIBUTORS 
IN CANADA 
Electro Sonic 
Future Electronics 

TI AUTHORIZED DISTRIBUTORS 
IN USA 

- Test and Burn-In Sockets Only -
Victor Sales 
Waltham, Massachusetts 02254-9017 
(617) 893-7780 

Japan 
Texas Instruments Japan, Ltd. 
305 Tanagasnira 
Oyama-Cho 
Suntoh-Gun, Shizuoka-Ken 
Japan 410-13 
Phone: (81) 550-81211 

Mexico 
Texas Instruments de Mexico, SA 
Av. Reforma No. 450-10 Piso 
Col. Juarez 
Delegacion: Cuauhtemoc 
Mexico City, D.F. 
Mexico 06600 
Phone: 52-5-514-3583 

Singapore 
Texas Instruments Asia 
#02-08,12 Lorong Bakar Batu 
Kolam Ayer Industrial Estate 
Singapore 1334 
Republic of Singapore 
Phone: 65-747-2255 

Taiwan 
Texas Instruments Supply Co. 
Taiwan Branch 
Bank Tower 
Room 903, 205 Tun Hwa N. Road 
Taipei, Taiwan 
Phone: 886-2-713-9311 

West Germany 
Texas Instruments Deutschland GMBH 
Metallurgical Materials Div. 
Rosenkavalierplatz 15 
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D-8000 Muenchen 81 
Phone: 011-49-89-915081 

T~os In",umen" prov'd., ,u"om., ",'''an," 'n wded t",hn',,' area'. SIn," TI do., not po"e" full "'"" to data <on,",n'ng all of thelll 
uses and applications of customers' products, responsibility is assumed by TI neither for customer product design nor for any infringement 
of patents or rights of others, which may result from TI assistance. 
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Surface MountTechnology 

SURFACE MOUNT TECHNOLOGY 

One of the primary goals of today's solid-state equipment manufacturers is increased density - to pack more 
functions into an enclosure of a given size, or to maintain the same functional capability, but reduce the size. 
Another goal is to reduce cost. Surface Mount Technology (SMT) for solid-state assemblies helps meet both of 
these goals and is applicable to consumer, commercial, industrial and military equipment. 

As the next step in the advance of high-density integrated circuit assemblies for equipment manufacture, SMT 
opens new avenues of freedom to the electronic design engineer frustrated by size, weight, and density 
limitations of conventional packaging. It can dramatically increase board density, while affording significant 
performance advantages. It can reduce the volume, weight, and cost of many printed-circuit boards (PCBs). 

Surface mount components (SMCs) lend themselves readily to automated assembly, using high-speed pick­
and-place machines. Thus, shipping, inventory, and handling costs are reduced. Additional benefits offered by 
SMCs include: 

1. Increased reliability 

2. Lower noise and improved frequency response resulting from shorter circuit paths. 

3. Simpler electromagnetic interference (EMI) shielding and filtering needed to meet Federal Communi­
cations standards for EMI generation. 

c 
As a major manufacturer of SMCs, TI is committed to helping the customer make the transition to surface 0 ';; 
mount as easy and economical as possible. Getting started in SMT - switching from older and less efficient co 
methods of PCB fabrication - means learning some new manufacturing techniques, and may entail some E 
capital outlay. In volume production, however, it can actually reduce capital and space costs. oS 

BROAD SURFACE MOUNT CHOICE 

..E 
(ij .. 
Q) 

TI's commitment to the program is evidenced by the steadily expanding list of IC products in surface mount ~ 
packages. There are currently over 3000 different device types which include: e,:, 

"C 
• More that 1700 digital bipolar logic devices c 

• More than 300 linear circuits - operational amplifiers, comparators and timers, line circuits, peripheral 
drivers, and voltage regulators. 

• More than 650 CMOS digital devices 

• MOS DRAMS, TI's video RAM, FPLA, and IMPACT™ PAL circuits 

• Microcontrollers, standard cells and gate arrays. 

SURFACE MOUNT COMPONENT PACKAGING OPTIONS 

co 
t! 
o 
0. 
0. 
:J 

CJ) .. 
Q) 

E 
o 
1;; 
:J 

(.) 

