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A New Approach To Data Service .
1975 RCA Solid State DATABOOKS

Seven textbook-size volumes covering all current commercial
RCA solid-state devices (through January 1, 1975)

Linear Integrated Circuits and DMOS Devices

(Dataonly) ... SSD-201C
Linear Integrated Circuits and DMOS Devices

(Application Notesonly) .................... SSD-202C
COS/MOS Digital Integrated Circuits ... ........ SSD-203C
Power Transistors . . ..........cvviirnvnn.... SSD-204C
RF/Microwave Devices . .. ...........cccou .. SSD-205C
Thyristors, Rectifiers, and Diacs .............. SSD-206C
High-Reliability Devices .. ................... SSD-207C

Announcement Newsletter: “What’s New in Solid State’”
Availabe FREE to all DATABOOK users.

“Bingo-type Response-Card Service” included with News-
letter Available FREE to all DATABOOK users.

Update Mailing Service available by subscription..
Indexed Binder available for Update Filing.

NOTE: See pages 3 and 4 for additional information on this
total data service. To qualify for Newsletter mailing,
use the form on page 4 (unless you received your
DATABOOK directly from RCA). You must qualify
annually since a new mailing list is started for each
edition of the DATABOOKS.



RGA
LINEAR Integrated Circuits

This DATABOOK contains complete data on linear
integrated. circuits and DMOS (discrete MOS field-
effect) devices presently available from RCA Solid
State Division as standard products. Application
notes on both linear 1C’s and DMOS devices are
contained in a separate DATABOOK, SSD-202C.

For ease of type selection, product matrix charts
are given on pages 10-18. Data sheets for linear IC's
and DMOS devices are then included as nearly as
possible in alphanumerical sequence of type
numbers. Because some data sheets include more
than one type number, however, some types may
be out of sequence. If you don’t find the type
you're looking for where you expect it to be,
please consult the Index to Devices on pages 6-7.
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RCA Solid State
Total Data Service System

The RCA Solid State DATABOOKS are supplemented throughout
the year by a comprehensive data service system that keeps you
aware of all new device announcements and lets you obtain as much
or as little product information as you need — when you need it.

New solid-state devices and related publications announced during
the year are described in a newsletter entitled “What's New in Solid
State”. If you obtained your DATABOOK(s) directly from RCA,
your name is already on the mailing list for this newsletter. If you
obtained your book(s) from a source other than RCA and wish to
receive the newsletter, please fill out the form on page 4; detach it,
and mail it to RCA.

Each newsletter issue contains a “’bingo’’-type fast-response form for
your use in requesting information on new devices of interest to you.
If you wish to receive all new product information published
throughout the year, without having to use the newsletter response
form, you may subscribe to a mailing service which will bring you all
new data sheets and application notes in a package every other
month. You can also obtain a binder for easy filing of all your
supplementary material. Provisions for obtaining information on the
update mailing service and the binder are included in the order form
on page 4.

Because we are interested in your reaction to this approach to data
service, we invite you to add your comments to the form when you
return it, or to send your remarks to one of the addresses listed at
the top of the form. We solicit your constructive criticism to help us
improve our service to you.



Ol;dEI’ Form for “What's New in Solid State’’
and for further information on Update Mailings and Binders

Please fill out just one copy of this form, and mail it to:
(a) from U.S.A. and Canada:
RCA Solid State Division

Box 3200
Somerville, N. J., U.S.A. 08876

(b) from Latin America and Far East:

RCA Solid State
International Sales
Somerville, N. J., U.S.A. 08876

- (c) from United Kingdom, Europe, Middle East, and Africa:

RCA Limited RCA s.a.
Sunbury-on-Thames or 4400 Herstal
Middlesex TW16 7HW, England Liege, Belgium

O Please add my name to the mailing list for “What's New in Solid State"’

OJPlease send me details on obtaining update mailings for my DATABOOKS
and a binder for filing of supplementary material.

wome L LTI ITTTTTITTT]

(Last) (Initials)

compoy | L LTI IIIII TP T]
pawess L LI LTI TP LTPTTTTT

(Number) (Street, RFD, P.O. Box)
o L L L LTI LTI T T
Business [
(City) (State or Prov.)
(Country) (Zip or Pstl. Zone)
Function: (Check One) Activity: (Check One) (mdiosts ordar of interest i
A E velA A O Broad: more than one is marked)
B O Purchasing/Procurement B 0O Communication AD Linear IC's
C O Research/Development C O Instrumentation/Control D iaital 1C's. COS/MOS
DO Design Engineer * D 0 Computer/Data Processing B|_]Digital s,
E O Application/Comp E 0 C r, Peripheral c[[Joigital 1c's, Bipolar
Engineer g g ﬁ\l:;:s':‘r?;l‘“ DDThvristors/Rectifiers
F O Production/Manufacturing H O Medical -
GO Documentation/Library V' Research EDL'““_“’ Crystals
:‘D 2;"“'!"",/1?‘\ . J O Transportation FDSemmonductor Diodes
O Education/Training K 0 Consumer, Electronic i
J D Program/Project M: L o C " Appli GDFIF Power Semiconductors
K O Marketing MO Space H[JmosFeTs
g g 2"_";‘:2? 1 DPower Transistors
Vi .
P O Electronic Warfare J DPowef Hybrid Circuits
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Index to Linear Integrated Circuits

(Circuits marked with an asterisk are also available in chip form. A data
sheet on Linear IC chips, File No. 516, is available on request.)

Type No.

CA101
CA101A
CA107
CA108
CA108A

CA111
CA201
CA201A
CA207
CA208

CA208A

CA211
*CA301A
*CA307
*CA308

CA308A
*CA311
*CA339

CA339A

CA555

CAB55C
*CA723

CA723C

CA741
*CA741C

CA747
*CA747C
CA748
“CA748C
CA758

CA810
CA1310
CA1352
CA1398
*CA1458

*CA1541
CA1558
CA2111A

*CA3000

*CA3001

*CA3002
CA3004
*CA3005
CA3006
CA3007

CA3008
CA3008A
CA3010
CA3010A
CA3011

*CA3012
CA3013
CA3014

*CA3015
CA3015A
CA3016
CA3016A

*CA3018
CA3018A

*CA3019

*CA3020
CA3020A
CA3021

*CA3022

*CA3023

6

Page Description

26
26
35
4
41

48
26
26
35
41

4
48
26
35
41

a1
48
59
59
63

142

147
154
147
154
161

161
166
166
147
154

147
154
173
173
179

182
182
190
190
190

operational amplifier
operational amplifier
operational amplifier
precision operational amplifier
precision operational amplifier

voltage comparator
operational amplifier
operational amplifier
operational amplifier

precision operational amplifier

precision operational amplifier
voltage comparator
operational amplifier
operational amplifier

precision operational amplifier

precision operational amplifier
voltage comparator

quad voltage comparator

quad voltage comparator
timer

timer

voltage regulator
voltage regulator
operational amplifier
operational amplifier

operational amplifier
operational amplifier
operational amplifier
operational amplifier
RC phase-lock-loop stereo decoder

7-W audio power amplifier

RC phase-lock-loop stereo decoder
TV video amplifier

TV chroma processor

operational amplifier

memory sense amplifier
operational amplifier
FM if subsystem

dc amplifier

video amplifier

if amplifier

rf amplifier

rf amplifier

rf amplifier

af amplifier

operational amplifier

operational amplifier

operational amplifier

operational amplifier

wide-band amplifier

wide-band amplifier

wide-band amplifier-discriminator
wide-band amplifier-discriminator
operational amplifier

operational amplifier

operational amplifier
operational amplifier
transistor array

transistor array

diode array

wide-band power amplifier
wide-band power amplifier
low-power video amplifier
low-power video amplifier
low-power video amplifier

File
No.

786
786
785
621
621

797
786
786
785
621

621
797
786
785
621

621
797
795
795
834

834
788
788
531
531

531
5631
631
531
760

prel
761
prel
686
531

536
531
612
121
122

123
124
125
126
126

316
310
316
310
128

128
129
129
316
310

316
310
338
338
236

339
339
243
243
243

Type No.

*CA3026

*CA3028A
CA30288
CA3029
CA3029A

CA3030

CA3030A
*CA3033

CA3033A
*CA3035

CA3036
CA3037
CA3037A
CA3038
CA3038A

*CA3039
CA3040
CA3041
CA3042

*CA3043

CA3044
*CA3045
CA3046
CA3047
CA3047A

*CA3048
*CA3049
CA3050
CA3051
CA3052

CA3053
*CA3054
CA3058
*CA3059
*CA3060

CA3060A
CA30608
CA3062
CA3064
CA3065

CA3066
CA3067
CA3068
CA3070
CA3071

CA3072
*CA3075
*CA3076
*CA3078

CA3078A

CA3079
*CA3080

CA3080A
*CA3081
*CA3082

*CA3083

*CA3084

*CA3085
CA3085A
CA30858B

CA3086
CA3088
CA3089
CA3090A
*CA3091

Page Description

196
204
204
147
154

147
154
214
214
222

225
147
154
147
154

227
230
236
243
250

255
260
260
214
214

266
273
282
282
289

204
196
297
297
305

305
305
317
324
331

337
337
352
359
359

359
375
379
383
383

297
392
392
399
399

402
405
411
411
411

418
423
427
433
439

dual differential amplifier
differential/cascode amplifier
differential/cascode amplifier
operational amplifier
operational amplifier

operational amplifier
operational amplifer
operational amplifier
operational amplifier
wide-band amplifier array

dual Darlington array
operational amplifier
operational amplifier
operational amplifier
operational amplifier

diode array

wide-band amplifier

TV if sound subsystem

TV if sound subsystem

FM if subsystem

TV ic-fine-tuning subsy
transistor array

transistor array

operational amplifier
operational amplifier

amplifier array

dual differential amplifier
dual differential amplifier
dual differential amplifier
stereo preamplifier

differential/cascode amplifier
dual differential amplifier
zero-voltage switch
zero-voltage switch

OTA array

OTA array

OTA array

photo detector and power amplifier
v ic-fine-tuning subsy

TV if sound system

TV chroma signal processor
TV chroma demodulator
TV video if system

TV chroma signal processor
TV chroma amplifier

TV chroma demodulator

FM if subsystem

FM if gain block

micropower operational amplifier
micropower operational amplifier
zero-voltage switch

operational transconductance amplifier
transistor array (n-p-n)
transistor array (n-p-n)

transistor array (n-p-n)
transistor array (p-n-p)
positive voltage regulator
positive voltage regulator
positive voltage regulator

transistor array (n-p-n)
AM receiver subsystem
FM if system

stereo multiplex decoder
four-quadrant multiplier

File
No.

388
382
382
316
310

316
310
360

274

275
316
310
316
310

343
363
318
319
331

340

341
360
360

377
611
361
361
387

382
388
490
490
537

537
637
a1
396
412

466
466
467
468
468

468
429
430
535
535

490
475
475
480
480

481
482
491
491
491

483
560
561

534



Index to Linear Integrated Circuits (cont’d)

Type No.

*CA3093

*CA3094
CA3094A
CA3094B

*CA3095

*CA3096
CA3096A
*CA3097
*CA3099
*CA3100

*CA3102

*CA3118
CA3118A
CA3120
CA3121

CA3123
CA3125
CA3126
*CA3127
CA3128

Notes:

Page

451
457
457
457
470

480
480
490
503
511

273
517
517
527
535

541
545
548
555
561

Description

transistor-diode array

prog; power-switch/: r.nﬁar
pre le powe itch/: ier
programmable power-: swm:h/ampllfler
super-beta transistor array

n-p-n/p-n-p transistor array
n-p-n/p-n-p transistor array
thyristor/transistor array
programmable comparator
wide-band operational amplifier

dual differential amplifier
high-voltage transistor array (n-p-n)
high-voltage transistor array (n-p-n)
TV signal processor

TV chroma amplifier/demodulator

AM radio receiver subsystem

TV chroma demodulator

TV chroma processor

high-frequency n-p-n transistor array
TV chroma processor for PAL systems

Fite
No.
533
598
598
598
591

595
595
633

Type No.
*CA3130 563
CA3131 578
CA3132 578
CA3134 581
*CA3146 517
CA3146A 517
*CA3183 517
CA3183A 517
*CA3401 584
CA3600 588
CA3724G 601
CA3725G 601
CAB078A 604
CAB741 604
CD2500 608
CD2501 608
CD2502 608
CD2503 608

For types available in beam-lead versions (File No.515), refer to page 613.

Page Description

COS/MOS operational amplifier

5-W audio amplifier

5-W audio amplifier

TV sound if and audio output subsystem
high-voltage transistor array (n-p-n)

high-voltage transistor array (n-p-n)
high-voltage transistor array (n-p-n)
high-voltage transistor array (n-p-n)
quad operational amplifier
COS/MOS transistor array

high-current transistor array (n-p-n)
high-current transistor array (n-p-n)
low-noise operational amplifier
low-noise operational amplifier
BCD-to-7-segment decoder/driver

BCD-to-7-segment decoder/driver
BCD-to-7-segment decoder/driver
BCD-to-7-segment decoder/driver

For RCA linear I1C packages, lead forms, and identifying suffix letters for package types, refer to page 19.

Index to DMOS Devices

Type No.

