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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.

vt
T ® i
vi© a6 ors SEgERgREES an;
INV 111
© e HHTH 4 1
v} a a2 'l 2. i
s} =859
NON=INV o /IO R9. - ERATURE (TAL
cz 4 2522 esn v g T Nt TEMPER/ =
o3 as 2ok o H
it ® LI
¢ Y ° saiy 128°c 11
ct {] 4 1
7 E a3 75k jt' ,
300F 6204 2 THHIHTH Bs ophe
RI3 sk 8
o7 HH
A o ” | H :
Qs a6 aio an ! L 5 L
. RE /7 SUPPLY VOLTAGE (V¥)—v I
aoxq 40n 30 k@
Fig. 2 — Supply current vs. supply voltage.
rﬂT Q
T
'y HH-
re <
Seson E H
$ sl b et
iy T anenal
3 H FHH
v Hl H AT
—® £ FEEE T G e T
19 1
9zcM-23983 &~ ansiENt H
EH
Fig. 1 — Schematic diagram of CA107, CA207, and CA307. : T H
§ LY i
HOTH
__80] 1]
[ 20
SUPPLY VOLTAGE {v¥)——v
925 ~23948

22

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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> 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

S
outputi (D @ outeur 4

?»fgur @ —@lnucgur a

POS

eyt 1 O r—() NouTa
vt @ () GROUND

Byt 2 O eyt
Neur 2 (O RO
ouPuT 2 (D— —@ outeur 3

92€5-24204

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

S
outeut 2 (D— —(@ outePuT 3
oUTPUT 1 (D— —® outeut 4
vt (D @ srouno

NEG. INPUT | (D— (D) oS, INPUT 4
oS, INPUT 1 (B)—] () NEG. INPUT 4
NEG. INPUT 2 (§)— —(3)ros. veuT 3
(@) NEG. INPUT 3

pos. INPUT 2 (D

TOP VIEW
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.

Top VIEW

N
INPUT {a)

OUTPUT (A)

NON- INV.
inpuT() R 0)
v ' vt
TAB

NON- INV. 5
INPUT (¢

0 ouwu'r 8
INW‘HB)

secs-seya

Fig.2 — Functional diagram for CA158, CA258,
and CA358 S- and T-suffix types.

outpPuT (a) (D—4 —® v+
a
INV.
neoy @O+ — output (8)
B8
NON-INV INV.
INPUT () [ S—® iput (@)
- NON- INV.
v @O —® inpur (8)
TOP VIEW
92CS- 25015

Fig.3 — Functional diagram for CA158, CA258,
CA358, and CA2904 G-suffix types.

35

q ion for unity gain



CA158, CA158A, CA258, CA258A, CA358, CA358A, CA2904 Types

ELECTRICAL CHARACTERISTICS (Values Apply For Each Operational Amplifier)

TEST CONDITIONS LIMITS 1
CHARACTERISTIC CA1S8A (G, T.8) | yn7s| [B
Supply Voltage (V+) =5 V . §
Unless Otherwise Specified M""l Typ. I Max. g el
e POSITIVE
Ta =25°C H
Input Offset Voltage, V|0 Note 3 - 1 2 mv
Output Voltage Swing, Vopp | R =2kQ 0 - vt-15 \Y
Input Common-Mode SUPPLY ngnee (v')—5v ®
Voltage Range, VICR Note 2, Vt=30V 0 — vt -15 \ 920329840
4 Fig.4 — Input voltage range as a function of
Input Offset Current, 1j0 Wr-n" -1 2 10 nA supply voltage.
Input Bias Current, I1g htor~, Note 1 -1 2 50 nA
Vit=+1V, V|~ =0V, INPUT COMMON-MODE VOLTAGE.[ HIT
Output Current (Source), Ig V|+ 15V ! 20| 40 - mA boed e Y e ;
= ‘Ié N SUPPLY ;:;:."rA;: :v‘ 30V IIITIIE
Vit=0V,V;—=1V,v¥=15Vv| 10| 20 - mA GRliEasaisshasis S2E=RILET
. S84 3338223 3
Output Current (Sink), 10 Vit=0V,V|—=1V, L ga T
12| 50 - uA g By
Vo =200 mV H H
Short Circuit Qutput Current R =0 (to Ground) Note 4 — 40 60 mA E 3 :
. . RL=>2kQ,Vt=15V ) :
L S | Vol G A g - 1
arge Signal Voltage Gain, AQL (For large VQ swing) 50 | 100 V/mv E
-5 50 -25 25 80 75 100 125
Common-Mode Rejection —
Ratio' CMRR 31 DC 70 85 _ 4B AMBIENT TEMPERATURE (Ta)—°C socs_2sans
P S v Rotect Fig.5 — Input current as a function of
ower Supply Rejection ambient temperature.
Ratio, PSRR D¢ 651 100 - d8
Amplifier-to-Amplifier - _ - _ anannsusmaua:
Coupling =110 20 kHz (Input referred) 120 dB IIIIHIHVI’III ,:_
4 n H
TA = —55 to +125°C 1 H
Input Offset Voltage, V|0 Note 3 - - 4 mV E H
< 8|
Temperature Coefficient of 5 H
Input Offset Voltage,xV|0 Rs=0 - 7 15 RV/OCT fe | 3
! g
Input Offset Current, 110 W=y -1 - 30 nA | |3 2 : 2
> [T AMBIENT TEMPERATURE (Ta)= T
Temperature Coefficient of g REEA A TR - H
Input Offset Current, &ljo — 10 200 pA/oC| |® H HHHeeC
- HHHHHHHH ‘THJU_L_U‘_%___SO »
Input Bias Current, 1| htor— - | 40 100 nA © % Seer vourace (ve1—v
Input Common-Mode " . e
\‘;ol tage Range, VICR vt =30V, Note 2 0 - vi_2 v Fig.6 — f:;p;l; :‘:llrt:;t drain as a function of
. Ry = On All Ampl. - | 07 12
Supply Current, | mA
Ry =, Vt=30V - 15 3 7|
< H
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 e
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* — 1.5V, but either or both
inputs can go the + 32 V without damage.

NOTE 3:
OVtoVt—15V).

NOTE 4:

Vo = 1.4 Vpc. Rs = 0 2 with V¥ from 5 V to 30 V, and over the full input common-mode voltage range

The maximum output current is approximately 40 mA independent of the magnitude of v+, Continuous
short circuits at V¥ >>15 V can cause excessive power dissipation and eventual destruction. Short circuits

from the output to V* can cause overheating and eventual destruction of thedevice. Destructive dissi-
pation can result from simultaneous short circuits on both amplifiers.
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INPUT FREQUENCY (fjy)— Hz

92Cs-29481

of input freq

Illllﬁl)xl L]

100 K




CA158, CA158A, CA258, CA258A, CA358, CA358A, CA2904 Types

ELECTRICAL CHARACTERISTICS (Values Apply for Each Operational Amplifier) - isld “'E";‘f‘ I" "‘L"'c 1
i i ]
g 1L0AD (RL)» 20 kQ
TEST CONDITIONS LIMITS H T I
CHARACTERISTIC CA268A (G, T.S) | uNiTs| |3 i g
Supply Voltage (V) =5V ——r= 2 ane
Unless Otherwise Specified | Min-| Typ. | Max. 3 &
Ta = 25°C §
=3
Input Offset Voltage, V|0 Note 3 - 1 3 mv T
Output Voltage Swing, Vopp | RL =2 k&2 0 - |vt-1s v o PPLY VOLTAE (v41—v .
Input Common-Mode + = — + _ Fig.8 — Voltage gain as a function of
Voltage Range, V|CR Note 2, V*=30 V 0 vt-156 \ supply voltage.
Input Offset Current, 1)0 W -n- -1 2 15 nA
Input Bias Current, 1| Wt or 1j~, Note 1 - | 40 80 nA L0
V+=+1V,V —=0V, 2 0.1 uF
Output Current (Source), Ig V"* 15V | 201 40 - mA ;; -“\
Vi*=0V,Vi~=1V,vt=15Vv| 10| 20 - mA i N 1
<
Output Current (Sink), | VIF=0V,V|—=1V, § =
utput Current (Sink), 10 | | 121 s0 B A : /°'o,\ -
, V(0 =200 mV v 5 N
Short Circuit Qutput Current R =0 (to Ground) Note 4 - 40 60 mA ;
£,
. . RL=22kQ,Vt=15V .- +B5 &
Large Signal Voltage Gain, AQL ‘F‘:Jf large VQ swing) 50 | 100 - V/mV o ﬁ:’g 'f“f.‘.’;"i'.‘.‘f‘.’ .‘??.Tfs. T .\N :’ L
0 100 III 0k 100k ™ oM
Common-Mode Rejection FREQUENCY (1)—Hz ozcs-29568
Ratio, CMRR bDc 70 85 - a8 Fig.9 — Open-loop frequency response.
P - —
og:trioSuPpsp’I?yPRepectlon DeC 65 | 100 _ 4B
A'gg"j;?:‘;&Amp' ifier =110 20 kHz (Inputreferred) | — | —120 - d8 AMBIENT TEWPERATURE (7)125°C .
LOAD RESISTANCE (RL)'zla l
TA = —25 to +859C HH i z
g
Input Offset Voltage, V10 Note 3 - - 4 mV i 5
ittt g
Temperature Coefficient of ‘ lﬂi’;ilihidlsll!h‘llim H
Input Offset Voltage,<V)o | Rs=0 i 15 wv/oc i ﬁ;ﬁfﬁgg;gﬁggﬂﬁl“{ 5
= Hil 4
Input Offset Current, 1|0 (PRI P - - 30 nA g
Temperature Coefficient of 5
Input Offset Current, xljo — 10 200 pA/°C z
Input Bias Current, |8 Wtor— - | 40 100 nA ° Y P e
IQ’-Z‘II!
| -M .
n\plz:tg:emlg;?\;e, S(I’ZR vt =30V, Note 2 0 - vt-2 \ Fig.10 — Voltage follower puise response.
+ Ry =0 On All Ampl. -1 07 1.2
Supply Current, | mA
RL=c0, Vt=30V -] s 3

NOTE 1:

Due to the p-n-p input stage the direction of the input current is out of the IC. No {oading 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* — 1.5 V, but either or both
inputs can go the + 32 V without damage.

NOTE 3:
0Vto VvVt —15V).
NOTE 4:

The maximum output current is app

y 40 mA independ

Vo = 1.4 Vpg. Rg =0 2 with V* from 5 V to 30 V, and over the full input common-mode voltage range

of the magnitude of V*. Continuous

short circuits at V¥ >15 V can cause excessive power dissipation and eventual destruction. Shart circuits
from the output to V* can cause overheating and eventual destruction of thedevice. Destructive dissi-
pation can result from simultaneous short circuits on both amplifiers.

AMBIENT TEMPERATURE (Tp)»25°C E
SUPPLY VOLTAGE (V*)s 1
11
07T

_____ T
H IR ESERE 8

e

T
1T
TIITAT

7rf:
H

T

3

1
oy
T

mEmE.

I I

H+ 3

TIME (1)—ps
92CS-26488

Fig.11 — Volitage follower pulse response
(small signal).




CA158, CA158A, CA258, CA258A, CA358, CA358A, CA2904 Types

ELECTRICAL CHARACTERISTICS (Values Apply for Each Operational Amplifier) AMBIENT 're.:pzu.mﬂ
> e — (Tp}e25°C
i
H
TEST CONDITIONS LIMITS z
CHARACTERISTIC CA36BA (G, T,8) | ymits| |2
Supply Voltage (V) =5V - Q
Unless Otherwise Specified M'"'l Typ. l Max. ; \\
Ta = 25°C 5 \\
Input Offset Voltage, ViQ Note 3 - 2 3 mV 2 \'\
Output Voltage Swing, Vopp | RL =2kQ 0 —- Jvt-1s \ o . A
" on 100% ™
Input Common-Mode -
Valtage Range, VIGR Note 2, V+=30 V o| - [vr-1s| v O i
ge. Vic Fig.12 — Large-signal frequency response.
Input Offset Current, |)Q W =y- - 5 30 nA
Input Bias Current, 1|g h*orl;~, Note 1 — | 45 100 nA
Output Current (Source), | Vit=+1V,V =0V, 20 | 40 A e i
utput Current (Source), - m, s
o vt=15V <
1
Vit=0vV,Vv)—=1V,vt=15 V! 10 20 - mA &
Output Current (Sink), Ig Vit=0V,Vi—=1V, §
12 50 - nA H
H
Short Circuit OQutput Current RL =0 (to Ground) Note 4 - 40 60 mA -
+=
Large Signal Voltage Gain, AQL RL=>2kQ, v . 15V 25 | 100 - V/mV
(For large VQ swing) = 28 2=
Common-Mode Rejection 8 8 i SUPPLY VOLTAGE (V') =V aies-2a0
Ratio, CMRR oc 65 5 B d Fig.13 — Input current as 8 function of
T ipply voltage.
Power' Supply Rejection su
Ratio, PSRR be 84100 | - a8
Amplifier-to-Amplifier f=11020 kHz (Inputreferred) | — | —120| - d8
Coupling A
wre
Ta =0 to +70°C 1
Input Offset Voltage, V|0 Note 3 - - 5 mV T 100
5
Temperature Coefficient of - ?g
Input Offset Voltage, V|0 Rs=0 - 7 20 uv/ec 4 § 7 mocrewoeT oF v
Input Offset Current, 1|0 yr-n- - - 75 nA gg
Temperature Coefficient of 5 -3
Input Offset Current, <Ij0 -1 10 300 pA/°C
Input Bias Current, || l|+ or )~ -1 40 200 nA ,
0001 001 o o 100
Input Common-Mode : —
Voltage Range, VICR V=30V, Note 2 of - | v2| v UTRUT SOURCE CURRENT 018 s
- Fig.14 — Output source current characteristics.
Ry = On All.Ampl. - 0.7 1.2
Supply Current, I+ mA
RL =%, Vt=30V - 1.6 3
1T 12 H
T
AILE S . T
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 veersvoe i 1]
on the input lines because this current is essentially constant, independent of the state of the output. s V:"'“oc - L
NOTE 2: The input signal voltages and the input common-mode voltage should not be allowed to go negative by | Vv ]
more than 0.3 V. The positive limit of the common-mode voltage range is V¥ — 1.5 V, but either or both |9
inputs can go the + 32 V without damage. w
NOTE 3: Vg = 1.4 Vpc, R =0 Q2 with V* from 5V to 30 V, and over the full input common-mode voltage range 2
OV toVH—15V). g
NOTE 4: The maximum output current is approximately 40 mA independent of the magnitude of V*. Continuous § o
short circuits at V¥ >>15 V can cause excessive power dissipation and eventuat destruction. Short circuits |5
from the output to V* can cause overheating and eventual destruction of thedevice. Destructive dissi- ° Vg
pation can result from simultaneous short circuits on both amplifiers. 4 Ta=+25°C 1
w 4 TN
0001 0.0 o4 1 10 100

OUTPUT SINK CURRENT (Ig)—mA
20520443

Fig. 15 —~ Output sink current characteristics.




CA158, CA158A, CA258, CA258A, CA358, CA358A, CA2904 Types

ELECTRICAL CHARACTERISTICS (Values Apply for Each Operational Amplifier)

E

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¥ — 1.5 V, but either or both
inputs can go the + 32 V without damage.

NOTE 3:
(OVtoVvY—15V).
NOTE 4:

Vo = 1.4 Vpg, Rg =0 2 with V* from 5 V to 30 V, and over the full input common-mode voltage range

The maximum output current is approximately 40 mA independent of the magnitude of V*. Continuous

short circuits at V* >>15 V can cause excessive power dissipation and eventual destruction. Short circuits
from the output to V* can cause overheating and eventual destruction of thedevice. Destructive dissi-
pation can result from simultaneous short circuits on both amplifiers.

T .
LIMITS L
TEST CONDITIONS CA158 (G, T,S) A
CHARACTERISTIC CA258 (G, T, S) UNITS £
Supply Voltage (V¥) =6 V - 3 T
Unless Otherwise Specified M“"l Typ. l Max. H FHHH
H
Ta =25°C 5
Input Offset Voltage, V|0 Note 3 - 2 5 mV 3
Output Voltage Swing, Vopp | R =2kQ2 0 - jvtas Y o e
Input Common-Mode = WS ren
nput mmon- AMBIENT TEMPERATURE (Ty y
Note 2, V*=30V 0 - jvt-1s \ scs-24z0n
Vo.nge Rar\ge, VIcR Fig.16 — Output current as a function of
Input Offset Current, 10 Wt-n- - 3 30 nA ambient temperature.
Input Bias Current, |)g Wyt or I}, Note 1 - 45 150 nA
Vit=+1V,vVi—=0V,
Output Current (Source), 10 V‘l* -15V ! 20 | 40 - mA
vit=0V,Vi—=1V,v*=15V| 10| 20 - mA
Output Current (Sink), | Vit=0V,V|I—=1V,
° ! ! 12 | 50 - HA
V=200 mV
Short Circuit Output Current R =0 (to Ground) Note 4 - 40 60 mA
) ) RL=>2kQ, V=15V _
Large Signal Voltage Gain, AQL (For large Vo swing) 50 | 100 V/mV
Common-Mode Rejection
Ratio, CMRR be 70 [ 85 - a8
Power’ Supply Rejection
Ratio, PSRR DC 65 | 100 - dB
Amplifier-to-Amplifier f=11t020 kHz (Inputreferred) | — | —120 - dB
Coupling
Ta = —55 to + 1259C (CA158); Tp = —25 to +85°C (CA258)
Input Offset Voltage, V|0 Note 3 - - 7 mV
Temperature Coefficient of
Input Offset Voltage, V|9 | Rs=0 -7 - uv/eC
Input Offset Current, 110 IR -1 - 100 nA
Temperature Coefficient of
Input Offset Current, <} - | 10 - pA/°C
Input Bias Current, 1|8 Worth~ - | 40 300 nA
Input Common-Mode
Voltage Range, VICR V+ =30V, Note 2 0 - V+—2 v
+ R = On All Ampl. -1 07 1.2
Supply Current, | mA
RL=o,Vt=30V -1 15 3




ELECTRICAL CHARACTERISTICS (Values Apply for Each Operational Amplifier)

CA158, CA158A, CA258, CA258A, CA358, CA358A, CA2904 Types

TEST CONDITIONS LIMITS
CHARACTERISTIC CA358(G, T,8) UNITS
Supply Voltage (V) =5V -
Unless Otherwise Specified M“"I Typ. ! Max.
Ta =25°C
Input Offset Voltage, VIO Note 3 - 2 7 mV
Output Voltage Swing, Vopp | RL =2k 0 - | Vvt-15 Y
Input Common-Mode
Voltage Range, VICR Note 2, V* =30V 0 - |vt-15 v
Input Offset Current, 1|0 Wt-n- - 5 50 nA
Input Bias Current, 1jB I1* or 17, Note 1 - | 45 250 nA
Vit=+1V,V|"=0V,
Output Current (S N 20 -
p rrent (Source), IQ vt=15V 40 mA
Vit=0V,V)—=1V,V*=15Vv| 10 20 - mA
Output Current (Sink), 10 vit=0V,V|I—=1V,
12 50 - uA
Vo =200 mV
Short Circuit Output Current R =0 (to Ground) Note 4 -1 40 60 mA
) ) RL>2kQ, V=15V
IV ‘ -
Large Signal Voltage Gain, AQL (For targe VQ swing) 25 | 100 V/mV
Common-Mode Rejection v
Ratio, CMRR oC 651 70 - d8
Power- Supply Rejection
Ratio, PSRR bc 651100 4 - dB
Amplifier-to-Amplifier - _ 1 _ .
Coupling f= 11020 kHz {Input referred) 120 dB
Ta =0to +70°C
Input Offset Voltage, VIO Note 3 - - 9 mV
Temperature Coefficient of
Input Offset Voltage, <V |0 Rs=0 - 7 - uv/oc
Input Offset Current, 1O (PR P -1 - 150 nA
Temperature Coefficient of
Input Offset Current, <1|0 - 10 - pA/oC
Input Bias Current, ||B I,"’ orhy— - 40 500 nA
Input Common-Mode
Voltage Range, VICR v* =30V, Note 2 Y - vt-2 v
R =9 On All Ampl. - 0.7 1.2
Supply Current, I+ L mA
RL=o0, V¥=30V -1 15 3

NOTE 1: Due to the p-n-p input stage the direction of the input current is out of the IC.
on the input lines because this current is essentially constant, independent of the state of the output.

No loading change exists

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 timit of the common-mode voltage range is v+ — 1.5 V, but either or both

NOTE 2:

inputs can go the + 32 V without damage.
NOTE 3:

(OVtoVt—15V).
NOTE 4:

Vg = 1.4 vpg, Rs =0 2 with V* from 5 V to 30 V, and over the full input common-mode voltage range

The maximum output current is approximately 40 mA independent of the magnitude of v*. Continuous

short circuits at V¥ >>15 V can cause excessive power dissipation and eventual destruction. Short circuits
from the output to V* can cause overheating and eventual destruction of thedevice. Destructive dissi-
pation can result from simultaneous short circuits on both amplifiers.




ELECTRICAL CHARACTERISTICS (Values Apply for Each Operational Amplifier)

TEST CONDITIONS LIMITS
CHARACTERISTIC CA2904G UNITS
Supply Voltage (V*) =5V ~
Unless Otherwise Specified | Min-| Typ. | Max.
Ta =25°C

Input Offset Voltage, Vi Note 3 - 2 7 mv
Output Voltage Swing, Vopp | RL 2> 10kQ2 0 - |vt-as v
Input Common-Mode _

Voltage Range, ViCR Note 2, V¥ =30V 0 - jvt-1s v
Input Offset Current, 1|0 Wt -4y~ - 5 50 nA
Input Bias Current, || H*or )™, Note 1 -] 45 250 nA

Vit=+1V,V| =0V,
Output Current (Source), IQ Vi* -1V 17=0 20| 40 - mA
Output Current (Sink), 10 Vit=0V,Vi—=1V,v+=15V| 10| 20 - mA
Short Circuit Output Current Ry =0 (to Ground) Note 4 -1 40 60 mA
. . RL =22k, Vt=15V
V ' - -
Large Signal Voltage Gain, AQL {For large Vo swing) 100 V/mVv
Common-Mode Rejection

Ratio, CMRR DC 50 | 70 - dB
Power’ Supply Rejection

Ratio, PSRR DC 50 | 100 - dB
Amplifier-to-Amplifier f= 11020 kHz (Inputreferred) | — | ~120| - dB

Coupling

TA = —40 to + 85°C
Input Offset Voltage, ViQ Note 3 ) - . 10 mV
Temperature Coefficient of

Input Offset Voltage,xVig | Rs=0 -1 7 - nv/oc
Input Offset Current, 1j0 (PR i - | as 200 nA
Temperature Coefficient of

Input Offset Current, <} - 10 - pA/oC
Input Bias Current, 18 Wtory~ - | 40 500 nA
Input Common-Mode

Voltage Range, VIGR V* =30V, Note 2 o| - | v-2 v

R R = = On All Ampl. -{ o7 1.2
Supply Current, | mA
R =2, Vt=30V - 1.5 3

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* — 1.5 V, but either or both

inputs can go the + 32 V without damage.

NOTE 3c Vg = 1.4 Vpg, R = 0 2 with V* from 5 V to 30 V, and over the full input common-mode voltage range

OVto V¥ —15 V).

NOTE 4: The maximum output current is app

de of V*. C

y 40 mA indep

of the magni

short circuits at V¥ > 15 V can cause ive power dissi
from the output to V* can cause overheating and eventual destruction of thedevice. Destructive dissi-
pation can result from simultaneous short circuits on both amplifiers.

and

3l destruction. Short circuits

CA158, CA158A, CA258, CA258A, CA358, CA358A, CA2904 Types
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CA555, CA555C Types
Timers

For Timing Delays & Oscillator Applications in
Commercial, Industrial, and Military Equipment

The RCA-CAB55 and CAB55C are highly
stable timers for use in precision timing and
oscillator applications. As timers, these
monolithic integrated circuits are capable of
producing accurate time delays for periods
ranging from microseconds through hours.
These devices are also useful for astable oscil-
lator operation and can maintain an accurate-
ly controlled free-running frequency and
duty cycle with only two external resistors
and one capacitor.

The circuits of the CA555 and CA555C may
be triggered by the falling edge of the wave-
form signal, and the output of these circuits
can source or sink up to a 200-milliampere
current or drive TTL circuits.

MAXIMUM RATINGS, Abso/ute-Maximum Values:

DC SUPPLY VOLTAGE 18 \
DEVICE DISSIPATION:
Upto Tp = 565°C . . 600 mwW
Above T = 65°C Derate linearly 5 mw/°C

AMBIENT TEMPERATURE RANGE (All Types):

Operating

CA556 -6510 4125 °C
CAB55C . Oto70 C
Storage . . —65 to +150 °C

LEAD TEMPERATURE (During Soldering):
At distance 1/16*" * 1/32
(1.59 £ 0.79 mm) from case

The CAB55 and CAS555C are supplied in
hermetic IC Gold-CHIP 8-lead dual-in-line
plastic packages (G Suffix), standard 8-lead
TO-5 style packages (T suffix), 8-lead TO-5
style packages with dual-in-line formed leads
(DIL-CAN, S suffix), 8-lead dual-in-line plas-
tic packages (MINI-DIP, E suffix), and in
chip form (H suffix). These types are direct
replacements for industry types in packages
with similar terminal arrangements e.g.SE556
and NE5S55, MC1555 and MC1455, respec-
tively. The CA555 type circuits are intended
for applications requiring premium electrical
performance. The CAS55C type circuits are
intended for applications requiring less strin-
gent electrical characteristics.

CONTROL
VOLTAGE
@raioer

CAS55 SERIES

san
TRIGGER outPuT
ICOMPAR,

ouTPUT

vt

sua_

.SHOLO
mu:snocg' T
S ha

h
=

FLIP- DISCHARGE.

FLOP

ér.aounn (SUBSTRATE)

for 10 seconds max. +265 o¢ Fig. 1 — Functional diagram of the CA555
series.
=
vt co‘a:}gnoa T cw’:.'gﬁ%; T FLIP-FLOP
®—
LY £YY
Ql0

RESISTANCE VALUES ARE IN ONMS

920 -249%8

Fig. 2 — Schematic diagram of the CA555 and CA555C.

CA555G, CA555CG:

Hermetic Gold-CHIP 8-Lead Dual-In-Line
Plastic Package (MINI-DIP)

CAS555T, CAS55CT:
Standard 8-Lead TO-6 Style Package

CAS555S, CA555CS:
Standard 8-Lead TO-5 Style Package
With Formed Leads (DIL-CAN)

CA555E, CA555CE:
8-Lead Dual-In-Line Plastic Package
(MINI-DIP)

Features:

B Accurate timing from microseconds
through hours

B Astable and monostable operation

®  Adjustable duty cycle

Output capable of sourcing or sinking

up to 200 mA

Output capable of driving TTL devices

Normally ON and OFF outputs

High-temperature stability —0.005%/°C

Directly interchangeable with SE555,

NES55, MC1555, and MC1455

Applications:

Precision timing

Sequential timing

Time-delay generation

Pulse generation

Pulse-width and position modulation

Pulse detector

erouno (1) O

Tricer(2) (7) oiscHarce

outeur (3) (6) ThresHoLD
reser (4) ORI

TOP VIEW

a. MINI-DIP plutic'paekm
TO-5 style package with formed leads

TRIGGER (T

outeur )

RESET
TOP VIEW

92c8- 2495

b. TO-5 style package

Fig. 3 — Terminal assignment diagrams.




ELECTRICAL CHARACTERISTICS, At 74 =259C, V* =5 to 15 V unless otherwise specified

CA555, CA555C Types
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LIMITS
CHARACTERISTIC|TEST CONDITIONS CA555 CA555C UNITS
Min. | Typ. |Max.|Min.] Typ. |Max.
DC Supply Voltage,
vt 4.5 — 18 | 4.5 — 16 \
vt=5V,
DC Supply Current R = - 3 5 - 3 6 | mA
(Low State)*, It V=15V,
R =e° - 10 12 - 10 15 | mA
Threshold Voltage,
VTH - [2/3)vH] - - 23| - \Y
. vt=5V 145} 167 | 19 — 1.67 —
Trigger Voltage VF- 15V a8| 5 (521 -1 5 [ -1 ¥
Trigger Current - 0.5 - - 0.5 - MA
Threshold Currenta,
ITH ~ | 01 jo25( - 0.1 {025| pA
Reset Voltage 0.4 0.7 1.0 | 04 0.7 1.0 v
Reset Current - 0.1 - - 0.1 — mA
Control Voltage Vt=5vV 29| 333 |38 |26 | 3.33 4 \
Level vt=15V 9.6 10 1041 9 10 1 \"
vt=5V
- - - - 0.25 |0.35
ISINK = 5 mA v
ISINK = 8 mA - 0.1 |0.25 1} - - —
Output Voltage vt=15V
Drop: | Ik =10ma | — | 01 [018 [ — | o1 025
LowState, VOL ["igink=50mA | — | 04 |05 | - | 04 |o75
\"
ISINK = 100 mA -1 20 |22 |- 20 |25
ISINK = 200 mA - 25 - - 25 -
Vt=5V
30| 33 - 275 | 33 -
ISOURCE = 100 mA
High State, VoK vt=15V v
ISOURCE =100mA 113.0] 133 | — [12.75] 13.3 -
ISOURCE =200mA | — 125 - - 125 -
Timing Error
{Monostable): R1. Ry - 05 2 - 1 - %
Initial Accuracy =110 100k
Frequency C=0.1u4F Jm/
Drift with Tested at - 30 |00 | - 50 - p°C
Temperature vt=5YV,
Drift with Supply vt=15Vv _ _ _
Voltage 005 | 0.2 0.1 %/V
Output Rise Time, t; - 100 | — - 100 - ns
Output Fall Time, t§ - 100 - - 100 - ns

* When the output is in a high state, the dc supply current is typically 1 mA less than the

low-state value.

4 The threshold current will determine the sum of the values of R and R to be used in
Fig. 16 (astable operation): the maximum total Ry + Ry = 20 MS2.

.4 0. 0. *
*MINIMUM TRIGGER (PULSE) VOLTAGE (xv)
‘VIN(RE x 1S THE DECIMAL MUL_TIPLIER OF THE SUPPLY VOLTAGE
92¢5-24980
Fig. 4 — Minimum pulse width vs. minimum
trigger voltage.
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Fig. 5 — Supply currént vs. supply voltage.
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Fig. 14 — Typical waveforms for reset timer.

TYPICAL APPLICATIONS
Resst Timer (Monostable Operation)
Fig.13 shows the CAB55 connected as a reset
timer. In this mode of operation capacitor
CT is initially held discharged by a transistor
on the integrated circuit. Upon closing the
“start” switch, or applying a negative trigger
pulse to terminal 2, the integral timer flip-
flop is “set” and releases the short circuit
across CT which drives the output voltage
“high” (relay energized). The action allows
the voltage across the capacitcr to increase
exponentially with the time constant t =
R1CT. When the voltage across the capacitor
equals 2/3 V*, the comparator resets the
flip-flop which in turn discharges the capaci-
tor rapidly and drives the output to its
low state.

4

Fig.12 — Propagation delay time vs. trigger voltage.,
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Fig.15 — Time delay vs. resistance and capacitance.

Since the charge rate and threshold level of
the comparator are both directly propor-
tional to V1, the timing interval is relatively
independent of supply voltage variations.
Typically, the timing varies only 0.05% for
a 1 volt change in V*.

Applying a negative pulse simultaneously to
the reset terminal (4) and the trigger terminal
(2) during the timing cycle dischargesCT and
causes the timing cycle to restart. Momen-
tarily closing only the reset switch during the
timing interval discharges CT, but the timing
cycle does not restart.

Fig.14 shows the typical waveforms gener-
ated during this mode of operation, and
Fig.15 gives the family of time delay curves
with variations in R and CT.

Fig.13 — Reset timer (monostable operation).
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)
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Fig.16 — Repeat cycle timer (astable operstion).

Repeat Cycle Timer (Astable Operation)
Fig.16 shows the CA555 connected as a
repeat cycle timer. In this mode of oper-
ation, the total period is a function of both
Rq and R2;

T=0.693(R1+2R2)CT=11 + 12
where t1 =0.693(R1 + R2) CT

and t2 =0.693(R2)CT
The duty cycle is:
t2 Ra

t1+t2 Rq+2R2
Typical waveforms generated during this
mode of operation are shown in Fig. 17.
Fig. 18 gives the family of curves of free

running frequency with variations in the
value of (R + 2R2) and CT.
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CA723 Types
Voltage Regulators

For Regulated Output Voltages Adjustable from
2V to 37 V at Output Currents up to 150 mA

Without External Pass Transistors

RCA-CA723 and CA723C are silicon mono-
lithic integrated circuits designed for service
as voltage regulators at output voltages
ranging from 2 to 37 volts at currents up to
150 milliamperes.

Each type includes a temperature-compen-
sated reference amplifier, an error amplifier,
a power series pass transistor, and a current-
limiting circuit. They also provide inde-
pendently accessible inputs for adjustable
current limiting and remote shutdown and,
in addition, feature low standby current
drain, low temperature drift, and high ripple
rejection.

The CA723 and CA723C may be used with
positive and negative power supplies in a

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY VOLTAGE
(Between V* and V— Terminals) 40 Y
PULSE VOLTAGE FOR 50-ms
PULSE WIDTH
(Between v+ and V— Terminals) 50 v
DIFFERENTIAL INPUT—OUTPUT
VOLTAGE ................. 40 \%
DIFFERENTIAL INPUT
VOLTAGE:
Between Inverting and Non-
Inverting Inputs ........... i5 v
Between Non-Inverting
fnputand V— ............ 8 \")
CURRENT FROM ZENER DIODE
TERMINAL (VZ) ............ 25 mA
CURRENT FROM VOLTAGE
REFERENCE TERMINAL
(VREF) cevveviiiiiiinnn 15 mA

v

wide variety of series, shunt, switching, and
floating regulator applications. They can
provide regulation at load currents greater
than 150 milliamperes and in excess of
10 amperes with the use of suitable n-p-n
or p-n-p external pass transistors.

The CA723 and CA723C are supplied in the
10-lead TO-5-style ceramic package (T suffix),
and the 14-lead dual-in-line plastic package
(E suffix), and are direct replacements for
industry types 723, 723C, wA723, and
MAT723C in packages with similar terminal
arrangements. They are also available in
chip form (*'H”" suffix).

All types are rated for operation over the
full military-temperature range of —55°C
to +125°C.