TI manufactures seven types of surface mounted IC packages to support the design, development and 
production of surface mount assemblies (see table). Small outline integrated circuits (SOIC), Plastic leaded III 
chip carriers (PLCC), small outline integrated circuits with "J" leads (SOJ), JEDEC standard plastic quad flat 
packs (PQFP), and EIAJ standard plastic quad flat packs (QFP) support the commercial market. Leadless 
ceramic chip carriers (LCCC) and leaded ceramic chip carriers (LDCC) support the military market. TI 
participated in the establishment of JEDEC standards, and most of the surface mount products manufactured 
by TI have JEDEC standard pin-outs. 
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Surface Mount Technology 

Surface Mount Component Packaging Options 

PACKAGE TYPE PIN LINEAR LOGIC PAL's, FPLA SEMI DRAM's MICROPROCESSOR 
COUNT EPROM's CUSTOM & PERIPHERALS 

o (SOIC) 8 • 
14 • • 
16 • • 

OJ (SOJ) 20 • 
OW (SOIC) 16 • 

20 • • 
24 • • 
28 • 

FO(LCCC) 44 • • • • 
68 • • • 

FG (LCCC) 18 • 
FK (LCCC) 20 • • • • 

28 • • • • • 
FJ (LOCC) 44 • 

68 • • 
FM (PLCC) 18 • 

22 • 
32 • 

FN (PLCC) 20 • • • 
28 • • • • • 
44 • • • • 
68 • • • 
84 • 

FV (PLCC) 18 • 
PH (EIAJ OFP) 80 • 
PJ (EIAJ OFP) 100 • 
PB (EIAJ OFP) 120 • 
PC (EIAJ OFP) 160 • 
PO (JEOEC POFP) 84 • 

100 • 
132 • 
164 • 

Package Usages 

It is anticipated that most new users of surface-mounted components will require the PLCC, SOIC, SOJ, OFF: or POFP packages since they 
were developed primarily for commercial, industrial and consumer-oriented products. The LCCC and LOCC packages were developed 
primarily for military equipment that requires the extended environmental characteristics and high reliability specifications provided by 
hermetically sealed packages. 

~ 5' MEMORY MODULES 

0' The memory module provides a somewhat different approach for satisfying increased memory density ... 3 requirements. The complete assembly - consisting of several memory devices in chip-carriers or SO] 
a packages mounted with decoupling capacitors on a common substrate with connections to the module pins or 
g' "nodules" along one edge of the substrate - is called a Single In-line Package (SIP) memory module. Since 

they can be mounted perpendicularly on a motherboard of standard through-hole design, SIPs require smaller 

III 
footprints than designs in which standard DIPs are used. Socketable SIPs can also be mounted on the 
motherboard by using standard connectors from such manufacturers as Texas Instruments. Sockets are 
available in perpendicular and angular (for height sensitive applications) versions. 

PRODUCT LISTING 

The demand for SMC's is increasing and the product line is steadily expanding. There are only a very few TI 
devices that are not available in surface mount packages. Contact you local TI field sales office or local 
authorized distributor if you have any questions. 
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Quality, Reliability and Service 

QUALITY, RELIABILITY AND SERVICE 

The goal of Texas Instruments is to offer product quality, reliability, and service unequaled in the semiconduc­
tor industry. The foundation for this approach is to consistently ship outstanding quality - which allows the 
elimination of costly incoming inspection through ship-to-stock programs. Ship-to-stock product quality, 
coupled with performance quality and 100% on-time delivery to narrow shipping windows, supports manufac­
turing cost reduction through just-in-time (JIT) manufacturing technology. This combination of quality, 
reliability, and service can be measured by a single index called "the cost-of-ownership!." Very simply stated, 
the cost-of-ownership - which consists of the purchase pric~, inventory, quality and relability cost adders - is 
the total cost to own a product over its lifetime. 

In today's highly competitive electronics industry, it is critical to know what your costs are, where they are, and 
whether or not you can reduce or eliminate them to improve profits without degrading either quality or 
reliability. The cost-of-ownership concept provides this tool and clearly shows the value of making procure­
ment decisions based on "total costs" rather than just "purchase price:' An analysis of cost-of-ownership 
shows that reliability related costs are much more significant than is generally recognized. Contact your local 
field sales office and request the brochure "Texas Instruments Lowers Semiconductor Cost-of-Ownership, 
SSYB057, " if you would like more information about the concept. 

