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RCA Linear Integrated Circuits

and MOS/FET’s

This DATABOOK contains detailed technical
information on the full line of linear integrated
circuits and the low-power line of metal-oxide-
semiconductor field-effect transistors (MOS/FET's)
currently available from RCA Solid State Division.
This broad spectrum of products include many
highly diverse types intended for a wide range of
circuit functions in industrial and/or consumer
applications.

The first section, a general over-ali guide to available
products, contains a complete index of types,
photographs of the wide variety of package options,
product classification and selection guides,
recommended operating and handling procedures,
a list of special terms and symbols, and a cross-
reference listing that shows the recommended RCA
replacement types for many popular industry
devices. This general section is followed by technical
data on individual types grouped into eleven broad
product categories, including: Operational Ampli-
fiers, Voltage Comparators, Data-Conversion Cir-
cuits, Arrays, Power Control Circuits, Differential
Amplifiers, Special-Function Circuits, TV/CATV
Circuits, Audio Circuits, Radio Circuits, and
MOS/FET's. The first page of each data section lists
all the types included in the section grouped
according to specific circuit functions together with
a reference to the page that contains the technical
data for each type.

The final section of the DATABOOK lists high-
reliability types supplied for military, aerospace, and
critical industrial applications and defines the
screening levels to which each of them are supplied,
shows dimensional outlines for all package types,
and lists, together with a brief abstract, current RCA
application notes on linear integrated circuits and
MOS/FET’s.
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Linear Integrated Circuits

‘Index to Devices

Data Data

Type Package Bulletin Type Package Bulletin

Number Suffix File No. | Page Number Suffix _File No. | Page
CA080 T|S E* H — 1238 83 CA3016 1t — — — — — 316 114
CA081 T|S E* - H — 1238 83 CA3016A | +t| — — — — — 310 121
CA082 T)|S E* — H — 1238 83 CA3018 " — H — — —_ 338 396
CA083 —| — — E1§| H — 1238 83 CA3018A | m | — — — — — 338 396
CA084 —| - — E1§| H — 1238 83 CA3019 mH - — — — 236 384
CA101 TS — — — — 786 28 CA3020 mH —_ — — — - 339 500
CA124 E | — — — — — 796 104 CA3020A | m | — — — — - 339 500
CA139 E | — — — — — 795 301 CA3021 e | — — — — — 243 129
CA139A E{— — — — — 795 301 CA3022 " | — — — — - 243 129
CA158 T|S E — — — 1019 93 CA2023 | H —_ — — — 243 129
CA158A TS E — — — 1019 93 CA3026 ® | H — — — — 338 354
CA201 TS — — — — 786 28 CA3028A | m | S |- — — H — 382 593
CA224 E | — — — — — 796 104 CA3028B | m | S — — — — 382 593
CA239 E | — — — — — 795 301 CA3029 . — -— — — — 316 114
CA239A E | — — —_ — — 795 301 CA3029A | e —_ - - ~ - 310 121
CA258 T}|S E — — — 1019 93 CA3030 o | — — — — — 316 114
CA258A TS E — — — 1019 93 CA3030A | e — - — — — 310 121
CA270 W| — — — — — 897E 871 CA3035 & | VI H — — — 274 362
CA301A T[S E — H — 786 28 CA3036 || — — — — — 275 402
CA307 TS E — H — 785 34 CA3037 1 | — — — — — 316 114
CA311, TS E — — — 797 270 CA3037A | + | — — —_ — — 310 121
CA324 E|— H — — — 796 104 CA3038 t | - — — — — 316 114
CA339 E|— H — — —_ 795 301 CA3038A | + | — — _— — - 310 121
CA339A E | — — — — — 795 301 CA3039 " | — H — — — 343 386
CA358 TS E H — - 1019 93 CA3040 .| — — _— = = 363 604
CA358A T[S E —_ — — 1019 93 CA3041 A [ — — — - — 318 952
CAS555 T|S E — — — 834 653 CA3042 A | — — - — — 319 960
CA555C TI|S E — H — 834 653 CA3045 t | F — H — — 341 404
CA723 T|E - — — — 788 520 CA3046 . — — — — - 341 404
CA723C T|E H — — — 788 520 CA3048 . H — — — — 377 365
CA741 TS E —_ — — 531 38 CA3049 T | — H — — — 611 372
CA741C TS E — H — 531 38 CA3050 T | — — — — — 361 410
CA747 TI|E — — — — 531 38 CA3051 . —_ — - — - 361 410
CA747C TI}E — H — — 531 38 CA3052 o [ — — — — — 387 377
CA748 TS E — — — 531 38 CA3053 m (S — —_ —_ — 382 593
CA748C T|S E — H — 531 38 CA3054 . —_ H - — — 388 354
CA758 E | — — — — — 760 38 CA3058 t -— — — — — 490 550
CA920A E| — - — — — 1132 771 CA3059 . H — — — — 490 550
CA1190 Q| — — — — — 1134 924 CA3060 DI E H — — — 537 224
CA1191 E | — — — — — 1347 928 CA3060A | D | — — — — - 537 224
CA1310A | E | — — — — — 1254 855 CA3060B | D | — — — — — 537 224
CA1352 E | — — — — — 961 876 CA3064 E | — — — — — 396 660
CA1391 E | — — — — — 981 775 | . CA3065 A |~ — — - - 412 968
CA1394 E | — — — — —_ 981 775 CA3068 A | — — - — - 467 880
CA1398 E | — — — — — 686 673 CA3070 . - —_ — — - 468 678
CA1458 T|S E — H — 531 38 CA3071 L] — — — — - 468 678
CA1524 E | — — — — H 1239 528 CA3072 L] — — — — — 468 678
CA1558 TS E - —_ — 531 38 CA3075 A} H — — — — 429 1014
CA1724 E | — — — — — 1228 393 CA3076 m | H — — — — 430 1018
CA1725 E | — — — — H 1228 393 CA3078 TI|S E H — — 535 237
CA2002 * ' M — — — — 1156 1004 CA3078A | T | S E H - - 535 237
CA2004 * | M — — — — 1105 1009 CA3079 . — — _— — — 490 550
CA2111A | E | Q — — — — 612 932 CA3080 8 | E S H — — 475 245
CA2136A | E | — —_ — — — 1262 937 CA3080A | & | E S —_ — - 475 245
CA2524 E| — — — — H 1239 528 CA3081 . F H — — — 480 332
CA2904 T|E — — — — 1019 93 CA3082 . F H — — — 480 332
CA3000 . H — — — — 121 562 CA3083 . F — H — — 481 418
CA3001 | H — — — — 122 569 CA3084 . —_ H —_ — - 482 422
CA3002 ® | H — — — — 123 612 CA3085 m | E S — H — 491 543
CA3004 " | H — — — — 124 575 CA3085A | m | S E — — — 491 543
CA3005 ®|H - | = =1 = 125 581 CA3085B | m | S — | = - - 491 543
CA3006 .| — — — — — 125 581 CA3086 . F — — — — 483 427
CA3007 . — — — — — 126 588 CA3088 E | — — — — — 560 1022
CA3008 1| — — — — — 316 114 CA3089 E | — — — — — 561 1026
CA3008A | 11| — — — — — 310 121 CA3090A | Q | — — - — — 684 860
CA3010 .| — — — — — 316 114 CA3091 DH — — — — 534 618
CA3010A | m | — — — — — 310 121 CA3093 E|H — - — — 533 432
CA3011 ® | H — — — — 128 939 CA3094 TS E H — — 598 213
CA3012 .| — — — — — 128 939 CA3094A | T | S E — — — 598 213
CA3013 .| — — — — —_ 129 945 CA3094B | T | S — — — — 598 213
CA3014 & — | - - | = = 129 945 CA3096 E|H - = - = 595 438
CA3015 s | —- | H - | =] - 316 114 CA309A | E|—| — | — | — | — 595 438
CA3015A | m | — — — — — 310 121 CA3096C | E | — — — — — 595 438
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~ Index to Devices

Data Data
Type Package Bulletin Type Package Bulletin
Number Suffix File No. | Page Number Suffix File No. | Page
CA3097 E|[H - — — — 633 448 CA3183 E|H — — — — 532 459
CA3098 T|S E H — - 896 278 CA3183A | E | — — _ - — 532 459
CA3099 E|H — — — — 620 285 CA3189 E | — - - _ - 1046 1036
CA3100 T|S E H - - 625 135 CA3190 E | — — — — — 1204 796
CA3102 E|H — — — — 611 372 CA3191 E | — e —_ - - 1268 899
CA3105 * | M — — — — 1382 46 CA3192 E| — - | - - — 1304 912
CA3118 TIH — — — — 532 459 CA3193 T|S E H — — 1249 52
CA3118A | T | — — — — — 532 459 CA3193A [ T [ S E H — . 1249 52
CA3120 E| — —_ — — - 907 819 CA3193B | T [ S E H — — 1249 52
CA3121 E| — - — — — 688 693 CA3194 El — — — — — 1270 740
CA3123 E| — - — - - 631 1032 CA3195 E | — — —_ — — 1260 866
CA3125 E| — - — — - 685 699 CA3199 E | — — — — — 1302 639 !
CA3126 Q| — — — — — 860 702 CA3201 E - — — 1346 748
CA3127 E| — - — — - 662 466 CA3202 E | — — — — — 1348 802
CA3128 Qi — — — — - 1161 471 CA3207 E|H —_ —_ — — 1322 343 |-
CA3130 T| S E H — — 817 141 CA3208 E|H — — — — 1322 343
CA3130A | T | S E — — — 817 141 CA3209 E [ — — — - — 1343 1042
CA3130B | T | S - — — - 817 141 CA3210 E | — — — — -— 1361 809
CA3134 — EM} QM| — — — 1097 974 CA3211 E | — — — — — 1379 644
CA3135 E| — — — — — 1021 827 CA3215 E| — . — - - 1358 990
CA3136 E| — - — — - 1158 887 CA3216 E | — — — - — 1362 993
CA3137 E| — — - — — 970 709 CA3217 E | — - — — — 1332 756
CA3138 E|H — — — — 1131 473 CA3219 E | — _ — — — 1359 514
CA3138A | E | — — — — — 1131 473 CA3221 E | — — —_ - — 1057 765
CA3139 E|lQ - - - - 905 668 CA3223 E | — — — — - 1361 809
CA3140 T| S E H — — 957 156 CA3227 E | — — | - — — 1345 476
CA3140A | T | S E — — — 957 156 CA3228 E | — — —_ - . — 517
CA3140B | T | S — — — — 957 156 CA3240 E*| E1§] — — — — 1050 193
CA3141 E| — — — — — 906 390 CA3240A | E*| E1§] — — — — 1050 193
CA3142 E| — — — - — 907 819 CA3246 E | — — — — — 1345 476
CA3143 E| — - — - — 1138 834 CA3260 T|S E H — — 1266 208
CA3144 E| — — — — — 1137 839 CA3260A | T | S E H — — 1266 208
CA3145 E| — — — — — 1175 714 CA3260B | T | S E H —_ — 1266 208
CA3146 E}|H - —_ — — 532 459 CA3280 E | — — — — H 1174 260
CA3146A | E | — — - - — 532 459 CA3280A | E | — — — — H 174 260
CA3151 E| — — — - — 1160 721 CA3290 TS E* E1§| — — 1049 291
CA3152 E| — — —_ — — 1351 48 CA3290A | T | S E* E1§f — —_ 1049 291
CA3153 E| — — — — — 1142 892 CA3290B | T | S . . — — 1049 29
CA3154 E| — — — — — 1183 780 CA3300 D|H — — — - 1316 316
CA3156 E| — | — — - - 1265 844 CA3308 D | — — — — — 1352 327
CA3157 E| — — — — — 1184 786 CA3401 | E | — H — — — 630 110
CA3158 E| — — — — — 1170 | 725 CA3420 S| T E H — — 1320 63
CA3159 E| — = — — - 1136 792 CA3420A | S | T E H — — 1320 63
CA3160 T|S E H — —_ 976 176 CA3420B | S | T E H — — 1320 63
CA3160A | T | S E — — — 976 176 CA3440 S| T E H — — 1318 254
CA3160B | T | S - — — . 976 176 CA3440A { S | T E H — — 1318 254
CA3161 E| — — — — — 1079 335 CA3440B | S | T E H = . 1318 254
CA3162 E| — — —_ — - 1080 308 CA3493 ST E - — — 1290 68
CA3163 E| — — — - - 1092 980 CA3493A | S | T E — — — 01290 68
CA3164 E| — — — — . 1139 647 CA3493B | S | T E — — — 1290 68
CA3165 E | E1§ — — — - 1278 494 CA3524 E !l — - — - H 1239 528
CA3166 E| — . —- — —_ 1100 984 CA3600 E | — — — — — 619 479
CA3168 E} — — — — —_ 1140 339 CAB078A | T | S . -— — — 592 79
CA3169 * I M — — - — 1277 508 CA6741 T|S — — — — 592 79
CA3170 E| — - — — — 1129 730 CAT7607 E | — — -— — — 1350 920
CA3172 E| — . — . — 1130 737 CA7611 E | — — — — — 1350 920
CA3179 E| — — — - H 1176 630 CD3226 E | — — - —_ —_ 1365 997
|
®  No designated suffix letter for this type in TO-5 style package A No designated suffix letter for this type in quad-in-line
$t  No designated suffix letter for this type of ceramic flat plastic package ‘
package *  In8-lead dual-in-line Mini-DIP package
¢ No ﬁesignated suffix letter for this type in dual-in-line plastic §  In 14-lead dual-in-line plastic package
package '

. . No designated suffix letter for this type in TO-220-style ) ‘
1  No designated suffix ietter for this type in duai-in-line package with vertical-mount lead form.
ceramic package
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Packages

RCA linear device packages are identified by letters as
indicated in the following chart. When ordering a

Package

Dual-In-Line Plastic Package

Chip

Linear device, it is important that the appropriate suffix
letter(s) be affixed to the type number of the device.

Suffix Letter

Modified Quad-In-Line Plastic Package
Quad-in-Line Plastic Package

Dual-In-Line Welded-Seal Ceramic Package D

E

Dual-In-Line Frit-Seal Ceramic Package F

H

Dual-in-Line Plastic Package with “Power Slab” P
Modified Dual-In-Line Plastic Package with “Power Slab” EM
QM

Q

TO-5 Style Package with Dual-In-Line Formed Leads (DIL-CAN) S
TO-5 Style Package with Straight Leads T

TO-220 Style Package with Horizontal-Mount Lead Form M
TO-5 Style Package with Radial Formed Leads Al
Staggered Quad-In-Line Plastic Package w

K

Ceramic Flat Package
Notes:

1. Some types may have an additional “M" suffix
following the package designation suffix, i.e.,
CAB3134EM. The additional “M” suffix simply.indicates
that the device is a mechanical variant of the basic

package type.

2. RCA linear integrated circuits are provided in chip
form to allow customer design of special and complex

circuits to suit individual needs. Linear chips are
electrically identical to and offer the features of their
counterparts, sealed in ceramic, TO-5, and plastic
packages. The package-options charts shown with the

functional diagrams for each generic type of RCA

linear integrated circuit indicate those types for which
chip versions are available.

D Suffix
Dual-in-Line Welded-Seal
Ceramic Package

H1844

14 and 16-lead versions

E Suffix
Dual-in-Line Plastic Package

H1817

8, 14, 16, 18, 22, 24 and 28-lead versions

F Suffix
Dual-In-Line Frit-Seal
Ceramic Package

H1806

14 and 16-lead versions

P Suffix
“Power Slab” Plastic
Dual-In-Line Package

H1902

CA3136P only

EM Suffix
Modified 16-lead Dual-in-Line
Plastic Package with
“Power Slab”

CA3134EM only

EM Suffix
Modified 16-lead Dual-in-Line
Plastic Package with
“Power Slab”
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Packages (Cont'd)

QM Suffix
Quad-In-Line Plastic
Package (QUIP) with

“Power Slab”

16-lead version

1
Q Suffix
Modified 16-lead
Quip

H1825

VERSA-V and VERSA-V1 TO-220 Style
Plastic Package with
Vertical-Mount Lead Form

(Versions with horizontal-mount
lead form are also available).

S Suffix
TO-5 Style Package with
Dual-in-Line Formed
Leads (DIL-CAN)

N

8-lead version

H1787

T Sutfix
TO-5 Style Package
with Straight Leads

H1463

8, 10, and 12-lead versions

V1 Suffix
TO-5 Style Package
with Radial Formed Leads

H1561

8, 10, and 12-lead versions

K Sutfix
Ceramic Flat Package

\\x\\

Shielded 20-lead
Quad-In-Line Plastic Package

W Sutfix
Staggered Quad-In-Line
Plastic Package

H1885

\§ H1383R1 H1704
14-lead version 14 and 16-lead versions
D Suffix JEDEC TO-72 H Suffix
18-lead Dual-In-Line Chip
Side-Brazed Ceramic Package
H1910 H1299

92CM-32235
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_ Product Classification Chart

Industrial Circuits

OPERATIONAL AMPLIFIERS ARRAYS
General Purpose DIFFERENTIAL | Amplifier/
General Purpose Wideband Variable AMPLIFIERS Diode Transistor
Single Unit | Dual Unit Single Unit High Current CA3000 Amplifier CA1724  CA3096
CA101 CA082* CA080* - CA3094 CA3001 CA3026 CA1725  CA3097
CA201 CA083* CA081* Micropower CA3004 CA3035 CA3018 CA3118
CA301A CA158 CA3008 CA3060 CA3005 CA3048 CA3036 CA3127
CA307 CA258 CA3010 CA3078 CA3006 CA3049 CA3045 CA3128]
CA741 CA358 CA3015 CA3080 CA3007 CA3052 CA3046 CA3138
CA748 CA747 CA3016 CA3440* CA3026 CA3054 CA3050 CA3146
CA3105 CA1458 CA3029 CAG6078Ae CA3028 CA3060 CA3051 CA3183
CA3152* CA1558 CA3030 Dual Unit CA3040 CA3102 CA3081 CA3227
CA3193* CA2904 CA3037 CA3280 CA3049 CA3082 CA3246
CA3420* | Quad Unit CA3038 CA3050 Diode CA3083 A CA3600
CA3493* CA084* CA3100* CA3051 CA3019 CA3084
CA6741e CA124 CA3130* CA3053 CA3039 CA3086
CA224 CA3140* CA3054 CA3141 CA3093
CA324 CA3160* CA3102
CA3401 Dual Unit
CA3240*
CA3260"
POWER CONTROL CIRCUITS DATA CONVERSION SPECIAL FUNCTION CIRCUITS
Voltage Solenoid & A/D Converters Timer Automotive Broadband
Regulators Motor Drivers CA3162 CA555 Circuits (Video)
CA723 CA3169 CA3300 CA3105 Amplifiers
CA1524 CA3219 CA3308 Four Quadrant CA3130* CA080* °
CA2524 Display Drivers Multiplier CA3160* CA081*
CA3085 Power CA3161 CA3081 CA3091 CA3161 CA082*
CA3524 Amplifiers CA3168 CA3082 CA3165 CA083*
CA3020 CA3207 * Single-Chip CA3168 CA084*
Zero-Voltage CA3105 CA3208* Detector Alarm CA3169 CA3001
Switches VOLTAGE Systems CA3207* CA3002
CA3058 Automotive COMPARATORS CA3164* CA3208* CA3020
CA3059 Ignition Single Unit CA3219 CA3021
CA3079 Switch CA311 Prescalers CA3228 CA3022
CA3165 CA3098+ CA3179 CA3260* CA3023
Programmable CA3099+ CA3199 CA3290* CA3040
Schmitt Universal Dual Unit CA3211 CA3071
Triggers Controller CA3290* CA3100*
CA3098 CA3228 Quad Unit CA3130*
CA3099 CA139 CA3140*
CA239 CA3160*
CA339 CA3240*
CA3260*
MOS/FET's
Single Gate Dual Gate Dual Gate Protected
3N128 3N153 3N140 40600 3N187 40673
3N138 3N154 3N141 40601 3N200 40819
3N139 40467A 3N159 40602 3N204 40820
3N142 40468A 40603 3N205 40821
3N143 40559A 40604 3N206 40822
3NT152 3N211 40823
3N212 40841
3N213

eLow-noise versions of CA741 and CA3078

*BiMOS types

A CMOS types

+Programmable

10
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Product -Classification Chart

Consumer Circuits
AUDIO RADIO
TV/CATV CIRCUITS CIRCUITS CIRCUITS
AFT Horizontal/ PIX IF Drivers AM/FM Com- FMIF
CA3064 Vertical CA270 - CA3094 munications - Circuits
CA3139 Systems CA1352 Circuits Gain Blocks
CA920A CA3068 Power CA2111A CA3011
Chroma CA1391 CA3136 Amplifiers CA2136A - CA3012
Systems CA1394 CA3153 CA2002 CA3011 CA3076
CA1398 CA3154 CA31N CA2004 CA3012
CA3070 CA3159 .CA3192 CA3013 Subsystems
CA3071 CA3190*** CA7607 Preamplifiers CA3014 CA2111A -
CA3072 CA3202 CA7611 CA3036 CA3043 CA2136A
CA3t21 CA3210 CA3048 CA3075 CA3013
CA3126 CA3223*** Remote CA3052 CA3076 R CA3014
CA3128** i Control CA3088 CA3075
CA3137 Sync/AGC CA3035 CA3089 CA3089
CA3145 Circuits CA3123 CA3189
CA3151 CA3120 Sound IF CA3143 CA3209
CA3158 CA3142 CA1190 CA3179
CA3170 CA1191 CA3189
CA3172 Luminance CA2111A CA3199
CA3194** Processors CA2136A CA3209
CA3201 CA3135 CA3011
CA3217 CA3143 CA3012 MOS/FET's
CA3221 CA3144 CA3013 Single Gate Dual Gate Dual Gate
i CA3156 CA3014 3N128 3N140 Protected
CA3041 3N138 3N141 3N187
Multiplex CA3042 3N139 3N159 3N200
Decoders CA3065 3N142 40600 3N204
CA758 CA3134 3N143 40601 3N205
CA1310A 3N152 40602 3N206
CA3090A Tuning 3N153 40603 3N211
CA3195 CA3140 3N154 40604 3N212
CA3152* 40467A 3N213
CA3163 40468A 40673
CA3166 40559A 40819
CA3168 40820
CA3199 40821
CA3211 40822
40823
Videodisc 40841
Circuits
CA2111A
CA3215
CA3216
. CD3226a
ACMOS types **PAL- ***625Line *BiMOS types

11
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Operating and Héndling Considerations

Solid state devices are being designed into an increasing
variety of electronic equipment because of their high
standards of .reliability and performance. However, it is
essential that equipment designers be mindful of good
engineering practices in the use of these devices to achieve
the desired performance.

This Note summarizes important operating recommen-
dations and precautions which should be followed in the
interest of maintaining the high standards of performance of
linear integrated circuits and MOS field-effect transistors.

The ratings included in RCA data bulletins are based
on the Absolute Maximum Rating System, which is

" defined by the following Industry Standard (JEDEC)
statement:

Absolute-Maximum Ratings are limiting values of opera-
ting and environmental conditions applicable to any electron
device of a specified type as defined by its published data,
and should not be exceeded under the worst probable
- conditions.

The device manufacturer chooses these values to provide
acceptable serviceability of the device, taking no responsi-
bility for equipment variations, environmental variations, and
the effects of changes in operating conditions due to
variations in device characteristics.

The equipment manufacturer should design so that
initially and throughout life no absolute-maximum value for
the intended service is exceeded with any device under the
worst probable operating conditions with respect to supply-
voltage variation, equipment component variation, equip-
ment control adjustment, load variation, signal variation,
environmental conditions, and variations in device charac-
teristics.

It is recommended that equipment manufacturers consult
RCA whenever device applications involve unusual electrical,
mechanical or environmental operating conditions.

GENERAL CONSIDERATIONS

The design flexibility provided by integrated circuits and
MOS/FET’s makes possible their use in a broad range of
applications and under many different operating conditions.
When incorporating these devices in equipment, designers
should anticipate the rare possibility of device failure and
make certain that no safety hazard would result from such
an occurrence. !

The small size of these devices provides obvious ad-
vantages to the designers of electronic equipment. How-
ever, it should be recognized that these compact devices
usually provide only relatively small insulation area between
adjacent leads and the metal envelope. When these devices
‘are used in moist or contaminated atmospheres, therefore,
supplemental protection must be provided to prevent the
development - of electrical conductive paths across the
relatively small insulating surfaces.

Devices should not be connected into or disconnected
from circuits with the power on because high transient
voltages may cause permanent damage to the devices.

TESTING PRECAUTIONS

In common with many electronic components, solid-state
devices should be operated and tested in circuits which have
reasonable values of current limiting resistance, or other
forms of effective current overload protection. Failure to
observe these precautions can cause excessive internal heating
of the device resulting in destruction and/or possible
shattering of the enclosure.