DEVICE DISSIIZATION:
UptoTp=26C—

CA723T, CA723CT mW
CA723E, CA723CE mwW
Above Tp = 26°C —
CA723T, CA723CT o
Derate linearly ............ 63 mw/ C
CA723E, CA723CE o
Derate linearly  ........... 83 mw/ C
AMBIENT TEMPERATURE
RANGE (All Types): o
Operating ; —55 to +125 o(:
Storage........coneenne —65 to +150 C

LEAD TEMPERATURE
{During Soldering) :
At a distance 1/16” £ 1/32"
{1.59 £ 0.79 mm) from case for
10 seconds max. +265 [o]

O
UNREGULATED
INPUT

VREF

Qi Q12
04
v
Z
Qi3
FREQUENCY
OMPENSATION
CURRENT
%0 o |9 A
:
CURRENT
o SENSE

NON-INVERTING v~ INVERTING
INPUT INPUT

92CM-24159R1

Fig. 4 — Equivalent schematic diagram of the CA723 and CA723C.
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Features:

u Up to 150 mA output current

# Positive and negative voltage regulation

= Regulation in excess of 10A with suitable
pass transistors

® |nput and output short-circuit protection

® Load and line regulation: 0.03%

» Direct replacement for 723 and 723C
industry types

8 Adjustable output voltage: 2to 37 V

Applications:

® Series and shunt voitage regulator
® Floating regulator

® Switching voltage regulator

® High-current voltage regulator

® Temperature controller

FREQUENCY
v+ COMPENSATION
) UNREGULATED

INPUT

TEMPERATURE~
COMPENSATED

SERIES PASS
TRANSISTOR

O
NON-INVERTING Q¥
INPUT

REGULATED
QUTPUT
g Ovg
cURRENTO  OcuRRENT
v- (L4 SENSE

CURRENT
LIMITER

Fig. 1 — Functional diagram of the CA723 and CA723C.
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SENSE .

TAB

FREQUENCY
(3)compEnsation

V= CASE (INTERNALLY
CONNECTED TO TERM 51

92¢s- 24157R!1

Fig. 2 — Terminal arrangement of the CA723T and
CA723CT in the TO-5 style package.
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Fig. 3 — Terminal arrangement of the CA723E and
CA723CE in the dual-in-line plastic package.




ELECTRICAL CHARACTERISTICS st T4 = 25C, V' = Vg =V} =12V, V==0,Vg =5V,
I = 1 mA, Cq = 100 pF, Crgp = 0, Rgep = 0, uniess otherwise specified. Divider
impedance RyR2 Rq+Rg at non-inverting input, Term. 6, = 10 ka (see Fig. 23).

CA723 Types

TYPICAL CHARACTERISTICS
CURVES FOR TYPE CA723

LIMITS
CHARACTERISTIC TEST: CA723 CA723C UNITS
H CONDITIONS Min| Typ. | Max. | Minj Typ. | Max.
Quiescent Regulator| I =0,
Current, Iq Vj=30V -1 23 35 -1 23 4 mA
Input Voitage
Range, V; 95| — 4 | 95| - 40 v
Output Voltage
Range, Vo 2| - 37 2| - 37 v
Differential Input-
Output Voltage,
V|-Vo 3| - 38 3 - 38 v
Reference Voltage,
VREF 695/ 7156 | 735 | 68] 715 | 75 v
Vy=12
to40 VvV - | 0.02 0.2 - 0.1 0.5
Vy=12
015V - | 0.01 0.1 - 1001 0.1
Vy=12
Line Regulation 15V, %Vo
{See Note 1) Ta=-551
1 +125°C U 0.3 I _
V=12
toi5V,
TA =0to
70°C - | - - -] - 103
Iy = 1
to 50 mA - (003 | 0.15 - 1003 0.2
Ip=1
to 50 mA,
Load Regulati TA B
egulation +125°C _ _ ) _ _ _
(See Note 1) 0 *Vo
=1
to 50 mA,
TA =0
to 70°C -1 - - - |- 0.6
Ta = —56
Output-Voltage A" —Y
Temp. Coeficient, t0+125°C — 10.002 | 0.015 — — — %°C
Vo Ta=0 o
to 70°C - | - - - 10.003 | 0.015
f =560 Hz .
to 10 kHz - 74 - - 74 -
Ripple Rejection d8
f=
{See Note 2) 1 0:3:" te
C = - - - . -
| REF = 5uF 86 86
Short-Circuit A -
Limiting Current, VSC—P(; 108, 65 65 ‘ A
LM o - - - - "
BW - 100 Rz
to 10 kHz,
Equivalent Noise RMS| Cpee = 0 - 20 - - 20 -
Output Voltage, Vi Hv
{See Note 2) 18“:/';100 Hz
z,
Crefr = 5 uF - 25 - - 25 -

Note 1: Line and load regulation specifications are given for condition of a constant chip
temperature. For high-dissipation conditions, temperature drifts must be sepa-
rately taken into account. Note 2: For CRgf. see Fig. 23.

MAX. .muc‘nou TEMP (T )e150°C

THERMAL RESISTANCE =180°C/wW

QUIESCENT DISSIPATION (P
(NO MEAT SINK)

ont

11
ns
T

1

MAXIMUM LOAD CURRENT (I )~mA
/2

b

I
[ ] ) 40

DIFFERENTIAL INPUT-OUTPUT VOLTAGE (V)-Vg )=V

3|

92¢3-24100

Fig. 5 — Max. load current vs ditferential input-
output voltage,
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Fig. 6 — Load latic jthout current limiting.
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Fig. 7 — Load lation with limiting.
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Fig. 8 ~ Load lation with timi
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CA723 Types

TYPICAL CHARACTERISTICS CURVES FOR TYPE CA723 (Cont'd)

v UTPUT voLTAGE (Vg sV

-5 E] (L] 2 38 48
" DIFFERENTIAL INPUT-OUTPUT VOLTAGE V-vg )=V
920824173
Fig 18 — Line regulation vs, differential input-
output voltage.
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LOAD CURRENT (I, )2 40 mA
§ AMBIENT TEMPERATURE "’."IQ‘C

SHORT- CINCUIT PROTECT}
RESISTANCE my;,)-o
" 28 38 43
TIME (1) =ps s2c8-2417¢

Fig. 19 ~ Line transient response,
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Fig. 9 — Current limiting characteristics. Fig 10 — Quiescent current vs. input voltage. Fig. 11 —~ Max. load current vs differential input-
output voitage CA723CT.
TYPICAL CHARACTERISTICS CURVES FOR TYPE CA723C
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Fig. 12 — Max. load current vs differentjsl input- Fig 13 — Load regulati jthout current ing. Fig 14 — Load regulation with current limiting.
output voltage for CA723CE.
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Fig. 20 — Current limiting characteristics vs.
Jjunction temperature.

92¢5-2417%




CA723 Types
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Fig 21 — Load transient response.

TYPICAL APPLICATION CIRCUITS

CIRCUIT PERFORMANCE DATA:

ANEQULATED OUTPUT VOLTAGE . . . v
LINE REGULATION (V[ =3V) . . . s mV
Muouuvmm.,-um e 18 mV

Now: 13 = SE-22 tor miniem wperaturs drite

Fig 23 ~ Lawolugl regulator circuit (Vg = 2

92Cs-24178

to 7 volts).
vz
Ve
v
VREF vo
2N3084
o
2N5294
'3
” URRENT p:
Ao RscpS
g
W e
>
INY-
e INPUT Rz
INPUT v
come
C1
T200er
CIRCUIT PERFORMANCE DATA:
REGULATED OUTPUT VOLTAGE . . . 16 V
LINE AEGULATION AV; =3V) . . . . 18 mV
LOAD REGULATION (alL = 1A}, . . . 16 mV

2208+
Fig. 26 — Positive-voltage-regulator circuit (with
external n-p-n pass transistor).
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ve % vo
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comp
=

CIRCUIT PERFORMANCE DATA:

REGULATED OUTPUTVOLTAGE . . . 18 V
LINE REGULATION (V) =3V} . . . . 15 mV
LOAD NEGU\.ATK)H {8)L = 50 mA) . 45 mV
Nota: R3 = n"ummmhum temperaturs deift

R3 may be eliminated for minimum component count.  92CS-24179

Fig 24 — High-voltage regulator circuit (Vg =7
to 37 volts),
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CA723C

ct
F o.001kF
CIRCUIT PERFORMANCE DATA:
REGULATED OUTPUT VOLTAGE s v
LINE REGULATION (aV) = 3 V) 05 mv
LOAD REGULATION (a1 = 1 4) . 5 mv
92¢8-24182R1

Fig. 27 — Positive voltage-regulator circuit {with

external p-n-p pass transistor).
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e
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Fig 29 —
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Fig. 22 — Output impedance vs. frequency.

Vr
vt Ve
R2
VREF
2N3956
OR
2N6108
i} 2
3k CA723 CURRENT
car23c LM
—0
NT
SERSE
INNOV INV. ‘O
SThS MY INBUT INPU
comp
REGULAT|
BoTiTEe
CIRCUIT PERFORMANCE DATA:
REGULATED OUTPUT VOLTAGE . . . -15 V
LINE REGULATION (aV|=3V) . . . . 1 mV
LOAD REGULATION (a1 = 100mA] . . 2 mV

0 Vv

.18
- B MY gcs-zema

Positive-floating regulator circuit.

Note: For spplications smploying the TO- style peckage
and where V2 is required, sn externe! 6.2-voit

Fig. 25 — Negative-voltage regulator circuit,

92c5-24180 R

v
vt ve
ATED
vRer vo o&%‘# i
/3 2 Rscp
27 300
A7: CURRENT ne
S8 LM s6x0
T =
SRS
INV.
- INPUT
o Qcome
00OIKF
CIRCUIT PERFORMANCE DATA:
REGULATEDOUTPUTVOLTAGE . . . § V
LINE REGULATION (V| =3V) . . . . 05 mV
LOAD REGULATION (3l = 10mA). . . 1 mV
SHORTCIRCUITCURRENT. . . . . . 20 mA
92C8-24)83

Fig. 28 — Foldback current-limiting circuit.
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CA741, CA747, CA748, CA1458, CA1558 Types

Operational Amplifiers

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

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 amplifiers for use in military,
industrial, and commercial applications.

These monolithic silicon integrated-circuit
devices provide output short-circuit pro-
tection and latch-free operation. These types
also feature wide common-mode and differ-
ential-mode signal ranges and have low-offset
voltage 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,
CA747CG, CA747E, CA747G (See Fig. 9);
and types CA1458, CA1558, CA747CT,
have no specific terminals for offset nulling.
Each type consists of a differential-input
amplifier that effectively drives a gain and
level-shifting stage having a complementary
emitter-follower output.

This operational ampilifier line also offers the
circuit designer the option of operation with
internal or external phase compensation.

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

RCA'’s manufacturing process makes it possi-
ble 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.

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

DC Supply Voltage (between V* and V= terminals):
CA741C, CA747C*, CA748C, CA1458% .
CA741, CA7474, CA748, CA15584 |

Differential Input Voltage .

DC Input Voltage* . . . .

QOutput Short-Circuit Duration.

Device Dissipation:
Up to 70°C (CA741C, CA748C)
Upto 76 C (CA741,CA748) .
Up to 30 C (CA747)
Upto 25 C (CA747C) .
Up to 30 C (CA1558) .
Up to 25°C (CA1458) .

For Temperatures indicated Above

© 0 _0 o

Voltage between Offset Null and V— (CA741C, CA741, CA747CE, CA747CG).

Ambient Temperature Range:
Operating — CA741, CA747E, CA748, CA1558.

CA741C, CA747C, CA748C, CA1458 .

Storage . . . . . . . .
Lead Temperature {During Sotdering}:

At distance 1/16 £ 1/32 inch (1.59 £ 0,79 mm) from case for 10 seconds max.

36V
H8v
t30v
t5v
Indefinite

500 mw

500 mwW

800 mW

800 mwW

680 mwW

e e 680 mW
Derate linearly 6.67 mW/°C
05V

~55 to +126 °C

0t0+70 °ct

—65 to +150 °C

265 °C

* If Supply Voltage is less than £ 15 volts, the Absolute Maximum Input Voltage is equal to the Supply Volt-

age.

4 Voitage values appty 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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“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

Features:

® Input bias current (all types): 500 nA max.
B Input offset current (all types): 200 nA max.

Applications:

® Comparator

8 DC amplifier

® [ntegrator or differentiator

= Multivibrator

® Narrow-band or band-pass filter
® Summing amplifier

TOP VIEW

®
non-iv. (4 ofFseT
- “NULL

INPY’ v
NOTE : PIN 4 IS CONNECTED TO
CASE

sacovans

18.—CA741CS,CA741CT,CA741S, &
CA741T with internal phase
compensation.

92CS - 92T R

1b.—CA747CT and CA747T with
internal phase P i

TOP VIEW

V-
NOTE: PIN 4 IS CONNECTED TO CASE
920819420

1c.—CA748CS, CA748CT,CA748s,
and CA748T with external
phase compensation.

Fig. 1 — Functional diagrams.




CA741, CA747, CA748, CA1458, CA1558 Types

RCA No. of | Phase Offset Voltage Min. | Max. V| | Operating-Temperature
Type No. Ampl. | Comp. " Null Agp | (mV) Range ‘o)
CA1458 dual int. no 20k 6 0to +70*
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 +70*

CA747 dual int. yes* 50k 5 —55 to +125
CA748C single ext. yes 20k 6 0to +70%
CA748 single ext. yes 50k 5 —55 to +125

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

AAll types in any package style can be operated over the temperature range of —55 to +125°C,
although the published fimits for certain electrical specifications apply only over the tempera-
ture range of 0 to +70°C.

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: If a CA1458 in a straight-
lead TO-5 style package is desired, order CA1458T.

WINO' - @onsn
INPUT A NULLUAY
NON- NV
NPT (A} *—@ Ve
A0 outeut

N
OFFSET
uuum@— 8)
NON - INV +
ot O @vem
INV ( : )__ - = OFFSET
INPUT(B) NULL(B)

PACKAGE TYPE AND SUFFIX LETTER
TO-5 Gold-CHIP Gold- | BEAM-
Type No. STYLE PLASTIC PLASTIC CHIP| chip | LEAD FIG. No.|
8L | 10L | DIL-CAN| 8L | 14L| 8L | 14L
CA1458 T E G H| GH 1d, 1h
CA1558 T S E G 1d, 1h
CA741C T S E G H| GH 1a, e
CA741 T S E G L 1a, le
CA747C G H| GH 1b, 1f
CA747 E G 1b, 1f
CA748C T S E G H} GH 1c, 1g
CA748 T S G 1c, 1g
PHASE
©) COMPENSATION -
) 2 3 33
s -
9 G2 * Pes
NON ~INVERTING [N
AT 45k a2
a a LN Lag
s | | G 28
Pe :‘u b ouTPUT
CoupENsATION b +—®
g s
OFFSET MULL e J% [ .
— 4 1N Se
Qg t Qe
Qg Q7 09 °|QL
b 4 __K ar
[} rsd Srp [N Srp  Smy
I3 0k 3 3K 350k Z80
< Ov-

ALL RESISTANCE VALUES ARE IN OWMS

92CM~ 19432

Fig.2—Schematic diagram of aperational amplifier with external phase

compensation for CA748C and CA748.

TOP VIEW

INV.
INPUT (A}

OUTPUT (A)

INV.
INPUT(B)

1d.—CA1458S,CA1458T,CA1558S,
and CA1558T and internal
phase compensation.

OFFSET NULL M ® NC
%
weur @ } v
NON -INV.
INPUT ®oureur
- OFFSET
v @ ®Nuct

TOP VIEW
s2¢8-2301
1e.—CA741CE,CA741CG,CA741E,
and CA741G with internal
phase compensation.

TOP VIEW

NULL (A

v—@—

(A)

'—@NC

OQUTPUT

92c5 19429

1f.—CA747CE,CA747CG,CA747E,
and CA747G with internal
phase compensation.

PHASE COMP O—J
8 OFFSET

® PHASE
wuLL comr
INV.
INPUT } vt
NON -INV. ® ouTeuT

INPUT

o]

OFFSET
® Nult

TOP VIEW
92¢5-23999
19.—CA748CE,CA748CG,CA748E,
and CA748G with external
phase compensation.

output ta) (O -® v*
INV
oot 1@ r—@oureut (8)
NON -INV ® i
INPUT {A) = INPUT (8)
. NON- INV.
v O INPUT (B)

TOP VIEW
92C5- 25C1%5
1h.—CA1458E,CA1458G,CA1558E,
and CA1558G with internal
phase compensation.

Fig. 1 — Functional Diagrams (Cont’d)
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CA741, CA747, CA748, CA1458, CA1558 Types

3 - ®v* THEH ameiewt 1 (1a)+25°C
d
INVERTING
INPUT 4 Qs ] %0 -
[ i
Q ;aj N ) %3 f
r;%uu;mvsnnw = é'OvF .A./\;\K‘_4 o §
- C t :
L Qa4 4 n <SRy E
K Dq Rg :)25 g
2.5k 4 QUTPUT
s
0 ] 2
s <::("0 DC SUPPLY VOLTS (v*, V) sacssraam
% %6 Fig.4—Open-loop voltage gain vs. supply voltage for
o _Kw o 9% all types except CA748 and CA748C.
S ¥ —
I R’«; he: R2 R Riz g R [ FH 0 SUPPLY VOLTS (V*+15,v=+-18) |
'K 50K K 3k 50k <80 s ;] — TT] AMBIENT TEMPERATURE (Tar=25°¢
92cM-13433 ALL RESISTANCE VALUES ARE IN ONMS  SEE FUNCTIONAL OIAGRAM FOR TERMINA ®v- 1" 1'§ i _ﬁ
o NUMBERS OF RESPECTIVE. TYPE NUMBERS § o4 i wed IR _
Fig.3— di of operational amplifiers with internal phase compensation for CA741C, Fl SSaiiams: FHET 13
CA741, and for each amphflar of the CA747C, CA747, CA1458, and CA1558. 2 3 - 4 [ 8
ELECTRICAL CHARACTERISTICS 5 siimm T T
For Equipment Design § oy H
1 N I
TEST CONDITIONS LIMITS H
8 7 1 il
St:pf!v Voltage, CA741 I Sans =
AL CA747* ot ik
CHARACTERISTIC =15V CA748 UNITS L i Hs
N - FREQUENCY (f)—Hz 82¢8-17620
Ambient ‘ CA1558 Fig.5—Open-loop voltage gain vs. frequency for all
Temperature, To | Min. | Typ. | Max. types except CA748 and CA748C.
© .
Input Offset Voltage, V|| Rg =< 10kQ2 % C - ! 51 mv
—56to +125 °C - 1 6
25°C - 20 200 FHH ameient T (Tare25°C
B
Input Offset Current, ;g -55°C - 85 | 500f nA H
g
+126°C - 7 200 H H
25°C - 80 | 500 3 =H :
. L T
Input Bias Current, I, —55°C - | 300 [1s00| nA H e et i
w 3334 3SE0E
+125°C - 30 | 500 g
Input Resistance, R| 0.3 2 — MQ g oo
] ‘ T
Open-Loop Differential R 22kQ 25°C 50,000 | 200,000} — ; R
K _ )
Voltage Gain, AoL Vpo=%10V ~5510 +125°C | 25,000 - _ oC suPPLY Jousxv'.v-ul .
92CS-17621R1
Common-Mode Input ° Fig.6—Common-mode input voltage range vs. supply
Voltage Range, VicR 5510 +125 °C 12 13 - v voltage for all types.
Common-Mode °
A Rg <10k [-55t0 +1 70 - dB
Rejection Ratio , CMRR S Sto+125°C %
[jensu w25C ¥
S;ZT;Z‘?L?‘III:?;O‘ osan Rg<10kQ |56 10 +125°C _ 30 150 | pv/v E “ HEHH loan ResisTance ) paaa -
3
- ° + + — 3 .
Output Voltage R =10k 65t0 +1256 °C 12 14 v %
Swing, Vopp R >2kQ |-565t0+125°C | *10 | #13 - §=
25°C - 17 | 28 2 ; H
©
Supply Current, 1% 55 °C - 2 33| mA i £ i
Iogausase|
+125°C - | 15 | 25 7 R
3 feuEsESN Sotas
25°C _ 50 85 & ot b 1 .—_"'5.... H,m‘“.
Dev'ce D.SSIpa‘lon’ PD —55 Oc _ w 100 mw DC SUPPLY VOLTS (V*,V") secoimazen
+125 oc _ 45 75 Fig.7—Peak-to-peak output voltage vs. supply volt-
age for all types except CA748 and CA748C.

* Values apply for each section of the dual ampilifiers.
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ELECTRICAL CHARACTERISTICS
For Equipment Design

LIMITS
TEST CONDITIONS CA741C
Supply Voltage, CA747C*
CHARACTERISTIC vt=15V, - CA7480 UNITS
V—=-15V Ambient . "
Temperature, Ty, CA1458
Min. Typ. |Max.
o
tnput Offset Voltage, Rg=< 10k 5 C — 2 6 mvV
Vig 0to70°C. - - 75
o
Input Offset Current, % C — 2 200 nA
o 0to70°C - - ]300
Input Bias Current, 25°C — 80 |500 nA
lig 0to70°C - - |800
Input Resistance, R, 0.3 2 - mMQ
Open-Loop Differential | R =>2kQ 25°C 20,000 { 200,000 —
Voltage Gain, Aqgi Vg=2*10V 0to 70 °C 15,000 _ _
Common-Mode Input 25°C +12 13 _ v
Voltage Range, V|cR
Common-Mode o
Rejection Ratio, C(MRR| S <10kQ %5°C 70 % |- |98
Supply-Voltage °
Rejection Ratio, PSRR Rg<10k$2 25°C . 30 [150 {uV/V
R =10kQ2 25°C 12 14 -
QOutput Voltage Swing, 5
v 25°C 10 13 - \'
opPpP RL=>2kQ .
Oto70 °C +10 13 -
Supply Current, 1% 25 °C - 17 |28 | mA
Device Dissipation, Pp 25°C - 50 85 mwW
* Values apply for each section of the dual amplifiers.
ELECTRICAL CHARACTERISTICS
Typical Values Intended Only for Design Guidance
TEST TYP.
CHARACTERISTIC CONDITIONS VALUES UNITS
Vi =3$15V ALL TYPES
Input Capacitance, C, 14 pF
Offset Voltage
Adjustment Range 15 mV
Output Resistance, Rg 75 Q
Output Short-Circuit Current 25 mA
Transient Response: Unity gain
Rise Time, t, V| =20 mV 0.3 s
Overshoot R =2kQ 5 %
Cyp <100 pF
Slew Rate, SR:
| - .
Closed-loop RL >2kQ 0.5 Vius
Open-loop® 40

A Open-loop slew rate applies only for types CA748C and CA748.

©OC SUPPLY VOLTS (v* 215, v™=15)
C AMBIENT TEMPERATURE (Tylw 25°C
LOAD CAPACITANCE (Cy )+ 100 pF

UTPUT MLLIVOLTS 1w}

TINE — uy

s2cs-1s24Tm

Fig.8—Output voltage vs. transient response time for
CA741Cand CA741.

INVERTING
INPUT

® SEE FUNCTIONAL OucraM 1  _
FOR TERMINAL NOS OF OV

RESPECTIVE TYPE NO. 92CS-19424R2

Fig.9— Voltage-offset null circuit for CA741C, CA741,
CA747CE, CA747CG, CA747E, and CA747G.

INVERTING
INPUT

QUTPUT

92Cs-19425R2

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

92CS-15746

Fig. 11—Transient response test circuit for all types.
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CA1541D

Dual-Input Memory Sense Amplifier

RCA-CA1541D , a monolithic silicon integrated circuit, is a
dual-input memory sense amplifier intended for core memory
applications.
The sense amplifier, consisting of two differential input
ifiers, a second stage amplifier, and an output
logic gate {See Fig. 1), converts low-level core-memory ‘1"
pulses to saturated logic-level output pulses. Either one of
the input amplifiers may be gated ON with a saturated
fogic signal so that an incoming 1" pulse of positive or
negative polarity can be detected from either of two sense
lines.

The CA1541D features an external switching threshoid
adjustment, plus its gate and strobe inputs are compatible
with saturated logic levels. The sense amplifier is suitable for
operation with core memories having cycle times equal to or
greater than 0.4 us and is unilaterally interchangeable with
industry types 15410 and 1441.

The CA1541D is supplied in 14-lead dual-in-line ceramic
package and is rated for operation over the full military
temperature range of —550C to +1250C.

MAXIMUM RATINGS, Absolute Maximum Values, at Tp = 25°C
Except for Differential input Voltage, all voltages are measured with respect to ground (Term. 8).

DC Supply Voltage:

viiTerm.2) . .................

V- {Term. 7)
Differential input Voltage e
Common-Mode Input Voltage s e s as e
“A’" or “B’"-Gate Input Voltage® . . .......
Strobe Terminal Voltage .- ...........
Output Terminal Load Current . . . ., . ...

Device Dissipation:

UptoTp=75°C  .........

Above Tp = 75°C

Ambient Temperature Range:
Operating

Storage . ............

Lead Temperature (during soldering):

+10 V
-10 V
t5 Vv
t5 V
V- to V*
V- to +6V
+25 mA

750 mwW
....... .« ... ..Derate Linearly 8 mW/°C

—55to +125 °C
—65 to +150 °C

At distance not less than 1/32 inch (0.79 mm) from

case for 10 seconds max. .............

+265°C

#Note: The “A” or ’B”-Gate Input Voltage is also referred to, as the Channel-Gate Input Voltage.

LINEAR Lo, atE
suter O @ g

A R
. RS SRl | M3 X
N 280, j,g a7 75K
CIRD
R3q R3g
. " 2 'Y
13 Ix
ﬂ.s R2a,
A (O] e 9
Pt
20
AT
o s 08 L O ¥ 2 o538
. 4
8 ameririen®- f2sS  Shogl Yo
DIFFERENTIAL ! Qa3 4 oio
INPUT 0 ) 02 04 Os ¥os 222
A
Bogh Ug ok 1% ¥ &
Ay ) ¥or ¥
33| Sy
“a" inpuT Q) Ru _l
)
GATE 2 "'.0“ D. tun a4o ™
" vt @i, - ®
on 7 2
't S 7 :" hise "’2'
™ LT e $ 20" sTROBE
03 ({ f2e ‘:‘u INPUT
187
Shg LTy Ris  oRig ‘.'.."31-"‘“ vaLuEsS ane
344n 344k
asx S0 SUBSTRATE CONNECTED TO

&

TERMINAL T(V")
5) THRESHOLD

ADJUST szcL-939

Fig. 2 — Schematic diagram of the CA1541D.
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Features
= Complete dual input core memory sense amplifier
® Two available outputs: —Saturated logic output
—Linear output {positive output for
either polarity input)
Nominal threshold voltage: 17 mV
Adjustable threshold: 10 to 35 mV
Low threshold uncertainty range: £3 mV
Fast overload recovery time: —Differentiai-Mode: 15 ns typ.
—Common-Mode: 30 ns typ.
lndcpomhm channel gate and strobe terminals compatible
with saturated logic levels
Suitable for core memories having cycle times > 0.4 us
input offset voltage: 6 mV max.

“a" AMPLIFIER Losic
1FFERENTIAL LINEAR,
INPUT OUTAUT OF 8
CA1541D]
3
A INPUT
AMPLIFIER
A+
oyTPYT
[0 tHed
"A" INPUT
GATE _@
ORI LOGIC
cur GATE
‘wwuv
"a"AMPLm:a
DIFFERENTIAL- "B" INPUT
INPUT IAMPLIFIER
®
"B" INPUT THRESHOLD| TR
GATE abJusy L SuEopE

92¢5-19390

Fig. 1 — Functional block diagram of the CA1541D.

¥
2% '9” INPUT SIGNAL
e
INPUT
[AMPLIFIER
ITPUT
~
2vsoiv. \ STROBE INPUT
;EN SE
/] AMPLIFIER
OUTPUT AT
ot
|
TIME-50ns/Dtv.
s2cs-19392
Fig. 3— Typical operational wave forms.
A CHANNEL vhsv
92519393
Fig. 4 — Input bias (I;g) and input-offset current (119}

test circuit.




ELECTRICAL CHARACTERISTICS

CA1541D

TEST CONOITIONS
Va8V, V== -svv
VTN ADJ. = Ta = 259C
CHARACTERISTICS SYMBOLS | o + 1%, (unless LIMITS UNITS
{Term. 13) indicated
Cexr= 001uF [otmerwin) Py~ Trve, Tmax.
Static (DC) Characteristics
Power Dissipation Po - 140 180 mw
Input Otfset Currant ho - 1 2 HA
Input Bias Current:
Ta = 269C ™ e - B 5 » uA
Ta - —559C 5T Ves [ - 50
Output Voitage: V3= Vg=
High VoH | lom =200uA 0 3 - - v
LM;- Vig*SV, _ - 350 92C8-19396
Ta: ‘stcc vou | ig-10ma - — w 1l™ Fig. 5 - Test circuit for measursment of low (Vg ) and
A~ 1250 high (Vo) output voltage tevels.
Strobe Load Current is Viz=0 - - 15 mA
Strobe Reverse Current: _ _ 2
Ta = 259C 1SR | Va2 =5V HA
AT - - b
Input Gate Losd Current G Vig=Vyy O - B 25 mA WUt Vi
Input Gate Reverse Current: - - 2 o:o:
Ta = 25°C IGR | V10=V11:5V HA
Ta+1259€ - - ki o
TPYT
Switching Characteristics c’?“uge
AT TERM. 9 oy )
Input Threshold Voltage: 14 17 20 4
Ta = 259C VTH mv
TAT 610725 12 17 22 2oy 1710 o8
Input Offset Voitage Vio - 1 6 mv “w _-/D‘ﬂ
Input Gate Voitage: —= ha PROPAGATION
VGH fve s - 16 - DELAY
High GH [ vy-vg=25mv, v SRR | 50% | WAVEFORMS
Low VGL | Va=Vvg:0 - 07 - AT TERM. '._ﬁ %
Common-Mode Range: — s _ ouTPUT g,“
1nput Gata High vem v AT TERM. 9 o
Input Gate Low - 15 - v
Differentia-Mode Range: VoH - £600 - mv
Input-Gate High vhisy
o
Input Gats Low VoL - s - v re
IFER
‘Propagstion Deiay: A seoit
Input 10 Ampufier Output Ha V3=25mV (pulsed), - 10 15
1nput to Output uo | viz=a2v - 20 30
Strobe 1o Output 150 V3=Va=Vs=Vg=0. - 15 20 " CAlS410
V12 = 2V (pulsed) QUTPUT
Gate Input to Amphifier Output 1GA | Vi1 =2V (pulsed) - 10 15
Gate Input to Amplifier Input Gy V3= 25mv -~ 30 35
Common-Made Recovery Time: _ 15 30
Input Gate High CMR V3=V5=15V ns
input Gate Low - 15 30 w e
NOTE | :¥ru» =5
Ditferential-Mode ITH" 50 )
: NOTEZ: Sz " VT3V
Recovery Time: - 30 -
Input Gate High ‘OR V3= V5= 400 mv ns
Input Gate Low o otcH-13895
Fig. 6 ~ Threshold propagation delay, gate and input-offset
test circuit with associated pulse wave forms.
DC SUPALY VOLTAGE (Vv le& SV DC SUPALY VOLTAGE (V¥,V-}r&S8V THRESHOLD ADJUST VOLTAGE [VTw (ADI]~S!
3 19| THRESHOLO ADJUST VOLTAGE [vyy tADuT] ==3 V 3 [AMBIENT TEMPERATURE (Tal*25°C 3 2/ AMIENT TEMPERATURE (Ta}125°!
I I I I
z z T 20 Posiri;
2 2 3 i Sueecy |
o 5 20 w MDQ )
= = 2 P33y
¢ ¢ ¢ =L
g v ] 3 ,/ P
2 H /] g iy
: g <
z o 'i’-_ / I st
g g » ——
z z z
3| [H]
-56  -28 25 80 75 100 125 -y -38 -4 -48 -3 -85 -6 -63 - ~48 -5 88
AMBIENT TEMPERATURE {TA)—*C THRESHOLD ADJUST VOLTAGE (VT (ADJ.)] —V NEGATIVE DC SUPPLY VOLTS (V™)
92c5-19396 22cs-19397 92c5-19308

Fig. 72 — Input Vryvs Ty

Fig. 76 — Input Vyy vs. Vry (ADJ.A

Fig. 7c - Input Vry vs V.
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CA1541D

THRESHOLD ADJUST YOLTAGE [VTH(ADJ.Y]*=5 vV
> DC SUPPLY VOLTAGE (V¥ v-1s &SV
T 301 MBIENT TEMPERATURE (Tals 25°C vou Ir AND ty=23 08
} I ov Yo%
o oespro - T e
o QUTPUT (FOR INPUT
g LESS THAN COMMON-
2 MODE iNPUT RANGE | 100mv
8 \ L
o
b=
5 \ fe————200n ——= tcup
&
£ QUTPUT (FOR INPUT
£ s GREATER THAN COMMON-
v MOOE INPUT RANGE) 4
2 2100mY
2z
10}
] 50 100 150 0 2%0 300

20
INPUT PULSE WIOTH (1p) —ns

92519399

Fig. 7d ~ Input Vyy vs. input pulse width, Fig. 8 — Common-mode input range test circuit with

associated pulse wave forms,

DC SUPPLY VOLTAGE (V¥ v )ed 8 v
THRESHOLD ADJUST VOLTAGE [VTH (ADU.I ]« -5 v
AMBIENT TEMPERATURE (Ta)*25°C

OUTPUT VOLTAGE (egur!=—V

OVERLOAD
GEN.
2400 mv

l
, |
|
{

J

92cM=19401 -40 -30 - ?np ;lo ‘0 l? 20 30 a0
’ . —mV
Fig. 9 — Differential-mode input range and recovery test circuit with T VOLTAGE (hml = MY e-rox0
associated pulse wave forms. Fig. 10 — Input-output transfer characteristics.
AMPLIFIER
v*esy TRYT
o
2V
1,e10m -
GATE 0%
INPUT
0
oy Lm
2V 1eet0m
l:g vf ~ ‘ 2wV | trei0ng
° ! Ax:xl.jrfﬂ 50% o % . PUT
! v 25
eyl emdas | R
ouTeyT ’
PULSE I-ov
ts0 ey / \
tvemm.
92c8: 19403 NOTE: Sz 1N "a” POSITION WHEN S, (N ETHER o PosiTion
Fig. 11 - Strobe to output test circuit with jated S2 IN "0 POSITION WHEN S; IN EITHER "V' POSITION 2208-19404
puise wave-forms. Fig. 12 — Gata input to smplifier input (tg/) test circuit
with associated pulse wave forms.
2y
W
(TERM 10 0%
oR 1}
cour 0%
{TERM.14)
o
92C5-19408
Fig. 13— Gate input ta amplifier output (tga) with
GA
associated pulse wave forms.
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FM IF Amplifier-Limiter and
Quadrature Detector

For FM IF and TV Sound IF Applications

The CA2111A, on a single monolithic chip, provides a multi-
stage wid ifier-limiter, a , and an
emitter-follower output stage. This device is designed for use
in FM receivers and in the sound IF sections of TV receivers.
n addition, an output terminal is which allows the
use of the amplifier-limiter as a straight 60-dB wideband
amplifier.