OUTSTANDING QUALITY AND DELIVERY, COUPLED WITH LEADERSHIP RELIABILITY, 
LEADS TO LOWERED COST OF OWNERSHIP FOR TI CUSTOMERS. 

I TI defines the "cost-of-ownership" as being composed of the purchase price, quality adders (for incoming inspection and 
board rework), inventory adders (for maintenance of a buffer inventory for suppliers who cannot meet JIT delivery), in­
house reliability adders (for in-house system burn-in and system rework), and field reliability adders (for warranty and post­
warranty field repairs). 
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Quality, Reliability and Service 

QUALITY 

TI's quality goals are being achieved through significant improvement in product quality by: 

• better definition of customer requirements 

• greater emphasis on quality as a design criterion 

• improved control of incoming materials 

• intensive training of supervisors and operators 

• extensive use of statistical process control 

• more complete automation of operations to minimize operator related defects. 

Between 1981 and first half 1989, electrical quality for Linear products has improved by 99% (from 4200 ppm 
to 14 ppm). Digital products have improved by 99% (3622 ppm to 4 ppm) and DRAMs by 87% (2786 ppm to 
362 ppm). As evidenced by 139 major quality awards in the last four years, signficant improvement in product 
quality has been publicly recognized by TI's customers. Included among these awards are Ford's Q-l award, 
the Naval Quality Award, and the Deming Prize - Japan's most prestigious quality award. 
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Quality, Reliability and Service 

RELIABILITY 

Recognizing the critical importance of low IC failure rates in system performance, TI continues in its goal to 
drive IC failure rates down through use of the following: 

• rigid circuit design rules 

• computer-aided-design (CAD) programs 

• computer-aid programs to verify proper implementation of circuit design rules 

• emphasis on statistical process control 

• stringent qualification testing prior to product release 

• routine reliability monitoring of released products 

• extensive failure mode tracking/feedback system for IC failures. 

Since the early 1980's, DRAMs, Linear ICs, and Bipolar Digital ICs have all exhibited a device failure rate 
improvement trend· which approximately halves the failure rate every two years. However, since device 
complexity has also increased during this time period, the failure rate by function has improved (lowered) at an 
even faster pace. For example, the 1982 DRAM failure rate of 257 FITsl was on 64K DRAMs while the 1989 
failure rate of 20 FITs is on 256K DRAMs. The 1989 failure rate estimate for Linear is 1 FIT, and for Bipolar 
DigitaF is 0.7 FITs. TI continues to emphasize reliability improvement as a major factor in reducing the total 
cost -of-ownership for its customers. 

1,000..---------------------------, 

100 

10 

1.0 

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 

YEAR 

Texas Instruments Reliability Improvement Trends (55°CC and 60% UCL3) 
lOne FIT is one failure per billion unit-hours 
2Includes the following families: ACL, AS, ALS, 74F, LPS, STTL, TTL, PALs, and PROMs 
3 Upper Confidence Limit 
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Quality, Reliability and Service 

SERVICE 

Outstanding service is a key factor in achieving the lowest cost-of-ownership for TI customers. TI's efforts to 
provide oustanding service are focused on specific actions, programs, and systems which directly benefit its 
customers in the areas of delivery, responsiveness, ship-to-stock programs, and electronic data interchange, as 
delineated below. 

• Delivery - to execute deliveries on committed dates with controlled transit times to assure customer receipt 
of product shipments in support of customer JIT programs. 

• Responsiveness - to effect the timely response to special customer needs and situations, as examplified by: 
1) short cycle times for: 

- print evaluations 
- disposition of returned material 
- analysis of failed devices 
- establishing test correlation 

2) timely technical assistance. 

• Ship-to-stock Programs - to eliminate or at least minimize customer incoming product inspection. 

• Electronic Data Interchange (EDI) - to provide a system approach for direct order entry and data exchange. 