3N128
3N138
3N139
3N140
3N141

3N142
3N143
3N152
3N153
3N154

3N159
3N187
3N200
40467A
40468A

Linear IC New Products Program

Page

642
647
650
655
655

662
642
667
672
674

678
684
691
698
702

Description

single-gate amplifier

single-gate chopper and multiplexer
single-gate af and rf amplifier
dual-gate rf amplifier

dual-gate mixer

single-gate rf amplifier

single-gate vhf mixer/oscillator
single-gate vhf amplifier

single-gate chopper/multiplexer
single-gate vhf amplifier

dual-gate rf amplifier
dual-gate rf amplifier
dual-gate rf amplifier
single-gate vhf amplifier
single-gate rf amplifier

File
No.
309
283
284
285
285

286
309
314
320
335

326
436
437
324
323

Type No.
40559A 702
40600 706
40601 706
40602 706
40603 714
40604 714
40673 718
40819 725
40820 732
40821 732
40822 739
40823 739
40841 745

Page Description

single-gate mixer
dual-gate rf amplifier
dual-gate if amplifier
dual-gate mixer
dual-gate rf amplifier

dual-gate mixer

dual-gate rf amplifier
dual-gate rf amplifier
dual-gate rf amplifier
dual-gate mixer

dual-gate rf amplifier
dual-gate mixer

dual-gate general-purpose type

File

No.
817
prel
prel
prel
532

532
632
532
630
619

prel
prel
592
592
392

392
392
392

File

No.
323
333
333
333
334

334
381
463

464

465
465
489

The linear integrated circuits listed below are some of the devices scheduled for introduction during 1975. For further
information concerning announcement schedules and availability, contact your RCA representative or supplier or watch for
announcement in the RCA Solid State Announcement Newsletter, “What’s New In Solid State”, referred to on the inside
front cover of this DATABOOK.

Consumer Types
Description
CD-4 Quadraphonic D dul and Noise-Suppression Circuit

TV Horizontal Processor, Positive Sync
TV Horizontal Processor, Negative Sync
FM Detector and Limiter With Voltage Regulator

High-Gain Dual-Gate MOS/FET for TV Mixer Applications

Two-Terminal Temperature Sensor
7-Watt Audio Amplifier with Load Dump Protection
{Positive Voltage Transients)

Industrial Types

Type No.

CA7800
CA1488
CA1489, 89A
CA75361A
CA521

Description

Voltage Regulator Series
Quad Line Driver

Quad Line Receivers
Memory Driver

Memory Sense Amplifier

Similar

Industry Type

HAT7800
MC1488

MC1489A
SN75361A

NE521

Similar

Industry Type

MC1391
MC1394
ULN2136
3N211

Availability
1Q°'75
2Q'7%
2Q'75
2Q°'75
2Q°'75



Linear IC New Products Program (cont’d)

Consumer Types and Industrial Types Custom Programs

RCA has considerable experience in the design and production of custom circuits for high-volume equipment in the
applications listed below. Our engi ing staff is available for the design of circuits through either specialized chip designs or
the remetallization of one of our existing standard circuits.

Applications:

® Automotive ® Computer Interface
® Home Entertainment ® Telecommunications
® Appliances ® Controls

Linear IC's Direct-Replacement Guide

Analog RCA Fairchild RCA Motorola RCA
Devices Direct Semiconductor Direct Semiconductor Direct
Type No. Replacement Type No. Replacement Type No. Replacement
AD101AH CA101AT 748HC CA748CT MC1458G CA1458T
AD201H CA201T 748HM CA748T MC1458CP1 CA1458E
AD301AH CA301AT 7487TC CA748CE MC1541L CA1541D
AD741 CATAIT uATS8 CA758E MC1558G CA1558T
AD741C CA741CT FPQ3724P CA3724G MC1723CG CA723CT
FPQ3725P CA3725G MC1723CH CA723CH
Advanced RCA U5B7748312 CA748T MC1723G CA723T
Micro Devices Direct U5B7748393 CA748CT MC1741G CA741T
Type No. Replacement U5SR7723312 CA723T MC1741CG CA741CT
U5R7723393 CA723CT MC1741CP1 CA741CE
ﬁmg: IT gﬁ}g} ,T\T UBA7723393 CA723CE MC1741P2° CA741E
AM20TT CAZOIT MC1741CP2° CA741CE
AM301AT CA301AT Intersil RCA Direct McC1748G CA748T
AM307T CA307T Type No. Replacement MC1748CG CA748CT
AM741T CA741T ICL-101-TY CAT01T Mc3znap CAS39AE
AM741CT CcA741CT ICL101A-TY CA101AT mc34o1P CA3401E
AM747T CA747T ICL-108-TY CA108T MPQ3724P CA3724G
AM747CT CA747CT ICL-108A-TY CA108AT MPQ3725P CA37256
AM748T CA748T 1CL-201-TY CA201T National : RCA
AM748CT CA748CT ICL-201A-TY CA201AT Semiconductor Direct
A ICL-208-TY CA208T Type No. Replacement
Fairchild R JCL-208A-TY CA208AT
Semiconductor Direct ICL-301A-PA CA301AE ';318}',}" 2’2}8}4“
Type No. Replacement |ICL-301A-TY CA301AT LM107H CA107T
LM101AH CA101AT |CL-308-TY CA308T LM108AH CA108AT
LM101H CA101T ICL-308A-TY CA30BAT LM108H CA108T
LM107H CA107T ICL-723-TZ CA723T LM111H CAIT
LM108AH CA108AT ICL-723C-TZ CA723CT LM201AH CA201AT
LM108H CA108T . ICL-741-TY CA741T LM201H CA201T
LMI11H CAINT ICL-741C-TY CA741CT LM207H CA207T
LM201AH CA201AT ICL-741-LNC CA741CE LM208AH CA208AT
LM201H CA201T ICL-748-TY CA748T LM208H CA208T
LM207H CA207T 1CL-748C-TY CA748CT LM211H cA2INT
LM208AH CA208AT ICL-8741-PA CA741E LM301AH CAZ01AT
LM208H CA208T ICL-8741C-PA CA741CE LM301AN CA301AE
LM301AH CA301AT ICL-8748-PA CA748E LM307H CA307T
LM301AN CA301AE ICL-8748C-PA CA748CE LM307N CA307E
LM307H CA307T LM308AH CA308AT
LM307N CA307E Motorola RCA LM308H CA308T
LM308AH CA308AT Semiconductor Direct LM311H CA311T
LM308H CA308T Type No. Replacement LM324N CA324E
LM311H CA3NT MLM101AG CA101AT LM339AN CA339AE
BAT23HC CA723CT MLM107G CA107T LM339D CA339E
BAT23HM CA723T MLM111G cAIT LM723CH CA723CT
741DC CA741CE MLM201AG CA201AT LM723H CA723T
7410M CA741E MLM207G CA207T LM741H CATMT
741HM CATMIT MLM211G cA211T LM741CH CA741CT
741HC CA741CT MC1310P CA1310E LM741CN CA741CE
7841TC CA741E MC1311P CA758E LM747H CA747T
7470C CA747CE MC1352P CA1352E LM747CH CA747CT
747DM CA747E MC1357P CA2111AE LM747CN CA747CE
747HC CA747CT MC1398P CA1398E LM748H CA748T
747HM CA747T MC1441L CA1541D LM748CH CA748CT




Linear IC’s Direct-Replacement Guide (cont’d)

National
Semiconductor
Type No.

LM748CN
LM1310N
LM1458H
LM1458N
LM1558H
LM1800N
Lm2111
DH3724CN
DH3725CN

Precision
Monolithic
Type No.

§s5108J
SSS108AJ
§552084
SSS208AJ
555308J
SSS308AJ

Raytheon
Type No.

LM101AH
LM101H
LM107H
LM108AH
LM108H
LM111H
LM201AH
LM201H
LM207H
LM211H
LM301AH
LM301AN
LM307H
LM307N
LM308AH
LM308H
LM311H
RC723T
RM723T
RC741DN
RC741TE
RM741TE
RC748DN
RC748TE
RM748TE
C1458DN
C1458T
SP37240QD
SP37250D
RM4558TE

Signetics
Type No.
LM101AH
LM101H
LM107H
LM201AH
LM201H
LM301AH
LM301AN
LM307H
LM307N
HA723CL
HA723L
N5568T
N5568V
N5741T
N5741V
N5747A

RCA

Direct
Replacement
CA748CE
CA1310E
CA1458T
CA1458E
CA1558T
CA758E
CA2111AE
CA3724G
CA3725G

RCA
Direct
Replacement

CA108T
CA108AT
CA208T
CA208AT
CA308T
CA308AT

RCA Direct
Replacement

CA101AT
CA101T
CA107T
CA108AT
CA018T
CAINT
CA201AT
CA201T
CA207T
CA21T
CA301AT
CA301AE
CA307T
CA307E
CA308AT
CA308T
CA3NT
CA723CT
CA723T
CA741CE
CA741CT
CATAT
CA748CE
CA748CT
CA748T
CA1458E
CA1458T
CA3724G
CA3725G
CA1558T

RCA Direct
Replacement

CA101AT
CA101T
CA107T
CA201AT
CA201T
CA301AT
CA301AE
CA307T
CA307E
CA723CT
CA723T
CA1458T
CA1458E
CA741CT
CA741CE
CA747CE

Signetics
Type No.
N5748T
N5748V
$5558T
S5741T
§5748T

Silicon
General
Type No.

SG101AT
SG101M
SG101T
SG107T
SG108AT
SG108T
SGINT
SG201AT
SG201T
SG207T
SG208AT
SG208T
SG211T
SG301AM
SG301AT
SG307M
SG307T
SG308AT
SG308T
SG31M1T
SG339N
SG339AN
S$G723CT
§G723T
SG741M
SG7M1T
SG741CM
SG741CT
SG747T
SG747CT
SG748M
SG748T
SG748CM
SG748CT
SG1458M

Solitron
Type No.

uca7a1
uc7471C

Sprague
Type No.
ULN2111A
ULN21256A
ULN2269A
ULN2741D
ULN2747A
uULS2741D
ULX2210
uLX2244

Texas RCA
RCA Direct Instruments Direct
Replacement Type No. Replacement
CA748CT SN52101AL CA101AT
CA748CE SN52101L CA101T
CA1558T SN52107L CA107T
CA7MT SN52108L CA108T
CA748T SN52108AL CA108AT
SN52558L CA1558T
RCA SN52558P CA1558S
Direct SN52741L CATMIT
Replacement SN52741P CA7418
SN52747L CA747T
Pt SN52748L CA748T
CA101T SN52748P CA748S
CA107T SN72301AL CA301AT
CA108AT SN72301AN CA301AE
CA108T SN72307L CA307T
CAINT SN72307P CA307E
CA201AT SN72308L CA308T
CA201T SN72308AL CA308AT
CA207T SN72558L CA1458T
CA208AT SN72558P CA1458E
CA208T SN72741L CA741CT
CA2IT SN72741P CA741CE
CA301AE SN72747 CA747CT
CA301AT SN72748L CA748CT
CA307E SN72748P CA748CE
CA307T SN72301AL CA301AT
CA308AT SN72301AP CA301AE
CA308T SN72307P CA307E
CA311T SN72558P CA1458E
CA339E SN76116N CA1310E
CA339AE SN76116N CAT758E
CA723CT SN76650N CA1352E
CA723T
CA741E
CATIT
CA741CE
CA741CT
CA747T
CA747CT
CA748E
CA748T
CA748CE ® Can be i for the i
CA748CT 14-lead dual-in-line type by inserting device
CA1458E into 14-pin socket such that terminal No. 1
of the CA741 coincides with socket terminal
RCA Direct No. 3 of the type to be replaced.
Replacement
CA741T
CA741CT | ‘"’_EN_T‘_——‘: OPEN 4
RCA Direct 2E g B2
Replacement 3 — : B 4 2
CA2111AE 4 P s g "
CA3120E W% caraics | W
CA3121E 5 ~—— 83 g_ eao0 0
CA741T 6 s TYPE sl g s
CA747CE OPEN
CA741CT 24 B
CA1310E
CA758E SO et Tars ~A°

Note: RCA types in TO-5 packages are also supplied with dual-
in-line formed leads (“DIL-CAN" package) and are designated
with suffix letter (S). These types are both pin and electrical
direct replacements for the corresponding 8-lead “Mini-Dip”
dual-in-line types.

For prices and availability of RCA Linear Integrated Circuits,
contact your RCA Distributor or your local RCA Sales Office.