The tier-limiter features the

istics of 3 cascaded differential amplifiers.

limiting

The quadrature detector requires only one coil in the asso-
ciated outboard circuit and therefore, tuning is a simple
procedure.

A unique feature of the CA2111A is its exceptionally low
AFC voitage drift over the full operating-temperature range.
This device can be supplied in either dual-in-line or quad-in-
line 14-lead plastic packages (CA2111AE and CA2111AQ,
respectively).

ELECTRICAL CHARACTERISTICS at T4 = 25°C

Features:

= Direct replacement for ULN2111A and MC1367
® Good sensitivity: Input limiting voltage (knee) (400
MV typ. at 10.7 MHz; 260 uV typ. at 4.5 MHz

and 5.5 MHz)

Low harmonic distortion

operating-temperaturs range

& Minimum number of external parts required

Exceflent AM rejection (46 dB typ. st 10.7 MHz}
Provision for output from 3-stage |F amplifier section

Quadrature detection permits simplified single-coit tuning
Extremely low AFC voltage drift over full

LIMITS
CHARACTERISTIC SYMBOL TEST CONDITIONS UNITS
MIN. | TYP. | MAX,
DC Voltage: vt=i2v - 5.4 -
At Terminal 1 Vi = 8V - 3.7 -
At Terminals 4, 5, 6, 10 Va,5,6,10 vt= 8v - 1-13 | - v
At Terminals 2, 12 V2,12 - 3.5 -
DC Current {into Terminal 13)
Atvt= gv - 14 - mA
Atvt=12v 113 - 16 -
Amplifier Input Resistance R4 - 7 - k2
Amplifier Input Capacitance Ca - 1 - pF
Detector Input Resistance Rz - 70 - [X1]
Detector Input Capacitance T2 fo = 10.7 MHz - 27 - pF
Amplifier Output Resistance Rio - 60 = Q
Detector Output Resistance L) - 200 - Q
De-Emphasis Resistance LM - 88 - k§2
DYNAMIC ELECTRICAL CHARACTERISTICS at TA™ 2°c
FM Modulation Frequency = 400 Hz, Source Resistance = 5002
TEST CONDITIONS TEST CIR-
CUITOR
fo = 10.7 MHz fo = 4.5 MHz fo = 5.6 MHz CHARAC-
CHARACTERISTIC | SYMBOL o o o NITS
Af=1% 75 KHz Af =+ 26 KHz | Af = + 60 KHz v TERISTIC
CURVES
vt=i12v v*=gv vt=i2v vt=12v FIG. NO.
LIMITS
TYP. | MAX.| TYP. | MAX.| TYP. | MAX. | TYP. | MAX.
AMPL-LIMITER
Input Limiting Villim) 400 600 | 400 600 250 400 250 400 v 7.6.8.9
Threshold Voltage (4) {RMS)
AM Rejection® * AMR(1) | 45 - 37 = 36 - a0 a8 | 2.7.586
[Ampl. Voltage GainA { Ay(10) 85 - 55 - 60 - 60 dB 7
ETECTOR
Recovered Audio® VolAF) |0.48 - 0.3 - 0.72 -~ 1.2 v 6,7,8,9
Output Voltage m (RMS)
Total Harmonic*
Distortion THD(1) 1 - 1 - 15 - 3 % 7

v, = 10 mV (RMS) AV <80V (rms)

*100% FM, 30% AM

CA2111AE, CA2111AQ

L1-14 i
ot {e1-1200F

vhazv 0003 uf

» @ &

TuiTTER

o
e
2

R

Fig. 1-Block disgram of CA2111A and
associated outboard components.

s2c3 20788

RATINGS, Absolute-Me Values at To=~25°C

DC Supply Voltage
{between terminals 13 (V*) snd 7 (V)] 18 v
Device Dissipstion:
Upto T, =60°C . 600 mw
Abave Tp, = 60°C derate linearly 6.7 mW/°C
Ambient Temperature Renge:
Opersting ................ 56 t0 +128 °c
Storsge . ..............., -85 10 +150 °c

Lead Temperature (During Soldering):
At distance 1/16 £ 1/32 in.
{1.89 £ 0.78 mm}

from case fortOs max. ....... +266 °c
SUPPLY VOLTAGE (V*)ei2y
AMBIENT TEMPERATURE {Ty)e25°C
a0} ONFM. So%AM g
10045 Wiz San
f 4 SRS ‘15 el ”1—
§ ol i Vi
Loy - V
T .
i 44‘. 1
830 < T
3 4
£ ek 1
Tall B0 .
ey 1
o I 4+t -
ol |1
) “ C0p 2 4

k) s,
INPUT SIGNAL VOLTAGE (V) — mV{rms]
22c3-20761

Fig. 2'~AM rejection vs input voitage (4.5 MHz).

qmu VOLTAGE (V7112 V T REF. SIGNAL]
AMBIENT TEMPERATURE (T025°C | _ WPUT {TERM i)
100% FM, 30% AN "2t
solfe 8Kz oS Paa
-« T ~7
i Iy AT )4
2 Al v
IR IR
i - H
e ; | REE i
S A H | . WNPUT (TERM 9)
< 3 i
-
= e
Tl 1 T
Lo "
86 o K | ) 2 e
INPUT VOLTAGE (V;)—mV [rms] 02cs-20762

Fig. 3-aM rejection vs input voltage (5.5 MHz).
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CA2111AE, CA2111AQ

2 RI2 g me
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2s0
‘>
: o o
Fig. 4 ~Circuit schamatic—CA2111A
DETECTOR TRANSFER
COMPONENT VALUES CHARACTERISTICS
cl c2 ! Ly Cy. Ry Q Cz Cy UPPER LOWER
PEAK PEAK
Wz uH oF K - oF uF M MHE
0. pF 45 14 120 2 30 3 0.003 458 442
55 8 100 20 £ 3 0003 563 537
107 2 120 39 £ 47 0.0 109 105
UNIVERTER
BOONTON |
EQUIVALENT
SOuF AC VIVM
BALLANTINE
34
FM SIGNAL 253 [rouvarent NOTE:
A ), Input to the quadrature coil can be from
202H OR / sither terminal 9 or terminal 10. Terminat
EQUIVALENT 9 is normally used because it lessens the
DISTONTION possibility of overloads during tuning.
ANALYZER The use of terminal 10 increases the
HEWLETT o - L
PACKARD limiting sensitivity significantly and hes
loal‘&'l.?‘m been used successfully in these tests.
92€8-207TL
Fig. 7 —Test circuit.
AMBIENT TEMPERATURE {TA1+25°C T T T R
A + SUPPLY VOLTAGE (V8 V| I A
1 Y ros07mn [P >t Tt H
2 B1s278kHz ‘/ ot e b o e ] A
M INPUT CARRER*Imv ., }l, -t
A A -~ LY ’ EEERREES H
(|
g P4 ! : -
0 : + 1
= >
FI + . } ' e g N
ET o . [ f . - ssgsusgesnsn
3.5 Y. | < by
T ‘é ok . +— 2 ot A
§ | | X g T H
; E [33453<3 S22 $5543 sdbep tfen s ngnn
£ / ! i g ..F 244 Sgans 4984 sbout pas 45
2 [ B 1 e e A pnss
5w — ! f85e ke eud ssud s elt 1
8 ST Yl N A SeTaiasoss SoTIe tiasy arh el S2R02 SALY 91
8! L sesasaggeysgand paesy pa gy SISt S22 2538
001 8, ) 4 s8g oo Saas 186 SOS0% SO034 S3008 SOROE SRRPE ‘r‘h
INPUT SIGNAL VOLTAGE {V;)—mV{rms] 3-?50 o 25 L
s2c8-20786 AMBIENT TEMPERATURE (Ty)—°C
secs-20767

Fig. 9—Detected audio output vaitage vs input voitage (10.7 MHz)
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Fig. 10~AFC voltage vs ambient temp.,

—

50 JAMBIENT TEMPERATURE (151+25°C '] [ | T
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Fig. 5 ~AM rejection vs input voltege (10.7 MHz).
F 1] SUPPLY VOLTAGE (V¥112V
.S qo| AMBIENT TEMPERATURE (Tal=25°C
> for4.5 MHZ
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E3
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g " A
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2 //
§ /
g a2
8 o
@ ol
8 o
o1 4 ' 0 4
INPUT VOLTAGE (Vj}—~mV [rms]
92C3-20764
'Fiy. 6 —Detected sudio output vs input voitage (4.5 MHz).
73 iu»u VOLTAGE (V*)=12 v i T 1
£ MBIENT TEMPERATURE (Ta)x25°C
7 12l s sunz | ’ NPUT (TERM 9)
- "
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Fig. 8—Detected sudio output vs input voltage (5.5 MHz).
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Fig. 11—Signal-to-ncise ratio vs input voltage.




DC Amplifier

® Designed for use in Communication, Telemetry, Instrumentation, and

Data-Processing Equipment

® Balanced differential-amplifier configuration with controlled
constant-current source to provide outstanding versatility

® Built-in temperature stability for operation from -55°C to +1259¢C

e Companion Application Note, ICAN 5030 "Applications of RCA CA3000
Integrated Circuit OC Amplifier” covers characteristics of different
operating modes, frequency considerations, 10 mHz narrow band
tuned amplifier design, crystal oscillator design, and many other

application aids
® 10-Lead hermetic TO-5 style package

ABSOLUTE-MAXIMUM VOLTAGE LIMITS

at Tgp = 25°C
OPERATING-TEMPERATURE RANGE —55°C to +125°C
STORAGE-TEMPERATURE RANGE —65°C 10 +150°C

LEAD-TEMPERATURE (During Soldering):
At distance 1/16 * 1,32 inch (1.69 £ 0.79 mm)

from case for 10 seconds max. +265°C

MAXIMUM POWER SUPPLY VOLTAGE -- 16 or 8 V

MAXIMUM SINGLE-ENDED INPUT-SIGNAL VOLTAGE . , 4V

MAXIMUM COMMON-MODE INPUT-SIGNAL VOLTAGE . . f2Vv

MAXIMUM DEVICE DISSIPATION:
From —55°C to 55°C

450 mw
Above 8! C e e e e e

‘Derate 5 mW/oC

ELECTRICAL CHARACTERISTICS, at Tra = 25°C, Vo = +6Y, VEE = -6V, unless otherwise specified

CA3000

HIGHLIGHTS
® Input Impedance « « « ¢ ¢ o s« o« 195 K2 typ.
®Voltege @8in. + « « v ¢« ¢ o e o . 30 dB typ.
@ Common-Mode Rejection Ratio . . . 98 dB typ.
©® Input Offset Voltage. . . . . . . 1.4 W typ.

© Push-Pyll Input and Output
® Frequency Capability
OC to 30 MHz (with external C and R)
O Wide AGC Range. + + . o v o v o« 90 dB typ.

APPLICATIONS
® Schmitt Trigger
® RC-Couplied Feedback Amplifier
® Mixer
® Comparator
® Modulator
® Crystal Oscillator
® Sense Amplifier

-LINITS TYPICAL
SPECIAL TEST CONDITIONS TEST CHARAC-
CHARACTERISTICS SYMIOLS | Terminals No.t & Mo.5 Not | CIRCUITS crneco Terisics
Connected Unless Specified CURVES
Figo {Min. [Typ. | Max. [units [ Fig.
STATIC CHARACTERISTICS
Input Offset Voltage vio - Jie 5 {.] 2
Input Offset Current 110 - 2] 10 | ua 2
input Bias Current I18 - 123 |3 | wm 3
TERMINALS
4 5
Quiescent Operating V8 W W - z.6 1 - v Iy
Vol tage or . VEE - Je2 ] - [] 4
o VEE 3 - |8l - 1 4
VEE VEE - 0.6 - v 4
Device Dissipation Po N N - 30 - - HONE
DYNAMIC CHARACTERISTICS
Differential Voltage Gain ApIFE Single-Ended Qutput f = | kHz 6 28 32 - d8 5
Single-Ended Input Double-Ended Output f = | kHz 6 - 38 - d8 5
Bandwidth at -3 dB Point ] Vy=10mV, R = 1kQ - 0| - [ wm 7
Maximum Output Voltage Resistonce values are in ohms secs-izsrsas
Swing YouT(P-P) f=1 kHz 6 = | 6% | - |vp-P)| WOME
YY) Fig.) SCHEMATIC DIAGRAM
ommon-Mod: ection
clutio e Rejecti CMRR f =1 kHz 9 70 9% - d8 8
Single-Ended Input
|npedance 1] f=1 kHz 11 | 70K |1esk o] 10
Single-Ended Output
{npedance 2ouT f=1 kHz 13 (5.5 8K [10.5k] 2
Total Harmonic Distortion THD Rg=1k§2 f = ) KkHz V=42V o - 0.2 5 % 11}
AGC Range (Maximum Vol tage .
Gain to Complete Cutoff) | A% fo i khe 15 %0 % i s
STATIC CHARACTERISTICS FOR TYPE CA3000
INPUT OFFSET VOLTAGE AND CURRENT vs TEMPERATURE INPUT BIAS CURRENT vs TEMPERATURE QUIESCENT OPERATING VOLTAGE vs TEMPERATURE
3 GSITIVE OC SUPPLY VOLTS (Vgol* +6 POSITIVE DC SUPPLY VOLTS (Vogi- +0 [3 OSITIVE DC SUPPLY VOLTS (Vegl = +6
" IVE DC SUPPLY VOLTS (Vgg)® —6 NEGATIVE DC SUPPLY VOLTS (Vgg)e =6 § IVE DC SUPPLY VOLTS (veg)« - §
3
1] £ ¥§
. 1
: 3
3 ey " z0 §£
- f
23 it 5
56 s
ks 5 §§
-7 -0 -25 25 30 ¥ 100 R 25 % 75 00 128 5% <25 25750 75 00 128
AMBIENT TEMPERATURE (Ta )—°C AMBIENT TEMPERATURE (Tj |—°C AMBIENT TEMPERATURE (T, )—1C
s2c8-13209 CS-13296 . 3384
Fig.2 Fig.3 Fis.%




CA3000

DYNAMIC CHARACTERISTICS AND TEST CIRCUIT FOR TYPE CA3000

OIFFERENTIAL VOLTAGE GAIN vs TEMPERATURE

NEGATIVE DC SUPPLY VOLTS (Vg
| FREQUENCY Lt) = ike/s

a0

1 ~ENDED)
5
= -3

<

z

3

78 -%0 -25 25 80 75 100 @28
AMBIENT TEMPERATURE (T, 1—*C
szcs-13s0a
Fig.5

DIFFERENTIAL VOLTAGE GAIN AND MAXIMUM OUTPUT
VOLTAGE SWING TEST CIRCUIT

Vee
+EV

0SCILLOSCOPE
Yout {TEKTRONIX
DOUBLE-ENDED | TYPE 502,5024,
OUTPUT OR
) EQUIVALENT)
SINGLE-
ENDED.
o |ouTPUT|
rd
” -6v
Agirr, * 2000010 U7 M
N 92C5-13497R)
Fig.6

COMMON-MODE REJECTION RAT10 TEST CIRCUIT

BANDWIDTH AT -3 d8 POINT vs TEMPERATURE

POSITIVE OC SUPPLY VOLTS {Vcc)» +6
NEGATIVE DC SUPPLY VOLTS (Vgg)® =6
[
[T
o AMBIENT TEMPERATURE (T p )=-55°C
z
a 125
; 5
=
g
a
2
8
3
Fd
-
0.001 0.0t 0. 1 0
FREQUENCY (1)} — MMz 92c8-13294
Fig.7

SINGLE-ENDED INPUT IMPEDANCE vs TEMPERATURE

COMNON-MODE REJECTION RATIO vs TEMPERATURE e,
T FOSTTIVE D SUPPLY VOLTS (Vgei+ + 8 01 uF ([ POSTTIVE BC SUPPLY VOLTS (Vgcl = +6
1 NEGATIVE DC SUPPLY VOLTS (Vggl= -6 =3 [T NEGATIVE DC SUPPLY VOLTS (Vgg): -6
3 = T 3001} FREQUENCY 1) = IkHz
£ (RMS) ES
N
] 3
o] H
W3 -
=
s H
£ 2
3= :
ul
i {
H
~76  -50 -25 25 S0 715 100 12 ~75 80 -2 25 50 75 100 4
AMBIENT TEMPERATURE (T, 1—°C AMBIENT TEMPERATURE (T, )—°C
aecs-zem REJECTION 2019 ‘l%%%’—’ . ocs-132pe
Fig.8

SINGLE-ENDED INPUT IMPEDANCE TEST CIRCUIT

vee
+6V

Fig.tt

TOTAL HARMONIC DISTORTION vs TEMPERATURE

[FREQUENCY {

%2 = SINGLE-ENDED VOLTAGE GAIN AS MEASURED
N CORCUIT SHOWN IN FIG.68 . 92C5-12983A2

Fig.9

SINGLE-ENDED OUTPUT IMPEDANCE vs TEMPERATURE

E POSITIVE DC SUPPLY VOLTS (Vgg) e +6
1 NEGATIVE OC SUPPLY VOLTS (Vgg)® =6
]

ISINGLE-ENDED OUTPUT

a1 3075 100 125
AMBIENT TEMPERATURE (T, )—°C

92Cs-13501

Fig.12

[POSITIVE DC SUPPLY VOLTS (Vgcl= +6
INEGATIVE DC SUPPLY VOLTS (Vgg) = -6
-

TOTAL

1T
1T
yms
It

T
T
1
1
-75 -50 -25 o

25 50 ke 100 128

AMBIENT TEMPERATURE (T, )—°C

92c8-13495

Fig. 1%

Fig.10

SINGLE-ENDED OUTPUT IMPEDANCE TEST CIRCUIT

9205 — 134 55R!

Fig.13

AGC RANGE TEST CIRCUIT

928 -13449R1

Fig 5




CA3001

Video and Wideband Amplifier
®Push-Pull input & Output
®AGCRonge ......... 60 4B typ.
© Dosigned for use in Video Systems ond Communication Equipment ® Bandwidth. . . . L 29 MMz @ % ‘®
*Bal R N . . with o . © inpwt Resistance . . 150kQ ryp.
provides outstonding versatility :g:'l":"..;:""““ et |:5 ‘2 :: —®
*Built-in stability for op from -55°C to +125°C ©lnput Offset Voltage . . . . 1.5 mV typ. 2%
© Emitter followse input & output
®Compenion Application Note ICANSO38 “Application of the RCA-CA3001 Integrated- APPLICATIONS ®
Circuit Video Amplifier”, covers difh g wodes, gain centrel, distertion, ® Schmitt Trigger oDC, IF, &
swing capability, 3 stoge amplifier design,end & Schmitt trigger study. ® Mixer Video ._{°7
©12-Lead Hermetic TO-5 Style Package ©Moduloter Amplifier sy
sx3Rg :&n
ABSOLUTE-MAXIMUM YOLTAGE AND CURRENT LIMITS ot Tp = 25°C P g,
Indicated voltage or current limits for each terminal can be applied under the ified diti for other !:: x :‘e‘ ::::;:‘
All Voltages are with respect to ground {common terminal of Positive and Negative DC Supplies). Rz
vee( secu-mrm
VOLTAGE OR VOLTAGE OR * intmnal Connection — DO NOT USE
TERMINAL|  CURRENT LiMITS CONDITIONS TeramnaL |—CURRENT LT CONDITIONS Fig.1 - Schematic Diogram.
NEGATIVE | POSITIVE | TERMINAL | voLTAGE NEGATIVE I POSITIVE | TERMINAL | VOLTAGE
26 0 L2610 0
1 25 2.5 3,10 ] 3 &
POSITIVE OC VOLTS (vee) =
o © s 25mA 9 «s NEGATIVE ¢ SUPPLY VOLTS e teve
1,6 [ 200-) RESISTOR HH
2 85 ] 3,10 45 CONNECTED BETWEEN 22
° * TERMINALSNo.8 & No.10 is
i3
12,6 0 12610] o Ls
3 -10 0 9 % S 0 o 3 I B.'S
10 hd 1,26 [) g s
1,2,6 [) 10 -10 0 3 € (3 O
' - Sey
4 45 0 9 © L] bl E O,
10 ) 1,2,6,10] o ; ETRe
] OFF ¢ - a HH
126 0 : : gg HHHH CoRReny T HH
5 £ ] 3,10 € 1 25mA 9 hd ° a8 HH
9 % . 200.0) RESISTOR T e rewtmrnt t—ve 2 oo
CONNECTED BETWEEN
1,2 0 TERMINALS N 10&Na.11] Fig.2 - Input offset voltage and current vs. temperature.
6 25 2.5 3,10 F3 :
9 % INTERNAL CONNECTION
12
INTERNAL CONNECTION DO NOT UsE
7 DO NOT USE INTERNALLY CONNECTED TO TERMINAL No.3 N
CASE (SUBSTRATE) DO NOT GROUND ) P rosmve oc supeur vouts tvect-ve
e NEGATIVE DC SUPPLY VOLTS {Vgg)=-6
30
OPERATING TEMPERATURE RANGE ............................. 55°C to +125°C 3
STORAGE TEMPERATURE RANGE .. .........coooennneeo ... -65°C to +150°C o
LEAD TEMPERATURE (During Soldering): §
At distance 1/16 + 1/32 inch (1.59 + 0.79mm) H
from case for 10 seconds max. ................c...iioiai ... +265°C g
MAXIMUM SINGLE-ENDED INPUT-SIGNAL VOLTAGE ............... 4V "5
MAXIMUM COMMON-MODE INPUT-SIGNALVOLTAGE .............. 25V E
MAXIMUM DEVICE DISSIPATION: 9 man
S510B50C L e 450 mW AmBiENT T—c
Above 85%C ... Derate linearly 5 mW/°C Fig.3 - Input bias current vs. temperature.
POSITIVE DC SUPPLY. YOLTS (V)= +6 POSITIVE DC SUPPLY VOLTS (Vcg)*+6 T30]
NEGATIVE DC SUPPLY WVOLTS (Vgg)e -6 NEGATIVE DC SUPPLY VOLTS (Vgg) -6
aits T 3
HH H ¥
|
i 3 i
3 5 4 : 5 H
>s 1 h e R
: 5l
- ¥ 1
I £ o€ .
2 &g ]
; e 8
& :
L L11] 3 0]
- = -2 #® 0 75 100 (B 7% -0 -25 2% 50 Co BT = = =
AMBIENT TEMPERATURE (Tj)—*C AMBIENT TEMPERATURE (T, ) —°C AMBIENT TEMPERATURE (Tp)—°C
92CS-13290R1 92CS~- 1337 92CS- 14966

Fig. 4 - Output offset voltage vs. temperature.

Fig. 5 - Quiescent operating voltage vs. temperature.

Fig. 6 - Device dissipation vs. temperature.
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CA3001

ELECTRICAL CHARACTERISTICS, AT Ta = 25°C, Ve =+6 V, VEE= -6 V POSITIVE OC SUPPLY VOLTS (Vgc!®+6 HEHEERF e
NEGATIVE DC SUPPLY VOLTS (vgg)*-6 e on s
FREQUENCY (1)=1.75 Mz T
g aey )
LMITS TYPICAL eessesanssasase: jeatstass
CHARACTERISTICS SPECIA.L TEST CONDITIONS TEST CHARAC- 18, 1 + :
(See Page 2 for sympoLs | Terminats No.d and No.5 [ cipcyrrs TYPE CA3001 TERISTICS g R oot T
Detinitions of Terms) Not Connected CURVES |esbrrhet Stsasses:
Unless i s = 1
Fig. Mil Typ. ] Units Fig. g 8. 1 < =
| : RS Fuasy Seovy LETEI NS =g
STATIC CHARACTERISTICS: § T
Input Offset Voltage vio 12 - 1.5 mv 2 2 -
> -—t e e 1 P s a2y (5
Input Offset Curcent o 13 1 0] oA 2 3 = o +H
Input Bias Current Iy 13 - 16 36 uA 3 Y ane Rasasas
- - E 0 125
Output Offset Voitage Voo Rs = 1k 54 | 300 | mv 4 AMBIENT TEMPERATURE (Ty)——*C  szcs-13287
TERMNALS Fig. 7 - Differential voltage gain vs. temperature.
MODE 4 5
Quiescent Operating V8 o A NC NC 3.8 | 4.4 5 v 5
S R
Voltage iy B | NC | VEE a8 | - v 5
c |[vege| ne 21| - v 5
)] VEE | VEE N 4 - v 5
A NC NC 60 78 120 | mw 6
B NC | VEE 71 - mwW 8
Device Dissipation PD
c [vege| nc - L uel - oW 6
POSITIVE DC SUPPLY VOLTS chc); hark
- NEGATIVE DC SUPPLY VOLTS (Veg) =~
o VeE | VEE % i i AMBIENT TEMPERATURE (Ta)s 287
DYNAMIC CHARACTERISTICS: 2
Differential Voltage Gai f 175 MHz 16 19 - dB
’ e Bain ApiFF sM 7.8 g ®
{Single-ended input and output) f 20 MHz 10 14 dB ?
Bandwidth at -3 dB Point BW Rg = 500 16 29 MHz NONE 2
Maximum Qutput Voltage Swing | VouT(P-P) Rg = 6082 f = 1.75 MHz - 5 Vp.p NONE K] \
)
f 1.75MHz, Rg "1 K:: " - B 8 L1 2
Noise Figure NF 3
f 11.7 MHz, Rg 1 Ki: 1" 7.7 dB 9 >
Common-Mode Rejection Ratio CMRR f 1 KHz 70 88 - dB 10 l \
Input Impedance Components: © 0 000
' 10 |
Paallel Input Resistance RIN f 175 MHz 50 140 - (18 11 FREQUENCY (f) — MHz 92CS- 132028
Parallel Input Capacitance CiN f 175 MHZ 3.4 7 pF 1 Fig. 8 - Ditferential voltage gain vs. frequency.
Output Resistance RouT t 175 MHz - a5 70 8 NONE
AGC Range (Maximum voltage | pg¢ 175 MHz ss | 60 o8 | NONE
gain to complete cutoff)
POSITIVE OC SUPPLY VOLTS (Vge)e +6 T
NEGATIVE OC SUPPLY VOLTS (VEE)*-6 HH POSITIVE DC SUPPLY VOLTS (Vec)s+6 - POSITIVE DC SUPPLY VOLTS {Vgche+6 ! \
AMBIENT TEMPERATURE (Tp)*25°C I NEGATIVE 0OC SUPPLY VOLTS [Vgg)*-6 NEGATIVE DC SUPPLY VOLTS (Vgg) -6 !
85-+H (1)1 kHz AMBIENT TEMPERATURE (T4)=25°C
= T T RN z
z ‘T: . 4 | I 'i;
o H By INPUT 4 4
%" 7 o - N CAPACITANCE _t:. &
= § 4 H A 1 " w
83 H ' 2O |
g2 £ z N I
22 ; T 2 aop-— BEIPVIRAE IR
H t 5 INPUT ; 5
i sessdzggass! H RESISTANCE N . &
jaisisanane: T ‘ :
55 ¢ ol [ 1] . T
75 80 -25 0 25 50 75 100 125 b E e ey ¢ DA e
SOURCE RESISTANCE () —& s2cs-1s2ee AMBIENT TEMPERATURE (Ta)—°C  9%Cs-i3288 FREQUENCY (1) M somn
Fig. 9- Noise figure vs. source resistance and frequency.  Fig. 10 - C de rejection ratio vs. temp Fig. 11. jnput imped: P ts vs. freq y
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Vo

Iro® IT-1gl +6V

AR )
Tz

Ir

DIFFERENTIAL
VOLTMETER
IFLUKE TYPE 00

EounaLenT)
Ie 7| vl
‘ 1
=
= _‘:5: s2cs- 13583
92513807 2030306 * Sepmate luin:d ‘m;.:t"r?"m('. u.l"d ":'l‘ 1.7': MHz ?nd 11.7 MHz.
1. Mjust Vg for Voup(DC) =0 £0.1 V 2. Messure Vg and record . Source-resistance matching taps adju with circuit tuned to
input offset voltage (V10) in mV as vy ® Fig. 13 - Input offset current ond input bias current tesonance and with 50-ohm resistor connected to simulate
Vige K noise diode.
10% 1000 test circuit. .
Fig. 12 - Input offset voltage test circuit. Fig. 14 . Noise figure test circuit.
37-250
ot
0.001
»F
X5 ‘1
OauF
00 uF
O0SCILLOSCOPE
1TH HIGH~
DIFFERENTIAL
INPUT
535, 340, OB 580 Ly
WITN’ TV'!’D PLUG-IN VoLTMETER
TEXTRONIX TYPE 302,
OR
EQUIVALENT) 175 MHe =
AMPLIFIER
= vee GAIN: O TO 4548 1—
COMMON -~ MODE RE:EC“ON RATIO -6V
MR 20 106 o ASLZNO:
Egtems) S2¢5-1%834 < VEE
'A-SG»I:‘G:E-(WED vouTace Bbtwd -‘: WITH S IN_POSITION X
. Sounce ABC RANGE * 20 L0610 Z s N POSITION ¥
Fig. 15 - Common-mode rejection ratio fest circuit. sacs-sses

Fig. 16 - AGC range test circuit.
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CA3002
IF Amplifier

® Designed for use in C. ication Equi|

®Bal d  diff. 1 'y o

Hled

9 with
provides outstanding versatility

® 10-Lead hermetic TO-5 style package
 Built-in P stability for op

rent source

from -55°C to +125°C

© Companion Application Note ICAN-5036 “Application of the RCA-3002 Integrated-Circuit

" covers diff

IF Amplif

perating modes, cross medulation, gain control, 4-stage

amplifier design, and an envelope and product detector analysis.

ABSOLUTE-MAXIMUM VOLTAGE AND CURRENT LIMITS, at Ta = 25°C

COMMON-MODE INPUT SIGNAL VOLTAGE. .
MAXIMUM POWER SUPPLY VOLTAGE. .....

OPERATING-TEMPERATURE RANGE
STORAGE-TEMPERATURE RANGE
LEAD TEMPERATURE (During Soldering):
At distance 1/16 * 1/32 inch (1.59 £0.79mm)
from case for 10 seconds max.

MAXIMUM DEVICE DISSIPATION:
55 to 85°C
Above 85°C

55°C to +125°C
-65°C to +150°C

450 mW

STATIC CHARACTERISTICS AND TEST CIRCUITS .

POSITIVE DC SUPPLY VOLTS{Vec)s +6
NEGATIVE DC SUPPLY VOLTS (Vgg)® -6
T T

T
T

o

~

TNPUT OFFSET VOLTAGE V1=V
INPUT UNBALANCE CURRENT (L7 )—pA
T

POSITIVE DC SUPPLY VOLTS (Vcc)= +6
NEGATIVE DC SUPPLY VOLTS (Vgg)® —6

INPUT BIAS CURRENT (I1) — MICROAMPERES

-T5 %0 - 25 %0 75 100 128
AMBIENT TEMPERATURE (Tal—*C 92cs-13347
Fig.2 - Input unbalance voltage & current vs temperature.

POSITIVE OC SUPPLY VOLTS (Vcc) * +6
NEGATIVE DC SUPPLY VOLTS (Vggl® =6
FREQUENCY (f) =1.75 MHz

H

Q
-75 -%0 -2% o 2% 50 ic) 100 128
AMBIENT TEMPERATURE (Ta) —°C 92c5-13345

Fig.3 - Input bias current vs temperature.

STATIC CHARACTERISTICS AND TEST CIRCUITS

POSITIVE OC SUPPLY VOLTS (Vec)® +6
NEGATIVE DC SUPPLY VOLTS {Vggl= -6
AMBIENT TEMPERATURE (Ta)+25°C

T
T
[

VOLTAGE GAIN (A}-d8

an; 1111 BEnsanus)
-7 -50 -25 25 50 715 100 125
AMBIENT TEMPERATURE (Ta)—*C

92c5- 13344

Fig. 5a - Differential voltage gain vs temperature.

64

VOLTAGE GAIN{A}-d8
P

o) [ 100
FREQUENCY (#)}— Mz
92¢s -13382

Fig. 5b - Differential voltage gain vs frequency.

HIGHLIGHTS
® Input Resistance . . . . . . 100 k(2 typ.
® Output Resistance . . . . . 70 Q typ.

® Voltage Gain. . 24 dB typ. 8 1.75 MHz
® Push-Pull Input, Single-Ended Ovtput

®.3dB Bandwidth . .. ... 11 MHz typ.
@AGCRange.......... 80 dB typ.
@ Useful Frequency Ronge DCto. . 15 MHz

APPLICATIONS
© Product Detector © AM Detector
o|F & Video © Schmitt Trigger

Amplifier

o

Qs

Re
2K

®0 ®"

¥ TERMINAL No. 6 IS AN
INTERNAL CONNECTION

DO NOT USE

CASE AND SUBSTRATE
ALL RESISTORS ARE IN OHMS

Fig. 1 — Schematic diagram.

92C5-12953R2

POSITIVE DC SUPPLY VOLTS (Vecle +6
NEGATIVE DC SUPPLY VOLTS (vgg)e ~6
T T

QUIESCENT OPERATING VOLTAGE
(TERMINAL No.8 TO GROUND)-VOLTS

ol . H T
7 -0 -25 25 %6 75 100 @29
AMBIENT TEMPERATURE (Tp )="C

92Cs-13862
Fig.4 - Quiescent operating voltage vs femperature.

POSITIVE DC SUPPLY VOLTS {Vcc)® +6 L

it NEGATIVE DC SUPPLY VOLTS (Vgg)® =6 [ +
H T T ppssasgasans
i TR MO H I peouNsREE
H siaidaiste i
1 a8 be
L]
ki
338
PR iass 32285 N
Pas: thed
£ op
¢ R
2 et Pttt
3 I egisghasnesaas HHEtH T
fSsesssseryes:
3 1T 1 Ias I 18| I
=78 50 -8 55 75 100 125

AMBIENT TEMPERATURE (Ta} —*C
92¢5-13346

Fig. 6 - Bondwidth at -3 dB point vs temperature.