TI has also installed a fully integrated computer operating system to: 

(") • provide automatic check of print and revision level approvals at time of order entry 
C 
~ • schedule capacity and material starts o . 
3 • track orders through fabrication, test, and shipping. 
CD .. 
g" TI's goals for service include: 100% on-time delivery, short lead times, reduction of customer inventory levels, 
:g and quick response to special customer needs and situations. 
o 
~ 
I» 
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Functional Index 

FUNCTIONAL INDEX 

Functional Index - a key-word index that matches functions to the appropriate section and page within the 
Master Selection Guide - is intended to aid those readers unfamiliar with specific TI products. 

Function Page 

Accumulators ...................................................................... 3-30 
Actuators, 

General Purpose ................................................................. 6-7 
Power ......................................................................... 6-8 

Adders, Parallel Binary .............................................................. 3-30 
Address Comparators ................................................................ 3-29 
Amplifiers, 

Differential Video .............................................................. 7-14 
Logarithmic ................................................................... 7-15 
MOS Memory Sense ............................................................. 6-9 
Operational .................................................................... 7-2 
Sample-and-Hold ............................................................... 7-26 

Analog 
Interface for Digital Signal Processors ............................................... 7-19 
Multiplexers ................................................................... 7-19 
Switches ...................................................................... 7-19 

Analog-to-Digital Converter Peripherals ................................................. 7-19 
Analog-to-Digital Converters, 

Single- and Dual-Slope .......................................................... 7-18 
Successive Approximation ........................................................ 7-18 

Application Processors 
TMS320 Digital Signal Processor (DSP) Family ........................................ 4-7 
TMS340 Graphics Family ........................................................ 4-12 
TMS370 Family - High Performance 8-Bit Microcontroller .............................. 4-29 
TMS380 Local Area Network (LAN) Chipset ......................................... 4-32 
TMS7000 Family - 8-Bit Microcomputer Family ........................................ 4-3 >< 

Arithmetic Logic Units ~ 
General Purpose ................................................................ 3-30 .5 
8832 Registered ................................................................ 4-40 ca 

ASIC (Application Specific Integrated Circuits) § 
Gate Array Product Family ........................................................ 2-12 ''fi 
Programmable Logic Devices ......................... , ............................. 2-3 § 
Standard Cell Product Family ...................................................... 2-29 u.. 

BUffe:.;x Inve~ters ................................................................... 3-8 ~ 
Hex Nonlnverters ................................................................ 3-8 --

Bus Drivers ......................................................................... 6-2 
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Functional Index 

Function Page 

Bus Receivers ....................................................................... 6-2 
Bus Transceivers (Standard and Advanced Logic) ........................................... 3-9 
Bus Transceivers (Linear Circuits) ....................................................... 6-4 
Bus Transceivers, NuBus ............................................................. 4-75 
Binary Adders, Parallel .............................................................. 3-30 
Cache Address Comparator ........................................................... 4-62 
CCD Image Sensors .................................................................. 8-2 
Checkers, :parity .................................................................... 3-29 
CODECs, PCM Interface .............................................................. 9-2 
Color Palette (see TMS340) 
Combination CODEC with Filter, PCM Interface ............................................ 9-2 
Communications Processor (see also TMS380) ............................................ 4-32 
Comparator, Cache Address ........................................................... 4-62 
Comparators, 

Address ....................................................................... 3-29 
Fuse Programmable ............................................................. 3-29 
Other Identity .................................................................. 3-28 
4-Bit ......................................................................... 3-28 
8-Bit Identity ..... " ............................................................ 3-28 

Comparators, Voltage ................................................................ 7-15 
Controllers, 

Dynamic RAM ................................................................. 10-5 
Pulse Width Modulation (PWM) ................................................... 7-24 
Read-Write .................................................................... 7-15 

Converters, 
Analog-to-Digital ............................................................... 7-18 
Digital-to-Analog ............................................................... 7-18 
Frequency to Voltage ............................................................ 7-25 
Semi-Flash .................................................................... 7-18 
Video ........................................................................ 7-19 
Voltage ....................................................................... 7-23 

Correction and Error Detection Circuits 
General Purpose ................................................................ 3-29 
32-Bit ........................................................................ '4-72 