MOUNTING

Intégrated circuits are normally supplied with lead-tin
plated leads to facilitate soldering into circuit boards. In
those relatively few applications requiring welding of the
device leads, rather than soldering. the devices may be
obtained with gold or nickel plated Kovar leads.* It should be
recognized that this type of plating will not provide complete
protection against lead corrosion in the presence of high
humidity and mechanical stress. The aluminum-foil-lined
cardboard “sandwich pack™ employed for static protection
of the flat-pack also provides some additional protection
against lead corrosion, and it is recommended that the
devices be stored in this package until used.

When integrated circuits are welded onto printed circuit
boards or equipment, the presence of moisture between the
closely spaced terminals can result in conductive paths that
may impair device performance in high-impedance appli-
cations. It is therefore recommended that conformal coatings
or potting be provided as an added measure of protection
against moisture penetration.

In any method of mounting integrated circuits which
involves bending or forming of the device leads, it is
extremely important that the lead be supported and clamped
between the bend and the package seal, and that bending be
done with care to avoid damage to lead plating. In no case
should the radius of the bend be less than the diameter of the
lead, or in the case of rectangular leads, such as those used in
RCA 14-lead and 16-lead flat-packages, less than the lead
thickness. It is also extremely important that the ends of the
bent leads be straight to assure proper insertion through the
holes in the printed-circuit board.

MOS FIELD-EFFECT TRANSISTORS

Insulated-Gate Metal Oxide-Semiconductor Field-Effect
Transistors (MOS FETs), like bipolar high-frequency
transistors, are susceptible to gate insulation damage by the
electrostatic discharge of energy through the devices.
Electrostatic discharges can occur in an MOS FET if a type
with an unprotected gate is picked up and the static charge,
built in the handler’s body capacitance, is discharged through
the device. With proper handling and applications
procedures, however, MOS transistors are currently being
extensively used in production by numerous equipment
manufacturers in military, industrial, and consumer applica-

* MIL-38510A, paragraph 3.5.6.1(a), lead material.
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tions, with virtually no problems of damage due to
electrostatic discharge.

In some MOS FETs, diodes are electrically connected

between each insulated gate and the transistor’s source.
These diodes offer protection against static discharge and
in-circuit transients without the need for external shorting

" mechanisms.

MOS FETs which do not include gate-

protection diodes can be handled safely if the following basic
precautions are taken:

1.

Prior to assembly into a circuit, all leads should ‘be kept
shorted together either by the use of metal shorting
springs attached to the device by the vendor, or by the
insertion into conductive material such as “ECCOSORB*
LD26” or equivalent.

(NOTE: Polystyrene insulating “SNOW”_is not suffi-
ciently conductive and should not be used.)

When devices are removed by hand from their carriers,
the hand being used should be grounded by any suitable
means, for example, with a metallic wristband.

Tips of soldering irons should be grounded.

. Devices should never be inserted into or removed from
" circuits with power on. :

*Trade Mark: Emerson and Cumming, Inc.

Operating and Handling Considerations

SOLID STATE CHIPS
Solid state chips, unlike packaged devices, are non-

hermetic devices, normally fragile and small in physical size,
and therefore, require special handling considerations as
follows:

1.

Chips must be stored under proper conditions to insure
that they are not subjected to a moist and/or contam-
inated atmosphere that could alter their electrical,
physical, or mechanical characteristics. After the shipping
‘container is opened, the chip must be stored under. the
following conditions:

A. Storage temperature, 40°C max.

B. Relative humidity, 50% max.

C. Clean, dust-free environment.

The user must exercise proper care when handling chips
to prevent even the slightest physical damage to the chip.

During mounting and lead bonding of chips the user must
use proper assembly techniques to obtain proper elec-
trical, thermal, and mechanical performance.

. After the chip has been mounted and bonded, any -

necessary procedure must be followed by the user to
insure that these non-hermetic chips are not subjected to
moist or contaminated atmosphere which might cause
the development of electrical conductive paths across the
relatively small insulating surfaces. In addition, proper
consideration must be given to the protection of these
devices from other harmful environments which could
conceivably adversely affect their proper performance.

13
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Terms and Symbols

A
AAr

A
IFF
ACC

AFC
AFT
AGC
AMR

]
eN

eN(totaf)
_€01/e02
E

ON
fer

closed-loop voltage gain
audio amplifier gain
differential voltage gain
automatic chroma control
automatic frequency control
automatic fine tuning
automatic gain control

am rejection

open-loop voltage gain
amplifier voltage gain
small-signal, common-source,
forward transfer susceptance
(imaginary part of corresponding
admittance; see Yis)
small-signal, common-source,
input susceptance (imaginary

part of corresponding admittance;

see v

small-signal, common-source,
output susceptance (imaginary
part of corresponding admittance,
see y )

smali-signal, common-source,
reverse transfer susceptance
{imaginary part of corresponding
admittance, see v, ¢}

- bandwidth (unity gain)

open-loop bandwidth
base-to-substrate capacitance
collector-to-base capacitance
emitter-to-base capacitance
external capacitance

feedback capacitance

input capacitance

small-signal output capacitance
small-signal input capacitance
small-signal, common-source
short-circuit input capacitance
input-to-output capacitance;
data in/out capacitance
common-mode rejection ratio
output capacitance
feedthrough capacitance
smali-signal, common-source
short-circuit output capacitance
charge-pump capacitance
small-signal, common-source
short-circuit, reverse transfer
capacitance

input sensitivity

I/F noise voltage
low-frequency noise voitage;
equivalent short-circuit input
noise voltage (uV v Hz)
wideband noise voltage
referenced to input

channel separation

broadband output noise voltage
clock input frequency
maximum operating frequency
charge-pump input-pulse fre-
quency

unity-gain crossover frequency;
gain-bandwidth product
input-pulse frequency

power gain

forward transconductance
{large-signal)

static forward-current transfer
ratio (beta)

small-signal forward-current
transfer ratio

dc supply current

dc supply current

‘A
'aBC
laGe
's

Ic
'cBo
ceo
ICE({OFF).
'p
'D(ON)
'pARK
IpF
'bpo

Ips

lG2ssk
lGssr
IG1ssr

'G2ssR

IoT -

h
ig
lisc
o
a||0

ang/aT
'Lim
IMTR

'n

‘N

o
10(DIFF)

oo

amplifier supply current .
amplifier bias current

AGC source current

base current

collector current

collector cutoff current
collector, cutoff current
output leakage current

drain current

dc on-state drain current
dark current

diode forward current
supply current for drain supply
voltage {VDD)

zero-gate (bias) drain current
{dual-gate types)

zero-gate (bias) drain current
(single-gate types)

forward current

channel (input) gate lead
current

channel (input) gate reverse
current

gate terminal current {single-
gate types)

gate-No.1 terminal current
duai-gate types

gate-No. 2 terminat current
duali-gate types
gate-to-source forward leakage
current, all other terminals
shorted to source (dual-gate
types).

gate-No.1 source forward leakage
current, all other terminals
shorted to source (dual-gate
types). :
gate-No. 2-to-source forward
leakage current, all other
terminals shorted to source
(dual-gate types).
gate-to-source reverse leakage
current, all other terminals
shorted to source:(single-gate
types).

gate-No. 1-to-source reverse
leakage current, all other
terminals shorted to source
{dual-gate types).
gate-No.2-to-source reverse
leakage current, all other
terminals shorted to source
(dual-gate types).

gate trigger current; gate
terminal current

input current

input bias current

internal bias current

input offset current

average temperature coefficient
of input offset current
temperature coefficient of input
offset current (drift)
short-circuit limiting current
current-mirror transfer ratio
1/F noise current

equivalent open-circuit noise
current {(pA/ v Hz)

output current

differential output current
{sink)

output offset current

output leakage current, low

"ds(off)
"ds(on)

Ras
Ro

peak output current
magnitude of peak output
current

maximum output current
(source)

maximum output current
(sink)

photo current

peak-to-peak output current
total quiescent current
charge-pump input current.
dc reverse (leakage) current
supply current for reference
supply voltage

strobe load current

voltage (Vgg)

supply current for supply
voltage

threshold current

total supply current
normalized factor (ky = k/k)

maximum available power gain
maximum useable power gain
{unneutralized)

noise factor

power output

device dissipation

power supply rejection ratio
small-signal drain-to-source
off-state resistance

static drain-to-source on-state
resistance

gate leakage-current resistance
output resistance
low-frequency output resistance
smali-signal output resistance
small-signal, short-circuit,
common-source output
resistance i
differential input resistance
small-signal input resistance
small-signal, short-circuit,
common-source input resistance
low-frequency input resistance
ON resistance; the ON-state
resistance of an analog switch
at specified input and load
conditions,

20N resistance; the differgnce
in ON-state resistance between
any 2 analog switches at speci-
fied input and load conditions.
signal-to-noise ratio

slew rate

ambient temperature

delay time

differential recovery time

falt time

input-pulse rise time

total harmonic distortion
turn-off time

turn-on time

rise time

input-pulse rise time

reverse recovery time

setup time

storage time

pulse width

DC positive supply voltage

DC negative supply voltage
amplifier bias voltage
substrate voltage
base-to-emitter voltage
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VBE(sat)
V{BRICBO

V(BRICES

“V(BRIDI

V(BRIR
V(BRIEBO

V(BRIGSSF
V(BRIG1SSF
V(BRIG2SSF

V(BRIGSSR

V{BRIG2SSR

V
cBO -
Vee

VCO

Vceo
VCEO(sus)

Veio
Vep

Ve
AVg/aT

VGH
VaL
v

GS
VGs(TH)
VGs(Off)

Veis

Vg1st0ff)

base-to-emitter saturation
voltage

collector-to-base breakdown
voltage

collector-to-emitter break-
down voltage

dc breakdown volitage be-
tween diode and substrate
dc reverse breakdown voltage
emitter-to-base breakdown
voltage

dc gate-to-source forward
breakdown voltage, all other
terminals shorted to source
{single-gate types}

dc gate-No.1-to-source
forward breakdown voltage,
all other terminals shorted to
source {dual-gate types)

dc gate No.2-to-source forward
breakdown voltage, all other
terminals shorted to source
(dual-gate types)

dc gate-to-source reverse
breakdown voltage, all
other terminals shorted to
source (single-gate types)

dc gate-No.2-to-source
reverse breakdown voltage,
alt other terminals shorted
to source (dual-gate types)
collector-to-base voltage
drain supply voltage

used as a second positive
supply voltage. It is <Vpp
and referenced to Vgg
voltage controlled oscillator
collector-to-emitter voltage
coliector-to-emitter
sustaining voltage
collector-to-substrate voltage
charge pump voltage
drain supply voltage (the most
positive supply voltage;
always referenced to ground)
drain-to-gate voltage (single-
gate types)
drain-to-gate-No.1 voltage
(dual-gate types)
drain-to-gate-No.2 voltage
{single-gate types)
diode-to-substrate voltage
diode reverse voltage
drain-to-source voltage
source voltage (the most
negative supply voltage in a
3-supply voltage system}

-dc forward voitage
temperature coefficient of
forward voltage drop
channel gate input voltage,
high level

channel gate input voltage,
low level

gate-to-source voltage
gate-to-source threshold
voltage

gate-to-source cutoff voltage
(single-gate types)
gate-No.1-to-source voltage
{dual-gate type)
gate-No.1-to-source cutoff
voltage (dual-gate types)

Vaas
Vgagloff)

M
Vi(Lim)
Vicr
ViL
ViH
Vio
Vol

avg/aT

AVIO/AT
av glavt
av ooV

aVig

VitLim)
anee
VN

Vo
aVg/av T
avg/av?
Vo(rms)

AVO
\
Op-p
Volaf)
VoL

Voo
VoH

os

gate-No.2-to-source voltage
(dual-gate types)
gate-No.2-to-source cutoff
voltage (dual-gate types)
input voltage

input limiting voltage
common-mode input voitage .
range

input-voltage, low fevel
input-voitage, high level
input offset voltage
magnitude of input offset
voltage

temperature coefficient of
magnitude of input offset
voltage

temperature coefficient of
input offset voltage drift
positive input-offset-voltage
sensitivity

negative input-offset-voitage
sensitivity

average temperature
coefficient of input-offset
voltage

input limiting voltage (knee)
protective diode knee

voitage (protected gate types)
output noise voltage

output voltage

dc supply voltage sensitivity
dc supply voltage sensitivity
open-loop output voltage
swing

output voltage temperature
coefficient

output voltage swing
recovered af voltage

output voltage, low level;

the voltage level at an output
when the input logic
conditions have been set to
establish logic LOW output.
output offset voltage

output voltage, high level;
the voltage level at an output
when the input logic conditions
have been set to establish a
logic HIGH output.
maximum output voltage
maximum output voltage
charge pump voitage

charge pump input voltage,
low level -

charge-pump input voltage,
high level

reference voltage

regulated supply voltage
supply voltage rejection

ratio

input threshold voltage

zener voltage

magnitude of small-signal,
common-source, short-
circuit forward transfer
admittance (transadmittance)
small-signal, common-source,
short-circuit, input-admittance
(conductance, real part of
admittance; susceptance,
imaginary part of admittance)
small-signal, common-source,
short-circuit, output
admittance

Iy

<Y

rsl

rs

rs

Terms and Symbols

magnitude of small-signal,
common-source, short-circuit,
reverse transadmittance

phase angle of small-signal,
common-source, short-circuit,
reverse transadmittance

angle of reverse trans-
admittance, common-source
circuit

input impedance

output impedance

zener impedance

phase angle

phase margin

efficiency

open-loop phase lag
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Cross-Reference Directory for Linear Integrated Circuits

Industry
Type
AD301AH
AD301AN
AD741H
AD741N
AD741CH

AD741CN
AD2020
AMLM301AH
AMLM301H
AMLM307H

AMLM311H
AM723HC
AM723HM
AM741HC
AM741HM

AM747HC
AM747HM
AM748HC
AM1458H
AM1558H

HA1-2630
HA1-2650
HA1-2655
HA1-2720
HA2-2311-5

HA2-2520
HA2-2650
HA2-2655
HA2-2720
ITT1352N

ITT3064C
ITT3064N
ITT3065N

LF156H

LF356H
LF356J
LM100
LM124N
LM139J

LM139AN
LM139AJ
LM139N

LM158AH
LM158AN

LM158AT
LM158N
LM158P
LM158T
LM201AN

LM201AP
LM201AV
LM201H
LM201N

LM201T

LM224N

LM239AD
LM239AF
LM239AY
LM239AN

LM239D
LM23gF
LM239J
LM239N
LM258AH

RCA

Replacement

Type
CA301AT,LM301AH
CA301AE,LM301AN
CAT741T,LM741H
CAT741E,LM741N
CA741CT,LM741CH

CA741CE,LM741CN
CA3162E
CA301AT,LM301AH
CA301T,LM301AH
CA307T,LM307H

CA311T,LM311H
CA723CT,LM723CH
CA723T,LM723H
CA741CT,LM741CH
CA741T,LM741H

CA747CT

CA747T

CA748CT, LM748CH
CA1458T,LM1458H
CA1558T,LM1558H

CA3020

LM1558A, CA1558E
LM1458H, CA1458E
CA6078
CA311T,LM311H

CA3100T
CA1558T,LM1558H
CA1458T,LM1458H
CA3078E
CA1352E

CA3064T
CA3064E
CA3065E

CA081T

CA081CT
CAO081E
CA3085E
CA124E
CA139F

CA139AE
CA139AF
CA139E

CA158AT
CA158AE

CA1568AT
CA158E
CA158E
CA158T
CA201AE

CA201AE
CA201AE
CA201T
CA201E
CA201T

CA224E

CA239AF
CA239AF
CA239AF
CA239AE

CA239F
CA239F
CA239F
CA239E
CA258AT

Industry
Type
LM258AN
LM258AT
LM258H
LM258L
LM258N

LM258P
LM258T
LM301AH
LM301AL
LM301AN

LM301AP
LM301AT
LM301AV
LM307H
LM307N

LM307T
LM311H
LM311L
LM311N
LM311P

LM311T
LM324N
LM339AJ
LM339AN
LM339D0

LM339F
LM3394
LM339N
LM358AH
LM358AN

LMB358AT
LM358H
LM358L
LM358N
LM358P

LM358T
LM393N
LM555CH
LM555CN
LM555H

LMS555N
LM723CH
LM723CN
LM723H
LM723N

LM741CH
LM741CN
LM741H
LM741N
LM746N
LM747CH
LM747CN
LM747H
LM748CH
LM748CN

LM748H

LM1310N
LM1391N
LM1394N
LM1458H

LM1458N
LM1558H
LM1558N
LM1800N

LM1820N -

RCA
Type Type
CA258AE LM1845N
CA258AT LM2111N
CA258T LM2901J
CA258T LM2901N
CA258E LM2802N
CA258E LM2904N
CA258T LM2904P
CA301AT,LM301AH | LM3011H
CA301AT,LM301AH | LM3018H
CA301AE,LM301AN | LM3018AH
CA301AE,LM301AN | LM3019H
CA301AT,LM301AH | LM3026H
CA301AE,LM301AN | LM3028AH
CA307T,LM307H LM3028B
CA307E,LM307N LM3039H
CA307T,LM307H LM3045D
CA311T,LM311H LM3046N
CA311T,LM311H LM3053H
CA311E,LM311N LM3054N
CA311E,LM311N LM3064H
CA311T,LM311H LM3064N
CA324E,LM324N LM3065N
CA339AF LM3066N
CA339AE,LM339AN | LM3067N
CA339F LM3070N
CA339F LM3071N
CA339F LM3075N
CA339E,LM339N LM3086N
CA358AT LM3089N
CA358AE LM3126N
CA358AT LM3146AN
CA358T LM3302J
CA358T LM3302
CA358E LM3401N
CA358E M5141T
CA358T MC1310P
CA3290E MC1352P
CA555CT,LM555CH | MC1357P
CAS555CE,LMS555CN | MC1357PQ
CAS555T MC1358P
CAS555E,LM555N MC1364G
CA723CT,LM723CH | MC1364P
CA723CE,LM723CN | MC1370P
CA723T,LM723H MC1371P
CAT23E,LM723N MC1375P
CA741CT,LM741CH | MC1389P
CA741CE,LM741CN | MC1391P
CA741T,LM741H MC1394P
CA741E,LM741N MC1398P
CA3072 MC1455G
CA747CT MC1455P1
CA747CE MC1458G
CA747T MC1458P1
CA748CT,LM748CH | MC1458T
CA748CE,LM748CN | MC1555G
CA748T,LM748H MC1555P1
CA1310E MC1558G
CA1391E MC1558P1
CA1394E MC1558T
CA1458T,LM1458H | MC1723CcaG
CA1458E,LM1458N | MC1723CcP
CA1558T,LM1558H | MC1723G
CA1558E MC1741CG
CAT7S8E MC1741CP1
CA3123E MC1741G

RCA
Replacement
Type
CA3120E
CA2111AE
CA2901F
LM2901N
LM2902N

CA2904E,LM2904N
CA2904E,LM2904N
CA3011

CA3018

CA3018A

CA3019
CA3026
CA3028A
CA3028B
CA3039

CA3045,CA3045F
CA3046
CA3053
CA3054
CA3064

CA3064E
CA3065
CA3066
CA3067
CA3070

CA3071

CA3075

CA3086

CA3089E, CA3189E
CA3126E

CA3146AE
LM3302F

LM3302N

CA3401E
CA741CT,LM741CH

CA1310E
CA1352E
CA2111AE
CA2111AQ
CA3065

CA3064T
CA3064E
CA3070
CA3071
CA3075

CA3089E, CA3189E
CA1391E

CA1394E

CA1398E
CA555CT,LMS555CH
CAS555CE,LM555CN
CA1458T,LM1458H
CA1458E,LM1458N
CA1458T,LM1458H
CAS55T

CAS55CE,LM555CN
CA1558T,LM1558H
CA1558E
CA1558T,LM1558H
CA723CT,LM723CH

CA723CE,LM723CN
CA723T,LM723H
CA741CT,LM741CH
CAT41CE, LM741CN
CA741T,LM741H
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RCA RCA RCA

Industry Replacement Industry Replacement Industry Replacement

Type Type Type Type Type Type

MC1747CG CA747CT : SG748T CA748T,LM748H TLO82CP CAO0B2E

MC1747G CA747T SG1458M CA1458E,LM1458N | TLOB2ACP CAO82AE
MC1748CG CA748CT,LM748CH SG1458T CA1458T,LM1458H | TLO82BCP CA082BE
MC1748CP1 CA748CE,LM748CN SG1558T CA1558T TLO83CN CAOB3E

MC1748G CA748T,LM748H SG2524N CA2524E TLO83ACN CAO83AE
MC3346P " CA3046 SG3018T CA3018 TLOB4ACN CAOB4AE
MC3386P CA3086 SG3018AT . CA3018A TLO84CN CA0B4E
MC34001BP CAO81AE SG3058J CA3058 TLO84BCN CAO084BE
MC34001P CAOB1E SG3059J . CA3059 US5B7741312 CA741T LM741H
MC34002BP CA0B2AE $G3079J CA3079 U5B7741393 CA741CT,LM741CH
MC34002P CA0B2E SG3081N CA3081 U5B7748312 CA748T,LM748H
MC3401P CA3401E $G3081J CA3081F U5B7748393 CA748CT,LM748CH
NE555P CAS555CE,LM555CN SG3082N CA3082 U5R7723312 CA723T,LM723H
NES55L CA555CT,LM555CH 5G3082.J CA3082F U5R7723393 CA723CT
NESSST CA555CT,LM555CH $G3083J CA3083F UBA7723393 CA723CE,LM723CN
NE555V CA555CE,LM555CN SG3401N CA3401E U9T7741393 CA741CE,LM741CN
PM741J CA741T,LM741H SG3524N CA3524E ULN2111A CA2111AE
PM741CJ CA741CT,LM741CH SN76115N CA1310E ULN2111N CA2111AQ
PM747K CAT747T SN76116N CA758E ULN2114A CA3072

PM747CK CA747CT SN76242N CA3070 ULN2124A CA3070

RC555NB CAB555CE,LM555CN SN76243AN CA3071 ULN2125A CA3120E

RC555T CAS555CT,LM555CH SN76264N CA3072 ULN2127A CA3071

RC723CN LM723CN SN76267N CA3067 ULN2129A CA3075

RC723DB CA723CE,LM723CN SN76298N CA1398E ULN2137A CA3123E

RC723T CA723CT,LM723CH SN76564N CA3064 ULN2165A CA3065
RC1458NB CA1458E,LM1458N SN76565N CA3064E ULN2210A CA1310E

RC1458T CA1458T,LM1458T SN76635N CA3123E ULN2212B CA3012
RC3401DB CA3401E SN76650N CA1352E ULN2262A CA3126Q
RC741DB CA741CE,LM741CN SN76666N CA3065 ULN2264A CA3064

RC741NB CA741CE,LM741CN SN76675N CA3075 ULN2267A CA3067

RC741T CA741T,LM741H SN76676P CA3076 ULN2269A CA3121E
RC747DB CA747CE SN76689N CA3089E, CA3189E | JN2289A CA3089E, CA3189E
RC747T CAT47T SSS301AJ CA301AT,LM301AH | ULN2298A CA1398E

RM555T CA555T,LM555H SSS301AP CA301AE,LM301AN | ULX2244A CATS8E

RM723T CA723T, LM723H SSS741CJ CA741CT,LM741CH | pA301AH CA301AT,LM301AH
RM741T CA741T,LM741H $5514584 CA1458T LM1458H | ,a307H GA307T,LM307H
AM7477 CAT47T $551558J CA1558T,LM1558H | #A307T CA307E,LM307N
RM1558T CA1558T, LM1558H TDA2002V CA2002 uA301AT CA301AE,LM301AN
SES55L CAS555T TDA2002H CA2002M uA31TH CA311T, LM311H
SES55N CASS55E TBBO0747 CA747CT uA3NT CA311E,LM311N
SE555P . CAS5S55E T8B0748 CA748CT,LM748CH wuA555HC CA555CT,LM555CH
SES55T CAS55T TBB0748B CAT748CE,LM748CN | #A555HM CAS55T

SFC2301A CA301AT,LM301AH TBB14588 CA1458E,LM1458N | zAS55TC CA555CE,LM555CN
SFC2301ADC CA301AE,LM301AN TBCO747 CA747T uAT20PC CA3123E

