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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
package 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 cross-reference
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 Flle No. | Page Number Suffix FI_LQ_N_Q,_LE“,Q_
CA101 T S — — - - 786 18 CA3007 | m — - - — - 126 72
CA101A | T S G — - - 786 18 CA3008 | a — — - — - 316 74
CA107 T S G - — - 785 22 CA3008A| a - - - - — 310 78
CA111 T S G — — — 797 25 CA3010 | m — - - - - 316 74
CA124 E G — - — - 796 29 CA3010A}| = - — — — - 310 78
CA139 E G - - — — 795 32 CA3011 [ ] — — - - — 128 82
CA139A | E G — — — — 795 32 CA3012 | m — - — - 128 82
CA158 T S G — — — | 1019 35 CA3013 | =m - — - — - 129 84
CA158A | T S G — — — | 1019 35 CA3014 | = — - — - 129 84
CA201 T S - — - — 786 18 CA3015 | = H — — — 316 74
CA201A | T S G — - - 786 18 CA3015A| = - — - — — 310 78
CA207 T S G — - — 785 22 CA3016 | a — - - - - 316 74
CA211 T S 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 | =m H - - — - 236 90
CA258 T S G — - — | 1019 35 CA3020 | =m H - - — — 339 92
CA258A | T S G - - — | 1019 35 CA3020A | m - - - - - 339 92
CA270 w - - - - — | 879E 292 CA3021 [ ] - - - — - 243 96
CA301A | T S E* G H — 786 18 CA3022 | m - - - - - 243 96
CA307 T S E* G H - 785 22 CA3023 | m H - — - - 243 96
CA311 T S E* G - — 797 25 CA3026 | m H - — — — 338 99
CA324 E G H| GH| — - 796 29 CA3028A | m S L — H - 382 103
CA339 E G H GH | — — 795 32 CA3028B | = S - - — — 382 103
CAB39A | E G - - — — 795 32 CA3029 | e — — — — — 316 74
CA358 T S G H | GH| — | 1019 35 CA3029A | o — — - - - 310 78
CA358A | T S G — - — | 1019 35 CA3030 | e - — - — - 316 74
CA555 T S E* G - — 834 42 CA3030A | o - — - — — 310 78
CAS555C T S E* G H - 834 42 CA3035 [ ] vi H — - —_ 274 319
CA723 T E - — - — 788 46 CA3036 | m - — — - - 275 108
CA723C | T E H - - — 788 46 CA3037 1 - — — — - 316 74
CA741 T S E* G L - 531 50 CA3037A | t — — - — - 310 78
CA741C | T S E* G H| GH | 531 50 CA3038 1 — — - - — 316 74
CA747 T E G - - - 531 50 CA3038A | t — - - — - 310 78
CA747C | T E G H | GH| — 531 50 CA3039 |m L H - — - 343 109
CA748 T S E* G — — 531 50 CA3040 ] —_ — - — — 363 111
CA748C | T S E* G H| GH | 531 50 CA3041 é — - — - - 318 320
CA758 | E - — - — - 760 295 CA3042 | & — - - - - 319 323
CA810 Q|aM | — — — — | 1154 298 CA3043 | = H - — — - 331 326
CA810A |Q | QM | — — — — | 1154 298 CA3044 | m Vi — — - - 340 328
CA920 E - - — — — | 1132 301 CA3045 t F L H - - 341 114
CA1190 | Q - - — — — | 1155 303 CA3046 t - - — - - 341 114
CA1310 E — - — — —_ 761 306 CA3048 . — — — — — 377 117
CA1352 | E - — — - 961 309 CA3049 | T L H - — - 611 120
CA1391 |E* - - — — - 981 310 CA3050 1 — — - - - 361 124
CA1394 |E* — - — — - 981 310 CA3051 . — — — - - 361 124
CA1398 |E - - - — - 686 312 CA3052 . — — — — — 387 331
CA1458 | T S E* G H [ GH | 531 50 CA3053 |m=m S — — - - 382 103
CA1541 D H - - — — 536 54 CA3054 | e L H - - - 388 99
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 | =m H — - — — 121 59 CA3064 |E - — - — - 396 335
CA3001 [ H - - — — 122 61 CA3065 |& -_ — - - - 412 337
CA3002 | m H — — — — 123 64 CA3066 |é - — - — - 466 340
CA3004 m | H - - _ - 124 66 CA3067 é - — —_ —_ —_ 466 340
CA3005 | ®m H — - - - 125 69 CA3068 é - — - - - 467 343
CA3006 | m - — - — - 125 69 CA3070 |e — — — — — 468 345




Indéx to Devices — Linear IC’s

Data
Type Package Bulletin
Number Suffix Flle No. | Page
CA3071 ° -— - - - - 468 345
CA3072 . —_ — - - - 468 345
CA3075 é H - — - - 429 138
CA3076 [ ] H - — - - 430 140
CA3078 | T S — H — — | 535 142
CA3078A| T S - - — | —| 535 142
CA3079 | o - - - - — | 490 127
CA3080 [ ] E* S H - - 475 146
CA3080A| = E* S - - — 475 146
CA3081 . F H - - - 480 152
CA3082 . F H - - - 480 152
CA3083 . F L H - - 481 154
CA3084 | o L H - — | — | 482 156
CA3085 | m | E* S L H - | 491 159
CA3085A| m S E* - - - 491 159
CA3085B| m S - - — — | 491 159
CA3086 | o F - - - — | 483 162
CA3088 | E - | - — - | —| 560 352
CA3089 | E - - - - — | 561 354
CA3090A| Q - — - — | — | 684 357
CA3091 | D H - - - — | 534 164
CA3093 E H - - - - 533 170
CA3094 | T S E* H - — | 598 173
CA3094A| T S | E* - — | — | 598 173
CA3094B| T S - - — | — | 598 173
CA3095 | E H - - - — | 591 181
CA3096 | E H - - - — | 595 186
CA3096A| E - | - - - — | 595 186
CA3096C| E - - - — | — | 595 186
CA3097 E H - - - - 633 193
CA3098 | T S | E* H — | — | 8986 199
CA3099 | E H - - — — | 620 203
CA3100 | T S F H - — | 825 206
CA3102 | E H - - | - - | 611 120
CA3118 | T H - - - — | 532 210
CA3118A| T - - - - - 532 210
| CA3120._.|..E = =. 07 359
CA3121 E - - - - - 688 363~
CA3123 | E - | - - - | — | 631 367
CA3125 | E - | - - - — | e85 369
CA31268 | Q - | - - | =1 —1| 860 370
CA3127 E - -_ - - - 662 215
CA3128 | Q - — - — | — | 1161 372
CA3130 T S E* H - - 817 218
CA3130A| T S E* | — - - | 817 218
CA3130B| T S - - - | - | 817 218
CA3131 |EM - - - - — | 1157 373
CA3132 |EM | — - - - — | 11567 | 373
CA3134 | G | GM | GQM| — — | — | 1097 | 374
CA3135 | G Bl el B — | — | 1021 378

Data
Type Package Bulletin
Number Suffix File No, |
CA3136 | E - - - - —| 1158
CA3137 E - - - - -_— 970
CA3138 | G GH| — - - —| 1131
CA3138A | G - - - - -1 1131
CA3139 | E Q - - - - 905
CA3140 | T S E* H - - 957
CA3140A | T S E* - - - 957
CA3140B | T S - - - - 957
CA3141 E - - - - - 906
CA3142 |E | — = | —| 907
TR e - | - - [ = [ =
CA3144 |G| — | —| = | = | —| 1137
CA3146 [E| H| -] — | — | =] 532
CA3146A|E | — | =] = | — | —| 532
CA3151 |G| — | —| — | — | =] 1160
CA3153 |G| — | —=| = | = | —| 1142
CA3159 [G| — | —| — | — | —| 11386
cA3160 [T | s | E*| H | — | —| o976
CA3160A|( T | s | E*] — | — | —| 978
ca3160B|T| s | | — | — | =| o976
CA3161 E - - - - —| 1079
CA3162 | E - - - - -1 1080
CA3163 | G - - - - — | 1092
CA3164 | E - - - - — | 1139
CA3166 E - - - - -1 1110
CA3168 | E - - - - — | 1140
CA3170 | E - - - - — | 1129
CA3172 |G - - - -_ — | 1130
CA3183 E H - - - - 532
CA3183A | E - - - - - 532
CA3189 | E - -_ - - — | 1046
CA3221 G - - - - — | 1057
CA3240 |E* | E1§| — — - — | 1050
CA3240A |E* | E1§ | — - - — | 1050
CA3290 | T S E*| E1§ | — — | 1049
CA3290A | T S E* | E1§ | — — | 1049
CA3290B | T S - - - — | 1049
CA3401 E G H GH | — - 630
CA3600 |E - - - - - 619
CA3724 |G GH | — - - - 884
CA3725 |G GH | — - - — 884
CA6078A | T S H - - - 592
CA6741 T S - - - - 592

| Page |
383
386
228
228
390
230
230
230
242
359

g
393
395
210 -
210
399
402
408
244
244
244

256
258
410
262
412
415
417
420
210
210

422
427
265
265
274
274
274
280
282
287

287
289
289

mNo 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

package

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 — MOS/FET’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 TO-72 324 462
3N140 TO-72 285 438 40468A TO-72 323 463
3N141 TO-72 285 438 40559A TO-72 323 463
3N142 TO-72 286 441 40600 TO-72 333 464
3N143 TO-72 309 434 40601 TO-72 333 464
3N152 TO-72 314 442 40602 TO-72 333 464
3N153 TO-72 320 443 40603 TO-72 334 465
3N154 TO-72 335 444 40604 T10-72 334 465
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-72 464 468
3N205 TO-72 959 453 40822 TO-72 465 470
3N206 TO-72 959 453 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
Ceramic Package

14 and 16-lead versions

Dual-In-Line Plastic Package

8, 14, and 16-lead versions

Power Stud Plastic
Dual-In-Line Package

H1828

CA3134E only

EM Suffix
Modified 16-lead Dual-
In-Line Plastic Package

H1843

CA3134EM only

EM Suffix
Modified 16-lead Dual-
In-Line Plastic Package

H1827

CA3131EM, CA3132EM only

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

H1806

14 and 16-lead versions




Packages

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

14 and 16-lead versions

Q Suffix
Modified 16-lead
QuiIP

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 Suffix
Ceramic Flat Package

"H1383R1

14 -lead version

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

8-lead version

T Suffix
TO-5 Style Package
with Straight Leads

H1463

8, 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 Ge"‘,si's:a::;g"se Variable An';z::jf;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 CA358 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 $
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 CA555
CA239 Programmable Schmitt Trigger
CA339 CA3098
Consumer Circuits
BROADBAND AM/FM
(VIDEO)  |[coMmuNicATIONS| AUDIO FM IF TV RECEIVER MOS/FET’s
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 gﬁggg‘; gﬁgg;; 40600 aN211
CA3040 CA3075 CA810 CA3089 CA3139 CA3121 ’ 40601 3N212
CA3076 CA2002 CA3189 | gound IF CA3125 40602 3N213
MULTIPLEX CA3088 CA2004 Gain Blocks CA1190 CA3126 40603 40673
DECODERS CA3089 CA3131 CA3011 CA2111A CA3128 40604 40820
CA758 CA3123 CA3132 CA3012 CA3041 CA3151 40821
€1310 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 “CMOStype *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. .

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

GENERAL CONSIDERATIONS

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

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

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

TESTING PRECAUTIONS

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

MOUNTING

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

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

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

MOS FIELD-EFFECT TRANSISTORS

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

* MIL-38510A, paragraph 3.5.6.1(a), lead material.

'8



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.

Tips of soldering irons should be grounded.

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

w

*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 paths across the
relatively small insulating surfaces. In addition, proper
consideration must be given to the protection of these
devices from other harmful environments which could
conceivably adversely affect their proper performance.




Terms and Symbols

A
AAF

ApiFr
ACC

AFC
AFT
AGC
AMR

AoL
Ay

beg

BWqo

CMMR

COSS

Carp
CI'SS
&
En
eN

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
small-signal,.common-source,
forward transfer susceptance
(imaginary part of corresponding
admittance; see Yis!
small-signal, common-source,
input susceptance (imaginary
part of corresponding admittance;
see yis)

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

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

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

I/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

—

| Iceo

' ICE(OFF)
'p

L 'D(ON)
IDARK
IpF
'bbo

Ips

IGassF
lgssr

Gg1ssr
1G2ssR

leT

Iy
lig
liBC
o
a||0

alg/aT
"Lim
IMTR
N

'N

o
10(DIFF)

loo

dc supply current

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 (bias) drain current
(dual-gate types)

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

forward current

channel (input) gate lead
current

channel (input) gate reverse
current

gate terminal current (single-
gate types)

gate-No.1 terminal current
dual-gate types

gate-No. 2 terminal current
dual-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
|/F noise current

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

output current

differential output current
(sink)

output offset current

output leakage current, low

"ds(off)
"ds{on)

Ras
Ro
Ry
o
Toss

R
T
liss

R;

Ron

“Ron

sTG
t

v—
VaBC
BB

Vge

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 (kpy = k/kp)

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.

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

slew rate

ambient temperature

delay time

differential recovery time

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(BRICBO
V(BRICES
V(BRIDI

ViBRIR
V(BRIEBO

V(BRIGSSF
V(BRIG1SSF
V(BR)G2SSF
V(BRIGSSR
V(BR)G2SSR

VeBo
Vee

VvCco

Vceo
VCEO(sus)

Veio
Vep

Ve
aVg/aT

VGH
Vau
VS
VgslOff)
Vgis

Vg15(Off)

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 voitage
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 volitage,
high level

channel gate input voltage,
low level

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

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

Vaas
Vst(off)
M

ViLim)
ICR

ViL
M
Vio
|V|0|

AV /AT

av,g/aT
av)glavt
v, g/avT

aVIO

Vi(Lim)
anee
VN

Vv
Y9 jov-
avg/av*
Vol(rms)

A\/O
\Y
Op-p
Volaf)
VoL

Voo
Vo

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 voltage
swing

output voltage temperature
coefficient

output voltage swing
recovered af voltage

output voltage, low level;

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

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

Iyl

<y

rs

(=g

Terms and Symbols

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

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

angle of reverse trans-
admittance, common-source
circuit

input impedance

output impedance

zener impedance

phase angle

phase margin

efficiency

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

. RCA RCA RCA

Industry Replacement Industry Replacement Industry Replacement
Type Type Type Type Type Type
AD101AH CA101AT HA2-2720 CA3078E LM201AP CA201AG,CA201AE
AD101AN CA101AG,CA101AE ITT1352N CA1352E LM201AT CA201AT
AD201AH CA201AT ITT3064C CA3084T LM201AV CA201AG, CA201AE
AD201AN CA201AG,CA201AE ITT3064N CA3084E LM201D CA201G
AD301AH CA301AT ITT3065N CA3065E LM201F CA201G
AD301AN CA301AG,CA301AE L4001M9 ' 2N5756 LM201H CA201T
AD741H CA741T LM100 CA3085E LM201J CA201G
AD741N CA741G,CAT41E LM101AD CA101AG LM201N CA201G, CA201E
AD741CH CA741CT LM101ADE CA101AG LM201N-14 CA201G,CA201E
AD741CN CA741CG,CA741CE LM101AF CA101AG LM201T CA201T
AD2020 CA3162E LM101AH CA101AT LM207D CA207G
AMLM101AD CA101AG LM101AJ CA101AG LM207F CA207G
AMLM101AH CA101AT LM101AJG CA101AG LM207H CA207T
AMLM101H CA101T LM101AL CA101AT LM207J CA207G
AMLM107D CA107G LM101AN CA101AG,CA101AE LM207N CA207G, CA207E
AMLM107H CA107T LM101AP CA101AG, CA101AE Lm207T CA207T
AMLM111D CA111G LM101AT CA101AT LM211D CA211G
AMLM111H CAINMT LM101D CA101G LM211H CA211T
AMLM201AD CA201AG LM101F CA101G LM211N CA211G, CA211E
AMLM201AH CA201AT LM101H CA101T LM211T CA211T
AMLM201D CA201G LM101J CA101G LM224A CA224G,CA224E
AMLM201H CA201T LM101N CA101G, CA101E LM224D CA224G
AMLM207D CA207G LM101T CA101T LM224F CA224G
AMLM207H CA207T LM107D CA107G LM224N CA224G,CA224E
AMLM211D CA2111G LM107DE . CA107G LM224T CA224G
AMLM211H CA2111T LM107F CA107G LM239AD CA239AG
AMLMB301AD CA301AG LM107H CA107T LM239AF CA239AG
AMLMB301AH CA301AT LM111JG CA111G LM239AJ - CA239AG
AMLM301H CA301T LM107N CA107G, CA107E LM239AN CA239AG, CA239AE
AMLM307D CA307G LM111P CA111G, CA111E LM239A : CA239G, CA239E
AMLM307H CA307T LM107T CA107T LM239D CA239G
AMLM311D CA311G LM111D CA111G LM239F CA238G
AMLM311H CASNT LM111H CA11T LM239J CA238G

AM723HC CA723CT LM111L CA111T LM239N LM239G, CA239E
AM723HM CA723T LM111N CA111G, CAT11E LM258AH CA258AT
AM741DC CA741CG LM11T CA11MT LM258AN CA258AG, CA258AE
AM741DM CA741G m111v CA111G,CAT11E LM258AT CA258AT
AM741HC CA741CT LM124D CA124G LM258AJ CA258AG
AM741HM CA741T LM124F CA124G LM258JG CA258G

AM747DC . CA747CG LM124J CA124G LM258H CA258T

AM747DM CA747G LM124N CA124G, CA124E LM258L CA258T

AM747HC CA747CT LM138AD CA139AG LM258N CA258G, CA258E
AM747HM CA74TT LM139AF CA139AG LM258P CA258G, CA258E
AM748DC CA748CG LM139AJ CA139AG LM258T CA258T

AM748HC CAT748CT LM139AN CA139AG, CA139AE LM301AD CA301AG
AM748DM CA748G LM13%A CA139G,CA139E LM301AH CA301AT

AM1458H CA1458T LM139D CA139G LM301AF CA301AG
AM1558H CA1558T LM139F CA139G LM301AJ : CA301AG
DH3724CN CA3724G LM139J CA139G LM301AJG CA301AG
DH3725CN CA3725F LM139N CA139G, CA139E LM301AL CA301AT

FPQ3724 CA3724G LM158AH CA158AT LM301AN CA301AG, CA301AE
FPQ3725 CA3725G LM158AN CA158AG, CA158AE LM301AP CA301AG, CA301AE
HA1-2111-2 CA111G LM158AT CA158AT LM301AT CA301AT
HA1-2211-4 CA211G LM158JG CA158G LM301AV CA301AG, CA301AE
HA1-2311-5 CA311G LM158L CA158T LM301T CA301T

HA1-2630 CA3020 LM158N CA158G, CA158E LM307DE CA307G

HA1-2650 CA1558G, CA1558E LM158P CA158G, CA158E LM307D CA307G

HA1-2655 CA1458G, CA1458E LM158T CA158T LM307F CA307G

HA1-2720 CA6078 LM201AD CA201AG LM307H CA307T
HA2-2111-2 CA111T LM201AF CA201G LM307N CA307G, CA307E
HA2-2111-4 CA211T LM201AH CA201AT LM307T CA307T
HA2-2311-56 CA3NT LM201AJ CA201AG LM311D CA311G

HA2-2520 CA3100T LM201AJG CA201AG LM311F CA311G

HA2-2650 CA1558T LM201AL CA201AT LM311H CA3NT

HA2-2655 CA1458T LM201AN CA201AG, CA201AE LM311JG CA311G
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Industry
Type

LM311L
LM311N
LM311N-14
LM311P
LM31T

LM318H
LM324AD
LM324AN
LM324D
LM324F

LM324J
LM324N
LM339AD
LM339AF
LM339AJ

LM339AN
LM339A
LM339D
LM339F
LM339J

LM339N

LM358AH
LM358AN
LM358AT
LM358JG

LM358H
LM358L
LM358N
LM358P
LM358T

LM383N
LM555CH
LM555CN

LM723CD
LM723CH
LM723CN
LM723D
LM723H

LM723N
LM741CH
LM741CJ
LM741CN
LM741H

LM741N
LM746N
LM747CD
LM747CH
LM747CJ

LM747CN
LM747D
LM747H
LM747J
LM748CH

LM748CJ
LM748CN
LM748H
LM748J
LM1310N

LM1391N
LM1394N
LM1458H
LM1458J

LM1458N

RCA
Replacement
Type

CA3MT

CA311G, CA311E
CA311G,CA31ME
CA311G, CA311E
CA31T

CA3130T

CA324AG
CA324AG, CA324AF
CA324G

CA324G

CA324G
CA324G, CA324E
CA339AG
CA339AG
CA339AG

CA339AG, CA339AE
CAB339G, CA339E
CA339G

CA339G

CA338G

CA339G, CA339E
CA358AT

CA358AG, CA358AE
CA358AT

CA358G

CA358

CA358T

CA358G, CA358E
CA358G, CA358E
CA358T

CA3290E

CA555CT

CA555CG, CA555CE
CAB55T

CAB555G, CAS55E

CA723CE
CAT723CT
CAT723CE
CA723E
CA723T

CA723E

CA741CT

CA741CG

CA741CG, CA741CE
CA741T

CA741G, CA741E
CA3072
CA747CG
CAT747CT
CA747CG
CAT747CG, CA747CE
CA747G

CA747TT

CA747G

CA748CT

CA748CG
CAT748CG, CA748CE
CA748T

CA748G

CA1310E

CA1391E
CA1384E
CA1458T
CA1458G
CA1458G, CA1458E

Industry
Type

LM1558H
LM1558J
LM1558N
LM1800N
LM1820N

LM1845N
LM2111N
LM2901N
LM2904N
LM2904P

LM3011H
LM3018H
LM3018AH
LM3019H
LM3026H

LM3028AH
LM30288
LM3039H
LM3045D
LM3046N

LM3053H
LM3054N
LM3064H
LM3064N
LM3065N

LM3066N
LM3067N
LM3070N
LM3071N
LM3075N

LM3086N
LM308SN
LM3126N
LM3146AN
LM3401N

MC1310P
MC1352P

‘MC1357P

MC1357PQ
MC1358P

MC1364G
MC1364P
MC1370P
MC1371P
MC1375P

MC1389P
MC1391P
MC1394P
MC1398P
MC1455G

MC1455P1
MGC1455U
MC1458)G
MC1458G
MC1458L

MC1458P
MC1458P1
MC1458T
MC1541L
MC1555G

MC1555P1
MC1565U
MC1558JG
MC1558G
MC1558L

RCA
Replacement
Type

CA1558T

CA1558G

CA1558G, CA1558E
CA758E

CA3123E

CA3120E
CA2111AE
CA339G
CA2904G
CA2904G

CA3011
CA3018
CA3018A
CA3019
CA3026

CA3028A
CA3028B
CA3039
CA3045
CA3046

CA3086

CA3089E, CA3189E
CA3126E
CA3146AE
CA3401G, CA3401E

CA1310E
CA1352E
CA2111AE
CA2111AQ
CA3085

CA3084T
CA3084E
CA3070
CA3071
CA3075

CA3089E, CA3189E
CA1391E
CA1394E
CA1398E
CAS555CT

CA555CG, CA555CE
CAB55CG
CA1458G
CA1458T
CA1458T

CA1458G, CA1458E
CA1458G, CA1458E
CA1458T

CA1541D

CA555T

CA555CG, CAS55CE
CA555G

CA1558T

CA1558T

CA1558T

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

MLM307P1

MLM307U
MLM311G
MLM311P1
MLM311U
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
CA7A1T

CA741G

CA741G

CA747CT

CA747CG

CA747T

CA747G

CA748CT

CA748CG, CA748CE

CA748CG
CA748T
CA748G
CA3046
CA3086

CA3401G
CA3401E
CA101AT
CA101AG
CA101T

CA101G
CAIIT
CA111G
CA124G
CA139AG

CA158G, CA158E
CA158G
CA201AT

CA201AG, CA201AE
CA201AG

CA207T

CA207G

CA211T

CA224G, CA224E
CA239AG
CA239AG, CA239AE

CA239G
CA239G, CA239E
CA258T

CA258G
CA301AG

CA301AT

CA301AG, CA301AE
CA301AG

CA307T

CA307G, CA307E

CA307G
CA3NT
CA311G, CA311E

CA311G
CA324G, CA324E
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Industry
Type

MLM324P1
MLM339AL
MLMB339AP
MLM339L
MLM339P

MLM358G
MLM358P1
MLM358U
MPQ3724
MPQ3725

NE555JG
NE555P
NES55L
NES55T
NES55V

PM741J
PM741CJ
PM741Y
PM741CY
PM747K

PM747CK
PM747Y
PM747CY
Q273725
RC555DE

RC555NB
RC555T

RC1458DE

RC1458NB
RC1458T
RC3401DB
RC741DB
RC741DC

RC741DE
RC741NB
RC741T

RC747DC
RC747DB

RC747T
RM555DE
RMS555T
RM723T
RM741DC

RM741DE
RM741T
RM747DC
RM747T
RM1558DE

RM1558T
SE5550G
SES555L
SES555N
SE555P

SES55T
SE9300
SES301
SE9302
SE9303

SE9304
SFC2101A
SFC2107M
SFC211M
SFC2201A

14

RCA
Replacement
Type

CA324G

CA339AG
CA339AG, CA339AE
CA339G

CA339G, CA339E

CA358T

CA358G, CA358E
CA358G
CA3724G
CA3725G

CA555CG
CA555CG,CAS555CE
CAS55T

CAS55CT
CA555CG, CAS55CE

CA741T
CA741CT
CA741G
CA741CG
CA74TT

CA747CT
CA747G

CA747CG
CA3725G
CA555CG

CA555CG, CAS55CE
CA555CT
CA723CE

CA723CT
CA1458G

CA1458G, CA1458E
CA1458T

CA3401G, CA3401E
CA741CG,CA741CE
CA741CG

CA741CG

CA741CG, CA741CE
CA741T

CA747CG

CA747CG, CA747CE

CA747T
CAS555G
CAS55T
CA723T
CA741G

CA741G
CA741T
CA747G
CA747T
CA1558G

CA1558T
CAS555G

CAS555T
CAS555G, CAS55E
CAS555G, CAS555E

CAS555T
RCA120
RCA121
RCA122
2N6384

2N6385
CA101AT
CA107T
CAINT
CA201AT

Industry
Type

SFC2207
SFC2211
SFC2301A
SFC2301ADC
SFC2307

SFC2311
SFC2741C
SFC2741M
SFC2748DC
SFC2748C

SG101AD
$G101D
SG107D
S$G111D
SG111M

SGUIT
SG201AD
SG201AM
SG201N
SG201M

SG207D
SG207N
SG207T
SG211D
SG211M

SG211T
SG301AM
SG301AT
SG301N
SG301T

SG307D
SG307N
SG307T
SG311D
SG311M

SG311T
SG723CN
SG723CT
SG723T
SG741CD

SG741CM
SG741CN
SG741CT
SG741D
SG741T

SG747CD
SG747CN
SG747CT
SG747D
SG747T

SG748CM
SG748CN
SG748CT
SG748T

SG1458M

SG1458T
SG1558T
SG3018T
SG3018AT
SG3058J

SG3059J
SG3079J
SG3081N
SG3081J
SG3082N

RCA
Replacement
Type

CA207T
CA211T
CA301AT
CA301AE
CA307T

CA311T
CA741CT
CA741T
CA748CE
CA748CT

CA101AG
CA101G

CA107G

CA111G
CA111G, CA111E

CAIT
CA201AG
CA201AG
CA201G, CA201E
CA201G, CA201E

CA207G
CA207G, CA207E
CA207T
CA211G
CA211G, CA211E

CA211T

CA301AG, CA301AE
CA301AT

CA301G, CA301E
CA301T

CA307G
CA307G, CA307E
CA307T
CA311G
CA311G, CAS1IE

CA311T
CA723CE
CA723CT
CA723T
CA741CG

CA741CG
CA741CG,CA741CE
CA741CT

CA741G

CA741T

CA747CG

CA747CG, CA747CE
CA747CT

CA747G

CA747T

CA748CG
CA748CG, CA748CE
CA748CT

CA748T

CA1458G, CA1458E

CA1458T
CA1558T
CA3018

CA3018A
CA3058D

CA3059D
CA3079D
CA3081E
CA3081F
CA3082E

Industry
Type

S$G3082J
$G3083J
SG3401N
SN52101AJ
SN52101AL

SN52101AN
SN52101AP
SN52107L
SN52107P
SN52111L

SN5211P

SN52555L
SN52555P
SN52558L
SN52558P

SN52723N
SN52723L
SN52741J
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
SN72741N

SN72741P
SN72747J
SN72747L
SN72747N
SN72748J

SN72748L
SN72748N
SN72748P
SN76115N
SN76116N

SN76242N
SN76243AN
SN76264N
SN76266N
SN76267N

SN76298N
SN76564N
SN76565N
SN76635N
SN76650N

RCA
Replacement
Type

CA3082F
CAS083F
CA3401G, CA3401E
CA101AG
CA101AT

CA101AG
CA101AG, CA101AE
CA107T

CA107G, CA107E
CAINT

CA111G, CA111E
CAB55T

CAB555G, CAS55E
CA1558T

CA1558G, CA1558E

CAT723E

CA723T

CA741CG

CA741CT
CA741CG,CA741CE

CA741CG, CA741CE
CA747T

CA747G, CAT47E
CA748G

CA748T

CA748G,CA748E
CA748G, CA748E
CA301AG

CA301AT
CA301AG,CA301AE

CA301AG
CA307T
CA307G,CA307E
CA307G, CA307E
CASNT

CA311G, CA311E
CAS555CT

CA555CG, CA555CE
CA1458T

CA1458G, CA1458E

CA723CE
CA723CT
CA741CG
CA741CT
CA741CG,CA741CE

CA741CG, CA741CE
CA747CG
CAT747CT
CA747CG, CA747CE
CA748CG

CA748CT
CA748CG,CA748CE
CA748CG, CA748CE
CA1310E

CAT758E

CA3070
CA3071
CA3072
CA3066
CA3067

CA1398E
CA3064

CAB064E
CA3123E
CA1352E




Industry
Type

SN76666N
SN76675N
SN76676P
SN76688N
SP3724

SP3725
SSS101AJ
SSS101AP
SSS107J
§8S107P

SSS201AJ
SSS201AP
$85207J

SSS301AJ
SSS301AP

$88741CJ

TBAB10AS

TDA2002V
TDA2002H
TBB0747
TBB0748
TBB07488

TBB1458B
TBC0747
TCA270
TDA3081N
TDA3082N

TDA3083N
TDB0723
TDB0723A
TDCO0723
U5B7741312

U5B7741383
U5B7748312
U5B7748383
U5R7723312
U5SR7723383

UBA7723393
U9T7758383
U9T7741383
ULN2111A
ULN2111IN

ULN2114A
ULN2124A
ULN2125A
ULN2127A
ULN2128A

ULN2137A
ULN2165A
ULN2210A
ULN2212B
ULN2262A

ULN2264A
ULN2266A
ULN2267A
ULN2269A
ULN2289A

RCA
Replacement
Type

CA3065

CA3075

CA3078

CA3089E, CA3189E
CA3724G

CA3725G

CA101AT
CA101AG, CA101AE
CA107T

CA107G, CA107E

CA201AT
CA201AG, CA201AE
CA207T

CA301AT
CA301AG, CA301AE

CA741CT
CA1458T
CA1558T
CA810Q
CA810QM

CA2002
CA2002M

CA748CE

CA1458E
CA747T
CA270
CA3081
CA3082

CA3083
CA723CT
CA723CE
CA723T
CA741T

CA741CT
CA748T
CA748CT
CA723T
CA723CT

CA723CG, CA723CE
CA1458G

CA741CG, CA741CE
CA2111AE
CA2111AQ

CA3072
CA3070
CA3120E
CA3071
CA3075

CA3123E
CA3085
CA1310E
CA3012
CA3126Q

CA3084

CA3066

CA3067

CA3121E

CA3089E, CA3189E

CA1398E
CA758E
CA101AT
CA101AG
CA101G

Cross-Reference Directory for Linear Integrated Circuits

Industry
Type

WA101H
WA107H
pA111H
WA111R
WA201AD

uA201AH
uA201D
WA201H
wA207TH
pA301AD

WA301AH

pA31TH

WA311R
WA31T

WAS55HC
WAS55HM
uAS55TC

WA720PC
WA723CA
WA723CK

uA723DM
WAT23HC
WAT23HM
WAT23K

WAT23MN

WAT23ML
uAT23PC
WAT41CJG
HATAICJ
WAT41CN

WAT41CL
WAT41CP
WATAICT
WAT41DC
WATA1DM

UAT4THC
WAT4THM
UAT4IMIG
WAT4IMY
HAT41ML

uA7T41MN
UAT41MP

HAT47CA

WAT47CJ
WATATCK
WATATCL
WAT4TCN
AT47DC

WATATDM
ATATHC
HATATHM
HATATMJ
WAT4TML

WAT4TMN
WATATPC
HATATA
WATATK
WAT48CJG

RCA
Replacement

Type

CA101T
CA107T
CA111T
CA111G
CA201AG

CA201AT

CA301AG
CA301AT

CA307T

CA307G, CA307E
CA301AG, CA301AE
CAINT

CA311G
CA311G, CA311E
CAS555CT

CAS55T
CAS555CG, CAS55CE

CA3123E
CA723CE
CA723CT
CA723CT
CA723CE

CA723E
CA723CT
CA723T
CA723T
CAT723E

CA723T

CAT723CE

CA741CG
CA741CG
CA741CG,CA741CE

CA741T

CA741CG, CA741CE
CAT741CT

CA741G

CA741G

CA741CT
CA741T
CA741G
CA741G
CA741T

CAT741G,CAT41E
CA741G, CAT41E
CA741G, CA741E
CA3072
CA747CE

CA747CG
CA747CT
CA747CT
CA747CG, CA747CE
CA747CG

CA747G
CA747CT
CA747T
CA747G
CA74TT

CA747G, CA747E
CA747G, CA747E
CA747E
CA74TT
CA748G

Industry
Type

uAT48CJ
A748CL
pAT48CN
WA47BCP
uA748CT

uA748DC
pA748DM
HAT4BHC
WAT48HM
WAT48MJG

HAT4BMJ
HATABML
WATABMN
HAT4BMP
WAT748T

WAT48TC
WAT58PC
uA780PC
uA781PC
WA787PC

WA1301T
uA1394T
WA1458HC
uA1458R1
uA1458HC

uA1558HM
A3018HM
#A3018AHM
WA3019HM
HA3026HM

WA3036HM
A3039HM
uA3045DM
uA3048DC
WA3084HC

A3084PC
A3085PC
uA3086PC
A3075PC
wA3086DC

WA3089E
uA3401P
WPC151A
WPC151C
WPC157A

uPC157C
uPC251A
uPC251C
HPC301AC
uPC311C

uPC324C
uPC339C
uPC741C
uPC1458C

RCA
Replacement
Type

CA748CG
CA748T
CA748G,CA748E

. CA748G,CA748E

CA748CT

CAT748CG
CA748G, CA748E
CA748CT
CA748T

CA748G

CA748G
CA748T
CA748G,CA748E
CAT748G, CA748E
CA748T

CA748CG, CA748CE
CAT758E

CA3070

CA3071

CA3126Q

CA1391E
CA1394E
CA1458T

CA1458G

CA1458G, CA1458E
CA1558T

CA3018

CA3018A

CA3019
CA3028

CA3038
CA3039
CA3045
CA3048
CA3084T

CA3064E
CA3085
CA30688
CA3075
CA3086F

CA3089E, CA3189E
CA3401G, CA3401E
CA741CT

CA741CG, CA741CE
CA301AT

CA301AG, CA301AE
CA747CT

CA1458G, CA1458E
CA301AG, CA301AE
CA311G, CA311E

CA324G, CA324E
CA338G, CA33SE
CA741CG, CA741CE
CA1458G, CA1458E

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 performance.

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 T = 250C

DC SUPPLY VOLTAGE (between V* and V= terminals):

CA101, CA101A, CA201, CA201A.
CA301A

DC INPUT VOLTAGE
(For supply voltage less than £ 15 V, the

Input Voltage rating is equal to the DC Supply Voltage)

DIFFERENTIAL INPUT VOLTAGE
QOUTPUT SHORT-CIRCUIT DURATION
DEVICE DISSIPATION:
UptoTp =75°C .
Above T = 75°C. .
AMBIENT TEMPERATURE RANGE:
Operating —
CA101, CA101A
CA201A .
CA201, CA301A
Storage (All types) -
LEAD TEMPERATURE (During Solderlng)
At a distance 1/16" * 1/32"* (1.59 £ 0,79 mm)

44 v

36 v

+15 v

. +30 v
. Indefinite*®

500 mwW

_derate linearly at 6.67 mW/°C

—55 to +125 °C
—251t0 +85 °C

Oto+70 °C
—65 to +150 °C

from case for 10 seconds max. +265 °C
* AtTAS 70°C and T < 125°C (CA101);
TaA < 759C and Tg < 125°C (CA101A, CA201A);
Ta S<55°Cand To < 70°C (CA201, CA301A).
PHASE
a‘g??E??‘JgE{‘ GP @ Zgasvstusmcu 5
7
vi© Qe Qs
INV
@weor
MG
vo
—®
RI2 R
Ll AAA——e E [ 75k0
s200
OFFSET RI3
NuLL 1204 |° | a2
Q6 Qo Qn
R6 7
e P fora
[-l1g
CAIQl, CAIOIA
CA201, CA201A
casoia o8 .
2R8
:; 63080
R3
10k0 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 &
simulated inductors

\
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 ©FHAsE
OFFSET NULL COMPENSATION
INV. N
inpyt @ = OV
NON -INV. y c
wput & ®output
-@— OFFSET
v ® Ntk
TOP VIEW

92¢5-23999

b — Plastic package for CA301A

G-Suffix
E-Suffix

Fig.2 — Functional diagrams.




ELECTRICAL CHARACTERISTICS

CA101, CA201, CA301 Types

TEST CONDITIONS* LIMITS LIMITS
o +
CHARACTERISTICS | Supply Voltage (V=) CA101 CA201 UNITS gﬁ;g}ﬁ CA301A  |UNITS
=5t015V
Min.|Typ. | Max.|Min. | Typ. | Max. Min. | Typ.| Max.|Min. | Typ.|Max.
Input Offset Voltage | TA=25°C | Rg<10kQ| — | 1 5 | - 2 175 - -l -{-=-1-1-
VIio Rs<50kQ| — - -1 -1- - 10712 | -]21]75
Re<ioke| — | =611 <Jwo| ™ [T -1 -1=[-1-1™
RSB0k — [ = | = | = | = | = 1 =] 3[=[=1]10
Average Temperature Rg<10kQ | - | 6 - | - 10| - - -1 - 1- - | -
Coefficient of Input Rs<50Q2 | — | 3 N 6 — | uvoc| = - =1=1=1="1nvrc
Offset Voltage aV|o =T =1=17=71= — 311 |-16130
Average Temperature | —55°C to +25°C - -1 -1-1-1- - 00202 - | - | -
Coefficient of Input 0°C to +25°C N - | - - - - - | — |- [0.02]0.6
) - 0
Offset Current +250C to +70°C JE o o e e G e -| -] - {0.01/03 nAsSe
@llo ™50 0 +1259C | - | = | - |- | - | - — Jooor |- | = | -
Input Offset Current Ta=00C - | - - | = | 150|750 - -l -1-1-1-
TA=25°C - [40 | 200| — | 100 |500 - | 15]10 |- | 3 |50
llo | Ta=70°C - | -1 -1- |50 [400 - -]1-1-1-1-
A 0 400} o nA
Ta=1250C — 10 ]200|- [ - | - - -1-1-1-1-
- | - - | - - - - -l20|- | -1|70
TA=-550C — {100{500 |- | - | — -l -l-1-1-1]-
Input Bias Current Ta=-55°C — l0.28] 15| — - | - - -l-1-1-1-
TA=0°C — = 1="1T= Tlo32] 2 — T =1=-1=-1=71-
lig |—AT0 uA uA
Tpa=25°C - |0.121 05 [ - [0.25(1.5 — 10.030.075] — |0.07(0.25
- | - — ~ -1 - - - |01 |- | — |03
Supply Current Ta=250C | Vi=15V | — | — -{-1-1-= - -] - |- (18] 3
1* vi=20v | - |18 3 |- (183 | mA | - {183 |- |- |- | mA
Ta=1259C V=20V - 112125} — - - - 12125 | — - -
Open-Loop Differen-| To=25°C V*=15V 50 160 20 1150 50 | 160 25 |160
tial Voltage Gain Vo=t10V R =>2kQ) - - - -
N o L . V/mv V/mv
oLl VISV el - s | - | - 2% | - |- {15|-]-
Vo=*10V R =>2k2
Input Resistance Rj |Ta=25°C 03|08 — |01 ]04 | — M 1.5} 4| — |05 - MQ
Output Voltage =15V RL=10k§2 [+12[#14 | — [£12 [#14 | — M EREN B ED v
Swing VOPP lyt=15v R =2k |10|*13| — |t10|+13 | - £10 | 13| - |#10 |+13] -
Common-Mode Vi=15v 12| — - 12| - | - - - - |£f12| - | -
\Y \Y
Input-Voltage V=20V — | = — |- - | = t1s| — |- |- | = | =
Range VICR
Common-Mode Rg<10k2|{ 70 {90 | — {65 [90 | — - -1-|-1-1-
Rejection Ratio dB dB
CMRR Rg<BOKQ| — | - | - |- |- |- 80 |96 | — [70 |90 | -
Supply-Voltage Rg<10k2|[70 [90 [ — |70 [90 | — &8 — - === @
Rejection Ratio _ Rs<sok2| - |- | - |- |- |- 80 |96 |- |70 |90 |-
4 Characteristics applicable over operating temperature range {TA) as shown below, unless otherwise specified:
CA101, CA101A: =55 to +1250C; CA201A: —25 to +85°C; CA201, CA301A: 0 to 70°C
CA101 CA201 CA101A CA201A CA301A
Max. Vo ) 5 7.5 2 2 75 mv
Max. 1o 250¢C 200 500 10 10 50 nA
Min. AgL 50 20 50 50 25 V/mV
Ta Range —55to Oto —55to —25to 0t 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
gosppenansaass son T
SUPPLY VOLTAGE (v)—v ::i jog Espy & 1 IS
< T <
< < + <
t H H 1 H } 1
T [ ®
1 PR E = T iy
H O A K b T <)
i i dHH i = £ AR =
H asusgsapes. H T z H T Ty
H Rasss AR & S 3 111 T &
3 =8 THHT H 3 2, . 3
3 TEMP! - 3. bt
5 iR . o AMBIENT TE w 1z )
2 H i w . » i = .43 <
Y N 2 I} 4 j8s H
z b N H . 8 3¢ L "
Bt 5 3 5 o e H
T 2 2 : H
s H - Y HEiH
o1s. T = Y
Selite : S
o HHH T T H T s rititifo
-75 -50 -2% 25 50 s 100 ”2s 25 s 10 1 (L] 175 20 -25 25 %0 - T 100 125
AMBIENT TEMPERATURE (T4 )— *°C suppLY voLTAGE (viI—v AMBIENT TEMPERATURE (Ty)—°C
92¢5-24001 92¢5-24002 92cs-23986
Fig.3 — Input current ()0, 1)) vs. temperature. Fig.4 — Input bias current vs. supply voltage.

Fig. 5 — Input current (1,0, 11g) vs. temperature

(CA101A and CA201A only).

OPEN - LOOP DIFFERENTIAL VOLTAGE

GAIN (41— ¢B

MPERATY!

e (Ta)1125°C

[REN

SUPPLY CURRENT (I#%)—ma

Y
Hl

OUTPUT VOLTAGE SWING (Vopp)—V

10
SUPPLY VOLTAGE (v*)—v

[ 2

92¢s - 23983

Fig.6 — Voltage gain vs. supply voltage.

Type CA301A
SUPPLY VOLTAGE (vi1eisy f i
T i 111
3 N Hi H ehad
2 =l H
F 3 v
4 H IR R
° L
Zz
H T
-
: i i
2 i A Sasggmuss
5 (Ta)s70°C 4
3
e .
I T
5 . 1
e .
14 8
5 : T TH =
° v
i H
T $10 215 220 $25 £30 £35 140 $43
OUTPUT CURRENT (Io)—mA
azcs-23992

Fig. 9 — Output characteristics.

10 15 2
SUPPLY VOLTAGE (V) —v
92cs-23984

Fig.7 — Supply characteristics.
TYPICAL DYNAMIC CHARACTERISTICS
AND TEST CIRCUITS FOR TYPES
CA101A AND CA201A

Single-Pole Compensation

Cs +30 pF

92¢5-24009

Fig. 10 — Test circuit employing single-pole

INPUT (V) AND OUTPUT (Vg) VOLTAGE—V

Fig.8 — Output characteristics.

4 ii
mm:uv Y:uv:unun:
(Ta)e25°C
SUPPLY voums (v -lsvr

Yme m—,s

92¢5- 24010

SUPPLY VOLTAGE (V)15 v} I3
14 11 .. 94
11
T
Tt
HHH —:"‘ % THETH T
R\
H wan
as
3 i
+
5 3
a8 % ]
T = 38
aggsnavasnged]
K3 T 11
as I T
35 10 15 $20 125 430
OUTPUT CURRENT (Ig)—mA
92Cs-23987

Fig. 11 —Voltage follower (V}, Vo) pulse response.

compensation.
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Fig. 12 —Closed-loop output impedance vs. frequency.  Fig. 13 — Voltage gain and phase lag vs. frequency.
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Fig. 14 — Output voltage swing vs. frequency.




Two-Pole Compensation

CA101, CA201, CA301 Types

) R2
3
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FREQUENCY (11— n: s2cs-200m8 Fig. 16 — Test circuit employing two-pole s sacs-24016
. L ) compensation. :
Fig. 15 — Supply voltage rejection ratio vs. frequency. Fig. 17 —Voltage follower pulse response.
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Fig. 18 — Volitage gain and phase lag vs. frequency. Fig. 19 — Output voltage swing vs. frequency.
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Fig. 21 — Inverter pulse response.

CA101A AND CA201A

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

Feature Temp. Package
Max. V|o Max. ||0 Max. IlB Range (TA) (Suffix)
Type (mV) (nA) (nA) °c
CA107 3 20 100 —55t0+125 | G,S, T
CA207 3 20 100 —25t0+85% | G, S, T
CA307 10 70 300 Oto+704 |G,E ST

*Types CA207G, S,and T can be operated over the temperature range of —55 to +125°C, althoughethe
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 to +1 25°C, allgough the

published limits for certain electrical specifications apply only over the temp. range of 0 to 70 C.

a6
c2
2pF
"l
I it
c I RI2
i
300F 6200
a7 RI3
A28 pros o
VWA~
Qs 06 a0 Qi
RE R?
RS
-39 40ka 3010
$eson
>
v-

92cM-23983

Fig. 1 — Schematic diagram of CA107, CA207, and CA307.
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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

Applications:

® Long-interval integrators
® Timers

® Sample-and-hold circuits
® Summing amplifiers

® Multivibrators

ND— o ® ne
NV +
weur @ } Qv
NON-INV. (3)| TPUT
INPUT ®oureu
v-@— ®ne

TOP VIEW
92¢s- 2398

Functional diagram for plastic package.

NOTE: PIN 4 IS CONNECTED TO CASE

TOP VIEW 9205-23982

Functional diagram for TO-5 style packages.
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CA107, CA207, CA307 Types

Maximum Ratings, Absolute-Maximum Values at T 5 = 25°C:

DC SUPPLY VOLTAGE (Between V* and V= Terminals):

CA107, CA207
CA307 A
DC INPUT VOLTAGE .

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

to the supply voltage)
DIFFERENTIAL INPUT VOLTAGE .
OUTPUT SHORT-CIRCUIT DURATION*

DEVICE DISSIPATION UPTO Ty = 70°C .

Above Ty = 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. .

44
36
15

<< <

+30 v

Indefinite
500 mw
6.67 mW/°C

-55°C to +125°C
—25°C to +85°C4

0°c to +70°Ct
o

~65°C to +150°C

+265°C

N P o .
*For lvge CA307 continuous short circuit is allowed for Case Temperature to +70 C and ambient temperature

to +55 C.

“Types CA207G, S, and T can be operated over the temperature range of —55 to +125°C.almough the published

L . S
limits for certain electrical specifications apply only over the temperature range of —251t0 +85 C.

TTypes CA307G, E, S, and T can be operated over the temperature range of —55 to +125°C, although the pub-

lished limits for certain electrical 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. 8 — Open-loop differential voltage gain vs.
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CA107, CA207, CA307 Types

ELECTRICAL CHARACTERISTICS

TEST CONDITIONSA LIMITS
+) = CA107
Supply Voltage (Vi) CA307
CHARACTERISTIC | 5Vto 15V (CA307) CA207 UNITS
5V to 20V (CA107,CA207) | Min.| Typ.|Max.| Min.| Typ.| Max.
= © -— -_—
Input Offset Voltage, Ta=25"C, Rg<50kQ2 07| 2 2 |75 mV
Vio RS <50k - - 3} - - 10
Average Temperature
Coefficient of Input o
Offset Voltage, R e e Hvre
aVio
Input Offset Current, il M Rl il el IR nA
o Ta=25°C - {18l 10f-13 |50
Average Temperature
Coefficient of Input
Offset Current, See Note 1 — 10.01]0.1 — ]0.01}0.3 nA/°C
alo See Note 2 - 100202 | - |0.02|0.6
Input Bias Current, - - 100 | - | — ]300 nA
18 Ta=25°C - |3 |75 - |70 ]|280
= © = - - - -
Supply Current, Tpo=+125"C,Vi=20V 1.2]25 A
1* Ta=25°C,vi=20V,
(CA307 V=15 V) o B I e N
. | vi=1sv
Open-Loop Differential ~ . ) 25| - - 15| - —
Voltage Gain, Vo=%10V, R =2k V/mV
AoL VE=15V,Vg=£10V _ _
RL>2k, Tp=25°C 50 | 160 25 | 160
Input Remstanc;, Ta- 285°C 15| a _ 0s| 2 _ MO
: |
Output Voltage Swing, | vi=15YV, R=10kQ $12 |14 | — |12 |14 | — v
Vorp [ vi=15V,R| =2kQ 10|13 | - [t10 [213 | -
Input Voltage Range, V=20V, 4 [ R R
Vicr (CA307 vE=15V) 8 *12 v
Common-Mode
Rejection Ratio, Rg <50 kQ 80| 96 | — 70 | 90 | — dB
CMRR
Supply-Voltage
Rejection Ratio, Rg <50kQ 809 |- |70 |96 | - dB
PSRR

Note 1: For CA107, +25, to +125°C; For CA207, +25 to +85°C: For CA307, +25 to 70°C.

Note 2: For CA107, —55 to +25°C; For CA207, —25 to +25°C: For CA307, O to +25°C.

4 Characteristics applicable over operating (engperalure range as shown below unless otherwise specified.
CA107 — Tp = —551t0 +125°C
CA207 — Tp = 25 t0 +85°C
CA307 — T =010 70°C
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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

& Multivibrators

B Positive and negative peak detectors
W Crystal oscillators

B Zero-crossing detectors

8 Solenoid, relay, and lamp drivers

Features

® Single- or dual-supply operation
® Power consumption — 135 mW at 15 V
¥ Strobe capability
B Low input-offset current:
CA111, CA211 — 4 nA(typ.)
CA311 — 6 nAltyp.)
Differential input-voltage range — ¥30 V
B 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
lamps 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-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 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

6no (1) (®v+
INPUT (2) I (Doutpur
O (5) INPUT OFFSET
TOP VIEW
9zcs-21a73
Fi / diag for plastic k
v-
NOTE : PIN 4 IS CONNECTED TO CASE 92Cs-24379
Functional diagram for TO-5 style package.
Feature Max.Vig | Max. ljg: Max. I|g R Tem(r; \ Package
ange
Type (mV) (nA) (nA) g°c A (Suffix)
CA111 3 10 100 —55to0 +125 G,ST
CA211 3 10 100 —265t0 +854]  G,S,T
CA311 75 50 250 Oto+70t GEST
MAXIMUM RATINGS, Absolute Maximum Values at T = 25°c
DC SUPPLY VOLTAGE (b ' and V. terminals). .. .. ... c e eer e 36V
DCINPUT VOLTAGE® . . ottt ittt ittt i it i c e hsv
DIFFERENTIAL INPUTVOLTAGE . . .. it ittt et eeir ti i ta e e nes iov
OUTPUT TO NEGATIVE SUPPLY VOLTAGE (V; 4):
L0 B R 0 b L N 50 vV
L0 LAY
GROUND TO NEGATIVE SUPPLY VOLTAGE (V4 4). . ... ... ..ot e e 30V
OUTPUT SHORT-CIRCUITDURATION . . . i it ittt ettt i i et i e et a s 10s
DEVICE DISSIPATION: :
UPTO T A =25%C . o ot ettt ettt e e e e e e e 500 mW
Above Tp = 25°C ................................ derate linearly at 6.67 mW/ C
AMBIENT TEMPERATURE RANGE:
Operating:
(o7 Pt —55 to +125°C
o7 2 —25 to +85°CA
oy P 010 +70°C
Storage, all tYPeS . . . v i it e e e e e i e e e —65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 £1/32in. (1.59 £0.79 mm) o
fromcase for 10seconds max. . . . . .. ot it it i e e e +265 C

*This rating applies for ¥15 V supplies. The positive input-voltage limit is 30 V above the negative supply.
The negative input-voltage limit is equal to the negative supply voitage or 30 V below the positive supply.
The negative input-voltage limit is equal 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.
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CA111, CA211, CA311 Types

TYPICAL CHARACTERISTICS — ALL TYPES
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Fig. 1 — Response time for various input
overdrive voltages—positive input.
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ELECTRICAL CHARACTERISTICS

CA111, CA211, CA311 Types

TYPICAL CHARACTERISTICS — CA111,

TEST CONDITIONS LIMITS CA211 (CONT'D)
+ T3] AMBIENT TEMPERATURE (Ta)=25'
CHARACTERISTICS SUPPLY VOLTAGE (V') =15V Sﬁgﬂ CA311  |UNITS SUPPLY VOCTAGE (V2 1018V
UNLESS OTHERWISE SPECIFIED Tvp. [ Max.|Typr.| Max. ’.'.
° 2
Ul:lttn (:ff\s,et Ry <5k . Note 2 Ta=26C | 0.7 3 2 7.5 mv ;
292 Vio Note 1 - a]-Th H
g
Vy=-5mV, 15 =50mA o °
Tp= 0.75| 15 - -
(For CA311, V| <—10mV) A=25°C ]
v -
Saturation Voltage (v* 2>4.5v,v—=0, v <_-6mv, . §
IgINK S8 mA Note 1 023 04 | - | -
(For CA311,V) < -10mV) o
input Voltage +14 _ | +1a _ v - -cmFF;::urm. INPUT vouio:,(v;w—v 92cs-24309
Range, VPP Note 1 — - Fig. 10 — Input characteristcs.
Input Offset Ta= 25¢C 10 6 50 A
Current, IIO Note 2 Note 1 _ 20 _ 70 n 1 REFERRED TO SUPPLY VOLTAGES
Input Bias Ta=25°C | 60 | 100 | 100 250 A g v
Current, I8 Note 2 Note 1 _ 110 | = | 300 § wh
Positive Suppl w .
Coment 10 Ta=25%| 51| 6 [51] 75 | mA g wh-
Negative Suppl —26°, -
Cument 1= TA=26C 41| 5 |41| 5 | ma g
250 E o
Output Leakage V| =5mV, V, =>35 v Ta=25C [ o2 10 | = | = | na § I
Current (For CA311, V| = —-10mV) Note 1 o1 05 — — uA g .
Strobe On Current TA=25°C 3 - 3 - mA .3; v
] T H
Voltage Gain, A TA=25°C 200 - |200 - | VImV A;:?sur-::nnnnunz:s(n)s:'c ™ 9;;-1030
) Fig. 11 — Common-mode voltage range limits
i 100 mV Input St th
Response Time Py over:rli've vz'i"‘ a";; T A=25°c 200 - (200 - ns vs. ambient temperature.
AMBIENT URE (Tp)e25°C
SUPPLY VOLTAGE (V*)+30V "
HT 8
Note 1: Ambient temperature (T 5) over applicable operating temperature range as shown : H H
below. _;‘3 *323‘“ LR R+ kD
w V7-4+30V 4
CA111 CA211 CA311 § §=&§; clowe T t ?T
—55 to +125°C —25 to +85°C 0 to +70°C z Uk : } T
5 s
Note 2: The input offset characteristics given are the values required to drive the output to 3 assss! ”
within 1 V of either supply with a 1-mA load. These characteristics define an error T[g
band which takes into account the worst-case effects of voltage gain and input o i
impedance. The input offset voltage, input offset current, and input bias current h OIFFERENTIAL INPUT VOLTAGE (Voxol—mv
specifications apply for any supply voltage from a 5 V single supply up toa ¥15V srcsmres
dual supply. Fig. 12 — Transfer function.
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= aes 23338 T L+0)
£ ? - i 107 oo
N i q HT | s
8 ) SSasasagddsss S = s
5 : e
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Fig. 13 — Output saturation voltage vs.
output current.

