





RCA

Linear Integrated Circuits

This DATABOOK contains complete
technical information on the full line
of RCA standard commercial linear in-
tegrated circuits and MOS field-effect
transistors for both industrial and con-
sumer applications. An Index to
Devices provides a complete listing of
types, together with an indication of
p:ckage options available for each of
them

The pages immediately following the
Index to Devices include photographs

of the packages used for RCA linear
integrated circuits and MOS/FET’s, a
product-classification chart, recom-
mended operating and handling con-
siderations, a list of special terms and
symbols used in the characterization of
RCA linear integrated circuits and
MOS/FET’s, and a crossreference
directory that indicates RCA types
recommended as direct replacements
for other manufacturers’ types.

Three separate data sections provide
definitive ratings and. electrical
characteristics for (1) Linear Integrated
Circuits for Industrial Applications,

(2) Linear Integrated Circuits for
Consumer Applications, and (3) MOS
Field-Effect Transistors (MOS/
FET’s). Data pages for individual
devices are included as nearly as pos-
sible in alpha-numerical sequence of
type numbers. Because some devices
are grouped together to show similarity
of function or data, individual type
numbers may be out of sequence. If
you don’t find the data on a specific

type where you expect it to be, check
the Index to Devices.

The DATABOOK also includes dimen-
sional outlines for all currently
available packages and selected RCA
Application Notes on RCA Linear In-
tegrated Circuits and MOS/FET’s.
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Index to Devices — Linear IC’s

Data Data
Type Package Bulletin Type Package Bulletin
Number Suffix File No. | Page Number Suffix 4 |_Page |
CA101 T S - - - - 786 18 CA3007 [ ] - - - — - 126 72
CA101A | T s G - - -— 786 18 CA3008 | a - — - - —| 318 74
CA107 T S G - - - 785 22 CA3008A| a - - -— - - 310 78
CAt1 T s G — - -1 797 25 CA3010 | m - - — - - | 318 74
CA124 E G - - - —_ 796 29 CA3010A| = - - -— - - 310 78
CA139 E G - - - — 795 32 CA301t | m - — - - — 128 82
CA139A | E G — - - — 795 32 CA3012 | m H — - — - 128 82
CA158 T S G - - —_ 1019 35 CA3013 [ ] — - - —_ - 129 84
CA158A T S G - - - | 1019 35 CA3014 [ ] - - - - - 129 84
CA201 T s — - - — 786 18 CA3015 | m L H - — — | 318 74
CA201A | T S G - - - 786 18 CA3015A| = - - — — - 310 78
CA207 T S G - - — 785 22 CA3016 | a - — - - — | 318 74
CA211 T ] G - - - 797 25 CA3016A| A — - - - - | 310 78
CA224 E G - - — - 796 29 CA3018 | m L H - — | 338 87
CA239 E G - - - - 795 32 CA3018A| m - - - - - 338 87
CA239A E G - - - - 795 32 CA3019 [ ] H - - - - 236 90
CA258 T S G - - — | 1019 35 CA3020 | = H — - - - | 339 92
CA258A | T S G - - — | 1019 35 CA3020A | » - — — -~ | 339 92
CA270 w - — - - — | 879 | 292 CA3021 » - — — - - 243 96
CA301A | T s E* G H — 786 18 CA3022 | = - - — - — | 243 96
CA307 T S E* G H - 785 22 CA3023 | m H - - - — | 243 96
CA311 T ) E* G - - 797 25 CA3026 a H - - - —_ 338 99
CA324 E G H] GH| — - 796 29 CA3028A | = S L - H — | 382 103
CA339 E G H GH - - 795 32 CA30288 | m S —_ - - 382 103
CA339A E G - - - - 795 32 CA3029 . - - - - - 316 74
CA358 T S G H GH — 1019 35 CA3029A | o - - - - - 310 78
CA358A | T S G - — — ] 1019 35 CA3030 | o - - - — — | 316 74
CA555 T S E* G — -—_ 834 42 CA3030A | o - - - - 310 78
CA555C T S E* G H - 834 42 CA3035 [ ] — - — 274 319
CA723 T E - - — — 788 46 CA3036 |m - - - — | 275 108
CA723C T E H - - —_ 788 46 CA3037 t - - - — - 316 74
CA741 T S E* G L - 5§31 50 CA3037A | t - —_ - - - 310 78
CA741C T S E* G H GH 531 50 CA3038 t - - - - - 316 74
CA747 T E G - - - 531 50 . CA3038A | t —_ - — - - 310 78
CA747C | T E G H | GH] -— 5631 50 CA3039 |m L H - - — | 343 109
CA748 T S E* G - - 531 50 CA3040 [ ] —_ - - - _— 383 111
CA748C T S E* G H GH 531 50 CA3041 é - - - - - 318 320
CA758 E - — - - — 760 295 CA3042 é - - - —_ - 319 323
CA810 Q aM | — - - - 1154 298 CA3043 [ ] H - - - - 331 326
CA810A Q aMm | — - - - 1154 298 CA3044 ] v - - - - 340 328
CA820 E — - - — - 1132 301 CA3045 t F L H - - 341 114
CA1190 Q - - - — - 11585 303 CA3046 t - - — —_ - 341 114
CA1310 E - — _ - - 761 306 CA3048 . - - — - - 377 17
CA1352 E — - - - - 961 309 CA3049 T L H - -— - 611 120
CA1391 |E* - - - - - 981 310 CA3050 t - - - —_ - 361 124
CA1394 |E* - - —_— - - 981 310 CA3051 . —_ - - - —_ 361 124
CA1398 E - — - - - 686 312 CA3052 . - - - _ 387 331
CA1458 T ) E* G H GH 531 50 CA3053 [ ] S - - - - 382 103
CA1541 D H - - - - 536 54 CA3054 . L H - - - 388 29
CA1558 T S E* G — - 531 50 CA3058 t - — - - - 490 127
CA2002 | | M | — | = | —| — [1156 |314 CA3059 |e | H | —| —| = | — | 490 [|127
CA2004 @ M - - — — 1105 317 CA3060 D E H - - - 537 132
CA2111A | E Q - - — - 612 57 CA3060A |D - - - —_ - 537 132
CA2904 G - - - - - 1019 35 CA3060B |D - - - _ - 537 132
CA3000 [ ] H - - — - 121 59 CA3064 E - - — - - 396 335
CA3001 [ ] H - - - — 122 61 CA3065 é -_ _ - - - 412 337
CA3002 [ ] H - - —_ - 123 64 CA3066 é - —_ —_ —_ - 466 340
CA3004 [ ] H —_ - - - 124 66 CA3067 é —_ - - - - 466 340
CA3005 [ ] H - - - - 125 69 CA3068 é - — - — - 467 343
CA3006 [ ] - - —_ — - 125 69 CA3070 . — — —_ — - 468 345




Indéx to Devices — Linear IC’s

Data

Type Package Bulletin

Number Suffix File No. | Page
CA3071 O - - - . - 468 345
cA3072 | ¢ | — | = | = | =] —| 468 | 345
CA3075 | & H| - | =] —| —1 429 138
CA3076 | m| H| — | — | —| =1 430 | 140
CA3078 | T S| — | H]| =] ~]| 535 | 142
CA3078A| T | s | — |- | —| —| 535 | 142
CA3079 | o | — | — | = | —| —| 490 | 127
CA3080 [ wm | E* | 8§ | H | — | —| 475 | 148
CA3080A| m | E*| 8 | — | — | —| 475 | 148
CA3081 | o FIH|—=] -] —| 480 | 152
CA3082 | o F|lH |- =] —] 480 | 152
CA3083 | o F L{H| =} —] a81 164
CA3084 | L|H ]| =] =] —]| 482 | 158
cazo8s | m | E° | s Ll | =1 a01 159
CA3085A| m | S [E* [ -] — | =] 491 159
CA3085B| @ | S | — | — | — | —| 491 159
CA3086 | o F|l —}|—-1—]| —| 483 | 162
cA3088 | E|] — | — | =] —| —| s60 | 352
CA3089 | E| = | — | = | = | =] s61 354
CA3090Al @ | = | — | = | — | — | e84 | 357
CA3091 (D | H| — | = | =} —| 534 | 164
CA3093 | E H| - |- -1 -] 833 | 170
CA3094 | T s |E*|H]| -] —| 598 | 173
CA3094A| T | S jE* |- | — | — | 588 | 173
CA3094B| T | S | — |- | — | —| 598 | 173
CA3095 | E| H| = [=| = | —| s91 181
CA3096 | E | H| — |- | —| — | 595 | 188
CA3098A| E | — | — | = | = | — | 595 | 188
CA3096C| E | — | — |- | = | — | 595 | 1886
CA3097 | E | H| — | = | — ] —| 633 | 193
CA3098 | T | S |€* |H | —| —| 896 | 199
CA3099 |E | H| — |=| — | —] 620 | 203
cA3100 | T | S | F |H | -] —1| 625 | 2086
CA3102 [ E | H | — |~ ]| =] — | &1 120
ca311s [T | H| - |=]—-]| —1] 532 | 210
CA3118A| T | — | = | = | =} — | 532 | 210
CA3120 {E | - | — | =] = | — | 907 | 359
cas121 |E| — | — | =] =1 —| es8 | de3
cA3123 [ | = | — |- | -] — | 631 367
cas12s [ | = | — |— | - | — | e85 | 369
cA3126 [ | — | — |~ =] — | 860 | 370
cAa3127 [E | = | = |[—= | —| — | e62 | 215
casizs Q| — | — |—| -] — | 1161 | 372
CA3130 | T | s |E* |R | — ] — ] 817 | 218
CA3130A| T | s |E* |- | — | — | 817 | 218
cA3130B| T | s | — |- | - | — | 817 | 218
CA3131 |eM| — | = | —= | = | — | 1157 | 373
cas132 |lem| — | = |- | - | = | 1157 | 373
CA3134 |G |am |GaM| — | — | — | 1097 | 374
cA31as |6 | = | = |— | -] — | 1021 | 378

Dats

Type Package Bulletin

Number Suffix Flip No, | Page
CA3136 | E -l -1 - —] —| 1158 | 383
CA3137 | E -] -1 -1 =| 97 386
CA3138 |G| GH| —-| - | — | =] 1131 228
CA3138A| G -] -1 -1 -=-1-] 1131 228
CA3139 | E Q -] = | =1 —| 905 390
CA3140 | T S | E* H - | —| 987 230
CA3140A| T S |E*| - | — | ~| 957 230
CA3140B| T S - = | =1 =] 957 230
CA3141 | E -] -] - | =] =] 908 242
CA3142 | E -} =] -1-=-1-=] 907 359
CA3143 | E - | -} -1 =-1]—] 1138 | 393
CA3144 | G - | -] -}~ | =] 1137 | 386
CA3146 | E H - - - - 532 210
CA3148A | E -1 -1 —-1-=1-] 532 210
CA3151 G - - -— - -1 1180 399
CA3153 | G - =] - =1~ 1142 | 402
CA3159 | G -] -} -1 =1—=1 1136 | 408
CA3160 | T S | E* H - | —| 976 244
CA3160A | T S |E*} — | — | —]| 976 244
CA3160B | T S - =] =1 —| 976 244
CA3161 | E -} =] -1 == 1079 | 258
CA3162 | E - = -} —= | —| 1080 | 258
CA3163 |G - | = -1 =11 1092 | 410
CA3164 E - - - — -] 1138 262
CA3166 | E -]l =] === 1110 | 412
CA3168 | E -] =] =] - ]—=]| 1140 | 415
CA3170 |E - =] =] = 1=| 1129 | 417
CA3172 | G - -] —1—=1—] 1130 | 420
CA3183 | E H - =1 =1 —=] 532 210
CA3183A | E - |- -]1-1-=1] 9532 210
CA3189 | E - | =] — 1 =11 1046 | 422
CA3221 G - —_ - - - | 1087 427
CA3240 |E* | E1§| — | — | — | — | 1050 | 285
CA3240A |E* | E1§| — | — | — | — | 1050 | 265
CA3290 | T S | E*| E1§| — | — | 1049 | 274
CA3290A | T S | E*| E1§| — | — | 1049 | 274
CA3200B | T s —| = | — | —| 1049 | 274
CA3401 | E G H|GH |~ | —| 630 280
CA3600 |E - |- =-]-1-] 619 282
CA3724 |G | GH | —| — | — | —| 884 287
CA3725 |G| GH | —| — | — | —| 884 287
CAB078A | T S H - | = | -1 592 289
CA6741 | T S - - — | 592 289