Current Mirrors .................................................................... 7-26 
." 
C Counters, 
= ~ Asynchronous, Negative-Edge Triggered ............................................. 3-22 
ci" Frequency Dividers ............................................................. 3-23 
i. Rate Multipliers ................................................................ 3-23 
S" Synchronous, Positive-Edge Triggered ............................................... 3-21 
~ 8-Bit Binary with Registers ....................................................... 3-22 
)( Couplers ........................................................................... 8-5 

II Darlingtons (see also Optocouplers) ..................................................... -.-8-3 
Data Selectors ..................................................................... 3-24 
Data Sheets, Order Forms ............................................................ 11-7 
Data Transmission, 

Line Drivers .................................................................... 6-2 
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Functional Index 

Function Page 

Line Receivers .................................................................. 6-2 
Line Transceivers ................................................................ 6-4 
Controllers ..................................................................... 9-3 

Decoders ......................................................................... 3-25 
Demultiplexers ..................................................................... 3-25 
DESC Cross-Reference Guide ......................................................... 5-47 
Descriptions 

Package ..................................................................... 11-20 
Semiconductor Books ............................................................ 11-9 

Design Kits (see TMS320, TMS340, TMS370,and TMS380) 
Development Systems (see TMS7000, TMS320, TMS340, TMS370, and TMS380) 
Differential Video Amplifiers .......................................................... 7-14 
Digital Loops ...................................................................... 3-27 
Digital Signal Processor Analog Interface ................................................ 7-19 
Digital Signal Processors (DSP) Family - (see TMS320) 
Digital-to-Analog Converters .......................................................... 7-18 
Display Decoders/Drivers, 

Open-Collector ................................................................. 3-26 
Open-Collector with Counters/Latches .............................................. 3-26 

Display Drivers, 
AC Plasma ..................................................................... 6-6 
Electroluminescent ............................................................... 6-5 
Plasma and Gas Discharge ......................................................... 6-6 
Vacuum Fluorescent .............................................................. 6-6 

Display, Intelligent, Single-Digit LED .................................................... 8-7 
DRAM Modules .................................................................... 10-6 
DRAM/VRAM, MOS ............................................................... 10-5 
Drivers, 

Hex ........................................................................... 3-9 
3-State Outputs ................................................................. 3-10 
Display ........................................................................ 6-5 
Peripheral ........ ~ ............................................................. 6-7 
General Purpose ................................................................. 6-7 
Motor ......................................................................... 6-8 

DSP (Digital Signal Processor, see TMS320) 
Dynamic RAMs .................................................................... 10-6 ~ 
Dynamic RAM Controllers ........................................................... 4-52 ] 
EDACs (Error Detection and Correction) ................................................. 4-72 ca 
Electroluminescent Display Drivers ...................................................... 6-5 S 
Encoders ......................................................................... 3-24 ''fi 
EEPROMs, Flash, 5 V ............................................................... 10-3 § 
EPLDs (Erasable Programmable Logic Devices), CMOS ..................................... 2-6 u. 

~;r~~~:~e~~~ ~~d 'C~;r~~;i~~ Ci~~~i~~ (EDAC~): .......................................... 10-2,. 

General Purpose ................................................................ 3-29 __ 
32-Bit ........................................................................ 4"-72 

Field Programmable Logic Arrays (FPLAs) ............................................... 2-11 
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Functional Index 

Function Page 

FilterICs, Switched-Capacitor ......................................................... 7-20 
Filters, PCM Interface ................................................................ 9-2 
First-In First-Out Memories (FIFOs) .................................................... 3-31 
Flash EPROMs, MOS ................................................................ 10-3 
Flip-Flops, 
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East SVTacuae: (315)463-9291 
Fish KIll: ~14) 897-:1900 

=:~~!(m~~70 
NORTH CAROUNA: 

~:::~~~~~4Jil~7~33 
OHIO: 

K:C==='fJfJ)~Jroo 
OREGON: 
B_vllf1on: (503) 643-6758 
PENNSYLVANIA: 
Blue Bell: (215) 82S-9S00 
PUERTO RICO: 
Hato R8y: (809) 753-8700 
TENNESSEE: 
John8Or'lCIty: (615) 481-2192 
TEXAS: 
AUilln: (512) 250-7655 