CA3002

ELECTRICAL CHARACTERISTICS, at T4 =25°C, Ve =+ V, Vpg =6 V T POSITIVE DC SUPPLY VOLTS (Vgc)e +6 H E
] e A e
LIMTS TYPICAL FEEEE Freovencr (1) » 173 s~ H¥H
SPECIAL TEST CONDITIONS |  TEST CHARAC. esaiis
CHARACTERISTICS sywgoLs | TERMINALS No3& Nod | CIRCUITS CA3002 TERISTICS .
NOT CONNECTED CURVES i
UNLESS GTHERWISE NOTED - )
Fig_ | Min. | Typ. [ Nax [ Umits|  Fig, s
STATIC CHARACTERISTICS: §
input Offset Voltage vio 4 - |22 . v 2 g
Input Unbalance Current Iy - 2,2 10 BA 2
input Bias Current I - 2 % | uA 3
MODE TERMINAL X 500 1000 1560 2000
Qulescant Operst [ 2 4 SOURCE RESISTANGE (Rg— 10
escent Operatin; -
Voitage * A |vee NC - |28 . v t A szcs-aser
v % ver Vee ET) " v " Fig. 7 - Noise figure vs source resistance.
Device Dissipation Pr - 55 - my None e
DYNAMIC CHARACTERISTICS: e iy
74
Diffetential Voltage Gain ViN=10mV MATCHING
(Single-Ended input ApIFF f = 175 MHz 19 4 - 8 $&.5 AUTOTRANSFORUER
and Output) Rg - 5082
Bandwidth at -3 ¢B Point BW Rs = 508, ViN = 10mV - 1 - MHz [}
Maximum Output Voltage Swing | VouT(P-P) - - 5.5 - Vp.p Nons
Noise Figure NF 1175 MHz Rg = 1 8 - 4 8 dB 7 3 »
Input Impedance Components:
Paatlel Input Resistance RN =175 MHz None - lwox | - ] None
. P o - _"l‘; 92c8-(3368
'acalfel Input Capacitance -CIN f= 175 MHz Nons . 4 - oF None *Taps e sdjusted to provide indl . equivalent %‘ of Ry
Output Resistance RouT =175 Mz 1 . 70 . 0| 9as % with tank tuned to resonance at 1.75 MHz, snd & resistor
1o simulate the noise diode,
AGC Rangs (Maximum Voitage
Gain to Compiete Cutoff AGC =175 Wz 13 60 | % - 1) 12 Fig. 8 - Noise figure.
T POSITIVE DC SUPPLY VOLTS (Vgo) « +6 HH aaan: POBITIVE DC SUPPLY VOLTS (Vec)» +6 [ TH PESITIVE OC SUPPLY VOLTE (Vecls +8 ayees
- NEGATIVE OC SUPPLY VOLTS (Vgg)= —6 HH HH NEGATIVE DC SUPPLY VOLTS (vgg)e -6 H NEGATIVE DC SUPPLY VOLTS {Vgg)e ~6 ¥
{3113 FREQUENCY (1) » 178 MMz unan T amment (T4 )025°€ H easa: QUENCY (1) » LTS MMz naa
HHH euT aowsTe ro 3' oroem kanwome 2 (1
o " FEH 30 ¢8 BELOW FUNDAMENTAL. us
| I ¥ T o
: Y it
§§ §§ .!; PHescH
£ e A
E' - iﬂ
3 3 ’
o
3 b}
H
g £
LR 2% %0 73 00 E Q) w2 30 R o 00T
AMBIENT TEMPERATURE (Ta) —=C FREQUENCY () —Mer AMBIENT TENPERATUREL (T, )="C
92CS-13399 $2CS-13400 92C3-13402
Fig. 9a - Output resistance vs tempercture. Fig. 9b - Output resistance vs frequency. Fig. 10 - Input level for ~ 30 dB intermodulation
V3. temperature
C
+8v

T3 (Veoie +6

v
NEGATIVE DC SUPPLY VOLTS (Vgg)® -6

AMBIENT TEMPERATURE (7)) e28°C

2-TONE
GENERATOR
#11800.000 knz
127 180,500 kHz

= l—m,.s
Vee

-6V 92CS - 13564
1} Increass both input-signal tones until the 212-f1 and 2f1-12 output-
signal voltages are 30 dB below the f1 and 2 output-signal voltages.
2) Measure rms values of the input and output signal voltages.
3) The messured input signal voltage is that velus when the 3rd-har-
monic intermodulatio’ products are 30 dB below the fundamen-
tal outputs.

PACKAI
TYPE 3024 OR
EQUIVALENT)

Fig. 11 - Intermodulation Test Circuit .

L14
VIV.M,
(BOONTON
TYPE 9I-CA
EQUIVALENT)

ATTENUATOR
0-8048

SIGNAL
SOURCE
{NEWLETT-
TYPE €38 P
EQUIVALENT) | (0 TO-8V}

, TRARANEINSG

saum
1an;
snus
sne 12 B
[ L. 5 20 28 0
FREQUENCY (f)— s

C3-040
Fig. 12+ AGC range vy frequency.

+ %

1) Set attenuator at 80 dB attenvation.
2) Set variable dc supply voltage at O V.,
3} Increass signai input voltage untit RF V.T.V.M. indicates 5 mv

92C5-13368

4) Set varisble dc supply voitage at 6 V.
S) Adjust attenuator until RF V.T.V.M. again indicates 5 mV output.
6) Change in attenuator setting in dB is total AGC Range.

Fig. 13- AGC ronge.




CA3004

RF Amplifier

Designed for use in C ications E

quip

Balonced Differential- Amplifier Configuration with Controlled Constant-Current

Source Provides Unexcelled Versatility

Built-in Temperature Stability for Operation from -55° C to +125° C
Similar to RCA CA3005 ond CA3006, plus Emmor-Degonormon Resistors

to Provide More Lineor Transfer Ch

Hendling Capability

Companion Application Note ICAN 5022 "Appluemien of RCA CA3004, CA3005,
ond CA3006 Integrated Circuit RF Amplifiers”, covers characteristics of

d Input-Signal

Push-Pull Input ond Ovtput
Wide and Narrow-Band Amplifier
AGC

Detector

Operatien from DC te 100 Mc/s
Mixer

Limiter

Modulater

RF, IF, ond Yideo Frequency
Copability

SCHEMATIC DIAGR. CA
different operating modes, noise perf tion, mixer, AGC, o ..,“"‘ FOR CA304
limiter, detector, and amplifier design consaducﬂons.
® 12-Lead Hermetic TO-5 Style Package
ABSOLUTE-MAXIMUM VOLTAGE LIMITS, st Tpy = 25°C .
Voltage limits shown for each terminal can be applied under the i circuit for other !
All voltages are with respect to GROUND (common terminal of Positive and Negstive DC Supplies)
VOLT, IMI INDiTI VOLTAGE LIMITS CONDITIONS
TERMINAL AGE LIWITS CONDITIONS TERMINAL
NEGATIVE | POSITIVE | TERMINAL | VOLTAGE NEGATIVE | POSITIVE | TERMINAL | VOLTAGE
1 NO CONNECTION 7 NO CONNECTION
6 0 8 NO CONNECTION
12 0 2 0
2 95 0 3 95 3 -6 NOTE: Connect Terminal Ne. 10 to most
e 9 % [ 0 positive de supply voltege used for
10 % 9 0 +12 10 % clreuir.
11 + n % Fig.}
12 0
g 8 2 Iy TYPICAL STATIC CHARACTERISTICS AND
9 % 3 -6 TEST CIRCUITS FOR TYPE CA3004
3 e 0 0 ‘5 6 0 (Figs. 2t0 8)
1 % 10 0 2 9 *
12 0 i % INPUT OFFSET VOLTAGE AND CURRENT
2 0 12 0 VS TEMPERATURE
6 0 2 0 POSITIVE DC SUPPLY VOLTS (VGC)® +6
9 ‘G 3 .s NEGATIVE- OC SUPPLY VOLTS (Vggl® -6
4 -12 0 10 % 6 0 g
1 % u 0 a2 % it
12 0 1 % i H
26,12 0 12 0 2 T
3 -6 2 0 ¥ W HH
5 % 0 9 % 3 -6
10 % 6 0 §
i % 1 XN as| g & g i
2 h 10 % § B
3 -6 1 L] 1 H
6 a5 as 9 % CASE INTERNALLY CONNECTED TO TERMINAL L ”" T ';g'l piSiLmAcisss h‘lo_o. passs
. . }‘: :: NO.3 (SUBSTRATE) DO NOT GROUND FREE-AIR TENPERATURE (Tral—°C .
s
12 0 Fig.2

OPERATING-TEMPERATURE RANGE
STORAGE-TEMPERATURE RANGE

LEAD TEMPERATURE (During Soldering)
At distance 1/16 £ 1/32 inch (1.59 £ 0.79mm)
from case for 10 seconds max.

MAXIMUM SINGLE-ENDED INPUT-
SIGNAL VOLTAGE

MAXIMUM COMMON-MODE INPUT-
SIGNAL VOLTAGE

MAXIMUM DEVICE DISSIPATION

55°C 10 +125°C
-65°C to +150°C

INPUT BIAS CURRENT VS TEMPERATURE

POSITIVE OC SUPPLY VOLTS (Vegh» +8
H NEGATIVE DC SUPPLY VOLTS (veg)® ~8

mesnE

H

WAUT BIAS CURRENT (Iy)— A




ELECTRICAL CHARACTERISTICS, at Tpp = 25° C, Ve = %Y, VEE = -6 V unless otherwise specified

CA3004

INPUT OFFSET VOLTAGE TEST CIRCUIT

DEFINITIONS OF TERMS

Input Ofset Voltage

The difference in the dc voltages which must be applied to the input
terminals to obtain equal quiescent operating voltages (zeto output
offset voitage) at the output terminals.

Input Offset Current

The differance in the cunrents at the two input terminals when the
quiescent operating voitages at the two output terminals are equal.

Input Bias Current

The average value (one-half the sum) of the curients at the two
input when the qui ing voltages at the two
output terminals are equal.

Quiescent Operating Current
The average (dc) value of the cument in either output terminal,

Quiescent Operating Current Rotio
The ratio of the

currents in the two output

Device Dissipation

The total power drain of the device with no signal applied and no ex-
ternal load current,

Power Gain

The ratio of the signal power developed at the output of the device
to the signal powes applied to the input, expressed in dB.

Noise Figure

The 1atio of the total noise power of the device and a resistive
signal source to the noise power of the signai source alone, the
signal source representing a generator of zero impedance in series
with the source resistance.

Common-Mode Rejection Ratio
The ratio of the full differential voltage gain to the common-mode
voltage gain.

Common-Mode Voltage Gain

The ratio of the signal voltages developed between the two output
terminals to the signal voltage applied to the two input terminals
connected in parallel for ac.

Differential Voltage Goin

The ratio of the change in output voltage at either output terminal
with respect to ground, to a change in input voftage at either input
tesminal with respect to ground, with the other input terminal at
ac ground.

AGC Range

The total change in voltage gain (from maximum gain to complete
cutoff) which may be achieved by application of the specified range
of dc voltage to the AGC input terminal of the device

LIMTS TYPICAL
SPECIAL TEST CONDITIONS | TEST TYPE EhnG:
CHARACTERISTICS " CIRCUIT TERISTICS
StHBOLS Terminals No.4 and No.5 Open CA3004 CURVES
Unless Otherwise Specified Fig. | Min. [ Typ. | Max. | Units Fig. e
STATIC CHARACTERISTICS =
input Offset Voltage Vio Fig.4 - 17 5 mv Fig.2 L »F
input Offset Curcent Iio Fig.5 - |0125] 5 A Fig.2
Input Bias Current i Fig.5 - 21 ) % HA Fig.3 1. ADJUST R, FOR Vo1 "0£0.1V
TERMINALS 2. RECORD Vyo T
4 -6V
5 Vee 92CS-13578
Quiescent Iy NC NC Fig8 - 1 - mA Fig.6
Operating or Fig.4
Current n VEg NC Fig.8 - | 27 - mA Fig6
NC VEE Fig8 - |oas | - mA Fig.6
VEE Vee Fig.8 - |15 - mA Fig6 INPUT OFFSET CURRENT AND BIAS CURRENT
oy v - TEST CIRCUIT
Yoment rapg tine I/ Figs | - | 11| - - Fig? 5
Device Dissipation Pt Fig.8 - 2% - mwW NONE
DYNAMIC CHARACTERISTICS
Power Gain Gp f = 100 Mc/s Fig.11 10 12 - dB Fig.9 [ —
Noise Figure NF 1= 100 Mc/s Fig.11 - | 83 9 dB Fig.10 Te : CURRENT (X10k|T)2 - Xe)
BlAS
mﬂ'}mmdﬁmo CMR f=1Ke/s Figd | - | o - a8 Fig.12 CURRENY xy. fgte
nF
AGC Range (Max. Voitage
Gain $‘&f.....i“.. Zum’f) AGC t=175Mc/s Fig.14 | -60 - - d8 NONE !-:‘;-

-8V
Vee

923~ 13878

Fig.5

QUIESCENT OPERATING CURRENT VS TEMPERATURE

HH POSITIVE DC SUPPLY VOLTS (vgcle +6
HH NEGATIVE DC SUPPLY VOLTS le‘g)- -
2HH ———— * TERMINALS No. 4 € Na. 5
H CONMNECTED TO Veg
5 H —— —— = TERMINALS No. 4 € No. 5 OPEN

§|
gc‘:
o
<.
2
34
¥ 1
It 1
s
H
-’ %0 -2 2% %0 7 oo I8

FREE-AIR TEMPERATURE (Tra)—°C
$2C8-13504

Fig.6

QUIESCENT OPERATING CURRENT RATIO
VS TEMPERATURE

F, g POSITIVE DC SUPPLY VOLTS (Vec)= +8 11T
f* NEGATIVE OC SUPPLY VOLTS (Vgg)+ —6 T
-
=
g

o
S

Lol
is
H
s o
gn

X

3
.
52
3
el

= & sassussa)
-3 %0 25 25 30 73 100 25
FREE-AIR TEMPERATURE (Tra)—°C
92¢3-13304

Fig.7

TEST CIRCUT FOR TYPE CA3004

QUIESCENT OPERATING CURRENT, QUIESCENT
OPERATING CURRENT RATIO, AND DEVICE
DISSIPATION TEST CIRCUIT

rcs-8T7

Py = Voc g *110 +111) + VEE I3

67




CA3004

TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPE CA3004 (Figs. 9 to 14)

POWER GAIN VS FREQUENCY

NOISE FIGURE VS FREQUENCY

POSITIVE DC SUPPLY VOLTS (Veel= +6 POSITIVE DC SUPPLY VOLTS (Vee)* +6
NEGATIVE DC SUPPLY VOLTS (vgg)® -8 NEGATIVE DC SUPPLY VOLTS (Vgg)= -6
FREE-AR TEMPERATURE (Tra) = 25°C FREE - AIR TEMPERATURE (Tga) = 26°C
‘SOURCE IMPEDANCE «500 SOURCE RESISTANCE (Ry) = 50 &
LOAD IMPEDANCE (R} = 50 8 v
\\
P ]
s ~ | -
|
: N ; /
! //
i ! ~
4
X o
FREQUENCY (t)—Mc/s FREQUENCY (1) —Mc/s
secs-nee 0cs-0370
PFig.9 Fig.10

COMMON-MODE REJECTION RATIO VS TEMPERATURE

TFOBITIVE OC SUPPLY VOLTS (Vogi = +8
NEGATIVE OC SUPPLY VOLTS (Vge)s -8
FREOUENCY (f) = | Ke/s

3

HH

-

™ -8 - 00 =8
FALE-AR TEMPERATURE (Tpa)~1C

us
1T
11

92c3-13308
Fig.12

COMMON-MODE REJECTION RATIO TEST CIRCUIT

Voo
+6v

OSCILLOSCOPE
WITH HIGH- GAIN
DIFFERENTIAL
NPT
{TEXTRONIX TYPE
530, 5 580
(WITH TYPE O PLUG- I
TEXTRONIX o:": 802,

COMMON- MODE u_:(cno- RATO

. WIRIR
cun=20L080 Eq(rme) 35
“ASIMGLE - ENOED VOLTASE
am
Fig.13

100 Mec/s POWER GAIN AND NOISE FIGURE TEST CIRCUIT

“FOR POWER-GAIN TEST
TFOR NOISE~FIGURE TEST vee

-8V 2Cu-13830

Fig.11

AGC RANGE TEST CIRCUIT

37:200
o
+ev 0‘?I
LY Le
2009 ¢ + '—"“j
I‘ K8
30aH
D 0.01uF
®
2.500
08 CAS004
nr
O VOLTMETER
D @G oo
178 Mese »
AMPLIFIER
AM:0T0 43 08 s v
x
l Vee
-ev
178uese A WITH 8 W POBITION X
Somar | ac Ranee - 20 LS TS W PoBITION ¥
S2C3-13000
Fig. 14




RF Amplifiers " et o o G
®  Wide ond Narrew Bond Amplifier
s ® AGC
Designed for use in Communications Equipment ® Detector
Bal d Diff ial Amplifier Configuration with Controlled Constont-Current ©® RF, IF, ond Video
Source fo Provide Unexcelled Versotility Froquency Capebility
Built-in Tomp Stabillty for Operation from -55° C 1o +125° C ® Operction from DC to W0 Mtz
Mi
Companion Application Note, ICAN 5022 ““Application of RCA CA004, CA00S, o
and CA3006 Integrated Circuit RF Amplifiers”, covers characteristics of ¢ il
ditferent operating modes, noise perf dulction, mixer, AGC ® Modvleter
limiter, detector, and amplifier design considerations. o Cascode Amplifier
12-Lead Hermetic TO-5 Style Package.
ABSOLUTE-MAXIMUM YOLTAGE LIMITS, at Tgy = 3°C
Voltage limits shown for each terminal can be applied under the ind; voltage di for other inal

All voltages are with respect to GROUND (common terminal of Positive and Negative DC Supplies)

OPERATING-TEMPERATURE RANGE

STORAGE-TEMPERATURE RANGE

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

from case for 10 seconds max.

MAXIMUM SINGLE-ENDED INPUT-

SIGNAL VOLTAGE

MAXIMUM COMMON-MODE INPUT-

SIGNAL VOLTAGE

............... 55°C to +125°C
................ -65°C to +150°C
LEAD TEMPERATURE (During Soldering)

................... +265°C

TERMINAL VOLTAGE LIMITS CONDITIONS TERMINAL VOLTAGE LINITS CONDITIONS
NEGATIVE | POSITIVE | TERMINAL | VOLTAGE NEGATIVE | POSITIVE | TERMINAL | VOLTAGE
7 0 1 0
8 6 7 0
- 9 +6 9 +6
! 35 85 10 +6 8 -1 ° 10 6
1 +6 1 +6
12 0 12 0
2 TEST POINT: DO NOT APPLY VOLTAGE FROM 1 0
EXTERNAL SOURCE 7 0
1 Py 8 6
Z 905 9 0 +12 10 +6
T 1 +6
E 9 §
3 9.5 0 . :6 2 0
11 +6
12 ] 1 0
1 Py 17 0
; 2 10 0 12 s §
4 4 0 9 % * 9 +6
10 +% 1 +6
] 8 2 0
1 0
; : 7 0
8 B3
5 12 0 ‘;13 :: 1t ] 2 9 +6
n +6 10 +6
12 0 12 0
8 9.5
; g 9 +6
9 6 12 9.5 0 10 +6
§ 5 0 10 % 1 “
i +6 CASE Intemallv connected to Terminal No.8 (substrate)
12 L] DO NOT GROUND
1 0
8 L3
9 6
7 35 | s 0 o
n +6
12 0

CA3005, CA3006

SCHEMATIC DIAGRAM FOR CA005 AND CA 3004

DO OO @

223~ 133431

NOTE: Connect Torminel No.? te most
.'.m:'nhn.”lynhqnudb
clreuit.

Fig.1

INPUT OFFSET VOLTAGE AND CURRENT

HHFAPOSITIVE OC SUPPLY VOLTS (Vecl - + 6
THH{NEGATIVE DC SUPPLY VOLTS {vgg) s —%
I T A +
S &
b %
|
gg
ik
58
FREE-AM TEMPERATURE (Tra)—°C
SCS-IINY
Fig.2
INPUT OFFSET YOLTAGE TEST CIRCUIT
e
27
[ :..
Fv 9
155 e
P 3a 5]
221
o8 1!'"

1 ADJUST R, FOR Vo1 »O%OIV
2. RECORD Vo

Fig.3

INPUT BIAS CURRENT

H

ITIVE DC SUPALY VOLTS (Veg)e +8

22
a8
maw

WEGATIVE DC SUPPLY VOLTS (Vgg)® =8

INPUT BAS CURRENT —pA
T

EL e 28 80 T8 100 @8
FREE-AM TEWPERATURE (Tral—C
CI- 1AM

Fig.4




CA3005, CA3006

ELECTRICAL CHARACTERISTICS, at T, = 25°C, Voc = 6V, Vgg = -6V

QUIESCENT OPERATING CURRENT

POWER-GAIN (CASCODE CONFIGURATION)

POWER-GAIN (DIFFERENTIAL-AMPLIFIER

CONFIGURATION)

POBITIVE DC SUPPLY VOLTS (Vecl e +6
LIMITS TYPICAL NEGATIVE o‘c" SUPPLY vou;s ‘(v‘:y' " -g
— s TERMINALS
TEST TYPE TYPE CHARAC- CONCTED T0 Ver
CHARACTERISTICS SYMBOLS| SPECIAL TEST CONDITIONS} CIRCUITS CA305 CAN06 TERISTICS 54 o= = * TERMINALS No. 4 & No. 5 OPEN
Terminals No.3,4,5, and 6 Not CURVES S;_
Connected Except Where Noted  Fig |Win.| Typ. [r. win.| Typ. [Max. Fig. !g
STATIC CHARACTERISTICS ) 2 H fitiiiiid
N &
Input Offset voitage Vig Figs |~ | 26 |s|-| 08 w | Fig2 §i i
Input Offset Current o Fig.4 - 14 - |- 1.4 - uA Fig.2 L 1
Input Bias Current Iig Fig.4 - 19 TR 19 40 LA Fig.5 3 )
TERMINALS
O : t :a
Quiescent ~NC T ig.10 | - -] - - A Fig.
e o | M | M | Fetd L ! e H HHHH T
Current m NC -VEE g - 2.7 -1 = 27 - [ mA | NONE e g LoD HEEEL UL =
CVEE _Ne Fig.10 ) - | 045 | - | — | 045-| -] mA | WNONE FREE-AIN TEMPERATURE (Tra) —°C
-VEE -VEE Fig.10 | - 1,25 -1 - 1.25 - | mA Figs ”-ma
" T " ”
Operatin -0 of - - - - - .
Corent Ravo I Fig. 10 105 105 Fig7 Fig. 5
Device Dissipation P Fig.10 | - % -1 - % -] mw NONE
QUIESCENT OPERATING CURRENT RATIO
DYNAMIC CHARACTERISTICS v
- N FOSITIVE GC SUPPLY VOLTS (Vggls +6
1 - lcascode C Fig-11 | 16 2 - 116 2 -1 ¢ Fig.9 NEGATIVE DC SUPPLY VOLTS (Vgg)® - 6|
Power Gain G 100 - i
P | (QferentialAmol. | gy 1] s | -jul o [ -] | Fen
t = {Cascode C Fig. 11 | - 7.8 9]~ 7.8 $| d8 Fig:13
Noise Figure NF 1100 [pitterential Ampt. i
MHz cong’;“mio" P Figl2 | - 7.8 9| - 7.8 9| d8 Fig.14
c -Mode R _ - - -
Rejection Ratio CMR | f=1kHz 103 01 48 | Figls
AGC R lax. Voltaj - . - - - -
Gain (':‘ceommvlzte Cutoff) AGC | 1175 MH: 60 i a8 NONE

(EAREOoE CONFIRURATION DWFERENTIAL-AMPLIFIER CONFIGURATION
EREE-AIN TEMPERATORE (Tea) = 28°C FAEE-AIR TEMPERATURE (Tra) » 28°C -7 8 -2 0 2 % 7™ 100 28
— FREE-AR TEMPERATURE (Tra)—°C
40 22CS- 1339
~ Fig. 6
- NN s QS e
T 30 b, &
| o 1 N R 100-Mc/s NOISE FIGURE VS. Vg (CASCODE
H 3 1 Y CONFIGURATION)
z N N z = CASCODE. CONFIGURATION
H N H { POSITIVE DC SUPPLY VOLTS (Vee)® +6
. = [ N mm-“ (f) = m“w i
§ ~ g SOURCE RESSTANGE R« 30 &
4 T
T+
ones
HH
L—{ 9
° 100 ° FREQUENCY (1) — Me/s "
FREQUENCY (?) — Mc/s s2c3-135 22C8-13880

Fig. 7

NOISE FIGURE AND POWER GAIN TEST CIRCUIT
{CASCODE CONFIGURATION)

50'-_0
VOLTMETER 3
OR
NOISE
AMPLIFIER ¥
2CS -13529
t ey [eal W L2
Me/s| pF | oF | u uH
30 [14-150[5-40{ 0.3:0.6 [0.8.1.4
100 | 5-40 | 5-40}0.07-0.12]0.15.0.3

* FOR POWER-GAIN TEST
¥ FOR NOISE-FIGURE TEST

70

Fig. 10

Fig. 8

NOISE FIGURE AND POWER-GAIN TEST CIRCUIT
(DIFFERENTIAL AMPLIFIER CONFIGURATION)

Vec
+ev

a2¢5-13528

-8V
¢ (4] C2 Ly Ly
Me/s | pF pF uH uH
30 | 540 11.5-20 | 1.2.2 1.2.2
100 | 112 { 1-12 |0.4-0.7 | 0.25.0.5

* FOR POWER-GAIN TEST
¥ FOR NOISE-FIGURE TEST

Fig. 11

NOIIE FIGURE (NF)—@8

E I I R AR I
NEGATIVE DC SUPPLY VOLTS (Vgg)
92CS-13308
Fig. 9

100 Mc/s NOISE FIGURE VS. Vg (DIFFERENTIAL

AMPLIFIER CONFIGURATION)

—_—
DIFFERENT IAL-AMPL IFIER COMFIGURATION

NOISE FIGURE (NF)—d8

POSITIVE DC SUPPLY VOLTS (Vog)» +8

FREE ~AWR ITURE (Tea) « 29°C

TEMPERA
FREQUENCY (1) = 100 Me/s

SOURCE RESISTANCE (Ry) » 50 8

-2 -3 -4 - -. -7 -9

nteul_v‘t OC SUPPLY VOLTS (VEE)
v
Fig. 12




CA3005,

COMMON-MODE-REJECTION RATIO COMMON-MODE REIECTION RATIO

PONITIVE DC SUPPLY VOLTS (Vgcla +8
MEGATIVE OC SUPPLY VOLTS (Vggls -6 :‘ecv
FREQUENCY (1) » | Ke/

i OIFFERENTIAL
INPUT
' (TEXTRONIX TYPE
320, 840, OR
2 WiTh TYPE D PLUG-IN
3 TEXTRONIX
¥} on
> EQUIVALENT)

OupF  Vec  COMMON MOOE: REJECTION AATIO
el 17 w210

*20 L0810
Voirr (AMS)
vee
-sv # A SINGLE-ENDED VOLTAGE Sam
sacu-ive

Fig. 14

AGC RANGE TEST CIRCUIT

37-2%0 veg
of +6v

GA: 0 TO 43 ¢

A WITH § W POBITION |
E mm.'otm."m'“’w'm:
wcsars

Fig. 18

CA3006
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CA3007
AF Amplifier

o Designed for use in Sound Systems and Communication Equipment

® Balanced differential-amplifier configuration withcontrolled constant-
current source provides for both audio amplification and phase inversion

® Built-in temperature stability for operation from -55°C to +125%C

e Eliminates need for audio driver transformer

@ Companion Application Note, |CAN 5037 "Application of the RCA-CA3007
Integrated Circuit Audio Driver" covers design of a dual supply audio
driver in a direct-coupled audio amplifier, and a single supply audio

driver in a capacitor-coupled audio amplifier
© Supplied in the hermetic 12-lead TO-5 style package

OPERATING-TEMPERATURE RANGE .. .. ........ ... 55°C 1o +125°C

STORAGE-TEMPERATURE RANGE
LEAD TEMPERATURE (During Soldering)

At distance 1/16 £ 1/32 inch (1.59 ¢ 0.79mm)

from case for 10 seconds max.
MAXIMUM SINGLE-ENDED INPUT-

SIGNAL VOLTAGE .. ........................ 25V
MAXIMUM COMMON-MODE INPUT-

SIGNAL VOLTAGE . ... ... ... ............... 25V
MAXIMUM DEVICE DISSIPATION .. ... ... ........ 300mW

. -65°C to +150°C

ELECTRICAL CHARACTERISTICS, at Tpp =25°C,Voe =6V, VEE =-6 V,

HIGHLIGHTS
® Input Impedance. . . . 4 K typ.
® Output Impedance . . . 60 Q) typ.
® Power Gain . . . . . . 22 dB typ.

@ Push-Pull Input & Output

® Direct Coupling to Class B8 Audio
Output Stage

APPLICATIONS

@ Audio Amplifier
@ Audio Driver

SCHEMATIC DIAGRAM

Qv

Mz Sik

Ry R
100—4 4k | 4K
0 Jog
Rio &)‘2 Re Riy
2K 2 100

LIMITS | TYPICAL
TEST TYPE s Resis o s o
CHARACTERISTICS | -SYMBOLS | SPECIAL TEST CONDITIONS | CIRCUITS CA3007 CURVES
Pin 4 Not Connected Unless - suisan
Otherwise Noted Fig. | Win | Typ. | Max | Units | Fig Fig.1
STATIC CHARACTERISTICS i TYPICAL STATIC CHARACTERISTICS
v - X 5 v 2 g
oL AT Vit W : =t L AND TEST CIRCUIT FOR CA3007
Input Unbatance Current "y 3 - lost | s uA 2
INPUT UNBALANCE VOLTAGE AND CURRENT
- - 3 4
Inp.u( Bias cunan.t [} 3 1 A vs TEMPERATURE
Q“l':ﬂtm' Operating Vg or Vi 3 - 0.87 - v S POSITIVE OC SUPPLY VOLTS (Vecl= +6
NEGATIVE OC SUPPLY VOLTS (vgg)® ~8
Device Dissipation Py 3 - 30 - mw NONE —
HH
DYNAMIC CHARACTERISTICS 'EJ‘ 8
1
Power Gain Gp f=1Ke/s § 2 2 - d8 NONE L
Total Harmonic §E
it THD f=1Ke/s 6 et 0.28 = % NONE : z H
g B
Input Impedance ZN f=1Ke/s 7 - w" | - Q NONE §§ H &
CommonMode _ (A . PR @ 3 ¢
Rejection Ratio CMR f=1Ke/s 4B} 3 et 4
% H
INPUT UNBALANCE YOLTAGE & CURRENT, INPUT BIAS & H HHHT H
-7 .30 2% 25" 80 75 100 125

CURRENT, QUIESCENT OPERATING VOLTAGE, AND
DEVICE DISSIPATION TEST CIRCUIT

vee
6V

VIVM,
(RCA WV-384A

EQUIVALENT)

92051360

Ry and Ry matched to 4 1%,

Pr =Vccly + Veels
Ig = Direct Current into Teiminal No.9
13 = Direct Current out of Terminal No.3

Fig.3
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INPUT BIAS CURRENT vs TEMPERATURE

FREE-AIR TEMPERATURE (Trp)—°C
92cs-13377

Fig.2
QUIESCENT OPERATING VOLTAGE vs TEMPERATURE

T

POSITIVE DC SUPPLY VOLTS (Veg)» +6 I}

FE

T

NEGATIVE DC SUPPLY VOLTS (Vgg)= —6 +H

HE POSITIVE DC SUPPLY VOLTS (Vecie +8
t NEGATIVE DC SUPPLY VOLTS (Vggl® -6
<
a
|
)
<)
H
g
i
5 S e
z T
1
T
ara " g
3, LLL
<% %0 - 25 3% 75 00 128

FREE-AIR TEMPERATURE (Tra) —"C
azcs-nars

Fig.4

Tt

T OPERATING VOLTAGE
m‘&"mn .10 TO GROUNDS A

7 — 00 23
FREE-AIR TEMPERATURE (Tra)—*C
szcsasare

Fig.5




CA3007

0
AT YA T Ty e o TYPICAL DYNAMIC CHARACTERISTIC
icated voltage limits for each terminal can be applied ler t| ified nd 'or other
All voltages are with respect to ground (-VCC. +VEE, or common terminal of Positive and Negative DC supplies). AND TEST CIRCUITS FOR CA3007
TeRMINAL j-—YCLTAGE LIMTS CONDITIONS renminaL | —YOLTAGE LINITS CONDITIONS POWER GAIN AND TOTAL HARMONIC DISTORTION
NEGATIVE | POSITIVE | TERMINAL | VOLTAGE i NEGATIVE { POSITIVE | TERMINAL { VOLTAGE TEST CIRCUIT
2 0 2 0
3 -6 3 -6
6 0 [ 0
1 -2.5 42.5 7 0 8 -2 0 7 0
9 % 9 %
11 0 11 0
3 -8 2 0
6 0 3 -6
2 8 0 7 0 ] 0 +10 [ 0
9 +* 7 0
1l 0 1 0
[ 0 2 0
7 1] -
3 0 0 9 % ; i
11 0 10 2 0 7 0
§ 0 I €
7 0 1 0
4 -85 0 9 % ] 0
1 0 2 0 sxcs-neor
2 3 -6 T (Output Transformer):
: g 1 -25 25 5 0 Primary impedance = 2000  C.T.
6 0 7 0 Secondary Impedance =16 ()
5 =25 2.5 7 0 9 6 Efficiency « 45% approx.
s % 2 0 (STANCOR TYPE TA-10 OR EQUIVALENT)
il 0 3 4 Fig.é
? 0 . 6 0
3 -6 1 2 0 7 0 INPUT IMPEDANCE TEST CIRCUIT
§ 3 0 7 0 9 %
9 % 1} 0
i1 0 CASE INTERNALLY CONNECTED TO TERMINAL
1 0 No.3 (SUBSTRATE) DO NOT GROUND
2 0
3 -6
7 25 25 5 0
6 0
9 %

Fig.7
_COMMON-MODE REJECTION-RATIO TEST CIRCUITS
COMMON-MODE REJECTION RATIO vs TEMPERATURE ‘V.cs
FOSITIVE BC SUPPLY VOLTS (Vgg)* #8111 A arur
|necaTive oc suppLY voLTS tvgg) - -] sdss O
1 e
: T OSCILLOSCOPE
3 S casoo? O | nonm
™ RS D FERENTIAL
INPUT
1 Ke/s

¢ sevemaTon| o3, Ssg0 orar L
&1 s ® (—-—l

33 4

i st e

] L ®Y COMMON -MODE REJECTION RATIO

jods. 15 92¢5-13600 A0 kA
; : : R
T { H H 'A « SINGLE ~ENDED VOLTAGE GAN ncs-mm
7 % -5 28 e 73 100 128
FREE-AIR TEMPERATURE (Tpa)—°C (A) Single-Ended Differential Voltage Gain (8) Common-Mode Voltege Gain
szcs-isaen
Fig.8 Fig.9
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CA3008, CA3010, CA3015, CA3016, CA3029,CA3030, CA3037, CA3038

Operational Amplifiers

6.-VOLT TYPES 12.YOLT TYPES PACKAGE

CA3008 CAIE 14-Lead Flat Pack

CA010 CAl01S 12:Leod TO-5 Style

CA3029 CA3015L Beam-Lead Device

CA3037 CA3030 14-Lood Plostic Duol insLine (TO-116)
CA303

14-Lead Ceramic Dual In-Line (T0O-116)

® All types are electrically identical within their voltage groups

® The CA3LS is available in  sealed-junction Beam-Leod
version (CA30ISL). Lor further information see Lile
No. 515, " Beam-Lead Devices tor Hlybrid Circuit
Applications.