@ No designated suffix letter for this type in TO-5-style package
A No designated suffix letter for this type in ceramic flat package

o No designated suffix letter for this type in dual-in-line plastic

Kage

pacl
t No designated suffix letter for this type in dual-in-line ceramic

package

& No designated suffix letter for this type in quad-in-line plastic
package

* In 8-lead dual-in-line Mini-DIP package

§ In 14-lead dual-in-line plastic package

@ No designated suffix letter for this type in TO-220-style package
with vertical-mount lead form




Index to Devices — MOSIFET’s

Data Data

Type Bulletin Type Bulletin

Number Package File No. Page Number Package File No. Page
3N128 TO-72 309 434 3N212 TO-72 875 458
3N138 TO-72 283 436 3N213 TO-72 875 458
3N139 TO-72 284 437 40467A T0-72 324 462
3N140 TO-72 285 438 40468A TO-72 323 463
3N141 TO-72 285 438 40559A T0-72 323 463
3N142 ’ TO-72 286 441 40600 TO-72 333 464
3N143 T0-72 309 434 40601 TO-72 333 464
3N152 T0-72 314 442 40602 TO-72 333 464
3N153 TO-72 320 443 40603 T0-72 334 465
3N154 TO-72 335 444 40604 TO-72 334 465
3N159 TO-72 336 459 40673 TO-72 381 466
3N187 TO-72 326 446 40819 TO-72 463 467
3N200 TO-72 436 450 40820 TO-72 464 468
3N204 TO-72 959 453 40821 TO-72 4684 468
3N20§ TO-72 959 453 40822 TO-72 465 470
3N206 TO-72 9569 453 40823 TO-72 465 470
3N211 TO-72 875 458 40841 TO-72 489 471

Packages
D Suffix E Suffix E Suffix
Dual-In-Line Welded-Seal DualIn-Line Plastic Package Power Stud Plastic
Ceramic Package DualIn-Line Package

H1828
14 and 16-lead versions 8, 14, and 16-lead versions CAS3134E only
EM Suffix EM Suffix F Suffix
Modified 16-lead Dual- Modified 16-lead Dual- Dual-In-Line Frit-Seal
In-Line Plastic Package In-Line Plastic Package Ceramic Package

‘/./* ;,§%

H1843

H1806

H1827

CA3134EM only CA3131EM, CA3132EM only 14 and 16-lead versions




Packages

Q Suftix
Quad-in-Line Plastic
Package (QUIP)

14 and 16-lead versions

Q Suffix
Modified 16-lead
Quip

H1825

CA810Q, CA810AQ,

and CA1190Q only
(A flat wing-tab version, QM
suffix is also available for the
CA810, CA810A).

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

H1887

CA2002, CA2004 only

(Versions with Horizontal-Mount
Lead Form—CA2002M and CA2004M
are also available)

K Suftix
Ceramic Flat Package

14 -lead version

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

f

8-lead version

T Suffix
TO-5 Style Package
with Straight Leads

H1463

é, 10, and 12-lead versions

V1 Suffix
TO-5 Style Package
with Radial Formed Leads

L Suffix
Beam-Lead

H Suffix
Chip

92CS-22137

8, 10, and 12-lead versions

JEDEC TO-72

MOS/FET's only

Notes:

1. Some types may have an additional “M” suffix

following the package desi
CA3131EM. The additional

nation suffix, i.e.,
‘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.




Product Classification Chart

Industrial Circuits

OPERATIONAL AMPLIFIERS DIFFERENTIAL| ARRAYS
AMPLIFIERS
General Purpose Genv:::l e::r:zo” Variable Arlr)\:);:‘;er/ Transistor
Single Unit Dual Unit Single Unit High Current CA3000 Amplifier CA3018 CA3095
CA101 CA158 CA3008 CA3094 CA3001 CA3026 CA3036 CA3096
CA107 CA258 CA3010 Micropower CA3004 CA3035 CA3045 CA3097
CA201 CA3S8 CA3015 CA3060 CA3005 CA3048 CA3046 CA3118
CA207 CA747 CA3016 CA3078 CA3006 CA3049 CA3050 CA3127
CA301 CA1458 CA3029 CA3080 CA3007 CA3052 CA3051 CA3138
CA307 CA1558 CA3030 CA6078° CA3026 CA3054 CA3081 CA3146
CA741 CA2904 CA3037 CA3028 CA3060 CA3082 CA3183
CA748 Quad Unit CA3038 CA3049 CA3102 CA3083 CA3600*
CA6741° CA124 CA3100* CA3050 Diode CA3084 CA3724
CA224 CA3130* CA3051 CA3019 CA3086 CA3725
CA324 CA3140* CA3053 CA3039 CA3093
CA3401 CA3160* CA3054 CA3141
Dual Unit CA3102
_ CA3240*
VOLTAGE [ZERO-VOLTAGE VOLTAGE SPECIAL-FUNCTION MOS/FET"
REGULATORS| SWITCHES COMPARATORS CIRCUITS s
CA723 CA3058 Single Unit A/D Converter Single Gate Dual Gate
CA3085 CA3059 CA111 CA3162 3N128 3N140
CA3079 CA211 BCD-to-7-Segment Decoder/Driver 3N138 3N141
CA311 CA3161 3N139 3N159
CA3098+ Memory Sense Amplifier 3N142 Dual Gate
CA3099+ CA1541 3N143 Protected
Dual Unit Four-Quadrant Multiplier 3N152 3N187
CA3290* CA3091 3N153 3N200
Quad Unit Timer 3N154 40819
CA139 CAS555
CA239 Programmable Schmitt Trigger
CA339 CA3098
Consumer Circuits
BROADBAND AM/FM
(VIDEO)  [COMMUNICATIONS| AUDIO FM IF TV RECEIVER MOS/FETs
AMPLIFIERS CIRCUITS CIRCUITS CIRCUITS CIRCUITS
CA3002 CA2111A Preamplifiers Subsystems Tuning Chroma Systems | Single Gate Dual Gate
CA1352 CA3011 CA3036 CA2111A CA3163 CA1398 40467A Protected
CA3020 CA3012 CA3052 CA3013 CA3166 CA3066 40468A 3N204
CA3021 CA3013 . Drivers CA3014 CA3168 CA3067 40559A 3N205
CA3022 CA3014 CA3094 CA3043 | AFT CA3070 Dual Gate 3N206
CA3023 CA3043 Power Amplifiers | CA3075 g:m xgg;; 40600 3N211
CA3040 CA3075 CAS810 CA3089 CA3139 CA3121 40601 3N212
MULTIPLEX CA3076 CA2002 CA3183 | gound IF CA3126 40602 aN213
DECODERS CA3088 CA2004 Gain Blocks CA1190 CA3126 40603 40673
CA3089 CA3131 CA3011 CA2111A CA3128 40604 40820
CA758 CA3123 CA3132 CA3012 CA3041 CA3151 40821
C1310 CA3163 CA3076 CA3042 CA3170 40822
CA3090A CA3189 CA3065 Luminance 40823
CA3134 Processors 40841
PIX IF CA3135
CA270 CA3143
CA1352 CA3144
CA3068 Horizontal
CA3136 Systems
Remote Control CA1391
CA3035 CA1394
“Jungle” Circuits CA920A
CA3120 CA3159
CA3142 CA3172
® Low-noise versions of CA741 and CA3078 *BiMOS types ACMOS type  * Programmable




Operating and Handling 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.

1t 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 mechanicat 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 thosc used in
RCA 14-lead and 16-lead flat-packages, less than the fead
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.




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.)

2. 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.

3. Tips of soldering irons should be grounded.

4. 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.

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

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

4. 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 pathis 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.




Terms and Symbols

A
:AF
ADiFF
AEC
AFT

AGC
AMR
AoL
Ay
bfs

BWg

Co
CMMR
Co

Cap
CYSS
&
En

N

eN(total)

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
smali-signal, common-source,
forward transfer susceptance
(imaginary part of corresponding
admittance; see yg)
small-signal, common-source,
input susceptance (imaginary
part of corresponding admittance;|
see y;q)

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

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

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
small-signal, common-source
short-circuit output capacitance
charge-pump capacitance
small-signal, common-source
short-circuit, reverse transfer
capacitance

input sensitivity

|/F noise voltage

low-frequency noise voltage;
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
laBC
\‘AGC
)

||c
 'cBo

- Iceo

' 1CE(OFF)
'p
'olon)
IDARK
IpF
'bpo

lps

lg2ssk
lgssr
lG1ssr

lG2ssr

‘Gt

Iy
ig
hisc
o
oo

aljofcT

fLim
IMTR
N
'N

10(DIFF)

loo

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 (V)

zero-gate (Eias) 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
dual-gate types

gate-No. 2 terminal current
duai-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
I/F noise current

equivalent open-circuit noise
current (pA/ V Hz)

output current

differential output current
(sink)

output offset current
output leakage current, low

lom
IYom!

"ds{off)
"ds(on)

Rgs
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
small-signal output resistance
small-signal, short-circuit,
common-source output
resistance

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.

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

stew rate

ambient temperature

delay time

differential recovery time

fall 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




VBE(sat)
V(eRricBO
V(BRICES
VigrIDI

V(eRIR
V(BRIEBO

V(BRIGSSE
V(BRIG1SSF
V(BRIG2SSF
V(BRIGSSR
V(BR)G2SSR

Veso
Vee

VCO

Vceo
VCEeOoisus)

v
clo
Ver

N
aVg/aT

VGH
VaL

Vas
V@s(TH)

Vgs(Off)
Vgis

Vg1sfoth)

base-to-emitter saturation
voltage

collector-to-base breakdown
voltage

collector-to-emitter break-
down voltage

dc breakdown voltage 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,
all other terminals shorted
to source {dual-gate types)
collector-to-base voltage
drain supply voltage

used as a second positive
supply voltage. Itis SVpp
and referenced to Vgg
voltage controlled oscillator
collector-to-emitter voltage
collector-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 volitage
drain-to-source voltage
source voltage (the most
negative supply voltage in a
3-supply voltage system)

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

channel gate input voltage,
fow level

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

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

Vaas
Vgagloff)
M

Vi(Lim)
ICR
v
I
ViH
Vio
IViol

av,g/aT

V) o/aT
avolavt
v plav™

aVyg

Vi(Lim)
anee
VN

0
aVg/avT
avglavt
VO(rms)
A\Io
Vv

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 voltage
range

input-voltage, low level
input-voltage, 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-voltage
sensitivity

average temperature
coefficient of input-offset
voltage

input limiting voltage (knee)
protective diode knee
voltage (protected gate types}
output noise voltage

output voltage

dc supply voltage sensitivity
dc supply voltage sensitivity
open-loop output volitage
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 voitage

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 volitage
maximum cutput voltage
charge pump voltage

