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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 File No.| Page |
CA101 T S — - — - 786 18 CA3007 [ ] _ - —_ - —_ 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 [ ] —_ —_ - — — 316 74
CA124 E G - - —_ - 796 29 CA3010A| = - - - —_ —_ 310 78
CA139 E G — - — — 795 32 CA3011 ] - - — —_ — 128 82
CA139A E G — - - - 795 32 CA3012 [ ] H -— - - —_ 128 82
CA158 T S G - -_— - 1019 35 CA3013 [ ] —_ —_ — - — 129 84
CA158A T S G - -_— - 1019 35 CA3014 [ ] - - -_ - 129 84
CA201 T S - - - -— 786 18 CA3015 [ ] 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 [ ] L H —_ - - 338 87
CA239 E G - - - - 795 32 CA3018A| = - - —_ - - 338 87
CA239A E G —_ — - - 795 32 CA3019 [ ] H - - — —_ 236 90
CA258 T S G —_ - - 1019 35 CA3020 [ ] H —_ -_— — -_ 339 92
CA258A T S G - —_ - 1019 35 CA3020A | = - —_ - - - 339 92
CA270 w — - - —_ — | 879E 292 CA3021 [ ] - - — -—_ _ 243 96
CA301A T S E* G H - 786 18 CA3022 [ ] —_ - - — - 243 96
CA307 [T | S |E*| G| H| — | 785 | 22 CA3023 |m| H| —| —| —| — | 243 | 96
CA311 T S E* G - - 797 25 CA3026 [ ] 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 | m S - - - - 382 103
CA339A E G - — — - 795 32 CA3029 . - — - —_ — 316 74
CA358 T S G H GH - 1019 35 CA3029A | - - — - - 310 78
CA358A T S G - — —_ 1019 35 CA3030 3 - - - —_ -— 316 74
CAS555 T S E* G - _— 834 42 CA3030A | o - - - — —_ 310 78
CA555C 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 t - - —_ - - 316 74
CA741 T S E* G L - 531 50 CA3037A | t - - — — — 310 78
CA741C T S E* G H GH 531 50 CA3038 t - - - — - 316 74
CA747 T E G - —-_ - 531 50 CA3038A | t - - - - — 310 78
CA747C T E G H GH — |. 631 50 CA3039 [ ] L H — - —_ 343 109
CA748 T S E* G —_ —_ 531 50 CA3040 [ ] - — — -_ —_ 363 1
CA748C T S E* G H GH 531 50 CA3041 é - — - - - 318 320
CA758 E —_— - —_ — - 760 295 CA3042 é - - - - - 319 323
CA810 Q QM — - —_ — 1154 298 CA3043 [ ] H — - - —_ 331 326
CA810A Q QM - - — _ 1154 298 CA3044 [ ] 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 O - - — — - 377 117
CA1352 E - — — —_ 961 309 CA3049 T L H — - —_ 611 120
CA1391 E* —_ — - — -_ 981 310 CA3050 t - — - —_ —_ 361 124
CA1394 |E* - — - — - 981 310 CA3051 o -— — — - — 361 124
CA1398 E - — - — — 686 312 CA3052 . - — — - - 387 331
CA1458 T S E* G H GH 531 50 CA3053 [ ] S — - —_ -_ 382 103
CA1541 D H — - - — 536 54 CA3054 . L H - - -— 388 99
CA1558 T S E* G — — 531 50 CA3058 t - - - - - 490 127
CA2002 b M - — - — 1156 314 CA3059 . H —_ —_ -— - 490 127
CA2004 @ M - - — — 1105 317 CA3060 D E H -— - — 537 132
CA2111A | E Q - - - —_ 612 57 CA3060A |D - — — - —_ 537 132
CA2904 G - - - - - 1019 35 CA3060B |D - - — - - 537 132
CA3000 | = H — — - — 121 59 CA3064 |E - — - — - 396 335
CA3001 [ ] H —_ - - — 122 61 CA3065 é - _ - -— 412 337
CA3002 L ] H — - - - 123 64 CA3066 é - - - - - 466 340
CA3004 [ ] H - - -_ —_ 124 66 CA3067 é - - - - - 466 340
CA3005 a H - -_ -— - 125 69 CA3068 é - - - - - 467 343
CA3006 [ ] — -— - - —_ 125 69 CA3070 . — — _ - -— 468 345




Indéx to Devices — Linear IC’s

Data

Type Package Bulletin
Number Suffix File No. | Page
CA3071 . - - —_ —_ — 468 345
CA3072 . — — —_ —_ — 468 345
CA3075 | & H — — —_ - 429 138
CA3076 | = H — — - - 430 140
CA3078 | T S - H - — 535 142
CA3078A| T ] — | -] -1 -] 538 142
CA3079 | » -] — | =1 = =1 a9 127
CA3080 [ ] E* S H — —_ 475 146
CA3080A| = E* S — - - 475 146
CA3081 . F H - - — 480 152
CA3082 . F H —_ — — 480 152
CA3083 | o F L H| —| —| 481 154
CA3084 | e L H - | = = | 482 156
CA3085 [ ] E* S L H — 491 189
CA3085A| = S E* — — —_ 491 159
CA3085B| m S —_ - - —_ 491 169
CA3086 . 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 — | = | = = =1 595 186
CA3096C| E — - — —_ - 595 186
CA3097 E H — — - — 633 193
CA3098 | T S |E* | H — | — | 896 199
CA3099 E H - — - - 620 203
CA3100 | T S F H - - 625 206
CA3102 E H - — — — 611 120
CA3118 | T H| —|—-—| -1 -1 s32 210
CA3118A| T —_ — —_ — - 532 210
CA3120 E — - — — - 907 359
cA3121 |E | —+ — | = | — | — | es8 | de3
CA3123 | E - | - |=1]1-1| -1 631 367
CA3125 E — - - — - 685 369
CA3128 | Q - - — - - 860 370
CA3127 | E - | - |=11 =] -] 6862 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| — | — | — | — | — | 1187 | 373
CA3132 |EM — — - - - | 1167 373
CA3134 | G GM | caMm| — - — | 1097 374
CA3135 | G - |- {=1|-1-11021 | 378

Data
Type Package Bulletin
Number Suffix File No, |
CA3136 | E -1 -1 - — | —1| 1158
CA3137 | E - -1 - - | -] 970
CA3138 |G| GH | — - - | =] 1131
CA3138A| G - - - - | —-| 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
CA3143 E - — - - — 1 1138
CA3144 | G - - -_ — —| 1137
CA3146 E H — — -— - 532
CA3146A | E - | - — - | —| 832
CA3151 G - - - -— -] 1160
CA3163 | G - - - — | —{ 1142
CA3159 | G - -1 - — | —| 1136
CA3160 | T S | E* H — | —| 978
CA3160A | T S | E*| — - | —| 976
CA3160B | T S - — — | —| 976
CA3161 E - - - - - | 1079
CA3162 | E - | - - — | —| 1080
CA3163 | G - | - - — | =] 1092
CA3164 | E - =1 - — | - 1139
CA3166 | E - -] - — | =] 1110
CA3168 | E - | - - — | —] 1140
CA3170 | E - -1 - — | =1 1129
CA3172 G - — - — — | 1130
CA3183 | E H — - - | —] 532
CA3183A | E - | - - - | — | 832
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 - -1 - - | —| 619
CA3724 (G [ GH | — - | — | —| 884
CA3725 |G | GH | — - | — | —| 884
CAB078A | T S H —_ - - 6§92
CA6741 | T S - - | - | = 8592

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

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 T0-72 334 465
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 Dual-In-Line Plastic Package Power Stud Plastic
Ceramic Package Dual-In-Line Package
%
i
H1817 3 11828

14 and 16-lead versions

8, 14, and 16-lead versions

CA3134E only

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

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
Quip

H1825

CA810Q, CA810AQ,

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

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

H1887

CA2002, CA2004 only
(Versions with Horizontal-Mount

Lead Form—CA2002M and CA2004M
are also available)

K Suffix
Ceramic Flat Package

#

N\

"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 designation suffix, i.e.,
CA3131EM. The additional “M” suffix simply indicates
that the device is a mechanical variant of the basic

package type.

2. RCA Linear integrated circuits are provided in chip
form to allow customer design of special and complex
circuits to suit individual needs. Linear chips are
electrically identical to and offer the features of their
counterparts, sealed in ceramic, TO-5, and plastic

packages.




Product Classification Chart

industrial Circuits

OPERATIONAL AMPLIFIERS DIFFERENTIAL| ARRAYS
AMPLIFIERS
General Purpose Ge%::z::r:gose Variable Ar[r;::l;f;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 CA36004
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/EET"
REGULATORS| SWITCHES COMPARATORS CIRCUITS s
CA723 CA3058 Single Unit A/D Converter Single Gate Dual Gate
CA3085 CA3059 CAIN 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 gﬁ;gg A 40600 3n211
CA3040 CA3075 CA810 CA3089 CA3139 CA3121 40601 3N212
CA3076 CA2002 CA3189 | sourd IF CA3125 40602 3N213
MULTIPLEX CA3088 CA2004 Gain Blacks CA1190 CA3126 40603 40673
DECODERS CA3089 CA3131 CA3011 CA2111A CA3128 40604 40820
CA758 CA3123 CA3132 CA3012 CA3041 CA3151 40821
C1310 CA3163 CA3076 CA3042 CA3170 40822
CA3090A CA3189 CA3065 Luminance 40823
CA3134 Processors 40841
PIX IF CA3135
CA270 CA3143
CA1352 CA3144
CA3068 Horizontal
CA3136 Systems
Remote Control CA1391
CA3035 CA1394
“Jungle” Circuits CA920A
CA3120 CA3159
CA3142 CA3172
® Low-noise versions of CA741 and CA3078 * BiMOS types 4CMOS type  * Programmable




Operating and Handling Considerations

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

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

The ratings included in RCA data bulletins are based
on the Absolute Maximum Rating System, which is,
defined by the following Industry Standard (JEDEC)
statement:

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

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

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

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
Llsually 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.

8

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 arc normally supplied with lead-tin
plated leads to fucilitate 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.




tions, with virtually no problems of damage due to
electrostatic discharge.

In some MOS FETs, diodes are electrically connected

between each insulated gate and the transistor’s source.
These diodes offer protection against static discharge and
in-circuit transients without the need for external shorting
mechanisms. MOS FETs which do not include gate-
protection diodes can be handled safely if the following basic
precautions are taken:

1.

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

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

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

Tips of soldering irons should be grounded.

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

*Trade Mark: Emerson and Cumming, Inc.

Operating and Handling Considerations

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

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

1.

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

A. Storage temperature, 40°C max.

B. Relative humidity, 50% max.

C. Clean, dust-free environment.

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

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

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




Terms and Symbols

A

:AF
DIFF
ACC

AFC
AFT
AGC
AMR
AoL
Ay

bfs

eN(total)

e01/€02
Eon
feL

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

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

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

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

1/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

i

dc suppiy current

CEO
ICE(OFF)
'p
'D(ON)
IDARK
IpF
'bpo
Ips

Ipss

'F
e}

'GR
lgs
lg1s
lG2s

'GssF
lG1ssk
IG2ssk
lGssr
lg1ssr
lG2ssr

laT
I
B
liBC
o
o

alo/aT
I'Lim
IMTR

N

'N
10(DIFF)

oo

amplifier supply current
amplifier bias current

AGC source current

base current

collector current

collector cutoff current
collector cutoff current
output leakage current

drain current

dc on-state drain current
dark current

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

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

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

forward current

channel (input) gate lead
current

channel (input) gate reverse
current

gate terminal current (single-
gate types)

gate-No.1 terminal current
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 Jeakage
current, all other terminals
shorted to source (single-gate
types).

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

gate trigger current; gate
terminal current

input current

input bias current

internal bias current

input offset current

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

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

output current

differential output current
(sink)

output offset current

output leakage current, low

Tds(off)
"ds(on)

Ras
Ro

peak output current
magnitude of peak output
current

maximum output current
(source)

maximum output current
(sink)

photo current

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

strobe load current

voltage (Vgg)

supply current for supply
voltage

threshold current

total supply current
normalized factor (kN = k/kr)

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

V(BRIR
V(BRIEBO

V(BR)GSSF
V(BR)G1SSF
V(BR)G2SSF
V(BRIGSSR
V(BR)G2SSR

Vcso
Vee

VCO

Vceo
VCEO(sus)

Veio
Ve
Vbbp

Vbe
Vba1
Vba2
Vbio
VDR

Vbs
Vee

Ve
AV /AT

VGH
VeL
VS
VgslOff)

Vais

Vg1s(0fh)

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 volitage, 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. It is 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 volitage
diode reverse voltage
drain-to-source voltage
source voltage (the most
negative supply voltage in a
3-supply voltage system)

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

channel gate input voltage,
low level

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

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

Va2s
Vgas(off)
M

Vi(Lim)
Vicr

ViL
ViH
Vio
Viol

av,g/aT

aVygfeT

v glavt

av|g/avT

aVIO

Vi(Lim)
anee
Vn

Vo
aVg/avT
avglavt
Vo(rms)

Vo
Y,
Op-p
Volaf)
VoL

Voo
VoH

os

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

input limiting voltage
common-mode input voltage
range

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

temperature coefficient of
magnitude of input offset
voltage

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

negative input-offset-voltage
sensitivity

average temperature
coefficient of input-offset
voltage

input limiting voltage (knee)
protective diode knee

voltage (protected gate types)
output noise voltage

output voltage

dc supply voltage sensitivity
dc supply voltage sensitivity
open-loop output 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-scurce, 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
admitiance

1Yyl

<y

rs

Terms and Symbols

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

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

angle of reverse trans-
admittance, common-source
circuit

input impedance

output impedance

zener impedance

phase angle

phase margin

efficiency

open-loop phase lag

1




Cross-Reference Directory for Linear Integrated Circuits

Industry
Type

AD101AH
AD101AN
AD201AH
AD201AN
AD301AH

ADS301AN
AD741H
AD741N
AD741CH
AD741CN

AD2020
AMLM101AD
AMLM101AH
AMLM101H
AMLM107D

AMLM107H
AMLM111D
AMLM111H
AMLM201AD
AMLM201AH

AMLM201D
AMLM201H
AMLM207D
AMLM207H
AMLM211D

AMLM211H
AMLMB301AD
AMLM301AH
AMLM301H
AMLM307D

AMLMB307H
AMLM311D
AMLM311H
AM723HC
AM723HM

AM741DC
AM741DM
AM741HC
AM741HM
AM747DC

AM747DM
AM747HC
AM747HM
AM748DC
AM748HC

AM748DM
AM1458H
AM1558H
DH3724CN
DH3725CN

FPQ3724
FPQ3725
HA1-2111-2
HA1-2211-4
HA1-2311-5

HA1-2630
HA1-2650
HA1-2855
HA1-2720
HA2-2111-2

HA2-2111-4
HA2-2311-5
HA2-2520
HA2-2650
HA2-2655

12

RCA
Replacement
Type

CA101AT
CA101AG,CA101AE
CA201AT
CA201AG,CA201AE
CAS301AT

CA301AG,CA301AE
CA741T
CA741G,CA741E
CA741CT
CA741CG,CA741CE

CA3162E
CA101AG
CA101AT
CA101T
CA107G

CA107T
CA111G
CAINT
CA201AG
CA201AT

CA201G
CA201T
CA207G
CA207T
CA2111G

CA2111T
CA301AG
CA301AT
CA301T
CA307G

CA307T
CA311G
CA3N1T
CA723CT
CA723T

CA741CG
CA741G
CA741CT
CA741T
CA747CG

CA747G
CA747CT
CA747T
CA748CG
CAT748CT

CA748G

CA1458T
CA1558T
CA3724G
CA3725F

CA3724G
CA3725G
CA111G
CA211G
CA311G

CA3020
CA1558G, CA1558E
'CA1458G, CA1458E
CA6078
CAI1T

CA211T
CA311T
CA3100T
CA1558T
CA1458T

Industry
Type

HA2-2720
ITT1352N
ITT3064C
ITT3064N
ITT3065N

L4001M9
LM100
LM101AD
LM101ADE
LM101AF

LM101AH
LM101AJ
LM101AJG
LM101AL
LM101AN

LM101AP
LM101AT
LM101D
LM101F
LM101H

LM101J
LM101N
LM101T
LM107D
LM107DE

LM107F
LM107H
LM111JG
LM107N
LM111P

LM107T
LM111D
LM111H
LM111L
LM111IN

LM11T
LM111V
LM124D
LM124F
LM124J

LM124N

LM139AD
LM139AF
LM139AJ
LM139AN

LM139A
LM139D
LM139F
LM139J
LM139N

LM158AH
LM158AN
LM158AT
LM158JG
LM158L

LM158N
LM158P
LM158T
LM201AD

_ LM201AF

LM201AH
LM201AJ
LM201AJG
LM201AL
LM201AN

RCA
Replacement
Type

CA3078E
CA1352E
CA3064T
CAB064E
CA3065E

2N5756
CA3085E
CA101AG
CA101AG
CA101AG

CA101AT
CA101AG
CA101AG
CA101AT
CA101AG,CA101AE

CA101AG, CA101AE
CA101AT

CA101G

CA101G

CA101T

CA101G
CA101G, CA101E
CA101T
CA107G
CA107G

CA107G
CA107T
CA111G
CA107G, CA107E
CA111G, CAM11E

CA107T
CA111G
CA1N1T
CAINT
CA111G, CA111E

CA111T
CA111G,CA111E
CA124G
CA124G
CA124G

CA124G, CA124E
CA139AG

CA139AG

CA139AG

CA139AG, CA139AE

CA139G,CA139E
CA139G
CA139G
CA139G
CA139G, CA139E

CA158AT

CA158AG, CA158AE
CA158AT

CA158G

CA158T

CA158G, CA158E
CA158G, CA158E
CA158T
CA201AG
CA201G

CA201AT
CA201AG
CA201AG
CA201AT
CA201AG, CA201AE

Industry
Type

LM201AP
LM201AT
LM201AV
LM201D
LM201F

LM201H
LM201J
LM201N
LM201N-14
LM201T

LM207D
LM207F
LM207H
LM207J
LM207N

LM207T
LM211D
LM211H
LM211N
LM211T

LM224A
LM224D
LM224F
LM224N
LM224T

LM239AD
LM239AF
LM239AJ
LM239AN
LM239A

LM239D
LM239F
LM239J
LM239N
LM258AH

LM258AN
LM258AT
LM258AJ
LM258JG
LM258H

LM258L
LM258N
LM258P
LM258T
LM301AD

LM301AH
LM301AF
LM301AJ
LM301AJG
LM301AL

LM301AN
LM301AP
LM301AT
LM301AV
LM301T

LM307DE
LM307D
LM307F
LM307H
LM307N

LM307T
LM311D
LM311F
LM311H
LM311JG

RCA
Replacement
Type

CA201AG,CA201AE
CA201AT

CA201AG, CA201AE
CA201G

CA201G

CA201T

CA201G

CA201G, CA201E
CA201G,CA201E
CA201T

CA207G
CA207G
CA207T
CA207G
CA207G, CA207E

CA207T
CA211G
CA211T
CA211G, CA211E
CA211T

CA224G,CA224E
CA224G
CA224G

CA224G,CA224E
CA224G

CA239AG

CA239AG

CA239AG
CA239AG, CA239AE
CA239G, CA239E

CA239G

CA239G

CA239G

LM239G, CA239E -
CA258AT

CA258AG, CA258AE
CA258AT

CA258AG

CA258G

CA258T

CA258T

CA258G, CA258E
CA258G, CA258E
CA258T
CA301AG

CA301AT
CA301AG
CA301AG
CA301AG
CA3B01AT

CA301AG, CA301AE
CA301AG, CA301AE
CA301AT

CA301AG, CA301AE
CA301T

CA307G
CA307G
CA307G
CA307T
CA307G, CA307E

CA307T
CA311G
CA311G
CA3SN1T
CA311G




Cross-Reference Directory for Linear Integrated Circuits

RCA RCA RCA
Industry Replacement Industry Replacement Industry Replacement
Type Type Type Type Type Type
LM311L CA3N1T LM1558H CA1558T MC1558P CA1558G, CA1558E
LM311N CA311G, CA311E LM1558J CA1558G MC1558P1 CA1558G, CA1558E
LM311N-14 CA311G,CA311E LM1558N CA1558G, CA1558E MC1558T CA1558T
LM311P CA311G, CA311E LM1800N CA758E MC1558U CA1558G
LM311T CA311T LM1820N CA3123E MC1723CG CA723CT
LM318H CA3130T LM1845N CA3120E MC1723CP CA723CE
LM324AD CA324AG LM2111N CA2111AE MC1723G CA723T
LM324AN CA324AG, CA324AF LM2901N CA339G MC1741CG CA741CT
LM324D CA324G LM2904N CA2904G MC1741CL CA741CG
LM324F CA324G LM2304P CA2904G MC1741CP1 CA741CG, CA741CE
LM324J CA324G LM3011H CA3011 MC1741CP2 CA741CG,CA741CE
LM324N CA324G, CA324E LM3018H CA3018 MC1741G CA741T
LM339AD CA339AG LM3018AH CA3018A MC1741L CA741G
LM339AF CA339AG LM3019H CA3019 MC1741U CA741G
LM339AJ CA339AG LM3026H CA3026 MC1747CG CA747CT
LM339AN CA339AG, CA339AE LM3028AH CA3028A MC1747CL CA747CG
LM339A CA339G, CA339E LM3028B CA3028B MC1747G CA747T
LM339D CA339G LM3039H CA3039 MC1747L CA747G
LM339F CA339G LM3045D CA3045 MC1748CG CA748CT
LM339J CA339G LM3046N Rl CA3046 MC1748CP1 CA748CG, CA748CE
LM339N CA339G, CA339E LM3053H CA3053 MC1748CU CA748CG
LM358AH CA358AT LM3054N CA3054 MC1748G CA748T
LM358AN CA358AG, CA358AE LM3084H CA3084T MC1748U CA748G
LM358AT CA358AT LM3064N CA3064E MC3346P CA3048
LM3584G CA358G LM3065N CA3065 MC3386P CA3086
LM358H CA358 LM3066N CA3066 MC3401L CA3401G
LM358L CA358T LM3067N CA3067 MC3401P CA3401E
LM358N CA358G, CA358E LM3070N CA3070 MLM101AG CA101AT
LM358P CA358G, CA358E LM3071N CA3071 MLM101AU CA101AG
LM358T CA358T LM3075N CA3075 MLM107G CA101T
LM393N CA3290E LM3086N CA3086 MLM107U CA101G
LM555CH CA555CT LM3089N CA3089E, CA3189E MLM111G CAN1T
LMS55CN CA555CG, CA555CE LM3126N CA3126E MLM111U CA111G
LM555H CA555T LM3146AN CA3146AE MLM124L CA124G
LM555N CA555G, CASS55E LM3401N CA3401G, CA3401E MLM139AL CA139AG
LM723CD CA723CE MC1310P CA1310E MLM139L * CA139G
LM723CH CA723CT MC1352P CA1352E MLM158G CA158T
LM723CN CA723CE MC1357P CA2111AE MLM158P1 CA158G, CA158E
LM723D CA723E MC1357PQ CA2111AQ MLM158U CA158G
LM723H CA723T MC1358P CA3085 MLM201AG CA201AT
LM723N CA723E MC1364G CA3084T MLM201AP1 CA201AG, CA201AE
LM741CH CA741CT MC1384P CA3064E MLM201AU CA201AG
LM741CJ CA741CG MC1370P CA3070 MLM207G CA207T
LM741CN CA741CG, CA741CE MC1371P CA3071 MLM207U CA207G
LM741H CA741T MC1375P CA3075 MLM211G CA211T
LM741N CA741G, CA741E MC1389P CA3089E, CA3189E MLM211U CA211G
LM748N CA3072 MC1391P CA1391E MLM224L CA224G
LM747CD CA747CG MC1394P CA1394E MLM224P CA224G, CA224E
LM747CH CA747CT MC1398P CA1398E MLM239AL CA239AG
LM747CJ CA747CG MC1455G CA555CT MLM239AP CA239AG, CA239AE
LM747CN CAT747CG, CA747CE MC1455P1 CA555CG, CA555CE MLM239L CA239G
LM747D CA747G MC1455U CA555CG MLM239P CA239G, CA239E
LM747H CA747T MC1458JG CA1458G MLM258G CA258T
LM747J CA747G MC1458G CA1458T MLM258U CA258G
LM748CH CA748CT MC1458L CA1458T MLMB301AD CA301AG
LM748CJ CA748CG MC1458P CA1458G, CA1458E MLM301AG CA301AT
LM748CN CA748CG, CA748CE MC1458P1 CA1458G, CA1458E MLM301AP1 CA301AG, CA301AE
LM748H CA748T MC1458T CA1458T MLM301AU CA301AG
LM748J CA748G MC1541L CA1541D MLM307G CA307T
LM1310N CA1310E MC1555G CA555T MLM307P1 CA307G, CA307E
LM1391N CA1391E MC1555P1 CA555CG, CA555CE MLM307U CA307G
LM1394N CA1394E MC1555U CA555G MLM311G CA3NT
LM1458H CA1458T MC1558JG CA1558T MLM311P1 CA311G, CA31E
LM1458J CA1458G MC1558G CA1558T MLM311U CA311G
LM1458N CA1458G, CA1458E MC1558L CA1558T MLM324L CA324G, CA324E
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Industry
Type

MLM324P1
MLM339AL
MLMB339AP
MLM338L
MLM339P

MLM358G
MLM358P1
MLM358U
MPQ3724
MPQ3725

NES55JG
NES55P
NE5S5L
NESS5T
NESS5V

PM741J
PM741CJ
PM741Y
PM741CY
PM747K

PM747CK
PM747Y
PM747CY
Q2713725
RCS555DE

RC555NB
RC555T
RC723DB
RC723T
RC1458DE

RC1458NB
RC1458T
RC3401DB
RC741DB
RC741DC

RC741DE
RC741NB
RC741T

RC747DC
RC747DB

RC747T
RM555DE
RM555T
RM723T
RM741DC

RM741DE
RM741T
RM747DC
RM747T
RM1558DE

RM1558T
SE555JG
SES555L
SES555N
SE555P

SE9304
SFC2101A
SFC2107M
SFC211M
SFC2201A

14

RCA
Replacement

Type

CA324G

CA339AG
CA339AG, CA339AE
CA33!

A339G
CA339G, CA339E

CA358T

CA358G, CA358E
CA358G
CA3724G
CA3725G

CA555CG
CA555CG,CA555CE
CAS555T

CAS555CT

CA555CG, CA555CE

CA741T
CA741CT
CA741G
CA741CG
CA747T

CA747CT
CA747G

CA747CG
CA3725G
CAS555CG

CAS555CG, CA5565CE
CAS555CT
CA723CE
CA723CT
CA1458G

CA1458G, CA1458E
CA1458T
CA3401G, CA3401E
CA741CG,CA741CE
CA741CG

CA741CG

CA741CG, CA741CE
CA741T

CA747CG

CA747CG, CA747CE

CA747T
CA555G
CA555T
CA723T
CA741G

CA741G
CA741T
CA747G
CA747T
CA1558G

CA1558T
CA555G

CAS555T

CA555G, CA555E
CA555G, CAS55E

CA555T
RCA120
RCA121
RCA122
2N6384

2N6385
CA101AT
CA107T
CA111T
CA201AT

Industry
Type

SFC2207
SFC2211
SFC2301A
SFC2301ADC
SFC2307

SFC2311
SFC2741C
SFC2741M
SFC2748DC
SFC2748C

SG101AD
SG101D
SG107D
8G111D
SG111M

SG111T
SG201AD
SG201AM
SG201N
SG201M

S$G207D
SG207N
$G207T
$G211D
SG211M

SG211T
SG301AM
SG301AT
SG301N
SG301T

SG307D
SG307N
SG307T
SG311D
SG311M

SG3MT
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
CAS301AE
CA307T

CA311T
CA741CT
CA741T
CA748CE
CA748CT

CA101AG
CA101G

CA107G

CA111G
CA111G, CA111E

CAMNT
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, CA311E

CA311T
CA723CE
CA723CT
CA723T
CA741CG

CA741CG
CA741CG,CA741CE
CA741CT

CA741G

CA741T

CA747CG

CA747CG, CA747CE
CA747CT

CA747G

CA74TT

CA748CG
CA748CG, CA748CE
CA748CT

CA748T

CA1458G, CA1458E

CA1458T
CA1558T
CA3018

CA3018A
CA3058D

CA3059D
CA3079D
CA3081E
CA3081F
CA3082E

Industry
Type

SG3082J
SG3083J
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
CA3083F
CA3401G, CA3401E
CA101AG
CA101AT

CA101AG
CA101AG, CA101AE
CA107T

CA107G, CA107E
CAINT

CA111G, CA111E
CAS555T

CAB55G, CAS55E
CA1558T

CA1558G, CA1558E

CA723E

CA723T

CA741CG

CA741CT
CA741CG,CA741CE

CA741CG, CA741CE
A74TT

CA747G, CA747E
A748G

CA748T

CA748G,CA748E
CA748G, CA748E
CA301AG

CA301AT
CA301AG,CA301AE

CA301AG
CA307T
CA307G,CA307E
CA307G, CA307E
CA3NT

CA311G, CA311E
CAS555CT

CAB555CG, CAS55CE
CA1458T

CA1458G, CA1458E

CA723CE
CA723CT
CA741CG
CA741CT
CA741CG,CA741CE

CA741CG, CA741CE
CA747CG
CA747CT
CA747CG, CA747CE
CA748CG

CA748CT
CA748CG,CA748CE
CA748CG, CA748CE
CA1310E

CA758E -

CA3070
CA3071
CA3072
CA3066
CA3067

CA1398E
CA3084

CA3064E
CA3123E
CA1352E




Industry
Type

SN76666N
SN76675N
SN76676P
SN76689N
SP3724

SP3725
SSS101AJ
SSS101AP
§88107J
S§SS107P

SSS201AJ
SSS201AP
§88207J

SSS301AJ
SSS301AP

S§5S8741CJ
55514584
S$851558J
TBA810S
TBA810AS

TDA2002V
TDA2002H
TBBO0747
TBB0748
TBB0748B

TBB1458B
TBCO747
TCA270
TDA3081N
TDA3082N

TDAS3083N
TDB0723
TDB0723A
TDC0723
U5B7741312

U5B7741393
U5B7748312
U5B7748393
U5R7723312
U5R7723393

UB6A7723393
U9T7758393
ugT7741393
ULN2111A
ULN2111N

ULN2114A
ULN2124A
ULN2125A
ULN2127A
ULN2129A

ULN2137A
ULN2165A
ULN2210A
ULN2212B
ULN2262A

ULN2264A
ULN2266A
ULN2267A
ULN2269A
ULN2289A

ULN2298A
ULX2244A
uA101AH
pA101AD
WA101D

RCA
Replacement
Type

CA3065

CA3075

CA3076

CA3089E, CA3189E
CA3724G

CA3726G

CA101AT

CA101AG, CA101AE
CA107T

CA107G, CA107E

CA201AT

CA201AG, CA201AE
CA207T

CA301AT

CA301AG, CA301AE

CA741CT
CA1458T
CA1558T
CA810Q
CA810QM

CA2002

CA2002M
CA747CT
CA748CT
CAT748CE

CA1458E
CA747T
CA270
CA3081
CA3082

CA3083
CA723CT
CA723CE
CA723T
CA741T

CA741CT
CA748T
CA748CT
CAT723T
CA723CT

CAT723CG, CA723CE
CA1458G

CA741CG, CA741CE
CA2111AE
CA2111AQ

CA3072
CA3070
CA3120E
CA3071
CA3075

CA3123E
CA3085
CA1310E
CA3012
CA3126Q

CA3064

CA3066

CA3067

CA3121E

CAB3089E, CA3189E

CA1398E
CA758E
CA101AT
CA101AG
CA101G

Cross-Reference Directory for Linear Integrated Circuits

Industry
Type

WA101H
WA107H
uA111H
wA111R
uA201AD

uA201AH
wA201D
uA201H
WA207H
WA301AD

WA301AH
WA307H
WA307T
WA301AT
WA311H

WA311R
WASIT

WAB55HC
WAS55HM
WAB55TC

WAT20PC
WA723CA
WA723CK
WAT23CL
WAT23CN

WAT23DM
WAT23HC
WA723HM
WA723K

WAT23MN

WAT23ML
WA723PC
uA741CJG
WA741CY
UA741CN

uA741CL
wA741CP
WAT741CT
uA741DC
uA741DM

WATAIHC
WAT4THM
WATAIMIG
WAT41MY
WATAIML

WAT4IMN
WATATMP
WATA1PC
WAT46PC
WATATCA

WATATCJ
WATATCK
WATATCL
WAT4TCN
WA747DC

WAT4TDM
WAT4THC
WATATHM
WATATMY
WATATML

WATATMN
WA747PC
WATATA
WATATK
WA748CJG

RCA
Replacement
Type

CA101T
CA107T
CAINT
CA111G
CA201AG

CA201AT
CA201G
CA201AT
CA207T
CA301AG

CA301AT

CA307T

CA307G, CA307E
CA301AG, CA301AE
CA311T

CA311G

CA311G, CA311E
CAS555CT

CAS555T

CA555CG, CA555CE

CA3123E
CA723CE
CA723CT
CA723CT
CA723CE

CA723E
CA723CT
CA723T
CA723T
CA723E

CA723T

CA723CE

CA741CG

CA741CG
CA741CG,CAT741CE

CA741T

CA741CG, CA741CE
CA741CT

CA741G

CA7T41G

CA741CT
CA741T
CA741G
CA741G
CA741T

CA741G,CA741E
CA741G, CAT41E
CA741G, CAT41E
CA3072
CA747CE

CA747CG
CA747CT
CA747CT
CAT747CG, CA747CE
CA747CG

CA747G
CA747CT
CA74T1T
CA747G
CA74TT

'‘CA747G, CA747E
CA747G, CA74TE
CAT47E
CA747T
CA748G

Industry
Type

uA748CJ
uA748CL
WA748CN
WA478CP
WAT48CT

uA748DC
uA748DM
WAT4BHC
WAT4BHM
WAT4BMJIG

UATABMJ
WATABML
WAT48MN
UATABMP
WA748T

WATBTPC

WA1391T
WA1394T
uA1458HC
uA1458R1
uA1458HC

WA1558HM
WA3018HM
WA3018AHM
WA3019HM
uA3026HM

WA3036HM
WA3039HM
WA3045DM
uA3046DC
WA3084HC

uPC157A

WPC157C
uPC251A
uPC251C
uPC301AC
WPC311C

uPC324C
uPC339C
uPC741C
uPC1458C

RCA
Replacement
Type

CA748CG
CAT748T
CA748G,CA748E
CA748G,CA748E
CA748CT

CA748CG
CA748G, CA748E
CA748CT
CA748T

CA748G

CA748G
CA748T
CA748G,CA748E
CA748G, CA748E
CA748T

CA748CG, CA748CE
CA758E

CA3070

CA3071

CA3126Q

CA1391E
CA1394E
CA1458T
CA1458G
CA1458G, CA1458E

CA1558T
CA3018
CA3018A
CA3019
CA3026

CA3036
CA3039
CA3045
CA3046
CA3084T

CA30B4E
CA3065
CA3066
CA3075
CA3086F

CA3089E, CA3189E
CA3401G, CA3401E
CA741CT

CA741CG, CA741CE
CA301AT

CA301AG, CA301AE
CA747CT

CA1458G, CA1458E
CA301AG, CA301AE
CA311G, CA311E

CA324G, CA324E
CA339G, CA339E
CA741CG, CA741CE
CA1458G, CA1458E

15
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CA101, CA201, CA301 Types

Operational Amplifiers
For Commercial, Industrial, and Military Ap

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

plications

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 4 = 250¢C

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

44 \Y
36 Y
18 \%
)
. +30 \
. Indefinite®
500 mwW

derate linearly at 6.67 mW/°C

—55 to +125 °C
—25t0 +86 °C

0to+70 °C
—65 to +150 °C

from case for 10 seconds max. . . . . +265 °C
* AtTa < 70°Cand Te < 125°C (CA101);
Ta < 75°Cand T < 125°C (CA101A, CA201A);
Ta <55°Cand Tc < 70°C (CA201, CA301A).
PHA:
RO CompensaTion v
\O)
Qlé QIs

ve-
é) NV
\&NRUT
vit

NON-INV
INPUT

Q3

—— A
RI2 R

L] AAA K a3 75k
6200

OFFSET 7 RI3
NULC o 120 0

e aiz

Q5 Q6

RS
40k

a0 an

R6
40k

CAIOI, CAIOIA
CA201, CA201A
cA301A

R8
650 Q.

v-
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®

92CM- 24000

“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

NULL

v
NOTE: PIN 4 IS CONNECTED TO CASE

TOP VIEW
92CS- 23998

a — TO-5 style package for all types

T-Suffix
S-Suffix
PHASE
COMPENSATION o PHASE
OFFSET NULL COMPENSATION
INV. +
inpur @— = DV
NON -INV. .
Mot @ ® ouTPuT
-@— OFFSET
v S NuLtt
TOP VIEW

92C5- 23999

b — Plastic package for CA301A

G-Suffix
E-Suffix

Fig.2 — Functional diagrams.