Operational Amplifiers

Micropower High-Current General Purpose
Single Unit
oosmlo§h
Low MOSFET
Noise Input
Single|Triple Single]
QOTA |OTA® |OP-
L4 AMP
<
oggoog o .\,‘Evg@—% <o
gEE e BEEEERIZEIEERE |3 553 5l5 a5l 812|8 8| 2
@0 |® @O0 ® M@ @0e@|e|- N 6ac| |aiSISIRISI0|le|l6
SI3[3S IS BB B13|SIS|5[SIS(3|8(3|3|3|3|3|5[S[8|8[3(8|3|&| 8
2 © ~ 0 -
o | S]BJE] OB |8 |8 g 8 B 5
Sample and Hold [ BN BN |
Switching s(n|nje|m I
Schmitt Trigger LI DI LALAL]
gMulnvibratov Slaeise|s|ejs|sjc/ a8 s uie|e|s|n(8 8 || N (BjejDja|s|is| n B
© | Modulator ano(a|n[e]s eulm [
:'Mnxer alsin|n|e(em LI [
gDelector ajs|n|umw|m LALIL) a
& [ Comparator sls|a|s(s|u/min|s|ne|s|e|(cjaje|a|a|a(en UL [
< [T DOC Amplifier 0000000 oo0nnnonon sjeinjmin|nin
Timer wnln sle|/nja|a|n|n]|s n(n|m
Wideband Large Signal
Multiple Unit [RLAL]
AGC Capability ale|n|e|m s|lalm
Balanced Input sjejniw|n|n(sjeis|/njejn|n|a]e||n a(n|m Sin(enjminim .
& | short.Circuit Protection uin|nininin|n sje|s(n(e|n(njo|o(sja(njn|jn|n|m|m
g Internal Frequency Compensation - ® ainim
: Offset Adjustment 30 000 a0 sinn|nlm
"u_"' Negative VjcR near V° LALAL LR ALAL) LI L] [ R B
Low Power Supply Current (K1 mA) [ m|m|m|m(e|u|n nm|m .
Ultra-Low I)g uis|nininfa|n LI [] LA
Very Low V|0 & l10
TYPE DESIGNATION SUFFIX LETTER (See Note 1)
Flat Pack Ceramic |
w |Dual in-Line Ceramic (DIC) 1 [ololo a0 Il _ .| I
Q [ Dual In-Line Plastic (DIP) E E B ®iEE E E'|E E
§ TO-5 Style Straight Lead AL TIT T|T|T THITITIT T TYTYTITIT|TITITITI(TIT
2 TO-5 Style Dual-In-Line (DIL-CAN) S|S S|s Sis|slis|s|s|s|s|s|s|s]|S|S|s|s]|s]|s|S|[s|S
@ [CFrit Seal Dual In-Line Ceramic FIF FlF
Beam Lead L
Chip H H H
Note 1:  The indicated suffix letter identifies the package type for the device type number

having a suffix-letter; a black square is shown for a type number with no suffix letter.

® Operational Transconductance Amplifier

10

a4 Micropower Type

*Available in 8-lead DIP (MINI-DIP)



Operational Amplifiers

f:,",:,’;',', Wideband Precision
Multipte Unit
-1
R
|
3] mmwmgogmgwgmgoghﬁw<o g <L) <L
SN EEEEEEEE M EE RS EEE RS
S5 22181 5(5, 31315 55|55 B R BB R85 5|2 28|15 8 |8
5315 (5/913(33133/3 35 3 335 2 Bl gla[5| 35
File 5 IBlelglelz|elelelelelzlelelelele|e o 5
No. 0 (51 RS RIIRE) K kel 2 k) ) i ko G Gl ki R KA 8
Switching
Schmitt Trigger
gMulliVibfa'Df m|a|nim|njo(a|eja|jo|oje(a|{e|(e|o|(e|s|(e|n|a olojalm|a
O | Modulator
:, Mixer
© | Detector
& | comparator n(e oo oja|a|u|s|s
%DCA"\D““W 000 s(ojoja(a|n|jw|s|e|a|n(a(o|o|e|s ola|ala|s
Timer ain|wlm|n
Wideband Large Signal =
Multiple Unit Ginmiminm
AGC Capability
Balanced Input (ALELEL] ajejmin|e|ujs|jen(ojo(ofjeajoje|a a|sjuim|n
& Short-Circuit Protection cACRLRL] gju(a|als
g Internal Frequency Compensation MR alalw|a|n
:OﬂsetAdiustment o |- sjsja|o|sjn|s|ojo(e|je s|jajein|s
W | Negative V) cg near V- a
Low Power Supply Current (<1 mA) olm|a|o|a
Ultra-Low g a|winie
Very Low Vio & |10 L] L]
TYPE DESIGNATION SUFFIX LETTER (See Note 1)
Flat Pack Ceramic 0] olm
w Dual In-Line Ceramic (DIC) [LALIL)
2 | Duat In-Line Plastic (DIP) 1 le’ [e o(n]n|s
5 TO-5 Style Straight Lead T|T(T|T LI TYT(T|T{T|T|T
§ TO-5 Style Dual In-Line (DIL-CAN) S |s SES|s|s|s|s
Frit Seal Dual In-Line Ceramic
Beam Lead
Cm H H H H

Note 1:  The indicated suffix letter identities the package type for the device type number
having a suffix letter; a black square 1s shown for a type number with no suffix letter.

* Available in 8-lead DIP (MINI-DIP)
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Arrays

having a suffix letter; a black square is shown for a type number with no suffix letter.

Diode Arrays Transistor Arrays
Individ- | Quad} General-Purpose 2 Tran- Dual Darlington
ual Plus P-n-p | sistors, Darling- | Connected
Two n-p-n pnp| & |2Zener ton Pair
n-p-n| Diodes, Con- Plus Two
1 Diode nected Individual
> |2 lalalzlSlel 5 (glE 5 |slglalzfE|E
g |2 BIBESlE 8 B8] 8 (S|8538(55
3 | S IB|3ISI8|8| S 8|18 3 [S|8|S|55|3|S
Nov & |s|sls| 2|88 8 (B 8|88
Comparator LILIL [ ]
Detector - - siew [ 30 ] s |mjw|m|m|m
Differential Amplifier ols|s e|n|a [ ] L ] CAEILIL AL
Limiter [ [ ] alslm| = s(snm
Mixer - L) almie| = D000
2 Modulator - [ ] sis|s [ ] LILIL AL
,g Muitivibrator L] a LA L] LI I AL
8 [ Oscillator s(o(afefa]| = 000
E Schmitt Trigger s(a|m
< | Sense Amplifier ulw|m )
Switching L] elvie|s|n|m [ ]
Thyristor & SCR Control sjeimlulm u|m [ ] ales(n
Timer
VHF
Regulator [ ]
High Input Resistance
Balanced Input alm [ LN [ AL R R I I L]
$ | Balanced Output AL RL] [ ] alm LIS L
§ Low Noise wim L
E AGC Capability als|m|m
Multiple Unit s|jsje|n|w|mim
Wide Band DAL
TYPE DESIGNATION SUFFIX LETTER (SEE NOTE 1)
Flat Pack Ceramic
Dual In-Line Ceramic [
Dual In-Line Plastic m|m ®|E|E ®|E|E E [ ]
§ TO-5 Style Straight Lead - - sisiTiT
'§ TO-5 Style Formed Lead
@ | Frit Seal Dual-In-Line Ceramic FlF|F
Chip H aln[A[A] (] w [~ H H |
Beam-Lead L L L l
NOTE 1: The indi d suffix letter i the type for the device type number



Arrays

Transistor Arrays Amplifier Arrays
1npn&
Super 3| 1p-n-p/n-p-n
Differentially :::n :r:::i::‘:izde i?vfmos nigh- lt?:l::endont
Connectod Pair |Plus | 1PUT* " | 3 mchannel :’::, (Ditforentiall| Aoy, |Ambl
Plus Three 3n-p-n | 1SCRA & 3 p-channel
Indivi Trans. | (Thyristor) transistors
®(mm @ ® ] ™ @ ®oon6 o ]
3|33 S 3 3 3 |13183|8| § | §
g1 8| 3 g g gl18 |8 & |8
Comparator ] '
Detector s asnln ] [] neu|m
Differential Amplifier elsn - LI R ]
Limiter - -
Mixer [ ] a [] a oo []
w | Modulator - ] .lw
.E Multivibrator L] a a a ea []
§ Oscillator [ ] L] [ ] L] ] alm
§ ‘Schmitt Trigger s s
< | Sense Amplifier [ ™ alm
Switching [] [] a ala
Thyristor & SCR Control L] [ [
Timer [ ] [ ]
VHF [ -
Regulator ]
High Input Resistance a
Balanced Input ®ejojen L] s als
& |Balanced Output LI L] - D]
3 [Low Noise O s ] 0
é AGC Capability ® - O
Multiple Unit asleale ] [] a s|s|n ] ]
Wide Band neisfale [] - slm []
TYPE DESIGNATION SUFFIX LETTER (SEE NOTE 1)
Flat Pack Ceramic
Dual In-Line Ceramic sle s
Dual In-Line Plastic E|E E E E E E|@ -
§’ TO-5 Style Straight Lead LR L]
‘é TO-5 Style Formed Lead \}
@ ['Frit Seal Dual-In-Line Ceramic F
Chip H H H H H{H{H|H H H
Beam-Lead L L L

* Programmable Unijunction Transistor

A silicon Controlled Rectifier

13



Broadband (Video) and Differential Amplifiers, and
AM/FM Communications Circuits

Broadband (Video)

Differential Amplifiers AM/FM Communications Circuits
Amplifiers

CA3002
CA1352
CA3020
CA3020A
CA3021
CA3022

. CA3023

[ 363 | CA3040 T
CA3001 °
CA3005
CA3007
CA3026
CA3028A
CA3028B
CA3049
CA3050
CA3051
CA3053
CA3054
CA3102E
CA3011
CA3012
CA3013
CA3014
CA3076
CA3088
CA3089
CA2111A
CA3123

CA3043

CA3075

File
No.

23
Prel
339

1 243
121
122
124
125
126
388
38
611
361

382
388
128
129
331

424
430
560
561

612
631

611

Voltage Regulator

Comparator u|loo|ala e|lojels o
Comparator — High Current Output
Control — Relays, Heaters, LED's
Lamps, etc.

Detector a
Differential Amplifier aloia|a L]
Limiter oisjejols
Mixer L Bje L]
Modulator L] "
Multivibrator
Oscillator LIL
Schmitt Trigger -] a
Sense Amplifier a L]
Switching B|a a
Thyristor & SCR Control

Freq. Doubler, Mult., Divide,
S$q. Root, Squarer

Applications

Display Decoder-Driver
Timer

Balanced Input - - LA alssis|emjojnjuaaja| LI
Balanced Output LI ola|m|o|s|n|uin|a|n(a|a|e sjsln|s
Low Noise (1/f)
Regulated Power Supply [ N} [ BL BE R R RO BE |
Class B Output LAl
AGC Capability wla [ ALELEL AL AL S R AL L AL L] LI -
Multiple Unit
Wide Band s(e|s 00 oloiala D000 sjole njsjo|jnisin als
Micropower -
Decimal Pt. Output
Ripple Blanking

Features

Type Designation Suffix Letter ® = No Suffix Letter
— —

Flat Pack (FP)
Dual-In-Line Ceramic (DIC) [
Dual-in-Line Plastic (DIP) E L) .|E [ ] E ELEﬁ
TO-5 - ajs|nis|ninjs|wisin|n|e|e
Chip H H H H{H H H
Beam Lead
Frit Seal F F F
TO-5 Style Dual-In-Line (DIL-CAN) S|s
I

[m

Package

niriz|e
I
I
T
T
T
T
T

NOTE 1: The indicated suffix letter identifies the package type for the device type number having a suffix letter; a black square is shown for atype
number with no suffix letter.

® CA3001 is also useful as a Broadband (Video) Amplifier.
T CA3040is also useful as a Differential Amplifier.
#  Inquad-in-line package {QUIP)



Power-Control and Voltage-Regulator Circuits,
Analog Multiplier, and Computer-Interface Circuits

Computer Interface
Power Control Circuits
.| Voltage|
Power | Program| |21 Regula-
Control | mable HE Analog) Sense | Decoder
Thyristor | Switch/ | Compar:| E[3] tOFS Multi- | Ampl.| Drivers
Control Ampl. | ator FlE plier
g|a 3] <l wiwwiwl
<|2|<|2|<l<l2| = [2RIQ2AZ] < | = |2lalala
UUUUUSU o [32(3] (3] X3} (] (3] Q |O|o|o|o
No. § 18] 8 | 8|35 2 |&|&| 8
Voltage Regulator LI alu|m
Comparator sle|nn alsle a
Comparator — High Current Output alela almla a LIN N ]
Control —~ Relays, Heaters, slolo|aonle L]
LED's, Lamps, Etc.
Detector mlo|n - a
Differential Amphfier - LI ] ]
2 Limiter
.9 | Mixer LILJE a
E Modulator anjale a -] )
é Multivibrator LI - ]
< | Oscillator o nla/w|a]n|w ] [
Schmitt Trigger ulm|onle []
Sense Amplifier 3
Switching olals LA} [ ] [] %
Thyristor & SCR Control aeieeeiom - LI E
Frea. Doubler, Mult , Divide, . ;
$q. Root, Squarer e
Display Decoder-Driver & [a[ala|=
Timer OO 00n o ]
Balanced Input wlele L]
Balanced Output -
Low Noise (1/f) ulala alalm
w | Regulated Power Supply sle|m -
2 [Class B Output
% AGC Capability u(nls
U [Multple Unit
Wide Band
Micropower LI L] L]
Decimal Pt. Qutput L] )
Ripple Blanking [] -
Type Designation Suffix Letter &= No Suffix Letter
Flat Pack (FP)
Dual-In-Line Ceramic (DIC) - D D
Dual-in-Line Plastic (DIP) s|®|E E E E E E|E|E
g T0-5 T|IT|T T(a]w{m|m
[ Chip H H H H H| H H
& [Beam Lead L
Frit Seal
TO-5 Style Dual-In-Line (DIL-CAN) S|S|S S S{S|S

NOTE 1: The indicated suffix letter identifies the package type for the device type number having a suffix letter;
ablack square is shown for a type number with no suffix letter.

CA555, CA555C, CA3085, CA3085A available in 8-lead DIP (MINI-DIP) package.