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

¥l

<y

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

11




Cross-Reference Directory for Linear Integrated Circuits

Industry
Type

AD101AH
AD101AN
AD201AH
AD201AN
AD301AH

AD301AN
AD741H
AD741N
AD741CH
AD741CN

AD2020
AMLM101AD
AMLM101AH
AMLM101H
AMLM107D

AMLM107H
AMLM111D
AMLM111H
AMLM201AD
AMLM201AH

AMLM201D
AMLM201H
AMLM207D
AMLM207H
AMLM211D

AMLM211H
AMLM301AD
AMLM301AH
AMLMB301H
AMLM307D

AMLMB307H
AMLM311D
AMLM311H
AM723HC
AM723HM

AM741DC
AM741DM
AM741HC
AM741HM
AM7470C

AM747DM
AM747HC
AM747HM
AM748DC
AM748HC

AM748DM
AM1458H
AM1558H
DH3724CN
DH3725CN

FPQ3724
FPQ3725
HA1-2111-2
HA1-2211-4
HA1-2311-6

HA1-2630
HA1-2650
HA1-2655
HA1-2720
HA2-2111-2

HA2-2111-4
HA2-2311-5
HA2-2520
HA2-2650
HA2-2856

12

RCA
Replacement
Type

CA101AT
CA101AG,CA101AE
CA201AT
CA201AG,CA201AE
CA301AT

CA301AG,CA301AE
CA7TT
CA741G,CAT41E
CA741CT
CA741CG,CA741CE

CA3162E
CA101AG
CA101AT
CA101T
CA107G

CA107T
CA111G
CAINT
CA201AG
CA201AT

CA201G
CA201T
CA207G
CA207T
CA2111G

CA2111T

CA741CG
CA741G
CA741CT
CA741T
CA747CG

CA747G
CA747CT
CA74TT
CAT748CG
CA748CT

CA748G

CA1458T
CA1558T
CA3724G
CA3725F

CA3724G
CA3725G
CA111G
CA211G
CA311G

CA3020
CA1558G, CA1558E
CA1458G, CA1458E
CA6078
CAHI1T

CA211T
CA3T
CA3100T
CA1558T
CA1458T

Industry
Type

HA2-2720

- ITT1362N

ITT3084C
ITT3064N
ITT3065N

L4001M9
LM100
LM101AD
LM101ADE
LM101AF

LM101AH
LM101AJ
LM101AJG
LM101AL
LM101AN

LM101AP
LM101AT
LM1010
LM101F
LM101H

LM101J
LM101N
LM101T
LM107D
LM107DE

LM107F
LM107H
LM111JG
LM107N
LM111P

LM107T
LM111D0
LM111H
LM111L
LM11IN

LMINIT
M1y
LM124D
LM124F
LM124

LM124N

LM139AD
LM139AF
LM139AJ
LM139AN

LM139A
LM139D
LM139F
LM139J
LM138N

LM158AH
LM158AN
LM158AT
LM158JG
LM158L

LM158N
LM158P
LM158T
LM201AD
LM201AF

LM201AH
LM201AJ
LM201AJG
LM201AL
LM201AN

RCA
Replacement
Type

CA3078E
CA1352E
CA3084T
CA3064E
CA3085E

2N5756
CA3085E
CA101AG
CA101AG
CA101AG

CA101AT
CA101AG
CA101AG
CA101AT
CA101AG,CA101AE

CA101AG, CA101AE
CA101AT

CA101G

CA101G

CA101T

CA101G
CA101G, CA101E
CA101T
CA107G
CA107G

CA107G
CA107T
CA111G
CA107G, CA107E
CA111G, CA111E

CA107T
CA111G
CA11T
CANT
CA111G, CA111E

CAINT
CA111G,CAT1E
CA124G
CA124G
CA124G

CA124G, CA124E
CA139AG

CA139AG

CA139AG

CA1398AG, CA139AE

CA139G,CA139E
CA138G
CA138G

CA130G
CA139G, CA139E

CA158AT

CA158AG, CA158AE
CA158AT

CA158G

CA158T

CA158G, CA158E
CA158G, CA158E
CA158T
CA201AG
CA201G

CA201AT
CA201AG
CA201AG
CA201AT
CA201AG, CA201AE

Industry
Type

LM201AP
LM201AT

LM2568T
LM301AD

LM301AH
LM301AF
LM301AJ
LM301AJG
LM301AL

LM301AN
LM301AP
LM301AT
LM301AV
LM301T

LM307DE
LM307D
LM307F
LM307H
LM307N

LM307T
LM311D
LM311F
LM311H
LM311JG

RCA
Replacement
Type

CA201AG,CA201AE
CA201AT

CA201AG, CA201AE
CA201G

CA201G

CA201T
CA201G
CA201G, CA201E
CA201G,CA201E
CA201T

CA207G
CA207G
CA207T
CA207G
CA207G, CA207E

CA207T
CA211G
CA211T
CA211G, CA211E
CA211T

CA224G,CA224E
CA224G
CA224G
CA224G,CA224E
CA224G
CA239AG
CA238AG
CA239AG

CA230AG, CA230AE
CA239G, CA239E

CA301AG, CA301AE
CA301AG, CA301AE
CA301AT

CA301AG, CA301AE
CA301T

CA307G
CA307G
CA307G
CA307T
CA307G, CA307E

CA307T
CA311G
CA311G
CA3NT
CA311G




Industry
Type

LM311L
LM31IN
LM311N-14
LM311P
LM311T

LM318H
LM324AD
LM324AN
LM324D
LM324F

LM324J
LM324N
LM339AD
LMB339AF
LM339A4

LM339AN
LM33%A
LM338D
LM339F
LM33gJ

LM339N

LM358AH
LM358AN
LM358AT
LM358)G

LM388H
LM3ssL

LM741CN
LM741H

LM741IN
LM746N
LM747CD
LM747CH
LM747CJ

LM747CN
LM747D
LM747H
LM747J
LM748CH

LM748CJ
LM748CN
LM748H
LM748J
LM1310N

LM1381N
LM1384N
LM1458H
LM1458y
LM1458N

RCA
Replacement
Type

CA31T

CA311G, CA311E
CA311G,CA311E
CA311G, CA311E
CA3NT

CA3130T

CA324AG
CA324AG, CA324AF
CA324G

CA324G

CA324G
CA324G, CA324E
CA339AG
CA339AG
CA339AG

CA330AG, CA33DAE
CA33%E

CA339G
CA339G

CA339G, CA339E
CAJ58AT

CA358AG, CAS58AE
CA358G

CA723E

CA741CT

CA741CG

CA741CG, CA741CE
CA741T

CA741G, CA741E
CA3072

CA747CG
CA747CT
CAT47CG

CAT47CQG, CA747CE
CAT747G

CA747T

CA747G

CAT748CT

CA748CG

CA748CG, CA748CE
CA748T

CA748G

CA1310E

CA1391E
CA1304E
CA1458T

CA1458G
CA1458G, CA1458E

Industry
Type

LM1558H
LM1558J
LM1558N
LM1800N
LM1820N

LM1845N
LM2111N
LM2801IN
LM2904N
LM2804P

LM3011H
LM3018H
LM3018AH
LM3019H
LM3026H

LM3028AH
LM30288
LM3039H
LM3045D
LM3046N

LM3053H
LM3054N
LM30684H
LM3064N
LM3065N

LM3068N
LM3087N
LM3070N
LM3071N
LM30756N

LM3086N
LM3089N
LM3126N
LM3146AN
LM3401N

MC1310P
MC1352P
MC1357P
MC1357PQ
MC1358P

MC1364G
MC13684P
MC1370P
MC1371P
MC1375p

MC1389P
MC1391P
MC1394P
MC1398P
MC1455G

MC1455P1
MC14550
MC1458)G
MC1458G
MC1458L

MC1458P
MC1458P1
MC1458T
MC1541L
MC1555G

RCA
Replacement
Type

CA1558T

CA1558G

CA1558G, CA1558E
CAT7S8E

CA3123E

CA3120E
CA2111AE
CA339G
CA2804G
CA2904G

CA3011
CA3018
CA3018A
CA3019
CA3026

CA3028A
CA30288
CA3039
CA3045
CA3046

CA3053
CA3054
CA3064T
CA3064E
CA30685

CA3068
CA3067
CA3070
CA3071
CA3075

CA3086
CA3089E, CA3189E

CA3401G, CA3401E

CA1310E
CA1352E
CA2111AE
CA2111AQ
CA3085

CA3064T
CA3084E
CA3070
CA3071
CA3075

CA3089E, CA3189E
CA139E
CA1304E
CA1388E
CAS55CT

CAS555CG, CAS55CE
CAS555CG

CA1458G
CA1458T
CA1458T

CA1458G, CA1458E
CA1458G, CA1458E
CA1458T

CA1541D

CAS5565T

CA555C@, CA556CE
CA555G

Industry
Type

MC1558P
MC1558P1
MC1558T
MC1558U
MC1723CG

MC1723CP
MC1723G
MC1741CG
MC1741CL
MC1741CP1

MC1741CP2
MC1741G
MC1741L
MC1741U
MC1747CG

MC1747CL
MC1747G
MC1747L
MC1748CG
MC1748CP1

MC1748CU
MC1748G
MC1748U
MC3346P
MC3386P

MC3401L
MC3401P
MLM101AG
MLM101AU
MLM107G

MLM107U
MLM111G
MLM111U
MLM124L
MLM139AL

MLM139L
MLM158G
MLM158P1
MLM158U
MLM201AG

MLM201AP1
MLM201AU
MLM207G
MLM207U
MLM211G

MLM211U
MLM224L
MLM224P
MLM239AL
MLM239AP

MLM239L
MLM239P
MLM258G
MLM258U
MLM301AD

MLM301AG
MLM301AP1
MLM301AU
MLM307G
MLM307P1

MLM307U
MLM311G
MLM311P1
MLM311V
MLM324L

Cross-Reference Directory for Linear Integrated Circuits

RCA
Replacement
Type

CA1558G, CA1558E
CA1558G, CA1558E
CA1558T
CA1558G
CA723CT

CA723CE

CA723T

CA741CT

CA741CG

CA741CG, CA741CE

CA741CG,CA741CE
CA741T

CA741G

CA741G

CA747CT

CA747CG

CA748CG, CA748CE

CA748CG
CA748T
CA748G
CA3046
CA3086

CA3401G
CA3401E
CA101AT
CA101AG
CA101T

CA101G
CAINT

CA138AG

CA139G
CA158T
CA158G, CA158E
CA158G

CA201AT

CA201AG, CA201AE
CA201AG

CA207T

CA207G

CA211T

CA211G

CA224G

CA224G, CA224E
CA239AG
CA239AG, CA239AE

CA239G
CA239G, CA239€E
CA258T

CA258G
CA301AG

CA301AT
CA301AG, CA301AE
CA301AG

CA307T
CA307G, CA307E

CA307G
CA311T
CA311G, CA31E
CA311G
CA324G, CA324E
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Industry
Type