ELECTRICAL CHARACTERISTICS

CA101, CA201, CA301 Types

TEST CONDITIONS* LIMITS LIMITS
+
CHARACTERISTICS | Supply Voltage (V=) CA101 CA201 UNITS gﬂgm CA301A |UNITS
=5to15V
Min.[Typ. | Max JMin. | Typ. |Max. Min. | Typ.|Max.|Min. | Typ.|Max.
Input Offset Voltage | TA=250C | Rg<<10k2] — | 1 5 | - 2 175 - -1 =-1-1-1-
Vio Re<s0kQ| - [ - [ - |- | - | = - lo7] 21 -1]12115
Re<iok] — |~ |6 <1 -Jw0| ™ [ -[-{=1T-[-1™
Rg<B0kQ| = | = | = | =] = | = =3[ =<0
Average Temperature Rg<<10k2| — | 6 - | - 10 - - — - | - - -
Coefficient of Input Rg<50Q | — | 3 N 6 | — |uvioc| = I =1-=1=1="1uvrc
Offset Voltage oV - =T-1-1-1-= — 3(15]- 16|30
Average Temperature [ —55°C to +25°C - R - | - — (00202} - | - | -
Coefficient of Input 00C to +25°C - | - -1 - - — — -1 — | — |0.02{0.6
0 0
Offset Current +2650C to +70°C — = [N - — nA/eC - -} - | — |0.01] 0.3 nAsee
oo Mo780C 0 +125%C | — |- | - |= | - | - ~Joooa [ = | = | =
Input Offset Current Ta=00C ~ | - — | — | 150 | 750 - - =-1-1-1-
TA=250C -~ (40 [ 200]| — {100 |500 - 1.5] 10 - 3 |50
llo | Ta=70°C - =1 -1- 150 [400 - -{-1-1-1-
A 0 o nA nA
Ta=1250C — 10200 - | - | - -1 -1-T-1T-1-
T =1=1=71= — [ =T2[= =170
Ta=—550C - lwofso0f - | - | - - -f1-1-1-1-
Input Bias Current Ta=-55°C - {028] 15| — - | - - - -tft-1-1-
TA=0°C — =1 =1- lo32] 2 T =1=-1-1-71-
g —A uA A
Ta=25°C - 10.12] 05| - 025|155 — ]0.03{0.075) — [0.07{0.25
- 1= 1-1-1=-1- — [ —Toi|-1=To3
Supply Current Ta=25°C | VE=15V | — | — -l -1- - —~ - |- |- 1{18]3
1* vi=20v | - (18| 3 |- |18|3 | mA | - |18 - |-]=1 mA
TA=125°C Vi=20V - [12]125] - - - - 12125 | — - -
Open-L Diff -| Ta=25°C t=15v
penoop nlrierentt A 50 160 | — |20 |150 | - 50 |160| ~ |25 [160| -
tial Vo!tage Gain VO=110V RL?QkSZ
A vis V/mV V/mV
oL AR 3 N RT- R % | - - |18]-]|-
Vo=t10V R >2kS2
Input Resistance R] [TA=25°C 03|08 ) — |0.1 |04 | — MQ 15| 4|~ (06]2 |- MQ
Output Voltage Vi=15V RL=10k2 [£12 |14 | — [¥12 |14 | — v 12 | 14 - 212|111 — v
Swing VOPP |vt=18v  R_=2k$2 [£10[#13| - [£10|+13 | — £10 | +13| — |#10 |t13] —
Common-Mode Vi=15V 12| - - k12 - | - - - = fx12| - | -
\% \
Input-Voltage V=20V - | = — |- - |- 5 -1 - = | ==
Range Vicr
Common-Mode Rg<10k§2| 70 |90 |} — |65 [90 | — - -1-1-1-1-
Rejection Ratio dB dB
CMRR Rg<sok| — |- | - |- |- |- 80 [96 | - [70 |90 | -
Supply-Voltage Rg<10k2|70 {90 | — |70 {90 | — — — | - — .
Rejection Ratio dB dB
PSR Rg<sOkQ | — [ - |- |- |- |- 80 |96 | — {70 {90 | -

A Characteristics applicable over operating temperature range (TA) as shown

CA101, CA101A: —55 to +125°C; CA201A: —25 to +85°C; CA201, CA301A: 0 to 70°C

CA101 CA201 CA101A CA201A CA301A
Max. Vio 5 7.5 2 2 75 mV
Ta=

Max. 110 » ,oc 200 500 10 10 50 nA
Min. AgL 50 20 50 50 25 VimV
Ta Range —55to Oto —55to —251t0 Oto oc
{Operating) +125 +70 +125 +85 +70

Slew Rate

{Summing ampl.) - - 10 10 10 V/us

below, unless otherwise specified:
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CA101, CA201, CA301 Types

TYPICAL STATIC CHARACTERISTICS

Type CA101 Types CA101, CA101A, and CA201A
T T T T TITTT
SUPPLY VOLTAGE (v¥)-v ;‘i: i 158 HE 8! T
b eadd S008I ] : < t + <
{ 1 ‘11 ™ < Iy egaas: T i
i H jeS 28 poRN H 2 e ) L
feiegiie 1 S J.34 ®
1 H BT ] A e s
i 8 SRR s 5 bt IS RESS T I-]
H aas i < = HEtEii ] g
w - w w
E - + ++4 -+ - I z 5 jS BN =
5 R |5 g 3 g
o Y 11 « o 1994 3
5 T 28! o G 1T P
H T | S ERSeE A INH g £ : a2
z i T i 2 & s
: : ] i 5 5 §
= gasas 38 I 5 5
2 ¥ iy S g =
- 1T i :1 '
o HiHd t 5 Ih 0 Hilo
-75 -50 -25 o 2% 50 s 100 o 20 -75 -50 - 50 7 100 125
AMBIENT TEMPERATURE (T )— *C SUPPLY VOLTAGE (v} —Vv AMBIENT TEMPERATURE (Tp)— °C
s2¢s- 26001 a2¢s- 24002 92cs-23906
Fig.3 — Input current (10, 1) vs. temperature. Fig.4 — Input bias current vs. supply voltage. Fig. 5 — Input current (110, 11g) vs. temperature
(CA101A and CA201A only).
SUPPLY VOLTAGE (vE)=is V] S5331
8 > 3
2 H 1 H 5
T
H 2 8 H H H
4, - 2 1T s H
=S oS H i f
H Eee z H H . H
&3 e (T H M H Y
iq 3 2
- o - 111 L)
82 5 g
83 § . L
z 2 e Bl t4
H § 3 H
3 H § H
dpLiitf 1 Il 11 ssung O
6 i 2 o $5 %0 15 120 25 430
SUPPLY VOLTAGE (V¥)—Vv SUPPLY VOLTAGE (v¥)—v OUTPUT CURRENT (Ig)—ma
92CS - 23985 92C5-23984 92cs-23907
. P Fig.7 — Supply characteristics. Fig.8 — Output characteristics.
Fig.6 — Voltage gain vs. supply voltage. 9 pply 9 P
TYPICAL DYNAMIC CHARACTERISTICS
Type CA301A AND TEST CIRCUITS FOR TYPES
T T s CA101A AND CA201A
SUPPLY VOLTAGE (v¥1e15v FH R i
bt LT Single-Pole Compensation 7
i N T R3S, H R2 8
1 R ~§~
S s\ N 1 RI >
H : _ > °
g : \ Vi O 2 OQUTPUT
H i g “ns S-O—-0vw% 5
w I g R3 =3 i
¢ H gecHHHHH ] g ® 3
5 (Ta)sT0°C 4 o i
] i 8| 1 i ., 1 Hitii B
[ - 1 44 41 - - IBIENT TEMPERATURE
2 5 o ol (Tale25°C
a > Al
5 1 1 — = UPPLY VOLTAGE (V) s18V]|
° T RI Cg 5 NGLE - POLE COMPENSATIO!
1 g RRrTrYTS H -8 il HH
1T ] 1 11 * 30 pF bt 3
£0 215 20 #25 £30 43 0 5 Cs " 30 PF  yacs. 24000 s 1 A
OUTPUT CURRENT {Ig)-—mA 0 20 3% Tl‘:f (5?!—,15
92C5-23992 92CS- 24010
Fig. 8 — Output characteristics. Fig. 10 —Test circuit employing single-pole Fig. 11 —Voltage follower (V/, Vo) pulse response.
compensation.
120] VOLTAGE SUPPLY (VE)riSY e T " ” I I l | l I !
AMBIENT TEMPERATURE (T4 ):25°C I
2 w SINGLE - POLE COMPENSATION OLTAGE SUPPLY (v )e18 v
ol CLOSED-LOOP VOLTAGE GAIN (AcL ) »1000 —— ] g 7 | [ AWBIENT TEMPERATURE (T ak28ed]
| a T ¢ i SINGLE - POLE COMPENSATION.
> ' f > (’,' 1 t 2 3 i
N0 Pl Yon ! w >
;2 PHASE 5 - +
] Z ) / o -3 | |
g &l 2p t 35 & H
H 10°) &~ ) H
a w3 g » 8
g %i : § ) Cls3pF
500" 83 caIN i < 3 ! CI30pF
B OUTPUT CURRENT (xgl-tsnu 7 ROORCe 5 sa +
3, AMBIENT TEMPERATURE (T):25%C z 2 i
0 CAPACITANCE (CI):30pF -
N— SINGLE - POLE COMPENSATION 8 4 1 Koo 3 1 }&v \ p
. N
I'sd BERETETE TR T] SRS A All] L 20| A R ° =
10 100 I ok 100% ™ 0 100 Ik 10k KO 1M I1OM It 0k 100k ™ ™
FREQUENCY (1) —Hz —_ FREQUENCY (1t} — Hz
a2¢5-200m FREQUENCY (] — Mz srcs. 200n0 2cs- 2000
Fig. 12 —Closed-toop output impedance vs. frequency. Fig. 13 — Voltage gain and phase lag vs. frequency. Fig. 14 — Output voltage swing vs. frequency.
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Two-Pole Compensation

)
3
1 —
3 T
g &
2 Y O
2 80— %, ¢,
G
H 4 Jx,
z € )
2 0 Sty 7
5 9 v
H | )
u v
w N R
2 AMBIENT TEMPERATURE (T4)+25°C N o Ri Cs ok
Y 201 CAPACITANCE (Cl)*30 pF R+ R2 2l
g SINGLE - POLE COMPENSATION 3006 =
Z Czet0C 92c5- 2405
H
H
a
[N T N EETI SR T AT T
0 100 % 10k 100k " oM
FREQUENCY (1) —H2 22¢5-24018 Fig. 16 — Test circuit employing two-pole
5 L ) compensation,
Fig. 15 — Supply voltage rejection ratio vs. frequency.
120 *16
8
¢ >
5 1
S s 180, 3 2
0 o +

2 4 K VOLTAGE suPPLY (v¥)r1s v
) u . | AMBIENT TEMPERATURE (T,)+25°C ]
14 I3 2 CAPACITANCE * 1cn-500
&l N 358 H (C2)= 300 pF
&3 | 1 TWO-POLE COMPENSATION —
wa PHASE g w
La %0 ]
Ch - a
aZz 2( 5
83 GAIN 3
¢ 20f, + as T
: OLTAGE SUPPLY (VE)ris v x
z ANBIENT TEMPERATURE (T )+25°C H
& CAPACITANCE : (C! )+ 30 p 5

O|CAPACITANCE . (C2): 300, pr o o

TWO - POLE COMPENSATION \
20 IHI|IIIIIIII!|IIH1IIII NI [ —
10 IO()FREG .:ch ‘I'U)l N 100k L oM 10k 100K ™
v —n
92Cs- 24017 FREQUENCY (1) —Hz 92CS-24018
Fig. 18 —Voltage gain and phase lag vs. frequency. Fig. 19 — Output voltage swing vs. frequency.

CA101, CA201, CA301 Types

73]
)
5
= 2
- L
2.
2ie
g2
=2
5
b
4
3 VOLTAGE SUPPLY (VE)aisy
_ AMBIENT TEMPERATURE (T,)e25°%
CAPACITANCE : (CI)= 30 pF
=300 pF A
TWO - POLE COMPENSATION »|
<10 TTLIITIII I ITTIIITTITIILT
10 20 30 40 %0 € 70 80

TIME (1) —us
92C5-24016

Fig. 17 —Voltage follower pulse response.

Feed-Forward Compensation

c2

Ry

fo =3 MHz

s2¢5-24019

Fig. 20 —Test circuit employing
feedforward compensation.

Fig. 21 — Inverter pulse response.

CA101A AND CA201A

Fig.

22 — Voltage gain and phase lag vs. frequency.
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Fig. 23 — Output voltage swing vs. frequency.

Fig. 24 — 1/f noise voltage vs. frequency.

Fig. 25 — 1/f noise current 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. o Max. l1g | Range (Tp) | (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, ES, T

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

published limits for certain electrical specifications apply only over the temp. range of 0to 70 C.
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I I I’JDIS 75k0
200F 6200
o7 R13
120 0 ) a2
A d
Qs Qs Qlo an
R6 R7
RS
fora 40ka 30 k8

RS
6500
<

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

ne D o ®ne
INV +
INPUT @— @v
NON-INV. (3 D ouTPUT
INPUT ®
V- @— ®nNe
TOP VIEW

92¢s- 23981

Functional diagram for plastic package.

NOTE: PIN 4 1S CONNECTED TO CASE
TOP VIEW

920523982

Functional diagram for TO-5 style packages.
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Maximum Ratings, Absolute-Maximum Values at T4 = 25°C:

DC SUPPLY VOLTAGE (Between V* and V— Terminals):
CA107, CA207
CA307 -
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 DUF(ATIOl\g'=
DEVICE DISSIPAEION UPTO TA =70 C .
Above Ta = 70 C Derate linearly at
AMBIENT TEMPERATURE RANGE:
Operating — CA107 .
CA207 .
CA307 .
Storage —- All Types. . . . . . .
LEAD TEMPERATURE (During Soldering):
At distance 1/16 * 1/32 inch (1.59 £ 0.79 mm) from case for 10 seconds max. .

CA107, CA207, CA307 Types

44 \Y
36 \
*15 \
+30 v
Indefinite
500 mwW
6.67 mw/°C

~55°C 1o +125°C
~25°C to +85°CA

0°C to +70°Ct
-65°C to +150°C

+265°C

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

to +55 C.

4Types CA207G, S, and T can be operated over the temperature range of —55 to +1 25°C,although the published
limits for certain electrical specifications apply only over the temperature range of —25to0 +85°C.

tTypes CA307G, E, S, and T can be operated over the temperature range of —55 to +125°C, alth%ugh the pub-
lished limits for certain electrical specifications apply only over the temperature range of 0 to 70 C.
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Fig. 4 — Input offset and input bias currents vs.

ambient temperature.
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Fig. 5 — Output voltage swing vs. output current.
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CA107, CA207, CA307 Types

ELECTRICAL CHARACTERGSTICS 107'5|AMBIENT TEMPERATURE (Tp)=25°C
TEST CONDITIONSA LIMITS H
Supply Voltage (V) = s CA307 4
CHARACTERISTIC 5Vto 15V (CA307) UNITS M
5V 1020V (CA107,CA207) | Min.| Typ.| Max.] Min.| Typ.} Max. § N
- o s \\'MA
Input Offset Voltage, TaA=25°C, Rg<50kQ2 - 0.7 21 - 2 7.5 mv l%- \4\____
Vig Rg < 50 kQ - -] 3| -]-]nw :
Average Temperature
Coefficient of Input lo™*
-3 |[15) —]86 |3 | wrc g e s . s
Offset Voltage, “ ) FREQUENCY (1)— Hz *© uc:—:u:-
avVv
10 5 7% Fig. 12 — 1/f noise voltage vs. frequency.
Input Offset Current, N . nA
o Ta=25°C - | 18|10 -1]3 |50
Average Temperature
Coefficient of Input
Offset Current, See Note 1 - foorjoa | - Joor]o3 | .. Wi A
aho See Note 2 — [o02f02 | - [o.02]0s e i
1 \
Input Bias Current, - - J100 | — — |300 nA _fj
s Z
lig Tp = 25°C - |3 }75] -] 70 |280 ;
= © * - - — - - 5
Supply Current, Ta=*125C v7-20V 12125 mA H
1* TA=25°C,VE=20V, | sl 3 18l 3 &
(CA307 V*= 15 V) ) 1 g \
+ 2 H
Open-Loop Differential v N 15 V. S 25| - |- |15)] - | - ° A
Voltage Gain, Vo=*t10V.R 22kQ Vimv A ar ST WY WSSt FRYT v
A vi=15y, Vpo=%10V FREQUENCY (1)—Hz 92c5-23995
oL RL >2kS2, TA =25°C 50 | 160| — 25 (160 | - Fig. 13 — Open-loop differential voitage gain vs.
- frequency.
Input Resustanc’:,I Ta= 285°C 15| a _ 0s]| 2 _ mMQ
Output Voltage Swing, | vi=15YV, Ry=10k2 — 1$12 |214 | - TIE[AMBIENT TEMPERATURE (TA1+25°C
Vopp VERETTyE———— = 10 113 \ SUPPLY VOLTAGE (V£)*15V
e —— 1 I
Input Voltage Range, vE=20V, + - |- 5
VicR (CA307 V£ =15V) 15 2| - |- v s
Common-Mode § o
Rejection Ratio, Rg <50 k&2 801 96 | — 70 1 90 | — dB g A
CMRR S \
Supply-Voltage E s N
Rejection Ratio, Rg < 50 k2 80} 96 | — 70 | 96 | — dB ° \
PSRR o
103 104 10%

Note 1: For CA107, +25, to +125°C; For CA207, +25 to +85°C: For CA307, +25 to 70°C.
Note2: For CA107, —55 to +25°C; For CA207, —25 to +25°C: For CA307, 0 to +25°C.

ach

istics

over

P

CA107 — Tp = =565 to +125°C
CA207 - Tp = ~25 10 +85°C
CA307 - Tp =010 70°C
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ing temperature range as shown below unless otherwise specified.
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Fig. 14 — Output voltage swing vs. frequency.
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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

Positive and negative peak detectors
Crystal oscillators
Zero-crossing detectors

[
[ ]
]
8 Solenoid, relay, and lamp drivers

Features

B Single- or dual-supply operation ~
Power consumption — 135 mW at +15 V
Strobe capability
Low input-offset current:
CA111, CA211 — 4 nAl(typ.)
CA311 — 6 nAltyp.)
Differential input-voltage range — 30 V
Directly interchangeable with National
Semiconductor LM111, LM211, and
LM311 Series types

The RCA-CA111, CA211, and CA311 are
monolithic voltage comparators that operate
from dual supplies up to *15 V, or from
single supplies down to 5 V. This single-
supply capability makes the outputs of these
devices compatible with RTL, DTL, TTL,
and MOS circuits. In addition, they can drive
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

ono (D—{e @ v+
INPUT (D (M outrur
weur — } ©"™Sinoee
v (3) INPUT OFFSET
TOP VIEW

92cs-27473

Functional diagram for plastic package.

v-
NOTE : PIN 4 1S CONNECTED TO CASE
Functional diagram for TO-5 style package.

92cs-24379

Feature Max.Vig | Max. o' Max. g Temp. Package
(mV) (nA) wa) | P TAN ] suttin)
Type n c uffix
CA111 3 10 100 —55 to +125 GST
CA211 3 10 100 —25 to +854 GST
CA311 7.5 50 250 Oto+70 1 G,EST
MAXIMUM RATINGS, Absolute Maximum Values at T4 = 25°c
DC SUPPLY VOLTAGE (between V and V" terminals) . . . . ... oo v evieennnnnn.. 36V
DCINPUT VOLTAGE® . . . oottt ittt et et ettt e hsv
DIFFERENTIAL INPUT VOLTAGE . . . . .. ittt it it i i e it ie e ey 30 v
OUTPUT TO NEGATIVE SUPPLY VOLTAGE (V4 4):
CATI, CA2TT . . Lttt e e e e e e e e e e e e e 50 vV
070 40 v
GROUND TO NEGATIVE SUPPLY VOLTAGE (V1_4) ........................... 30V
OUTPUT SHORT-CIRCUITDURATION . . . . o ittt it ittt it e v e e et e i e 10s
DEVICE DISSIPATION:
UPtoTa=25°C.. ... 500 mW
Above TA=25C. ... ..oiv i derate linearly at 6.67 mW/ C
AMBIENT TEMPERATURE RANGE:
Operating:
CATTY L ot —65 to +125°C
CA2TT L e et ettt e e e e e e —25 to +85°CA
CABIT L ottt e 010 +70°C
Storage, @l TYPBS . . . v vt i e e e e e e e e e e e e e —65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 £1/32 in. (1.59 £0.79 mm)
fromcasefor 10seconds max. . . .. .. ...t ittt 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 voltage 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

3
TYPICAL CHARACTERISTICS — ALL TYPES ofFeer/ INPUT
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Fig. 7 — Supply current vs. supply voltage.
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CA111, CA211, CA311 Types

ELECTRICAL CHARACTERISTICS TYPICAL CHARACTERISTICS — CA111,
TEST CONDITIONS LIMITS CA211 (CONT'D)

3

+ T TEMPERATURE (Ta)*25°C
CHARACTERISTICS SUPPLY VOLTAGE (V') =15V 82}” CA3N UNITS SUPPLY VOLTAGE (V)18 V

<
UNLESS OTHERWISE SPECIFIED Tvp. [Max. | Typr.] MAX i
o ]
TA=2!
Ul;\:t Oﬂ\j“ Rg <5k . Note 2 A=25C | 0.7 3 2 7.5 mv ;
%8, Vio Note 1 - 4 ] =110 g
H
V| =-6mV,lg =50 mA o 3
TaA=25 0.75| 15 - - @
(For CA311, V| <—10mV) A B C H
v e
Saturation Voltage |v* =45V, v™=0, vy < -6mv, . §
ISINK S8 mA Note 1 023) 04 | - | - 2
(For CA311, V| < -10mV) o
Input Voltage +1a| — |x1a| - | v T erEmenTIAL WPUT vOLTAGE _(v;.,)—v 920s-24309
Range, V|pp Note 1 - = - Fig. 10 — Input characteristcs.
Input Offset Ta=25C| 4 10 6 50 nA -
Currem, "o Note 2 Note 1 _ 20 _ 70 é REFERRED TO SUPPLY VOLTAGES 8|
.
Input Bias Ta=25°C | 60 | 100 | 100 | 250 A LI
Current, }g Note 2 Note 1 _Tso [ = 300 g v
Positive Suppl: 1
Current, |+Dp \4 Ta=25°%| 51| 6 | 51| 75 | mA § Rty
Negative Supply =9, x V-1
Current, |1~ TA=25C | 4.1 5 4.1 5 mA g
O, 1
Output Leakage YF' =5 l'ﬂ\1/l Vo =>35 " Ta=25C | g2 | 10 _ _ nA § (V1404
Current or CA311, V) = —10mV) Note1l |01 05| | — [ pa 8
Strobe On Current TA=2560 3 — 3 - mA § -
Voltage Gain, A TA=25°c 200 - 200 - V/mVv o A;:?snr‘::ur:nnu::(rnf'n: ™ 9;?:—!4'!:0
. Fig. 11 — Commaon-mode voltage range limits
f 100 mV Input Step with o
Response Time 5y over:ﬁve voj"age Ta=25C |200| - |[200] - ns vs. ambient temperature.
AMBIENT TEMPERATURE (Ta)*25°C
SUPPLY VOLTAGE (V*)=30V "
H
H
Note 1: Ambient temperature (T ) over applicable operating temperature range as shown i o
below. ;‘f “ﬂn"‘ CHIM (RL)=1kQ
5 V7-4+30V . 4
CA111 CA21 CA311 E §m1':£n; OLLOWER EEHI i 1
—55 to +125°C —25 to +85°C 0 to +70°C - } H
5
2
£
2 14144+
Note 2: The input offset characteristics given are the values required to drive the output to ° ”
within 1 V of either supply with a 1-mA load. These characteristics define an error I3
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 ) DIFFERENTIAL INPUT VOLTAGE (V10) —mV
specifications apply for any supply voltage from a 5 V single supply up toa £15V sxcs-zasm
dual supply. Fig. 12 — Transfer function.
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Fig. 13 — Output saturation voltage vs. Fig. 14 — Supply current vs. ambient Fig. 15 — Input and output leakage current
output current. temperature. vs. ambient temperature.
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CA111, CA211, CA311 Types

1006] AMBIENT (Tal25°C TYPICAL CHARACTERISTICS — CA311
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temperature. temperature.
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CA124, CA224, CA324 Types

Quad Operational Amplifiers

For Commercial, Industrial, and Military Applications

The RCA-CA124, -CA224, and -CA324 con-
sist of four independent, high-gain opera-
tional amplifiers on a single monolithic
substrate. An on-chip capacitor in each of the
amplifiers provides frequency compensation
for unity gain. These devices are designed
specifically to operate from either single or
dual supplies, and the differential voltage
range is equal to the power-supply voltage.
Low power drain and an input common-
mode voltage range of from0 V to V¥ —15V

(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 = 25°C

SUPPLY VOLTAGE . . . . .
DIFFERENTIAL INPUT VOLTAGE.
INPUT VOLTAGE . . . . .
INPUT CURRENT (v, <-0.3W)*

OUTPUT SHORT CIRCUIT TO GROUND
(ARS RV LI

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

AMBIENT TEMPERATURE RANGE:
Operating .

Storage . . . . . . . . . . . .
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 £1/32 in. (159 £0.79 mm)

from case for 10 seconds max.

32Vor*i6Vv
132V

—0.3V to+32V
50 mA

Continuous

P 750 mwW
derate linearly at 6.67 mW/°C

—56 to +125°C
—65 to +150°C

+265°C

*The maximum output current'is approximately 40 mA independent of the magnitude of Vv*. Continuous
short circuits at VT > 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.

tThis input current will only exist when the voltage at any of the input leads is driven negative. This current
is due to the collector-base junction of the input p-n-p transistors becoming forward biased and thereby
acting as input diode clamps. In addition to this diode action, there is also lateral n-p-n parasitic transistor
action on the IC chip. This transistor action can cause the output voltages of the amplifiers to go to the
vt 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.

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

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

Features:

8 Operation from single or dual supplies

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

® DC voltage gain . . . . . . 100 dB (typ.)

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

® |nput offset voltage . . . . . . . 2mV (typ.)

® |nput offset current . . . . . .. 5 nA (typ.)

tor CA224, CA324

3 nA (typ.) for CA124

| Repl t for industry types 124, 224, 324

Applications

® Summing amplifiers
® Multivibrators

® Oscillators

® Transducer amplifiers
8 DC gain blocks

outpuT1 (D @@ outPuT 4
Nour 1 O A '_@INNEDSUT a
POS
INPUT I@— r'—@ ,F;?PSUN

vt (@D (D GrounD
et 2 © Weur 3
NEG
iput 2 O —®Neur 3
ouPuT 2 (D (8 ouTPuT 3
92CS-24204

TOP VIEW

Fig. 1 — Functional diagram.
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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|0 Note 3 — 2 5 - 2 7 mV
Output Voltage Swing, Vopp R =2k 0 - {vt-15]0 — |vt=158] Vv
Input Common-Mode +_ +_ +
Voltage Range, Vicr Note 2, V*=30 V 0 - V'-15|0 - |v'-15 \%
Input Offset Current, || Wy - 3 30 |- 5 50 nA
Input Bias Current, ||g I|+ or {;7, Note 1 — 45 150 — 45 250 nA
Vit=+1V,v|7=0V
! o ' 20 | 40 - A
Output Current (Source), Ig vt=15 v 20 40 — m
vit=0Vv,v;7=1 v,v*=15 Vv |10 20 - Jio | 20 - A
Output Current (Sink), Ig |+ l_ m
V| =0V,V| =1 V, 12 50 _ .
V(=200 mV 12 1580 | - |pA
Large-Signal Voltage Gain, A R =2 kQV*=15Vv 94 100 - 88 100 - dB
(For large VO swing)
Common-Mode Rejection Ratio,
CMRR DC 70 85 - 65 70 - dB
Power Supply Rejection Ratio, _ _
PSRR bC 65 100 65 100 dB
Amplifielf-tovAmpIifier f=1to 20 kHz (Input re- ~ 12120 _ _ 1-120 _ dB
Coupling ferred)

Tp = —55 to +125°C

Tp =-40 to +85°C (CA224),
Ta =0to 70°C (CA324)

Input Offset Voltage, V|o Note 3 - - 7 - - 9. mV
Temperature Coefficient of _ _ _ _ _ V/OC
Input Offset Voltage, ‘IVIO RS 7 7 K
Input Offset Current, |0 Wt - - 100 - - 150 nA
Temperature Coefficient of _ _ _ _ o
Input Offset Current, 1|5 10 10 PA/RC
Input Bias Current, i I|+ or )~ — - 300 — - 500 nA
Supply Current, I* Ry = On All Ampl. - 0.8 2 — 0.8 2 mA
Input Common-Mode +_ _ +_ _ vt_2 v
Voltage Range, V|cR vi=30v 0 vi-2 0
Large-Signal Voltage Gain, A R =2 kQV*t=15V 88 — - 83 - - dB
(For large V(g swing)
Output Voltage Swing:
Hiah-Lovel. V R =2k V=30V 26 - - |28 | - - v
g evel VoM RL=10 k&2 27 |28 | - |27 | 8 | -
Low-Level, Vo R =10k - 5 20 - 5 20 mV
Output Current: .
V[ =1 VDc,V|_=0.
_ - A
Source, Ig vt=15V 10 20 10 20 m
V|~=1Vpc.V, =0,
Sink, 1o sy 5 |8 | - |5 |8 | - |ma
Differential Input Voltage Note 2 - - vt - - vt \ ]

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-1s V, but either or both inputs can go to +32 V without damage.

NOTE 3:

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

Vo =14 Vpc, Rg=0 Q2 with V* from5 V 10 30 V; and over the full input common-




CA124, CA224, CA324 Types

TYPICAL CHARACTERISTICS CURVES

. T T AMBIENT TEMPERATURE]
INPUT_COMMON-MODE VOLTAGE] 1 1T H H R T Ty (Ta)=25°C
RANGE (VIcR)=OV « HiH HEEH v+ H 3 __‘_ A —
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Fig. 9—Open-loop frequency response.

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

Fig. 11—Voltage follower pulse response.
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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).

“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
u  Differential input-voltage range equal to the
supply voltage
® Maximum input-offset voltage (V)q):
CA139A, CA239A, CA339A — 2 mV
CA139, CA239, CA339 — 5 mV

= Replacement for industry types 139, 239

MAXIMUM RATINGS, Absolute-Maximum Values at T4 = 259C: 339, 139A, 239A, and 339A
DCSUPPLY VOLTAGE . ... ..ottt iiiinannnns 36 Vorti8V Applications:
DC DIFFERENTIAL INPUT VOLTAGE ................. 36 V w Square-wave generators
INPUT VOLTAGE ...ttt it i iiiiann —0.3V to +36 V = Time-delay generators
INPUT CURRENT (V|<—-03V)* ... ..., 50 mA ® Pulse generators
OUTPUT SHORT CIRCUIT TO GROUND* ®  Multivibrators
(Single Supply) . ... Continuous ® High-voltage digital logic gates
DEVICE DISSIPATION: = A/D converters
UptoTa=550C .. ....iiiiiiiiiiiiiiinnn.. 750 mW = MOS clock timers
Above TA=550C ........oiiniuiiiiiiiiiinnenn. derate linearly at 6.67 mW/°C
AMBIENT TEMPERATURE RANGE:
Operating . .......... R —55 to +125°C —
SHOFAgR ...ttt e —65 to +150°C ouTpuT 2 (D~ @ outeur 3
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 £ 1/32 in. (1.59 £ 0.79 mm) outeuT 1 @ @oureur 4
from case for 10 seconds max. ...................... +265°C vt () GROUND
* Inputs must not go more negative than —0.3 V. NEG. INPUT | ()— +—(@ POS. INPUT 4
AShort circuits from the output to V* can cause excessive heating and eventual destruction. POS. INPUT | @ 10) NEG. INPUT 4
The maximum output current independent of vtis approximately 20 mA. NEG. INPUT 2 : : POS. INPUT 3
v pos. INPUT 2 (D) (® NEG. INPUT 3
(P T02,5.4 TOP VIEW
92CS-24149
13.5,.A 1!00 HA Fig. 2 —Functional diagram.
+
2
o
+INPUT O,
outpuT o ® TYPICAL CHARACTERISTICS
=INPUT ) LOAD" RESISTANCE (R LY=o
< 13,
| [ o i 08| L eMPERATURE (1520
s a6 H g prer? sec |
[
& os
70 2,3,4 §
> 04
b ;
\ = . / “ o2
COMPARATOR NO. |
92CM-24150RI

o o 20 30

SUPPLY VOLTAGE (V*)—V
92C$-24151R1

Fig. 1 —Schematic diagram. Fig. 3—Supply current vs. supply voltage.




CA139, CA239, CA339 Types

ELECTRICAL CHARACTERISTICS TYPICAL CHARACTERISTICS (Cont'd)

TEST CONDITIONS LIMITS COMMON-MODE INPUT RESISTANCE Ry io®a L]
vt=5Vv CA139 CA139A « RSiis
CHARACTERISTIC UNITS T s 85°C
Unless otherwise ) HHH
indicated Min.| Typ.| Max. | Min.| Typ.| Max. -;' T URE m)-:m.
w
Input Offset xsoc | - | 2 5 S 2 £ 30 T Tov¢
Voltage (V|0)A VREF = mv :
At'Output Switch | 14 V.Rs=0|Note 1| — | — 9 I 4 g ®
Point V=14V z
Differential Input Keepill inputs =0 V
for V™ (If used), - - 36 - - 36 v ° 0 20 30 40
Voltage (V|p)
NOteS 1, 2 SUPPLY VOLTAGE (V') ~V 92CS-24152RI
VI— =1V, o Fig. 4—Input current vs. supply voltage.
Saturation Voltage |V ,*=0V, 25°C | - [250] S00 | - [250 ] 500 v
(Vsat) ‘SlNK < Note 1 700 700 m AMBIENT TEMPERATURE (Tp)25°C 2
4 mA B B B B s QV*=+I5v l
Common-Mod ; :
mon-ode 250C |o |- |vtois]lo0 |- |vt15 P
Input Voltage Note 3 Note 110 v -2 | o Vi \% g
Range (V|cR) ° - _ - _ > :
Input Offset - fzee - l3 | 2 |- 13 ] 2 | i 2
Current (1,0) o Note1|— | - | 100 |- |- | 100 | " :
|‘+ or ||_ 0 g i
Input Bias Current | with Output 5C - |25 100 f - |25 | 100 A H i
| in Li 3
g in Linear Note 1| — | — 300 | - |- 300 2 L B S
Range TIME (11— uS
N RL — oo on a" com- 92CS-24183
Supply Current (17) parators, Tp = 2%oc |~ 08 2 - 08 2 mA Fig. 5—Response time for various input
overdrives—negative transition.
vit>ry,
Vl—— =0, 250C - 0.1 - - 0.1 - nA T )L 1; AMBIENT TEMPERATURE (Ta) «25*CHp] 00 ?
= = 50
Output Leakage Vo=5V b
Current V|+ 21V, :§_‘
V|7 =0, Note 1| — — 1 — - 1 UA i g
VO =30V > INPUT g
viZ>1v, ! o
Output Sink v|*=o, M
Current Vo <+15V, 6 16 - 6 16 - mA é
Tp =259 =
A = 25°C F
RL>15kQV*=15V, 8
Voltage Gai L ! 1— - — ° oS 0 s 2
oltage Gain (AO!‘) TA= 250C 200 50 200 V/mV T™E (11— 58
P2CS-24134
\SIVIV;JLLRLE(;QS Fig. 6—Response time for various input
Large Signal y overdrives—positive transition.
Rgspor?se Time +1.4V.VRL =50V, |- [300 - - oo B ns
RL =5.1kQ, o T [
Ta = 25°C o somon |
) VRL=5V, E
R;:"";” "'5'":6 RL = 5.1 k2, - {3 - |- 3| - us . ~
e Figs. Tp=25°C LN
g 10} 1".0
Note 1: Ambient Temperature (T 4 ) applicable over operating temperature range as shown below. §_ t\“\'
CA139  _ oc) | CA239 oc) | CA339 o g %
CA139A (—55 10 +125°C) CA239A (—25 10 +85°C) CA339A (0 t0 +70°C) £ o2 “’?@\2
Note 2: The comparator will provide a proper output state even if the positive swing of the inputs exceeds fE' - &\\‘
the power supply voltage level, if the other input remains within the common-mode voltage range. ER WA
The low input voltage state must not be less than —0.3 V (or 0.3 V below the magnitude of the ol = l — = - ,
negative power supply, if used). ° ou*r:n SINK cunn::n (Ig)—ma ° °
Note 3: The upper end of the common-mode voltage range is (V*) — 15 V, but either or both inputs can ° s2cs- 24155
g0 to +30 V without damage. Fig. 7—Output saturation voltage vs. output sink
current.
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CAI39, CA239, CA339

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS LIMITS
vt=5vV CA239, CA339 | CA239A, CA339A
CHARACTERISTIC UNITS|
Unless otherwise
indicated Min.| Typ.| Max. | Min.| Typ.] Max.
Input Offset woc |- |2 s |- |1 | 2
Voltage (Vo) v _ mV
At Output Switch 1§§/FR —olNote1] — | = 9 _ 1 a
Pointv=14v |7 V"S ¢
. . Keep all inputs =0
D\'/'::t'e":':’\'/'"’;”‘ ViorvV™ (ifused), | -~ |- | 36 |- |- 36 | v
3¢ Vip Notes 1, 2
ViT=1yV, o
Saturation Voltage |V t=0V, 25°C 250 | 500 250 | 500 mv
<
Veat) ISINKS INote1| - |~ | 700 |- |- | 700
4 mA
Common-Mode 2%°c {0 |- |vt-1is|0 |-~ |vi-1s
Input Voltage Note 3 v
Range (V|cR) Note1| 0 |- | V-2 10 |- |Vv*a2
Input Offset 4 _ 25°C | - |5 50 - |5 50
|| - || nA
Current (1)) Note 1| — | — 150 | — |~ 150
T -
. hoorli” dsoc |~ |25 | 250 |~ |25 | 280
Input Bias Current | with Output nA
(hg) in Linear Note 1| — _ 400 _ _ 400
Range
Ry = on all com-
+ L — —
Supply Current (I7) parators, T = 250C 0.8 2 0.8 2 mA
vitzy,
V|~ =0, 25°C | - |04 - - 101 - nA
Output Leakage Vp=5V
Current vitzy,
V|7 =0, Note 1| — | — 1 - |- 1 MA
Vp=30V
viIT 21y,
Output Sink vit=o0, _
Current Vo<+15V, 6 16 6 16 mA
TA = 250(:
) R >15kQV*=15V,
Voltage Gain (Ag ) Tp = 259C — |200 - 50 |200 - V/mV
V| =TTL Logic
" Swing, VREF =
L‘;’ege z’:s';a'ﬂme +14Vvg =50V,| - [300| - |- 30| - | ns
» R =5.1kQ,
Tp =25°C
" VRL =5V,
R;:“F'f‘e Ts";ee Ry =5.1kR, - |13 - |- 13 - | s
e Figs. T =25°C
Note 1:  Ambient Temperature (T ) applicable over operating temperature range as shown below.

CA139
CA139A
Note 2:

. ony CA239 o
(—55 to +125°C) cA239A( 25 to +85°C)

The comparator will provide a proper output state even if the positive swing of the inputs exceeds

CA339
CA339A

(0 to +70°C)

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 thari —0.3 V (or 0.3 V below the magnitude of the
negative power supply, if used).

Note 3:

go to +30 V without damage.

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




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

For Commercial, Industrial, and Military Applications

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

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

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

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

SUPPLY VOLTAGE, V+:
CA2904.
Other Types
DIFFERENTIAL INPUT VOLTAGE
CA2904
Other Types
INPUT VOLTAGE . .
INPUT CURRENT (V|<~03V) + .
OUTPUT SHORT CIRCUIT TO GROUND
(VE<isVv)* .
DEVICE DISSIPATION
Upto Tp = 55°C .
Above Tp =55°C. .
AMBIENT TEMPERATURE RANGE
Operating
Storage . - . B
LEAD TEMPEHATURE (Dunng Soldenng):
At distance 1/16 £ 1/32in. (1.59 £ 0. 79 mm)
from case for 10 seconds max.

26 Vort13v
32Vorti6V

26V
32V
-0.3V1to VtvVv
50 mA

Continuous

. 630 mW
derate Imearlv 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.

QFAl

©

INPUTS
+(3

Q8 Q9

S

¢

92CM- 29569

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

Features:
u

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
+15t0o+15V
Low supply current — 1.5 mA typ.

Low input offset voltage and current

]
® Low input bias current
L ]
n

Input common-mode voltage range
includes ground

= 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 (4)
NON- INV. OUTPUT (A)
INPUT(A)
Y 9o
NON-INV. 3 % ™e
INPUT (@ © ourput(8)

INV.
INPUT(B)

9205 9a3y

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

" ]
outeuT (4) (D—
NV B
INPUT (A)
NON~INV

INPUT (A)

O

vt

+—Q@ outPuT (8)
INV.