SFC2307 CA307T,LM307H TCA270 CA270 HAT23CA CA723CE,LM723CN
SFC2311 CA311T,LM311H TDA3081N CA3081 uAT23CL CA723CT LM723CH
SFC2741C CA741CT,LM741CH TDA3082N CA3082 uAT23CN CA723CE,LM723CN
SFC2741M CA741T,LM741H TDA3083N CA3083 uAT23HC CAT723CT,LM723CH
SFC2748DC CAT748CE,LM748CN TDA7607 CA7607E pAT23HM CA723T,LM723H
SFC2748C CA748CT,LM748CH TDA7611 CA7611E uAT23MN CA723E,LM723N
SG301AN CA301AE,LM301AN TDBO0723 CA723CT,LM723CH JAT23ML CA723T,LM723H ,
SG301AT CA301AT,LM301AH TDB0723A CA723CE,LM723CN | ,a723PC CA723CE,LM723CN
SG307N CA307E,LM307N TDCO0723 CA723T,LM723H uAT41CN CA741CE,LM741CN
SG307T CA307T,LM307H TLOBOML CA080T uAT41CL CA741CT,LM741CH
SG311M CA311E,LM311N TLOBOAML CAOQ80AT uAT41CP CAT741CE,LM741CN
SG311T CA311T,LM311H TLoBOCL CAOBOCT 4AT41CT CA741CE,LMTA1CN
SG723CN CA723CE,LM723CN TLO8OCP CAOQBOE pAT41HC CA741CT,LM741CH
$G723CT CA723CT,LM723CH TLOBOACP CAOB0AE, CAOBOBE | ,A741HM CA741T,LM741H
SG723T CA723T,LM723H TLOBIML CA0B1T HATAIML CAT41T LM741H
SG741CN CAT741CE,LM741CN TLOB1AML CAOB1AT pAT41MN CAT41E,LM741N
S$G741CT CAT741CT,LM741CH TLOB1CL CA0B1CT JAT4IMP CA741E,LM741IN
SGT4T CA741T,LM741H TLOBICP CAOB1E uATA1PC CA741CE,LM741CN
SG747CN CA747CE TLOB1ACP CAOQ81AE uAT46PC CA3072

SG747CT CAT747CT TLO81BCP CAO081BE uAT4TCA CAT47CE

SG747T CAT47T TLO82ML CA082T pHAT47CL CA747CT

SG748CN CA748CE,LM748CN TLO82 CA082CT HAT4TCN CAT747CE

SG748CT CA748CT,LM748CH
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Cross-Reference Directory for Linear Integrated Circuits

Industry
Type
HATATHC
HATATHM
HATATML

UATATMN
uAT4TPC
UATATA

uATA8CL
uAT48CN

UAT4BCP
uAT48CT
uAT48HC
UATA8HM
UATABML

uAT48MN
HATABMP
UAT48T

UATA8TC
uAT58PC

MATBOPC
uA781PC
uATBTPC
HA1391T
MA1394T

uA1458HC
uA1458TC
uA1558HM
#A3018HM
uA3018AHM

RCA
Replacement
Type
CA747CT
CA747T
CA747T

CA747E

CA747CE

CA747E
CA748CT,LM748CH
CA748CE,LM748CN

CA748CE,LM748CN
CA748CT,LM748CH
CAT748CT,LM748CH
CA748T,LM748H
CA748T,LM748H

CA748E,LM748N
CA748E,LM748N
CA748E,LM748N
CA748CE,LM748CN
CA758E

CA3070
CA3071
CA3126Q
CA1391E
CA1394E

CA1458T,LM1458H
CA1458E,LM1458N
CA1558T

CA3018

CA3018A

Industry
Type
#A3019HM
H#A3026HM
uA3036HM
HA3039HM
uA3045DM

#A3046DC
HA3054PC
HA3064HC
HA3064PC
HA3065PC

HA3066PC
LA3075PC
HA3086DC
HA3089E
HA3401P

uPC151A
uPC151C
uPC157A
uPC157C
uPC251A

uPC251C
uPC301AC
uPC311C
uPC324C
uPE€339C

uPC741C
uPC1458C

RCA
Replacement
Type

CA3019

CA3026

CA3036

CA3039
CA3045,CA3045F

CA3046
CA3054
CA3064
CA3064E
CA3065

CA3066

CA3075

CA3086F

CA3089E, CA3189E
CA3401E

CA741CT,LM741CH
CA741CE LM741CN
CA301AT,LM301AH
CA301AE,LM301AN
CA747CT

CAT747CE
CA301AE,LM301AN
CA311E,LM311N
CA324E,LM324N
CAB339E,LM339N

CA741CE,LM741CN
CA1458E,LM1458N

LM Branded Linear IC’s

RCA supplies the following Linear IC’s branded with the industry standard “LM” Brand.
Technical Data on LM Branded types is identical to the corresponding CA Branded types. See chart below.

Data Data
Equivalent Bulletin Equivalent Builetin
Type CA Type File No. Page Type CA Type File No. Page
LM1458H CA1458T . 531 38 LM339N CA339E 795 301
LM1458N CA1458E 531t 38 LM358N CA358E 1019 98
LM1558H CA1558T 531 38 LM555CH CA555CT 834 653
LM201H CA201T 786 28 LM555CN CA555CE 834 653
LM2901N * LM723CH CA723CT 788 520
LM2902N * LM723CN CAT723CE 788 520
LM2904N CA2904E 1019 38 LM723H CA723T 788 520
LM301AH CA301AT 786 28 LM723N CA723E 788 520
LM301AN CA301AE 786 28 LM741CH CA741CT 531 38
LM307H CA307T 785 34 LM741CN CA741CE 531 38
LM307N CA307E 785 34 LM741H CA741T 531 38
LM311H CA311T 797 270 LM741N CA741E 531 38
LM311N CA311E 797 270 LM748CH CA748CT 531 38
LM324N CA324E 796 104 LM748CN CA748CE 531 38
LM3302N * LM748H CA748T 531 38
LM339AN CAB39AE 795 301 LM748N CA748E 531 38

*No CA Branded part type conforms to industry standard data

s
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General Guide to Linear Integrated Circuits

The EVP option

For systems designers, the key to cost-effective device procurement is often found in deter-

mining the right level of reliability. How much reliability? At what cost?

For semiconductor manufacturer and user alike, the answer has always been the same. As

much reliability as the application requires at the lowest practical cost.

The screening programs of RCA employ this philosophy to achieve Linear IC reliability goals in

both standard product and military high-reliability product.

As both integrated circuits and their application become more complex, an increasing
number of linear IC users find the cost-effective answer to reliability requirements in a new
level of reliability screening. One which for the intended use, is more effective than standard
product but does not involve the higher costs required to achieve military reliability levels.

This new cost-effective approach to enhanced commercial reliability is provided by the RCA

Extra Value Program.

The Extra Value Program adds a burn-in and additional testing to the comprehensive real-
time controls and test procedures carried out on standard plastic and TO-5-style product.
The enhanced product of the Extra Value Program achieves AQL levels as shown in the

chart below.

TEST

EVP PRODUCT

100% High-Temperature Continuity or
Functional Test at 100°C

Plastic-package types only

Sample Leak Test

TO-5-style package types only;
Gross leak rate = 1x10—5
Atm.cc/sec. max.,;

Fine leak rate = 5x10—8
Atm.cc/sec. max.

100% Burn-in

160 Hrs. Min. at 125°C
per MIL-STD-883A
Method 1015.1

AQL DC Parametric Tests

0.25% Max.

AQL DC Functional Tests

0.15% Max.

Marking

Standard Part No. with Blue Dot
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Linear Integrated Circuits

PROCESS FLOW CHART

STANDARD PRODUCT SCREENS | EVP SCREENS
100% (2)
VAPLIED STABILIZATION |
BAKE |
SAMPLE |
WAFER VISUAL | pLasTIc
INSPECTION l PACKAGES 100% (4)
] —»] HIGH-TEMPERATURE
| TEST 100°C
100% SAMPLE (3) PLASTIC PACKAGE
CIRCUIT LEAK TESTS | TYPES ONLY
PROBE TO-5 STYLE I
' .
100% I 100% (5)
PELLET DC TESTS | BURN-IN—160 HRS. MIN.
SEPARATION 850 | TA=125°C
100% SAMPLE | 100%
DIE VISUAL AC TESTS DC TESTS
INSPECTION 25°C | 25°C
| | |
SAMPLE
T ) DC FUNCTIONAL I
ENGAPSULATE AND PARAMETRIC |
STS 25°C
BRAND
v 13 ! — EVP (6)
| PRODUCT
BRAND
STANDARD |
PRODUCT '

(1) Epoxy mount and cure; ultrasonic aluminum wire bond on

sonic gold-wire bond on plastic types; encapsulate in TO-5-style or
plastic dual-in-line package.

TO-5-style or thermo-

(2) Stabilization bake 6 hours at 175°C for plastic-package types, 16 hours at 200°C
for TO-5-style types.
(3) Gross leak rate of 1x10 —5 Atm.cc/sec max. and fine leak rate of
5x10 — 8 Atm.cc/sec max.
(4) High-temperature (i.e., heat-pipe, hot-rail) test
(a) automatic test for continuity on each terminal at 100 °C for array types.
(b) continuity or functional gain test at 100 °C for op-amps, comparators,
and voltage regulators.
(5) 100% dc test before and after burn-in per MIL-STD-883A
Method 1015.1
(6) Brand EVP product surviving both Enhancement Screens with Standard Type
Number plus b_lue dot.
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General Guide to Linear Integrated Circuits

The extra value of burn-in

Quality relates to the percentage of defective units at “time zero”. It is a measure of devices
dead-on-arrival (DOA). While the total absence of even a single defective unit in any lot of
devices received from the semiconductor manufacturer may be the ideal goal, itis an
impractical one.

Testing experience and a complete understanding of failure mechanisms tell us that every
increment of improvement over the standard 0.65% AQL carries a price tag which becomes
disproportionately high relative to the number of line rejects it will eliminate.

Application experience shows that the simple reduction of AQL does in no way guarantee
an improvement in field-failure rates.

Reliability, in contrast to the zero-time aspects of quality, is a measure of the maintenance
of quality through time in actual system environment.

Component burn-in is effective in screening out temperature- and time-dependent
mechanisms that would normally escape detection under a 100% final electrical test.

Thus, the Extra Value Program offers greater cost effectiveness in achieving field reliability
than any program which relies solely on reduced outgoing or incoming inspection levels.

The basic theory of byrn-in and the type of improvement which can be expected through
reduced device infant mortality is depicted in the chart below.

—— Infant

4 Mortality
Region BASIC THEORY OF SCREENING
. Burn-in and screening eliminate a major percentage
Failure of the infant mortality. Component life in
Rate equipment is translated from curve Ato curve B
Reduced B A as a result of burn-in
Due To without burn-in
Screening )
with burn-in
e
28
£
Time Zero in Equipment Time
EVP SCREENING ORDERING INFORMATION
Package Standard Extra Value
Burn-In Time — 160 Hrs. Min. Type Type No. Type No.
Burn-in Temperature — 125°C o
lastic
Hot Continuity Test Dual-In-Line CAT41E CATHEX
Temperature — 100°C
To5 CA3140T CA3140TX
Style
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Operational Amplifiers
Technical Data

General

General Purpose

Purpose Page Wideband Page

Single Unit Single Unit
CA101............... 28 CA080*.............. 83
CA201............... 28 CAOB1* .............. 83
CA301A ............. 28 CA3008............. 114
CA307............... 34 CA3008A ........... 121
CAT41............... 38 CA3010............. 114
CA748............... 38 CA3010A ........... 121
CA3105.............. 46 CA3015............. 114
CA3152* ............. 43 CA3015A ........... 121
CA3193*............. 52 CA3016............. 114
CA3420*............. 63 CA3016A ........... 121
CA3493*............. 68 CA3021............. 129
CA6741e............. 79 CA3022............. 129

Dual Unit , CA3023............. 129
CAO82* oo 83 CA3029............. 114
CAO83 . .. 83 CA3029A ........... 121
CA158 . ... 93 CA3030............. 114
CA258 . ... 93 CA3030A ........... 121
cAsss .............. 93 CA3037 ............. 114
CAT47 ... ... 38 CA3037A ........... 121
CA1458. ... ... 38 CA3038............. 114
CA1558. . ... ... 38 CA3038A ........... 121
CA2904 . ... 38 CA3100*............ 135

CA3130*............ 141

Quad Unit CA3140%............ 156
CA084* .............. 83 CA3160" . ........... 176
CA124.............. 104
CA224.............. 104 Dual Unit '
CA324 ... 104 CA3240*............ 193
CA3401 . ..o 110 CA3260*............ 208

*BiMOS types

eLow-noise versions of CA741 and CA3078

Op Amp, Comparator, and OTA

SelectionChart .......... ...ttt Pages 24 — 27

Variable Page
High Current
CA3094........ ce... 213
Micropower
CA3060............. 224
CA3078............. 237
CA3080............. 245
CA3440*............ 254
CAG078A ............ 79
Dual Unit
CA3280e............ 260
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Linear Integrated Circuits

Op-Amp, Comparator, and OTA Selection Chart

Type # Description Basic Ratings Input Characteristics @ 25°C
Compens. [ V', V" Is Vio Is lio Vica Vicr
Internat Max. | Max. | Max. Max. Max. (Plus) | (Minus)
External v nA mV nA nA v \"
CAO80E E +18 2.8 15 .050 .030 10 10
CA080T-S E +18 2.8 6 .040 .020 12 12
CAO80AE Single BiMOS Op-Amp with E +18 28 6 .040 .020 12 12
CAO80AT-S High Slew Rate E +18 2.8 3 .040 .020 12 12
CAO080BE E +18 2.8 3 .030 .010 12 12
CA080CT-S E +18 2.8 15 .050 .030 10 10
CAO081E I, E +18 2.8 15 .050 .030 10 10
CA081T-S . . I,E *18 2.8 6 .040 .020 12 12
CAOBTAE | Znge BIMOS ILE +18 | 28 | 6 040 020 12 12
CAOB1AT-S P 'r’]‘g,‘”‘ R 1L E +18 | 28 3 040 .020 12 12
CAO81BE igh Stew Rate ILE +18 | 238 3 030 010 12 12
CA081CT-S 1, E +18 2.8 15 .050 .030 10 10
CAOQ82E I +18 5.6 15 .050 .030 10 10
CA082T-S 1 +18 5.6 6 .040 .020 12 12
CA082AE Dual BiMOS Op-Amp with ] +18 5.6 6 .040 .020 12 12
CAO082AT-S High Slew Rate | +18 5.6 3 .040 .020 12 12
CA082BE i +18 56 3 .030 .010 12 12
CA0B2CT-S ] +18 5.6 15 .050 .030 10 10
CAO083E Dual BiMOS | 118 56 15 .050 .030 10 10
CAO83AE Op-Amp with | 118 56 6 .040 .020 12 12
CA083BE High Slew Rate | +18 5.6 3 .030 .010 12 12
CAOB4E R R 1 +18 11.2 15 .050 .030 10 10
CAOB4AE Q‘,‘jth'S"l"OSROf’A’"p with | 18 | 112 | 6 040 020 12 12
CA084BE 'on Slew Rate ! £18 [ 112 | 3 030 010 12 12
CA101 General Purpose Op-Amp E +22 3.0 5.0 500 200 12 12
CA124™ Quad Op-Amp | +16 8 5 150 30 V=15 0
CA139™ Quad Volt Comparator NA +18 8 5 100 25 Vi-15 0
CA139A" Quad Volt-Comparator NA +18 8 2 100 25 V*-15 0
CA158"" Dual Op-Amp-General Purpose E +16 3 5 150 30 V-15 0
CA158A"" Dual Op-Amp-General Purpose E +16 3 2 50 10 V'-1.5 0
CA201 General Purpose Op-Amp E 122 3 75 1,500 500 12 12
CA224"" Quad Op Amp ] *16 8 7 250 50 1.5 0
CA239'" Quad Volt Comparator NA +18 8 5 250 50 Vi-15 0
CA258'" Dual Op-Amp-General Purpose E £16 3 5 150 30 V*-15 0
CA258A™" Dual Op-Amp-General Purpose E +16 3 3 80 15 V'-1.5 0
CA301A General Purpose Op-Amp E +18 3 75 250 50 12 12
CA307 General Purpose Op-Amp 1 +18 3 7.5 300 50 12 12
CA311 Single VoIt Comparator NA +18 8 7.5 250 50 14 14
CA324"" Quad Op-Amp | 116 8 7 250 50 V'-1.5 0
CA339" Quad Voitage Comparator NA +18 8 5 250 50 V-1.5 0
CA339A" Quad Voitage Comparator NA +18 8 2 250 50 V*-1.5 0
CA358™ Duai Op-Amp General Purpose E +16 3 7 250 50 V15 0
CA358A"" Dual Op-Amp General Purpose E +16 3 3 100 30 V*-15 0
CA741 Single-General Purpose Op-Amp ] 122 2.8 5 500 200 12 12
CA741C Single-General Purpose Op-Amp | +18 2.8 6 500 200 12 12"
CAT747 Dual 741 T 122 56 5 500 200 12 12
CA747C Dual 741 1 +18 5.6 6 500 200 12 12
CA748 Single-General Purpose Op-Amp E +22 2.8 5 500 200 12 12
CA748C Single-General Purpose Op-Amp E +18 2.8 6 500 200 12 12
CA1458 Dual 748 ] +18 5.6 [ 500 200 12 12
CA1558 Dual 748 ] +22 56 5 500 200 12 12
CA3008 General Purpose Op-Amp E 18 9 5 12,000 5,000 .50 4
CA3008A General Purpose Op-Amp E 18 9 2 4,000 1,500 .50 4
CA3010 General Purpose Op-Amp E +8 9 5 12,000 5,000 .50 4
CA3010A General Purpose Op-Amp E +8 9 2 4,000 5,000 .50 4
CA3015 General Purpose Op-Amp E +16 21 5 24,000 5,000 65 8
CA3016 General Purpose Op-Amp E +16 21 5 24,000 5,000 .65 8
CA3029 General Purpose Op-Amp E +8 9 5 12,000 5,000 .50 4
CA3029A General Purpose Op-Amp E +8 9 2 4,000 1,500 .50 4
CA3030 General Purpose Op-Amp E +16 21 5 24,000 5,000 65 8
CA3030A General Purpose Op-Amp E +16 21 2 6,000 1,600 .65 8
CA3037 General Purpose Op-Amp E +8 9 5 12,000 5,000 .50 4
CA3037A General Purpose Op-Amp E +16 9 2 4,000 1,500 .50 4
General Purpose Op-Amp E 116 21 5 24,000 5,000 .65 8
CA3038A General Purpose Op-Amp E +16 21 2 6,000 1,600 .65 8
CA3060D OTA - Triple Amplifier E +7 3.6 5 5,000 1,000 4.3 5
CA3060AD and Array E +18 3.6 5 ‘5,000 1,000 12 12
CA3060BD lasc = 100 uA E 118 36 5 5,000 1,000 12 12
CA3060E tasc = 100 uA E +18 3.6 5 5,000 1,000 12 12
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Operational Amplifiers

Output Characteristics AC Characteristics @ 25°C Package Characteristics! |Page #
Vour +° Vour— RL AOL’ BW? Slew Rate? Temp?®
Min. Min. for Vour Min Typ Typ Range Piastic TOS
v v OHMS \ZA' MHz V/us IMC Ceramic Metal CAN
24 Vg, 24V, 10K 25K 5 13 c 8E
24 Vg, 24 Ve 10K 50K 5 13 M 8T, 8S
24 Vyp 24 Vg 10K 50K 5 13 c 8E 83
24 Vyp 24 Vg, 10K 50K 5 13 M 8E
24 V,, 24 Vo 10K 50K 5 13 c 8T, 8S
24 V,, 24 Vo, 10K 25K 5 13 C 8E
24V, 24 Voo 10K 25K 5 13 [ 8T, 8S
24 Vg 24 Vg 10K 50K 5 13 M 8T, 8S
24 Vpp 24V, 10K 50K 5 13 c 8E 83
24 Vy, 24 Vg 10K 50K 5 13 M 8T, 8S
24V, 24 Vg 10K 50K 5 13 c 8E
24V 24 Vyp 10K 25K 5 13 C 8T, 85
24 Vo 24V, 10K 25K 5 13 C 8E
24V, 24 Vyp 10K 50K 5 13 M 8T, 8S
24 V,, 24 Vyp 10K 50K 5 13 c 8E 83
24 Vyp 24 Vy, 10K 50K 5 13 M 8T, 8S
24V, 24 Vpo 10K 50K 5 13 C 8E
24 V,, 24 Voo 10K 25K 5 13 C 8T, 8S
24 Von 24 Voo TOK 25K 5 13 C 14E
24 Vg 24 Vg 10K 50K 5 13 (o} 14E 83
24 Vg 24 Voo 10K 50K 5 13 c 14E
24V,, 24 Voo T0K 25K 5 13 C 14E
24 Vp, 24 Vi 10K 50K 5 13 C 14E 83
24 Voo 24 Vo, 10K 50K 5 13 c 14E
10 10 2K 50K 1.0 10 non comp. M 8E 8T, 8S 28
V*-1.5V 0 2K 50K 1.0 5 M 14E 104
Vsar = .5V 5.1K 50K =300 ns t =13 us M 14E 301
Vsar = .5V 5.1K 50K t = 300 ns ty=1.3 us M 14E
Vi-1.5V 0 2K 50K 1.0 5 M 8E 8T, 8S
*-1.5V 0 2K 50K 1.0 5 M 8E 8T, 8S %
v*+110 +10 2& 20K 10 10 non comp C 8E 8T, 8S 133
—1.5V 0 2 25K 1.0 5 ! 14E
_ Vsar = .5V 2K 50K t. = 300 ns tr=13us 1 14E 301
V15V 0 2K 50K 1.0 5 | 8E 8T, 8S 93
V*-1.5V 0 2K 50K 1.0 5 | 8E 8T, 85
+10 =10 2K 25K 1.0 10 non comp C 8E 8T, 85 28
+10 —10 2K 25K 2 .5 C 8E 8T, 8S 34
V sar =I 15V 5K 200K Response time 200 ns C 8E 8T, 8S 270
V*-1.5V 0 2K 25K 1.0 5 ¢ 14E 104
Vsar = .5V 2K 50K t. = 300 ns t = 1.3 us C 14E 301
Vsar = .5V 2K 50K t. = 300 ns t=1.3us [0} 14E
V1.5V 0 2K 25K 1.0 5 [« 8E 8T, 8S 93
V*-1.5V 0 2K 25K 1.0 5 C 8E 8T, 8S
10 -10 2K 50K 1.0 5 M 8E 8T, 8S 38
10 -10 2K 20K 1.0 5 C 8E 8T, 8S
10 =10 2K 50K 1.0 5 M 14E 10T 38
10 -10 2K 20K 1.0 5 C 14E 10T
10 -10 2K 50K 1.0 5 M 8E 8T, 85 38
10 -10 2K 20K 1.0 5 C 8E 8T, 8S
10 10 2K 20K 1.0 5 C 8E 87, 85 38
10 -10 2K 50K 10 5 M 8E 8T, 8S 38
R T S O A I i
2 = 2K 7K 207 3 M 127 114
2 -2 2K K 20" 3 M 12T 121
6 5 2K 2K 20" 3 M 12T 114
6 ) 2K 2K 20 3 M 14K 114
2 -2 2K 7K 20 7 M 14E 114
2 -2 2K IK .20"° 7 C 14E 121
6 -6 2K 2K 20" 3 C 14E 114
6 -6 2K 2K .20"° 3 C 14E 121
2 -2 2K 7K 207 7 C 14D g 114
2 -2 2K 7K 20" 7 M 14D 121
3 % 2K 2K 207 3 M 14D 114
6 -6 2K 2K 20" 3 M 14D 121
46 58 o« Jgm=30umho KED) 8 M 16D
12 -12 s gm=30umho 110 8 M 16D 204
12 -12 «  gm=30umho 110 8 M 16D
12 -12 % gm=30umho 110 8 | 16E
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Op-Amp, Comparator, and OTA Selection Chart

Type # Description Basic Ratings Input Characteristics @ 25°C
Compens. | V',V Ts Vio Te To “Vicn Vicn
Internal Max. | Max. | Max. Max. Max. (Plus) | (Minus)
External v nA mV nA nA v v
CA3078 Micropower Op Amp E +7 130 45 170 32 5 5
CA3078A Micropower Op-Amp E +18 | .025 3.5 12 2.5 5 5
CA3080 High Slew Rate OTA E +18 1.2 5 5,000 ~ 600 12 12
CA3080A High Slew Rate OTA E +18 1.2 2 5,000 600 12 12
CA3094 Programmable E 12 [ 4 5 5,000 2,000 12 14
CA3094A Power Switch/Amplifier E +18 4 5 5,000 2,000 12 14
CA3094B (OTA) E 122 4 5 5,000 2,000 2 14
CA3100 Wideband BiMOS Op-Amp E | +18 105 5 2,000 400 2 12
CA3130™ BiMOS Op-Amp with E +8 15 15 .050 .030 0 0
CA3130A"" MOS Input and E +8 15 5 .030 020 10 0
CA3130B"’ MOS Output E 18 15 2 .020 .010 10 0
CA3140 BiMOS Op-Amp with f +18 6 15 .050 .030 " 15
CA3140A MOS Input and | 118 6 5 .030 020 12 15
CA31408B Bipolar Qutput { 122 6 2 .020 010 12 15
CA3160™ BiMOS Op-Amp with I, E +8 15 15 .050 .030 10 0
CA3160A"" MOS tnput and I,E 18 15 5 .030 .020 10 0
CA3160B"" MOS Output ILE 18 15 2 .020 010 10 ' 0
CA31938 Precision - 5uV/°C, Neg. Null 1 +18 3.5 .500 40 10 10 12
CA3193A° Precision - 3uV/°C, Neg. Null i +18 3.5 .200 20 . 5 10 12
CA31938° Precision — 2 uV/°C Neg. Null | +22 35 .075 15 3 10 12
CA3240 Dual BiMOS Op-Amp | +18 12 15 .050 030 AE] 15
CA3240A With MOS Input and Bipolar Qutput | +18 12 5 .040 .020 12 15
CA3260™ Dual BIMOS Op Amp ] +8 | 155 | 15 050 030 10 0
CA3260A"" With MOS Input [ +8 15.5 5 .030 .020 10 0
CA3260B" and MOS OQutput | £8 15.5 2 .020 010 10 0
CA3280™ Dual OTA E +18 4.8 3.0 5,000 700 13 13
CA3280A'? Dual OTA E +18 4.8 0.5 5,000 700 13 13
CA3290 Dual EiMOS NA +18 3 20 050 .030 Vi-3.8V V-
CA3290A Comparator with NA +18 3 10 040 .025 V*-3.8V \'a
CA3290B MOS Input & Bipolar Output NA +22 3 6 .030 .020 V*-3.8V '
Quad Single Supply
CA3401 Op-Amp (Norton) | +18 14 NA 300 NA NA NA
CA3420 Low-Supply Volitage i ES K] .550 10 .003 0020 NS NS
CA3420A Low Current BiIMOS | +11 .550 5 .003 .0020 2 1.0
CA3420B Op-Amp (£1V Operation) | 11 .550 2 .001 .0007 2 1.0
CA3420 Low-Supply Voltage | +11 .700 10 .003 .0020 8.5 10
CA3420A Low-Current BiMOS I +11 .700 5 .003 .0020 9.0 10
CA34207B QOp-Amp (+10V Operatign) l 11 .700 2 001 0007 9.0 10
CA3440 | +125 | .017 10 050 .030 3.5 5.0
CA3440A7 gf’,\;l‘gg OnAm | £125| 017 | 5 .040 020 35 5.0
CA34408" p-Amps | +125] 017 | 2 030 010 35 5.0
CA3493° Precision - 5uV/°C - Pos. Null | +18 3.5 .500 40 10 10 12
CA3493A° Precision - 3 uV°C - Pos. Null | 118 3.5 200 20 5 10 12
CA3493B° Precision - 2 uV/°C - Pos. Null 1 122 3.5 .075 15 3 10 12
9,10 | Low Burst Noise
CAB078A Micropower Op-Amp E +18 .025 3.5 12 3.5 14 14
9 Low Burst Noise
CA6741 General Purpose Op-Amp | +22 2.8 5.0 500 200 12 12
NOTES:

1. Aoc value is for a load resistor as specified in the output charac-
teristics chart. If the load is different it will be displayed under
the Ao value.