MLM324P1
MLM339AL
MLM339AP
MLM338L
MLM339P

MLM358G
MLM358P1
MLM358U
MPQ3724
MPQ3726

NES55JG
NESS55P
NESS5L
NESS5T
NESS5V

PM741J
PM741CJ
PM741Y
PM741CY
PM747K

PM747CK

RC723D8
RC723T
RC1458DE

RC1458NB
RC1458T
RC3401D0B
RC741DB
RC741DC

RC741DE
RC741NB
RC741T

RC747DC
RC747DB

RC747T
RMS555DE
RM555T
RM723T
RM741DC

RM741DE
RM741T
RM747DC
RM747T
RM1558DE

RM1558T
SES550G
SES55L
SES65N
SES55P

SES565T
SE9300
SE9301
SES302
SE9303

SE9304
SFC2101A
SFC2107M
SFC211M
SFC2201A

14

RCA
Replacement
Type

CA339AG, CA339AE
CA338G
CA339G, CA33%E

CAJS8T

CA358G, CA358E
CA358G
CA3724G
CA3725G

CA555CG
CA555CG,CA555CE
CASB565T

CAB85CT

CA555CG, CAS55CE

CATH1T
CA741CT
CA741G
CA741CG
CA747T

CA747CT
CA747G

CA747CG
CA3725G
CAS855CG

CA555CG, CA555CE
CAS56CT
CA723CE
CA723CT
CA1458G

CA1458G, CA1458E
CA1458T
CA3401G, CA3401E
CA741CG,CA741CE
CA741CG

CA741CG

CA741CG, CA741CE
CA741T

CA747CG

CA747CG, CA747CE

CA723T
CA741G

CA741G
CA741T
CA747G
CA747T
CA1558G

CA1558T
CAS55G

CASGS85T

CAS55G, CASS5E
CA555G, CA555E

CAS555T
RCA120
RCA121
RCA122
2N6384

2NB385
CA101AT
CA107T
CA11T
CA201AT

Industry
Type

SFC2207
SFC2211
SFC2301A
SFC2301ADC
SFC2307

SFC2311
SFC2741C
SFC2741M
SFC2748DC
SFC2748C

SG101AD
$G101D
S$G107D
$G111D
SG111M

SGINT
S$G201AD
SG201AM
SG201N
$G201M

$G207D
SG207N
S$G207T
§G211D
$G211M

$G211T
SG301AM
SG301AT
SG301IN
SG301T

SG307D
SG307N
SG307T
SG311D
SG311M

SG3NT
SG723CN
SG723CT
$G7237
SG741CD

SG741CM
SG741CN
SG741CT
SG741D
SG741T

SG747CD
SG747CN
SG747CT
SG747D
SG747T

SG748CM
SG748CN
SG748CT
SG748T

SG1458M

SG1458T
SG1558T
SG3018T
SG3018AT
$G3058J

SG3059J
SG3079J
SG3081IN
SG3081J
SG3082N

RCA
Replacement
Type

CA207T
CA211T
CA301AT
CA301AE
CA307T

CAINT
CA741CT
CA741T
CAT748CE
CAT748CT

CA101AG
CA101G

CA107G

CA111G

CA111G, CAT11E

CAINT
CA201AG
CA201AG
CA201G, CA201E
CA201G, CA201E

CA207G
CA207G, CA207E
CA207T

CA211G
CA211G, CA211E

CA21T

CA301AG, CA301AE
CA301AT

CA301G, CA301E
CA301T

CA307G
CA307G, CA07E
CA307T
CA311G
CA311G, CA311E

CAINT
CA723CE
CA723CT
CA723T
CA741CG

CA741CG
CA741CG,CA741CE
CA741CT

CA741G

CA741T

CA747CG

CA747CG, CAT47CE
CA747CT

CA747G

CA747T

CA748CG
CA748CG, CA748CE
CA748CT

CAT748T

CA1458G, CA1458E

CA1458T
CA1558T
CA3018

CA3018A
CA3058D

CA3059D
CA3079D
CAB081E
CA3081F
CA3082E

Industry
Type

$G3082J
$G3083J
SG3401N
SN52101AJ
SN52101AL

SN52101AN
SN52101AP
SN52107L
SN52107P
SN52111L

SN5211P
SN52555L

SN52723N
SN52723L
SN62741J
SN52741L
SN52741N

SN52741P
SN52747L
SN52747N
SN52748J
SN52748L

SN52748N
SN52748P
SN72301AJ
SN72301AL
SN72301AN

SN72301AP
SN72307L
SN72307N
SN72307P
SN72311L

SN72311P
SN72555L
SN72555P
SN72558L
SN72558P

SN72723N
SN72723L
SN72741J
SN72741L
SN72741IN

SN72741P
SN72747J
SN72747L
SN72747N
SN72748J

SN72748L
SN72748N
SN72748P
SN76115N
SN76116N

SN76242N
SN76243AN
SN76264N
SN76266N
SN76267N

SN76298N
SN76564N
SN76565N
SN76635N
SN76650N

RCA
Replacement
Type

CA3082F
CA3083F
CA3401G, CA3401E
CA101AG
CA101AT

CA101AG

CA101AG, CA101AE
CA107T

CA107G, CA107E
CAIHT

CA111G, CAT11E
CAS555T

CA555G, CA555E
CA1558T

CA1558G, CA1558E

CA723E

CA723T

CA741CG

CA741CT
CA741CG,CA741CE

CA741CG, CA741CE

CA747T
CA747G, CA747E
CA748G
CA748T

CA748G,CA748E
CA748G, CAT48E
CA301AG

CA301AT
CA301AG,CA301AE

CA301AG
CA307T
CA307G,CA307E
CA307G, CA307E
CA3UT

CA311G, CA311E
CA!

CA1458G, CA1458E

CA723CE
CA723CT
CA741CG
CA741CT
CA741CG,CA741CE

CA741CG, CA741CE
CA747CG
CA747CT
CA747CG, CA747CE
CA748CG

CA748CT
CA748CG,CA748CE
CA748CG, CA748CE
CA1310E

CAT758E

CA3070
CA3071
CA3072
CA3088
CA3067

CA1398E
CA3064

CA3064E
CA3123E
CA1352E




Industry
Type

SN76666N
SN76676N
SN76876P
SN76689N
SP3724

SP3728
88S101AJ
SSS101AP
$88107J
§88107P

$88201AJ
S8S201AP
888207J

SSS301AJ
SSSI01AP

8$88741CJ
$881468)
$881588J
TBA810S

TBA810AS

TDA2002v

TDC0723
USB7741312

USB7741383
U5B7748312
U5B7748383
USR7723312
USR7723383

UBA7723393
UgT7758383
UT7741383

ULN2111A
ULN211IN

ULN2114A
ULN2124A
ULN2125A
ULN2127A
ULN2120A

ULN2137A
ULN2168A
ULN2210A
ULN2212B
ULN2262A

ULN2264A
ULN2266A
ULN2267A
ULN2269A
ULN2289A

ULN2268A
ULX2244A
wA101AH

WA101AD
WA101D

RCA
Replacement
Type

CA3085

CA3075

CA3076

CAS3089E, CA3180E
CA3724G

CA3725G

CA101AT

CA101AG, CA101AE
CA107T

CA107G, CA107E

CA201AT
CA201AG, CA201AE
CA207T

CAJ01AT
CAJ01AG, CA01AE

CAT741CT
CA1458T
CA1858T
CAB10Q
CAB10QM

CAT41T
CA741CT

CA723CQ, CA723CE
1458G

CA

CA741CG, CA741CE
CA2111AE
CA2111AQ

CA3072

CA087
CAI121E
CAJ089E, CA3180E

CA1398E
CATS8E
CA101AT
CA101AG
CA101G

Industry
Type

WA101H
WA107H
WATHIH
wAT11R
#A201AD

WAT23K
WAT23MN
WAT23ML

WAT41CN

WATA1CL
UATA1CP
WATAICT
uA741DC
WAT41DM

WATATHC
WATATHM
WATAIMJIG
WAT4IMY
WATAIML

 UATAIMN

WATAIMP
WAT41PC
WAT4BPC
WATATCA

UATATCY
WATATCK
WATATCL
WATATCN
WATATOC

WATATOM
WATATHC
HATATHM
HATATMY
WATATML

WATATMN
WATATPC
WATATA
UATATK
WAT48CJQ

RCA
Replacement
Type

CA101T
CA107T
CAINT
CA111G
CA201AG

CA311G
CA311G, CA311E
CAS55CT

CASS5T
CAS55CG, CASS5CE

CAII23E
CA723CE
CAT723CT
CA723CT
CAT723CE

CAT723E
CA723CT
CA7237
CA723T
CAT23E

CA723T

CA723CE

CA741CG

CA741CQ
CA741CG,CA741CE

CAT741T

CA741CQ, CA741CE
CA741CT

CA741G

CA741G

CA741CT
CA741T
CA741G
CA741G
CA741T

CA741G,CA741E
CA741G, CAT41E
CA741G, CA741E
CA3072
CA747CE

CA747CG
CA747CT
CA747CT
CA747CG, CAT47CE
CA747CG

CA747G
CA747CT
CA74TT
CA747G
CA747T

CA747G, CATATE
CA747G, CA747E
CAT7ATE
CA747T
CAT748G

Industry
Type

HAT48CJ
HAT48CL
HAT48CN
uA478CP
HAT48CT

uAT48DC
WATABDM
WATABHC
WAT4SHM
WATABMJG

WATABMJ
WATABML
WATABMN
HAT4BMP
WATAST

WATABTC
WAT58PC
WAT8OPC
uA781PC
UATBTPC

WA1301T

Cross-Reference Directory for Linear integrated Circuits

RCA
Replacement
Type

CA748G,CA748E
CA748G,CA748E
CA748CT

CA748CG
CAT748G, CA748E
CA748CT

CA748T
CA748G

CA748G
CAT48T
CA748G,CAT48E
CA748Q, CA748E
CA748T

CA748CG, CA748CE
CA758E
CA3070

CA3071
CA3128Q

CA1391E
CA1384E
CA1488T

CA1458G
CA1458G, CA1458E
CA1558T

CA3018

CA3018A

CA3019
CA3026

CA3088E, CA3189E
CA3401G, CA3401E
CAT41CT
CA741CG, CA741CE
CA301AT

CA301AG, CA301AE
CA747CT

CA311@G, CA31E
CA324G, CA324E
CA339G,

, CA330E
CA741CG, CA741CE
CA1458G, CA1468E

15
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CA101, CA201, CA301 Types

Operational Amplifiers

For Commercial, Industrial, and Military Applications

RCA-CA101, CA101A, CA201, CA201A,
and CA301A are general-purpose, high-gain
operational amplifiers for use in military,
industrial, and commercial applications.

These types, which are externally 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.
Types CA101A and CA201A have all the
desirable features and characteristics of the

CA101 and CA201, respectively, plus superior
input-offset characteristics, and improved
noise perfarmance.

All types are available in hermetic gold-CHIP
dual-in-line plastic packages (G suffix), 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).

Maximum Ratings, Absolute-Maximum Values at Ta= 250C

OC SUPPLY VOLTAGE (between V* and V= terminals):
CA101, CA101A, CA201, CA201A.
CA301A .

DC INPUT VOLTAGE . PR
{For supply voltage less than £ 15 V, the

Input Voltage rating is equal to the DC Supply Voltage)

DIFFERENTIAL INPUT VOLTAGE
OUTPUT SHORT-CIRCUIT DURATION
DEVICE DISSIPATION:
Upto Ta =75° .
Above Tp = 75°C. L.
AMBIENT TEMPERATURE RANGE:
Operating —
CA101, CA101A
CA201A .
CA201, CA301A
Storage (Al types) P
LEAD TEMPERATURE (During Soldering):
At a distance 1/16" £ 1/32" (1.59 £ 0.79 mm)

44 \%

36 v

15 v

. +30 \
. Indefinite*

500 mW

derate linearly at 6.67 mW/°C

—55 to +125 °C
—2510 +85 °C

0to +70 °C
—65 t0 +150 °C

from case for 10 seconds max. +265 °C
* AtTa < 70°C and T < 1259C (CA101);
TA < 75°Cand T¢ < 1259C (CA101A, CA201A);
Ta $55°Cand Tc < 70°C (CA201, CA301A).
PHASE
aSOVFENSATION (i ® COMPENSATION 5
z

%
5w
® INPUT

+

Vi

NON- 1NV

Qis

RI2 I: an
6208
OFFSET o RI3
NuLL 120 & 0 (1]
- AN
Qs Q6 0 an
R6 14
br Y 40%n 3018
err
CAai01, CAIOIA
CA20t, CAZOIA Qe
CA30IA o8
RS
6502
10K v-
‘ —®

92CM- 24000

Fig.1 — Schematic diagram.
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“G" Suffix Types—Hermetic Gold-CHIP
Dual-In-Line Plastic Package

“E’" Suffix Types—Standard Dual-In-Line
Plastic Package

“T" and “’S” Suffix Types—TO-5 Style Package

Features:

®  Short-circuit protection and latch-free
operation

®  Unity-gain phase compensation with a
single 30-pF capacitor

® Replacement for industry types 101,
101A, 201, 201A, 301A

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 8&
simulated inductors

NuLL

v
NOTE: PIN 4 IS CONNECTED TO CASE

TOP VIEW
92¢5-23998

a — TO-5 style package for all types

T-Suffix
S-Suffix
PHASE
COMPENSATION @ Prase
orFsernuL O COMPENSAT ION
NV N
wput @ = @V
NON -INV. B
INPUT ©; ®outpur
- OFFSET
v-@— ORI
TOP VIEW

92CS-23999

b — Plastic package for CA301A

G-Suffix
E-Suffix

Fig.2 — Functional diagrams.