H® npuT (8)
NON- INV.

—® inpuT (8)

TOP VIEW
92CS- 250185

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)

TEST CONDITIONS c Ms'a':“(;s], s i
CHARACTERISTIC e UNITS| |&
. w
Supply Voltage (V¥) =5V - 2
Unless Otherwise Specified ""'"-I Typ. I Max. E e
.. POSITIVE
TA = 25°C §
Input Offset Voltage, V|0 Note 3 - 1 2 mV
Output Voltage Swing, Vopp | RL=2kQ 0 - | Vvt-15 \Y
0 15 20
Input Common-Mode SUPPLY VOLTAGE (V*)—V
Voltage Range, VIGR Note 2, V+=30 V o - |vtas| v
4 Fig.4 — Input voltage range as a function of
Input Offset Current, 1|0 Wr-n- - 2 10 nA supply voltage.
Input Bias Current, 1| I|+ or I}7, Note 1 - 20 50 nA
Vit=+1 V,V|—=0V, INPUT COMMON - MODE VOLTAGE | THHHHT
Output Current (Source), |0 VL 15V ! 20| 40 - mA ?T”EGE#VE?'?)[ Oy R
= | 1
= ? 'l% TTTSUPPLY voLTAGE (v+1a30v'T 1
Vit=0V,V|—=1V,vt=15 V| 10 20 - mA = imw THHTTT T g
2 ol ot f L
Output Current (Sink), IQ Vit=0V,Vi—=1V, £ 4o ! ; :
12| 50 - HA & IHHTTE " SRSV
Vo =200 mV § : T 1 THAH
+ sE§saas: i e Y
Short Circuit Output Current R =0 (to Ground) Note 4 - 40 60 mA B s
E3
zZ H
. . RL>2kQ,Vt=15V ok s
Large Signal Voltage Gain, A . . 5 10 - + I
ge =19 9 OL| (For large VQ swing) 0 0 V/mv : 25 ‘:[1
—— =75 50 25 0 25 50 75 100 125
Common-Mode Rejection AMBIENT TEMPERATURE (Ta)—°C
Ratio, CMRR bC 70 85 - dB 9205-26486
P Sunoly Retecti Fig.5 — Input current as a function of
ower Su ejection i
Ratio PpSpRyP ) DC 65 100 _ dB ambient temperature.
A orso-Amplifier f=11020 kHz (Inputreferred) [ — | -120| dB FFFFFTTE
b4
- € I
TA = =55 to +125°C 1 % :
Input Offset Voltage, V|0 Note 3 - — 4 mV ‘:' H
I 4 1 s
Temperature Coefficient of g ! H
= _ 0 O
Input Offset Voltage, V|0 Rs=0 7 15 uv/ec £ s I H
& g
Input Offset Current, 1|0 W= - - 30 nA 3 2 f = q
> [ AMBIENT TEMPERATURE (Ta)®
Temperature Coefficient of & R
Input Offset Current, <ljo - 10 200 pA/°C| | H P seect
Input Bias Current, | Worl— - 40 10 A 5o 5 20 28 %0
put Bia rent, 1B 1 orfhy 0 n SUPPLY VOLTAGE (V*+)—V
‘ p t C mon M de 92CS - 29567
nput Common-Mo:
vt =30V, Note 2 0 - vi—2 Vv Fig.6 — Supply current drain as a function of
Voltage Range, V|CR supply voltage.
+ R =22 On All Ampl. - | 07 1.2
Supply Current, | mA
RpL=o,V¥=30V - 15 3 120)
' i
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 I —H |
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 % 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. 3
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 E
(0VtoVt —15V). g€ o
NOTE 4: 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 -75V0C
from the output to V' can cause overheating and eventual destruction of thedevice. Destructive dissi- § 1
pation can result from simultaneous short circuits on both amplifiers. o I | I I ” - l | l “ | L l
100 13 10K 100 K

36

Fig.7 — Common mode rejection ratio as a

INPUT FREQUENCY (fjN)— Hz

92¢5-29441

function of input frequency.




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

ELECTRICAL CHARACTERISTICS (Values Apply for Each Operational Amplifier) o |GIENT TEMPERATURE (Ta)-25°C P
i T
] ¥ { I 3 H
< LOAD (R )= 20 k!
TEST CONDITIONS LIMITS : R
CHARACTERISTIC CA258A (G, T, S) UNITS u &
g
Supply Voltage (V¥) =5V - g g H
Unless Otherwise Specified M'“-] Typ. T Max. 8 HH I
Ta =25°C i HHE
8
Input Offset Voltage, V|0 Note 3 - 1 3 mV H
N _ + 0 20 0
Output Voltage Swing, Vopp | RL =2k [ - fvt-is \Y SUPPLY VOLTAGE (v#)—y s e
Input Common-Mode p P i
Note 2, vt=30V 0 — vt _-156 V] Fig.8 — Voltage gain as a function of
Voltage Range, V|CR ot supply voltage.
Input Offset Current, 110 -y - 2 15 nA
Input Bias Current, || It or 1™, Note 1 - 40 80 nA T
Vit=+1V,V| =0V, 3 0t wF
Output Current (Source), | 20 | 40 - mA L
P O | vt=15v EPIRN
Vit=0V,ViI—=1V,v*=15Vv| 10| 20 - mA g 1
w
Output Current (Sink), 10 Vit=0V,Vi—=1V, 2 )
12 50 - HA 3 > o
) Vo =200 mV 8 5. AA,“b
Short Circuit Output Current R =0 (to Ground) Note 4 - 40 60 mA z \Q%e
8 o
. . RL=2k,Vt=15V AMBIENT TEMPERATURE (Tp)+ -40> Ta +85°C | NG|
Large Signal Voltage Gain, AQL (For large VQ swing) 50 100 - V/imv ol 1 i nn! L |||‘i L lfllisl’lllx '
0 100 Ik 10k 100k M oM
Common-Mode Rejection FREQUENCY () —Hz s2cs-29568
Ratio, CMRR DC 70 85 - dB Fig.9 — Open-loop frequency response.
Power- Supply Rejection
Ratio, PSRP oc 65| 100 - dB
Amplifier-to-Amplifier £=1 e S
N = 11020 kHz (Input referred — { =120 - dB AMBIENT TE (Ta)e25°C
Coupling (Inp ’ e ;
SRR i °
TA = —25 to +85°C R o Z
i 1 it/
Input Offset Voltage, VO Note 3 -1 - 4 mv i i i
. et 2 >
Temperature Coefficient of T , 5
- o i z
Input Offset Voltage,xV|Q Rs=0 - 7 15 uv/ec 1 i i L 5
Input Offset Current, 1|0 TR i - - 30 nA % : i |
5
Temperature Coefficient of 3 o i H
Input Offset Current, xI10 -1 10| 200 | pAcC| |3 :
Input Bias Current, |jg Worn~ - | 40 100 nA L T i Py
12CS-24213
Input Common-Mode + + e
5 = — — Fig.10 — Voltage follower pulse response.
Voltage Range, V|CR V7 =30V, Note 2 0 V-2 v v * wonse
. Ry =< On All Ampl. - 0.7 1.2
Supply Current, | mA
R =%, Vt=30V - 1.5 3
AMBIENT TEMPERATURE (Ta)=25°C HEIHE
SUPPLY VOLTAGE (V*)230V H
NOTE 1: Due to the p-n-p input stage the direction of the input current is out of the IC. No loading change exists |, T yagars
on the input lines because this current is essentially constant, independent of the state of the output. IE f H
NOTE 2: The input signal voltages and the input common-mode voltage should not be allowed to go negative by 9m @ RERRESSEE 0 L
more than 0.3 V. The positive limit of the common-mode voltage range is V* — 1.5 V, but either or both - DVo [l H
inputs can go the + 32 V without damage. 2 ® 50 pF T 3 111
NOTE 3: Vg = 1.4 Vpg, Rs =0 © with V* from 5 V to 30 V, and over the full input common-mode voltage range §4 Vi J=: H Nt
(0Vto V¥ =15 V). = L L HERT :
NOTE 4: The maximum output current is approximately 40 mA independent of the magnitude of V*. Continuous  |& 350FHH Ea= egssss sEnsans 'T HE-
short circuits at V¥ >>15 V can cause excessive power dissipation and eventual destruction. Short circuits 3 OUTPUT. jl H - D
from the output to V* can cause overheating and eventual destruction of thedevice. Destructive dissi- st rrﬁ rip [SS38pq eaNE
pation can result from simultaneous short circuits on both amplifiers. i o Fi 1 THTH HH
o 2 - £

TIME (1) —pus
92C5-26488

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)

20

100K

AMBIENT TEMPERATURE|

> bt measee ]
|
3
3
TEST CONDITIONS LIMITS z ~
CHARACTERISTIC CA358A (G, T.8) | yniTs]| |
Supply Voltage (V1) =5V - w
Unless Otherwise Specified M'"'I Typ. l Max. g \
Ta =25°C 5 \\
x
Input Offset Voltage, V10 Note 3 - 2 3 mV 3 N
™~
Output Voltage Swing, Vopp | RL =2k 0 - vt _-15 \Y, o . L
13 10k 100k ™
Input Common-Mode FREQUENCY (f)—H.
N oltace Rty Note 2, V* =30 V o| - |vt-a1s| v T s
9 ange, VICR Fig.12 — Large-signal frequency response.
Input Offset Current, 110 Wt-uy~ -| 5 30 nA
Input Bias Current, || Iitor 1}, Note 1- - 45 100 nA
AMBIE| (« = 25
Output Current (Sourcel, I | b 1V VIT=0V. 20 | 40 N i
utput Current (Source), — m
O | vt=15v .
i
VI*=0V,Vi—=1V,V*=15 V| 10 20 — mA | .|&
Output Current (Sink), IQ Vit=0V,V|—=1V, g
12 50 - MA H
Vo =200 mV 5
Short Circuit Output Current R =0 (to Ground) Note 4 - 40 60 mA *
> + =
Large Signal Voltage Gain, AQL RL=2kQ,V 15V 25.1 100 - V/mV
(For large VQ swing) 4 = a s 28,
Common-Mode Rejection - SUPPLY YOLTAGE (vh) =¥ 92c5-24210
Ratio, CMRR bc | 65 85 - a8 Fig.13 — Input current as a function of
Power" Supply Rejection oc 65 | 100 4B supply voltage.
Ratio, PSRR -
Amplifier-to-Amplifier f=11t020 kHz (Inputreferred) | — | —120 - d8
Coupling 9] vE
V2
. TaA =0 to +70°C e
Input Offset Voltage, V|0 Note 3 - - 5 mV 7 e s[———— 1ot |
158
Temperature Coefficient of o o sl —= =
Input Offset Voltage,<V|Q Rg=0 - 7 20 uv/ec 8o woseENDENT O v
B&
Input Offset Current, 110 TR P | - 75 A | EE /
2 ¥
Temperature Coefficient of 3
Input Offset Current, <l)Q - 10 300 pA/°C
Input Bias Current, || I|+ or )}~ - 40 200 nA \
0,00t 001 ol 10 100
Input Common-Mode —
\p/o‘tage Range VICR V+ = 30 V, Note 2 0 _ V+—2 V OUTPUT SOURCE CURRENT (Ig)—mA sacs- 20002
- Fig.14 — Output source current characteristics.
RL =92 On All.Ampl. -1 07 1.2
Supply Current, 1+ mA
RL =%, V=30V — 15 3
10} 11T
HH H
NOTE 1: Due to the p-n-p input stage the direction of the input current is out of the IC. No loading change exists v*eesvpc 1 T
on the input lines because this current is essentially constant, independent of the state of the output. T
> H
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 Vpgc, Rs =0 Q with v+ from 5 V to 30 V, and over the full input common-mode voltage range §
(OVtoV*—15V). 2
NOTE 4: The maximum output current is approximately 40 mA independent of the magnitude of V*. Continuous 'é 4
short circuits at V¥ >15 V can cause excessive power dissipation and eventual destruction. Short circuits 5 7 vo
from the output to V* can cause overheating and eventual destruction of thedevice. Destructive dissi- | /‘ iB L L <+
pation can result from simultaneous short circuits on both ampilifiers. Tas+28°C 4
ca 4 TR
0001 0.0 ol 1 10 100

OUTPUT SINK CURRENT (Ip)— mA
9205-29443

Fig.15 — Output sink current characteristics.




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

ELECTRICAL CHARACTERISTICS (Values Apply for Each Operational Amplifier)

70

LIMITS L i
TEST CONDITIONS CA158 (G, T, S) g
CHARACTERISTIC CA258 (G, T,'S) UNITS || & Sssasssass!
Supply Voltage (V+) =5 V - 3
Unless Otherwise Specified M"‘-] Typ. I Max. : Ssateht
2 FEH as
Ta =25°C 5 &
Input Offset Voltage, V|0 Note 3 - 2 5 mV 3 -
Output Voltage Swing, Vopp | RL =2k 0 - vt -15 \Y o :
Input Common-Mode _75 .uiual-sz:'r rz:psn:zne(rox—'cn' o
. Note 2, V+=30V o - [vt-1s v * s2cs-2a208
Voltage Range, VICR Fig.16 — Output current as a function of
Input Offset Current, 1j0 =" - 3 30 nA ambient temperature.
Input Bias Current, I|g Iy or I}, Note 1 - | 45 150 nA
Vit=+t1V,V|~=0V,
Output C t (S A 2 40 - A
utput Current (Source), 10 V+t=15V 0 m
Vit=0V,V|—=1V,Vv*=15Vv| 10 | 20 - mA
Output Current (Sink), 10 Vit=0V,V|—=1V,
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 De 70| 85 -} ¢
Power- Supply Rejection
Ratio, PSRR bc 651100 | - d8
Amplifier-to-Amplifier f=11020 kHz (Inputreferred) [ — | =120 - dB
Coupling
Ta = —55 to + 125°C (CA158); Ta = —25 to +85°C (CA258)
Input Offset Voltage, VIO Note 3 - - 7 mV
Temperature Coefficient of
Input Offset Voltage, <V |0 Rs=0 - 7 - uv/oc
Input Offset Current, 110 Wy - - 100 nA
Temperature Coefficient of
Input Offset Current, <I|0 — 10 . pA/°C
Input Bias Current, 118 WForn~ - | 40 300 nA
Input Common-Mode
Voltage Range, ViCR v* =30V, Note 2 0| - vt-2 \Y
+ R =92 On All Ampl. - 0.7 1.2
Supply Current, | mA
RL=o0, 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 Vpg, Rs =0 Q2 with V* from 5 V to 30 V, and over the full input common-mode voltage range
(0OVtoV*—15V).

NOTE 4: 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*t 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, CA§58A, CA2904 Types

40

ELECTRICAL CHARACTERISTICS (Values Apply for Each Operational Amplifier)

TEST CONDITIONS LIMITS
CHARACTERISTIC CA358 (G, T, S) UNITS
Supply Voltage (V) =5V T
Unless Otherwise Specified '"-l yP- I Max.
TaA = 25°C

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

Voltage Range, VICR Note 2, V¥ =30V 0 - vt -15 \Y
Input Offset Current, 1} [ = 5 50 nA
Input Bias Current, Ijg 1)* or 1;~, Note 1 -1 45 250 nA

Vit=+1V,V]—=0V,
Output Current (Source), | 2 4 - A
p (Source), 10 V=15V 0 0 m
Vit=0V,V|—=1V,V*=15V| 10 20 - mA
Output Current (Sink), 10 Vit=0V,VvVi—=1V,
. 12 50 - MA
Vo =200 mV
Short Circuit Output Current R =0 (to Ground) Note 4 - 40 60 mA
. . RL=>2kQ,Vt=15V
V A ' -
Large Signal Voltage Gain, AQL (For large Vg swing) 25 | 100 V/mV
Common-Mode Rejection

Ratio, CMRR DC 651 70 - d8
Power- Supply Rejection

Ratio, PSRR DC 65 [ 100 - dB
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 0,

Input Offset Voltage,=V|Q Rs=0 - 7 - uv/°C
Input Offset Current, 1|0 Wr-n- - - 150 nA
Temperature Coefficient of

Input Offset Current, =)0 - 10 - pA/°C
Input Bias Current, g Wory™ - | 40 500 nA
Input Common-Mode

Voltage Range, VICR v* =30V, Note 2 0| - vt-2 v

+ R =22 On Ail Ampl. - 0.7 1.2
Supply Current, | mA
RL=%, V=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 Vpc, Rg =0 Q with Vv* from 5 V to 30 V, and over the full input common-mode voltage range
v

(OVtoVt —15V)

NOTE 4: 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.

pation can result from simultaneous short circuits on both amplifiers.

Destructive dissi-




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

ELECTRICAL CHARACTERISTICS (Values Apply for Each Operational Amplifier)

TEST CONDITIONS LIMITS
CHARACTERISTIC CA2904G UNITS
Supply Voltage (V+) =5V -
Unless Otherwise Specified M‘"'l Typ. I Max.
Ta =25°C

Input Offset Voltage, V|0 Note 3 - 2 7 mV
Output Voltage Swing, Vopp | R = 10 k2 0 - vt 15 Y
Input Common-Mode _

Voltage Range, VICR Note 2, V¥=30 V 0 - vt -15 v
Input Offset Current, 1|10 Wt —y- - 5 50 nA
Input Bias Current, ||g I|+ or 1;7, Note 1 - 45 250 nA
Output Current (Source), | VITEH V.V 70V, 20| 40 A

utput Curren urce), - m

P © O | vt=15v
Output Current (Sink), |0 Vit=0V,V|—=1V,Vv*=15V| 10| 20 - mA
Short Circuit Output Current R =0 (to Ground) Note 4 - 40 60 mA
. X RL=>2kQ,Vt=15V
Vol . - -
Large Signal Voltage Gain, AQ| (For large VG swing) 100 V/mV
Common-Mode Rejection

Ratio, CMRR bC 50| 70 - dB
Power- Supply Rejection

Ratio, PSRR oc 50 | 100 - a8
Amplifier-to-Amplifier f=11t020 kHz (Inputreferred) | — | —120 [ - dB

Coupling

Ta = —40 to + 85°C
Input Offset Voltage, V|0 Note 3 - - 10 mV
Temperature Coefficient of

Input Offset Voltage,xV|0 Rs=0 - 7 - uv/oc
Input Offset Current, ||Q J l|+ - - 45 200 nA
Temperature Coefficient of

Input Offset Current, <l|0 - 10 - pA/°C
Input Bias Current, I|g WFror— - 40 500 nA
Input Common-Mode

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

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

NOTE 1: Due to the p-n-p input stage the direction of the input current is out of the IC. No loading change exists

on the input lines because this current is essentially constant, independent of the state of the output.
NOTE 2: The input signal voltages and the input common-moge 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¢, R =0 2 with V* from 5 V to 30 V, and over the full input common-mode voltage range

(0Vto VY —15V),

NOTE 4: The maximum output current is approximately 40 mA independent of the magnitude of V*. Continuous

short circuits at V* >>15 V can cause excessive power dissipation and eventual destruction. Short circuits
from the output to V* can cause overheating and eventual destruction of thedevice. Destructive dissi-
pation can result from simultaneous short circuits on both amplifiers.
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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 CA555C may
be triggered by the falling edge of the wave-
form signal, and the output of these circuits
can source or sink up to a 200-milliampere
current or drive TTL circuits.

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY VOLTAGE . . . 18 \Y
DEVICE DISSIPATION:
Upto Tp =85°C .

. . . . 600 mwW
Above Ta = 55°C Derate linearly

5 mw/°C

The CAB55 and CA555C 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-6
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 NE655, 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

@TRIGGER

CAS55 SERIES

CA555G, CA555CG:

Hermetic Gold-CHIP 8-Lead Dual-In-Line

Plastic Package (MINI-DIP)

CAS555T, CA555CT:
Standard 8-Lead TO-5 Style Package

CA5558, CA555CS:
Standard 8-Lead TO-5 Style Package
With Formed Leads (DIL-CAN)

CAS55E, 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,
NE555, MC1555, and MC1455

AMBIENT TEMPERATURE RANGE (All Types): e o 099,
Operating Applications:
CAB55 . —55 to +125 ©°C > = Precision timing
CA555C . 0to70 C s S ial timing
Storage . . . . . —65 to +150 °C @ o A
LEAD TEMPERATURE (During Soldering): RESET) 1 ® Time-delay generation
At distance ‘/1 6" t 1/32” éGNOUND(SUBSVRAYE) - Pu'” ”nerat'on . .
(159 £ 0.79 mm) from case . ) . = Pulse-width and position modulation
for 10 seconds max. 4265 o¢ Fig. 1 — ;zz;cst/ana/ diagram of the CA555 ® Pulse detector
v R ] ol |
O—t | jl
: : | ® Sk |
[ : o ! erouno (1) OXM
| ] A i TrRIGGER(2) (7) viscHarce
: : : outeut (3) (6) THREsHOLD
| | | eser (D s
| : : TOP VIEW
THRESHOLD | :__1 |
|
! |
| ! | 47k a. MINI-DIP plastic package
| : sk | TO-5 style package with formed leads
contROL | 2 _JI 1 N :
VOLTAGE L S I o '
- ] 5.‘} l Q15
TRIGGER T et 1 ! h o
' l 100 & % I 1
RESET | t |
® l: _______________ I ]
DISCHARGE |
Q6

| ¢ VW
I 100
O] [ |

RESISTANCE VALUES ARE IN OHMS

92CL- 24958

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

RESET
TOP VIEW

92¢5-2495"

b. TO-5 style package

Fig. 3 — Terminal assignment diagrams.




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

CA555, CA555C Types

LIMITS .
CHARACTERISTIC|TEST CONDITIONS CA555 CA555C UNITS é H 3 ;;,c H
5 3* L
Min.| Typ. |Max. [Min. | Typ. |Max. ; °° H. e O e
DC Supply Voltage, ‘i e 0 - ""_ ¢ S
v+ 45 — |18 (45 — (16| V E T s s Y
H AT o0 ST
Vt=5V, * o rTH R
H T
DC Supply Current R =o° - 3 5 - 3 6 mA sen: : m{rﬁ 1 L'HH k
(Low State)*, It vt=15V, . o 02 03, oa
MINIMUM TRIGGER (PULSE) VOLTAGE {(xV*)
RL =00 - 10 12 - 10 15 mA *WNERE x IS THE DECIMAL MUL_TIPLIER OF THE SUPPLY VOLTAGE
92c5-24960
Threshold Voltage . L ) -
‘ Fig. 4 — Minimum pulse width vs. minimum
— + _ _ +H
VTH m (2/3)1v (2/3)V v trigger voltage.
. Vt=5V 145 167 |19 — 1.67 —
Trigger Voltage VFo15v 48 5 5.2 — 5 — \%
Trigger Current - 0.5 - - 0.5 - UA
Threshold Current4, =
ITH — | 01 Joa2s | - 0.1 |0.25| wA i
Reset Voltage 04| 07 [10 |04 ]| 07 |10 V 5
Reset Current - 0.1 - — 0.1 — mA §
Control Voltage Vt=5V 29| 333 |38 [26 [ 333 [ 4 [ Vv i
Level vVt =15V 9.6 10 1041 9 10 1 \ @
Vt=5V
ISINK = 5 mA -] - |- |- ]o025 |035
\2 o 25 5 7.5 o 128 15
ISINK = 8 mA _ 0.1 0.25 _ _ _ SUPPLY VOLTAGE (V*)-V. s
Output Volta vt=15V "
utp gl;rop: ISINK = 10 mA — 0.1 0.15 | — 0.1 0.25 Fig. 5 — Supply currént vs. supply voltage.
LowState, VOL  ["\o 0 “50mA | — | 04 |05 | — | 04 |075 . :
v =
IgiINk=100mA | — | 20 J22 | - | 20 |25 5 b ausiar reneeRaToRe (13 12-55°C —1
d ; P
ISINK = 200 mA - {258 | - |- 25 | - e e T
g F — i
Vt=5Vv g P
30| 33 - 275 | 33 - [ [ — <
ISOURCE = 100 mA N S B By
High State, VOH V=15V v 3o
ISOURCE =100mA [13.0] 133 | — h275] 133 | — 2T :
> 04
ISOURCE = 200 mA — 12'5 _ — 12'5 — : S‘UPPL VOLTAGE ‘( 1:=5 5
a . Y vH:5ve vt g sy
Timing Error E || | [
(Monostable): R Ra - ]los |2 |- 1 - | % | T T
Initial Accuracy =11to 100 k2 SOURCE CURRENT (Igouce)— mA
Frgquepcy C=01uF p/m/ Fig. 6 — Output voltage drop (high state) vs.
Dfr'ft with Tested at — 30 |100 | - 50 - oc source current.
emperature vt=5vV,
Drift with Supply Vt=15V — 0.05 | 0.2 - 0.1 - %/V 106} suppLY vOLTAGE (vHe5V T T
Voltage > S I A N
Output Rise Time, t; — 100 — - 100 - ns L N I TeupERATURE (Tp):-58
Output Fall Time, tf - 100 - - 100 — ns g ' T |
* When the output is in a high state, the dc supply current is typically 1 mA less than the H ~/ THE ‘
low-state value. i > b ]
A The threshold current will determine the sum of the values of R and R9 to be used in 2o /*/ -
Fig. 16 (astable operation): the maximum total Ry + Ry = 20 MQ. : T -
P L
.01
t 100

0
SINK CURRENT (Ignk ) —mA
92¢5-24963

Fig.7 — Output voltage-low state vs. sink current
atVt=5V.
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CA555, CA555C Types
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Fig.9 — Output voltage-low state vs. sink current
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Fig.10 — Delay time vs. supply voltage.

Fig.8 — Output voltage-low state vs. sink at VF=15V.
currentat V* =10 V. v+
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' Eagss g M . sv
H 3 H HH 11 b
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Fig.11 — Delay time vs. temperature.
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ouTPUT
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o

92¢s-26781

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 capacitor 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.

44

92C5-24968

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

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

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

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

92€5- 26780

Fig.13 — Reset timer (monostable operation).

vt

O
5V

T
1
|

A= ——— -

TCr Toour
92C5-26783

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 Rg;

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

and t2 =0.693(R2)CT
The duty cycle is:
2 R2
t1+t2 Rq+2Rg

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 (Rq + 2R9) and CT.




5V | 1Lz
o T 1
3.3VE- V. V. Vi
4\N'4 \WANVA\VAN
rrvk-4 M
o |
92CS-26784

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
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Fig.18 — Free running frequency of repeat cycle timer
with variation in capacitance and resistance.




CA723 Types
Voltage Regulators

For Regulated Output Voltages Adjustable from
2V to 37 V at Output Currents up to 160 mA

Without External Pass Transistors

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

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

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

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY VOLTAGE
(Between V* and V— Terminals) 40 \
PULSE VOLTAGE FOR 50-ms
PULSE WIDTH
(Between V* and V— Terminals) 50 Y
DIFFERENTIAL INPUT—OUTPUT
VOLTAGE
DIFFERENTIAL INPUT
VOLTAGE:
Between Inverting and Non-
Inverting Inputs ........... 5 \
Between Non-inverting
Input and V™
CURRENT FROM ZENER DIODE
TERMINAL (Vz) ............ 25 mA
CURRENT FROM VOLTAGE
REFERENCE TERMINAL
(VREE) cvvvvviiiniiininn 15 mA

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, uA723, and
uA723C in packages with similar terminal
arrangements. They are also available in
chip form (“‘H” suffix).

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

DEVICE DISSIPATION:
UptoTp=25C—

CA723T, CA723CT mwW
CA723E, CA723CE mwW
Above Tp = 26°C —
CA723T, CA723CT
Derate linearly ............ 6.3 mW/OC
CA723E, CA723CE o
Derate linearly ........... 83 mw/ C

AMBIENT TEMPERATURE
RANGE (All Types):

Operating . . . . —55to+125 :C
Storage........coeunennn —65 to +150 C
LEAD TEMPERATURE

(During Soldering) :
At a distance 1/16"” £ 1/32"
(1.59 £0.79 mm) from case for
10 seconds max. +265 Cc

O
UNREGULATED!
INPUT

r": R2
6-2v mnﬁ

L v,
T QlO\| z
Qi FREQUENCY
OMPENSATION
06
CURRENT
) flo Ril MIT
300 20k 1500 -
CURRENT
: -O'sense
O
Vagr NON-INVERTING V™ INVERTING
INPUT INPUT
s2cm-24159R1
Fig. 4 — Equival. h ic diag 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:

u Series and shunt voltage regulator
® Floating regulator

= Switching voltage regulator

= High-current voltage regulator

= Temperature controller

FREQUENCY

vt COMPENSATION

O UNREGULATED
INPUT

TEMPERATURE
COMPENSATED
ZENER

VOLT. SERIES PASS
TRANSISTOR
AMPL

Vo
REGULATED
oUTRUT

CURRENT

92CS-24156
LIMITER !

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

CURRENT
LMt

®

V= ,CASE (INTERNALLY
CONNECTED TO TERM 5)

92Cs- 24157R1

Fig. 2 — Terminal arrangement of the CA723T and
CA723CT in the TO-5 style package.

0 Y A—
NC —(: NC
CURRENT
T @ Deoms
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INV.
wpur @1 l/‘“*‘@"c
ERROR
NON-INV. AMPL
weuT O+ —@® vo
VoLt
Yner © S @V
NC
@ ®

92¢s- 24158

Fig. 3 — Terminal arrangement of the CA723E and
CA723CE in the dual-in-line plastic package.




ELECTRICAL CHARACTERISTICSat Ty = 25 C, vta= Vg=V|=12V,V™=0,Vg=5V,

I =1mA, Cq =100 pF, Creg = 0, Rgcp = 0, unless otherwise specified. Divider

impedance R1R2 Rq+R2 at non-inverting input, Term.5, = 10 k2 (see Fig. 23).

CA723 Types

TYPICAL CHARACTERISTICS
CURVES FOR TYPE CA723

MAXIMUM LOAD CURRENT (I| )—ma

(NO HEAT SINK)

THERMAL RES!
QUIESCENT DISSIPATION (PQ M0 mW|

1] Max JuNcTION TEMP (T))mi50°C T
ISTANCE <150°C/W

»“3\6‘«

"
q’%

0

40

DIFFERENTIAL INPUT-OQUTPUT VOLTAGE (Vj-Vg )=V

92Cs-24160

Fig. § — Max. load current vs differential input-

output voltage.

LIMITS
CHARACTERISTIC TEST CA723 CA723C UNITS
CONDITIONS Min.| Typ. | Max. | Min] Typ. | Max.
Quiescent Regulator [ 1 =0,
Current, 1o Vyj=30V -1 23 35 - | 23 4 mA
Input Voltage
Range, V, 95| — 40 95| — 40 Vv
Output Voltage
Range, Vg 2 - 37 2 - 37 v
Differential Input-
Output Voltage,
V|-Vgo 3 - 38 3 - 38 \
Reference Voltage,
VREF 6.95| 7.15 735 | 68| 7.15 75 \
v =12
to40V - | 0.02 0.2 - 0.1 0.5
V=12
to 15V - | 0.01 0.1 — | 0.01 0.1
V=12
Line Regulation to 15V, %Vo
(See Note 1) TA= 5510
+125°C ~ - 0.3 - | - —
V=12
to 15V,
Tao=0to
70°C - | - - - | - 0.3
I =1
to 50 mA = | 0.03 0.15 - | 0.03 0.2
=1
to 50 mA,
Load Regulati Ta- %8t
oat egulation ©
g +125°C - - 0.6 - |- - %Vo
(See Note 1)
=1
to 50 mA,
TA=0
to 70°C - | - - - |- 0.6
Ta=-55
Output-Voltage A °
Temp. Coefficient, to+125°C — [0.002 | 0.015 — — — %/°C
Vg Ta=0
to 70°C ~ | - - - |0.003 | 0.015
f=50Hz
o to 10 kHz - 74 - - 74 -
R(ng:IeNR?e;t)lon f-50Hzt0 dB
¢ Note 10kHz,
CREF = 5uF - 86 - - 86 -
Short-Circuit R B
Limiting Current, scp =104,
| Vp=0 - 65 - - 65 - mA
LIM
BW = 100 Hz
to 10 kHz,
Equivalent Noise RMS = — — — -
quivalent Noise CREF 0 20 20 v
Output Voltage, VN
(See Note 2) BW =100 Hz
10 kHz,
CRep=5uF | - | 25 - - |25 | -

Note 1: Line and load regulation specifications are given for condition of a constant chip
temperature. For high-dissipation conditions, temperature drifts must be sepa-

rately taken into account.

Note 2: For CRrgr, see Fig. 23.

T S
OUTPUT VOLTAGE (Vg)=5V ] Ay
INPUT VOLTAGE (Vy ):12V il
SHORT- CIRCUIT PROTECTION -
00s| ISTANCE (Rgep) 20
: . m
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®
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&
2.
<
3
3
2
8
3
o
3
S
iSasd
20 40 60 80 100
OUTPUT CURRENT (Ig)—ma
92cs-24161
Fig. 6 — Load regulatit ithout current limiting
oostt i OUTPUT VOLTAGE (Vol=5V  THAINL
T  INPUT VOLTAGE (v 1212V i
i 1 SHORT- CIRCUIT PROTECTION
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e
° i
S ‘~ng~r
* TEpg T
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Fig. 7 — Load regulation with current /i

LOAD REGULATION - % Vg

OUTPUT VOLTAGE (Vg)=5V
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) 8

ii

i
il

i

Fig. 8 — Load regul:

OUTPUT CURRENT (Ig)=mA

92Cs-24163

with cu
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A723 Types

TYPICAL CHARACTERISTICS CURVES FOR TYPE CA723 (Cont’d)

1.2] OUTPUT VOLTAGE (Vg)=5V
INPUT VOLTAGE (vp )12V
SHORT- CIRCUIT Pnorecn%ﬂl

¥ RESISTANCE (ascpmo
i
>
L o
- o
z
¥
g
5
2 |
g
5
2
&
5 !
3 s
3
: 5
0. 5 3
3 i
i 3
RS IRERTES H N
2 a G 8 100

OUTPUT CURRENT (Ig)—mA 92€5~24164

Fig. 9 — Current limiting characteristics.

OUTPUT VOLTAGE (Vq) *REFERENCE

VOLTAGE (VRgr)

LOAD CURRENT (I ) =0

QUIESCENT CURRENT (Ig)-mA
-

MAXIMUM LOAD CURRENT (I }—mA

MAX. JUNCTION TEMP. (T, )2150°C
THERMAL RESISTANCE =150°C/W
QUIESCENT 1PQ¥60 mw 11
TO-5 STYLE PACKAGE WITH NO

|||
mps TIT .
T

AMBIENT
HH L7 T
mun ey
TE) 7
Mt MR
706 Re lm-z,.c
' - H HT nu H
HH H H‘}“” 11
T 1T i +
o 20 3 40 o 10 E o 20
INPUT VOLTAGE (Vy)-V s2cs-24165 DIFFERENTIAL INPUT-OUTPUT VOLTAGE (Vi-Vg 1=V

Fig. 10 — Quiescent current vs. input voltage.

Fi

TYPICAL CHARACTERISTICS CURVES FOR TYPE CA723C

92€5-24166
ig. 11 — Max. load current vs differential input-
output voltage CA723CT.

MAX. JUNCTION TEMP. (T }*125°C
PO TT] THERMAL RESISTANCE = 125°C/W

< QUIESCENT DISSIPATION (Pq 60 mW
€ DUALLINCLINE PLASTIC PACKAGE
i WITH NO HEAT IHHTH
o H
=]
= 8
= 1
& 100 H
£
3
3
a
]
S
=
2 4“”’4'%'
z TEMPERAT A, 3
3 Pess; £ (Ta)ed5eg
3 ; fin
T
sama:
T
inaun
0 0 20
DIFFERENTIAL INPUT-OUTPUT VOLTAGE (Vy-Vg )=V
92CS-24167
Fig. 12 — Max. load current vs differentjal input-
output voltage for CA723CE.
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Fig. 15 — Current limiting characteristics.

OUTPUT VOLTAGE (Vg)=5V
INPUT VOLTAGE (Vy }=12V
SHORT- CIRCUIT PROTECTION
RESISTANCE (Rgcp)= N
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INPUT VOLTAGE (vy I*12V

SHORT- CIRCUIT PROTECTION
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92¢5-24168

OUTPUT CURRENT ( Io J=mA
Fig. 13 — Load regulation without current limiting.
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OUTPUT CURRENT (lo 1=ma
Fig. 14 — Load regulation with current limiting.

OUTPUT VOLTAGE V() *REFERENCE

VOLTAGE (Vggr)

LOAD CURRENT (1) =0

QUIESCENT CURRENT (Ig)—ma

C ) 20 0 40
INPUT VOLTAGE (Vy )=V

vs. input ge.

92¢S-24171

INPUT VOLTAGE (Vy) =12V H

OUTPUT VOLTAGE (Vg)=5V

LOAD CURRENT (I )= | T0 50 mA

0.2| AMBIENT TEMPERATURE (Tp)=25°C

SHORT-CIRCUIT PROTECTION
RESISTANCE (R gcp)=0

.
-

HH

:-5 5 15 25 35 45
DIFFERENTIAL INPUT-OUTPUT VOLTAGE (VrVo }=v
92C5-24172
Fig. 17 — Load regulation vs. differential input-
output voltage.