For OTA’s the AoL value is replaced by gm.

2. Slew rate values on externally compensated amplifiers will
differ with compensation.
For comparator circuits the slew rate and BW values are re-
placed by response times.

3. Temperature range's are defined as:
C=0°Cto70°C
I =40°C to 85°C
M = -55°C t0 125°C

4. Package suffix's are defined as:
T=TO-5
E = Plastic
K = Ceramic Fiat Pak
D = Ceramic — Dual in Line
S = TO-5 formed for 8 or 12 Lead Plastic

5. Output characteristics are defined for load resistors as defined
in the chart. If there are characteristics for two load resistors
they will be displayed by a slanted line.

6. CA3100 AC Characteristics:

Slew rate characteristics in the chart is for C. = 10 pf Av =1,
Vo = 10V (pulse)
For C. = Opf, Ay = 10, SR = 70 V/us typ., 50 V/us min.
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Output Characteristics AC Characteristics @ 25°C Package Characteristics* | Page #
Vour +¢ Vour— R AOL BW? Slew Rate? Temp®
Min. Min. tor Vour Min Typ Typ Range Plastic TOS5
v v OHMS vV MHz V/us IMC Ceramic Metal CAN
5.1 -5.1 10K 25K .002 1.5 C 8E 8T, 8S 237
5.1 -5.1 10K 40K .0003 0.5 M 8E 8T, 88
12 12 © m = 9.6 umho 2 30 [¢] 8E 8T, 85 245
12 12 0 m = 9.6 umho 2 50 M 8E 8T, 8S
14.95 14.2 2K 20K 30 50 M 8E 8T, 85
14.95 142 2K 20K 30 50 M 8E 8T, 8S 213
14.95 14.2 2K 20K 30 50 M 8E 8T, 88
9 -9 2K 630 38 25° M 8E 8T, 8S 135
14.99/12 .001 /2K 50K 15/C.= 0 30/C.=0 M 8E 8T, 8S
14.99/12 .001 %0/2K 50K 16/C. =0 30/Cc.=0 M 8E 8T, 88 141
14.99/12 .001 o0/2K 100K 15/C. =0 30/C.=0 M 8E 8T, 85
12 -14 2K 20K 45 9 M 8E 8T, 8S
12 -14 2K 20K 45 9 M 8E 8T, 8S 156
12 -14 2K 50K 4.5 9 M 8E 87, 88
14.99/12 .001 /2K 50K 4 10 M 8E 8T, 88
14.99/12 .001 /2K 50K 4 10 M 8E 8T, 8S 176
14.99/12 .001 /2K 100K 4 10 M 8E 8T, 8S
13 -13 2K 100K 12 .25 C 8E 8T, 8S
13 -13 2K 316K 1.2 .25 i 8E 8T, 85 - 52
13 -13 2K 1000K 1.2 .25 M 8E 8T, 88
T2 =14 2K 20K 15 9 M 8E, 14E1 | 87,89 193
12 -14 2K 20K 4.5 9 M 8E, 14E1 8T, 8S
14.99/11 .001 o0/2K 50K 4 10 M 8E 8T, 8S
14.99/11 .001 /2K 50K 4 10 M 8E 8T, 8S 208
14.99/11 .001 /2K 100M 4 10 M 8E 8T, 8S
12 -12 o 50K/ 9 125 M 16E 260
12.5 -13.3 e 50K/ 9 125 M 16E *
Vsar = .4V (4mA) 25K tt=12us tr =200 ns M 8E, 14E1 8T, &S
Vsar = .4V (4mA) 25K tt=12us t; = 200 ns M 8E, 14E1 8T, 8S 29N
Vsar = .4V (4mA) 50K t, =12 us ti = 200 ns M 8E, 14E1 8T, 8S
13.5 10 10K 1K 5 6 M 14E 110
.80 -.85 =3 10K/10KQ 5 5 M 8E 8T, 85
.90 -.85 o< 20K/10KQ 5 5 M 8E 8T, 8S 63
.80 -.95 e 20K/10KQ 5 .5 M 8E 8T, 8S
97 =97 3 TOK/T0KQ 5 5 M 8E 8T, 83
9.7 -9.7 o 20K/10KQ 5 5 M 8E 8T, 8S 63
9.7 97 e 20K/10KQ2 5 5 M 8E 8T, 85
3 -3 10K 10K .063 .03 M 8E 8T, 88
3 -3 10K 10K .063 .03 M 8E 8T, 8S 254
3 -3 10K 32K .063 .03 M 8E 8T, 88
13 -13 2K 100K 1.2 .25 C 8E 8T, 8S
13 -13 2K 316K 1.2 .25 | 8E 8T, 88 68
13 -13 2K 1000K 1.2 .25 M 8E 8T, 88
137 -13.7 10K 40K .0003 15 M 8T, 8S 79
12 -12 2K 50K 1.0 .50 M 8T, 8S 79
NOTES (cont'd):
7. For CA3440 series Rser = 10 MQ. 9. CAB078T and CA6741T are for applications where low noise
8. CA3493 is equivalent to CA3193 with the exception of nulling & (burst + I/f) is a prime requirement.
pin out. CA3493 is pos nulling with pinout equivalent uA725. 10. -3 db BW
g::s 9282%?5721\1"'/":#" 11. Characteristics shown are for single supply operation.
P © Typ Max 12. CA3280 characteristics @ lasc = 500 uA except Vio, ls, Iio which
CA3193/CA3493 1.0 5 uv/eC are at lagc = 1 mA.
CA3193A/CA3493A 1.0 3 uVv/°C
CA3193B/CA3493B .60 2 pVv/°eC
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CA101, CA201, CA301A Types

S-Suffix Types

H-1787

T-Suffix Types Features:

E-Suffix Types

H-1817

The RCA-CA101, CA201, and CA301A are general-purpose,
high-gain operational amplifiers for use in military,
industrial, and commerical applications.

These types, which are externailly phase compensated,
permit a choice of operation for optimum high-frequency
performance at a selected gain; unity-gain compensation
can be obtained with a single 30-pF capacitor.

All types are available in 8-lead TO-5 style packages with
standard leads (T suffix), and with dual-in-line formed
leads (“DIL-CAN", S suffix). The CA301A is also available
in the 8-lead dual-in-line plastic package (“MINI-DIP"), E
suffix), and in chip form (H suffix).

NULL

NOTE: PIN 4 1S CONNECTED TO CASE

TOP VIEW
92€S-23998

a — TO-5 Style package for all types

T-Suffix
S-Suffix

Operational Amplifiers

For Commercial, Industrial, and Military Applications

H-1528 m Short-circuit protection and latch-free operation

® Unity-gain phase compensation with a single 30-pF capacitor
®  Replacement for industry types 101, 201, 301A

® CA301A Slew Rate (Summing ampl.) 10 V/us

Applications:

Long-interval integrator

Timers

Sample-and-hold circuits
Summing amplifiers
Multivibrators

Comparators

Instrumentation

AC/DC converters

Inverting amplifiers

Sine- & square-wave generators
Capacitance multipliers & simulated inductors

PHASE
COMPENSATION PHASE
OFFSET NULL ®compENsATION
INV. R
wpur @ B DV
NON -INV. B pUT
bt @ ®outeu
-@— OFFSET
v ® Wit
TOP VIEW

92C5-23999

b — Plastic package for CA301A
E-Suffix

Fig. 1 - Functional diagrams.
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CA101, CA201, CA301A Types

Maximum Ratings, Absolute Maximum Values at Ta = 25°C:

DC SUPPLY VOLTAGE (Between V+ and V- Terminals):
Lo 10 5 T o1 T PR R PR
CA301A ...

DC INPUT VOLTAGE
(For supply voltages less than 15 V, the Input Voltage rating is equal to the DC Supply Voltage)

DIFFERENTIAL INPUT VOLTAGE ..ttt ttit ittt ietat ettt ettt asaasae e tet et ettt atatetataeieusssoasscnsnss +30V
OUTPUT SHORT-CIRCUIT DURATION . ...ttt et ettt ettt taaraeenetteneteneritaeetetetonsrerosasnonssns Indefinite*
DEVICE DISSIPATION:
(0] =2 0 T 2 £ 5 @ LR 500 mW
Above TA =75%C Derate NEATtY @b . ... .....o.einineuneietaenaratereeneet e taaneauoseateaceesetoasantns 6.67 mW/°C

AMBIENT TEMPERATURE RANGE:
Operating —

CAT0T L e e e ettt e e s -55 to +125°C
(07910 R IR o7 < 1o 1 - 0to +70°C
STOTAGE (Al LYPES) « oo ettt it ittt ittt -65 to +150°C
LEAD TEMPERATURE (During Soldering):
At a distance 1/16" + 1/32" (1.59 + 0.79 mm) from case for 10 SECONAS MAX. .....ovuhueeneiiiettii it +265°C
* At TA <70°C and Tc < 125°C (CA101); Ta <55°C and TC <70°C (CA201, CA301A).
COMPEN:AHT‘}g'E T @PHASE
& OFFSET NULL COMPENSATION vt
. INV.
A INPUT
V1 Q Q2
NON-INV
INPUT
Q3 Q4
/\RI/\ZA 1 Qi3 75kQ
I 6209
OFFSET o7 RI3
120 2 Q9 Qi
o—4 -
Q5 Q6 Q10 (10}
R6 R7
Rea a0kq 30 k@
CAi0!
CA201
CA30lA
R8
6500
v-
: —®

92CM- 24 000R|

Fig. 2 - Schematic diagram.
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CA101, CA201, CA301A Types
ELECTRICAL CHARACTERISTICS

TEST
CONDITIONS A LIMITS
CHARACTER- CA101 CA201 CA301A UNITS
ISTICS Supply Voltage (V+)
=5to15V Min. Typ. Max. Min. Typ. Max. Min. Typ. Max.
Input Offset TA=25°C Rs<10kQ — 1 5 - 2 7.5 - - —
Voltage Vio Rs<50kQ — — — —_ — — — 2 75 v
m
Rs=<10kQ2 —_ — 6 — — 10 — - —
Rs=<50k{2 — — — — - - —_ -— 10
Average Temper-| Rs<10kQ) — 6 — — 10 - — - —_
ature Coefficient o
of Input Offset Re=soq | — 8 — - — - - — | #4re
Voltage aVio — —_ — - — — —_ 6 30
Average Temper-[  -55°C to +25°C —_ - — — — — — - —
ature Coefficient 0°C to +25°C — — — — — — — 0.02 0.6
en ° nA/°C
of Input Offset +25°C to +70°C — — — — — — — 0.01 0.3
Current alio +25°Cto +125°C — - - - — - — - -
Input Offset Ta=0°C — — — — 150 750 — -_— -
Current  lio Ta=25°C - 40 200 - 100 500 — 3 50
Ta=70°C - — — — 50 400 — — -
nA
Ta=125°C — 10 200 - - - — - -
- - — - - — — — 70
TA =-55°C — 100 500 - - — — — —
Input Bias TAa=-55°C - 0.28 1.5 - - — - - -
Current i Ta=0°C — — — - 0.32 2 - - — "
i
Ta=25°C - 0.12 0.5 - 0.25 1.5 —_ 0.07 0.25
— — — — — — — — 03
Supply Current | TA=25°C Vi=15V | — - - - — - - 18 3
I+ V=20V —_ 1.8 3 —_ 18 3 — — — mA
TA=125°C V+=20V — 1.2 25 — — — - - -
Open-Loop TA=25°C V%=15V
50 160 —_ 20 150 — 25 160 -
Differential Vo=110V RL=2kQ
- V/mW
Voltage Gain V=15V
25 —_ — 15 - _— 15 - —
AoL | Vo=£10V RL=2kQ
Input Resis-
TA=25°C 0.3 08 — 0.1 0.4 - 0.5 2 - MQ
tance Ri
Output Voltage V=16V RL=10kQ| +12 +14 —_ 12 +14 - +12 +14 - v
Swing Vopp [ V=15V RL=2kQ +10 +13 — +10 +13 - +10 +13 —
Common-Mode | V=15V +12 — — +12 — -— +12 - —
Input-Voltage v
Range  Vics | V=20V - - — — - - - - -
Common-Mode Rs<10kQ){ 70 90 - 65 90 - — - —
Rejection Ratio aB
CMRR Rs<50k()] — —_ —_ - -_ - 70 90 -
Supply-Voltage Rs<10kQ| 70 90 — 70 90 — — — -
Rejection Ratio dB
Rs<50k() _— - —_ — — — 70 90 —

PSRR

A Characteristics applicable over operating temperature range (TA) as shown below, unless otherwise specified:
CA101: -55 to +125°C; CA201, CA301A: 0 to 70°C
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CA101, CA201, CA301A Types
TYPICAL STATIC CHARACTERISTICS

TYPE CA101
2 HT TH
SUPPLY VOLTAGE (vi)—v 1 i HH
11 : 8 41+t
| . eedagbess
< sas == B t H
i i ol .
H s H sa
] ; ah ] Sss joers
H o-98°C ITTHITET]
: N T 3 3o AMBIENT TEMPERATURE LTA} .
§ 2 i -
z H B
100| e B
] 2 29
aRsagal $ S5assns
s0 = = wo ses: THHT
1T N E Ll C
o } 1 1T il 1 11T
-5 -%0 -25 o 2% S0 5 00 125 25 10 ¥ iL3 s 20
AMBIENT TEMPERATURE (T4 )— *C SUPPLY VOLTAGE (V’l'—v
92CS- 24001 92€8-24002
Fig. 3 - Input current (l10, I1B) vs. temperature. Fig. 4 - Input bias current vs. supply voltage.
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. 1
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§ 105 1 ,'_ 25H1H .
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:z : 128°C1]
z > 1
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« 3 pas
z e ST B8
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so} 1] H1HT]
[ 10 5 20 0 5 20
SUPPLY VOLTAGE (V) —V - SUPPLY VOLTAGE (V’)—V
92CS -23985 92C5-23984
Fig. 5 - Voltage gain vs. supply voltage. Fig. 6 - Supply characteristics.
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Fig. 7 - Output characteristics.
TYPE CA201
VOLTAGE SUPPLY (VE1 18 v AMBIENT TEMPERATURE (Tal®25°C
] b
& 1
g - 2 HH
2 f 2 as'] H -
x x
R H
Bw 888 9 3
' & 150 3
5 S ] |
g OFF, | ;
E i * : :
2 5
11 IS S EEEANES] T 1 50 T
= mL 20””0”“40 50 80 ™ 80 [ 5 : 0 L) 20
AMBIENT TEMPERATURE (T )— °C SUPPLY VOLTAGE (vi)—v
92CS- 24003 92C8- 24004
Fig. 8 - Input current (10, 18) vs. temperature. Fig. 9 - Input bias current (li8) vs. supply
voltage:
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CA101, CA201, CA301A Types

TYPICAL STATIC CHARACTERISTICS (Cont'd)

OPEN - LOOP DIFFERENTIAL VOLTAGE

GAIN (A o) — 4B

AMBIENT TEMPERATURE (T g }e28°C

0 L] 20

H_
SUPPLY VOLTAGE (V) —vV 92¢S- 24008

Fig. 10 - Volitage gain vs. supply voltage.

TYPE CA201

TYPE CA301A

AMBIENT TEMPERATURE (T,)025°C
3
€ o1
|28
-
o]
c o2
-3
&
3
g
E
3
[
R
=3
2
o5
e
o ° 15 20
)
SUPPLY VOLTAGE (vi)—~v 02cs-24006
Fig. 11 - Supply characteristics.
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Fig. 13 - Voltage gain vs. supply voltage.
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Fig. 15 - Supply characteristics.

TYPICAL DYNAMIC CHARACTERISTICS
TYPES CA101, CA201, CA301A
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Fig. 12 - Input current (110, I18) vs. temperature.
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Fig. 14 - Output characteristics.
120
VOLTAGE SUPPLY (V)eiS v
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Fig. 16 - Voltage gain vs. frequency.
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Fig. 17 - Output voltage swing vs. frequency.
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CA101, CA201, CA301A Types

TYPICAL DYNAMIC CHARACTERISTICS (Cont'd)
FOR TYPES CA101, CA201 AND CA301A

=

i
o

N w b o o

OUTPUT

H

AMBIENT TEMPERATURE

INPUT (V1) AND OUTPUT (V! VOLTAGE —V
o

-3 2 H (Tars28°C
:m— SUPPLY VOLTAGE (V) =13V
-4 b
i
-5HH i
-6 5

0 10 20 30 40 30 60 70 60 90 100
TIME (1) =4S
92Cs-23997

Fig. 18 - Voltage follower pulse response.

TYPE CA301A

107'5|AMBIENT TEMPERATURE (Ta)*25°C [N N AMBIENT TEMPERATURE (Tp)25°C

N

171 NOISE VOLTAGE (ey)—V2/Hz
7
f

171 NOISE CURRENT (IN)—AZ Iz
[}
]

i°'e 0-28

)

o' 102 103 104 103 o' 102 03 10® ‘6 %

FREQUENCY (f)— Hz FREQUENCY (f)—~Hz
92¢5-23994 92C5-23998

Fig. 19 - 1/f noise voltage vs. frequency. Fig. 20 - 1/f noise current vs. frequency.

40 45

51-59
(1.295-1.499)

02 0254)
(L 067—I 270)

92CS$-33251

Dimensions and pad layout for CA30TH.

Dimensions in parentheses are in millimeters
and are derived from the basic inch dimensions
as indicated. Grid graduations are in mils (10‘3
inch).
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CA307

Operational Amplifier

For Military, Industrial, and Commerical Applications

S-Suffix Types

(DIL-CAN)
H-1787
T-Suffix Types
(TO-5 Style) Applications:
H-1528 & [ong-interval integrators
= Timers
G-Suffix Types ® Sample-and-hold circuits
E-Suffix Types ®» Summing amplifiers
(Mini-DIP) & Multivibrators
H-1817
The RCA CA307 is ageneral-purpose operational amplifier standard leads (T suffix), with dual-in-line formed leads
intended for use in military, industrial, and commerical (“DIL-CAN", S suffix), in the 8-lead dual-in-line plastic
applications. A 30-pF on-chip capacitor provides internal package (“MINI-DIP", E suffix), and in chip form (H suffix).
frequency compensation. The CA307 is a direct replacement for industry type 307 in
The CA307 is available in 8-lead TO-5 style packages with packages with similiar terminal arrangements.

;e

-
T
30pF

RI3
120 0

a8
Q8

RS
6500

R3
0k

v-

-®

92CM-23983

Fig. 1 - Schematic diagram of CA307.
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Operational Amplifiers.

CA307

Maximum Ratings, Absolute Maximum Values at Ta = 25°C:

DC SUPPLY VOLTAGE (Between V+ and V- Terminals):
[0
DC INPUT VOLTAGE
(For supply voitages less than +15 V, the absolute maximum input voltage is equal to the supply voltage)
DIFFERENTIAL INPUT VOLTAGE

......................................................................................... +30V
OUTPUT SHORT-CIRCUIT DURATION L.ttt ettt et ettt e e eans Indefinite
DEVICE DISSIPATION UP TO TA = 70%C .ttt o ittt ettt ittt et e e et e e e e et a e et te e e e e aa e e e e enennns 500 mW

Above Ta = 70° C Derate linearly at
AMBIENT TEMPERATURE RANGE:

.... 667 mW/C

[0 ¢ T 173 T T P 0°C to +70°Ct

LS e 7 Vo T -65°C to +150°C
LEAD TEMPERATURE (During Soldering):

At distance 1/16 & 1/32 inch (1.59 4 0.79 mm) from Case fOr 10 SEBCONAS MAX. . ..t vuvterteruenneanreenreerrenrenseaneennenn +265°C

*For type CA307 continuous short circuit is allowed for Case Temperature to +70°C and ambient temperature to +55°C.
1Types CA307 E, S, and T can be operated over the temperature range of -55 to +125° C, although the published limits for certain electrical
- specifications apply only over the temperature range of 0 to 70°C.

AMBIENT TEMPERATURE (Tp)=25°C it ﬁ«l{ AMBIENT TEMPERATURE (Tp)*25°C i T
4 . i +
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< il 2 ‘ i
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(= M
z SSessshin 3T -, 8§ §
« 111 H we H 111
E T P H
ER HHH I T E; I
> ] i H z
i =gugnmass - 53 soHH H
2 o H :
sl i Y- : gses
1 HTH 11T i H
14 B 2ss I T 1
1 Ss: 1 i 80) + H
0 5 ) 0 [}
SUPPLY VOLTAGE (V’l——v SUPPLY VOLTAGE (V2)—V
92¢5-23989 92C5-23990
Fig. 2 - Supply current vs. supply voltage. Fig. 3 - Open-loop differential voltage gain vs.
supply voltage.
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3 Py 88 § 1 1 § w r_, 4 a
- 3 + =
b Sissgansaeic H 2 Z ’
Iy 1T B T ° g
R g3 H H» 5 Lot BEsigps: sexgps
2 I HHHE] 2 2 H
z - F H £ 1Y
1 E] -
I i
o 0 20 30 40 50 60 70 80 20 5 & $2! +30 3% 40 43
AMBIENT TEMPERATURE (Ta)~°C OUTPUT CURRENT (Ig)—mA s2cs-23992
92CS-23991
Fig. 4 - Input offset and input bias current vs. Fig. 5 - Outputvoltage swing vs. output current.

ambient temperature.
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CA307
ELECTRICAL CHARACTERISTICS
TEST CONDITIONSA LIMITS
CHARACTERISTIC CA307 UNITS
Supply Voltage (V+) =5V to15V
Min. Typ. Max.
Ta = 25°C, Rs < 50 kQ - 2 75
Input Offset Voltage Vio mV
Rs < 50 kQ2 — — 10
Average Temperature Coefficient _ 6 30 |wuvrecC
of Input Offset Voltage aVio
— — 70
Input Offset Current lio nA
Ta=25°C — 3 50
Average Temperature Coefficient *251070°C — o0 03 o
of Input Offset Current I nA/®C
put Otfset Curren alo 1 gto+25°C — | o002 | o6
- — — 300
Input Bias Current lis nA
Ta=25°C — 70 250
Ta=+125°C, V=20V — — -
Supply Current I+ - mA
Ta=25°C, V=15V — 1.8 3
. = = > p— J—
Open-Loop Differential VEZ 15V, Vo= £10V, Au = 2k ° v/mv
Voltage Gain AoL V+=15V, Vo=110 V, Ri=2kQ,TA=25°C 25 160 —_
Input Resistance Ri Ta=25°C 05 2 — MQ
V=15V, RL = 10k +12 +14 —_ .
Output Voltage Swing Vopp Y
V=15V, R =2kQ +10 +13 —_
Input Voltage Range VIcR V=15V +12 . — \
Common-Mode Rejection Ratio CMRR | Rs=<50kQ 70 90 — dB
Supply-Voltage Rejection Ratio PSRR Rs =50 kQ2 70 96 — dB

ACharacteristics applicable over operating temperature range Ta = 0 to 70° C unless otherwise specified.