AMBIENT TEMPERATURF (Ta)—°C

92¢5-24393

Fig. 14 — Supply current vs. ambient

temperature.
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Fig. 15 — Input and output leakage current
vs. ambient temperature.
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CA111, CA211, CA311 Types

TYPICAL CHARACTERISTICS — CA311

INPUT BIAS CURRENT (I118)—nA

AMBIENT I‘E”ERATW (Ta)e23°C
SUPPLY VOLTAGE (V¥)=I5V

- -5 CJ S 10 5
DIFFERENTIAL INPUT VOLTAGE (VIp)—V
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Fig. 19 — Input characteristics.
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CA124, CA224, CA324 Types
“E' Suffix Types: Standard Dual-In-Line

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 from 0 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-lead 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 T4 =259C

SUPPLY VOLTAGE o
DIFFERENTIAL INPUT VOLTAGE .
INPUT VOLTAGE . . . . .
INPUT CURRENT (v, <-0.3V)T

OUTPUT SHORT CIRCUIT TO GROUND
wvt<isvyr

DEVICE DISSIPATION:
Up to T =55°C
Above Ty =65°C

AMBIENT TEMPERATURE RANGE:
Operating .

Storage . . . . . . . . . . ..
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 £1/32 in. (1.569 £0.79 mm)

from case for 10 seconds max.

32VortieVv
+32v

—0.3V to+32V
50 mA

Continuous

P 750 mW
derate linearly at 6.67 mW/°C

—55 to +125°C
—65 to +150°C

+265°C

*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 the device.

1This 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

Plastic Package

"G" Suffix Types: Hermetic Gold-Chip

Dual-In-Line Plastic Package

Features:

® QOperation from single or dual supplies

B Unity-gain bandwidth . . . . . . 1 MHz (typ.)

B DCvoltage gain . . . . .. 100 dB (typ.)

® |nputbiascurrent . . . . .. .. 45 nA (typ.)

B Input offsetvoltage . . . . . . . 2mV (typ.)

B |nput offsetcurrent . . . . . . . 5 nA (typ.)
tor CA224, CA324

3nA (typ.) for CA124

® Replacement for industry types 124, 224, 324

Applications

B Summing amplifiers
® Multivibrators

® Oscillators

® Transducer amplifiers
® DC gain blocks

outpuT 1 (D (@ outPuT 4
INNEEUT ' ®_ A —@T‘»ffm a
POS
eyt 1 O r‘@ INBUT 4

v @ @ erouND

Weur 2 @ Weurs
NEG

meut 2 (O _®INNEPGUT 3
ouput 2 (7 {8 ouTPuT 3

92CS-24204
vt voltage level (or to ground for a large overdrive) for the time duration that an input is driven negative. TOP VIEW
Th {s transistor at?tlon IS‘"D! destructive and normal output states will re-establish when the input voltage, Fig. 1 — Functional diagram.
which was negative, again returns to a value greater than —0.3 V dc.
Fig. 2—Schematic diagram—one of four operational amplifiers.
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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
Tp =25°C
Input Offset Voltage, V|o Note 3 - 2 5 - 2 7 mV
Output Voltage Swing, Vopp R =2 k2 0 - |vt-15]o0 — [vt-15] v
Input Common-Mode +_ + +
Voltage Range, V|cR Note 2, V*=30 V 0 - |v'-15]0 — |fv*t—15
Input Offset Current, || l|+ -~ — 3 30 — 5 50 nA
Input Bias Current, ||g l|+ or I}, Note 1 - 45 150 - 45 250 nA
ViT=+1V,V|7=0V,
_ 20 40 — mA
Output Current (Source), Ig V*=15 v 20 40
Vit=0V,v,"=1V,v*=15 v |10 20 - 10 20 - mA
Output Current (Sink), Ig |+ !
ViT=0V,V|T=1V, 12 50 _
V=200 mV 12 50 — A
Large-Signal Voltage Gain, A R =2 kQV*=15Vv 94 100 - 88 100 - dB
(For large V5 swing)
Common-Mode Rejection Ratio, ;
CMRR DC 70 85 - 65 70 — dB
Power Supply Rejection Ratio, _ _
PSRR DC 65 100 65 100 dB
Amplifief-to~Amplifier f=1to 20 kHz (Input re- _ ~120 _ _ 120 _ dB
Coupling ferred)
Tp =-40 to +85°C (CA224),
Ta = —55 to +125°C
Tao=0to 70°C (CA324)
Input Offset Voltage, V|0 Note 3 - - 7 - - 9 mV
Temperature Coefficient of _ _ _ _ _ V/oC
Input Offset Voltage, *V g Rs 7 7 K
Input Offset Current, || Wt - - 100 - - 150 nA
Temperature Coefficient of _ _ _ _ 0
Input Offset Current, 1|5 10 10 PA/SC
Input Bias Current, l|g I|+ or |~ — — 300 — - 500 nA
Supply Current, I* Ry = On All Ampl. - 08 2 - 0.8 2 mA
Input Common-Mode vt=30V 0 B RVES! 0 S V2 Vv
Voltage Range, V|cRr
Large-Signal Voltage Gain, A R =>2 kQ V=15V 88 - - 83 - — dB
(For large V@ swing)
Output Voltage Swing:
Hiah-Lovel. V/ RL=2k§,V*=30 V 26 - - |26 - - v
‘gh-evel, YoH RL=10 K2 27 |8 | - |27 | 8 | -
Low-Level, Vo R =10k - 5 20 - 5 20 mV
Output Current: .
V|™=1Vpc.V| =0,
Source, 1o Vs s 0 |20] - [0]20]| - |m
V|~=1Vpc.V,*=0,
Sink, 1o Vs 5 |8 | - |s |8 | - |ma
Differential Input Voltage Note 2 - —- vt - - vt VJ

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

vt_15 V, but either or both inputs can go to +32 V without damage.

NOTE 3:

mode voltage range (0 V to V¥ — 15 V).

Vpo=14 VDC' Rg=0 & with V* from5 V to 30 V; and over the full input common-
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CA124, CA224, CA324 Types

TYPICAL CHARACTERISTICS CURVES
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Fig. 3—Input current vs. ambient temperature.
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Fig. 4—Supply current drain vs. supply voltage.
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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 Ta= 259C:

DC SUPPLY VOLTAGE
DC DIFFERENTIAL INPUT VOLTAGE
INPUT VOLTAGE

OUTPUT SHORT CIRCUIT TO GROUND*
(Single Supply)
DEVICE DISSIPATION:
Up to Tp = 55°C
Above Tp = 559C
AMBIENT TEMPERATURE RANGE:
Operating
Storage

INPUT CURRENT (V| < =03 V)*......ooiiiiiinns.

LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 = 1/32 in. (1.69 £ 0.79 mm)

from case for 10 seconds max.

* Inputs must not go more negative than —0.3 V.

36 Vorx18V
+36 V
-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

AShort circuits from the output to V* can cause excessive heating and eventual destruction.
The maximum output current independent of vtis approximately 20 mA.

+INPUT

=INPUT
®

Qs Qs

T0 2,3,4

OUTPUT

® ©

T0 2,3,4

/

T
COMPARATOR NO. |

92CM-24I50R1

Fig. 1 —Schematic diagram.
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“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
®  Common-mode input-voltage range to ground
®  Output voltage compatible with TTL, DTL,
ECL, MOS, and CMOS
= Differential input-voltage range equal to the
supply voltage
® Maximum input-offset voltage (V{g):
CA139A, CA239A, CA339A — 2 mV
CA139, CA239, CA339 — 5 mV
= Replacement for industry types 139, 239
339, 139A, 239A, and 339A

Applications:
®  Square-wave generators

® Time-delay generators

B Pulse generators

®  Multivibrators

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

= MOS clock timers

W/
outeuT 2 (D— @3 outPuT 3
ouTPUT | D— —@ ouTPuT 4
vt O —(2) GROUND
NEG. INPUT | (D—] +—(D POS. INPUT 4
POS. INPUT | (B)— —(0) NEG. INPUT 4
NEG. INPUT 2 (B)— —(S)Pos. INPUT 3
POS. INPUT 2 (D) (@) NEG. INPUT 3
TOP VIEW

92CS~24149

Fig. 2 —Functional diagram.

TYPICAL CHARACTERISTICS
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SUPPLY CURRENT (I*) —mA

30

20
SUPPLY VOLTAGE (V+)—V
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Fig. 3—-Supply current vs. supply voltage.




ELECTRICAL CHARACTERISTICS

CA139, CA239, CA339 Types

TYPICAL CHARACTERISTICS (Cont'd)

TEST CONDITIONS LIMITS COMMON-MODE INPUT RESISTANCE:(hye)ioda EFFET
vt=s5v CA139 CA139A ; s
CHARACTERISTIC UNITS ? 0l 55°¢
Unless otherwise ) H
indicated | Min{ Typ| Max. | Min.[Typ.| Max. © oofE awsieT TEMPERATUS Al
w 1
Input Offset 250c | — 2 5 _ 1 2 E a2 fove
Voltage (Vo) VREF = mv o
At Output Switch | 14y Re=0 _ _ _ _ 5 2
Point V=14V 877 Note ° 4 2
Differential Input Keepill inputs 20 V
Voltage (V|n) for V™ (If used), - | - 36 - | - 36 \Y ° ) 20 30 4
ID Notes 1, 2 SUPPLY VOLTAGE (Vh—V sacs-zarsam
Vl_ =1V, 0, Fig. 4—Input current vs. supply voltage.
Saturation Voltage |V *=0V, 25°C |~ |250| 500 | - 250 | 500 v
Vsat) IsINK < " F
4mA Note 1| — - 700 - - 700 1
[
c -Mod :
ommon-oce 26c o | - |vt-15]{0 |- |vt-1s g
Input Voltage Note 3 Note 110 V2 o T \Y s
Range (V|cRI ote - - o 5
> 5
Input Offset - e f-Js [ 2 [-Ta ] 2 [ i :
Current (1)) ! ! Note 1| — | — 100 | - |- 100 " :
I|+ or )™ o %
Input Bias Current | with Output 25°C |- %5 100 B % 100 A 2
I P n 5
te) nbinear Jnore 1|~ [~ [ 300 |- [- | 300 =
Range TIME (11— S
S C |+ R L = oo on a“ com- 92¢s~2418)
upply Current (I7) parators, Tp = 25°C - 0.8 2 - 08 2 mA Fig. 5—Response time for various input
overdrives—negative transition.
vit>y,
Vi~ =0, 250C | — 0.1 - - 0.1 - nA ?
Output Leakage Vo=5V .>7.'
Current vitzy, §
Vi7=0, [Note1|- |- 1 - |- 1 uA ¢
VO =30V > g
ViT21y, 19 =
Output Sink vit=o, M
Current Vo s+16V, 6 16 - 6 16 - mA é
Ta= 25°C 5
RL>15kQV*=15 V, 8
Voltage Gai L ’ - _ -
oltage Gain (Ag ) Tp = 250C 200 50 |200 VimVv ® % e "”_’.
20824154
;/I .= T-(/L Lowf Fig. 6—Response time for various input
L;rege Signa-II_. +‘:’.‘4;1%},V25F=~50 v, |- |00 _ - |a0o _ ns overdrives—positive transition.
sponse Time RL =5.1kL, Tor -t [TF
Tp = 259C i oot I
) VRL=5V, 3w
e Figs. Ta = 25°C g
g 1w 0
Note 1:  Ambient Temperature (T 5 ) applicable over operating temperature range as shown below. ff_' 3 o
CA139 opy | CA239 ony | CA339 o H B2
CA139A (-55 to +125°C) CA239A (—25 10 +85°C) CA339A (0 to +70°C) % o “"t‘
Note 2: The comparator will provide a proper output state even if the positive swing of the inputs exceeds ’é N ”"\9\‘
the power supply voltage level, if the other input remains within the common-mode voltage range. § 2 vM
The low input voltage state must not be less than —0.3 V {or 0.3 V below the magnitude of the 1072 R l — - - )
negative power supply, if used). * . m‘, R"::" (Tg)—mb ° °
Note 3: The upper end of the common-mode voltage range is (V*) — 15 V, but either or both inputs can ouTRUT st € o

go to +30 V without damage.

92¢5-24155

Fig. 7—0utput saturation voltage vs. output sink
current. ’
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CAI39, CA239, CA339

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS LIMITS
vt=5v CA239, CA339 | CA239A,CA339A |
CHARACTERISTIC UNITS|
Unless otherwise
indicated Min.| Typ.] Max. | Min.| Typ.] Max.
Inbut Ofset woc |- |2 | 5 [-]1] 2
Voltage (Vo) VREF = ) "
At Output Switch _ :
Point V= 1.4V 14V,Rg=0|Note 1| — | — 9 - |- 4
. . Keep all inputs =0
D\'/f:'l’t"’":':'\'/'"';”‘ ViorV™(lfused), |~ |- | 3 |- |-] 3 | v
ag¢ tVip Notes 1,2
ViT=1YV, o
Saturation Voltage |V,*=0V, 25°C | - |250 | 500 | - 1250 500
(Vgy) ISINK < mv
sat SINK Note1] — |- | 700 [ - |- | 700
4 mA :
Common-Mode 259c [0 |- |vt-15f0 |- |vt-1s
Input Voltage Note 3 \Y
Range (V|cR) Note1f0 |- [Vvi=2 |0 |- |vVvt2
Input Offset + ,— |%°C |- |5 50 - 15 50
Wr=nh nA
Current (1|0) Note 1| — | — 150 - |- 150
||+ or )™ o
Input Bias Current | with Output 25°C | - |5 250 25| 0 nA
) inLinear Mnote1| = |- | 400 |- |- | 400
Range
) R =%°on all com-
+ L _ —
Supply Current (I7) parators, T = 250C 0.8 2 0.8 2 mA
vitzty,
V|iT=0, 250C | - (0.1 - - 101 - nA
Output Leakage Vp=5V
Current vit=y,
VT =0, Note 1| — | — 1 - |- -1 MA
Vp=30V:
Vr 21V,
Output Sink vit=o, B _
Current Vo SHi5 Vv, 6 16 6 16 mA
Ta=25°C
. RL>15kQV*=15V
Voltage Gain (Ag() Tp = 259C - |200 - 50 |200| - |V/mV
V) =TTL Logic
- Swing, VREF =
L;’:’: :':s';a'nme +14vyvg =50V, |- 30| - |- |s0| - | ns
P RL=5.1kS,
Tp =25°C
. VRL=5V.
Ao e, |RL=51k2, S T S S R S
e Figs. Tp = 250C v ‘ _
_Nolo 1:  Ambient Temperature (T ) applicable over operating temperature range as shown below. .
CA139 0, CA239 0 CA339
CA139A (=55 to +126°C) CA239A (-25 to +85°C) ca3aga 0t° +70°C)
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 remains within the common-mode 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).
Note 3:

The upper end of the common-mode voltage range is (V*) — 15 V, but either or both inputs can
go to +30 V without damage. - : .




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

MAXIMUM RATINGS, Absolute-Maximum Values at T

SUPPLY VOLTAGE, V+:
CA2904.
Other Types . .
DIFFERENTIAL INPUT VOLTAGE
CA2904
Other Types
INPUT VOLTAGE . .
INPUT CURRENT (V) < “03 V) -
OUTPUT SHORT CIRCUIT TO GROUND
(VF<isv)* . .
DEVICE DISSIPATION
Upto Tp =55°C .
Above Tp =55°C. .
AMBIENT TEMPERATURE RANGE
Operating
Storage . .
LEAD TEMPERATURE (Durlng Soldermg)
Atdistance 1/16 £1/32in. (1.59 £ 0. 79 mm)
from case for 10 seconds max.

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 single common 5 Vdc
power supply. They are also intended for
transducer amplifiers, dc gain blocks and

=250C

26Vort13Vv
32Vorti6Vv

26V
32V
-03VtoVtV
50 mA

Continuous

. . 630 mW
derate Imearly at 6.67 mW/°C

-55 to + 125°C
—65 to + 150°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¥ >>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

%€

Q8 Q9

1100
pA
6,
05 @

06 ®

o
Rsc
Vo
Q3

®

92CM- 29569

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

Features:

= [Internal frequency compensation for unity gain

= High dc voltage gain — 100 dB typ.
® Wide bandwidth at unity gain — 1 MHz typ.
® Wide power supply range:
Single supply .
Dual supplies .

3to30V

+15t0t15V
® Low supply current — 1.5 mA typ.
® Low input bias current
® Low input offset voltage and current
® |nput common-mode voltage range

includes ground
m Differential input voltage range equal to

V+ range
m 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
INV.

INPUT ()
)

NON- INV. QUTPUT (A)

INPUT(A)

NON-INV. (5]

INPUT (P © ourtputie)

INV.
INPUT(B)

925- sas0

Fig.2 — Functional diagram for CA158, CA258,
and CA358 S- and T-suffix types.
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NON- INV.
® INPUT (B)

TOP VIEW
92C5-25015

Fig.3 — Functional diagram for CA158, CA258,
CA358, and CA2904 G-suffix types.
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CA158, CA158A, CA258, CA258A, CA358, CA358A, CA2904 Types

ELECTRICAL CHARACTERISTICS (Values Apply For Each Operational Amplifier)

v TEST CONDITIONS At i
CHARACTERISTIC 158A (G, T.S) | yniTs| [E
Supply Voltage (V) =5V - g
. . =
Unless Otherwise Specified M'"'I Typ. | -Max. g pEs
. POSITIVE.
TA =25°C H
Input Offset Voltage, V|0Q Note 3 - 1 2 mV
Output Voltage Swing, Vopp | RL =2k 0 - vt -15 \
Ll 15 20
In\%:t(a:o;nénon'mede Note 2, V+=30 V ol - |vrois v SUPPLY VOLTAGE (V) —v e
g ange, VICR Fig.4 — Input voltage range as a function of
Input Offset Current, |0 Wt=n- - 2 10 nA supply voltage.
Input Bias Current, || I/ or I;™, Note 1 - 20 50 nA
ViF=H1V,V|—=0V, INPUT COMMON-WOBE VOLTAGE | [TFT] T =
Output Current (Source), 10 VL 15V ! 20| 40 - mA T ?’;I:cﬁ)z oy i $31
= T +] |
= ‘f SUPPLY VOLTAGE (V*)=30VITITI|1
Vit=0V,V|—=1V,Vv¥=15V| 10 20 - mA o T
H H H &
Output Current (Sink), 10 Vit=0V,V|—=1V, o 4o S HH
12 50 - nA i 5y
Vo =200 mV & 301 E5
=3 v IS
Short Circuit Output Current R =0 (to Ground) Note 4 - | 40 60 mA é 2
‘ . RL>2kQ, Vt=15V L :
Large Signal Voltage Gain, A ’ K 50 - H 1
ge Sig g oL (For large VQ swing) 100 Vimy o ;
iacti -5 -50 -35 0 25 s
Common-Mode Rejection AMBIENT TEMPERAYURE(YA)E‘C l e
Ratio, CMRR DC 70 85 - dB 92¢5-26486
— Fig.5 — Input current as a function of
Po;ver‘ Su:sfa’lRyPRejectnon bC 65 | 100 _ dB ambient temperature.
atio, ?
Amplifier-to-Amplifier f=11t020 kHz (Inputreferred) | — | =120 - dB P
Coupling « v+
E In A
TA = —55 to +125°C 1 %l H
5] H
Input Offset Voltage, V|0 Note 3 - - 4 mV z H
a H
Temperature Coefficient of g H
o H
Input Offset Voltage, V|9 | Rs=0 -1 7 15 wvIeC e T H
g H
Input Offset Current, 110 nr=-n- - - 30 nA 3 2 =
% [ AMBIENT TE URE (Ta)=
Temperature Coefficient of N A TN
Input Offset Current, |} -1 10 200 pA/oC| |® H ~55eC
INEERNENARESS
Input Bias Current, || itor ™ - | 40 100 nA O voaE rt—y
Input Common-Mode sres ey
-Mo . . .
Voltage Range, VICR vt =30V, Note 2 0 — vi_2 Vv Fig.6 — Supply current drain as a function of
! supply voltage.
+ R = On All Ampl. - 0.7 1.2
Supply Current, | R vV =30V 5 3 mA
. L=° = - - ' 120]
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 |1 E———
on the input lines because this current is essentially constant, independent of the state of the output. g
NOTE 2: The input signal voltages and the input common-mode voltage should not be allowed to go negative by |o Ty .
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. .5‘_; ]
NOTE 3: Vg = 1.4 Vpc, Rs =0 Q with V* from 5 V to 30 V, and over the full input common-mode voltage range | & Vo
(0OVtoV¥—15V). g, v ]
NOTE 4: The maximum output current is approximately 40 mA independent of the magnitude of V*. Continuous § W
short circuits at V¥ >>15 V can cause excessive power dissipation and eventual destruction. Short circuits -75v0C i
from the output to V* can cause overheating and eventual destruction of thedevice. Destructive dissi- i 1
pation can result from simultaneous short circuits on both amplifiers. | l | ‘ | | - l l |
° 111
100 1K 0K 100K I
INPUT FREQUENCY (fj\)— Hz
92C5-29441
Fig.7 — Common mode rejection ratio as a
fi ion of input freq V.
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CA158, CA158A, CA258, CA258A, CA358, CA358A, CA2904 Types

ELECTRICAL CHARACTERISTICS (Values Apply for Each Operational Amplifier) o | TEMPERATURE (Ta)-25°C i
i R
g 2 LOAD (RL)* 20%Q
TEST CONDITIONS LIMITS H B EE AN
CHARACTERISTIC CA258A (G, T, S) uNnITS | | i
Supply Voltage (V¥) =5V ye r 3 7 -
Unless Otherwise Specified '"'l Typ. I Max. & 8
TA =25°C i i
Input Offset Voltage, V10 Note 3 - 1 3 mV ° HitHH]
Output Voltage Swing, Vopp | RL =2kQ 0| - [vt-is \% SUPPLY VOLTAGE V91—t secnpen
Input Common-Mode + = _ +_ Fig.8 — Voltage gain as a function of
Voltage Range, VICR Note 2, V¥=30V 0 vt -15 \") supply voltage,
Input Offset Current, 1|0 Wr-n- - 2 15 nA
Input Bias Current, |1 Iyt or Ij7, Note 1 - 40 80 nA o
V+=+1V,V —=0V, < 0.1 uF
Output Current (Source), 10 VL iy 1 20| 40 _ A id m—y ?‘v
VIt=0V,Vi—=1V,v*=15V| 10| 20 - mA 5 1
Output Current (Sink), | Vit=0V,V|—=1V, § DN
p o) | | 121 s0 B JA i N,
VO =200 mV 3 b\%‘n
7 C;
Short Circuit Output Current | Ry =0 (to Ground) Note 4 - | 40 60 mA 5 3
o "
. . RL=>2kQ,Vt=15V _ AMBIENT TEMPERATURE (Ta)s 403 Ta +85°C [ NONGS!
Large Signal Voltage Gain, AQL (For large VQ swing) 50 100 V/imv oli tuliy L JJ!! ) “|l L1 \ :| 1
10 100 1LY 10% 100k ™ oM
Common-Mode Rejection (—nz
Ratio, CMRR DC 70 85 - dB Fig.9 — Open-loop frequency response.
Power- Supply Rejection
Ratio, PSRP bC 65| 100 - d8
A’é‘p“ﬁﬁr"°'A"‘p"ﬁ°’ f=1t020kHz (Inputreferred) [ — [ =120 - dB ;:g;ﬁ;ﬂ;;;;ggfy:‘f ;;y'm i
oup 'ng LOAD RESISTANCE (R )+ 2xQ J_
Ta = —25 to +85°C z
g
Input Offset Voltage, V|0 Note 3 - - 4 mV g
Temperature Coefficient of _ : o 5
Input Offset Voltage, V0 Rs=0 - 7 15 uv/ec 1 £
Input Offset Current, 110 Wr-n- - - 30 nA g :
Temperature Coefficient of S 2
Input Offset Current, <l)o - 10 200 pA/°C FE:
Input Bias Current, 1|8 Worly~ - | 40 100 nA ° O e =
sgs-aems
Input Common-Mode +_ + Fig.10 — Voltage follower pulse response.
Voltage Range, VICR VT =30V, Note 2 0 - AARSY ] \") 9. o sponse.
+ R = On All Ampl. - | 07 1.2
Supply Current, | mA
RL=,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 loading change exists

on the input lines because this current is essentially constant, independent of the state of the output.

NOTE 2:

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

(0Vto V¥ =15V).
NOTE 4:

pation can result from simultaneous short circuits on both amplifiers.

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

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

Vo = 1.4 Vpc, Rs =0 Q with V+ from 5 V to 30 V, and over the full input common-mode voltage range
Continuous

Destructive dissi-

AMBIENT TI ATURE (Tp)=25°C

SUPPLY VOLTAGE (V+)
T
T

imawa
I

Vo) —mV

Y

OUTPUT VOLTAGE (
o I

o

Tt T T T

TIME (1) —ps

92¢s-

26488

Fig.11 — Voltage follower pulse response

(small signal).
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CA158, CA158A, CA258, CA258A, CA358, CA358A, CA2904 Types

ELECTRICAL CHARACTERISTICS (Values Apply for Each Operational Amplifier) ol aweienr upempuRe R
> T "25°C
|
LIMITS 5
TEST CONDITIONS -
CHARACTERISTIC CA358A (G, T, S) UNITS| | 2 N
Supply Voltage (V¥) =5 V - M
Unless Otherwise Specified M"'-I Typ. I Max. 5 N\
= 250, 5
Ta=25°C g \
Input Offset Voltage, V|0 Note 3 - 2 3 mV 3 BN
™N
Output Voltage Swing, Vopp | RL =2kQ 1] - |vt-15 \ o . L
1k 10k 100%
Input Common-Mode 4 + FREQUENCY (f)—Hz )
Voltage Range, V|CR Note 2, VT =30V 0 B V15 v Fig.12 — Large-signal frequency res:;:v.::m
Input Offset Current, 1|10 Wtr=n- - 5 30 nA
Input Bias Current, |18 I|"’ or I}, Note 1- - 45 100 nA
AMBIENT * 280
Output Current (Source), | VIT=H V.V T=0V, 20| 40 A ” 4
utput Current (Source), - m
P O | vi=sy <
i
Vit=0V,V|—=1V,v*=15V]| 10 20 - mA | |&
Output Current (Sink), 10 Vit=0V,Vv)—=1V, g
12 50 - HA 3
Vo =200 mV 5
Short Circuit Output Current R =0 (to Ground) Note 4 - 40 60 mA z
. . > +=
Large Signal Voltage Gain, AQL RL=>2kQ, V 15 v 25 | 100 S— V/mV
: (For large VQ swing) i H H e
Common-Mode Rejection i SUPPLY VOLTAGE (v*)—v sxs-zazmo
Ratio, CMRR bc 65 85 - d8 Fig.13 — Input current as a function of
L ly voltage.
Power ly R supp
ovévatrioSuPrngyR ejection DC 65 | 100 _ dB
Amplifier-to-Amplifier f=1t020 kHz (Inputreferred) | — | —120| - dB
Coupling 9] (d
w2
TA =0 to +70°C T
Input Offset Voltage, V|0 Note 3 - - 5 mV | o—— o0
=~ >
Temperature Coefficient of Lo -
= 0 —
Input Offset Voltage, <V|Q Rs=0 - 7 20 uv/oc 45 8 mosegHoENT oF v+
z
Input Offset Current, |10 W= - - 75 nA ;E [
€
Temperature Coefficient of &
Input Offset Current, <10 - 10 300 pA/°C R
Input Bias Current, 1|8 Wtorl— - | 40 200 nA , 1
0.00! 0.0 ol 10 100
Input Common-Mode o + v OUTPUT SOURCE CURRENT (Ig)—mA
Voltage Range, VlCR V' =30V, Note 2 0 - \VARY ] 92¢s-29442
- Fig. 14 — Output source current characteristics.
. R =°° On All.Ampl. -1 07 1.2
Supply Current, | mA
RL =0, V=30V - 1.5 3
! N
T LI ™
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 VeesVoe I
on the input lines because this current is essentially constant, independent of the state of the output. V::';Voc me | {1
NOTE 2: The input signal voltages and the input common-mode voltage should not be allowed to go negative by T |v| 1l |vu|: F- il
more than 0.3 V. The positive limit of the common-mode voltage range is V¥ — 1.5 V, but either or both | ® o=
inputs can go the + 32 V without damage. w LLLLEN 'vl‘” ! 1
NOTE 3: Vg = 1.4 Vpc, Rs =0 £ with V+ from 5 V to 30 V, and over the full input common-mode voltage range g .
(OVtoVt—15V). 3 V472, T
NOTE 4: The maximum output current is approximately 40 mA independent of the magnitude of V*. Continuous § To :q
short circuits at V* >15 V can cause excessive power dissipation and eventual destruction. Short circuits |5 7 vo Tl
from the output to V* can cause overheating and eventual destruction of thedevice. Destructive dissi- |° ¥ L + <= T
pation can result from simultaneous short circuits on both amplifiers.- L Tar+28°C H
ol A L c1ig 1
000! 0.0t o1 1 10 100

OUTPUT SINK CURRENT (Ig)— mA

92¢5-29443

Fig.15 — Output sink current characteristics.




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

ELECTRICAL CHARACTERISTICS (Values Apply for Each Operational Amplifier)

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:
(0VtoV*—15V).
NOTE 4:

Vo = 1.4 Vpg, Rs =0 Q 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.

LIMITS i i
TEST CONDITIONS CA158 (G, T, S) 2
CHARACTERISTIC CA258 (G, T, S) UNITS|| & H
Supply Voltage (V¥) =5V ye Py 3
Unless Otherwise Specified '“‘I Tye. I ax. £ .
2
TaA =25°C 5 i
Input Offset Voltage, V|0 Note 3 - 2 5 mV H
Output Voltage Swing, Vopp | RL =2k 0 - Jvt-1s v o i
I t C M d =75 =50 -25 o 25 0 75' 100 125
npu ommon-ivioae AMBIENT TEMPERATURE (T4)—"C ’
Note 2, V¥=30V 0 - vt -15 \Y 92cs-24208
Voltage Range, ViCR Fig. 16 — Output current as a function of
Input Offset Current, |0 I+ -~ - 3 30 nA ambient temperature.
Input Bias Current, 1| i or )=, Note 1 - | 45 150 nA
Output Current (Source), | vit=H V.V T=0v, 20| 40 mA
utpu urren ource), -
P O | vt=15v
Vi*t=0V,V|I—=1V,v+t=15V| 10 20 - mA
Output Current (Sink), | Vit=0V,V|I—=1V,
o ! ! 12 | 50 - uA
Vo =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 oc 70| 85 - a8
Power* Supply Rejection
Ratio, PSRR oc 651100 | - d8
Amplifigr-to-AmpIifier f=11020 kHz (Input referred) | — | =120 - dB
Coupling
Ta = 55 to + 125°C (CA158); Ta = —25 to +85°C (CA258)
Input Offset Voltage, V|0 Note 3 - - 7 mV
Temperature Coefficient of
Input Offset Voltage,xVjg | Rs=0 -1 7 - wv/ec
Input Offset Current, |0 Wr-n- - - 100 nA
Temperature Coefficient of
Input Offset Current, =I|Q - 10 - pA/oC
Input Bias Current, |8 l|+ or = - 40 300 nA
Input Common-Mode
Voltage Range, V|CR V*=30V, Note 2 6| - | vt=2 v
N Ry =<0 On All Ampl. -1 07 1.2
Supply Current, | mA
RL =0, V=30V -1 15 3
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ELECTRICAL CHARACTERISTICS (Values Apply for Each Operational Amplifier)

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

TEST CONDITIONS LIMITS
CHARACTERISTIC CA358 (G, T, §) UNITS
Supply Voltage (V) =5V -
Unless Otherwise Specified M'“'] Typ. LM“'
Ta = 25°C
Input Offset Voltage, V|0 Note 3 - 2 7 mV
Output Voltage Swing, Vopp | RL =2kQ 0 - vt -15 v
Input Common-Mode o
Voltage Range, VICR Note 2, V¥ =30V 0| - |vt—1sl v
Input Offset Current, 1 1t = - 5 50 nA
(] 1 |
Input Bias Current, || Iyt or 1}, Note 1 - 45 250 nA
| |
Vit=+1V,V|7=0V,
Output C t (S N -
utput Current (Source), |0 vH=15V 20 40 mA
Vit=0V,V—=1V,v*+=15Vv| 10| 20 - mA
Output Current (Sink), 10 Vit=0V,ViI—=1V, 121 s0 A
V=200 mV .
Short Circuit Output Current R =0 (to Ground) Note 4 - 40 60 mA
> +=
Large Signal Voltage Gain, AQL ?FI;)r Iazr;eﬂ\}gswi r:;’) v 25| 100 - V/mV
Common-Mode Rejection :
Ratio, CMRR DC 651 70 - dB
Power- Supply Rejection
Ratio, PSRR be 65 100 - d8
Amplifier-to-Amplifier f=11020 kHz (Inputreferred) | — | —120 - dB
Coupling
TA =0 to +70°C
Input Offset Voltage, V|0 Note 3 - - 9 mV
Temperature Coefficient of
Input Offset Voltage, V|0 Rs=0 - 7 - uv/ec
Input Offset Current, 110 Wr—n- - - 150 nA
Temperature Coefficient of
Input Offset Current, <l|Q - 10 - pA/°C
Input Bias Current, 1| Worl~ -1 40 500 nA
Input Common-Mode
Voltage Range, VICR v*=30V, Note 2 0| - | vt-2 v
R RL = On All Ampl. - | o7 1.2
Supply Current, | mA
RL =00, 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. 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:
(OVtoVY—15V).

NOTE 4:

Vo = 1.4 Vpg, Rg =0 Q with vt 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 el T _
Unless Otherwise Specified '"'I ye. l ax.
Ta =25°C

Input Offset Voltage, V|0 Note 3 - 2 7 mV
Output Voltage Swing, Vopp | RL =10k 0 - |vt-15 Y
Input Common-Mode _

Voltage Range, ViCR Note 2, V=30V 0 - vt -15 \
Input Offset Current, || R -1 s 50 nA
Input Bias Current, |18 It or I}, Note 1 - | 45 250 nA

Vit=+1V,V|T=0V,

Output C t (Source), | 4 - A
utput Current (Source), IQ Vt=15V 20 0 m
Output Current (Sink), 10 vit=0V,V|—=1V,v*=15Vv| 10| 20 - mA
Short Circuit Output Current RL =0 (to Ground) Note 4 - 40 60 mA

) ) RL>2kQ, V=15V B _
Large Signal Voltage Gain, AQL (For large VO swing) 100 V/mV
Common-Mode Rejection
" Ratio, CMRR be 50 | 70 - d8
Power: Supply Rejection

Ratio, PSRR pe 50100 | - a8
Amplifier-to-Amplifier = 11020 kHz (Inputreferred) | — | —120| - d8

Coupling

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

Input Offset Voltage, V|0 Rg=0 - 7 - uv/ec
Input Offset Current, 10 (PR T - | 45 200 nA
Temperature Coefficient of

Input Offset Current, =ljQ -1 10 - pA/°C
Input Bias Current, 1|8 Wrorn— - | 40 500 nA
Input Common-Mode

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

+ RL =< On All Ampl. -1 07 1.2
Supply Current, | mA
Ry =%, Vt=30V - 15 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 3- Vg = 1.4 Vp¢, Rs =0 2 with V* from 5 V to 30 V, and over the full input common-mode voltage range

(OVtoVY—15V).

NOTE 4: The maximum output current is appr
short circuits at V¥ >15 V can cause

ly 40 mA independ

of the magni
and

power dissi

de of V*. Continuous
| 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.

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

41



CA555, CA555C Types
Timers

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

The RCA-CA555 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 CAG55C 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, Absolute-Maximum Values:

DC SUPPLY VOLTAGE . . . 18 )
DEVICE DISSIPATION:
UptoTa=58°C. . . . . 600 mwW
Above Tp = 65°C Derate linearly 5 mw/°C
AMBIENT TEMPERATURE RANGE (All Types):

Operating

CAS55 . -55to +125 OC
CASS55C | 0070 °C
Storage . . —65to +150 °C

LEAD TEMPERATURE (During Soldering):
At distance 1/16"' + 1/32"
(1.59 £0.79 mm) from case
for 10 seconds max. . . . +265 °c

The CAB555 and CAB55C 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.SE555
and NE555, MC1555 and MC1455, respec-
tively. The CA555 type circuits are intended
for applications requiring premium electrical
performance. The CAB55C type circuits are
intended for applications requiring less strin-
gent electrical characteristics.

CONTROL
+  VOLTAGE
v ® @rrccER

CASSS SERIES T
Ssaa,

(O {HRESHOLD, TRIGGER outPuT >4
THRESHOLD| [COMPAR jcompas, ouTPuT
5k
FLp- DIScHaRGE

FLOP

RESET

émouun (SUBSTRATE)

Fig. 1 — Functional diagram of the CA555
series.
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RESISTANCE VALUES ARE IN OHMS

92¢L-249%8

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

CA555G, CA555CG:

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

CA555T, CAS55CT:
Standard 8-Lead TO-5 Style Package

CA555S, CA555CS:
Standard 8-Lead TO-5 Style Package
With Formed Leads (DIL-CAN)

CAS555E, CA555CE:
8-Lead Dual-In-Line Plastic Package
(MINI-DIP)

Features:

®  Accurate timing from microseconds
through hours

®  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

[
]
-
n
]
®  Pulse detector

crouno (1) OXM
TRIGGER(2) (7) viscHarce
output (3) (6) rHresHoLD

CONTROL
VOLTAGE

RESET (4)

TOP VIEW

a. MINI-DIP plasticlpackano
TO-5 style package with formed leads

RESET
TOP VIEW

92C5- 2495

b. TO-5 style package

Fig. 3 — Terminal assignment diagrams.




ELECTRICAL CHARACTERISTICS, At T4 =250C, vt =5 to 15 V unless otherwise specified

CA555, CA555C Types

HH il

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

low-state value.

A The threshold current will determine the sum of the values of R4 and Ry to be used in
Fig. 16 (astable operation): the maximum total Rq + Rg =20 MS2.

LIMITS . HHH
CHARACTERISTIC| TEST CONDITIONS CAS55 CAS55C unITs || 2 TR TR i
Min.| Typ. {Max.|Min. | Typ. [Max. ; H S
DC Supply Voltage, ‘:;’ H
v+ 4.5 — 18 | 45 — 16 \ 2 7
VoS, B =
DC Supply Current R =c° - 3 5 - 3 6 | mA $ B H H i
(Low State)*, I+ vt=15V ! ”Ho.n 02 0. « 04
. MINIMUM TRIGGER (PULSE) VOLTAGE (xv*)
R]_ =00 - 10 12 - 10 15 mA #WHERE x IS THE DECIMAL MULTIPLIER OF THE SUPPLY VOLTAGE
92¢5-24960
Threshold Voltage y . . ..
y Fig. 4 — Minimum pulse width vs. minimum
- +| — _ +H
VTH . (2/3)V (2/3)V \ erigger voltage. (
. Vt=5V 1.45| 167 119 | — 1.67 =
Trigger Voltage V=15V 28 5 5.2 — 5 — \% !
Trigger Current - 0.5 - - 0.5 - MA
Threshold Currenta, <
ITH - 0.1 (025 | — 0.1 |0.25( pA £
Reset Voltage 04| 07 [10 |04 | 07 |10 V £ i
Reset Current - 0.1 = — 0.1 - mA §
Control Voltage Vt=5V 29| 333 |38 [26 | 3.33 4 \ g
Level vt=15V 9.6 10 (104 | 9 10 1 Vv @
+ =
v _5 v - - - - 0.25 |0.35
ISINK = 5 mA
IS'NK =8 mA _ 0.1 0.25 _ _ — v SUPPLY VOLTAGE (V*)-V .
92c5-2496)
Output Voltage vt=15V .
utput Vo agDmp: ISINK = 10 mA - 0.1 |0.15 | — 0.1 0.25 Fig. 5 — Supply currént vs. supply voltage.
Low State, VOL ISINK = 50 mA - | 04 o5 | - 04 (075 v ., | T
Isink=100mA | — | 20 [22 | - | 20 [25 3 b awerter rewenatone (rg1e- 1]
ISINK = 200 mA - 25 - - 25 - :;- I's_ | T 2sec |
vt=5V 5 :
30| 33 - |275| 33 - 2 2 Mes | — =<
ISOURCE = 100 mA N R B B oy
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> 04
= - - - - - | i
ISOURCE 200 mA 12.5 125 g L sluwlu ﬁnczl(vh'svs vteisv '
Timing Error 2 o [
{Monostable): A1, Rz -los |2 |- | 1 |-]| % | Tt T TR,
Initial Accuracy =11to0 100 kQ SOURCE CURRENT (I gouRce)— mA
C=0.1uF 92¢5- 24962
Fr?quer.\cy p/m/ Fig. 6 — Output voltage drop (high state) vs.
D|:Il_ft with Tested at - 30 |[100 | — 50 - | oc source current.
emperature vt=5V,
Dr\i/ftl‘:lhh Supply vt=15V _ 005 |02 _ 0.1 — %IV T06] SUPPLY VOLTAGE (V1+5V '
oltage IR S o
Output Rise Time, t, - 100 - - 100 - ns At ,,Emjm TiMP:.nAjuRE (1,:!7--55 <
Output Fall Time, tf - 100 - - 100 - ns , — — [

o
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N
: 254
i ! PG
i b TRsy
e s o o
H : i
\ | v
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f

® g
i 10 100
SINK CURRENT (Igjnk)—mA
92¢5-24963

Fig.7 — Output voltage-low state vs. sink current
atvt=5v,
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10 8] suPPLY VOLTAGE (V*)=10 v

»

-55°C /7

7
¥25°C 7N
4125°]

+25°C | 4125°C

e

URE,

OUTPUT VOLTAGE -LOW STATE (Vg )=V

°
2

SINK CURRENT u:m-n—m
92CS-24964
Fig.8 — Output voltage-low state vs. sink
currentat V¥ =10 V.
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Fig.9 — Output voltage-low state vs. sink current
atVvt=15V.
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5 5 10 i2.
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92¢s-24966

Fig.10 — Delay time vs. supply voltage.
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Fig.11 — Delay time vs. temperature. Fig.12 — Propagation delay time vs. trigger voltage. Fig.13 — Reset timer (monostable operation).
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CAPACITOR S \E &7
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Fig.14 — Typical waveforms for reset timer.

TYPICAL APPLICATIONS
Reset Timer (Monostable Operation)
Fig.13 shows the CA555 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.
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TIME DELAY (tp)—S$
925 -26782

Fig.15 — Time delay vs. resistance and capacitance.

Since the charge rate and threshold level of
the comparator are both directly propor-
tional to V*, 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 Rq and CT.

92¢5-26783

Fig.16 — Repeat cycle timer (astable operation).

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
R1 and R2; .

T=0.693(R1+2R2)CT=t1 +t2
where t1 =0.693(Rq + Rg) CT

andt2=0.693(R2)CT
The duty cycle is:
2 R2
ty+t2 Rp+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 (R1+ 2R2) and CT.




sv AU
o -4 -
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Top Trace: Output voltage (2V/div. and
0.5 ms/div.)

Bottom Trace: Capacitor voltage (1 V/
div. and 0.5 ms/div.)

Fig. 17 — Typical waveforms for repeat
cycle timer.

CA555, CA555C Types

TOOE AMBIENT TEMPERATURE
ar | (Ta)e25°C
2 SUPPLY VOLTAGE (V*#)+5V
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- 2 2
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Fig.18 — Free running frequency of repeat cycle timer
with variation in capacitance and resistance.
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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
160 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:

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, umA723, and
MA723C 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.

DC SUPPLY VOLTAGE DEVICE DISSIPATION:
(Between V* and V— Terminals) 40 Y UptoTp = 25°C —
PULSE VOLTAGE FOR 50-ms CA723T, CA723CT .. mwW
PULSE WIDTH CA723E, CA723CE mwW
(Between V* and V— Terminals) 50 v Above Tp = 25°C —
DIFFERENTIAL INPUT—-OUTPUT CA723T, CA723CT o
VOLTAGE .......cvvvvnvnnn 40 v Derate linearly ............ 63 mW/ C
DIFFERENTIAL INPUT CA723E, CA723CE
VOLTAGE: Derate linearly ........... 83 mw/°C
Between Inverting and Non- AMBIENT TEMPERATURE
Inverting Inputs ........... 5 \Y RANGE (All Types): o
Between Non-Inverting Operating.......... ‘ev.. —55t0+125 C
Inputand V™ ............ 8 \ StOrage......ovvvvernns —651t0+150 °C
CURRENT FROM ZENER DIODE LEAD TEMPERATURE
TERMINAL (VZ) ... ...t 25 mA (During Soldering):
CURRENT FROM VOLTAGE At a distance 1/16" £ 1/32"
REFERENCE TERMINAL (1.59 £0.79 mm) from case for o
(VREF) s vvvvnreniinnannnnn 15 mA 10 seconds max. ...... +265 Cc
Ve
v
UNREGUS‘FD
INPUT g})Dﬂ ggln , Ea
03
Q3
,__Ee
Vo
vz
CEuBENSATION
5% ptin
ogge

VReF

INVERTING

NON-INVERTING V™
INPUT INPUT

92CM-24159R

Fig. 4 — Equivalent schematic diagram of the CA723 and CA723C.
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Features:
= Up to 150 mA output current

= Positive and negative voltage regulation
= Regulation in excess of 10A with suitable

pass transistors

® Input and output short-circuit protection
® Load and line regulation: 0.03%
= Direct replacement for 723 and 723C

industry types

= Adjustable output voltage: 2to 37 V

Applications:

® Series and shunt voltage regulator

® Floating regulator

= Switchi 1 1

L v 9
= High-current voltage regulator

® Temperature controller

FREQUENCY
v COMPENSATION
UNREGULA
ReorATee
TEMPERATURE -
COMPENSATED
ZENER
INVERTING Ve
INPUT

vour SERIES PASS

REF. VREF TRANSISTOR

AMPL

92c5-24156

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

CURRENT
UMIT

CURRENT

NON-INV.

AMPL
INPUT + % Yo
VoLt
v, REF
rer O~ AMPL mOA

V= ,CASE (INTERNALLY
CONNECTED TO TERM 5

92¢s- 24157R1

Fig. 2 — Terminal arrangement of the CA723T and

CA723CT in the TO-5 style package.

ne (D e @ ne
e DR
WO i
|l:::uv®- - |/__®VC
ERROR

=OLY

o

92¢s- 24158

Fig. 3 — Terminal arrangement of the CA723E and

CA723CE in the dual-in-line plastic package.




CA723 Types

ELECTRICAL CHARACTERISTICS st T = 25C, V¥ = Vo = V| =12V, V== 0,Vg =5V, TYPICAL CHARACTERISTICS
I = 1mA, Cq = 100 pF, CReg = 0, Rgep = 0, unless otherwise specified. Divider CURVES FOR TYPE CA723
impedance R{R2 R4+R2 at non-inverting input, Term. 6, = 10 kq (see Fig. 23).
LwiTs e s
CHARACTERISTIC TEST CA723 CA723C UNITS H ey iy iy ATION (Pg e0m¥
_ CONDITIONS Figin T Typ, | Max. | Min] Typ. | Max. L as 14
Quiescent Regulator 'L 0, 5 I'ﬁl
Current, Iq Vi=30v | -| 23| 35| -| 23 4 mA ] %
3 2
Input Voltage é - ‘e,‘
Range, V| 95| - | 40 | 95| - | 4 | v :, e
3 A e,
Output Voltage| § .TT
3 T
Range, Vo 2| - 3 | 2| - 37 \ AN
Differential Input- ~ o 20 % 40
ou‘pu‘ Voltage, OIFFERENTIAL INPUT-OUTPUT VOLTAGE (V[-Vg )=V
Vi-Vo 3 - 38 3 - 38 v s2c8-24140

Fig. 5 — Max, load current vs differential input-
output voltage,

Reference Voltage,
VREF 6.95) 715 | 7.35 | 6.8] 7.15 75 \

V=12
to'40 V - | 0.02 0.2 - | 01 05 008
V=12
tQ15V - | 0.01 0.1 — | 0.01 0.1
Vy=12
Line Regulation 015V, %Vo
(See Note 1) Ta=-55t0
+125°C - - 0.3 - - -
Vy=12
to 158V,
TA =0to
70°C - | - - - | - 0.3
Iy =1
to 50 mA - | 0.03 0.15 - | 0.03 0.2

OUTPUT VOLTAGE (Vg)e8V

INPUT VOLTAGE (Vg )12V

SHORT- CIRCUIT PROTECTION
RESISTANCE (Rgcp)e0
i

LOAD REGULATION - % Vo

60 60
QUTPUT CURRENT (Ig)—mA

22¢8-24161

Fig. 6 — Load regulatic ithout current limiting.

IL=1

to 50 mA,

Ta=-55t

Load Regulation +¢25°C °
(See Note 1)

'L =1

to 50 mA,

Ta=0

to 70°C - | - - - | - 0.6

Tp=-55

Output-Voltage A" Y
Temp. Coefficient, |0 +125°C - 0002 JoO18 | - | - -
Vo TA=0

0 70°C - | - - — [0.003 | 0.015

f =50 Hz
to 10 kHz - |7 - - | 74 - OUTPUT CURRENT (Zgl=mA s amise

f=50Hzto d8 Fig. 7 — Load regulation with current limiting.
10kHz,
Crep=5uF | - |86 | - | - [8 | - A ﬂﬁﬁ'giiﬂf ulgmmmm
Short-Circuit : o oL cimcurr P~°'==;'°~! L
i i

RESISTANCE (R,
Limiting Current, Rscp =100, . o “ ‘E l!,
lLim Vo=0 B -8 - mA mﬂﬁﬂilﬂﬂllﬂlﬂﬂllﬁ“ il S HiE B
N
t0 10 kHz, Sl
Equivalent Noise RMS| Crep = 0 -1 20 - -1 20 - %:\ R A R A
N

LOAD REGULATION-% Vg

%/°C

Ripple Rejection
(See Note 2)

ny

Output Voltage, Vi
(See Note 2) BW = 100 Hz

10 kHz,

LOAD REGULATION - % Vg
°

CRep=56uF | - | 25 | - - |25 | - il MERAN
il I N

Note 1: Line and load regulation specifications are given for condition of a constant chip - ﬁ =HlM ﬂ m sl o

temperature. For high-dissipation conditions, temperature drifts must be sepa- QUTPUT CURRENT (Ig)=mA

rately taken into account. Note 2: For Cgrgf. see Fig. 23.

i li!!!iil!!llﬁﬂ
li AT

92¢8-24163

Fig. 8 — Load regulation with current limiting.
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CA723 Types

TYPICAL CHARACTERISTICS CURVES FOR TYPE CA723 (Cont'd)

{OUTPUT VOLTAGE (Vg)=SV
HINPUT VOLTAGE (v )ei2Vv
SHORT- CIRCUIT PROTECT |
RESISTANCE (lsc’)tl

OUTPUT VOLTAGE (Vg)~V

OUTPUT CURRENT (Lg)=mA s2cs-24164

. Fig. 9 — Current limiting characteristics.

OUTPUT VOLTAGE (Vo) H MAX. JUNCTION TEMP. (T, )+150°C b Jf
THERMA *150°C/W
Lo."o%':::gg'f;’ ) oo « QUIESCENT DISSIPATION (Pq¥60 mW J1]

- L € TO-5 STYLE_PACKAGE WITH NO 11
< 1 HEAT SINK HHAHB
f o yoni
1 I~ T aga
2 = T 1

H
= 4 ¥ A
] H
LU Tale-85C 1 3
2 s AMBIEN TE! + o -
5 E ;
& 2 We, 1
8 32 ‘/g,"“ 1 T
w H Ty PERar,
3 % roeiT € (Ta)e2se¢ H1T
' 2 * EEsamE i
HHH jSaRannnnnns:
HH B
20 40 0 10 20 7 50 40
WPUT VOLTAGE (Vg )=V a-2ares DIFFERENTIAL INPUT-OUTPUT VOLTAGE (Vy-Vg )=V
92CS-24166
Fig. 10 — Quiescent current vs, input voltage. Fig. 11 — Max. load current vs differential input-
output voltage CA723CT.

TYPICAL CHARACTERISTICS CURVES FOR TYPE CA723C

w NICVIM TEMP. (T, )e125°C
RESISTANCE +125°C/W
omtsctur DISSIPATION (PQ}60mW
DUAI. I'I I.II E PLASTIC PACKAGE
H NO HEAT SINK

MAXIMUM LOAD CURRENT (Iy )—mA

oS TEMPEnarane ot L

0 0 20

DIFFERENTIAL INPUT-OUTPUT VOLTAGE (v;-vo)—v
920824187

Fig. 12 — Max. load current vs differential input-
output voltage for CA723CE,

o

ouTPY o
INPUT VOLTAGE (VI "2y
SHORT- CIRCUIT PROTECT!

RESISTANCE (Rgcp) e 10!

°

OUTPUT VOLTAGE (Vg )—V
o
o

) 10 20 40 i
OUTPUT CURRENT (Ig)—mA 92¢8-24170

BTS2 (V1) 3univu3dnal ANIIBHY

Fig. 15 — Current limiting characteristics.

OUTPUT VOLTAGE (VgleSV
INPUT VOLTAGE (Vp)*i2V
snonr cmcun’ ler:cnou

:

¥
g S T
mmﬁmmmmmmn
L

OUTPUT CURRENT (Ig)=mA 92524168

Fig 13 — Load reg current lii 9

OTTouTPUT VOLTAGE (Vg)e5V
INPUT VOLTAGE (Vg )e12V
SHORT-CIRCUIT PROTECTION

2

®

|

z

e

g

H

3

3

3

¥

o -04

3

S

-0.2|ijj! HH
10 30
OUTPUT CURRENT (I)~mA 92¢5-24169

Fig. 14 — Load regulation with limiting.