TYPICAL CHARACTERISTICS CURVES FOR TYPES CA723 AND CA723C
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UINE REGULATION-% Vg

OUTPUT VOLTAGE (Vg )=SV
LOAD CURRENT (I )=imA
AMBIENT TEMPERATURE ITA) 25°C

0.3| mn-snzunn. INPUT VOLTAGE (8Vy)e3V

(Rsc,)-o

4
9

e

S

0

15 25 35 45
DIFFERENTIAL INPUT-QUTPUT VOLTAGE (Vv 1=v
92CS-24173
Fig. 18 — Line regulation vs. dlfferent/al input-
output voltage.
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Fig. 19 — Line transient response.
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CA723 Types

0p
6| INPUT VOLTAGE (vp) =12v
a| OUTPUT VOLTAGE (Vgl=5v
> 6 LOAD CURRENT (I )=50ma
3 > 2 AMBIENT TEMPERATURE (Tp)*25°C
; ] a SHORT-CIRCUIT PROTECTION t
3 E | | | RESISTANCE (Rscp)*0 .
s 8 L
2 % 2 !
> s w
i3 8 g !
w w F R:
2 2 8
5 5 E
g 0 2 S s o A
0= BRIUIELT - >
5 RERIEHH 3 F
t INPUT VOLTAGE (Vr) =12V ; ; 1
3 OUTPUT VOLTAGE (Voi' sV = - a
“2}> LOAD CURRENT (T, }* ImA
AMBIENT TEMPERATURE (Ty)#25°C 2
SHORT-CIRCUIT PROTECTION
- RESISTANCE (Rgcp)®O & 0.01
-5 s L 23 35 a3 100 : 10k 100k M
TIME (1) —us s2cs-2ai7a FREQUENCY (f1—Hz s2c5-24177
Fig 21 — Load transient response. Fig. 22 — Output impedance vs. frequency.
v
TYPICAL APPLICATION CIRCUITS v b
+ .
vt ve v Ve
vr VI’_?_? L Sre
VREF Vo VREF Vo VREF
O 2N5956
OR
2N6108
R A
B T .
cares  |URRENT R3 car23 3! car23
CA723C CA723C CA723C
RRENT
%NSEN
NON N
INV- L INV -
_ oD oF INPUT 3x0< RI INPUT %
’ - % e
100 pF
L come comp 160 oF + )
H CIRCUIT PERFORMANCE DATA:
CIRGUIT PERFORMANCE DATA CIRCUIT PERFORMANCE DATA:
REGULATEDOUTPUTVOLTAGE . . . 5 V REGULATED OUTPUT VOLTAGE . . . 15 V REGULATED OUTPUT VOLTAGE s v
LINE REGULATION (AVy=3V) . . . . 05 mV LINE REGULATION (AVy=3V) . . . . 15 mV LINE REGULATION (aVy =3V) . . . . 1 mv
LOAD REGULATION (Al =50 mA). . . 1.5 mV LOAD REGULATION (Al = 50 mA) . 45 mv LOAD REGULATION (a1] = 100 mA) . . 2 mv
Noto: R3 = 812 (0 iimum temperature drift szcs-zaiTe Note: R3 = B2 o inimum temporature drift Note: For applications smploying the TO-5 style packsge
. R1R2 . R1+RZ and where VZ is required, an external 6.2-volt
Fig. 23 — Low-voltage regulator circuit (Vg = 2 R3 may be eliminated for minimum component count,  92CS - 24179 e i hoskd e in series with a2cs- 2010081
to 7 volts). Fig. 24 — High-voltage regulator circuit (Vo =7 °
o " ] P
to 37 volts). Fig. 25 — Negative-voltage regulator circuit.
v v
vr
+
v
+
VREF v 2N5956 VREF
2N3054 Ve NGIO8
o 2N610f
2N5294 VREF vo
RY CA723
CAT723 CA723C
CAT23C RE'%J TED
R
T ouTRUT cA723 CURRENT
SURBEN ca7z3c LM
y———( >—9 fsce NON
NON INV: GURRENT b
INV. INPUT R2 SENSI Rr2 S NPUT
INPUT -
¥ comp NON INV. REGULATED o
= N INPUT BoYE0T 0001 1F
cv R2 < INPUT v- | comr 4 T
[Bo0sr = =
= <l
0. .
CIRCUIT PERFORMANCE DATA: = L& Lo CINCUIT PERFORMANCE DATA:
PUTVOLTAGE . . . 6 V
OUTPU P v
it ‘I“,"".L;c)“ M CIRCUIT PERFORMANCE DATA: LINE REGULATION (aVi=3V) . . . . 05 mV
LOAD REGULATION (A1 = 14) . . . . 16 mV REGULATEDOUTPUT VOLTAGE . . . § V LOAD REGULATION (sl =10mA). . . 1 mV
o LINE REGULATION (AV{=3V) . . . . 05 mV SHORT-CIRCUITCURRENT . . . . . . 20 mA
92CS-24181R1 LOAD REGULATION (Al =1A). . . .. 5 mV 92¢s-24183
Fig. 26 — Positive-voltage-regulator circuit (with o 2w 92CS24182R1

external n-p-n pass transistor).

Fig. 27 — Positive voltage-regulator circuit (with

external p-n-p pass transistor).

?vx-esv

X2,
SK3062,

RS
39kSL
A%

2w

CIRCUIT PERFORMANCE DATA:

nectad in series with VQ (Terminal 6).

REGULATED
Vi LINE REGULATION (aVj =20 V)

REGULATED OUTPUT VOLTAGE . . .

LOAD REGULATION (21 =50 mA). . .

Fig. 28 — Foldback current-limiting circuit.

92cs-24184

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 Ty =25°C:

DC Supply Voltage (between V¥ and V= terminals):
CA741C, CA747C*, CA748C, CA1458* .
CA741, CA747%, CA748, CA15584 .

Differential Input Voltage .

DC Input Voltage* . . . .

Output Short-Circuit Duration.

Device Dissipation:
Up to 70°C {CA741C, CA748C)
Up to 75°C (CA741, CA748) .
Up to 30°C (CAT747)
Upto 26 C (CA747C) .
Up to 30°C (CA1558)
Up to 25°C (CA1458)

For Temperatures Indicated Above

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

Ambient Temperature Range:
Operating — CA741, CA747€, CA748, CA1558.

CA741C, CA747C, CA748C, CA1458 .

Storage . . . . . . . .
Lead Temperature (During Soldering):

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

36V
44V
30V

. H5V
Indefinite

500 mW

500 mW

800 mw

800 mw

680 mwW

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

—56 to +125 °C

0to+70 °Ct

—65 to +150 °C

265 °C

* |f Supply Voltage is less than X 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.

t All types in any package style can be operated over the temperature range of —55 to +125°C, although the
published limits for certain electrical specifications apply only over the temperature range of 0 to +70°C.
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“G" Suffix Types—Hermetic Gold-CHIP in
Dual-In-Line Plastic Package

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

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

Features:

= |nput 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

k.

TOP VIEW
NC

TAB

INV.
INPUT V- NULL
NOTE : PIN 4 1S CONNECTED TO
CASE

vacs-1vaze

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

92¢s - 19427R1

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

TOP VIEW

v
NOTE: PIN 4 IS CONNECTED TO CASE
92¢5-19428

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

Fig. 1 — Functional diagrams.




CA741, CA747, CA748, CA1458, CA1558 Types

RCA No.of | Phase Offset Voltage Min. | Max. VIO Oporating-Ten;perature
Type No. Ampl. | Comp. Null AgrL| (mVv) Range ( C)
CA1458 | dual int. no 20k 6 01to +704
CA1558 dual int. no 50k 5 —55 to +125
CA741C single int. yes 20k 6 0to +70%

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
CA748C single ext. yes 20k 6 0to +704
CA748 single ext., yes 50k 5 —55to +125

*|n the 14-lead dual-in-line plastic package only.
AAll types in any package style can be operated over the temperature range of —55 to +125°C,
although the published limits for certain electrical specifications apply only over the tempera-
ture range of 0 to +70°C.

ORDERING INFORMATION

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

TOP VIEW
INV.
INPUT (A)

OUTPUT (A)
NON- INV. (3
INPUT(A)

INPUT (B)

INV
INPUT(B)

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

OFFSET NULL (D— ® NC
v
weur @ } @ v+
NON -INV.
Moy @— ®output
- OFFSET
v-@— ®Noct

TOP VIEW
s2cs-25014
1e.—CA741CE,CA741CG,CA741E,
and CA741G with internal
phase compensation.

TOP VIEW

PACKAGE TYPE AND SUFFIX LETTER
TO-5 Gold-CHIP Gold- | BEAM-
Type No. STYLE PLASTIC | o i | CHPlcaie | Leap | F'G- No-
8L | 10L | DIL-CAN| 8L | 14L| 8L | 14L
CA1458 T S E G H| GH 1d, 1h
CA1558 T S E G 1d, 1h
CA741C T S E G H| GH 1a, 1e
CA741 T S E G L 1a, 1e
CA747C E G H| GH 1b, 1f
CA747 E G 1b, 1
CA748C T S E G H| GH 1c, 1g
CA748 T S E G 1c, 1g
PHASE
8) COMPENSATION @ v
4 v
INVERTING .
INPUT s Qo
Q a2 & Vo
NON-INVERTING 7 b
INPUT a5k o
Q3 04 Q Ln,
A N R
ovasE N 7oK ouTPuUT
COMPENSATION .
: sk
OFFSET NULL Qs -
350
Qg Qe
% 97 9 G4
yos ~K a7
Ry Ry R2 Rq Ri2 Ry
(1.4 80K 1LY 3K 50K 80
-@v-

ALL RESISTANCE VALUES ARE IN OHMS

Fig.2—Sch
compensation for CA748C and CA748.

ic di
g

of op

92CM-19432

| amplifier with external phase

NULL (A)

v-

OFFSET
NuLL(e)
NON-INV
INPUT (B)

INV
INPUT(B)

NV @ - OFFSET
INPUT(A) ’—® NULL(A)
NON-INV
WPUT (A) - — :)v‘m
orrsn@ ouTPUT

}r

(A)

)———@»c

ouTPUTY
®

O
® s
NULL (8)

925 19429

O—
(O
®__
@__

1£.—CA747CE,CA747CG,CA747E,

and CA747G with internal
phase compensation.

PHASE COMP @_l
8 OFFSET ® puase
NULL
e .
INPUT } Qv
NON -INV.
INPUT (O ®outeur
- OFFSET
v @— ON A

TOP VIEW
s2cs-23999
19.—CA748CE,CA748CG,CA748E,
and CA748G with external
phase compensation.

outeut () (D— v
INV
TN Oy —Q@oureur ()
NON-INV ® INV
INPUT (A) INPUT (B)
- NON - INV.
v @ ® inpur (8)
TOP VIEW
92CS- 25015

1

Fig.

h.—CA1458E,CA1458G,CA1558E,
and CA1558G with internal
phase compensation.

1 — Functional Diagrams (Cont‘d)
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CA741, CA747, CA748, CA1458, CA1558 Types

!!D !t @V+ I] AMBIENT TEMPERATURE (Ta)*25°C]
| 02 .
INVERTING Q
eyt s t %0 $
1
NON=-INVERTING =3 ;opr 5
INPUT o
Q2 ¢ W
Q R, =
Qo NG 00| v ! <>zs9 §
75K 4 QUTPUT
R5 7
39K y 1]
l (] L 20
S Rio DC SUPPLY VOLTS (V¥,v™)
B > 50 92C3-13744R1
Qg Qs Fig.4—QOpen-loop voltage gain vs. supply voltage for
% a7 9 Qa 3 all types except CA748 and CA748C.
oFFSET ¥ _K o
NULL\
wEoowerz gl gh O o e e e e | |
s2cM-194 ‘ ®v- T 0 T T :
21 33 ALL RESISTANCE VALUES ARE IN OHMS. M ﬁﬁfg{é&"ﬁ?ﬁ'&ﬁp@ﬁ&?f&7:3..“5'&;"5 ®v g ] X 3 2 }2 I i $§ -
Fig.3—Schematic diagram of operational amplifiers with internal phase compensation for CA741C, z o SRR i H j;i
CA741, and for each amplifier of the CA747C, CA747, CA1458, and CA1558. @ o N T
ELECTRICAL CHARACTERISTICS £ e R N i
For Equipment Design % i 35
TEST CONDITIONS LIMITS o i
3 N
\sl'i"f'}’s"\‘/""g"" cA741 ‘
* ;
CHARACTERISTIC =—15V gﬁ;:; UNITS i ST
N * FREQUENCY (f)—Hz 92CS-17620
Ambient ‘ CA1558 Fig.5—0pen-loop voltage gain vs. frequency for all
Temperature, Ty Min. Typ. Max. types except CA748 and CA748C.
o .
Input Offset Voltage, V|o[ Rg =< 10kQ % C - ! 5 mV
—55 to +125 °C - 1 6
25°C — 20 200 _ HEHH aveent (Ta)s28°C
Input Offset Current, I —55°C - 85 500 nA 5 fr
+125°C - 7 200 g f
2 T 1
25°C - 80 500 g T azmas
Input Bias Current, I|g -55°C - 300 |1500] nA £ ; =+ -
+125°C - 30 | 500 g
Input Resistance, Ry 0.3 2 - MQ § SaE
Open-Loop Differential | R >2kQ 25°C 50,000 | 200,000 | - - 35 B
. 0 )
Voltage Gain, AOL VO =10V ~551t0 +125°C 25,000 - — DC SUPPLY VOLTS (V*,v™) *
szcs-iTeam
Common-Mode Input Fig.6—Common-mode input voltage range vs. supply
Voltage Range, VicR -55t0 +125 °C 12 13 - \ voltage for all types.
Common-Mode Rg <10k |-55t0+125°C 70 | 9 — | a8
Rejection Ratio, CMRR
S;"‘?’V‘_‘“";gj bsan | RS0k [-85t0+125°C | — | 30 | 150 |wvv B A AT
ejection Ratio, 4
RL=>1 - +125° + + - s
Output Voltage L=>10kQ 5510 +125°C 12 14 v :
Swing, Vopp RL>2kQ |-55t0+125°C | 10 | 13 - 5
25°C - | 17 |28 g .
Supply Current, 1% —~55°C - 2 33| mA § HH
+125°C - 15 | 25 2 3 S
] o4 58585e
25°C - 50 85 =8 e e e o
Device D|S$| pation' PD —55 OC _ 60 100 mw DC SUPPLY VOLTS (V*,v") secorrezem
+125 DC _ 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 CA781C
Supply Voltage, CA747C*
CHARACTERISTIC vt=15V, - 748C UNITS
—=_15V Ambient CA .
Temperature, Tp CA1458
Min. Typ. |Max.
o
Input Offset Voltage, Rg=<10kQ »C _ 2 6 mV
Vio 0to 70°C - - |78
o .
Input Offset Current, % C _ 20 [200 | A
1 0o 70°C - - |300
10
Input Bias Current, 25°C - 80 |500 nA
l:} 010 70°C - - {800
Input Resistance, R) 0.3 2 - MQ
Open-Loop Differential | Ry =2kQ 25°C 20,000 | 200,000 —
Voltage Gain, Ag| Vo=2%10V 0to 70°C 15.000 _ _
Common-Mode Input 25°C +12 +13 _ v
Voltage Range, VicRr
Common-Mode °
< _
Rejection Ratio, CMRR| 18 < 10k& 25°C 70 90 d8
Supply-Voltage < °
Rejection Ratio, PSRR Rg<10kQ 25°C - 30 [150 [uV/V
R >10kQ 25°C +1 4 | -
Output Voltage Swing, =
v 25°C 13 - \%
oPP R 22k 5
0t070 C + 13 -
Supply Current, I* 25°C - 17 |28 | mA
Device Dissipation, Ppy 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
Vit =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 R =2kQ %
Cp <100 pF
Slew Rate, SR:
Closed-loop R >2kQ 0.5 Vius
Open-loop® 40

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

= 0C SUPPLY VOLTS (V* =15, V™ +15)
=H15 AMBIENT TEMPERATURE (Tp)® 25°C
= H1 LOAD CAPACITANCE (C( )+ 100 pF

OUTPUT MILLIVOLTS (Vo)

0%
RISE TIME
05 ° 03 v 5 z
TIME— s

25 3

92CS -ISP4TRI

Fig.8—Output voltage vs. transient response time for
CA741C and CA741.

INVERTING
INPUT

# SEE FUNCTIONAL DIAGRAM -
FOR TERMINAL Nos of OV

RESPECTIVE TYPE NO 92Cs-19424R2

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

INVERTING
INPUT

ouTPUT

92C5-19425R2

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

i

Dual-Input Memory Sense Amplifier

RCA-CA1541D , a monolithic silicon integrated circuit, is a
dual-input memory sense amplifier intended for core memory
applications.

The sense amplifier, consisting of two differential input
amplifiers, a common second stage amplifier, and an output
logic gate (See Fig. 1), converts low-level core-memory ‘1
pulses to saturated logic-level output pulses. Either one of
the input amplifiers may be gated ON with a saturated
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 ied in 14-lead dual-in-line ceramic
package and is rated for operation over the full military
temperature range of —559C to +1250C.

MAXIMUM RATINGS, Absolute Maximum Values, at Tp = 250C

Except for Differential Input Voltage, all voltages are measured with

DC Supply Voltage:
vt (Term. 2)
V' (Term. 7) .. ...........

Differential Input Voltage e e

Common-Mode Input Voltage

A’ or ''B’’-Gate Input Voltage* . . .......
Strobe Terminal Voitage .-. .
Output Terminal Load Current . ... .....

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

Ambient Temperature Range:
Operating .
Storage

Lead Temperature (during soldering):

respect to ground (Term. 8).

+10
-10
t5
t5 Vv
V- to V¥
V- to +6V
+256 mA

< < <

750 mW
. Derate Linearly 8 mW/OC

—55 to +125 °C
—65 to +150 °C

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

case for 10 seconds max.

+265°C

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

. LINERR (- LK, GAT
(? v suteyr @ @ B0
i R21 SRoz| | P23 R33
34k 125k | aT« 175k
q
7 Q18] Rye nss
Rz Ry 2k oh
" 1«
qu Roq
T 36k
gr Am’ur;sao N .—-ﬁm cont
DIFFERENTIAL o 20 | o osie
INPUT 15 018 yos 28 ouTRuT
© fo, {2
8" ampLiFiER(E N Yos
DIFFERENTIAL B a3 e o0
INPUT 5 G 02 Qs OE:I_ CIE) Wos 222
Rig R20 R35
Ra; Rs Ry Rio Pos
40; 40 40 40 1134 5% 3 . 5k
Ri7 Ri9 Yor p L
éun 13,34
“a" INpuT () i Riq
R Rzo |
GATE z_“G.‘ 0,7 248% 154k 2534
8" INPUT (O a Qg GND.
eATe o 7: ny'f R27 R30< R32 ®
o IS LTSS 2sn B
3 2e ~ R, nal INPUT
e
Re Ri3 Ris  SRig RESISTANCE VALUES ARE
344k 344 asx 380 IN OHMS
SUBSTRATE_CONNECTED TO
é TERMINAL 7(V~)
- THRESHOLD
v @I s2cL-1939)

Fig. 2 — Schematic diagram of the CA1541D.
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Features
= Complete dual input core memory sense amplifier

® Two available outputs: —Saturated logic output
—Linear output (positive output for
either polarity input)

= Nominal threshold voltage: 17 mV
®  Adjustable threshold: 10 to 35 mV
® Low threshold uncertainty range: £3 mV
® Fast overload recovery time: —Differential-Mode: 15 ns typ.
—Common-Mode: 30 ns typ.
® Independent channel gate and strobe terminals compatible _
with saturated logic levels
® Suitable for core memories having cycle times > 0.4 us
® |nput offset voltage: 6 mV max.
"A" AMPLIFIER LOGIC
ousspe: LOR Y i
[ cA15410
"A" INPUT
b«AMPLIFIER
o o
"A" INPUT
GATE ) loc
IS, 2
uNAlnrDBv Stace | TERIORER é—fﬂc
= IOUYPUT
T Cam
DIFFERENTIAL "B" INPUT
IAMPLIFIER
©-+
©Ot—
8" INPUT THRE SHOLD,
WEeO @pgee

92¢5-19390

Fig. 1 — Functional block diagram of the CA1541D.

L)
2qmv/
A\ INPUT SIGNAL
CHANNEL
GATE
INPUT
[AMPLIFIER
QUTPUT
~
2v/0Iv. L STROBE INPUT
;ENSE
/] AMPLIFIER
QUTPUT AT
\ e
.
TIME-50ns/DIV,
s2cs-19302
Fig. 3 - Typical operational wave forms.
A CHANNEL vhav
I10°I3-I4:15-Ig
T3 OR I5(—
"
METER
92C5-19393
Fig. 4 — Input bias (1)) and input-offset current (1;g)

test circuit.




ELECTRICAL CHARACTERISTICS

TEST CONDITIONS
VI8V, VT s o5V
VTH ADS. = Ta = 269C
CHARACTERISTICS SYMBOLS _;C i 2% ( o ‘ms LIMITS UNITS
(Term. 13) indicated
Cext= 001 4F Jotherwise) [y [7ve. | Max.
Static (DC) Characteristics
Power Dissipation Po - 140 180 o
Input Offset Current o - 1 2 HA
Input Bias Current:
ut Bias Curren: B s 2
Ta = 25°C g Ve- v uA
Ta - —550C s Ve Z _ 50
Output Voltage: V3= Va=
High VoH | lom=200pA ° 3 - - v
Low— Vig=5V, - - 350
Ta = 25°C vou mv
TATT25C 19 =10 mA - - 400
Strobe Load Current Is Vy2:0 ' - - 15 mA
Strobe Reverse Current: ~ — 2
Ta = 25°C ISR Vi2=5V A
Ta=1250C - - 2
Input Gate Load Current G Vig=Vi1 O - - 25 mA
Input Gate Reverse Current: _ _ 2
Ta = 25°C IGR | V1o = V115V MA
Ta=1250C - - B
Switching Characteristics
Input Threshoid Voitage: 14 17 20
Ta = 25°C VTH mv
TaA< —B5101255C 12 ” 2
Input Offset Voltage Vio - 1 6 mv
Input Gate Voltage: v,
GH Lvg - - 16 -
High V3-Vg=25mv, v
Low VoL | Va=ve:0 - 0.7 -
Common-Mode Range - s -
Input Gate High vem v
input Gate Low - s -
Differential-Mode Range: Vo _ +600 ~ =y
Input Gate High
Input Gate Low VoL - 15 - v
Propagation Delay:
Input to Ampiifier Output na V3=25mV (pulsed), - 10 15
fnput to Output o Vig=2v - 20 30
Strobe to Output o | V3=Va=Vs-Ve-o. _ 15 2 "
V12 = 2V (pulsed)
Gate Input to Amplifier Output 1Ga | Vi1=2V (pulsed) - 10 15
Gate Input to Amplifier Input 1GI V3 =25mV - 30 35
Common-Mode Recovery Time: _ 15 20
Input Gate High tcMR | V3=Vg=15V ns
Input Gate Low - 15 30
Ditferential-Mode
Recovery Time: - 30 -
Input Gate High DR | V3=Vs5=400mV ns
input Gate Low ° -

CA1541D

L 92c5-19394
Fig. 5 — Test circuit for measurement of low (Vi ) and
high (Vo) output voltage levels.

1210 ns

THRESHOLD
WAVEFORMS
sV
OUTPUT
PULSE
AT TERM 9 035V
10210 ns
25v—i
o JD(w%
ha PROPAGATION
AMPLIFIER AY
oUTAUT 50% | WAVEFORMS
AT TERM. 1 —|
S— o
OUTPY! 15V
AT TERM. 9
ov.
viasv
o
AMBLIFIER
79 A
v}
WFT 2v

CA 15410
GATE
ouTRUT
o
0
NOTE 2 52 IN "a"
WHEN S IN “a"
S2 IN"D"
WHEN 52 IN “b”
92CM- 19398

Fig. 6 — Threshold propagation delay, gate and input-offset
test circuit with associated pulse wave forms.
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INPUT THRESHOLD VOLTAGE (VH)—mV

:

'
o
S

DC SUPPLY VOLTAGE (VHV ) s 5 v ©C SUPPLY VOLTAGE (V+,V-)s&5V THRESHOLD ADJUST VOLTAGE [VTH (ADJ]==5V]
THRESHOLD ADJUST VOLTAGE [vyy (A0J1] = =3 V 2 | AMBIENT TEMPERATURE (Ta)=25°C 7 oAMBIENT TEMPERATURE (Ta)=25°C
25
] I I~ | T 1]
£ T Positive b |
£ E [—£.0¢ supp,, I
w 20 S e Yours (i
2 ® g 5
3 < v
(-)' : 18
> o B—
z 2 —~—_|
3 '® " —_
H /] 2 s
& &
« R w
3 /] FR
5 vV I
2 5 —__ |5.5y|
z 2
- z
k-1 13
-235 25 50 75 100 128 -3 -35 <-4 -a5 -5 -55 -6 -65 - X -5 =55
AMBIENT TEMPERATURE (Tq)—°C THRESHOLD ADJUST VOLTAGE [VTH (ADJ.]] —V NEGATIVE DC SUPPLY VOLTS (V7)
92¢5-19396 92cs-19397 92¢5-19398
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pulse wave-forms.
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Fig. 8 — Common-mode input range test circuit with
associated pulse wave forms.
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FM IF Amplifier-Limiter and
Quadrature Detector

Features:
Direct replacement for ULN2111A and MC1357

® Good sensitivity: Input limiting voltage (knee) (400
HV typ. at 10.7 MHz; 250 uV typ. at 4.5 MHz

P and 6.5 MHz)
For FM IF and TV Sound IF Applications » Excellent AM rsjection (45 dB typ. at 10.7 MHz)
The CA2111A, on a single monolithic chip, provides a multi- ® Provision for output from 3-stage {F amplifier section
stage wi ifier-limiter, a quadi e di . and an ®  Low harmonic distortion
emitter-follower output stage. This device is designed for use ® Quadrature detection permits simplified single-coil tuning
in FM receivers and in the sound IF sections of TV receivers. u Extremely low AFC voltage drift over full
In addition, an 0\'Jt‘pm. (e'rminal is prov‘ided which all'ows the opérating-temperature range
use of the amplifier-limiter as a straight 60-dB wideband - Mi number of "
amplifier. L
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 voitage drift over the full operating-temperature range.
This device can be in either dual-in-line or quad-ii
line 14-lead plastic packages (CA2111AE and CA2111AQ,
respectively).
ELECTRICAL CHARACTERISTICS at Tp = 25°C
LIMITS
CHARACTERISTIC SYMBOL TEST CONDITIONS UNITS
MIN. | TYP. | MAX.
DC Voltage: vt=12v - 54 -
At Terminal 1 Vi = 8V - 37 -
At Terminals 4, 5,6, 10 Va,5.6,10 vt= 8v - -] - v
At Terminals 2, 12 VZ, 12 - 35 -
DC Current (into Terminal 13)
Atvt= 8v - 14 - mA
AtV*=12v h3 - 16 -
Amplifier Input Resistance Ry - 7 - kQ
Amplifier Input Capacitance Cy - 1 - pF
Detector Input Resistance Rq2 — 70 - (19
Detector Input Capacitance Cy2 fo =10.7 MHz - 2.7 - pF
Amplifier Qutput Resistance Rio - 60 - Q
Detector Output Resistance Ry — 200 - Q
De-Emphasis Resistance R - 88 - kQ
DYNAMIC ELECTRICAL CHARACTERISTICS at Ta= 25°C
FM Modulation Frequency = 400 Hz, Source Resistance = 5052
TEST CONDITIONS TEST CIR-
CUITOR
fo =10.7 MHz fo=4.5MHz fo=5.5MHz CHARAC-
CHARACTERISTIC | SYMBOL o o d UNITS
Nf =175 KHz Af =+ 25 KHz| Af = + 50 KHz TERISTIC
CURVES
vt=i2v vt=8v vt=12v vt=12v FIG. NO.
LIMITS
TYP. | MAX. | TYP. | MAX.| TYP. | MAX. | TYP. | MAX.
AMPL-LIMITER
Input Limiting Vi(tim) 400 600 400 600 250 400 250 400 v 7,6,8,9
Threshold Voltage @) (RMS)
AM Rejection® * AMR(1) | a5 - 37 - 36 - | - a8 | 2.7.5.6
Ampl. Voltage GainA | Ay(10) 55 - 55 - 60 - 60 - dB 7
DETECTOR
Recovered Audio* |V (AF) |0.48 - 03 - |on - 1.2 - v |e789
Output Voltage (1)) (RMS)
Total Harmonic*
Distortion THD(1) 1 - 1 - 15 - 3 - % 7

V; =10 mV (RMS) AV; <50V (rms)

*100% FM, 30% AM

CA2111AE, CA2111AQ

(LI 14

m
3pr TIF s
viizv 0003uF
sa 4
AmPL - QUADRATURE EmiTTER
Lo s OETECTOR wE e
o1 ]
WER
=

o0

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

s2¢5- 20769

MAXIMUM RATINGS, Absolute-Maximum Values at T 4=25°C

DC Supply Voltage
[between terminals 13 (V*) and 7 (V™)) 16 v
Device Dissipation:
Upto T, =60°C
Above T, = 60°C
Ambient Temperature Range:

600 mw
derate linearly 6.7 mW/°C

Operating . ~55 to +125 °c
Storage o —65 to +150 °c
Lead Temperature (During Soldering):
At distance 1/16 + 1/32 in.
11.59 £ 0.79 mm)
from case for10s max. ....... +265 °c
SUPPLY VOLTAGE (V*)s12 v
AMBIENT TE (Ta1-25°C (]
50| 100%FM.30%AM =i
10°4.5 MHz >N T
? P ‘\ 55«’\‘"" © 1
- RERSiGNAL
g ol N ¥ s i
Ey e % V
5 T ‘\‘;9\ - a——
S 30 /‘c"—r—~~ -tk
S IRINDZS :
H 20 ~7{'5\$
ol Lo B
o[ ]
6 8o, 4 68, 2 4 689 2 e~

INPUT SIGNAL VOLTAGE (Vj) — mV [rms]
92Cs-20761

Fig. 2!~AM rejection vs input voltage (4.5 MHz).
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Fig. 3-AM rjection 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
c2 3 [ < Ry Q c, c3 UPPER LOWER
PEAK | PEAK
MHz uH oF KQ - oF uF Mz MHz
45 14 120 20 30 3 0.003 458 442
55 8 100 20 30 3 0.003 5.63 5.37
10.7 2 120 39 20 a7 0.01 108 105
[UNIVERTER
BOONTON
207E OR
[EQUIVALENT)
S0uF | AcvivM
BALLANTINE
B
2x A NOTE:
FM SIGNAL ry EQUIVALENT H
GENERATOR ; Input to the quadrature coil can be from
BOONTON = /

2
EQUIVALENT

/

DISTORTION

ANALYZER
HEWLETT
PACKARD

330
R

92¢5-20771

Fig. 7 —Testcircuit.

either terminal 9 or terminal 10. Terminal
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 voitage vs input voltage (10.7 MHz)
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AMBIENT TEMPERATURE (Ty)—°C

Fig. 10—AFC voltage vs ambient temp.

92¢5-20767

AMBIENT TEMPERATURE (141:25°C Ts, | 1
100% FM, 30% AM %,
1o *10.7 MHz ]
2 y
|
g
3w - -
z
o
=
g 20 r
i
w
& .
H
0 - I
t - . S
o] |
6 6 B 4 689 4 68jp9g 2 45

INPUT VOLTAGE (V;)—mV [rms]

92€5-20763

Fig. 5-AM rejection vs input voltage (10.7 MHz).
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Fig. 6 —Detected audio output vs input voltage (4.5 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" covers characteristics of different
operating modes, frequency considerations, 10 mHz narrow band
tuned amplifier design, crystal oscillator design, and many other

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

ABSOLUTE-MAXIMUM VOLTAGE LIMITS

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

LEAD-TEMPERATURE (During Soldering):

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

from case for 10 seconds max. +266°C

ELECTRICAL CHARACTERISTICS, at Tpp = 25°C, Vqg =

MAXIMUM POWER SUPPLY VOLTAGE -- 160or 18 V
MAXIMUM SINGLE-ENDED INPUT-SIGNAL VOLTAGE . .34V
MAXIMUM COMMON-MODE INPUT-SIGNAL VOLTAGE . ., ¥2V
MAXIMUM DEVICE DISSIPATION:

From —55°C to 85°C. . 450 mW
Above 85°C Derate 5 mW/°C

+6V, VEE = -6V, unless otherwise specified

CA3000

HIGHLIGHTS
@ Input Impedance . . . . . 195 K typ.
® Voltage Gain. « + « « « + « + 30 dB typ.
@ Common-Mode Rejection Ratio 98 dB typ.
© Input Offset Voltage. . . . . . . 1.4 mv typ.

@ Push-Pull Input and Output
® Frequency Capability
0C to 30 MHz (with external C and R)
® Wide AGC Range. . « . « « . « « . 90 dB typ.

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

LIMITS TYPICAL
SPECIAL TEST CONDITIONS TEST TvPE CHARAC-
CHARACTERISTICS SYMBOLS | Terminals No.4 & No.5 Not | CIRCUITS ca3000 TERISTICS
Connected Unless Specified CURVES
Fig. [Min. [1yp. [ Max. [ units | Fig.
STATIC CHARACTERISTICS
Input Offset Voltage Vio - lie] s n 2
Input Offset Current 110 - [1.2] 10 uh 2
Input Bias Current Ite - 23 36 .y 3
TERMINALS
4 5
Quiescent Operating v8 [ [ - 2.6 - v a
Voltage e [ VEE - w2 ] - [ 4
10 VEE [ - -5 - [ 4 Rs
VEE VEE - 0.6 - \ a4
Device Dissipation Pp NC . NC - 30 - Ld NONE
DYNAMIC CHARACTERISTICS Rio
Differential Voltage Gain AD(FF Single-Ended Output f = | kHz 6 28 32 - dB 5
Single-Ended Input Double-Ended Output f = | kHz 6 - 38 - ds 5 CASE AND.
Bandwidth at -3 dB Point BW V= 10mV, Rg= 1k - |60 | - | kHz 7 SUBSTRATE
o Output Vol ta A 92Cs-12979R2
s::::m utp! ge Vour(P-p) £o1 kM2 6 - lev| - |ven NONE Resistance values are in ohms
e Fig.1 SCHEMATIC DIAGRAM
Common-Mode Rejection _ ~
i CMRR £=1 kHz 9 |70 | 98 8 8
Single-Ended Input b f=1 kHz 1 TOK 195K | - Q 10
Impedance
Single-Ended Output _
Impedance ZouT f=1 kHz 13 5.5K | 8K | 10.5K Q 12
Total Harmonic Distortion THD Rg=Ik§2 f = | kHz V0=42Vp.p - 0.2 5 % 4
AGC Range (Maximum Voltage ~ .
Gain to Complete Cutoff) | A% fe 1 khz 15 | 80} %0 a° NOKE
STATIC CHARACTERISTICS FOR TYPE CA3000
INPUT OFFSET VOLTAGE AND CURRENT vs TEMPERATURE INPUT BIAS CURRENT vs TEMPERATURE QUIESCENT OPERATING VOLTAGE vs TEMPERATURE
39 FOSITIVE OC SUPPLY VOLTS (Vog) = +6 POSITIVE OC SUPPLY VOLTS (Ve - +( 3 OSITIVE DC SUPPLY "°“'5“’CC" +€
. IVE DC SUPPLY VOLTS (Vgg)® =6 NEGATIVE DC SUPPLY VOLTS (Vgg)® -6 § EGATIVE DC SUPPLY VOLTS tv -
2 - 8]
it i ¥8
=8 L ge
£5 G e 5e
¢ s ¥ uot 2 g2
el % Eg ot
oL o2 2
56 29 g2
- £1: o 4
22 = s * 3z
zz 2 3
= H <
5o o 28 Bo 7 2 o 28 25 80 75 100 125 7 -50 -25 25 80 75 100 25

AMBIENT TEMPERATURE (T4 )—°C
92Cs-13299

Fig.2

AMBIENT TEMPERATURE (Tp )—“C
s2cs-13296

Fig.3

AMBIENT TEMPERATURE (T, )—°C
92CS-13394.
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CA3000

DYNAMIC CHARACTERISTICS AND TEST CIRCUIT FOR TYPE CA3000

DIFFERENTIAL VOLTAGE GAIN vs TEMPERATURE DIFFERENTIAL VOLTAGE GAIN AND MAXIMUM OUTPUT
MPOSITIVE B¢ SUPPLY VOLTS Vool = +6 VOLTAGE SWING TEST CIRCUIT
NEGATIVE DC SUPPLY VOLTS (Vgg)= —6 Vee
| FREQUENCY (1) = the/s
s QUBLE- E TP 0SCILLOSCOPE
K] H uT (TEKTRONIX
i INERESEES] DOUBLE-ENDED| TYPE 5::.50@&
4 4 T ) QUTRUT EQUIVALENT)
4t ET TN B
g -3 OQUTPUT|
i 4
]
i = =
v -6V
75 %0 - 25 80 75 100 128 ADIFF. = 2010610 '—?:_T Vee
92CS-13497RI
AMBIENT TEMPERATURE (T, )=—°C
s2cs-13594
Fig.5 Fig.6

COMMON-MODE REJECTION RATI0 TEST CIRCUIT

0SCILLOSCOPE.
WITH

HIGH - GAIN
DIFFERENTIAL
INPUT

92C5-12983R2

COMMON-MODE REJECTION RATIO vs TEMPERATURE fg(‘:,
111 POSITIVE DC SUPPLY VOLTS (Vcc)® +6 01 uF
H NEGATIVE DC SUPPLY VOLTS (Vgg)* ~6
RE( £) = Ikc/s L
€y (RMS)
z
o
5o
§9
o
E o
i3
1Zk
&%
H
3
S
. -6V
-75 -%0 -25 o 25 50 kel 100 125 Vee
AMBIENT TEMPERATURE (Tp 1—°c
920513297 COMMON-MODE REJECTION RATIO(CMR) = 20 log SL:"L%—:&Q
Fig.8 #A = SINGLE-ENDED VOLTAGE GAIN AS MEASURED
IN CIRCUIT SHOWN IN FIG.68
Fig.9
SINGLE-ENDED INPUT IMPEDANCE. TEST CIRCUIT

Figall

POSITIVE DC SUPPLY VOLTS (Vecl= +6
NEGATIVE DC SUPPLY VOLTS (Vgg)= —8
FRE( NCY (t)

SINGLE-ENDED OUTPUT iMPEDAiIcE vs TEMPERATURE

BANDWIDTH AT -3 dB POINT vs TEMPERATURE

POSITIVE DC SUPPLY VOLTS (Vcg)» +6
NEGATIVE DC SUPPLY VOLTS (Vgg)= —6
0]
g 1
é ol AMBIENT TEMPERATURE (T 5 )=-55°C
z
- 125
; 25
3
a
e
3
3
z
2
49|
0.00! 0.0t o1 ' 10
FREQUENCY (f) — MHz 2651329

Fig.7

SINGLE-ENDED INPUT IMPEDANCE

vs TEMPERATURE

S50[]] POSITIVE BC SUPPLY VOLTS (Vgcls 6
o NEGATIVE DC SUPPLY VOLTS (Vgg)® =6
"~ 3001} FREQUENC: = 1kHz

SINGLE-ENDED INPUT IMPEDANCE (Z )