® Designed for use in Telemetry, Data-Processing, Instrumentation, and
Communication Equipment

© Built-in temperature stability from -35°C to +125°C for flatpack, TO-5
style, and ceramic dual in-line packages: 0°C to +70°C for plastic dual
in-line package

® Companion Application Notes ICAN-5290, **Integrated Circuit Qperational
Amplifiers’': ICAN-5213, **Application of the RCA-CA3015, CA3016 In-
tegrated Circuit Operational Amplifiers’: and ICAN-5013, *Application
of the RCA-CA3008, CA3010 Integrated Circuit Operational Amplifiers':

ABSOLUTE-MAXIMUM YOLTAGE AND CURRENT LIMITS, Tp = 25°C
Voltage or current limits shown for each terminal can be applied under the indicated
vottage or other circuit conditions for other terminala
All voltages are with respect to ground (common terminal of Positive and Negative DC Supplies)

Terminal Voitage or Current Terminal Voltage o Current o .
CA3008 Limits Circuit Conditions CA016 Limits Circuit Conditions
CA3010 |CA3029 | Nega- | Posi- CA3015 |CcA3030 | Nega- | Posi- -
CA3037 [ tive tive Terminal I Voltage CA3038 | tive tive Terminal |Voltaze
- DO NOT APPLY VOLTAGE FROM AN EX-
12 1 DAL So0RCE TO Tid Tem 12 1 TERNAL SOURCE TO THIS TERMINAL.
CA30/ CA3016
CA3gs CA3030
CA3010 |CA3037 CA3015 |CA3038
4 4 6 k] v | oov| 4 6 -16.
! A AR I I ! o 0 ] 13§ e
1 2 0 1 2 [1]
3 4 0 8V 1V 3 [} 0
2 3 AV Ly 6 $ 2 3 AN B ' 6 | 12
10 13 +6 10 13 +12
1 2 1] 1 2 1]
2 3 0 . wl o2 3 0
3 4 4V | Ay H 6 ~6 3 4 gV [ + ' 6 12
10 13 +6 10 13 +12
] NO CONNECTION 5 NO CONNECTION
. 1 2 0 20V oV 1 2 0
) i B | ovl 10 l 13 l +6 ¢ 517 R
7 NO CONNECTION * 7 NO CONNECTION
3 DO NOT APPLY VOLTAGE FROM AN EX-
5 8 DA A T e 5 8 TERNAL SOURCE T0 THIS TERMINAL
PPLY VOLTAGE FROM AN EX-
6 9 G A L § 9| O AL SOURGE 10 THIS TERMNAL
1 2 0 . 1 2 ]
7 10 ov | s7v 4 6 K 7 10 OV | +14V 4 [ 12
10 13 +6 10 13 +12
T APPLY VOLTAGE FROM AN EX-
8 1 D iDL TAGE FROM AN EX 8 1| O A EO0REE To THIE TERANAL
4 3 5 4 6 -12
10 13 +6 10. 13 +12
i A Q1 Be T !
g 12 0mA 2%0{1u!?(t:men T'evmmais 9 12 30 ml l?c&A; &@%Elg 'umlm s
4?30(?&&:'1‘3?3” 4 %9 (CA3015)
1 2 0 vl ¢ 2 0
10 13 oV |+l0V ' § P 10 13 ov | +20 ' h 12
1 2 0 1 2 0
11 14 ov +1V 4 6 6 1 14 0V | +1aV 4 [ -12
10 13 +6 10 13 +12
No. Internal ted to Terminal No.4,
CASE SR Veiena 5 ;3'? Shouns CASE CASD1S (Subsurate) DO NOT GROUND
CA3016 CA3015 |CA3008 CA3010
CA3030 CA3038 |CA3029 CA3037
OPERATING TEMPERATURE RANGE . . -55°C to +125°C |- 40°C to 45°C  MAXIMUM SIGNAL VOLTAGE. ... .... BVtolV | -4Vio+lV
STORAGE TEMPERATURE RANGE. . . . -65%C to +150°C | -659C to +1500C  MAXIMUM DEVICE DISSIPATION ... .. 600 mW | 300 mW

74

HIGHLIGHTS
6V Types 12V Types
® Open-t.00p Voltage Gain 60 70 dB typ.
® Common-Mode tion Ratio 94 103 48 typ.
® Output Impedance 200 92 2 we.
@ Input Offset Voltage 1 1 mY typ.
® Static Power Drain at ¢+ 12V 175 mW typ.
E R 30 30 mW typ,
t 3V 7 7 mW typ,
APPLICATIONS
® Narrow-Bond and Bend- ® Oscillator
poss Amplifier ® Comparator
® Operational Punctions ® Serve Driver
® Poedbock Amplifier @ Scaling Adder
© DC ond Video Amplifier ® Bolanced

@ Multivibroter

SCHEMATIC DIAGRAMS

Modul atorOriver

2t e
Yo

75K a.,}uu

]

13
SUBSTRATE

CA3008
CA3016
CA029

[LTRRT

CA3030
CA3037
CA3038

o @b

SUBSTRATE

sacu-reoes.

CA3010
CA301S

Fig.

1




CA3008, CA3010, CA3015, CA3016, CA3029,CA3030, CA3037, CA3038

TYPICAL STATIC CHARACTERISTICS AND

ELECTRICAL CHARACTERISTICS ot T4 = 25°C

Special Test Conditions
Terminal No.8 (CA3008, Test CA3008 CA3016 Typical
CAJ0, CA309, CA3O, | o | CA300 CA3015 Charac-
Characteristics Symbols CA3037, CA3038) cuit CA3029 CA3030 Units | teristic
Teminal No.5 (CA3010, CA3037 CA3038 Curves
CA3015) Not Connected
Unless Otherwise Specified [ Fig. | Min. | Typ. | ax. Juin. | Typ. [ max. Fig.
STATIC CHARACTERISTICS:
Ve = %Y, VEE = 6V 1081 5 - -
Input Offset Vol v v
nout Offset Voliage 0 s eav| VT wl s ™2
Input Offset Current 1 - 8 -5 Lt IR I N 2
put Offset Cu 10 cay e | NI
Input Bias Cutrent 1 = 6V =4V 5312 - -
ot Bias Curen '8 sy e | LT AR Rl
Input Offset Voltage = WV - . . . .
Sensitivity:  Positive | AVI0/AVCT . ﬁzv . .‘f}v no 0.0% | 05
w & 4 ol 1 : “ ImYA | none
Negati ALY = = - N g
eqative | AVio/AVEE SaNV e |- 0156 | 05
=46V =6V kil] .
= +j2V = -12V - 175
Device Dissipation P VCC = +6V 4 1 mW | none
D (S]shorted to [9) VEE - &V 02
Veg = +12v, 500
8 shorted to 12 VEE = 12V
DYNAMIC CHARACTERISTICS: All tests at f = 1 kHz except BWoL
Open-Loop Differential A Voe = +6V,  VEE = 6V 57 | 60 - - d
Valtage Gein oL - v | T 6 | 7 B | 687
Open-Loop Bandwidth = +6V = 4V 200 | 30| - - . N
at -348B Point BhoL cav -aw | BT w | 2 il
Common-Mode Rejection VCC = +6V,  VEE = -6V 0] % - - 48 12
Ratio CHRR = +1V = -1V e - 80 | 103
Maximum Qutput-Voltage Vy(P-P = +6V =6V 4 1675 . . v 9&10
Swing oFh =y v | P 2| 1 P-p
- 46V Y 01 R wl i
Input Impedance iy v v 14 T s |78
BT 0 - a
Output Impedance ZouT P o it " 15
05
= +6V = 6V -
Common-Mode Vier n .‘: - 0.66 vV | none
Input-Voltage Range = +12V =-12v - 0.
.8
LEAD TEMPERATURE (During Soldering):
At distance 1/16 + 1/32 inch (1.59 £ 0.79mm)
From case TOr 10 S8CONTS MBX. . . . -t oottt e ee et e s e e et e e et e e e e aa e aaan e +265°C

INPUT OFFSET VOLTAGE INPUT OFFSET VOLTAGE
SENSITIVITY, AND DEVICE DISSIPATION TEST CIRCUIT

Procedure:
Input Offser Voltage

1. Adjust VE for a DC Output Voitage (VoyT) of 0 £ 0.1 voits,
2. Measure VE and record Input Offset Voltage in millivolts as
VE/1000.

Input Offser Voltage Sensitivity

oc
VOLTMETER
wy-38a
EQUIVALENT )

+

92¢5-1a838

Vout . VouT (Step 2) - VoyT (Step 3)

Vee

7. Device Dissipation

Vie/Vee

Py = Veelc + VEgle

2volts
5. Refer the reading to the input by dividing by Open Loop Voltage
Gain (Agt).

IC = Direct Current into Tormlnni@u
Ig = Direct Current out of TerminahB)or

_ Vour/Vee

Ao
6. Repeat procedures 1 through 5 for the Negative Supply (VEE).

1. Adjust Vg for a DC Output Voltage (VquT) of 0 £ 0.1 voits.
2. Increase | Ve | by 1 volt and record output voitage (Voyr).
3.Decrease |Vcc| by 1 volt and record output voltage (VouT).

4. Divide the diference betwaen V

OUT measured in Steps 2 and 3 by the
change In Ve in steps 2 and 3.

TEST CIRCUITS
INPUT OFFSET YOLTAGE AND CURRENT

DC SUPPLY VOLTS (Vec)

POSITIVE
NEGATIVE DC SUPPLY VOLTS (VgE)

—my
oA

T VOL YA

o =12

;EY CURREN

INPUT OFFSET VOLTAGE

T
T

WPUT

InERaBERRENS

° NPUT OFF!
@

T
1T

€' INPUT OFFSET CURRENT
f
T
1

T

T

HEEHH

N
TEMPERATURE (Ta)— *C

92cs-14028

Fig.2

INPUT BIAS CURRENT

DC SUPPLY VOLTS (Vec)

POSITIVE
NEGATIVE DC SUPPLY VOLTS (VEE)

NPUT BIAS CURRENT —xA

Crei2y

Fig.3

Terminal Numbers in Circles are for CA3008, CA3016, CA3029, CA3030, CA3037, CA3038;
Italic Numbers in Square Boxes are for CA3010, CA3015

INPUT OFFSET CURRENT AND INPUT BIAS CURRENT

TEST CIRCUIT

Vee
Ting @ i3)
>~ 0 oC
[8] | vourMeTeR
100K0 a
1% Ving I 2)| TeuT 2 W
2 (£3} EQUIVALENT?
= 1008 6
1% 2
F—agka "™ 7 Vour
\3 20V
B W g g Vee _L
92cs-1a854
Fig.5
Procedure: b

Input Bios Current and Input Offset Current
1. Adjust Ve for |vout | <01 vOC.
2. Measure and record Vi and v,m,

3. Calculate the input Bias Current using the following equation:

_Ving
100 kQ

Yie

4, Calculate the Input Offset Current using the following equation:

lip = VE/100 k()
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CA3008, CA3010, CA3015, CA3016, CA3029,CA3030, CA3037, CA3038

TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS
Terminal Numbers in Circles are for CA008, CA3016, CA3029, CA3030, CA3037, CA3038;

Italic Numbers in Square Boxgs are for CA3010, CA3015 OPEN-LOOP DIFFERENTIAL VOLTAGE GAIN,
MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE,
OPEN-LOOP VOLTAGE GAIN vs. FREQUENCY OPEN-LOOP VOLTAGE GAIN vs. FREQUENCY AND OPEN-LOOP BANDWIDTH AT —3dB
FOR cnoogh%g;??h%aws, CA3016, FOR CA3029 AND CA3030 POINT TEST CIRCUIT
POSITIVE DC SUPPLY VOLTS (Veg) WBIENT
POSITIVE DC SUPPLY VOLTS (vec) NEGATIVE DC SUPPLY vu.;':ﬂs:sg) (Ta)e28°¢
g NEGATIVE OC SUPPLY VOLTS vgg) o 100} TERMINAL No.8 OPE '3’
] SOURCE RESISTANCE (Rg)*IK Q. ¥
3 | rerumac o 0@ 1 Nl four
S - T 3 ~ (voghestz 1
§ 70| < Veg)*-12| =
*25°C g -
: d e Siin sl
= i
T (VEE)s-6 N
§ AMBIENT (TAn-35°C g W N EQUIVALENT)
) o
Vegrei2v 3 N
% 3 v:!clﬂ;& 5‘ Vegs-i2v § N N \\ vgur (RMS)
z Veg:-6v S N
z
§ g N s2c5-140%8 = =
+25°C ol P, d.
2 L 0.00/ o 01 1 100 T
Q00! 001 0l 10 100 FREQUENCY (f)—MHz 1. Adjust Vg for VouT = $0.1 V DC.
FREQUENCY (1)~ MH: 92Cs-1e0ee 2. Measure Open-Loop Differential Voltage Gain (AgL) at f = 1 kHz,
Fig.6 92Cs 14848 Fig.7 OUT
Aoy = 20 Logio
3. Measure Maximum Peak-to-Peak Output Voluu atf =1 kHz.
4. Measure Open-Loop Bandwidth at -3 dB Point.
MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE vs. LOAD RESISTANCE Reference Level = Ag_at 1 kHz.
FOR CA3008, CA3010, CA3015, CA3016, CA3037, CA3038 Fig
75| HHH POSITIVE OC SUPPLY vous lvcc HHH o
E i;g; I NEGATIVE ::‘SEPL LY vouTS veg) e MAXIMUM PEAK-TO-PEAK OUTPUT
3 25+ e TR e THHH VOLTAGE vs. LOAD RESISTANCE
aans
§ T H HH i FOR CA3029 AND CA3030
3 2e2V
H vee.2v T OETVE OC SupeLy VoLTs oo
H TEET H ey B T numv:ncm
§ T WE Vegamizv TEWPERATURE (Ta) 125 8 lumm:n m Ti AL No. 2
% H a7 HESHHHHHH T
P2 HN 58 A
g 22 HHH
‘ s 28°CH-- AMBIENT TEMPERATURE (Ta)
T e
£ POSITIVE DC SUPPLY VOLTS (veel HHET
23 TTT NEGATIVE DC SUPPLY VOLTS :vm H HHH
:E:I TERMI“N“‘AI. No.8 IEI Euoa'rt s HH
LTI LI H it
° "2 ™2 20 HyrH
LOAD RESISTANCE (R )— K OHMS  s2c5-14849 FANCE (R} —K OHMS  92C3- 14882 Vege+6v
ta) Fig.9 O Ve -6
a1 HHH
ia g T
T nnwan:
e T
© 025 Q50 o’ | 125 150 w08 2
Terminal Numbers in Circles are for CA3008, CA3016, CA3029, CA3030, CA3037, CA3038; LOAD RESISTANCE (R )—¥ 2 s205-14080
Italic Numbers in Square Boxes are for CA3010, CA3015 (=)
T | POSITIVE DC wn.v VOLTS (vc:)
COMMON-MODE REJECTION RATIO AND COMMON-MODE £ | TSm0 suerwy vouTs
INPUT-VYOLTAGE-RANGE TEST CIRCUIT 2 s T T
., 3 P HHHH -
cc § IS ENNSRANSNOuE
E 1. VegserR2V 2 70°C
o ++
F20v
F o |‘ :4: G 01 uF § e
41 2 B %
7 V]E m O cuT ¢ g .
4 Ol uF 2
3 0
2 20 T (—.L o¢ 3
vs 2 = VOLTMETER Otasone 4
SioNAL sia 03y w “‘ Your (6¢) Vourtxwn) | Tvae G2a 3,5 vee--6v
SOURCE (ms) = Vee OR £ saim: sszazze:
" snuwn.sm) EQUIVALENT) H T HHHH
inane; inanas
1% ' T 1T IIIDI e
- 1004F ; Vaias =+ LoAD n:snsv:m:i (RUI—K OMMS 92C5- 14861
® g0 .
Procedures: COMMON-MODE REJECTION RATIO vs. FREQUENCY
Common-Mode R-[l:ltiun Ratio: PORTRE BC oDy VoS gt
1. SetVgjas = 0. Adjust Vg for Voyut(DC) =0 £ 0.1 V. NEGATIVE OC SUPPLY VOLTS (Vgg}
2. Mply 1-kHz sinusodial input signal and adjust for Vg = 0.3 V TemaAL e By Tair2sTe
3. lhasula and record the RMS vatue of Voiyy. An oscilloscope is !
this measurement so that the wﬁwt signal may be visu-
Mly npameu from noise output. z ™
4. Calculate Common-Mode Voltage Gain: 53 Zggiﬁ:
I
Acm = VouT/Vs oL NN,
AcM in dB = -20 LOG1g Vs/VouT §§ Vecr 6V
5. Calculate Common-Mode Rejection Ratio: So VeEs-Sv N
CMR in dB = Ap|FF in dB - Acy in dB. £3 N
Common-Mode Input-Voitage Range: g
1. calculne and record CMR for various positive and mmlve values
within the maximum fimits shown on Page 2. The Com- \
mon-msa Input-Voltage Range limits are those values of V, | S 4o
at which CMR is 6 dB less than that calculated in Step 5 of b 000t o0 o1 0 00
procedwre given above. . FREQUENCY (f)— Mz 92CS- 14859
Fig.11 Fig.12
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CA3008, CA3010, CA3015, CA3016, CA3029, CA3030, CA3037, CA3038

TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS

Terminal Numbers in Circles are for CA3008, CA3016, CA3029, CA3030, CA3037, CA3038;
Italic Numbers in Square Boxes are for CA3010, CA3015

SINGLE-ENDED INPUT IMPEDANCE vs. TEMPERATURE SING LE-ENDED INPUT IMPEDANCE TEST CIRCUIT JTPUT IMPEDANCE vs. TEMPERATURE
T SUPPL H POSITIVE DC SUPPLY VOLTS (vec)
I [ AR tR i NEGATIVE DC SUPPLY VOLTS (Vee)
30} FREQUENCY (n)s e HH FREQUENCY (f)+ | ake
i HHH a H
Sas L H
o : g HH HH
i EEH Vec.vey v ey
S g oy
T
- 1T
S s P cinanasl ;
T
a0 R IEC™+2V Veg »12,
¢ NS M2y vees-12v
- va
.é s ' s2cs-iapm3 ht
S ofHHHIY HHEH T Fig.14 HEHHH HHHHHHHHH
=75 -50 -2 25 %0 7™ 100 ms 15 %0 -8 25 %0 75 w0 @3
AMSIENT w—rc ANMBIENT TEMPERATURE (TA)—°C 92c3 44233
Fig.13 Fig.15
OUTPUT IMPEDANCE TEST CIRCUIT
$2
0¢ ac
i e
$0en | Your 001 vourtemm | ‘iR
of 0104V OR
EQUIVALENT) EQUIVALENT)
I
< B:
s. 4
gea S -,L %
€ = Procedure:
1. With S2 in position (c), adjust Vg for VOuT(DC) =0 £ 0.1 voit.
IxQ 2. With $; in position (a), and $7 in position (d), record Voufl(tm).
FIe e 3. With Switch Sy in position (b),and S in position (d), adjust Ry until
\{ (ims)
92eM-1a857 Fig.16 VouTylrms) = #.U.T;_ Record value of Ry as ZoyT.
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CA3008A, CA3010A, CA3015A, CA3016A, CA3029A,

CA3030A, CA3037A, CA3038A

Operational Amplifiers HIGHLIGHTS
6V Types 12V Types
-Lea at Poc| 'y . .
CA3010A CAIDISA 12.Lead T0.5 Style ® Common-Mode Rejection Ratio . . 94 103 dB typ.
CA3029A CA3030A 14-Lead Plastic Dual In-Line (TO-116) ® Input Impedance . . . .. ... ... 20 10 k. typ.
CA3037A CA3038A 14-Lead Ceramic Dual In-Line (TO-116) ® Input Offset Yoltage . . .. . . .. 0.9 1 mv typ.
4 9 P
® Input Offset Current. .. . . . .. 03 0.5 A typ.
® These new types have all the desirable features and characteristics of P Bi c + 2 47 A
their prototypes plus lower noise figures and improved input character- nput Bias Current. . . .. ... .. 5 . typ.
istics for offset voltage, offset curent, bias current, and impedance. ® Static Power Drain ot - 12V, S 175  mW typ.
® All types are electrically identical within their voltage groups ot - Y . 30 30 mW typ.
® Designed for use in Telemetry, Data-Processing, Instrumentation, and ot "3V ... . 7 7 mW typ.
Communication Equipment
@ Built-in temperature stability from -55°C to +125°C far Flatpack, TO-5 APPLICATIONS
.sr:;vllﬁl,ex:’r;::;mw dual in-line packages; 0°C to +70°C for plastic dual . NGHO\'-BM“ and Band. Y Os‘i"(l'O'
® Campanion Application Notes ICAN-5290, **Integrated Circuit Operational pass Amplifier ¢ Comparator
Amplifiers’’; ICAN-5213, “‘Application of the RCA-CA3015, CA3016 In- [ O”rnﬁone' Functions ® Servo Driver
tegrated Circuit Operational Amplifiers’"; and ICAN-5015, “‘Application e .
of the RCA-CA3008, CA3010 Integrated Circuit Operational Amplifiers’” ® Feedback Amplifier _ ® Scoling Adder
caver Bode characteristics, phase compensation, frequency shaping, and ® DC and Video Ampl“l.' o Bolonced
amplifier design. ® Multivibrator MOJU‘G'O"D"V"
ELECTRICAL CHARACTERISTICS at TA = 25°C
Special Test Conditions
Terminal No.8 (CA3008A, Test CA3008A CA3016A Typicai
CA3016A, CA3023A, CA3030A, | ;. CA3010A CA3015A Charac-
CA3037A, CA3038A), cuit CA3029A CA3030A Units | teristic
Terminal No.5 (CA3010A, CA3037A CA3038A Curves
CA3015A) Not Connected
Unless Otherwise Specified Fig. | Min. ITyp.[ Max. | Min. l Typ. | Max. Fig.
STATIC CHARACTERISTICS: )
°7” Input Offset Voltage v Vee -6V, VEE= BV | 4 | - |08 2 I B
g:ggg:: .,%..K [ Sp s nput O ¢ 10 = +2v = -2V - - - 1 2
CA029A R 548 = 46V =6V - 10315 . -
* Input Offset Current | 5 2
Casoma 7 { " o Sy s IR os | 1e | X
CA303 o B N .
AS0IBA o] “ Input Bias Current g = BV =6V s |25 ¢4 . LA 3
wviRmo g & : = +12v =12V R . 47| 6
e o
Input Offset Voltage . = 46V = 6V - (00 1 - -
is Sensitivity:  Positive | V10 “VEC -2y S v |- 0.0% | 05
2 it o o o 4 ol 1 a " mvA | none
o Negative |AVig AV o - y .
ML U T cgatie | Mo ~EE S - 0156 | 05
_ b2 =46V =6V -] 40 -
4 & o - S - 175
Device Dissipation Py § shorted to 3 Ve = +6V LI SR/} mW | none
VVEE ) VS\\’/ 500
CC - +12v.
8 sharted to 12 VEE - 1V
DYNAMIC CHARACTERISTICS: Al tests at f = 1 kHz except BWg[ '
Open-Loop Differential AgL Vee = +6V.  VEE - -6V g )5 | 60 - - d8 | 687
Voltage Gain = +l2v = -1V - 66 | 70
Open-Loop Bandwidth BW = +6V = 6V g 200 | 300 - - “dkHz | 687
s at -3d8 Point 0L ] v S 200| 320
.
? Slew Rate SR Vee = +6V VEg - 'GV]ES = | none| - 3 : V.us | none
a2Saix 23 = 1V = -2Vl K - - 7
n ) @ CA30104 Common-Mode Rejection VR VCC = +6V. VEE=6V | |70 | % - . 12
o1 B =), | cawsa Ratio ¢ V- S 8 | 103
oy o Pl el e Maximum Qutput-Voltage VoIP-P) = 6V =Y ) g f 4|6 - - Vpp| 9810
o P o Swing = +12V =12V - - 2|14
iR | R g 2 v BT I TR T o "
d Z - B : y
%! Y o " Input Impedance IN v S A i 751 16
2o
n " - o B .
RERRNE s GO TR 13 Output Inpedance 047 ISR BEE I e o 0l B
Ry s Ry L
o oK 20% [ty -6V L4V 05
o E& 3 Common-Mode VicR nfl4 v none
e - Input-Voltage Range - v -1V ’01;355
Fig.l Ve = +3V, VEE = 3V - 163 9 631 9
SCHEMATIC DIAGRAMS ey =6V [Rg = - lg3]12 83 {12 | 48 1
Noise Figure NF W .o e 18 ! 20 |
= +12V = -2V 1 ]16
LEAD TEMPERATURE (During Soldering): ALL TYPES
At distance 1/16 £ 1/32 inch (1.59 * 0.79mm)
from case fOr 10 S8CONAS MBX. - - - ¢ttt e ettt e +265°C
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CA3008A, CA3010A, CA3015A, CA3016A, CA3029A,
CA3030A, CA3037A, CA3038A

ABSOLUTE-MAXIMUM YVOLTAGE AND CURRENT LIMITS, T, = 25°C
+ Voltage or current limits shown for each terminal can be applied under the indicated
voltage or other circuit conditions for other terminals
All voltages ure with respect to ground (common terminal of Positive and Negative DC Supplies)

TYPICAL STATIC CHARACTERISTICS AND TEST CIRCUITS
Terminal Numbers in Circles are for CASO08A, CAS016A,
CA3029A, CA3030A, CA3037A, CA3038A;

Italic Numbers in Square Boxes are for CA3010A, CA3015A

INPUT OFFSET VOLTAGE AND CURRENT

Terminal Voltage or Current Terminai Voltage or Current
[casoosa Limits Circuit Conditions CA016A Limits Circuit Conditions
CA3010A Nega- | Posi- CA3030A| Nega- | Posi-
tive | tive Terminal IVokm CA3038A| tive tive Terminal IVquJt
12 | DO NOT APPLY VOLTAGE FROM AN EX- 1 1 DO NOT APPLY VOLTAGE FROM AN EX-
TERNAL SOURCE TO THIS TERMINAL TERNAL SOURCE TO THIS TERMINAL
CA3008A CA3016A
CA30:
cAsoonlSAIIA CA31SA|GASNA
. 4 6 3 16V vl ¢ R IED
1 2 8V ov 10 ™ % 1 2 16 0 10 3 "2
1 2 0 1 2 9
; . 3 4 0 i 3 ‘ 0
2 3 4V v ' ¢ § 2 3 8V sV ' 6 12
10 13 +6 10 13 +12
i 2 ] 1 2 1]
. . H 3 0 8y 1V 2 3 0
3 4 4V 1V i ¢ h 3 4 8 + ' 5 1
10 13 +6 10 13 +12
5 NO CONNECTION 5 NO CONNECTION
A 1 2 0 20V v 1 2 |0
4 § | 10v l ovl ‘”1 2 l . [ 6 zoj 0 I 0 I
7 NO CONNECTION 7 NO CONNECTION
3 00 NOT APPLY VOLTAGE FROM AN EX-
§ 8| O eRuat SONGE T0 This TeRMNA. 5 8 TERNAL SOURCE TO THIS TERMINAL
. DONOT APPLY VOLTAGE FROM AN EX-
§ 3| PeNAL SOURCE TS Yers TemAL: 6 9 TERNAL SOURCE TO THIS TERWNAL
1 2 0 1 2 0
7 10 ov IV 4 6 K 1 10 OV 4V 4 & -12
10 13 +6 ) . 10 13 +12
X 0O NOT APPLY VOLTAGE FROM AN EX-
L I T i A S T ki 8§ | TERNAL SOURCE TO THIS TERWINAL
4 6 % 4 § -12
10 13 +6 10 13 +12
9 12 30mA zgo'..3 2%:?" Tqvmunlu 9 12 30 mA 4%0 ‘: " zs('é:.a'o'{ Terminals
CA3029A, CA3037A) CA3030A, CA3038A)
4 &9 (CA3010A) 4 89 (CA3015A)
1 2 0 1 2 0
1 1 ov 10V v v
0 3 + 4 § t 10 13 0 +20 4 p 2
1 2 0 1 2 0
il U] 0V | «7V 4 6 6 n 4 0V ] +14v 4 6 -12
10 13 +6 10 13 +12

CASE

{ntasnally connected to Terminal No.4,
CA3010A (Substrate} DO NOT GROUND

Internally connected to Terminat No.4,

CASE CA3015A (Substrate) DO NOT GROUND

INPUT OFFSET CURRENT AND INPUT BIAS CURRENT

TEST CIRCUI

Fig.5

IT -

oc
VOLTMETER
(RCA
wy-30A
OR
EQUIVALENT)

CA3016A CA3015A | CAJ0OSA CA3010A
CA3030A CA3038A | CAYR9A CAXIA

........ BVitoslV [-4VioslV
600 mW | 300 mW

Procedure:

Input Bias Current and Input Offset Current

1. Adjust VE for |VouT| <01 vDC.

2. Messure and record Vg and Vi,

8. Calculste the Input Bias Cuirent using the following equation:

4. Calculate the input Offset Current using the following equation:
\jo = VE/100 k)

POSTIVE DC SUPPLY VOLTS (Vec)
WEGATIVE DC SUPALY VOLTS (Vex)

v
s

i1 FEEE

Bz

PUT OFF

B -
AMBENT TEMPERATURE (Ta)— *C

PRCH 14848
) Fig.2
INPUT BIAS CURRENT
POMTIVE OC SUPPLY VOLTS fvec)
NEGATIVE OC SUPPLY VOLTS (Vgg)
b
|
guE_E
i B v
H
i ais a8
He - " HHH
o o
HT
¥ N
P
e ill] L)
EOE ) % 7 0o

AMBIENT TEMPERATURE (Ta) — *C
Fig.3

F2CH-1404T

INPUT OFFSET YOLTAGE, INPUT OFFSET VOLTAGE
SENSITIVITY, AND DEVICE DISSIPATION TEST CIRCUIT

oc
VOLTMETER
an 384
EQUIVALENT )

—

Fig.d

Procedure:

input Offset Voltege

1. Adjust VE for a DC Output Voitage (VoyT) of 0 + 0.1 voits.

2. Measure VE and record tnput Offset Vo in millivoits as
v A put itage

input Offset Voitage Sensitivity

1. Adjust Vg for & DC Output Voltage (Vour) of 0 £0.1 voits.

2. amm'\vccl by 1 volt and record output voitags (VouT).

3.Decrease |Vog ] by 1 voit snd record output voltags (Voyy).

4, Divide the diference betwesn VouT measured in steps 2 and 3by the
change in VG In steps 2 and 8.

VouT _ VouT (Step 2) - VouT (Step 3)
VYee 2volts
S. Refer the reading to the input by dividing by Open Loop Voltage
Gain {AgL).
Vout/Vee
VIO/VGE = e
AoL
§. Repest procedures 1 through S for the Negative Supply (VEE).
7. Device Dissipation
Py = Veelc + Veele
IC = Dirsct Current into Tecminal 13 or E
IE = Direct Current out of Terminal & or
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CA3008A, CA3010A, CA3015A, CA3016A, CA3029A,
'CA3030A, CA3037A, CA3038A

OPEN LOOP VOLTAGE GAIN ve, FREQUENCY
FOR CAJ008A, CA3010A, CA0ISA, CA3016A,
CA3037A, CA3038A

OPEN LOOP VOLTAGE GAIN ve. FREQUENCY
FOR CAJ029A AND CA3030A.