~=1~~1~193r7}~~592 
UTAH: 
Murray: (801) 266-8972 
WASHINGTON: 
RMlrnond: (206) 881-3080 
WISCONSIN: 
W .. knhII: (414) 782-2899 
CANADA: 
~n: (613\726-1970 
RIChmond Hili: (416\884-9181 
St L.8urant: (514) JJs-8392. 
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TI Recional 
TechnOlogy 
Centers 
CAUFORNIA: 

=:~~~:~JaW~-2220 
GEORGIA: 
Norero .. : (404) 662-7945 
ILUNCIS: 
ArUngIDn HelghIS: (312) 640-2909 
MASSACHUSETTS: 
WIIIth8m: (617) 8~9196 
TEXAS: 
Rlch.,dIan: (214) 68Q.S066 
CANADA: 
N8pNn, Onl8rto: (613) 726-1970 

TI Authorized 
North American 
Distributors 
Aliance Elec!tonics. Inc. 
Almac EleclrOlIlCS 
Am:lw/Kierulff 8ectronicS Group 
Am:lw (Canada) 
Future Electronics (Canada) 
GRS EI8C1rcnics Co .. Inc. 
HalI-MarIt 88C1ronics 
Marshallndusllies 
Newark Electrol1cs 
Schwebel' Electronics 
Wyle laboratories 
Zeus Components 
Roches18r EleclrOnics. Inc. (obsolete product only) 

TI Distributors 
ALABAMA: AIrowlKierulff gaS) 837-6955: Hal-Mallt 
!~! ~=: Marshall ( 5) 881-9235; Schweber 

ARIZONA: Arrow/KieruIH 1~02) 437-0750: Hall-Mark 

!~! ~r:M~~ ~~~2f'~/~~; Schweber 
CAUFORNIA: loti AnoelftlOr8nge Coooty: 
Arrow~818) 70f.~14) 8J8.S422: Hal-Mallt 

~j~,oo. 714)~~~t~~8\8~6. 
(714) 8~2oo: Wyte (818) 880-9000, (71.) 863-9953: 
Zeus (714) 921-9000. (818) 889-3838: 

~~fglml:~~~J,=:t(916) 
638-5282: 

~DJa.~:2~~~r~~~)55fs~;~ 
1~'9! ~~S-OOI5: Wyte (61~) ~9171: Zeus (619) 2n-9681; 
s.n FrllncIaco Bey ArM: AIrowlKierulff (4081 
745-6600: HaI-ManI (408) 432-4000: Mar.;hall (408) 
942-4600: Schwab8r (408) 432-7171; WyIe (408) 
727-2500: Zeus (408) 629-4789. 
COLORADO: AIrowlKierulff (3031 790-4444: HaI-MaIIt 
(303) 790-1662; Marshall (303) 451-8383: Schweber 
(303) 79~258: Wyte (303) 457-9953. 
CONNECTICUT: AIrowIK~126S-7741; 
~ \Wd) ~J4~. 203) 265-3822; 

~:J~:~;'~=~jt=~.::~apf15) 
977-4880; SchWaber (305) 977-7511; 
Ort8ndo: AIrow/Kieru~..l~~ 333-9300; Hd-Mallt (407) 

m~~~ ~1(~M~b~: Schweber(407) 

TEXAS 
INSTRUMENTS 
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T8mp8: Hall-Mark (813) 541-7440: Marshal (813) 
573-1399: Schweber (813) 541-5100. 
GEORGIA: ArrowlKi9N1II (404) 497-1300: HaJl.MaIIt 
!~! :!~: Marshall (404) 923-5750: Schwab8r 

'W2~sU'=~~li~~J2~~~~ 
!a,2bl4-5,00; Schwaber (70~) 330-2888. 
INDIANA: Ind"~Is: Arrow/Kierulff ~3~ 299-2071; 
~r\~\~~_~~~.MarshaJl(31) 7-0483; 

IOWA: ArrowlKierulff (319) 395-7230; Schwaber (319) 
373-1417. 