OUTPUT VOLTAGE (Vg
VOLTAGE (VRgr)
LOAD CURRENT (I ) «0

QUIESCENT CURRENT (Ig)—mA

C 0 0 0 40
INPUT VOLTAGE (Vy )=V 2C8-24171

Fig 16 — Quiescent current vs. input voltage.

INPUT VOLTAGE (Vr) =12V
OUTPUT VOLTAGE (Vy)* 5V
LOAD CURRENT (I )» | TO50mA
AMBIENT TEMPERATURE (Tp)*25°
snonr—cmculr Pnortcflon
RESISTANCE ( )* 0

LOAD REGULATION - % Vo
\
°

DIFFERENTIAL INPUT-OUTPUT VOLTAGE (Vp-vg )=V
92C8-24172
Fig. 17 — Load regulation vs. differential input-
output voltage.

TYPICAL CHARACTERISTICS CURVES FOR TYPES CA723 AND CA723C

OUTPUT VOLTAGE (Vg )=SV

LOAD CURRENT (Iy)*ImA

AMBIENT TEMPERATURE [Ty )=25°C

O3 DIFFERENTIAL INPUT VOLTAGE (AVI)‘S

(Rgcp)*0

° o
2 ~

LINE REGULATION - % Vg
°

E) 15 25 35 45
DIITERENTIAI. INPUT=OQUTPUT VOLTAGE (Vy-Vg )=V
92C8-24173
Fig. 18 — Line regulation vs. differential input-
output voltage.
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OUTPUT VOLTAGE DEVIATION—mV
o
LOAD DEVIATION~mA

INPUT VOLTAGE (Vp) #12V -20
QUTPUT VOLTAGE (Vg)e 8V

0
LOAD CURRENT (I )* 40 mA
AMBIENT T!M’ERATW[ (Ta)s28°C |
SNORT-CMBIIII PROTECTION
NCE (Rscple0

IS 1 35 43
TIME (t)=us 92C8-24176

Fig. 19 — Line transient response.

CURRENT LIMITING SENSE VOLTAGE-V
SHORT- CIRCUIT LIMITING CURRENT—mA

-50 0 100 150

JUNCTION TEMPERATURE (T, )—°C 92c8-24178
Fig. 20 — Current limiting characteristics vs.

Junction temperature,
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0s T
6| INPUT VOLTAGE (vp) =i2v i
4| OUTPUT VOLTAGE (Vo)'SV [
N LOAD CURRENT (I, )+30 ma o)
€ > 2 AMBIENT TEMPERATURE (Ta)*25°C N -
1 1 a SHORT-CIRCUIT PROTECTION l &Y,
: z 1, ] RESISTANCE (Rcple0 4 [
: : AT
H 2 Y 1<
w 2 ° z T
8 8 3 >
: : g
5 5 H
g g ) 1
° 5
5 5 2 .
& z 5 1
S f OUTPUT VOLTAGE (Vo) 5V 2 o
“2}> LOAD CURRENT (I )+ ImA -4
T AMBIENT TEMPERATURE (Ty)*25°C
f£ SHORT-CIRCUIT PROTECTION
. RESISTANCE (Rscp)t O 0.01
-3 S 15 25 33 45 100 : 10k 100% M
TIME (1) =g 92cs-24174 FREQUENCY (f)—Hz 92¢s-24177
Fig. 21 — Load transient response. Fig. 22 — Qutput impedance vs. frequency.
Vr
T VPlCﬁtL APPLICATION CIRCUITS wvoove
vt ve v Vo
e —0—0 "b—q—g) = SR
VREF Vo VREF Vo VREF
2N5956
OR
2N6108
—0
Rt R3 3:3 CURRENT
AT23 A7; CA723
STEe ST carzsc LM
CURI T
e SERgE™
INP =0
NPUT e . e InpuT
¢, R2 I:JNPYJY 3x0< RI: INPUT V- v
T3 " - Sl i
1 100 pl
2 = =  cowp comp 160 oF -‘[—
CIRCUIT PERFORMANCE DATA: CIRCUIT PERFORMANCE DATA: CIRCUIT PERFORMANCE DATA:
REGULATED OUTPUTVOLTAGE . . . 5 V REGULATED OUTPUT VOLTAGE . . . 15 V RIEBUL ATED OUTPUT VOLTAGE -5 v
LINE REGULATION (aVj=3V) . . . . 05 mV LINE REGULATION (aVy=3V) . . . . 15 mV LINE REGULATION (aV{ =3V) . . . . 1 mV
LOAD REGULATION (a1 = 50mA), . . 15 mV LOAD REGULATION (3l =50mA) . . 45 mV LOAD REGULATION (a1 = 100mA) . . 2 mv
Note: R3= ::.:: for minimum tempersture drift s2cs-20178 Note: A3 = BB (0, inimum temperature drift Note: For spplications employing the TO'S style package
. o R1A2Z and where V2 is required, sn external 6.2 volt
Fig. 23 — Low-voltage regulator circuit ( Vo=2 R3 may be eliminated for minimum component count.  92CS 24179 ‘Tn(.:m -m:;u be connected in series with 92652418081
. " P weminel 6).
to 7 volts). Fig. 24 — High-voltage regulator circuit (Vg = 7 °
to 37 volts). Fig. 25 — Negative-voltage regulator circuit.
vr VI
vz
3
vt
+ a v ‘e REGULATED
L.
VREF Yo S & 285956 VREF Vo QUTPUT
zusog: A\ 2?4“6!08
2N5294 VREF Vo
3 O [ CURRENT
CURREN' < Shr2s
CAT23 > LM
B [t RscpS chrese
R&w c;to RI r IRRENT
E CA723 CURRENT
SURBENT bl Ca723c  [LIM. } SeRe
> 2 Rscp
WV RRENT INV.
Now NV R2 SREE INPUT
INPUT v- -
2 INV. AT comMP
comp o INPUT RESYSOTEC 000k
e 2 S INPUT v leowr W T
300pF = =
cl
CIRCUIT PERFORMANGE DATA: L - CIRCUIT PERFORMANCE DATA:
REGULATED OUTPUT VOLTAGE . . . 16 V o REGULATED OUTPUY VOLTAGE . . . 5 V
e REQULATION Ve aa vt | L L o8 wy CIRCUIT PERFORMANCE DATA: LINE REGULATION (aV}=3V) . . . . 05 mV
LOAD REGULATION (211 = 1A) . - . . 18 mV REGULATED OUTPUTVOLTAGE . . . 6 V LOAD REGULATION (81 = 10mA). . . 1 mV
LINE REGULATION (V| =3V) . . . . 05 mV SHORT-CIRCUIT CURRENT. . . . . . 20 mA
92C3-24181R1 LOAD REGULATION (A1, =1A). . . . & mV 92C8-24183
Fig. 26 — Positive-voltage-regulator circuit (with 92¢5-24182R1

external n-p-n pass transistor).

Fig. 27 — Positive voltage-regulator circuit (with

Fig. 28 — Foldback current-limiting circuit.

external p-n-p pass transistor).

Vee8sv

VREF
n
2N3442
S S
caT23
carzic
RAENT
NS
‘o | Now §
24| et Y
o2 [
) R2 - 000IuF
1. oMP.
REGULATED
i
Note: For spplications employing the TO.6 style

package and whers V2 is required, an ex-
tarnel 6.2volt zoner d con-
nected in series with VO (Terminal 6).

CIRCUIT PERFORMANCE DATA:

REGULATED OUTPUT VOLTAGE . . . 60 V
LINE REGULATION (aVy=20V) . . . 16 mV
LOAD REGULATION (alL =60mA). . . 20 MV  gocc 2aiaq

Fig. 29 — Positive-floating regulator 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 amplifier 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 T 4 =256°C:

DC Supply Voltage (between V* and V= terminals):

CA741C, CA747C*, CA748C, CA14584 .
CA741, CA747%, CA748, CA1558% |
Differential Input Voltage .
DC Input Voltage* .
Output Short-Circuit Duranon
Device Dissipation:
Up to 70°C (CA741C, CA748C)
Upto 75°C (CA741,CA748) .
Up to 30 C (CA747)
Up to 25 C (CA747C) .
Up to 30 C (CA1558)
Upto 25 C (CA1458) .
For Temperatures Indicated Above

00 0 0o

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 (Dunng Soldenng)

At distance 1/16 £ 1/32 inch (1.69 £ 0.79 mm) from case for 10 seconds max.

36V
a4v
30V
5V
lndefmnte

500 mwW

500 mW

800 mwW

800 mwW

680 mwW

680 mW

Derate Imearlv 6.67 mW/°C
05V

55 to +125 °C
0to +70 gf
—-65to +150 C

265 °C

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

age.

4 Voltage values apply for each of the dual operational amplifiers.

tan types in any package style can be operated over the temperature range of —55 to +126°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.
® Input offset current (all types): 200 nA max.

Applications:

® Comparator

® DC amplifier

® Integrator or differentiator

® Multivibrator

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

NOTE PIN 4 1S CONNECTED TO

nzcs-i9aze

7a.—CA741CS,CA741CT,CA741S, &
CA741T with internal phase
compensation.

92CS - 19427M1

1b.—CA747CT and CA747T with
internal phase compensation.

TOP VIEW

INV.
INPUT e

NON-INV.
e orras

NOTE: PIN 4 IS CONNECTED TO CASE
02e5-19428

1¢.—CA748CS, CA748CT,CA748S,
and CA748T with external
phase compensation.

Fig. 1 — Functional diagrams.




CA741, CA747, CA748, CA1458, CA1558 Types

TOP VIEW

RCA No. of | Phase Offset Voltage Min. | Max. VIO Operating-Temperature BT ()

Type No. | Ampl. | Comp. Null AoL| (mv) Range (°C) o - BT
INPUT(A)

CA1458 dual int. no 20k 6 0to +704 v vt
CA1558 dual int. no 50k 5 —55 to +125 a8
CA741C_| single | int. ves 20k 6 0to +70% : WeoTer © ouTeuT (81
CA741 single int. yes 50k 5 —55 to +125 .
CA747C dual int. yes* 20k 6 0to +704 -
CA747 dual int. yes* 50k 5 —55 to +125 1d.—CA1458S,CA1458T,CA1558S,
CA748C single ext. yes 20k 6 0to +70% and CA1558T and internal
CA748 single ext, yes 50k 5 55 t0 +125 phase compensation.

*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, OFFSET NULL © ® Ne
although the published limits for certain electrical specifications apply only over the tempera- NV o D+
ture range of 0 to +70°C. INPUT .}

NONAN © ®output
ORDERING INFORMATION ve® O N
TOP VIEW

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.

92¢3-23014

1e.—CA741CE,CA741CG,CA741E,
and CA741G with internal

phase compensation.
PACKAGE TYPE AND SUFFIX LETTER
TOP VIEW
TO-5 Gold-CHIP Gold- | BEAM-
Type No. PLASTIC CHIP| FIG. No.
STYLE PLASTIC CHIP | LEAD AN O @ grsen
8L | 10L |DIL-CAN| 8L | 14L| 8L | 14L ey (@ vew
cAl4s8 | T s | E G H| GH 1d, Th WEhO— —@0
CA1558 T S E G 1d, 1h v- (O— D we
CA741C | T S E G H| GH 1a, le i O— ——([©) yrhuT
caral | T s E G L | 1a, 1e m;-{‘.“,@——__@ma.
CA747C T E G| H|aH 1b, 1f N e OXtte
CA747 T E G 1b, 1f s
1f.—CA747CE,CA747CG,CA747E,
CA748C | T S E G H| GH 1c, 1g and CA747G with internal
CA748 T S E G 1c, 19 phase compensation.
PASESIMP O ® pase
NULL
NPUT @ v+
® ?o‘fuiemsmou NON -INV. (3)— ® outPuT
@v+ INPUT
!Fn, [
INVERTING N F v @— oF el
INPUT 4 5 ’OIO
I\ TOP VIEW
I/ o 92€5-23999
@ 9 . » 19.—~CA748CE,CA748CG,CA748E,
TR w1 and CA748G with external
Q N phase compensation.
o H‘h ! ::
o4 :gx ’ ouTPUT
gsages?%wm” " s 1 output(a) (HD— ‘—. vt
39K ’
OFFSET NULL s Lﬂg’ neoy @ +— outPuT (8)
5
% e onoT ) —® NPOT (8)
% Q7 9 O |
L 8 Lo @ N
Ry "5<L R2 Rq Riz Ry TOP VIEW
13 50K < K 3k 50K g 80 9205- 25015
ALL RESISTANCE VALUES ARE IN OHMS Ov- 1h.—CA 7458E'CA ’458G’CA7558E'
92CM-19432 and CA1558G with internal
h jon.
Fig.2—Sch ic diag of I amplifier with external phase phase compensation
compensation for CA748Cand CA748. Fig. 1 — Functional Diagrams (Cont’d)
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CA741, CA747, CA748, CA1458, CA1558 Types

p —@v+ FIH] AMBIENT TEMPERATURE (Ta)=25°C
L & yo: B
gt J o o
@ o ?
3
o 9 Q R CH <
NON-INVERTING Ej L 300F 2 H
INPUT ) < 5K o :
» Ko “ 32
Oa :.gx b ouTPUT .
Rs S
39k S o ; zo....\.
Gs t:gz DC SUPPLY VOLTS (v*,v™) secsastaam
% . % Fig.4—0pen-loop voltage gain vs. supply voltage for
9 ,_Eo; o 9% all types except CA748 and CA748C.
wEO— T
O— L _
NS w i‘i %Tf ! W 353 o T T S ToamERToRE (1a1-25+c
- T 032 T T T
92cM-19433 ALL RESISTANCE VALUES ARE IN ONMS n's“ FUNCTIONAL DIAGRAM FOR TERMINAL —Ov l§ E= i S REE
i NUMBERS OF RESPECTIVE TYPE NUMBERS 2 o o ot NN i
Fig.3—Schematic diagram of operational amplifiers with internal phase compensation for CA741C, z TN T HH S i "*?IF
CA741, and for each amplifier of the CA747C, CA747, CA1458, and CA1558. 5 o i
ELECTRICAL CHARACTERISTICS 5 SN tH
For Equipment Design < =
TEST CONDITIONS LIMITS g “
g N
Supply Voltage, CA741 ,
vi=1sv, CA747* v
CHARACTERISTIC V—=-15V UNITS = o LB Y 5
N CA748 * FREQUENCY (f)—Hz s205-17620
Ambient _ CA1558 Fig.5—0pen-loop voltage gain vs. frequency for all
Temperature, Ty Min. Typ. Max. types except CA748 and CA748C.
° .
Input Offset Voltage, Vg | Rg = < 10k % C - ! 51 mv
—55to +125 °C - 1 6
25 oc - 20 200 - AMBIENT TEMPERATURE (Tp)s25°C
Input Offset Current, ;o —55°C - 85 | 500] nA £ o
" H
+125°C - 7 | 200 E : S
H h t
25°C - 80 | 500 3 Siesstesny et
Input Bias Current, I8 —55°C - 300 1500 nA g =+
+125°C - 30 | 500 g 2
Input Resistance, R 0.3 2 - MQ § e
8 T
Open-Loop Differential R 22kQ 25°C 50,000 { 200,000 | — F
0
Voltage Gain, AoL Vpo=%10V _B5510 +125°C 25,000 _ — oC suPPLY youswmml5 *
szcs-i7ezim
Common-Mode Input ° Fig.6—Common-mode input voltage range vs. supply
Voltage Range, VicR 5510 +1256 °C 12 13 - v voltage for all types.
Common-Mode Rg<10kQ2 |-55t0+125°C | 70 | 90 — | a8
Rejection Ratio, CMRR
Supply Voltage bsan | Rs<10ka [-s5t0+125°c | = | 30 | 150 fuviv B A ATl
c T s
ejection Ratio, _ §>
>1 — + + + — 2
Output Voltage R =10kQ 55t0 +1256 °C 12 14 v §
Swing, Vopp R >2kQ |-55t0+1256°C | #10 | #13 - g
25°C - 17 | 28 £
3
Supply Current, 1* -55 °C - 2 33| mA 3 T
+125°C - 15 2.5 g S
o8 be t
25°C - 50 85 ] e 2
Device D|Ss|pat|°n' PD _55 OC _ 60 100 mw DC SUPPLY VOLTS (V*,v7) s2csrreaem
+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 amplifiers.
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ELECTRICAL CHARACTERISTICS
For Equipment Design

CA741, CA747, CA748, CA1458, CA1558 Types

LIMITS
TEST CONDITIONS CA741C
Supply Voltage, CA747C*
CHARACTERISTIC vt=15V, - CA748C UNITS
—=_15V Ambient .
Temperature, Ty CA1458
Min. Typ. |Max.
Input Offset Voltage, Rg= <10kQ % C _ 2 6 mV
Vio 0t070°C. - - 7.5
o
Input Offset Current, % C - 20 200 nA
| 0to70°C - - |300
10
Input Bias Current, 25°C - 80 500 nA
l:} 0t070°C - - |800
Input Resistance, R 0.3 2 - mMQ
Open-Loop Differential | R >2kQ 25°C 20,000 | 200,000 —
Voltage Gain, Agp Vpo=%10V 0to 70°C 15,000 _ _
Common-Mode Input 25°C +12 £13 _ v
Voltage Range, V|cR
Common-Mode o
< 7 -
Rejection Ratio, CMRR Rg<10kQ %5C 0 %0 dB
Supply-Voltage Rg < 10kS2 25°C - | 30 |10 |uvsv
Rejection Ratio, PSRR s= K
R >10kQ 25°C 12 | 14 | -
Qutput Voltage Swing, S
v 25°C *10 13 - \%
OoPP R >2kQ >
0to70 C 10 +13 -
Supply Current, I* 25°C - 17 |28 | mA
Device Dissipation, Pp 25°C — 50 85 | mW
* 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, 1.4 pF
Offset Voltage
Adjustment Range +15 mV
Output Resistance, R 75 Q
Output Short-Circuit Current 25 mA
Transient Response: Unity gain
Rise Time, t, V) =20 mV 0.3 Ms
Overshoot RL=2kQ %
CL <100 pF
Slew Rate, SR:
Closed-loop R >2kQ 0.5 Vs
Open-loop® 40

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

DC SUPPLY VOLTS (V* =15, v™115)
AMBIENT TEMPERATURE (Ty)r 25°C
LOAD CAPACITANCE (Cy)* 100 pF

OUTPUT MILLIVOLTS (Vo)

TIME— s

92CS-ISTATRI
Fig.8—0utput voltage vs. transient response time for
CA741Cand CA741.

INVERTING
INPUT

« SEE FUNCTIONAL DIAGRAM L
FOR TERMINAL Nos oF OV

RESPECTIVE TYPE NO 92CS-19424R2

Fig.9—Voltage-offset null circuit for CA741C, CA 741,
CA747CE, CA747CG, CA747E, and CA747G.

INVERTING
INPUT

ouTPUT

92€5-19425R2

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

Duai-,lnput 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 ifier, 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
logic 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 threshold
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 1541L 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 = 259C
Except for Differential Input Voltage, all voltages are measured with respect to ground (Term. 8).

DC Supply Voltage:
vt (Term. 2)
Vi(Term. 7). ..

Differential Input Voltage e e e

Common-Mode Input Voitage . ........

“A" or ''B"-Gate Input Voltage* . ........

Strobe Terminal Voltage .-

Output Terminal Load Current - . . .. .....

Device Dissipation:
Up to Tp = 75°C PN
Above Tp = 75°C

Ambient Temperature Range:
Operating . ...
Storage

Lead Temperature (during soldering):
At distance not less than 1/32 inch (0.79 mm|
case for 10 seconds max.

+10
-10
t5
t5 VvV
V- to V¥
. V- to . +6V
. +25 mA

< < <

.. 750 mW
Derate Linearly 8 mW/OC

—55 to +125 °C
—65 to +150 °C

) from o
+265 C

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

. LINEAR 0 0
E’B v St O @ st
R, R
n R21 23 3
30k 2o T{g a7k 1750
Cig]
S
R3q R3g
Ry Ry 2 6k
i® 1
s R2a,
" ampuir1erC> ...%.4 s Gd
OIFFERENTIAL __ﬁ 20 | o Loge
INPUT ® P 5 016 ]&D: 28 2 |oUTRUT
O
POy h Ras 3 Yo
DIFFERENTIAL (3 033 e 010
INPUT D6 02 B4 as:'J %7 g Yos Q22
R R, R
Ras SRS Ry Rio AN ¥oe s?
403 340 403 S40 0y
Ri7 Rig ¥Yor 3
Si33n| S
"A" INPUT (I Ril Riq
GATE Cz s o tzsu Si54x R23
8" INPUT @ . ] L_G(:)D‘
GATE o 37 me R27  R30g Rz O
o 778 USRS 25k
s e || ot o 1 e
x a9k v
187
re Ty Ris M6 RESISTANCE VALUES ARE
344k 344 asx S80 OHMS
SUBSTRATE CONNECTED TO
TERMINAL 7(v")
v (3) THRESHOLD
ADJUST s2cL-19381

Fig. 2 — Schematic diagram of the CA1541D.
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Features
s 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
Adijustable threshoid: 10 to 35 mV
Low threshold uncertainty range: £3 mV
Fast overload recovery time: —Differential-Mode: 15 ns typ.
—Common-Mode: 30 ns typ.
|ndgpendem 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
IFFERENTIAL LINEAR,
INPUT R @ ST
cA1541D]
A" INPUT
_lAMPuFIER
"A"INPUT®-
GATE
Losic
3
TPUT
"B"AMPLIFIER ®
DIFFERENTIAL- 8" INPUT
INPUT AMPLIFIER
®+—
O+—
8" INPUT THRESHOLD(; TROBE
TE 3173 A e HESH!

92¢5-19390

Fig. 1 — Functional block diagram of the CA1541D.

20v/

\_ INPUT SIGNAL

CHANNEL
GATE
INPUT

AMPLIFIER
oUTPUT

™.
2v/oiv, L STROBE INPUT

SENSE
/] AMPLIFIER
OUTAUT AT
\ LOGIC GATE

OUTRUT
TIME-50ns/0IV,

92¢5-19392

Fig. 3 — Typical operational wave forms.

vhsv

A CHANNEL

920519393

Fig. 4 — Input bias (1;g) and input-offset current (1;0)
test circuit.




ELECTRICAL CHARACTERISTICS

CA1541D

TEST CONDITIONS
ATy
TH ADJ. = A"
CHARACTERISTICS SYMBOLS _BV £ 1%, (unless LmiTs UNITS
(Term. 13) indicated
Cgxt= 0.01 uF | otherwise) MIN. l TYP. I MAX.
Static (DC) Characteristics
Power Dissipation Pp - 140 180 mw
Input Otfset Current o - 1 2 HA
Input Bias Current:
- 5
Ta = 250C [ Ver v B4 HA
Ta = —550C 5" Ve = z 50
Qutput Voltage: V3= Vo=
High * VoH | lom = 200 4A 0 3 - - v
Low - N Vig=5V, - - 350 1 s2c8-19394
:A - 3:55(: vo [ig«10ma - - ol ™ Fig. 5 — Test circuit for measurement of low (Vg ) and
A high (Vgy) output voltage levels.
Strobe Load Current Is Viz=0 - - 1.5 mA
Strobe Reverse Current: - - 2
TA = 25°C 1sp | Va2 =5V HA
Ta - 1255C - - B
Input Gate Load Current 1y Vip* Vi1 0 - - 25 mA
input Gate Reverse Current: - - 2
Ta = 25°C IGR | Vio= Vi1 =5V HA
Ta=125C - - *®
Switching Characteristics
Input Threshold Voltage: 14 17 20
TA = 25°C VTH mv
TA = =55 10 1250C 12 17 22 ey 1e210 08
Input Offset Voltage Vio - 1 6 mv ™
Input Gate Voltage: v _ 16 — PROPAGATION
High GH | v3=vg=25mv. v SUTKIER 50% | WAVEFORMS
Low VGL | Va=Vvg=0 - 0.7 - AT TERM. | o
Common-Mode Range: _ s _ ouTPUT 18V
Input Gate High vem v AT TERM. 9
- 15 - ov.
Input Gate Low
Ditferential-Mode Range: Vo _ +600 _ mv .
Input Gate High v¥asy
fr - 5 - v
put Gate Low Voo AMPLIFIER
. QUTRUT
Propagation Delay: oy TO SCOPE
Input to Ampnfier Output YA | V3= 25mV (pulsed), - 10 15
Input to Output o Viz=2v - 20 30
Strobe to Output g0 | V3=Va=Vs=Ve=0. - 15 20 m cA13410 -
V2 = 2V (pulsed) QUTPUT
70 SCOPE.
Gate Input to Amplifier Output tGA | V11 =2V (pulsed) - 10 15
Gate Input to Amplifier Input Gl V3=25mv - 30 35
Common-Mode Recovery Time: - 15 30
Input Gate High tCMR V3=V5=15V ns
Input Gate Low - 15 30 ow
- NOTE | :VrHs 50
Ditterential-Mode NOTE2:S2N "0 V¥eSV
Recovery Time: - 30 - WHEN §) IN "a*
input Gate High DR V3= Vg = 400 mV 5 ns 82 IN"b"
- - WHEN 82 IN “b"
tnput Gate Low 92CM~19395
Fig. 6 — Threshold propagation delay, gate and input-offset
y
test circuit with associated pulse wave forms.
0C SUPPLY VOLTAGE (VHV-Is &5V DC SUPPLY VOLTAGE (V+V-)s kS V THRESHOLD ADJUST VOLTAGE [VTH (ADW]*-5V]
3 19| THRESHOLD ADJUST VOLTAGE [Vry (ADJ] <=3 V H AMBIENT TEMPERATURE (Ta1:25°C 3 2|[AMBIENT TEMPERATURE (Ta):25°
1 1 I |
= x
£ 3 £
- 2 e
H E / ¥
5 3 3"
g 2 P g ——1
3 17] 6‘ 5 3 17
H & A H T
w = e o
E o E pd I e
= F—e.
5 H d 5 ——— 55y
z H !
# ] 13
-%0  -23 75 100 128 -3 -35 -4 -48 -5 -85 -6 -63 - -45 =5 -5
AMBIENT TEMPERATURE (TA)—"*C THRESHOLD ADJUST VOLTAGE [VTH (ADJ.)] —V NEGATIVE DC SUPPLY VOLTS (V™)
92Cs-19398 92C8-19397 92C5-19398

Fig. 7a — Input Vry vs. Tp.

Fig. 76 — Input Vry vs. Vry (ADJ.)

Fig. 7c = Input Vyyvs V-
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CA1541D

THRESHOLD ADJUST VOLTAGE [VTH(ADJ.)]==5 v
0}DC SUPPLY VOLTAGE (VHV-1s &5V

o

AMBIENT TEMPERATURE (Ta):23°C

\

\

INPUT THRESHOLD VOLTAGE (V) —mV
v

10|

.

50 100 200

150 250
INPUT PULSE WIDTN ttp)—ns

925~

Fig. 7d — Input V74 vs. input pulse width.

_“/__\ froryym2sns

o 0% __

j_\t‘ﬂ‘n
INPUT GEN.

i—”—*

" \02‘ STROBE
0% GEN.
o

12510 10ns —=

o

Fig. 9 — Differential-mode input range and recovery test circuit with
associated pulse wave forms.

2V STROBE

INPUT 1 010m
1.5V
°

a9V

OUTPUT
PULSE

226519403

300

19399

OVERLOAD
GEN
2400 mvV

Fig. 17 - Strobe to output test circuit with associated

pulse wave- Iorm
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N
(TERM. 10
OR 1)

*out
(TERM.14)

AMPLIFIER OUTPUT
TO SCOPE

Ovtssy

vem 1y AND 1y=25n8
ov p Yo%
OUTPUT (FOR INPUT €N VM
LESS THAN CONMON -
MODE INPUT RANGE ) 100mv
fe———200ns ——={ 1cpp

QUTPUT (FOR INPUT
GREATER TI

HAN COMMON-
MODE INPUT RANGE) ]
2100mV

92CM~19400

Fig. 8 — Common-mode input range test circuit with
assaciated pulse wave forms.

DC SUPPLY VOLTAGE (V¥ ,vT1s5V
THRESHOLD ADJUST VOLTAGE [VrH (ADJ.)]= =5 v
AMBIENT TEMPERATURE (Ta)*25°C

STROBE 5]

GEN. >
Va2V |
5 .
CcAI541D Dome 3
QUTPUT -
0 SCoPE "
2
5
o
E
C o2
5
2
e
5
°
RS J L
v¥asy 0
-a0 30 20 -0 0 10 20 30 4o
szcM-19401 INPUT VOLTAGE (e} —mV
92¢5-19402
Fig. 10 - Input-output transfer characteristics.
vigey 10 SCOPE
2
141008
GATE so%
INPUT
A0
(TERM.
OR 11} [——200rs
28mv__ | te310ns A
AMPLIFIER so% f QUTPUT
INPUT o TO SCOPE.
o 25
(TERM.3,4.5
or6l o fe1g) P

AMPLIFIER
OUTPUT

{TERM. I}

NOTE: Sz IN "a" POSITION WHEN S IN EITHER 0" POSITION
52 IN " POSITION WHEN S IN EITHER "t" POSITION

92C3-19404

Fig. 12 — Gatg input to amplifier input () test circuit
with associated pulse wave forms.

25mv OC
o)

92C5-19403

Fig. 13 — Gatg input to amplifier output (tg4) with
associated pulse wave forms.




FM IF Amplifier-Limiter and
Quadrature Detector

For FM IF and TV Sound |F Applications

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

The amplifier-limiter features the excellent limiting character-
istics of 3 cascaded differential amplifiers.

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 voltage drift over the full operating-temperature range.

This device can be in either dual-in-line or quad-i
line 14-lead plastic packages (CA2111AE and CA2111AQ,
respectively).

ELECTRICAL CHARACTERISTICS at T = 25°C

Features:

Direct replacement for ULN2111A and MC1357
Good sensitivity: Input limiting voltage (knee) (400
MV typ. at 10.7 MHz; 250 uV typ. at 4.5 MHz

and 5.5 MHz)

Excallent AM rejection (45 dB typ. at 10.7 MHz)
Provision for output from 3-stage | F amplifier section

Low harmonic distortion
o di permits si

d sing!

e-coil tuning

Extremely low AFC voltage drift over full

Minimum number of external parts required

LIMITS
CHARACTERISTIC SYMBOL TEST CONDITIONS UNITS
MIN. | TYP. | MAX.
DC Voltage: vt=12v - 5.4
At Terminal 1 Vi = 8V - 37
At Terminals 4, 5, 6, 10 V4,s5,6,10 vt= gv - + 1.35 \
At Terminals 2, 12 V2,12 - 35
DC Current (into Terminal 13)
Atvt= 8V - 14 mA
Atv*=12v 113 - 16
Amplifier Input Resistance Ry - 7 kQ
Amplifier Input Capacitance Cy - 11 pF
Detector Input Resistance R12 - 70 k$2
Detector Input Capacitance Ci12 o =10.7 MHz — 2.7 pF
Amplifier Output Resistance Rip - 60 Q
Detector Output Resistance Ry - 200 Q
De-Emphasis Resistance Rya - 8.8 kQ
DYNAMIC ELECTRICAL CHARACTERISTICS at Ta= 25°C
FM Modulation Frequency = 400 Hz, Source Resistance = 5052
TEST CONDITIONS TEST CIR-
CUITOR
CHARACTERISTIC | SYMBOL fo = 10.7 MHz fo=a5MHz | Jo=55MHz |\, 1o | CHARAC
Af =175 KHz Af =+ 26 KHz| Af = + 50 KHz TERISTIC
CURVES
vt=12v vt=8v 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 - 1} - 36 - 0| - dB | 2,756
[Ampl. Voltage GainA | Ay(10) 55 - 55 - 60 - 60 - dB 7
DETECTOR
Recovered Audio |V, (AF) |048 | - 03 - |om2 | - 12| - v |&7859
Output Voltage m (RMS)
Total Harmonic*
Distortion THD(1) 1 - 1 - 1.5 - 3 - % 7

v, = 10 mV (RMS)

AV; <50 puV (rms)

*100% FM, 30% AM

CA2111AE, CA2111AQ
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m
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F
o= o
1
- 92C8- 20749

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

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

DC Supply Voltage
[between terminals 13 (V*) and 7 (V7)) 16 v

Device Dissipation:

UptoTo=60°C ........... 600 mw
Above Tp =60°C ........... derate linearly 6.7 mW/°C
Ambient Temperature Range:
Operating —55 to +125 °c
Storage . —65 to +150 °c
Lead Temperature (During Soldering):
At distance 1/16 £ 1/32 in.
(1.59 = 0.79 mm)
from case for10s max. ...... . +265 °c
€0] suPPLY VOLTAGE (v*1sizv
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o[ ]1
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INPUT SIGNAL VOLTAGE (V;) — mV [rms]
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Fig. 2:-AM rejection vs input voltege (4.5 MHz).
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Fig. 3-AM rejsction vs input voltage (5.5 MHz).
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CA2111AE, CA2111AQ
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Fig. 4 —Circuit schematic—~CA2111A
DETECTOR TRANSFER
COMPONENT VALUES CHARACTERISTICS
c c2 ! [ [ Ry Q c2 c3 UPPER LOWER
PEAK PEAK
MHz uH oF K - oF uF MHz MHz
O uF 4s 14 120 2 30 3 0.003 458 482
55 8 100 2 0 3 0003 563 537
107 2 120 38 2 47 001 109 105
UNIVERTER
BOONTON
207€ OR
EQUIVALENT
SOuF ACVTVM
BALLANTINE
314
?E sée""“é ?5 EQUIVALENT NOTE:
NERATOR il
BOONTON L / Iv'wut to :h.e quadrature coil can be from
202H OR either terminal 9 or terminal 10. Terminal
EQUIVALENT

3308 OR
EQUIVAI.%NY

92¢5-20771

Fig, 7 —Test circuit.

9 is normally used because it lessens the
possibility of overloads during tuning.
The use of terminal 10 increases the
limiting sensitivity significantly and has
been used successfully in these tests,
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Fig. 9—Detected audio output volitsge vs input voitage (10.7 MHz)
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Fig. 10~AFC voltage vs ambient temp.
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Fig. 5-AM rejsction vs input voltage (10.7 MHz).
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Fig. 8—Detectsd audio output vs input voltage (5.5 MHz).
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DC Amplifier

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

e Balanced differential-amplifier configuration with controlled
constant-current source to provide outstanding versatility
e Built-in temperature stability for operation from -559C to +125°C

e Companion Application Note, ICAN 5030 "Applications of RCA CA3000
Integrated Circuit DC Amplifier” coverscharacteristics of different
operating modes, frequency considerations, |0 MHz narrow band
tuned amplifier design, crystal oscillator design, and many other
application aids

e 10-Lead hermetic TO-5 style package

ABSOLUTE-MAXIMUM VOLTAGE LIMITS MAXIMUM POWER SUPPLY VOLTAGE -- 16 0or £8 V
at Tgp = 25°C

OPERATING-TEMPERATURE RANGE . .  —559Cto+1250C  MAXIMUM SINGLE-ENDED INPUT-SIGNAL VOLTAGE . . 4V

STORAGE-TEMPERATURE RANGE _650C 10 +1500C  MAXIMUM COMMON-MODE INPUT-SIGNAL VOLTAGE . . $2V

LEAD-TEMPERATURE (During Soldering): MAXIMUM DEVICE DISSIPATION:

From —55°C1085°C. . . . . . . . . . 4s0mwW

At distance 1/16 £ 1/32 inch (1.59 £0.79 mm) .
. +265°C Above 85°C . . Derate 56 mW/°C

from case for 10 seconds max. .

ELECTRICAL CHARACTERISTICS, at Trp = 25°C, Voo = +6V, VEE = -6V, unless otherwise specified

LIMITS TYPICAL
SPECIAL TEST CONDITIONS TEST CHARAC-
CHARACTERISTICS SYMBOLS Terminals No.4 & No.5 Not | CIRCUITS cz'i TERISTICS
Connected Unless Specified 000 CIRVES
Fig. [Min. [Typ. [ Max. [ units | Fig.
STATIC CHARACTERISTICS
Input Offset Voltage Vio -Jisl s ] 2
Input Offset Current 110 - 112] 10 uh 2
Input Bias Current I18 - 23 36 uh 3
TERMINALS
v 4 5 5
Quiescent Operating 8 NC NC - 126 - v 4
Voltage v°' NC. VEE - (w2 - v 4
10 VEE NC - |15 - v 4
VEE VEE - | 0.6 - \ 4
Device Dissipation Pp NC NC - | 30 - m NONE
DYNAMIC CHARACTERISTICS
Differential Voltage Gain A IFF Single-Ended Output f = | kHz 6 28 | 32 - dB 5
Single-Ended Input Double-Ended Output f = | kHz 6 - 38 - dB 5
Bandwidth at -3 dB Point B V| =10mV, Ry = 1kQ - Jeso| - | KMz 7
Mls:l.num Output Voltage VouT(P-P) f=1 kHz 6 - 6.4 - V(p-P) NONE
ing
Common-Mode Rejection _ .
Ratio CMRR f=1 kHz 9 70 98 dB 8
Single-Ended Input I £=1 kHz 1 70¢ |19k | - Q 10
Impedance
Single-Ended Output .
| mpedance Zout f=1 kHz 13 (5.5 | 8k [10.5k[ Q 12
Total Harmonic Distortion THD Rg=1k§2 f = | kHz Vo=42Vp.o - |0.2 5 % 4
AGC Range (Maximum Vol tage ~ -
Gain to Complete Cutoff) Ace fo 1 khz 5 & | % a8 NOKE

STATIC CHARACTERISTICS FOR TYPE CA3000
INPUT OFFSET VOLTAGE AND CURRENT vs TEMPERATURE INPUT BIAS CURRENT vs TEMPERATURE

o

POSITIVE DC SUPPLY VOLTS (Voc) = +6 POSITIVE DC SUPPLY VOLTS (Vg - +(
IVE DC SUPPLY VOLTS (Vgg)s =6 NEGATIVE DC SUPPLY VOLTS (Vgg)s =6

TTTTT
T
Ima

I
1

1)

TNPUT OFFSET CURRENT (T10)—pA
INPUT OFFSET VOLTAGE (Vo) — mV

INPUT BIAS CURRENT (1.
MICROAMPERES

HIGHLIGHTS

@ Input lmpedance « « « o ¢ o 04
® Voltage Gaine « o « v s 0 v 0 s s
@ Common-Mode Rejection Ratio
@ Input Offset Voltage. « « « « o &
© Push-Pull Input and Output

® Frequency Capability

CA3000

195 K2 typ.
30 dB typ.
98 dB typ.
1.4 my typ.

DC to 30 MHz (with external C and R)

® Wide AGC Range. o « o o ¢ o o ¢ o

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

90 dB typ.

R9

R,
SRio

CASE_AND
S)SUBSTRATE
v
Resistance values ore in ohms

92C5-12979R2

Fig.) SCHEMATIC DIAGRAM

QUIESCENT OPERATING VOLTAGE vs TEMPERATURE

OSTTIVE DC SUPPLY VOLTS (Veg) = +6
EGATIVE DC SUPPLY VOLTS (Vgg) s —§

‘QUIESCENT OPERATING VOLTAGE

, (TERMINAL No. 8 OR No. 10 TO GROUNOI—VOLTS'

sus 0] [T 17

-5 -% -25 25 50 7 [ 128 =75 -%0 -2% 25 50 kel 100 125

AMBIENT TEMPERATURE (Tp )—°C AMBIENT TEMPERATURE (Ta )—*C
92¢5-13299

Fig.2 Fig.3

92Cs-13296

-%0 -2% 25 50

k£ 100 12%

AMBIENT TEMPERATURE (T, )—°C

Fig.4

92¢5-13394
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CA3000

DYNANIC CHARACTERISTICS AND TEST CIRCUIT FOR TYPE CA3000

DIFFERENTIAL VOLTAGE GAIN vs TEMPERATURE DIFFERENTIAL VOLTAGE GAIN AND MAXIMUM OUTPUT BANDWIDTH AT -3 dB POINT vs TEMPERATURE

SINGLE-ENDED INPUT IMPEDANCE TEST CIRCUIT

Fig.9

TPOSTTIVE BC SUPPLY VOLTS (Vegls +6 VOLTAGE SWING TEST CIRGUIT
POSITIVE DC SUPPLY VOLTS (V¢g)* +6
NEGATIVE DC SUPPLY VOLTS (Vgg)s —6 Ve
REQUENCY (1) * Ikc/s bt 69 NEGATIVE DC SUPPLY VOLTS (Vgg)=» =6
- 10]
g I
L AMBIENT TEMPERATURE (T 5 )=-55°C
z
3 28
w TP 0SCILLOSCOPE . 25 | ||
M T (TEKTRONIX ] I
5 T nougli;s}:m TYPE 5::,502A. E
'
Sl NDED| 0| © EQUIVALENT) H
ey SINGLE- -
EH ) ENDED, 8
|z . OUTPUT| 5
&= 3
=2 =
3 L §
[TTTTTTT mE; SESEESEES Yout -6V -4
-7 -8 -28 25 %0 78 100 125 AoiFF. * 20L0Gi0 = vee
92CS-13497RI 0.001 0o ol 1 10
AMBIENT TEMPERATURE (T ) —°C -
R 92CS-13594 . FREQUENCY (1) — MHz 92CS-13294
Fig.5 Fig.6 Fig.7
COMMON-MODE REJECTION RATIO TEST CIRCUIT
SINGLE-ENDED INPUT IMPEDANCE vs TEMPERATURE
COMMON-MODE REJECTION RATIO vs TEMPERATURE ‘Vgt\:l
T POSITIVE DC SUPPLY VOLTS (Vcc) * +6 O1xF S50[J] POSITIVE DC SUPPLY VOLTS (Vgol= 6
inana NEGATIVE DC SUPPLY VOLTS (Vgg)® —6 e < NEGATIVE DC SUPPLY VOLTS (Vgg)* =6
58] R 1) - =+ HH FRrequency Ik
= | 300t
Eq (RMS) £ T
N
z I3
e OSCILLOSCOPE g
-3 <+ WITH K
w > IuF HIGH -GAIN w
@ DIFFERENTIAL o
H INPUT =
w& -
83 B
32 g
2 2
g2 5
H i
° H
2
i
92 -6V ] N 8!
-75 %0 -25 25 50 75 100 125 VEE -75 50 -25 25 50 75 100 125
AMBIENT TEMPERATURE (Tp 1—°C N AMBIENT TEMPERATURE (T, )—°C
. s2cs-13207 COMMON-MODE REJECTION RATIO(CMR) ® 20 log ‘:’:ﬁ:&" A szcs-13298
F i" 8 *A = SINGLE-ENDED VOLTAGE GAIN AS MEASURED i
IN CRCUIT SHOWN IN FIG.68 . 92¢5-12983R2 Fig.10

SINGLE-ENDED OUTPUT IMPEDA*CE vs TEMPERATURE

POSITIVE DC SUPPLY VOLTS (Vcc)= +6
NEGATIVE DC SUPPLY VOLTS (Vgg)= -6
ENCY

SINGLE-ENDED OUTPUT IMPEDANCE TEST CIRCUIT

v 1
&5 bd=s ve
+6V
10uF OlwF
1omy %
(Rus) S50 T
] +1 1 (BALL ANTINE
£ TYPE 314
5 1-kHz 10000
° cenRaTOR| 1%
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-
H <+
ﬂ ZEQEV 925 —13455R1
n_, I3
8 92S—13498R! Z 4 H aasagses
Fig.l1 ~75 50 25 25 50 75 100 125
AMBIENT TEMPERATURE (T )—°C
92¢5-13301 Fig.!3
Figel2
TOTAL HARMONIC DISTORTION vs TEMPERATURE AGC RANGE TEST CIRCUIT
[T [POSITIVE DC SUPPLY VOLTS (Vgc)® +6 [
INEGATIVE DC SUPPLY VOLTS (Veg)» =6 [
FREQUENCY (1) = 1kHz
i
o8
2
S
5
2
7 -0 -25 0 25 0 75 100 125 = VEE szCs-13449R1
AMBIENT TEMPERATURE (T, )—*C
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Video and Wideband Amplifier
®Push.Pull Input & Output
@ AGC Range 60 dB typ.
®Designed for use in Video Systems ond Communication Equipment ¢ Bondwidth. .. .. .. 29 MH:
Bal P . e . ion with s source ® Input Resistance . . 150kQ typ.
" 0utput Resistance . 45 Q typ.
provides outstanding versatility ® Voltage Gain. . . . . 19.dB typ.
®Built-in temperature stability for operation from -55°C to +125°C o Input Offset Voltage . . .. 1.5 mV typ.
© Emitter follower input & output
©Companion Application Note ICAN5038 “Application of the RCA-CA3001 Integrated- APPLICATIONS
Circuit Video Amplifier”, covers dif ing modes, gain control, distortion, ® Schmitt Trigger oDC, IF, &
swing copability, 3 stage amplifier design,and o Schmitt trigger study. ®Mixer Video
®12-Lead Hermetic TO-5 Style Package *Modulator Amlifier
ABSOLUTE-MAXIMUM YOLTAGE AND CURRENT LIMITS at TA = 25°C
Indicated voltage or current limits for each terminal can be applied under the ified diti for other inal
All Voltages are with respect to ground (common terminal of Positive and Negative DC Supplies).
VOLTAGE OR VOLTAGE OR
TERMINAL)| _ CURRENT LIMITS CONDITIONS TERMINAL |—CURRENT LIMITS CONDITIONS
NEGATIVE | POSITIVE | TERMINAL | VOLTAGE NEGATIVE LPOS(TIVE TERMINAL | VOLTAGE
26 0 1,261 0
1 2.5 2.5 3,10 % 3 5
® * 8 25mA 9 %
L6 0 200-0 RESISTOR
2 -8.5 0 310 -8.5 CONNECTEDBETWEEN
S % TERMINALSNo.8 & No.1Q
1,2,6 0 9 o 10 1,2,6,10 0
3 -10 0 9 % 3 B
10 5] 1,26 0
1,26 0 10 -10 0 3 %
4 8.5 0 9 % 9 hd
10 -6 1,2,6,10 0
1,2,6 0 3 b
s 5 0 310 5 1 25 mA N *
9 % 200-Q RESISTOR
1 . CONNECTED BETWEEN
v 2 TERMINALSNa 10&No.11
6 -2.5 2.5 3,10 )
9 % INTERNAL CONNECTION
12
INTERNAL CONNECTION DO NOT USE
7 00 NOT USE case | NTERNALLY CONNECTED TO TERMINAL No.3
(SUBSTRATE) DO NOT GROUND J
OPERATING TEMPERATURERANGE . ..........ccoooiiiiiien... -55°C to +125°C
STORAGE TEMPERATURERANGE  .............cooiiiiiiinin.n -65°C to +150°C
LEAD TEMPERATURE (During Soldering):
At distance 1/16  1/32 inch (1.59 £ 0.79mm)
from case for 10 SeCONAS MAX. .. v vvevuneeeneeriereennanss +265°C
MAXIMUM SINGLE-ENDED INPUT-SIGNAL VOLTAGE .. 4V
MAXIMUM COMMON-MODE INPUT-SIGNAL VOLTAGE .............. 25V
MAXIMUM DEVICE DISSIPATION:
550850 L 450 mW
ABOVE 850C .. Derate linearly 5 mW/°C

CA3001

[: o7
28%2Ri0
SKSRg Ry
500 2
¥o,
KSRy
Yoz All resistors
22K are in ohms.
Riz
vee®
* Internal Connection = DO NOT USE
Fig.1 - Schematic Diagram.
POSITIVE DC SUPPLY VOLTS (Vec) =+6
NEGATIVE DC SUPPLY VOLTS (Vgg)=-6
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Fig.2 - Input offset voltage and current vs. temperature.
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Fig.3 - Input bias current vs. temperature.
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POSITIVE OC SUPPLY. VOLTS (Vgc) = +6 POSITIVE DC SUPPLY VOLTS (Vcg)*+6
NEGATIVE DC SUPPLY VOLTS (Vgg)*—6 NEGATIVE OC SUPPLY VOLTS (Vgg) *~6
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Fig. 4 - Output offset voltage vs. temperature. Fig. 5 - Quiescent

operating voltage vs. temperature.
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Fig. 6 - Device dissipation vs. temperature.
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CA3001

ELECTRICAL CHARACTERISTICS, AT Tp = 25°C, Ve =+6 V, VEE= -6 V

POSITIVE OC SUPPLY VOLTS (Vcc)®+6

T T
NEGATIVE DC SUPPLY VOLTS (Vgg)*-6 ~H - t :L g
FREQUENCY (11:1.75 MHz " I
T T + HH
LIMITS TYPICAL iSas: t i
CHARACTERISTICS SPECIAL TEST CONDITIONS | 7gsr CHARAC- 6. = :
(See Page 2 for sympoLs | Terminals No.dand No.S | cipeyirs TYPE CA3001 TERISTICS T S NSSseIaise:
Definitions of Terms) Not Connected CURVES T N:
Unless + T TN
Fig. Min. ] Typ. ] Max. I Units Fig. z T T
3 NG TR
STATIC CHARACTERISTICS: g T
2184
Input Offset Voltage vio 12 - 1.5 - mv 2 E !
g
Input Offset Current 1o 13 - 1 10 HA 2 8.3 T T S
Input Bias Current Iy 13 -] 16 | 36 | wA 3 pcass 2aas P eos Aagasian:
75 -850 -25 25 50 75 100 125
Output Offset Voltage Voo Rs =1k - 54 | 300 | mv 4 AMBIENT TEMPERATURE (Tq)—°C  92cs-13287
TERMINALS Fig. 7 - Differential voltage gain vs. temperature.
MODE 4 5
Quiescent Operating A} A | nc | Ne 38 [ 44 5 v 5
. OR
Voltage Vit NC | VEE - 4.8 - v 5
c | vee| nc 2| - v 5
© D[ VEE | VEE - 4 - v 5
A | NC | NC 60 | 78 | 120 | mw s
B8 | Nc | Vee - n - W 6
Device Dissipation Py
¢ |vee| ne < lue| - | mw 6
POSITIVE DC SUPPLY VOLTS (vca))- re
. R NEGATIVE DC SUPPLY VOLTS (VEE) =~
° VEE | VEE 8 v s AMBIENT TEMPERATURE (Ta)+25%C
DYNAMIC CHARACTERISTICS: 20|
Differential Voltage Gain ApiFF f 1.75 MHz 16 19 - dB 78
(Single-ended input and output) f 20 MHz 10 | 14 - a8 ‘ “f ® ~
Bandwidth at -3 dB Point X BW Rg = 5002 16 29 - MHz NONE % ol
Maximum Output Voltage Swing | VoyT(P-P) Rg =500 f=1.75 MHz - 5 Vp.p NONE 3 \
w
f 1.75MHz, Rs - 1 Ki: " . 5 8 IT) g
Noise Figure NF ~ ]
f 11.7 MHz, Rg 1 Ki/ " - 1.7 dB 9 >
Common-Mode Rejection Ratio CMRR f 1KHz 70 88 - dB 10 \
Input Impedance Components: 2 l >
.1 10 1000
Parallel Input Resistance RIN f 1.75MHz S0 | 140 - [39] 1 FREQUENCY (f) — MHz 92C5-13262R1
Parallel Input Capacitance CIN f 1.75MHz - 3.4 7 pF 11 Fig. 8 - Differential voltage gain vs. frequency.
Output Resistance Rout t 175 MHz - 45 70 { NONE
AGC Range (Maximum voltage | pg¢ t 175 MHz 55 [ 60 d8 |  NONE
gain to complete cutoff)
POSITIVE OC SUPPLY VOLTS (Vge)® +6
NEGATIVE DC SUPPLY VOLTS (VEg)®-6 HHH POSITIVE DC SUPPLY VOLTS (Vcc)*+6 POSITIVE DC SUPPLY VOLTS (Vec)* +6
AMBIENT TEMPERATURE (T)#25°C T 1] NEGATIVE DC SUPPLY VOLTS (Vgg)*-6 NEGATIVE DC SUPPLY VOLTS (VEE) *-6
s FReQuENCY (1)« ki AMBIENT TEMPERATURE (T2)=25°C
[1] | z
I t T T
z : o | N
= i INPUT (B
oS z i z
] K i ! CAP:ijI']rANCE [Tl &
&z s w
w3 2 M H 2
83 K g
3 2 T &
£33 2 : . g
e o
zs R — HIpY s 2
H - ¢ °
H 5 L] INPUT S
3 3 RESISTANCE i, &
[T 1 -
5| 9 b i Lo
° 800 1000 1500 2000 2500 3000 -75 50 -25 0 25 50 75 100 125 o R T s e - eet
SOURCE RESISTANCE (Rg)—2 s2cs-1s2e4 AMBIENT TEMPERATURE (Ta)—*C  92Cs-13288 FREQUENGY (11— Wz secs el
Fig. 9- Noise figure vs. source resistance and frequency. Fig. 10 - C de rejection ratio vs. temperat Fig. 11. Input imped P ts vs. freq Y.
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CA3001

OIFFERENTIAL
VOLTMETER
(FLUKE TYPE 60!
EQUIVALENT)

-6V

EE 92¢5-13533

-6V
= = s2¢s-13887 92¢5-13356 * Separate tuned input civ:l:l(s are uijd '0'61.73- MHz and 11.d7 MHz.
. Source-resistance matching taps adjusted with circuit tuned to
1. Adjust Vp for V, (DC) =0 £0.1V 2. Messure Vg and record . ? (1 h
Input off ot voltege ( (V10) In mV as ve 5 Fig. 13 - Input offset current and input bias current ;%m‘a’;;:"d with 50-ohm resistor connected to simulate
V10* {o00 test circuif. F.' 14 .
1g. - Noise figure test circuit.
Fig. 12 - Input offset voltage test circuit. 9 9
37-250.
of
vee

+6V

0SCILLOSCOPE
WITH HIGH-GAIN
DIFFERENTIAL
INPUT
(TEKTRONIX TYPE
530, 540, OR 580
WITH TYPED PLUG-IN
n:xmomx"ﬂ?[ 502,

00! uF
ATTENUATOR
Z+500

0.001
EQUIVALENT) 175 MHZ wF =
AMPLIFIER ‘—-—
- = VEE GAIN: O TO 4548 v l.__
COMMON~-MODE REJECTION RATIO gy .
(a%)(2)(0.3)
CMR= 20 LOG g vy
Eq(rms) s2cs-3334 L _Es
-
A+ SINGLE -ENDED VOLTAGE LTSNz Y wirh S N POSITION X
GAIN . AwiTH S N POSITOR 2
. N SoumcE AGC RANGE * 20 L0610 oy i " v FOSITION ¥
Fig. 15 - Common-mode rejection ratio test circuit.

925-13886

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

@ Designed for use in Communication Equipment
@ Bal d diés, il

omplifier
id 1 i

v L4
© 10-Lead hermetic TO-5 style package
© Built-in p bility for operation from -55°C to +125°C

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

IF Amplifier® covers diff P g modes, cross modulation, gain control, 4-stage
N Lot

lope and product di alysis.

figuration with lled t source

amplifier design, and an

ABSOLUTE-MAXIMUM VOLTAGE AND CURRENT LIMITS, at T4 = 25°C

COMMON-MODE INPUT SIGNAL VOLTAGE. eee.. B2V
MAXIMUM POWER SUPPLY VOLTAGE........ .. 16Vori8v
OPERATING-TEMPERATURERANGE ........................ -559C to +125°C
STORAGE-TEMPERATURERANGE .......................... -65°C to +150°C
LEAD TEMPERATURE (During Soldering):

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

from case for 10 seconds rna);. ............................. +265°C
MAXIMUM INPUT-SIGNAL VOLTAGE  .........,............. 14V
MAXIMUM DEVICE DISSIPATION:

55 to 85°C 450 mW

Above 85°C

STATIC CHARACTERISTICS AND TEST CIRCUITS

POSITIVE DC SUPPLY VOLTS (Vgc)® +6
NEGATIVE DC SUPPLY VOLTS (Vgg)® =6 °

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

w

s
-

~

TRPUT OFFSET VOLTAGE (Vyo1—mV
INPUT UNBALANCE CURRENT (I )—uA

INPUT BIAS CURRENT (I'y) — MICROAMPERES

o T 1

-75 50 - 25 50 75 100 125
AMBENT TEMPERATURE (Ta)—*C 92c5-13347
Fig.2 - Input unbalance voltage & current vs temperature.