Lle

1111 I
5 -50 -25 25 50

% 100 125

AMBIENT TEMPERATURE (T, )—°C

Fig.10

92¢5-132p8

SINGLE-ENDED OUTPUT IMPEDANCE TEST CIRCUIT

92CS—13498R1

ISINGLE-ENDED OUTPUT IMPEDANCE(Zgyi—k8|

B 50 -25 25 80 75 100 128
AMBIENT TEMPERATURE (T )—°C
92CS-13304
Figs.12

TOTAL HARMONIC DISTORTION vs TEMPERATURE

—

[POSITIVE DC SUPPLY VOLTS (Vec)* +6 |

INEGATIVE DC SUPPLY VOLTS (Vgg)= -6 {
FREQUENCY (1) = 1kHz |

ot

TOTAL

-5

-25 o 25 50 7% [
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Figs 14

0 125
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Fig.13

AGC RANGE TEST CIRCUIT
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Video and Wideband Amplifier WiGHLIGHTS
®Push-Pull Input & Output
®AGC Range . ... .. .. 604dBtyp.
®Designed for use in Yideo Systems and Communication Equipment ©Bondwidth. .. ........ 29 MHx
o Bal d dibh il ik . with " source ® Input Resistance .. .... 150 kg typ.
N ®0utput Resistance .. ... 45 Qtyp.
provides outstanding versatility ® Voltage Gain. . ....... 19 dB typ.
® Built-in stability for from -55°C to +125°C ®Input Offset Voltage . . .. 1.5 mV typ.
© Emitter follower input & output
o Companion Application Note ICANS038 “Application of the RCA-CA3001 Integrated- APPLICATIONS
Circuit Video Amplifier”, ¢ s diff modes, gain control, distortion, ® Schmitt Trigger eDC, IF, &
swing capability, 3 stoge amplifier design,and a Schmitt trigger study. ® Mixer Video
®12-Lead Hermetic TO-5 Style Package ®Modulator Amplifier
ABSOLUTE-MAXIMUM VOLTAGE AND CURRENT LIMITS at Tp = 25°C
Indicated voltage or current limits for each terminal can be applied under the ified for other
All Voltages are with respect to ground (common terminal of Positive and Negative DC Supplies).
VOLTAGE OR VOLTAGE OR
TERMINAL|  CURRENT LIMITS CONDITIONS CURRENT LIMITS CONDITIONS
: L
NEGATIVE | POSITIVE | TERMINAL | VOLTAGE NEGATIVE IPOS’TIVE TERMINAL | VOLTAGE
28 0 1,2610] o
1 -2.5 2.5 3,10 - 3 %
M * 8 25 mA ) ©
1,6 0 200-Q RESISTOR
2 -8.5 0 3,10 -8.5 CONNECTED BETWEEN
9 % TERMINALSNo.8 & No. 1)
1,26 0 9 0 20 1,2,6,10 0
3 -10 0 9 % 3 £
10 E3 1,26 0
1,26 0 10 -10 0 3 B
4 -8.5 0 9 % 9 %
10 -6 1,2,6,10 0
1,2,6 [} 3 5
5 N 0 3,10 5 1 25 mA ° “
9 % 200-Q RESISTOR
° CONNECTED BETWEEN|
L2 TERMINALS Na 10&No.11
6 2.5 2.5 3,10 B3
9 % INTERNAL CONNECTION
12 00 NOT
INTERNAL CONNECTION 0 NOT USE
7 DO NOT USE cage | INTERNALLY CONNECTED TO TERMINAL No.3
(SUBSTRATE) DO NOT GROUND l
OPERATING TEMPERATURERANGE ............................. -55°C to +125°C

STORAGE TEMPERATURE RANGE
LEAD TEMPERATURE (During Soldering):

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

MAXIMUM SINGLE-ENDED INPUT-SIGNAL VOLTAGE
MAXIMUM COMMON-MODE INPUT-SIGNAL VOLTAGE
MAXIMUM DEVICE DISSIPATION:
55 to 85°C
Above 85°C

-65°C to +150°C

+265°C
4V
+25V

450 mW
Derate linearly 5 mW/°C

CA3001

[ Q7
ke 2830 .
K "
° o
21
KSR,
453 i All resistors
22 are in ohms.
Riz 5
v
EE( 92CM-1387ITI

* Internal Connection — DO NOT USE
Fig.1 - Schematic Diagram.
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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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CA3001

ELECTRICAL CHARACTERISTICS, AT Tp = 25°C, Vec =+6 V, VEE= -6V POSITIVE OC SUPPLY VOLTS (Veg)=+6 1111 =7 '{'
NEGATIVE OC SUPPLY VOLTS (Vgg)==6 T
FREQUENCY (#)21.75 MHz -
T T Sssssspass
LIMITS TYPICAL et : jEesteess
CHARACTERISTICS SPECIA’. TEST CONDITIONS TEST CHARAC- 18; I - —+
(See Page 2 for sympops | Terminais No.dand No.S | gipgyits TYPE CA3001 TERISTICS 3 Jirtgses
Definitions of Terms) Not Connected CURVES 1 1 S jass
Unless 2 = X
Fig. Min, I Typ. l Max. | Units Fig. § .
[S LSS 30U F TS uasy) \uys poup:
STATIC CHARACTERISTICS: w iand N
2 $
Input Offset Voltage Vio 12 - lus - mv 2 ’§' 1 T
Input Offset Current 1o 13 - 1 10 uhA 2 18,3} e i H
Input Bias Current I 13 - 16 | 36 | wA 3 B2t ! b3 Sns:
-75  -50 -25 25 50 75 00 125
Output Offset Voltage Voo Rs =1k - 54 | 300 | mv 4 AMBIENT TEMPERATURE (Tp)—°C  92¢s-13267
TERMINALS Fig. 7 - Differential voltage gain vs. temperature.
MODE 4 5 -
Quiescent Operating Vg A NC NC 38 | 4.4 5 v 5
OR
Voltage: NC | v - e - v
Vil EE 5
c |vee| NC BREYEEE v 5
D | VEE | VEE 4 - v 5
A NC NC 60 78 120 mwW 6
B NC | VEE 7n - mW 6
Device Dissipation Pp
[ VEE | NC - 110 mw 6
POSITIVE 0C SUPPLY VOLTS (Vccle +6
B R NEGATIVE DC SUPPLY VOLTS (V) *~
O | Vee] Vee 8 m s AMBIENT TEMPERATURE (13)+285C
DYNAMIC CHARACTERISTICS: L_ZO
Differential Voltage Gain f 1.75 MHz 19 - d8 I
) olee ADIFF 78 16 7.8 2 4L
(Single-ended input and output) f 20 MHz 10 14 - B 7
Bandwidth at -3 dB Point BW Rg = 500 16| 29| - | mnz| wone 2 i
Maximum Output Voitage Swing | VoyT(P-P) Rg =508 f = 1.75 MHz - 5 - Vp-p NONE g
8
f 1.75MHz, Rg 1 K:. 1 - 5 8 dB 2
Noise Figure NF - 2
f 11.7MHz, Rg 1 Ki: 1 1.7 - a8 9 >
Common-Mode Rejection Ratio CMRR f 1 KHz 70 88 - a8 10 l \
Input Impedance Components: 9 b . ol
'
Parallel Input Resistance Rin f  1.75MHz 50 140 - Kl 1" FREQUENCY (f) — MHz 92¢5-13282R1
Parallel Input Capacitance Cin £ 1.75 MHz R 34 7 oF " Fig. 8 - Differential voltage gain vs. frequency.
Output Resistance RouTt f 1.75 MHz - 45 70 1Y NONE
AGC Range (Maximum voltage AGC f 175 MHz 55 | 60 _ B NONE
gain to complete cutoff)
POSITIVE OC SUPPLY VOLTS (Vocl=+6
NEGATIVE DC SUPPLY VOLTS (VEE)* -6 T POSITIVE DC SUPPLY VOLTS (Vcc)+6 8 POSITIVE DC SUPPLY VOLTS (Vee)®+6 I
AMBIENT TEMPERATURE (Tp)+25°C H-HHH{ NEGATIVE DC SUPPLY VOLTS (Vgg)* -6 NEGATIVE DC SUPPLY VOLTS (Vgg)=~6 !
FREQUENCY (1)« KHz AMBIENT TEMPERATURE (Ty)s 25°C |
20 [T I : T
- o ——-] | w
= Y
i SEE i,
? th & ol capaciTance | ) 2
€ g " I w
E w3 2 " 2
- e e < it 2
¢ e E , ‘ H
[ o &
2 2 ¥ ol [ERIDY ; ; &
] H : H INPUT ; ; 5
g S i H RESISTANCE . 2
T 1 C i T T 1 z
1 I | N |
s5) HH i of | . ] = | o
° 500 1000 1300 2000 2300 3000 -5 .50 -25 0 25 50 75 100 125 oo et ey DA s
SOURCE RESISTANCE (Rg)—@ < sacs-isees AMBIENT TEMPERATURE (TA)—°C  92C5-i3288 FREQUENGY (11— e sece e
Fig. 9 - Noise figure vs. source resistance and frequency. Fig. 10 - C de rejection ratio vs. temp
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OIFFERENTIAL

= = 92¢5-13507
1. Adjust Vg for Vour(DC) =0 £0.1 V 2. Measure Vg and record
input offaet voltage (Vo) In mV as

Ve
V10* 000

Fig. 12 - Input offset voltage test circuit.

CMR=20 Loem‘—z-ﬁ’:)ﬂ

"AxSINGLE - ENDED VOLTAGE
GAIN

Fig. 15 - Common-mode rejection ratio test circuit.

Vec

Irp* I1-1gl +6V
11,1 +116l
PR Ll

-6V
92¢s-135%6

Fig. 13 - Input offset current and input bias current
test circuit.

OSCILLOSCOPE

WITH HIGH-GAIN

OIFFERENTIAL
IN

ATTENUATOR
z:500

(TEKTRONIX TYPE

TEKTRONIX TYPE 502,
OR
EQUIVALENT)

175 MHz
AMPLIFIER
= GAIN 0 TO 4548

A

175MHz
SIGNAL
SOURCE

92¢5-13534

AGC RANGE = 20 LOG;g &

-6V

92CS5-13553
* Separate tuned input circuits are used for 1.75 MHz and 11.7 MHz.
Source-resistance matching taps adjusted with circuit tuned to
resonance and with 50-ohm resistor connected to simulate
noise diode.

Fig. 14 . Noise figure test circuit.

RF
© VOLTMETER

éz D = oo I
F"]T_

VeE
-6V

WITH S IN POSITION X
AWITH S IN POSITION Y

92513386

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

@ Designed for use in Communication Equipment

o Bal d  difs, il 1: 6 £ "

P g with

id ds

® 10-Lead hermeti
© Built-in

g ility
ic TO-5 style package
bility for op

source

from -55°C to +125°C

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

IF Amplifier” covers diff

ing modes, cross modulation, gain control, 4-stage

amplifier design, oand an lope and product d y

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

COMMON-MODE INPUT SIGNAL VOLTAGE
MAXIMUM POWER SUPPLY VOLTAGE. ..
OPERATING-TEMPERATURE RANGE
STORAGE-TEMPERATURERANGE ........................
LEAD TEMPERATURE (During Soldering):

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

from case for 10 seconds ma);, ...........................
MAXIMUM INPUT-SIGNAL VOLTAGE
MAXIMUM DEVICE DISSIPATION:

55 to 85°C

Above 85°C

... 2V
16 Vor¥8Vv
-55°C to +125°C
-65°C to +150°C

+265°C
+4v

450 mW

Derate linearly 5 mW/°C

STATIC CHARACTERISTICS AND TEST CIRCUITS

HIGHLIGHTS
@ Input Resistance . .. ... 100 kQtyp.
© Output Resistance . . ... 70 Qtyp.

@ Voltage Gain. . 24 dB typ. @ 1.75 MHz
© Push-Pull Input, Single-Ended Output

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

APPLICATIONS
©® Product Detector © AM Detector

®|F & Video
Amplifier

® Schmitt Trigger

(?w—

*TERMINAL No. 6 IS AN
INTERNAL CONNECTION

00 NOT USE

CASE AND SUBSTRATE
ALL RESISTORS ARE IN OHMS

Fig. 1 — Schematic diagram.

92C5-12953R2

POSITIVE DC SUPPLY VOLTS (Vec) * +6 | POSITIVE DC SUPPLY VOLTS (V¢o) = +6 POSITIVE DC SUPPLY VOLTS (Veo)= +6
NEGATIVE DC SUPPLY VOLTS (Vgg)* ~6 F T % 1] NEGATIVE DC SUPPLY VOLTS (Vgg) = ~6 " NEGATIVE DC SUPPLY VOLTS (Vgg)» —6
g

« 5
it
N . s
o
3o $ 25
i 2 ] g2
RE° &' g% 00¢ g THH
g3 c ge TR
o g £o)

S

3 : g

F a2

g2 E e
F : : 5

2. H ¥

o ol [T EasasRes)
~75 -850 -25 25 50 75 100 125 -75 -5 -25 0 25 50 75 100 (25 -7 - s ol R“? N ’,2 100 128
AMBIENT TEMPERATURE (T4)—°*C 92¢s-13347 AMBIENT TEMPERATURE (Tp) —°C 92c5-13345 AMBIENT TEMPERATURE (To s2cs-13s62

Fig.2 - Input unbalance voltage & current vs temperature.

Fig.3 - Input bias current

vs temperature. Fig.4 - Quiescent operating voltage vs temperature.

STATIC CHARACTERISTICS AND TEST CIRCUITS

POSITIVE DC SUPPLY VOLTS (Veg) = +6 POSITIVE DC SUPPLY VOLTS (Voc) = +6 . n n
NEGATIVE DC SUPPLY VOLTS (Vggis =6 NEGATIVE DC SUPPLY VOLTS (Vgg) s —6 —H'% 1 :g::,‘x; o \f:t}ss‘:'fc’;_ s !t: L H
FREQUENCY (f) =1.75 MHz AMBIENT TEMPERATURE (Ty) =25°C il e kI3

H T TR e o i
z z : desabsgnselteatsigasestsasaiy
g lHE ik
N H HH 1 g o
prtt » 2 H - SSSaRE RS H
25} L ] 5 e SOREY N g oS 0 S84
s : it HE
z 15 T
3 g N\ 8 t
z M N === o f mum:
3 8 v (B H- ¢ S ENE ans|
8 5 P sesds et N
g H [ BeaEa Egat: ez =R NG
2 z 1 — =
s g o 22012280 IeSTERs: »If T[’"
3 T }r# T T 1
22, Sauay HrH FHH 0 HE !
~75  -50 -25 25 50 75 100 125 oft jasassasanan HiHHH 1iHHHEH
. o4 L 100 -5 - e 25 50 75 100 125
AMBENT TEMPERATURE (Tp)—°C FREQUENCY (1)— iz
) 92¢s-13348 szcs-13%82 AMBIENT TEMPERATURE (Ta) — °C
92cs-13346

Fig. 5a - Differential voltage gain vs temperature.
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Fig. 5b - Differential voltage

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




CA3002

ELECTRICAL CHARACTERISTICS, at Tp =25°C, Vcc =+6 V, VEg =-6 V POSITIVE DC SUPPLY VOLTS(Vge)* +6
NEGATIVE DC SUPPLY VOLTS (Vgg)® —6
LIMITS TYPICAL AMBIENT TEMPERATURE (Tp)*25°C
FREQUENCY (t) = 175 MH;
SPECIAL TEST CONDITIONS |  TEST CHARAC- !
CHARACTERISTICS sywgoLs | TERMINALS No3 & Nod | CIRCUITS CA3002 TERISTICS 2
NOT CONNECTED CURVES i
UNLESS OTHERWISE NOTED |—— - - - £
Fig. | Min. [ Typ. | Max. | Units Fig. H
STATIC CHARACTERISTICS: g
input Offset Voltage vVio 4 - 2.2 - mv 2 9
S
Input Unbalance Current v - 22 0 | pA 2 =
Input Bias Current i - 20 3% KA 3
MODE TERMINAL K 500 1000 1500 2000
Qui + Operati 2 4 SOURCE RESISTANCE (Rg) —
iescent Operating - -
Vo » |ver TS BT - v n i o s2cs-13397
B Vee Vee N 39 N " Fig. 7 - Noise figure vs source resistance.
Device Dissipation Py - 55 - mwW None Veo
. +6V
DYNAMIC CHARACTERISTICS: aaouce -
nt
Differential Voltage Gain ViN=10mV wr&ﬁrﬁa"slr"oeﬂnzn-
(Single-Ended Input ADIFF f =175 MHz 19| 2 - dB 58.5
and Output) Rs = 500
Bandwidth at -3 dB Point BW Rg = 508, VN = 10mV - 11 - MHz 6
Maximum Output Voltage Swing | VoyT(P-P) - . - 5.5 - vp.p None
Noise Figure NF =175 MHz Rg = 1k 8 - 4 [ a8 7
Input Impedance Components:
Parallel Input Resistance RIN f=175 MHz None - 100k - Q None v,
_655 92C5-13566.
el | il . =175 MH. - 4 - F N
Pasallel Input Capaciionce Oin z None L one *Taps are adjusted to provide indicated owlvalent \g‘lﬁs of Ry
Output Resistance Rout =175 MHz 14 - 70 - Q %a& 9% with tank tuned to resonance at 1.75 MHz, and resistor
to simulate the noise diode.
AGC Range (Maximum Voltage . . Noise fi
Gain to Complete Cutoff AGC 1= 1.75 Mz 13 60| 8 | - | a8 12 Fig. 8 - Noise figure.
HH POSITIVE DC SUPPLY VOLTS (Vcc) * +6 HF POSITIVE DC SUPPLY VOLTS (Vgc)® +6 man: POSITIVE DC SUPPLY VOLTS (Vocl+ +6 T
H NEGATIVE DC SUPPLY VOLTS (Vgg)®* ~6 HiE NEGATIVE DC SUPPLY VOLTS (Vgg)® =6 inant NEGATIVE DC SUPPLY VOLTS (Vgg)s -6 anss
93] FREQUENCY (f) = 1.75 MHz TTI] AMBIENT TEMPERATURE (Ta )e25°C HHT (1) = LTS MKz 11
INPUT ADJUSTED FOR 3¢ ORDER. HARMONC 2 |11
30 dB BELOW FUNDAMENTAL . H 2
a a H e #
| | 1 T I
B F " oL
:§ :g I 1 &
» o} &4 i
e g £ i
o 7 b0
e e 52 5
§; £ ke
3 =
z H £ e
t
9. L] 1 ittt
- B 25 50 75 100 125 0 0 [ 20 25 30 = %0 -25 25 80 75 100 125

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

Fig. 9a - Output resistance vs temperature.

FREQUENCY (f) —MHz
92¢5-13400

Fig. 9b - Output resistance vs frequency.

POSITIVE DC SUPPLY VOLTS (Vccl® +6

NEGATIVE DC SUPPLY VOLTS (Vggl)= -6

AMBIENT TEMPERATURE (Ta)+23°C

AMBIENT TEMPERATURE (T4)—"°C
92¢s-13402

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

RF

2-TONE
GENERATOR

V.T.V.M
(BOONTON
TYPE 91-CA

EQUIVALENT)

1,21800.000 KMz
1271801500 kHz

Vee

-6V 9205-13564

1) Increase both input-signal tones until the 2f2-f1 and 2f1-f2 output-
signal voltages are 30 dB below the f1 and f2 output-signal voltages.
2) ‘Measure rms values of the input and output signal voltages.

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

Fig. 11 - Intermodulation Test Circuit .

, TR

« B 20 25 %
FREQUENCY (f)—MHz
92CS- 13401

Fig. 12- AGC range vs frequency.

SIGNAL

SOURCI

(HEWLETT-

PACKARD VARIABLE O.iuF
TYPE 658 OR | DC SUPPLY l
EQUIVALENT) | (0 TO-6V) =

L VEE

= -6V 92€5-13565

1) Set attenuator at 80 dB attenuation.
2) Set variable dc supply voltage at 0 V.
3) Increase signal input voltage until RF V.T.V.M. indicates 5 mv

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

Fig. 13- AGC range.




CA3004
RF Ambplifier

Designed for use in C icati E

quip

Source Provides Unexcelled Versatility

Balanced Differential-Amplifier Configuration with Controlled Constant-Current

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

® Similar to RCA CA3005 and CA3006, plus Emitter-Degeneration Resistors
to Provide More Linear Transfér Characteristic and Increased Input-Signal

Handling Capability

® Companion Application Note ICAN 5022 ““Application of RCA CA3004, CA3005,
and CA3006 Integrated Circuit RF Amplifiers’’, covers characteristics of
different operating modes, noise performance, cross-modulation, mixer, AGC,

limiter, detector, and amplifier design considerations.

® 12-Lead Hermetic TO-5 Style Package

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

Voltage limits shown for each terminal can be applied under the i

d circuit for other

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

Push-Pull Input and Output
Wide and Narrow-Band Amplifier
AGC

Detector

Operation from DC to 100 Mc/s
Mixer

Limiter

Modulator

RF, IF, and Video Frequency
Capability

SCHEMATIC DIAGRAM FOR CA3004
SEE NOTE

TERMINAL VOLTAGE LIMITS CONDITIONS TERMINAL VOLTAGE LIMITS CONDITIONS
NEGATIVEI POSITIVE | TERMINAL | VOLTAGE NEGATIVE | POSITIVE | TERMINAL | VOLTAGE
1 NO CONNECTION 7 NO CONNECTION
6 0 8 NO CONNECTION
12 0 2 0 s2¢s-12989m
3 95 3 -6 NOTE: € T | No.
P PR T I : ; R et ot oDl
10 % 9 0 +12 10 © circuit.
1 ® 1 % Fig.1
2 o 12 0
6 0 2 0 TYPICAL STATIC CHARACTERISTICS AND
3 " 0 9 % 3 -6 TEST CIRCUITS FOR TYPE CA3004
° 10 6 6 0 .
u . I 0 K7 . P (Figs. 2 to 8)
12 0 1 © INPUT OFFSET VOLTAGE AND CURRENT
2 0 12 0 VS TEMPERATURE
6 0 2 0 POSITIVE DC SUPPLY VOLTS (Vcg)* +6
9 46 3 .6 NEGATIVE DC SUPPLY VOLTS (VEE" -6
4 2 0 10 % § 0 T
1 % 1 0 +12 10 % ;{ ‘5 T
12 0 1 % i
26,12 0 12 0 B FH
3 -6 2 0 =2 FESETLVOLTAGEHTH
5 5 0 9 % 3 -6 R 8
10 % 6 0 <3
1 % 12 -35 3.5 9 % -
2 0 10 %6 e &
3 -6 11 £ :“
i
9 % CASE INTERNALLY CONNECTED TO TERMINAL H HH
6 35 85 10 % NO.3 (SUBSTRATE) DO NOT GROUND o 3 %0 7 oo
1 5 FREE-AIR TEMPERATURE (Ta)—°C
0 92CS-13302
12 Fig.2
INPUT BIAS CURRENT VS TEMPERATURE
OPERATING-TEMPERATURE RANGE 55°C to +125°C ﬁi” POSITIVE DC SUPPLY VOLTS (Vgg) * +6
STORAGE-TEMPERATURE RANGE -65°C to +150°C [T NEGATIVE DC SUPPLY VOLTS (V) - -&
LEAD TEMPERATURE (During Soldering) «
At distance 1/16  1/32 inch (1.59 + 0.79mm) 1
from case for 10 seconds max. . .................. +265°C l
MAXIMUM SINGLE-ENDED INPUT- &
SIGNAL VOLTAGE . . .. oo et 35V £
MAXIMUM COMMON-MODE INPUT- 5
SIGNAL VOLTAGE . .. .. ooooeeeaeenn. 25V, 435V 3
MAXIMUM DEVICE DISSIPATION 300 mW ]
.
H
9| LITIT IIT] sNmEEREESEEEERES
-73 -%0 -2% 25 %0 ™ 100 128
FREE-AIR TEMPERATURE (Tgp)—°C
92CS-13368
Fig.3

66




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

CA3004

INPUT OFFSET VOLTAGE TEST CIRCUIT

LIMITS TYPICAL
CHARAC-
SPECIAL TEST CONDITIONS | TEST TYPE TERISTICS
CHARACTERISTICS CIRCUIT
SYMBOLS Terminals No.4 and No.5 Open CA3004 CURVES
Unless Otherwise Specified Fig. Min. I Typ. 1 Max. | Units Fig.
STATIC CHARACTERISTICS
Input Offset Voltage Vio Fig.4 - 17 5 mv Fig.2
Input Offset Current Iio Fig.5 - 0.125 5 HA Fig.2
Input Bias Current I Fig.5 - 21 4 HA Fig.3 1. ADJUST R, FOR Voyur+0£0.1V
TERMINALS 2. RECORD Vpo
‘ 5 !
92C5-13578
Quiescent Iy NC NC Fig.8 - 1 - mA Fig.6
Operating or Fig.4
Current m VEE NC Fig.8 - 2.7 - mA Fig.6
NC VEE Fig.8 - |o4s | - mA Fig.6
VEE VEE Fig.8 - |25 - mA Fig.6 INPUT OFFSET CURRENT AND BIAS CURRENT
Quiescent Operating . ) TEST CIRCUIT
Current Ratio lo/l1 Fig-8 - 11 - B Fie.7 Vee
eV
Device Dissipation PT Fig.8 - 2% - mW NONE ' OIuF
DYNAMIC CHARACTERISTICS
Power Gain Gp f = 100 Mc/s Figl [ 10 12 - dB8 Fig.9 WPUT OFFSET
Noise Figure NF f = 100 Mc/s Fig.11 - | 63 9 dB Fig.10 CURRENT (zok|Iiz - Te|
%T:;"m“;aﬁo CMR f=1Ke/s Fig1s | - | 98 - ) Fig.12 ZORRENT (:,1-£;ﬁ
AGC Range (Max. Voltage
Gain to Complete Cutoff) AGC f=175Mc/s Fig.14 | -60 - - dB NONE

DEFINITIONS OF TERMS

Input Oftset Voitage

The difference in the dc voltages which must be applied to the input
terminals to obtain equal quiescent operating voltages (zero output
offset voitage) 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«hal' the sum) of the currents at the two

input voltages at the two
output terminals a:e equai

Quiescent Operating Current
The average (dc) value of the cument 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.

QUIESCENT OPERATING CURRENT RATIO
VS TEMPERATURE

-6V
Vee 92c8-13879
Power Gain

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

Fig.5

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

QUIESCENT OPERATING CURRENT VS TEMPERATURE

signal source representing a generator of zero impedance in series H POSITIVE DC SUPPLY VOLTS (vee)® +6
with the source resistance. - NEGATIVE DC SUPPLY VOLTS (Vggl® -6
. 2 —————— = TERMINALS No. 4 & No. S
Common-Mode Rejection Ratio 'CONNECTED TO Vgg
ra e = TERMINALS No. 4 & No. 5 OPEN
The ratio of the full differential voltage gain to the common-mode Ze n .
voltage gain. !
2=
3
Common-Mode Voltage Gain gs
The ratio of the signal voltages developed between the two output 'i:
terminals to the signal voltage applied to the two input terminals 2
connected in parallel for ac. 3.‘4
-z
Differential Voltage Gain §§ !
The ratio of the change in ou!put voltage at either output terminal e
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. I11]
-78 -850 -28 25 350 75 100 128
AGC Range FREE-AIR TEMPERATURE (Tga) —°C
The total change in voltage gain (from maximum gain to complete 92813384

cutoff) which may be achieved by application of the specified range

of dc voltage to the AGC input terminal of the device Fig.6

TEST CIRCUIT FOR TYPE CA3004

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

0v.°9

—
Fisges|

POSITIVE DC SUPPLY VOLTS (Vge)* +6 [T
|| NEGATIVE OC SUPPLY voLTS (Veg)+ =6 [}

1T

RATIO (Iy/Tg OR 1g/I,)

QUIESCENT OPERATING CURRENT

-75 -5

Fig.7

25 25
FREE-AIR TEMPERATURE (Tpa)—°C

50 75 100 125

92C8-13877

92¢5-13304

Py = Vgc (g +I10 +111) +VEEI3

Fig.8




CA3004

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

POWER GAIN VS FREQUENCY

NOISE FIGURE VS FREQUENCY

POSITIVE OC SUPPLY VOLTS (Veg)® +6 POSITIVE DC SUPPLY VOLTS(Vcg)® +6
NEGATIVE DC SUPPLY VOLTS (Vgg)= —6 NEGATIVE DC SUPPLY VOLTS (Vgg)s =€
FREE-AIR TEMPERATURE (Tga) = FREE ~AIR TEMPERATURE (Tga) =
SOURCE M (Ry) = SOURCE RESISTANCE (R,) = 30 8
LOAD IMPEDANCE (R) = 50 8 ¥
-— .
~ R

s K. é o
- \
§ N § o ol
i ! o

'] 4

" 10 K 00

FREQUENCY (f)—Mc/s FREQUENCY (t)—Mc/s
SRCI-I3300 92CS-13370
Fig.9 Fig.10

COMMON-MODE REJECTION RATIO VS TEMPERATURE

POSITIVE OC SUPPLY VOLTS (Vge) = +6
NEGATIVE DC SUPPLY VOLTS (Vgg)® ~6
(1) =1 Ke/s

an
anus

Pl

01

T

RATIO—

-7 -%0 -28 100 128
FREE-AIR TEMPERATURE (Tpa)—°C
92CS-13308

Fig.12

COMMON-MODE REJECTION RATIO TEST CIRCUIT

Vec
+év

0SCILLOSCOPE
IGH - GAIl
DIFFERENTIAL
INPUT
{TEKTRONIX TYPE

. 540, OR 380
(WITH TYPE D PLUG-IN

OR
EQUIVALENT)
1=t
SIRAL
SOURCE
Q3 Vrms)

COMMON~MODE REJECTION RATIO
CMR* 20 LOG,
10" Egtema) e
“A=SINGLE - ENOED VOLTAGE
GAIN

Fig.13

TEKTRONIX TYPE 502,

92313576

100 Mc/s POWER GAIN AND NOISE FIGURE TEST CIRCUIT
Ve
+ov

s0a
RF
508 voLTMETER®
SIGNAL
. NOISE
SOURCE AMPLIFIERY
OI00E Y 1L

:'o« POWER-GAIN TEST
FOR NOISE -FIGURE TEST Vee

-8V 92M-13838

Fig.1

AGC RANGE TEST CIRCUIT
37250 Vee

LTS Me/s
AMPLIFIER
GAIN:0 TO 45 a8
€
-ev
175 Me/s
A WITH S IN_POSITION X
SIGNAL AGC RANGE = —————
SOURCE 20 LOSI0 TiTH S IN POSITION Y
92CS-13808

Fig.14




RF Amplifiers " Dokt it ond O
® Wide and Narrow Band Amplifier
® AGC

Designed for use in Communications Equipment ® Detector
Balanced Differential Amplifier Configuration with Controlled Constant-Current ® RF, IF, ond Video
Source to Provide Unexcelled Versatility Frequency Copebility
Built-in Temperature Stability for Operation from -55° C to +125° C ® Oporation from OC to 100 MHz
. Mi
Companion Application Note, ICAN 5022 "Appllca'ion of RCA CA3004, CA3005 I.I"'
ond CA3006 Integrated Circuit RF Amplifiers’’, covers h ® Limiter
different operating modes, noise perfc | , mixer, AGC ® Modulator
limiter, detector, and amplifier design consndtn'lons o Cascode Amplifier
12-Lead Hermetic TO-5 Style Package.
ABSOLUTE-MAXIMUM VOLTAGE LIMITS, at Tp, = 25°C
Voltage limits shown for each terminal can be applied under the indi voltage diti for other \|

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

OPERATING-TEMPERATURE RANGE
STORAGE-TEMPERATURE RANGE

LEAD TEMPERATURE (During Soldering)

...... -65°C to +150°C

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

from case for 10 seconds max.

MAXIMUM SINGLE-ENDED INPUT-
SIGNAL VOLTAGE

MAXIMUM COMMON-MODE INPUT-
SIGNAL VOLTAGE

MAXIMUM DEVICE DISSIPATION

VOLTAGE LI
TERMINAL TAGE LIMITS CONDITIONS TERMINAL VOLTAGE LIMITS CONDITIONS
NEGATIVE| POSITIVE | TERMINAL | VOLTAGE NEGATIVE | POSITIVE | TERMINAL | VOLTAGE
7 0 1 0
8 -6 7 0
9 +6 9 +6
1 3. .
5 3.5 0 qs 8 -12 0 10 +6
11 +6 1 +6
12 0 12 0
2 TEST POINT: DO NOT APPLY VOLTAGE FROM 1 0
EXTERNAL SOURCE 7 0
1 0 8 -6
g 905 9 0 +12 10 +6
3 9.5 0 9 6 11 +6
10 +6 12 0
11 +6
12 [ 1 0
1 0 7 0
3 § 0 0 12 s 6
' 5 0 3 o ! i 9 +6
10 +6 1 +6
1 ‘3 12 0
1 0
1 0
7 0 ! 0
9 +6 1 0 RY) s .
5 -12 0 10 16 9 +6
Bt +6 10 +6
12 0 12 0
1 0 8 95
7 0 12 95 0 $ >
9 5 - 10 +6
6 -6 0 10 6 11 %
11 +6 CASE Internallv connected to Terminal No.8 (substrate)
12 -6 DO NOT GROUND
1 0
8 B
9 6
7 3.5 +3.5 10 :6
1 +6
12 0

-559C 1o +125°C

L. #265°C

AR XX

CA3005, CA3006

SCHEMATIC DIAGRAM FOR CA3005 AND CA 3006

VWV
2 e B )
Ry
K
®
CASE_AND
SO8Srhate RESISTANCE VALUES

IN OHMS

928~ 133431

NOTE: Connect Terminal No.9 to mest
;lom:v. dc supply veltage vsed fer
clrcuit.

Fig.1

INPUT OFFSET VOLTAGE AND CURRENT

THJIPOSITIVE DC SUPPLY VOLTS (Vgg) = +6
ITINEGATIVE DC SUPPLY VOLTS (Vgg)e —€
3 T
HHHHEAG
S
it £33
L&
]
]
e
31
35 l-c
FREE-AIR TEMPERATURE (Tpa)—°C
S2CS-IINT
Fig.2
INPUT OFFSET VOLTAGE TEST CIRCUIT
27‘?ﬂ
271
- as ";l
Zv 8
o,
273 &5
v Lot
204 [

I ADJUST R FOR Vouy =O%0.1V
2. RECORD Vyg

92cs-13852

INPUT BIAS CURRENT

T POSITIVE DC SUPPLY VOLTS (Veg)® +6
I‘ nl“:i NEGATIVE DC SUPPLY VOLTS (Vggle® ~6
1
|
§
3
2
2
-7 %0 25 25 %0 75 0 @25
FREE-AIR TEMPERATURE (Tral—°C
secs-1300
Fig.4




CA3005, CA3006

ELECTRICAL CHARACTERISTICS, at T, = 25° C, Vog = %6V, Vgg = -6V QUIESCENT OPERATING CURRENT

HH- POSITIVE DC SUPPLY VOLTS (Vgcle +6
LIMITS TYPICAL H NEGATIVE DC_SUPPLY VOLTS NVeels -s
TEST . —— CHARAC- T TECheeTs o Vee
CHARACTERISTICS  |SYMBOLS | SPECIAL TEST CONDITIONS| CIRCUITS cTIwgs e TERISTICS 3 = —— « TERMINALS No. 4 & No. 5 OPEN
Terminals No.3,4,5, and 6 Not ) CURVES §é
{Connected Except Where Noted|  fig, Mim] Typ. ]Max. Mi"‘l Typ. ]Mat. Fig. S,
STATIC CHARACTERISTICS ge
Input Offset Voltage Vio Fig3 |~ 26 5 | - 0.8 mv Fig.2 gg
Input Offset Current Tio Fig.4 - 14 - |- 1.4 - HA Fig.2 *5
Input Bias Current i Figd | - 19 % |~ 19 uA Fig.5 a2 !
TERMINALS o
wo | e | - 3z
{Quiescent i - - - i
persing o Jo | e (el s i oA | Fias i
Current " NC -VEE 9 - 27 =1 27 - | m HONE -75 %0 25 25 %0 75 100 125
VEE NC Fig.10 | - | 0.45 -] —] 045. ] - | mA | NONE FREE-AIR TEMPERATURE (Tra)—°C
-VEE. -VEE Fig 10 | - 1,25 - - 1.25 - [ mA Fig.6 9281338
" " T
uiescent Operating 210 ig. 10 | - - - - - i
ch"'en( Ratio 01 Fig. 10 105 1.05 Fig.7 Fig. 5
Device Dissipation | oer Fig. 10 | - % - - 2 - | mw | NONE
DYNAMIC CHARACTERISTICS _ QUIE::::‘: OPESRATING CURRENT RATIO
N 1T IV -
f - |cascode Fig. 11 | 16 2 - |16 2 ] Fig.9 HH e v s?:::‘:.'v ‘%‘;}:‘:fgcg’)ti
P i ; - -
ower Gain Gp l'gt:' . ifferential-Ampl. Fig12 | 14 16 -« 16 -| @ Fig.11 o
= |Cascode Confi Fig 11| - | 78 9| -] 78 9| ¢ | Figls <
Noise Figure NF 1100 |[pifrerential Ampl. -
MHz |Configuration Fig.12 - 7.8 9| - 7.8 9 [-] Fig.14 g,?
Common-Mode . _ I - " <
Rejection Ratio CMR | f=1kHz 1ot to1 a® Fig15 ;::
AGC Range (Max. Voltage - - | - - £ o
Gain 1o Somplete Gutoth AGC | f =175 MHz -60 60 dB NONE 55
- I
Y
{1}
POWER-GAIN (DIFFERENTIAL-AMPLIFIER
POWER-GAIN (CASCODE CONFIGURATION) CONFIGURATION)
[CASCODE CONFIGGRATION DIFFERENTIAL-AMPLIFIER CONFIGURATION
EREE-AIN TEMPERATURE (Tra) = 28°C FREE-AIR_TEMPERATURE (Tra) = 25°C -7 50 -25 0 25 %0 75 100 128
3q] FREE-AIR TEMPERATURE (Tra)—°C
0] E\ . szcs- 133
s ] N o, Fig. 6
] N ., H o)
,l, N (. o l "\i 100-Mc/s NOISE FIGURE VS. Vgg (CASCODE
é § T NN CONFIGURATION)
z \Q: Ny z CASCODE_CONFIGURAT I0K
3 A 3 POSITIVE DC SUPPLY VOLTS (Veg)s +6
« g « AN FREE -AIR TEMPERATURE (Tga) = 25°C
w N w . FREQUENCY (f) =100 Mc/s
S 3 SOURCE RESISTANCE (R) » 50 &
H 2 N
H:t
THT
T
o HH
s
L]
© FRI Y () Me/: 100 ° FREQUENCY (f) — Mc/s 100 I
EQUENC: /e sacsame 2813520 g
Fig. 7 Fig. 8 g
«
8
NOISE FIGURE AND POWER GAIN TEST CIRCUIT NOISE FIGURE AND POWER-GAIN TEST CIRCUIT 2
(CASCODE CONFIGURATION) (DIFFERENTIAL AMPLIFIER CONFIGURATION)
s2 -3 -4 -5 6 -7 -8 <9 -0
l’:g ::5 NEGATIVE DC SUPPLY VOLTS (Vgg)
. 92Cs-13385
Fig. 9

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

50-8
vornren OIFFERENTIAL-AMPLIFIER CONF IGURATION
WS POSITIVE DC SUPPLY VOLTS (Vec)® +6
AMPLIFIER ¥ R ey EMPERATURE (TFa) « 26
oA 39:8 SOURCE RESISTANCE (Rq) = 50 2
SOURCE % VOLTMETER # .
OR o)
NOISE NOISE
DIODE ¥ AMPLIFIER ¥ ]
|
= iy
z
Vee -
92CS -13529 -6v 92¢5-13528 g
P le el u Ly ¢ ey e [ u Ly
Mc/s | pF | pF nH uH Mc/s | pF | pF uH uH 3
- -2 -3 -4 5 6 -1 -8 -9
30 [14-150} 5-40} 0.3-0.6 |0.8-1.4 30 |5-40 [1.5-20 | 1.2-2 1.2-2 NEGATIVE DC SUPPLY VOLTS (VEg)
100 | 5-40 | 5-40(0.07-0.12|0.15-0.3] 100 {1-12 {1-12 10.4-0.7 | 0.25-0.5 Fig. 12 szcs-i3see
* FOR POWER-GAIN TEST * FOR POWER-GAIN TEST
Y FOR NOISE-FIGURE TEST ¥ FOR NOISE-FIGURE TEST
Fig. 10 Fig. 11
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COMMON-MODE-REJECTION RATIO