Consumer Circuits

Audio Multiplex]AM FM Receiver
Circuits Decoders JRcvr]  Circuits
kts. EM IF
Power FMIF Gain
Pre-Amp. | Drivers | Amplifiers Subsystems Blocks
8 <
b o
Q &
@ g o
. 3] B
elalsl § -3 =) g o | o] Y of || o] o ] 0
1812l g8le|ixe|c|a]le|n-dgr]|gl=ld =I5
BRI R AR EHEEFEEEEEER
|22 <[2] < |2 |22 |2l d <</ d <<
(3] OJlo| ©o]JO Ololo|o]o|o]9 a O] O] [S]HS]
. [y «© ° ® Ol=lsll=lovl=lgl=lo] © |o
Fleno |8 | g &) &[B]|R|8]8]5]a]BIS[RIF] £ |2
Audio Drwer als
Audio Preamplifier [ ] e L AL [ ] ajla|n|m
ACC
AFC/AFT . [ ]
AFPC 5
AGC e |a T [] L ]
w | Chroma Amplifier §
c
© | Chroma Demodulator [a]
° x
2 | Chroma Signal ]
u:.' Processor =
= | Converter § sle
3
g Detector = [ ] e|sje|s|s
© | Video Amplifier I+ D00
Sync Processor §
IF Amplifier N sjesjejn|es|s|s|a|n]|s
Limiter LIL AL RL AL R IR B
Oscillator [ ]
Audio Power Amplifier [ ] [ ]
Tint Control
——
(TYPE DESIGNATION SUFFIX LETTER (See Note 1)
& MBoarin Line Plastic . EM]ELE EJEE] €
'§ Quad-In-Line Plastic jQ,aM| Q Q e
@ | vO-5Standard Lead | ® T|T 0000c
T0O-5 Formed Lead

Note 1: Where a code letter is shown (E, EM, Q, T, V1), add the code letter as a suffix to the type
number to identify the package (and lead configuration) option. A black square indicates
no suffix code is added.to the type number for that package option.



Consumer Circuits

TV Receiver Circuits

Y B
Automatic IF Systems Chroma Systems =3
! € 3
Remote] Fine- 3 <
Control] Tuning(AFT) Sound Pix 2 Package 3 Package T 0
'] < < g = |ofin]E njoInlo |- [n]o|olw(R|o]l-] & o
© < 8 ol 3[S|8[=8 IGD(OI\N(DNG)NNNI\I\N
s I3 HEIEEEEE RN E R E R R E R R B
< | 2| = |22=|9R|=| =[] 2]2l2|=|9| 2 |<|<| 2| <
o o o [S]8] (8} [B3(2] [3] §3] 3] (3] (X0 (3] (3] (3] [3] (S A3 (3] [T pETH QY]
< o Zlofofalo ~[=] © | @|x]|olaf o v £ ® -
~ - |- 1 - o
reno RN S8 ) EEE[CGE|E] € EBESI8E2 ¢ |z
Audio Driver o
Audio Preamplifier a o|le a
ACC a|a ole alo|a
AFC/AFT o ]
AFPC a o alo
AGC Bla a
2 Chroma Amphifier [} ['] ale a L
@ | Chroma Demodulator [ L L o L]
-
2 | chroma Processor; ] ("] ole LEN ]
3 AL Systems L]
w
K4 Converter
§ Detector a ] Oleju|aje|e - L4
O | video Amplifier [} o a -]
Sync Processor L]
IF Amphfier ] ] ol o|je|e]|s|a]a
Limiter a G|l esjaje|a
Oscillator L [ ] Ll A aje
Audio Power Amplifier 8
Tint Control aje= . s
(TYPE DESIGNATION SUFFIX LETTER (See Note 1)
3‘ Dual-In-Line Plastic E E E E el ElE o|le | e |E
9 | Quad-in-Line Plasuc s|ejs|q|m aje sl Q la
& ! ¥0.5 Standard Lead " |8
TO-5 Formed Lead Vi Jvi L
Note 1 Where a code letter is shown (E, EM, Q, T, V1), add the code letter as a suffix to the type

number to identify the

(and lead config

no suffix code is added to the type number for that package option.

) option. A black square indicates
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DMOS (Discrete MOS Field-Effect) Devices

Industrial Types

Consumer Types

Dual-
— Dual- Gate Single: Dual-Gate
Single-Gate Gate Pro- Gate Dual-Gate Protected
tected
) o ™l o 0] | ] = INESIE R Y
N olo [ ) B B B o~
SHEHEEEREEEENREER HREEE R RS
2 2122 2121 2|29
[=1K=1%=1}=} clelelelelele
M) @ © @)Y O 0 @) ) RIS SN HE RN E SRR E R E
. ojmie]o slolwlv|v]© slalgl2ieiglgigls - w v o
= olole
rieno. [312318(8(3| 8|81 8] 8| 8|82 (218|S[SI2[R]3|3I3 B (2 (288 18
X RF Ampilifier, Mixer L] [] [] sj|s(eje|n(a|(nfe|aja|e/o|els nle e
o
.2 | Chopper - [] -
Q
g_E General-Purpose Amplifier [ IR [ ] [ ]
Oscillator [] IR IR ] sjeje/e|a(es|o|e|s|n|ja|n|n|n|e|in|s|s|a|a|e
Low-Noise - LI
8 | Low-Leakage [ [] LI slujalela
2 | High-Gain . n alm(nm
& [ Gain-Controlled sie|sjasinle sisjalnsje|sjn|nin|n
Premium-Performance [ ] ajalm

All MOS/FET devices are supplied in the JEDEC TO-72 package
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RCA LINEAR IC PACKAGES AND LEAD FORMS

D-Suffix: Dual-In-Line Welded-Seal Ceramic Package (DIC) F-Suffix: Dual-In-Line Frit-Seal Ceramic Package

14-Lead DIC 16-Lead DIC 8-Lead Frit Seal 14-Lead Frit Seal 16-Lead Frit Seal

EM-Suffix: Modified Dual-In-Line
E-Suffix: Dual-In-Line Plastic Package (DIP) Plastic Package with Heat Sink

H1622

16-Lead DIP tlaad]
8-Lead MINI-DIP 14-Lead DIP 16-Lead DIP with “Power Stud” 16-Lead DIP

Q-Suffix: Quad-In-Line Plastic Package (QUIP)

Integral Bent-Down
Wing-Tab Heat Sink
r

H1596

14-Lead QUIP 16-Lead QUIP 20-Lead QUIP 16-Lead Modified QUIP
QM-Suffix: Modified Quad-In-Line T-Suffix: TO-5 Style Package with Straight Leads S-Suffix: TO-5 Style
Plastic Package (QUIP) with Integral Flat Package with

and Pierced Wing-Tab Heat Sink Dual-In-Line Formed

Leads (DIL-CAN)

16-Lead QUIP

8-Lead TO-5 10-Lead TO-5  12-Lead TO-5 8-Lead TO-5 DIL-CAN
V1-Suffix: TO-5 Style K-Suffix: Ceramic JEDEC TO-72: L-Suffix: IC Beam Lead | H-Suffix: IC Chip
Package with Flat Package (FP) MOS/FET Devices

Radial Formed Leads

\

H1561

\ \ H12s0

H1383R1

10-Formed-Lead TO-5 14-Led FP
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1CE-402

R

Solid State
Division

Solid State Devices

Operating Considerations
1CE-402

Operating Considerations for
RCA Solid State Devices

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
solid state devices.

The ratings included in RCA Solid State Devices 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 recc ded that equip manufacturers consult
RCA whenever device applications involve unusual electrical,
mechanical or environmental operating conditions.

GENERAL CONSIDERATIONS
The design flexibility provided by these devices makes
possible their use in a broad range of applications and under

many different operating conditions. When incorporating
these devices in equipment, therefore, 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 most solid state products provides
obvious advantages to the designers of electronic equipment.
However, it should be recognized that these compact devices
usually provide only relatively small insulation area between
adjacent leads and the metal envelope. When these devices
are used in moist or contaminated atmospheres, therefore,
supplemental protection must be provided to prevent the
development of electrical conductive paths across the
relatively small insulating surfaces. For specific information
on voltage creepage, the user should consult references such
as the JEDEC Standard No. 7 “Suggested Standard on
Thyristors,” and JEDEC Standard RS282 “Standards for
Silicon Rectifier Diodes and Stacks”.

The metal shells of some solid state devices operate at the
collector voltage and for some rectifiers and thyristors at the
anode voltage. Therefore, consideration should be given to
the possibility of shock hazard if the shells are to operate at
voltages appreciably above or below ground potential. In
general, in any application in which devices are operated at
voltages which may be dangerous to personnel, suitable
precautionary measures should be taken to prevent direct
contact with these devices.

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

TESTING PRECAUTIONS

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

20
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1CE-402

TRANSISTORS AND THYRISTORS
WITH FLEXIBLE LEADS

Flexible leads are usually soldered to the circuit elements.
It is desirable in all soldering operatings to provide some
slack or an expansion elbow in each lead to prevent
excessive tension on the leads. It is important during the
soldering operation to avoid excessive heat in order to
prevent possible damage to the devices. Some of the heat can
be absorbed if the flexible lead of the device is grasped
between the case and the soldering point with a pair of pliers.

TRANSISTORS AND THYRISTORS
WITH MOUNTING FLANGES

The mounting flanges of JEDEC-type packages such as
the TO-3 or TO-66 often serve as the collector or anode
terminal. In such cases, it is essential that the mounting
flange be securely fastened to the heat sink, which may be
the equipment chassis. Under no circumstances, however,
should the mounting flange of a transistor be soldered
directly to the heat sink or chassis because the heat of the
soldering operation could permanently damage the device.
Soldering is the preferred method for mounting thyristors;
see “Rectifiers and Thyristors,” below. Devices which cannot
be soldered can be installed in commercially available
sockets. Electrical connections may also be made by
soldering directly to the terminal pins. Such connections may
be soldered to the pins close to the pin seals provided care is
taken to conduct excessive heat away from the seals;
otherwise the heat of the soldering operation could crack the
pin seals and damage the device.

During operation, the mounting-flange temperature is
higher than the ambient temperature by an amount which
depends on the heat sink used. The heat sink must have
sufficient thermal capacity to assure that the heat dissipated
in the heat sink itself does not raise the device mounting-
flange temperature above the rated value. The heat sink or
chassis may be connected to either the positive or negative
supply.

In many applications the chassis is connected to the
voltage-supply terminal. If the recommended mounting
hardware shown in the data bulletin for the specific
solid-state device is not available, it is necessary to use either
an anodized aluminum insulator having high thermal con-
ductivity or a mica insulator between the mounting-flange
and the chassis. If an insulating aluminum washer is required,
it should be drilled or punched to provide the two mounting
holes for the terminal pins. The burrs should then be
removed from the washer and the washer anodized. To insure
that the anodized insulating layer is not destroyed during
mounting, it is necessary to remove the burrs from the holes
in the chassis.

It is also important that an insulating bushing, such as
glass-filled nylon, be used between each mounting bolt and
the chassis to prevent a short circuit. However, the insulating
bushing should not exhibit shrinkage or softening under the
operating temperatures encountered. Otherwise the thermal
resistance at the interface between device and heat sink
may increase as a result of decreasing pressure.

PLASTIC POWER TRANSISTORS AND THYRISTORS

RCA power transistors and thyristors (SCR’s and triacs)
in molded-silicone-plastic packages are available in a wide
range of power-dissipation ratings and a variety of package
configurations. The following paragraphs provide guidelines
for handling and mounting of these plastic-package devices,
recommend forming of leads to meet specific mounting
requirements, and describe various mounting arrangements,
thermal considerations, and cleaning methods. This informa-
tion is intended to augment the data on electrical character-
istics, safe operating area, and performance capabilities in the
technical bulletin for each type of plastic-package transistor
or thyristor.

Lead-Forming Techniques

The leads of the RCA VERSAWATT inine plastic
packages can be formed to a custom shape, provided they are
not indiscriminately twisted or bent. Although these leads
can be formed, they are not flexible in the general sense, nor
are they sufficiently rigid for unrestrained wire wrapping

Before an attempt is made to form the leads of an in-line
package to meet the requirements of a specific application,
the desired lead configuration should be determined, and a
lead-bending fixture should be designed and constructed. The
use of a properly designed fixture for this operation
eliminates the need for repeated lead bending. When the use
of a special bending fixture is not practical, a pair of
long-nosed pliers may be used. The pliers should hold the
lead firmly between the bending point and the case, but
should not touch the case.

When the leads of an in-line plastic package are to be
formed, whether by use of long-nosed pliers or a special
bending fixture, the following precautions must be observed
to avoid internal damage to the device:

1. Restrain the lead between the bending point and the
plastic case to prevent relative movement between the
lead and the case.

2. When the bend is made in the plane of the lead
(spreading), bend only the narrow part of the lead.

3. When the bend is made in the plane perpendicular to that
of the leads, make the bend at least 1/8 inch from the
plastic case.

4. Do not use a lead-bend radius of less than 1/16 inch.

5. Avoid repeated bending of leads.

The leads of the TO-220AB VERSAWATT . in-line
package are not designed to withstand excessive axial pull.
Force in this direction greater than 4 pounds may result in
permanent damage to the device. If the mounting arrange-
ment tends to impose axial stress on the leads, some method
of strain relief should be devised.

Wire wrapping of the leads is permissible, provided that
the lead is restrained between the plastic case and the point
of the wrapping. Soldering to the leads is also allowed. The
maximum soldering temperature, however, must not exceed
275°C and must be applied for not more than 5 seconds at a
distance not less than 1/8 inch from the plastic case. When
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wires are used for connections, care should be exercised to
assure that movement of the wire does not cause movement
of the lead at the lead-to-plastic junctions.