-75 -5 -25 o 25 50 kel 100 125
AMBIENT TEMPERATURE (Ta) —°C 92c5-13345

Fig.3 - Input bias current vs temperature.

STATIC CHARACTERISTICS AND TEST CIRCUITS

POSITIVE DC SUPPLY VOLTS (Vecl= +6
NEGATIVE DC SUPPLY VOLTS (Vgg)» =6
AMBIENT TEMPERATURE (Tp)»25°C

POSITIVE DC SUPPLY VOLTS (Vcc) * +6
NEGATIVE DC SUPPLY VOLTS (Vgg)= =6
FREQUENCY (f) =1.75 MHz
[ 25 L
2
z
3
3
w
8
2
3
g
22, i1 (T H1H
-75 -50 -25 25 50 75 | 25

AMBIENT TEMPERATURE (Tq)—°C
92¢5-13344

Fig. 5a - Differential voltage gain vs temperature.
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pil
N

% AN
3
z s
3
8
2
g

0

ol I 100

FREQUENCY (f)— MHz
92¢5-13382

Fig. 5b - Differential voltage gain vs frequency.

HIGHLIGHTS

© Input Resistance . .. ... 100 kQ typ.
© Output Resistance . . ... 70 Qtyp.
® Voltage Gain. . 24 dB typ. @ 1.75 MHz
® Push-Pull Input, Single-Ended Output

©-3dB Bondwidth . .. ... 11 MHz typ.
®AGC Range.......... 80dBtyp.
® Useful Frequency Range DC to. . 15 MHz

APPLICATIONS
® Product Detector © AM Detector
oIF & Video ® Schmitt Trigger

Amplifier

@V+

*TERMINAL No. 6 IS AN
INTERNAL CONNECTION

DO NOT USE

CASE AND SUBSTRATE

-12953R
ALL RESISTORS ARE IN OHMS 92¢5-12953R2

Fig. 1 — Schematic diagram.

POSITIVE DC SUPPLY VOLTS (Vecl® +6
NEGATIVE DC SUPPLY VOLTS (Vggl® =6

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

-75 %0  -28 25 %0 75 100 125
AMBIENT TEMPERATURE (Tp 1=*c
92Cs-135€2

Fig.4 - Quiescent operating voltage vs temperature.

T POSITIVE DC SUPPLY VOLTS (Vec) * +6 FHITTITIH
HHH NEGATIVE DC SUPPLY VOLTS (Vgg)® —6 f

nE T 7 HH
~ 4 +
§ HEHHIH R A e
g 1
& 8!
4 1
g 1
3
g
<
z t
5 i
H 1 SEEgeas
g jRguiadal i Rasdas
g T H P

HiH ]
[esennanst e t
T T 10 1T I I
75 S0 25 28 50 75 100 125

AMBIENT TEMPERATURE (Ta)—*C
92¢s-13346

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




ELECTRICAL CHARACTERISTICS, ot T 5 =25°C, Vcc =+6 V, VEE =6 V

CA3002

POSITIVE DC SUPPLY VOLTS (Vco)= 46

NEGATIVE DC SUPPLY VOLTS (Vgg)s =6

LIMITS TYPICAL AMBIENT TEMPERATURE (T,)+25°C
FREQUENCY (f) » LT8 MK,
SPECIAL TEST CONDITIONS |  TEST CHARAC- :
CHARACTERISTICS SYMBOLs | TERMINALS No3 & Nod | CIRCUITS CA3002 TERISTICS g
NOT CONNECTED CURVES !
UNLESS OTHERWISE NOTED - - g
Fig. | Min. [ Typ. [Max. [ Units|  Fig. 2
STATIC CHARACTERISTICS: g
input Offset Voltage vio 4 - 2.2 - mv 2 g
Input Unbalance Current Iy - 2.2 10 BA 2 =
Input Blas Cutrent It - 0 3 HA 3
MODE |  TERMINAL 2 505 s oo
Qulescent Operating 2 4 SOURCE RESISTANCE (Rg)—2
Valtogs A |Vee NC HERERKE ' . . e
‘ B [Vee Vee " ) " " Fig. 7 - Noise figure vs source resistance.
Device Dissipation Pt - 55 - my None o
C
DYNAMIC CHARACTERISTICS: T
nzsagmft: OipF
Differential Voltage Gain VinN = 10mV wrornmsiom:n-
(Single-Ended Input ADIFF t =175 MHz 19 24 . daB 5&.5
and Output) Rs =500
Bandwidth at -3 dB Point BW Rg =508 V(N = 10mV - 1 < | MHz 6
Maximum Output Voltage Swing | VouT(P-P) - . 55 . Vp.p None
Noise Figure NF =175 MHz Rg = 1K) 8 - 4 8 | @8 7
Input Impedance Components:
Parallel Input Resistance RIN =175 MHz None - | look M Q None Vee s2cs-13568
-
-6V
Parallel input Capacitance +CIN f= 175 MHz None - 4 . p; None .Tr&’ "1 ;:l“;w’ to provide |Ill¢|l°7‘§°dM;W|V::M gﬁ’ °‘ 'R
R 17 . - 9a& 9 with tank tuned to resonance a a resistor
Output Resistance ouT t=175MHz 14 70 a b 10 Simulate the noise diode.
AGC Range (Maximum Voltage Fig. 8 - Noise figure.
Gain to Complete Cutoff AGC f =175 MHz 13 60| s [ - |8 12 9. gure.
TH POSITIVE DC SUPPLY VOLTS (Veg) * +6 HH POSITIVE OC SUPPLY VOLTS (Vgc)® +8 T POSITIVE DC SUPPLY VOLTS (Vo) = +6 A
T NEGATIVE DC SUPPLY VOLTS (Vggls =6 HH NEGATIVE DC SUPPLY VOLTS (Vggl® =6 - NEGATIVE OC SUPPLY VOLTS (Vggle =8 HH
maunw () = LT5 MHz ITIIT] aMBIENT TEMPERATURE (Ta )e25° Ht FREQUENCY (1) = 175 M1 HH-
e us
) . o [ v i oo s
T
| i 1 fr ;
58 i ud S,
EH i £ = g
n@ | B3
o H 22 8t
o o -
z2 - o] Iy (L R
5o o ;E
2 %3 z
32 E 3
i .
8 g g
9 1] sas LT 0 11171 171 Il
- 50 -28 25" 50 75 100 125 ° L ~T5 <%0 -25 2% % 00 123

AMBIENT TEMPERATURE (Tq)—*C
92¢5-13399

Fig. 9a - Output resistance vs temperature.

20
FREQUENCY (t)—M¥z
92¢3-13400

Fig. 9b - Output resistance vs frequency.

POSITIVE OC SUPPLY VOLTS (Vee)* +.

NEGATIVE DC SUPPLY VOLTS (Vg

AMBIENT TEMPERATURE (7)) #25°C

AMBIENT TEMPERATURE (Tp)—"*C

92¢3-13402

Fig. 10- Input level for — 30 dB intermodulation
vs. temperature

RF
ATTENUATOR VIVM,
BOONTON
2-TONE 0-80d8 J rgpsoox-u
GENERATOR -
#+1800.000 kHz 2 | EQUIVALENT)
127 1801.500 kHz s SIGNAL
3 SOURCE
_L o (HEWLETT-
= [ M3 BN PACKARD VARIABLE O.1uF
I TYPE 658 OR | DC SUPPLY
e = g EQUIVALENT) | 10 TO-6V) w2
-6V 92C5-13564 W VEE
. B " i i"“' -6V 92€5-13368
1) Incraasa both input-signal tones until the 2f2-1 and 2t4-f2 output- o5
signal voltages are 30 dB below the f1 and {2 output-signal voltages. 1) St uator at 80 dB attenuation

2)‘M-unu rms values of the input and output signal voltages.

3) The measured input signal voltage is that value when the 3rd-har-
monic intermodulatio’s products are 30 dB below the fundamen-
tal outputs.

Fig. 11 - Intermodulation Test Circuit .

s I
] 20 23 30
FREQUENCY (f) —MHz
920513400

Fig. 12- AGC range vs frequency.

2) Set variable dc supply voitage at 0 V.
3) g'uct::.u.t“’lm.' inputvoltageuntit RF V,T.V.M. indicates 5 mV

4) Set variable dc supply voltage at -6 V.

§) Adjust attenuator until RF V.T.V.M. again indicates 5 mV output,

6) Changs in attenuator setting in dB is total AGC Range.
Fig. 13- AGC range.

o~



CA3004

RF Ampllfler ® Push-Pull Input and Output
©® Wide and Narrow-Band Amplifier
® Designed for use in Ci ications Equip * AGC
L ]
® Balanced Differentiol-Amplifier Configuration with Controlled Constant-Current Detector
Source Provides Unexcelled Versatility ® Operation from DC to 100 Mc/s
® Built-in Temperature Stability for Operation from -55% C to +125° C ® Mixer
®  Limiter
® Similar to RCA CA3005 and CA3006, plus Emitter-Degeneration Resistors ®  Modulator
to Provide More Linear Transfer Characteristic and Increased Input-Signal .
Handling Capability RF, IF, and Video Frequency
Capability
® Companion Application Note ICAN 5022 "Appllcahen of RCA CA3004, CA3005,
ond CA3006 Integrated Circuit RF Amplifiers”, covers chuwcunshcs of SCHEMATIC DIAGRAM FOR CA2004
different operating modes, noise perf , mixer, AGC, see noTe
limiter, detector, and amplifier design considerations. ®

® 12-Lead Hermetic TO-5 Style Package

ABSOLUTE-MAXIMUM VOLTAGE LIMITS, at Tgy = 25°C

Voltage limits shown for each terminal can be applied under the indi d circuit diti for other inal
All voltages are with respect to GROUND (common terminal of Positive and Negative DC Supplies)

VOLTAGE LIMITS CONDITIONS VOLTAGE LIMITS CONDITIONS
TERMINAL TERMINAL
NEGATIVE | POSITIVE | TERMINAL | VOLTAGE NEGATIVE | POSITIVE | TERMINAL| VOLTAGE
1 NO CONNECTION 7 NO CONNECTION
6 0 8 . NO CONNECTION
12 0 2 0 s2cs-z9s9m
3 9.5 3 -6 NOTE: C.
2 95 0 9 % 6 0 pasitive de supply voltoge weed tey ™!
10 % 9 0 +12 0 % clreuit,
11 £ 1 % Fig.1
2 0 12 0
6 0 2 0 TYPICAL STATIC CHARACTERISTICS AND -
3 12 0 9 % 3 -6 TEST CIRCUITS FOR TYPE CA3004
B 10 % 6 0 .
1 . 0 0 £ . 0 (Figs. 2 to 8)
12 0 1 % INPUT OFFSET VOLTAGE AND CURRENT
2 0 12 0 S TEMPERATURE
6 0 2 0 POSITIVE DC SUPPLY VOLTS (Vce)® +6
9 46 3 _G NEGATIVE® DC SUPPLY VOLTS (Vgg)* —=6€
4 2 0 10 % 6 0 T
1 % n 0 +12 10 % g
1 0 1 % T
12 0 EE] man
2,83,12 g 2 0 E"E‘ FF: AGETHH
5 % 0 9 % 3 .6 g E
10 % 6 0
1 % 12 -35 a5 9 % ;
2 0 10 % E
3 -6 11 +46 Y
S
6 35 35 9 L CASE INTERNALLY CONNECTED TO TERMINAL g HHT H H
B e 10 % NO.3 (SUBSTRATE) DO NOT GROUND <78 %0 -28 23 %0 1 125
11 ‘6 FREE-AIR TEMPERATURE (T;‘l.—‘c sacssson
12 0 Fig.2
INPUT BIAS CURRENT VS TEMPERATURE
OPERATING-TEMPERATURE RANGE . .............. -55°C 1o +125°C HH POSITIVE OC SUPPLY VOLTS (Vee)® +6
STORAGETEMPERATURE RANGE . ... ............ -65°C to +150°C | NEGATIVE DC SUPPLY VOLTS (Veg)« -8
LEAD TEMPERATURE (During Soldering) <
At distance 1/16 £ 1/32 inch (1.59 * 0.79mm) he
from case for 10 seconds MaX. . .................. +265°C l e
MAXIMUM SINGLE-ENDED INPUT- = sof
SIGNAL VOLTAGE . .. evovevnvananananen .. $35V £
MAXIMUM COMMON-MODE INPUT- g
SIGNAL VOLTAGE . . ..o overiaiieanenn e, 25V, 435V 8
MAXIMUM DEVICE DISSIPATION . ................ 300 mW ]
v
g
-7 %0 -25 23 ] vo(; s

FREE-AIR TEMPERATURE (Tpp)—°C
secs-13348

Fig.3
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ELECTRICAL CHARACTERISTICS, at Tpa = 25° C, VoC = %V, VEE = -6 V unless otherwise specified

LIMITS TYPICAL
CHARACTERISTICS SPECIAL TEST CONDITIONS | TESY TYPE TR
SYMBOLS | forminalso.d and No.5 Open | * oo cAN0Y CURVES
Unless Otherwise Specified Fig. Min. [ Typ. I Max. | Units Fig.
STATIC CHARACTERISTICS
Input Offset Voltage Vio Fig.4 - 17 5 mv Fig.2
Input Offset Current Iio Fig.5 - 0125 5 HA Fig.2
Input Bias Current I Fig.5 - 21 40 LA Fig.3
TERMINALS
4 5
Quiescent Ig NC NC Fig.8 - 1 - mA Fig.6
Operating or
Current 1 VEE NC Fig.8 - 27 - mA Fig.6
NC VEE Fig8 - | oas | - mA Fig.6
VEE VEE Fig.8 - | us | - mA Fig.6
Quiescent Operating o/ Figs | - | 11| - - Fig7
Device Dissipation PT Fig.8 - 26 - mw NONE
DYNAMIC CHARACTERISTICS
Power Gain Gp f =100 Mc/s Fig.11 10 12 - dB Fig.9
Noise Figure NF =100 Mc/s Fig.11 - 6.3 9 dB Fig.10
o ton Eatio CMR | f=1Ke/s Figla | - | | - | Fig.12
Ag‘a:i:tagxceom?:‘levg::t:sfe) AGC f=175Mc/s Fig.14 -60 - - dB NONE
DEFINITIONS OF TERMS
Input Offset Voltage Power Gain

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

Input Offset Current

The difference in the currents at the two input terminals when the
quiescent operating voltages at the two output terminals are equal.
Input Bias Current

The average value (one-half the sum) of the currents at the two
input terminals when the quiescent operating voltages at the two
output terminals are equal.

Quiescent Operating Current

The average (dc) value of the current in either output terminal.

Quiescent Operating Current Ratio

The ratio of the Quiescent operating currents in the two output
terminals.

Device Dissipation

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

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

Noise Figure

The ratio 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 Gain

The ratio of the change in output voltage at either output tetrminal
with respect to ground, to a change in input voltage at either input
terminal 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

CA3004

INPUT OFFSET VOLTAGE TEST CIRCUIT

' m

€Y
© o1
LwF
DIFFERENTIAL
- VOLTMETER
1. ADJUST R, FOR Vour*00.IV o
2. RECORD Vpg o
;IG v
EE 92C5-13578

INPUT OFFSET CURRENT AND BIAS CURRENT
TEST CIRCUIT

Vee
+6V

INPUT OFFSET
12 CURRENT (Igok|Ii2 - Tg|

INPUT BUAS 1,476

CURRENT (I 1)» —£5—
wF
=
<4
-6V
VeE 92813879
Fig.5

QUIESCENT OPERATING CURRENT VS TEMPERATURE

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

INALS No. 4 & No. 5 OPEN

QUIESCENT OPERATING CURRENT
UIN TERMINAL No. 9 OR I} —mA

-2 25 %0 715 100 128
FREE-AIR TEMPERATURE (Tpa)—*C
92C3-13584

Fig.6

TEST CIRCUIT FOR TYPE CA3004

OUI!SCENT OPERATING CURRENT, QUIESCENT
TING CURRENT RATIO, AND DEVICE
DISSIPATION TEST CIRCUIT

QUIESCENT OPERATING CURRENT RATIO
VS TEMPERATURE

nas|
—4

fisges|

POSITIVE DC SUPPLY VOLTS (Vgc)= +6 [ H
H11] NEGATIVE DC SUPPLY VOLTS (Vgg) = -6 I

QUIESCENT OPERATING CURRENT
RATIO (I;/Ig OR 1g/T,}

= -5 -25 25

50 75 100 125

FREE-AIR TEMPERATURE (Tal—°C

Fig.7

92¢5-13304

]

92c8-13877

Py = Voc (g +110 +111) +VEET3

Fig.8
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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 (Vcc)® +6 POSITIVE DC SUPPLY VOLTS (Vcc)* +6
NEGATIVE DC SUPPLY VOLTS (Vgg)® =€ NEGATIVE DC SUPPLY VOLTS (Vgg)® =€
FREE-AIR TEMPERATURE (Tra) = 25°C ~AIR TEMPERATURE (Try) = 25°C
SOURCE IMPEDANCE (Rq) = 50 8 SOURCE RESISTANCE (Rg) = 50 0
LOAD IMPEDANCE (Ry) » 508 ¥
N
< e
' S ! :
< N 2
.;_ N E //
E ! ~
Py
[ K 00
FREQUENCY ()—Nc/s FREQUENCY (1) —Mc/s
s2c3-3308 $2c3-13370
Fig.9 Fig.10

100 Mc/s POWER GAIN AND NOISE FIGURE TEST CIRCUIT

Ve
+8v
1000pF
10
"%
0
w2 e
:
Qs-07 cA3004 5%
M VOLTMETER *
500 O e
SOURCE Jc NOISE
OR = 0,00 AMPLIFIER
: <
v

i— g
-
§

“FOR POWER-GAIN TEST
"FOR NOISE~FIGURE TEST Vee
-8V 92CM-13538

Fig. 11

AGC RANGE TEST CIRCUIT

COMMON-MODE REJECTION RATIO VS TEMPERATURE COMMON-MODE REJECTION RATIO TEST CIRCUIT 3250 Yo
POSITIVE OC SUPPLY VOLTS (Vgci= +6 Vee o001
NEGATIVE DC SUPPLY VOLTS (Vgg)s =6 +6v N 4’ by
FREQUENCY (1) = | Ke/s Eo—?(il '_—“'_1
I
H | 1Xa
H 304K
OSCILLOSCOPE TTENA 7 owr
ILL Ol
WITH HIGH-GAIN et O
DIFFERENTIAL
(TEXTRONIX TYPE soa CA3004 .
= $30, 340, OR 380 O
l»q WiTH TYPE D PLUG-IN
[TEXTRONIX TYPE $02,|
OR D WP °®
K EQUIVALENT) 178 Mers »F =
SIONAL AMPLIFIER
SOURCE :
F Tt GAIN: 0 TO 45 ¢8 s v -
x
SESREIBN e s anssusss) Vee Vee
-7 -%0 -28 25 % 7™ 100 23 COMMON~MODE REJECTION RATIO +6v s2cs-n3s78 -ev
FREE-AIR TEMPERATURE (Tra)—°C CMR=20L0G,
912¢8-0308 TR "ponat | aac mawae 20 Loajo AWITH S IN POSITION X
Fig.12 “A<SINGLE - ENDED VOLTAGE SOURCE A WITH S IN POSITION Y
o camn s2¢8-13988
Fig.13 Fig. 14



RF Amplifiers

Designed for use in Communications Equipment

Bal d Diff ial Amplifier Config with C
Source to Provide Unexcelled Versatility

Built-in Temperature Stability for Operation from -55° C to +125° C

Companion Application Note, ICAN 5022 **Application of RCA CA3004, CA3005,
and CA3006 Integrated Circuit RF Amplifiers’, covers characteristics of
different operating modes, noise perf: dul , mixer, AGC
limiter, detector, and amplifier design considerations.

12-Lead Hermetic TO-5 Style Package.

lled Const

t-Current

ABSOLUTE-MAXIMUM YOLTAGE LIMITS, at Tg, = 25°C

Voltage limits shown for each terminal can be applied under the indi;

d voltage

Push-Pull Input ond Output

Wide and Narrow Band Amplifier

AGC
Detector

RF, IF, and Video
Frequency Capability

Operation from DC to 100 MHz

Mixer

Limiter

Modulator
Cascode Amplifier

for other inal

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

A
TERMINAL VOLTAGE LIMITS CONDITIONS TERMINAL VOLTAGE LIMITS CONDITIONS
NEGATIVE| POSITIVE | TERMINAL | VOLTAGE NEGATIVE | POSITIVE | TERMINAL | VOLTAGE
7 0 1 0
8 6 7 0
K 9 +6 9 +6
! I 10 % 8 - o 10 +6
1 +6 1 +6
12 0 12 0
2 TEST POINT:DO NOT APPLY VOLTAGE FROM 1 0
EXTERNAL SOURCE 7 0
8 6
gl 9% 9 0 +12 10 +6
b 11 +6
g 6
3 9.5 0 5 :s 12 0
1 +6
12 0 1 0
1 0 7 0
7 0 8 -6
8 -6
' % 0 8 5 10 0 R} 9 o
10 +6 11 +6
i 5 12 0
1 0
; : 7 0
9 +6 u 0 2 s M
5 12 0 10 o 9 +6
1 +6 10 +6
12 0 12 0
8 9.5
; g 9 +6
12 9.5 0 10 +6
9 +6
6 6 0 10 s 1 oe
1 +6 CASE Internallv connected to Terminal No.8 (substrate)
12 $ DO NOT GROUND
1 0
8 6
9 6
7 35 | 435 0 s
1 +6
12 0

OPERATING-TEMPERATURE RANGE
STORAGE-TEMPERATURE RANGE

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

-559C 10 +125°C
-65°C to +150°C

from case for 10 seconds max. . .................. +265°C
MAXIMUM SINGLE-ENDED INPUT-

SIGNAL VOLTAGE ... ....................... 35V
MAXIMUM COMMON-MODE INPUT-

SIGNAL VOLTAGE . ....................... .25V 835V
MAXIMUM DEVICE DISSIPATION .. ...............300mW

CA3005, CA3006

SCHEMATIC DIAGRAM FOR CA3005 AND CA 3006

22k 2.8K
Re Rs
[ 500
SEE NOTE
0 ® O,
CASE_AND
SUBSTRATE

RESISTANCE VALUES
IN OHMS

92C3- 1334381
NOTE: Connect Terminel Ne.9 0‘0.' most

positive de supply veltage v
clrcuit.

INPUT OFFSET VOLTAGE AND CURRENT

FFFHHPOSITIVE BC SUPPLY VOLTS (Vecl+ +6
THITEINEGATIVE DC SUPPLY VOLTS (Vgg)* =6
=8 |

=

T
T
Tr

T
L oo
:

INPUT OFFSET VOLTAGE —mV/
AND INPUT OFFSET CURRENT — uA

FREE-AIR TEMPERATURE (Tra)—°C
s2cs-isr

Fig.2

INPUT OFFSET YOLTAGE TEST CIRCUIT

2100
278
i 8g ”
= 10
3 a
= p: |
9313 3

1. ADJUST Ry FOR Vouy =001V
2.RECORD vy T o

-6V
Vee

sxcs-i3882

Fig.3

INPUT BIAS CURRENT

POSITIVE OC SUPPLY VOLTS (Vecle +6
NEGATIVE DC SUPPLY VOLTS (Vgg)= =6
1
|
- H
§ sua
2
[
;
L] I SessSNSANSNESEESaSREsREE
=75  -%0 -25 25 %0 ™ 100 123

FREE-AIR TEMPERATURE (Tra)—°C
92031338

Fig.4




CA3005, CA3006

ELECTRICAL CHARACTERISTICS, at Ty

=25°C, Vec = 6V, Veg =-6V

QUIESCENT OPERATING CURRENT

HF POSITIVE OC SUPPLY VOLTS (Vccls +6
LIMITS TYPICAL w-’;mv&?év&” -8
TEST TYPE TYPE CHARAC- » CONNECTED TO vu
CHARACTERISTICS SYMBOLS | SPECIAL TEST CONDITIONS | CIRCUITS CA005 A6 TERISTICS T H ————* TERMINALS No. 4 & No. 5 OPEN
Terminals No.3,4,5, and 6 Not CURVES Eé
Connected Except Where Noted| Fig. Min.] Typ. IMax, Min.l Typ. ]Max‘ Fig. ;S 1
STATIC CHARACTERISTICS E;
Input Offset Voltage Vio Fig3 | = 2.6 5 |- 0.8 my m.z 5:
Input Offset Current 1o Figd |- 14 -1 - 14 - | vA Fig2 I‘-é )
Input Bias Cuirent Iig Fig.4 - 19 40 | - 19 0 | pA Fig.5 5z
TERMINALS i
I 4 S 3:
q.gesc?n 10 NC NC Fig. 10 | - 1 -1- 1 - [ ma Fig6
eratin, or —_— —_— - L] e NEGasEbussaana!
Corrent y NC -VEE Fig. 10 | - 2.7 == 27 |- | mA | NONE -7 80 -28 25 % 75 10 125
4 e NC Fig.10 | - | 045 | - [ -] 045 [ - [ mA | NONE FREE-AIR TEMPERATURE (Trq)—°C
Vg VEE Figp 10 -1 125 [ -1 12 [-1mA Fig.6 secs-inve
Quiescent Operating o Fig. 10 | - 1.05 - - 1.05 - - Fig.7 Fig. 5
Current Ratio m
Device Dissipation L fr renlol B lolol B lole ] e QUIESCENT OPERATING CURRENT RATIO
DYNAMIC CHARACTERISTICS - - T GSITIVE OC SUPPLY VOLTS (Vogl+ 46
f = |Cascode C Fig. 11 | 16 20 -1 2 -1 Fig.9 i IVE OC SUPPLY VOLTS (Vgg)® -6
Power Gain Gp 1'8!:“ ‘PiﬂelenliahAmpl. Fig12 | 14 16 T 16 -] Fig.11 o
1= |Cascode C Fig. 11| - | 78 9 -] 18 9 | ¢ | Figl3 H
Noise Figure NF W Qitetenal Anpl. Fgl2 |- | 78 | 9|-]| 18 9| ¢8 | Figls ?_9.
R A
(Common-Mode - - - - -| d8 ig. >
Rejection Ratio CMR | f=1kHz 101 101 Fig.15 ;"-
[AGC Range (Max. Voltage R . - - - -| e NONE
Ggin to ‘Comple(e (:um‘m AGC f =175 MH: 60 by 55:
3
o
<=1
POWER-GAIN (DIFFERENTIAL-AMPLIFIER
POWER-GAIN (CASCODE CONFIGURATION) CONFIGURATION)
CONFIGURAT DIFFERENTIAL_ANPLIFIER CONFIGUATION LTI
FREE AR TEMPERATORE (Trad = 280C FREE-AIR_TEMPERATURE (Tra) - 2 ™ -%0 F“: mor: ”‘w::(r' :_ " 100 28
40 \ < “ 92CS-13319
A Fig. 6
) N4 s o
| S ] N X3 100-Mc/s NOISE FIGURE VS. Vgg (CASCODE
s 3 g CONFIGURATION)
z ; z
H IR N 3 A FORTIVE Do obrey ‘vaLrs (Veelw +6
S 2 ] o FREE-AIR TEMPERATURE ()« 2
w N g SoOReE Frsitance Wes0a
¢ N I
Ht
HHT
HH
N s
o 100 b FREQUENCY (1) — Me/ o0
FREQUENCY (1) — Mc/s T o s2¢8-13520

Fig. 7

NOISE FIGURE AND POWER GAIN TEST CIRCUIT
(CASCODE CONFIGURATION)

Vee
+6v

50-0
RF
VOLTMETER &

NOISE
AMPLIFIER ¥

92CS -13529
[ c || u L2
Me/s | oF | pF | uH 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
Y FOR NOISE-FIGURE TEST

Fig. 10
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Fig. 8

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

Vee
+6v

NOISE
AMPLIFIER ¥

-8V 92CS-~13528
flele | ny [
Me/s | oF | pF | uH uH
30 |5-40 Ns20 | 122 | 1.2:2
100 | 112 | 112 [0.4-0.7 | 0.25-0.5

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

Fig. 11

NOISE FIGURE (NF)—d8
.

- T —— 6 - i = <10
NEGATIVE DC SUPPLY VOLTS (vVgg)
92C3-13305
Fig. 9

100 Mc/s NOISE FIGURE VS. Vg (DIFFERENTIAL
AMPLIFIER CONFIGURATION)

OIF FERENTIAL-AMPLIFIER COMFIGURATION
POSITIVE DC SUPPLY VOLTS (Vec)» +8
AR (Tra) = 25%C
FREQUENCY (f) = 100 Mc/s
SOURCE RESISTANCE (Ry) « 50 0
$
]
T
z
§
:
3]
-2 3 -4 B 6 -7 8 -9 -

u:uﬂvs DC SUPPLY VOLTS (Vge)
[

Fig. 12




CA3005, CA3006

COMMON—-MODE-REJECTION RATIO

COMMON-MODE-REJECTION RATIO TEST CIRCUIT
POSITIVE DC SUPPLY VOLTS (Vcc) e +6
NEGATIVE DC SUPPLY VOLTS (Vggle -8 N

FREQUEI 5!_(" | Ke/

0SCILLOSCOPE
WITH HIGH=GAIN
DIFFERENTIAL
INPUT
(TEXTRONIX TYPE
330, 340, OR 380
WITH TYPE D PLUG-IN
TYPE 502,

oR
EQUIVALENT)

o Vcc COMMON MODE REJECTION RATIO
I "oy w*1(2)03

#20 LOGIo.
Voirr (RMS)

Vin*03V
(M)

-8 -%0 -23 257 30 75 100 123
FREE-AIR TEMPERATURE (Trg)—°C = -8V # AsSINGLE-ENDED VOLTAGE GAIN
s2c3-1333 s2cuiziae

Fig.13 Fig14

AGC RANGE TEST CIRCUIT
31.2%0 Vee

0.0IuF
ATTENUATOR
2e502
or

175 Mc/s

AMPLIFIER
GAIN: 0 TO 43 d8.

173Mc/e A WITH S ¥ POSITION |
AGG RANGE + 20 L0010 Tyirh s v PosITION 2

22c3-13878

SIGNAL
SOURCE

Fig.15
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CA3007
AF Amplifier

o Designed for use in Sound Systems and Communication Equipment

o 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

o Eliminates need for audio driver transformer

o Companion Application Note, ICAN 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

o Supplied in the hermetic 12-lead TO-5 style package

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

@ Push-Pull iInput & Output

® Direct Coupling to Class B Audio
Output Stage

APPLICATIONS

@ Audio Amplifier
® Audio Driver

SCHEMATIC DIAGRAM

Ig = Direct Current into Terminal No.9
I3 = Direct Current out of Terminal No.3

Fig.3
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FREE-AIR TEMPERATURE (Tppl—°C

Fig.4

92€5-13378

sQvt
OPERATING- TEMPERATURE RANGE .. .. ........... 55°C to +125°C
STORAGE-TEMPERATURE RANGE . ............... -65°C to +150°C Rz Six
LEAD TEMPERATURE (During Soldering) N -
AU distance 1/16 £ 1/32 inch (1.59 ¢ 0.79mm) 3 Ik
from case for 10 seconds max. . .................. +265°C
MAXIMUM SINGLE-ENDED INPUT- o °’:l_]
SIGNAL VOLTAGE ... ..o £25V Woae s
9 2 13 R
MAXIMUM COMMON-MODE INPUT- !
SIGNAL VOLTAGE . ... ...................... 10— % TR0 TR Il SV
MAXIMUM DEVICE DISSIPATION Rig Ry
3K 3K 12
Rio Rg Riz
i Qs 5 2K 2K 100
ELECTRICAL CHARACTERISTICS, at T = 25°C, Ve = +6 V, VEE =-6 V, ROL S
. " ?
(L3
LIMITS TYPICAL (38 LRI
ARAC- 2 ’
TEST TYPE s 32x P
CHARACTERISTICS SYMBOLS | SPECIAL TEST CONDITIONS | CIRCUITS CA3007 CURVES 2 #a, ] case ao
: Pin 4 Not Connected Unless V- SUBSTRATE -
Otherwise Noted Fig. | win [ Tyo. [ wax [nits | Fig. Fig.1
STATIC CHARACTERISTICS : TYPICAL STATIC CHARACTERISTICS
It v J 3 - |os | s nv 2
[nput Unbalance Vollage | WU AND TEST CIRCUIT FOR CA3007
Input Unbalance Current hhy 3 - 0.57 5 A 2
INPUT UNBALANCE VOLTAGE AND CURRENT
i 1 3 - no| % | oA 4
Input Bias Current ] vs TEMPERATURE
Quiescent Operating
Voltage Vg or Vip 3 - 0.87 - v 5 POSITIVE DC SUPPLY VOLTS (Vgg)e +6
NEGATIVE OC SUPPLY VOLTS (Vgg)® =6
Device Dissipation PT 3 - 30 - mW NONE T
HH
DYNAMIC CHARACTERISTICS é:”
<
Power Gain Gp f=1Kc/s 6 20 2 - dB NONE L;‘S
22
Total Harmonic 1£'50,
Distoition THD f=1Ke/s ] - o2 | - % NONE <§
]
Input Impedance )y f=1Ke/s 7 - ® | - Q NONE H
Common-Mode 9(A) _lal o1 e R i3 4
Rejection Ratio MR 1= 1Ke/s 9(8) i3 Rl
i i
3 aui
5 e
INPUT UNBALANCE- VOLTAGE & CURRENT, INPUT BIAS & o T P HEHH
CURRENT, QUIESCENT OPERATING YOLTAGE, AND =75 -0 -28 2% 73 102
DEVICE DISSIPATION TEST CIRCUIT FAEE-AIR TEURERATIRE (TFal—"C @ oy
N4 Fig2
INPUT BIAS CURRENT vs TEMPERATURE QUIESCENT OPERATING VOLTAGE vs TEMPERATURE
H-H POSITIVE DC SUPPLY VOLTS (Veg)+ +6 HH POSITIVE DC SUPPLY VOLTS (vec)» +6  [1+TH
HHH NEGATIVE DC SUPPLY VOLTS (Vggl® -6 HH NEGATIVE DC SUPPLY VOLTS (Vgg)s —6 E
H e T T
‘ H
B
(ReA Wy -8 | 5
= EQUI‘?A“I.ENT) :H §
I 22
g 50
H i
b4
H ]
€ 92cs-13601 § ';;53
2
R} and Ry matched to %1% z H g;
PT =Vecly + Veels 5 ST A £ FHH
75 -850 -28 25 0 ke 100 125 - -50 -2% 100 128

FREE-AIR TEMPERATURE {Tpa)—°C
92cs-13372

Fig.5




ABSOLUTE-MAXIMUM YOLTAGE LIMITS, atT, = 25°C
Indicated voltage limits for each terminal can be applied under the

fied i 1iti 1

s for other

\
All voltages are with respect to ground (-VCC. +VEE, or common terminal of Positive and Negative DC supplies).

1

COMMON-MODE REJECTION RATIO vs TEMPERATURE

‘| VOLTAGE LimiTS I VOLTAGE LIMITS CONDITIONS
TERNNAL | G L CONDTIONS TERMINAL
NEGATIVE | POSITIVE | TERMINAL | VOLTAGE NEGATIVE | POSITIVE | TERMINAL | VOLTAGE
? 0 2 0
3 -6 3 -
6 0 5 0
1 -25 25 1 0 8 2 0 7 0
9 % 9 %
1l 0 1l 0
3 -8 2 0
6 0 3 -
2 8 0 7 0 9 0 B 6 0
9 % 7 0
1l 0 1l 0
§ 0 2 0
7 0 3 -6
3 10 0 9 % H o
1l 0 10 2 0 7 0
3 0 9 %
7 0 1l 0
4 85 0 9 % N 0
1l 0 2 0
7 0 3 -6
: . 1 25 25 p 0
6 0 7 0
5 25 25 7 0 9 6
9 % 2 0
il 0 3 -
2 0 § 0
Z 2 12 2 0 7 0
6 3 0 7 0 9 ®
9 % 1 0
1 0 CASE INTERNALLY CONNECTED TO TERMINAL
: ) No.3 (SUBSTRATE) DO NOT GROUND
, ? 0
3 -6
7 -25 25 5 0
§ 0
9 %

CA3007

TYPICAL DYNAMIC CHARACTERISTIC
AND TEST CIRCUITS FOR CA3007

POWER GAIN AND TOTAL HARMONIC DISTORTION
TEST CIRCUIT

+30V

92CS-13602
T (Output Transformer):
Primary Impedance = 2000 { C.T.
Secondary Impedance = 16 {
Efficiency =45% approx.
(STANCOR TYPE TA-10 OR EQUIVALENT)
Fig.6

INPUT IMPEDANCE TEST CIRCUIT

92c5-13898
Fig.7

_COMMON-MODE REJECTION-RATIO TEST CIRCUITS

POSITIVE OC SUPPLY VOLTS (Vog)+ +6 [1] H
NEGATIVE DC SUPPLY VOLTS (Vgg)® -6[1] 7
L
T VIVM,
z s (RCA WV-T6A
2o 1 Ke/s EQUIVALENT)
i | GENERATOR
s
&5
S =
o
§'3 T £V
g' - HH €€ secs-1s00
z SO R
sottt tt
-75 %0 -25 25 80 75 100 I
FREE-AIR TEMPERATURE (TFa) —°C (A) Single-Ended Differentiol Voltage Gain
92CS-13448
Fig.8

Fig.9

m

s
GENERATOR o3V
RMS

COMMON-MODE REJECTION RATIO
. Avt2)03)
CMR =20 LOGIo )

L'y =
'A = SINGLE ~ENDED VOLTAGE GAIN 9205-13399

(B) Common-Mode Voltage Gain
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CA3008, CA3010, CA3015, CA3016, CA3029,CA3030, CA3037, CA3038

Operational Amplifiers

6.YOLT TYPES 12.VOLT TYPES PACKAGE
CA3008 CA3016 14-Lead Flat Pack
cA3010 CA301S 12-Lead TO-5 Style
CA3029 CA3015L Beam-Lead Device
CA3037 CA3030 "14-Lead Plastic Dual In-Line (TO-116)
CA3038

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

® All types are clectrically identical within their voltage groups

® The CA310S is available in u Les
version (CA3015L). For furt nformation see File
No. 518, “Beam-Lead Devices for Hybrid Circuit
Applications.

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

® Built-in temperature stability from -53°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

o Companion Application Notes ICAN-5290, **Integrated Circuit Operational
Amplifiers’: ICAN-5213, *Application of the RCA-CA3015, CA3016 In-
tegrated Circuit Operational Amplifiers'”; and ICAN-5015, **Application
of the RCA-CA3008, CA3010 Integrated Circuit Operational Amplifiers':

ABSOLUTE-MAXIMUM YOLTAGE AND CURRENT LIMITS, TA = 25°C
Voltage or current limits shown for each terminal can be applied under the indicated
vottage or other circuit conditions for other terminals

a

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

Terminal Voltage or Current Terminal Voltage‘orlCune‘nt o y
CA3008 Limits Circuit Conditions CA3016 Limits Circuit Conditions
CA3010 |CA3029 | Nega- | Posi- CA3015 |CA3030 | Nega- | Posi- -
CA3037 | tive tive Terminal LVoItage CA3038 | tive tive Terminal IVoltage
- DO NOT APPLY VOLTAGE FROM AN EX-
12 ! O NAL SORCE T6 e TERMINAL: 12 ! TERNAL SOURCE TO THIS TERMINAL
CA3016
gﬁgggg CA3030
CA3010 |CA3037 CA3015 |CA3038
] 5 | o 6yl ov] ¢ 5 | 16
! 2w ovE | o I Al A T A
1 2 0 1 2 0
3 4 0
2 3 | 4v | sy : g g 2 3o av| vy d vl
10 13 +6 10 13 +12
1 2 0 1 2 0
2 3 0 8V v 2 3 0
3 4 4V 1V 3 6 e 3 4 8 +1 s 6 12
10 13 +6 10 13 +12
5 NO CONNECTION 5 NO CONNECTION
. 1 2 0 av] ov] 1! 2 0
) i ] ovl 10 | 13 I + ! R | 0 | 13 | w2
7 NO CONNECTION 7 NO CONNECTION
. DO NOT APPLY VOLTAGE FROM AN EX-
5 8 °$e'§?&f'§8%c"e° 0 THiS TERMINAL. 5 8 TERNAL SOURCE TO THIS TERMINAL
FROM AN EX-
6 | 9 | PRNRALSOGRCE O This TERMINAL 8 | 8 | POERNALSOURCETO ThIS TERMINAL
1 2 0 . 1 2 0
7 10 ov | +7v 4 6 6 7 10 oV | +14v 4 6 -12
10 13 +6 10 13 +12
T APPLY VOLTAGE FROM AN EX-
§ | 11 | DONOTAPPLY VOLTAGE FROM AN EX- 8 | 1| O SOURCE 70 THiIS TERMNAL
4 6 6 4 6 -12
10 13 +6 10 13 +12
i 0 mA 400 . Between Terminal:
I L O T B B 7
7. )
4%%0(23}‘%1\30?3 ! 4.8 9 (CA3015)
1 2 0 v| 1 2 0
10 13 oV |+l0V ' p 5 10 13 0V ] +20 s 6 12
1 2 0 1 2 0
1 1 oV | s71V 4 6 6 11 14 oV | +14V 4 6 -12
10 13 +6 10 13 +12
inal No. Internall d to Terminal No.4,
oase | Clmacemectsols Tamoa Ul oase Gl somected s Tomnar ok
CA3008 CA3010
CA3016 CA3015 |CA3029 CA3016 CA3015 |CA3008 CA3010
CA3037  CA3038 | CA3030 CA3030 CA3038 |CA3029 CA3037
OPERATING TEMPERATURE RANGE . . 55°C to +125°C |-40°C to #5°C  MAXIMUM SIGNAL VOLTAGE........ BViolV [-4Vio+lV
STORAGE TEMPERATURE RANGE . . . . -65°C to +150°C | .650C to +1509C MAXIMUM DEVICE DISSIPATION 600 m¥ | 300 mW
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HIGHLIGHTS
6V Types 12V Types
® Open-Loop Voltage Gain 60 70 dB typ.
® Common-Mode Rejection Rotio 9% 103 dB typ.
® Output Impedance 200 92 Q 1yp.
® Input Offset Voltage 1 1 mV typ.
® Static Power Drainat + 12V - 175 mW typ,
t 6V 30 30 mW typ.
+ 3V 7 7 mW typ.
APPLICATIONS
® Norrow-Bond ond Band- ® Oscillotor
pass Amplifier @ Comporator
® Operational Functions ® Servo Driver
® Feedback Amplifier @ Scaling Adder
® DC ond Video Amplifier ® Bolonced

® Multivibrator

ModulatorDriver

SCHEMATIC DIAGRAMS

3

75K Rjp

75K

OVour
Ry R
2k k3 4 s9K
yo Iy
R
2%
03
v L)
2 6
SUBSTRATE arcu sy
CA3008 CA3030
CA3016 CA3037
CA3029 CA3038
R2341k Ry Riz
75K 5K
A, Ra G
ox 0K o
21 e
Ja, g
NON- INVERTING
INVERTING INPU
INPUT
R7
N A 58K
3
2K 33 o7
Yo i[ %2
Rg Rg Riy Rie
2K s8K 29K 15K
R ?]
v w
SUBSTRATE szcu1a060.
CA3010
CA3015
Fig.1




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

ELECTRICAL CHARACTERISTICS ot TA = 25°C TYPICAL STATIC CHARACTERISTICS AND
TEST CIRCUITS
Special Test Conditions
Terminal No.8 (CA3008, Test CA3008 CA3016 Typical INPUT OFFSET VOLTAGE AND CURRENT
CA3016, CA3029, CA3030, Cir- CA3010 CA3015 Charac- POSITIVE DC SUPPLY VOLTS (V)
Characteristics Symbols CA3037, CA3038) cuit CA3029 CA3030 Units | teristic NEGATIVE DC SUPPLY VOLTS (Vee)
Terminal No.5 (CA3010, CA3037 CA3038 Curves
CA3015) Not Connected
Unless Otherwise Specified | Fig. | Min. | Typ. | Max. [Min. [ Typ. [max. Fig.
STATIC CHARACTERISTICS:
Input Offset Voltage Vio Vee=4V, VEE=-6V | 4| - (L0B| 5| - | - | - | gy H ls==2
= +12V =12V - - - - | 137 5 HINPUT OFFSET VOLTAGE|
Input Offset Current [ =+ =6V - |04 5 - . . jsassananns:
’ 0 T N D N N N R R FEERHL LT
o o 53 M INPUT QFFSET CURRENT
Input Bias Current ! = = - - N - : HHHHHT
» '8 sy e | ST T s ] HHH T
Input Offset Voltage - ~ 25 30 - 75 100 125
P = AV = 46V -6V S ENT1 I B S TENPERATURE (Ta)—°C
Sensitivity:  Positive 10/AVCC -y v dJ0 11 06| 05 o -
m none
Negative |AV)g/AV =+ =6V LT B R N Fig-2
¢ 10/5VEE ] L] foasefos
=46V =6V | . 0 - - . .
= +12V =12V - - - RN
Device Dissipation Pp | Blshorted ‘DD VCC = *GV a o twet -} - L - - | mW | none
V = *12V - - - - | 500
8 shorted to 12 Cc
VEE = -12v INPUT BIAS CURRENT
DYNAMIC CHARACTERISTICS: Al tests at f = 1 kHz except BWp T
POSITIVE DC SUPPLY VOLTS (Vce) 1
Open-Loop Differential AgL Vee = +6V,  VEE = -6V g |57 ]60f - . R R @ | 627 NEGATIVE DC SUPPLY VOLTS (Vgg)
Voltage Gain = +12V =12V - . - 66 | 70 -
<
Open-Loop Bandwidth BW, = +6V =6V 200 | 300| - - - - h
at -3 B Point o = 412 R I I e I P Y O sl H
g
Common-Mode Rejection RR VCC = +6V, VEE = -6V T RN - - - - B 12 £
Ratio o = v = v NI 2
Maximum Output-Voltage Vo(P-P = +6V =6V 4 | 675 - - - - v 9&10 f
Swing oF-P) =41y I I R I P T I s Z
Input Impedance z =+ o VSN I R B B B N Ao N IS
put Impe N SV =W s s -
Output Impedance ZouT : :gv :f;’v G R L I I MEBE RN IRE ™
o5 AMBIENT TEMPERATURE (Ta)—°C s2ca-1es2
= +6V = .6V w | - - - - -
Common-Mode VicR 1nl-af - 065 V | none Fig.3
Input-Voltage Range . =V =V ) R R ‘o,
-8

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

Terminal Numbers in Circles are for CA3008, CA3016, CA3029, CA3030, CA3037, CA3038;

Italic Numbers in Square Boxes are for CA3010, CA3015

INPUT OFFSET CURRENTC?;&JINPUT BIAS CURRENT
INPUT OFFSET VOLTAGE, INPUT OFFSET VOLTAGE Procedure:

SENSITIVITY, AND DEVICE DISSIPATION TEST CIRCUIT Input Offser Voltage

1. Adjust VE for a DC Output Voltage (VouT) of 0 £ 0.1 volts.

2. Measure VE and record Input Offset Voltage in millivolts as
Vg/1000.

Input Offset Voltage Sensitivity
. Adjust Vg for a DC Output Voltage (VoyT) of 0 £ 0.1 voits.
Increase |Vce | by 1 volt and record output voltage (VouT).
. Decrease | VG | by 1 volt and record output voltage (VouT)-
. Divide the diference betw2en VouT measured in steps 2 and 3by the
change in Vg in steps 2 and 3.
VouT _ VouT (Step 2) - Vou (Step 3) & N 4
—_— L

oc
VOLTMETER

RCA
0c wv- 384
VOLTMETER

RCA EQUIVALENT)
wv-38a
OR
EQUIVALENT )

N

Vee 2 volts

_L ) 5. Refer the reading to the input by dividing by Open Loop Volitage 9xcsiass
Gain (AgL). Fig.5
92¢5-14833 Nee Procedure:
Vio/Vce =ﬂ’l_._ Input Bias Current and Input Offset Current
AoL 1. Adjust Vg for |Voyut| < 0.1 v DC.
Repeat procedures 1 through 5 for the Negative Supply (VEE). 2. Measure and record Vg and Vlm-

- Device Dissipation 3. Calculate the Input Bias Current using the following equation:
Py = Vgelc + VEgle ViNg
IC = Direct Current into Terminal @) or ha =
Ig = Direct Current out of TerminakBor 100 k2

e

4. Calculate the Input Offset Current using the following equation:
110 = VE/100 kQ
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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

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 cuooe,ucoA;og)MCAsou CA3016, FOR CA3029 AND CA3030 POINT TEST CIRCUIT
:gscf:v»f:b;c SUPPLY VOLTS (Vee) ‘(’PF{{-EG MPERATURE
i LY VOLTS (VEE) AR
POSITIVE DC SUPPLY VOLTS (Vec) ACE RESISH SSVMPCPEV(RS,.. Ra VEE!
o | NEGATIVE DC sUPPLY vouTS (veE) © 10l TORMAL
T | sovrce ResisTance (rgisika T
3 TERMINAL No. 8[3] oPEN -I-
< T 3 icg)=+12.
z ™ < VeE)-12|
= - AC
5 N N7aR N R
g / 4 w WVocl+6 N N TYPE 314
] AMBIENT (Tale-55°C N 3 o N EQUIVALENT)
3
% ]v“_‘w 322':'.23 . N N vour (RMS)
1Y veerey \E § Vetoc)
& z —t
° g 2= o2cs-148%6 = =
25°C o Proced
11
001 T ) o oc o.00! O EREQIENCY (f1—wH: 100 1. Adjust Vg for VoyT = $0.1 V DC.
FREQUENCY (1)—MHz 92CS-14064 2. Measure Open-Loop Differential Voltage Gain (Agy) at f = 1 kHz,
Fig.6 92c5-14848 Fig.7 Vout
Agp =20 Lolm———
3. Measure Maximum Peak-to-Peak Output Vollaze atf=1kHz,
4, Measure Open-L.oop Bandwidth at -3 dB Point.
MAXIMUM PEAK-TO-PEAK OUTPUT YOLTAGE vs. LOAD RESISTANCE Reference Level = Ag_at1 kHz.
FOR CA3008, CA3010, CA3015, CA3016, CA3037, CA3038 Flg 8
173] T POSITIVE DC SUPPLY VOLTS (Vcch T
T SRaSes: e o¢ :E%’E:“ S Wee) FHTH MAXIMUM PEAK TO-PEAK OUTPUT
% o H R R s TH VOLTAGE vs. LOAD RESISTANCE
o iSaEmasaauE, FOR CA3029 AND CA3030
: A
5 A uam T I Y Vi (Ve
H AMBENT TEMPERATURE (TA) = =35 °C|] B :gg,:',;: H T TERMINAL No. 8 SHC nrw‘ "r? TERMINAL No. 12
: i e im Y : i
7. 25°c HH
: 7 SR : s = i
0 T 3T ST
o HH VecH 6V o AL <25°CL AVIENT TEMPERATURE (1g)+0°
£ POSITIVE DC SUPPLY VOLTS tvce) H HH vees-ev ) :v°§l-:zv' e
; ’ f NEGATIVE DC SUPPLY VOLTS (veg) T T . T
z 1 VEE OV H TERMAAL o elﬂ snomeu o H HH HHHHT <0 T
3 T TERMIN HH T 3
HHH uunnuununun—nn THHHTT THTHT a
o 25 05 o751 125 15 7 2 ° 20 § ,ais
LOAD RESISTANCE (R_)—K OHMS  52cs-14849 LOAD RESISTANCE (RU)— K OHMS  92CS-14862 H ey
veg:-6v
(a) Fig.9 (b) T
HH
T
T
© az5 aso o735 1 125 180 178 2
Terminal Numbers in Circles are for CA3008, CA3016, CA3029, CA3030, CA3037, CA3038; L0a0 “‘(s's)"""‘ (RU—xa 926514850
a

Italic Numbers in Square Boxes are for CA3010, CA3015

COMMON-MODE REJECTION RATIO AND COMMON-MODE
INPUT-VOLTAGE-RANGE TEST CIRCUIT

vee

NS
U

M0 01 uF
£1% 9@ ‘1

B
k= L [
3 Vi 3 =
e o i .
= OluF
= 3 O ‘-j_ [ O 1
120 Tla L oc
Vs 2 - VOLTMETER ORssoRE
SiéNAL sia 03V A s |Vour (0C) VourtikKa) | TypE Soza
SOURCE (RMS) = Vee oR 0.V ) counaenT)
EQUIVALENT)
MQ
|
100xF T Vgiag = = -+
= 92CM - 14858

Procedures:

Common-Mode Rejection Ratio:

1. Set Vjas = 0. Adjust Vg for VouT(DC) = 0% 0.1 V.

2. &p'%); 1-kHz sinusodial input signal and adjust for Vg = 0.3 V

3. Measure and record the RMS value of Vg An oscilloscope is
used for this measurement so that the ol t signal may be visu-
ally separated.from noise output.

4. Calculate Common-Mode Voltage Gain:
Acm = VouT/Vs
Acwm in dB = -20L.0G1g Vs/VouT
5. Calculate Common-Mode Rejection Ratio:
CMR in dB = Ap{FF in dB - Acy in dB.
Common-Mode Input-Voltage Range:

1. Calculate and record CMR for various positive and negative values
of Vgjas within the maximum limits shown on Page 2. The Com-
mmHJode Input-Voltage Range limits are those values of V IAS
at which CMR is 6 dB less than that calculated in Step 5 o? the
procedure given above.