CA3005, CA3006

COMMON-MODE-REJECTION RATIO

TEST CIRCUIT

POSITIVE DC SUPPLY VOLTS (Vccle +6
NEGATIVE DC SUPPLY VOLTS (Vgg)s -6

Ve

6V

0SCILLOSCOPE

WITH HIGH-GAIN

DIFFERENTIAL.
1

TEKTRONIX TYPE 302,

FREQUENCY (1)« | Ke/
HH
H
O
e HH
S B
| H
Q
4
1&

f +

} t

T )

t t I°"-’ &

-75 -8 -28 25 %0 75 00 25
= L

FREE-AIR TEMPERATURE (Tpp) —°C

Fig.13

GAIN: 0 TO 45 dB

92C3- 1333
Fig. 14

AGC RANGE TEST CIRCUIT
37-2%0 vec
»t

175 Me/s
AMPLIFIER

A WITH S IN POSITION |
AGC RANGE * 20 LOGIO L=y s I POSITION 2
s2cs 13873

178 Mc/s
SIGNAL
SOURCE.

Fig.15

EQUIVALENT)

COMMON MODE REJECTION RATIO
\*
+20 Log,o WM (2103
Voirr (AMS)

% A+ SINGLE-ENDED VOLTAGE GAIN
920M-1373¢
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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

o Built-in temperature stability for operation from -55°C to +125°C
e 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

OPERATING TEMPERATURE RANGE .. .. ........... 55°C 10 +125°C
STORAGE-TEMPERATURE RANGE . ... . ........... -65°C 1o +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
MAXIMUM SINGLE-ENDED INPUT-

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

SIGNAL VOLTAGE . .. ....................... 25V
MAXIMUM DEVICE DISSIPATION . ... .............300«;W

ELECTRICAL CHARACTERISTICS, at Tpa =25°C, Vce = +6 V, VEE =-6V,

HIGHLIGHTS
® Input Impedance. . . . 4 K typ.
® Output Impedance . . . 60 Q typ.
® Power Gain . . . . . . 22 dB typ.
® Push-Pull Input & Output

® Direct Coupling to Class B Audio
Output Stage

APPLICATIONS

® Audio Amplifier
® Audio Driver

SCHEMATIC DIAGRAM

oV
Riz Six
Ris Rig
5K 5K
' °5:l-'
| lez KRls Rt
ax ax
I T —O8

R O Ry Ri7
2K 2K 100

LIMITS TYPICAL RpgSK
TEST TYPE s oo e e
CHARACTERISTICS SYMBOLS | SPECIAL TEST CONDITIONS | CIRCUITS CA3007 CURVES 4 5 case ano
Pin 4 Not Connected Unless i v-SuesTRaTE [—
Otherwise Noted Fig. Min. l Typ. I Max., I Units Fig. Fig.1
STATIC CHARACTERISTICS ; TYPICAL STATIC CHARACTERISTICS
v - .57 | 5 v 2
Ioput Unbalance Voltage | Yiy 4 8 e e AND TEST CIRCUIT FOR CA3007
Input Unbalance Current hu 3 - 0.57 H KA 2
INPUT UNBALANCE VOLTAGE AND CURRENT
" - 34 4
Input Bias cuuen}t I 3 11 A vs TEMPERATURE
Q'\mﬁg’l‘ Operating Vg or Vi 3 - 0.87 - v 5 POSITIVE DC SUPPLY VOLTS (Vcc)® +6
NEGATIVE DC SUPPLY VOLTS lVEE)- -6
Device Dissipation Py 3 - 0 - mw NONE yeess
T
DYNAMIC CHARACTERISTICS ;—‘;”
1
Power Gain Gp f=1Ke/s 6 20 | 2 - ¢8 NONE g lE
Total Harmonic “E
Distortion THD f=1Ke/s 6 - 0.28 - % NONE z
Input Impedance 2N f=1Kc/s 7 - 4K - Q NONE §§ T
fud W v ]
-Mo 9(A) £
Crection Ratio CMR f=1Ke/s %8) - - . 8 §§ HeEionn
it 355
55 H
INPUT UNBALANCE: VOLTAGE & CURRENT, INPUT BIAS g, H T HHH
-75 -5 -28 25 %0 ™ 100 25

CURRENT, QUIESCENT OPERATING VOLTAGE, AND
DEVICE DISSIPATION TEST CIRCUIT

FREE-AIR TEMPERATURE (Tral—°C
P

V¢
o5 Fig.2
INPUT BIAS CURRENT vs TEMPERATURE QUIESCENT OPERATING VOLTAGE vs TEMPERATURE
L POSITIVE DC SUPPLY VOLTS (Yool +6 HIF POSITIVE DC SUPPLY VOLTS (vcc) = +6 TP
FH NEGATIVE DC SUPPLY VOLTS (Vgg)= =6 HH- NEGATIVE DC SUPPLY VOLTS (Vgg)* —€ 1
2o 3 T
1
1 &
(Rca | 5
covtionn :
c 20
£ £
'z
3 INEF §s
= oY 2 3
€e 92CS-1360! s 33
"
H S =
R) and Ry matched to 4 1%. = 2
PT =Vecly * Veels H T T THH & i
Ig = Direct Current into Terminal No.9 -7 -% -25 25 %0 73 100 123 - -%0 - 'S . 100 123
13 = Direct Current out of Terminal No.3 FREE-AIR TEMPERATURE (Tra)—°C — FREE-AIR TEMPERATURE (Tra)—°C N
Fig.3 Fig.4 Fig.5
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CA3007

= 0
ABSOLUTE-MAXIMUM YOLTAGE LIMITS, atT, =25°C . ) TYPICAL DYNAMIC CHARACTERISTIC
Indicated voltage limits for each terminal can be applied under the specified i diti for other inal
All voltages are with respect to ground (-VCC,. +VEE, or common terminal of Positive und(NeaaLive DC supplies). AND TEST CIRCUITS FOR CA3007
TERMINAL VOLTAGE LIMITS CONDITIONS TERMINAL VOLTAGE LIMITS CONDITIONS POWER GAIN AND TOTAL HARMONIC DISTORTION
NEGATIVE | POSITIVE | TERMINAL | VOLTAGE NEGATIVE | POSITIVE | TERMINAL | VOLTAGE TEST CIRCUIT
2 0 2 0
3 -6 3 -6 5 +30v
6 0 6 0
1 25 +2.5 7 0 ) 2 0 7 0
9 % 9 £
11 0 11 0
3 -8 2 0
6 0 3 -6
2 -8 0 7 0 9 0 +10 6 0
9 +* 7 0
1l 0 11 0
6 0 2 0
7 0 3 -6
3 -10 0 9 % 6 0
11 0 10 2 0 7 0 ISTORTION
D! L
6 0 l‘\; 'g ANALYZER
7 0
4 -85 0 9 % 1 0 =
11 0 2 0 92513602
2 0 3 -6 T (Output Transformer):
3 I 11 <25 +2.5 6 0 Primary Impedance = 2000 () C.T.
5 0 7 0 Secondary Impedance = 16 {)
5 -2.5 +2.5 7 0 9 % Efficiency = 45% approx.
) F3 ] 0 (STANCOR TYPE TA-10 OR EQUIVALENT)
il 0 3 -6 Fig.6
2 0 12 2 0 ; ;
3 -6 INPUT IMPEDANCE TEST CIRCUIT
6 3 0 7 0 9 %
) % 11 0
11 0 CASE INTERNALLY CONNECTED TO TERMINAL
1 0 No.3 (SUBSTRATE) DO NOT GROUND
2 0
3 -6
7 2.5 +2.5 5 0
6 0
9 4%

92cs-13590
Fig.7

COMMON-MODE REJECTION-RATIO TEST CIRCUITS

COMMON-MODE REJECTION RATIO vs TEMPERATURE

POSITIVE DC SUPPLY VOLTS (Vgg)» +6 T ] *L HH
NEGATIVE DC SUPPLY VOLTS (Vgg) * =] T
weas OSCILLOSCOPE
R HIGH-GAIN
1 DIFFERENTIAL
INPUT
| Ke/s
i GENERATOR| [ —J,—
:’f RMS
e
<3
3 = |
2 } 1T
1% p Wy COMMON-MODE REJECTION RATIO
1 b 92¢5-13600 A" (2103 By
gs: - i cmR 20 Locio S T8 VEE
6 1 :{ TTH TR #A = SINGLE-ENDED VOLTAGE GAIN o2cs-13509
73 -%0 -25 25 % 75 100 125 .
FREE-AIR TEMPERATURE (Tpa)—°C (A) Single-Ended Differential Voltage Gain (B) Common-Mode Voltage Gain
92CS-13448
Fig.8 Fig.9
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CA3008, CA3010, CA3015, CA3016, CA3029,CA3030, CA3037, CA3038
Operational Amplifiers

6.

LN

VOLT TYPES 12.VOLT TYPES
CA3008 CA3016
CcA3010 CA3015
CA3029 CA3015L
CA3037 CA3030

CA3038

PACKAGE
14-Lead Flat Pack
12-Lead TO-5 Style
Beam-Lead Device

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

All types are electrically identical within their voltage groups
The CA310S is availuble in a sealedunction Beam-Lead

version (CA3015L). For further information see File
No. §15, “Beam-Lead Devices for Hybrid Circuit

Applications.

Designed for use in Telemetry, Data-Processing, Instrumentation, and

Communication Equipment

Built-in temperature stability from -55°C to +125°C for flatpack, TO-5
style, and ceramic dual in-line packages: 0°C to +70°C for plastic dual

in-line package

@ Companion Application Notes ICAN-5290, “‘Integrated Circuit 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, Tp = 25°C
Voltage or current limits shown for each terminal can be applied under the indicated
vottage or other circuit conditions for other terminals
All voltages are with respect to ground (common terminal of Positive and Negative DC Supplies)

HIGHLIGHTS
6V Types 12V Types

® Opon-Loop Voltage Gain 60 70
® Common-Mode Rejection Ratio 94 103
® Output Impedance 200 92
® Input Offset Voltage 1 1
® Static Power Drain ot + 12V - 175
tev 30 30
£ 3V 7 7

APPLICATIONS

® Narrow-Bond and Band- ® Oscillator

pass Amplifier

® Operational Functions
® Foedback Ampli
® DC ond Video Amplifier
® Multivibrator

® Comparator

® Servo Driver
® Scaling Adder
@ Balonced

SCHEMATIC DIAGRAMS

dB typ.
dB typ.
Q typ.
mV typ.
mW typ.
mW typ.
W typ.

Modulator-Driver

75K R12$75K

—Qv+
B3

Ry R
2k usk s |
vo |y
Rs
2K
v Ri
20 6 °
SUBSTRATE R
CA3008 CA3030
CA3016 CA3037
CA3029 CA3038

SUBSTRATE

97cM-14068.
CA3010
CA3015

Fig.1

Terminal Voltage or Current Terminal Voltage_ or Current o B
CA3008 Limits Circuit Conditions CA3016 Limits Circuit Conditions
CA3010 |CA3029 | Nega- | Posi- CA3015 {CA3030 | Nega- | Posi-
CA3037 tive tive Terminal Voltage CA3038 | tive tive Terminal IVoItage
- ’ DO NOT APPLY VOLTAGE FROM AN EX-
12 1 D RNAL SOURCE 70 THIS TERMINAL. 12 ! TERNAL SOURCE TO THIS TERMINAL
CA CA3016
CAsgs Ghsigd
CA3010 |CA3037 CA3015 |CA3038
4 6 -8 K v 4 6 -16
! 2 BV ooVl 13 6 ! o 10 13 | w2
1 2 0 1 2 0
0 . vl 3 4 0
2 3 4V | av 3 g : 2 3 gV | + : : 9
10 13 +6 10 13 +12
1 2 0 1 2 0
2 3 0 : wl 2 3 0
3 4 AV | 41V X p P 3 4 8V | + 1 ¢ 1
10 13 +6 10 13 +12
5 NO CONNECTION 5 NO CONNECTION
. 1 2 0 av] ov| 1 2 0
) i I 1w | 13 I + ! ’ 10 13 | +12
7 NO CONNECTION 7 NO CONNECTION
- DO NOT APPLY VOLTAGE FROM AN EX-
5 8 D‘?E’;‘i?{}’\l’.\ ZS.']{JE°%E"T°.55F$2&"M‘.‘.5‘EL" 5 8 TERNAL SOURCE TO THIS TERMINAL
0 NOT APPLY VOLTAGE FROM AN EX-
6 9| TERWAL SOURGE T0 THIS TERMINAL. 6 8 | PTERNAL SOURGE TO THIS TERMNAL
1 2 0 . 1 2 0
7 10 oV | 7V 4 6 % 7 10 oV | +14V 4 6 -12
10 13 +6 10 13 +12
DO NOT APPLY VOLTAGE FROM AN EX-
8| 1| R OUNCE O Tiis TERMINAL 8 | M | TERNAL SOURCE TO THIS TERMINAL
4 6 -12
4 -6
10 ! lg +6 10 13 +12
i I} 30 mA 400 ) Between Terminals
9 12 30mA w2 G ’ 2 68 12 (CASOIS,
CA3029, CA3037) CA3030, CA3038)
4.& 9 (CA3010) 4.8 9 (CA3015)
1 2 0 v .0v] 1 2 0
10 13 oV |+10V ' 6 Pt 10 13 0 + . 6 1
1 2 0 1 2 0
1 14 oV | +7V 4 6 6 1 14 0V | +14V 4 6 -12
10 13 +6 10 13 +12
inal No.4, Internally connected to Terminal No.4,
CASE [ 'c"&%’é‘f&'(sﬁ%‘;i‘fiéﬁ"ss ﬁgjr"' SRouno CASE CAOLS (Substrate) DO NOT GROUND
L
CA3016 CA3015 |CA3008 CA3010
CA3030 CA3038 |CA3029 CA3037
OPERATING TEMPERATURE RANGE . . 55°C to +125°C | 40°C to €5°C  MAXIMUM SIGNAL VOLTAGE. ... .... BVto+lV|-4VtodlV
STORAGE TEMPERATURE RANGE . . . . -65°C to +150°C | -659C to +1509C MAXIMUM DEVICE DISSIPATION . 600 mW | 300 mW
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CA3008, CA3010, CA3015, CA3016 CA3029,CA3030, CA3037, CA3038

ELECTRICAL CHARACTERISTICS ot T = 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 (Vcc)
Characteristics Symbols | CA3037, CA3038) it | CA02 CA3030 Units | teristic el Ao
Teminal No.5 (CA3010, CA3037 CA3038 Curves >
CA3015) Not Connected i,
Unless Otherwise Specified Fig. | Min. ITyp.] Max. | Min. lTyn. [Max. Fig. % ’
B
STATIC CHARACTERISTICS: . c;>'§ 2
Input Offset Volta v Vec= 4V, VEE=-V | o | - |108) 5 |- | - | - otz
’ & 10 Sav =y NI e ;
Input Offset Current | = +6V =6V - |054] 5 N y - 55 =
P 10 =4V v [ LT T ] s ] e e
INPUT OFFSET_CUI
Inpu Bias Curtnt g RO BN I et B IS VR I 7 sgadsss ity
=+ =] - - - - X T T
T t
Input qffs_ﬁ Voltage B i/ Y 'y - ool 1 . . . AMBIENT ﬁupennu?ed (Ta)—*C o e
Sensitivity:  Positive 10/2Vee R Y St Jooss)os secsene
4 ’ “ ImVV | none
Negative |AVjg/AV = 6V =6V S LR B N Fie2
¢ 10/VEE N -2 e foass] s
=+6V =6V | - - 304 - - -
= +12V =12V - - - - | 175
Device Dissipation Po [5]shorted to 73] vee = +6V LI IR I (172 N . | nW [ none
VEE = -6V
gshorted to12 YCC = 12V, T S|
EE =12V INPUT BIAS CURRENT
DYNAMIC CHARACTERISTICS: All tests at f = 1 kHz except BWg|_ T
POSITIVE DC SUPPLY VOLTS (Vcc) 1
Open-Loop Differential AgL Voo = +6V,  VEE = -6V g | 57|60 - . R R B | 687 NEGATIVE DC SUPPLY VOLTS (Veg)
Voltage Gain = +12V = -12v - - - | 66| 70
<
Open-Loop Bandwidth B = +6V = -6V 200 | 300| - - - - 28
at -3 dB Point oL =4V R I P T I e 5
Common-Mode Rejection CMR Vee=+6V, VEE=-6V | |70 4| - | -] - ) 12 3
Ratio MRR = 412V =12V NEEEIRUIE P
Maximum Output-Voltage Vo(P-P = +6V =6V 41675 - - . - v 9810 =
Swing ofPF) o e | P el | PP i e
N N T _ € +~i2y
{ Impeda z =6V =V g |01 W | 13 Vecos
Input Impedance N Ay - Sl s sl - T Ve 1
Output Impedance Zout : :g;’v : ?XV 15 2?0 9.2 Q 15 530 28 3075 00 @ -
05 AMBIENT TEMPERATURE (Ta)— °C secs-wesz
= +6V =6V w© | - - . . . ]
Common-Mode Vicr nf.a| - 065 v none Fig.3
Input-Voitage Range -2V -V . R . 0.
-8
LEAD TEMPERATURE (During Soldering):
At distance 1/16 £ 1/32 inch (1.59 + 0.79mm)

from case fOr 10 SECONAS MAX. ...t vt euttte et ettt ittt ettt et e e et et et et +265°C

Terminal Numbers in Circles are for CA3008, C A3016, CA3029, CA3030, CA3037, CA3038;
Italic Numbers in Square Boxes are for CA3010, CA3015

INPUT OFFSET CURRENT AND INPUT BIAS CURRENT
TEST CIRCUIT

INPUT OFFSET YOLTAGE, INPUT OFFSET YOLTAGE | rocedure:

SENSITIVITY, AND DEVICE DISSIPATION TEST CIRCUIT Input Offset Voitage
1. Adjust VE for a DC Output Voltage (VoyT) of 0 1 0.1 voits.

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

Input Offset Voltage Sensitivity 0C
VOLTMETER
1. Adjust Vg for a DC Output Voltage (VoyT) of 0 0.1 volts. RCA
oc wv-38a
VOLTMETER 2. IncveaseﬁVcc | by 1 voit and record output voltage (VouT). OR m
Wv-38A 3. Decrease Vccl by 1 volt and record output voitage (VoyT). EouivALEN
enuwgzzm ) 4. Divide the diference betwzen VOUT measured in steps 2 and 3 by the
change in Vg in steps 2 and 3
Vout _VouT (Step 2) - Vour (Step 3) 20V, I
Vee 2 volts <
_L 5. Refer the reading to the input by dividing by Open Loop Voltage 9205714854
= Gain (AQL)- Fig.5
92C5-14855 Vout/Vee Procedure:
Vio/Veg = ——— Input Bias Current and Input Offset Current
AoL 1. Adjust VE for |Vout! < 0.1 v DC.
6. Repeat procedures 1 through S for the Negative Supply (VEE).

2. Measure and record VE and Vi, .

7. Device Dissipation 3. Calculate the Input Bias Current using the following equation:
Py = Veele + VEElE ViNg
Ic = Direct Current into Yevmmal@ov ha =
Ig = Direct Current out of Terminak®or [4 D 100 Q2

4. Calculate the Input Offset Current using the following equation:
o = 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 cuoosxcggow gazots, CA3016, FOR CA3029 AND CA3030 POINT TEST CIRCUIT
POSITIVE DC SUPPLY VOLTS. (v(cc‘ ANBIENT Ec 'MPERATURE
( =25%
POSITIVE DC SUPPLY VOLTS (Vcc) 's‘iﬁﬁé!iz%?s?m"’c’émi?h*in”“’ b
- NEGATIVE DC SUPPLY VOLTS (Veg) PR 0.8 OP!
it SOURCE RESISTANCE (Rg)*I1K ¥
3 | TERMINAL No. 8[3] opEN l 11
< P T a3 +12
z 70 < VEg)=-12
AC
E i ks H 1 N VOLTMETER
& M (BALLANTINE
s w (Vec)a+ | TYPE 314
5 T N ¢ (VEE )6 OR
S | amBiENT (Tal:-85°C 5 N EQUIVALENT)
2 4
§ [ Vees 12V g (TN
T vccuﬁiiw Veer-12v & NN vour (RMS)
z -6V 3 N
g =
& * \§ N L s2cs-uese = =
+125°%C L) P, d
0 11
0001 o0t of 10 100 0.00! O EREQUENCY ()—MHz o 100 1. Adjust Vg for VouT = $0.1 V DC.
FREQUENCY (f)—MHz 92CS-14864 2. Measure Open-Loop Differential Voltage Gain (Agy) at f = 1 kHz,
92¢5-14848 Fig.7
Fig.6 ouT
AgL = 20 Logjp i
3. Measure Maximum Peak-to-Peak Output Voltage at f = 1 kHz.
4. Measure Open-Loop Bandwidth at -3 dB Point.
MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE vs. LOAD RESISTANCE Reference Level = Ag at1 kHz,
FOR CA3008, CA3010, CA3015, CA3016, CA3037, CA3038 Fig.8
75 T 5[ POSITIVE DC SUPPLY VOLTS (Vcc) HHH
’Tf HH;L T ':E:::‘\ﬁ ?‘C ’sh:vu VoLTs (vge) HH =r MAXIMUM PEAK-TO-PEAK OUTPUT
o o 0.8 5] OPEN
& _:lzzss‘s 3 . L VOLTAGE vs. LOAD RESISTANCE
o é N FOR CA3029 AND CA3030
g = POSITIVE 0C SUPPLY VOLTS (Ve c)
] 2 HveeezvH NEGATIVE DC SUPPLY VOLTS (Ve
g + 1o Vecs+12v 4 TERMINAL No. 8 SHORTED TO YERMINAL No.12
3 H i H FR s LiC:
g vasec & 7 H 5 H jau;
$ S g S S
: T x 2T n
E1 1T T B v +25°Cl-- AMBIENT TEMPERATURE (Ta)z0°
£ T VE 0T SwPLY vouTS tveeh H LS 'Hvecr Ty
H o Hvecun Fe
; st Yeceov NEGATIVE 5C SUPPLY vOLTS weer H ; 7S [veerizv T HHH
z H vee--6v TERMINAL No. 8 [5] SHORTED T0 [ ] H T S H-H H
] Tt D TERMNAL No 28 H € H HHHH 3
RASASSERENSERESUANIREEARRRRRRBANRARERE ; T T aaas,
) 05 ors t 125 15 175 2 3 [ 5 20 §
LOAD RESISTANCE (RU)—K OHMS  92c5-14849 LOAD RESISTANCE (RL)—K OHMS  92Cs-14862 ’;S ase sy
i -6V
(a) Fig.9 (b) y ee ¥
iSaan i
NSNS
T
0 025 Q50 075 | 125 150 75 2
Terminal Numbers in Circles are for CA3008, CA3016, CA3029, CA3030, CA3037, CA3038; LOAD RESISTANCE (RL1— K& 520514860
Italic Numbers in Square Boxes are for CA3010, CA3015 (a)
POSITIVE DC SUPPLY VOLTS (Vcc) T
+
COMMON-MODE REJECTION RATIO AND COMMON-MODE G| oL s suppLy VOLTS (Vee) H
INPUT-VOLTAGE-RANGE TEST CIRCUIT .S, 15 R T
vee E FEHH Eticesees
s veerizv 1 = 70°C
2 VEgs-12V, T
& T T
g I PN T
3 T TR T
F { AMBIENT G nERy
o juS SRAEGEBRTEERRERNT
a7 T NSNS RS U
JE— o 8 saman: ppess
< (e o PR +70°C
oc OSCILLOSCOPE Q Veer+6V
VOLTMETER
I kHz (RCA Vour (DC) Vout(IkHz) ‘J,E,"J';%';': z Veg:-6v
e wv—384 0.1V z 2 HHHHH
cauniLen) EQUIVALENT) H HHHH
i REEEE AL
T
0 [ 26
00KF T Vgias L L LOAD RESISTANCE (RL)— K OHMS s2¢s- 14861
-L b,
® Fig.10
Procedures: COMMON-MODE REJECTION RATIO vs. FREQUENCY
Common-Mode Rejection Ratio:
’ POSITIVE DC SUPPLY VOLTS (Vec)
1. Set Vgjas = 0. Adjust Vg for VoyT(DC) = 0 £ 0.1 V. NEGATIVE DC SUPPLY VOLTS (Vgg)
2. Apnly 1-kHz sinusodial input signal and adjust for Vg = 0.3 V ‘:g::‘:l::t'l’i:»:n@n;u:e (Ta)2st¢
3. Measure and record the RMS value of Vo). An oscilloscope is "
used for this measurement so that the ouppu! signal may be visu- !
ally separated.from noise output. 3 \\ Vegr 2
4. Calculate Common-Mode Voltage Gain: §€ v?él..z:
Acm = VouTt/Vs QTL ™
Acm in dB = -20 LOG10 VS/VouT w3 Vee eV \ ‘\
5. Calculate Common-Mode Rejection Ratio: o VEE=-6V LN
CMR in dB = Ap{FF in dB - Acpm in dB. ég
Common-Mode Input-Voltoge Range: H
1. Calculate and tecord CMR for various positive and negative values °
of Vgjas within the maximum limits shown on Page 2. \
mon-Mode Input-Voltage Range limits are those values of V| IAS 40|
at which CMR is 6 dB less than that calculated in Step 5 of the 0001 00! o1 0 100
procedure given above.

FREQUENCY (f)— MHz 92C5-14859
Fig.12 :

Fig.1n
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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, C A3016, 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 JITPUT IMPEDANCE vs. TEMPERA'I’URE
2 [rosimve oc supeLy voLTs (ve, FOSTE BT SUPPLY VOLTS M-_c)
k4 NEGATIVE DC Sl”LV VOLTS
i NEGATIVE 0 SUPPLY VOLTS(VeE a1 I ¢
x
1 a
z L
Sas 5
w
% g Vccr V_ VEEs- FEH
a20 -
§ H
E
518 §
% [3
s 0 g CC"'?V ee*-12v THITH
8 3 e
w s v s2cs-esy
2
2
) a8 t Fig.14 N lssssuans sEna
=75 50 -25 25 80 5 00 128 E 25 3% 75 K00 @5
AMBIENT TEMPERATURE (TA)— *C 92c5-1930 AMBIENT TEMPERATURE (TA)— *C s2cs-1e933
Fig.13 Fig.15

OUTPUT IMPEDANCE TEST CIRCUIT
Vee

P —> o SR

@ oc
| KH ° VOLTMETER ;ov.mzrsn
2 (BALLANTINE

SIGNAL S, whcaia | vout 0C1  vourtems TYPE 314

SOURCE oR 0101V

A EQUIVALENT) EQUIVALENT)

T 1

= Procedure:

1. With S7 in position (c), adjust VE for VoyT(DC) =0 # 0.1 voit.
2. With 8y in position (a), and S in position (d), record Voury(ms).

3. With Switch S in position (b),and S2 in position (d), adjust R until
! Vi (rms)
S2CM-14857 = Fig.16 VouT,ims) = _BUT;_ Record value of R|_ as ZgyT.
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CA3008A, CA3010A, CA3015A, CA3016A, CA3029A,
CA3030A, CA3037A, CA3038A

o H -f- ; HIGHLIGHTS
perational Amplifiers 0% Types 12V Typen
‘*"‘é‘;;oz;’:“ ‘2"’:’:;176:’ ES oo 1 :‘Ck"“;‘ ® Open-Loop Voltage Gain. .. ... 60 70 dB typ.
-Lea at Pac| . . .
CA3010A CA3015A 12.Lead TO.5 Style ® Common-Mode Rejection Rotio . . 94 103 dB typ.
CA3029A CA3030A 14.Lead Plastic Dual In-Line (T0-116) ® Input Impedance . . . .. ... ... 20 10 k typ.
CA3037A CA3038A 14-Lead Ceramic Dual In-Line (TO-116) @ Input Offset Voltage .. ... ... 0.9 1 mV typ.
o ® Input Offset Current. . . . .. . .. 0.3 0.5 A typ.
® These new types have all the desirable features and characteristics of o Bi c 5 4.7
their prototypes plus lower noise figures and improved input character- nput Bias Current. . .. ... ... 2. . A typ.
istics for offset voltage, offset curent, bias current, and impedance. ® Static Power Drain ot - 12V. . . . - 175  mW typ.
® All types are electrically identical within their voltage groups at -6V .. .. 30 30 mWryp.
® Designed for usc in Telemetry, Data-Processing, Instrumentation, and ot 3V .. .. 7 7 mW typ.
Communication Equipment
® Built-in temperature stability from -55°C to +125°C for Flatpack, TO-5 APPLICATIONS
?:ilii;ililf:;:mlc dual in-line packages; 0°C to +70°C for plastic dual ® Norrow-Band and Band- e Oscillator
© Companion Application Notes ICAN-5290, *‘Integrated Circuit Operational pass Amplifier ® Comparator
Ampiifiers™; ICAN-5213, **Application of the RCA-CA3015, CA3016 In- ® Operational Functions ® Servo Driver
tegrated Circuit Operational Amplifiers’”; and ICAN-5015, ‘‘Application g R
of the RCA-CA3008, CA3010 Integrated Circuit Operational Amplificrs™ ® Feedbock Amplifier ® Scaling Adder
cover Bode characteristics, phase compensation, frequency shaping, and ® DC and Video Amplifier @ Balanced
amplifier design. ® Multivibrator Modulator-Driver
ELECTRICAL CHARACTERISTICS ot TA = 25°C
Special Test Conditions
Terminal No.8 (CA3008A, Test CA3008A CA3016A Typical
CA3016A, CA3029A, CA3030A, | (;; CA3010A CA3015A Charac-
Characteristics Symbols CA3037A, CA3038A), cuit CA3029A CA3030A Units | teristic
Terminal No.5 (CA3010A, CA3037A CA3038A Curves
CA3015A) Not Connected
Unless Otherwise Specified Fig.{ Min. [Typ.l Max. | Min. | Typ. IMax. Fig.
STATIC CHARACTERISTICS: )
vee = 6V, VEE = 6V - 09 2 -
Input Offset Voltage A 4 mV 2
casonn P ¢ 10 - -y B 1] 2
CA3029A = +6V = -6V 03] 15] - - -
Input Offset Current | 5 E 2
PIvIEN ’ 0 = v =1V LT s s [ M
CA3038A = 46V = 6V 2.5 4 - -
Input Bias Current | 6 5 : 3
- '8 = v =12V Sl a s |
Input Offset Voltage A Y -6V o10] 1 . R
Sensitivity: Positive “Wig “Wee -V Sy ) ) 0.09% | 05
6v oo ! 0z 1 A
Negative |AV|g AV o = - , .
¢ 10 SYEE - v v e 0156 | 05
=46V =6V 40 . - - -
- +12V - 12V - - R
Device Dissipation Py §'shorted to § VCC = 6V 4 102 mW | none
= VEp= -6V
Vg = 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 - B | 587
Voltage Gain - +l2v - 12V - - 66 | 70
Open-Loop Bandwidth W = +6V = -6V 8 200 | 300 - - - Kz | 6
° at -3 dB Point oL = +12V RS - - 200 320 - &7
7 Slew Rate SR Ve = 6V VEE < -6V (Rs = | nope 3 : Vius | none
= +12V = -12V]1 K2 - 7
CA3010A Common-Mode Rejection CMR Vee - +6V. VEE = -6V njn|e - - N TS 12
Chaonsa Ratio AV - -l 80 | 103
Maximum Output-Voltage Vo(P-P) - +6V =6V | g | 4|67 - Vpp| 9810
Swing ’ = +12V = -1V - - 2| i - )
Input Impedance z =Y T N . y T K 13
e put Imp N - - 1 ] - fs e |-
Output Impedance z - =6V | s -1 - laliws
putimp ouT = 41V = B ERE
Y] =6V +0.5
P Common-Mode VicR unl 4l - v none
sacw-riote Input-Voltage Range =4IV - Qv N . 40.;;5
Fig.l
Vgo = +3V , VEE = -3V 63| 9 - 163 9
SCHEMATIC DIAGRAMS - = +6V =6V [R 83| 12 83 | 12
Noise F NF S 18 dB 17
oise Figute Sav =V i - 0 | u
= +]12V =-12V - 1 16
LEAD TEMPERATURE (During Soldering): ALL TYPES
At distance 1/16 * 1/32 inch {1.59 + 0.79mm)
from case for 10 seconds max. . +265°C
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CA3008A, CA3010A, CA3015A, CA3016A, CA3029A,
CA3030A, CA3037A, CA3038A

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

ABSOLUTE-MAXIMUM YOLTAGE AND CURRENT LIMITS, T4 = 25°C
Voltage or current limits shown for each terminal can be applied under the indicated
voltage or other circuit conditions for other terminals
All voltages are with respect to ground (common terminal of Positive and Negative DC Supplies)

Terminal Voltage or Current Terminal Voltage or Current
CA3C08A Limits Circuit Conditions CA3016A Limits Circuit Conditions
INPUT OFFSET VOLTAGE AND CURRENT
CA301A [ CA3029A{ Nega- | Posi- CA3015A| CA3030A| Nega- | Posi-
CA3037A| tive | twe Terminal Voltage cA3038A| tive | tive Terminal [Voltage POSITIVE DC SUPPLY VOLTS (V) H
NEGATIVE DC SUPPLY VOLTS (Vgg) H
12 1 DO NOT APPLY VOLTAGE FROM AN EX- 2 1 DO NOT APPLY VOLTAGE FROM AN EX- 8
TERNAL SOURCE TO THIS TERMINAL TERNAL SOURCE TO THIS TERMINAL - a
>
CA3008A CA3016A € H
CA3029A CAs030 1 o
CA3010A|CA3037A CA3015A|C 30:3/& . gg oo OFFSET P
- 1 K 11T o
1 2 gv | oov] ¢ 6 8 1 2 | a6v| ov 8 T
w || o | | i i
| 2 0 1 ? 0 e Vc?P6V icce ¥
3 i 0 s VEE*-6V Vegs-12V
2 3 av | av]| 3 4 0 ? 3 BV | 1V . ooy
4 3 6 4 6 -12 ; URRENT
10 13 +6 10 13 +12 = " i
1 2 0 1 2 0 T
. . . 2 3 0 4 8V v 2 3 0 HH SEanaamsaanssEsasassssas
3 4 av v 4 6 % 3 8 i N 6 12 ~75 80 -28 25 8075 w00 128
10 13 -6 10 13 12 AMBIENT TEMPERATURE (Ta)— °C
920814848
5 NO CONNECTION 5 NO CONNECTION Fig.2
4 6 |0v | ov| ! 2 0 I 6 | av| ov| 1 2 0 o
I 10 \ 13 % 10 3 w2 INPUT BIAS CURRENT
POSITIVE DC SUPPLY VOLTS
7 NO CONNECTION 7 NO CONNECTION NEGATIVE BC SUPPLY WOLTS. (o)
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
<
. DO NOT APPLY VOLTAGE FROM AN EX- 1
5 S | CReRNAL SOURCE T THiS TERMINAL. 5 ® | TERNAL SOURCE TO THIS TERMNAL |
1 2 0 1 2 0 H
7 10 ov | w7V 4 6 % 7 10 oV | viavi| 4 6 12 £
10 13 - 10 13 | pe?
<
DO NOT APPLY VOLTAGE FROM AN EX- DO NOT APPLY VOLTAGE FROM AN EX- a 3
8 u TERNAL SOURCE TO THIS TERMINAL s i TERNAL SOURCE TO THIS TERMINAL 5 EE";:/;V
3 -
4 6 6 4 6 -12 z
10 13 6 10 13 ) en2 5
g 12 30 mA 220& 125%:;33 'l);e'mmals 9 12 30 mA 4001 N mﬂ(eéween Terminals ! i
{ b Ql 1T
CA3 A, CA A CA3030A, CAmsM = 50 -25
90209 3 3037 ) 48 9 (CA3015A) s 50 25 25 50 k) 100 28
1 2 0 1 2 0 AMBIENT TEMPERATURE (Ta)—*C s205-1a847
10 13 ov [+0v 10 13 ov | +20v -
4 5 6 ' 4 5 | w2 Fig.3
1 2 0 1 2 0 INPUT OFFSET VOLTAGE, INPUT OFFSET VOLTAGE
1 14 oV | 7V 4 3 £ 11 14 ov | +1av 4 6 12 SENSITIVITY, AND DEVICE DISSIPATION TEST CIRCUIT
10 13 +6 10 13 +12
internally 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 VOLTDD::EYER
CA3030A CA3038A | CA3029A CA3037A 290 1 wsea
o
OPERATING TEMPERATURE RANGE . . -55°C to +125°C [40°C to +80°C  MAXIMUM SIGNAL VOLTAGE C8Vito 4V [-4Vio4lV EQUIVALENT )
STORAGE TEMPERATURE RANGE. . . . - -65°C to +150°C MAXIMUM DEVICE DISSIPATION ... .. 600 mW | 300 mW

INPUT OFFSET CURRENT AND INPUT BIAS CURRENT
TEST CIRCUIT

oC
VOLTMETER

92Cs-14854

Procedure:

4. Calculate the Input Offset Current using the following equation:
ti0 = VE/100 kQ

1

92¢5-14855

Procedure:
Input Offset Voltage

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

Input Offset Voltage Sensitivity

1. Adjust Vg for a DC Output Voltage (VoyT) of 0 + 0.1 volts.
2. Increase |Vge | by 1 volt and record output voltage (VoyT).
3.Decrease |VCC| by 1 voit and record output voltage (VouT).

4. Divide the diference between Vou'r measured in steps 2 and 3 by the
change in V¢ in steps 2 and 3.

VouT _ Vout (Sten 2) - Vour (Step 3)

WRea Input Bios Current and Input Offset Current Vee 2 volts
comge 1. Adjust Ve for |Vour| <01 v c. 5. Reter the reading 1o the input by diviing by Open Loop Voltage
2. Measure and record VE and Viy, in (AgL).
3. Calculate the Input Bias Current using the following equation: VioVee = Vout/Vee
e = Ving AoL
" 100 k) 6. Repeat procedures 1 through S for the Negative Supply (VEE).