OPEN-LOOP DIFFERENTIAL VOLTAGE
GAIN, MAXIMUM PEAK-TO-PEAK OUT-

———T;a‘mm PUT VOLTAGE, AND OPEN-LOOP BAND-
POBITIVE DC SUPPLY VOLTE (Vec)® w;m{,‘g&{: veo  (mietc WIDTH AT —3 POINT TEST CIRCUIT
I NEGATIVE DC SUPPLY VOLTS (vgg) € 100} TE! JAL Mo.8
SOURCE RESISTANCE (Rg)eiK 0
f TERMINAL Ne. 8] oren -’- T
78] "
1T g Vgg)e-12
3 s28%¢ § S el SHANAL
? 5 I Reltne N SouRce <
L Lo 4 (VEE}-6 oy (DG =
] _ | anment Ta-98°C 5. N +
} I oy H X -
Yogr o8V Vegs-iv g NITN o | vourmerer
i i : R
I 125°C i \ T somvef:un
o
Lol | LI Ll 0.
0001 - a 0 [ oot FREQUENCY (11— " ecsmse vour (RMS)
FREQUENCY (1) —msts sics-nse Fig.7
Fig.6 .
92CS- 14858
Procedure:
1. Adjust VE for VoyT = 0.1 VDC,
MAXINUM PEAK-TO-PEAK OUTPUT YOLTAGE vs. LOAD RESISTANCE 2. Measure Open-Loop Differential Voitage Galn (AgL) at f = 1 ki
FOR CA3008A, CA3010A, CA30ISA, CASOI6A, CADI7A, CAIO3BA 2sure Open-Loop Ditferential Vol u",ou sin (AoL) at £= 1k
T
e T PORTIVE 0C 30PP T AgL = 20 Logyg ———
Siissasasaiiisas *| neoatre 5 m.';"%‘.'?% HHHT oL 10 Vn
; tH B vasec | JERNAL nesBloven HHHHTEH 3. Medsue Maximum Peak-to-Peak Output Voltage 3t f = 1 kiz
" HEHHHH s 4. Measwe Open-Loop Bandwidth at -3 dB Point
g l' ““:“g Reference Lovel = Agy 2t 1 kHz
E T SSaintasay Fiat
1044 B » 5
H t.;:!v I‘I’lllll”l I‘zlgllc
o« 25 & isiiis S e
Z . "” A EE 88°C
ssama “savASSEesnRE [lee.
FHH aadaniszisiassiag) H e +e
HH 236V ELT hOWTVE 0C SueeLY vauTs tveo) H HHE vege-ev
4 Nee! +8Y m NEGATIVE OC SUPpLY H H
3""“ o e HE Tt ool poreo o | T
e e ] HEH FHHHH H
T om o8 am 1 s 5 % € ]

LOAD RESISTANCE (A)—K OMMS  gqcy-senen

(a)

Flg.9

MAXIMUM PEAK-TO.PEAK OUTPUT VOLTAGE vs. LOAD RESISTANCE
FOR CA3029A AND CA303
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Common-Mode Rejection Ratio:
1. SetVgyas = 0. Adjust VE for VouT(DC) = 02 0.1 V.

ly 1-kHz sinusodial input signal and adjust for Vg = 0.3 V
N

. An oscilloscope is

3. Measure and record the RMS vafue of Vo
used for t signal may be visu-

this measurement so that the o
ally separated.from noise output,

4. Calculate Common-Mode Voltage Gain:
Acm = VouT/Vs
Acwm in dB =-20L0G)p Vs/VouT
§. Caiculate Common-Mode Rejection Ratio:
CMR in dB = Ap|FF in dB - AcM in dB.
Common-Mode Input-Voltage Range:

and 1ecord CMR for varicus positive and m!mv' vaiues
Range |imits lvuhou values of

POSTVE OC SUPPLY VOLTS (Woo) [ [PORTIVE OC SUPPLY VOLTS ice) T
NESATIVE DC Sueeur vauTs g MIGATIVE DC BUPPLY VIKTS (Vi)
TERMMAL Ns. 8 SHORTED TO  No.2 B || TERMINAL e )
HH A THH }
HE t HHT 428
H L2 Veeeoi2v % T0°
HT vege-iev amvnuanns
H <28°CLT ANBENT TEMPERATURE (Tg): O T T
Vogei2 V' : =suas
- - Je 0°C -1
veg -2V s Ty
HT T » 5 R H
tH T T sec T
2= + i
i Vece+8v
=8 H H
e I lveg:-ev wu
aas” ann il g esf
HHHH H
1L T 9 .h
HHEHHH 1 P
028 a%0 a7 (s 180 8 3
LOAD RESISTANCE (N 1— KO sacs-iens Loan "“":""‘ (L) K OIS grcs-1ene1
(o} Fig.10 ®
Proceduras:
COMMON-MODE REJECTION RATIO AND COMMON-MODE
INPUT-VOLTAGE-RANGE TEST CIRCUIT
vee
?Fm
1®$
3
! ¥
- I_
oc
o%¢nLoscoPE
VOLTMETER (TEKTRONIX
SohAL | Smo 03V Shea ' Lvour (061 vourttan | FREIORY
RC o oy o
EQUIVALENT) EQUIVALENT) N
T T :
WS S
jr Vaias Jr ‘L at which
FICH 14858

Fig.1¥

of vm within the maximum limits shown on \(’W«s

less than that calculated in Step
procedire given above.




CA3008A, CA3010A, CA3015A, CA3016A, CA3029A,
CA3030A, CA3037A, CA3038A

COMMON-MODE REJECTION RATIO vs. FREQUENCY

POSITIVE DC SUPPLY VOLTS (Vec)
NEGATIVE DC SUPPLY VOLTS (Vgg)
AMBIENT TEMPERATURE (Ty)*25°C
TERMINAL No. 8 & OPEN
0]
3 N Vegroizv
E? Vegs-12v
o
M e B
g; VEE*-6V \ N
iE
S
i .
oo of J 00
FREQUENCY (1) —MHz 9205~ 1839
Fig.12
SINGLE-ENDED INPUT IMPEDANCE vs. TEMPERATURE SINGLE-ENDED INPUT IMPEDANCE TEST CIRCUIT
B[ hosITVE OC SUPPLY VOLTS tvee)
g NEGATIVE DC SUPPLY VOLTS (Vgg)
8]
I OipF
s
i OnF
g 18
. -
i e
3
2% % T8 100 28
AMBIENT TEMPERATURE (TA)—°C  92c5-1488!

Fig.13

OUTPUT IMPEDANCE TEST CIRCUIT

$2
C & [
|14
VOLTMETER :21,::5;5::
wiChsa | Vour 061 vourtrmar |
OR 0t0v
EQUIVALENT) EQUIVALENT)
[
I 1
Gl Procedure;
= 1. With S7 in position (), adjust Vg for VouT(DC) =0 £ 0.1 volt.

2. With §y in position (a}, and S in position (d), record Voufl(rms).

- 3. With Switch S] in position (b} and S2 in position (d) adjust Rp_ until
N A/ (rms)
s2cu-mes = Fig15 Vour,trms) = —-—OUT; . Record value of R|_ as ZpyT-
POSITIVE DC SUPPLY VOLTS {vcc) NOISE FIGURE vs. FREQUENCY
NEGATIVE DC SUPPLY VOLTS (Veg)
T POSITIVE OC SUPPLY VOLTS (Vcc)
H NEGATIVE DC SUPPLY VOLTS (VeE)
. SOURCE RESISTANCE *1 K OHM
g Veg 6V
[ VEE* -6V
3 )
o é THESE CURVES DO NOT
3 H APPLY FOR 6-VOLT UNITS
= (CA30084, CA30IOR, CA30294,
; § CA3037)
Vecroi2v 2
g veer-izy. y \» N
T+
sEHFH FHO H Saazeass H ~ M~
3 % 25 0 2 3 1 00 5
AMBIENT TEMPERATURE (Ta)—°C  92C$-14850 \(\‘ ——
s
%0 1000 10000
OUTPUT IMPEDANCE vs. TEMPERATURE FREQUENCY (f)-—Hs s2cs-aas2
Fig.17

Fig.16
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CA3011, CA3012
Wideband Amplifiers . b

©c 0 O KSho L)
FEATURES & APPLICATIONS
® exceptionally high amplifier gain: . lent limiting ch -
power goin ot 4.5 MHz —75 dB typ. Input limiting voltage (knee) =

600 uV typ. ot 10.7 MHz
© wide frequency copability -
100 kHz ta > 20 MHz
© supplied in the hermetic 10-lead

TO-5 style package
ABSOLUTE-MAXIMUM YOLTAGE LIMITS AT Ta=25°C

Indicated voltage limits for each terminal can be applied under the specified voltage
ditions for other terminals. All voltages are with respect to ground (Terminal 8),

NOTE: TERMINALSS, 7, AND 9 OF RCA-CA3011 AND CA3012 ARE USED FOR INTERNAL
CONNECTIONS. DO NOT APPLY VOLTAGES OR MAKE EXTERNAL CONNECTIONS TO
THESE TERMINALS.

CA30N 0 INTERNAL CONNER Tom 00 o' UsE e
TERMNAL | VOLTAGE LIITS VOLTAGE CONDITIONS AT OTHER TERMINALS Fig. 1 — Schematic disgram for CA3011
! 2 3 u 5 8 10 " and CA3072
1 -3 4 - Same as | 25t04.5 | 415 | Ground | a5 ’
2 -3 4 Same a3 2 - 2510405 | 45 | Gound | .5 “"“’""‘:s‘::::: :""c"v”""‘“
3 -3 4 31043 Same as 1 § é‘ 251045 | 45 | Goud | 45 =
] 25 95 | 3toad | smea1 |[Z3 - 75 | Gowd | a5 o i HH
5 0 40 o3 | smas1 | g g 2545 | - | Gomd | a5
8 -3 a5 -3t0 43 Same as | Wl asteqs | a5 | Gond | a5
10 0 +10 to+3 | Sameasl 25t0+475 | 1.5 | oround - s
of
CASE INTERNALLY CONNECTED TO TERMINAL NO.8 (GROUND TERMINAL) § H
CA3012 i T i
e
N N
TERMINAL VOLTAGE LINITS VOLTAGE CONDITIONS AT OTHER TERMINALS H it H
1 2 3 4 H 8 10 inuas e
1 3 3 - Same as | 25t 40 | 0 [ Ground | 10 i 'L(‘” LA ———
? -3 3 Same as 2 - .8 2510 +10 +10 | Ground +10 Fig. 2
3 -3 ] 3o 43 Same as | 3 S | 2510 +0 | Ground +10 OUTPUT-INPEDANCE COMPONENTS
4 25 410 -3t | Smeasi | = E - A0 | Gowd | +10 VS FREQUENCY
T =
5 0 3 30 43 Semeasl | 2 & | 25t 410 - | Gouwd | 10 0 JPRLY VOLTS (veg) s 78 :
8 -3 +10 -3t 43 Same as } « +2.5t0 10 +10 Ground +10 badd Ty 8%
10 0 +13 -to 4 Same as | +2.5 to +10 +10 Ground -
CASE INTERNALLY CONNECTED TO TERMINAL NO.8 (GROUND TERMINAL) g g
Example of Use of LIMITS TABLE: § s
OPERATING-TEMPERATURE RANGE ........ -55 to +125° C For RCA-3012, a maximum voltage of +3volts may be applied g " Cour: EL
STORAGE-TEMPERATURE RANGE .......... 6510 +150° C 1o Terminal 1 under the foliowing conditions: ‘% H 3
LEAD TEMPERATURE (During Soldering): Terminal 2 is at the same dc potential as Terminal 1 ¢ : "
At distance 1/16 £ 1/32 inch (1,59 + 0.79mm) Terninal 3: do not apply extemal voltage T
from case for 10 seconds max. . .............. +265°C Temminal 4 is at any dc polential between +2.5 and +10 volts {hour
MAXIMUM INPUT-SIGNAL VOLTAGE : Terminal § is at a dc potential of +10 volts 0 C]
Between Terminals 1and 2........... ... ... .. 13V Terminals §, 7, and 9 are at 0 dc potential (NOT USED) TREQUENCY I1)-MeA s
MAXIMUM DEVICE DISSIPATION . ................. 300 mW Terminal 8 is at dc ground potential Fig. 3

RECOMMENDED MINIMUM DC SUPPLY VOLTAGE (Vgc) .. 5.5V Terminal 10 is at a dc potential of +10 voits
VOLTAGE GAIN AND INPUT LIMITING VOLTAGE

VS FREQUENCY
BLOCK DIAGRAM OF TYPICAL FM RECEIVER USING RCA-CA3011 OR CA012 [ AMBIENT TEWPERATURE (To)=25°C

INTEGRATED CIRCUIT WIDE-BAND AMPLIFIER DC SUPPLY VOLTS{ 78
| e s Thare

beicry 1A N
77

M aF ' T
DETECTOR AMPLIFIER VOLTAGE GAIN \

SPEAKER

~

\
A

VOLTAGE GAIN (A)— @@

WPUT LiMITNG voutace | | \

WPUT LIMTING VOLTAGE [vithen]— ¥

L
T

o I
FREQUENCY {f)—Me/s

92CM-1382% i

Fig. &
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ELECTRICAL CHARACTERISTICS

TEST CONDITIONS LIMITS
CHARACTERISTICS SETUP DC | AMBIENT 2.’,:',:‘:;
wpord TR |FREQUENCY| SUPPLY |TEMPERA|  RCA RCA TERISTICS
PROCEDURE VOLTAGE| TURE | CA30L CARI2  |ywirs| cuRves
f Vee TA
Fig. We/s Volts 9 [win.|Typ. [Max ] Min.| Typ.{Max. Fig.
55 |~ |8 | -166]6013%] n¥
- 6 25 90 [133] 66 %0 [121] nw
+126 ~|70 | -} 65| 70|121] m¥W
Total 55 1 -] -] o7 130]190] nw
Device Pr 6 - 15 25 |95 [10 | 1e7] o7] 120] 167] mw
Dissipation
a5 | -fwo] -] o] w00f167] nw
55 | -] - -] 1s0] 210[215] mw
- 10 25 1 -1 -1 -]150] 190] 255] mw
A5 | -1 -1 -11s0] s60] 55| mw
5 J-Jss| -]sof 55 -] a8
9 1 6 rENOENDED
as | -6 -| %} s -] e
55 | -l -] ss) s -] @8
9 1 15 2 Jes|wi -Jes| nf -} a8
Voltage Gain** A W25 | -[65] - 55[ 65] -] a8
55 -] -] -] ss] 1] -] o8
9 1 10 s -1 -1 -]e] nf -]
A |- -] -] 55| 6] -] o8
o 45 15 3 G I E I N
10.7 15 25 bss[e] ~] s5] 6] -] a8
input-impedance
Components:
Rarsie nput a7 .5 s | oo |-l -] -] 3 -lw| 2
gﬂ;’;ﬂ:ﬁ Cin 7 45 15 +25 -t 7]~y - 7] -f oF 2
Output Impedance
Components:
Parallel Output Rour] 8 .5 15 | s b -lus) | -las -] | 3
Paratlel Output
Capaci Cout 8 45 15 2 ] -paz| -] -ja2] -] oF 3
Noise Figure NF 10 45 5 2 | -|81| -] -|srf -]
U':::',.",'?,':,:’,'f) vgm| o 45 HEIREEBELE

* The total current drain may be determined by dividing Pt by Vg,

lecommended minimum dc supply voltage(VCC)is 5. 5 V. Nominal
lud current flowing into terminal 5 is 1.5 mA at 7.5

VOLTAGE-GAIN TEST SETUP

PROCEDURES
A- Voltage Gain:

1) Set input muumcy at desired value,
Vi =100 4V 1m.
2) Record vo.

3) Calculate Voltage Gain A from
(BoONTON A'=2010810 vo/vi

on Eeorvm Enm) 4) Repeat Staps 1, 2, 0d 3 for ench

md/ul fot tempetature desited.

- Ilwul Limiting Voitage (Knee):
1) Repeat Steps Al and A2, using
vi =100 mV

2) Decrease v to the leve! at which vo
is3dB btlow its value for v; =100 mV.

3) Record vj as Input Limiting Voitage
2cs-1308 (Knee).

Fig. 9

CA3011, CA3012

DISSIPATION TEST SETUP
e

TOTAL DEVICE DISSIPATION (Py)evceT
9%cS-13812

Fig. 6

INPUT-IMPEDANCE COMPONENTS
TEST SETUP

OUTPUT-IMPEDANCE COMPONENTS

TEST SETUP
D O R-X
cASON W METER
or [° (BOONTON TYPE
o o
¥ L eounaLenm)
o1
lﬁf
3 O O
“ I o prd
W
*Vee szcs-ne0
Fig. 8

NOISE FIGURE TEST SETUP

+Vee

RF VTVM

(BOONTON
TYPE 910
OR EQUIVALENT) ’1

4.5-MHz
NOISE SouRcE
YNERMA N o o
oR :ouwu.zun OWI IO nF
; == -
L} = 82 #, center-tapped
Ly =236 4
C),C2 = Arco Type 423 padder, or equivalent
Fig. 10
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CA3013, CA3014

Wideband Amplifier-Discriminators

SCHEMATIC DIAGRAM FOR CAJ013 AND CA3014

<

BLOCK DIAGRAM OF TYPICAL TELEVISION RECEIVER USING RCA INTEGRATED-
CIRCUIT SOUND-IF AMPLIFIER AND DETECTOR SECTION

FEATURES & APPLICATIONS:
® exceptionally high gein:
Power gain at 4.5 MHz — 75 dB typ.

@ excellent limiting ch
input limiting voltage (knee)
= 300 uV typ. ot 4.5 MHz

© excellent AM rejoction: > 50 dB
ot 4.5 MH2

© high audio-voltage recovery —
220 mV typ. ot 4.5 MHz
25 kHz deviation

® wide frequency capability - 100 kiz
to > 20 MHz '
® comprehentive circuit functions:

if amplifier, AM ond neise limiter,
FM detector, audio preamplifier

© supplied in the hermetic 10-lead TO-5
style package

TYPICAL CHARACTERISTICS AND TEST SETUPS

TOTAL DEVICE DISSIPATION (Py)eVce T
S2C-TI04

Fig.3
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92CM-137TIR
O

ABSOLUTE-MAXIMUM YOLTAGE LIMITS AT T, = 25°

c

Indicated voltage limits for each terminal can be applied under the specified voltage

ditions for other inals. All vol

ges are with respect to ground (Terminal 8).

CA3013
TERMINAL| VOLTAGE LIMITS VOLTAGE CONDITIONS AT OTHER TERMINALS
1 2 3 4 5 6 7 8 9 10
1 -3 +3 Same as 1 +2.510 +1.5 | +7.5 | Same as 4 | Same as 4 | Ground | AF Output | +7.5
2 -3 +3  |Sameas, - s +2.510 47.5 | +1.5 | Same as 4 | Same as 4 | Ground | AF Output | +7.5
3 -3 +3 -310 +3| Same as 1 % +2.510 41.5 | +1.5 | Same as 4 | Same as 4 | Ground | AF Output | +7.5
4 +2.5 +1.5 | -310 +3 | Same as 1 E - +1.5 | Same as 4 | Same as 4 | Ground | AF OQutput | +1.5
$ 0 +10 | -310 +3 | Same as ) g +251041.5| - | Sameas 4| Same as 4 | Ground | AF Qutput | +1.5
(] +2.5 +1.5 |-3to+3 ] Sameas 1 ::. Sameas6 | +7.5 - Same as 4 | Ground | AF Output | +7.5
7 2.5 15 |3toa]sameas1| & [2510 +1.5 | +1.5 | Same as 4 - Ground { AF Quiput | +7.5
] -3 +1.5 | -31o +3 | Same as 1 % +2.510 +1.5 | +1.5 | Same as 4 | Some as 4 | Ground | AF Output | +7.5
9 0 +.5 |-3to+3 [ Sameas 1| S [+25t047.5] +7.5 | Same as 4 | Same as 4 | Ground - +1.5
10 0 +10 | -3to+3| Same as | +2.510 41.5 | +1.5 | Same as 4 | Same as 4 | Ground | AF Output
CASE INTERNALLY CONNECTED TO TERMINAL No.8 (GROUND TERMINAL)
CA3014
VOLTAGE CONDITIONS AT OTHER TERMINALS
TERMINAL { VOLTAGE LIMITS T 7 3 7 3 5 7 3 3 m
1 -3 +3 - Same as 1 +2.510-+10 | +10 [ Same as 4 | Same as 4 [ Ground | AF Outpyt | +10
2 -3 | 3 [Sameas2 @, | #2510 410 | +10 | Same as 4 [ Same as 4 | Ground | AF Output | +10
3 -3 23 |-3tos3|sameas]| = (42510410 | +10 | same as4 | same as 4 | Ground | AF output | <10
4 +2.5 +0 | -3to+3 | Sameas 1 ; - +10 [ Same as 4 | Same as 4 | Ground | AF Output [ +10
5 0 +13 [-3to+3| Sameas | .§. +2.510 +10 | - | Sameas 4 | Same as 4 | Ground | AF Output { +10
6 +2.5 +10 |[-3to+3|Sameas 1 ; Same as 6 | +10 Same as 4 | Ground | AF Output | +10
7 +2.5 +10 | -3to +3 | Same as | 3 +2.510 +10 | +10 | Same as 4 - Ground | AF Output | +10
8 -3 +10 | -3to «3 | Sameas | 2 +2.510 +10 | +10 | Same as 4 | Same as 4 | Ground | AF Qutput { +10
9 0 10 |3t043 | sameas1| S [\25t0+10 | 10 [Sameas | sameasd |Growmd | - | +10
10 0 +13 | -3t +3| Sameas1 +2.510 +10 [ +10 [ Same as 4 | Same as 4 | Ground | AF Output | -
CASE INTERNALLY CONNECTED TO TERMINAL No.8 (GROUND TERMINAL)
OPERATING-TEMPERATURE RANGE .......... 5510 +125°C  Example of use of LIMITS TABLE:
STORAGE-TEMPERATURE RANGE . ........... - 65 to +150°C For RCA-CA3013, a maximum voltage of =3 volts may be
LEAD TEMPERATURE (During Soldering) applied to Terminal 1 under the following conditions:
At distance 1/16 £ 1/32 inch (1.56 £ 0.79mm) o Terminal 2 is at the same dc potential as Terminal 1
from case for 10 seconds max . ..................... +265°C Terminal 3: do not apply external vollage
MAXIMUM INPUT-SIGNAL VOLTAGE: Terminal 4 is at any dc potential between +2.5and +7.5 volts
Between Terminals 1and2 ... ... . ................ 3V Terminal 5 is at a dc potential of +7.5 volts
MAXIMUM DEVICE DISSIPATION . ................. 300 mW Terminals 6and 7 are at the same dc potential as Terminal 4
RECOMMENDED MINIMUM DC Terminal 8 is at dc ground potentiat
SUPPLY VOLTAGE (Veg) oo 55V Terminal 9 is used as the af output terminal

Terminal 10 is at a dc potential of «7.5 volts




CA3013, CA3014

VOLTAGE-GAIN TEST SETUP

PROCEDURE:
1) Set input frequency at desired vaive, v; =100 .V ims.
2) Record v,
3) Calculate Voltage Gain A from A =20 logyq v, /v;.

4)musupsl 2, and 3 for each frequency
/ot temper2iue desired.

Fig. 4

VOLTAGE GAIN vs. FREQUENCY

TEST CONDITI LIMITS
ELECTRICAL conmons TYPICAL
oc AMBIENT CHARAC-
CHARACTERISTICS SETUP | FREQUENCY| suPPLY |TENPERAY  RCA RCA TERISTICS
(SoePageBfor  [SYMBOLSY & VOLTAGE| TURE | cAMN | CANM  KUNTS| cypves
Definitions of Tems) PROCEDURE] ¢ vee TA
Fig. Me/s volts * 9C  |Min.[Typ.[Max.[Min.[ Typ. |Max. Fig.
55 |- [80] - [ 73180 |120] mW
3 - 5 o LOE 3P BN oW |
25 J- 170] - J60170 ] 110} w¥
Total "% |- 10— (106|130 [T0f oW
Device Py 3 - 15 5| 871120 187[106]120 | 150} o
Dissipation® W5 |- [100] - [ 90[100[150] oW
55 |- |- | - [15[210 | 250] mw
3 - 10 2 = [ =1 - [i65]1% [ 230] mw
a5 |- = | - |150]160 [ 230] mw
55 |~ |55~ ]50]55 ]~ ]
a 1 5 25 | 60[ 66| - {60166 | -] 48
a5 |- [61] - [%]6L -] d8
55 J- 159 - 15559 -] 08
a 1 15 [ el -|e{nl-]d®
o | = aSuEUisE
a 1 0 B |- (- [-|s{n[-fd
05 -] -[5]66[-] B
(M 75 5 |60]6l | -J60]67 -] dB .
4 107 15 25 | 55[60 55/60 | -] a8 5
Input-impedance
Components:
Parallel Input - P - 7
e Riy 6 45 15 . 3 3 K
Parallel Input s 7 - I - .
Capacitance Cm 6 .5 5 +25 7 17 pF 7
Qutput-Impedance
Components:
Paallel Oulput | g | g 15 15 | o |-[us|-|-jns|-]l o
Parallel Qutput - -|- -
Coracitante Cout 8 45 15 25 42 42 il o
Noise Figure NF 10 45 75 s |-lsr[-]-[87]-] ] 11
Input Limitin
Yoltsge (Knes) vtim ] M 45 15 | a5 |- {ao]ssof- |3 0] v ] 13
6 & - |ss| - |- 5[ = [ av]
Recovered AF Voltage | vo(af) U] 45 1.5 +25 J128f188] ~ 11351188 ) - F my [ 13
10 2 |-1-|-]-Ja][=]av
Anmplituoe-Modulati
Rejection | awe | 15 I | o |-ls|-]-[s0f-]e.] -
Discriminator di - ~leo]-]- - 0 -
Outat Rossince | R0LESE) 45 15 125 0 60
Total H: ic
Distdtion THO " .5 15 | s |-ls]|-f-lws]-] %] 12
i . i S
* Total curtent drain may be detesmined by dividing Pyby V. Aad mm;rmmﬁ;mzam: g:fXLSV.

INPUT-IMPEDANCE COMPONENTS vs. FREQUENCY

BPPLY VOLTS (Vog) = 73

AMBENT (1) = 28%

WPUT CAPACITANCE 3)-$ICORASDS

OUTPUT-IMPEDANCE COMPONENTS TEST SETUP

nm'vﬁ.ﬂ w. ~

proey oYl i

! ™

i

:

g \
o FREQUENCY (1)- Mo/ ®

secs-rez

Fig. 5

INPUT-IMPEDANCE COMPONENTS TEST SETUP

Fig. 6

OUTPUT-IMPEDANCE COMPONENTS vs. FREQUENCY

T

o¢ APmY VTS (o) n 78
Dl (19 2

HH

juus
oni
1t

104

(C oyt )~ PICORARADS
T
H
aes
g
PARALLEL OUTPUT
P e

Rour

1
Tty

0
FREQUENCY {f) - McA

Fig. 9
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CA3013, CA3014

NOISE FIGURE TEST SETUP

+vee
O.1uF
10,
#2200 8 Le JFC2
. 7 £ RE VTVM
J
CA30MS TYP
cy | or on Ca0mmLeNT)
2
4.3-Mc,
NOISE SOURCE Ao O
. KAY D]0
'THERMA-NODE"
on za:%nn m‘ri 0. F
,L_ szcs-isrer
L1 = 82 uH, center-tapped
Lg= 2.3 uH
C1, C2 = Arco Type 423 paddes, or aquivalent

Fig. 10

NOISE FIGURE vs. DC SUPPLY VOLTAGE

AMBIENT TEMPERATURE (T))+25°C
(NedSuch
SOURCE RESIST!
1
:
H
8
2
1881
Tt
T
1Tt
T 0
DC SUPPLY VOLTS {vee)

92¢3-15708

Fig. 11

INPUT LIMITING VOLTAGE (KNEE) AND RECOVERED AF VOLTAGE

at 1.75 Mc/s

T T “ﬁ :T’Dﬁ“
e S
.
gg*EE iR
2 HH
e N Ta) = 28°C

SIGNAL

178 Mea
=l keh

[ FREQUENCY DEVIATION = 4 28 ke/s
[0 48 « AECOVERED AF VOLTAGE LEVEL FOR w =100 mV|

MODULATING

et 4.5 Mc/s

10 Izmv

T

T
T

IO
T
imn

ONLY FOR CA3OH

TOTAL HARMONIC DISTORTION vs. DC SUPPLY YOLTAGE

AMBIENT TEMPERATURE (Tp}» 28°C
SIGNAL FREQUENCY = 4.5 Mo/s
MOOULATING FREQUENCY =iXe/s
_'_R(N!m!’l‘ﬂﬂl * 226 Ko/t

TOTAL HARMONIC DISTORTION (THDH—-%

0
DC SUPPLY VOLTS (vee)
$2C8-13790
Fig. 12
ot 10.7 Mc/s
HF Auaususe s T =
”l“ RESSENEARESS 70 100mV
H DC SUPPLY VOLTS: HHH
o Vo si0* HREH
APPLIES Y

t
AMBIENT TEMPERATURE (T,) s 28°C
SIGNAL FREQUENCY » A5 Mc/
MODULATING FREQUENCY = | keAs
FREQUENCY DEVIATION = £ 268 he/s.
ou-mmnlrmmu‘vnron v -.too»w

RELATIVE LEVEL
$.

. 0 ¥ 15 1 15 H 08 1 18
INPUT SIGNAL LEVEL (v} ) —MILLIVOLTS (RMS) INPUT SIGNAL LEVEL {vi )~ MILLIVOLTS (AmS) INPUT SIGNAL LEVEL (v )— MILLIVOLTS Otms)
926313793 92C3-13792 RCS.1ITH
(a) (b) (e)
Fig. 13

DISCRIMINATOR
ST !

LN

92¢3-13800

PROCEDURE:

A - Recovered-AF Voltage OQutput:

1) Set input frequency =4.5 Mc/s, v; =100 mV ims, modulating
frequency =1 kc/s, frequency deviation = 25 kc/s.

2) Record v, as Recovered-AF Voitage Output.
B - Input Limiting Voltage (Knee):
1) Repeat Steps Al and A2, using v; =100 mv rms,
2) Decrease v to the leve! at which vy, is 3 dB beiow its vaiue
for v = 100 mv.
3) Record v; as Input Limiting Voitage (Knes).

INPUT LIMITING VOLTAGE, RECOVERED AF
VOLTAGE, AND TOTAL HARMONIC
DISTORTION TEST SETUP

Fig. 14

86

PROCEDURE:
1) with Switch § in position ““a’, set input frequency = 4.5 Mc/s,
vi =10 mV ms, =1lke/s,
deviation = £25 ke/s.
2) Record v,

3) Place Switch $ in position “6, and set input frequency =4.5
’ur./:. Yol Y, s, modulating frequency =1 Ke/s,
% modulation =50,

4) Measure v, and record vaiue in dB below vaiue in Step 2
23 AM Refection.
AM-REJECTION TEST SETUP

Fig. 15

DISCRIMINATOR TRANSFORMER SCHEMATIC

(o)

CONSTRUCTION DETAILS OF DISCRIMINATOR
TRANSFORMERS SHOWN IN FIGS. 2, 14 ARD 15

Coil-Form Outside Diameter = 7/32 inch
Stugs: Radio industries, Inc. Type “E'* Material, or equivalent
Wire Type: “GRIPEZE’'®, o1 equivaient

m Wive Size - Tueme cjc2
wera | w0 FLATEAT ng ) or | oF
175 40 41 20 { o terst o [0
(22 biftiar
‘wousd)
45 » 1wl 7| 20 e | 330
(11 bifilar
wound)
107 % B[ 18| 18teal 100 | 100
{9 bifilar
weund)

* Registered Trade Murk, Phelps-Dodge Copper Products.

4 wound bifllar. -

NOTE: The mutsal ling between L1 and Ly is adjusted
mmmm‘-mmh d

(L4
Fig. 16




General-Purpose

Transistor Arrays
TWO ISOLATED TRANSISTORS

AND A DARLINGTON-CONNECTED
TRANSISTOR PAR'

For Low-Power Applications
at Frequencies from DC
Tlm_ul the VHF Range

The CA3018 and CA3018A consist of four general pur-

pose silicon n-p-n transistors on @ common monolithic

substrate.

Two of the four thllloll are connected in the
cont The sub is d

to a leplrne terminal for maximum flexibility.