Fig.1
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POSITIVE DC SUPPLY VOLTS (vVccl
NEGATIVE DC SUPPLY VOLTS (Vgg)
RMINAL No.8 OPEN

Ve

-

MAXIMUM PEAK-TO-PEAK OUTPUT VOLTS [Vo(P-P]]

T11]
T
T
1T

T
ITTT

0 L 20
LOAD RESISTANCE (R )—K OHMS 92CS~ 14861

® figro
COMMON-MODE REJECTION RATIO vs. FREQUENCY

POSITIVE DC SUPPLY VOLTS (Vce)
NEGATIVE DC SUPPLY VOLTS lvggl
AMBIENT TEMPERATURE (Tp)125°C
TERMINAL No. 8 [5] OPEN

110]

i

N Vegr 42V
VEEs-12V

/
7

Vee eV
VEg-6V N

COMMON - MODE REJECTION
RATIO (CMR)— dB

\
« \

0.001 0 o 10 100
FREQUENCY (f)—MHz 9205~ 14859
Fig.12




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 SINGLE-ENDED INPUT IMPEDANCE TEST CIRCUIT JTPUT IMPEDANCE vs. TEMPERATURE
2 | POSITIVE DC SupPL: TSV POSITIVE DC SUPPLY VOLTS (Vcc)
2 |RESATIve oc suprLY »ygtrs(vf; ) NEGATIVE DC SUPPLY VOLTS (VEE)
& | FrecueNcy (0« iz FREQUENCY (1) - | kiz
I a
z L
Nas 2
8 3
§ 2
515 g
2
: H
S0 =
2 3
u
4 sH 8 92514883
2
& 0 H HH Fig.14 9 I

=75 -50 -25 25" 80 75 100 128 13 %0 -25 25 %0 75 K0 @5
AMBIENT TEMPERATURE (TA)—*C 92c3-1930 AMBIENT TEMPERATURE (Ta)— °C 2c3-14333
Fig.13 Fig.15
OUTPUT IMPEDANCE TEST CIRCUIT
Vee
B _ S2
©
:—L SOuF
oc ac
T ‘j_ @, VOLTMETER youTMETER
i
SIGNAL = S wiclan | Your 001 vourtmn | BRLEAYY
SOURCE oR ozov
EQUIVALENT) EQUIVALENT)
Ru
= Procedure: = -

1. With S in position (c), adjust Vg for VoyT(DC) =0 ¢ 0.1 volt.
2. With Sy in position (a), and S in position (d), record Vour, (rms).
3. With Switch Sy in position (b),and S2 in position (d), adjust Ry until

Vour, (ms)
2

92CM-14857 = Fig.16 VouT,rms) = - Record value of R_ as ZoyT.
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CA3008A, CA3010A, CA3015A,

CA3030A, CA3037A, CA3038A

Operational Amplifiers

CA3016A, CA3029A,

HIGHLIGHTS
6V Types 12V Types

‘-sz;’o::“ “'Vg:;m:‘;"“ . :AC:AGE ® Open-Loop Voltage Gain. . . . . . 60 70 dB typ.
- Leal ot Pacl . . .

CA3010A CA3015A 12.Leod TO.5 Style ® Common-Mode Rejection Ratio . . 94 103 dB typ.
CA3029A CA3030A 14.Lead Plastic Dual In-Line (TO.116) ® Input Impedonce . . . . .. 20 10 k. typ.
CA3037A CA3038A 14-Lead Ceramic Dual In-Line (TO-116) Y Input Offset vol'uge 0.9 1 mV typ.

) ® Input Offset Current. . .. . . ... 0.3 0.5 A.typ.

® These new types have all the desirable features and characteristics of ° | Bias C 2.5 4.7
their prototypes plus lower noise figures and improved input character- nput Bias Current . . A typ.
istics for offset voltage, offset cument, bias current, and impedance. ® Stotic Power Drain ot - 12V. - 175 mW typ.

® All types are electrically identical within their voltage groups at " 6VY ... 30 30 mWtyp.

® Designed for use in Telemetry, Data-Processing, Instrumentation, and at "3V .. .. 7 7 mW typ.
Communication Equipment

o Built-in temperature stability from -55°C to +125°C for Flatpack, TO-5 APPLICATIONS

style, and ceramic dual in-line packages; 0°C to +70°C for plastic dual i
in-line package ) L] Na"ow-aot\fl aond Band- © gscdlﬂov
e Companion Application Notes ICAN-5290, *‘Integrated Circuit Operational pass ‘"‘PI""' ® Comparator
Amplifiers™; ICAN-5213, *Application of the RCA-CA3015, CA3016 In- e Operational Functions ® Servo Driver
tegrated Circuit Operational Amplifiers’”; and ICAN-5015, ‘‘Application -6 :
of the RCA-CA3008. CA3010 Integrated Circuit Operational Amplifiers’ ® Feedback Amplifier ® Scoling Adder
cover Bode characteristics, phase compensation, frequency shaping, and e DC and Yideo Ampli‘ier e Balanced
amplifier design. ® Multivibrator Modulator-Driver
ELECTRICAL CHARACTERISTICS at TA = 25°C
Special Test Conditions
Terminal No.§ (CA3008A, Test|  CA3BA CA30I6A Typical
CA3016A, CA3029A, CA3030A, Cir- CA3010A CA3015A Charac-
Characteristics Symbols CA3037A, CA3038A), it CA3029A CA3030A Units | teristic
Terminal No.5 (CA3010A, CA3037A CA3038A Curves
CA3015A) Not Connected
Unless Otherwise Specified Fig. | Min. ]Typ. l Max. | Min. I Typ. |Max. Fig.
STATIC CHARACTERISTICS: )
Vee = V., VEE = -6V 09| 2 - -
Input Offset Voltage Vio 4 mV 2
CA3008A - - ).
CATOTen +12V 12V 1 2
CA3029A = +6V =6V 03] 15 . -
Input Offset Current o 5 : KA 2
CA3030A
Sasoaon = v = v - 05 | 16
CA3038A - _
Input Bias Current I = 6V =V 5 2514 b .
pu Blas B B - v -y S als ]
Input Offset Voltage A N = 46V =6V 010 1 - -
Sensitivity:  Positive | V10 <VCC _ :1zv SO N . 0.0% | 05
& oo 06| 1 R
Negative |AV|g AV, = = - N :
i Sy =y - 0156 | 05
=6V =6V 40 -
- 12V =12V - 175
Device Dissipation Pp §'shorted to §° VCC = "6V 4 102 m¥ | none
= VEp = -6V
Ve = +12v. 500
8 shorted to 12 VEE = 12V
DYNAMIC CHARACTERISTICS: All tests at f = 1 kHz except BWg '
Open-Loop Differential AgL Vee = +6V.  VEE = -6V g | 57| 60 - . a8 | a7
Voitage Gain = +12V =12V - - 66 | 70
Open-Loop Bandwidth BY, = 46V = -6V g | 200 | 300 - - L kz | 6
at -3 dB Point o =V R i 20| 320 &7
Slew Rate sk |Vec =6V VEE =6V |Rs = ngpe 3 ' V/us | none
§ = <V - V|1 KL . 7 v
- CA3010A Common-Mode Rejection CMR Vee - +6V. VEE=6V | | 70| % - B 12
Chsoisa Ratio A -l 80 | 103
Maximum Output-Voltage Vo(P-P = +6V =6V | g | 4|67 - v 9810
Swing oF-P) - v -1V Ik R|u PP
Input Impedance z =B R BTH N R y K| 13
) il Impecan n SaN - - 15| 10
Output Ipedance z = vy =6V s 160 : al s
ot Inp ouT S - : %
= 46V -8y +0.5
Common-Mode VicR ! s nil4 V | none
Input-Voltage Range -2V =V +0.65
Fig =
VGC = +3V , VEE = 3V 63| 9 63| 9
SCHEMATIC DIAGRAMS - = 46V =6V [Rs = 83| 12 83 | 12
F NF s> 18 dB8 1
Noise Figure Y - e ) X 10 |1 7
= +12V =12V 1116
LEAD TEMPERATURE (During Soldering): ALL TYPES
At distance 1/16 + 1/32 inch (1.59 £ 0.79mm)
from case for 10 S8CONdS MAX. ..ttt ittt ittt et ettt e +265°C
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CA3008A, CA3010A, CA3015A, CA3016A, CA3029A,
CA3030A, CA3037A, CA3038A

ABSOLUTE-MAXIMUM VOLTAGE AND CURRENT LIMITS, T4 = 25°C
Voltage or current limits shown for each terminal cun be upplied 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)

Terminal Voltage or Current Terminal Voltage or Current
CA3008A Limits Circuit Conditions CA3016A Limits Circuit Conditions
CA301GA {CA3029A| Nega- | Posi- CA3015A} CA3030A| Nega- | Posi-
CA3037A| tive | tive Terminal Voltage CA3038A | tive tive Terminal lVoItage
12 1 DO NOT APPLY VOLTAGE FROM AN EX- 2 1 DO NOT APPLY VOLTAGE FROM AN EX-
TERNAL SOURCE TO THIS TERMINAL TERNAL SOURCE TO THIS TERMINAL
CA3008A CA3016A
CA3029A CA3030A
CA3010A|CA3037A CA3015A | CA3038A
: N 6 8 1 2 fasv| ov] ¢ 6] 16
! ? i oV 10 13 +6 10 13 +12
1 2 0 1 2 0
g . 3 ) 0 3 8V 1V 3 4 0
2 3 AN IR . s 2 * ' ¢ 12
10 13 +6 10 13 +12
1 2 0 1 2 0
. . . 2 3 0 3 o | av| av| 2 3 0
3 4 4V 1v 3 5 5 + 4 6 12
10 13 <6 10 13 +12
5 NO CONNECTION 5 NO CONNECTION
' 1 2 0 1 2 0
4 6 RUAY ov 4 ] 20V ov
[ w2 R
7 NO CONNECTION 7| NO CONNECTION
5 8 DO NOT APPLY VOLTAGE FROM AN EX- 5 8 DO NOT APPLY VOLTAGE FROM AN EX-
TERNAL SOURCE TO THIS TERMINAL TERNAL SOURCE TO THIS TERMINAL
3 DO NOT APPLY VOLTAGE FROM AN EX-
§ 3| PERRAL SOURCE TO THiS TERMINAL § 9 TERNAL SOURCE TO THIS TERMINAL
1 2 0 1 2 0
7 10 oV | 7V ] 6 6 1 10 oV | +i4v 4 6 -12
10 13 <6 10 13 +12
. DO NOT APPLY VOLTAGE FROM AN EX-
8| W] RRRRLSERCE o s TR 8 | ! | “TERNAL SOURCE TO THIS TERMINAL
4 6 % 4 6 12
10 13 +6 10 13 +12
9 12 30 mA zsong.,naleéxgsge}emmau 9 12 30mA I%O’.\ qu{e[t:vA«eSenris'l'Aevmmals
CA3029A, CA3037A) CA3030A, CA3038A)
4 &9 (CA3010A) 4.8 9 (CA3015A)
1 2 0 1 2 0
10 13 0V jelov 10 13 oV | +20v
) 4 § § : 4 § | 1
1 2 0 1 2 0
1 14 oV | 7V 4 6 -6 11 14 0V} +14v 4 6 12
10 13 +6 10 13 +12
Intarnally connected to Terminal No.4, Internally connected to Terminal No.4,
CASE CA3010A (Substrate) DO NOT GROUND CASE CA3015A (Substrate) DO NOT GROUND
CA3008A CA3010A
CA3016A CA3015A | CA3029A CA3016A CA3015A | CA3008A CA3010A
CA3037A CA3038A | CA3030A CA3030A CA3038A | CA3029A CA3037A
OPERATING TEMPERATURE RANGE . . -55°C to +125°C |-40°C to +80°C  MAXIMUM SIGNAL VOLTAGE. ... .... BVIo+lV |-4Vio sV
STORAGE TEMPERATURE RANGE . . . . -65°C to +200°C 600 mW | 300 mW

INPUT OFFSET CURRENT AND INPUT BIAS CURRENT
TEST CIRCUIT

oc
VOLTMETER
RCA
wv=38a
OR
EQUIVALENT)

52C5-14034

Procedure:
Input Bias Current and Input Offset Current
1. Adjust VE for [VouT| <0.1vDC.
2. Measure and record VE and Vi,
3. Calculate the Input Bias Cuirent using the following equation:
_Ving
100 kQ
4. Calculate the Input Offset Current using the following equation:
lj0 = VE/100 kQ

ha

TYPICAL STATIC CHARACTERISTICS AND TEST CIRCUITS
Terminal Numbers in Circles are for CA3008A, CA3016A,
CA3029A, CA3030A, CA3037A, CA3038A;

Italic Numbers in Square Boxes are for CA3010A, CA3015A

INPUT OFFSET YOLTAGE AND CURRENT

POSITIVE DC SUPPLY VOLTS (Vec)
NEGATIVE DC SUPPLY VOLTS (VEE)
>«
3
ll'
B WpUT OFFSET YOLTASE
ot i
s oo T HHf
5 Vec 6V
% VEE*-6V.
;
9 ] man azssass
-8 -0 23 25 80 75 100 125
AMBIENT TEMPERATURE (Ta)— *C
22¢3-14048
Fig.2
INPUT BIAS CURRENT
POSITIVE DC SUPPLY VOLTS (vcel
NEGATIVE DC SUPPLY VOLTS (Veg)
<
T
H
g
a?
i V:C“l
S S
§ ooy TP
Yee -6,
msmana:
HT
T
HHT
9 SREsAREAAARSESmE . aanes
-5 -50 -28 25 50 k0 00 128
AMBIENT TEMPERATURE (TA)— *C
s2c3-10e7
Fig.3

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

[+
VOLTMETER
RCA
wy-38a
OR
EQUIVALENT )

92C5-14853

Procedure:
Input Offset Voltage

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

Input Offset Yoltage Sensitivity

1. Adjust Vg for a DC Output Voitage (Voyr) of 0 £0.1 voits,
2, Increase |VCC | by 1 volt and record output voltage (VouT).
3.Dectease |VcC | by 1 volt and record output voltage (VouT).

4. Divide the diference between VoyT measured in steps 2and 3 by the
change in Vg in steps 2 and 3.

VouT _ VouT (Step 2) - VouT (Step 3)
Vee 2volts
5. Refer the reading to the input by dividing by Open Loop Voltage
Gain (AgL).
Vout/Vee
VioVeg = ———
6. Repeat procedures 1 through 5 for the Negative Supply (VEE).
7. Device Dissipation
Py = Veele + VEEIE
I¢ = Direct Current into Terminal 13 w%
IE = Direct Cutrent out of Terminal 6 or
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CA3008A, CA3010A, CA3015A, CA3016A, CA3029A,

'CA3030A, CA3037A, CA3038A

OPEN LOOP YOLTAGE GAIN vs. FREQUENCY
FOR CA3029A AND CA3030A.

OPEN LOOP VOLTAGE GAIN vs. FREQUENCY
FOR CA3008A, CA3010A, CA3015A, CA3016A,
CA3037A, CA3038A

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

PUT VOLTAGE, AND OPEN-LOOP BAND-
WIDTH AT —3 POINT TEST CIRCUIT

L
(BALLANTINE
TYPE 314

EQUIVALENT)

vour (RMS)

92¢5-148%6

2. Measure Open-Loop Differential Voltage Gain (AgL) at f = 1 kHz
v,
ouT

AgL =20 Logro

3. Measure Maximum Peak-to-Peak output Vouue atf=1kHz
4. Measure Open-Loop Bandwidth at -3 dB Point

POSITIVE DC SUPPLY VOLTS (Vcc) AD;S;ED{\;‘TEMPERAW
POSITIVE DC SUPPLY VOLTS tvee)© “sg“‘m"s"gs‘gsﬂ’:&‘-m‘;ﬁ{&n‘"ii’ (Taj=2s7c
NEGATIVE DC SUPPLY VOLTS (Veg) @ 100 TERM!
? SOURCE RESISTANCE (Rg)*1K Q. T
2 | TeruaL o o F] open 4 T
g 1 2 o2 —
z 1 T < (Veg)s-12 i
ey L
3 +28°C z . o] S8 RMSI
§ I : 0 ]1- o =t
H / 3 eehte ™
g " [ avmenr (Ta) 3 NN =
3 i ycc.q;v S NN
VEg-12V
Veer+8V. N
é Vegs-6v \\ % N
z
I g \
3
l 125 O
Lol | (1l L 0.00t .01 01 | o oo
0001 Y 10 100 FREQUENCY (f)—MHz 92C3-14864
FREQUENCY (1) —MHz stcs-1enes Fig.7 h
Fig.6 = = =
Procedure:
1. Adjust VE for VoyT = $0.1 V DC.
MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE vs. LOAD RESISTANCE
FOR CA3008A, CA3010A, CA3015A, CA3016A, CA3037A, CA3038A
i7.3] ansa: 5[ POSITIVE DC SUPPLY vou's tvee) HHH
T lIGlTIVE DC SUPPLY VOLTS (Vgg) HHH
e25%C | TERMINAL No.8 optn i
+23°C
HET vegesizv

Reference Level = Ag at1kHz

Fig.8

Common-Mode Rejection Rotio:
1. SetVgjas = 0. Adjust Vg for VoyT(DC) =02 0.1 V.
2. Apply 1-kHz sinusodial input signal and adjust for Vg = 03 V

3 vnsun and recotd the RMS value of VopT: An oscilloscope is
used for this measurement so that the nuﬂm signal may be visu-
ally separated.from nolse output.

4. Calculate Common-Mode Voitage Gain:
Acm = VouT/Vs
Acwm in dB =-20L0G10 Vs/VouT
5. Calculate Common-Mode Rejection Ratio:
CMR in dB = ApJFF in dB - Acm in dB.
Common-Mode Input-Voltage Range:
and record CMR for various positive and negative vulues

1
of V| within the maximum timits shown on Page 2.

{1 [l Vegest2v
AMEYENT H vees-r2v
T
T
e unnn
T
i
I
HHH
aaas t T -5 (PN
HH POSITIVE DC SUPPLY -vOLTS (vec) H HH veer-sv
H Vec o8V
25 H oo NEGATIVE DC SUPPLY VOLTS (Vee)
PHH Vvee:-sv TERMNAL No.8 ) SHORTED T0 H TR
Hrrn TERMINAL No.i2 () H T
T ananani HHH i
L T R T 0 ]
LOAD RESISTANCE (R} — K OMMS  gacs-ia049 LOAD RESISTANCE (R)—K OMMS g1 iq2
(o) Fig.? (b)
MAXIMUM PEAK-TO-PEAK OUTPUT YOLTAGE vs. LOAD RESISTANCE
FOR CA3029A AND CA3030A
POSITIVE_OC SUPPLY VOLTS (VeQ) & | POSTIVE OC SUPPLY VOLTS (Vee)
NEGATIVE DC SUPPLY VOLTS (VE*)- NEGATIVE DC !Wﬂ.\‘ VOLTS (VEE)
TERMINAL No.8 SHORTED TO TERMINAL No. 12 $ MINAL No.8
T EAL ailasanusn A eSeTTEaE,
HHH 3 rrlLI”Ll HHHH
1 H ; T +25°C -+
H 123 Vegr 12V 370°
HHHY 5 VEES-i2V. HHHH
+23°C} AMBIENT TEMPERATIRE (Ty)- 0°C £ T PN
HHHF x AMBIENT TEMPERAT (Ta)e HH
ur INSERT | - I INua ISERENENENENE
e ¥ 2 U EERY I RANGEENERE NSRS
é : IS8 SEuINERE i pAsEREn
11 + ¢
: HH o
% G iSRS - HHH
n s ¥ H Plccrosv
Vece+6V a1 L vees-6v
VeE* -6V 3 25 manand B
sunass . HHHHT
H % H T
T § T IS EBEEEa
e T HHTHT
sanaas T T Hi
50 o7 ' 125 150 s ° 0 20
LOAD RESISTANCE (RL)—KQ. 2c8-1480 LOAD RESISTANCE (RU)—K OHMS 05 _iager
(@ Fig.10 ®
Procedures:
COMMON-MODE REJECTION RATIO AND COMMON-MODE
INPUT-VOLTAGE-RANGE TEST CIRCUIT
vee
o
=
$ | 1K
‘ pATE
=
=
- (}] 1
oc
VOLTMETER : ORI osconE
SicNAL | S s a WA | YouT (D) VourtikWn | TYpE Soza
SOURCE on 0%0.1v oR
EQUIVALENT) EQUIVALENT)
|
100xF = mo!
I + at which

92cm-te038
Fig.11
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n-Mode lnput Voluge Range limits are those values ovv |
CMR | less than that calculated in Step 5 of 763
ptocaduu given above.




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

COMMON-MODE REJECTION RATIO vs. FREQUENCY

POSITIVE DC SUPPLY VOLTS (Vee)

NEGATIVE DC SUPPLY VOLTS (Vgg)
AMBIENT TEMPERATURE (T5)+25°C
TERMINAL No.8 (5) OPEN

n

10]
z N
8 NI veezv
5S VEEs-12V
s | N
e T
w Veere6v h
5 VEE*-6V. \\ ™
t 3= N
x5
32
3
x
3
8

40} \

000 (] o 0 00
FREQUENCY (f)—MHz 92C5- 14859
Fig.12
SINGLE-ENDED INPUT IMPEDANCE vs. TEMPERATURE SINGLE-ENDED INPUT IMPEDANCE TEST CIRCUIT

0| POSITIVE DC SUPPLY VOLTS (Vee) T
NEGATIVE DC SUPPLY VOLTS (Vgg)

wus(
w a
G

6 l:o.u»‘

SINGLE~ENDED INPUT IMPEDANCE (ZiN)— K

15| £1-6V
ccrH2V
EE*-12V
a5 <ui s2cs-14833
52 anmnt
3 HHTH
73 -5 -25 0 25 30 735 100 125
AMBIENT TEMPERATURE (TA)—°*C gocs-iaasi
Fig.13
OUTPUT IMPEDANCE TEST CIRCUIT
Vee
] 52
® o
ot fJ- souF [ S —
[ ac
™ (j_ @, VOLTMETER JouTMETER
z NTI
SIGNAL = S wilea | Your ool vourtms | T SA
SOURCE oR otouv
A EQUIVALENT) J, EQUIVALENT)
= = L
sia 2sia
veloo! = Procedure: N
= 1. With S2 in position (c), adjust Vg for VoyT(DC) =0 2 0.1 volt.
lz'an 2. With 8y in position (a), and Sp in position (d), record VouTy(rms).
e 3. With Switch S1 in position (b) and S in positien (d) adjust Ry until
= L
VouT, (rms)
920m-14857 = Fig.15 VouT,(ims) = —21~ Record value of Ry_as ZgyT.
POSITIVE DC SUPPLY VOLTS (Vec) ] NOISE FIGURE vs. FREQUENCY
NEGATIVE DC SUPPLY VOLTS (Veg)
Buns POSITIVE 0C SUPPLY VOLTS (Vec)
1+ NEGATIVE DC SUPPLY VOLTS (Vgg)
SOURCE RESISTANCE *1 K OHM
2 20
k]
E Vegr 6V
T VEE1-6V
H] g
H | Loy
= THESE CURVES DO NOT
F APPLY FOR 6-VOLT UNITS
g - (CA3008A, CA30I0A, CA3029A,
g g Ca3037a)
2 ccr 2V 2 \W
§ VEE*-12V w
: o g ]
75 EHHEEH H Tt ———
-75 -5 -25 0 25 5 715 100 125 ——
AMBIENT TEMPERATURE (TA)—°C  92CS-14830 N~ =
5
100 1000 10000
OUTPUT IMPEDANCE vs. TEMPERATURE FREQUENCY (1) —Hz secs-1eesz
Fig.16 Fig17
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CA3011, CA3012
Wideband Amplifiers

FEATURES & APPLICATIONS

® exceptionally high amplifier gain: . 1!
power gain at 4.5 MHz =75 dB typ.

h

limiting -
Input limiting voltage (knee) =
600 LV typ. at 10.7 MHz
® wide frequency capability -

100 kHz to > 20 MHz
e supplied in the hermetic 10-lead

TO-5 style package

ABSOLUTE-MAXIMUM VOLTAGE LIMITS AT Ty = 25°C

Indicated voltage limits for each teminal can bc‘uppllod under the specified voltage
conditions for other terminals. All voltages are with respect to ground (Terminal 8),

NOTE: TERMINALS6, 7, AND 9 OF RCA-CA3011 AND CA3012 ARE USED FOR INTERNAL
CONNECTIONS. DO NOT APPLY VOLTAGES OR MAKE EXTERNAL CONNECTIONS TO

Re
3
K|

GROUND.
80

20-

THESE TERMINALS.

[e}]
RESISTANCE VALUES ARE N OWW:
. INTERNAL CONNECTON- D6 NOT USE

.
92cM-13700R1

Fig. 1 — Schematic diagram for CA3011
and CA3012.

INPUT-IMPEDANCE COMPONENTS
VS FREQUENCY

ﬁw SUPPLY VOUTS (Veg) * 76

AvoENT (1) e 28

HH

PARALLEL INPUT CAPACITANCE gy} - PICOFARADS
sau
TT
Tt
5
1
Tt
o

i

CA30N
TERMINAL VOLTAGE LIMITS VOLTAGE CONDITIONS AT OTHER TERMINALS
1 2 3 4 5 8 10
1 -3 +3 - Same as 1 42.51t0 41.5 +1.5 | Ground +1.5
2 -3 +3 Same as 2 - e +2.5to +1.5 +1.5 Ground 4.5
3 -3 43 3043 Sameasl | B2 | 251045 | 45 | Gownd | 415
4 25 15 A3 | sameasl | Z 2 - a5 | Gowd | 45
5 0 10 to3 | Samessl | S5 [ 25to5 - | cowd [ w15
8 -3 415 -3to B Same as 1 Wl 42545 | A5 | Gound | 4.5
10 0 +10 -3t 43 Same as 1 +2.5t0 +1.5 +1.5 Ground -
CASE INTERNALLY CONNECTED TO TERMINAL NO.8 (GROUND TERMINAL)
CA3012
TERMNAL | - VOLTAGE LINITS VOLTAGE CONDITIONS AT OTHER TERMINALS
1 2 3 4 5 8 10
1 -3 +3 - Same as 1 +2.5t0 +10 +0 Ground +10
2 -3 +3 Same as 2 - © +2.5 to +10 +10 Ground +10
3 3 4 o | semeast |E S [ aStosld | M0 | Gowmd | 40
4 25 0 303 | sameasl § % - 0 | Gowd | +10
5 0 +13 31043 Sameas! | g & +2.5to +10 - Ground +10
8 -3 +10 3t0+43 | Sameasl “l st +0 | Ground | 410
10 0 +13 -3t0 43 Same as | +2.5t0 +10 +10 Ground -
CASE INTERNALLY CONNECTED TO TERMINAL NO.8 (GROUND TERMINAL)

5510 +125° C
6510 +150° C

OPERATING-TEMPERATURE RANGE
STORAGE-TEMPERATURE RANGE ..........
LEAD TEMPERATURE (During Soldering) :

At distance 1/16 * 1/32 inch {.59 + 0.79mm)

from case for 10 seconds max. .
MAXIMUM INPUT-SIGNAL VOLTAGE :

Between Terminals 1and 2 ..................... 3V
MAXIMUM DEVICE DISSIPATION
RECOMMENDED MINIMUM DC SUPPLY VOLTAGE (Vce) - -

55V

Example of Use of LIMITS TABLE:

For RCA-3012, a maximum voltage of +3volts may be applied
to Terminal 1 under the following conditions:

Terminal 2 is at the same dc potential as Terminal 1
Terminal 3: do not apply external voltage

Terminal 4 is at any dc potential between +2.5 and +10 volts
Terminal § is at a dc potential of +10 volts

Terminals 6, 7, and 9 are at 0 dc potential (NOT USED)
Terminal 8 is at dc ground potential

Terminal 10 is at a dc potential of +10 volts

92¢3-13798

OUTPUT-IMPEDANCE COMPONENTS
VS FREQUENCY

DC SUPPLY VOLTS (vee) + 78 H
o| veenT (T e2sec —

PARALLEL OUTPUT CAPAGITANGE
(C oyt ) = PICOFARADS
g
QUTPUT

R,
1 ouT
Ittt

0
FREQUENCY (1)~ McA

Fig. 3

92¢5-13798

VOLTAGE GAIN AND INPUT LIMITING VOLTAGE

82

BLOCK DIAGRAM OF TYPICAL FM RECEIVER USING RCA-CA3011 OR CA3012
INTEGRATED CIRCUIT WIDE-BAND AMPLIFIER

FM AF
DETECTOR  [~"| aMPLIFIER

SPEAKER

92eM-13025

VS FREQUENCY

murmn’:uwun‘)-ts'c
DC SUPPLY VOLTS(
‘SOURCE (lls) 500
qussm«z(m-mn %
1
[ 1T
y z
8 VOLTAGE GAIl \ —
i H
3 g
3 g
4 F
£ P %0 3
3 [INPUT LIMITING VOLTAGE 1 5
H
(1) 100 _J
a z
(=Mers
.@l-llm
Fig. 5




ELECTRICAL CHARACTERISTICS

TEST CONDITIONS LIMITS TYPICAL
CHARACTERISTICS ETup DC | AMBIENT CHARAC
vuoLs| x| |FREQUENCY| SUPPLY |TENPERA|  RCA RCA TERISTICS
PROCEDURE VOLTAGE| TURE CA3011 A2 umirs! curves
f Vce TA
Fig. Mc/s Volts [ Min. Typ.max. Min.| Typ.|Max, Fig.
55 1 - T80 [ -] e6]80[135] mw
- 6 25 J60 |90 |133) 66) %0 [121] mw
a5 | -{n] -]e|n|] ow
Total 55 | - {130 -] o7 130] 190 mw
g::;;:mn, Pr 6 - 15 5 |5 (120 [ 187 o7 [ 1] 17| oW
A5 | - w0 | - 95 100f 167] mw
55 | - -] -]s0] 210] 5] W
- 10 2 | - -] -F50] 190] 255] mw
425 | -f - | -]150] 160 255 mw
55 | -|55) -fs0f 55 -] a8
9 1 6 25 feofe6] -] 60| e6f -] ¢8
A | -e1| -] s e -] a8
55 | -[59] -f s5) 59| -] a8
Valtage Gain** A ° ! ' ——ﬂ.{’zi e mo o
55 | -] -] -]ss] 8] -] a8
9 1 10 2% -] - -fes{ -]
as | -] -] -] ss] e6] - d8
o 45 15 25 |0l 61| -] 60| 67] -] @B .
10.7 15 25 |ssjer| -] ss| 1] -f 8
Input-Impedance
Components:
Paraie nput Ry |7 45 15 | s -3~ 3 -]l 2
Palallgl Input ¢ 5 . _
Capacitance IN 7 45 15 B -7 7 PF 2
Output Impedance
Components:
Paale Ot | pour| 8 15 15 | s | -|ns -} -[ag -] | s
Paralel Gt cour| @ 15 15 |- | -laa] o] -|a2] -] eF| 3
Noise Figure NF 10 45 15 s | -8 -] {81 -]
m;m,'(t,::f) vi(lim) 9 45 15 25 ) -3 -3 w

* The total current drain may be detetmined by dividing P by Vgg. had

Recommended minimum dc supply vollage(Vcc)ls s s v Nominal
load current flowing into terminal 5 is 1.5 mA at 7.

VOLTAGE-GAIN TEST SETUP

RF V.TVM.

TYPE 910
OR EQUIVALENT)

PROCEDURES

A - Voitage Gain:
1) Set input frequency at desired value,
vj =100 wV rms.

2) Record vg.
3) Calculate Voitage Gain A from
A =20 l0g10 vo/vi

t St lemdS!oveach
.4 and/or desited.

1

92cs-13818.

Fig.

- Input Limiting Vollage (Knee):
1) Repeat Suvs Al and A2, using
vi=100m
2) Decrelse v to the level at which vo
s 3 dB below its value for vi =100 m!

3) Recnvd v{ as Input Limiting Voltage
(Knee).

9

CA3011, CA3012

DISSIPATION TEST SETUP
*+%c

TOTAL DEVICE DISSIPATION (Pr)evecI
92cs-13812

Fig. 6

INPUT-IMPEDANCE COMPONENTS
TEST SETUP

+Vee

OUTPUT-IMPEDANCE COMPONENTS
TEST SETUP

R-X
M METER
[© (BOONTON TYPE
Lo 2508

()

OR
EQUIVALENT)

¥

92¢s-13810

+Vee

Fig. 8

NOISE FIGURE TEST SETUP
+Vee

O.1ufF
10)

Rg:20007 L2

RF VTVM
s (BOONTON
TYPE 9ID

OR EQUIVALENT)

4.5-MHz
NOISE_SOURCE
(KAY
“THERMA-NODE"

E'
OR EQUIVALENT) 1uF
Ro*500 Olp

i

9265 3814

Ly = 82 (4, center-tapped
L2 =236 4
Cy,C2 = Arco Type 423 padder, or equivalent

Fig. 10
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CA3013, CA3014

Wideband Amplifier-Discriminators

SCHEMATIC DIAGRAM FOR CAJ013 AND CA3014
S

vt
1

0

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

Fig. 1

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

1. "

. limiting istics -
input limiting voltage (knee)

= 300 uV typ. ot 4.5MHz

® excellent AM rejection: > 50 dB
ot 4.5 MHz

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

© wide frequency capability — 100 kHz
to > 20 MHz
® comprehensive circuit functions:
if amplifier, AM and noise limiter,
FM detector, audio preamplifier
@ supplied in the hermetic 10-lead TO-5
style package

TYPICAL CHARACTERISTICS AND TEST SETUPS

+ec

TOTAL DEVICE DISSIPATION (Py)eVcc I

Fig.3

84

Ris RESISTANCE VALUES

\/ ARE IN OHMS

38K -
92CM-137T9R

ABSOLUTE-MAXIMUM VOLTAGE LIMITS AT Tp = 25°C

920M-13826 .

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

ditions for other inal

All voltages are with respect to ground (Terminal 8).

CA3013

VOLTAGE CONDITIONS AT OTHER TERMINALS

TERMINAL| VOLTAGE LIMITS 1 7 3 n 5 i 7 3 3 m
1 -3 +3 - Same as | +2.510 +7.5 | +7.5 | Same as 4 | Same as 4 | Ground | AF Output | +7.5
2 -3 +3  |Sameas?| - e, +2.510 +1.5 { +7.5 | Same as 4 | Same as 4 | Ground | AF Qutput | +7.5
3 -3 43 |-3tos3fSameasl| £ |42510+1.5| +7.5 | Same as 4 | Same as 4 | Ground | AF Output | +7.5
4 +2.5 +1.5 [-3to+3 | Same as | ; - +1.5 | Same as 4 | Same as 4 | Ground | AF Qutput | +7.5
5 0 +0 |-3to+3| Sameas g +25t0+47.5| - |Sameas4 | Sameas4 | Ground | AF Output | +7.5
6 +2.5 +1.5 |-3to+3| Same as | i;'. Same as 6 | +7.5 - Same as 4 | Ground | AF OQutput | +7.5
7 +2.5 +1.5 [ -3to+3 | Sameas | 8 (5104515 | smeass - Ground | AF Output | +7.5
8 -3 25 | -3to+3| sameas1| = [42.5t0+7.5] 41.5 | Same as 4| Same as 4 | Ground | AF Output | +7.5
9 0 +1.5 |-3to+3 | Same as 1 8 +2.510 +7.5 | +7.5 | Same as 4 | Same as 4 | Ground - +7.5
10 0 +10 | -3to +3| Same as 1 +2.5to +7.5 | +7.5 | Same as 4 | Same as 4 | Ground | AF Qutput | -
CASE INTERNALLY CONNECTED TO TERMINAL No.8 (GROUND TERMINAL)
CA3014
TERMINAL | VOLTAGE LimiTs VOLTAGE CONDITIONS AT OTHER TERMINALS
1 2 3 4 H 6 7 8 9 10
1 -3 +3 - Same as | +2.5t0 +10 .| +10 | Same as 4 | Same as 4 | Ground | AF Outpyt | +10
2 -3 43 |Sameas? 2 +2.51t0 +10 | +10 | Same as 4 | Same as 4 | Ground | AF Output | +10
3 -3 3 | -3tos3|sameas1| = |[+2.5t0+10 | +10 | Same as 4 | 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 1 é +2.5 10 +10 Same as 4 | Same as 4 | Ground | AF Qutput | +10
6 +2.5 +10 | -3to+3 | Same as 1 ; Same as 6 | +10 - Same as 4 | Ground | AF Output | +10
7 +2.5 +10 | -3to+3 | Sameas 1 <g +2.5t0 410 | +10 | Same as 4 - Ground | AF Output | +10
8 -3 +10 | -3to +3 | Sameas 1 2 +2.5t0 +10 | +10 | Same as 4 | Same as 4 | Ground | AF Output | +10
9 0 +10 | -3to +3 | Same as 1 8 +2.5t0 +10 | +10 | Same as 4 | Same as 4 | Ground - +10
10 0 +13 | -3to 43 | Sameas | +2.5t0 +10 | +10 | Same as 4 | Same as 4 | Ground | AF Output | -
CASE INTERNALLY CONNECTED TO TERMINAL No.8 (GROUND TERMINAL)

OPERATING-TEMPERATURE RANGE ..........
STORAGE-TEMPERATURE RANGE ............

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

.55 to +125°C
- 65 to +150°C

from case for 10 SeCONdS MAX .. ....vvuvnnnenennn +265°C
MAXIMUM INPUT-SIGNAL VOLTAGE:

Between Terminals 1and 2 .............coveiuenennn 3V
MAXIMUM DEVICE DISSIPATION .................. 300 mW
RECOMMENDED MINIMUM DC

SUPPLY VOLTAGE (Voe) «ovvvieniiainiieenn. 55V

Example of use of LIMITS TABLE:

‘For RCA-CA3013, a maximum voltage of 3 volts may be
applied to Terminal 1 under the following conditions:

Terminal 2 is at the same dc potential as Terminal 1

Terminal 3: do not apply external voltage

Terminal 4 is at any dc potential between +2.5and +7.5volts

Terminal 5 is at a dc potential of +7.5 volts

Terminals 6 and 7 are at the same dc potential as Terminal 4

Terminal 8 is at dc ground potential

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

TEST CONDITIONS LIMH
™S TYPICAL e
ELECTRICAL 0C | AMBIENT CHARAC
CHARACTERISTICS | ors| "o |FREQUENCY| SUPPLY | TEWPERA|  RCA RCA TERISTICS
(See Page 8 for M & VOLTAGE| TURE | CA30I3 CA4  [UNITS| cyrvES
Definitions of Tems)| PROCEDURE/ f vee TA RE VTVM.
Fig. Me/s volts * [ 9 [in.JTyp.JMax.]in.[Typ.[ax. Fig. e
s IVALEN’
I I TN I B R ) LIS
3 - 6 +25 60190 [133F73]90 {110} mW ;
+25 |- 701 -160]70 110] aW
Total 55 | - [130] - [106[130 [ 170] m¥
Device Pr 3 - 15 +25 87 {120 | 187] 106 1120 [ 150] m¥
Dissipation* 5| - [100] - {90 (100 150] mW
R I S 250|_mw axcs-ares
3 - 10 75 - =1 -]15 230] mw PROCEDURE:
+125 - |~ ] -]15 230 mW 1) Set input frequency at desired value, v; =100 uV ms.
55 J-fo5[-fsof{s5|-] d8 2) Record vy,
4 1 6 425 60|66 ] - 6066 [~ [ dB 3) Calculate Voltage Gain A from A =20 logyq v, /v;.
- - — | d8 | 4) Repeat Steps 1, 2, and 3 for each fi
i N TR N £ N IRt
a 1 15 [ |e[0]-e[n]-]d] Fig. 4
Voltage Gain** A 4;25 il K10 g: g? = ::
a | 10 =t T=tetn—t% VOLTAGE GAIN vs. FREQUENCY
I e e I I I I mm,;w‘fi. =
4.5 1.5 +25 60[67 | - ]60|67|~-1] dB SoUACE REUSTANCE [Rg)=200
4 107 15 | %5 %[0 -[5|60]-]] 5 R
Input-Impedance
Components: e \
Parallel Input RiN 6 45 1.5 +25 =13 }-]-{3|=-}]KQ 7 5
Resistance = \
Parallel Input s s s | s |-171-1- - 3
Capacitance Cin ' ’ K ! oF 7 H \
Output-Impedance §
Components: \
Parallel Qutput - -] - - \
paael O Rout 8 45 15 | 315 as|- |k | 9 d | \
Parallel Qutput 5 2 lazf - |- a2 - FREQUENCY (1) Mc/s -
oo Cout 8 45 1. 25 } 2 | o Fig. 5 szcs-u
Noise Figure NF 10 45 1.5 425 - 87 =-|-|87|~1] @B 11
INPUT-IMPEDANCE COMPONENTS TEST SETUP
Input Limiting .
Voltage (Knee) vigim | 1 45 15 | a5 |- |%0f4s0]~ |a00 {400] v | 13
[ +25 = |155) = |- 1155|~ ] mVv
Recovered AF Voltage | v,(af) 14 45 1.5 425 11281188 - J135[188 | - | mV 13
10 +25 -|=-]=-]-[2{=-]av
Amplituge-Modulati
Rejection | AuR |15 15 15 | s |-|sn)|-|-f0]-|e| -
Discriniinator Rodis)] - 45 15 2 |-le|-|-fso|-] ]| -
Output Resistance
Total Harmonic
Distortion THD u 45 15 +25 - (18- |- (L8]~ % 12
i idi L - ded minimum dc supply vol is5.5V.
* Total current drain may be determined by dividing P1by Vec. m::ol:l:l‘el':) dec g: GT(":’I' ovfl n?'l‘:tz ::' ':I:';I:I(;l?‘c} ; "5, As-\( S5V,
Fig. 6
INPUT-IMPEDANCE COMPONENTS vs. FREQUENCY OUTPUT-IMPEDANCE COMPONENTS vs. FREQUENCY
[OC SUPPLY VOLTS (Vg » 75 T BfHoc sy vours (veere7s HH
veENT (T e 25%C HHH jitE woent (g2 —
g : OUTPUT-IMPEDANCE COMPONENTS TEST SETUP
3 ‘3 g
& < gg
&
¥
g O E Cout T
1 3
; H 3 : s
! Py 3
g i ffour :
H H LTt . 50
FREQUENCY (1) — Mc/s FREQUENCY (1)~ Mc/s
92CS-13798 92CS-137968

Fig. 7 Fig. 9
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CA3013, CA3014

NOISE FIGURE TEST SETUP NOISE FIGURE vs. DC SUPPLY VOLTAGE TOTAL HARMONIC DISTORTION vs. DC SUPPLY VOLTAGE
+V( AMBIENT TEMPERAT URE (Ty1*25°C 25
cc FRESUENCY (: s A AUSIENT TEMFCAXTURE (Ta)~E5°C
O.lnF Soun # | MoouLATG Kele
© y REQUENCY 225 Ke/s
R42200 8 23 FC2 $ E
utfG (8ooNToN g 2
! casos < TYPE %D s E
c, | or OR EQUIVALENT) H
CAOM, H ]
4.5-Mc/ O ©
NOISE SOURCE Towr & §
(KAY = 3(a 3
on EQURASNE) = H
Ro*508 °"'II°"" . ;
= 92cs-13787 o 'E'
L1 = 82 uH, center-tapped 180)
L2 = 236 uH J K )
0C SUPPLY VOLTS (Vc)
C1,C2 = Asco Type 423 padder, or equivalent o szcs-i37e8 DC SUPPLY VOLTS (Veg) R
Fig. 10 Fig. 11 Fig. 12
INPUT LIMITING VOLTAGE (KNEE) AND RECOVERED AF YOLTAGE
ot 1.75 Mc/s at 4.5 Mc/s ar 10.7 Mc/s
T T T T
H PO T TO_100mV HH HHHH 70 100mV
t EREBARENFSEEEEE: T }}0C SUPPLY VOLTS; THHHH
A - H
L— Vg 10 HEHT
o & 1 4 L1
§ naandl g 1 VAPPLIES ONLY FOR CA3014)
} +
1 o
T
31 i v
5w 58
g tH & g2
58 : H e
v H L : 8 < 1
s AMBIEN Ta) = 28%C H) AMBIENT TEMPERATURE (Ty) » 25°C 5 T ) +25°C
a 1GNAL « 175 Mch [T SIONAL FREQUENCY * 4.3 Mc/ o T TTSIGNAL FREQUENCY = 10.7 Mc/s
MOOULATING T {TTT1] MOOULATING FREQUENCY = | ke/s MODULATING “1hch
T FREQUENCY DEVIATION * 25 ke/s 515 LI FREQUENCY DEVIATION » 2 25 ke/s DEVIATION * 2 25 ke/s
0 dB + RECOVERED AF VOLTAGE LEVEL FOR vi * 100 mV] ] O 98 7 RECOVERED AF VOLTAGE LEVEL FOR v; « 100 mv) Ao « AF VOLTAGE LEVEL FOR v; *100 mv|
05 0 15 2z 05 i 5 2 o5 0 5
INPUT SIGNAL LEVEL (v| ) —MILLIVOLTS (RMS) INPUT SIGNAL LEVEL (vi)— MILLIVOLTS (RMS) INPUT SIGNAL LEVEL (vj )= MILLIVOLTS (RMS)
92CS-13793 92C8-13792 92CS- 1379
(a) {b) ()
Fig. 13

DISCRIMINATOR TRANSFORMER SCHEMATIC

-
(@)
DISCRIMINATOR TRANSORME} DISCRBMINATOR rmnssm;l
FOR WINDING mronmnon FOR "arga'wm CONSTRUCTION DETAILS OF DISCRIMINATOR
: TRANSFORMERS SHOWN IN FIGS. 2, 14 ARD 15
92CS-13801
92cs-13600 Coil-Form Outside Diameter = 7/32 inch
. Slugs: Radio Industries, inc. Type “E’* Material, or equivalent
PROCEDURE: ) . PROCEDURE: Wite Type: “GRIPEZE™®, or eouivalont
A lRecoveud :'F Volitage ?l;puml/ 0 i 1) with lSWIt:h sin wmlm‘ “a, set MMI";';."? =4.5Mc/s,
)Sel input frequency =4.5 Mc/s, v; =100 mV rms, modulating 0 mV ims, modulating frequency c/s, frequency
frequency = 1 kc/s, frequency deviation = £25 kc/s. Ghviation = 335 ke/se ,?,:‘;_','g Wire Size Toms Q| C
2) Record v,, as Recovered-AF Voltage Output. 2) Record v, mess | AWEH LA LA Ly oF | oF
B - Input Limiting Voitage (Knee): 3) Place Switch S in position *‘b, and set input frequency =4.5
1) Repeat Steps Al and A2, using v; =100 mV rms. '“/:&‘I’ '|l° "'Xo"'"- modulating iequency = 1 kc/s, 175 4 “lz (gm. 80 820
2) Decrease v; to the level at which v, is 3 dB below its value 1ue | 2 wourd)
rvj =100 my. 4 :A:mr;.vﬁ,ﬂmd tecord value in dB below value in Step = r EAET R E D
3) Record v; as Input Limiting Voltage (Knee). (11 bifilar
INPUT LIMITING VOLTAGE, RECOVERED AF  AM-REJECTION TEST SETUP 107 % |sps] e | 100
VOLTAGE, AND TOTAL HARMONIC wound)
DISTORTION TEST SETUP « Rogistered Trade Mark, Phelps-Dodge Copper Products.
Fig. 14 Fig. 15 & wound bifilar, -

NOTE: The mutua! coupling between L1 and Lg i's adjusted
for the dnlrdd.nofll -IL
()

Fig. 16
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General-Purpose
Transistor Arrays

FEATURES

Matched monolithic general purpose transistors

CA3018, CA3018A

o Hpg matched ¢ 10% @
o,
TWO ISOLATED TRANSISTORS o Vg motched : 2 mY CA30I8A (: 5mV CA3018) ) |
AND A DARLINGTON-CONNECTED o Oparation fram DC to 120 MHx 8
TRINSIS]’“R PAIR @ Wide operating current range
@ CA3018A performance characteristics controlled
- from 10,1 A to 10mA
- tions
For ln“ Powe[ Apphca o Low noise figure - - 3.2 dB typical at 1KHz 9 Qg
H 6
at Frequencies from DC o Full military temperature range capability
(-55 to +125°C)
Through the VHF Range
g g e The CA3018 is available in a sealed-junction CASE
Beam Lead version (CA3018L). For further SUBSIRATE
The CA3018 and CA3018A consist of four general pur- information see File No. 515, *“Beam-Lead 7 Qi 4
se silicon n-p-n transistors on a common monolithic i i ircui ications’”
;’:bsm'(e'. on n-p- b m ithi Devices for Hybrid Circuit Applications”. seconzeam
Two of the four transistors are connected in the ® Supplied in the hermetic 12-lead TO-5 Fig. 1. Schematic Diagram for CA3018 and CA3018A
Darlington, configuration. The substrate is connected style package.
to a separate terminal for maximum flexibility. Maxi. Ratings, Absol Masi Valves, at TA=25°C
The transistors of the CA3018 and the CA3018A are CA3018 CA3018A
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 . . ...... LR 450 450 mW 1078 EMITTER CURRENT (Xg)+0
circuits but in addition they provide the advantages Derate at 5 mW/°C for T, >85°C
of close electrical and thermal matching inherent in Temperature Range:
integrated circuit construction. Operating . . . . . teeiiai... -551t0 +125 -55to + 125°C " Ky
The CA3018A is similar to the CA3018 but features Storage. . ....... .. ceeees 6510 4150 <65 to +150°C ] & 7
tighter control of current gain, leakage, and offset . ‘é b(\ ';\_
parameters making it suitable for more critical appli- L[;?lzY'I;EMPEII'},;\:BR]E;P}HI:B(?‘;'gﬂmg’w s &
. L . istance 2 inc! 59 ¢ 0.79mm) g | O
t . 3
cations requiring premium performance from case for 10 seconds max. ............... +265°C % 99“ =
- g
H S
APPLICATIONS The following ratings apply for each transistor in the device: 3 o B
® General use in signal processing systems in DC CA3018 CA3018A & -,
through YHF range Collector-to-Emitter Voltage,Vopg - 15 15 v 2 -
. " . " Collector-to-Base Voltage,Vepgg -+ 20 30 v o )
® Custom designed differential amplifiers Collectonto.Subatrate Volissooussg® 20 o v § i
o Temperature compensated amplifiers Emitter-to-Base Voltage, Vpgg ... 5 5 v 3
® See RCA Application Note, ICAN-5296 ‘‘Application Collector Current, I .......... 50 50 mA 8
of the RCA CA3018 Integrated-Circuit Transistor “The collector of each translator of the CA3018 and CA3018A e —
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. 14 1
25 E: 7 00 28
TZ0[COLLECTOR~T0- EMITTER VOLTAGE (VCE)s3V © 8550] 11 AMBIENT TEMPERATURE (TAI='C  pcq-asrrs
AMBIENT TEMPERATURE (Tz)+25°C N
« : 2 / N Fig.2 - Typical Collector-To-Base Cutoff Current vs
§ Y N g f Y4 Ambient Temperature for Each Transistor.
x
: / it
iw = e | ez | 1-H g g; A
£ rVZN z z
e = g .~
g o g2
i* 9 iz
& 1 o2
8 E% COLLECTOR-TO-EMITTER VOLTAGE (VCE)*3V 1058 BASE_CURRENT (Ig]
nE AMBIENT TEMPERATURE (Ta)*23°C v,
o | [T ]I ] z S
5:0: o - * of e e z e oo 2 <8 '3.\
H —
EMITTER CURRENT (Ig)—mA EMITTER CURRENT (Igl—mA  _ @ as17e 1 “\‘Q o
92c5-23777 . ) S 5
Fig. 3 - Typical Static Forward Current-Transfer Fig. 4 . Typical Static Forward funan' N Transfer Ratio g -7
Ratio and Beta Ratio for Transistors Q, for Darlingt T ters Q3 H ‘«?/I 4
and Q) vs Emitter Current. and Qg vs Emitter Current. qu "é
w S
& L ya
GB[COLLECTOR-TO-EMITTER VOLTAGE (VCgl*3V COLLECTOR-TO-EMITTER VOLTAGE (Veg)e 3V 5 ~//
AMBIENT TEMPERATURE (Ta)* 25°C H 3 <
- - ¢ T g ot 4L
| g 5
w | I‘_\“ﬁ\/ 2 1 8
$ o7 S LIS - 1
= NOA = i 0 S
w 3 & > a
] Wt = o
H s g H ¥ S
g s : i
e 3 & 50 75 00 25
H H £ AMBIENT TEMPERATURE (Ta)—°C
v - 3 92cs-23778
2 ) 8 ¥
o - 5 2 7! .
g Sy oreser VOLTAGE « V8 < w Y Fig. 7 - Typical Collector-To-Emmiter Cutoff Current vs
i o & 3 04 E i E_L Ambient Temperature for Each Transistor,
°° T e eeg 2 4 68 73 -5 -28 25 %0 73 00 128

EMITTER CURRENT (Ig)—mA s2cs-23779

Fig. 5 - Typical Static Base-to-Emitter Voltage
Characteristic and Input Offzet Voltage for
Qg and QZ vs Emitter Current,

AMBIENT TEMPERATURE (T3)—°C
92¢8-23780

Fig. 6- Typical Base-To-Emitter Voltage Characteristic
for Each Transistor vs Ambient Temperature
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CA3018, CA3018A

Characteristics apply for each transistor in the CA3018 and CA3018A as specified.

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

Rg = 500 Q.
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Fig.11(b) - Noise Figure vs Collector Current, Rg = 1 K.