7. Device Dissipation
Py = Veclc + VEEIE
Ic = Direct Current into Terminal 13 o
Ig = Direct Current out of Terminal 6 or [4]
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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-

POSITIVE DC SUPPLY VOLTS (Vee) AMBIENT TEMPERATURE
POSITIVE DC SUPPLY VOLTS (vee) ' e oAtE °°s$mms,,ﬁ (Veg) (Ta)-25°C WIDTH AT —3 POINT TEST CIRCUIT
NEGATIVE DC SUPPLY VOLTS (Vge) o 100 FenmnaL N8
? SOURCE RESISTANCE (Rg)e1K T
& | TemmaL no.8[F) open -~ T
g T 2 ecl+i2
z ™ < (Veg)™-12|
; +25°¢ é I mat
5 s Hi= g (Vccl)":‘ ™ N vour (00 =
§ AMBIENT (Ta)s-85°C 5. N 1
l ” Ve o2V g NN = -
Vece 46V Vee-2v $ N VOLTMETER
VEE=-6V S (BALLANTINE
g é TYPE 314
& N OR
) EQUIVALENT)
| .;zi'm o
Qoo ao o 0 100 oo ' FReqUENCY (11— © mm“'w Vour (RMS)
FREQUENCY (f)—MHz 5205-14848 Fig.7
Fig.6 =
szcs-1eas6
Procedure:
1. Adjust Vg for VoyT = $0.1 V DC.
MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE vs. LOAD RESISTANCE 2. Measure Open-Loop Differential Vollage Gain (Agy) at f = 1 kHz
FOR CA3008A, CA3010A, CA3015A, CA3016A, CA3037A, CA3038A
N OUT
175) T 7S] POSITIVE DC SUPPLY VOLTS (Vec) A oL = 20 Logjo——
= i aa: NEGATIVE DC SUPPLY VOLTS (Vgg) HH Vin
T +25°c | TERMINAL No.8 (5] o HHHHH 3. Measure Maximum Peak-to-Peak Output Voltage at f = 1 kHz
_:.’. NG 4. Measure Open-Loop Bandwidth at -3 dB Point
3 M Reference Level = Ag; at 1 kHz
VEE*-12V
HH {1 sssssssne 1 vec=+i2v I3 Fig.8
ia P AMBIENT TEMPERATURE (Ta) = -55°CH B vee--t2v {3
T TITITT
A Rl HHH nat
i N i 1 HHH . H
! 0 wnns M i
£ PR v e
it HHH us
i 11 TIT as
T HT an
ITIVE DC SUPPLY VOLTS (vce) H H
28] NEGATIVE DG SuprLr voLTs ee) 5
g 3 i 'n:mmm. No. alsuonvso T A
s uwBNUE T b uns|
H T
i 1 T ||||||||||[|||||l||||11|| 111
G 028 05 o5 i 125 i5 7 2 3 0
LOAD RESISTANCE (R.)—K OHMS  gocs- (449 LOAD RESISTANCE (RL)—K OMMS  gocs_1ae62
(a) Fig.9 (b)
MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE vs. LOAD RESISTANCE
FOR CA3029A AND CA3030A
PGSITNE BT SUPPLY VOLTS Tecl T oC
NEGATIVE DC SupeLY voLTS, WVep) & | NEGATIVE DC SUPPLY
TER Ne.8 SHORTED T0 TEAMINAL Mo.12 $ LT No.
" nnn =
2 25°¢c 1H
5 § 12 1
P ] |
Ta)20°
i : i
= §. ;
t“§‘ S +
0 c
H ]
Y
3 3
25 3 2
H
H
0 025 aso ors L 50 178 0 T
LOAD RESISTANCE (RL)— K& ozcs-1us60 LOAD RESISTANCE (RU)—K OHMS  g5c5_ g6
(@ Fig.10 (e

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

Vee

& ]
i
SIGNAL 3 Vour (DC) Vour(1kH2) | TvpE 5024
RC (RMS) oR 0%0.1v OR
EQUIVALENT) EQUIVALENT)

Procedures:
Common-Mode Rejection Ratio:
1. SetVgjas = 0. Adjust VE for VoyT(DC) = 0 + 0.1 V.

2. Apply 1-kHz sinusodial input signal and adjust for Vg = 0.3 V

3. Msasure and record the RMS value of V,
or this measurement so that the
ally sepalatod from noise output.

4. Calculate Common-Mode Voltage Gain:
Acm = VouT/Vs
Acm in dB = -201L0G19 VS/VouT
5. Calculate Common-Mode Rejection Ratio:
CMR in dB = Ap|FF in dB - Acp in dB.
Common-Mode Input-Voltage Range:
1. and record CMR for various positive and negative values

. An oscilloscope is
ut signal may be visu-

Tl L L

Fig.11
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of Vi within the maximum limits shown on Page 2. The Com-
mon-Mode Input-Voitage Range limits are those va!ues of VBIAS
at which CMR is 6 dB less than that calculated in Step 5 of the
procedure 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 (T4)=25°C
TERMINAL No. 8 (5] OPEN

i
K] N
S Vegrei2v
58 N vg'é-—-zv
4| N
2; Vecre6v N
82 VEEr-6V \\ N
X2 N
2o
iz N

w \

0001 ool ] 0 100

FREQUENCY (1)—MHz 92cs-14859
Fig.12
SINGLE-ENDED INPUT IMPEDANCE vs. TEMPERATURE SINGLE-ENDED INPUT IMPEDANCE TEST CIRCUIT

40] POSITIVE DC SUPPLY VOLTS (Vee)
NEGATIVE DC SUPPLY VOLTS (Vgg)

e O.IuF
L -6V

Veg:+12V

VEE -2V

HEH s2cs-1aass

SINGLE-ENDED INPUT IMPEDANCE (ZiN)— K OHI

T
1

-5 -0 -25 O 25 %0 75 100 128

AMBIENT TEMPERATURE (TAl—*C  gacs-iagsi

Fig.13

OUTPUT IMPEDANCE TEST CIRCUIT
Vee

ot @ oC AC
t ° VOLTMETER VOLTMETER
2 L (BALLANTINE
AL = S wyv-38a | YouT (0C)  voyrirms) TYPE 314
SOURCE R 00V oR
EQUIVALENT) EQUIVALENT)
= R T
sia
= Procedure: h

1. With S in position (c), adjust Vg for VoyT(DC) =0 * 0.1 volt.
2. With Sy in position (a), and Sp in position (d), record VouTy(rms).
3. With Switch Sy in position (b) and S in position (d) adjust Ry_untit

VouT, (rms)
-—2—-. Record value of Ry as ZgyT.

Mo
92cM-14857 = Fig.15

VOUTZ(""S) =

POSITIVE DC SUPPLY VOLTS (vcc) . NCY
NEGATIVE DC SUPPLY VOLTS (VEE) NOISE FIGURE vs. FREQUE

POSITIVE DC SUPPLY VOLTS (vcc)
NEGATIVE DC SLPPLY VOLTS (Vee)
RESISTANCE =1 K OH

£

THESE CURVES DO NOT
APPLY FOR 6-VOLT UNITS
(CA3008A,CA30I0A, CA30294,

OUTPUT IMPEDANCE (ZouT) — OHMS
s
3
<
NOISE FIGURE (NF)—dB
& 4
& 4
/! »
2

CA3037A)
Vegr-2v 0 W, ™
$ Il L \\
i
73| T LT O L ™ I~
75 ~50 -25 [ 25 " N I~
AMBIENT TEMPERATURE (Ta)— °C 92CS~ 14850 ™~ ~1
5
100 1000 IOO'OO
OUTPUT IMPEDANCE vs. TEMPERATURE FREQUENCY () —Hz sacs-aesz
Fig.16 Fig.17
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CA3011, CA3012
Wideband Amplifiers

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

m h

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

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

TO-5 style package

ABSOLUTE-MAXIMUM VOLTAGE LIMITS AT T = 25° C

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

NOTE: TERMINALS 6,7, AND 9 OF RCA-CA3011 AND CA3012 ARE USED FOR INTERNAL
CONNECTIONS. DO NOT APPLY VOLTAGES OR MAKE EXTERNAL CONNECTIONS TO
THESE TERMINALS.

CA3011
TERMINAL VOLTAGE LIMITS VOLTAGE CONDITIONS AT OTHER TERMINALS
1 2 3 4 5 8 10
1 -3 +3 - Same as 1 +2.510 +1.5 +1.5 Ground +1.5
2 3 +3 Same as 2 B o +2.510 +1.5 +1.5 | Ground +1.5
3 -3 q o | sameasl |EE | wSwas | 45 | Gowd | 45
4 25 a5 303 | Sameasl | 5 2 - 45 | Gowd | 415
5 0 +10 -3to 43 Same as | z g +2.510 +1.5 - Ground +1.5
8 3 15 3to 3 Same as 1 Wl a5t +S5 | 415 | Ground +1.5
10 0 +10 -3t 43 Same as | +2.510 +1.5 4.5 Ground -
CASE INTERNALLY CONNECTED TO TERMINAL NO.8 (GROUND TERMINAL)
CA3012
VOLTAGE CONDITIONS AT OTHER TERMINALS
TERMINAL VOLTAGE LIMITS
1 2 3 4 5 ] 10
1 -3 +3 - Same as 1 +2.5 to +10 +10 Ground +10
2 -3 +3 Same as 2 - ® 42.5to +10 +10 Ground +10
3 3 3 o3 | smeast |2 [ 25t | 0 | Gownd | o0
4 25 0 o | sameasl | = 2 - 0 | Gowd | <10
5 0 +13 -3to +3 Same as 1 z Lg +2.5to +10 - Ground +10
8 -3 +10 -3to+3 | Sameasl “ | 25t+0 | 410 | Ground | 410
10 0 +13 -3to 43 Same as 1 42.5t0 +10 +10 Ground -
CASE INTERNALLY CONNECTED TO TERMINAL NO.8 (GROUND TERMINAL)
Example of Use of LIMITS TABLE:
OPERATING-TEMPERATURE RANGE . .... ... -55to +125° C For RCA-3012,a maximum voltage of £3voits may be applied
STORAGE-TEMPERATURE RANGE .......... -65to +150° C to Terminal 1 under the following conditions:

LEAD TEMPERATURE (During Soldering): Terminal 2 is at the same dc potential as Terminal 1

At distance 1/16 + 1/32 inch {1.59 * 0.79mm)

from case for 10 seconds max. ............... +265°C
MAXIMUM INPUT-SIGNAL VOLTAGE :

Between Terminals Land2 . ................ ... 3V
MAXIMUM DEVICE DISSIPATION .. ................ 300 m¥/

RECOMMENDED MINIMUM DC SUPPLY VOLTAGE (V¢¢) .. 5.5V

Terminal 3: do not apply exteral voltage

Terminal 4 is at any dc potential between +2.5 and +10 voits
Terminal 5 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

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

82

M AF
DETECTOR [ "|aMPLIFIER

SPEAKER

920M 13625

vt

o
oo 7
o O O 1KSRo 9

GROUND
80
Ris
Ria
K
20
K
53 O
RESISTANCE VALUES ARE IN OWMS 92cH-13780R1

* INTERNAL CONNECTION -DO NOT USE
Fig. 1 — Schematic diagram for CA3011
and CA3012.

INPUT-IMPEDANCE COMPONENTS
VS FREQUENCY

ﬁx SUPPLY VOUTS (Vg) + 7.8 H
AMBIENT (T) = 28°C HH

IPARALLEL INPUT CAPACITANCE (:py)-PICOFARADS
o
Z

Rin
i g
HH
H
HH H
L)
FREQUENCY (1) — Mc/s 92¢5-13795
Fig. 2

OUTPUT-IMPEDANCE COMPONENTS
VS FREQUENCY

=8
HH

OC SUPPLY VOLTS (Vo) s 78
] AveenT (T = 25%¢

(R gyyy )~ KLOMMS

PARALLEL OUTPUT CAPACITANCE
(Cour) - PICOFARADS
g
PARALLEL OUTPUT RESISTANCE

oUT!
Innu

0
FREQUENCY (f) - McA

Fig. 3

92c5-13796

VOLTAGE GAIN AND INPUT LIMITING VOLTAGE
VS FREQUENCY

AMBIENT TEMPERATURE ( Ta)*25°C
DC SUPPLY VOLTS(VcC)= 7.5
‘SOURCE RESISTANCE (Rg)+ 500
LOAD RESISTANCE (Ry. %
72 !
| oo
VOLTAGE GAIN =
3 ]
L 2
I 3
z A o
3 2
5
g 100 2
- 3
g weut Lmming vourace |1 | 5
H
60 100 __J
ol 1
FREQUENCY (f)—Mc/s
o2cs -3788

Fig. 5




ELECTRICAL CHARACTERISTICS

TEST CONDITIONS LIMITS TYPIGAL
CHARACTERISTICS DC | AMBIENT CHARAC-
svmsoLd 551”" FREQUENCY| SUPPLY |TEMPERA- cﬁgonn 261\ TERISTICS
PROCEDURE| ¢ VO&.;:GE T#:E CA3012 UNITS| CURVES
Fig. Mc/s Volts 9 Jwin.| Typ.Max ] Min.| Typ.|Max, Fig.
55 |- ]80 [ -]66]80]13s] mw
- 6 25 J60 )90 [133] 66] 90 |121] mW
as [ -[n| -] s 0]iz1] mw
Total 55 | - [0 [ -] 7] 130] 10] mw
gie;’;ic:mo“. Pr 6 - 15 25 [ 95 {10 [ 7] o7 {120 167] o
as | -[wo| -] 95 100f 167] mw
55 | =] - | -] s0] zi0] 25| W
- 10 25§ -] -] -]1s0] 150] 255] mw
a5 | - - | -]1s0] 160] 55| mw
-85 | -1s5[ -fsof 55 -] a8
) 1 6 2 60| 66| -] 6] 6] -] B
a5 | -[e1]| -] s 6] -]¢8
55 | -{s9] -] s5] so[ -] a8
9 1 15 2 Jes| 7| -] es| 70 -] B
Voltage Gain** A +125 —165] - 55| 65 -[ dB
55 | -1 -] -]ss] 6 -] em
9 1 10 2 | -] -1 -]s] nf -] e
as | -] - -] 5| s8] -] 8
45 15 5 Jeofer] -] 60| 67] -] a8
° 107 75 | @ |s|e1| || e -J| °
Input-Impedance
Components:
Paralel Input Ry 7 15 sl o -3 -] -] 8] -]l 2
Parallel Input .
Capacitance Cin 7 45 15 o 30 N N I Y I 1 I Y 2
Output Impedance
Components:
Parllel Ofput Rour| 8 45 s | s | -lus| <] -las -] s
Paralel Ouput cour| 8 45 s | s | -laa| | -la2| || 3
Noise Figure NF 10 45 15 2 | -{sr] -] -[87] -| 8
:?::;:;T:,:::) Vi(lim) 9 45 15 +25 ~ | 300 lSOi -1 300 40!‘ w

* The total current drain may be determined by dividing Py by Vge.

*+ Recommended minimum dc supply voltage (VCC)is 5. 5 V. Nominal
load current flowing into terminal 5 is 1.5 mA at 7.5

VOLTAGE-GAIN TEST SETUP

PROCEDURES
A - Voltage Gai
1) Set Inwt hequom;y at desired value,
vi =100 £\
2) Recofd vo.
3) Calculate Voltage Gain A from
BOONTON A =20 10g10 vo/vi
TYPE 90
4) Repeat sl.2,a\dsmeuh
oR :ourtun ) Repe: Stev oD esired.
B - Input melng Voltago (Knee):
- 1) Repea at Steps Al and A2, using
vi =100 mV

2) Decreau v to the level at which vo
s 3 dB below its value for v =100 mV.

3) Racold vj as Input Limiting Voltage
(Knee).
92CS-13813.

Fig. 9

CA3011, CA3012

DISSIPATION TEST SETUP

TOTAL DEVICE DISSIPATION (Pr)sVecT
92¢s-13012

Fig. 6

INPUT-IMPEDANCE COMPONENTS
TEST SETUP

+Vec

Fig. 7

OUTPUT-IMPEDANCE COMPONENTS

TEST SETUP
RX
Ly METER
(BOONTON TYPE
[ OR
L couvaient)

925-13810

NOISE FIGURE TEST SETUP

4.5-MHz
NOISE SOURCE
KAY

"THERMA-NODE"
OR EQUIVALENT)
Ro=508

I

+vee
O.1uF
10,
R,-200 2 Lag FC2
! (“F VTvvqu
L BOON
! < Cﬂgg" s TYPE 9ID .
| CcA30I2 OR EQUIVALENT) | =
2
0 IuF J
A
; DIOk:
omsI Io Wf
== 92C5 13814
L1 = 82 1H, center-tapped
Ly = 2.36 14
C1,C2 = Arco Type 423 padder, or equivalent

Fig. 10

83




CA3013, CA3014

Wideband Amplifier-Discriminators

SCHEMATIC DIAGRAM FOR CA3013 AND CA3014
os

vt

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

2
s

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

"

© excellent limiting istics -
input limiting voltage (knee)
= 300 uV typ. ot 4.5 MHz

© 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

=
TOTAL DEVICE DISSIPATION (Py)=VgcT
92CS-13804

Fig.3

84

RESISTANCE VALUES
ARE IN OHMS
38K -=

92cM-13779R

ABSOLUTE-MAXIMUM VOLTAGE LIMITS AT Tp = 25° C

AF
AMPLIFIER
| SPEAKER

920M-13826 -

Indicated voltage limits for each terminal can be applied under the specified voltage
4

for other inals. All vol

are with respect to ground (Terminal 8).

CA3013
TERMINAL | VOLTAGE LTS . VOLTAGE CONDITIONS AT OTHER TERMINALS
1 2 4 5 [ 7 8 9 10
1 -3 +3 - Same as 1 +2.5t0 +7.5 | +7.5 | Same as 4 | Same as 4 | Ground | AF Output | +7.5
2 -3 43 [Sameas?| - o | *2.5t0 +7.5 | +7.5 | Same as 4 | Same as 4 | Ground | AF Output | +.5
3 -3 3 -3t0 43 | Same as 1 § +2.5t0 +7.5 | +7.5 | Same as 4 | Same as 4 | Ground | AF Output | +7.5
4 +2.5 +1.5 | -3to+3 | Sameas % - +1.5 | Same as 4 | Same as 4 | Ground | AF Output | +7.5
5 0 +10 | -3to+3| Sameas | .:_’: +2.5t047.5| - |Sameas 4| Same as4 | Ground | AF Output | +7.5
6 +2.5 +1.5 | -3to+3| Sameas ! :. Same as 6 | +7.5 - Same as 4 | Ground | AF Output | +7.5
7 +2.5 +7.5 | -310 43 | Same as 1 § +2.5t0 +7.5 | +1.5 | Same as 4 - Ground | AF Output | +7.5
8 -3 +1.5 | -3to+3| Sameas 1 ;i +2.510 +7.5 | +1.5 | Same as 4 | Same as 4 | Ground | AF Output | +7.5
9 0 415 | -3to+3| Sameas1| = |42.5t0+7.5| +1.5 | Same as 4 | Same as 4 | Ground - +1.5
10 0 +10 |} -31t0o 43| Same as 1 +2.5t0 +7.5 | +7.5 | Same as 4 | Same as 4 | Ground | AF Qutput | -
CASE INTERNALLY CONNECTED TO TERMINAL No.8 (GROUND TERMINAL)
CA3014
TERWIAL | voLTAGE LT VOLTAGE CONDITIONS AT OTHER TERMINALS
1 2 3 4 5 6 7 L 9 10
1 -3 +3 - Same as 1 +2.5t0 +10 | +10 | Same as 4 | Same as 4 | Ground | AF Output | +10
2 -3 43  |Sameas? - 2 +2.5t0 +10 | +10 | Same as 4 | Same as 4 | Ground | AF Output | +10
3 -3 +3 -3to +3 | Same as 1 % +2.5t0 +10 | +10 | Same as 4 | Same as 4 | Ground | AF Qutput | +10
4 +2.5 +10 | -3to+3 | Sameasl —: - +10 | Same as 4 | Same as 4 | Ground | AF Output | +10
5 0 +13 | -3t0o+3| Sameas ! .E.'. +2.5t0 +10 | - | Sameas 4 | Sameas 4 | Ground | AF Output | +10
6 +2.5 +10 | -3to +3 | Same as | '; Same as 6 | +10 - Same as 4 | Ground | AF Output | +10
7 +2.5 +10 | -3to +3 | Same as 1 § +2.5t0 +10 | +10 | Same as 4 - Ground | AF Qutput | +10
8 -3 +10 | -3to +3 | Sameas | Z [\25t0 +10 | +10 | same as 4 | same as 4 | Grownd | AF Output | +10
9 0 +10 | -3t0 +3 | Sameas | & +2.5t0 +10 | +10 | Same as 4 | Same as 4 | Ground - +10
10 0 +13 | -3t0 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 .......... 5510 +125°C  Example of use of LIMITS TABLE:
STORAGE-TEMPERATURE RANGE ............ - 65 to +150°C ‘For RCA-CA3013, a maximum voltage of +3 volts may be

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

from case for 10 seconds Max . .............c..onne +265°C
MAXIMUM INPUT-SIGNAL VOLTAGE

Between Terminals Tand2 ................ovionnny +3V
MAXIMUM DEVICE DISSIPATION .................. 300 mW
RECOMMENDED MINIMUM DC

SUPPLY VOLTAGE (Vo) v 65V

applied to Terminal | 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

* Total current drain may be determined by dividing Pydby Ve,

INPUT-IMPEDANCE COMPONENTS vs. FREQUENCY

92¢s-13795

| |
§ :

£ At E
| ]

isS5V,

*+ Recommended minimum dc supply voltage (V, X
mA at7.5V.

)
Nominal load current flowing into tetminal M

OUTPUT-IMPEDANCE COMPONENTS TEST SETUP

5 Rox
cazons (BOONTON TYPE
ca3om o %t

g L9 eouvaLENT)
o1
lﬂ’
OROXO
o4 o1 o
uF I o Iﬂ'
*Vee ‘92cs-r3002
Fig. 8

TEST CONDITIONS LIMITS e
TYPICAL
ELECTRICAL oC AMBIENT CHARAC-
CHARACTERISTICS SETUP | FREQUENCY| SUPPLY |TEMPERA|  RCA RCA TERISTICS
(See Page 8 for SYMBOLS| & VOLTAGE[ TURE | cA3013 cA14  Juwits{ cupyes
Definitions of Terms) PROCEDURE f vee TA 04 uF R TN,
Fig. Me/s voits * | 9C  |Min.]Typ.JMax [Min.[Typ. [Max. Fig. ,——rb e,
% |-le]- |8 | 120] mw Sona | | =
3 - 6 25 | 60] 90 [ 133} 73| 90 | 10| mW Rgesoa| |'
5| - [70] - 6070 [110] ww ,——Lm .
Total -5 |- [130] - 16130 | 70] oW "l 000
Device Pr 3 - 15 ¥5 | 87 | 170 | 187|106 120 | 150 mW
Dissipation* 4125 | - [100] - [ 90100 | 150] mW OWET oM
_55 - - - 165 ﬂﬂ mw = - 92CS-13786
3 - 10 +25 - 1= ] -]165/190|230] mw PROCEDURE:
+125 - =1 -1150}160 [ 230] mw 1) Set input frequency at desired value, v; =100 uV rms.
55 |- [ss[-fs0fs5 -] a8 2) Record vy
a 1 - 6 I +25 J60/66| - |60 ’Tﬁ - a8 3) Calculate Voltage Gain A from A =20 logy( Vo /v;.
- - - 4) at Ste 1,2, and 3 f h fi
j;f - g; — 2 g; - :g ) Cbor tomperiuee dosivod, o Meavency
4 1 15 %5 65|70 - 65|70 ~] d8 Fig. 4
tage Gain** W25 |- (65 - 5565 -] d8
Voltage Gain A S N N GRS .
a 1 10 3 T T < B VOLTAGE GAIN vs. FREQUENCY
a% |- [ - 55]66 | - | dB AMeIENT TEMPERATURE (3))-25°C
75 75 | & Jeo|61] - |60]6r [ -] dB S i so0
4 107 75 25 | 55|60 - | 55|60 -] dB 5 ﬁ’_.‘in
Input-impedance
Components: M \
Parallel Input Ri 6 45 15 +25 -3 =-}-13[=-]Ka 7 _‘[..
Resistance 2
Parallel Input c 6 45 15 s |- |1 |-]-|7]|-]F 3
Capacitance IN k ° ? H \
Output-Impedance g \
Components: \
Parallel Qutput Rout 8 45 15 | s |- s --(ns|-|ka| o el \
ar 1
Parallel Qutput 4 7 ~ a2l =1-1ls2l- FREQUENCY (1)=Me/s s2cs-13782
Capacitance CouT 3 5 5 425 . . oF 9 Fig. 5
Noise Figure NF 10 45 75 +25 - (87| -|-{87 (-] ] 11
INPUT-IMPEDANCE COMPONENTS TEST SETUP
Input Limiti
Vollags (nse) wiim | 45 15 | a5 |- |s0]esof- a0 |acof wv | 13
6 25 f- s - [-T155]~]mv
Recovered AF Voltage | vo(af) 1 4.5 1.5 +25 1281188 | - J135]188 | - | mv 13
10 25 |- - |- 1-[20[=]wv
lituge-Modulati
:fl‘;c'{',’:: et k| 1s 45 75 s |-l (-]-|s0|-]em| -
Discriminator Ro(disc) - 45 15 +25 -|60|~-]~-|60 |-} Q -
Output Resistance
Total Harmonic
Distotion THD U] 45 15 2 - 18- ]-j8] -] % | 12

OUTPUT-IMPEDANCE COMPONENTS vs. FREQUENCY

i DC SUPPLY VOLTS (V“:;‘:.Twc ‘ili III'
B} [ 3
+ 3
4 3 3z
ER §
£ Rout
il
1

0
FREQUENCY (1) - Mc/
92¢5-13796

Fig. 9
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CA3013, CA3014

NOISE FIGURE TEST SETUP

1

+Vee
O.1uF
©
Rye200 & L2 F02
LT BOONTON
e RS o bkt
c; CA30M,
4.5 O
ol Yers or
(KAY = IO
o CaomaL e
Roe208 O.IuF: O.luF
+ 92cs-13787
Ly = 82 uH, center-tapped
L2 =236 uH
C1,C2 = Arco Type 423 padder, or equivalent
Fig. 10
at 1.75 Mc/s

&

r

Ta) + 25°C
175 Me
'MODULATING “ike/s
[FREQUENCY DEVIATION = & 25 ke/s

RELATIVE LEVEL OF RECOVERED
AF VOLTAGE —d8

0 dB » RECOVERED AF VOLTAGE LEVEL FOR vi = |00 my|

NOISE FIGURE vs. DC SUPPLY VOLTAGE

AMBIENT TEMPERATURE (14)°25°C
(Ne4SMc/s

SOUR(

NOISE FIGURE (NF)~d8

©OC SUPPLY VOLTS (Vee)

Fig. 11

at 4.5 Mc/s

92¢s-13788

INPUT LIMITING VOLTAGE (KNEE) AND RECOVERED AF VOLTAGE

TOTAL HARMONIC DISTORTION vs. DC SUPPLY VOLTAGE

AMBIENT TEMPERATURE (Tp) =25°C
SIGNAL FREQUENCY * 4.5 Mc/s.
uowu'nncl

*I1Ke/s
ATION » 228 Ke

TOTAL HARMONIC DISTORTION (THD}—~%

DC SUPPLY VOLTS (Vge)
92CS-I5790

Fig. 12

at 10.7 Mc/s

T H

aasast)

B

1T
1
1
1
~

P

AMBIENT TEMPERATURE (Tp) » 28°C
SIGNAL FREQUENCY » 4.5 Mc/s
MODULATING FREQUENCY = | kc/s
FREQUENCY DEVIATION = % 28 kc/s

FELATIVE LEVEL OF RECOVERED
AF VOLTAGE — d¢B

O”.WRED” VG.TAGELEVELFM v -.UOOmV

o
g
g
gs
1
s
gg
53
g t
o (T e 2s°c
a ISIGNAL = 10.7 Mc/s
T HIEMOOULATING .l kA
DEVIATION * & 25 ke/s
0 @8 AF VOLTAGE LEVEL FOR v; =100 mv|

05 [ L5
INPUT SIGNAL LEVEL {vj)~MILLIVOLTS (RMS)

9205-15793

(o)

S —
[ % [otiosoat) [ agzonmen
~ OR EQUIV.) WAL
= = =

DISCRIMINATOR TRANSORMER
FOR WIND‘“G NFORMAYKM
92¢5-13800

PROCEDURE:
A - Recovered-AF Voltage Output:

L ——J

1) Set input heguom:y =4.5Mc/s, v; =100 mV ims, modulating
=1ke/s, frequency =125 ke/s,

2) Record Vo a8 Recovered-AF Voltage Output.
- Input Limiting Voltage (Knee):
1) Repeat Steps Al and A2, using v; =100 mV rms.

2) Decrease v; to the level at which v, is 3 dB below its value
forvj = 100 mv.

3) Record v; as Input Limiting Voltage (Knee).

INPUT LIMITING VOLTAGE, RECOVERED AF

VOLTAGE, AND TOTAL HARMONIC
DISTORTION TEST SETUP

Fig. 14

86

lé

(b)
Fig. 13

T
WPUT smuAL LEVEL (v})— MILLIVOLTS (RMS)

92C5-13792

PROCEDURE:
1 vmn wmn S In position *‘a", set input mqlnncy =4,5 Mc/s,

SEE

DISCRIMINATOR TRANSFORMER
FOR M'&O‘IIC&‘F’?‘AM

923 - 13801

=10 mv
dwlatlon = sz ke/s.

2) Record v,

3) Place Switch S in position *‘b”, and set input frequency =4.5

lk/l. ‘1 =10 mv ms. modulating frequency = 1 kc/s,

4) Momo Vo, and mmd value in dB below vaiue in Step 2

as AM Rejection.

AM-REJECTION TEST SETUP

Fig. 15

05 i 15 z
INPUT SIGNAL LEVEL (vj )— MILLIVOLTS (RMS)
92CS- 13791

()

DISCRIMINATOR TRANSFORMER SCHEMATIC

7 e eeae |

| — r—L'—\
o1 3 o

| ul |2

Ic.:: l

|

|

! o

L

92CS-13798
(=)

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

Coil-Form Outside Diameter = 7/32 inch
Slugs: Radio Industries, Inc. Type “‘E’’ Material, os equivalent
Wite Type: “GRIPEZE"*, or equivalent

Opessting | yirg Size Tums alc
Frequency 2
were | 0w [LATLA] by ] e | eF
L75 40 44 | 20 | 44 totat 820 | 820
(22 bifilar
‘wound)
4.5 36 18 | 7| 22ttal | 560 | 330
N (11 bifilar
wound)
10.7 36 18 | 18 | 18 tetai 100 | 100
(9 bifilar
‘wound)

* Registeted Trade Mark, Phelps-Dodge Coppes Products.

4 wound bifilar,

mutual between L} and L3 i ted
Tt Gesired degoe of hnaary. 3 1 #es

(Y
Fig. 16




General-Purpose

Transistor Arrays
TWO ISOLATED TRANSISTORS

AND A DARLINGTON-CONNECTED
TRANSISTOR PAIR

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

The CA3018 and CA3018A consist of four general pur-
pose silicon n-p-n transistors on a common monolithic
substrate.

FEATURES

® Matched monolithic general purpose transistors
HEg matched + 10%

Vg matched + 2 mV CA3018A (+5mV CA3018)
Operation from DC to 120 MHz

Wide operating current range

CA3018A perf: h isti lled
from 10 A to 10mA

Low noise figure - - 3.2 dB typical ot 1KHz

Full military temperature range capability

(-55 to +125°C)

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

CA3018, CA3018A

AND
SUBSTRATE
Ol

92C3-14244R1

Two of the four transistors are connected in the e 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. M Ratings, Absol Maxi Values, at TA=25°C
The transistors of the CA3018 and the CA3018A are L 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 mw
may be used as discrete transistors in conventional Total P“’k‘"‘; """"""" 450 450 mW 107§ EMITTER CURRENT (¢}
circuits but in addition they provide the advantages Derate at 5 mW/°C for TA>85°C
of close electrical and thermal matching inherent in Temperature Range:
integrated circuit construction. Operating . . . . . . -55to +125 -55 to +125°C P )
K
The CA3018A is similar to the CA3018 but features Storage. .. .............. 65 to + 150 -65 to + 150°C i y -
tighter control of current gain, leakage, and offset ] ) E] S s |
parameters making it suitable for more critical appli- LEAD TEMPERATURE (During Soldering) S 54
cations requiring premium performance. At distance 1/16 £ 1/32 inch (159 + 0.79mm) z O
from case for 10 seconds max. ............... +265°C 2 & 2
£ <
APPLICATIONS 3 ’
The following ratings apply for each transistor in the device: 3 i o
® General use in signal processing systems in DC CA3018 CA3018A & =5,
through VHF range Collector-to-Emitter Voltage, Voo - 15 15 v g N
. " N " Collector-to-Base Voltage, vCBo .. 20 30 v o o
o Custom designed differential amplifiers Collector-to-Substrate Voltage, Veyo* 20 40 v «é o2
T d amplifi Emitter-to-Base Voltage, Vppo ... 5 5 v 4
® See RCA Application Note, ICAN-5296 *‘Application Collector Cumrent, I, .. ........ 50 50 mA S
of the RCA CA3018 Integrated-Circuit Transistor *The collector of each transistor of the CA3018 and CA3018A o=
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. 104
5 E 7 00 28
120] COLLECTOR-TO-EMITTER VOLTAGE (VCg)*3V 1 8000) /k—\ AMBIENT TEMPERATURE (Ta)—¢ 92828778
AMBIENT TEMPERATURE (Tp)*25°C . . i
o« a N Fig.2 - Typical Collector-To-Base Cutoff Current vs
N [ . . .
5 5 13 Ambient Temperature for Each Transistor.
< z
= éi
B ) g H
& &l 19 L1
5
i 4 ok &
H &z
13 2
H ‘é% 20 COLLECTOR-TO-EMITTER VOLTAGE (VCE)*3V 1038~ BASE_CURRENT (Ig)
nE AMBIENT TEMPERATURE (Ta)*25°C
' EEn
o] l ] ] | 02 oy
5:)4 o1 ot C e L T ¢ 5\
f g
EMITTER CURRENT (Te)— ma EWTTER CURRENT (Tg)—mA . I “\-\" A
) sacs-z3rrr ) ] ) g &
Fig. 3 - Typical Static Forward Current-Transfer Fig. 4 . Typical Static Forward furrono_- Transfer Ratio g -
Ratio and Beta Ratio for Transistors Q, for Darling T s Q3 z &*//1
and Q7 vs Emitter Current. and Qg vs Emitter Current. £ 5
©
w AL
2 &
OB[COLLECTOR-TO-EMITTER VOLTAGE (Vce)=3V | ] COLLECTOR-TO-EMITTER VOLTAGE (Vgg)®3 V! 5 &/
AMBIENT TEMPERATURE (T)» 25°C H 3 &
> v THT g ot /74
| ‘ T | 2 S
- &) - > I e
g, " NS ) 1 E v
2 o b 2 e gl
M 21 Y & °
& W = 10
5 T H g
H U 5 '3 & e
« W
B ¢ HE o, o
v 2 < Img s % 75 00 2
H g E I AMBIENT TEMPERATURE (Tp)—*C
é \ - 3 T 92C8-23778
5 &b ¢ : 05T
% | NPUT OFFsET vOLTA s.\vs‘-\:y & 2 e ; . .
K T VOLTAG . w T Fig. 7 - Typical Collector-To-Emmiter Cutoff Current vs
2 2 Arh ist
o & £ HH T Temp for Each T: A
o6 f 4 68y 2 4 68, -75 50 - 25 50 75 100 125

EMITTER CURRENT (Ig)—mA s2cs-23779

Fig. 5 - Typical Static Base-to-Emitter Voltage
Characteristic and Input Offset Voltage for
Qp and 02 vs Emitter Current,

AMBIENT TEMPERATURE (Tg)—°C
92¢5-23780

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.

coLLECTOR-To-EMITTER VOLTAGE (veg)+3 VELT
A HHE AR
CHARAC- ] SESERasaiatasansanSaneM
ELECTRICAL CA3018 CADIBA TERISTICS 3 FNITTER CURRENT (IE) oo
Limr
CHARACTERISTICS | symgoLs | SPECIAL TEST CONDITIONS s Lwts units | CURVES H
at Ty = 25°C . g
Min.l Typ. ]Max Min. l Typ. I Max. Fig. -
8
STATIC CHARACTERISTICS g T
Collectos-Cutoff Current lc8o Vig=10V.lg=0 - 0.002 100 - 0.002 10 nA 2 i oa mA T
Collector-Cutoff Current lceo VeE-10V.lg=0 ~ | SeeCurve| 5 - See Curve 05 77 7 g
Collector-Cutoff Current f . " - - - - - -
Darlington Pair CEOD Vees10V.1g=0 5 1A
Collector-to-Enitter i e e
1o v, lo=1mA, lg= 4 - - - AMBIENT TEMPERAT
Sreakdown Voltage (BRYCEO | 'c WA, lIg=0 15 2 15 % v rf \TURE (Ta)—°C sacs-zs7el
Collector-to-Base ~ Fig.8 - Typical Offset Voltage Characteristic vs
Vv, 1o=10uA, lg=0 20 60 - 30 60 - v -
Breakdown Voltage (BR)CBO |'C A Ig Ambient Temperature
Emitter-to-Base
7 =10uA, o= - - -
Breakdown Voltage (BR)EBO lE 10uh lc 0 5 7 5 ! i
Collector-to-Substrate - K - - -
Breakdown Voltage anmo lc"w'lc"o n 60 0 6 v 17| COLLECTOR-TO-EMITTER VOLTAGE (VCg)*3V
Collector-to-Emilt el AMBIENT TEMPERATURE (Ta)*25°C
0llector-to-Emitter
Ig= = 10m? - . [ . X -
st volage Vees g=ImAIg= 10mA 023 03 o5 | v g Tu
= a
) o=10nA -1 w -] s 100 - - '§' 8 /
Static Forward Current heg Vo=V, | g InA 0 w0 |2 e 0 |20 | - 3 S
Tansfer Ratio ) Io=10:A - 54 -1 30 54 - - ?—'i - /
E
Magnitude of Static-Beta Ratio Ve 3.kl In 0| o9 | -} os 097 I 38 o
(solaled Transistars Q) and Q;) ce=HVlorrlezetn : - 3 pE %
Static Forward Current Transfer CH L1
Ratio Darlington Pait beep | Vees {'c= InA 1500| 5400 | - | 2000 5400 - _ 4 LI
Q380 16:100uA - - - | 1000 2800 - H //
. lg=1mA - 0.715 - | 0600 0.715 0.800 L2
Base-to-Enitter Voltage Yoe [ Vee N Eiou “foome |- o0 fosm | ¥ 5 S o
EMITTER CURRENT (Ig) —mA
VBEl i 92c5-23782
Input Offset Voltage -V, Vog=3V.lg=1mA - 048 51 - 048 H mv 5,8 Fig.9 - Typical Static Input Voltage Characteristic for
BE) ce=Vlg; 9 P '
Darlington Pair (Q3 and Qq)vs
Temperature Coefficient: AV, Emitter Current
Base-to-Enmilter Voltage L Vge=3V.Ig=InA N BT 19 - ™ 6
ot C
Q.9
i Ig=10mA - 146 - - 146 1.60 . COLLECTOR-TO-EMITTER VOLTAGE (VCE)*3V i
Base (QaHto-Emitter (Qq) \ Veg=dv E v 9 o
Voltagy Darlinglon Pay (VBsEB CET 1= oA - 12 | -] e 12|18 . g i '
) |
Temperature Coefficient: & §
Base-to-Emitter Voitage IAVBEDI VCE=3V,IE=lmA - 44 - - 44 = | mv 10 8 §
Darlington Pair-Q3,04 AT °c 3
3 u7s|
. 8E,VBE,|| Voos+oV.Vee- 6. _ _ _
! Iv 1 EA 1CyeIco=ImA - 10 - 10 “v"‘c =,
Magnitude of Input-Offset Voltage| AT ¥ €y
5 Lren
e %'é‘ﬂr
2 2
1
g ' +
T
H
orsl H H
=75 -50 -25 6 25 80
AMBIENT TEMPERATURE (Ta)—°C
92CS-23783
Fig.10 - Typical Static Input Voltage Characteristic for
Darlington Pair (Q3 and Q) vs
Ambient Temperature.
= TO~| T t -3V 30[COLLECTOR-TO-EMIT TER VOLTAGE (VCg)*3V
CouRee EsisTaNcE (Ri':.m;“ Vee) COLLECTOR-TO-EMITTER VOLTAGE (Vcg) *3V SOURGE RESISTANCE (RgleiORD &
AMBIENT TEMPERATURE (Ta):25°C SOURCE RESISTANCE (Rg)= 1000 & AMBIENT TEMPERATURE (Tp)*25°C
AMBIENT TEMPERATURE (Ta)s25°C
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10 KHE =1 r/ -
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COLLECTOR CURRENT (I¢l— mA . COLLECTOR CURRENT (Ic)—mA
92Cs-23784 COLLECTOR CURRENT (Xc)—mA 92cs-23788 92Cs-23706

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

88

Rg = 500 Q1.