Ne D o

~

INV
wpuT @

NON-INV. (3 +
INPUT O

V™ @

TOP VIEW

FUNCTIONAL DIAGRAM FOR PLASTIC PACKAGE

8} NC

Dv*

6)OUTPUT

SNC

92CS-23981

NOTE: PIN 4 1S CONNECTED TO CASE

TOP VIEW

. 92CS-23982
FUNCTIONAL DIAGRAM FOR TO-5 STYLE PACKAGES
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Fig. 6 - 1/t noise current vs. frequency.
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Fig. 8 - Open-loop differential voltage gain vs.
frequency.
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Fig. 10 - input and output voltage vs. time.
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Fig. 7 - 1/t noise voltage vs. frequency.
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Fig. 9 - Output voltage swing vs. frequency.
40 45
54— | | SO
50—
40—
30— 51-59
1.295-1.498)

o—

}.—4-10
(0.102-0.254) ‘_—4
42-50 —.
(1.067-1270)

92CS-33252

Dimensions and pad layout for CA307H.

Dimensions in parentheses are in millimeters
and are derived from the basic inch dimensions
as indicated. Grid graduations are in mils (10-3
inch).
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Linear Integrated Circuits

CA741, CA747, CA748, CA1458, CA1558 Types

(E Suftfix) (T Suffix)

8-LEAD DIP 8-LEAD

(MINI-DIP) TO-5
H-1817 H-1528

The RCA-CA1458, CA1558 (dual types); CA741C, CA741
(single-types); CA747C, CA747 (dual types); and CA748C,
CA748 (single types) are general-purpose, high-gain
operational ampiifiers for use in military, industrial, and
commercial applications.

These monolithic silicon integrated-circuit devices provide
output short-circuit protection and latch-free operation.
These types also feature wide common-mode and
differential-mode signal ranges and have low-offset voitage
nulling capability when used with an appropriately valued
potentiometer. A 5-megohm potentiometer is used for

offset nulling types CA748C, CA748 (See Fig. 10); a 10- -

kilohm potentiometer is used for offset nulling types
CA741C, CA741, CA747CE, CA747E (See Fig. 9); and types
CA1458, CA1558, CA747CT, have no specific terminals for
- oftset nulling. Each type consists of a differential-input
amplifier that effectively drives a gain and level-shifting
stage having a complementary emitter-follower output.

Operational Amplifiers

High-Gain Single and Dual Operational Amplifiers
For Military, Industrial and Commerical Applications

\5 Features: Applications:
Ss m' ) a [nput bias current (all types): s Comparator
uffix u DC amplifier
(E Suttix) 8-LEAD 500 nA max. L ) )
14-LEAD DIP T0-5 ® Input offset current (all types): : mﬁfﬂ tg: differentiator
H1s17 (DIL}-_‘(}‘%‘} 200 nA max. ® Narrow-band or band-pass filter
® Summing amplifier

Thisoperationalamplifierlinealsooffersthecircuitdesigner
the option of operation with internal or external phase
compensation.

Types CA748C and CA748, which are externally phase
compensated (terminals 1 and 8) permit a choice of
operation for improved bandwidth and slew-rate
capabilities. Unity gain with external phase compensation
can be obtained with a single 30-pF capacitor. All the other
types are internaily phase-compensated.

RCA’s manutacturing process make it possible to produce
IC operational amplifiers with low-burst (“popcorn”) noise
characteristics. Type CA6741, a low-noise version of the
CA741, gives limit specifications for burst noise in the data
bulletin, File No. 530. Contact your RCA Sales
Representative for information pertinent to other
operational amplifier types that meet low-burst noise
specifications.

RCA No. of Phase Offset Voltage Min. | Max. VIO Operating-Ten;porature
Type No. Ampl. | Comp. Null AgL | (mv) Range ( C)
CA1458 dual int, no 20k 6 0to +704
CA1558 dual int. ___no 50k 5 —55 to +125
CA741C single int. yes 20k 6 0to +704
CA741 single int. yes 50k 5 —55 to +125
CA747C dual int. yes* 20k 6 0 to +704
CA747 dual int, yes* 50k 5 —55 to +125
CA748C single ext. yes 20k 6 0to +704
CA748 - single ext. yes 50k 5 —55 to +125

*In the 14-lead dual-in-line plastic package only.

4All types in any package style can be operated over the temperature range of —55 to +125°C,
although the published limits for certain electrical specifications apply only over the tempera-

ture range of 0 to +70°C.




Operational Amplifiers

CA741, CA747, CA748, CA1458, CA1558 Types
ORDERING INFORMATION

When ordering any of these types, it is important that the appropriate suffix letter for the
package required be affixed to the type number. For example: |f a CA1458 in a straight-
lead TO-5 style package is desired, order CA1458T.

PACKAGE TYPE AND SUFFIX LETTER
TYPE NO. TO-5 PLASTIC CHIP |BEAM-| FIG. NO.
STYLE : LEAD
8L 10L DIL- 8L 14L
CAN .
CA1458 T S E H 1d, 1h
CA1558 T S E 1d, 1h
CA741C T S E H 1a, 1e
CAT41 T S E L 1a, 1e
CA747C T E H 1b, 1f
CA747 T E 1b, 1f
CA748C T S E H 1c, 19
CA748 T S E 1c, 1g

MAXIMUM RATINGS, Absolute-Maximum Values at T4 = 25°C:

DC Supply Voltage (between V' and V— terminals):

CA741C, CA747C* CA748C,CA14588% . . . . . . . . . . . . . . . . . 36V

CA741, CA747%,CA748,CA1658% . . . . . . . . . . . . . . ... 44 Vv
Differential Input Voltage . . . . . . . . . . . . . . . . . . . . . . %3V
DClnput Voltage*®* . . . . . . . . . . . . . . . . . . . . . . .. t15V
Output Short-Circuit Duration. . . . . . . . ... . . . . . . . . . . Indefinite
Device Dissipcation:

Upto 70 C {CA741C,CA748C) . . . . . . . . . .« .« .« o .o 500 mW

Upto 76°C (CA741,CA748) . . . . . . . . . . . . « . . . . . . ©500mW

Upto 30°C(CA747) . . . . . . . . . . . . . . . . . . . . . so0omw

Upto25°CCA747C) . . . . . . . . . . . . . . . . . . . . . B800mW

Up to 30°C (CAI558) . . . . . . . .. 680 mW

Upto 25 C(CA1458) . . . . . . . . . . . . .o 680 mW
For Temperatures indicated Above . . . . . . . . . . . . . Deratelinearly 6.67 mw/°C
Voltage between Offset Null and V— (CA741C, CA741,CA747CE) . . . . . . . - - 05V
Ambient Temperature Range:

Operating — CA741, CA747E, CA748,CA1558. . . . . . . . . . .7 . —55t0 +125 °C

CA741C,CA747C, CA748C,CA1458 . . . . . . . . . . . 01to +70 °ct

Storage . . . . . . . . . . . . . . . . . . . . .. . -e5t0+150°C
Lead Temperature (During Soldering):

At distance 1/16 £ 1/32 inch (1.59 £ 0.79 mm) from case for 10 seconds max. .. . . . 288°%

* 1f Supply Voltage is iess than £ 15 volts, the Absolute Maximum Input Voltage is equal to the Supply Volit-
age. .
4 Voltage values apply for each of the dual operational amplifiers.

t All types in any package style can be operated over the temperature range of —55 to +125°C, although the
published limits for certain electrical specifications apply only over the temperature range of 0 to +70°C.
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Linear Iintegrated Circuits

-CA741, CA747, CA748, CA1458, CA1558 Types

TOP VIEW
L

INV.
INPUT v NuLL
NOTE - PIN 4 IS CONNECTED TO
CASE

s2c3- 19428

1a.—CA741CS,CA741CT,CA741S, &
CA741T with internal phase

compensation.
TOP VIEW
PHASE
COMPENSATION TAB
N
OFFSET v
NuLL
v
wpur @ () output
NON-INV.
INPUT T

V-
NOTE: PIN 4 IS CONNECTED TO CASE
92Cs- 19428

7c.—CA748CS, CA748CT,CA748S,
and CA748T with external
phase compensation.

_\f_’—‘
OFFSET NULL (D @ NC

NV ®
INPUT @ ve
NON -INV. @ >L—{:)OUYPUT

NPUT
-@ ® QFFSET
v NuLL

TOP VIEW
92¢3-25014

16.-CA741C and CA741E with
internal phase compensation.
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aorrser ” O 8 Puase
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NV, N
weur @ DV
NON -INV. "
NoNY. @ ®outPur
. OFFSET
v-@— OM
TOP VIEW
92C5-23999

19.-CA748CE and CA748E with
external phase compen-
sation.

INV.
INPUT MU"‘VY
(a) ®)
NON -iNV o 9 NON-INV.
INPUT (A) INPUT (B)
v-
92CS - 194278}

16.—CA747CT and CA747T with
internal phase compensation.

TOP VIEW
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INPUT (8)
NON- IV OUTPUT (A}
INPUT(A]
+
v- (o) v
NON-INV. D TAB
INPUTIB)™ (& ouTPUT (B)

INV.
INPUT(B)

9205- 19430

1d.—CA1458S,CA1458T,CA1558S,
and CA1558T and internal
phase compensation.
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T 8y = F—(3) v+ @
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W O— Do
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11.-CA747CE and CA747E with
internal phase compensation.

—
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NON - iNV.
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INV.
N Ogy
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TOP VIEW
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1h.-CA1458E and CA1558E with
internal phase compensation.

Fig. 1 — Functional diagrams.
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Operational Amplifiers
CA741, CA747, CA748, CA1458, CA1558 Types.

)PNASE
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INVERTING o
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COMPENSATION
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¥ \__K ar
Ry R3 R Re Riz Ry
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@v-
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92CM—19432
Fig.2—Schematic diagram of operational amplifier with external phase
compensation for CA748C and CA748.
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ALL RESISTANCE VALUES ARE IN OMMS ¥ ¢ ruNCTIONAL DIAGRAM FOR TERMINAL
NUMBERS OF RESPECTIVE TYPE NUMBERS 92CM-19433

Fig.3—Schematic diagram of operational amplifiers with internal phase compensation for CA741C,
CA741, and for each amplifier of the CA747C, CA747, CA1458, and CA1558.
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Linear Integrated Circuits

ELECTRICAL CHARACTERISTICS

Typical Values Intended Only for Design Guidance

CA741, CA747, CA748, CA1458, CA1558 Types

TEST TYP.
CHARACTERISTIC CONDITIONS VALUES UNITS
V=415V ¢ ALL TYPES
Input Capacitance, C; 1.4 pF
Offset Voltage
Adjustment Range 115 mV
Output Resistance, R 75 Q
Output Short-Circuit Current 25 mA
Transient Response: Unity gain
Rise Time, t, V) =20 mV 03 us
Overshoot RL =2k %
CL <100 pF
Slew Rate, SR:
Closed-loop RL > 2 kQ 0.5 Vius
Open-loop® , 40
A Open-loop siew rate applies only for types CA748C and CA748.
ELECTRICAL CHARACTERISTICS
For Equipment Design
LIMITS
TEST CONDITIONS CA741C
Supply Voltage, CA747C*
CHARACTERISTIC vt=15v, " c UNITS
— Ambient A748C
vo=-15Vv CA1458*
Temperature, Tp
Min. Typ. |Max.
o
Input Offset Voltage, Rg=< 10k 2 C _ 2 6 mvV
Vio 0t 70°C - - 175
o
Input Offset Current, % C — 20 200 nA
ho 0to70°C - - |300
Input Bias Current, 25°C - 80 (500 nA
T} 010 70°C - - |800
Input Resistance, Ry 0.3 2 - MQ
Open-Loop Differential | Ry > 2 kS 25°C 20,000 | 200,000 —
Voltage Gain, Ag Vp=210V 0to 70°C 15,000 - -
Common-Mode Input 26°¢C +12 +13 _ v
Voltage Range, V,cr
Common-Mode °
Rejection Ratio, CMRR| 1 <10k Bc 70 i B e
Supply-Voltage °
Rejection Ratio, PSRR Rg<10k§2 25°C — 30 150 juV/V
R =>10kQ 25°C +12 | 14 | —
Output Voltage Swing, Y
v 25°C 10 +13 - \%
oPP RL=2kQ 5
0to70°C +10 *+13 -
Supply Current, 1% 25°C - 1.7 28 | mA
Device Dissipation, Pp 25°C — 50 85 mwW

* Values apply for each section of the dual amplifiers.
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Operational Amplifiers

CA741, CA747, CA748, CA1458, CA1558 Types

ELECTRICAL CHARACTERISTICS
For Equipment Design

TEST CONDITIONS LIMITS
. Supply Voltage, CATA
CHARACT WA CA747* UNITS
ERISTIC —=-15V CA748 i
Ambient ) CA1558*
Temperature, TA | Min. | Typ. | Max.
o
Input Offset Voltage, V|| Rs = < 10kQ2 % C — ! 5 mV
55 t0 +125 °C - 1 6
25°C - 20 200
Input Offset Current, 1) : —-55°C - 85 500 | nA
+125°C - 7 200
25°C - 80 500
Input Bias Current, ;g -55°C — 300 1500 nA
+126 °C - 30 | 500
Input Resistance, Ry 03 2 - | MQ
Open-Loop Differential | R =2kQ 25°C 50,000 | 200,000 | -
Voltage Gain, AoL Vg=%10V _55to +125°C 25,000 _ _
Common-Mode Input °
Voltage Range, VicR —-551t0 +125 °C +12 13 - \Y
Common-Mode Rg<10kQ |-55t0+125°C | 70 | 90 | — | B
Rejection Ratio , CMRR
Supply Voltage Rg<10kQ |-56t0 +125°C - 30 | 150 [uv/v
Rejection Ratio, PSRR
> - ° + + —
Output Voltage R_=>10kQ |-55t0 +125°C +12 14 v
Swing, Vopp R, >2kQ |-85t0+125°C | #10 | #13 -
25°C - 1.7 2.8
Supply Current, 1x —55°C - 2 33} mA
+125°C - 15 25
25°C - 50 85
Device Dissipation, Pp -55°C - 60 100 mw
+125°C - 45 75
* Values apply for each section of the dual amplifiers.
FEH] AMBIENT TEMPERATURE (Ta)=25°¢| ] Ly -~ oc suppLY voLTS (v nis, vTe-is) [ 1 (1
T 2 4 [T] AMBIENT TEMPERATURE (Ta)=25°C I
T 10° T T T T T 1
. “ 3 ] inEi e
s g P (i
§ N
2 10
§ ™ i
e mmtim . T
0 S 20 | ik P A T T et *ho® Yot
JPEIY VOITS (v2, V) arca-inzaan: . FREQUENCY (f)—¥z 92C5- 17620
Fig.4—QOpen-ioop voltage gain vs. supply voltage for Fig.5—0pen-loop voltage gain vs. frequency for all
all types except CA748 and CA748C. types except CA748 and CA748C.
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Linear Integrated Circuits

CA741, CA747, CA748, CA1458, CA1558 Types

HH 7 40 AMBIENT TEMPERATURE (Ta)e25°C |
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2 S 30
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% 2 3
o 1
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b+ T L_Ji 1 } a s
o 0 5 20 [ 5 0 ] 20
0C SUPPLY VOLTS (v*,v") DC SUPPLY VOLTS (V*,v™)
92CS-17621R1 92Cs-17622R1

Fig.6—~Common-mode input voltage range vs. supply
voltage for all types.

SIE90 Y, T B

C SUPPLY VOLTS (vV*ai5, v~ s15)
AMBIENT TEMPERATURE (Ta)»r 25°C
LOAD CAPACITANCE (C| }* 100 pF

OUTPUT  MILLIVOLTS (vg)
3

HH

5|
1t 10 % HH ¥
° R|§€.:nu|
-05 ] X3 [ [E] 2 25 3
TIME— us
92C8-15747R1
Fig.8—Output voltage vs. transient response time for
CA741Cand CA741.

INVERTING
INPUT

QUTPUT

92CS-19425R2

Fig.10—Voltage-offset null circuit for CA748C and
CA748.

Fig.7—Reak-to-peak output voltage vs. supply volt-
age for all types except CA748 and CA748C.

INVERTING
INPUT

% SEE FUNCTIONAL DUAGRAM I
FOR TERMINAL NOos OF OV

RESPECTIVE TYPE NO. 92CS-19424R2

Fig.9—Voltage offset null circuit for CA741C,
CA741, CA747CE, and CA747E.
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92CS-15746

Fig.11~Transient response test circuit for all types.
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Operational Amplitiers

CA741, CA747, CA748, CA1458, CA1558 Types

CHIP PHOTOS

Dimensions and Pad Layouts
0 20 30 40 50 60 64
i | i { [} [}

54-62
{1.372-1.575)

CA741CH
o7 fo——4-10 .
{0.102-0.254) :
61-69
(1549-1.753) .
92C5-7% 59 .
20 40
| | |
CA747CH

[ C

il
Fors-0250 @ @ ®

101-109
(2.565-2.768)

NOTE: NOS. IN PADS ARE FOR I0-LEAD TO-5
NOS. OUTSIDE OF CHIP ARE FOR 14-LEAD DIP

92CM - 33260

104

30— L 54-62
(1.372-1.574)

ey -

(.321-1.524)
o f——4-10
(0.102-0.254)
[

1i

°c fo— 4-10
- 101-109

_“ (0.102-0.254) { T '

61-69

I~ (1.549-1.752) i o2cs-33263
92CS-33261
CA748CH
CA1458H

Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.
Grid gradusations are in mils ( 10~3 inch).
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Linear Integrated Circuits
CA3105, CA3105M
canos | High-Power Operational Amplifier

~.
- . Features
® Qutput short circuit and thermal
Vertical Mount H-1893 overload protection
= [ oad dump voltage surge protection
CA3105M u Qutput current capability of up to 3.5 A

® Compensated for gains > 30

® VERSA-V power transistor package-requires no

. S electrical insulation

I

Horizontal Mount “’ '

VERSA-V TO-220-Style
Plastic Packages

H-1894

The RCA-CA3105 is a monolithic silicon operational
amplifier designed for driving loads as low as 1.6 ohms. It
provides a high output current capability (up to 3.5 A), and

rapid settling time. It is ideal for use in ac or dc servo sf————Hvt
amplifiers, deflection yoke drivers, programmable power O ;Zg:;:%
supplies, power multivibrators, power dump flashers, etc. 2 %.wmmq INPUT
The CA3105 is supplied in a 5-lead plastic TO-220-style ' NONRUTERTING
VERSA-V package. All leads (except terminal 3) are TOP VIEW

electrically insulated from the mounting flange, eliminating 92Cs - 2922381

the need for insulating hardware. The VERSA-V package is
_ available with two lead configurations. The CA3105 has a
vertical mountlead form, and the CA3105M has a horizontal
mount lead form. TERMINAL ASSIGNMENT

MAXIMUM RATINGS, Absolute-Maximum Values:

DO SUPPLY VOLTAGE .. ...ttt ittt ettt e e e et
OPERATING SUPPLY VOLTAGE
OUTPUT PEAK CURRENT:
RE P E T TIVE ot ettt e e 35A
NON-REPETITIVE....................
POWER DISSIPATION, Po @ Ta=90°C
THERMAL RESISTANCE, JUNCTION-TO-CASE
AMBIENT-TEMPERATURE RANGE:

OPERATING Lottt e ittt et e e e e 0to +125°C

ST ORAGE ..ot e —40to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 £ 1/32 in. (1.59 = 0.79 mm) from €ase fOr 12 8 MAX.  .....uuutiiiin ettt et e e e, 260°C
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Operational Amplifiers

CA3105, CA3105M

ELECTRICAL CHARACTERISTICS @ Ta = 25°C, Vg = +10 V Unless Otherwise Specified

Fig. 1 - Typical quiescent output voltage as a
function of supply voltage.

1

Fig. 2 - Typical quiescent drain current as a

function of supply voltage.

. LIMITS
CHARACTERISTIC TEST CONDITIONS UNITS
Min. Typ. | Max.
Input Offset Voltage, Vio — 1.3 5.0 mV
Input Bias Current, ls Ta < Tmax 24 30 35 A
- nA -
Input Offset Current, lio Vem =0 - 2.6 7
Voltage Gain, Aol 76 80 84 dB
Ay = +1 L =100 Q +8 +8.5 +8.8
Output Voltage Swing, Vo v
R.=50 KQ +8 +8.7 19
Common Mode Rejection Ratio, CMRR 64 65 67 dB
Power Supply Rejection Ratio, PSRR 53 55 60 dB
Quiescent Supply Current, is 65 85 100 mA
Input Capacitance, Cin t=1MHz — 5 _— pF
Slew Rate, SR R. =100 Q, Ay = +1 — 5 _ V/us
Aw = 0dB, RL=1000Q |
Gain Bandwidth Product - 5 — MHz
C. =100 pF, Vin=20,f=1kHz
S[AMBIENT TEMPERATURE (Ta)e25°C GO]AMBIENT TEMPERATURE (1) 25°C ]
> 1:« < 6
i : E
S ofHH Chas:
§ H % a8 ! 1
E 4 g EN:_ T T T ;
° B §iissess HEHE
L H CEH R
1 o L P > Ysl‘[ll 11 IDIl puat 5 S
SUPPLY VOLTAGE (V*)—V T SUPPLY VOLTAGE (V) —V s2cs 2976

IOOTAMBIENT TEMPERATURE (Tp)s25°C

e | L1
2
p 80
INFINITE HE 1 ! I | !\4‘
B > ! | i
! @ ! |
=3 e |
& z L1 i
< Z o -
> I 3 I
% o 8 Ly
& aniE B | [
@ TR g aof— f 4‘; .
2 X + T a i Vo
[+ S i
pes . . '
% 12281 i ? . v‘ 1448V : i
N s it A
3‘?"""_‘:(1{: faeBac~asss SRaAS i@'ﬁ"} 3 ! | |
penusss - . :
QI.. s BT |
- T
of | |
O 25 50 75 100 125 150 175 200 PR PO P

FREQUENCY (1) —Hz s2cs - 2988 .|

AMBIENT TEMPERATURE (Tal—°C
R 9205-29:86 |

Fig. 3 - Maximum allowable power dissipation as
a function of ambient temperature.

Fig. 4 - Open-loop voltage gain as a function of
frequency.
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Linear Integrated Circuits

CA3152E

H-1899

E-SUFFIX

BiMOS Input Op-Amp, Frequency
Band-Select Switch, and
Quad Comparator

For Television Tuning Interfacing

Features:

® Input op-amp: high impedance PMOS input transistors and
internal reference bias

® Low input bias current and internal diode
protection at op-amp inputs

® High op-amp output voltage swing (0.7-28.0 V dc) with
3-mA source or sink capability

18-Lead Dual-In-Line
Plastic Package

clamp levels

The RCA CA3152E* linear integrated circuit has three
majorsectionsforinterfacingtelevisiontuning systems: an
input op-amp, a band-select switch, and an internally
referenced quad-comparator.

The op-amp output voltage has a wide dynamic range with
a 3-mA source or sink capability and can be clamped to
three discrete levels in response to logic inputs. The op-
amp also has internal bias reference and phase com-
pensation. High impedance PMOS input transistors are
protected by input limiting diode clippers.

The band-select switch has two logic inputs controlling
four outputs: VHF B+, VHF HIGH, SUPERBAND CATYV,
AND UHF B+. The VHF B+ and UHF B+ outputs are

- currentsources which are short-circuit protected by current
limiting. VHF HIGH and SUPERBAND CATV outputs are
current sinks with low off-state leakage.