CHARAC-
ELECTRICAL m[ﬂ;g mf#g* TERISTICS
CHARACTERISTICS | sywsoLs | SPECIAL TEST CONDITIONS nits | CURVES
at T = 25°C : ,
Min.l Typ. I Max.| Min. [ Typ. Max. Fig.
STATIC CHARACTERISTICS
Collector-Cutoff Current [ Veg=10.lg=0 - 0.002 | 100 - 0.002 40 nA
Collector-Cutoff Current IcE0 Veg-10V.Ig:0 - | seeCune] 5| - SeeCuve | 05 | uA 7
Collector-Cutoff Current ) Veg=10V.1n=0 _ - _ _ - 5 A -
Darlington Pair CE0D ce=l0Vlg H
Coltector-to-Emitter - " 4 _ 4 - v -
eakdonn oltage Vigriceo | c=10Ag=0 15 2 15 2
Collector-to-Base
v Ig=10uA Ig=0 2 0 | -] 60 - v -
Breakdown Voltage (BR)CBO | °C° o 3
Enmilter-to-Base " - 5 - 5 7 _ ¢ -
Breakdown Voltage Vigrieso | el lc=0 . !
Collector-to-Substrate " < 6 - 40 60 - v -
Breakdown Voltage Viercio | lo-1bAlgy0 a 0
Collector-to-Enilter v 1g=1mA Iz 10mA - e |- - 03 |05 | v -
Saturation Voltage CES BT
' ) { ge1omA -] o [ -] s0 100 - -
Stalic Forward Curtent hee |VepW. s lg- Ina 0| w || e w | - 3
Tansfer Ratio ] ) c=19}4 - 54 - 30 54 _ -
Magnilude of Stalic-Beta Ralio Veg=Walg =iz 1A 09| o8 | - |[os 097 - - 3
(Isofated Transistars Q) and Q;)
Static Forward Current Transfer
o Datli ; . w0 | - | 2000 5400 -
Ralio Darlington Pait [ VegsWV { Ig= ImA 1500f 5 - - _ 4
200 Ig=100uA - - = | 1000 2800
lg=1mA - | 0mns - 1 0,600 0.715 0.800
Base-to-Emitter Voltage Vee Veesd IE=10mA om0 | -] - os0  loso | ¥ 5
Vee,
Input Offset Voltage Vee,| | VeesdVilgsinA -] 048 51 - 048 H nv 5.8
Temperature Coefficient: AV
Base-to-Emitter Vollage |—A?"i Vgg=3V.Ig=InA -l - - 19 = | Wi 6
Q.0
i 1g=10mA - e | -] - 146 160 .
Base (QzHo-Enmitter (Qq) Vgep | VepsV  E - - v g
Voltage-Darlington Pair (Vg.) lg=ma 132 110 132 150
Temperature Coefficient:
Base-to-Enitter Voltage [avgey| Veg=3V.Ig=InA -] s - - Y - |y 10
Darlington Pair-Q3,Q4 AT c
Vael| Vee=+6V.Vee-
Temperature Coeffcient: Ve, Ve e e . [ T I ( 10 - | g -
Magnitude of Input-Offset Voltage | AT T
COLLECTOR~TO-EMITTER VOLTAGE (Vcg)=3V B
SOURCE RESISTANCE (Rg)* 3002 :"“—“"::;;;’;:&“;;i':_‘l’g";‘;‘:ﬁ (vee)+3v
AMBIENT TEMPERATURE (Tp)*25°C AMBIENT TEMPERATURE (Ta)s25°C
k] a
1 1
: [
£ 3, 2 <&
% B 5 D
NS ] g Pe
10 WM =1 s —1
T — W
§\ | — /O/I/
9
- 6 0
o o Qo ol ¢ |
COLLECTOR CURRENT (XoI—mA ) o s3rae COLLECTOR CURRENT (I¢)—mA

92¢5-23785

jum
(COLLECTOR - TO-EMITTER VOLTAGE (Vce)=3 v [T
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z e
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— T 7410 mA
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w
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- 50
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AMBIENT TEMPERATURE (Ta)—*C
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Fig.8 - Typical Offset Voltage Characteristic vs

Ambient Temperature

171 COLLECTOR-TO-EMITTER VOLTAGE (Vcg)*3V
AMBIENT TEMPERATURE (Ta)*25°C
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EMITTER CURRENT (IE)—mA
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‘Fig.9 - Typical Static Input Yoltage Characteristic for

Darlington Pair (Q3 and Qg) vs
Emitter Current
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Fig.10 - Typical Static Input Voltage Characteristic for

Dorlington Pair (Q3 and Q4) vs
Ambient Temperature,

Fig.11(c) - Noise Figure vs Collector
Rg=10K0.
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CA3018, CA3018A

ELECTRICAL CHARACTERISTICS, (CONT’D) O CEETORTo-EMTTER VOLTRGE T
- t 1)eh
CA3018 CA3018A : AUGIENT TekrERaTuRE 251 H
DYNANIC CHARACTERISTICS Vo I /
hyq® 100
1=1 KHzVgE=3V,Ice1 g ra
Low Frequency Noiss Figue L bl oot ool I TV O I s -l e | um 8 L2 Ner2110 alotima ___fro
<] Pog*156 umho —
Low-Frequency,Small-Signal = 7
Equivalent-Circuit £
Characteristics: g Ny
Forward Curent-Transfer Ratio | hyg - 110 - - 110 - - 1 3 =
Short-Circuit Input Impedance hie - 35 - - 35 - KQ 12 § ~ | A
Open-Circuit Output Impedance | hoe 1= IkH2Vgg=3.lc=InA - ows - | - 155 = | waho 12 = 1T 3
Open-Circuit Reverse h 18104 | - _ Laxiod 12 ot
¥ " e - . 3 - - o ol 0
Vollage-Transfer Ratio . COLLECTOR CURRENT (Ic)—ma
Admittance Charactetistics: s2cs-23787
Forward Transfer Adnittance | Vee S as [ - | - | s BED 1 Fig. g'c 5:":::; ﬁ;l;'.:,':'-':a{';'sl;r S;’,‘: g:!:{, : 'Shor'-
. . . e’ =
Input Admittance Yie - 10.3+j0.04 | - - 0.3+0.04 - | mmho u Output Impedance (h ), and Open-Circuit
Output Admittance Yoo =IMHz Vgg=3V,ig=1mA - [ooorj003 | - - [0.001+0.03 - | maho 15 Reverse V::In’rlgo‘TraEsfor Ratio (h,,)
s Collector Current
Reverse Transfer Admittance Yie See Curve See Cutve mmho 16 v
Gain-Bandwidth Product It Veg=dVilg=3nA 300 500 - 300 500 - MHz n
Enmitter-to-Base Capacitance Cep Veg=3V.lg=0 - 06 - - 06 - of -
Collector-to-Base Capacitance Cca VCB=3V~'C=0 - 058 - - 0.58 - oF -
Collector-to-Substrate Capacitance| Cpy Vg y=3Vlg=0 - 28 - - 28 - oF -
[COMMON-EMIT TER CIRCUIT, BASE_INPUT
NPUT
UGS TEuTRARE (T2 e BT e G e L LS sy
mr.:gm CURRENT (Ic)eI mA 6[COLLECTOR CURRENT (Torerma ™ B! >Y COLLECTOR CURRENT (zc)e1
P
25 i 53 §
i 3 E
S : f? bie > ? Boe
% ¢l § ]
52 5 -3 3 /, § g A /
g 8
i N i £
g3 = 23 5a
g8 5 4o
e ol 11
o FREQUENCY (1)—Hs b o LREQUENCY (11— Mae 100 o FREQUENCT(1)—Mitx e
92c8-23788 92c3-23709 92¢s-23790

Fig.13 - Forward Transfer Admittance (Y‘.)

Fig.14 - Input Admittance (Yie)

Fig.15 - Output Admittance (Y )

ON-EMITTER CIRCUIT, BASE INWT
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t—ttPre
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AMBIENT TEMPERATURE (Ta)*25°C
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REVERSE
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FREQUENCY(f)=~MHz

925-23791

Fig.16 - Reverse Transfer Admittance (Y,,)

i
7T 8 9 10
COLLECTOR CURRENT (Icl—mA

o 1 2 3 4 5 6

92¢8-23792

Fig.17 - Typical Gain-Bandwidth Product (fp) vs
Collector 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-
cations in communication and switching
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
or ring modulators where capacitive balance
is important, the substrate should be returned
to a DC potential which is significantly more
negative (with respect to the active diodes)
than the peak signal applied.

ELECTRICAL CHARACTERISTICS, at Tp = 25°C

SUBSTRATE,
CASE

925-14254

*Connect to most negative circuit potential.

Fig. 1 — Schematic Diagram.

Characteristics Apply for Each Diode Unit, Unless Otherwise Specified

Features:

® Excellent Diode Match

® Low Leakage Current .

® Low Pedestal Voltage when Gating

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

Applications:

® Modulator

8 Mixer

® Balanced Modulator

= Analog Switch

= Diode Gate for
Chopper-Modulator
Applications

Absolute-Maximum Ratings:
DISSIPATION:

Any one diode unit ., 20 max. mW

Total for device . . 120 max. mW
TEMPERATURE RANGE: o

Storage —65 to +200 oC

Operating . . . . —-55t0+125 C
DC Forward Current, Ig . . 25 mA
Peak Recurrent Forward

Current, I¢ 100 mA
Peak Forward Surge

Current, I¢ (surge) 100 mA

VOLTAGE: See Table

90

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 - 0.73/0.78f1 V VOLTAGE
F TERM.| LIMITS _[CONDITIONS
DC Reverse Breakdown Voltage| DC Reverse Current (Ig) =—10pA| 4 61 - \ NeG. | pos.|Term.| voLT.
DC Reverse Breakdown Voltagel 1 -3 | +12 7 —6
Between any Diode Unit and | DC Reverse Current (Ig)=—10uA | 25 80| - \ 2 -3 | +12 7 —6
Substrate 3 -3 | +12 7 iy
DC Reverse (Leakage) Current | DC Reverse Voltage (VR) =—4 V — | 0.0055| 10| wMmA 4 -3 | +12 7 —6
DC Reverse (Leakage) Current 5 -3 | +12 7 =6
Between any Diode Unit and | DC Reverse Voltage (VR) =—4 V — | 0.010 10] uA 6 -3 +12 172 —6
Substrate 7 _18 ol 36 0
Magnitude of Diode Offset 8
Voltage (Difference in DC DC Forward Current (1g)= 1 mA - 1 5| mv =3 | H12 7 —6
Forward Voltage Drops of 9 3 | +12 7 iy
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 - 27f - pF
Series Gate Switching _ 10l =1 mv
Pedestal Voltage .




[DC FORWARD CURRENT (If! DC REVERSE VOLTS (Vg) ACROSS DIODE = ~4

DC REVERSE CURRENT (Ig)—NANOAMPERES

0C FORWARD VOLTAGE DROP (VF)—VOLTS

07
H
H
04 H HHHHHH 9
TS 0 28 25 0 75 K00 @S 75 %0 25 o0 25 s 715 00 @23
AMBIENT TEMPERATURE (Ta)—°C ecs-ess AMBIENT TEMPERATURE (Tp) — °C
92CS-M251
Fig. 2 — DC forward voltage drop (any diode) as Fig. 3 — Reverse (leakage) current (any diode)
a function of temperature. as a function of temperature.

AMBIENT TE (Ta) = 25°C
1) = | MHz

AMBIENT TEMPERATURE (Ta) » 25°C
(1) =) MHZ

:TERMINAL 2 OR 6 TO

SUBSTRATE (TERMINAL T)—PICOFARADS

‘CAPACITANCE : TERMINAL 5 OR 8 TO
SUBSTRATE (TERMINAL 7)—PICOFARADS

o ' 2
DC REVERSE VOLTS (VR) BETWEEN TERMINAL 2 OR 6 DC REVERSE VOLTS (Vg) BETWEEN TERMINALS 5 OR 8
AND SUBSTRATE (TERMINAL 7) 92¢3-14249 AND SUBSTRATE (TERMINAL 7) 92¢3-142%0

j — Di -to- capacitance as a ) . :
Fig. 5 D/ode. quad-to-substrate capacitance Fig. 6 — Diode quad-t 0 .
function of reverse voltage. function of reverse voltage.

CA3019

AMBIENT TEMPERATURE (1A1+25°C
F) « IMH
w
[
S
)
<)
z
2
S
<
3
3
w
o
o
=)
o

DC REVERSE VOLTS (VR) ACROSS DIODE  92¢s-14252

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

OSCILLOSCOPE :
TEKTRONIX TYPE
585 WITH TYPE-B
PLUG-IN UNIT

EQUIVALENT

-6V a2cs-14247

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

Multi-Purpose Wideband | \u. astia,
Power Ampllflers and Commercial Equipment

‘The RCA-CA3020 and CA3020A are Integrated-Circuit, at Fr"m‘es up m 8 MHZ

Multistage, Multipurpose, Wide-Band Power Amplifiers T’It'CASDZO and CA3020A are ps.nticularly suited for
on a single monolithic silicon chip. They employ a service as Class B power amplifiers. The CA3020A
lughly vexsnhle and stable direct-coupled circuit con- can provide a maximum power output of 1 watt from a
ing wide fi range, high voltage 12-volt DC supyly» with a typical power gain of 75 dB.
and power gain, and high power output. These features The CA3020 prfvvndes 0.5 watt power output from a
plus inhereft stability over a wide temperature range 9-volt supply with the same power gain.
make the CA3020 and CA3020A extremely useful for a
wide variety of applications in military, industrial, and
commercial equipment.

These types are supplied in hermetically sealed, TO-5
style 12-lead packages.

SCHEMATIC DIAGRAM FOR CA3020 AND CA3020A

9 ?a On
RJISK
Ry 15K

oy — 0—!%"9 °c‘
Loy bbb b i

(3 4 s
}Jh Q3 [

0K R,
4K
o:n
7
O 2

ABSOLUTE-MAXIMUM RATINGS: Fig.l 92051434301
DISSIPATION: WITHOUT HEAT SINK | WITH HEAT SINK The slues included on the schematic dia-
AtTp=25°C......... B S A 4 AKTC 25°C ... el 2W gram h""b"""‘"’""?"°°"""‘°";“°'"'"
Above Ty = 25°C......... . derate lmearly 6.7 mW/C |At Tc = 25°C to Tc = 55°C. ........ 2w of ‘‘outboard’’ components of equipment dte;i‘g: The

Above T¢ = S5°C. . derate hneaxly 16.7mW/°C
TEMPERATURE RANGE:

Operating . [ e ceteea...-55°C to +125°C

Stoxage... ......... et ieiieeeaes ... -659C to +150°C
LEAD TEMPERATURE (During Soldering):

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

from case for 10 seconds max. «+ ..o oann e, 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 terminals listed horizontally. For example, the
voltage range of the vertical terminal 1 with respect to terminal 12 is 0 to +10 volts.

MAXIMUM
CURRENT RATINGS

values shown may vary as much as

RCA reserves the right to make any changes in the Re-
sistance Values provided such changes do not ad-
versely affect th
tics of the device.

FEATURES

Note 1: This voltage iS established by the maximum current * Voltages are not normally applied between these terminals.
rating. Voltages appearing between these terminals will be safe if

Note 2: The emitters of Q¢ and Q7 may be returned to a nega- the specified limits between all other terminals are not
tive voltage supply through emitter Current
into terminal No.9 should not be exceeded and the
total device dissipation should not be exceeded.

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

A Higher value is for CA3020A.

92

@ High power output - class B amplifier ——
TERM- TERM- CA3020.... 0.5 watt typ. ot Voo = +9V
INALL 12 | 3 |4 s 6 7 L8 9 0T n WAL | T | loyr CA3020A ... 1.0 watt typ. ot vgg = +12v
i ® Wide frequency range
. ro | o+ "o ] Up 1o 8 MHZ with resistive loads
! A R R ot Jaomz|noer] o ! x eHigh power gain . 75db typ.
w2 ®Single power supply for class B operation
2 . * . . » . . . * 2 2 - - with transformer ——
CA3020..... .39V
w2 CA3020A .. ..310 12V
3 | . . . . . . . . 2 3 . e ;
®Built-in temperature-tracking voltage
n ry regulator provides stable operation over
4 nsmzs| . . . . - ‘156‘25 4 300 -55°C to +125°C temperature range
0
' APPLICATIONS
5 . . . . . * | Note 2 5 - | 3w © AF power amplifiers for portable and fixed sound and
- communications systems
6 189-25 . . * N Nn‘ts 2 6 . 300 ® Servo-control amplifiers
® Wide-band linear mixers
7 . . . . ﬁséozs 7 w0 | - ®Video power amplifiers
® Transmission-line driver amplifiers ( bal d and
Note 3 unbalonced)
e
8 Note3 | * * 0 8 - - ®Fan-in and fan-out amplifiers for computer logic
circuits
9 0010 Noae 1 ﬂoéﬂz 9 2 ® Lamp-control ampl
oM 1 ampl
10 . 4010 10 N A ®Power multivibrator
®Power switches
n . n 2 R ® Companion Application Note, ICAN 5766 ‘*Application
of CA3020 and CA3020A Integrated Circuit Multi-
p purpose Wide-Band Power Amplifiers’’:
1”2 SUB- 2 -
RATE'




ELECTRICAL CHARACTERISTICS AT T, =25°C

TEST CONDI TIONS
CHARACTERISTICS svuoLs | CIRCUIT 0C umTs LiwTs UNITS
AND SUPPLY CA3020 CA3020A
PROCEDURE VOLTAGE
FIG. Veer | Voo FMIN [ TYP. | MAX. | MIN. | TYP. | MAX.
Collector-to-Emitter
- - 18 v

Breakdown Voltage, Q58 Q; | VigpyceR % : B

at 10 mA
Collector-to-Emitter

Breakdown Voltage, Q) ] BRICEO - 10 10 v

at0.1 mA
Idle Currents, Qg & Q; 14 IDLE 4

17 IDLE 9.0 20 55 55 mA
[Peak Output Curents, 14PK B

%80 I7PK 90 | 20 f 10 180 mA
Cutoff Currents, 14 CUTOFF

%80 1y CUTOFF 4 90 | 20 10 10 nA

[Ditteretial Amprifi

Ditercta Amplifie Iec1 4 90 | 90 |63 | 94 |15 fe3 [ a4 s A
1 i I

Total Cuent Dran o’ a 90 | 90 Jso |25 |30 | 1o | as |30 nA

Differential Amplifier 7]

Input Terminal Voltages V3 4 3.0 20 L1 L1 v
Regulator Terminal Voltage Vi 4 9.0 2.0 2.35 2.35 v
Q. Cutoff (Leakage) Currents:

Collector-to-Emitter ICEQ 10.0 - - - 100 - - 100

Emitter-to-Base lEBO - 30 - - 0.1 - - 0.1 LA

Collector-to-Base IcBo 3.0 - - - 0.1 - - 0.1
Forward Current Transfer

Ratio, Q) at 3 mA heg) 6.0 - 30 5 30 15
Bandwidth at -3 dB Point BW 6.0 6.0 8 - - 8 MHz

60 | 60 fom {300 - 200 | 300%
Maximum Power Output POMAX) 6 90 | 90 Jaoo | ss0? - 400 | ss0? W
9.0 | 120 - - 800 | 1000
| Sensitivity for Py 7 =400 m¥ €N 6 9.0 9.0 352 | 55 - oV
[Sensitivity for Poyt =800 mW e 6 9.0 120 sob | 100 nv
Input Resistance----

Terminal 3 to Ground Ring 9 60 6.0 1000 1000 Q
Junction-to-Case

Thermal Resistance )¢ - - - 60 60 ‘o
a Ree = 1300
b Reg = 2000

TYPICAL PERFORMANCE DATA
An E: IR is R ded for High Ambient Temperature Operation
CHARACTERISTICS SYMBOLS | CA3020 | CA3020A | UNITS

v 9.0 9.0

Power Supply Voltage vCC[ 5 77 v
_ CCp . s

Diff. Ampl. [ 15 15
Zero Signal Current ? ccy mA

Qutput Ampl. ICCz 24 24

Diff. Ampl. ! 16 16.6
Maximum Signal Current ? o mA

Output Ampl. Icc, 125 140
Maximum Power Qutput at THD = 10% Po 550 1000 mW
Sensitivity eIN 35 45 mV
Power Gain Gp 75 75 dB
Input Resistance Rin 55 55 kQ
Efficiency n 45 55 %
Signal-to-Noise Ratio S/N 70 66 dB
THD at 150 m¥ level 31 3.3 %
Test Signal Frequency from 600Q2 Generator 1000 1000 Hz
Equivalent Collector-to-Collector Load Resistance Ree 130 200 Q

CA3020, CA3020A

92¢s - 19859

a. Collactor-to-emitter breakdown voltage (Qg & Qy) circuit

92¢5-15233

b. Typical audio amplifier circuit utinzing e CA3020 or
CA3020A as an sudio preamplifier and class B power «

amplifier

Fig.2

TYPICAL TRANSFER CHARACTERISTICS

92¢s 5212

a. Test Setup

[FOWER AMPUIFIER OUTPUT WILLIAMPERES (14,170

TT

TIT
=

%”47-

/i

Ja's
T

:
s
i
/2
i

=25 0 25 %0
™ S0 25 o -25
147ON" = I7°ON"

DIFFERENTIAL AMPLIFIER INPUT MILLIVOLTS (V23) 92cs-15226
b. Characteristics with Ry shorted out

Fig.3
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CA3020, CA3020A

STATIC CURRENT AND YOLTAGE TEST CIRCUIT

vee Veea
CURRENTS OR

ot | | = VOLTAGES sto| s
'a-1pLE open | open lcol open | open
l7.1oLE open | open lce2 open | open
\4.PEAK open | close Va. open | open
'7.PEAK close | open V3 open | open
\4-CUTOFF close | open Vi1 open | open
Y7.cuTopp_ | Open | close

Fig.d

92cs-15214
MEASUREMENT OF BANDWIDTH AT -3 dB POINTS

+veer +Veez

CA3020

CA3020A eout

1uF

»

@

PROCEDURES:
. Apply desired value of VCC and VCC

- Apply 1 kHz input signal and adjust 6 e =
mV (rms)

I

w

Record the resulting value of eqyy .1 in dB
(reference value)

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

. Record bandwidth as frequency range between -3 dB
points.

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
+

CA3020
CA3020A

*T: Push-Pull Output Transformer; Lood
Re: ce (RL) should be selected to

pron dicoted collector-to-collector
Lood Impedance (Rec) =
PROCEDURES:
Zero-Signal DC Current Drain
. Apply desired Value of V, and V, and reduce
ey to OV ccy cc,

Record resulting values of lCC and ‘cc in mA
as Zero-Signal DC Current Drain” 1 2

92¢s-14346R1

-

g

Fig.10

Moximum-Signal DC Current Drain, Maximum Power
Output, Circuit Efficiency, Sensitivity, and Transducer
ower Gain
1. Apply desired value of V, and V, and adjust
cc, cc
erN to the value at which the Total Harmonic Distor-

tion in the output of the amplifier = 10%

N

. Record resulting value of Ioo _and Igg
Maximum-Signal DC Current Drain
. Determine resulting amplifier power output in watts

in mA as
2

w

and record as Maximum Power Output Poyr)

4. Calculate Circuit Efficiency (1) in % as follows:
P,
7=100 ——OUT
v I +V, I
cc,’ec,*Vee,lec,

where Pgoyop is in watts, Ve
volts, and I

and Voo are in
and I are! in ampercs.

1 N N
Record value of'eqy in mV> (rms) required in Step 1
(ery)
. Calculate Transducer Power Gain (Gp) in dB as
follows:

b

as  Sensitivity

o

Pour
P
2

p = lOloglo

°IN
where Pm (inmW) =
3000 + RlN
10)

Fig.6

ZERO SIGNAL AMPLIFIER CURRENT vs DIFFERENTIAL AMPLIFIER SUPPLY VOLTAGE

92cs-1521

a. Test Setup

94

]

[AMBIENT TEMPERATURE (Tp)= 25!

DIFFERENTIAL AMPLIFIER MILLIAMPERES (I¢C))

s
:
: !
: : :
: :
| : *
0 T T I
0
DIFFERENTIAL AMPLIFIER SUPPLY VOLTS Veep)  sacs-1s229
b. Differentiol Amplifier Charactorionics
Fig8

9205-15236

a. Test Setup

5

Y H

T
I
T
I

POWER AMPLIFIER OUTPUT MILLIAMPERES (L4.L7]]

-25 0 25 S0 75
™ 50 25 o 25

T4"ON = I7°0N"
DIFFERENTIAL AMPLIFIER INPUTMILLIVOLTS(V23)  92cs-is225
b. Characteristics with Ryg in circuit

Fig.7

AMBIENT TEMPERATURE (T} +25°C T
s T
5%
EEe 1
32 :
-8 1
2% }
5§ S
o8 ) O
4 B :
L T TN
3
o sH 5 %
2
S
i
i
f
1 t
oH 1
S

OIFFERENTIAL AMPLIFIER SUPPLY VOLTS Neey) gpcs_ison

c. Output Amplifier Choracteristics




CA3020, CA3020A

+Veer +Vecz PROCEDURES:

Input Resistance Terminal 10 to Ground (“INP)

1. Apply desired value of V and V, and -set’S in
Position 1 ccy cc,

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

3. AdjustR for e.

Se,/2
4. Record raluluig vllua of R as R
IN 9V

Input Resistance Terminal 3 to Ground (Ryy )

1. Apply desired value of V.. and Ve set S in
Position 2 ccy cCy

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

3. Adjust R for e;=e,/2
4. Record resulting value of R as Ry
3

7 (MAX. 17 CURRENT
Wi

=7, wim
7 RETURN TO GND.
THROUGH 10k Q)

S2cs-1a3aTmi

Fig9 4
==, (MAX I4 CURRENT
Vg WITH PIN 3
RETURN TO GND.
THROUH 10 8)
MEASUREMENT OF SIGNAL-TO-NOISE RATIO 92¢5-1520
AND TOTAL HARMONIC DISTORTION a. Test Setup
*Vee +vee2
DISTORTION
ANALYZER
HEWLETT-
PACKARD
TYPE 3024
OR
S2 EQUIVALENT
St 3xn 5
o \ S3 AMBIENT TEMPERATURE (Ta)* 25
o Bano-pass I
FILTER: 3
CA3020 AL =
600 50 Mz =
% o SR €A30204 % @
15 kHz
00l i
BF 'ouv-] §
= RMS s
VOLTMETER 2
BALLANTINE 3
MODEL 320
OR
EQUIVALENT 10|
T: Push-Pull Ovtpt Trams former; Load Resistance
(RL) should bo salocted 1o provide inticernd col.
Tector-to-collecter Lood lmpedonce (Rcc) 92CM-14329R1 E
PROCEDURES:
Signal-to-Noise Ratio S
1. Close sl and 53; open S, POWER AMPLIFIER COLLECTOR VOLTS (Vq,V7) 92518228
2. Apply desired values of Voo and Voo b. Charocteristic
3. Adjust ey for an amplifief output of 150mW and
d
record resulting value of EOUT in dB as ’OUT] Fig.11
(reference value)
4. Open S, and record resulting value of ey in dB as
e
OUT.
2 out,
S. Signal-to-Noise Ratio (S/N) = 2010;10 -
e
OUTz
Total Harmonic Distortion
1. Close S, and S,; open 53
2. Apply desired values of "cc and Vcc
3. Adjust epy for desired level dmplifier odtput power
4. Record Total Harmonic Distortion (THD) in %
Fig.10
ZERO SIGNAL AMPLIFIER CURRENT
vs AMBIENT TEMPERATURE
5
& o
g i
&
2 -
43 §3
25, 55 S
@0 LY T 29 v
sg TRroLT B Trles
3 HHFT § HHHHHTRH'S CL
i3 e tH fjiteisaictinnetes
z3 = ] = L S CLOSED
j : SHEEs S Coseo
& T L
£ ! N ? o
N f HHHH 3 S cLOSED [
T o : tH
-50  -25 25 30 75 00 125 IS0 -5 50 100 w0
s2cs-s2i3 AMBIENT TEMPERATURE (TA)-°C szcs-is2s : AMBIENT TEMPERATURE (Ta)—°C 92¢8-15230
b. Diff | Amplifier Ch isti ¢. Output Amplifier Characteristics
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, and differ
principally in dissipation (dc power requirements) and bandwidth capability.  All
three devices are designed for operation over the temperature range from -55° C to

+125° C.

APPLICATIONS
® Gain-Controlled 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)

HIGHLIGHTS
® Low DC Power Drain:
CA3021 = 4 mW typ. v
[N {cnozz s S8
CA3023 = 35 mW typ.
® Excellent frequency response:
.34 | CA3021 = 2.4 MHz typ.
W\ CAZ2 - 7.5 W .
CA3023 - 16 MHz typ.

© High Voltage Gain:
CA3021 =56 dB typ. at 0.5 MHz2
A % CA3022 - 57 dB typ. ot 2.5 MHz2
CA3023 =53 dB typ. ot 5 MHz

34k SRa | ok SRe

Qs Q6
L
04 LELS T
29
& ©

Ry
39KSRy >0.75K

Qs

sKk2Ri2

ALL RESISTANCE
VALUES ARE IN
NS

IS

Fig.1

92CS-WAIBRZ

TEST SETUP FOR MEASUREMENT OF DEVICE DISSIPATION
AND QUIESCENT QUTPUT VOLTAGE

from case for 10 seconds max. .......... +265°C ® Wide AGC Range: 33 dB typ.
DEVICE DISSIPATION.Py ~............. 120 max. mW ® Only one power supply (4.5 to 12 V) required
INPUT-SIGNAL VOLTAGE .......... -3,+3 max. v ® Hermetically Sealed 12-Lead TO-5.style package
DC VOLTAGES AND CURRENTS ... . See Table Below ® Operation from -55° C to +1257 C
92C5-14434
VOLTAGE OR CIRCULT CONDITIONS VOLTAGE OR .
=Vee (!
CURRENT LIMITS CURRENT LIMITS CIRCUIT CONDITIONS T=Vec
Fig.2
TERMINAL | NEGATIVE | POSITIVE | TERMINAL | CONDITIONS TERMINAL | NEGATIVE | POSITIVE | TERMINAL | CONDITIONS o
Cor‘-lr;el:;;g to . o o 5 +Hov DEVICE DISSIPATION VS DC SUPPLY VOLTAGE
1 Source 10,11,12 | Ground FOR CA3021
through 1000 T
1 -3V +3V Resistor 5 2V a! HH
8 20 max. mA 1 T
5 +2v 10,11,12 | Ground epsapaas
10, 11, 12 Ground 5 +12v ? :
9 0.5V v T
5 +2v + H
) av v 10,1,12 |  Ground £
10, 11, 12 Ground 2,5 +2v ]
10 ov vV g
5 +12V g
3 ov v n Ground H
10,11, 12 |  Ground 2 Ground s R
1 -6V +12V w T t
4 v H2v 6,11 Ground 5 Hav §
10 max. mA 25 a2y ° H
12 ov Y
5 ov | +18v 10, 11, 12 Ground 1 Ground ; 1}
1) t t
6 A T [y Ground g ° 0 2
10 max. mA DC SUPPLY VOLTS (Vec)
92CS-14386
Fig.3(a)
DEVICE DISSIPATION VS TEMPERATURE FOR
DEVICE DISSIPATION VS DC SUPPLY VOLTAGE DEVICE DISSIPATION VS DC SUPPLY VOLTAGE CA3021, CA022, AND CA3023
FOR CA3022 FOR CA3023 d a A
TT T s numa: T T T T TTTIITTT: DC SUPPLY VOLTS (Vec)s +6
= T s : B inghreo $HE
1T 1 + i 1 e T { . s >
1 + T — ssesaasees: jesrepess z
= T z I AT L |
H TR € il A+ T -
I T = | 128 avd " a0
1 ! I3 &
I [ T + T T 'y b
z = z z s
2 rhh Sradases, : H §®
g H o ! s H
2 e EmmRaRESr s ssaansnauEs g 718 ]
4 H T g ;
y janaan =i T : ] insana: 2
H : : S g SHEzS: g " :CA3022
e EmesasE N seee s Rt o= =
: jSafwanasnsssnanssEas! i maalssass = = ca3021
SeaasEEmmaE AT + 5 2 H
o HHHHH ; 1
10 2 10 2 -75 ~25 0 25 k) 28
DC SUPPLY VOLTS (vge) DC SUPPLY VOLTS (Vge) AMBIENT TEMPERATURE (Ta)—*C
92CS -14387 92C5-14389 92¢5-14388

Fig.3(b)

Fig.3(c)

Fig.3(d)




ELECTRICAL CHARACTERISTICS, at T, = 25°C, Ve =

+6V, unless otherwise specified

CA3021, CA3022, CA3023

TEST SETUP FOR MEASUREMENT OF AGC

TEST CONDITIONS LIWTS SOURCE CURRENT
FEEDBACK g:';'RC:CL Yec
TEST SETUP | RESISTANCE Azl cANR cANz -
CHARACTERISTIC [SYMBOL]  AND |(R)BETWEEN | FRE- | ricoo (TAS2%) (Tasztg  [unrms [TERISTIC
PROCEDURE | TERMINALS |QUENCY| CURVE
IAND T f
Fig. Q MHz  [Min. | Typ. [Max.{ Min. {Typ. [Max. | Min.| Typ.| Max.f Units | Fig.
Device i - 1[4 (8- |- f-f-f-1-] mv] 3ad
Dissipation Pr 2 ® - - -f-pSspes|ufp-| -] -] nW 3b.d
o - - -t-1-[|-|2%][3%]8] W 3cd us
N B T e - - T=-1-1-1T-1v 92cs- 14433
Q‘(‘J'uet:;“' Yo , - P S S Y I I O _ Iagc S THE CURRENT FLOWING INTO TERMINAL 2.
Voltage 47 - - -y-0-]--fw3p-] v Fig.4
IAGC Source - - -
| 4 Vage =6V - {08 -}- {08]- 0.8 mA
Corrent ce AGC :
560k 05 fs0 |6 | -f-{-|-]-1-1-1]¢8 6a TESTSETUP FOR MEASUREMENTS OF VOLTAGE-GAIN, -3dB
3% 08 Ja (46| -f-|-|-]-]-]-1]¢B 6a,d BANDWIDTH, AND MAXIMUM OUTPUT VOLTAGE
. Vee
X 39K 25 - |- -0 {57 |-1-1-|-] 6b
Voltage Gain A 5 ™ 3 -1 Tolal-1-1-1-1® 6.4
18k 5 - (=1l -1-1-1-15/{5s]-1] d8 6c
47K 10 - (-] -]-([-{-{490[#]-]d 6c,d
dwidth 39K - 08124 - - [ -|-{-]-]-]Me 6a
Bandwidth at
- -1 -] - -1-1-1- H. 6b
3B Point BY § 10k S 1138 e
4.7k - - -1 =-1-]-{-]w[1®] -] MHz 6c
3% ! il L)l el Ml el Ml a 92C5-M430
Input R 7 10k s |-1-]-]-Jwo]-T-7-1-1 a - PROCEDURES
In.pul- ) N o o oo o T o o o Twl s a Voltage Gain:
Co;npo- T 3'% 1 NENTE NN EENES (a) Set ejp = O.imvat frequency specified, read eqyt Voltage Gain
nents Input (A) = 20 Logyy Zout
Capaci- | Ciy 7 10k 5 -l -1 -]-18j-}-1-1-]F - Bandwidth:  €in
tance Y 10 - = -t - -1-t-11] - pF (ﬂ) Set €out to a canvenllen( ;elevence voltage at f = 100 kHz and
- value of ej
output 39k 1 - |300] -1 - ]2-0 : : : : 2 i g&én:r;:g:lgh; a'::qu\flledncy' keeping ein constant until ey, drops
Resistance Rout 8 10k 5 ol Sl B it Fig.5
4.7k 10 -l -1 -0-1-[-1-(w0] - Q
_ T -1-1T-1-1-1 e
3K ! 42]85 I VOLTAGE GAIN VS FREQUENCY FOR CA3021
Noise Figure NF 9 10k ! ol Ml el Ml 50 K2 el el M - EWEIERT TENPERATURE (131-25°C  TEEDBACK RESISTANCE ()
4.7k 1 -1 -] -1 - -1 - -165] 85] dB SUPPLY VOLTS (V) = + CONNECTED ﬁrwt::n ERM-
- TERMINALS No.!0,11,AND I2 CONNEC- INALS No.3 Al
- 1 Inl =T -1 -1-FV-1-1T-1 ¢ | TED To cRouns
[ I
AGC Range AGC 10 - 5 -l -1 - -[(®n]-}-]-1-] ¢ - 0| FEEDBACK RESISTANCE () '[00 IT
- w{-{-|--1-1-1-|3%|-1¢es I w1 2
| 9 R
Maximun 3%k 1 -106) -F -4 -t -4 -f -] -fVims} 3 % J
Output Voltage Vout 5 10k 5 P -1 -l -1 -1 -0 -1 -] -Qvms} - H 10K Ko, ,I_l_
(RMS Value) 47k o -] -1 -] -1 -] -1 -1{05] -]Vims) 8 56K
5
g.
Lo}
(] 1 10
FREQUENCY (f)—MHz
s205- 14428
Fig.6(a)
VOLTAGE GAIN VS TEMPERATURE FOR CA3021,
VOLTAGE GAIN VS FREQUENCY FOR CA3022 VOLTAGE GAIN VS FREQUENCY FOR CA3023 CA3022, AND CA3023
o Al 28 P AN (e - SMBENT TEWPERATURE (1) 25°C  FECOBACK RESISTANCE (7 ) 0C SUPPLY VOLTS (Vegl++ 6 vee Bt
ERMINALS 56 10,1 1CAND 1ECOMEG=  INALS No.3 ARD 7 TEaMiNALS e, 10,1 SND 16 COMEC- LS o B An0 T ] TERMINALS Nol0,l), AND 12 CONNECTED il C¥3 [T
TED R £0 TO GROUND TO GROUND CA3021 | 3 1
TTIT T 117 _‘ﬁ'j T TTT T T 111 FEEDBACK RESISTANCE (Rg} CONNECTED CA3022|10 | 5
BOFEEDBMK RES:STMCE(Rﬁ).Q LT «o|FEEDBACK RESISTANCE 7y .y 10 BETWEEN TERMINALS No.3 AND No.7 CA3023]
KL 05| —L’J— (Opet
o n : s
L 10 00 L a7K[ VY 3
S 5K LTINS El 2x i §
== : ; % :
K % 3 K SNEEEE z
g T3 X E e {)——H- i .
5 ~ 5 2
B g 5
. g
O O
ol 10 0 ol . 1 10 100 =75 -5 -25 50 k)
FREQUENCY(f)— MHz s2cs-reazs FREQUENCY (f) — MHz secs-raazt AMBIENT TEMPERATURE (T4 )—°C
- -1a427-

Fig.6(b)

Fig.6(c)

92¢s-14420

Fig.6(d)
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CA3021, CA3022, CA3023

TEST SETUP FOR MEASUREMENT OF INPUT-
IMPEDANCE COMPONENTS

R-XMETER
JOON’
TYPE 250A

OR
QUIVALENT)

92c5-14432

*ejp £10mv .
ig.7

TEST SETUP FOR MEASUREMENT OF QUTPUT

RESISTANCE
Vee
+6v

R-X METER

BOO!

TYPE 2508
OR

EQUIVALENT|

Fig.8

TEST SETUP FOR MEASUREMENT OF AGC RANGE
Vee

v | rvee (| b Loy
ca302t| 1 [25mH| 10
cA3022| 8 47
3023[ 10 H (47

1,5,10 MHz
AMPLIFIER
AIN:0TQ45dB

+6V 407V
92C5-14448
AWITH S IN POSITION 1
AGC RANGE = 20 LOG)j——————————
AWITH S IN POSITION 2
(A = VOLTAGE GAIN) f
MHz
CA3021 1
CA3022 5
CA3023 10

Fig.10

TEST SETUP FOR MEASUREMENT OF NOISE FIGURE

Rp
cut e
cA302l | 39
casozz] 1o
1= MHz B
TANK CIRCUIT ‘f‘sf, CA3023|4.7

92C5-14446
CA3021 - R = 39 kQ
CA3022-Rg = 10 k()
CA3023 - Rg = 4.7 k{1

Fig.9




Dual Independent
Differential Amplifiers

The CA3026 and CA3054 each consnsh oﬁwo mdependent
differential li with

on a common The six
n-p-n transistors which comprise the amplifiers are
general purpose devices which exhibit low 1/f noise and
a value of fp in excess of 300 MHz. These features
make the CA3026 and CA3054 useful from dc to 120 Miiz.
Bias and load resistors have been omitted to provide
maximum application flexibility.
The monolithic construction of the CA3026 and CA3054
provides close 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 VALUES, AT T,

Power Dissipation, P: CA3026 CA3054
Apy one tran .. 300 .... 300 mW
Total package . .. .. 600 .. 750 mW
ForTp > 55°C.... Derateat5.... 6.67 mW/°C
Temperature Rang )
Operating . . . 55 to + 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 substrate by an mtegval 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

Maximum VYoltage Ratings

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

APPLICATIONS

© Dual sense amplifiers

® Dual Schmitt triggers

o Multifunction combinations -- RF Mixer, Oscillotor;
Converter/ IF

o IF amplifiers (differential and or cascode)

@ Product detectors

@ Doubly balanced modulators and demodulators

o Balanced quadrature detectors

© Cascade limiters

o Synchronous detectors

© Pairs of balanced mixers

o Synthesizer mixers

o Balonced (push-pull) cascode omplifiers
=25°C

The following ratings apply for each transistor in the device:

Collector-to-Emitter Voltage, VCEO e 15 v
Collector-to-Base Voltage, VCBO' . 20 v
Collector-to-Substrate Voltage, Ve 20 v
Emitter-to-Base Voltage, VEBO' . e 5 v
Collector Current, I+« « oo evvvenns ... 50 mA

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

The following chart gives the range of voltages which can be applied to the terminals
listed vertically with respect to the terminals listed horizontally. For example, the

voltage range between vertical 11V and h tal t is 115 to -5
volts.
1 For CA3026;corresponding terminals for CA3054 are vertical
terminal 2 and horizontal terminal 4.
v Moximum
— i
No. wlwfi|2{s3|a|e|l7ls]sfuf s Current Ratings
l vl P [NV VS O P D Y S Y O - hama | Smma [ [ oyr
mA | mA
No. No.® 0.
\i
[ER BT EA R I-E RN B R I N R I . 13 10 5| o1
14 n e | 'gn o e s ] . '30 14 1 50 | o1
1 12 BN o 1 12 50| 0.1
; ! Jul T T T 2 . s | ot
"
3 2 5 wf s | o] - . . 3 2 5 0.1
4 3 B I Y - . . 4 3 01| -50
6 4 HMEHEERE ¢ ! s
; s s | . s 7 5 s0| o1
s s W | « |2 8 6 so| o1
s 7 O IS 9 7 s | o1
u 8 3 . 1 8 s | oa
12 9 « 12 9 01| s0
Ref
5 9 Sub-
strate

* Voltages are not normally applied between these terminals.
Voltages appearing between these terminals will be safe if
the specified limits between all other terminals are not
exceeded.

Non 1 ln the CA3026 terminal No 9 |-connecled to the emitter
Q1 e the case

.h ld nol be grounded. Two terminal 9 column! (CA3026)
ppear 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 rating is shown in the other
column 9, the asterisk should be ignored.

® Terminal No.10 of CA3054 is nnt used

CA3026, CA3054

FEATURES

© Two differential amplifiers on a common substrate
o Independently accessible inputs and outputs

o Maximum input offset voltage -- £ 5 mV

« Full military temperature range capability -- -55°C to
+125°C

® Limited temperature range -- 0°C to 85°C for CA3054
® The CA3054 is available in a sealed-junction
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

sestuTe
92c5-15208

Fig.la - Schcmnn: Diagram for CA3026.

o o 05 os

03 94
a] 6] E 92515720

SUBSTRATE

Fig.1b - Schematic Diagram for CA3054.

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

TYPICAL STATIC CHARACTERISTICS

1028[-EMITTER CURRENT (Tg)
2 - A
|
s K75

S
E’ 2,
Vara

= G4
S /7,
H 0
3 ot &
£ ¢ <
e >
3 f;/
-
S
e
S
Y
2
3
3

=

of
104
25 EJ 100 25
AMBIENT TEMPERATURE (Ta)—°c ¥
92¢5-15195

* 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-TQ- BASE VOLTS egl:3
AMBIENT T {Ta)=25°C

)
=]
o
8
@
&
8
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2
o
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=
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0.l Il

COLLECTOR MILLIAMPERES (I¢)
925-15258R1

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

ELECTRICAL CHARACTERISTICS ar T, = 25°C O v
H
TEST CA30Z6 TYPICAL H
CHARACTERISTICS SYMBOLS |  TEST CONDITIONS | CIR- CA3054 TCE"R‘:SR;‘I%'S -
T 8 BB =
Cul LIMITS CURVES i FS E &trz,& ik
Fic. ] v [ tve. Jwax fumts [ Fi6 3 e
STATIC CHARACTERISTICS ' g R
For Each Differential Amplifier é SR8
Input-Offset Voltage Vig - 0.45 5 | v 6 I3 o5
8 T
Input Offset Current Iio - 03 2 uA 7 2 !
Input Bias Current Ll Veg=3V - 10 2 HA 3 e 253675 25
Quiescent Operating T _ _ _ 0.98 to 3 AMBIENT —c*
Cutrent Ratio o Togg| 'E(O9)” TEcQn™2A L0 Fig.4 - Base-fo-emitter voltage ch istic for each
A istor vs ambi p
Temperature Coefficient |AV10] 11 wv/oC 5
of Input-Offset Voltage | AT ’
For Each Transistor COLLECTOR-TO-BASE VOUTS (Vcgl® T
T L i
DC Forward Base-to- v Vep =3V 5 ImA | - 0.715 08001 - R
Emitter Voltage BE c8 ' 3mA | - 0.750 0.850 6 8 EMITTER  MILLA S
10mA} - 0.800 0.900 5
2
Temperature Coefficient of Base- | AVBE Vg = - 1mA . i
lo-Emitter Voltage AT cg=3V.lg=1n 13 nvroc 4 ]
Collector-Cutoff Current Icgo Veg = 10V.1g =0 0.002 100 | nA 2 ‘g’ >
Collector-to-Emitter . N -
Breakdown Voltage Vigriceo | fc = 1mA. Ig = 0 15 u v g HH
Collector-to-Base
v, = = - 20 v
Breakdown Voltage (BRICBO| lc= 10kA. 1g=0 60
o I
Collector-to-Substrate - - <75 50 25 25 50 75 K 125
Breakdown Voltage Visrcio | 'c=10kA. fe1=0 n 60 v AMBIENT TEMPERATURE (Ta)—sc ¥  92cs-1sisem
Fig.5 - Offset voltage characteristic vs ambient temper-
A0+ =10pA, ln= [} g
Emitter-to-Base Breakdown Voltage | Vigriego | 'E WA Ic=0 5 7 v ature for differential pairs.
DYNAMIC CHARACTERISTICS
Common-Mode Rejection Ratio CMR 8 100 a8 a * For CA3054: use data from 0°C to 85°C only
For Each Amplifier .
AGC Range, One Stage AGC | Vg =12V 9% 75 T 9
Voltage Gain, Single Stage A ‘JEE_ :3'§ z 9 ) a8 9
Double-Ended Qutput "; ) kliz [ OBJCOLLECTOR ~T0-BASE VOLTS (Vcg)+3
AGC Range, Two Stage AGC ; 102 105 8 100 [AMBENT TEMPERATURE (Ta)+25°C L H
Voltage Gain, Two Stage A 10a 60 a8 100 lo
Double-Ended Output % °7) > s &
Low-Frequency, Small-Signal z e f
Equivalent-Circuit Characteristics: § L1 H
(For Single Transistor) H L p
Forward Current-Transfer Ratio ;- hyg 110 11 £ /l g
Short-Circuit Input Impedance hie - 35 K2 11 ° g
Open-Circuit Qutput Impedance hoe | =ik vep=3V, | - 156 umho |11 § ’ :\‘/6;\,/ E
Open-Circuit Reverse Voltage- h Ig=1mA R Lex104 n INPUT OFFSET VOLTAGE +|VBEL : N
Transfer Ratio e od L, 8
; T TN N T- YR S 3
DYNAM‘C CHARACTERISTICS CONT D EMITTER MI.LIAMPERE;(!E\ 92CS-iS184R1
1/t Noise Figure NF | f=1khz Vgg =3V I 3.25 . 8 . Fig.6 - Static base-to-emitter voltage ch istic and
(For Single Transistor) input offset voltage for differential pairs vs emitter
Gain-Bandwidth Product f Ver =3V, In = 3mA . 50 . 12 current.
(For Single Transistor) T CE dg=3 s z
Admittance Characteristics; -
Differential Circuit Configuration: of AMBIENT TEMPERATURE (e 22C
(For Each Amplifier) 3
Forward Transfer Admittance Y21 Veg=3V - - -20+j0 - mmho 13a §
Input Admittance - 1 '5“" lcg;'“:" T - | ozeion | - | omho 13b g
~1.25m - ¢
Output Admittance R AT -] T omeo [ P [ns 3 %
Reverse Transfer Admittance Y1z - - -0.003 +j0 - | mmho 13 H o
Admi.ttance Characteristics; g
Cascode Circuit Configuration: ]
(For Each Amplifief) ;
Forward Transfer Admittance Y21 Veg=3V - - 68-0 - | nmho 4a LN el
Input Adnittance | o e, - | %m0 | - Jome | e oo |
- X 25 m - 0.0 X M e 10
Output Admittance Y C= 1 MHz - 0+j0.02 - | mmho 14 ' cm.n.:crgvlz MILLIAMPERES (I¢) s2cs— 152161
R48V615‘8 Transfer Admittance Y12 - - 0.004-j0.005 - mho 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 REJECTION RATIO

Tarminal umbers in Circles ara w  Vegiv ——

LY W 'S (Vee) = +12
Terminal Numbers in Square B NEGATIVE DC SUPPLY VOLTS (Vegl * -6
are for CA3054 N oxes m® Frour FREQUENCY (1) + | s

10uF

92CS-15246m =
VEE*-6V VcCesizv

(a) Test setup Fig.8

COMMON MODE REJECTION RATIO — d8

80|

E -2

- -4
OC BIAS VOLTS ON TERMINAL @) [iI] (vx) 92¢s-iszsam
(b) Characteristic

SINGLE-STAGE VOLTAGE GAIN

Tesminal Numbers In Circles are
for CA3026

Terminal Numbers in Square Boxes
are for CA3054

VINIOmV (rms) _L
S

T Veer-6v Vecusrv
szcs-s247Rl

(a) Test setup Fig.9

TWO-STAGE VOLTAGE GA

‘l‘-rgln;l Numbers in Circles are

for CA3026
Termingl Numbers in Square Boxes
are for CA3054 WF o

viNe
tmV (rms)

92Cs-13248R

(a) Test setup Fig.

POSITIVE DC SUPPLY VOLTS (VCC) = 41

NEGATIVE OC SUPPLY VOLTS (VE)
REQUENCY (1) | kHz

NAL INPUT MILLIVOLTS » 10 (rms)

SINGLE STAGE VOLTAGE GAIN (A)—dB

3 < & =
92cs-15234R DC BIAS VOLTS ON TERMINAL (® E(Vx)

(b) Characteristic

POSITIVE DC SUPPLY VOLTS (Vce) = 412

b
1
2
§
S
g
g
&
J -1 -2 -3 -4 -5
920S-B238A1  DC BIAS VOLTS ON TERMINALS (@) (3] ano@® [11] tvx)
10 (b) Characteristic

TYPICAL DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR

700 TCOLLECTOR~T0-BASE VOLTS (Vg1 +3

j
6| FREQUENCY (1)+1kHz H
| amBiENT (Ta)e28%C I
[ )
o heg 110
& !
s [ ha*35K0
& = 4; L hrge1B8110-4[01ImA %
i AT Noe*i56 umho 7]
&
H < VA
M
s
Kl
3 Ry
g > -
P
.
’ |
oy

oo COLLECTOR MILLAWPERES (10)  sacs-issom
Fig.11 - Forward current-transfer ratio (hte), short-circuit
input imped (hjg), op it output imped
(Ir“), and op it reverse voltag fer ratio
(b") vs collector current for each transistor.

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

GAIN-BANIWIDTH PRODUCT (1) —MMz

83 i
34 5 6 7 8
COLLECTOR MILLIAMPERES (Ic)

92C5-13196R)

Fig.12 - Gain-bandwidth product (fT) vs collector
current.
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CA3026, CA3054

TYPICAL DYNAMIC CHARACTERISTICS FOR EACH DIFFERENTIAL AMPLIFIER

«
COLLECTOR-TO-BASE VOLTS (vcg)*3 COLLECTOR-TO-BASE VOLTS (Vcpl*3
COLLECTOR CURRENT (IC) OF EACH TRANSISTOR w125 mA COLLECTOR CURRENT {IC)OF EACH TRANSISTOR w125 mA
| AMBIENT (Tade2s® — 5| AMBIENT TEMPERATURE (Ta): 25°

N
S

b2 L1

INPUT SUSCEPTANCE (by)) OR
CONDUCTANCE (g} — MILLIMHOS
S
\

by

FORWARD TRANSFER SUSCEPTANCE (bz)) OR
CONDUCTANCE (gy,)— MILLIMHOS
N

= s

o1 10 100 J 0 00
FREQUENCY(1)—MHz s2cs-15252R1 FREQUENCY (1} —Wz s2cs-152a9m1

Fig.13(a) - Forward transfer admi; (Y21)vs freq y. Fig.13(b) - Input admittance (Y77).

g

% DIFFERENTIAL CONFIGURATION
COLLECTOR-TO-BASE VOLTS (Veg)*3
COLLECTOR CURRENT (Ic) OF EACH 7

2| " TRANSISTOR w125 mA

1-{AMBIENT TEMPERATURE (Ta)s25°

i
| 2
big,

DIFFERENTIAL
COLLECTOR-TO-BASE VOLTS (vcal:3
COLLECTOR CURRENT (IC) OF EACH TRANSISTOR » 125 mA

C
AMBIENT TEMPERATURE (Tal«25°

12)
N

2

R
g

o

7

—mmho
—pumho

Pt

b22,

@

-0z

>

3
REVERSE TRANSFER SUSCEPTANCE (bj2)

OUTPUT CONDUCTANCE (g22)— MILLIMHO!
OUTPUT SUSCEPTANCE (b22)—MILLIMHOS
REVERSE TRANSFER CONDUCTANCE (g,

AY
\
1 0.0

o 0000)
o1 0 100 ‘ot 00 1000
FREQUENCY (f) —MHz 92CS-15251R1 FREQUENCY (f)—MHz 92C5-152568

Fig.13(c) - Output admi (Y22) vs freq y. Fig.13(d) - Reverse transfer admittance (Y]2) vs frequency.

22
|
g

TYPICAL DYNAMIC CHARACTERISTICS FOR EACH CASCODE AMPLIFIER

CASCODE CONFIGURATION CASCODE g
3 COLLECTOR-To-BaSE vouTS teq)+3 COLLECTOR-TO-BASE VOLTS (Vcg)*3
2, go| STAGE COLLECTOR CURRENT (L le2.5 ma STAGE COLLECTOR CURRENT L¢1£2.5 mA
& 80| AMBIENT TEMPERATURE (Ta)+ 25°C 6| AMBIENT TEMPERATURE (Ta)+25°C
58 || %2
53 e L
53 Sz /
3= =2
gl EE /
52 g1
4 w 25
28 S w
< Z 2
< 2 28
Y 23 5 )4
o = 8t 0
g 3 NN b2 b 7
52 58
za 20 A
S £33
b \ / ) {1 by
-40) Nt 0 ] [
4l ' 0 100 200 o 1 10 100 200
FREQUENCY (f)—MHz 92¢5-15259R( FREQUENCY (1)}—MHz 92cs-15260M1
Fig.14(a) - Forward transfer admittance (Y1) vs frequency. Fig.14(b) - Input admi (Y11)vsfreq y

CASCODE CONFIGURATION

, | coLLECTOR-To-BASE VOLTS 0 TOQCASCODE CONFIGURATION
s | STAGE COLLECTOR CURRENT (Ig $couLEcTon-To-asE vours tegi:3
© | AMBIENT TEMPERATURE (Ta):2 |5 5 STAGE COLLECTOR CuRRENT .5 mA
- 73 § S 2lAMBIENT TEMPERATURE (Ta)»35°C v
{ : STEEVE
3 ¥ R
i ] 0] [/ 4
& & = 2
8 w
= S y=bi2
¢ ~ B Z
3 28
2 3 E3 7
8 Vs Y
e 2%a
g by 8 -
H 3

-2 I 00|

4 2 0 100 ot 0 00 200
FREQUENCY (1) —MHz FREQUENCY—MWHZ
92CS-15250Rt 92¢S-15257R1
Fig.14(c) - Output admittance (Y22) vs frequency. Fig.14(d) - R transfer admit (Y72)vs freq
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DIFFERENTIAL/CASCODE
AMPLIFIERS

For Communications and
Industrial Equipment at
Frequencies from DC to 120 MH:

The CA3028A and CA3028B are differential/cascode ampli-
fiers d for use in 1s 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-
fier applications requiring tight controls for input offset voltage,
input offset current, and input bias current.

The CA3053 is similar to the CA3028A and CA3028B but is
ded for IF i icati

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

CA30S3F).......ovviiiiiniiiii . 750 mwW
At Tp> 55°C
(CA3028AF, CA3028BF,
CA3053F) ............... Derate linearly 6.67 mW/°C
At Tp up to 85°C
(CA3028A, CA30288, CA3053)............ 450 mW

At Tp > 85°C
(CA3028A, CA30288B, CA3053) Derate linearly 5 mw/°C
AMBIENT-TEMPERATURE RANGE:
Operating
Storage
LEAD TEMPERATURE (During Soldering):
At distance 1/16 + 1/32" (1.59 + 0.79 mm)
from case for 10 seconds max.

-550C to +125°C
-65°C to +150°C

+265°C

SUBSTRATE & CASE

92¢5-14417R2

Fig.1 . Schematic diagram for CA3028A, CA3028B ond CA3053.

oc
DIFFERENTIAL
VOLTMETER
FLUKE TYPE 80
R

EQUIVALENT

* Adyust Rl for VOuT *02 01 V.
® Record Input Offset Volage.

I;,.f

T vee &
circuit for CA3028B.