ELECTRICAL CHARACTERISTICS

CA101, CA201, CA301 Types

TEST CONDITIONS* LIMITS LIMITS
CHARACTERISTICS | SuPPly Voltage (V%) | ca101 ca201  [uNITS|  caroia CA301A |UNITS
=5t015V
Min.|Typ. | Max.[Min. | Typ. | Max. Min. | Typ.| Max.|Min. Typ.ﬁVlax.
Input Offset Voltage | TA=25°C | Rg<10k2| — | 1 5 | - 2 175 — - —-1-1-1-
Vio Re<s0kQ] — 1 - | - - | — | = —lo7{ 2|1 -[2]75
- - '
Re<toke] =16l -Jwo| ™ [ -[=[=[-[-1"
Rg<BOKE| = | - | = - | - | - I —la|=] -]
Average Temperature Rs<10k2} — | 6 -1~ 10 | - - -1 -1-1-1-
Coefficient of Input Rs<50Q | — | 3 [ 6 | — |uvoc| - _1T =11 -1=luvrec
Offset Voltage oV —1=1T=1-1-1- - 3]16 - [ 6|30
Average Temperature| —55°C to +25°C -|=-1-1-1-1- —j00d02| - -]~
Coefficient of Input [ 0C to +25°C - | - -1-1-1- o - -] - | - ]0.02] 0.6 0,
Offset Current +250C to +70°C — | _ _ _ _ _ nA/oC _ I — lo.01l 03 nA/oC
ajo +259C to +125°C _1 - N — - — 00101 ]| — | — | =
input Offset Current Ta=00C -1 - - | — {150 1750 - -1 - — - -
Ta=25°C — |40 [ 200| — | 100 {500 - 1.5] 10 — 3 |50
i} T =700 —-1-1T-=1- — T -1-1-1-1-
o] A=70°C 50 1400 oA nA
TA-1259C —J1oj200| = | - | - -1 =1T=-1=1-1=
- - [= - 1[=- — | {20 ]- [ -1]70
TA=—55°C —toalso0 |- | - | - 1 =-1-1-1-1-
Input Bias Current Ta=-55°C — [0.28] 15} - - - — - - — -1 -
TA-0°C —1-1- .32 -1 -=-1-1T-1-
I A=0 0 2 A uA
TA=25°C - 1012|105 |- 1025|115 — 10.030.075| — 10.07(0.25
T 1-1-1- — | —J{oa|=-1-1o3
Supply Current TaA=250C | vi=15v | — | - -1 -1- - - - ]1-118] 3
1* vi=ov | - 18| 3 |- |18]3 | mAa [ - 183 |-|-|-|mA
TA=125°C Vi=20V —t12(25]| - - - - 12125 | — - -
Open-L Diff: -[Ta=25°C Vvi=15V
pen-Loop LHeren ) TA s0 [160 | — |20 |150 | - 50 |160| - |25 |160| —
tial Voltage Gain Vo=t10V R 2k
A vt V/imV V/mV
ot . TV st o[- s | - | - % | |- |1|-|-
VO=t10V Ry >2KS
Input Resistance Rj |TA=25°C 03(08| - |0.1 |04 | - MQ 15| 4] - J0512 |- MQ
Output Voltage Vi=15V  RL=10k§2 12|14 | — |12 (214 | — v +12 | 14| = jr12|214] - v
Swing VOPP lyt=15v R =2k |*10|#13| - |x10 {13 ]| - 10| +13[ — Jr10|213] —
Common-Mode vi=15V 121 - | - 12 - | - v - =1- J#12]1-1- v
Input-Voltage V=20V _ | = _ - _ — 5 — | = _ |- 1=
Range ViCR
Common-Mode Rg<10k§2| 70 |90 | — |65 |90 | — - - | - - B
Rejection Ratio S dB dB
CMRR Re<sok| - [- | - |- |- |- 80 |96 [ - |70 {90 | -
Supply-Voltage Rg<10k2| 70 |90 } — |70 (90 | - . — - | - - I @
Rejection Ratlo | Rs<sok2| - |- |- |- |- |- 80 |96 | - |70 |90 | -

A Characteristics applicable over operating temperature range (TA) as shown below, unless otherwise specified:
CA101, CA101A: —55 to +125°C; CA201A: —25 to +85°9C; CA201, CA301A: 0 to 70°C

CA101 CA201 CA101A | CA201A CA301A
Max. Vio 5 75 2 2 75 mV
Ta=

Max. 110 » g0 200 500 10 10 50 nA
Min. AoL 50 20 50 50 25 Vimv
Ta Range —551t0 0to —55to —251t0 0 to o¢
(Operating) +125 +70 +125 +85 +70

Slew Rate

(Summing ampl.} - - 10 10 10 V/us
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CA101, CA201, CA301 Types

TYPICAL STATIC CHARACTERISTICS

Type CA101 Types CA101, CA101A, and CA201A
T
SUPPLY VOLTAGE (vii—v H ,.5 31 1T L‘-.t«: H
- Sy < 338" Pt <
o 1t i IpyESssagsses
T H : |
I I Bl ) j§§ssttsastatal ®
< =ge 1 t ° &Y »
i s SREssaisissis 2 i 2 se3tsfeesl bl 2
i § i3t R £ BT AR p
H = H Tl = 5
g I . 5 111 S233] z It 5 g 2 R &
o Y 1006 S H 134 3 : H
5 Ry 3 T & :
H it HiE ° f & 2
z feliaatatistats 2 : & H
} Syt H b H -
Span s 3 o s H
] NI T z 1 H -
’ge .. " H
o HiH t i ! L S
-75 -50 -28 o 2% 50 s 100 28 & 4 20 -75 -50 -25 25 S0 ke 100 128
AMBIENT TEMPERATURE (T4 1~ *°C SUPPLY VOLTAGE (v —v AMBIENT TEMPERATURE (Tp)= *C
92¢5- 26001 2208~ 20002 92c3-23908

Fig.3 — Input current (110, 118} vs. temperature.

Fig.4 — Input bias current vs. supply voltage.

Fig. 5 — Input current {10, 118} vs. temperature
(CA101A and CA201A only).

.'g' (Ta)e125°

GAIN (4 g, }— 08

QPEN -LOQP DIFFERENTIAL VOLTAGE

SUPPLY VOLTAGE (v¥1+15
H
151

o

T
T
nf
»
T
T
T
t
t
T

g

SUPPLY CURRENT (I%)—ma

jeBes

e

0 " 20
SUPPLY VOLTAGE (v¥)—v
925 - 23985

Fig.6 — Voltage gain vs. supply voltage.

SUPPLY VOLTAGE (Vii—v

92¢s-23904

Fig.7 — Supply characteristics.
TYPICAL DYNAMIC CHARACTERISTICS

T
yns
T
T

OUTPUT VOLTAGE SWING (Vopp)—V
+
1
PUPSTS
Do G2ie (YA} VALY

IT a6

T
[ PR £15  $20 128 £X

OUTPUT CURRENT (Ig)—mA
stcs-23987

Fig.8 — Output characteristics.

Type CA301A AND TEST CIRCUITS FOR TYPES
T T CA101A AND CA201A
SUPPLY VOLTAGE (V™)=15V [l
S THHH H Single-Pole Compensation i
> P07 T TR !
é B8 R g
N
H HITNT >
H : E
LBt | H H
B £
] ~ u HHHHH H
5 ' (Ta)eT0°C ! 8
g ot z 1hi 1
13 18 - AMBIENT TEMPERATURE
2 [N anagy > (Tate25°C
5 tii = SUPPLY VOLTAGE [v) 18 V)
I »! Rl Cs 5 LE NSATION
i i jEs s8eh! g SRRz H :
IT TITIT ] I8 11 . F
3 $10  £5  $20 225 £30 $35 240 s ©s 730 PF  gzes-za000
OUTPUT CURRENT (ol —mA
TIME (11— S
s2¢s-23992 » s2¢5. 20010
Fig. 9 — Output characteristics. Fig. 10 —Test circuit employing single-pole Fig. 11 —Voltage follower (V;, Vo) pulse response.
compensation.
: VOLTAGE SUPPLY (Vi)n1Sy L T l l I l , I I | I ‘ I
AMBIENT TEMPERATURE (T4 1x25°C
2 cLoseo — ] SINGLE"POLE COMPENSATION VOLTAGE SUPPLY (v¥)ris v
. .
i o LOOP VOLTAGE GAIN (AcL) «1000 g i ! AWBIENT TEMPLRATURE | Tak 257
- 3 4 2 SINGLE - POLE COMPENSATION
2! ' 2 > 2 3
: Ze g : t
¢, Zie ¥ £ \ !
i 4 3 & 5 e
H 24 3 M
H &= - g Cl=3pF
5 o 83 e 3 Ci 300
2 Se H s
- OUTPUT CURRENT (Io1t5mA . s tae — -
3 AMBIENT TEMPERATURE (Tp7+250C z H '
w0 L CAPAC I TANCE (C1)=30 pF H 5 ! N
SINGLE - POLE COMPENSATION o i g .
L, AR
i id SNV B ST T al g oaa -20) | o
0 100 u ox 100% " | 0 10 a0 00 M iOM * %0 100k a9 1o

FREQUENCY (1) — Mz
92¢5-24010

Fig. 12 —Closed-loop output impedance vs. frequency.
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FREQUENCY (11— Mz
92¢5- 2402

Fig. 13 — Voltage gain and phase lag vs. frequency.

FREQUENCY (1) — Wz
92c5-24013

Fig. 14 — Output voltage swing vs. frequency.




Two-Pole Compensation

Y R2
3
L
g 05, 1
£ R
2 sol— # s,
" [ & Z
| 3% s o
z /
2 0 Sty <Y
£ 3N ~
M 7
b )
< 1oy
H
M N . n
2 AMBIENT TEMPERATURE {7,)+25°C o Zl_cs L1 ¥3
% 201 CAPACITANCE (Cl}s 30 pF Ri+ R2
§ SINGLE - POLE COMPENSATION Cg*30 pF =
! x5 cz=10¢1 s2cs- 24018
&
2
| a
Iy lil 1 gl Il Y] L4
0 100 " 10x 1000 L] oM
FREQUENCY (1)~ M1 26820010 Fig. 16 — Test circuit employing two-pole
. . i compensation.
Fig. 15 — Supply voltage rejection ratio vs. frequency.
120 216
w 225
8 >
£ \ 1
g w0 0., gt
“ > VOLTAGE SUPPLY (V¥ )15
3o F 2 AUBIERT TEMPERATURE (T41925°C |
EY . S F3 CAPACITANCE * (cn D- wn
H < H 5 1+ 300 pF
] | o TWO-POLE COMPENSATION —
va PHASE g -
La 4 50 8
3c 3 g
aZ o 5
83 GAIN H H
a5
7 zo‘ VOLTAGE SUPPLY (v 1eisy & 5
z AMBIENT rtuPElAvunE AU 2
H CAPACITANCE : C1 )+ 30 5
OfCAPACITANCE  (€2): 3085 oF i 3
TWO - POLE COMPENSATION
-20 Illlll IllIL ol sl 1 °
1 0 (X 10k 100K 1M loW or 00N "

skmu:ncv (41— mz
92¢s- 24017

Fig. 18 —Voltage gain and phase lag vs. frequency.

FREQUENCY (1]1—Hz »2¢8-20018

Fig. 19 — Output voltage swing vs. frequency.

CA101, CA201, CA301 Types

§i ] T T
H
T
H
SHH
53 RH
B
- 2 INPUT 4 HH
2. HH
2 | °
5d
o]
§ =
3 VOLTAGE SUPPLY (vE)eis v d
AMBIENT (Ta)e250c
1C1)e 30 9F -
(C2)= 300 pF
TWO- POLE COMPENSATION
0. TITT
O 20 3 40 30 6 M &

TIME (11— s
92CS-24016

Fig. 17 —Voltage follower pulse response.

Feed-Forward Compensation

'
A v

fo =3 MHz

92¢3- 24019

Fig. 20 —Test circuit employing
feedforward compensation.
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Fig. 21 — Inverter pulse response.

CA101A AND CA201A

Fig. 22 — Voltage gain and phase lag vs. frequency.

*”es-24022

Fig. 23 —Output voltage swing vs. frequency.
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Fig. 24 — 1/f noise voltage vs. frequency. Fig. 25 — 1/f noise current vs. frequency. Fig. 26 — Common-mode ratio vs. freq v
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CA107, CA207, CA307 Types

Operational Amplifiers

For Military, Industrial, and Commercial Applications

RCA-CA107, CA207, CA307 are general-
purpose operational amplifiers intended for
use in military, industrial, and commer-
cial applications. A 30-pF on-chip capacitor
provides internal frequency compensation.
Low input current over temperature range
(100 nA max.) for the CA107 and CA207
make these types especially well suited for
applications such as long interval timers and
sample-and-hold circuits.

All types are available in hermetic gold-CHIP
dual-in-line plastic packages {G suffix), 8-lead

TO-5 style packages with standard leads (T
suffix), and with dual-in-ine formed leads
(“DIL-CAN", S suffix). The CA307 is also
available in the 8-lead dual-in-line plastic
package ("MINI-DIP”, E suffix), and in chip
form (H suffix).

The CA107, CA207, and CA307 are direct
replacements for industry types 107, 207,
and 307 in packages with similar terminal
arrangements.

“G'’ Suffix Types—Hermetic Gold-CHIP in
Dual-In-Line Plastic Package
“E" Suffix Types—Standard Dual-fn-Line

Plastic Package

“T" and “‘S”" Suffix Types—TO-5 Style Package

Applications:

® Long-interval integrators

® Timers

® Sample-and-hold circuits

® Summing amplifiers

= Multivibrators

ne (D—

—®nc

) ! NT @— v+
NON-INV. j:: L~_.(:) TPUT
) @ OUTPY

*Types CA207G, S,and T can be operated over the temperature range of —55 to +1285° C, although the
published limits for certain electrical specifications apply only over the temp. range of —25 to +85°C.
“Types CA307G, E, S,and T can be operated over the temperature range of —55 10 +125°C, although the

published limits for certain electrical specifications apply only over the temp. range of O to 70 C.