The leads of RCA molded-plastic high-power packages
are not designed to be reshaped. However, simple bending of
the leads is permitted to change them from a standard
vertical to a standard horizontal configuration, or conversely.
Bending of the leads in this manner is restricted to three
90-degree bends; repeated bendings should be avoided.

Mounting

Recommended mounting arrangements and suggested
hardward for the VERSAWATT package are given in the data
bulletins for specific devices and in RCA Application Note
AN-4142. When the package is fastened to a heat sink, a
rectangular washer (RCA Part No. NR231A) is recommended
to minimize distortion of the mounting flange. Excessive
distortion of the flange could cause damage to the package.
The washer is particularly important when the size of the
mounting hole exceeds 0.140 inch (6-32 clearance). Larger
holes are needed to accommodate insulating bushings;
however, the holes should not be larger than necessary to
provide hardware clearance and, in any case, should not
exceed a diameter of 0.250 inch.

Flange distortion is also possible if excessive torque is
used during mounting. A maximum torque of 8 inch-pounds
is specified. Care should be exercised to assure that the tool
used to drive the mounting screw never comes in contact
with the plastic body during the driving operation. Such
contact can result in damage to the plastic body and internal
device connections. An excellent method of avoiding this
problem is to use a spacer or combination spacer-isolating
bushing which raises the screw head or nut above the top
surface of the plastic body. The material used for such a
spacer or spacer-isolating bushing should, of course, be
carefully selected to avoid “cold flow” and consequent
reduction in mounting force. Suggested materials for these
bushings are diallphtalate, fiberglass-filled nylon, or
fiberglass-filled polycarbonate. Unfilled nylon should be
avoided.

Modification of the flange can also result in flange
distortion and should not be attempted. The package should
not be soldered to the heat sink by use of lead-tin solder
because the heat required with this type of solder will cause
the junction temperature of the device to become excessively

high.
The TO-220AA plastic package can be mounted in
commercially available TO-66 sockets, such as UID

Electronics Corp. Socket No. PTS-4 or equivalent. For

testing purposes, the TO-220AB in-line package can be

mounted in a Jetron Socket No. DC74-104 or equivalent.

Regardless of the mounting method, the following

precautions should be taken:

1. Use appropriate hardware.

2. Always fasten the package to the heat sink before the
leads are soldered to fixed terminals.

3. Never allow the mounting tool to come in contact wnth
the plastic case.
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4. Never exceed a torque of 8 inch-pounds.

5. Avoid oversize mounting holes.

6. Provide strain relief if there is any probability that axial
stress will be applied to the leads.

7. Use insulating bushings to prevent hot-creep problems.
Such bushings should be made of diallphthalate, fiber-
glass-filled nylon, or fiberglass-filled polycarbonate.

The maximum allowable power dissipation in a solid
state device is limited by the junction temperature. An
important factor in assuring that the junction temperature
remains below the specified maximum value is the ability of
the associated thermal circuit to conduct heat away from the
device.

When a solid state device is operated in free air; without a
heat sink, the steady-state thermal circuit is defined by the
junction-to-free-air thermal resistance given in the published
data for the device. Thermal considerations require that a
free flow of air around the device is always present and that
the power dissipation be maintained below the level which
would cause the junction temperature to rise above the
maximum rating. However, when the device is mounted on a
heat sink, care must be taken to assure that all portions of
the thermal circuit are considered. ’

To assure efficient heat transfer from case to heat sink
when mounting RCA molded-plastic solid state power
devices, the following special precautions should be
observed:

1. Mounting torque -should be between 4 and 8 inch-
pounds.

2. The mounting holes should be kept as small as possible.

3. Holes should be drilled or punched clean with no burrs or
ridges, and chamfered to a maximum radius of 0.010
inch.

4. The mounting surface should be flat within 0.002
inch/inch.

5. Thermal grease (Dow Corning 340 or equivalent) should
always be used on both sides of the insulating washer if
one is employed.

6. Thin insulating washers should be used. (Thickness of
factory-supplied mica washers range from 2 to 4 mils).

7. A lock washer or torque washer, made of material having
sufficient creep strength, should be used to prevent
degradation of heat sink efficiency during life.

A wide variety of solvents is available for degreasing and
flux removal. The usual practice is to submerge components
in a solvent bath for a specified time. However, from a
reliability stand point it is extremely important that the
solvent, together with other chemicals in the solder-cleaning
system (such as flux and solder covers), do not adversely
affect the life of the component. This consideration applies
to all non-hermetic and molded-plastic components.

It is, of course, impractical to evaluate the effect on
long-term device life of all cleaning solvents, which are
marketed with numerous additives under a variety of brand
names. These solvents can, however, be classified with



1CE-402

respect to their component parts as either acceptable or
unacceptable. Chlorinated solvents tend to dissolve the outer
package and, therefore, make operation in a humid atmos-
phere unreliable. Gasoline and other hydrocarbons cause the
inner encapsulant to swell and damage the transistor. Alcohol
is an acceptable solvent. Examples of specific, acceptable_
alchols are isopropanol, methanol, and special denatured
alcohols, such as SDAT, SDA30, SDA34, and SDA44.

Care must also be used in the selection of fluxes for lead
soldering. Rosin or activated rosin fluxes are recommended,
while organic or acid fluxes are not. Examples of acceptable
fluxes are:

Alpha Reliaros No. 320-33
Alpha Reliaros No. 346
Alpha Reliaros No. 711

. Alpha Reliafoam No. 807
Alpha Reliafoam No. 809

. Alpha Reliafoam No. 811-13
Alpha Reliafoam No. 815-35
. Kester No. 44

If the completed assembly is to be encapsulated, the
effect on the molded-plastic transistor must be studied from
both a chemical and a physical standpoint.

PN LAWY

RECTIFIERS AND THYRISTORS
A surge-limiting impedance should always be used in
series with silicon rectifiers and thyristors. The impedance
value must be sufficient to limit the surge current to the
value specified under the maximum ratings. This impedance
may be provided by the power transformer winding, or by an
external resistor or choke.

A very efficient method for mounting thyristors utilizing
the “modified TO-5" package is to provide intimate contact
between the heat sink and at least one half of the base of the
device opposite the leads. This package can be mounted to
the heat sink mechanically with glue or an expoxy adhesive,
or by soldering, the most efficient method.

The use of a “‘self-jigging” arrangement and a solder
preform is recommended. If each unit is soldered individ-
ually, the heat source should be held on the heat sink and the
solder on the unit. Heat should be applied only long enough
to permit solder to flow freely. For more detailed thyristor
mounting considerations, refer to Application Note AN3822,
“Thermal Considerations in Mounting of RCA Thyristors”.

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-

*Trade Mark: Emerson and Cumming, Inc.

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

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

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

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

2. When devices are removed by hand from their carriers,

the hand being used should be grounded by any suitable

means, for example, with a metallic wristband.

Tips of soldering irons should be grounded.

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

w

RF POWER TRANSISTORS
Mounting and Handling

Stripline rf devices should be mounted so that the leads
are not bent or pulled away from the stud (heat sink) side of
the device. When leads are formed, they should be supported
to avoid transmitting the bending or cutting stress to the
ceramic portion of the device. Excessive stresses may destroy
the hermeticity of the package without displaying visible
damage.

Devices employing silver leads are susceptible to
tarnishing; these parts should not be removed from the
original tarnish-preventive containers and wrappings until
ready for use. Lead solderability is retarded by the presence
of silver tarnish; the tarnish can be removed with a silver
cleaning solution, such as thiourea.

The ceramic bodies of many rf devices contain beryllium
oxide as a major ingredient. These portions of the transistors
should not be crushed, ground, or abraded in any way
because the dust created could be hazardous if inhaled.

Operating

Forward-Biased Operation. For Class A or AB operation,
the allowable quiescent bias point is determined by reference
to the infrared safe-area curve in the appropriate data
bulletin. This curve depicts the safe current/voltage combina-
tions for extended continuous operation.

Load VSWR. Excessive collector load or tuning mismatch
can cause device destruction by over-dissipation or secondary
breakdown. Mismatch capability is generally included on the
data bulletins for the more recent rf transistors.

See RCA RF Power Transitor Manual, Technical Series
RMF-430, pp 39-41, for additional information concerning

the handling and mounting of rf power transistors.
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INTEGRATED CIRCUITS

Handing

All COS/MOS gate inputs have a resistor/diode gate
protection network. All transmission gate inputs and all
outputs have diode protection provided by inherent p-n
junction diodes. These diode networks at input and output
interfaces protect COS/MOS devices from gate-oxide failure
in handling environments where static discharge is not
excessive. In low-temperature, low-humidity environments,
improper handling may result in device damage. See
ICAN-6000, “Handling and Operating Considerations for
MOS Integrated Circuits”, for proper handling procedures.

Mounting

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

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

In any method of mounting integrated circuits which
involves bending or forming of the device leads, it is
extremely important that the lead be supported and clamped
between the bend and the package seal, and that bending be
done with care to avoid damage to lead plating. In no case

" should the radius of the bend be less than the diameter of the
lead, or in the case of rectangular leads, such as those used in
RCA 14-lead and 16-lead flat-packages, less than the lead
thickness. It is also extremely important that the ends of the
bent leads be straight to assure proper insertion through the
holes in the printed-circuit board.

Operating
Unused Inputs

All unused input leads must be connected to either Vgg
or Vpp, whichever is appropriate for the logic circuit
involved. A floating input on a high-current type, such as the
CD4049 or CD4050, not only can result in faulty logic
operation, but can cause the maximum power dissipation of
200 milliwatts to be exceeded and may result in damage to
the device. Inputs to these types, which are mounted on
printed-circuit boards that may temporarily become
unterminated, should have a pull-up resistor to Vgg or VppD.
A useful range of values for such resistors is from 10 kilohms
to 1 megohm.
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Input Signals
Signals shall not be applied to the inputs while the device
power supply is off unless the input current is limited to a
steady state value of less than 10 milliamperes. Input
currents of less than 10 milliamperes prevent device damage;
however, proper operation may be impaired as a result of
current flow through structural diode junctions.

Output Short Circuits

Shorting of outputs to V§g or Vpp can damage many of
the higher-output-current COS/MOS types, such as the
CD4007, CD4041, CD4049, and CD4050. In general, these
types can all be safely shorted for supplies up to 5 volts, but
will be damaged (depending on type) at higher power-supply
voltages. For cases in which a short-circuit load, such as the
base of a p-n-p or an n-p-n bipolar transistor, is directly
driven, the device output characteristics given in the
published data should be consulted to determine the
requirements for a safe operation below 200 milliwatts.

For detailed COS/MOS IC operating and handling
considerations, refer to Application Note ICAN-6000
“Handling and Operating Considerations for MOS Integrated
Circuits™.

SOLID STATE CHIPS
Solid state chips, unlike packaged devices, are non-
hermetic devices, normally fragile and small in physical size,
and therefore, require special handling considerations as
follows:

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

A. Storage temperature, 40°C max.
B. Relative humidity, 50% max.
C. Clean, dust-free environment.

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

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

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

atmc

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



Technical Data-Linear IC's



File No. 786

IRG1

Solid State
Division

Linear Integrated Circuits

Monolithic Silicon

CA101, CA101A, CA201,
CA201A, CA301A Types

W

S-Suffix Types

8-LEAD TO-6
with Dual-In-Line

Features:

Operational Amplifiers

For Military, Industrial, and Commercial Applications

®  Short-circuit protection and latch-free operation
®  Unity-gain phase compensation with a single 30-pF capacitor

Fi d d:
oyes koads T-Sutfix Types CA101 | CA201 | CA101A | CA201A | CA301A
H-1787 8-LEAD TO-5 Max. V1o _ 5 7.5 2 2 75 mV
H-1528 Max. 110 » ,eoc 200 500 10 10 50 nA
CA301AE Min. AgL 50 20 50 50 25 V/mV
i i ] | 8-LEAD DUAL- TA Range —55to Oto —55to —251t0 Oto oc
IN-LINE PLASTIC :
’ | | PACKAGE (Operating) +125 +70 +125 +85 +70
(MINI-DIP) y_1817 Slew Rate
{Summing ampl.) - - 10 10 10 V/us
RCA-CA101, CA101A, CA201, CA201A, and CA301A are L.
. . X - . Applications:
general-purpose, high-gain operational amplifiers for use in N )
military, industrial, and commercial applications. = Long-interval integrator
. . = Timers
These types, which are externally phase compensated, permit -
. . . . = Sample and hold circuits
achoice of operation for optimum high-frequency performance ® Summing amplifiers
at a selected gain; unity-gain compensation can be obtained - Multivib?ator:
with a single 30-pF capacitor. = Comparators
Types CA101A and CA201A have all the desirable features g Instrumentation
and characteristics of the CA101 and CA201, respectively, ® AC/DC converters
plus superior input-offset characteristics, and improved noise = Inverting amplifiers
performance. ®  Sine- & square-wave generators
All types are available in 8-lead TO-5 style packages with m Capacitance multipliers &
standard leads (T suffix) and with dual-in-line formed leads simulated inductors
DIL-CAN” (S suffix). Type CA301A is also available in
an 8-lead dual-in-line plastic package “MINI-DIP”" (E suffix),
and in chip form (H suffix).
Types CA101T, S; CA101AT, S; CA201T, S; CA201AT, S;
and CA301AT, S, E are direct replacements for industry
types 101, 101A, 201, 201A, 301A in packages with similar
terminal arrangements. PHASE
PHASE
COMPENSATION PHASE COMPENSATION
®
OFFSET NULL COMPENSATION OFFSET
NULL
INV.
npur @ @ v+
INPUT e
NON “INV. (3), b2 ®ouTpPuT
INPUT {‘,?;‘J{-NV
v ol
v
TOP VIEW NOTE: PIN 4 IS CONNECTED TO CASE
TOP VIEW
92CS-23999 92CS-23998
b — Plastic package for CA301A a — TO-5 style package for all types
Fig.1 — Functional diagrams.
574
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Maximum Ratings, Absolute-Maximum Values at T 4 = 259C
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:
UptoTA=75°C. . . .
Above Tp =75°C. .