The quad comparator features internal reference bias, low
output leakage, and 6-mA current sinking capability. The
outputs of two of the comparators are internally connected
to form a window comparator.

The CA3152E is supplied in an 18-lead dual-in-line plastic
package.

“Formerly RCA Dev. Type No. TA10702

MAXIMUM RATINGS, Absolute-Maximum Values (Tp=25°C)

SUPPLY CURRENT (Igg) .

OPERATING (Tp)

STORAGE'(TS‘Q) ...................................

» Three op-amp output voitage logic-controlled

= Logic-controlled bandswitching with four separate outputs

8 Two bandswitch output current sinks

Two bandswitch current-limited output current sources
Internally referenced quad comparator

Low drive current input requirement

Low output leakage

= High output current sink capability

= Bipolar and PMOS processes on a single chip

TOP VIEW
OP AMP-INPUT —{ | 18 [~V = GND
OF AN D uTNe | 2 17 I—ISS CURRENT SOURCE
LOGIC INPUT "A"— 3 16 —0P AMP OUTPUT
LOGIC INPUT "B"— 4 15 —VERTICAL INPUT
VHF HIGH OUTPUT— & 14 |—VERTICAL OUTPUT
supsﬁél%o%%?gﬂ— 6 13 —AFC CENTER OUTPUT
VHF B+ OUTPUT— 7 12 t—vpp <+ 5V
Veg =+12v— 8 Il — AFT WINDOW OUTPUT
UHF B+ OUTPUT-— 9 10 —AFT INPUT

92CS5~34792

TERMINAL ASSIGNMENT

............................................. 750 mwW
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CA3152E

G SHUNT REG.
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' COMMON
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C____iLAMP CLAMP CIRCUIq
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|
|
i
|
|
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]
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i
t
|
|
7

|
1
Vee +l2V @
[]
[ VHE B+ <|Pvm= 8+0UTPUT
: SW. WITH
CURR. LIM |=—s |
o q,\[ B+AND |
8/5 LOGIC
';;,?D%““,.’#'C’L"“ 8 | DECODER VHF B+ o ll
LOGIC INPUT SW. WITH
LO=0V | CURR.LIM L () UHF B+ OUTPUT
Hlz 5V | ; .
gt [
3 B/S DRIVER OUTPUT
= 1
|
| S.B/S DRIVER @ S.B/S DRIVER OUTPUT
e e e e T — - -
| 1
1 @ AFT CENTER OUTPUT
Voo +5V q|2> T
| dp AFT WINDOW OUTPUT
I lasv ‘ + 1
! v - |
| L < ',
AFT INPUT (IO :
| !
GR
L A @ W Bureor
! = |
o _ _ |
92CL-34793
Fig. 1 - Block diagram of the CA3152E.
LOGIC TABLE FOR BANDSWITCH AND OP-AMP OUTPUTS
Inputs " Outputs
Super
VHF UHF Bandswitch
Op-Amp| Va \/:] BAND B+ Source | B+ Source | VHF High CATV Pin 16 Voltage
Pin 1 Pin3 | Pin4 Pin7 Pin 9 Sink Pin § Sink Pin 6 Min. Max.
1 0 0 Low VHF ON OFF OFF OFF 07V | 11V
1 0 1| ichgh VR v ON OFF ON OFF 16V | 21v
1 1 0 Superband CATV ON OFF ON ON 49V |575V
1 1 1 UHF OFF ON ON OFF 07V |11V
0 0 0 ON OFF OFF OFF 28V 34V
0 0 1 ON OFF ON OFF 28V 34V
0 1 0 ON OFF ON ON 28V 34V
0 1 1 OFF ON ON OFF 28 V 34V
Logic 1=5V )
Logic 0=0 V
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CA3152E
COMMON SECTION
ELECTRICAL CHARACTERISTICS @ TA=25°C; Igg=9 mA, Vpp=+5 V dc, Vece=+12V de
' LIMIT:
CHARACTERISTIC TEST CONDITIONS L UNITS
Min. | Max.
IcC Supply Current, Ig All Outputs Open 0.1 2 mA
IDD Supply Current, 112 All Outputs Open 0.1 1.5 mA
Tuning Voltage Supply Regulator, V17 1SS=9 mA 29 35 Vdc
V17 Regulation, AVq7 V1=V17 @ iISS=6 mA, Va=V17 @ 1ss=12 mA, 0 0.8 Vdc -
AV17=|V1—Vg|
OP-AMP SECTION
ELECTRICAL CHARACTERISTICS @ TA=25°C; Igg=9 mA, Vpp=+5 V dc, Vce=+12Vdc
VH=2.4 V Min., V| =0.8 V Max., VA=Pin 3, Vg=Pin 4
LIMITS .
CHARACTERISTIC VA | VB TEST CONDITIONS UNITS
Min. | Max.
Bias Voltage, V1 Bias VL VL | Pin 1 through 10 KQ to Pin 16 2.35 265 | Vdc
Bias Current, 11 Bias VL VL | Pin 1 to Ground — 100 pA
Output Source Current, l1g Source VL VL | V1=0V, V1=17.5V dc -3 — mA
Output Sink Current, I1g Sink \78 VL | Vi1=6Vdc, V1g=17.5V dc 3 — mA
Open Loop Voltage Gain, Vg AoL VL VL | Iss=10 mA, RL=10 KQ, V1=2.5 V dc, 1 - V/mv
V16=17.5 V dc
High Clamp Output Voltage, Vig HCL VL VL | Vi=0Vdc 28 34 Vdc
Low Clamp Output Voltage, Vg CL1 VL VL | V1=5Vdc 0.7 1.1 Vdc
Low Clamp Output Voltage, Vig CL2 VL VH | Vi=5Vdc 1.6 2.1 Vdc
Low Clamp Output Voltage, Vig CL3 VH VL JVi=5Vdc 4.9 5.75 Vdc
BANDSWITCH SECTION
ELECTRICAL CHARACTERISTICS @ TA=25°C; 1g§=9 mA, Vpp=+5 V dc, Vec=+12 V d¢
VH=2.4 V Min., V| =0.8 V Max., VA=Pin 3, VB=Pin4, V)=5V
LIMITS
CHARACTERISTIC VA | VB TEST CONDITIONS UNITS
Min. | Max
Pin 7 ON (VHF ON) VH | VL |I7=—15mA 11.3 — Vdc
Pin 8 ON (UHF ON) VH | VH | lg=—15mA 11.3 — Vde
Pin 7 OFF (VHF OFF) VH | VH | l7=1mA — 1.5 Vdc
Pin 9 OFF (UHF OFF) VH VL |lg=1mA — 1.5 Vdc
VHF Short Circuit Current, I7 SC VL \'/3 — 20 45 mA
UHF Short Circuit Current, Ig SC ‘VH | VH — 20 45 mA
V5 Saturation Voltage, V5 SAT VH VL |15=2.5mA - 0.5 Vde
V6 Saturation Voitage, Vg SAT VH | VL |l6=2.5mA — 0.5 V.dc
Bandswitch Leakage Current, Is L VL VL | Vs5=15Vdc —0.2 1 HA
| Superbandswitch Leakage Current, L] vi | vi |ve=15Vdc —0.2 1 uA
Logic Input Low Input Current, I3L — — | VA=0Vdc, Vg=5V dc 0 —30 MA
Logic Input Low Input Current, 4L — — ] VA=5Vdc, Vg=0V dc 0 —30 MA
Logic Input High Input Current, I3H — — | VA=5Vdc, Vg=0V dc — 1 MA
Logic Input High Input Current, 14 H -_ — | VA=0Vdc, Vg=5V dc —_ 1 MA
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CA3152E

DC COMPARATOR SECTION

ELECTRICAL CHARACTERISTICS @ TA=25°C; 1gs=9 mA, VDD-+5 V dec, Vcc—+12 Vde

CHARACTERISTIC TEST CONDITIONS LIMITE UNITS
Min. Max.
Input Bias Current, 110 BIAS L V10=0V dc —_ —750 nA
Input Bias Current, |10 BIAS H V10=6 V dc +1 —0.450 mA
Input Bias Current, 115 BIAS L i V15=0V dc 0 —250 nA
Input Bias Current, |15 BIAS H V15=6 V dc +1 —0.160 mA
Output Sink Current, 111 Sink V410=0V dgc, V11=1.5V dc 6 — mA
Output Sink Current, 111 Sink V10=6 V dc, V11=1.5 V dc ‘ 6 — mA
Output Saturation Voltage, V11 SAT1 V10=0V dc, 111 SINK=4 mA 100 700 mV
Output Saturation Voltage, V11 SAT2 V10=6 V dc, |11 SINK=4 mA 100 700 mV
Output Leakage Current, i11 LEAKAGE V10=2.25 V dc, V11=12 V dc —0.2 1.0 UA
Qutput Sink Current, 143 SINK V40=6 V dc, V13=1.5 V dc 6 - mA
Output Saturation Voltage, V13 SAT V10=6 V dc, 113 SINK=4 mA 100 700 mV
Output Leakage Current, 113 LEAKAGE V410=2.25 V dc, V13=12 V dc -0.2 1.0 HA
Qutput Sink Current, 114 SINK V15=0 V dc, V14=1.5V dc 6 — mA
Output Saturation Voltage, V14 SAT V15=0V dc, 114 SINK=4 mA 100 700 mV
Output Leakage Current, 114 LEAKAGE V15=2.25 V dc, V14=12V dc -0.2 1.0 MA
AFT Center Reference Voitage, V13 REF (See Fig. 2) 2.8 3.2 Vdc
-AFT Window Reference Voltage Low, (See Fig. 2) 08 12 V dc
Vi1 REF LOW
.AFT Window Reference Voltage High, (See Fig. 2) 4.95 5.05 Vdc
V411 REF HIGH
{Vertical Output Reference, V14 REF (See Fig. 2) . 13 1.7 Vdc

AFT INPUT VERTICAL INPUT
! 11— —— ——
; i vis
; | ! : 12
1.3v o : i
7v
© A .
T B B
|zvﬁ—-l ——t |2\4———-——
b
| I
vi b via
1
| i
odq— | 1 ! E— 07
[ J
b g VERTICAL QUTPUT
12V
T | |
vis by -
[ [
[ [
0TV |-~ — + —t—F+—1— 92C$- 34791

AFT OUTPUTS

Fig. 2 - Quad comparator action.
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CA3193, CA3193A, CA3193B Types

FEATURES:

8-LEAD TO-5
with Dual-In-Line
Formed Leads

“DIL.CAN" T Suffix B Low AV|Q/AT:
H2'7L87 N 8-LEAD TO-5
H-1528

IE Sutfix m Low ljp and Iy

-LEAD Dual- .
n-Line Plastic ® Low A/)p/AT:

Package “Mini-DIP”
H-1817 m Low A/lj/AT:

The CA3193B, CA3193A and CA3193 are ultra-stable,
precision-instrumentation, operational amplifiers that
employ both PMOS and bipolar transistors on a single
monolithic chip. The CA3193-series amplifiers are
internally phase-compensated and provide a gain-
bandwidth. product of 1.2 MHz. They are pin-compatible
with the industry 741 series and many other IC opamps, and
may be used as replacements for 741-series types in most
applications.

The CA3193 series can also be used as functional
replacements for op-amp types 725, 108A, OP-5, OP-7,
LM11 and LM714 in many applications where nulling is not
employed. Because of their low offset voltage and low offset
voltage-versus-temperature coefficient, the CA3193-series
amplifiers have a wider range of applications than most op
amps and are particularly well suited for use as
thermocouple amplitiers, high-gain filters, buffers, strain-
gauge bridge amplifiers and precision voltage references.

The three types in the CA3193 series are functionally
identical. The CA3193B, however, operates from supply
voltages of +3.5 V to + 22 V and has an operating
temperature range of -55°C to +125°C. The CA3193 and
CA3193A operate from supply voitages of + 3.5V to + 18 V
and have operating temperature ranges of -25° C to +85°C
and 0°C to +70°C, respectively.

The CA3193-series types are supplied in standard 8-lead
TO-5-style (T suffix), 8-lead dual-in-line formed lead TO-5-
style (DIL-CAN—S suffix) and 8-lead dual-in-line plastic
(Mini-DIP—E suffix) packages.

Circuit Description

The block diagram of the CA3193 amplifier, Fig. 2, shows
the voltage gain and supply current for each of its four
amplifier stages. Simplified and complete schematic
diagrams of the CA3193 amplifier are shown in Figs.3and 4,
respectively.

BiMOS Precision
Operational Amplifier

u Low Vi 75 uV max. (CA31938)
200 uV max. (CA3193A)
500 uV max. (CA3193)

2 uV/°C max. (CA3193B)
3 uV/° C max. (CA3193A)
5 uV/°C max. (CA3193)

50 pA/° C max. (CA3193B)
150 pA/° C max. (CA3193)
0.5 nA/° C max. (CA3193B)
3.7 nA/° C max. (CA3193)

® Extremely high gain:
120 dB min. (CA3193B)
110 dB min. (CA3193A)
100 dB min. (CA3193)

B Low VIO vs. time

®m High CMRR and PSRR

w Internally compensated: 1.2-MHz gain-bandwidth

product

u Low input noise: 0.1 Hz to 10 Hz
Noise voltage: 0.36 uVp-p typ.
Noise current: 12 pAp-p typ.

APPLICATIONS

m Thermocouple preamplifiers
W Strain-gauge bridge amplifiers
® Summing amplitiers

u Differential amplifiers

® Bilateral current sources

w Log amplifiers

B Differential voltmeters

m Precision voltage references
m Active filters

m Buffers

m Integrators

® Sample-and-hold circuits

m Low frequency filters
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CA3193, CA3193A, CA3193B Types

Absolute-Maximum Ratings, Absolute-Maximum Values at TA=25°C

CA3183 CA3193A CA3193B
DCSupplyVoltage ...............c...ue +18 +18 x22 V
Differentiai-Mode Input Voitage .......... +5 +5 x5 V
Common-Mode DC input Voltage ......... V+ -4),V~ (V¥ -4, V- (Vt-4),v—- V
Input TerminalCurrent . ................. 1 1 1 mA
Device Dissipation
Without Heat Sink
Upto55°C ...t 630 630 630 mwW
Above55°C ... ... Derate Lineariy 6.67 mW/°C
TemperatureRange .................... 0to 70 —25to0 85 -55t0 125 °C
Output Short-Circuit Duration™ ........... Indefinite Indefinite indefinite
Lead Temperature (During Soldering)
at distance of 1/16in.+1/32in.
(1.59 £ 0.79 mm) from case for 10
SECONASMAX. . ovviennvrnnnnnreenn +265 + 265 +265 °C

*Short circuit may be applied to ground or to either supply.

TOP VIEW
NC

NON-INV. (4) OFFSET
INPUT NULL

Ve
NOTE: PIN 4 IS CONNECTED TO CASE

TOP VIEW

OFFSET
NULL OLL
INVDY)
INPUT —@v*
NON - INV
oy O (e)output
@

S AND T SUFFIX E SUFFIX
92C5-32965 92CS - 32984
Fig. 1 — Functional diagram of CA3193 series.
1 23 mA
——{ BIAS NETWORK +«—(Dv*
660 pAY ,
Y600 pA
3 pA SSO#A‘VO“;A ZO‘DF bARM o
JINPUT | A=2000 25 K| Ax7 ARTS Axl 5-—-(@
OUTPUT
{_—._—-{ lﬁ
6 pF
@

OFFSET
NULL

v-

9205-32962

Fig. 2 — Block diagram of CA3193 series.

Circuit Description (cont’d)

A quad of physically cross-connected

" n-p-n transistors comprise the input-stage

differential pair (Q1,Q2 in Figs. 3 and 4);
this arrangement contributes to the low
input offset-voltage characteristics of the
amplifier. The ultra-high gain provided in
the first stage ensures that subsequent
stages cannot significantly influence the

overall offset-voltage characteristics of
the amplifier. High load impedances for
the input-stage differential pair (Q1,Q2)
are provided by the cascode-connected
p-n-p transistors Q3,05 and Q4,Q86,
thereby contributing to the high gain
developed in the stage.

The second stage of the amplifier con-
sists of a differential amplifier employing
PMOSIFETs (Q7,Q8 in Figs. 3 and 4) with
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CA3193, CA3193A, CA3193B Types

ELECTRICAL CHARACTERISTICS at TA=25°C,V+ =15Vand V- =15V
unless otherwise specified.

_LIMITS

CHARACTERISTIC CA3193B CA3193A CA3193 UNITS
Min.| Typ.| Max.| Min.] Typ.] Max.| Min. _Typ. | Max|
Input Offset
Voltage, |Vio| — 40 75 — 140 200 — 300 | 500 uv
VIO @ Max.Temp. | — — 275 — — 380 — — 725] v
Input Offset Voit-
age Temp.Coeffi-
cient, AV|o/AT
(Over specified — 0.60 2 — 1 3’ — 1 5 | uvi°C
temperature
range for each
device)
Input Offset _ 1 3 _ 3 5 _ 5 10 nA
Current, lio
lio] @ Max.Temp. | — - 8 - — 11 — — 17 nA
Input Offset
Current Temp.
Coefficient, .
AljO/AT (Over — | 001]005) — | 003|010] — [ 0.04 | 0.15| nas°c
specified temp-
erature range for
each device)
lr:put Bias Current, _ 6 15 _ 10 20 _ 20 40 nA
llBl @ Max.Temp. | — — 60 — — 83 — — 207 ] nA
Input Bias
cument Temo. | _ 1 008 [ 050 | — | 010 | 148 | — | 015 | 370| narec
Coefficient,
Al/AT
Input Noise ‘
Voltage, e p-p — 1036|060 | — |036 ] — — | 036 | — |uVpp
(0.1t0 10 Hz)
Input Noise Volt-
age Density, ep
fo=10 Hz - 25 50 - 25 —_ — 25 —
fo =100 Hz - 25 45 — 25 — — 25 —
fo = 1000 Hz — 24 45 — 24 — — 24 - nV/
fo =10 kHz — |24 |4 | — [ 24 | — | — | 24 | = | VAz
fo =100 kHz — 22 40 — 22 — — 22 —
Input Noise
Current, in p-p —_ 12 20 — 12 20 — 12 20 |pAp-p
(0.1 to 10 Hz) :
Input Noise Cur-
rent Density, in
fo=10 Hz — (083 [230 | — {083 | — — 1083 | —
fo =100 Hz — 1080 [120 | — |0.80 | — — 1080 | —
fo = 1000 Hz - 0.75 |1.00 — |0.75 — — 0.75 — pA/
fo =10 kHz — (072 j0o80 | — Jo72 | — | — Jor2 | — |VAz
fo =100 kHz — 1060 |080 | — |060 | — — (060 | —
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ELECTRICAL CHARACTERISTICS at TA=25°C,V+ =15Vand V- =15V

unless otherwise specified.

CA3193, CA3193A, CA3193B Types

(Cont'd)

LIMITS

CHARACTERISTIC

CA3193B

CA3193A

CA3193

UNITS|

Typ.

Typ.

Max.

Min. | Typ.

Max.

Common-Mode
Input Voltage
Range, VICR

-12

-135
to
115

10

-12

to
115

-135

10

-12} to
115

-13.5

10

Common-Mode

120

130

110

115

100 | 110

dB

Rejection Ratio,
(Vem =VicR)

0.316

1.78

3.16

3.16

10

uviv

Power Supply Re-
jection Ratio,
PSRR,
AVip/AVE

110

130

100

130

100 | 130

dB

0.316

0.316

10

0.316

10

WIV

Maximum Output
Voltage Swing
(RL>2 KQ)

+13.0

+13.5

+13.0

+135f —

+13.0/£13.5] —

Large-Signal
Voitage Gain
(Vo =+ 10)

R =1 KQ
R >2 KQ
R >10 KQ

120

115
125
130

110

115
125

100 | 110
— 115

dB

Short-Circuit
Output Current to
the Opposite Rail,
lom*. lom=

-25| =

—25

*7

-25| =7

mA

Slew Rate, SR
(RL>2 KQ;
Unity Gain Volt-
age Follower)

0.25

0.25

— 1025

Vius

Gain-Bandwidth
Product, ft
ApoL=0dB
RL=2kQ
CL=100pF
VIN=20
f=1kHz

1.20

1.20

— 1.20

MHz

Small-Signal
Transient Re-
sponse, tr (VIN =
20mVp-p, f=
1 kHz

0.29

0.29

— 029

Supply Current,
RL =%
V+=15V— =
—-15

23

3.5

23

35

3.5

mA

Temperature

-55

Range

125

-25

85

70

°C

55
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CA3193, CA3193A, CA3193B Types

§25K

.

92C3-32963

Fig. 3— CA3193 simplified schematic diagram.
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OFFSET
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Fig. 4 — Schematic diagram of CA3193 series.
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Circult Description (cont’d)

appropriate drain loading. Since Q7 and
Q8 are MOS/FETSs, their loading on the
first stage is quite low, thereby making an
additional contribution to the high gain
developed in the first stage. The second
stage is also configured to convert its dif-
ferential signal to a single-ended output
signal by means of current mirror D9,Q30
(Figs. 3 and 4) to drive subsequent gain
stage.

The third stage of the amplifier consists
of Darlington-connected n-p-n transistors
(Q17,Q19 in Figs. 3 and 4), driving the
quasi-complementary Class AB output
stage (Q14 and Q15,Q16 in Figs. 3 and 4).
Output-stage short-circuit protection is
activated by voltage drops developed

400] TR
Ty
HHHHHHH
CAdby
> 0°c 10 70°¢) HHHH
3
1300
]
&
A3193A H
200 (-25°C T0 85°C) [T
p i IaaBaaRs

T
IT

1

CA3193, CA3193A, CA3193B Types:

across the 60-ohm resistors adjacent to
the output terminal (R9 and R10, Fig. 4).
When the voltage drop developed across
either of these resistors reaches a poten-
tial equal to 1 Vpe, the respective protec-
tive transistor (Q12 or Q13) is activated
and shunts the base drive from the bases
of the output stage transistors (Q14 and
Q15,Q16).

Internal frequency compensation for the
CA3193 amplifier is provided by two in-
ternal networks, a 6-pF capacitor con-
nected between the input-stage transistor
collectors and the node between the third
and output stages and a second network,
consisting of a 20-pF capacitor in series
with a 7.5-KQ resistor connected between
the input and output nodes of the third
stage.

T
I

<}

o
o
SEIH
o

©

INPUT OFFSET VOLTAGE

111

38
(-55°C T0 125°C)

1

;
T
T-
V] —
50 0 0 oj:"

N 0 15
AMBIENT TEMPERATURE (Tp) — °C

9205 - 32966

Fig. 5 — Typical input offset-voltage tempera-
ture characteristic for CA3193 series.
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CA31938
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L

J

o 188
EQUIVALENT TIME (T) AT AMBIENT TEMPERATURE (Ty) = 25°C — YEARS
92C3- 32967

Fig. 6 — Input offset voitage vs. time.

mus

TEMPERATURE (T) — °C
92c8-32974

Fig. 7 — Typical input bias current vs. tempera-
ture
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Fig. 8 — Typical input offset current vs.
temperature.

57




Linear Integrated Circuits

CA3193, CA3193A, CA3193B Types

3
|

EQUIVALENT INPUT NOISE CURRENT (1) — pAL/H2

E'(”‘ AMBIENT TEMPERATURE (Tp) = 25°C
6

4
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3,

I
s 00
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3
@

EQUIVALENT INPUT NOISE VOLTAGE (an! — nVy/.
~

9] +22 V FOR CA31938 SENEANNSEREASE RS INGRRRESS)

+18 V FOR CA3I93A, CA3193
AMBIENT TEMPERATURE
{Ta)= -55°C TO 125°C

s

o

POWER SUPPLY CURRENT (I) — mA
T

2 468 2 488 2 & éé 2 468
10 102 103 104 10%
FREQUENCY — Hz a2cs- 32978

'Fig. 9 — Input noise voltage and current
density vs. frequency.

10 14 18 22
POWER SUPPLY VOLTAGE (|v*]) — v
92CS-32976
Fig. 10 — Power supply voltage (V+,V—)vs.
supply current.
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Fig. 11 — Open-loop gain and phase-shift Fig. 12 — Open-loop gain vs. power-supply

response for CA3193B.
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CA3193 series.
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Fig. 14 — Maximum undistorted output
voltage vs. frequency.

voltage.

’ AMBIENT TEMPERATURE (Tp) = 25°C
41 UPPER SUPPLY VOLTAGE LIMIT FOR
CA3193A AND CA3I93 IS £18 V

INPUT AND OUTPUT EXCURSIONS FROM
TERMINAL 4 (V™) — V

] 4 8 [ 6 20 24 28
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Fig. 15 — Output-voltage-swing capability and
common-mode input-voltage vs.
supply voltage.
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Offset Voltage Nulling
The input offset voltage can be nulled to
zero by any of the three methods shown in
the table below. A 10K potentiometer be-
tween terminals 1 and 5, with its wiper
returned to V —, will provide a gross nuli-
ing for all types. For finer nulling, either of

CA3193, CA3193A, CA3193B Types

the other two circuits shown beilow may
be used, thus providing simpler improved
resolution for all types.