92515027

Fig.2 - Input offset voltage test

CA3028A, CA3028B, CA3053 Types

APPLICATIONS

o RF and IF Amplifiers (Differential or Cascode)

© DC, Audio, ond Sense Amplifiers

o Converter in the Commerciol FM Band

o Limiter

® uscillator ® Mixer

« Companion Application Note, ICAN 5337 **Application
of the RCA CA3028 Integrated Circuit Amplifier in the

HF ond VHF Ronges."'"
tics of different operating modes, noise performance,

This note covers characteris-

mixer, limiter, ond amplifier design considerations.

FEATURES

® Controlled for Input Offset Voltage,
Input Offset Current, and Input Bias
Current (CA30288B)

® Balanced Differential Amplifier
Configuration with Controlled
Constant-Current Source to Provide

Unexcelled Versatility
® Single- and Dual-Ended Operation
® Operation from DC to 120 MHz
© Balanced-AGC Capability
® Wide Operating-Current Range

The CA3028A, CA3028B, and CA3053 are available in the packages
shown below. When ordering these devices, it is important to add the

appropriate suffix letter to the device.

Package Suffix
8-Lead TO5 Lottor | CA3028A | CA30288 | CA3053
TO-5 T N vV N
With Dual-In-Line
Formed Leads S \/ \/ \/
(DIL-CAN)
Beam-Lead L \/
Chip H Vv
MAXIM
MAXIMUM VOLTAGE RATINGS at T, = 25°C curneam RUAMTINGS
TERM- This chart gives the range TERM-| | I
A N | TouT
":.:!' ! 2 3 4 5 6 7 8 of voltages which can be applied "f«,}' mA | mA
0 0 0 +5 + 209} to the terminals listed horizontally
1 toa] tou| af | o* . to with respect to the terminals 1 ] 06| o1
R .’5 .‘s ‘ ) listed vertically. For example,
2 0 to }105 . to - the voltage range of the horizontal 2 4 0.1
-11 - 0 0 . terminal 4 with respect to terminal
+10 15%] +308] o) +300] 1o+
3t o | 0| | ®| | 2'sitrsvols. 3 for| =
0 0 0 0 t
ns? Terminal #3 is connected to the sub-
4 ‘é’ * * * strate and case. 4 2 | ol
* Voltages are not normally applied be-
+208 . tween these terminals. Voltages 5 06 | 01
5 ‘g * appearing between these terminals o J
will be safe, if the specified volt-
age limits between all other termi-
6 » * . nals are not exceeded. 6 20 | .01
Limit 1s -12V for CA3053
)
7 N y Limitis 415V for CA30S3 B ‘ o1
Limit is +12V for CA3053
® Limitis +24V for CA3028A and
8 +18V for CA3053 8 20 0.1
ELECTRICAL CHARACTERISTICS ot Ty = 25°C
TEST TYPICAL
CIR- | SPECIAL TEST LIMITS LIMITS LIMITS CHARAC-
TERISTICS|
CHARACTERISTIC (SYMBOL [CUIT | conpiions | TYPE CA3028A | TYPE CA30288 | TYPE cA30s3  JuniTs| TERISTIS
Fig. Jnin. ] Typ. [max. Jmin.] Typ. [max. IMin. [Typ.[max. Fig.
STATIC CHARACTERISTICS
Vec| Vee
Input Offset Voitage | vro |2 (8% | 5V ot RN B mv 4
Input Offset Curcent | Trg | 3a |5V v o 4k LA 4
6V 6V - |16.6(70 - |16.6 |40 § - -
3 v | v 3% |16 | - |36 [s0 |- A 52
Input Bias Current It v N N - 1 - B T 29 [ | #
d |y - A I I I I 36 [125 had
3a 6V 6V 0.8 |1.25| 2 1 1125115 | - . - 6a
) ’ 12v 12V 2 f33)s Jesj33 a4 f- |- |- A 7
Quiescent Operating of m
Current b 9V - - - - - Jl2 )22 |35 &b
I 12v - - - 2.0 |33 |50
ga |2V |Vagc = 1.28 - |128] - -] - .
AGC Bias Current 12V |Vage =412 1.65( - 165] - - - -
(Into Constant-Current | Iy mA
Source Terminal No.7) 9V - - - LIsf .
12v - - |- A 1.55 -
Input Current(Terminal 6V 6V 0.5 [0.85]1 050.85| 1"} - - .
Moy L v | av [T fussfaa |0 |uesfea | - S m
32 | 6V 6V 24 | 36 |54 |24 135 422 ENE 9
Device D Pr 12v 12V 120 J175 {260 §120}175 220 § - |.- - W
3 |9V - - - - - |50 |80
12v - - I 100 {150 -
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CA3028A, CA3028B, CA3053 Types

ELECTRICAL CHARACTERISTICS ot Ty = 25°C (cont’d)

TesT TYPICAL
CIR- SPECIAL TEST LIMITS LmiTs fERISTICS
CHARA! 1
CTERISTIC |SYMBOL|CUIT, CONDITIONS TYPE CA3028A TYPE CA30288 UNITS CURVE
Fig. min | Tyo.  [maxdmin]  Typ.  [max] Fi
DYNAMIC CHARACTERISTICS
10a |f 100 MHz | Cascode 16 20 16 20 48 10b
Power G 11a,d|Vcc +9V [ Diff.-Ampl | 14 17 14 17 11be
ower Gain Op [10a |7 - 10.7 MHz |Cascode | 35 39 35 39 B |10
1la Vee 9V Diff -Ampl.| 28 32 - 28 32 11b
Noise Figure NF  |102 |- 100 MHz | Cascode 7.2 9 7.2 9 m 10¢
lad|Vece +9Vv Diff.-Ampl. 6.7 9 6.7 9 llce
Input Admittance AFP g — Cascode | 064116 mmho 12
- Diff -Ampl 0.5+j0.5 13
Reverse Transfer Y12 Cascode 0.0003 - jO mmho 14
Admittance f 10.7 MHz | Diff.-Ampl 0.01 - j0.0002 15
Forward Transfer % ~_|Vec 19V |Cascode 99- 118 mmho 16
Admittance 2a T DIl -Ampl. 37405 17
Output Yy - Cascode 0. +j0.08 mmho 18
Admittance . Diff.-Ampl 0.04 +j0.23 19
Oiff-Ampl.
P gyt P, [20a |t 10.7MHz (50 Input 5.7 5.7 uW | 200
Output
AGC Range
(Max.Power Gain AGC [21a |Vee +9V [ Diff.-Ampl 62 62 dB 21b
to Full Cutoff)
at 22a |- 10.7 MHz |Cascode 40 40 a8 22b
f710.7 MHZ| 22c |VCC 0V (Dt Ampt, 30 30 22d
R -1k
V&ltace A v v
ain . 3 -6V.
Differential RCC: 2 ;(6\2’ EE 35 38 42
a L :
=1 kHz 3 L
VCC =412V, Vee 12V
R - 16 ki) o a2s 45
Max. Peak-to-Peak Vee ’6,\)/' Vee * V. 7 s v
Output Voltage vep-p fo3  [Ruc2w PP
atf=1kHz Vee © +12V, Vgg <12
R, - L6 k(L 15 s
Voo - 6V, Veg -6V,
oamamiatn R =2 73
andwidt!
at -3 dB point BB vecsnav, vgg v MHz
R, - 1.6 ki 8
ommont-Mode be Voo 7 %6V, Vgg <6V 2.5 [(3.2-4.5) ol
Input-Voltage Range CMR Vcc =412V, VEE =-12v -5 (-7-9) 7
Common-Mode cMR  2a |Vec© V. Vee -~V 601 110 @B
Rejection Ratio Vcc =42V, Vgg = -12v 60 90
Input Impedance N Ve =*V.  Vgg <6V 5.5 A
atf=1kHz Voo = H12V, Vge =12V 3
Vcc =49V |f =10.7 MHz | 2 4 7]25 4 6
P%a‘:-no-ruu e, = 400mV mA -
ut -
it 'p-p Vee = 12V ot ampi. |35 6 lopasy 6 8
ELECTRICAL CHARACTERISTICS at Ty = 25°C (cont'd)
TesT TYPICAL
CHARACTERSTIC [symBoL|SUiT| oot TEST re cas TeRRtics
MBOL| CUIT CONDITIONS TYPE CA3053 UNITS CURVE
Fig. Mlﬂ Typ. lMax, Fig.
DYNAMIC CHARACTERISTICS
Power Gain p 10a |f=10.7 MHz| Cascode 35 39 B8
1a | vee=+9v [ Diff-Ampl.| 28 32
- Cascode - 06+)1.6 12
Input Admittance Y1 — mmho
nre Ditt.-Ampl 05+)05 13
Reverse Transfer Yi2 Cascode 0.0003 - )0 mmho 14
Admittance f=10.7 MHz| Diff.-Ampl. 0.01 - j0.0002 15
Forward Transfer Vo b Vce 19V [ Cascode 99 - 118 mmho |16
Admittance - Diff.-Ampl. -37 +10.5 17
Output '22 I Cascode 0. +0.08 mmho 18
Admittance - Diff.-Ampl. 0.04 +j0.23] 19
Vot at 222 |f-10.7 MHz| Cascode 40 s 22b
Oltage B 1
Gain | f7107MHzl A T IVEC 40V o Ampl. 30 24
R 1kl
Voe = 9V | =10.7 MHz 2 4 7
P:):I:—lo-?eak e = 400mV mA
ut - in
Curtent PP Vee = 2V loitramp. | 35| 6 to
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3uF
DEVICE DISSIPATION:I3veg+(Ig+IglVee  VEE ]?: szcs 0z
Fig.3a - Input offset current, input bias current, device
dissipation, and qui perating current test circuit
for CA3028A and CA3028B.

Vee

DEVICE DISSIPATION= Ve T3
92C5-13647

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

POSITIVE DC SUPPLY VOLTS (VcC)  INPUT OFFSET CURRENT — — [

NEGATIVE DC SUPPLY VOLTS (VEE) INPUT OFFSET VOLTAGE

P

T

-8

a8

X

I3

[4
&

&

- L

2 o CC

=

=% IVEEs-6V 2

8h '\

s8 1

55 TR Vece+12V Veg -2V

2z PR FHE R

£ i ARRRsaREsERSANAREEE;
o T

0.1 ISEEEsSERNSE SRS
75 %0 - 5 5 75 100 125
AMBIENT TEMPERATURE (Tp)— °C 92C5-15030

Fig.4 - Input offset voltage and input offset current for
CA3028B.

POSITIVE DC SUPPLY VOLTS (Vce)
NEGATIVE DC SUPPLY VOLTS (Vgg)
Il
=]
» 62
g
:
-
i
£ :
HE S
H f
S
= FH e C*6 g
5
2
H &
2 . 1] L1111l
-75  -50 -25 50 s 100 125
AMBIENT TEMPERATURE (TA)—*C 92¢s-1503L

Fig.5a - Input bias current vs. ambient temperature for
CA3028A and CA3028B.




CA3028A, CA3028B, CA3053 Types

POSITIVE DC SUPPLY VOLTS (Voo o [IJ OIFFERENTIAL “AMPLIFIER CONFIGURATION L [ orreRenmiaanrLirien c on T T
ik iazghrndd
" z 5 S
_ 3 © bu
= =] =
Z62. ﬁ ﬁ 1
] K g
H i 2 .. B
g SN Els 33 Vee -+
I inan-Vid 3 3 T
g HT H H T
37 oo 2 2 i
3 v 3 H }
2 ;
g § 2. mens § VecroV L
& 5
2 3 5 &
3 3
O) 15 SEEABERE 15 11 11
15 50 -28 25 %0 75 100 I 3 % -5 RN 5 % 25 5 50 75 00 12
AMBIENT TEMPERATURE (T —*C  ppcs. 1348 AMBIENT TEMPERATURE (TA)— °C AMBIENT TEMPERATURE (Ta)— °C srcensen
92CS-15034
Fig.5b - Input bios current vs. ambient temperature for Fig.6a - Quiescent operating current vs. ambient temper- Fig.6b - Quiescent operating current vs.ambient temper-
CA3053. ature for CA3028A and CA30288. ature for CA3053.
T
- T T
e} THH
3 e ¥
S 1 t =
g i H §
g T T <
H I T 2
] i s =
! 174 - . . 2
© T @
& HH <
8 b
THHT HH s2cs- 10499
HHHA HHHHHH
0 . Bemr Fig.8a - AGC bias current test circuit (differential- 5
0OC EMITTER SUPPLY VOLTS (Vgg) amplifier configuration) for CA3028A and CA3028B. AGC BIAS VOLTS (Vagd TERMINAL Na7
92€5-1%5033 92CS-14487
Fig.7 - Operating current vs. VEE voltage for CA3028A Fig.8b - AGC bias current vs. bias volts (terminal No.7)
and CA30288. for CA3028A and CA3028B.
CASCODE CONFIGURATION
0C COLLECT SUPPLY VOLTS (Vec) ] AMBIENT TEMPERATURE (T ):25°C
0 OC EMITTER SUPPLY VOLTS (VeE) 0 = T l
i T H ilee,
3 Tt s M1 %
H Vo 4t HH 2 "U;,(
i T e 1 5290, s S
< S vees ST N Iy SOURCES| T o
gg 170| i “‘gg S 21 RN N3
- 1 = ¥
2 i i ] RS
as : 5 3
5 T 2 @
8 ; 8 £
2 1 H H
2 e 100 | 3-30] 3-30(01-0.25p01503 = 520514501
2 1 T g % FOR POWER GAIN TEST
2 H : - 2 A FOR NOISE FIGURE TEST
150, 1 1 Hies | Fig.100 - P inand noise fi ircui od 3 00
- g.10a - Powergainand noise figure test circuit (cascode
75 50 25 25 50 75 00 125 EQUENCY (1) - M
o hi—ec ) for CA3028A, CA3028B and CA3053*. FREGUENCY () MHE  oese
Fig.9 - Device dissipation vs. temperature for CA3028A * 10.7 MHz Power Gain Test Only. Fig.10b - Power gain vs. frequency(cascode configuration)
and CA3028B. for CA3028A and CA3028B.
CASCODE
AMBIENT TEMPERATURE (Ta )+25°C
FREQUENCY 1) +100 Mz TYPICAL NOISE FIGURE AND POWER GAIN TEST CIRCUITS AND CHARACTERISTICS
8
&
z
w
&
5
o
S
@
2
L % Fig.11a - Powergain and noise figure test circuit (differ-
o cou'gcvoa supn.:r ours¢ )l MEEEREY T =) = ential-amplifier configuration and inal No.7 d
u (Vec) muz| pF | pF | uM | i *
. i st | oH to V) for CA3028A, CA3028B and CA3053*.
Fig.10c - 100 MHz noise figure vs. collector supply (100 2-15] 2-15 Joz-05j0.2-0

* FOR POWER GAIN TEST * 10.7 MHz Power Gain Test Only.

volts (cascode configuration) for CA3028A and CA30288. + FOR NOISE FIGURE TEST Rcs-14496

105




CA3028A, CA3028B, CA3053 Types

[DIFFERENTIAL~AMPLIFIER CONFIGURATION DIFFERENTIAL-AMPLIFIER
AMBIENT TEMPERATURE (Tp) *25°C AMBIENT TEMPERATURE (Tq)=25°C
40] | I rREOUENCV_'_l)_I 100 MH;
CorTgE T
Cre
% Sume $
% N Iy
) RNy s
3 \\J&g& § I
- 2
z PR o
g ™ M
of ) T
I 100 10 2
FREQUENCY (f)—MHz DC COLLECTOR SUPPLY VOLTS (Vgc)
92cs-1aass

Fig.11b - Power gain vs. frequency (differential-
amplifier configuration)for CA3028A and CA3028B.

R AMPLT R
AMBIENT TEMPERATURE (T )=25
oc COI.LECTOH SUPPLY VOLTS (Vgcl=+9

3

NOISE FIGURE (NF )—dB
‘OR POWER GAIN (Gp )—dB

9 8 7 6 E] 4 3
POSITIVE OC BIAS VOLTS ON TERMINAL No.7

92CS-14404
Fig.11e - 100 MHz noise figure and power gain vs. base-
to-emitter bias (terminal No.7) for CA3028A and CA3028B.

92Cs-14483
Fig.1lc - 100 MHz noise figure vs. collector supply
voltage (differential-amplifier configuration) for CA3028A
and CA3028B.

# FOR POWER GAIN TEST

4 FOR NOISE FIGURE TEST RCS 1456

Fig.11d - Power gainand noise figure test circuit (differ-
ential-amplifier configuration for CA3028A and CA3028B.

TYPICAL ADMITTANCE PARAMETERS

[CASCOOE  CONFIGURATION

R ENTIAL CANPLIFIER CONFIGURATION

AMBIENT TEMPERATURE mn‘zs['c ] AMBIENT TEMPERATURE (Ta
STAGE COLLECTOR MILLIAMPERES LIC(sTaGE) 4.5 COLLECTOR SUPPLY VOLTS (
COLLECTOR SUPPLY VOLTS (Vce)*® C‘ € _C;OI._!.%M IAMPE RE 2
7 3]

<8 8
S 3 «
= 23
i / 5
W o
o= 81
is 2z
g . a
Sy Su b
EH b”/ é g I, /‘ N

H
St g2
58 V4 /l°u -1 / o
g3 i 22 <
- i1 Za 1T

< ol
10 100 10 100
FREQUENCY (1) —MHz FREQUENCY (1) —MHz
92c5- 1449 92C5-14493
Fig.12 - Input admittance (Y]}]) vs. frequency (cascode Fig.13 - Input admi (Y1) vs. freq y(differential-

configuration) for CA3028A, CA30288 and CA3053.

amplifier configuration) for CA3028.A, CA3028B and CA3053.

CASCODE CONFIGURATION CASCODE C
L UPPLY VLTS 149 . LL voul
s"Gon oL ECTOR My LiARPERES [1csTace)] <45 COLLECTOR L AMPERES. _LQ(VEE) 2 2 STAGE COLLECTOR Mu.unmv:nzs[x s1ace)] 245
~ g " Sy
58 3 80| % n
I O
H £ H
Y 25 92 £
: 5% H
& 1N = I
e -
g %2 | b §§ | LT e
&= oF—— b
; MmN T iy
25 ss ~ H -+
& 8 25 & P
23 ] N 8 oo [
3 42 2 2
2« 2 E} N
g & R 4
& 28 8 B
A < o3l iR -80|
10 00 16 3100 0 © 100
FREQUENCY (1)-MHz FREQUENCY (f)—MHz FREQUENCY (¢)—MHz
s2cs-1aa30 92¢5-14450 s2cs-1a308
Fig.14 - Reverse dmittance (Y]3) vs. freq Fig.15 - Reverse transadmittance (Y73) vs. frequency Fig.16 - Forward transadmittance (Y32]) vs. frequency
(cascode configuration) for CA3028A, CA30288 and diff ial. lifi i ) for CA3028A, CA3028B (cascode configuration) for CA3028A, CA3028B and
CA3053. and CA3053. CA3053.

O FERENTIAL-AMPLIFIER CONFIGURATION DIFFERENTIAL-AMPLIFIER CONFIGURATION
AMBIENT TEMPERATURE-(Tp ):25°C (CASCOOE CONFIGURATION AMBIENT TEMPERATURE (Ta):25°C L]
gt‘z‘ém m‘w‘v‘;:;s':g" TRANSISTOR (Tg) 122 AMBIENT TEMPERATURE (15 ) *25°C COLLECTOR SUPPLY VOLTS (vgg) *+9 ‘§
0 ToR Ig )12 COLLECTOR SUPPLY VOLTS (vcc)s+9 a AMPERES,EACH TRANSISTOR(Ig)*2.2
= B STRGE CouLECTOR - MLLIEMPERES (I (sTagE)] 24 g COLLECTOR MLLIAM NSISTOR e 3
3 BERE z H
g : g 3 g i
21 z 3 X
% LA 3 L Z‘ ¥ o 5 &
A H =
! o L P2z| | LrT] 8 s 3
L 5 - 5 5° F
= 5 i P2| [T H 2  E
Eg H o g 2
S o2 e & éo 2
A H i H 2 s 5
3 = 5 £
e 2 2o A 3
% = 3 5 L
-4 g 3 3 o g lo
[ 100 3 3 1 ‘ l l ] l 10 100
FREQUENCY (1)=MHz sacs ; S 5 Tereg FREQUENCY (f)—MHz
e -
14302 FREQUENCY (1) =MHz 92¢5-14303
Fig.17 - Forward dmi (Y31) vs. freq 92c5-14%05 Fig.19 - Output admi (Y22) vs. frequency (differ-
(differential-amplifier configuration) for CA3028A CA3028B Fig.18 - Output admittance (Y7) vs. frequency (: d tial. lifi figuration) for CA3028A, CA3028B

and CA3053.
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00WF

outPuT
92514314

Fig.20a - Output power test circuit for CA3028A and
CA3028B.

DIFFERENTIAL-AMPLIFIER CONFIGURATION
AMBIENT TEMPERATURE (Tp ) 225°C
i2{COLLECTOR SUPPLY TS (Vee)*+9

POWER GAM (Gp) ~dB

92514308

OC BIAS VOLTS ON TERMNAL No.7
Fig.21b - AGC characteristics for CA3028A and CA30288.

Fig.22c - Transfer characteristic (voltage gain) test
circuit (10.7 MHz) diff ial-amplifier fig

CA3028A,

TYPICAL TEST CIRCUITS AND CHARACTERISTICS

DIFFERENTIAL-AMPLIFIER CONFIGURATION
AMBIENT TEMPERATURE (T ): 25°C  CONSTANT POWER NPUT:2uW
10, T

T
So 11

(){9_‘_

i

3

OUTPUT POWER (Pyl— uW
o
o
0

CA3028B,

CA3053 Types

[ 100
FREQUENCY (1) —MMz 92C5-14509

Fig.20b - Output power vs. frequency — 50 Q input and
5000 output (differential-amplifier configuration) for
CA3028A and CA30288.

ouTPUT
)

SROO0KF

»F
Io,cu-’ L
s2cs-1a512

Fig.22a - Transfer characteristic (voltage gain) test
circuit (10.7 MHz) cascode configuration for CA3028A,
CA3028B and CA3053.

»

OUTPUT VOLTS (vo)

AMBIENT TEMPERATURE (Ta )s25°C

1)
INPUT VOLTS  (vje)

92CS-M307
Fig.22d - Transfer characteristics (differential-amplifier

for CA3028A, CA3028B and CA3053.

figuration) for CA3028A, CA3028B and CA3053.

Vec

0SCILLOSCOPE
WITH HIGH~GAIN
DIFFERENTIAL
INPUT
(TEKTRONIX TYPE
130, 540, OR 580
WITH TYPE D_PLUG-IN
TEKTRONIX TYPE 502,

EQUIVALENT)

92515026

For CMR test: S to ground
For input common-mode voltage range test: S] to Vx

Common mode rejection ratio = 20 logyo MZ
Voirr (RMS)’
* A = Single-ended voltage gain.
Fig.24 - C de rej ratio and d
input-voltage range test circuit for CA30288.

92Cs- 14313

Fig.21a - AGC range test circuit (differential amplifier)
for CA3028A and CA3028B.

O0E CONFIGURATION
BIENT TEMPERATURE (Tp)=25°
XEQUENCY (f)= 10.7 MHz

OUTPUT VOLTS (ve )

o’

INPUT VOLTS (vjp )
92CS - 14508R)

n r .

Fig.22b - Transferch istics (
for CA3028A, CA3028B and CA3053.

)
ion)

Vee

0SCILLOSCOPE
WITH HIGH-GAIN
DIFFERENTIAL

F
T w3 it
= (TEKTRONIX TYPE

VoIFF
L1 Rms)
l TEKTRONIX TYPE 502,

OR
) EQUIVALENT)

VEE 92¢s-15023
* For R = 1.6 K2 - (Vcg = 12V, VEE = -12V)
Fu R=2K) = (Ve = 6V, VEE = -6V)

Fig.23 - Differential voltage gain, maximum peak-to-peak
output voltage, and bandwidth test circuit for CA3028B.
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CA3036
DUAL DARLINGTON ARRAY

©® Two independent low-noise wide-band amplifier channels

e Particularly useful for preamplifier and low-level amplifier applications in single-
channel and stereo systems

o Wide application in |

eHermetically sealed, oll-welded 10-lead TO-5-style metal package

industrial i ion amplifiers

. 92¢S-14624
= 259 .
ELECTRICAL CHARACTFR!STICS, at T, = 25°C Fig.1 — Schematic Disgram for CA3036.
TesT LIMITS
CHARACTERISTICS SYMBOLS CONDITIONS TYPE CA3036 UNITS
. Min. Typ. Max.
Collector-Cutoff Current Icgo |vcB=5v, IE=0 | - _ 05| uA MIG:LIGNTS‘ . i
Motched ith emitt stputs
ForEach | Colleclo-Catoff Current ICE0 |VeE=10V,18=0 - | - | 5| A e -
Transistor Collector-to-Emitter Breakdown Voitage V(BR)CEO |Ic=1mA, 18=0 | 15 2 - v 200-MHz gain-bandwidth product
(Q1,Q2: 03 @) [Collector-to-Base Breakdown Voltage V(BR)CBO | Ic =10 1A, Ig =0{ 30 44 - v Operation from -55°C to - 125°C
Enmiitter-to-Base Breakdown Voltage V(BR)EBO |IE=101A, Ic=0{ 5 6 - \
For Either Input
Tramision (01 o g Satic Fovard Curent Tanster Rati bFE |lcroricz=imA 30| & |- | -
For Either Emitter-to-Base Breadkown Voltage V(BR)EBO(D)| g2 or IE4 =10 AA| 10 12.6 - v
Darlington Pair ) i fe1#lc2) _ APPLICATIONS
(Q1, Q207 Q3, Q) | Static Forward Current-Transfer Ratio hFE(D) \ o+r| 5— 1 mAf1000) 4540 -1 - #Stereo phonograph preamplifiers
c3 * o4 4 ®Low-level sterec and single channel
Short-Circuit Forward Current-Transfer Ratio hfe - 82 - - amplifier stages ©
ForEach 1 shortCircuit Input Impedance hie f=tz Ll 26k [-] @ ®Low-noise, emitter-follower differential amplifi
Input Transistor P : = ®Operational amplifier drivers
(01 0r Q3) Open-Circuit Output Admittance hoe Icloric3 =1mA [ ~ 7 ~ | pmho P
Open-Circuit Reverse Voltage-Transfer Ratio| hre - | 9.8x105 | - -
Short-Circuit Forward Current-Transfer Ratio hie(D) - 1300 - -
Short-Circuit Input Impedance hig(D) P~ - 82K - Q
- z
Open-Circuit Output Admittance hoe(D) |Cl +1g2] - 108 -~ | pmho
For Either Open-Circuit Reverse Voltage-Transfer Ratio|  hye(D) ( - 27x103 | -] - RATINGS, “.‘ . Values:
o . - Ic3 + |C45 — — POWER DISSIPATION, P:
Pair | Voltage Gain AD) % a8 Any one transistor 300 max.
,QorQ3, o — — Total for array 600 max.
(Q1, Q2 0r Q3. Q) | Power Gain GD) a g8 TEMPERATURE RANGE:
. =100 Hz - 0.2 3 Operating . . —56 t0 +125
Noise Voltage E =1z ~ 005 03 HV(rms) Storage . . . . .-65t0+150
See Fig.3 for Test Circuit N h ha LEAD TEMPERATURE (Dur!ng Soldmn')
f =10 kHz -1 ooz [oa Vi) At distance 1/16 + 1/32 inch (1. 59:079mm)
from case for 10 seconds max. . . +266
Forward Transfer Admittance Yfe - | 068+j7.9| ~ | mmho The following ratings apply for each .,.,.m.,, |,. ,y.. array:
: Input Admitt Output Short-Circuit i ~ [4.14+j5. - Collector-to-Emitter Voltage, VCEO 16 max,
For Elthgr Input Admi ‘ance( utput Shol C!rcuf ed) Yie £ =50 MHz 4.14+j5.9 mmho o Sase Voltoge, Vegor o o 20 max,
Input Transistor | Output Admittance (Input Short-Circuited) Yoe Igrorlcg =2mA |~ 1.94+j2.64| - | mmho Emitter-to-Base Voltage, Veso & max.
(QrorQ3) Reverse Transfer Admittance . ) Collector Current, Ic . 50 max.
(Input Short-Circuited) yre - | Negligible | ~ | “mmho
For either Input Admittance (Output Short-Circuited) Yie(D) f =50 MHz ~ | L7n+j28| ~ | mmho
Pair | Output Admittance (Input Short-Circuiled) youp) |'C1* '62[ oAl 3564126 - | o
(Q1, Q201 @3, Q) [ Gain-Bandwidth Product MO i | W] M| -] W

STEREO ]
SYSTEM j

L

92CS-14633R1

Fig.2 - Block Diagram of Stereo System using CA3036
as Phono Preamplifier.
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92cs- 14820

Fig.3 - Noise Voltage Test Circuit for CA3036.
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Diode Array

Six Matched Diodes on a Common Substrate

ULTRA-FAST For Applications
LOW-CAPACITANCE Communications
MATCHED DIODES

The RCA-CA3039 consists of six ultra-fast, low capac-
itance diodes on a common monolithic substrate. Inte-
grated circuit construction assures excellesit static and
dynamic matching of the diodes, making the array ex-
tremely useful for a wide variety of applications in
communication and switching systems.

Five of the diodes are independently accessible, the
sixth shares a common terminal with the substrate.

For applications such as balanced modulators or ring
modulators where capacitive balance is important, the
substrate should be retumned to a DC potential which is
significantly more negative (with respect to the active
diodes) than the peak signal applied.

ELECTRICAL CHARACTERISTICS, at Ty = 25°

in
and

Switching Systems

c

APPLICATIQNS

© Bal d modul or demodulators

® Ring modulators
o High speed diode gates

® Analog switches

FEATURES

® Excellent reverse recovery time — 1ns typ.
® Matched monolithic construction -

Vg matched within 5mV
o Low diode copacitance -

Cp = 0.65 pF typical ot Vg = -2V

® The CA3039 is available in a sealed-junction
Beam-Lead version (CA3039L). For further
information see File No. 515, “Beam-Lead
Devices for Hybrid Circuit Applications”.

Characteristics apply for each diode unit, unless otherwise specified.

h CHARAC-
LIMITS TERISTIC
CHARACTERISTICS SYMBOLS | SPECIAL TEST CONDITIONS UNITS | GURVES
MIN. | TYP. MAX. FIG.
Ip =50pA - |-065 Jogs[ v
1mA - 0.73 078 | V
DC Forward Voltage Drop Vg T = 078 080 Vv 2
10 mA - 0.81 090 | V
DC Reverse Breakdown Voltage V(BRR IR=-10pA 5 7 - v -
DC Reverse Breakdown Voltage

Between any Diode Unit and Substrate ViBRIR Ip=-101A o - i -
DC Reverse (Leakage) Current IR VR=-4V - 0.016 100 | oA 3
DC Reverse (Leakage) Current

Between any Diode Unit and Substrate IR VR=-10V B 0.0z 100 | A 4
Magnitude of Diode Offset Voltage v v

(Difference in DC Forward Voltage | F1-"F, l Ip=1mA - 0.5 5 |mv 2

Drops of any Two Diode Units)

. i bt W .
Temperature Coefficient of IV,:l =VFy| - Ip=1mA - 1 - uv/oc s
- AVE
Temperature Coefficient of Forward Drop e Ip=1mA - -19 - |mvACc| 6
DC Forward Voltage Drop for _

Anode-to-Substrate Diode (D) Ve fF=1mA el I -
Reverse Recovery Time ty Ip=10mA, Iz =10mA - 1 - | s -
Diode Resistance Rp f=1KkHz, Ip=1mA 2 30 5| Q 7
Diode Capacitance Cp VR=-2V,Ig=0 - 0.65 - | pF 8
Diode-to-Substrate Capacitance Cp| Vpj=+4V,Ig=0 - 32 - | PF 9

CA3039

4t taltal
P PraYe-

s
SUBSTRATE
AND CASE

s2c5 - 19282

Fig. 1 - Schematic Didgram for CA3039

ABSOLUTE MAXIMUM RATINGS AT Ty = 25°C
DISSIPATION:

Any one diode unit
Total for device

100 mW

v e e 600 mW
derate linearly 5.7 mW/°C

For Tp >65°C
TEMPERATURE RANGE:
Operating . —55 to +125°C
Storage . . . . . . . . . . . —65 to +150°C
LEAD TEMPERATURE (During Soldering}:
At distance 1/16 £ 1/32 inch (1.59 £ 0.79 mm)
from case for 10 seconds max. . e +265°C
PEAK INVERSE VOLTAGE, PIV for: D1-Dg. . 6V
Dg . . - o5V
PEAK DIODE-TO-SUBSTRATE VOLTAGE, Vpy
for D1~Dg (term. 1,4,5,8 or 12 to term. 10) . +20,-1V
DC FORWARD CURRENT, I @ e e e 25mA
PEAK RECURRENT FORWARD CURRENT, I . 100 mA
PEAK FORWARD SURGE CURRENT, I¢(surge) . 100 mA
TYPICAL CHARACTERISTICS
AMBIENT TEMPERATURE (Tp)+25°C J I
IS I
od :
= & s &
s 3 e =
E o ~
5 coR S /‘ ]
g or 2
3
g L+ ]
3 3
H S §
2 LA S8
2 os| _\,‘( H2 &
o4
o
120y
Lod__| ||| owoe orrset X7
03 T o
aoi 2 4eey 10
DC FORWARD MILLIAMPERES (I}
92¢5-15268

Fig. 2 - DC forward voltage drop (any diode) and diode
offset voltage vs DC forward current

3|

[ DC_REVERSE VOLTAGE (VR) =-4V

DC REVERSE NANOAMPERES (IR
N

0001
-75 -50  -2% 25 50 7
AMBIENT TEMPERATURE (Tal—*C

00 25

92¢s-15266
Fig. 3 - DC reverse (leakage) current (diodes 1,2,3,4,5)
vs temperature

This device is supplied in the hermetic 12-lead
TO-S style package.
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CA3039

T
" Foc REVERSE VOLTAGE (vg)=-iov 4 H DC_FORWARD CURRENT (17 +imA
' / ~ H
_ =5 HHF
ER H
g 7 £
¢ 3 %
3 g w
o7|
g > g z
1 j £
] e
w 3, g o7
23 va :
> ; :
# 7 5 H
g H 8! &
e § 04 H -
T 8
H
= H
0001 03 SSsasasRaand 04] 5 H T
75 50 25 25 50 75 =5 B -0 25 25 80 75 100 125 -7 50 25 25 %0 75 100 125
AMBIENT TEMPERATURE (Ty)—*C AWBIENT TEMPERATURE (Tp)— *C AMBIENT TEMPERATURE (T4 )—*C
92€5-15265 92CS~15269 92c5-15261
Fig. 4 - DC reverse (leakage) current between diodes Fig. 5 - Diode offset voltage (any diode) vs temperature Fig. 6 - DC forward voltage drop (any diode) vs
(1,2,3,4,5) and substrate vs temperature temperature
66 < o AMBIENT TEMPERATURE (Tp1+25°C AMBIENT (Taie2s°c
% ANy TEMPERATURE (Tal+25°C DC FORWARD CURRENT (If) =0 0C FORWARD CURRENT (If)=0
@
g | .
i h 3
% 100
5, w
& B S A 2. ':'l 4
] = 3
¢ w 23
a o -
K +H g 2=,
3 r s @
a £ o8
g g 3
[ s s S S 1] g Wi
w - wh
8 ¢ =TT ] ° °g
[ J S S - I O Y A S w e
[ 8 L
Y I B . . S 3 =
) 5
[ o1 €8y 10

110

0C FORWARD MILLIAMPERES (I§)
2es 15267

Fig. 7 - Diode resistance (any diode) vs DC
forward current

DC REVERSE VOLTS (VR) ACROSS DIODE

92¢5-15263

Fig. 8 - Diode capacitance (diodes 1,2,3,4,5) vs

reverse voltage

DC REVERSE VOLTS (VR) BETWEEN TERMINALS 1, 4, 5,8,0R 12
AND SUBSTRATE (TERMINAL 10) 92c8-15264

Fio.9- Diodetowsub
reverse voltage

vs




Video and Wideband
Amplifier

For Industrial and

Commercial Equipment at

Frequencies up to 200 MHz

The RCA CA3040 is a monolithic silicon integrated
circuit designed to meet the requirements of a wide
variety of applications requiring high gain and wide band-
width. The cascode-connected differential amplifier
achieves a double-ended gain of 37dB with atypical3dB
bandwidth of 55 MHz. Emitter-Follower input and output
stages provide the desirable high input impedance and
low output impedance for coupling to other circuits.

The CA3040 includes two biasing options, allowing the
user to optimize his design over the entire military
temperature range of -55 to +125°C. Bias Mode A yields
a substantially constant voltage at the output terminals
for applications using DC coupling to succeeding stages
or requiring maximum dynamicrange over the temperature
range. DC output voltage varies less than 0.1 volt (typi-
cally) over the entire temperature range while gain varies
12 dB. Bias Mode B provides extremely stable gain
over the temperature range. Gain variation is 0 dB (typi-
cally) in this Bias Mode. DC variation is 10.8 volt.

Provisions are also made for stabilizing the operating
point for either single or split power supplies.

FEATURES

@ High Differantial Push-Pull Voltage Goin...... 3748 typ.
Single-Ended Voltage Gain........cccsccrerres 31 dB  typ.

® Wide (3dB) B 55 MHz typ.
@ Balanced Input and Qutput
® High Input R 150 kO typ.

® Low Output Resi 125Q  typ.
® Bias Options for Temperature Compensation:

Bias Mode A: ‘‘Constant’’ Voltage

Bias Mode B: ‘‘Constant’’ Gain

® Supplied in the hermetic 12-lead TO-5 style
package

APPLICATIONS

® Video Amplifier
® Schmitt Trigger

® Modulator ® Mixer
® IF Amplifier © DC Amplifier

®Sense Amplifier

ABSOLUTE-MAXIMUM RATINGS

DISSIPATION * . ................ co. 450 mW
Derating factor for Tp > S5°C ... 5mW/°C
TEMPERATURE RANGE:
Operating . -55°C to +125°C

Storage. ......... ceveaee. 2659C 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

* Limitation imposed by the thermal resistance of package.

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

listed vertically with respect to the terminals listed horizontally. For example, the
voltage range of the vertical terminal 2 with respect to terminal 11 is 0 to +14 volts.

MAXIMUM
CURRENT RATINGS

WAl v 2] 3] 4 sl e 78] 9 |w0|m] WAc| v | rout
No. ' . No.* mA mA
1 _‘]J‘ . x ‘é‘ N M }g . . . +14 . 1 5 5
2 . 12N U RSN I N O R TR IR 2 _ ~
3 1. HEE R 3]s | s
4 . :g . - . . * . 4 1 0.1
54 D RS N I N;}{, . s |- |-
. I O O T R 6 | 1 | o1
7 . - . +10 . 7 5 5
8 N B AL B 8 | s | s
9 L 9 | 1 | o1
10 . . 10 - 10
14 A . n - -
12 T I )

A Reference Substrate

Note 1: External connection required for proper operation.

* Voltages are not normally applied between these terminals.
Voltages appearing between these terminals will be safe if
the specified limits between all other terminals are not
exceeded.

CA3040

Ri Ello R2
132 Sas Sis
Qg
Q7
Q
Qg °
!!m Ru Ri2
525 5.28
@.___': % h A0 o
!
a3 Q4 R?
o s 0.82
Re
Qg 5
Rs g Re
48 a8 " Rg
R. 4
3 0.67
ot 0.81
: ® o
SUBSTRATE SUBSTRATE
ALL RESISTANCE VALUES IN KQ'S.
92Ls~2832

Fig.1 - Scnematic Diagram for CA3040

=
PUT_VOLTAGE REFERENCE
H_VARYING AN.
-6V IIEIV TEAFEIAWﬂ
VEE ALL RESISTORS INOHMS.  92¢s-13433

DIAS MODE B: BIAS CIRCUITS
OF TERMINALS NO.

o 16

ACHIEVE CONSTANT RF GAIN

WITHYARYING ANBIENT TEXP.
T

ERATURE.
ALL RESISTORS IN OHNS. gics.isase

Fig.2(b) - Bias Mode B

STATIC CHARACTERISTICS TEST CIRCUITS
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CA3040

ELECTRICAL CHARACTERISTICS AT TA = 25°C Unless Otherwise Specified DYNAMIC CHARACTERISTICS TEST CIRCUITS
Limits 2
Test ouTPUT
Ch ics - Symbol Circuits | Special Test Conditions Units INPUT
- K
Fig. Min. | Typ. | Mox.
STATIC CHARACTERISTICS Vce = +6V, VEE = =6V o1} ue
Output Voltage vigorviz | 32 BiasMode Switch {14 | 27 | 37 v ocord_ vio
2a) | BiasMode A N SR v L oo
Base Bias Voltage Vo S\:vutch clossed X
Bias Mode
2b) Switch Closed o - v { SeTionaL )
- v s2cs-i$ase
Input Bias Reference Voltage Vi gggg Blailg?d;: g‘;:f" -1 - +1 v vev e
2(a) Bias Mode Switch * VARIABLE CAPACITANCE (0.5-1.04F) ADJUSTMENT FOR
Input Bias Current Ig, 1 . - 15 45 KA 3dB BANDWIDTH AT AMPLIFIER QUTPUTS,
¢ ::b; i AMM:' ;:Io:e: ﬁg:ﬁnnis 10 AND 2 i
a) ias Mo witcl
Input Unbalance Current | 1614 | 2(b) Aor B: Closed - - 6 A AL Cmaertons In MICROFARADS (UNLESS OTHERWISE
2o 2(a) Mode A BIA% MOOE A 15 AS DEFINED IN FIG 2(0)
. Is +111 Switch open or closed
Power Supply Current Drain Toor . Mode B 4.7 8.5 | 155 mA Fig.3(a) - Bias Mode A
Is+Ig+I11 Switch open or closed
DYNAMIC CHARACTERISTICS vee = +12v, VEg = 0, Split Voltage Supply (Optional) = +6V
Differential Voltage Gain
Single-Ended Input f=1MHz -
Differential Output ApiFroe) | 3 Rs = 50 il I a8
Single-Ended Input f=1MHz -
Snd Output ApiFr(se) | 3@ R = 504) 2|3 a8 .
-3dB Bandwidth BW 3(a) Rg = 50 Q 40 55 - MHz ol Viz
. . ) ADIFF(SE)10 _ Gt ouTPUT
Differential Voltage Gain Balance -ADIFF(SE);z 3(a) f= 1MHz -1 0 +1 dB INPUT "
Vg or V, =
Output Voltage Swing sRMs 10 3(a) R; z ;oMSZ - 0.5 - VRMS
o1 LL3 =
. " (Note 1)f = 30 MHz T
Noise Figure NF 3(a) Rs = 400 - 75 9 dB 0001 Vio
Parallel Input Resistance R 3(a) - | 150 - ouTPuT
Parallel Input Capacitance C 3(a) f= 1MHz - 2.2 - pF =
Output Resistance Ro 3(a) - 125 - Q S (OPTIONAL )
TEMPERATURE DEPENDENT CHARACTERISTICS
Temperature coefficients for ambient temperature: -550C <TA <+ 1250C vee
i i - - 46V +12v 92¢s- 15447
Output Voltage Avig :' Aviz| 3 Bias Mode A 0 mv/oC
C 3(b) Bias Mode B - 6.4 - mV/9C *SEE FIG 3(a)
BIAS MODE B IS AS DEFINED IN FIG 2(b)
Power Supply Current Drain Arz/°c 3@ Bias Mode A - 5 - #A/C :tt cnfsigro;:s":no::;%oumns (UNLESS OTHERWISE
i i i 3(a) Bias Mode A - ]0.0166 - INDICATED)
Differential Voltage Gain A C
¢ DIFF/°C [y Bias Mode B T o -] ®° Fig.3(b) - Bias Mode B

Note 1: Replace 1-kSQ resistors between Term. 1 and 4 and Term. 1 and 6 with suitable chokes so that reactance at
30 MHz exceeds 5k

AMBIENT TEMPERATURE (Ta)*25°C

SINGLE-ENDED INPUT AND OUTPUT

MODE A,SWITCH CLOSED,FIG.3 (o)

Rg*50Q, R+ IKQ FEH
T TIT

"

T T

COLLECTOR SUPPLY VOLTS (Vecle+12 1 RN
AMBIENT TEMPERATURE (Ta):25°C | |
SINGLE-ENDED INPUT AND OUTPUT ' |

MODE A SWITCH CLOSED,FIG 3()
: 40| Rg*500,R K

2
o

sggsgise 5 jos:

OIFFERENTIAL VOLTAGE GAIN (A DIFF)—d8
DIFFERENTIAL VOLTAGE GAIN (ADIFF)—d8

TR 7 4es ¢ 4es F a6 7
0001 oor o1 1 10

FREQUENCY (1) —MHz

o o 4 TERMNAL Na2
4 7 Na

5
0C SUPPLY YOLTS 92¢s-13433

Fig.4 - Differential Voltage Gain vs Frequency Fig.5 -Differential Voltage Gain vs DC Supply Voltages Fig.6 - Test Circuit Layout

112




OPERATING CONSIDERATIONS
General

The CA3040 is designed to provide flexibility in
the selection of power supply configurations and to
provide the circuit designer the choice between twomodes
of temperature-compensated performance. Mode A,
which provides constant DC output voltage, is recom-
mended for most applications. The control of the opera-
ting point provided by this mode maintains the dynamic
range of the device while gain variation over most of
the range is less than 1 dB. Mode B provides constant
gain for applications where this consideration is critical,
but will exhibit a reduction of dynamic range at the
temperature extremes.

Power Supply Considerations

Figures 2 and 3 illustrate the use of the CA3040
with balanced dual supplies and single power supplies,
respectively. Both figures demonstrate that the inputs
may be directly referenced to the center point of the
supply (ground in Fig.2) by closing the included switch.
This is the natural connection in Fig.2. This connection
is optional, however, and need not be made. Use of this
connection in Fig.3 implies the presence of another
DC supply or a “‘stiff’ bleeder. If such a source is
present its use is suggested in order to maintain maxi-
mum common mode range. Dynamic performance and
dynamic range of the output circuit are unaffected by the
choice of biasing scheme used so that in most cases
direct connection of Terminal No.1 to the center point
of the supply is not required. Where direct connection
is not used, Terminals No.4 and No.6 must be biased
from Terminal No.1 for proper operation.

High-Frequency Considerations

Stable high-frequency operation requires that proper
high-frequency construction techniques be followed.
The photograph of Fig.6 illustrates the precautions
taken in the construction of the test circuit of Fig.3.

Extreme caution is ired by of the ded
gain bandwidth capability of the device. Oscjllations
have been observed in the 400-to-800 MHz range when
precautions were not taken. Tn addition to normal con-
siderations of shielding, parts layout, and isolation,
the following specific suggestions are made:

1. Use sockets only when necessary. Sockets, when
used, must provide shielding within the pin circle.
The socket shown in the chassis of Fig.6isa
Barnes MG-1201, or equivalent, modified by drilling
a 1/8” hole in the center and inserting a grounded
brass pin.

Do not bypass Terminal No.9 in normal operation.
Fig.3 shows the use of neutralization between
Terminal No.9 and one output to balance the amplifier
at high frequencies. Experience shows that stable
operation, while possible, is difficult to achieve
if Terminal No.9 is bypassed to ground.

In DC testing, 1k, 1/4 W carbon resistors should
be soldered directly to the socket Terminals No.4
and No.6 to suppress parasitic oscillations. All
current carrying connections are made at the other
end of the resistors. Direct sensing of Terminal
No.4 or No.6 voltage should not be attempted.
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COLLECTOR SUPPLY VOLTS (Vcc) T
EMITTER SUPPLY VOLTS (VEE)*-6
MODE AORB, FIG.2(a) OR 2 (b}
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Fig.9 - Output Volts or Input Bias Reference Volts
vs Ambient Temperature

CA3040

~
L—

@
3
s
Iy
z
= -
H
]
] \
: | —
] |
3 i
Za
|
|
° 200 300 600 800 1000

SOURCE RESISTANCE (Rg) —OHMS

Fig.8 -Noise Figure (NF) vs Source Impedance

g AMBIENT T (Tp)=25°C
T, MODE A,SWITCH OPEN, FIG.3(a)

COLLECTOR SUPPLY CURRENT DRAIN (I2)—mA

[ o 0 ] 2 3 )
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Fig.10 -Collector Supply Current Drain (I2)
vs Collector Supply Voltage (Vc)
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MODE A,SWITCH CLOSED,FIG. 3(a)
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Fig.11 - Collector Supply Current Drain (I3)
vs Ambient Temperature
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SINGLE ENDED INPUT AND OUTPUT

00 408 B SWITCH CLOSED.FIG 300
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Fig.12 - Single-Ended Differential Voltage Gain

vs Ambient Temperature
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CA3045, CA3046 Types

General-Purpose Transistor Arrays

THREE ISOLATED TRANSISTORS
AND ONE DIFFERENTIALLY-CONNECTED
TRANSISTOR PAIR

The CA3045 and CA3046 each consist of five general-purpose
silicon n-p-n transistors on a common monolithic substrate.
Two of the transistors are internally connected to form a
differentially-connected pair.

The transistors of the CA3045 and CA3046 are well suited to
a wide variety of applications in low power systems in the DC
through VHF range. They may be used as discrete transistors
in conventional circuits. However, in addition, they provide
the very significant inherent integrated circuit advantages of
close electrical and thermal matching.

ABSOLUTE MAXIMUM RATINGS AT Tp = 25°C

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

The CA3045 is supplied in a 14-lead dual-in-line hermetic
(welded-seal) ceramic package and the CA3045F in a 14-lead
dual-in-line hermetic (frit-seal) ceramic package.

The CA3046 is electrically identical to the CA3045 but is
supplied in a dual-in-line plastic package for applications
requiring only a limited temperature range.

CA3045 CA3045F, CA3046
Each Total Each Total
Rower Dissipation: Transistor Package Transistor Package
TAUPtO559C ... ... - - 300 750 mw
TA>55%C .o - - Derate at 6.67 mWw/°C
TAUPtO75°C ... ...t 300 750 - - mwW
TA>75%C i Derate at 8 - - mW/°c
Collector-to-Emitter Voltage, Vceo 15 - 15 - v
Collector-to-Base Voltage, Vcgg -« - -- .-+ 20 - 20 - \
Collector-to-Substrate Voltage, vc|0' SN 20 - 20 - v
Emitter-to-Base Voltage, VEBO 5 - 5 - v
Temperature Range:
Operating . . —55t0 +125 —55 to +125 oc
Storage . ..... . . —65 to +150 —65 to +150 oc
Lead Temperature (During Soldering): .
At distance 1/16 +1/32" (1.59 +0.79 mm)
from case for 10 seconds max: ............. +265 +265 oc

*The collector of each transistor of the CA3045 and
CA3046 is isolated from the substrate by an integral

to the most negative point in the external circuit to

diode. The substrate (terminal 13} must be connected

ELECTRICAL CHARACTERISTICS, at T, = 25°C

and to provide

for normal transistor action.

Characteristics apply for each transistor in the CA3045 and CA3046 as specified.

LIMITS
CHARACTERISTICS SYMBOLS |  SPECIAL TEST CONDITIONS Type CAI0SS UNITS
Type CA3046
MIN. TYP. MAX.
STATIC CHARACTERISTICS -
Collector-to-Base Breakdown Vollage VigR Ic ~10uA, I =0 20 60 - v
Collector-to-Emitter Breakdown Voltage Y(BRICEQ Ic=1mA, 15 =0 15 2% - v
Collector-to-Substrate Breakdown Voltage \ BRICIO Ig = 10pA, Ig =0 20 60 - v
Emitter-to-Base Breakdown Voltage Vigriepo | lg = 10mA Ig =0 H] 7 v
Collector-Cutoff Current IcBo Veg =10V, 1g =0 - 0.002 40 nA
Collector-Cutoff Current IceQ Vep =10V, 1g =0 Seecurve | 0.5 PA
(lc =10mA - 100 - -
Static Forward Current-Transfer Ratio C
b, v =3V%IC=lmA 10 100 -
(Static Beta) E CE Ic < 10uA . P : ;
Input Offset Current for Matched Pair Vee =3V, In = 1 mA R 03 2
0y 04 07 |1, - oy ce=3Vile “
Base-to-Emitter Voltage Vge Veg =3 V{:E : {Omr:A ggég v
Magnitude of Input Offset Voltage for Differ- 3V L oA 045 5 "
ential Pair 'VBE] - VBEzl Veg=3V.ig=1m R m
Magnitude of Input Offset Voltage for Iso-
ll;\llted Tia‘r;s-sloisll\ygg3 : \(lanll Vg =3V, Ig =1mA 0.45 5 | v
BEq - VBEs !+ IVBEs - VBE3
Temperature Coefficient of Avge Veg =3V, 1g = 1 mA -19 mv oc
Base-lo-Emitter Voltage AT !
Collector-to-Emitter Saturation Voltage Vegs Ig =1mA, lo =10mA 0.23 v
Temperature Coefficient: 14V o
Magnitude of Input-Offset Voltage AT Veg 3V,ig 1mA Ll we
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Fig.1 - Schematic diagram.
FEATURES

@ Two matched pairs of transistors
VB matched +5mV
Input offset current 2 1A max. ot Ic = 1 mA
@ 5 general purpose monolithic transistors °
@ Operation from DC to 120 MHz
® Wide operating current range
@ Low noise figure - - 3.2 dB typ. at 1 kHz
o Full military temperature range for CA3045
-55 to +125°C

® The CA3045 is available in a sealed-junction
Beam-Lead version (CA3045L). For further
information see File No. 515, ““Beam-Lead
Devices for Hybrid Circuit Applications”.

APPLICATIONS

® General use in all types of signal processing systems
operating anywhere in the frequency range from
DC to VHF

® Custom designed differential amplifiers

oT d amplifiers

P P P

® See RCA Application Note, ICAN-5296 ‘‘Application
of the RCA.CA3018 Integrated-Circuit Transistor
Array’” for suggested applications.

STATIC CHARACTERISTICS

1028-EMITTER CURRENT (Ig)=0
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AMBIENT TEMPERATURE (Ta)—°C
s2cs-15195

Fig. 2 — Typical collector-to-base cutoff current
vs ambient temperature for each
transistor.




CA3045, CA3046 Types

ELECTRICAL CHARACTERISTICS, ot Ty = 25°C STATIC CHARACTERISTICS
Characteristics apply for each transistor in the CA3045 and CA3046 as specified.

LIMITS 107¢F BASE cunumrug) 0[ T B

CHARACTERISTICS SYMBOLS SPECIAL TEST CONDITIONS Type CA3045 UNITS
Type CA3046

MIN. TYP. MAX.