AMBIENT TEMPERATURE RANGE

Operating —

derate linearly at 6,67 mW/°C

CA101, CA101A, CA201, CA201A, CA301A

44 \"

36 \"

*15 \

+30 v
Indefinite®

500 mw

CA101,CA101A . . . . . . . . . .. . . . . —55 to +125 °C
CA201A . . . . .. —251t0 485 °C
CA201, CA301A . . . - .. . e e e . - .. 0to+70 °C
Storage (All types) . . .. e . e e .. . —65 to +150 °C
LEAD TEMPERATURE (During Soldenng)
At a distance 1/16" *1/32"* (1.59 £0.79 mm)
from case for 10 seconds max. . . . - . - - e e e e e . +265 °C
* At TA < 70°Cand Tg < 125°C (CA101);
TA< 75°Cand T¢ < 125°C (CA101A, CA201A);
Ta <55°Cand Tc < 70°C (CA201, CA301A).
PHASE
a°8';’§§2‘?‘,{¢2[‘ @compzusanon 6
7
VIT s a5
INPUT
Q2
ol R9
!! @ =0 K
Q4 o
—©
RI2 RIl
L] |: Qi3 75kQ
6200
OFFSET a7 RI3 I
NULL 120 2 0o Qi2
Q5 Q6 Qo Qi
R6 R7
RS
a0ka a0k 30 k@
CAlOI, CAIOIA
CA20I, CA20IA o8
CA301A Q8
R8
gsson
\ <
R3
10kQ
v-
—®
92CM-24000

Fig.2 — Schematic diagram.
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CA101, CA101A, CA201, CA201A, CA301A

ELECTRICAL CHARACTERISTICS

File No. 786

TEST CONDITIONS* LIMITS
- -
CHARACTERISTICS Supply Voltage (V=) CA101 gﬁ;g}ﬁ CA201 CA301A umT]
=5t015V
Min.[Typ. | Max. |Min. | Typ.| Max.|Min. | Typ. |Max. {Min. | Typ.|Max.
Input Offset Voltage | VIO | TA=25°C | Rg<<10k2} — | 1 5 | -1-1-1- 2 (78] -] -1 -
Rg<50kQ] — | — - — |107] 2 | - — — — 2175 v
Rs<10k@| — | = | 6 |- | | == -Jwo[-]-[-| ™
Rg<B0kQ| — [ - | = | = -13|-|-1]1-1-1-11
Average Temperature Rg<10kQ2| — | 6 - | - - - 10| -|- - | -
Coefficient of Input | Vg Rs<50Q | — | 3 — | = A [ 6 | — | — | — | — luv/eg
Offset Voltage P — — 3T 1= == = 5 | 30
Average Temperature -55°Ct0+265°C | — [ - | - |- ]00202|-| - |- ]|]-]—-| -
Coefficient of Input | aljo[ 0°C to +250C -{-1-1-1-1-1-1-1-1- 1902 0.6 0,
Offset Current +250C to +700C — -1 =1= = 1=1=1=1=Joo1lo03 nA/oC
+259C to +125°C — | - — — [0.0110.1 | — — — — e
Input Offset Current | I[jo| Ta=00C - - - |- - - |-1150}750| - | — | —
TA=25°C — 140 |200| — | 1.5/ 10 | — |100]|500 | — [ 3 |50
TA=70°C --1-1- -| - |- |50 [400]| - | - | - nA
TA=1250C —f1woj2o|--1-1-1-1T-1T-1-1-
-|1=-1=-1= -|l20|- |- }|-]-]-=1]70
Ta=—550C —fwoolso0 |- | -|-|-|-|-[-]-]-
Input Bias Current IIs| Ta=-55°C — [0.28] 156 | — -l=-1-1-1-1-1-1-
TA=0°C -|-1-1- -]l -]-1]032|2 |- |-|- A
TA=25°C — 10.12] 05 | — |0.03/0.075| — |0.25|1.5 | — [0.07(0.25 K
- =1 =-1=-1T=-Joal-1T-1T=-1T=-1=1o3
Supply Current = [Tp=280C [vE=15v | - |- | - |- | - - -1=-1-118]3
vi=oov | - J18| 3 |- [18][3 |- [18[3 |-[-|-] ma
Ta=125°C V¥=20vV | — |1.2]| 256 | — 1.2(25 | — - - e -
Open-Loop Differen-| AgL|Ta=25°C V*=15V
tial Voltage Gain Vo=t10V RL>2KS 50 (160 | — |50 |160| — |20 (150 | — |25 {160| —
VisTev V/mV
N UV sl - |~ || - |- 5|~ |- |18]|-|-
Vo=*10V R >2kQ
Input Resistance Ry |Ta=25°C 03|08 — |15| 4| — 0.1 |04 | — |O5]| 2 - MQ
Output Voltage v vi=1sv  RL=10kQ|#12[#14 | — [#12 | 14| — |12 |#14 | - [t12]|t14] - v
i (0]
Swing Uvt=1sv Ri=2ke [:10[#13] — [t10[213] - 0 [013 [ - [s10[#13] -
Common-Mode V=15V #12| - [ - | = [ - |- @12| - [ = |#12| - | = v
Input-Voltage VICRlvE=20v —_ | = — ksl = | = |- — — — | ==
Range
Common-Mode Rg<10k2| 70 |90 | — | — — - 165 |9 |- |- |- | =
I . CMRR| dB
Rejection Ratio Rg<50kQ| — |- | — |80 |96 |- |- |- |- |70 |90 | -
Supply-Voltage PSRR Rg<10k§2|70 |90 | — | — —{=J70 9% |- |- |- |- 4B
Rejection Ratio Rg<50kQ2 | — | — — |80 |9 | — |- - — {70 {90 | -
A Characteristics applicable over operating temperature range (TA) as shown below, unless otherwise specified:
CA101, C101A: -55 to +125°C CA201A: —25 to +85°C CA201, CA301A: 0 to 70°C

28



File No. 786

CA101, CA101A, CA201, CA201A, CA301A

TYPICAL STATIC CHARACTERISTICS

Type CA101

Types CA101, CA101A, and CA201A

INPUT CURRENT-—nA

SUPPLY VOLTAGE (vi)—v

il

[ OFF T

OPEN - LOOP DIFFERENTIAL VOLTAGE

100

GAIN (Ao ) —dB
]

©
o

1

Fig.4 — Input bias current vs. supply voltage.
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A 92€5 - 24001 92C5-23985
Fig.3 — Input current (10, 118) vs. temperature. Fig.6 — Voltage gain vs. supply voltage.
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Fig.7 — Supply characteristics.

Fig. 5 — Input current (110, 1)8) vs. temperature.
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Fig.8 — Output characteristics.
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CA101, CA101A, CA201, CA201A, CA301A

TYPICAL STATIC CHARACTERISTICS (Cont'd)

File No. 786

Type CA201
AMBIENT TEMPERATURE (Tp)=25°C 1
330] voLTaGE suppLY (V)15 v
3
300
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92¢5-24003 Fig.12 — Supply characteristics.
Fig.9 — Input current (110, 11g) vs. temp
Type CA301A
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Fig.10 — Input bias current (1;g) vs. supply voltage. Fig.13 — Input current (110, 1;g) vs. temperature.
15| H
AMBIENT TEMPERATURE (Tp):25°C T
w 1]
g o y : ; !
5 25
s 5 L PERATURE (T2}
2 108 HH g 05 AMBIENT
2o § 5
o
a
gl £3 100
~, 100
w3 gl
La 5—5.
e bta 95
azZ - -
8s z
36 aZ
: 83 o
z So
l&l [
° 5 85
&5 8
80 80
10 15 20 25 75 10 125 15
)
SUPPLY VOLTAGE (Vi) —v SUPPLY VOLTAGE (Vi)—v s2cs-24008

92CS-24005

Fig.11 — Voltage gain vs. supply voltage.
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CA101, CA101A, CA201, CA201A, CA301A

TYPICAL STATIC CHARACTERISTICS (Cont'd) STHHT T
1
Type CA301A T S Y
A
T g el
SUPPLY VOLTAGE (V¥)sI5V g, HiE wpu T Hi3
T 3
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w 113 T
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OUTPUT CURRENT (Ig)—mA Fig.18 — Voltage follower (V, Vo) pulse response.
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Fig. 15 — Output characteristics.
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Fig.16 — Supply characteristics. Fig.19 — Closed-loop output impedance vs. frequency.
YPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS
FOR TYPES CA101A AND CA201A 120 VOLTAGE SUPPLY (VE)215 v
. . AMBIENT TEMPERATURE (Tp):25°C
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Fig.17 — Test circuit employing single-pole Fig.20 — Voltage gain and phase lag vs. frequency.
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TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS

75

FOR TYPES CA101A AND CA201A
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Fig.21 — Output voltage swing vs. frequency.
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Fig.22 — Supply voltage rejection ratio vs. frequency.
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Fig.23 — Test circuit employing two-pole i Fig.26 — Output voltage swing vs. frequency.
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CA101, CA101A, CA201, CA201A, CA301A

TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS
(Cont’d) FOR TYPES CA101A AND CA201A
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Fig.30 — Output voltage swing vs. frequency.
Fig.27 — Test gircuit employing feedforward compensation.
TYPICAL DYNAMIC CHARACTERISTICS
FOR TYPES CA101A AND CA201A
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Fig.29 — Voltage gain and phase lag vs. frequency.

Fig.32 — 1/f noise current vs. frequency.
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TYPICAL DYNAMIC CHARACTERISTICS (Cont'd)

FOR TYPES CA101A AND CA201A
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(EA] Linear Integrated Circuits

R Monolithic Silicon
gplgq State
vision
CA107, CA207, CA307 Types
e (s Operational Amplifiers
W H-1787 / 8 For Military, Industrial, and Commercial Applications
i
cA107s l/'!
CA207S
CA3078 CA107T
8-LEAD TO-5 CA207T
ith Dual-in-Li CA307T
g:'mo: Loads 8-LEAD TO-5 Feature Temp.
(DIL-CAN) H-1528 Max. Vjo Max. 1o Max. ljg Range (Tp)
Type (mv) (nA) (nA) °c
i’ \ CA107 3 20 100 —-55t0+125
c/::ms |1 haer CA207 3 20 100 —2510+85
8-LEAD DUAL-IN-LINE CA307 10 70 300 0to0 +70
PLASTIC (MINI-DIP)
RCA-CA107, CA207, CA307 are general-purpose operational Applications:

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 in-
terval timers and sample-and-hold circuits.

The CA107, CA207, and CA307 are supplied in the standard
8-lead TO-5 style package (“T* suffix), the 8-lead TO-5 style
with dual-in-line formed leads ("‘S" suffix), and in chip form
(““H" suffix). The CA307 is also available in the 8-lead dual-in
plastic “MINI-DIP" package (“E’’ suffix).

N D— o ® Ne
Wit @ ov
it @——> L—@wrnr

v-@— ®nNc

TOP VIEW
92Cs-23981

FUNCTIONAL DIAGRAM FOR PLASTIC PACKAGE.

® Long-interval integrators
u Timers

= Sample-and-hold circuits
& Summing amplifiers

# Multivibrators

The CA107T,S, CA207T,S, and CA307T,S,E are direct re-
placements for industry types 107, 207, and 307 in packages
with similar terminal arrangements.

N
NeuT (¢) outPuT
NON-INV.
INPUT CONNECTION
Ve
NOTE: PIN 4 IS CONNECTED TO CASE
TOP VIEW

92Cs-23982

FUNCTIONAL DIAGRAM FOR TO-56 STYLE PACKAGES.