O —®nc
Temp. Package Tor ViEW
Leature Max. Vo Max. ljo Max. I|g | Range (Tp) | (Suffix) sacs- 2398
Type (mV) (nA) (nA) °c Functional diagram for plastic package.
CA107 3 20 100 -55t0+125 |G, S, T
CA207 3 20 100 —2510+85% | G, S, T
CA307 10 70 300 0to+704 |G, E S T

NOTE: PIN 4 (S CONNECTED TO CASE
TOP VIEW

920523982

Functional diagram for TO-§ style packages.
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Fig. 3 — Open-loop differential voltage gain vs.
supply voltage.




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

DC SUPPLY VOLTAGE (Between V* and V— Terminals):
CA107, CA207
CA307 P

DC INPUT VOLTAGE .

(For supply voltages less than 15 V, the absolute maximum input voltage is equal

to the supply voltage}
DIFFERENTIAL INPUT VOLTAGE .
OQUTPUT SHORT-CIRCUIT DURATIOI\g" .
DEVICE D|SSIPA'£ION UPTOT,=70C .
Above Tp =70 C Derate linearly at
AMBIENT TEMPERATURE RANGE:
Operating — CA107 .
CA207 .
CA307 .
Storage — All Types. . . . . . .
LEAD TEMPERATURE (During Soldering):
At distance 1/16 £ 1/32 inch {1.59 £ 0.79 mm) from case for 10 seconds max. .

CA107, CA207, CA307 Types

44 \"
36 v
+15 v
130 \
Indefinite
500 mw
6.67 mw/°C

-55°C to +125°C
-25°C to +85°C4

0°c to +70°ct
—65°C to +150°C

+265°C

*For type CA307 continuous short circuit is allowed for Case Temperature to +70°C and ambient temperature

to +65°C.

“Types CA207G, S, and T can be operated over the temperature range of —55 to +1 25°C, although the published
limits for certain electrical specifications apply only over the temperature range of —25t0 +85 C.

tTypes CA307G, E, S, and T can be operated over the temperature range of —55 to +125°C, althoough the pub-
tished limits for certain electrica! specifications apply only over the temperature range of O to 70 C.
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Fig. 4 — Input offset and input bias currents vs.
ambient temperature.
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Fig. 11 — 1/f noise current vs. frequency.
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CA107, CA207, CA307 Types

ELECTRICAL CHARACTERISTICS o AMIENT TEMPERATURE [Ta)-257C
TEST CONDITIONS* LIMITS H
Supply Voltage (V) = CAl07 CA307 1
CHARACTERISTIC | 5V 15V (CA307) CA207 UNITS s q
5V 0 20V (CA107,CA207) | Min.| Typ.| Max] Min.| Typ.| Max. H .
o s Bat
Input Offset Vohtage, Ta = 25°C, Rg<50kQ2 ~fo7] 21-121]7s v § M| |
Vio Rg <50 k2 - - 3| - - 10 z
Average Tempesature
Coefficient of input Lo
Offset Voltage, -} 31115 —|6]3 | ulc o LR T
av
10 20 70 Fig. 12 — 1/ noise voltage vs. frequency.
Input Offset Current, N . nA
o Tp=25°C -l 1sfwo]-]3{]s0
Average Temperature
Coefficient of Input
Otfset Current, See Note 1 — j001]01} — j001}03 nASC T20] AaaENT TEMPERATURE (Ta}=25°C
aig See Note 2 - Jooz2}o2] - Jooz2}ose D et
Input Bias Current, — - f100 | - — {300 nA g
hiB Ta=25°C -] 3]|7s| - | 70 |250 ;
= °, + - - - - — 1
{supply Current, TA=+126°C, V=20V 12]28 oA ¢
" TA=26°C V=20V, 4
(CA307 V= 15 V) i O B Al &
+ - |§
Open-Loop Ditferential z_ - EOVV Re 32482 251 - |- 115y -1} - ° A
Voltage Gain, v? ;sv v L —ov V/mv N N I L £
== . =% FREQUENCY (f)—Hz Hcs-23893
AoL Ry >2kS2, 'rc;‘ =26°C 501 160§ — 25 |160 | — Fig. 13 — Open-loop differential voltage gain vs.
" frequency.
input Resistance, Tp=25°C 15§ 4 |- losf2 |- MQ
Ry
Output Voltage Swing, | V=15V, R=10kQ2 +12 214 | - 212 |14 | - v TR Teurcat [10-25 ¢
 SUPPLY =
Vorr | vi-15v,Ry =2k s10 |13 |- o jn3 | - 3
}input Voltage Range, vi=20v, I . A I 3
Vicr {CA307 V= 15V) s +12 v A
[Common-Mode _2' \\
Rejection Ratio, Rg < 50 kQ2 g0j96 |- j70]9 |- dB H
CMRR g \
[suppty-Voltage £ N
Rejection Ratio, Rg < 50 k2 80|96 |- 7096 |- ds o \
M~
PSRR o
) w0 w0
FREQUENCY {f) —Hz

Note 1: For CA107, +25, to +125°C; For CA207, +25 10 +85°C: For CA307, +25 t0 70°C.
Nots 2: For CA107, —55 10 +25°C; For CA207, —25 to +25°C: For CA07, 0 t0 +25°C.

ac

istics appli
CAI07 —
CA207 —
CA07 —
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over g npei
Tp=-5510+125C
Tp=-2510+88"C
Tp =010 70°C

P d range as shown below uniess otherwise specified.

INPUT {Vg) AND OUTPUT (Vg] VOLTAGE—V

ecs-239%

Fig. 14 — Output voltage swing vs. frequency.

tTa)=25°C
VOLTAGE (Vi) =18

TIME (1)— S

92¢3-23997

Fig. 15 — Voltage follower pulse response.
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Voltage Comparators

For Commercial and Industrial Applications
“G" Suffix Types—Hermetic Gold-CHIP in
Dual-in-Line Plastic Package
“E” Suffix Types—Standard Dual-in-Line
Plastic Package
“T" and *'S” Suffix Types—TO-5 Style Package

Applications

i Multivibrators

® Positive and negative peak detectors
& Crystal oscillators

@ Zero-crossing detectors

& Solenoid, relay, and lamp drivers
Features

& Single- or dual-supply operation

¥ Power consumption — 135 mW at 115V
W Strobe capability

% Low input-offset current:

CA111, CA211 — 4 nAltyp.)
CA311 — 6 nAltyp.)
Differential input-voltage range — +30 V
Directly interchangeable with National
Semiconductor LM111, LM211, and
LM311 Series types

The RCA-CA111, CA211, and CA311 are
monolithic voltage comparators that operate
from dual supplies up to 15 V, or from
single supplies down to 5 V. This single-
supply capability makes the outputs of these
devices compatible with RTL, DTL, TTL,
and MOS circuits. In addition, they can drive
famps or relays, and switch voltages up to
50 V (CA311, 40 V) at currents as high as
50 mA.

The inputs and the outputs of the CA111,
CA211, and CA311 can be isolated from
system ground, allowing the output to
drive loads referred to ground, V¥, or V—.

All types are available in hermetic gold-CHIP
dual-inline plastic packages (G suffix), 8-
lead TO-5 style packages with standard leads
(T suffix), and with dual-in-line formed leads
{“DIL-CAN", S suffix). The CA311 is also
available in the 8-lead dual-in-line plastic
package (“MINI DIP” E suffix), and in chip
form (H suffix).

CA111, CA211, CA311 Types

o (D—f ®v*
mrut (D— (Dourrur
meur (O } ©" Vincee
v C — (3) wrut oFFsETY
TOP VIEW

92¢5-27473

Functional diagram for plastic package.

v
NOTE : PiN 4 IS CONNECTED TO CASE s2cs-2e378
Functional diagram for TO-5 style package.

Feature | Max.Vig | Max.1yg | Max.ijg T""(PT-A’ Package

Type (mV) (nA) way | P (Suffix)
[TXIE] 3 10 100 | -55t0+126] GS.T
CAZI 3 10 100 | —25t0+854] GS.T

TA3N 75 50 250 0to+70T | GEST

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

DC SUPPLY VOLTAGE (bstween V¥ and V" terminals) . . . .. .. ................... BV
DCINPUT VOLTAGE® . . .. ..ttt ii ittt inta et ensesannnsaneas hsv
DIFFERENTIAL INPUT VOLTAGE - . -« o v v e tee et e eee e eeaeennnns 30V
OUTPUT TO NEGATIVE SUPPLY VOLTAGE {V4.4):
CATIL, CAZIT o e ettt et e et e et e e et e e e et e et 50V
L7 S & I v
GROUND TO NEGATIVE SUPPLY VOLTAGE (V1 gl « « « v cevee e eeaeeninannneen v
OUTPUT SHORT-CIRCUIT DURATION . . .« o v v o vt oo e et e e maeaeennnnnns 10s
DEVICE DISSIPATION: :
UPEOTA =25 C . . e ottt e e e e e 500 mw
ADOVE TA =257C. .\ i evie e, derate lincarly at 6.67 mW/°C
AMBIENT TEMPERATURE RANGE:
Operating:
CATIT e ettt et et et e e e e —56to +126°C
CAZTE . o ettt et e e e e e e e e ~26 to +85°0A
CAB . ot e e e oto+70°c?t
SUOTagE, B TYPOE . . . o . e o e e e e e —65 to +150°C

LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 £1/32 in. (1.59 £0.79 mm)

From Case for 1056C0NAS MBX. . . .« o v s e v e it e ee e e e +265°C
*This rating applies for 115 V supplies. The positive input-voltage limit is 30 V sbove the negative supply.
The negative input-voltage limit is equal to the negative supply voltage or 30 V below the positive supply.
The negative input-voitage limit is squal to the negative supply voltage or 30 V below the positive supply,
whichever is less.

A Types CA211G,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 temper-
ature range of —25 to +85°C.

t Types CA311G,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 temper-
ature range of 0 to 70°C.




CA111, CA211, CA311 Types

TYPICAL CHARACTERISTICS — ALL TYPES

INPUT
OFFSET/ INPUT
STROBE OFFSET

T UAMBIENT TEMPERATURE (Ta)+ 25°C 1111
SUPPLY VOLTA 5 i
" 1 "
- ®
1
S
@
§ >
3 H
> |
- 4
2 $
a 2
3 8
oo =
o &
H
z }/ﬂll
° 02 X3 06 o8 }‘
TIME (1)— us
92cs-24381 * Qe
3
Fig. 1— i jous i 3
ig. 1 Rosporfse time for vano'uf input "0 oureur
overdrive voltages—positive input. +
AMBIENT TEMPERATURE {Ta)*28°C INPUTS
SUPPLY VOLTAGE (v%)e18 v
>
1
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2 »
> 3
5 1
£ s
H 3 ‘
Ho g
NOTE ALL RESISTANCES ARE IN OMMS
50 § G
00 5 v SND
; 92CM-24300
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TIME (1) s Fig. 3 — Schematic diagram for CA111, CA211, and CA311.
92cs-24302
Fig. 2 — Response time for various input
overdrive voltages—negative input.
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o
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CA111, CA211, CA311 Types