The transistors of the CA3018 and the CA3018A are

FEATURES

©® Matched monolithic general purpose transistors
® Hpg matched + 10%

Ygg motched 2 mV CA3018A (2 5mV CA3018)
Operation from DC to 120 MHz

Wide operating current ronu

CA3018A per llod
from 10 Ato 10mA

Low noise figure - - 3.2 dB typical ot 1KHz

Full military temperature range capability

(-55 to +125°C)

The CA3018 is available in a sealed-junction
Beam Lead version (CA3018L). For further
information see File No. 515, “Beam-Lead
Daevices for Hybrid Circuit Applications”.

e Supplied in the hermetic 12-lsad TO-5
style package.
M Ratings, Abselute-Maxi Values, ot TA=25°C

cA3018 CA3018A

CA3018, CA3018A

D2CH-HT44R)
Fig. 1. Schematic Diagram for CA3018 ond CA30T8A

well suited to a wide variety of applications in low- Power Dissipation, P: STATIC CHARACTERISTICS
power systems in the DC through VHF range. They Any one transistor ... .. ... 300 300 oW
may be used as discrete transistors in conventional ‘Total package . .. ... . 450 450 oW 0TS EMITTER CURRENT (Tp
circuits but in addition they provide the advantages Derate at 5 mW/°C for 'rA>as C
of close electrical and thermal matching inherent in ‘Temperature Range:
integrated circuit construction. Operating . . . . v, =55 to + 125 -85 to + 125°C o 0y
The CA3018A is similar to the CA3018 but features Storage. . . ........ caeee. <65t + 150 65 to + 150°C T <& y [~
tighter control of current gain, leakage, and offset ) ) 3 S Lo
patameters making it suitable for more critical appli- ui‘[%;frcl:s:}?:ERIE/;_’DP":!(T"S'S‘;'“‘%Q § ..‘."
cations requiring premium performance. from case for 10 ncm;sI:nx ; -79mm) +2650C % j Y
" BN 2 77
’
APPLICATIONS ‘The following ratings apply for each transistor in the device: § L, .‘° { /
® General use in signal processing systems in DC CA30 Y Cm“k E 6‘1
through VHF range Collactor-to-Emitter V""l";"czo - 18 “ z g 77
o Custom designed differential amplifiers g::::::::::;:z';:;“‘;"!‘?cm. :g w v . » 77
o7 d omplif Emitterto-Base Voltage, Vgpo ++. 5 s v 22
@ See RCA Application Note, ICAN-5296 *'Application Collector Current, I + ... .. .0 50 50 mA
of the RCA CA3018 Integrated-Circuit Transistor *The collector of each transistor of the CA3018 and CA3018A »o"é,
Array'’ for suggested Applications. is isolated from the substrate by an integral diode. The
substrate (terminal 10) must be connected to the most neg-
ative point in the external circuit to maintain isolation be-
tween transistors and to provide for normal transistor action. [roa) #
2 s
COLCECTON 70~ EMTTER VOLTAGE (Vo -3V T LA TTN ABIENT TENPERATURE A1 pcs-tarme
AMBIEN' N
ol - Fig.2 - Typical Collector-To-Base Cutoff Current vs
N EE Ambient Temperature for Each Transistor.
. ] /
g 2
H
H 3 i -
/ g H
e 8 -~
q H
gg @ COLLECTOR-TO-EMITTER YOLTAGE (veg)e3V TOS - BASE CURRENT (T
e AMBIENT TEMPERATURE (Tal» 25°!
L] <
" = g. 8, T g ¢ » &.@
EMITTER CURRENT (Ig)—mA - EMITTER CURRENT (Ig)=mA o asrre I i Gl
. - &/
Fig. 3 . Typical Static Forwoard Current-Transfer Fig. 4 - Typical Static Forward Currom Tronsfer Ratio § &/,
Ratio and Beta Ratio for Transistors Q, for Darling d Transisters Q3 5 &Q/r
and Q) vs Emitter Current, and Qg vs Emitter Current. g ‘;/
S
CocLETTon TO-EMITTER vol.m': TVer)* 3V 5 kf'il
R AL AL 3 . ??'.L.“n'_w-!m"“ VOLTAGE (Veg)e 3V z : :5,/ /z /L
T I HH S
3 I 3l [ 7
07] < 3 o 8 A
Z o = :
w ¢ w1 & ;" So! ® ot v
.3_ W g = 3 £ 1o 2
g ] ] Ien o
4 [ 2 & o1 s e
w - g é v (2 103
3 3 s e/ ~ - s
H ] £ T AMBIENT TEMPERATURE (Tp)—*C
v / 5 s1cs-23T78
2 os D B ® 0p
1 N E 2 r
§ INPUT OFFSET VOLTAGE » \VBE\ 3 4 HHTT Fig. 7 - Typicel Collector-To-Emmiter Cutoff Current vs
o , § E HHHHH # Temp for Each Tronsi.
o 2 4 €8y 2 4 68, o -78  -80 - 00 128
EMITTER CURRENT (Ig)—mA s2cs-23779 AMBIENT TEMPERATURE (Ty) —*C scs-23re0

Fig. 5 - Typical Static Base-ta-Emitter Voltage
Characteristic and Input Offret Voltoge for
Q) and Q vs Emitter Current,

Fig. 6- Typical Base-To-Emitter Vohago Characteristic

for Each T i vs A Temp
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CA3018, CA3018A

Characteristics apply for each transistor in the CA3018 and CA3018A as specified. T
[COLLECTOR ~TO~EMITTER VOLTAGE (ch)l!VH
. ] BERERSNEEEARSERNRRY N
ELECTRICAL cAI0IB CAIBA iler® T, e ConRenT (16050
CHARACTERISTICS | sympoLs | SPECIAL TEST CONDITIONS LTS L Units | CURVES ?
at Ty = 25°C . g 2
uin.] Typ. ] Max.} Min. [ Typ. l Max. Fig. =
STATIC CHARACTERISTICS g TN
Collector-Cutolf Curent IcB0 Vopz10V.ig=0 -] oo j0] - 0.002 0 A 2 + asof] o mATHH
Collector-Catolf Current 'ceo | VeE-10v.ig:0 - [ seecavel 5] - | secuve 05 | 4 7 8 H
$ozs
Collector-Cutoff Current . - - ~ -
Darlington Pait lceop | VeerlOvlg:0 - s | o - .
. 78 -50 -25 28 50 ™ 0o 128
Collector-to-Emitter . " - - - . -
Breakionn Vollage V(BR CEO lg= 1mA,ig=0 15 u 15 u v mv,r TEMPERATURE (Ta)—*C sacs-zsre
Collector-to-Base Fig.8 - Typical Offset Voltage Choracteristic vs
v, 1o=10uA,ig=0 2 0 - 0 60 - v -
Beakdom Valge terceo | o hhle § ’ Ambient Temperature
Emitter-to-Base
Weakdown Valtage Viar)so | 'g*104A Ig=0 5 7 -1 s 7 - v -
Collector-to-Substrate v 1ps] 0 . - -
Breakdown Voltage BRIcI0 | =10y n 50 ‘0 & v T7] COLLECTOR-TO-EMITTER VOLTAGE (VGg)*3V
Collectar-to-Emitter e AMBIENT TEMPERATURE (Ta)=25°C
st volage Vegs | lgImAdge1omA - | -f - o o5 | v - ;I , /
= o
" fg=10mA - 100 -] s 100 - - 3
Statc Farward Curent bee | Vee ) ige ImA 0| w |2f 6 w o |w| - 3 §~§ s
Tanster Ratio ] oA ’ s | -] w0 5 - - Ei - y
Magritude of Static-Beta Ratio Wl _ _ . iE 1
(lsolated Transistars Q[ i gy) VCE 3Vl =lg1mA 09 0.97 03 097 3 ég 4
Static Forward Current Transfer §§ //
Ratio Dartington Pait ep Vo { I InA 10 S0 f - 000 | S0 - a g
Q800 g+ 100uA B ) B0 - = =
lg=1mA - 0.715 - | 0.600 0.715 0.800
Base-to-Enitler Vollage Vee | Ve ,;,7'.,,, oo | 2] - o fosw | Y 5 s
EMITTER CURRENT (I€) —mA
Vee 1 i s2cs-28702
input Offset Voltage Ve, Vog=3V.lg=imA - 048 5| - 048 H mv 58 Fig.9 - Typical Static Input Voltage Characteristic for
? Darlington Pait (@3 and Qq) vs
Temperature Coefficient: Jav | Emitter Current
Base-to-Emitter Voltage CBE | vogedv,igetna - 19 - - 19 - ™, 6
e a7 1
182
" 2| - - - .60 . ~TO-EMITTER VOLTAGE (VCE)*3V [
Base (QgHo-Emitter (Qy) v Vopsv lesimA 146 14 16 v 1y ¢
Voltago-Onlinglon Pay oD T e m I R I T | 150 § % :
Tempetature Coefficient: g
Base-to-Emitter Voltage IAVBEDI VCE=JV,IE=1MA - 4 - - “ - | mv, 10 | i
Daxlington Pair-Q3,Q4 a7 °c 3
s
. = v'v = o
Temperature Coefficient: P"E] VBEA :'CCE,: slmEE . - 10 - - 10 R - g
Magaitude o Input-Offset Votage | AT | 1 C2 C E . HH
“ 125
£
g '
o3| H H
75 -850 -25 0 2 50 75 W00 128
AMBENT TENPERATURE (TW—'C
Fig.10. Typical Static Input Voltage Characteristic for
Darlington Poir (@3 and Q) vs
Ambient Temperature,
- 10~ . S0]COLLECTOR-T0- EMITTER VOLTAGE (VGE1*3V
m:::’::s;gA::g“(:E:] .m:“ Weew3v m‘x’;:?":c:"(:l? I'&';“:! veg)3v mcs l!sl;?ANCE"(;s)'DO [ e
0 28% 8 AMBIENT TEMPERATURE (Ta}*25°C
AMBIENT TEMPERATURE (Ta)-28°C , | AMBENT TEMPERATURE (Tar2s"C S -
S > 2
i $ ot i 3
L i & 1 5
] £ L £ & 4
g > £ ‘\"& g ,q@”‘
e > Ly N e
: 35 § 2 A : Al
] H \
g \\_ﬂ—/’/ LA /] 2 / 8
R A P L e IuE / o o 1
o W
% /r | _/w"’/
o —
9 a . Q g ool
a0 al ] .|
COLLECTOR CURRENT (IC)—mA
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COLLECTOR CURRENT (I¢)— mA

Rg = 500 €1,

sacs-2aras
Fig.11(a) - Noise Figure vs Collector Current,

COLLECTOR CURRENT (I¢)—mA

92c5-23708

Fig.11(b) - Noise Figure vs Collector Current, Rg = 1 K(L.

920523708

Fig.11(c} - Noise Figure vs Collector Current,

Rg= 10 KA.




CA3018, CA3018A

ELECTRICAL CHARACTERISTICS, (CONT'D) B ToaTCEE oo G ER VAR g3V
J%Y"l'llm nasee [ l
DYNAMIC CHARACTERISTICS CAS CA018A | v T ;
Mg ® 100
1a1 KH2,VpE=3V, Ig=1 g :
Low Froquency Noise Figus LR Pl o o oaulll I IRPTVI [N 15 - .| uwm L= || resarha alerima
LT Moe*tS8umho
Low-Froquency Smalt-Sigal b /
Equivalent-Circuit =
Chatacteristics: £
Forwad Cument Traesfor Ratio | “Tw [~ - 10 - 7 § - ~ hre 4+
Short Circuit inpet lmpadance | by - -] - 35 - | 2 47 8 <]
Open-Cicuit Output Inpedance | o 1= 1z Veg=3V.Ig=1mA - oss |- - 156 - | pm 12 (<11
7
Open-Circuit Revetse " _ _ 12 Q.
Voltage-Transfer Ratio o l - | Laaed T R Ly + |
COLLECTOR CURRENT (XCl—mA
Adnittance Characteristics: 9acs-28787
Forward Traaster Adnitlance Yie " ams |- ~ 315 N 3 Fig.12 - Forward Current-Tronsfer Ratio (h‘.), Short-
- - - Circuit Input Impedance (h;,), Open-Circuit
Input Admitiance Yie . \ . - [03j0.04 | - - 0.3+j0.04 = | mmho " Output Impcdaneo (h“), and Open-Circuit
Output Admittance Yoo =Mz Vog=3V.l=1o) - 0010 | - - |0.0014j0.03 -~ | mno 15 Reverse Yoltage-Tronsfer Ratio (b")
Reverse Transfer Admittance | Yre See Curve See Curve oho I vs Collector Current
Gain-Bandwidih Protuct tr Veg=W.lg=3nA W [ s |- | % 500 -] e n
Emitter-to-Base Capacitance Cep VegeiVilg=0 -f o |- - 0§ - oF -
Collector-to-Base Capacitance | Cog Veg=3Viig=0 -] o058 - - 0.58 - oF -
Collector-to-Substrate Caacitance| Cg Vo ivig0 - |- - 28 -1 -
AMBIENT TEMPERATURE (T'A)l 25°C -1 CIRCUT, BASE 1l fl WPUT
COLLECTOR-TO-EMITTER VOLTAGE Vee)=3v [AMBIENT TE.WEBATMNA)-WC w - EAM {TA)e: ’
LECTOR CURRENT (Ic)ei mA tsg;: T0: Wuf:f;cﬂ:l‘ﬂ! (veg)=3v cut:‘:x 0. ‘IWT%‘:;K:““ (Vegl=3v
g
’s = N 4]
&3
| 1 B ‘ boy
: 2 i Iy
I M
N, ¢ 4
i N i1 A :
== e 2
g SSCANE i : § vil
3 R /] )
g A g %oe
ko] 1 N
o FREQUENCY (1)—Nis o o | 10 0o o | 0 00 *
Prrp— FREQUENCY {f)— MHz FREQUENCY [1) — MHz
F . s2c3-25708 92¢5-23790
ig. 13 - Forward Transfer Admittance (Yeo) Fig.14 - Input Admittance (Y ,) Fig.15 - Output Admittance (Y“)
TEWPERATURE (Taes0e. cout TER VOLTAGE (veE

AMBIENT TEMPERATURE (Ta)e25°C

3-EMTTER VOLTAGE (VCE)=3V
CORRENT (T)* | mA .

ore 1S SWALL AT FREQUENCES
A LESS THAN 500 MHz

i
GAN-BANOWIOTH PRODUCT {fy)—MHz
g 3

500}
400]
300]
200) .
100
) Beavencr(tie ‘ T 1 2 3 4 8 6 IR
P COLLECTOR CURRENT (ICi—mA ... ..
Fig.16 - Reverse Transfer Admittance (Y,,) Fig.17 - Typical Gain-Bendwidth Product (I-’-) vs

Collactor Current
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CA3019

Ultra-Fast Low-Capacitance

Matched Diodes

For Applications in Communications

and Switching Systems

The RCA-CA3019 consists of six ultra-fast,

low capacitance diodes on a common mono-
lithic substrate. Integrated circuit construc-
tion assures excellent static and dynamic
matching of the diodes, making the array ex-
tremely useful for a wide variety of appli-
in communication and switching

cations
systems.

Four of the diodes are internally connected

as a ‘‘quad” and two are independently ac-

cessible. The substrate is internally connected

to the 10-lead TO-5-style case.

For applications such as balanced modulators

92CS-M254

Fig. 1 — Schematic Diagram.

*Connact 10 most negative circuit potential.

Features:

= Excellent Diode Match

® Low Leakage Current

m Low Pedestal Voltage when Gating

= Companion Application Note, ICAN-5299:
“ Application of the RCA-CA3019 Inte-
grated-Circuit Diode Array”

Applications:
= Modulator u Analog Switch
= Mixer n Diode Gate for

Chopper-Modulator
Applications

= Balanced Modulator

Absolute-Maximum Ratings:
DISSIPATION:

¢ o Any one diode unit . 20 max. mW
or ring modulators where capacitive balance Total for device . . 120 max. mW
is important, thf-: subst'ratc? sh.ould be returned TEMPERATURE RANGE
to a DC potential which is significantly more Storage . —65 10 +200 °C
negative (with respect to the active diodes) Operating _B5to +1256 °C
than the peak signal applied. DC Forward clmem 'F 25 mA
Peak Recurrent Forward
Current, I¢ 100 mA
Peak Forward Surge
o Current, I¢ (surge) 100 mA
ELECTRICAL CHARACTERISTICS, at T4 =25°C VOLTAGE: See Table
Characteristics Apply for Each Diode Unit, Unless Otherwise Specified
LIMITS
CHARACTERISTICS SPECIAL TEST CONDITIONS TYPE CA3019
Min. | Typ. | Max.|Units Absolute-Maximum Voltage Limits:
DC Forward Voltage Drop DC Forward Current (Ig) = 1 mA - 0.73]0.78 \" VOLTAGE
F : TERM.| LIMITS [CONDITIONS
DC Reverse Breakdown Voltage| DC Reverse Current (Ig)=—10uA| 4 6] - v NEG. | pos.|TERMm.| voLT.
DC Reverse Breakdown Voltage 1 -3 | +12 7 -6
Between any Diode Unit and | DC Reverse Current (ig)= —10 1A 25 80 - v 2 -3 | +12 7 -6
Substrate 3 -3 | +12 7 -6
DC Reverse (Leakage) Current | DC Reverse Voltage (VR) =—4 V — 10.0085] 10| pA 4 -3 +12 7 -6
DC Reverse (Leakage) Current 5 -3 | 112 7 _2
Between any Diode Unit and | DC Reverse Voltage (VR) = — | 0.010| 10| mA 6 -3 | +12 172 -
Substrate 7 18 ol 38 0
Magnitude of Diode Offset 8
Voltage (Difference in DC DC Forward Current (IE)= 1 mA _ 1 5] mv 8 -3 | +12 7 —6
Forward Voltage Drops of 9 —3 | +12 7 )
any Two Diode Units) 10 NO CONNECTION
Single Diode Capacitance Frequency (f) = 1 MHz _ 18] = | oF INTERNALLY CONNECTED
DC Reverse Voltage (VR) = =2V ’ CASE TO TERMINAL 7
DO NOT GROUND
Frequency (f) = 1 MHz
DC Reverse Voltage (VR)
. between Terminal 2,5,6, or 8 of
Diode Quad-to-Substrate Diode Quad and Terminal 7
Capacitance (Substrate) = —2 V
Terminal 2 or 6 to Terminal 7 - 44| -~ pF
Terminal 5or 8 to Terminal 7 - 27| - pF
Series Gate Switching _ 1ol =1 mv
Pedestal Voltage .
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[OC FORWARD CURRENT (Ig}

IDC REVERSE VOLTS (VR) ACROSS DIODE =

aaus

CA3019

AMBIENT TEMPERATURE (1a)% 28°C
F) = IMH;

DC FORWARD VOLTAGE DROP (V) —VOLTS
I £

Qs ama .

n s 's8
-8 80 ) S0 ™ 00 2s
AMDIENT TEMPERATURE (Ta)—°C eCS-ens3

Fig. 2 ~ DC forward voltage drop (any diode) as
a function of temperature.

0C REVERSE CURRENT (I} —NANOAMPERES

™ 50 28 2 50 S 00 28

AMBIENT TEMPERATURE (Tp) — °C
S2CS- 128!

Fig. 3 — Reverse (leakage) current (any diode)
as a function of temperature.

AMBIENT (Ta) » 25%C ns

AMBIENT TEMPERATURE (Ta) » 28°C

(1) =t MHz

(f) = | MHx

CAPACITANCE : TERMINAL 2 OR 6 TO
SUBSTRATE (TERMINAL 7)—PICOFARADS

CAPACITANCE : TERMINAL 3 OR 8 TO
SUBSTRATE (TERMINAL T)—PICOFARADS

°
©C REVERSE VOLTS (V) BETWEEN TERMINAL 2 OR 6
AND SUBSTRATE (TERMINAL 7) s2c3-14209

Fig. 5 — Diode quad-to-substrate capacitance as a
function of reverse voltage.

o 1
OC REVERSE VOLTS (V) BETWEEN TERMINALS 5 OR 8
AND SUBSTRATE (TERMINAL 7) 92C8-14250

Fig. 6 — Diode quad-to-substrate capacitance as a
function of reverse voltage.

DIODE CAPACITANCE (Cp)—pF

DC REVERSE VOLTS {Vg) ACROSS DIODE  92cs- 252

Fig. 4 — Diode capacitance (any diode/ as a function
of reverse voltage.

OSCILLOSCOPE :
TEKTRONIX TYPE
385 WITH TYPE-8
PLUG-IN UNIT
OR
EQUIVALENT

-6V a5cs- 14247

Fig. 7 — Series gate switching test setup.
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CA3020, CA3020A

Multi-Purpose Wideband (, . wasia

Power Amplifiers

The RCA-CA3020 and CA3020A are Integrated-Circuit,
Multistage, Multipurpose, Wide-Band Power Amplifiers
on a single monclithic silicon chip. They employ a
Inghly veruhle -nd stable direct-coupled circuit con-

wide f; renge, high voltage
and power gain, and high power output. These features
plus inheredt stability over a wide range

make the CA3020 and CA3020A extremely useful for a
wide variety of applications in military, industrial, and
commercial equipment.

ad Commercial Equipment
at Freaueacies w b 8 Miiz

The CA3020 and CA3020A are particularly suited for
service as Class B power amplifiers. The CA3020A
can provide a maximum power output of 1 watt from a
12-volt DC supply with a typical power gain of 75 dB.
The CA3020 provides 0.5 watt power output from a
9-volt supply with the same power gain.

These types are supplied in hermetically sealed, TO-S
style 12-lead packages.

SCHEMATIC PIAGRAM FOR CA3020 AND CA3020A

9 Oun
RoSisK
Ry Sisk
4
oy 933Re %
I Q — 1
0% R SR, Ra v
|
ﬂs!! H

izx

2
047K
on
2

On 2
ABSOLUTE-MAXIMUM RATINGS: Fig.l szcs-resashr
DISSIPATION: NITHOUT HEAT SINK I WITH HEAT SINK values included on the schematic dia-
A(TA=25°C..................’..‘.........lWA(T =25%C ..o 2W ""‘“"'""“"'“”"'d“'“'"’."“'““'°“"‘"

AboveTA=25°C.........

TEMPERATURE RANGE:
Operating .
StOTREE . . . v v vt e i e

LEAD TEMPERATURE (Dunng Soldering):

At distance 1/16 * 1/32 inch (1.59 £ 0. 79mm)
from case for 10 secondsmax. ............ ...

. .. . derate linearly 6.7 mW/C | At TC

2sc:o'rc=55°c ......... 2w
Above T = 55°C. . derate linearly 16.7 mW/°C

. -55°C to +125°C
. -65°C to +150°C

ce. .. 4265°C

MAXIMUM VOLTAGE RATINGS ot T, = 25°C
The following chart gives the range of voltages which can be applied to the terminals

listed vertically with respect to the inals listed h

MAXIMUM

voltage range of the vertical terminal 1 with respect to terminal 12 is 0 to +10 volts.

lly. For ple, the

Y

CURRENT RATINGS

in the
of equi designs. The

values shown may vary as much as I 30%.

RCA reserves the right to make any changes in the Re-

sistance Values provided nlcl: chenges do not ad-

versely affect the

tics of the device.

of *“outboard '’

FEATURES

Note 1: This voltage is
rating.

Note 2: The emitters of Qg and Q7 may be returned to a nega-
tive voltage :uwlg through emitter resistors. Current
into terminal No.9 should not be exceeded and thc
total device dissipation should not be exceeded.

Note 3: Terminal No.8 may be connected to terminals Nos.9,
11, or 12.

92

Volnges appearing between these terminals will be safe if
the specified limits between all other terminals are not
exceeded.

4 Higher value is for CA3020A.

®High power output - class B amplifier ——
TERM- TERM- CA3020 . 0.5 watt typ. ot Ve = +9V
wacl vl e s e s e s {w]n|n WAL | I | loyr CAI020A . 1.0 wt typ. ot Vg = + 12V
N e Wide frequency range
‘o 3 +10 . Up 1o 8 MHZ with resistive loods
1 * A R N R B q0/12) note1| * | 0 ' » @ High power gain ................ 75db typ.
N ®Single power supply for class B operation
2 . N . . . . . . 2 2] - - with transformer ~—
CA3020 . L3109V
.2 3 CA30204A . .3t 12V
. .
3 * * ’ * * * -2 Built-in temperature-tracking voltege
T 3 regulator provides stable operation over
4 8, ;,25 . - . . . ’106‘25 4 300 R -55°C to +125°C temperature range
3 APPLICATIONS
H o L L I P L B  AF power amplifiers for portable and fixed sound and
- communications systems
6 .“9.25 . . . No;z 2 6 . 300 ® Servo-control amplifiers
@ Wide-band linear mixers
4 i lifi
7 . . . ."0/,25 7 300 R ®Video p.ow« mjp ifiers )
oT ion-line driver amplifiers (balanced and
Note 3 vnbalanced )
] Moted| < . Y 8 - - ®Fon-in and fan-out omplifiers for computer logic
circuits
+10 | Note 1 {41072 ) I
9 ol 3 ‘ 9 20 . O:mnp :o-mo: cllpl:ﬁ.n
1 .| om0 wli. . ®Power molhtivibrater
° ®Power switches
N n 2 @ Componion Application Note, ICAN 5766 **Application
n of CA3020 and CA3020A Integrated Circuit Multi-
. purpose Wide-Band Power Amplifiers:”.
EF.
12 SUB- 12 - -
TRATE
lished by the current . are not normally applied between these terminals.




CA3020, CA3020A

ELECTRICAL CHARACTERISTICS AT T, =25°C

TEST CONDITIONS
CHARACTERISTICS syugoLs | circuit 0C LIWTS LTS TS
AND SUPPLY CA3R20 CA31204
PROCEDURE |  VOLTAGE )
FIG. Veer | Veez [N JTve Twax fun, [rve uax
Collector-to-Emitter 2 . . 18 . . % - - v
Breakdomn Voitage, 0 8.0, | VigriceR ° :
at 10mA
[Collector-to-Emitter
Breakiown Voltage, Q) VieR - - B B . - 0 |- - v
at0.1 mA (BRICE0
[dle Curtents, Qg & 07 :; :gt: “ 90 | 20 | - ss | - . 55 | - w
M&Og;'" Carests, :;';ﬁ 4 90 | 20 Juo | - - w |- . »
[Cutoff Cumrents, 14 CUTOFF
%8, 1 cuTorF ‘ 9.0 § 20 | - - - - | "
hm:{,m""" iec1 4 90 | 90 [63 | o4 [125 fe3 |94 |us A
+
Fotal Crtent Drin s 4 90 | 90 |80 | 25 [0 | wo | as |0 A
Differential Amplitier v
Input Terminal Voltages Vi 4 9.0 20 ) L ) ) L
Regulator Terminal Voltage i1 4 9.0 20 - 2.35 - - 2.3
Q, Cutoff (Leakage) Currents:
Cotlector-to-Emitter ICE0 100 - - - 100 - - 100
Emitler-to-Base 1RO - 3.0 - - - [3] - - 01 1A
Collector-to-Base IcBo 3.0 - - - 0.1 - - 0.1
Forward Current Transfer
Ratio, Qp at 3 mA U331 - 60 . 30 % - 30 5
Bandwidth at -3 dB Point BY 60 | 60 | - 8 B ] Wz o
60 | 60 fao |30t - 200 | 3000 v [RS——
Maximum Power Output POMAX) 6 90 | 90 Jaw |sso* | - 40 | sso* L b. Typical audio smplifier cirouit uizing we GA0Z0 or
9.0 12.0 - - - 800 [ 10000 | - w-nmm&mmnm .
sensitivity for Py 7 =400 oW | ey 6 90 | 90 J - 5 | 55 HE B w
Sensitivity for Pyt =800m¥ | ey 6 90 [ 20 { - . . - | sob 100 [ Fig:2
Input Resistance---
Terminal 3 to Ground Ring 9 60 | 60 - 100 | - BELE N 2
Junction-to-Case
~ )4 - - - - - 60 - . 50 S
Thermal Resistance il TYPICAL TRANSFER CHARACTERISTICS
a Ree = 13002
b Reg = 2000

TYPICAL PERFORMANCE DATA
An Externol Rodiator is Recommended for High Ambient Temperature Opevation

CHARACTERISTICS SYMBOLS | CA3020 | CA3020A ]| UNITS
v 9.0 9.0
Power Supply Voltage cCy v wecs-see
Vcc2 9.0 12.0
~ T T o. Test Setup
! Diff. Amp!. Iocy
A
Zero Signal Current Output Ampl. 'ccz o) 7 m
) Diff. Ampl. leg 16 16.6 %
i A v
Maximum Signal Current Qutpat Amal. 'ccz U ] 3
Maximum Power Output at THD = 10% Po 550 1000 L] 43 T8
FENE
Sensitivity N 35 45 nv Socasastases
Power Gain Gp 7% 75 ] E .
Input Resistance Rin 55 55 kQ M L{ HHH
-
Efficiency n 15 55 % ; i
Signal-to-Noise Ratio SN 70 66 dB ?
o t
THD at 150 mW leve 31 33 % s 3 o @ *
oo o
Test Signal Frequency from 6002 Generator 1000 1000 Hz wruun::wu.rt; ﬁ:xvuuuvm.mvw s2cs-1s228
Equivalent Collector-to-Collector Load Resistance Ree 130 200 9} b. Characteristics with Ryg shorted out

Fig.3
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CA3020, CA3020A

STATIC CURRENT AND VOLTAGE TEST CIRCUIT

vee) Vecz
CURRENTS OR
US| w | = | | WA 0 | @
1y, open | open 'ecl il Rl
_|LID.|-E open | open ‘2 i Wi
7-IDLE
ca3020 le-PEAK open close s - -
CA30204 v, open open
17.PEAK close | open v3 open
open
\4-CUTOFF close | open L3}
'7-QI‘LTOF £ open close

Figd
920818214

MEASUREMENT OF BANDWIDTH AT -3 dB POINTS

+vee +Vocz

PROCEDURES:
. Apply desired value of Vcc and vCC

-

2. Apply 1 kHz input signal ard adjust f6r ey =
mV (rms)
3. Record the resulting value of eouT in dB
ecout (reference value)

. Vary input-signal frequency, keeping e constant at
S my, and record frequencies above an¥'below 1 kHz
at which ey, decreases 3 dB below reference value.

. Record dwi as range tween -3 dB
points.

—

o

92CS-14320R

i
%

Fig.5

MEASUREMENTS OF ZERO-SIGNAL DC CURRENT‘DRAIN, MAXIMUM-SIGNAL DC CURRENT DRAIN,
MAXIMUM POWER OUTPUT, CIRCUIT EFFICIENCY, SENSITIVITY, AND TRANSDUCER POWER GAIN

+veer +veez Maximum-Signal DC Current Drain, Maximum Power
Output, Circuit Efficiency, Sensitivity, and Transducer
Power Gain

.

Jech

b Apply desired value of Voo and Voo  and adjust
510 eN to the value st which the Total Hlﬂ}onic Distor-
*a3 tion in the output of the amplifier = 10%
g % 2. Record resulting value of o and Io in mA as
Maximum-Signal DC Current Dain B
CA3020 3. Determine resulting amplifier power output in watts
% N ke caz0z0n and record as Maximum Power Output (Poyq)
4. Calculate Circuit Efficiency (7) in % as follows:
= P
14 =100 ouT
- Vee,lee,Vee,lee,
. where Poyy is in watts, Voo and Vo are in
* 1. Push-Pull Ouut Tranatormer; Load ” volts, and lccl and Ion are in amperes.
E;‘,";'.,'::"f‘,:;"‘;,:,'\;,:i‘:,‘:;.‘.m‘: saceresec 5. Record value of eyy in mV" (rms) required in Step 1
impedonce - s
ec) as  Sensitivity (eqy)
PROCEDURES: 6. Calculate Transducer Power Gain (Gp) in dB as
Zero-Signal DC Current Drain follows: P
1. Apply desired Value of Voo and Vi end reduce Gp = 101log) QuT
ey to OV 1 2 P
2. Record resulting values of l.. and Ioc in mA e 2
a8 Zero-Signal DC Current Drain=C1 2 where Py (n o) = — N
b 3000 + Rpy
Fig.10 (10)
Fig.6

ZERO SIGNAL AMPLIFIER CURRENT vs DIFFERENTIAL AMPLIFIER SUPPLY VOLTAGE

[AMBIENT TEMPERATURE (T4« 25 *

DIFFERENTIAL AMPLIFIER MILLIAMPERES (IcCi)

92cs-1521 L]

3
a. Test Setup DIFFERENTIAL AMPLIFIER SUPPLY VOATS (Vgept  92cs-is22s

b. Differentiol Amplifier Characteristics

Fig.8

2051823

a. Test Setup

4
B
Y
§ TR ans
3 200 2 25°C o t
Wi S
3 e N f i‘l H
: 4 :
H 3 f s
k. N

s 0 =25 ™

% 0o -2
I"Oﬂ"—‘—' x’-m-

DIFFERENTIAL AMPLIFIER INPUTMILLIVOLTS(V23)  92¢s-15225
b. Characteristics with Ryq in circuit

Fig.7

AMBIENT TEMPERATURE BADEERD® i
3 -
S H
Es
45 H
8 i
o HHHT H
¥ t T T
g NG
§ X
i e
g I8
H N I8
:
e .
o T
0

DIFFERENTIAL AMPLIFIER SUPPLY VOLTS (Veed) gpcs-is2n

c. Output Amplifier Characteristics
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CA3020, CA3020A

MEASUREMENT OF INPUT RESISTANCE

Voo +¥ecz PROCEDURES:

Input Resistonce Terminal 10 te Ground (Rm‘o)

1. Apply desired value of V and V, and -sel’8 in
Position 1 cc, cc;y

2. Adjust 1-kHsz input for desired signal level of mea-
surement

3. AdjustR for e, % ¢,/2

4. Record resuttiby vhle of R as Rpy

input Resistance Terminal 3 1o Ground Ry,)

1. Apply desired value of V and V sdt 8 in
Position 2 €y cc,y

2. Adjust 1-kHz input for desired signal level of mes-
surement

3. Adjust R for ¢,% ¢,/2
4. Record resulting value of R as Rm3

92Cs- 14347 Fig9

MEASUREMENT OF SIGNAL-TO-NOISE RATIO
AND TOTAL HARMONIC DISTORTION a. Test Setup
e vee2

WMRNENT TEMPERATURE ()= 28°C

g
POWER AMPLIFIER QUTPUT MILLAMPERES (16.I7)

200)
VOLTMETER
BALLANTINE
MODEL 320
oR
EQUIVALENT H
% ol Ot Tomtbrm; Lo Rt H
Toster-te-collocter Lood Impoduace (Rc) s2cu-1azem
PROCEDURES:
Signal-to-Neise Ratie ) .
1. Close sl and l,; open 8, POWER AMPLIFIER COLLECTOR VOLTS {Va,V7) v2cs-1m228
2. Apply desired values of Veg, 20d Voo b. Choracteristic

3. Adjust ey, for an nnpllﬂc} output of 150mW and
record resulting velue of Egyr in dB as 'OUTl

(reference value) Fig 11
4. Open 8§, and record resulting value of ®oyr in 4B as
e
OUT.
2 *our,
S. Signsi-to-Noise Ratio (8/N) = 2010(10 .
.
our,
Total Harmenic Distortion
1. Close 8, and |2; open 83
2. Apply desired values of vcc and Vcc
3. Adjust N for desired level l\:puﬂu mﬁpnk power
4. Record Total Harmonic Distortion (THD) in %
Fig.10
ZERO SIGNAL AMPLIFIER CURRENT
vs AMBIENT TEMPERATURE
Ico i E
-—t - i
veet H
43 R & i
2 B FETT §“ :
A T
H H HH He
i ToreTe sHenT 5
s FEE taara i £ T
I
i jEstcsca: 3
1 1T T
s LIl aas asasssans I I
80 -25 25 80 7 00 @ 150 -0 0 100 130
s2cs-82 AMBIENT TEMPERATURE {TAl~°C 2C8-15218 AMBIENT TEMPERATURE (T4 ) —°C 92¢8-15230
b. Differential Amplifier Characteristics c. Output Amplifier Charocteristics

a. Test Setup

Fig.12'
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CA3021, CA2022, CA2023
Low-Power Video and Wideband Amplifiers

RCA-CA3021, CA3022, and CA3023 are low-power integrated-circuit wideband
amplifiers with a wide range of applications in industrial, military, and commercial

communications equipment.

Each consists of a multistage amplifier circuit and un-

connected diodes on a single chip, hermetically sealed in a 12-lead TO-5 style
package. The diodes may be connected to provide limiting in FM applications.

The CA3021, CA3022, and CA3023 have the same maximum ratings,
principally in dissipation (dc power requirements) and bandwidth capability.

and differ
All

three devices are designed for operation over the temperature range from -55° C to

+125° C.