5-74
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CA107, CA207, CA307 File No. 785
Maximum Ratings, Absolute-Maxi Values at Ty = 25°C:
DC SUPPLY VOLTAGE (Between V* and V™ Terminals):
CA107,CA207............c.cu.. e e e .. 44 v
CA307 ......... e P e 36 \%
DC INPUT VOLTAGE ........... e et e 5 \%
(For supply voltages less than 15 V, the absolute maximum input voltage is equal to the supply voltage)
DIFFERENTIAL INPUT VOLTAGE . ... ... ittt inennentnnnnneenenns e, 130 \
OUTPUT SHORT-CIRCUIT DURATION®* . ...........c.ccivninennnn.. e e eeeetecetatacttatianetosaenteraans Indefinite
DEVICEDISSIPATIONUPTOTA=70°C e, e ..... 500 mw
AboveTA=70°CDeratelinearlvat............................... ........ i veee... 667mW/°C

AMBIENT TEMPERATURE RANGE:

Operating — CA107 ...... —56°C to +125°C

CA207 ......uunnn. . —25°C 10 485°C

CA307 ..... 0°C to +70°C

Storage — All Types ............. —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........... P . +265°C

* For CA307 continuous short circuit is all d for Case Temp: to +70°C and ambient temperature to +55°C.
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300F
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v
a6 a0 an
R6 R7
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307 Q8
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Q20 1]
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5“'2 20kaS  Re 0k2 _
2508 M
AN ®
92CM-23983

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



File No. 785 CA107, CA207, CA307
ELECTRICAL CHARACTERISTICS
TEST CONDITIONSA LIMITS
Supply Voltage (V) = CA107
CHARACTERISTIC SYMBOL 5Vto 15V CA207 CA307 UNITS
Min. Typ.|Max. | Min. Typ. | Max.
TA=25°C,Rg<50kQ | — 0.7 |2 - 2 75
Input Offset Voltage Vio A~2 S mV
Rg <560 k§2 - - |3 - - |10
Average Temperature
Coefficient of input aVig - 3 15 - 6 30 uv/’c
Offset Voltage
Input Offset Current ho — i — - |70 nA
Ta=25°C - 15 |10 - 3 |50
Average Temperature _ _
Coefficient of Input alo See Note 1 0.01|0.1 0.01/0.3 nAPC
Offset Current See Note 2 - 0.02{0.2 - 0.02{0.6
Input Bias Current Iig - — [100 - — 300 nA
Ta=25°C - 30 |75 - 70 |250
=+125°C, V= - 1. . - - | -
Supply Current 1 Ta=+125C, V=20V 2 |25 A
TaA=25°C,vi=20V,
(CA307 V= 15V) 18 13 1813
vi=15V,
25 -] - 15 R
=+ >
Open-Loop Differential AoL Vo =*10V, R >2ks V/mV
Voltage Gain VE=15V, Vg =10V
RL>2kQ, Tp=25°C 50 160 | — 25 160 | —
Input Resistance R; Ta=25°C 1.5 4 - 0.5 2 - mMQ
+=15V,R|= +1 4| - +1 4| —
Output Voltage Swing Vorp V7215V, RL=10kE 2 2 v
vi=15V,RL=2kQ | #10 | #13| — 0 | #13| —
vi=20V,
f 4 N + N .
Input Voltage Range Vicr (CA307 V=15 V) 15 12 \
Common-Mode
Rejection Ratio CMRR Rg < 50kQ 80 96 - 70 90 - dB
Supply-Voltage _ 1
Rejection Ratio PSRR Rg < 50kQ 80 96 70 96 dB

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

A Characteristics applicable over operating temperature range as shown below unless otherwise specified.

CA107 — Tp = ~55 to +125°C

CA207 — Tp = 25 to +85°C
CA307 — Tp =010 70°C
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TYPICAL CHARACTERISTICS FOR CA107, CA207
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Fig. 2 — Supply current vs. supply voltage. Fig. 3 — Open-loop differential voltage gain vs. supply voltage.
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TYPICAL CHARACTERISTICS FOR CA307

CA107,CA207, CA307

AMBIENT TEMPERATURE (Tp)=25°C
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Fig. 7 — Supply current vs. supply voltage.
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Fig. 8 — Open-loop differential voltage gain vs. supply voltage.
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Fig. 9 — Input offset and input bias current vs. ambient
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Fig. 11 — 1/f noise current vs. frequency.
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Fig. 10 — Output voltage swing vs. output current.
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TYPICAL CHARACTERISTICS FOR ALL TYPES
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Fig. 12 — 1/ noise voltage vs. frequency. Fig. 13 — Open-loop differential voltage gain vs. frequency.
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Fig. 14 — Output voltage swing vs. frequency. Fig. 15 — Input and output voltage vs. time.
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REM Linear Integrated Circuits

N Monolithic Silicon
gﬂ,‘:g.g,fa te CA108T CA108S CA108AT CA108AS

CA208T CA208S CA208AT  CA208AS
CA308T CA308S  CA308AT  CA308AS

Precision Operational Amplifiers

For Military, Industrial, and Commercial Applications

£y

Features:

CA108S, AS ® Maximum input bias current — 2 nA for CA108 & CA208 series

CA208S, AS 7 nA for CA308 series

CA308S5, AS ® Maximum input offset current — 0.2 nA for CA108 & CA208 series
8-LEAD TO-5 CA108T, AT 1 nA for CA308 series
:ith D:atln-Lina CA208T, AT ® Supply current of only 300 uA, even in saturation

d
ormed Leads CAS08T, AT ® Maximum input offset voltage of 0.5 mV for “A* suffix types
8-LEAD TO-5

H-1787 H-1528

RCA-CA108T, CA108AT, CA108S, CA108AS, CA208T, Applications:
CA208AT, CA208S, CA208AS, CA308T, CA308AT, CA308S,

4 CA308AS d . ‘onal i ® Instrumentation ® Multivibrators
an 3 are uncompeqsate precision operational ampli- Summing amplifier ® Band-pass filters
fiers using super-beta transistors and feature very low offset -

= Comparator ® Sample and hold

parameters, high input impedance, and defined drift rates with
temperature change.

In addition to low drift, these super-beta op-amps have
input currents sufficiently low to insure low drift, even when

using high source resistances, e.g., 10 megohms.

These devices have sufficient supply rejection to operate from
unregulated power supplies within a range of +2 V to ¥20 V,
and the input bias current is specifically controlled for use in
sample-and-hold applications.

The A" versions have all the desirable features and charac-
teristics of their prototypes plus exceptionally low input
offset voltage characteristics. The CA108, CA108A, CA208,
CA208A, CA308, and CA308A are direct replacements for

-

industry types 108,108A,208,208A,308,308A, and they are NOTE: PIN 4 15 CONNECTED TO CASE | . 020
pplied in either standard 8-lead TO-5 packages or in 8-lead

TO-5 packages with dual-in-line formed leads (“DIL-CAN"). FUNCTIONAL DIAGRAM

ELECTRICAL CHARACTERISTICS, | CA108T | CA108AT CA208T CA208AT CA308T CA308AT
MAXIMUM VALUES AT Ty =25°C | CA108S | CA108AS CA208s CA208AS CA308s CA308AS

Input Offset Voltage (V;q) 2mvV 05 mv 2mv 05 mV 75 mV 05 mV
Input Offset Current (1) 0.2nA 1nA
Input Bias Current (1;g) 2nA 7nA

Average Temperature Coefficient

10,
of Input Offset Voltage (AV,o/AT) | 1° uvec) suvee | 1suvoc | suvec | sopviec | supvec

Ambient Operating-

55 to +126°C —25 to +85°C 0 to +70°C
Temperature Range .

5-73



CA108, CA208, CA308 Series

Maxi Ratings, Absolute-Maximum Values at T = 259C:
DC Supply Voltage (Between V* and V= Terminals):
CA108, CA108A, CA208, CA208A .
CA308, CA308A .
DC Input Voltage P
(For supply voltages less than £ 15 V, the absolute
maximum input voltage is equal to the supply voltage)
Differential Input Current .
Output Short-Circuit Duration .
Device Dissipation .
Ambient Temperature Range:
Operating — CA108, CA108A .
CA208, CA208A .
CA308, CA308A .
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.

File No. 621

40 \
36 \
15 Y
+10 mA
Indefinite
500 mW

—559C to +125°C
—259C to +85°C

0°C to +70°C
—65°C to +150°C

)4———— COMPENSATION -u—()
RS R6 R7
20K 5K 10K
Qi2
o8 Q0 aul
L
R8
56K
r !
1 Q22 02||
L2l [ W R}
o
INPUTS) Q23
. @25
4 7l
O t | RI4
L L _' < 94080
RI ’
2K R2 }/
2K Ll L R13 Q20
T Q26 20K
Q28 »‘1
Q24 RI2
(5 e ] e s S sion
| | e 20K .
i DESIGNATES | RIS RI7 RIS
| SUPER BET! \ AN AN,
L_ 5.5K 5000 55K 0
11
92CM-21129
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ELECTRICAL CHARACTERISTICS

CA108, CA208, CA308 Series

TEST CONDITIONS LIMITS
CHARACTERISTICS |SYMBOL| FIG.| Supply Voltage (V) =45 V Cato8 CA108A CA308 CA308A UNITS
CA208 CA208A
No. to+15V
Min. | Typ. [ Max.| Min. | Typ.|Max. | Min. | Typ. | Max. | Min.| Typ. | Max.
Ta =250C - 07 ( 2 - 0305 | - 2 (715 -(03 (05
Input Offset Voltage Vio 6,7 Note 1 _ _ 3 _ _ 1 ~ _ 10 1 - lons mV
Average Temperature avig
Coefficient of Inputf —— Note 1 - 3 |15 - 1 5 - 6 |30 | -1 5 uv/oc
Offset Voltage AT
Note 1 - - |04 ] - - [ 04} - - |15 [ -1 - 1.5
Input Offset Current | 110 | 89 [, =500 - Joos[o2| - Jooso2 [ = [o2| 1 | - o2 |1 nA
Average Temperature A
Coefficient of Input ' Note 1 - 05125 - 05|25 | - 2 10 - 2 10 | pA/oC
Offset Current AT
. Note 1 - - 3 - - 3 - - 110 e 10 A
Input Bias Current e | [ra-2s0c ~los| 2| - fo8] 2| -[s|7 |[-[15]7 °
12 Ta = +125°C - [ 0a5] 04| - | 015 04 | - - - - - -
Supply Current o | 3 [Ta-2s0c " |o03]0s| - |03]06] -|o03]os | -|o3]os| ™
V=1$15V, Tp = 250C
Vo=+10V, R, >0k | 50 | 300| - | 80 | 300 - |25 300 - |0 300 -
L(a;ragi:‘-signal Voltage Ay 2,1154 V=+15V,Vg =10V VimvV
RL>10kS2, Note 1 2 I R L B A L A L B B
Input Resistance Ry Ta =250C 30|70 |- 30 70 - |1w07] 4| - 10 | 40 - MQ
Output Voltage Vo 16, | V=415V, R =10kQ, [ 13 | £14 | — | 113 | £14 | — | #13| £14 | — |13 |14 | -
17 | Note1 v
Input Voltage Range V| V=215V, Note | £135| - — |#135] - | - [ a4 — | - |£14] - -
Common-Mode Re-
jection Ratio CMRR Note 1 85 | 100 | - 96 10| - 80 ] 100 [ - 96 | 110 -
d8
Supply-Voltage Ri
jecton Ratio | VAR Note 1 80 (95 | - |9 [no| - |||~ [s6]m0] -
Note 1: Ambient Temperature (T 5) over
applicable operating temperature range as
shown below unless otherwise specified.
CA108 CA208 CA308
CA108A CA208A CA308A
-5510 +1250C  —25 to +85°C 0 to +70°C
TEST CIRCUITS
RY ®, Y Re RI R2
I VIO0—AVW AV
OVe
+v OMA—OD)—
f R3 O
RIC
® ik +v O—VW—0O—]
Cos 30 pF THIS CIRCUIT IMPROVES
POWER-SUPPLY NOISE
(6 REJECTION BY AFACTOR
or . grngﬁ'nr OVER STANDARD
92CS-21130R1 100 §FI .
= szcs-2n3mi
Fig. 2~Standard f Fig. 3-A frequency o
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CA108, CA208, CA308 Series

File No. 621

cst

—N—tp

INPUTO TYPICAL APPLICATIONS
Rs
SaMPLEO Weut

O
OUTPUT

cl
*T

c2
300 pF
92Cs-21132

Fig. 4 — Sample-and-hold circuit.

1L
L

RE

OUTPUT

% POWER BANDWIDTH=250 KHz
SMALL- SIGNAL BANDWIDTH=3.5 MHz

SLEW RATE:10V/us

92CS-21133

Fig. 5 — Fast™ summing amplifier circuit.

CHARACTERISTIC CURVES

> w‘: AMBIENT TEMPERATURE (Ta)-25°C 2 10| AMBIENT TEMPERATURE (Ta)=25°C
€
1 I e
bt o
g g
o w
w o 2
o < 10
2 0 . — 5 8
g 4
Vi [
I w
w 1
M ol &
£ MAXMOR A .
©
s — 50
g ! TYPICAL S
z — 2
z g
w Y
F g
E E
3 3 H
4 [ |
W g !
105 106 07 8 103 107 ¢ B8
INPUT RESISTANCE (R7)— Q2 INPUT RESISTANCE (RT)— &
92Cs-21134 92Cs-21135
Fig. 6 — Input offset error for CA108, CA108A, CA208, Fig. 7 — Input offset error for CA308 and CA308A.
and CA208A.
SUPPLY VOLTAGE (V+)e15 v SUPPLY VOLTAGE (V*)=I5V
< 015 <
|
< 3
) =
2 b 5
C i
& 010 wo.
g g
g o
o =0.20
I 3
d uw
i Sous
™ .|
005 -
:
z 2.
A*) o SIS W S L)
75 50 -25 0. 25 50 75 I 12 o no®
— AMBIENT TEMPERATURE (T )—°C
AMBIENT TEMPERATURE(Tp)—*C sacs. 2036 h s2cs-21137
Fig. 8 — Input offset current vs. temperature for CA108, Fig. 9 — Input offset current vs. temperature for CA308

CA7108A, CA208, and CA208A.
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CA108, CA208, CA308 Series

CHARACTERISTIC CURVES (Cont'd)

SUPPLY VOLTAGE (V¥ 1=15 V

INPUT BIAS CURRENT (Ig)—nA

75 %0 -25 O 25 50 75 100 125
AMBIENT TEMPERATURE (Ta)—°C
92C€s-21138

Fig. 10 — Input bias current vs. temperature for CA108,
CA108A, CA208, and CA208A.