ELECTRICAL CHARACTERISTICS TYPICAL CHARACTERISTICS — CA111,
TEST CONDITIONS LIMITS CA211 (CONT'D}
175 AMBIENT TEMPERATURE (Ta)*28°C
CHARACTERISTICS SUPPLY VOLTAGE (v) =15 v EAl] | casn |umits poPLY voLThE V1 Ti8
UNLESS OTHERWISE SPECIFIED Tvp. [max.[Tve.[ max. ;
o
s Otfsat R, <5k, Note2 Tas26Clo7| 3 12|75/ H
oltage. Vig Note 1 -l al-11 H
H
Vi=-5mV, Ilg =50 mA o, °
= 0.75] 15 - -
{For CA311, V) S—10mV) Ta=25C v H
P
Saturation Voltage |v* 245V,v=0,V| < -6mvV, . H
IsiINKk S8 mA Notet (023 04 | — | -
(For CA311,V; < -10mV)
-8 =0 -5 5
Input Voitage + DIFFERENTIAL INPUT VOLTAGE (vzpl—v > 2+3%°
Range, V|PP Note 1 - 14 - 314 - v Fig. 10 — Input characteristcs.
Input Offset Tao=25C| 4 10 6 50 nA =
Current, 'IO Note 2 Note 1 — 20 — 70 i REFERRED TO SUPPLY VOLTAGES
Input Biss Ta=26°C | 60 | 100 [ 100{ 260 A 5 v
n )= 0.5
Current, ;g Note 2 Note 1 _T1s0 ] - 300 ; (v*)-0:
Positi ] *
Cur:'c::,slgpp Y Ta=25%) 51] 6 | 61| 76 | ma ; v
Negative Supply T =25°C 8§ v
Current, I~ A2 41| 5 (41| 5 | ma %
Output Leakage ViZ6mV, V=36V TA=25C [ 02| 10 — — nA i Vv
Current (For CA311,V| =2 —10 mV) Note 1 01| os _ — LA wereoa
Strobe On Current Tas25C| 3| - [3] - [ ma i v
Voltage Gain, A TA=25°C 200 — {200 - | Vimv - A;:?:ur-::urnuu::(u)s:-c ™ s::-e-‘:?o
N Fig. 11 — Common-mode voltage range limits
i 100 mV input St h
Response Time s m\;“ovc:;li‘ve v:'l)t:;‘: Ta=25°C |200| - |200| - ns vs. ambient temperature.
AMBIENT TEMPERATURE (Tple23°C
SUPPLY VOLTAGE (V*1a30V ™
Note 1: Ambient temperature (T 5) over applicable operating temperature range as shown it m B
below. ;, I- NORMAL OUTPUT
2 LOAD [CRETYY
V7-4+50V 4
CA111 CA211 CA311 3 Sy ronovet i ?'
—55 to +125°C —25 to +85°C 0to +70°C > ¥ 1 1
2 e
Note 2: The input offset characteristics given are the values required to drive the output to 3 T ”
within 1V of either supply with a 1-mA load. These characteristics define an error i i3
band which takes into account the worst-case effects of voltage gain and input o 1 it
impedance. The input offset voltage, input offset current, and input bias current : DIFFERENTIAL INPUT VOLTAGE (ff.,)—mv
specifications apply for any supply voltage from a 5 V single supply up to a 15V szes-zas
dual supply. Fig. 12 — Transfer function.
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z 3 ¥ .. 3
2z 'f T 1T 3 03,
e 3 + H o~
£ ° 322 T EER N P/' -
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L L OUTPUT HIGH H - S o
Lt 3 v 0t "
- 13
2 1 =
13 ~
8 H -3
- Ll il L —
0 0 “© 50 s 0C 125 2 43 3 8 105 128
OUTPUT CURRENT (1) — mA AMBIENT TEMPERATURE (Tq)—°C AMBIENT TEMPERATURE (Ta) —°C
92Cs-24392 92CS-24393 92¢5-24394
Fig. 13 ~ Output saturation voltage vs. Fig. 14 — Supply current vs. ambient Fig. 18 — Input and output leakage current
output current. temperature. vs. ambient temperature.
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CA111, CA211, CA311 Types

TYPICAL CHARACTERISTICS — CA311

SUPPLY VOLTAGE (V21315 V
$ 8,6, AND 8 SHORTED

INPUT OFFSET CURRENT (IT0)—nA

100s| amsiEnT (Tare28°C
§| virosvgp +ReIz0
>
T SUPPLY VOLTAGE (VX )e(S v T
| LA TERMNALS 5,6, ANO 6 SHORTED IS FEES
- S
g - /7 ? 28 { B
Y - 1 i i
g s 2 :
§ 1] ” ] o
v «'\(,l\' 4 RAISE
H -~ ¢ H
i — :
2
2 H
-
o1 ; maa 1
L " ou H e
INPUT RESISTANCE (Ry)— O H H- it
s2cs-2a3ns O 20 3 4 5 e 7 80
. AMBIENT TEMPERATURE (Tp)— °C
Fig. 16 — Offsat error. A 2cs-24396
Fig. 17 — Input bias current vs. ambient
temperature.
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Fig. 19 — Input characteristics.

Fig. 20, — Common-mode voltage range limits vs.
ambient temperature.
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Fig. 18 — Input offset current vs. ambient

temperature.
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Fig. 21 — Transfer function.
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CA124, CA224, CA324 Types

Quad Operational Amplifiers

For Commercial, Industrial, and Military Applications

The RCA-CA124, -CA224, and -CA324 con-
sist of four independent, high-gain opera-
tional amplifiers on a single monolithic
substrate. An on-chip capacitor in each of the
amplifiers provides frequency compensation
for unity gain. These devices are designed
specifically to operate from either single or
dual supplies, and the differential voltage
range is equal to the power-supply voltage.
Low power drain and an input common-
mode voltage range of from0 V to V¥ —1.5 V

(single-supply operation) make the CA124,
CA224, and CA324 suitable for battery
operation.

The CA124, CA224, and CA324 are supplied
in a 14-ead dual-in-line plastic package (E
suffix), or in a hermetic gold-chip 14-lead
dual-in-line plastic package (G suffix) to pro-
vide true hermetic performance. The CA324
is also available in chip form (H suffix), and
as a hermetic gold-chip (HG suffix).

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

SUPPLY VOLTAGE . . . . .
DIFFERENTIAL INPUT VOLTAGE .
INPUT VOLTAGE R
INPUT CURRENT (v, <-0.3 vt
OUTPUT SHORT CIRCUIT TO GROUND
<15 v)*
DEVICE DiSSIPATION:
Up to Ty =55°C
Above Tp =65°C . . . . .
AMBIENT TEMPERATURE RANGE:
Operating .
Storage . . . . . . . . . . . .
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 £ 1/32 in. (159 £ 0.79 mm)
from case for 10 seconds max.

32VortigVv
32v
-03Vto+32V
50 mA

Continuous

.o 750 mW
derate linearly at 6.67 mW/°C

~55 to +126°C
—65 to +150°C

+265°C

*The maximum output current is approximately 40 mA independent of the magnitude of Vv*. Continuous
short circuits at V¥ > 15 V can cause excessive power dissipation and eventual destruction. Short circuits
from the output to Vv* can cause overheating and eventual destruction of the device.

tThis input current will only exist when the voltage at any of the input leads is driven negative. This current
is due to the collector-base junction of the input p-n-p transistors becoming forward biased and thereby
acting as input diode clamps. In addition to this diode action, there is also lateral n-p-n parasitic transistor
action on the IC chip. This transistor action can cause the output voltages of the amplifiers to go to the
v voltage level (or to ground for a large overdrive) for the time duration that an input is driven negative.
This transistor action is not destructive and normal output states will re-establish when the input voltage,
which was negative, again returns to a value greater than ~0.3 V dc.

T0?2.3.4

8
“

dt)

®
Ji
3

Fig. 2—-Schematic diagram—one of four operational amplifiers.

“E" Suffix Types: Standard Dual-In-Line
Plastic Package
"G Suffix Types: Hermetic Gold-Chip
Dual-In-Line Plastic Package

Features:
Operation from single or dual supplies
Unity-gain bandwidth . . . . . . 1 MHz (typ.)
DC voltage gain . . . . .. 100 dB (typ.)
Inputbiascurrent . . . .. ... 45 nA (typ.)
Input offsetvoltage . . . . . . . 2mV (typ.)
Input offset current . . . . . . . 5 nA (typ.)
tor CA224, CA324
3 nA (typ.) for CA124
Y types 124, 224, 324

8 Repl for indi

Applications

® Summing amplifiers
® Multivibrators

® Oscillators

® Transducer amplifiers
® DC gain blocks
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TOP VIEW

Fig. 1 — Functional diagram.




CA124, CA224, CA324 Types

ELECTRICAL CHARACTERISTICS (Values apply for each operational amplifier)

TEST CONDITIONS CA124 CA224, CA324
LIMITS LIMITS
CHARACTERISTIC Supply Voltage (v¥) =5V UNITS
Unless Otherwise Specified |Min.| Typ. | Max. |Min.| Typ. | Max.
Ta= 25°C
Input Offset Voltage, V|g Note 3 - 2 5 - 2 7 mV
Output Voltage Swing, Vopp | R = 2 k€2 0 ~ fvt-15]0 - |vt—15] v
Input Common-Mode +_ + +
Voltage Range, V|cR Note 2, V'=30 V 0 - |Vv'-15|0 - {vtais| Vv
Input Offset Current, 1o Wr-1- - 3 30 |- 5 50 nA
Input Bias Current, I}g I'* or I)~, Note 1 - 45 150 — 45 250 nA
Vit=+1V, V=0V,
_ 20 40 — mA
Output Current (Source), I vt=15 v 20 40
vit=ov,vy—=1v,v*t=15v{10 | 20 - - A
Output Current (Sink), 1 |+ '_ 0 20 m
vit=o vy, ~=1v, 12 |0 | -
V(=200 mV 121580 | - A
Large-Signal Voltage Gain, A R =2 kQVt=15V 94 100 - 88 100 - dB
(For large Vg swing)
Common-Mode Rejection Ratio,
CMRR DC 70 85 - 65 70 - dB
Power Supply Rejection Ratio, _ _
PSRR OC 65 100 65 100 dB
Amplifier-to-Amplifier f=1to 20 kHz {Input re- _ |-120 _ _ {2120 _ dB
Coupling ferred)
Tp=-40t0 +85°C (CA224),
Tp = —55 to +125°C
Ta =0 to 70°C (CA324)
Input Offset Voltage, Vo Note 3 - - 7 - - 9 mV
Temperature Coefficient of _ B _ _ _ \V/oC
Input Offset Voltage, Vg R 7 7 w7
Input Offset Current, 1o TR - - 100 | - - 150 nA
Temperature Coefficient of _ - B _ 0
input Offset Current, <l 10 10 pA/eC
Input Bias Current, I|g Wror )™ - - 300 - - 500 nA
Supply Current, 1+ Rp = On All Ampl. - 08 2 - 0.8 2 mA
input Common-Mode vt-30vV 0 —_ lvt=2 ] o — jvt=2 Y

Voltage Range, V|cR

Large-Signal Voltage Gain, A R >2 kQvt=15V 88 — - 83 - - dB
(For large V(g swing)

Qutput Voltage Swing:

High-Level. V R =2kQ,V*=30 V 26 - - |26 - - v
onmevel VoM RL-10 k2 7 |3 | - 127 | 28 | -
Low-Level, Vo R =10 kS - 5 20 | - 5 20 mV
Qutput Current: R
Vi*=1 Vg V=0,
Source, Ig Vsl ! 0 |220]| - Jww]22o] - |mA
V|,==1Vpe. V=0,
sink. 1o Vsl s s | - [s |8 ] - |ma
Differential Input Voltage Note 2 - - vt - - vt Y J

NOTE 1: Due to the p-n-p input stage the direction of the input current is out of the IC. No loading
change exists on the input lines because this current is essentially constant, independent of
the state of the output.

NOTE 2: The input signal voltages and the input common-mode voltage should not be allowed to go
negative by more than 0.3 V. The positive limit of the common-mode voltage range is
v* — 15 V, but either or both inputs can go to +32 V without damage.

NOTE 3: Vg =1.4Vpe, Rg=0 2 with v* from5 V to 30 V; and over the full input common-
mode voltage range {0V to VY — 15 V).
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CA124, CA224, CA324 Types

TYPICAL CHARACTERISTICS CURVES

L AMBIENT TEMPERATURE.
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Fig. 3—Input current vs. ambient temperature. Fig. 4—Supply current drain vs. supply voltage. Fig. 5—Large-signal frequency response.
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Fig. 9-Open-loop frequency response.

Fig. 10—Voltage follower pulse response
small signal).

Fig. 11—-Voltage follower pulse responss.
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CA139, CA239, CA339 Types

Quad Voltage Comparators

For Industrial, Commercial, and Military Applications

The RCA-CA139, -CA239, -CA339, -CA139A,
-CA239A, and -CA339A types consist of four
independent single- or dual-supply voltage
comparators on a single monolithic substrate.
The common-mode input voltage range in-
cludes ground even when operated from a
single supply, and the low power supply cur-
rent drain makes these comparators suitable
for battery operation. These_types were de-
signed to directly interface with TTL and
and CMOS.

Types CA139A, CA239A, and CA339A
have all the features and characteristics of
their prototype counter parts CA139, CA239,
and CA339 plus an even lower input-offset-
voltage characteristic. These devices are sup-
plied in a 14-lead dual-in-line plastic package
(E suffix), or in a 14-lead dual-in-line plastic
package with a hermetic chip (G suffix), to
provide true hermetic performance. The
CA339 is also available in chip form (H
suffix), and as a hermetic chip (HG suffix).