APPLICATIONS
® Gain-Controlied Linear Amplifiers

® AM/FM IF Amplifiers ® Video Amplifiers ® Limiters

SCHEMATIC DIAGRAM FOR CA3021, CA3022, AND CA3023

ABSOLUTE-MAXIMUM RATINGS:

OPERATING-TEMPERATURE RANGE -55°C to +125°C
STORAGE-TEMPERATURE RANGE ~ -65°C to +150°C

LEAD TEMPERATURE (During Soldering):
At distance 1/16 % 1/32inch (1.59 £ 0.79mm)

from case for 10 seconds max. ... ..... +265°C
DEVICE DISSIPATION. Py ............. 120 max.
INPUT-SIGNAL VOLTAGE .......... -3, +3 max,

mW

HIGHLIGHTS
® Low DC Power Drain:
CA3021 = 4 mW typ. v
Po {cnozz S12.5mW iyp.( A
CA023 - 35 mW typ.
@ Excellent frequency response:
.3 B | CA02T - 2.4 MHz typ.
CA3022 - 7.5 MHz typ.
CA3023 - 16 MHz typ.
® High Voltage Goin:
CA3021 = 56 dB typ. at 0.5 MH2
A { CA3022 - 57 dB typ. ot 2.5 MHz
CA3023 - 53 dB typ. at 5 MHz
@ Wide AGC Range: 33 dB typ.
® Only one power supply (4.5 to 12 V) required
© Hermetically Sealed 12-Lead TO.5-style package
® Opesation from -55° C 1o +1250 C

b2

4
3ak3Re | o1k SRe 75k 3"8 03k S

o3 %
2
9 . 39KZRo
s
v
14 ®

sk2Rn ALL RESISTANCE

VALUES ARE IN
OHNS

92¢5-uisRT
Fig.1

TEST SETUP FOR MEASUREMENT OF DEVICE DISSIPATION
AND QUIESCENT QUTPUT VOLTAGE

DC VOLTAGES AND CURRENTS ... . See Table Below
0205-10434
VOLTAGE OR VOLTAGE OR P = Ve (1
CURRENT LIMITS CIRCULT CONDITIONS CURRENT LIMITS CIRCUIT CONDITIONS T =Veeh
Fig.2
TERMINAL | NEGATIVE | POSITIVE | TERMINAL | CONDITIONS TERMINAL | NEGATIVE | POSITIVE [ TERMINAL | CONDITIONS 9
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DEVICE DISSIPATION VS DC SUPPLY YOLTAGE
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Fig.3(c)

Fig.3a)

DEVICE DISSIPATION VS TEMPERATURE FOR
CA3021, CA3022, AND CA023
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DEVICE DISSIPATION (Py)—mw

AMBIENT TEMPERATURE (Ta)—
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Fig.3(d)




ELECTRICAL CHARACTERISTICS, at T, = 25° C, Vg = +6V, unless otherwise specified

CA3021, CA3022, CA3023

TEST SETUP FOR MEASUREMENT OF AGC

TEST CONDITIONS LTS SOURCE CURRENT
FEEDBACK g:'::é-
TEST SETUP| RESISTANCE CAD21 CAN2Z CAN "
CHARACTERISTIC [SYMBOL]  AND  |(Rg) BETWEEN | FRE | e o) (TASE36) (TAS2IR) 1u,m TERISTIC
PROCEDURE| TERMINALS |QUENCY] U CURVE
3AND 7 f
Fig. 9] MHz  [Min. | Typ. [Max.§ Min. [Typ. |Max. | Min.| Typ.{Max.] Units | Fig.
evice © - Y14 180 - (-1~ -1 -1-1m] 34
Dissipation Py 2 @ - - - |- |5 [125jaf-1-|~| mv 3.4
® - - =1~ ]-|-JUu]B|8] v dd
i Ik - - |22 -}-]-|-1-1-1- v 92¢s- 14433
Quiescent
ot vo ) ™ S B N R S P O B B _ 1aGC 'S THE CURRENT FLOWING INTO TERMINAL 2.
Voltage 4% _ N I R (P R P S DY B ARV Fig.4
AGC Source Vapp =+6V ~fos|{~]- [o8j~f-|08]-}mA -
Curtent 'ace 4 AGe :
560k 05 fo|%i-|-{-]-f-|-|-]¢ 6a TEST SETUP FOR MEASUREMENTS OF VOLTAGE-GAIN, -3dB
e 8 lolel-t-1-1-01-T<T1-Te s BANDWIDTH, AND MAXIMUM OUTPUT YOLTAGE
) % 25 J-1-]-%|57]-]-]|-|-J®] &
Voltage Gain A 5 106 3 -] -t lal-1-1-]-]1d] 6tbd ouF
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CA3021, CA3022, CA3023

TEST SETUP FOR MEASUREMENT OF INPUT.
IMPEDANCE COMPONENTS

TEST SETUP FOR MEASUREMENT OF QUTPUT

RESISTANCE
vee
+6v

*e 10mv

Fig.8

TEST SETUP FOR MEASUREMENT OF AGC RANGE

Vee N

A K Y I )
[CA3021 | [25mH| 10
|cA3022| 5 Lx4

1,510 WHz
AMPLIFIER
GAIN:0TO 454

+6v 407V
92CS-14de8
A WITH S IN POSITION 1
AGC RANGE = 20 LOG)g——————————
A WITH S IN POSITION 2
(A = VOLTAGE GAIN) f
MHz
CA3021 1
CA3022 5
CA3023 10

Fig. 10

TEST SETUP FOR MEASUREMENT OF NOISE FIGURE

LY ]
et
ca3zoa [ 39
cazozz| 10
1= Mk .
TANK CIRCUIT 'ic‘fl casoz3|a7

92C5-14446
CA3021 - Rg = 39 k{2
CA3022-Rg = 10 k02
CA3023 - Rp = 4.7 k{1

Fig.9




Dual Independent
Differential Amplifiers

The CA3026and CA3054 each consists of two independent
differential amplifiers with associated constant-current
transistors on a common monalithic substrate. The six
n-p-n transistors which comprise the amplifiers are
general purpose devices which exhibit low 1/f noise and
a value of fy in excess of 300 MHz. These features
make the CA3026 and CA3054 useful from dc to 120 MHz.
Bias and load resistors have been omitted to provide
maximum application flexibility.

The monolithic construction of the CA3026 and CA3054
provides closc clectrical and thermal matching of the
amplifiers. This feature makes these devices particularly
useful in dual channel applications where matched per-
formance of the two channels is required.

MAXIMUM RATINGS, ABSOLUTE-MAXIMUM YALUES, AT
Power Dissipation, P: CA3026 CAl054

Agy one traneistor . .... 300 .... 300 aW

Total package . ....... 600 .... 750 mW

For Tp > 56°C.... Derate at5.... 6.67 mW/°C
Temperature Range: )

Operating . . . ce ... B5t0+ 125 °c

Storage . ........ ...... 65 to + 150 °c
Lead Temperature (During Soldering):

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

from case for 10 seconds max. .......... +265 °c

* The collector of each transistor of the CA3026 and CA3054 is
isolated from the substiate by an integral diode, The substrate must
be connected to a voltage which is more negative than any collector
voltage in order to maintain isolation between transistors and provide

Moximum Voltage Ratings

For Low-Power Applications
at Frequencies from OC
to 120 MH:z

APPLICATIONS

@ Duol sense omplifiers

® Dual Schmitt triggers

© Multifunction combinations -- RF ‘Mixer. Oscillator;
Converter: IF

o IF amplifiers (differential and. or coscode)

@ Product detectors

o Doubly balanced modulotors and demodulators

@ Balonced quadrature detectors

@ Cascade limiters

® Synchronous detectors

@ Pairs of bolanced mixers

» Synthesizer mixers

o Bolanced (push-pull) cascode amplifiers

T, =25°C

‘The following ratings apply for each transistor in the device:
Collector-to-Emitter Voltage, VCEO ........ 15 v
Collector-to-Base Voltage, Vg « « -« - v+« 20 v
Collector-to-Substrate Voltage, Ve et 20 v
Enmitter-to-Base Voltage, Vppo. - - .o oo - [ v
Collector Current, Joe e om e 50 mA

for normal transistor action. The substrate should be maintained at
signal (AC) ground by means of a suitable grounding capacitor, to avoid
undegired coupling between transistors.

The following chart gives the range of voltages which can be applied to the terminals

listed vertically with respect to the inals listed h ily. For ple, the
voltage range between vertical terminal 11 and horizontal terminal 3t is +15 to 5
volts.
1 For CA3026;corresponding terminals fc i
terminal 2 and horizontal termin:lmd.. or CA3054 are vertical
Catoss Maximum
— i
TERMINAL No. sl 23 als]s]slofu] 12| s Current Rotings
CA3026~> Note 1§ Note 1 CA3054 | CA3026 |1y | 1gyy
TERMINAL | 10 f i i) 1 2| s |afs 6|7 |8 ]| s 9 TERMINAL | TERMINAL
No. No.® No. mA | mA
\]
13 10 ERMHEM N . 13 10 s | o1
14 n e q 'éo st 1] - ’g“ 1 1 50 | o1
L 12 o R Bl I A Y I IO I I o 1 12 50| 01
2 1 . ';5 o o] o ]s . . » 2 1 s | o1
3 2 b3 B0 I IS O I . 3 2 s | o1
. 3 e +]> | <] « B 4 3 01| 50
6 s EA Y I I e 6 l s | o1
; s e 1 . 20 7 s s0( 01
s 5 Pled « B s 6 50| o1
9 7 [ I 9 ? s | o1
u [ 3 . 1 ] 5 ( 01
12 9 . 12 3 o1f so
Ref
5 9 Sub-
stiate

* Voltages are not normally unﬂed between these terminals.
Voltag pearing between these terminale will be safe if
the specified limits between all other terminale are not
exceeed.

Note 1: In the CA3026 terminal No.9 is connected to the emitter
and the herefore, the

of s the case
should not be grounded. Two terminal 9 columns (CA3026)
appear in the voltage rating chart because it is a composite
chart for both the CA3026 and the CA3054. Wherever an asterisk
is shown in one column 9 and a ratm: is shown in the other
column 9, the asterisk should be ignored.

® Termpinal No.10 of CA3054 is not used

CA3026, CA3054

b

FEATURES

e Two

on a common

o Independently accessible inputs and outputs

© Maximum input offset voltage -- £ 5 mV

o Full military temperature range copability -- -55°C to
+125°C

© Limited temperature range -- 0°C to 85°C for CA3054

led i

® The CA3054 is available in a sealed-j
Beam-Lead version (CA3054L}. For further
information see File No. 515, “Beam-Lead
Devices for Hybrid Circuit Applications™.

® CA3026—Hermetic 12-lead TO-5 package
. CA3054—14-lead dual-in-line plastic package

92¢5 45720

SUBSTRATE
Fig.1b - Schematic Diagram for CA3054.

CAUTION: MUST be maintained negative with
respect to all collector terminals of this device. See
Maximum Voltage Ratings chart.

TYPICAL STATIC CHARACTERISTICS

107 8- EMITTER CURRENT (Tg)°0

COLLECTOR CUTOFF CURRENT (Icgo)—nA
-
n

£l 00 2
AMBIENT TEMPERATURE (Ta)—oc ¥
RCS-~13198
* For CA3054: use data from 0°C to 85°C only
Fig.2 - Collector-to-base cutoffcurrent vs ambient temper-
ature for each transistor.

100,JCOLLECTOR- TO-BASE VOLTS (Vcg}+3
JAMBIENT T {Ta)e28°C
Cap
]
«
8
&
&
g
o
g
=z
a
<
a
H -
E L
1
o1 10

COLLECTOR MILLIAMPERES (Ig)
92€5-15258 Rt

Fig.3 - Input bias current characteristic vs collector
current for each transistor.
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CA3026, CA3054

ELECTRICAL CHARACTERISTICS at T, = 25°C SOLLECTON-To-BAsE VOIS wee 3
TEST CA32 TYPICAL T
CHARACTERISTICS SYMBOLS | TEST CONDITIONS | CIR- CA3054 CHARAC- _ ostH
curr LIMITS TERISTICS B R
CURVES 2 ot o
Fe. ] wn [ e, Tuax Junms | e 2 iy
STATIC CHARACTERISTICS j 3 sl
For Each Differential Amplifier H
Input Offset Valtage Vig - . 0.45 5 v 6 é O
[ f Tt
Input Offset Current Iio R . 03 2 uA 7 § } 3
Input Bias Current iy Vep=3V . . 10 u [ ua 3 R — S
Quiescent Operating CITRCTY) - B ] . 0.98 to ] . Avarnt w—c®
Current Ratio o g Te(g3)™ Yecqay™ 2 mA 1.0 ) 3 Fig.4 - Base-to-emitter voltage characteristic for ach
istor vs ombi P
Temperature Coefficient 18Vyol . 3 11 . v/ 5
Magmltude of Input-Offset Voltage AT ) s
For Each Transistor [ COLLECTOR-T0-BASE VOUTS veg)+ HH
5'c=5°~" -1 0630 T0.700 e
DC Forward Base-to- . 1 mA - g 0.715 0.800 = iamssaasaaassnsapansses¥’
Emitter Voltage Ve | VeV ma| - | - om0 Josso] ¥ § ] T LiaPeREs UL
10mA}] - . 0.800 0.900 E
Temperature Coefficient of Base- | SVBE . R i . K . o 2
to-Emitter Voltage AT Ve =3V.lg=1mh 13 wvree 4 3
Collector-Cutoff Current Icgp | Vg =10V.1g -0 N 002 | 1o | oA 2 F] :
Collector-to-Emitter n B . ) [
Breakdown Vollage ViBRICEQ | lc = 1mA. g = 0 15 u v g HH
Collector-to-Base = = - .
Breakdown Voltage ViBRICBO | 'o= 10KA. 1g=0 n & v
0
Colfector-to-Substrate _ _ ) 75 -%0 -2 25 s 71 00 128
Breakdown Vollage ViBRICIO | Ic= 104A, Igy =0 2 60 v AMBIENT TEMPERATURE (To)—C ¥  9zcs-miaam
Emitter-to-Ba: kd I = Adp= N N Fig.5 - Offset volitage characteristic vs ambient temper-
mitter-to-Base Breakdown Voltage | Vippiggp | e = 10#A. Ic=0 5 7 v ature for differential pairs.
DYNAMIC CHARACTERISTICS
Common-Mode Rejection Ratio CMR @l - 100 | s 8 * For CA3054: use data from 0°C to 85°C only
For Each Amplifier B . .
AGC Range, One Stage AGC VCC =12V % . 75 - B 9
Voltage Gain, Single Stage A Veg =6V . 32 - d
Double- Ended Qutput V=33V % B »
f=1KHz COLLECTOR - TO-BASE VOLTS (Vcgh3
AGC Range, Two Stage AGC ) 10a | - 105 - a8 100 AMBIENT TEMPERATURE (Ta)+ 25°C 1 l:
Voltage Gain, Two Stage A B 50 A d 1 L1 =
Double-Ended Output 102 B ® 8o o ?f.'
Low-Frequency, Smail-Signal ; 5| &
Equivalent-Circuit Characteristics: g L1 H
(For Single Transistor) I ] s
Forward Current-Transfer Ratio |- by - - 110 - - 1 § §‘
Shost-Circuit Input impedance hio - - 35 - K2 11 3 g
Open-Circuit Output Impedance h t=tmizvgg=3v, [ - | - 156 - Jumho [ 1 g :QT g
Open-Circuit Reverse Voltage- h, Ig=imA R . L8x10" i . M ! OFFSET VOLTAGE = \VBE .
Transfer Ratio i 0 T_[ L 8
— ‘ o 2 4 6 4 66
DYNAMIC CHARACTERISTICS CONT'D g CMTTER WLLANPERES(Tg) secs-maan
1/4 Noise Figure N ftetmizvge-3v | - ] - 125 - | } Fig.6 - Static base-to-emitter voltage ch istic and
(For Single Transistor) input offset voltoge for differential pairs vs emitter
Gain-Bandwidth Product current.
f = In = - . .
(For Single Transistor) T Veg =3V lg = 3mA 50 MHz 12
Admittance Characteristics; -
Differentat Circuit Configuration: SF AMBiENT TEMPERATURE (1o 202
(For Each Amplifier) "
Forward Transfer Admittance ¥ Veg=3V - - -20+j0 - mmho 132 o W
Input Admittance - Y 'E“"g;'";“ - [ ozeon | - [ o 1% g
x1.25m -
Output Admittance v 1w - [ o0 | - Joaw| ik § -
Reverse Transfer Admittance Y17 - - -0.003 +i0 - | mmho 13 H
Admittance Characteristics; ]
Cascode Circuit Configuration: 5 °
(For Each Amplifief) H
Forward Transfer Admittance yo | VeB=3V -1- 68-j0 - | mmho 4 RN
Input Admittance yi1 ;fotal 281;”1 - . 0.55+j0 - | mmho 14b L
" X 25m - Y .
Output Admittance Y27 'C= 1 MMz - - 0+§0.02 - mmho 14 oo COLLECTOR mu.uuvin:su:;) s2cs-15216R0
Reverse Transfer Yy D} - | 000#i0005) - Rumho | 14 Fig.7- Input offset current for matched differential
Noise Figure NF f = 100 MHz - - 8 - dB - pairs vs collector current.
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CA3026, CA3054

TYPICAL DYNAMIC CHARACTERISTICS
COMMON MODE REJEC

Terminal Numbers in Circles are

TION RATIO

Ve VgV

for CA3026
Torminal Numbers in 8
.o.v,'uc mbers in Squore Bexes

T VeE*-8V Wecuev

POSITIVE DC SUPPLY VOLTS (VCCl » +12
NEGATIVE OC SUPPLY VOLTS (Veg) < -6
FREQUENCY (f) | iz

COMMON MODE REJECTION RATIO — d8

Fig.8

{0) Tost setvp

2 -3 )
wmmﬁmum@@mx szcs-mas3At

(b} Characteristic

SINGLE-STAGE VOLTAGE GAIN

Toquinel Numbers in Circlas are
for CAJ02S

Terminal Numbers in Squere Boxes
ore for CA3034

POSITIVE OC SUPPLY VOLTS {Vee) » 412

NESATIVE OC SUPPLY VOLTS (Vge) » -
| b

FREQUENCY TS+ 10 trmed

SINGLE STAGE VOLTAGE GAW [A)—e8

(a) Test setup

Terminel Numbers in Circles ore
for CA3026

Terming} Numbers in Squere Boxes
wre for CA30S4

9205 -15248R

(o} Test setup Fig.10

TWO-STAGE VOLTAGE GAIN

-2 -3 -4

- )
[over

40:: BIAS VOLTS ON TERMMNAL @
(b) Characteristic

POSITIVE OC SUPPLY VOLTS (Vee) »

FREQUENCY (f) » | kM2
SIGMAL INPUT MILLIVOLTS + § (rms)

2-STAGE VOLTAGE GAN (A)—¢B

K} -1 2 -3 -4 -8 -8
scs-mesm  OC BIAS VOLTS ON TERMINALS (D [3]) ano@® [T] tvx!
(b) Charocteristic

TYPICAL DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR

05 [COLLECTOR - TO-BASE YOLTS (Vep)'3 ﬁ
S FREGUENCY (1) +1imz
Jasment Taeasec jul
| o g I ;
Mettio
[ N
SNl :-,-.:::.‘:,«]m b
F— netssamio 7
i : 7
4 |
i S
1 — <]
4 L 1-H
7
oo

COLLECTOR MLLUMPERES (I¢)  secs-smom
Fig.11 - Forward current-transfer ratio (he, ), short-circuit
input impad (hiq). open-circuit output imped:
(hoq), and open-circuit reverse voltage-transfer ratio
{(h,g) vs collecter current for eoch transistor.

COLLECTOR-TO-BASE VOLTS {Vcgl*3
AMBIENT TEMPERATURE (Ta)+25°C

GAIN-BANCWIOTH PRODUCT (fr)—MMI

COLLECTOR MRLIAMPERES (IC)

92c5-13196M

Fig.12 - Gain-bandwidth product (fT) vs collector
current.
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CA3026, CA3054
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TYPICAL DYNAMIC CHARACTERISTICS FOR EACH DIFFERENTIAL AMPLIFIER

COLLECTOR-TO-BASE VOLTS tvg)+3 COLLECTOR-TO-BASE VOLTS (Vcpl®
g COLLECTOR CURRENT acior :Acu TRANSISTOR w125 mA COLLECTOR cumnenT (5c)or £ATH TRANSISTOR w123 ma
~ o 20| AMBIENT — | AMBIENT TEMPERATURE tTa)e 28
3
o 1
g3 1
s3 - sy
£ g
w 3
¥ = 5’%
a § 5
£2 H by
. . P
21
§ " ,z/ /ﬂ.
€=z, 9)
o1 0 4 8309 | i 00
FREQUENCY(f)—MHz s2cs- 152521 FREGUENCY (1} — Mz sacs-isz4sm
Fig.13(a) - Forward transfer ads (Y21)vs freq y Fig.13(b) - Input admittance (Y7).
BIFFERENTIAL TQ[OIFFERTATIAL CONFIGURATION 1660
COLLECTOR-TO-BASE VOLTS (Veg} - HcouLecTor-To-8aSE VOLTS tveprs -
o  |COLLECTOR CURRENT (IC)OF EACH RansisToRwi2s A | B o fcorecron cumment wcior ean ] ]
€ 0s|AMBIENT TEMPERATURE (Ta): 25° H 2 2| mansisorwi2a Mu'.)-u' 7 2
H WA 2 ] T H
H 3 z 4 z
1 od 2 1 =, hl e £
F 3 g o 2 08
8 E) 7
w0, - §§ M 7 < 2%
: H £ / . s
H g ) 91z .
§ b2 & % oo H
oz ' 3 Sdee d
3 / H EI H M
H 5 Booo A o
5 o 22 & e x 3
° | 3 H H
o o | o Y 0.0
ol 0 © 800 o L 1600
FREQUENCY (1) —MHz szcs—1s28im FREQUENCY (1)—MHz s2cs-iszsent

Fig.13(c) - Output admitt

I’

(Y22) vs frequency.

Fig.13(d) - Reverse transfer admi

(Y12) vs frequency

TYPICAL DYNAMIC CHARACTERISTICS FOR EACH CASCODE AMPLIFIER

CASCODE CONFIGURATION CASCODE.
3 COULECTOR-TO-BASE vOUTS (43 COLLECTOR-TO-BASE VOLTS (
=~ 8ol STAGE COLLECTOR CURRENT (1! 6l STAGE COLLECTOR CWENY 3 mA
(5, 80| amsient TEmPERATURE AR AMBIENT TEMPERATURE T+ 250¢
I} g S21 2
: £ s
53 53
3 <3
La 53 4
°% \ w |
&< 23 4
% w 20| s = 3
zZo S w
tH = /
Y N 32 o P4
] N bz ] LV 4
H g2, et
t4 \ / ca - by
- N o - !
ol | 0 o0 200 o 1 10 : 100 200
FREQUENCY (f1—MHz s2cs 15259 FREQUENCY (f)—MHz 92cs-1526001
Fig.14(a) - Forward transfer ads (Y3))vs freq y. Fig.14(b) - Input admi (Y11)vs freq Y
CASCODE CONFIGURATION
ot | e ouLECTon CONENT IEez 5 ma Yo -T0-BASE VOLTS (
: e = 'STAGE COLLECTOR CURREN!
& _|ameieny vewperaTuRE o) $5ec ; 3 o T 1L
g 922 2 3 2
F AR
1 I D4
~ 2 =
3 8, =
'g 53 yd
' 3.
28
P
! s e,
5 0 §
.8- by - N 4
. aool
1 2 o 100 ot J 100 200
FREQUENCY (1) —MHz secs_asom FREQUENCY =t s2cs-1s287m)
Fig.14(c) - Outputadmittance (Y22)vs frequency. Fig.14(d} - Reverse transfer odi (Yy2)vs freq Y




DIFFERENTIAL/CASCODE
AMPLIFIERS

For Communications and
Industrial Equipment at
Frequencies from DC to 120 MHz

The CA3028A and CA3028B are differential/cascode ampli-
fiers for use in and industrial equip-
ment operating at frequencies from dc to 120 MHz.

The CA3028B is like the CA3028A but is capable of premium
performance particularly in critical dc and differential ampli-
tier requiring tight Is for input offset voitage,
input offset current, and input bias current.

The CA3053 is similar to the CA3028A and CA3028B but is

for IF amplifi icati

ABSOLUTE MAXIMUM RATINGS AT T, = 25°C
DISSIPATION:
At Tp up to 55°C
{CA3028AF, CA3028BF,

CA3063F)........ooviiivnennnnnan, 750 mw
AT > 56°C

(CA3028AF, CA30288F,

CA3063F) ............... Derate linearly 6.67 mW/°C
At Tp up to 85°C

(CA3028A, CA30288, CA3053)............ 450 mW

At Tp > 85°C
(CA3028A, CA3028B, CA3053) Derate linearly 5 mw/°C
AMBIENT-TEMPERATURE RANGE:
Operating .. .........cooveunvnens
Storage . ...........iiiiiiieans
LEAD TEMPERATURE (During Soldering):
At distance 1/16 * 1/32” {1.69 ¢ 0.79 mm)
from case for 10 secondsmax. ...............

—569C to +125°C
-65°C to +150°C

+265°C

l——

5000 SRy
b3

>
R2S2.0k0

SUBSTRATE & CASE

92CS-MaTR2

Fig.1 . Schematic diogram for CA3028A, CA30288 and CA3053.
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Fig.2 - Input offset voltage test circuit for CA3028B.

92c5-15027

CA3028A,

APPLICATIONS

© RF and IF Amplifiers (Differential or Coscode)

o DC, Audio, ond Sense Amplifiers

® Converter in the Commercial FM Band

o Limiter

® Uscillator © Mixer

 Companion Application Note, ICAN 5337 **A

CA3028B, CA3053 Types

FEATURES

® Controlled for input Offset Voltage,
Input Offset Current, and Input Bias
Current (CA30288)

© Balanced Differential Amplifier

Configuration with Controlled
Constant-Current Source to Provide

of the RCA CA3028 Integrated Circuit Amplifier in the Unexcelled Versatility
HF ond YHF Ranges.” This note covers characteris-  Single- and Dual-Ended Operation
tics of different operating modes, noise performance,
mixer, limiter, and amplifier design considerations. © Operation from DC to 120 MHz
® Balanced-AGC Capability
© Wide Operating-Current Range
The CA3028A, CA30288, and CA3053 are available in the packages
shown below. When ordering these devices, it is important to add the
approprisate suffix  letter-to the device.
Package Suffix
8Loed TO5 | Letrer | CAS028A | CA3028B | CA3053
TOS T v N Vv
With Dual-In-Line
Formed Leads S v v \/
(DIL-CAN)
Beam-Leed L \/
Chip H v
MAXIMUM
MAXIMUM VOL TAGE RATINGS at T, = 25°C
A CURRENT RATINGS
TERM- This chart gives the range TERM| x| lout
",‘.:L ! 2 3 ‘4 5 ¢ 7 8 of voltages which can be applied "p‘;:f' mA | mA
0 0 ) +5 +20 to the terminals listed horizontally
1 o/ w0, o] o] « | & | to with respect to the terminals 1 | os | o1
154] .154| .15 K [ : )
s s ¥ o listed vertically. For example,
2 wl | B « | W] « | thevoltage range of the horizontal 2| o o
R - ] . L] terminal 4 with respect to teminal
+10 +300] 430 .
at w | | o] % 2is -1t 5 valls. 3 for | n
0 [] 0 '
¥ :
4 i . . Y,;f;n‘;n::“ 'ac ‘-:e fonnecled to the sub- A 2 | o1
H * Voitages are not Hy applied be-
5 +209) . . Imui\‘lms: lo?m:‘;'l': co‘li’:.‘n 5 06 | o1
'g appearing between these tesminals - d
witl be safe, it the specitied volt-
age limits between al! other termi-
I3 * - . nals are not exceeded. 6 2 | .01
Limit is -12V for CA3053
y o | 5 Limits sy rer casess 1 e | o
Limit 1s +12V for CA3053
® Limit is +24V for CA3028A snd
8 +18V for CA3083 8 20 0.1
ELECTRICAL CHARACTERISTICS ot Ty = 25°C
TEST TYPICAL
] CIR- | SPECIAL TEST umITS LIMITS LIMITS 1:;%1&';?%5
CHARACTERISTIC  [SYMBOL [CUIT | "o ounirions | TYPE CA3028A ITYPE CA30288 | TYPE CA3053 JuniTs| TERRYIS
Fig. Min. | Typ. | Max. iMin.} Typ. {Max. [Min. | Typ. | Max. Fig.
A RACTERISTICS
Yee| Vee
input Offset voltage | vio |2 |,Sv | 5V SRt m 4
Input Offset Cuent | o | 32 |,Sv | 15V SN NN wA | 4
32 |8V &V - J66f70 | - Jies[eo |- -1 52
12v 12v - 106 § - {36 80 ]- |-
input Bias Curient | T e - 1 111 R
3 liav N N - 136 f125 fnd
% 32 |8V 6V 08 [125]2 J1frzssfisf- |- |- 6a
Quiescent Operating | & 12v 12v 2 {33]5 {25(33 N A 7
Current 3b v - - - - - - - jJl2 |22 |35 &b
. 12v - - b - -] - J2o |33 se
12V Vaae = - 128] - - |- }- ’
! 8a AGC =9 128 2 o
AGC Bias Current 12V |Vpge =112 - 1.65) - - fues| - | - -
(Into Constant-Current | Iz mA
Source Terminal No.7) . v - - - - - - - - {118
12v . . P D I -
Input Current (Terminal 6V 6V 0.5 oss[1 Jos[oss| 1] -
oy o (reminal | 1, < v | v B resl2a fi | ves]aa fmlo-
3 |8 | 6 2t [ (s [l (2 - [- - 9
Device Dissipati e 12v 12V 120 J175 |260 Jizo]17s J220 ] - f.- 1 - } 0
) T | - -1 T-1- - [ [ =
av - b1 b -] - b ) 100 1350 b
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CA3028A, CA3028B, CA3053 Types

ELECTRICAL CHARACTERISTICS ot T, = 25°C (cont'd)

TEST| LIMITS LIMITS g:ﬂ}:‘"
CIR SPECIAL TEST :
CHARACTER !
ERISTIC | symBOL|CuIT CONDITIONS TYPE CA3028A TYPE cazo2ss | umiTs | TERISTICS
Fig. Min, l Typ. ];ax Mm,l Typ Max Fig.
DYNAMIC CRARACTERISTICS
’— 47-‘
102 |f 100 MHz | Cascode 16 20 15 20 48 10b
; Tad|veec +ov  [Diff. Ampl [ 14 17 14 17 1ibe
Power Gain O I10a 7~ 107 Mz [Cascose |56 % 35 39 P T
1la [Vee +ov [Tl Ampl | 28 32 NE 32 11b
Noise Figure NF |102 |7 100WHz [Cascode 72 3] 72 | 4 Toc
lladfVce +9v [ Oiff.-Ampl 6.7 9 6.7 9 lice
Input Admittance i1 Cascode | 06+116 mmho §—12
Dift -Ampt 05+ 05 13
Reverse Transfer Y Cascode 0.0003 - ;0 nmho 14
Admittance 12 ' 107 MHz [Oiff Ampi 0.01 - 10.0002 15
Forward Transfer Y5 Vee +9v  |Cascode ™ 99,18 mmho |16 |
Admittance Diff -Ampl -37 +j0.5 17
Output Y22 - Cascode 0. +10.08 mmho 18
Admittance : Diff Amp! 0.04 +j0.23 19
Ol Ampl
P("l‘;’:"u%?“' Py [20a |t 10.7MHz (50 Input: 5.7 5.7 uW o2
Output
AGC Range
(Max.Power Gain AGC [21a |V, v Diff.-Amp|.
to Full Cutoff ce A £ 52 B
a 22a 1! 10.7 MHz |Cascode 40 40 B 22b
17107 Mg 22 |VCC OV IOt Ampl 0 30 224
R -1k
valtage A -
ain . Ve 6V,
Difterential Ry TeE EC3 2
(= ki 23 a8
Vg -2V, Vgg 2y
Ry - 15kl 40 425 4
IMax. Peak-to-Peak Voo < Y. Veg <6V, 7 s v
Output Voltage V(PP fas R 2K PP
atf = 1 kHz Vee - 12V, Vg 12
R - 16 k(2 15 3
V, = 6V, v, - -6V
cc EE - BV,
Ry =2k 73
at -3 4B point B¥ ‘73 Voo =12V, Vg -2y, MHz
R - 1.6 ki) 8
|Common-mMode v ba Vee 7 *BV. Vgg <6V 25 ((3.2-4.5) M v
Input-Voltage Range | VeMR Voo 712V, Vg =12V 5| ere9 7
Common-Mode cMr  [2a - [Voc= V. - Vgg =6V 0 1 1o a8
Rejection Ratio Vee = 12V, Veg = -12v 60 90
\nput 1mpedance m Ve - %Y. Vgg - 6V 55 Q
atl=1khz Veg 7 412V, =-12v 3
Vee =4V r=107 mHz] 2 4 7]2s 4 6
Peakcto Peak e, = 400V mA )
) - i
c.,ym P-P Veg = H12v Ditt.-Ampt, [3-5 6 le 4.5 6 8
ELECTRICAL CHARACTERISTICS ot T = 25°C (cont'd)
TEST] TYPICAL
LIMITS
) CIR- SPECIAL TEST TEmsncs
CHARACTERISTIC |symBoL|CulT CONDITIONS TYPE CA3053 UNITS
Fig. M-¢ Typ. l;x Fig.
OYNAMIC CHARACTERISTICS
Power Gain p |02 |1 107MHz Cascote | 35 39 @
112 | vee =+v [ Dt -Ampl | 28 32
Input Admittance Y1 i Cascode 06216 mmho 12
- Diff -Ampl 05+05 13
Reverse Transter Yi2 Cascode 90003 - 10 mmho |18
Admittance 1=10.7 MH2| DIff -Ampl. 0.01 - 0.0002 15
Forward Transfer Y | Vec +9v | Cascode 99 - 18 mmho 16
Admittance D -Ampl 377105 17
Cascode 0. +0.08 18
Output Y. — mmho
Aamitiance 2 Diff -Ampi 0.04 +0.23 13
22a (1 - 10.7 MHz| Cascode 40 22
Voitay & a8
Gam® 17107 MMz A Lo Vee O [orr Amer 10 224
R 1k
Voo =4V [t=107mMz | 2 4 7
Peozltt-url’uk e, = 400mv mA
= n
Qutput PP Vee = 12V oiit.ampt. | 35 6 po
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3
Vssl *

F:g 30 lnpvl oﬂs-) curum input bias current, device
g current test circuit

DEVICE DISSIPATION I3 Vg +lIg+Tg) Voo

and q
for CA3028A and CA3028B

DEVICE DISSIPATION = Ve T3
92Cs-13647

Fig.3b - Input bias current, device dissipation, and
quiescent operating current test circuit for CA3053.

POSITIVE DC SUPPLY VOLTS (VcC)  INPUT OFFSET CURRENT — — | "
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Fig.4 - Input offset voltage and input offset current for
CA30288B.
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Fig.5a - Input bias current vs. ambient temperature for
CA3028A and CA3028B.




CA3028A, CA3028B, CA3053 Types

POSITIVE OC SUPPLY VOLTS (V) " OFFERENTIAL —AMPLIFIER CONFIGURATION - ] DIFFERENTIAL - AMPLIFIER CONFK TR
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