DYNAMIC CHARACTERISTICS

f=1kHz, Vgg=3V,1c=100,A
- NF + VCE AC . 35 - dB
Low Flequency Noise Flgu‘e Source Resistance = 1 ko

Low-Frequency, Small-Signal
Equivalent-Circuit Characlenstics:

COLLECTOR CUTOFF CURRENT (Icgo)—nA

Forward Current-Transfer Ratio Nfe . 110

Short-Curcuit Input Impedance he B 35 - k.
Open-Circust Output Impedance Noe f=1kHz. Vg =3V.lg = 1mA 7 156 - | umho
Open-Circult Reverse e 1.8x10°¢

Volitage-Transfer Ratio

Admittance Characteristics:

Forward Transfer Admiltance Yie - 31415 © 3
|I|Du| anlance Yle e v 3 vl l . . 03 .1004 . . AMBIENT TEMPERATURE (Tq)—*C s2c5- 15194
= 1 MHz, =3V.1p =1m . . .
Output Admittance Yoo Ce c - [ 0.001+;0.03 - - Fig.3 - Typical collector-to-emitter cutoff current vs
Reverse Transfer Admitance Ye - See curve ambient temperature for each transistor.
Gain-Bandwidth Product fr Veg =3V.lg =3mA 300 550
Emitter-to-Base Capacitance CEB Veg=3V.1g =0 - 0.6 - pF
Collector-to-Base Capacitance Ceg Veg=3V.lg =0 - 0.58 - pF
Collector-to-Substrate Capacitance Cey Veg=3V.lg =0 - 2.8 - pF
120 COLLECTOR-TO-EMITTER VOLTS (Vcg):3 ' 106} COLLECTOR-TO-EMITTER VOLTS (VCE)*3 08 “To-1 B
AMBIENT rzuv:anun:(w-zs'c 6F AMBIENT TEMPERATURE (Ty)=25°C iﬁ;.‘g‘»fv"’f:dfni‘?\f;éTvﬁ;‘:.;““' 3 |
. —t+—H-- - T
w ° T T
: N [ T 1A TR
K - il 2 ] f LS
0 £ £ n 2
. w 1
5 B = |E|on|—'IFEZ 2 EH - C1iT § B g
£ hFE2 hFEl 3 4 -- r / - 111 S >
35 1 z g ]
v 1 P H d 4 2 2
e -+ - ¥ =
§e 1 5 1 £ =
g @ H w
H 2 o H - 8
2 7ol L L Lo 5 - T S &
< % s . T $ 5
H 2 b - M 5
i AN A kY 2
[ - Ho- e INpuT orrszr vouncs =
001 A
1 o1 | [ ool N o1 ey N 0 % - "Bou e ,o
EMITTER MILLIAMPERES (Ig) COLLECTOR MILLIAMPERES (I¢)
92cs-15182 920515216 EMITTER uumwmzs(xgl secs sz
Fig.4 - Typical static forward current-transfer ratio and Fig.5 - Typical input offset current for matched Fig.6 - Typical static base-t itter voltage ch
beta ratio for transistors Q) and Q, vs emitter current. transistor pair vs collector current. istic and input offset voltage for differential pair and
1 2 P 192 P
paired isolated transistors vs emitter current.
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Fig. 7 — Typical base-to-emitter voltage charac- Fig. 8 — Typical input offset voltage characteristics
teristics vs ambient temperature for for differential pair and paired isolated
each transistor. transistors vs ambient temperature.
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CA3045, CA3046 Types

DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR

30( COLLECTOR~TO-EMITTER VOLTS (Vcg)* 3
COLLECTOR-TO-EMITTER VOLTS (Vcg)'3 COLLECTOR-TO-EMITTER VOLTS (veg)e3 iﬁ‘;’::::fg:fx::fug:‘ﬁ ()“_5;_,:',%°°° I 1
SOURCE RESISTANCE OHMS (Rs)*300 SOURCE RESISTANCE OHMS (Rg)+I000 s A
AMBIENT TEMPERATURE (Ty)+25°C AMBIENT TEMPERATURE (TA)s25'C
o o,
° o\‘“‘( T s
T (O 3 w R
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w £ L 3 o&“’ 4l
H &8 § “ &
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COLLECTOR MILLIAMPERES (I¢)
COLLECTOR MLLMPERES GO COLLECTOR MILLIAMPERES (I} . 2515189
Fig.9(a) - Typical noise figure vs collector current. Fig.9(b) - Typical noise figure vs collector current. Fig.9(c) - Typical noise tigure vs collector current.
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Fig.10 - Typical normalized forward current-transfer Fig.11 - Typical forward transfer admittance Fig.12 - Typical input admittance vs frequency.
ratio, short-circuit input impedance, open-circuit vs frequency.
output impedance, and open-circuit reverse volt-
age-transfer ratio vs collector current.
AN AT T DA T COMMON-EMITTER cnacug_,s)nss INPUT COLLECTOR-TO-EMITTER VOLTS (Veg):5V|
AMBIEN = 25% AMBIENT TEMPERATURE M MPERATURE (T):25°C
COLLECTOR R VOLTS (Veg)=3 oLl ECTORTOENI vo‘.'rs (vcz)-sv AMBIENT TE Ta)
cou.scmn WAL IAPERES (Tohe oL ECTOR ML IAMPERES (g 2
=
@ E ore 1S SMALL AT FREQUENCIES 1
e z [Z1 LESS THAN 500 MHz t
I~ H -~
: ;
CEl boe, a3 1 re g7
81 | 2
e N 3 £
4 ag ’E x / -
G2 / 8s 5 so
28 g 7
22 e 3 : HHE
53 Wz H -
38 G 3 /
= & P, 28 it -
2 3 = z
= 2 2 S
32 33 !
3 o s
o & _ -2 ! R FEEH BH BRI HHE
ol I 0 100 1 0 4 o 1 3 4 5 6 7 8 9 10
FREQUENCY (f)—MHz FREQUENCY(f)~MHz COLLECTOR MILLIAMPERES (I¢)
92¢5-19260R1 92¢5-K258R2 92C5-15196R2
Fig.13 - Typical output admittance vs frequency. Fig.14 - Typical reverse transfer admittance Fig.15 - Typical gain-bandwidth product vs

1

16

vs frequency.

collector current.




Amplifier Array

FOUR INDEPENDENT
AC AMPLIFIERS

The RCA CA3048 is a silicon monolithic integrated
circuit consisting of four independent identical AC
amplifiers which can operate from a single-ended power
supply.

The amplifiers include internal DC bias and feedback
to provide temperature-stabilized operation. They may
be used in a wide variety of AC applications in which
operational amplifiers have previously been used.

ABSOLUTE-MAXIMUM RATINGS at Tp = 25°C:

DISSIPATION:
AtTA=55°C .. ..oviunnnnn..
Above TA =55°C. .o vt viniininnennnnns

TEMPERATURE RANGE:
LOperating + oo v iiieiee et eteee e nn

Derate linearly at 7.7 mW/°C

For Low-Noise and
General AC Applications
In Industrial Service

Fach high gain amplificr has a high impedance non-
inverting input, and a lower impedance inverting input
for the application of feedback. Two power-supply
terminals and two ground terminals are provided to re-

duce internal and external coupling between amplifiers.

The CA3048 is supplied in a l6-lead dual-in-line
plastic package.

.......... . 750 mW

ceteee e 240°C to 485°C
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Fig.1 - Block diagram for CA3048.

FEATURES

® Four AC amplifiers on o common substrate
® Independently accessible inputs and outputs
© Operates from single-ended supply
EACH AMPLIFIER
igure ot 1kHz

2dB typ.
53 dB min.

® Noi

© High voltage gain....

Lt "0 150°C © High input resistance ........cccceevviennnnnes 90 ki typ.
Stora;e. reree eesenen. 65Cto 4150 © Undistorted output voltage..........ocueene. 2V ms min.
LEAD TEMPERATURE (During Soldering) © Output Imped 1k( typ.
At distance 1/16 % 1/32 inch (1.59 £0.79mm) o ® Open-loop bandwidth ......c.vveneiiniiienns 300 kHz typ.
from case for 10 seconds Max. ... ... .iiiiiieiiiaerianaaaaaa... 1265°C
POWER SUPPLY VOLTAGE . . .+ o\ e etetatetetateieannans +6V APPLICATIONS
AC INPUT VOLTAGE . . .. 0.5 V rms © Multi-channel or cascade

® Low.level preamplifiers
MAXIMUM YOLTAGE RATINGS
The following chart gives the range of voltages which can be applied to the terminals
listed vertically with respect to the inals listed hori ally. For ple, the
voltage range between vertical terminal 2 and horizontal terminal 4 is +2t0-3.6 volts.

o Equalizers

® Linear signal mixers

® Tone generators.
® Multivibrators

TERM ® AC integrators
InAL 1 2 3 4 |5 6 7 8 9 | W[ |12 {13 M4]15]16
o.
1 *‘1,5 * . . * . * . - . . . - _l;s .
+2 +2 +16 | +2 +16 0
2 Copeas| O p |t |Ae |8 | o |-a6] " |0 |-
3 "g * * * . . » » . . . . .
4 436 ( . . . . * . . » . . oa
an 00" 0.05uF
5 o | . |2 |2 O T SN IS I B IPST- WA
-16 -3.6 | -3.6 -16 0 -3.6 0 0 n m m
6 * » . . . . _ge o | .
7 :g * N » * * * « | .
8 . N » - . . . .
9 :«'5‘ . . . N . .
bl o
10 . . . . . . osmr
n - . N . .
12 0 . . .
-16 9X5-15473
13 +5 |, .  CONNECT TO APPROPRIATE TERAINAL TO READ YOLTAGE
-5
14 . . Fig.2 - Test circuit for measurement of collector
supply voltage and currents.
+16
15 0
16

* Voltages are not nommally applied between these terminals.
Voltages appearing between these terminals will be safe if the
specified limits between all other terminals are not exceeded.
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CA3048
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Fig.3 - Schematic diagram for CA3048. 3
3
]
ELECTRICAL CHARACTERISTICS at TA = 25°C 5
2
TYPICAL
TEST
CIR- LIMITS CHARAC- 50 o 50 100 150
CHARACTERISTICS | SYMBOLS | - TEST CONDITIONS CA3048 UNITS | TERISTICS AMBIENT TEMPERATURE (1o)—°C .
cuIT CURVES 92¢s-15438
T l v I X e Fig.5 - Typical DC supply current vs ambient
. . . . . p
STATIC
Current drain per amplifier pair | 112 or I1s Ve = +12v 2 9.5 13.5 17.5 mA 4,5
DC Volta, V1, Vs, =
at Qutput Teminals Vii, Vie Vee = 12y 2 6.1 6.9 8.1 v .
C Voitage V3, Vi, =
at Feedback Terminals V10, V14 vee = 12V 4 L7 2.0 2.3 v -
1000 2
DE(Y:;:A? ‘?erminals 33: \‘5%’3 vee = +i2v 2 2.2 2.5 2.8 v - L :: TOUTRUTT___TO YTV #4900 Or SQuvALENT
et N ™ . INPUT™®.
DYNAMIC (Characteristics given are for each amplifier with no AC feedback) N it
o 1 0.05uF
- - GEN, S %
Open-Loop Gain AgL 6 53 58 dB 7,8 J”‘: VBYPASS”
w —J :;",n‘m
. IVALENT
Output Voltage Swing Vp(rms) 6 2.0 2.4 - v - rI-l ,-L‘
: Al = [ {31 B1 (] 51 [ 5] [
Open-Loop -3dB Bandwidth BW EIN =20V 6 250 300, - kHz 9
Total Harmonic Distortion THD VC%;Ufrlzzvz;J TikHz g - 065 | - % 10
P
Terminals 3, 7, 10 . )
Input Resistance RIN and 14 are by-' - - 90 - kQ - feur
passed to ground
f=1kHz
Input Capacitance CIN f=1MHz - - 9 - pF -
. Terminals 3, 7, 10
Output Resistance RouT and 14 are by- - - 1 - 19} -
passed to ground
Qutput Capacitance CouT f = 1MHz - - 18 - pF - <
Feedback Capacitance P>
(Output to non- Crg Vcc, - - <0.1 - oF - o ol 5%
inverting Input) = 92c5-15472
VEE S0k :
-Band OQutpl =
Rroolgg 3?““&: put EN cauive -'«)aa 11 - 0.3 1 my - *Sig_Gen should be a low distortion type (0.2% THD or less)
R eiaw = 50kHz HP206A or equivalent.
® Adjustment of Eg to 2 volts will make Es =2mV.
Output Nolse Voltage
"v‘; & EN(WT) 12 - 0.5 2.2 mv - Test Circuit shows Amplifier #1 under lest, to test Amplifiers 2, 3,
0Rz - - 10 = ) or 4 Connect terminals as shown in Table.
100 Hz = - 5.8 - dB TERMINALS
N AMPLIFI
Noise Figute (Re = F Q f= 1kHz - - 2 - dB - LIFIER OUTPUT | INPUT | BYPASS
s = 5 k
10kHz - - 1.1 - dB 1 1 4 3
100kHz - - 0.6 - dB 2 6 8 7
. . 3 11 9 10
Inter-Amplifier Audio - <. - -
Separation ‘‘Cross Talk’" 13 45 L 4 16 13 14
ln(tx:‘-fv:mpLilfii'eire'coa&;zi(ta‘gce c _ - <0.02 - oF - Fig.6 - Test circuit for measurement of distortion, open-
any other amplifier_input) : loop gain and bandwidth characteristics.
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DC SUPPLY VOLTS (Vc)
92c513461

Fig.7 - Typical amplifier gain vs DC supply voltage.

COLLECTOR SUPPLY VOLTS s +12
AMS OUTPUT VOLTS (Eo) +2

& 4| OPERATING FREQUENCY (s IxH:
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H 1
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2 sesss

5 +

2 T s

o wn T anua s
of T T
25 o
AMBIENT TEMPERATURE (Tal-*C
: 92CS - 15462
Fig.10 - Typical total harmonic distortion
vs ambient temperature.
vrvm® vrvm®

SIGNAL GENERATOR
HPE30 OR
EQUIVALENT

92¢s15471

* V.T.V.M. - Hewlett-Packard Model 400D or equivalent.

Procedure:

1. Adjust Signal Generator for 0 dB output at reference terminal.

2. Read voltage at other output terminals (Figure shows terminal #1
used as reference).

Fig.13 - Test circuit for measurement of inter-amplifier

audio separation “‘cross talk'’ characteristic.

HH SIGNAL VOLTAGE (E,y)* ImV RMS COLLECTOR SUPPLY VOLTS (VeQ) » + 12
OPERATING (e | kHz RS INPUT SIGNAL MILLIVOLTS (Eqy) = |
60 | AMBIENT T (Tahe25° = PERATING FREQUENCY (1) = 1kHy
A JLopeRaTING ¢ (0L
L
2 =
< T
3 3
2 40 g
= z
5 2
& 3
= 7 b
f g
N i
S 20 &
& 5
8
13 0

- ] £ 0 5w

AMBIENT TEMPERATURE (Ty) - °C RO

Fig.8 - Typical open-loop gain vs ambient temperature.

O5uF
ok O3 eyt 10 vIvM
oL 2K WP 4000
10, OR
v EQUIVALENT
60
L ) 005uF
= g .
s arqa
3

5
5
[}
=)
(=]

icut

Ly

=]
]
&

00s
Wf

a7 005
:[ “
“tvee L

* RESISTORS ARE METALFILM TYPE, 1%

92s-13463

To test Amplifiers 1, 2, 3, or 4, connect terminals as shown in
Table.

TERMINALS
AMPLIFIER [~5GTPUT [ INPUT | BYPASS
T 1 2 3
2 6 8 7
3 n 9 10
4 16 13 1

Fig.1] - Test circuit for measurement of broadband
noise characteristic.

COLLECTOR SUPPLY VOLTS (Veg) » + 12 | ] ! , [ | | | | I
OPERATING FREQUENCY (1) » 1 ks 00suF
ABIENT TENPERATURE (T4) » 25°C &
T
60
- .y siona | %
M N GEN = vF  nPTYPE
z % o 1kHz 00
s N R (OR EQUIV.)|
z \ FB
H) = =
§ \\ | i
n
N
|
J \
» ] I 1N
[ | } ~
10
X 00 1000 10,000 100,000
RESISTANCE IN FEEDBACK CIRCUIT (Reg) - OHNS
s2cs-13469
Fig.14 - Typical amplifier gain vs feedback

CA3048

COLLECTOR SUPPLY VOLTS (Veg) » + 12 ‘
AMBIENT TEMPERATURE (Ty) = 25°C :
0 -+
a &
£
z
K
3
s © I \
g
3
&
& ¥ H TTH
0
0
100 1000 10,000 100,000
FREQUENCY (0 - kHx
s2cs 13068

Fig.9 - Typical open-loop gain vs frequency.

Le

92513466

® L] -2.5 millihenry inductor, dc resistance 0.3 ohms or less.

* Resistors metal film type, 1%. To test amplifiers, connect
terminals as shown in Table.

- TERMINALS
AMPLIFIER | GuTPuT | inPUT | BYPASS
1 1 4 3
2 6 8 7
3 1n 9 10
4 16 13 14

Fig.12 - Test circuit for measurement of ‘‘weighted"’
output noise voltage characteristic.

OPERATING CONSIDERATIONS

Economical Gain Control

The CA3048 is designed to permit flexibility in the
methods by which amplifier gain can be controlled.
Fig.14 shows a curve of the gain of an amplifier when
the internal resistive feedback of the device is used in
conjunction with an external resistor. Although meas-
ured gain of various amplifiers will not be uniform,
because of tolerances of internal resistances, this
method is very economical and easy to apply.

Stability

The CA3048, as in other devices having high gain-band-
width product, requires some attention to circuit layout,
design, and construction to achieve stability.

Should the CA3048 be left unterminated, socket capaci-
tance alone will provide sufficient feedback to cause
high frequency oscillations; therefore, all test circuits

in this data bulletin include loading networks that pro-
vide stability under all conditions.
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CA3049T, CA3102E

DUAL HIGH-FREQUENCY
DIFFERENTIAL AMPLIFIERS Vi o

) ) i ® VHF mixers
For Low-Power Applications at Frequencies

® Multifunction combinations — RF/Mixer/Oscillator; % o
up to 500 MHz Converter/IF
® |F amplifiers (differential and/or cascode)
Features: ® Product detectors ® 3
® Power Gain 23 dB (typ.) at 200 MHz ® Doubly balanced s and demodul 4 —
© Noise Figure 4.6 dB (typ.) at 200 MHz o Balanced quadrature detectors AND CASE
® Twodi i ifiers on a © Cascade limiters 920515248
© Independently accessible inputs and outputs ® Synchronous detectors .
® Full military-temperature-range capability- (~55°C to + 125°C) ¢ Bajanced mixers Schematic Dizgram for CAS049T
for the CA3102E and for the CA3049T o Synthesizers
® The CA3049 is available in a sealed-junction ® Balanced (push-pull) cascode amplifiers
Beam-Lead version (CA3049L). For further ® Sense amplifiers

information see File No. 515, “’Beam-Lead

Devices for Hybrid Circuit Applications” MAXIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES,

AT T, =25°C

RCA-CA3049T and CA3102E consist of two independent Power Dissipation, P: CA3049T CA3102E
differential amplifiers with associated constant-current tran-
sistors on a common monolithic substrate. The six transistors
which comprise the amplifiers are general-purpose devices

: SUBSTRATE
Any one transistor ...

Total package . .

o ; s2¢5-20628
which exhibit low I/f noise and a value of fT in excess of 1 For Tp > 557C Derate at: 5 6.67 mW/°_C
GHz. These features make the CA3049T and CA3102E use- Temperature Range: . for CAZ102E
ful from dc to 500 MHz. Bias and load resistors have been Operating. . —55to+ 125|-55to + 125 °C Schematic Diagram for
omitted to provide maximum application flexibility. Storage —65to + 150165 to + 150 °C
The monolithic construction of the CA3049T and CA3102E Lead Temperature (During Soldering):
provides close electrical and thermal matching of the ampli- At distance 1/16 + 1/32 inch (1.59 £ 0.79mm) o Typical Characteristics for CA3049T and CA3102E
fiers. This feature makes these devices particularly useful in from case for 10 seconds max. ................. +265°C
dual-channel applications where matched performance of the 3 5 ) ;
two channels is required. The following ratings apply for each transistor in the devices o9 T T .
H AMBIENT TEMPERATURE (Ta)*25°C
" S
The CA3102E is like the CA3049T except that it has a Collector-to-Emitter Voltage, Vg -+ .-- 15 v o|E
separate substrate connection for greater design flexibility. Collector-to-Base Voltage, Vg -« -« - -+ - - .2 v §
The CA3049T is supplied in the 12-lead TO-6 package; the Collector-to-Substrate Voltage, Vejo* ... . - 20 v E
CA3102E, in the 14-lead plastic dual-in-line package. Emitter-to-Base Voltage, Vggg . ......... 5 v '5; o /
Collector Current,Ig ....... e 50 mA § I~ |
e I
*The collector of sach wransistor of the CAJ049T and CA3102E Is |2
isolated from the substrate by sn Integral diode. The substrate (2 02
(terminsl 9) must be connected to the most negative point in the o1 I
external circult to maintaln isolation between transistors and to EMITTER CURRENT (I3,Ig)-mA
Veien provide for normal transistor action. secs-20796
- Fig. 4—Input offset voltage vs. emitter current.
o] L
Vi
104)
[aun]
V-(-6v)
92CS-20795 ‘i 10 N
L <X
Fig.1—Static characteristics test circuit for CA3102E. 2 ;@“‘
5 <
H
3 &
g &
o
5
g0
0.8
N
NOTES:
1 NUMBERS IN PARENTHESES REFER TO OTHER
HALF OF THE CA3049T OR CA3IC2E
2.BRACKETED NUMBERS REFER TO CA3I02E ; UNBRACKETED
NUMBERS REFER TOCA3049T ;
' 92CS-20793
ouf
Lq. Ly — Approx. 1/2 Turn #18 Tinned Copper Wire, 5/8” Dia. oo 04 o808, 20 40 8080,
Cy. Co — 15 pF Variable Capacitors (Hammarlund, MAC-15; or EMITTER CURRENT(13,Ig)—ma 9265-20797
Equivals
-6V quivalent) . . Fig. 5—Input bias current vs. emitter current.
92C5-20794 All Capacitors in uF Unless Otherwise Indicated

Figg 2-AGC range and voltage gain test circuit for CA3102E. Al Resistors in Ohms Unless Otherwise Indicated

Fig.3-200 MHz cascode power gain and noise figure test circuit.
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ELECTRICAL CHARACTERISTICS at Tp = 26°C

CA3049T, CA3102E

>
TYPICAL 1
! TEST CHARAC. ]
CIR- CAJ049T LIMITS TERISTICS 2,
CHARACTERISTICS SYMBOLS TEST CONDITIONS cuIT CURVES Q
2
FIG. | MIN. TYP. MAX. UNITS FIG. 5 3= 40°C
T —
g AMBIENT TEWP ﬂL‘(J‘_—‘r |
STATIC CHARACTERISTICS « — =]
& - - —
For Each Differantial Ampliifier R I B S e oy e WP
Input Offset Voltage Vio 1 0.26 mV e —
Input Offset Current o I3=1g=2mA 1 0.3 = BA e
Input Bias Current s 7 135 33 WA 5 g
Temparaturs Cosfficient Mag- | 1AV gl ) . ° 03
nitude of Input-Offset Voltage| AT ! : wre 4 o ) ©
For Each Transistor COLLECTOR CLRRENT (I¢)-mA
¢
AR T D o e A
-~ Fig. 6-Base-to-emitter voltage vs. collector current.
Temperature Coetficient of BE Vee = 6V, Ig = 1 mA = | s RN o
Base-to-Emitter Voltage at CE -c - :
Collector-Cutoff Current cpo Vcp - 10V, Ig = 0 = 0.0013 100 nA 7
Collector-to-Emitter N N ,
reckdawn Voltage V(BRICEO | Ic = 1 mA.1g = 0 15 24 v
Collector-to-Base B - .
Breskdown Voltage VisRicBo | 'c= 10 kA 1 = 0 e 80 v
Collector-to-Substrate N N _ . v <
Breakdown Voltage ViBRICIO | 'c=10KA, 1g = 0. 1g = 0 20 60 ]
Emitter-to-Base Breakdown . °
voltae V(8RIEBO | IE = 10 KA, Ic = 0 B 7 . v g &
DYNAMIC e &
CHARACTERISTICS H &
1/f Noisa Figure (For NE =100 KHy, Rg = 500 { 1.5 . a8 12 H S
Single Transistor) Ig=1mA 3 S
Gain-Bandwidth Product
[ - lc=5mA 1.35 GH 1 &
(For Single Transistor) T Vee=6V.lc=5m 2 £ K /4
- N g 0.28 B oF £ S
Collector-Base Capacitance cce ic=0 veg=5sv| .. o028 o 8 3 8
Collector-Substrate Capacitance | Ce/ Tc-0 Ve = 5V 1.65 oF ) I3 Ill
For Each Differential g
Amplitier El
Common-Mode Rejection Ratio] CMR i3-=1g=2mA 100 aB 3 3 7/
AGC Range, One Stage AGC 2 75 a8 o1 /4
Volitsge Gain, Single-Ended N Bias Voltage = 2 22 a8
Output f= 10MHz »
Insertion Power Gain Gy, T=200MHz | Cascode | 3 23 a8 7
Noise Figure NF Vee=12v  [Caxods | 3 a6 a8 ool
For Cascose [ 0] - 15+245 14,16, 18 <100 -75 -50 -25 25 50 75 100
i Y ho -
Input Admittance " I13=1g=2mA | Dift.Amp. - |o878+j1.3 m 15,17, 19 AMBIENT TEMPERATURE (T2)-"C  92cs-20m9
Fig. 7—Coll ff current vs.
Caxcode | - 0-jo0.008
Reversa Transfer Admittance | Y12 Configuration mmho
132 1g = 4mA [l Amp. 0-70.013
each -
Forward Transfer Admittance | Y2 (c:"mm Cascode -~ |17.9-j30.7 mmho | 26, 28, 30
Ic = 2mA) Ditt. Amp.| -105+j13 27, 29, 31
Cascode -0.503-j 15 20, 22, 24
i Y mmho
Output Admittance 22 Ot Amp. | 0.07V+] o_El 21,23,25
*Terminals 1 & 14,0r 7 & 8. (CA3102€) 1 & 12 0r 6 & 7 (CA3049T) "
**Terminals 13 & 4,0r 6 & 11. (CA3102E) 10& 11 or 4 & 5 (CA3049T) AMBIENT TEMPERATURE (Ty) « 23°C
POSITIVE DC SUPPLY VOLTAGE (V*)* +6V.
NEGATIVE DC SUPPLY VOLTAGE (V-)s~6V AMBIENT TEMPERATURE (Ty) =25°C
FREQUENCY (f)IkHz
AMBIENT TEMPERATURE (Tp 1+25°C 40| 3 N
@ | N
T » L
ks s
2 20 z
H
i :
w
8
h g o g
S 5 - g
H 3
S
5
g
%
° o
00l 2 4 ) 2 4 68000
FREQUENCY ()~ MHz secs-20002
DC BIAS VOLTAGE ON TERMINALS 2 AND 10—V 92C3-2000 Fig. 10~Volitage gain vs. frequency.
Fig 9—Voltage gein vs. dc bias voltage.
DC BIAS VOLTAGE (Vg)—V 9205-20000
Fig 8~Capacitance vs. dc bias voltage. ——— T nye
25e o
AMBIENT TEMPERATURE (Ta)s 25°C SMSIENT Tfl"’:z“"”“”" 27 |.\o“/
RsouRce * 5000 SOURCE S
AMBIENT TEMPERATLRE (T) =25°C - o5
s y
. &
03
3 2 e $ / e
ch by -
N § H S
w w
15 =
§ E F 1
14| \:‘ e
z w
E 13 3 ] 2 .
o : e g 4
LA ot
Y / | ©)
L
3 - L —~Tio0kHz
\\ e
T~ ———
9 ool 4 o1 Ol
oor 2 4 & 8ol 2 4 &8l 2 4 COLLECTOR CURRENT (Ig)-mA 52¢5;20808
COLLECTOR CURRENT (Ic)-mA 92Cs- 20003 COLLECTOR CURRENT (I)-mA 92C5-20804
Fig. 11—Gain-bandwidth product vs. collector current, Fig. 12—1/f noise figure vs. collector current. Fig. 13—1/f noise figure vs. collector current.




CA3049T, CA3102E

ELECTRICAL CHARACTERISTICS at T = 25°C

CASCODE  AMPLIFIER
COLLECTOR SUPPLY VOLTS (veo)e o2
TTER PERES (I3:1g)s 2
TEST ymeaL N AMBIENT TEW (131 +%250¢ ]
CIR- CA3102E LIMITS remencs H H
CHARACTERISTICS SYMBOLS TEST CONDITIONS cuIT CURVES 3 3
. 3 H
Fi. (MmN ] tve. max Jumnits [ FiG. ) ]
~ LS| -
STATIC CHARACTERISTICS 5 H £
For Esch Differentisl Amplifier w B w
Input Offset Voltage Vio 1 0.25 5 mV -4 % . \‘ 2
Input Offsat Current o 3= lg= 2 mA 1 03 3 | WA g \ g
input Blas Current 7 1 135 33 | HA B 2 8
Temperature Cosfficlent Mag | 1AV 10! , o 8 2
1 11 uvs°c a s
nitude of Input-Offset Voitage| AT v O 5
For Esch Transistor 2 o
DC Forward Base-to- VeeE=6V H by 2
Emitter Voltage Vee Ic= 1 mA 674 774 874 | mv .6 o - R
Tempersturs Coefficient of Avge _ . ° 0 2
Base-to-Emitter Voltage at Veg=68V.ic=1mA 09 i ° FREQUENCY ('«D) — Mz =
Collector-Cutoff Current Tcao Ve - 10V, 1g- 0 0.0013 700 | nA 7 s2s5-39%2
Collector-to-Emitter - - - Fig. 14—Input admittance (Y y 1) vs. frequency.
Breskdown Voltage V(BRICEO [ '!c=1mA,1g=0 15 24 v ig. pUt 2 (Yy4) vs. frequency.
Collector-to-Base . -
eskdomn vorage V(BRICBO | Ic = 10 KA, Ig =0 20 60 v
Collector-to-Substrate N N _ -
reskaewn Voltags V(gRICIO | Ic = 10KA, 1g=0.1g= 0 20 60 v
Emitter-to-Base Breakdown - DIFFERENTIAL  AMPLIFIER
Voltage VigriEso | le = 10uA, Ic = 0 s 7 v GOLLECTOR, SUPPLY VOLTS (Ve ) = 012
DYNAMIC Ty i amres (L3 lo)od
CHARACTERISTICS - URE (Tp) = 25°C
1/1 Noise Figure (For =100 KH3. Rg = 500 15 a8
Single Trantistor) NF Ig=1mA 2 5
Gain-Bandwidth Product B N e = 1
(For Single Transistor) T Vee T8 V.lc=5mA 3 GHz n g
- 028 z
Cotlector-Base Capacitance cce =0 Ve =SV .. 2 oF 8 gz
015 oF gz
Collector Substrate Capacitance | Cei C=0 Vi - 5V 165 oF s 2y 7
For Each Differential 3 H
Amplifier - K 2
Common-Mode Rejection Ratio| CMA ig=lg=2mA - - 100 dB 298
nge, One Stage AGC -6V 2 75 dB| - z §
Voltage Gain, Single-Ended A as Voltage = -4.2V 2 8 22 a8 5 10 ,
Output »e
Insorzion Power Gain G, Cascode | 3 23 dB o
Noise Figure NE Veg =12V [Cascode | 3 a6 a8 = o
For Cascode [ 0/ = 15+ 2.45 14,16, 18 0 0% 0*
Input Admittance Y11 ' - mmho FREQUENCY (1) — MHz
I3=1lg=2mA | Ditft.Amp. 0878+ 1.3 15,17, 19 o255 3935
For Ditt o 16— .
Amplitier Cascode 0-j0.008 Fig. 15—Input admittance (Y ;4 vs. frequency.
Reverse Transter Admittance Y12 Configuration mmho
13= g = 4mA [DWf Amp. 0-70013
each o
Forward Transfer Admittance | Y31 (c..,f.m,, Cascode 17.9-i307 mmho | 26, 28,30
Ic = 2mA) Diff. Amp.| - -105+j13 27,29, 31
Cascode -0.503 - 15 20, 22, 24 CASCODE AMPLIFIER T
Y h . g T
Output Admittance 22 e e es L T EWTTER MLLAWPERES (13+igie2 || T t
Ul OPERAT ()2 200 MHz et
AMBIENT TEMPERATURE (Tp) 25°C [oo 1
*Terminals 1 & 14,0r 7 & 8. (CA3102E) 1 & 12 0r 6 & 7 (CA3049T) ” e RY
++Terminals 13 & 4, or 6 & 11. (CA3102E) 10 & 11 0r 4 & 5 (CA3049T) o
T
HN}5 seebasetes 1

PDIFFERENTIAL AMPLIFIER

o

EMITTER MILLIAMPERS (I3:19)14

JOPERATING

QL Y (f)= 200 MH;
AMBIENT TEMPERATURE (Ta) * 25°C/

T

- T

~

T
1
T 1
T
1

INPUT CONDUCTANCE (g)
OR SUSCEPTANCE (by)- MILLIMOS
»

HH

t

s

1T
T

o

o [

20

30

a0

COLLECTOR SUPPLY VOLTAGE (vcc)-V

9255- 3036

Fig. 17—Input admittance (Y ;) vs. collector supply voltage.

122

INPUT CONDUCTANCE (g}
OR SUSCEPTANCE (b11) = MILLIMHOS

10 20 30 40
COLLECTOR SUPPLY VOLTAGE (Vgc)-V 9255-39%

Fig. 16~Input admittance (Y 4} vs. collector supply voltage.

INPUT CONDUCTANCE (gy;)
OR SUSCEPTANCE (by) MILLIMHOS

CASCODE AMPLIFIER

COLLECTOR SUPPLY VOLTS(Vgc)= +12

()= 200 MHz

AMBIENT TEMPERATURE (Tp) =257

T T

Jess!

u

~

OIFFERENTIAL AMPLIFIER T T

COLLECTOR SUPPLY VOLTS (Vee) = L

(1) = 200 MHz e

(Ta)=25°C
T

AMBIENT

ann

1T
1

T

WPUT CONDUCTANCE ()

EMITTER CURRENT ([3,1g)-mA

9255-3934

Fig. 18—Input admittance (Y 54) vs. emitter current.

o 5 L 15 20

EMITTER CURRENT (I3, Ig)-mA
9255-3937

Fig. 19—Input admittance (Y y4) vs. emitter current.




CA3049T, CA3102E

Typical Output Admittance Characteristics for CA3049T and CA3102E

LIFIE DIFFERENTIAL AUPLIFER Wl g e CASCODE AMPLIFIER
COLLECTOR SUPPLY VOLTS (vgo)e e cg) s o
: EMITTER MILLIAMPERES (I 3+ To)® EMITTER MILLIAMPERES i EMITTER ""-LMRES”S ‘9’ 2
3 AMBIENT TEMPERATURE (T4 )+ zvc AMBIENT TEMPERATURE ('r 25 0 OPERATING 0 MHz
s . AMBIENT YEMPERAYURE (m-zs'c
B} &8 S ? -
EEE 3 L
g Bn 83 2 W}
gL 922 <3 g3
£ gl i
52 v 24 N
H 22 =28 gz
g 52 w
3z 2 g gy
S3F 3w 3z
2 28 e
22 8
58 -3 83 - %
28 ] 24
ga - Al 34
37 _, 28 3a
53 5
3a
.5 .
- -2
£ 3 - [ 20 30
10 10 10 0? 0* COLLECTOR SUPPLY VOLTAGE (Vee)-V.
FREQUENCY (f) — MHz FREQUENCY (1) — MHz
9255-3944 s255-3947 9255-3045
Fig. 20-Output admittance (Y 55) vs. frequency. Fig. 21—-Output admittance (Y 35) vs. frequency. Fig. 22—Output admittance (Y ) vs. collector supply voltage.
HEHH CASCODE AMPLIFIER HEHTE DIFFERENTIAL AMPLIFIER +H T
T COLLECTOR SUPPLY VOLTS (vcc): +12 11 ' COLLECTOR SUPPLY VOLTS (vec ) = +12 :
I OPERATING FREQUENCY (1) + 200 MHz t 1 OPERATING FREQUENCY (f]* 200 MHz
X peas AMBIENT TEMPERATURE (Tj ) + 25°C 7 T w o | AMBIENT TEMPERATURE (T ) = 25°C +
v T - T 5¢
og frei S § = T
®E wF 33 T
N3 - R 8 1
eg 12 =2 -
w + s 3 W
81 o. 1 Zwn
N Durr:n:mm AMPLIFIER N 58 2 |
) EMITTER MILLIAMPERES (I3:Ig): 4 5 g2 L1 !
2 w OPERA’ING FREOUENCY (” =200 MHz 3% i g 3 { :
28 AMBIENT TEMPERATURE (Ta ) = 25°C ER 5z jna;
Ss S g ok =
55 o & 58 22
a 1] a9 53
Iy t Ea 3a |
3a 3a. it
; ;
T
[Snes sebge - f
o [ 30 Tezot o 0 I 20
COLLECTOR SUPPLY VOLTAGE (Vgc)-V EMITTER CURRENT (3. Ig)-=mA EMITTER CURRENT  (I3,Ig)—mA
o255-3948 9255-3946 9255-3949
Fig. 23~Output admittance (¥ 35) vs. collector supply voltage. Fig. 24~Output admittance (¥ pp) vs. emitter current. Fig. 25-Output admittance (Y 55) vs. emitter current.
Typical Forward Transfer Characteristics for CA3049T and CA3102E
CODE  ANPLIF) « DIFFERENTIAL  AMPLIFIER
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Fig. 26—~ Forward transfer admittance (¥ 24) vs. frequency. Fig. 27—Forward transfer admittance (Y 24) vs. frequency. Fig. 28—Forward transfer admittance (Y ;) vs. collector supply
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CA3050, CA3051
Dual Differential Amplifiers

TWO DARLINGTON- CONNECTED DIFFERENTIAL AMPLIFIERS WITH DIODE BIAS STRING
For Low-Power Applications at Frequencies from DC to 20 MHz

The CA3050 and CA3051 each consists of two differ-
ential lifiers with iated current tran-
sistors on a common substrate. Each amplifier is driven
by Darli d emitter foll inputs to pro-
vide. high input impedance, low bias current, and low
offset clrrent. A string of diodes is included to provide
temperature-compensated bias to the constant current

and a low imped bias point for the inputs
to the differential amplifiers when a single power supply
is used.

APPLICATIONS

@ Matched dual amplifiers

® Dual sense amplifiers

@ Dual Schmitt triggers

® Dual multivibrators

® Doubly bal dd and modul
© Bolanced quadroture detectors

@ Synthesizer mixers
® Product detectors

MAXIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES, AT T, = 25°C

02
2
03
' u(gsuasvnn: ué 9205 13420
Fig.1 - Schematic diagram.
FEATURES
® Input offset current 70 nA mox.
® Input bias current 500 nA mox.
® Input offset voltage . 5 mV max.
® Input impedance . ... .......... . 460 kQ typ.

CA3050 CA3051 The following ratings apply for each transistor in the device: ® Independently accessible inputs and outputs
Powir Dissipation, P: .
Any one transistor ... ... . 150 150 P Collector-to-Emitter Voltage, VCEO ........... 15 Vv
Total package +......... 900 750 my  Collectorto-Base Voltage, Vopg « oo vvovvv -t 20 v The CA3050 is supplied in the 14-lead dual-in-
For T, > 55°C, ‘Derste at . . 8 6.67 mw/°c  Collector-to-Substrate Voltage, Vgyg -« . ..o - - ver 200V line ceramic package and the CA3051 is supplied
Temperature Range: Emitter-to-Base Voltage, Vppq. ..o ... . peeeee SV in the 14-lead dual-in-line plastic package.
Operating . . . ... -55 to +125 oc  Collector Current, I. . .. . Ceteieseiieaaa.. 50 mA
Storage. . .. .. R . 65 to 4150 °c s The c(:l.locdlo: of each transistor of the CA3050 na CA30S1
. Lo s isolated from the substrate by an integral diode. The
LEAD TEMPERATURE (During Soldering) substrate (terminal 14) must be more negative than all col-
A distnce 1/16 £ 1732 inch (159 £ 0.19mmm) lectore. 1o aoiation. bomweon tiansistors “and 1o TYPICAL STATIC CHARACTERISTICS
from case for 10 seconds max. . .. ...... e $2659C provide for normal transistor action.
MAXIMUM YOLTAGE RATINGS
The following chart gives the range of voltages which can be applied to the terminals —
listed vertically with respect to the terminals listed h For le, the MAXIMUM 3| coLLECTOR SupPLY LTS vecle+e
voltage range between vertical terminal 2 and horizontal terminal 3 is +5 to —2 volts. CURRENT RATINGS '
1. 2
TERM- ) TERM- 5
waL | 12| 3fals 6 7 s |9 0| w| 23] 18| finae |y | tour 2
No. No. mA mA g /
I~
HEEEEEE RO ) s | oa § s N d
% +1 I
2 o] . . . . | . . . |
s " 2 50 | s0 £
e
3 of o . . o | . . . | ‘::: 3 50 1 ; .
+14 +4
4 . . . o | 25 | 25 o | *2‘0. 4 50 1
Note 3 | Note 4 . 10 hoo
QUIESCENT BIAS MILLIAMPERES (I;)
s +25 | 425 410 | +1 16 925-15413
N.t::e 1 N:t‘n 10 {20 : * T A s 5 01 Fig.2(a) - Typical input offset voltage vs
quiescent bias current.
+14
6 . 25 |+ . . « | +20 6 50 1
Note 2 1
+14
7 25 | . . o | +20 7 50 1
Note 2 K} COLLECTOR SUPPLY VOLTS fVgcl=+6
HHHH
+ ~ HHHH
8 0| ° . LN R B 8 5 | oa 3 HHH
5
9 +20 | +20 D +20 o
o A A 9 50 1 2
. : H
+: )
10 a0 [38 | e 1 5 | o1 H
10 {note 3 A j
v
425 s
n qa fe | VI8 " 5 | o1 5
) Note 4 1 H
12 20 12 50 1
-1 o
P " 35 0 25 o0 25 3% 75 100 128
5 13 5 0.1 - AMBIENT TEMPERATURE (TAl—°C
N 92CS-15414
Ret. Fig.2(b) - Typical input offset voltage vs
14 Sub- 14 100 5 ’
strate ambient temperature.

NOTE 1: This rating is important only when terminal 5 is more
positive than terminal 8.

NOTE 2: This rating is important only when terminal 8 is more
positive than terminal 5.

NOTE 3: This rating is important only when terminal 10 is more
positive than terminal 11,
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NOTE 4: This rating is important only when terminal 11 is more

positive than terminal 10.

*Voltages are not normally applied betweun these terminals. Voltages appearing
between these terminals will be safe if the specified limits between all other
terminals are not exceeded.




ELECTRICAL CHARACTERISTICS ot Ty = 25°C

CA3050, CA3051

60[AMBIENT TEMPERATURE (Ta)»25°C

°
st TYPICAL g
. CHARAC- o
CIR LIMITS TERISTICS Yool
CHARACTERISTICS SYMBOLS | TEST CONDITIONS |CUIT CA3050/CA3051 UNITS CURVES '«;‘
3
Fig. | MN. | Ty | max. FIG. 50
STATIC 5
Amplifier Characteristics 8
Input Offset Voltage Vio - -l 5] av 2 g
Input Offset Current o - - 7 70 nA 3a,b ’,—r/l
-
Input Bias Current ip - - 200 | 500 nA 4a,b oc ) | i 100
Quiescent Operating Current Ratio (I4+112) - |09 ro| 3] - 5ab QUIESCENT BIAS MILLIAMPERES (T3) sacsaseis
o veg=+6V,13=2mA
(Ig+l7) Fig.3(a) - Typical input offset current vs
—l3 quiescent bias current.
Ig=50:A| - - 1 0.645 | 0.700
: ImA| - - |0 0.800
DC Forward Base-to-Emitter Voltage VBg Veg=3V aml| - B 0;263 D,gg 0 v 6 COLLECTOR SUPPLY VOLTS (Veg)e+6
om - | - |o0805] 00 s
e}
Temperature Coefficient of Base-to- Avge o g
Eniter Voltage — | Vee=3Viig=lma | - | - 9| - favoc| 7 g
Transistor Characteristics §.M
Collector-Cutoff Current Icgo | Veg=10V,1g=0 - - | 0.002f 100 | nA 8 2
Collector-to-Emitter Breakdown Voltage | Vipricep | Ic = 1mA, Ig= 0 - 15 1 4] - v - 4 e
Collector-to-Base Breakdown Voltage ViBricBo | lg=104A, 1g=0 - 20 | & - v - g fidsas i X o
Collector-to-Substrate Breakdown Voltage | VigRicio | Ig = 10,4, 1g) = 0 HEIEIEEN - 2 ot ST e £
Emitter-to-Base Breakdown Voltage ViBRIEBO | g = 10,4, Ip = 0 - 5 7 - v - = 3 s =
DYNAMIC e -AflzIENYOTEHP::AVUREO(Y i—7’5c o
Transistor Characteristics ” s2cs-sar
Emitter-to-Base Capacitance Cep Veg=3V,1g=0 - - 078 - oF 9 Fig.3(b) - Typical input offset current vs
Collector-to-Base Capacitance Cog | Veg=3V.ig=0 - - | oar| - PF 9 ambient temperature.
Collector-to-Substrate Capacitance Cop | Ves =3V,ig=0 - - | 192) - pF 9
Amplifier Characteristics
M y 10 '
B Pt it [vee-sviig-am | - | - e - fwe [ w0 S ST e
Forward Transadmittance Veg=10V,13=2mA| 1 7 q 1 ho 1 f
(Hith single-ended input and output) bz | 7% e " £
Bandwidth at -3 dB Point BW Veg=10V,13=2mA| 11 - 4.3 - MHz 1 §
Input Impedance z Veg=10Vilg=2mAl 1o | _ [ 40| - | 1o 12 :
f=1KHz g
Output Impedance Zy I3 = 2mA, f=1KHz 13 - 170 - KQ 13 Z o
Common-Mode Rejection Ratio CMR I3 = 2mA, f=1KHz - - 6 [ - dB - g
3
AGC Ra AGC | l3=ZmAf=1KHz § gy f - @ -
e erminal No.3 Grounded ® .
1 0 100 000
INPUT BIAS NANOAMPERES (I}
92¢s-isar
Fig.4(a) - Typical quiescent bias current vs
input bias current.
COLLECTOR SUPPLY VOLTS (Vccl++6 = | "2|AMBIENT TEMPERATURE (Ta)+25°C asuna: O
QUIESCENT BIAS CURRENT RANGE— OIS I3<10ma 5[ [COLLECTOR SUPPLY VOLTS (Vec)++6 }" H T
£ catiy ° e
g g EI a swuy sausssas
: 1 35k e
g L — 2z - THEAT T
H e £ 3, } 1‘ N
g P £dE Zaljais]isst sasnassaa vass:
§ £ MM IAS MILLIAMPERES (I3)+10°
g o. g 888! pos ppsey
H e i Hofes T
E B %0 75 0 B go.w osfft EsssSssstatessa 75” c'u 5
=75 -5 -25 25 50 K Ir
AMBIENT TEMPERATURE (T —"C 92¢5 13413 QUIESCENT suls MILLIAMPERES I{I;) sm_.,,,.lo AMBIENT TEMPERATURE (Tp)—*C 2cs-15022
szcs-136,

Fig.4(b) - Typical normalized input bias current vs
ambient temperature.

Fig.5(a) - Typical quiescent operating current
ratio vs quiescent bias current.

Fig.5(b) - Typical quiescent operating current
ratio vs ambient temperature.
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CA3050, CA3051

C.50] COLLECTOR -TO-EMITTER VOLTS (Vegl 3 COLLECTOR-TO-EMITTER VOLTS (Vee) «+3[1T 102 e[ EMITTER CURRENT (T
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Fig.6 - Typical static base-to-emitter voltage Fig.7 - Typical base-t voltage ch istic
characteristic vs emitter current for all tran- vs ambient temperature for each transistor. K
. . i{
sistors and forward diode voltage drops. 25 50 75 100 28
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92CS-16195
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Fig.9 - Typical capaci

for each 3
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8
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2
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Fig.11(b) - Typical differential amplifier forward trans-
dmi with single-ended output vs fi

Vee:1ov

VEE —ADJUST FOR T3:2mA

(30K IIOKlz—'z
oty T
T (30K +10K)-10K

92¢5-15426

Fig.13(a) - Test circuit for output impedance.
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COLLECTOR-T0-EMITTER VOLTS (Vcgl*+5
AMBIENT TEMPERATURE (Ta)+25°C

Fig.8 - Typical collector-to-base cutoff current vs
ambient temperature for each transistor.
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Fig.10 - Typical gain-bandwidth product (fT) for position 2 for other differential oacs-15e2e

each transistor vs emitter current.
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Fig.12(a) - Test circuit for input impedance.
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Fig.13(b) - Typical output impedance vs frequency
with input short-circuited.

amplifier. Veerlov
Fig.11(a) - Test circuit for forward transadmittance,
-3 dB bandwidth, and AGC range.
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Fig.12(b) - Typical input impedance vs frequency
with output short-circuited.




CA3058, CA3059, CA3079
Zero-Voltage Switches _ (?

For 50/60 and 400 Hz Thyristor Control
Applications

The RCA-CA3058, CA3059, and CA3079
zero-voltage switches are monolithic silicon a
integrated circuits designed to control a Ao un
thyristor in a variety of AC power switching P2

applications for AC input voltages of 24 V,
120 V, 208/230 V, and 277 V at 50/60 and
400 Hz. Each of the zero-voltage switches
incorporates 4 functional blocks (see Fig. 1)

EXTERNAL
INHIBIT

NTC SENSOR-

as follows: .
1. Limiter-Power Supply—Permits operation NEGATIVE TEMPERATURE COEFFICIENT -
di_rectly from an AC line. . . AC Input Voltage | Input Series Dissipation Rating | NOTE:
2. Differential O_n{Off Sensing Amplifier— (50/60 or 400 Hz) | Resistor (Rg) for Rg Circuitry, within shaded areas, not included in
Tests the condition of external sensors or V AC kQ w CA3079
command signals. Hysteresis or propor- » See chart
tlonal-cont(ol c:.apablh.ty may easily be im- 24 2 0.5 4 1C = Internal Connection - - DO NOT USE
plemented .'n this section. L 120 10 2 { Terminal Restriction applies only
3. Zero-Crossing Detector—Synchronizes the 208/230 20 4 to CA3079).
output pulses of the circuit at the time 277 25 5
when the AC cycle is at zero voltage point;
thereby eliminating radio-frequency inter- Fig. 1—Functional block diagram of CA3058, CA3059, and CA3079.
ference (RFI) when used with resistive
loads.
. . . . . A
4. Triac Gating Circuit—Provides high-current Features CA0S8_ CA0S9 CA3079
pulses to the gate of the power controlling ® 24V, 120V, 208/230V, 277V at 50 60, or ,
thyristor. 400 Hzoperation . ..........ccvveuunn. v v v
In addition, the CA3058 and CA3059 pro- = Differential Input .................... v v v
vide the following important auxiliary func- ® Low Balance Input Current (max.) uA. . ... ! ! 2
tions (see Fig. 1): ® Built-in Protection Circuit for
-1 opened or shorted sensor (Term. 14) . .... v
1. A built-in protection circuit that may be = Sensor Range (RX) -k .............. 2t0 100 210100 21050
:;;usaet:go:% ;:rr:'sogfs?‘g\rftes from the triac if ® DCMode (Term12)................... v v
© P S W External Trigger (Term.6)..............
2. Thyristor firing may be inhibited through 99’ v v
N : . ® External Inhibit (Term. 1) .............. v v
the action of an internal diode gate con-
nected to Terminal 1 ® DC Supply Volts (max.) ............... 14 14 10
3. High-power dc comparator operation is m Operating Temperature Range -9C ....... —55 to +125
provided by overriding the action of the MAXIMUM RATINGS
zero-crossing detector. This is accomplished /i ximum Va?ues at Ta = 259C
by connecting Terminal 12 to Terminal 7. Absolute-Ma A POWER D'SS'EAT'ON:
Gate current to the thyristor is continuous DC SUPPLY VOLTAGE (BETWEEN TERMS. 2 Up to TA=750C — CA0SB.......... 700 mW
when Terminal 13 is positive with respect AND 7): Up to TA=B5°C — CA3059,CA3079 .. . 700 mW
to Terminal 9. CA3058,CA3059 ........convnvnnnnn 14V Above Tp=75°C — CA3058 o
. . CA3079 ... .iiiiiiiieiinnennnnanns v Derate Linearly 8 mW/°C
For an explanation of these functions see i c\00) Y VOLTAGE (BETWEEN TERMS. 2 Above T,=55°C — CA3059,CA3079
Operating Considerations. For de- AND 8 Derate linearly 6.67 mW/oC
ta'leq appllcatlon information, s:e:e companion CA3058,CA3059 . ......oovvnennnnnn 14V AMBIENT TEMPERATURE RANGE:
Application Note, ICAN-6182, “’Features and . 0
Applications of RCA Integrated-Circuit Zero- CA3079 ... iiiiieninenaannenennnns oV Operating.................. . =55 to +125°C
Voltage Switches (CA3058, CA3059, and PEAK SUPPLY CURRENT (TERMS.5 AND 7) Storage.........oeeenannann —65 to +150°C
CA3079)" ‘ e 150 mA LEAD TEMPERATURE (DURING SOLDERING):
Th CA305;8 . lied i h ic 14-lead OUTPUT PULSE CURRENT (TERM. 4) At a distance 1/16"  1/32" (1.69 £ 0.79 mm)
e - 1 supp led in a hermetic 1d-lead L 150 mA from case for 10 seconds max. ...... +265°C
dual-in-line ceramic package. Types CA3059
and CA3079 are supplied in 14-lead dual-in- pose 10k 120-v RMS, 50760+t
line plastic packages. o Bxreanat Loap® 10 "®
e i3 2 —Q
32
o
Applications: . s 4 | Eh
= Relay control ® Heater control NG oA v 2.
s
® Valve control ® Lamp control AC LinE Q el | Ce
s PR 26
= Synch g of f g lights 7 l 2
H
® On-off motor switching e 5 o
u Differential comparator with self-contained N O e :..
power supply for industrial applications ARE RESeTaNcE VALUES CURRENT —O‘ e AMBIENT r:upensnuurﬂn)—‘-c Rl
® Photosensitive control 9255- 428581 92¢8-18083

Fig. 2(b)—DC supply voltage vs. ambient
temperature for CA3058, CA3059
and CA3079.

= Power one-shot control Fig. 2(a)—DC supply voltage test circuit for

CA3058, CA3059, and CA3079.
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CA3058, CA3059, CA3079
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MAXIMUM
CURRENT
MAXIMUM YOLTAGE RATINGS atT = 25°C RATINGS
TERM- N |1
INAL NI 2(3] 4{5(6|7|8[9(10MN le 13 NN‘ N | our
NO. gte ateiNot gte f‘; mA| mA
1 NN IR IR BT TN IR RN I N IR I I O
Note 3 0 |-2
Ly A
2 0 10 }2 40 10 {0 7[0 |0 O | * {0 |0 ]I50] 10
-15]-15 |-14 |-14 |-14 |-14 [-14 |-14 |-14 -14 [-14
0 - * * * * * * * * * * *
3 -15
* 2 * * * * * * - * 0.1 150
4 -10
* 7 * * * * * * * 50 10
Note 1 -1
Wlslelels]*|ecf*]= *
No6(e3 0
7 A DU VN AN DU B B *
0 0 2.5 -6
0= ]01] 2
8 0
9 e (x| sl ] =
0 sfefx e bs]
n el x|
12 | * 15 50
Note 3
13 ] s
14 2 2
Note 3

This chart gives the range of voltages which can be applied to the terminals listed horizontally
with respect to the terminals listed vertically. For example, the voltage range of horizontal
Terminal 6 to vertical Terminal 4 is 2 to —10 volts.

Note 1 — Resistance should be inserted between Terminal 5 and external supply or line volt-
age for limiting current into Terminal 5 to less than 50 mA.

Note 2 — Resistance should be inserted between Terminal 14 and external supply for limiting
current 