~~:(~=~'Wl~~~(:'~WJ2~12~2; 
Schweber (913) 492-2922. 
MARYLAND: AIrowlKierultl (301) 995-6002: Hal-Mallt 

!58H ~~~:gg~ =~~M~~7~~;~~18: Schwaber 
MASSACHUSETTS: ArrowlKierul1l (508) 658-0900: 
Hall-Mark (~667-O902: Marshall ~08J 658-0810: 
~~-=694-9100:WyIe(617)2 2-73OO:Zeus 

MICHIGAN: o.trolt: ArrowlK"l8l1Jlff (313) 462-2290: 
Hall-MaIIt (3131462-1205: Marshall (31:1) 525-5850: 
Newark (313) 967-0600: Schweber (313) 525-8100; 
Gnlnd R8p1da: Arrow/Kieruitl (616) 2~12. 
MINNESOTA: ArrowlKiellJltI ~612l830-1800: H~MaIIt !m! tl:~rag: Marshall (61 ) 5 9-2211;Schwab8r 

MISSOURI: SL Louis: AIrowlK"teruIII (314) 567-6888; 
Hall-Mark (3141291-5350; Marshall (314)291-4650; 
Schweber (314) 739.()526. 
NEW HAMPSHIRE: Schwab8r (603) 625-2250. 

~~J~~s'h;~~~JlO~~~_~f609) 
515-3~609) 235-1900; Marshall (201) 882~. 
~~~~. 100; Schweber (201) 227-7880, (609) 

NEW MEXICO: Alfoance (505) 292-3360. 

~~~~~~~~~:7~~~~)(516) 
273-2424; Schweber (516) 231-2500; Zeus (914) 
937-7400; 
Roch8ater: ArrowlK"l8l1Jlff (716) 427-0300: Hd-Mallt 
(716) 425-3300; Marshall (716) 23s-762O; Schwab8r 
(716) 424-2222: 
Syracuu: Marshall (607) 798-1611. 
NORTH CAROUHA: AIrowlK"oerultl (919) 876-3132; 

!~l~! m:lli~~ =:r(?911Wl&~.MarshalI 
OHIO: Clewl8nd: ArrowlK"l8rultl (216) 248-3990; 
~ \~\'Il) ~~~; Marshall (216) 248-1788; 

Columbua: Hall-Mark (614) 888-3313: 

=':k~=m)3.l1lt~~-rs~>,513) 
293-4>162. 

~~sreio~J~m1iw.;HaII-MD 
~:=~~~=do~~rJ:-~900. 
PENNSYlVANIA: AtrowIKieruIll (215) 928-1800: GRS 
(215) 922-7037; Marshall (412) 78&-00441; Schwab8r 
(412) 963-6804. 
TEXAS: Au8lln: AnowlKierultl ~2) 835-41 SO: Hail-MarIe 

!~l~~~=\~~~~';Schwab8r 
~~~\~t'~~at~~rlWl4) 
247-6300; Wyte (21i) 23s-9953; Zeus (214) 788-7010; 
EI Puc: Marshal (915) 593-0706; 
H-'on: AnowtKierultl (713) 530-4700; Hall-MD (713) 
78 Hi 1 00; Marshall (713) 895-9200; Schwab8r (713) 
784-3600; WyIe (713) 819-9953. 
UTAH: Am:lwlK"l8rultl (801) 973-4>913; MInhaII (SOl) 
48s-1551; Wyte (SOl) 974-9953. 
WASHINGTON: AI~ 643-9992. ~ 924-9500; 
=i~j~\~~. ;M;nhaII( )486-5747; 

WISCONSIN: AnowtJ(jerulfl (414) 792-0150: HalI-MD 
(414) 797-7844; Mars/lall (414) 797-8400; Schwab8r 
(414) 784-9451. 
CANADA: C81g8ry: Future (403) 235-5325; 
Edmonton: Future (403) 438-2858; 

~~~~~~m;5S11;Fl4lre(514) 

=i3~~l~~;r.~~~!fb 
=i~ear:mm:~~ns9; Fl4lre (416) 

~ Arrow Canada (604) 291-2986; Future (604) 

Important Notice: Texas Insaumcnts (TI) 
teSCtVes the right to make changes to or to dis­
continue any semiconductor product or service 
identified in this publication without notice_ 11 
advises its customers to obtain the latest veBion 
of the relevant infonnation to verify. before plac­
ing orders, that the infonnation being relied 
upon is current. 
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