CAUTION: The CA3193 amplifiers wlil be
damaged if they are plugged into op-amp
circuits employing nulling with respect to
the V + supply bus.

Offset Voitage Nulling

Offset v- v- B
Nulling ’ R v
Circuits @"\*/\’@ R R
R 10K
Type Resistor R Value Resistor R Value Resistor R Value
CA3193B 10K 100K 20K
CA3193A 10K 50K 10K
CA3193 10K 20K 5K
Gross Offset Finer Offset
Adjustment Adjustments
Test Circuits
. [Vour
10K Vio I%l
V+
+I5V
2
6 0
100 & 3y 4 VouT
= F ~15 vV =

92Cs5-32979

Fig. 16 - Input offset voltage test circuit.

VouT =~ VIN

a

b

O—

RL ==200 oF Pvoyr

—o

92Cs-32980

TOP TRACE : INPUT VOLTAGE
BOTTOM TRACE : OUTPUT VOLTAGE

VERT.-'M vt =15V
o V- =-I15V
. .lms .
HOR. —5iv— R = I0K
92CS-32989

Fig. 17 - Inverting amplifier (a) test circuit
{b) response to 1-kHz, 20-V p-p

square wave.
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Linear Integrated Circuits

CA3193, CA3193A, CA3193B Types

o——f- 0 v
-0V 2K out
200 pFI B
T L L
a SIMULATED
LOAD

92Cs-32981

TOP TRACE : INPUT VOLTAGE

BOTTOM TRACE : OUTPUT VOLTAGE
o VERT:——:)O”\// V+=ISV
VT =I5V
I . Ims
Sauas anans aaard ] HOR : -
T ‘ DIV Ry = 2K
o) 92Cs-32988

¥ I

Fig. 18 - Volitage follower (a) test circuit
(b) response to 20-V p-p, 1-kHz
square-wave input.

2.2Ma LOW PASS HIGH PASS
FILTER FILTER
DC TOIOHz  0I TO 10 Hz

' [
! ®

|2v2[.LF |

SCOPE
INPUT

| IMQQ* | RESISTANCE

| |

| L |

J I P |

v
Youtpp
22x10%
92C5~- 32982

|
|
|
|
R
|
|
|

-5V a

92Cs- 32987

Fig. 19 - Low frequency noise (a) test cir-
cuit—0.1 to 10 Hz (b) output A
waveform—O0to 10 Hz noise (c) output
B waveform—0 to 10 Hz noise.
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Operational Amplifiers

CA3193, CA3193A, CA3193B Types

Application Circuits

+I5V
@

RN
CcA31938 >
2
O

b
R2 R4 R4
vour= Vo (e +1) 33 % (/3 +")
Rl _R3
FOR IDEAL RESISTORS WITH o= = ¢

Vout*Y% ~ Ve (%*")

Vout R4 )

A= =<+

Vo-Vo \R3
FOR VALUES ABOVE VouT = (Vp — Vo) (10)

92CS - 32984

R2
20K
v RI
)
10K Vout
R3
v2
0K o
L
. R4 RI+R2Y _ R2
Vour = V2 (mmwra N (TR ) - vi(RE)
. R2 R4
IF R4=R2,R3 = RI AND 7=« 22

R2
THEN vour * (Va=v)) (5)
FOR VALUES ABOVE Vout=2(V2-V))

IF Ay IS TO BE MADE | AND IF Rl = R3 = R4 = R
WITH R2 = 0.999R (0.1% MISMATCH IN R2)

THEN Vocm = 0.0005 ViN OR CMRR = 66 d8

Fig. 20 - Typical two-op amp bridge-type
differential amplifier.

R2
—AAA
'™
+15V
7
3| ca3iod>E
i
RI 3
2M
-isv Ic .Rs
1 R3 K

(0Q TO3.0k0
WITH v=iV)

ALL RESISTORS ARE 1%

If Rl = R3 AND R2= R4 +R5 THEN
I 1S INDEPENDENT OF VARIATIONS IN R
FOR Ry VALUES OF 00 TO 3kQ WITHVv=V

vV IM v
-

v R4
I RTRE WK 2R T 000 HA

92CS-32985

Fig. 22 - Using CA3193B as a bilateral current
source.

THUS, THE CMRR OF THIS CIRCUIT IS LIMITED BY
THE MATCHING OR MISMATCHING OF THIS NETWORK
RATHER THAN THE AMPLIFIER.

92CS- 32983

Fig. 21 - Ditferential amplifier (simple subtrac-
tor) using CA31938.

Ri Re

T cA3193
SERIES

Re Re R
Vout --(7,,— Vit prv2 “‘.W"!)

VouT=—f(2Vv +2vy +2v3)

92CS-32973

Fig. 23 - Typical summing amplitier
application.
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CA3193, CA3193A, CA3193B Types

The CA3193B is an excellent choice for
use with thermocouples. In Fig. 24, the
CA3193B amplifies the signal generated

will provide full-scale output
thermocouple opens .

500 times. The three 22-megohm resistors

v+
(LAY
22M 22M 228
A 31
10 k& s
CA3I93 8 :
2
4] ~15V]
20K 20K
0J uF
C)
iK
THERMOCOUPLE
10kQ
ALL RESISTORS ARE | % _l_

92CS-32986

Fig. 24 - The CA3193B used in a thermocouple

circuit.

if

the
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Operational Amplifiers

Mini-DIP
(E Suffix)

All Types
8-Lead TO-5
With Dual-In-Line

Formed Leads All Types
“DIL-CAN" 8-Lead TO-5
(S Suffix) (T Suffix)
H-1787 H-1528

CA3420, CA3420A, CA3420B

Features:

2 V Supply at 300 uA Supply Current
1 pA (typ) Input Current

(Essentially Constant to 85° C)
Rail-to-Rail Output Swing

(Drive £2 mA into 1 KQ Load)
Pin Compatible with 741 Op-Amp
Low Cost 8-Lead Minidip, TO-5

Low-Supply Voltage, Low-Input Current
BiMOS OP-AMPS

Applications:

* pH Probe Amplifiers

* -Picoammeters

e Electrometer (High Z) instruments

e Portable Equipment

e [Inaccessible Field Equipment

* Battery Dependent Equipment
(Medical and Military)

The RCA-CA3420B, CA3420A, and CA3420° are
integrated-circuit operational amplifiers that combine
PMOS transistors and BiPolar transistors on a single
monolithic chip. The CA3420B, CA3420A, and CA3420
BIMOS operational amplifiers feature gate-protected PMOS
transistors in the input circuit to provide very high input
impedance, very low input currents (less than 1 pA). The
internal bootstrapping network features a unique guard-
banding technique for reducing the doubling of leakage
currentforevery 10° Cincrease in temperature. The CA3420
series operates at total supply voltages from 2 to 20 volts
either single or dual supply. These operational amplifiers
are internally phase compensated to achieve stable
operation in the unity gain follower configuration.
Additionally, they have access terminals for a
supplementary external capacitor if additional frequency
roll-off is desired. Terminals are also provided for use in
applications requiring input offset voitage nulling. The use
of PMOS in the input stage results in common-mode input
voltage capability down to 0.45 volt below the negative
supply terminal, an important attribute for single-supply
application. The output stage uses a feedback OTA type
amplifier that can swing essentially from rail-to-rail. The
output driving current of 1.5 mA MIN is provided by using
non-linear current mirrors.

The CA3420-series has the same 8-lead pin-out used for the
industry standard 741. They are supplied in the standard
8-lead TO-5 style package (S suffix, and T suffix); in the
standard 8-lead dual-in-line plastic package (Minidip - E
suffix), and are also available in chip form (H suffix).

* Formerly Dev. Type No. TA10841

TERMINAL ASSIGNMENTS

TOP VIEW

¥
NON-INV. (3 OFFSET
INPUT NULL

NOTE: PIN 4 1S CONNECTED TO CASE
92C5-33997

S AND T SUFFIXES

TOP VIEW

OFFSET STROBE

inv. INpuT 2 ——-@V"
N ?NNéuT@ » "‘@ou'rpur
O —® R

TOP VIEW

92€5-29086

E SUFFIX
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Linear Integrated Circuits

CA3420, CA3420A, CA3420B

MAXIMUM RATINGS, Absolute-Maximum Values (Tg=25°C):

DC Supply Voltage

(Between V* and V— Terminals)
Differntial-Mode

InputVoltage ................................ 115V
Common-Mode DC

Input Voltage ..............
Input-Terminal Current .......................... 1mA
Device Dissipation:

Without Heat Sink —

UptoB5°C. ..., 630 mW

Above 55°C............ Derate linearly 6.67 mW/°C
With Heat Sink -

Upto110°C ... i 630 mW

Above 110°C........... Derate linearly 16.7 mW°C

Temperature Range:

Operating (All Types).................
Storage (All Types) ...................

Output Short-Circuit
Duration*
Lead Temperature
(During Soldering):
At Distance 1/16 + 1/32 Inch
(1.59 + 0.79 mm) from case
For 10 seconds max

-55 to +125°C
-65 to +150°C

................................. Indefinite

*Short circuit may be applied to ground or to either supply.

TYPICAL VALUES INTENDED ONLY FOR DESIGN GUIDANCE

Test Conditions
Characteristic V+ = +10V; V- = -10V CA3420B CA3420A CA3420 Units
TA=25°C (1.8) (T.S,E) (T.S.E)
Input Resistance R| 150 150 150 ™0
Input Capacitance C| 4.9 4.9 49 pF
Output Resistance Ro 300 300 300 Q
Equivalent Input f=1KHz 62 62 62
en Rs 100 Q nV/ Hz
Noise Voitage f=10 KHz 38 38 38
Short-Circuit Current Source
Source IOM+ 2.6 26 2.6 mA
To Opposite Supply
Sink 1I0M- 2.4 2.4 2.4 mA
Gain-Bandwidth Product fr 05 0.5 85 MHz
Slew Rate SR 05 05 05 V/us
Transient Response
Rise Time tr RL=2KQ 0.7 0.7 0.7 us
Overshoot Cp =100 pF 15 15 15 %
Current from Terminal 8
To V- Ig+ 20 20 20 HA
Current from Terminal 8
ToV+ Ig- 2 2 2 mA
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Operational Amplifiers

CA3420, CA3420A, CA3420B
ELECTRICAL CHARACTERISTICS FOR EQUIPMENT DESIGN
At V+ = 1V, V- = -1V, TA = 25°C unless otherwise specified

Limits
Characteristic CA3420B CA3420A CA3420 Units
Min Typ Max Min Typ Max Min Typ Max
Input Offset Voltage [V|0l — 0.8 2 — 2 5 — 5 10 mv
Input Offset Currentlijol * — 0.01 4.0 _— 0.01 4 — 0.01 4 pA
Input Current|lj| + — 0.02 5 — 0.02 5 — 1 5 pA
Large-Signal Voltage Gain 20K 100K — 20K 100K — 10K 100K — V/V
AOL (RL = 10 KQ) 86 100 — 86 100 — 80 100 — dB
Common-Mode — 320 560 — 560 1000 560 1800 | uV/V
Rejection Ratio CMRR 65 70 — 60 65 — 55 65 — dB
Common-Mode Input VICR + +0.2 +0.5 — +0.2 +0.5 — +0.2 +0.5 — \)
Voltage Range VICR - -1 -1.3 — -1 -1.3 — -1.3 — v
Power Supply Rejection — 20 180 — 32 320 — 100 1000 | wV/V
Ratio PSRR AVIO/AV 75 94 — 70 90 — 60 80 — dB
Max Output Voltage VOM + +0.90 | +0.95 — +0.90 | +0.95 — +0.90 | +0.95 — \
RL = 00 VOM - -0.85 | -0.91 — -0.85 | -0.91 — -0.85 -0.91 — \'/
Supply Current 1+ — 350 650 — 350 650 — 350 650 uA
Device Dissipation Pp — 0.7 1.1 — 0.7 1.1 — 1 o7 1.1 mw
Input Offset Voltage
Temp. Drift AVIO/AT - 4 - - 4 - - 4 — |uvrc
ELECTRICAL CHARACTERISTICS FOR EQUIPMENT DESIGN
At V+ =10V, V- = -10V, TA = 25°C unless otherwise specified
Limits
Characteristic CA3420B CA3420A CA3420 Units
) Min Typ Max Min Typ Max Min Typ Max
Input Offset Voltage |V|0| — 0.8 2 — 2 5 — 5 10 mV
Input Offset Current |io| * — 0.03 4 — 0.03 4 —~ 0.03 4 pA
Input Current|lj] * — 0.05 5 — 0.05 5 — 0.05 5 pA
Large-Signal Voltage Gain 20K 100K — 20K 100K — 10K 100K — V/V
AQL (RL = 10K Q) 86 100 — 86 100 — 80 100 — | dB
Common-Mode -— 32 100 — 100 320 — 100 320 uv/v
Rejection- Ratio CMRR ) 80 90 — 70 80 — 70 80 — dB
Common-Mode Input VICR + +9.0 +9.3 — +9.0 +9.3 — +8.5 +9.3 — \
Voltage Range VICR - -10 -10.3 — -10 -10.3 — -10 -10.3 — \
Power Supply Rejection — 20 180 — 32 320 — 32 320 uVv/v
Ratio PSRR AVIO/AV 75 94 — 70 90 i 70 90 — dB
Max Output Voltage VOM + +9.7 +9.9 — +9.7 +9.9 -— +9.7 +9.9 — Vv ' |
RL = 00 VOM - -9.7 -9.85 — -9.7 -9.85 | — -9.7 -9.85 — \'
Supply Current I+ — 450 | 1000 — 450 1000 — 450 1000 uA
Device Dissipation Pp — 9 14 — 9 14 — 9 14 mwW |
" |input Offset Voltage _ 4 . . 4 _ _ 4 — | wrc |
Temp. Drift AVIO/AT

*The maximum limit represents the levels obtainable on high speed automatic test equipment. Typical values are obtained
under laboratory conditions. :
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CA3420, CA3420A, CA3420B

! ! [ AMBIENT TEMPERATURE (Tp1= 25°C
: 08] R_*00KS
i d
H w 06
1 o 54
1 § 4
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: | £ -0a VIR
1 Q
! 1 2 g6l
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BOOTSTRAPPED | (50 K) | (x2}) SUPPLY VOLTAGE (V¥,v-)-v
INPUT PROTECTION{ 1 92C3-34401
NETWORK | t
92C5-34156 . . .
Fig. 2 - Output-voltage-swing and common-mode input-voltage
Fig. 1 - Functional diagram for CA3420. range versus supply voltage.
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Fig. 3 - Output voltage versus load sourcing current. Fig. 4 - Output voltage versus load sinking current.
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Fig. 5 - Input noise voltage versus frequency. Fig. 6 - Open-ioop gain and phase-shift response.
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Operational Amplifiers

CA3420, CA3420A, CA3420B

Application Circuits

Picoameter Circult

The exceptionally low input current (typically 0.2 pA)
makes the CA3420 highly suited for use in a picoameter
circuit. With only a single 10K megohm resistor, this circuit
covers the range from +1.5 pA. Higher current ranges are
possible with suitable switching techniques and current
scaling resistors. input transient protection is provided by
the 1-megohm resistor in series with the input. Higher
current ranges require that this resistor be reduced. The
10-megohm resistor connected to pin 2 of the CA3420
decouples the potentially high input capacitance often
associated with Jower current circuits and reduces the
tendency for the tircuit to oscillate under these conditions.

34300,1%

31500, 1%

High-input-Resistance Voltmeter

Advantage is taken of the high input impedance of the =
CA3420 in a high-input-resistance dc voltmeter. Only two 92CS-34002
1.5 V “AA” type penlite batteries power this exceedingly ) ) o

high-input resistance (>>1,000,000-megohms) dc voltmeter. Fig. 7 - Picoamater circuit.

Full-scale deflection is £500 mV, £150 mV, and +15 mV.

Higher voltage ranges are easily added with external input

voltage attenuator networks.

The meter is placed in series with the gain network, thus
eliminating the meter temperature coefficient error term.

Supply current in the standby position with the meter
undeflected is 300 uA. At full-scale deflection this current
rises to 800 wA. Carbon-zinc battery life should be in excess
of 1,000 hours.

O 10 20 30 40 50 €0 70 78
|

60 — ‘ i : 92€5-34004
s0 -l . 3 . =l Fig. 8 - High input resistance voltmeter.

B ] 75- 83
40 = (1.905-2.{08)

The layout represents a chip when it is part of the wafer.
When the wafer is cut into chips, the cleavage angles are

20 - U | ‘ 57° instead of 90° with respect to the face of the chip.
! = ‘ Therefore, the isolated chip is actually 7 mils (0.17 mm)
10-~ ; larger in both dimensions.
Qo -
4-| h .
.102-0.254) J Dimensions in parentheses are in millimeters and are
75-83, derived from the basic inch dimensions as indicated. Grid
o (905-2.108) o ., <06 graduations are in mils (10-3 inch). :

Dimensions and pad layout for CA3420H.




Linear Integrated Circuits

CA3493, CA3493A, CA3493B

Mini-DIP
(E Suffix)

BiMOS Precision
Operational Amplifier

Features
®m Low V)0: 75uV max. (CA34938B)
200 uV max. (CA3493A)
500 uV max. (CA3493)
u Low AV|O/AT: 2uV/°C max. (CA34938)

All Types
8-Lead TO-6
With Dual-In-Line

Formed Leads All Types
“DIL-CAN" 8-Lead TO-5
(S Suffix) (T Suffix)
H-1787 H-1528

The CA3493B, CA3493A and CA3493 are
ultra-stable, precision-instrumentation,
operational amplifiers that employ both
PMOS and bipolar transistors on a single
monotithic chip. The CA3493-series
amplifiers are internally phase-
compensated and provide a gain-
bandwidth product of 1.2 MHz. They are
pin-compatible with many industrial types
such as 725, 108A, OP-5, OP-7, LM11 and
LM714 where positive nulling is employed.

Because of their low offset voltage and low
offset voltage-versus-temperature
coefficient, the CA3493-series amplifiers
have a wider range of applications than
most op amps and are particularly well
suited for use as thermocouple amplifiers,
high-gain filters, buffers, strain-gauge
bridge amplifiers and precision voltage
references.

The three types in the CA3493 series are
functionally identical. The CA3493B,
however, operates from supply voitages
of £3.5Vto +22V and has an operating
temperature range of ~55°Cto + 125°C.
The CA3493 and CA3493A operate from
supply voltages of +3.5Vto +18 V and
have oOperating temperature ranges of
-25°C to +85°C and 0°C to +70°C,

respectively.

The CA3493-series types are supplied in
standard 8-lead TO-5-style (T suffix),
8-lead dual-in-ine formed lead TO-5-style

3 uV/°C max. (CA3493A)
5 uV/°C max. (CA3493)

m Lowljpand |}
W Low Aljo/AT: 50pA/°C max. (CA3493B)

150 pA/°C max. (CA3493)

8 Low Alj/AT: 0.5nA/°C max. (CA3493B)
3.7 nA/°C max. (CA3493)

8 Extremely high gain:
120 dB min. (CA3493B)
110 dB min. (CA3493A)
100 dB min. (CA3493)
® Low Vio vs. time
® High CMRR and PSRR
® Internally compensated: 1.2-MHz gain-
bandwidth product
® Low input noise: 0.1 Hz to 10 Hz
Noise voltage: 0.36 uVp-p typ.
Noise current: 12 pAp.p typ.
Applications
B Thermocouple preamplifiers
B Strain-gauge bridge amplifiers
m Summing amplifiers
Difterential amplitiers
Bilateral current sources
Log amplitiers
Differential voltmeters
Precision voltage references
Active filters
Buffers
B Integrators
B Sample-and-hold circuits
B Low frequency filters

(DIL-CAN—S suffix) and 8-lead dual-in-
line plastic (Mini-DIP—E suffix)
packages.’ '

Circult Description

The block diagram of the CA3493
amplifier, Fig. 2, shows the voltage gain
and supply current for each of its four
amplifier stages. Simplified and complete
schematic diagrams of the CA3493
amplifier are shown in Figs. 3 and 4,
respectively.
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Operational Amplifiers

CA3493, CA3493A, CA3493B

Absolute-Maximum Ratings, Absolute-Maximum Values at Ta =25°C

CA3493B CA3493A CA3493
DCSupply Voltage ..................... +22 +18 +18 V
Differential-Mode input Voltage .......... +5 +5 x5 V
Common-Mode DC input Voitage ......... (V+ —-4), V- (V+ -4),v- (V+-4),v- Vv
Input Terminal Current . ................. 1 1 1 mA
Device Dissipation
Without Heat Sink
Upto55°C ......oiiiiiiiii e 630 630 630 mw
AboveS55°C ..., Derate Linearly 6.67 mw/°C
TemperatureRange .................... -55t0 125 -25t0 85 Oto 70 °C
Output Short-Circuit Duration* ........... Indefinite Indefinite Indetinite
Lead Temperature (During Soldering)
at distance of 1/16in.+1/32in.
(1.59 £ 0.79 mm) from case for 10
SeCONdS MAX.  .........envvrenennnn + 265 + 265 +2685 °C
*Short circuit may be applied to ground or to either supply.
TOP VIEW
OFFSET
NULL
TOP VIEW
OFFSET, OFFSET
O OFFSET NULL
@ (6) ouTPUT lNPIm’, - (Dv+
NON ZINV * > (&)outPuT
NON=IW.  (a) v-(@— (5nc
INPUT N
NOTE: PIN 4 IS CONNECTED TO CASE
E SUFFIX
S AND T SUFFIX
92C5- 33660

92CS-33659

Fig. 1 - Functional diagram of CA3493 series.

BIAS NETWORK

660 pAY

b 70 A

92CS- 33661

Fig. 2 - Block diagram of CA3493 series.

Circuit Description (cont’d)

A quad of physically cross-connected
n-p-n transistors comprise the input-stage
differential pair (Q1,Q2 in Figs. 3 and 4);
this arrangement contributes to the low
input offset-voltage characteristics of the
amplifier. The ultra-high gain provided in
the first stage ensures that subsequent
stages cannot significantly influence the

overall offset-voltage characteristics of
the amplifier. High load impedances for
the input-stage differential pair (Q1,Q2)
are provided by the cascode-connected
p-n-p transistors Q3,Q5 and Q4,Q6,
thereby contributing to the high gain
developed in the stage.

The second stage of the amplifier con-
sists of a differential amplifier employing
PMOS/FETs (Q7,Q8 in Figs. 3 and 4) with
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Linear Integrated Circuits

CA3493, CA3493A, CA3493B

ELECTRICAL CHARACTERISTICS at T =25°C,V+ =15Vand V~ =15V
unless otherwise specified.

LIMIT.

CHARACTERISTIC CA3493B CA3493A CA3493 UNITS

Min.| Typ.| Max.| Min.| Typ.| Max.| Min.| Typ.| Max
Input Offset )
Voltage, |Vio| — 40 75 — 1401 200) — | 300 | 500 wuV
VIO @ Max.Temp. | — — | 275 | — — | 30| — — 725] uV
Input Offset Volt-
age Temp.Coeffi-
cient, AV|Q/AT
(Over specified — | 060 2 - 1 3 — 1 5 puvic
temperature
range for each
device)
Input Offset _ 1 3 _ 3 5 _ 5 10 nA
Current, 110
llio] @ Max.Temp. | — — 8 — — 11 — — 17| nA
input Offset )
Current Temp.
Coefficient,
Alo/AT (Over — 0.01 | 0.05 - 0.03 | 0.10 — 0.04 | 0.15] nA/°C
specified temp-
erature range for
each device)
!r:lput Bias Current, [ 6 15 - 10 20 _ 20 40 nA
iBl@MaxTemp. | — | — | 60 | — | — | 83 | — | — |[207| nA
Input Bias
Current Temp. | _ | 008 [050 | — |010 | 118 | — | 0.15 | 3.70|navec
Coefficient,
Al/AT
Input Noise
Voitage, en p-p — 0.36 | 0.60 — 0.36 — - 0.36 — |uVp-p
(0.1 to 10 Hz)
Input Noise Volt-
age Density, en
fo=10Hz - 25 50 — 25 — — 25 —
fo =100 Hz — 25 45 — 25 — — 25 —
fo = 1000 Hz — 24 45 — 24 — — 24 — nV/
fo =10 kHz — | 24 {45 | — 124 | — | — | 24 |~ |VHAz
fo =100 kHz — 22 40 — | 22 — — 22 -
Input Noise
Current, in p-p — 12 20 — 12 20 - 12 20 |pApp
(0.1 to 10 Hz)
Input Noise Cur-
rent Density, ip
fo=10 Hz —_ 0.83 ]2.30 - 0.83 — - 0.83 —_
fo =100 Hz — |o80 120 | — |080 | — — Jos80 | —
fo = 1000 Hz — 1075 |1.00 | — |075 | — — 075 | — | pA/
fo =10 kHz — lo72 jo8o | — jo72 | — | — Jor2 | — |VRz
fo =100 kHz — |0.60 {080 | — [0.60 [ — — 1060 | —
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CA3493, CA3493A, CA3493B

ELECTRICAL CHARACTERISTICS at TA=256°C,V+ =15Vand V- =15V  (Cont'd)
unless otherwise specified.