MAXIMUM RATINGS, Absolute-Maximum Values at Tp = 259C:

DC SUPPLY VOLTAGE .......... e,
DC DIFFERENTIAL INPUT VOLTAG
INPUTVOLTAGE ............... ...,
INPUT CURRENT (V{ < -0.3 Vi o
OUTPUT SHORT CIRCUIT TO GROUND*

(Single Supply) .. ...
DEVICE DISSIPATION:

Upto T = 55°C

Above TA=550C ......................
AMBIENT TEMPERATURE RANGE:

Operating

Storage

LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 £ 1/32 in. (1.59 £ 0.79 mm)
from case for 10 seconds max.

* Inputs must not go more negative than —0.3 V.
‘Short circuits from the output to V¥ can cause

36VortigVv
136V
—0.3Vto+36V
50 mA

Continuous

750 mW
derate linearly at 6.67 mW/°C

—55 to +125°C
—65 to +150°C

+265°C

The maximum output current ind dent of V¥ is appr

+INPUT

Q7

F N\

Q5 Q6

.

10 2,3,4

OUTPUT

70 2,3.4

/

T
COMPARATOR NO. |

92CM-24150R1

Fig. 1 —Schematic diagram.

“E" Suffix Types: Standard Dual-In-Line
Plastic Package

“G" Suffix Types: Hermetic Gold-Chip
Dual-In-Line Plastic Package

Features:
® Operation from single or dual supplies
8 Common-mode input-voltage range to ground
®  Qutput voltage compatible with TTL, DTL,
ECL, MOS, and CMOS
s Differential input-voltage range equal to the
supply voltage
= Maximum input-offset voitage (Vg):
CA139A, CA239A, CA339A — 2 mV
CA139, CA239, CA339 — 5 mV
» Replacement for industry types 139, 239
339, 139A, 239A, and 339A

Applications:
8 Square-wave generators

® Time-delay generators

8 Puise generstors

s Multivibrators

®  High-voltage digital logic gates
® A/D converters

8 MOS clock timers
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92c5-24149
Fig. 2 —Functional disgram.

TYPICAL CHARACTERISTICS

LOAD RESISTANCE (R ) +®

]

SUPPLY CURRENT (1*) —mA

0
SUPPLY VOLTAGE (VH)—v
SUCH-THMURL

Fig. 3—Supply current vs. supply voltage.




CA139, CA239, CA339 Types

TEST CONDITIONS LIMITS ook WP RS e iova CEEEEY
vtesyv CA139 CA139A B
CHARACTERISTIC uniTs| |1 £
Unless otherwise = aisiis
indicated Min.| Typ] Max. | Min.| Typ.] Max. E sofHf am TEMPERATURE (T )-z s
Input Offset 2s0c | - 2 5 _ 1 2 § = 12355
Voltage (V|g} VREF = mv S HHE
At Output Switch | 14y Re=0 I I 4
Point V=14V $ ™ |Note 1 9 £ ,
Differentiaf input Keepill inputs 20 V
Voltage {V|p) for V™ (If used), - |- 36 - |- 36 v ° 0 20 30 0
ge \Vip Notes 1, 2 SUPPLY VOLTAGE (VH)—V R
ViT=1yV, 0 Fig. 4—Input current vs. supply voltage.
Saturation Voltage |[Vi*=0V, 25°C |- |250] 500 | - 250 ) 500 mv
(Vgar) Isink < 3
4mA Note 1} - | — 700 - |- 700 . 1.‘
-M 2
Voo [Notws [ to Lo lveislo 1o heasl !
_ ¥ — T_ 5
Range (VicRl Note 1| O vt-2 10 vt-2 . g
F-d
Input Offset whon- e - |3 % |- Jal = A 4 i
Current {l|g) ! | Note 1| — | — 100 - |- 100 n ;
K
||+ or '|_ 0, §
Input Bias Current | with Output 25°C |- [ 100 | - 125 | 100 A §
(hg) in Linear
Note 1{ — | — 00 - |- X
Range ote 3 300 TIME (N— 8 :
Supply G 1+ | RL = onail com- s
pply Current (1) parators, Tp = 25°C | ~ 0.8 2 - |08 2 mA Fig. 5~Response time for various input
owverdrives—negative transition.
vitzy,
V|~ =0, 26°C |- 0.1 - - jor | - nA
Output Leakage Vo=5V
Current vit21y,
V|T=0, Note 1| — - 1 - - 1 UA
V=30V ’ >
VT2V, 19
Output Sink vit=o0, 5
Current Vo <+15V, 6 |16 - 6 |16 - mA ';'
Ta =25°C 5
. RL>15kQV*=15V, g
Voltage Gain (AgL) Tp = 259C - |200 - 50 |200 - Vimv I
ICH-24104
\S/\:I;;U'R:?‘f Fig. 6—Response time for various input
Large Signal ’ " owverdrives—positive transition.
Response Time *1.4V,VRL =50V, |- (300 - ~ [300 - ns
RL=5.1k%, —FFF [F
Ta= 25°C SATURATION 1’
. VRL=5V.
Re""’;“ Ts""e R = 5.1k, - |w3] - |- h3| - s i
See Figs. 5 & 6 T = 25°C
G
Note 1: Ambient Temperature (TA) pplicable over op ing X @ range as shown below. d"\“\‘ ;
CA139 0, CA239 . 0, CA339 0,
CA139A (—565 to +126°C) CA239A (—25 10 +85°C) ICASSBA (0 t0 +70°C) “Jﬂ,@‘ o
Note 2: The comparator will provide a proper cutput state even if the positive swing of the inputs exceeds
the power supply voitage ievel, if the other input r ins within the de voitage range. 2
The fow input voltage state must not be less than ~0.3 V (or 0.3 V below the magnitude of the - s - .
pamy ;

negative power supply, if used).
Note 3:  The upper end of the common-mode voltage range is (V) — 1.5 V, but either or both inputs can
90 to +30 V without damage.

QUTPUT SINK CURRENT {Ig)—ma
92cs- 24188

Fig. 7—Output saturation voltage vs. output sink
current.
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CAI39, CA239, CA339

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS LIMITS
vtagv CA239, CA339 A239 A339,
CHARACTERISTIC CA239A, CA3IOA uniTs|
Unless otherwise
indicated Min.| Typ.| Max. | Min.| Typ.| Max.
Input Offset . o
Voltage (Vo) Vags - 26°C | - |2 5 - 11 2 o
At Output Switch E ‘
Point V=14V 14V,Rg=0|Note 1| — | — 9 - |- 4
| . Keep all inputs 20
i\ t
D\‘,:f:‘“e'(‘\','“‘;“‘ Viorv—(ifused), | - |- | 36 |- |- | 36 | v
. 1D Notes 1, 2
ML o -
Saturation Voltage |V *=0V, 26°C 250 | 500 | - (250 S00 mV
Vsar) ISINKS  INote1| = [ | 700 [~ [~ | 700
4 mA
Common-Mode 250c [0 |- |vt-18f0 |- Jvt-15
Input Voltage Note 3 v
Range (V|cR) Notet1]0 |- [ vt-2 |0 |- |V*2
Input Offset + _ 250C | — |5 50 - |5 50
=1 nA
Current (1)) Note 1| — | — 150 | - | — 150
Wror ™ 0 _
Input Bias Current | with Output 25°C % 250 2 250 nA
(i) inLinear  note1[ — |- | 400 |- |- | 400
Range
Ry =9%°on all com-
+ L - —
Supply Current {I7) parators, T p = 25°C 0.8 2 0.8 2 mA
vty
V|7 =0, 25°C | — 0.1 - - }01 - nA
Output Leakage Vg=5V
Current vira1v,
V|7 =0, Note 1| — - 1 R 1 HA
Vp=30V
V|_ 21V,
Output Sink vit=o, _
Current Vo<HI5V, o 6 | mA
Ta= 25°C
. RL>15kQV*=15 V.
Voltage Gain (A} Tp = 25°C - |200 - 50 |200 - V/mV
V) =TTL Logic
. Swing, VREg =
";'f: ﬁ':s':'nme +avvpL=s0V,[- [300] - |- [a0of - | ns
P RL=5.1kQ,
Ta= 25°C
. VRL=5V.
R;:"‘;",” Ts";’s Ry = 5.1k, - {3 - - |3 - | &
e Figs. Tp = 269C
Note t: Ambient Temp e (T,) applicable over operating temperature range as shown below.

CA139 | cg 1o 412500) CA239 |6 10 4859C)

CA13%A

CA239A

CA339 5 45 470°€C)

CA339A

Note 2: The comparator will provide a proper output state even if the positive swing of the inputs exceeds
the power supply voltage level, if the other input within the ode voltage range.
The low input voltage state must not be less than —0.3 V (or 0.3 V below the magnitude of the
negative power supply, if used).

The upper end of the common-mode voltage range is (V') = 1.5 V, but either or both inputs can

go to +30 V without damage.

Note 3:




CA158, CA158A, CA258, CA258A, CA358, CA358A, CA2904 Types
Dual Operational Amplifiers

For Commercial, Industrial, and Military Applications

The RCA-CA158, —CA158A, —CA258,
—CA258A, —CA358, —CA358A, and CA-
2904 types consist of two independent, high
gain, internally frequency compensated op-
erational amplifiers which are designed speci-
fically to operate from a single power supply
over a wide range of voltages. They may also
be operated from split power supplies. The

supply current is basically independent of
the supply voltage over the recommended
voltage range.

These devices are particularly useful in in-
terface circuits with digital systems and can
be operated from the singte common 5 Vdc
power supply. They are also intended for
transducer amplifiers, dc gain blocks and

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

SUPPLY VOLTAGE, V+:
CA2904.
Other Types. . .
DIFFERENTIAL INPUT VOLTAGE
CA2904
Other Types
INPUT VOLTAGE . .
ANPUT CURRENT (V| < Z03wnt . ..
OUTPUT SHORT CIRCUIT TO GROUND
(V<15 Vvp* |
DEVICE DISSIPATION:
Upto Tp =55°C .
Above Tp = 55°C,
AMBIENT TEMPERATURE RANGE
Operating
Storage . . .
LEAD TEMPERATURE (Durmg Solderlng)
At distance 1/16 £ 1/32in. (1.69 2 0. 79 mm)
from case for 10 seconds max.

26Vorti3v
32VortieVv

26V
t32v
—-0.3Vtovtv
50 mA

Continuous

. 630 mwW
derate lmeany at 6.67 mW/°C

—55 to + 125°C
—65 to + 160°C

+300 °C

* This input current will only exist when the voltage at any of the input leads is driven negative. This current
is due to the collector-base junction of the input p-n-p transistors becoming forward biased and thereby act-
ing as input diode clamps. In addition to this diode action, there is also lateral n-p-n parasitic transistor ac-
tion on the IC chip. This transistor action can cause the output voltages of the amplifiers to go to the V*
voltage level (or to ground for a large overdrive) for the time duration that an input is driven negative. This
transistor action is not destructive and normal output states will re-establish when the input voltage, which
was negative, again returns to a value greater than —0.3 V dc.

The maximum output current is approximately 40 mA independent of the magnitude of V*. Continuous
short circuits at V* 2> 15 V can cause excessive power dissipation and eventual destruction. Short circuits
from the output to V* can cause overheating and eventual destruction of the device. Destructive dissipa-
tion can result from simultaneous short circuits on both amplifiers.

INPUTS

&

L

92CM- 29569

¢

Fig. 1 — Schematic diagram — one of two operational amplifiers.

Features:
u Internal fr

u High dc voltage gam - 100 dB typ.
® Wide bandwidth at unity gain — 1 MHz typ.
® Wide power supply range:
Singlesupply . . . . . . 3to30V
Dual supplies . +15t0t15V
Low supply current — 1.5 mA typ.
Low input bias current
Low input offset voltage and current

Input common-mode voltage range

includes ground

= Differential input voltage range equal to
V+ range

u Large output voltage swing — 0 to V*

-15V

many other conventional op amp circuits
which can benefit from the single power
supply capability.

The CA158, CA158A, CA258, CA258A,
CA358 and CA358A types are supplied in
hermetic gold-CHIP 8-lead dual-in-line plastic
packages (G suffix), 8-lead TO-5 style pack-
ages with standard leads (T suffix), and
with dual-in-line formed leads (DIL-CAN, S
suffix). The CA2904 is supplied only in the
gold-CHIP plastic package (G suffix).

The CA158, CA158A, CA258, CA258A,
CA358, CA358A, and CA2904 types are an
equivalent to or a replacement for the in-
dustry types 158, 158A, 258, 258A, 358,
358A, and 2904.
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Fig.2 — Functional d