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

Fig.11(c) - Noise Figure vs Collector
Rg =10 KQ.

Current,




CA3018, CA3018A

.
ELECTRICAL CHARACTERISTICS, (CONT'D) 50 ToOLLECToR T BT TER VoITRGE (VoS
DYNAMIC CHARACTERISTICS CA3018 CA3018A 4 R o ;
=1 KHz,Vgg=3V.Ic=1 4 -
Low Frequency Noise Figure L Voo v r-onulll I NI [ I 5 -l @] [ [} hee27an doina
! LT hoe*156 umho yi
Low-Frequency,Small-Signal i s 7
Equivalent-Circuit 2
Characteristics: ﬁ
Forward Cunent-Transter Ratio | by, “Tw [~ - 0 -1 - 3 g _ ™ oo |
Short-Circuit Input Impedance | hye - 35 - - 35 - | k2 12 1] b1
7
Open-Circuit Output Inpedance | ho f=1kHz Vgg=3V.Ig=1mA - oss |- ] - 156 - | pmo 12 1711
Z
Open-Circuit Reverse h, 4] - _ 12 Y
Voltage-Transfer Ratio * - | L Lot - - a0 o 0
COLLECTOR CURRENT (I¢)—mA
Adnmittance Characteristics: 92cs-23787
Foward Transfer Admittance | Ye - | 3ins f - - 3§15 | mmho 3 Fig.12 - Forward Current-Transfer Ratio (hg,), Short-
- - - Circuit Input Impedance (h;,), Open-Circuit
Input Admittance Yie B - 03004 | - - 0.3+4j0.04 - | mmho " Output Impedance (h,,), and Open-Circuit
Output Adnmittance Yo S TCER G - Jooojoss [ - [ - [ooonjoms | - | meno 15 Reverse Voltage-Transfer Ratio (h,,)
Reverse Transfer Admittance | Yje See Curve See Curve mmho 16 vs Collector Current
Gain-Bandwidth Product fr VCE:JV,IG =3mA 300 500 - 300 500 - MHz n
Enitlerto-Base Capacitance | Cgg | Vg-3V.Ig=0 - s -] - 06 - | e -
Collector-to-Base Capacitance | Ccg VegdV.ig=0 < ooss -] - o | - | eF -
Collector-to-Substrate Capacitance CCI Vg =3V.lg=0 - 28 - - 28 - oF -
B SEMPERATINE LTS oy R AT, BASE INPUT RMBENT TEMPERATURE (1A oBeC
[CocLECTOR CURRENT (Tcrerma "o "3V ICOLLECTOR-TO-EMITTER VOLTAGE (VCE)*3V COLLECTOR ™ 'ro EMITTER VOLTAGE (VoE)+3V
%0 LLECTOR CURRENT (Ic)*ImA COLLEé TOR T (Xc)=1
3 % 5§ 8
= -2 H
] &2 ™ El
1 § 1 b Soy
ég L / é ]
H ] é Y 7 ] 7
2
N f
8 H— 58 &
1 Al A
: = £ :
2 5, § 900
Y [ 0 100 1 o
FREQUENCY (1)—MHz o | 10 0o o4 | 0 0o
sacs-2sres FREQUENCY (11— MHz FREQUENCY (1) —MHz
F~ '3 92cs-23769 92¢S$-23790
ig.13 - Forward Transfer Admittance (Y ,) Fig.14 - Input Admittance (Y ;) Fig.15 - Output Admittance (Y )
S PUT COLLECTOR-TO-EMITTER VOLTAGE (VCE)=3V
TENPERATONE (1) 387
coLLECTOR- 1:»—;:1'“:;‘ v%a.;?a: vep)-av I I AMBIENT TEMPERATURE (Ta)*25°C
[COLLECTOR CORRENT (Xc)et - £
% ore 1S sunu. n FREQUENCIES ___ | f ]
[-1 LESS THAN 500 MHz T
2 2 £ 00
3
T -] g 700
’-!/ x
§ g 500|
400
5 T 300
gq § ‘T i
< s
-2
! Requencrin-mz O °o ! ‘s 65w
s2cs-23791 COLLECTOR CURRENT (IC)—mA o0
Fig.16 - Reverse Transfer Admittance (Y,,) . Fig.17 - Typical Gain-Bandwidth Product (’T) 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

®

suasTAATE,
CASE
[} 0

92c5-14254

*Connect to most negative circuit potential.

Fig. 1 — Schematic Diagram.

Characteristics Apply for Each Diode Unit, Unless Otherwise Specified

Features:

u Excellent Diode Match

® Low Leakage Current

® L ow Pedestal Voltage when Gating

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

Applications:

® Modulator

= Mixer

m Balanced Modulator

® Analog Switch

® Diode Gate for
Chopper-Modulator
Applications

Absolute-Maximum Ratings:
DISSIPATION:

Any one diode unit ,

Total for device . .
TEMPERATURE RANGE:

20 max. mW
120 max. mW

Storage ~65 to +200 °C

Operating . . . . -b5to+125 °C
DC Forward Current, (1 25 mA
Peak Recurrent Forward

Current, L 100 mA
Peak Forward Surge

Current, lg (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)=1mA | — | 073[078| Vv VOLTAGE
TERM. LIMITS |CONDITIONS
DC Reverse Breakdown Voltage| DC Reverse Current (Ig) =—10uA | 4 6| - \" NEG. | pos.|TERm.|voLT.
DC Reverse Breakdown Voltage 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 —6
DC Reverse (Leakage) Current | DC Reverse Voltage (VR) =—4 V — 10.0055| 10| uMA 4 -3 +12 7 -6
DC Reverse (Leakage) Current 5 =3 ] 2 7 ~6
Between any Diode Unitand | DC Reverse Voltage (VR) = —4 V — | 0.010 10| MA 6 -3 +12 172 —6
Substrate 7 | _1s ol 36 0
Magnitude of Diode Offset 8
Voltage (Difference in DC DC Forward Current (Ig)=1mA - 1 5| mv 8 | 31+2| 7 —6
Forward Voltage Drops of 9 3 12 7 6
any Two Diode Units) 10 NO CONNECTION
Single Diode Capacitance Frequency (f) = 1 MHz _ 18| - | oF INTERNALLY CONNECTED
DC Reverse Voltage (VR) = —2V ’ CASE TO TERMINAL 7
DO NOT GROUND
Frequency (f) =1 MHz
DC Reverse Voltage (VR)
. between Terminal 2,5,6, or 8 of
Diode Quad-to-Substrate Diode Quad and Terminal 7
Capacitance (Substrate) = -2 V
Terminal 2 or 6 to Terminal 7 — 44| - pF
Terminal 5or 8 to Terminal 7 - 27| - pF
Series Gate Switching _ 10| = mv
Pedestal Voltage .




DC FORWARD CURRENT (If)
T

IDC REVERSE VOLTS (VRl ACROSS DIODE = -4

o
5

DC FORWARD VOLTAGE DROP {VF)——VOLTS

8
E

LTI suus ussRwESES

0 2 25 0 75 100 @5
AMBIENT TEMPERATURE (T4)—°C SRCS- 283

P
b

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

DC REVERSE CURRENT (L —NANOAMPERES

-5 40 25 o 25 50 ke 100 25

AMBIENT TEMPERATURE (Tp) — °C
92CS-M28i

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

AMBIENT TEMPERATURE (Ta) = 25°C
() = I MHz

AMBIENT TEMPERATURE (Ta) = 25°C
1) =1 MHz

>

3

CAPACITANCE : TERMINAL 5 OR 8 TO

CAPACITANCE : TERMINAL 2 OR 6 TO

SUBSTRATE (TERMINAL 7)—PICOFARADS

SUBSTRATE (TERMINAL 7)—PICOFARADS

| 4
DC REVERSE VOLTS (Vg) BETWEEN TERMINAL 2 OR 6
AND SUBSTRATE (TERMINAL 7) 92cs-14249

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

| 2 3 4
DC REVERSE VOLTS (Vg) BETWEEN TERMINALS 5 OR 8
AND SUBSTRATE (TERMINAL T) 92¢5-14250

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

CA3019

AMBIENT TEMPERATURE (TA)25°C
F) - IMH,

w
[
3
e
@
4,
2
2
5
g
3
w
Q
=3
3

o

OC REVERSE VOLTS (V) ACROSS DIODE  92c5-w252

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

‘a
’ \Vour“ \

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

-6V a2cs-14247

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

Multi-Purpose Wideband , i wastia,
Power Amplifiers and Commercial Equipment

The RCA-CA3020 and CA3020A are Integrated-Circuit, at F'e“.m I' m au“z .
Multistage, Multipurpose, Wide-Band Power Amplifiers The CA3020 and CA3020A are particularly suited for
on a single monolithic silicon chip. They employ a service as Class B power amplifiers. The CA3020A
Inghly vmahle and ‘stable direct-coupled circuit con- can provide a maximum powes output of 1 watt from a
ing wide range, high voltage 12-volt DC supply. with a typical power gain of 75 dB.
and power gain, and high power output. These features The CA3020 provides 0.5 watt power output from a
plus inherefit 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 in military, ind ial
commercial equipment.

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

ABSOLUTE-MAXIMUM RATINGS:

DISSIPATION: WITHOUT HEAT SINK | WITH HEAT SINK
AtTy =25°C..... e e s IWIAETE =25°C .o 2w
Above T =25°C............. derate linearly 6.7 mW/°C |At Tc = 25°C to TC =55%C......... 2W

Above T¢ = 55°C . . derate linearly 16.7 mW/°C

TEMPERATURE RANGE:
Operating T .
Storage .
LEAD TEMPERATURE (During Soldering):

At distance 1/16 £ 1/32 inch (1.59 0. 79mm)
from case for 10 seconds max. . ... .. e ..., +265°C

. -55°C to +125°C
. -65°C to +150°C

MAXIMUM VOLTAGE RATINGS at 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

TERM- Term|
|
WAL |1 2 3 4 5 6 7 8 9 [0 | n | INAL | iy loyr
1 . . . . . . i |te - I 1 . 2
-10/-12| Note1 0
2 . * * . . » . * * 'g 2 4 - -
3 . * . . * * . . '% 3 . .
Y A
4 He 25| * * N * " * »130/925 4 300
0
+3
5 * * * * * * Note 2 5 . 300
‘ 3
0 + i
6 k25| * * . * | Note 2 6 300
.
7 N * N » %6*25 7 300 .
8 Note3 | * » | Notes 8 | - -
+10 | Note 1 {+10/412 A
9 ) ) () 9 20
+10
10 | 0|1
n * n 20 -
REF.
12 : . SUB- 12 - -
TRATE
Note 1: ’l‘hxs 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 Qg and Q7 may be returned to a nega- ;I:ees::;med limits between all other terminals are not

tive voltage supply through emitter resistors. 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,

4 Higher value is for CA3020A.
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SCHEMATIC DIAGRAM FOR CA3020 AND CA3020A
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Fig 92cs-1a305R)

The value on the ic dia
gram have been snpplied as o convenience to assist
in t

he
S e components of equipment designs. The
values shown may vary as much as 1 30%.

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

FEATURES

®High power output - class B amplifier ——
CA3020 .. ..osvmnyp ot Voo = +9V
CA3020A ... 1.0 watt typ. at Vo = +12V
o Wide inqutncy range ——
Up to 8 MHZ with resistive loads

@ High power gain .. .evurueenn.n. 75db typ.

®Single power supply for class B operation
with tronsformer ——

CA3020.... ..3109V
CA3020A . .3t 12V
'Buul'-m hmpnnmu-fraeking voltage
ides stable ion over

-55°C to +125°C temperature range

APPLICATIONS

® AF power amplifiers for portable and fixed sound and
communications systems

® Servo-control amplifiers
® Wide-band linear mixers

® Video power amplifiers

® Transmission-line driver amplifiers (bal d and
wnbalanced)

® Fan-in and fan-out amplifiers for computer logic
circuits

©® Lamp-control amplifiers
® Motor-control ampli
® Power multivibrator

®Power switches

@ Companion Application Note, ICAN 5766 *‘Application
of CA3020 and CA3020A Integrated Circuit Multi-
purpose Wide-Band Power Amplifiers:’




ELECTRICAL CHARACTERISTICS AT T, =25°C

TEST CONDITiONS
CHARACTERISTICS svugoLs | circuiT 0c LmTs LTS NITS
AND SUPPLY CA3020 CA30204
PROCEDURE VOLTAGE
FIG. veer | Veer [WN [Tve [ wax Fmin frve | max,
Collector-to-Emitter -
Breakdown Voltage, Qg & Q; V(BR)CER % 18 B v
at 10 mA
Collector-to-Emitter
Breakdown Voltage, Q) V, - 10 - 10 - v
at 0.1 mA (BRICE0
\dle Currents, Qg & Q7 I4 IDLE
6 17 10LE 4 90 | 20 55| - - 55 nA
Peak Qutput Currents, 14PK
Qe 12PK 4 9.0 20 140 180 mA
Cutoff Currents, 13 CUTOFF
%80 17 CUTOFF 4 90 | 20 10 10 nA
Oiteretal Amplife iccl a 0 | 90 63 | 94 |25 fe3 |94 [1zs nA
Total Current D !
ofal Curent brain g 4 90 | 90 |80 |25 [0 | w0 [ as |30 A
|Differential Amplifier V2
Input Terminal Voltages V3 4 90 | 20 L1 |BI v
Regulator Terminal Voltage Vi 4 9.0 2.0 235 - 2.35 v
Q, Cutoff (Leakage) Currents:
Collector-to-Emitter ICEQ 100 - - - 100 - - 10
Enmitter-to-Base |EBO - 3.0 - - 0.1 - - 0.1 HA
Col lector-to-Base IcBo 3.0 - 0.1 - - 0.1
Forward Current Transfer
Ratio, Q at 3 mA hFEL . 6.0 . 30 5 30 5
Bandwidth at -3 dB Point BW 60 | 60 - 8 - 8 - MHz
60 | 60 J2o |300 - 200 | 300 -
Maximum Power Qutput Povax) 6 9.0 9.0 |40 5502 - 400 | ss0* - L]
9.0 | 120 - 800 [ 1o00b
Sensitivity for P,y =400 nW N 6 9.0 9.0 32 | 55 - - v
Sensitivity for PoyT =800 MW | ey 6 90 | 120 | - . - HIERI v
Input Resistance---
Terminal 3 to Ground RiNg 9 6.0 6.0 1000 1000 Q2
Junction-to-Case
Thermal Resistance o5c - - - 60 60 o
a Reg = 13000
b Rgg = 20002 ‘
TYPICAL PERFORMANCE DATA
An External Radiator is Recommended for High Ambient Temperature Operation
CHARACTERISTICS SYMBOLS | CA3020 | CA3020A | UNITS
v 9.0 9.0
Power Supply Voltage vCC[ 5 77 v
_ Ccz ! ol
Diff. Ampl. I 15 15
Zero Signal Current P 4| mA
Output Ampl. lcc2 24 9
Diff. Ampl. 'CCl 16 16.6
i i mA
Maximum Signal Current Output Ampl, 'CCz 75 110
Maximum Power OQutput at THD = 10% Po 550 1000 nW
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 d8
.
THD at 150 mW level 3.1 3.3 %
Test Signal Frequency from 600 Generator 1000 1000 Hz
Equivalent Collector-to-Coliector Load Resistance Ree 130 200 Q

CA3020, CA3020A

Vee

92¢s - 19859

a. Collector-to-emitter breskdown voltage (Qg & Q) circuit

Vee
K s Vec2
310K |B
®
3K @(
O— WA D
= ) ®
s,
3‘\‘/‘ 3 3
-
SIS oo
uf 4
SuF =
3v

92¢s-15233

b. Typical audio amplifier circuit utinzing e CA3020 or

CA3020A as an audio preamplifier and ciass B power «
amplifier

Fig.2

TYPICAL TRANSFER CHARACTERISTICS

92cs-5212

a. Test Setup

(POWER AMPUFIER OUTPUT MILLIAMPERES (I4.I7)

HF—as°c
H T o —45°C
HHH fl
(H+ M T
HH 25
HH S
EENaN T
Hizss f' !
3 T
vy
H: 4
NN
H

s s0 25 0
T4"ON" -+ 17°ON"
DFFERENTIAL AMPLIFIER INPUT MILLIVOLTS (V23) s2cs-15226

b. Characteristics with Ryq shorted out

Fig.3
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CA3020, CA3020A

STATIC CURRENT AND VOLTAGE TEST CIRCUIT

veey Vecz
CURRENTS OR
1. E open open 'cc1 Open Open
17.1pLE open | open lcc2 open | Open
'— n open
CA3020 1 4-PEAK open close VZ . opes Lo
€A30204 v, open open
! close | open 3
7-PEAK
| 7-PEAI
V. open open
l4-cuTOFE close | open 11
'7-cuToFE | OPen | close
= 10K s Fig.4
92CS-15214 .
MEA T OF BA TH AT -3 dB POINTS
+veel +vee
PROCEDURES: 92¢5- 15236
1. Apply desired value of Vo and Vi a. Test Setup
2. Apply 1 kHz input signal and adjust fér =
5 mV (rms)
3. Record the resulting value of e in dB
casozo eout (reference value) our
SOURCE 4. Vary input-signal freq y, keeping e constant at
5 mV, and record frequencies above an¥below 1 kHz
at which e, decreases 3 dB below reference value.
5. Record bandwidth as frequency range between -3 dB A
14F points. T
I A
L L 92CS-14328Rt F[,,s g
MEASUREMENTS OF ZERO-SIGNAL DC CURRENT DRAIN, MAXIMUM-SIGNAL DC CURRENT DRAIN, § Fr -5 o
MAXIMUM POWER OUTPUT, CIRCUIT EFFICIENCY, SENSITIVITY, AND TRANSDUCER POWER GAIN = TH 45
2 1
e vee Maximum.Signal DC Current Drain, Maximum Power = SHrH
Output, Circuit Efficiency, Sensitivity, and Transducer 5 T Sf hs:
Power Gain g I A I
1. Apply desired value of Veg, and Vog, and adjust M & A HH
- eqy to the value at which the Total Harfonic Distor- < &
tion in the output of the amplifier = 10% 5 £
2. Record resulting value of Ioc _and Ioc  in mA as . gé
Maximum-Signal DC Current Diain 2 H
2
CA3020 RL 3. Determine resulting amplifier power output in watts 15 © _g = g 2255 50 5
CA30204 and record as Maximum Power Output (Pqyp) Leron® x;.m.
4. Calculate Circuit Efficiency (7)) in % as follows: OIFFERENTIAL AMPLIFIER INPUTMILLIOLTS(v23) 920515228
7= 100 Pout b. Characteristics with R‘o in circuit
Vee lee. Voo 1
ceyce riee, e, Fig.7 .
) where Poyy is in watts, Voo and Voo are in
1 Oty Tromsformes volts, and Ioo and Ioo_ are' in amperés.
(Ru) shasld be selecs r secorasacm 5. Record value of eyy in mV” (rms) required in Step 1
= as  Seasitivity (epy)
PROCEDURES: 6. Calculate Transducer Power Gain (Gp) in dB as
Zero-Signal DC Current Drain tollows: b
1. Apply desired Value of Voo and Vi and reduce G, = 10logy ouT
ey to OV 1 2 Pin
2. Record resulting values of ICC and lCC in mA e 2
as Zero-Signal DC Current Drain"C 1 2 where P (in mW) = ™
- . S
3000 + Rpy
Fig.10 (10)
Fig.6
ZERO SIGNAL AMPLIFIER CURRENT vs DIFFERENTIAL AMPLIFIER SUPPLY VOLTAGE
- [AMBIENT TEMPERATURE (Tp)=25°C| A:AELENI TE (Ta) =25°C T
3 ﬂ
g
s e
S o
b
H 58
2 39
3 1;
H Sy
= B £3
O
] &
3 S
g %3
H 23
2 EH
H g
H 5
& 1
a i
92Cs-1521 4] 1 1
o
a. Test Setup DIFFERENTIAL AMPLIFIER SUPPLY VOLTS (Ve  92¢s-15229 DIFFERENTIAL AMPLIFIER SUPPLY VOLTS Neel) secs-isen
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b. Differential Amplifier Characteristics

Fig.8

c. Output Amplifier Characteristics




MEASUREMENT OF INPUT RESISTANCE

+Veor +Vocz

PROCEDURES:

input Resistance Terminal 10 to Ground ( Rin l»)

1. Apply desired value of V and V, and set'S in
Position 1 ccy cCy

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

3. AdjustR for e, = e /2
4. Record resultihg vhlue of R as Ry
Input Resistance Terminal 3 to Ground (Ryy.)

1. Apply desired value of V, and V, se€t § in
Position 2 cc, cC,y

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

CA3020,

+9v

V;
7 (MAX. I7 CURRENT
-1, Wi

7 RETURN TO GND.
THROUGH 10 k 01}

CA3020A

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

92C5-14347R1

Fig9 4
=, (MAX.14 CURRENT
Ve WITH PIN 3
= RETURN TO GND.
THROUH 10 k)
MEASUREMENT OF SIGNAL-TO-NOISE RATIO 92¢5-1520
AND TOTAL HARMONIC DISTORTION a. Test Setup
+Vee +vee2
DISTORTION
ANALYZER
MEWLETT-
PACKARD
TYPE 3024
OR
EQUIVALENT
N AMBIENT TEMPERATURE (Ta)+ 25
o sano-pass 3
FILTER: -
L 50 M2 e
TO M
15 kHz §
eouT- ;
= RMS h
VOLTMETER §
BALLANTINE 3
MODEL 320 b
OR w
EQUIVALENT % 100
*T: Push-Pull Output Transformer; Lood Resistonce 5
(RL) should be selected 10 provide indicoted col-
lecior-to-collector Losd Impedonce (Rcc) o2CM-14320R ;
PROCEDURES:
Signal-to-Noise Ratio 0 [
1. Close Sl and 53; open s2 POWER AMPLIFIER COLLECTOR VOLTS (Vg ,V7) 92¢5-15228
2. Apply desired values of Vi and Vo b. Characteristic
3. Adjust ery for an amplifief output of 150mW and
record resulting value of EOUT in dB as °0U1‘, Fig.11

(reference value)

4. Open Sl and record resulting value of eout in dB as
e

ouT,

‘our,
5. Signal-to-Noise Ratio (S/N) = 20]0;10

e
out,

Total Harmonic Distortion

1. Close S, and Syi open S3

2. Apply desired values of Vcc and VC

3. Adjust epy for desired level dmplifier otput power
4. Record Total Harmonic Distortion (THD) in %

Fig.10

ZERO SIGNAL AMPLIFIER CURRENT
vs AMBIENT TEMPERATURE

paas:

MILLIAMPERES (I cc2)
<
)
S
Py

ZERO SIGNAL OUTPUT AWPLIFIER

TERO-SIGNAL DIFFERENTIAL AMPLIFIER
MILLIAMPERES (Icci)

g% pERSpA gamnEE
t
]

150
92¢5-15230

-50 -25 s 50 75

50 I
AMBIENT TEMPERATURE (Ta)—°C AMBIENT TEMPERATURE (Tq)—°C

92¢s-15218

92cs-15213

b. Differential Amplifier Characteristics c. 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 (de 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 Amplifi

© 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 m¥ typ. v
Po {umz T2smael &C
CA3023 - 35'm¥ typ.

® Excellent frequency response:
.34 | CA3021 - 2.4 MHz typ.
BW }CAJ”) 7.5 MHz typ.
CA3023 - 16 MHz typ.
@ High Voltage Gain:
CA3021 = 56 dB typ. at 0.5 MHz
A CA3022 - 57 dB typ. at 2.5 MHz
CA3023 - 53 dB typ. at 5 MHz

TEST SETUP FOR MEASUREMENT OF DEVICE DISSIPATION
AND QUIESCENT OUTPUT VOLTAGE

D2
©
3ak SR | 01k S 75k SR8 03k SR
Q3 Q¢
0
Qs 39K 2Rio
03
< ®
R7
39K’ RS 075K
Qs
sKZRi2 ALL RESISTANCE
VALUES ARE IN
Ri3
5K
> ®
92CS-144I16R2
Fig.1
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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 +1250 C
. 9205-19434
VOLTAGE OR CIRGULT CONDITIONS VOLTAGE OR
i Pr= i}
CURRENT LINITS CURRENT LIMITS CIRCUIT CONDITIONS T = Vo (0
- Fig.2
TERMINAL | NEGATIVE | POSITIVE | TERMINAL | CONDITIONS TERMINAL | NEGATIVE | POSITIVE | TERMINAL | CONDITIONS o
Conerted to 5 ov v S il DEVICE DISSIPATION VS DC SUPPLY VOLTAGE
1 Source 10, 11, 12 Ground FOR CA3021
through 1000 T T
1 -3V vV Resistor 5 +H2v T T
8 20 max, mA T
5 +12v 10, 11,12 | Ground 1
10,11,12 | Ground 5 a2y t H
9 0.5V 3V
5 +12v 1y T
2 av v 10, 11, 12 Ground g :
10, 11, 12 Ground 2,5 +12v 3
10 ov v g 1
5 H2v H
3 ov azy u Ground 3
10, 11, 12 Ground 2 Ground Fy | i I
1 -6V +12v w !
4 -1y Hav 6, 11 Ground 5 Hav § !
10 max. mA ) \ " 25 Ha2v a g aun
2 v v
5 ov ! +18v | 10,11,12 | Ground 1 Sround i I
O] T 1
6 -12v Hav 5,11 Ground ) 8 10 12
10 max. mA DC SUPPLY VOLTS (Vcc)
92CS-14386
Fig.}a)
DEVICE DISSIPATION VS TEMPERATURE FOR
DEVICE DISSIPATION VS DC SUPPLY VOLTAGE DEVICE DISSIPATION VS DC SUPPLY VOLTAGE
CA3021, CA3022, AND CA3023
FOR CA3022 FOR CA3023 .
T T T TTIT T TT T TIFaT TTIT DC_SUPPLY VOLTS (vcc)= +6 3
S R T : 3 {FEEDBACK RESISTANCE (Rg)200 2
: " T ! e i SEE
3 T = a9 wugs 1 Tt ywns H z i
s T R o i z ns: Thi |E i
£ B SEEHESS s : fyufneie: T
= i nee e 3 1 < +
*:' 1 o 89 b § H3H z i
8 S ey T 2 : a0 i
5 T T g } H
4 e taenesaice.assansmsamant g7 : g 2
2 S 1 fnsssssnagnagss a a
" ; ot ! F T 1 8
H : s e eas & Eeeak g "
T 15T 1 r It i huun| I + R 3 10
T B EeasasensatasutRinu H HH 5
b4 pasnn T
TR e H T S £
[v] 1 1 1 T s O I of
10 2 ) H = ~-25 0 25 75 25
DC SUPPLY VOLTS (vge) OC SUPPLY VOLTS (Vee) AMBIENT TEMPERATURE (Ta)—°C
s2cs-14387 s2cs-14389 s2cs-14388
Fig.3(b) Fig.3(c) Fig.3(d)




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

+6V, unless otherwise specified

CA3021, CA3022, CA3023

TEST SETUP FOR MEASUREMENT OF AGC

TEST CONDITIONS LIWTS SOURCE CURRENT
FEEDBACK 3'&% Yee
TEST SETUP | RESISTANCE a2l A2 cann -
CHARACTERISTIC (SYMBOL]  AND  [(Rg) BETWEEN | FRE- (TAS219) (TAs2%) (Taszg)  |omirs [TERISTIC
PROCEDURE| TERMINALS [QUENCY} CURVE Vae ™ + 8V
3AND 7 f
Fig. Q MHz  IMin. | Typ. |Max.] Min. [Typ. |Max.]Min.| Typ.| Max. ] Units | Fig.
Device @ - 14 18fFp-t-1-1-f-]-] mw Jad
Dissipation Pr 2 @ - == -]} S st -] -] mw 3bd
«© - - == -f-({-12]3%]48] W 3cd
. 39K - 22l === -1 -] - v 92Cs-14433
Qgﬁ:ﬁet"' Yo ) o S T s e Iage 'S THE CURRENT FLOWING INTO TERMINAL 2.
Voltage 47k - -0 - - - -] v Fig.4
AGC Source - I - -
| 4 \ =+6V - {08f{-1]- (08 0.8 mA
Corrent AGC AGC
560k 05 0 | |-~ [-[-)-]-]-]¢ 6a TEST SETUP FOR MEASUREMENTS OF VOLTAGE-GAIN, -3d8
Bk 08 Jo s |-1-1-1-T-1-1-1/[ st BANDWIDTH, AND MAXIMUM OUTPUT VOLTAGE
. Vee
. 39k 2.5 - -] -5 {s7]-1-1-1- dB 6b +6V
Voltage Gain A 5 ™ 3 T oT-Tw el -T-T-1-1 e[ e
18k 5 - -1 -1-1-{-15/ |8!-1d 6
47K 0 |-|-|-]1-]-/-J90]«|-] ] 6d
% = JesTaal - -T-T-1-1-1-fwe] 6 1
[Bandwidth at =
- -0 -1 -] - 3
-3d8 Point BW 5 10k 3 (15 wiz | 6b
4.7k - -l -] -1 -f-]-]W0]®] -] Mz 6c
39k 1 [ -Jan -1-1-1-1T-1-1-1T2¢2
Input Ry 7 10k s - -1 -]-TJw-1-1-1-] 2] - PROCEDURES sece-saz0
input- Wl - Q Voltage Gain:
Impedance 4.7k 10 Sl At Bl It Ml el s (a) Set ejp = 0.5 ifi
Compo- T 0 1 n TR ~ . ~ ~ = oF in = .emVat frequency specified, read eout Voltage Gain
nents Input (A) = 20 Logyy 2
Capaci- | Cyy 7 10k 5 -f -l - -8 -p-[-1-]¢F - Bandwidth:  €in .
tance I 10 ~l =] =1 = -] -113] - pF ::L:v:t €out to 2 qmwca:'iueemo;e;ei:le.nce voltage at f = 100 kHz and
39k 1 - 130 -§ - -{=-Ft-1 -1 - Q (b) Increase the frequency, keepi i tant until di
Output - ; - w1t =al - 0B, Record Bancwidtn, | o CoNStant untl Souy drops
Resistance Rout 8 S - Fig.5
4.7k 10 -1 -1 -t-{-t-}-lwo0 - Q
Tales) - -1 -1 -1 -]
. Bk ! 42485 ® VOLTAGE GAIN VS FREQUENCY FOR CA3021
Noise Figure NF 8 10k ! Bl Ml M 0 21 el el - AWBIENT TEMPERATURE (Ta)25°C  FEEDBACK RESISTANCE (Rg)
4.7k 1 - - - - - - - 65| 8.5 dB OC SUPPLY VOLTS (Vce) = +6 CONNECTED BETWEEN TERM-~
TETE“DN'?OLZD‘:‘OO%H.AND 12 CONNEC- INALS No.3 AND 7
- D I T I B B B M .G I 1] [
AGC Range AGC 10 - 5 - - -1 -|®B}|-]-|-!-] i - o EEEDBACK RESISTANCE () j% }
_ w - - -1-1-1-1-|3|-] e 3 TO0K 1&%
06 Vins)| 1 39K N
Maximum S 1 e T e e B e B E 22K on
Output Voltage Vout 5 10k s Lol -1 - -lor - -] -] -Jvms] - z oK Rors |
(RMS Value) 47k w |- -1 -0 -1 -T-1-10s] - vms) 3 56k
5
3
H
Ql
ol 1 10
FREQUENCY (f)—MHz
s2cs- 19428
Fig.6(a)
VOLTAGE GAIN VS TEMPERATURE FOR CA3021,
VOLTAGE GAIN Vs FREQUENCY FOR CA3022 VOLTAGE GAIN VS FREQUENCY FOR CA3023 CA3022, AND CA3023
AMBIENT TEMPERATURE (Ta)=25°C  FEEDBACK RESISTANCE (Rg) AMBIENT TEMPERATURE (Ta) = 25°C FEEDBACK RESISTANCE (R8) OC SUPPLY VOLTS (Vcc)=+ 6 Rg [t
e RMINALS N5, 10,11CAND 13 CONNEC — NALS N3 anp oo TR e e conneC- e e EEN TERM TERMINALS No.10,1, AND 12 CONNECTED TYPE IWalwi
U B TED TO GROUND TO GROUND CA302i | 39 [
LS 0| TTT1 T 111 T FEEDBACK RESISTANCE (Rg) CONNECTED cA3022[ 10 | 5
mFEEDB&O{ REStsTdNCE‘Rp).QI/ LJI «o|FEEDBACK RESIST NCE (R8) o> ;’ [ I BETWEEN TERMINALS No.3 AND No.7 CA3023[ 47 ] 10
%, feo HHEH
i —rT A3 s < Hn
1 * JOK 0 1 qu‘; N 2 €430, HH
s AT N\ Kl 2K 3, 1 - R
H ! Y z 4 ]
] K T 3 K z HHH
g * 3 SEEE § 3 CEHTCa 3 T
2 g w =2022 [HrH
5 b g ] T
B g e g ssiE
8 ] 1o O
> 0 T
e H
o o 30 HHH
o1 o 0 o1 @ | 0 100 =75 -50 -25 O 50 75 100 125 150
FREQUENCY (f) —MHz FREQUENCY (f) — MH2 AMBIENT TEMPERATURE (Ty )—°C
92C5-14429 92CS-14427 A 92C5-14420

Fig.6(b)

Fig.6(c)

Fig.6(d)
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CA3021, CA3022, CA3023

TEST SETUP FOR MEASUREMENT OF INPUT-
IMPEDANCE COMPONENTS

+6v

®

QuF

92¢s-Ma32

*ep L10mV .
i9.7

AGC RANGE = 20 LOGy,

1,5,10 MHz
AMPLIFIER
AIN:0TO45

TEST SETUP FOR MEASUREMENT OF OUTPUT
RESISTANCE

Vee
+6V

92CS-1443
*end 10mv
Fig.8

TEST SETUP FOR MEASUREMENT OF AGC RANGE

Vee
+6v TYPE

g8

+6V 407V

92C5- 14448
A WITH S IN POSITION 1

AWITH S IN POSITION 2

(A = VOLTAGE GAIN) f
MHz
CA3021 1
CA3022 H
CA3023 10
Fig. 10

TEST SETUP FOR MEASUREMENT OF NOISE FIGURE

Re
Ka
cA302l | 39
casozz| 10

icuT

1-MHz .
TANK CIRCUIT e ca3023[a7

92C5-14446
CA3021 - Rg = 39 k{2

CA3022 - R = 10 k(2
CA3023 - Rg = 4.7 k{1

Fig.9




Dual Independent For Low-Power Applications

Differential Amplifiers a Freqenies fum 0¢
to 120 MHz

The CA3026 and CA3054 each consists of two independent

with
on a common lithi The six
P TIONS
n-p-n i which prise the i are APPLICA

general purpose devices which exhibit low 1/f noise and o Dual sense amplifiers

a value of fp in excess of 300 MHz. These features
make the CA3026 and CA3054 useful from dc to 120 MHz. © Multifunction combinations .- RF ‘Mixer. Oscillator;
Bias and load resistors have been . omitted to provide Converter, IF

maximum application flexibility. o IF amplifiers (differentiol and or cascode)

The monolithic construction of the CA3026 and CA3054
providesclose electrical 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.

® Dual Schmitt triggers

® Product detectors

@ Doubly balonced modulators and demodulators
o Balanced quadrature detectors

© Cascade limiters

@ Synchronous detectors

® Pairs of balanced mixers

@ Synthesizer mixers

@ Balanced (push-pull) cascode amplifiers

MAXIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES, AT T, =25°C

Power Dissipation, P: CA3026 CA3054 ‘The following ratings apply for each transistor in the device:
:::’a ]°"’ ‘:“‘“"" ‘oo 300 300 "W Coltector-to-Emitter Voltage, Vegg - -« - - - - - 15 v
. Tmc) age . . .. 600 .. 50 "W Collector-to-Base Voltage, Vepo, - 20 v

orTp > 55°C.... Derateat5.... 6.67 mW/°C  copector-to-Substrate Voltage, V. . 20 v
Temperature Ran cio
o i 5 oc Emitter-to-Base Voltage, VEBO' * - 5 v
perating . ....... ., ..... to + 125
Collector Current, Ine o o v oo v v v i nn 50
Storage ......... .. . 65 to + 150 °c ) " e : A
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 for normal transistor action. The substrate should be maintained at
isolated from the substrate by an mtnul diode. The substrate must  signal (AC) ground by means of a suitable grounding capacitor, to avoid
be connected to a uolmgt which is more negative than any collector undesired coupling between transistors.

voltage in order to maintain isolation between transistors and provide

Maximum Voltage Ratings
The following chart gives the range of voltages which can be applied to the terminals
listed vertically with respect to the terminals listed hori lly. For le, the

voltage range between vertical t 13tis +l5rw -5
volts.

t For CA3026;corresponding wrmmuls for CA3054 are vertical
terminal 2 and horizontal terminal 4

ryeTe Maximum
— i
TERMINAL No. B w2 s als]7]sfofuf n s Current Ratings
CA3026— Note 1 | Note 1 CA3054 | CA3026 v | Yout
TeRmINAL (10 [ i 2| 1 2| s el s afr |a s 9 TERMNAL | TERMNAL [ ) | TOF
0. 1 No. 0.
s 1t Stetsltasf<f -1+~ |- 13 10 s | ot
1 1 CN I I I8 O I A O IO R I 14 u s0| 01
) - o Tl T - [ = . 2 |so| ot
2 1 . j;S el e]e | . . 2 1 s | o1
3 2 Bl s efe [« ~ . 3 2 s | o1
A 3 B S » . . 4 3 0.1 50
6 4