) LIMITS
CHARACTERISTIC CA34938B CA34983A CA3493 UNITS
Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max.
Common-Mode -135 -135 -13.5
Input Voltage -12| to 10 -12| to 10 -12| to 10 )
Range, VICR 1.5 ' 11.5 115
O::;;"c‘:i';'r;::o 120 [ 130 { — |10 115 — | 100] 110 | — | a8
! 0.316 1 1.78 | 3.16 3.18 10 | uVIV
Vem=VIicR)
Power Supply Re-
jection Ratio, 110 | 130 — 100 | 130 —_ 100 | 130 — dB
PSRR, 0.316 | 3.16 0316 | 10 0316 | 10 | uVIV
AV|Q/AV £
Maximum Output
Voltage Swing  |+13.0{£135] — [+£13.0[+135| — |+13.0{+135| — v
(RL>2 KQ) '
Large-Signal
Voltage Gain
(Vo =+ 10)
RL>1 KQ — s | — - — — - - -
R 22 KQ 120 | 125 _ 110 | 115 — 100 | 110 - dB
Ri >10 KQ — 130 — — 125 — — 115 —

Short-Circuit
Output Current to
the Opposite Rail,

| lom*. lom -

Slew Rate, SR
(RL>2 KQ;

Unity Gain
Voltage Follower)

Gain-Bandwidth
Product, f
AoL=0dB
RL=2kQ — 1120 | — — 120 | — — 120 | — | MHz
CL=100pF
V|N =20
f=1kHz

Small-Signal
Transient Re- .
sponse, tr — 1029 | — — 1029 | — — 1029 | — us
(VIN=20mV pp,
f=1kHz

Supply Current,
RL=e
V+ =15,

V- =-15

Temperature
Range

-25} %7 | 26 | -25| +7 | 25 | -25| =7 | 25 | mA

—los| - | = Jos | = | — [o2s | — | vius

-55| — 125 | -25 | — 85 0 - 70 °C
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CA3493, CA3493A, CA3493B

92C8-32963

Fig. 3 - CA3493 simplitied schematic diagram.

Qe

Yoz

Wois

DI3

Q8
RIS
y j‘l 6800

92CL-33663

Fig. 4 - Schematic diagram of CA3493 series.
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Operational Ampilifiers

Circult Description (cont’d)

appropriate drain loading. Since Q7 and
Q8 are MOS/FETSs, their loading on the
first stage is quite low, thereby making an
additional contribution to the high gain
developed In the first stage. The second
stage Is also configured to convert its dif-
ferential signal to a single-ended output
signal by means of current mirror D9,Q30
(Figs. 3 and 4) to drive subsequent gain
stage.

The third stage of the amplifier consists
of Darlington-connected n-p-n transistors
(Q17,Q19 in Figs. 3 and 4), driving the
quasj-<complementary Class AB output
stage (Q14 and Q15,Q16 in Figs. 3 and 4).
Qutput-stage short-circuit protection is
activated by voltage drops developed

tvol] — u¥

g CA3493A 1
g- (-25°C 70 85°C) [T
-
o
8 CA34938 o
e
5 HH (~58°C T0 128°C)
H
I
H
ol H
-50 ) 50 100 !

AMBIENT TEMPERATURE (Ty) — *C
92C5-33664

Fig. 5 — Typical input offset-voltage tempera-
ture characteéristic for CA3493 series.

CA3493, CA3493A, CA3493B

across the 80-ohm resistors adjacent to
the output terminal (RS and R10, Fig. 4).
When the voltage drop developed across
either of these resistors reaches a poten-
tial equal to 1 Vpe, the respective protec-
tive transistor (Q12 or Q13) is activated
and shunts the base drive from the bases
of the output stage transistors (Q14 and
Q15,Q16).

Internal frequency compensation for the
CA3493 amplifier is provicded by two in-
ternal networks, a 6-pF capacitor con-
nected between the input-stage transistor
coliectors and the node between the third
and output stages and a second network,
consisting of a 20-pF capacitor in series
with a 7.5-KQ resistor connected between
the input and output nodes of the third
stage.

INPUT OFFSET VOLTAGE |(Vroll — v

[] 1000 1500
TIME (T) AT AMBIENT TEMPERATURE (Tp) = 125°C — HOURS

— _ J

V] 1155
EQUIVALENT TIME (T} AT AMBIENT TEMPERATURE (Ty) * 25°C — YEARS
92CS-33667

Fig. 6 — Input offset voltage vs. time.

30|

89
3
~
$

(o

INPUT BIAS CURRENT (I[) — A
3

Hicazaess CA3493A HHH

T

H(~55°C TO 12! (-25°C T0 85°C) T
I
I

o
1117 1T
L__obHrHHHHHHH SRR
o 100 50

50
— o
TEMPERATURE (T) C 52CS-33666

Fig. 7 — Typical input bias current vs. tempera-
ture

INPUT OFFSET CURRENT [(L10)| — nA

A3493,
T
[ 50 Of 15

TEMPERATURE (T) — °C

92C3-33665

Fig. 8 — Typical input offset current vs.
temperature.
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CA3493, CA3493A, CA3493B

3
<

5 222 V FOR CA34'

E'° 8| AMBIENT TEMPERATURE (1) * 25°C 5 938
218 V FOR CA3493A,CA3493
P i AMBIENT TEMPERATURE
T ; < (Tp)e ~85°C TO 128°C
3 2| } |4
wio? 4 g
g * < g
S 3 g .
8 *n 9 S et
g 2 g E it
5 o, , 5 5
f 6 it | f . x|
Y b}
3 1T
2 R oot 8 I s
2 468 2 468 2 468 2 468 6 o 4 8 22
() 102 I 104 0% POWER SUPPLY VOLTAGE (Iv*]} — v
FREQUENCY — Mz s2cs- 32978 92CS-33668
Fig. 9 — Input noise voltage and current Fig. 10 — Power supply voitage (V+,V—)vs.
density vs. frequency. supply current.
60T wmrEnT TEMPERATURE (Ta)=28°C aad 1501 AMBIENT TEMPERATURE {Ty) = 25°C
$22 V- CA34938
—— . $18 V~ CA3493A AND CA3493
] N g
; 3
3 o | H
s I AN -~ |
SN F
a 40 \ 80 w <130,
z
8§ 71 Iy i
: oyl :
g & 2 120 H
W
%0 is0 &
\_—m J_&Q_J
ot 10 10F 10° 10* w* 1% 107 2 . 22
. FREQUENCY _ He sca-sesrm ' POWER SUPPLY VOLTAGE (V V )=V s2cs- 3306
Fig. 11 — Open-loop gain and phase-shift Fig. 12 — Open-loop gain vs. power-supply

response for CA34938B.

£
3
ae
O
YT

-50 50 100 150
TEMPERATURE (T) — *C $2¢5-33670
Fig. 13 — Open-loop gain vs. temperature for
CA3493 series.
aq[

AMBIENT TEMPERATURE (Tp) * 25°C AL =2k
§ 35 eyt 25V
L} VT =15V
g o j
e
2
& s -
3>
al
lg 20t p———
o
o [ e S e e o SN —
i
} 10} -——
S
§ s ———4 - 4\ —

O] 1 i) L0l L4l 111 L
. 2 4 Balo 2 060‘02 2 05!‘03 2 558“).2 46!'05
FREQUENCY — Hz s2cs-32970

Fig. 14 — Maximum undistorted output
voltage vs. frequency.

voitage.

AMBIENT TEMPERATURE (Ty) = 25°C i

4} UPPER SUPPLY VOLTAGE LIMIT FOR
CA3493A ANDCA3493 IS 2i8V

TERMINAL AND 7 (V1) — v

INPUT AND OUTPUT EXCURSIONS FROM

3] 4 8 12 [ 24 28

SUPPLY VOLTAGE (V*,V™) —v
92CM- 33671

Fig. 15 — Output-voltage-swing capability and
common-mode input-voltage vs.
supply voltage.
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Offset Voltage Nulling
The input offset voitage can be nulled to
zero by any of the three methods shown in
the table below. A 10K potentiometer be-

tween terminals 1 and 8, with its wiper

returned to V1, will provide a gross null-
ing for all types. For finer nulling, either of

CA3493, CA3493A, CA3493B

the other two circuits shown below may
be used, thus providing simpler improved
resolution for all types.

CAUTION: The CA3493 amplifiers will be
damaged if they are piugged into op-amp
circuits employing nulling with respect to
the V— supply bus.

Otfset Voltage Nulling

Offset vt o ®
Nulling v+ g
Circuits 0% l A® f
® ® @ ®
R 10k M
Type Resistor R Value Resistor R Value Resistor R Value
CA3493B 10K 100K 20K
CA3493A 10K 50K 10K
CA3493 10K 20K 5K
Gross Offset Finer Offset
Adjustment Adjustments
Test Circults seosmasere
Vour
. o[
V+
+15V
2
% 6 o
100 Q 3 + VOUT

-5 Vv
v

92C5-32979

Fig. 16 - Input oftset voitage test circuit.

Vout *~VIN

o

RL =200 oF Pyt

3
i—o

92¢8-32980
a

TOP TRACE : INPUT VOLTAGE
80T TOM TRACE : OUTPUT VOLTAGE

VERT.f'—o'Y vt =15y
DIy V- =-15V
I ms
L ——— R = 10K
HOR. DIV L
92CS-32989

b

Fig. 17 - Inverting amplitier (a) test circuit

(b) response to 1-kHz, 20-V p-p
square wave.
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CA3493, CA3493A, CA3493B

Yout

2K ]‘i
200 pF
I L

= = = =
a SIMULATED
LOAD

92CS-3298!

TOP TRACE : INPUT VOLTAGE

BOTTOM TRACE : OUTPUT VOLTAGE
+ =
0 VE RT:—'DC:\\I/ v 5V
VT =15V
.Ims
HOR -
DIV RL= 2K
0 92Cs-~32988
14 b
Fig. 18 - Voitage follower (a) test circuit
(b) response to 20-V p-p, 1-kHz
square-wave input.
LOW PASS HIGH PASS
FILTER FILTER
DC TO 10 Hz 01 TO 10 Hz
I I |
|
|
|
SCOPE
INPUT
| RESISTANCE
1000 |
1% |
|
+15v a 92¢5-33675

92Cs-32987

Fig. 19 - Low frequency noise (a) test cir-
cuit--0.1 to 10 Hz (b) output A
waveform—0to 10 Hz noise (c) output
B waveform—0 to 10 Hz noise.
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CA3493, CA3493A, CA3493B

Application Circuits

b vy -5V
R2 R4 R4
VouT = —Va (ﬁw)—ﬁ»fvb (R—3+;)
Rl _R3
FOR IDEAL RESISTORS WITH == = o=

Vou'r“’a‘".:(%*") /

VouT (R4
At oy, (m+)

FOR VALUES ABOVE Vgut = (Vp — Vg) (10)

92CS-33676

Fig. 20 - Typical two-op amp bridge-type
ditferential amplifier.

ALL RESIST-ORS ARE 1%

IF Ri = R3 AND R2% R4 +RS THEN

I, IS INDEPENDENT OF VARIATIONS iN R

FOR Ry VALUESOF 02 TO 3k@ WITHV=1V
v R4 v 1

M v
I = R3Rs " EMTR 2K D500 A

92CS-33678

Fig. 22 - Using CA3493B as a bilateral current
source.

R2
AAA
20K
+15V
RI 2
IO—AW -~
10K Vourt

rs cA34938>8 4
3
v2 + (1
10K //,L

R4 —
20 K I5v

Your * v2 (e ) () - i (£F)

. R2 R4
IF R4=R2,R3 - RI AND 2=« 23
A2
THEN Vour = (vz-v (7]
FOR VALUES ABOVE Voyr*2(Vp-V))

IF Ay IS TO BE MADE | AND IF Rl = R3=R4 =R
WITH R2 = 0.999R (0.1% MISMATCH IN R2)

THEN Voop = 0-0005 Viy OR CMRR = 66 dB

THUS, THE CMRR OF THIS CIRCUIT IS LIMITED BY
THE MATCHING OR MISMATCHING OF THIS NETWORK
RATHER THAN THE AMPLIFIER

92CS-33677

Fig. 21 - Differential amplitier (simple subtrac-
tor) using CA3493B.

RI Re

vi

Ve

V3 “CA3493 N 6

SERIES

Rg Re Re
Your == (R i+ Ry V2 + &7 ¥3)

Vout=—(2Vv+2vp +2Vv3z)
; 92CS-33679

Fig. 23 - Typical summing amplifier
application.
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CA3493, CA3493A, CA3493B

The CA3493B is an excellent choice for will provide full-scale output
use with thermocouples. In Fig. 24, the thermocouple opens -

CA3493B amplifies the signal generated

500 times. The three 22-megohm resistors

0. uF 3

C

THERMOCOUPLE

L

ALL RESISTORS ARE | % 1

92CS- 33680

Fig. 24 - The CA3493B used in a thermocouple
cireuit.

if

the
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Operational Amplifiers

8-LEAD TO-5

with Dual-In-Line 8-LEAD
Formed Leads TO-H
H-1787 H-1528

RCA-CA6078AT and CA6741T* are low-noise linear IC
opérational amplifiers that are virtually free of “popcorn’”
(burst) noise.

These low-noise versions of the CA3078AT and CA3741T
are a result of improved processing developments and rigid
burst-noise inspection criteria. A highly selective test circuit
(See Fig. 2) assures that each type meets the rigid low-noise
standards shown in the data section. This low-burst-noise
property also assures excellent performance throughout the
1/f noise spectrum.

In addition the CA6078AT and CA6741T offer the same
features incorporated in the CA3078AT and CA3741T
respectively, including output short-circuit protection,
latch-free operation, wide common-mode and differential-
mode signal ranges, and low-offset nuiiing capability.

TOP VIEW

CA6741T

Applications:

m Low-noise AC amplifier

® Narrow-band or band-pass filter
® |ntegrator or differentiator

= DC amplifier

® Summing amplifier

NOTE ' PIN 4 1S CONNECTED TO CASE

92C5-20297

Features:

| |nternal phase compensation

Input bias current: 500 nA max.

Input offset current: 200 nA max.
Open-loop voltage gain: 50,000 {94 dB) min.

[ ]
]
]
=8 Input offset voltage: 5 mV max.

COMPENSATION

CA6078, CA6741

Operational Amplifiers

CA6078AT — Micropower Type
CA6741T — General-Purpose Type

For Applications where Low Noise
(Burst + 1/f) is a Prime Requirement

Virtually free from ““popcorn” (burst) noise:
device rejected if any noise burst exceeds 20 uV (peak),
referred to input over a 30-second time period.

For detailed data, characteristics curves, schematic diagram,
dimensional outline, and test circuits, refer to the Opera-
tional Amplifier Data Bulletins File No. 531 and 535. In
addition, for details of considerations in burst-noise
measurements, refer to Application Note, ICAN-6732,
“Measurement of Burst (“Popcorn’’) Noise in Linear IC’s".

The CA6078AT and CA6741T utilize the hermetically sealed
8-lead TO-5 type package. The CAB078AT and the CAG741T
can also be supplied on request with dual-in-line formed
leads. These types are identified as the CA6078AS and
CAB6741S. This formed-lead configuration conforms to that
of the 8-lead dual-in-line (Mini—Dip) package. For terminal
arrangements, see page 4.

*Eormerly Dev. No. TAS807X and TAB029 respectively.

CAG6078AT

TOP VIEW

Applications:

® Portable electronics

a8 Medical electronics

s DC amplifier

s Narrow-band or band-pass filter
® |integrator or differentiator

= Instrumentation

u Telemetry

92¢s-20298 8 Summing amplifier

Features:
= Open-loop voltage gain: 40,000 (92 dB) min.
8 Input offset voltage:3.5 mV max.
= Operates with low total supply voltage:

1.5 V min. (£ 0.75 V)
® | ow quiescent operating current:

adjustable for application optimization
= Input bias current: adjustable to below 1 nA
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CA6078, CA6741

MAXIMUM RATINGS, Absolute-Maximum Values at T4 = 250C

DC Supply Voltage (between V* and V—terminals) .................
Differential-Mode Input Voltage .......................cuounn..
Common-Mode DC Input VoltageA .............................
Device Dissipation:

Up to 760C (CA6741T), Up to 1250 (CA6078AT) ..............

Above 780C . .. ..
Temperature Range:

Operating ...............................................

S oo T2
Output Short-Circuit Duration® . ... ...,

At distance 1/16 £1/32 inch {1.59 +0.79 mm)
from case for 10secondsmax. .............ovriinienninnnenn.

CA6741T CAB078AT
av 36V
30V 6V
15V VtioV—
500 mW 250 mW
Derate linearly 5 mW/0C -
—65t0+125°C —b5to +125 °C
—65 to +150 °C —65 to +150 0C
No limitation No limitation
300°c 300 °C

A Supply Voltage is less than *15 volts, the Absolute Maximum Input Voltage is equal to the Supply Voltage.

®short circuit may be applied to ground or to either supply.

BURST-NOISE OUTPUT~20 uV/DIV.
REF. TO INPUT

TIME — 10 ms/DIV. X
92CS-20299

o

Typ. device with high-burst-noise charac-
teristic.

Fig.1-Typ. waveforms of type with high
controlled for burst noise.

BURST-NOISE OUTPUT~ 0uV/DIV.
REF TO INPUT

TIME — 20ms/DIV.
92C5$-20300

b. Typ. device controlled for burst noise.

burst noise and type

v+
36%1%ka
FAIL
INDICATOR
50-dB LL e s POS. NEG. | [LATCH
AMPLFER| | 21 TER lcomParATOR| lcIRCUIT]
120 ENABLING
% SRs2 THRESHOLD | TIMER AND
Q RESET
Rg) 8 Rgp =100k FOR CA74IT AND 200kQ FOR CAGOTBAT
% CA674!T OR CAB078AT 92C$-19423

Fig.2—Block diagram of burst-noise “popcorn

““ test equip t.
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ELECTRICAL CHARACTERISTICS — CA6078AT, For Equipment Design.

CA6078, CA6741

CHARACTERISTICS

SYMBOLS

TEST CONDITIONS

Supply Volts: V¥ =6, V—= -6
Ta =250C, Ig=20puA

LIMITS

UNITS

MIN. TYP. MAX.

Noise Characteristic

“Popcorn”

(Burst) Noise

Bandwidth = 1 kHz
Rs) = Rg2 = 200 kQ

Deviceisrejectedif thetotal noisevoltage
(burst + 1/}, referred to input, exceeds
20 uV peak, during a 30-sec. test period.|

Principal Characteristics {For detailed Electrical Characteristics refer to CA3078AT Data Bulletin, File No. 535.)

Input Offset Voltage Vio Rg < 10kS2 - 0.7 35 mV
Input Offset Current 110 - 0.5 25 nA
Input Bias Current B - 7 12 nA
Open-Loop

Differential AQL R >10kQ 40,000 | 100,000 -

Voltage Gain Vo = 24V 92 100 - dB
Common-Mode Input Voltage Range VICR Vvt=V-=15V 14 - — \Y
Common-Mode Rejection Ratio CMRR Rs< 10 Kk 80 1156 - dB

RL>10Q +13.7 +14.1 -
Qutput Voltage Swing Vo(P-P) \")
RL >2kQ - *14 -
Supply Current o - 20 25 uA
ELECTRICAL CHARACTERISTICS — CA6741T, For Equipment Design.
TEST CONDITIONS LIMITS
R CHARACTERISTICS SYMBOLS :UAPZI;S\:,':;“; V+=15,V—=—15 MIN. TYP. MAX. UNITS

Noise Characteristic

| ““Popcorn”’
(Burst) Noise

Bandwidth = 1 kHz
Rg1 = Rg2 = 100 k2

Deviceisrejectedif thetotal noisevoltage
(burst + 1/¢), referred to input, exceeds
20 uV peak, during a 30-sec. test period.]

Principal Characteristics (For detailed E

lectrical Characteristics refer to CA3741T Data

Bulletin, File No.531.)

Input Offset Voltage Vio Rg < 10k§2 - 1 5 mV
Input Offset Current o - 20 200 nA
Input Bias Current ns - 80 500 nA
Open-Loop

Differential AQL RL>2kQ 50,000 | 200,000 -

Voltage Gain Vo=*10V 94 106 - dB
Common-Mode Input Voltage Range VICR \ +12 13 - \
Common-Mode Rejection Ratio CMRR Rg< 10k Q 70 90 - dB

RL>10k 12 +14 -
Output Voltage Swing Vo(P-P) RLS2KQ 110 3 \
Supply Current 1o — 1.7 28 mA
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CA6078, CA6741

It T __]'suepLy voLTace: VP -6V, V- -6V . SUPPLY VOUTAGE: V' s6v,v-r=6v| [ [ 17 | T TT — SoPPT VOLTAGE VYRV ITaV
: o T amBiENT TEMPERATURE (Tg)=28°C 3 AMBIENT . TEMPERATURE (Ta)*25°C l[ . i & . E\ "] AMBIENT TEMPERATURE (Ta)=25°C
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5 E ;
g 2| g g 2b- - I

| !
S ) Y .| ]
0 €87 [ of 10 o o 0® W w o o St
FREQUENCY (1} ——Hz 5205-20260 FREQUENCY (1) ——Ht s2c5-20288 FREQUENCY (1) —Hz sacs-zozez
Fig.3—1p vs. Frequency for CAGO78AT. Fig.4—Ep vs. Frequency for CAGO78AT. Fig.5—1p vs. Frequency for CA6741T.
SUPPLY YOLTAGE: V¥ =6V, V- s -6V
AMBIENT TEMPERATURE (Ty)*28°C
™~ QUAN-TECH QUAN-TECH | TEST BLOCK
] WODEL 2181 Rg MODEL 2! DIAGRAM FOR
NOISE FILTER b . NOISE FILTER w

EQUIVALENT INPUT NOISE VOLTAGE (Ep)—nV /VHz

) w0? i of

FREQUENCY (1} ——Hg

92 9203 -20263

Fig.6—Ep vs. Frequency for CA6741T.

E"'ENY(INN!EQO ON
UAN- TECH METER

ENT(IN): TOTAL NOISE VOLTAGE ,REFERRED TO INPUT
{READING OBTAINED WITH QUAN-TECH METER)

92¢5-20264

Fig.7~Test block diagram for Ep.

2 _2lv2
Ine ENT(IN) ~2(4KTRgI-EN pA

vZ g v

ENTUNY: tovu NOISE VOLTAGE, REFERRED TO INPUT
ADING OBTAINED WITH QUAN- TECH METER)

2cs-20208

Fig.8—Test block diagram for Ipy.
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CA080, CA081, CA082, CA083, CA084 Series

The RCA-CA080, CA081, CA082, CA083, and CA084 BiIMOS
operational amplifiers combine the advantages of MOS and
bipolar transistors on the same monolithic chip. The gate-
protected MOS/FET (PMOS) input transistors provide high
input impedance and a wide common-mode input voltage
range. The bipolar and MOS output transistors allow a wide
output voltage swing and provide a high output current
capability.

Package Selection Chart
Package Type & Suffix

Type No. | 8L TO-5 | DIL-CAN | Mini-DiP | 14L DIP
CA080 T S E
CAOQ80A T S E
CA080B E
CA080C T S
CA081 T S E
CAO081A T S E
CAQ81B E
CA081C T S
CA082 T S E
CA082A T S E
CA082B E
CA082C T S
CA083 E
CA083A E
CA083B E
CA084 E
CAOQ84A E
CAQ84B E

¥ - age
BiMOS Operational Amplifiers
? With MOS/FET Input, Composite Bipolar/MOS Output
|
(T Suttix) Single Amplifier: CA080, CA081
(E Suffix) 8-LEAD Dual Amplitier: CA082, CA083
:I-ILIEI?%IP) TO-5 H-1528 Quad Amplifier: CACB4
- o
H-1517 j -, Features:
4 \\«' = Very low input bias and offset currents
\ a Input impedance typically 1.5 x 1012 Q
m Low input offset voltage
(es-’LsE“A“I;X) s Wide common-mode input voltage range
(E Suffix) TO-5 s Low power consumption
R ® Fast slew rate
14-LEAD ?1|7P (D""E'A‘:g s Unity-gain bandwidth = 5 MHz (typ.)
H 