SUPPLY VOLTAGE (VtisIS V.

I

INPUT BIAS CURRENT (Ig)—nA

T
1T

T
11
[ 20 30 40 50 60 70 80

AMBIENT TEMPERATURE (Ta)—°C

92CS-21139

Fig. 11 — Input bias current vs. temperature for CA308 and

<
H
[t S
o DMBIENT TEMPERATURE (Ta):-55°C 11
T 1
= 1
Bl 4 e
[ 3 ! i
& T T
& —
Es
3 b=
o i ] {
e} i1
{ RaRES==2a
a
100|
° 5 0 15 2
SUPPLY VOLTAGE (V*,V"—V
92CS- 21140

Fig. 12 — Supply current vs. supply voltage for CA108,
CA108A, CA208, and CA208A.

CF =0
FREQUENCY (F) =100 Hz

| FOR TEST CIRCUIT, SEE FIG.2
o
s
1 -
z AMBIENT TEMPERATURE (Tp)225
< o
: e o
< { | 1T
© I
3 T
2 =]
3 100
>

90] 1T

[ 10 15 20
SUPPLY VOLTAGE (Vv V-l—V
92¢s-21142
Fig. 14 — Voltage gain vs. supply voltage for CA108, CA108A,

CA208, and CA208A.

CA308A.
40!
<
1
-la AM T
=] H !
30 1 H
z T
« 1
« T
3 )R | 1
=
> I =
a.
a.
=3
@
100
[) 5 10 15 20
SUPPLY VOLTAGE (V¥ v-1=V
92Cs-21141

Fig. 13 — Supply current vs. supply voltage for CA308
CA308A.

Cg=0
FREQUENCY ({12100 Hz
120| FOR TEST CIRCUIT SEE FIG.2

URE

VOLTAGE GAIN {Ay)—dB

5 10 15 0
SUPPLY VOLTAGE (VY V-)—v

92CS-21143

Fig. 15 — Voltage gain vs. supply voltage for CA308 and
CA308A.



CA108, CA208, CA308 Series File No. 621
CHARACTERISTIC CURVES (Cont’d)

SUPPLY VOLTAGE : V¥ =+15V,v-s-15V - T
T A T T e T SUPPLY VOLTAGE:V+:+15V, v z-I5V| I
T IBARARAARRAARNAN RN IR ENEESEEEEARSEEE] 1T

5 HAHHH AMBIENT TEMPERATURE (T ) s125°C s T HHHHHH 11
K
. - N 1T J| } :& 7 : f
| 1 11 >
) T 1 EEEA
> =)
y i \
= { g i
=
3 1 3
> | >
I = i
H ' g :
5 ° —s5°¢ 5 1
° T 25°C ° T
25°C
1 i
H H 1| EE RN A .
3 2 Bl n < ”B ] HHY
0 o 2 4 6 8
OUTPUT CURRENT (Ig) —mA OUTPUT CURRENT (Lo )—mA
92CS-21144 92Cs-21145
Fig. 16 — Output voltage vs. output current for CA108, Fig. 17 — Output voltage vs. output current for CA308
CA108A, CA208, and CA208A. and CA308A.
3T

AMBIENT TEMPERATURE (Tp)= 25°C 10

SUPPLY VOL‘I’AGE V15V, V=15 V| — J
CF=30 pl

FOR rzs'r CIRCUIT, SEE FIG2 ) f // /

> T T g 10 4
1 T T | /
s 1 1 1
° t 1 °
> INP UTPUT S0 \ /
w ¢ /
I E \
< b4 / VOLTAGE GAIN
5 N 2 \ (Ay)*1,Cq *30pF
S o F {A )= 1000, Cf=0pF
- N : / (Ay)=1000, C¢=30pF
> F FOR TEST CIRCUIT, SEE FIG.2
= & /
2 2
° 0! SUPPLY VOLTAGE: V*:+ISV, V=2-I5V
s / AMBIENT TEMPERATURE (Ta) #25°C
~ OUTPUT CURRENT (Ig)=timA
o5 I R N TR RS R
-25 25 50 75 100 125 150 175 200 10 10? 0° 10 108 0’ 10
TIME (1) —ps —
" s2cs-21146 FREQUENCY (#]—Hz s2cs-21147
Fig. 18 — Voltage-foll pulse for all types. Fig. 19 — Closed-loop output impedance for all types.
103] AMBIENT TEMPERATURE (Ta)+25°C 120] iﬂ%’éﬁr"?‘éﬁ‘&‘m‘ﬁ%‘z‘ﬂ’ K .lgv
[} | =
FOR TEST CIRCUIT SEE FIG.5 o \\ VOLTAGE GAll -l A
| < FOR TEST CIRCUIT'S, SEE FIGS 283
s \ ~
(3 ~
k 2 go) ~ - !
€ ° N S POSITIVE SUPPLY
g e S 60| —— N
gz Pr—— 5 ~ ~ N \
109 5 )
3 g .
g Rs*100KQ g N N\
. [T - 8 \_ N
5 Ry08 2, NEGATIVE SUPPLY 7 P
H 3 N Pl
>
2 \ L —
g ——C(=30pF N
a === Cs=I00pF
10 =20l o 0o b
10 102 103 0* 10° 102 103 10° 10% 108 1
— FREQUENCY (f)—Hz
FREQUENCY (f)—Hz s2¢s-21148

Fig. 20 — Input noise voltage for all types.
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92CS- 21149

Fig. 21 — Pawér-supp/y rejection fo.( all types.



File No. 621 CA108, CA208, CA308 Series

CHARACTERISTIC CURVES (Cont’d)

AMBIENT TEMPERATURE (T4 ):25°C | 180 18 AMBIENT TEMPERATURE (T, )+ 25°C
I 4
100N\ \\ C"LpF Crt3F 1opy =\ ! ! ! T T 1
~N 'd | ] \ SUPPLY VOLTAGE:V+ 415V, V-s-15V
o, ANEAN g » 12
i N N GattooeF g | \ V
4 e By
z \\ \\ 8 5 \
z - w' Cyx3pF
z N > 6 8 Ce=30pF
3 o oA — N\ ° 2 \
— —— <
w | PHasE . N 3 g FOR TEST CIRCUIT | | |
2 | | w SEE FIG.2
2 K 5
o T T g 2 \
> | FoR TEST cIRCUITS a 5 4 N
SEE FIGS 2 AND 3 AN 3 N \
o Cy 100 pF N
]
Cy=30pF 0 N~ ™
o) I I Y s /NP G o M~
[ 10 102 10% 10* 0% 0% 107 3 4 5
FREQUENCY (F)—Hz 10 10 10 10
9z¢s-2iis0 FREQUENCY (F)— Hz
92Cs-21151
Fig. 22 — Open-loop frequency response for all types. Fig. 23 — Large-signal frequency response for all types.
10%] AMBIENT TEMPERATURE 10%] AMBIENT TEMPERATURE
8| (Ta1=0° To 70°C v 6| (Ta)s-55° To+125°C
L
L J
Q v -4 /
2 Z 2
> 0 3 0 ~—
> 8 W =~ A >
Y \0"*\‘“ A P FY
n|: — pd nl= 17
S I —— 7 S A 4
£ P & UL |
w w -
- Y - /
w by [P s
H 0 x 7
o e -
TYPICAY
| 1
10% 108 107 108 10° 108 107 10?
INPUT RESISTANCE (RT)— INPUT RESISTANCE (R)— @
92CS-21153 92Cs-21i152
Fig. 24 — Drift error vs. input resistance for CA108, CA108A, Fig. 25 — Drift error vs. input resistance for CA308 and
CA208, and CA208A. CA308A.
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NG

Solid State
Division

Linear Integrated Circuits

Monolithic Silicon

CA111, CA211, CA311 Types

Features

(T SUFFIX) u Strobe capability

Voltage Comparators

For Commercial and Industrial Applications

® Single- or dual-supply operation
® Power consumption — 135 mW at +15 V

(“S"” SUFFIX)
8 Low input-offset current:
8-LEAD TO-5 _
with DusHimLine CA111, CA211 — 4 nA (typ.)
Formed Leads 8.LEAD TO5 CA311 — 6 nA (typ.)
“DIL-CAN" = Differential input-voltage range — 30 V
H-1787 H-1528 ® Directly interct

ble with National

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™.

The CA111, CA211, and CA311 are supplied in the 8-lead
TO-56 style package (“T* suffix), and the “DIL-CAN”, an
8-lead TO-5 style package with dual-insline formed leads
(S suffix). The CA311 is also supplied in chip form (“H"
suffix). These types are direct replacements for industry types
111, 211, and 311 in similar packages.

v
NOTE: PIN 4 IS CONNECTED TO CASE

92CS-24379

FUNCTIONAL DIAGRAM

Semiconductor types LM111H, LM211H, and LM311

Applications

® Multivibrators

® Positive and negative peak detectors
m Crystal oscillators

® Zero-crossing detectors

® Solenoid, relay, and lamp drivers

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

DC SUPPLY VOLTAGE (between V* and V™ terminals)
DC INPUT VOLTAGE* .
DIFFERENTIAL INPUT VOLTAGE
OUTPUT TO NEGATIVE SUPPLY VOLTAGE (V7 4):

CA111,CA211 .. 50V

07 L av
GROUND TO NEGATIVE SUPPLY VOLTAGE (Vq4) . 30V
OUTPUT SHORT-CIRCUIT DURATION ............ 10s
DEVICE DISSIPATION:

UptoTp=25C ...eniiiiiiiiiiiiiiiiiinenns 500 mW

.. derate linearly at 6.67 mW/°C

Above T, = 25°C
AMBIENT TEMPERATURE RANGE:

Operating: o
CAMTT L i i —55to +125°C
CA211 ... —25to +35°C
CA311 ...... Oto +70°C

Storage, all types  ............iiiiineineans —65t0 +150 C

LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 £1/32 in. (1.59 £0.79 mm) °
from case for 10seconds max. ...........coovvinn +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.

48
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File No. 797 CA111, CA211, CA311

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS LIMITS
CHARACTERISTICS | SYMBOL | FIG. SUPPLY VOLTAGE (V*) = 15 v CATN1 CA311 UNITS
NO. CA211
UNLESS OTHERWISE SPECIFIED TYP|MAX. | TYPIMAX.
Ta=25°C| 0.7 |3 2 |15
Input Offset Voltage Vio 16,24 | Ry < 5 k§2, Note 2 A mv
Note 1 - |4 - |10
Vi==5mV, I, =50mA —9&° _ _
i (For CA311, V) <-10mV) Ta=25°C| 07515
Saturation Voltage 13,22, \
yt> —= <—
VE245VY, VT=0.Vy<—bmV. | oot [ 0230 - |-
IsInK S8mA
(For CA311, V| <—10 mV)
Input Voltage Range Vipp Note 1 +14 | — *14 | — \Y
Ta=25°C |4 |10 6 {50
Input Offset Current lio 9,18 Note 2 A nA
Note 1 - |20 - |70
Ta=25°C |60 [100 [ 100 |2
Input Bias Current B 8,17 Note 2 A=25C| 60 o o 50 nA
Note 1 — {150 — |300
Positive Supply Current | I+ Ta=25°C | 5.1 |6 51 |7.5 mA
Negative Supply Current | 1™ TA=25°C 41 |5 4.1 |5 mA
V| =6mV,V,=36V TA=25°C 0.2 |10 - |- nA
Output Leakage Current 15,24 (For CA311, v, >-10mV)
Note 1 0.1 [0.5 - - nA
Strobe On Current Tp=25°C | 3 - 3 - mA
Voltage Gain A TA=25°C 200 | — 200 | — V/mV
. 23, 100 mV Input Step with I
Response Time 45 5 mV cverdrive voltage Ta=25"C | 200 | — 200 (- ns
Note 1: Ambient temperature (T 5) over applicable operating temperature range as shown below.
CA111 CA211 CA311
~5510 +125°C —2510 +85°C O to +70°C
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 band which takes into account the worst-case effects of voltage gain
and input impedance. The input offset voltage, input offset current, and input bias current specifications apply for
any supply voltage from a 5 V single supply up to a £15 V dual supply.
TYPICAL CHARACTERISTICS — ALL TYPES
AMBIENT TEMPERATURE (Tp)=25°C AMBIENT TEMPERATURE (Tp)=25°C
PPLY VOLTAGE (V¥)aisv SUPPLY VOLTAGE (V=)=I5V
T N H INpUT “VOLTAGE * 2mV | 3
s frdis RN 55
M Fom M
3 ae o 3
3 2 & 6‘ >
S | s * €
il ¥ 5 T L
E 0 w 5 2
2 ST o 3
o ot < o g
s [ 0 <«
i 3 £
2an aoe > 50 8
(= I
o § 100 g
o 0. 4 0.6 0.8 o 0. 04 06 08
TIME (1)— ps TIME (1) —pus
92Cs-2438I1 92Cs-24382
Fig. 1—Response time for various input overdrive Fig. 2—Response time for various input overdrive
voltages—positive input. voltages—negative input.
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INPUT
OFFSET/ INPUT
STROBE OFFSET
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S
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!mj._
4 Q12
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Qlo R,0§
ouTPUT
+ Ib () 4k
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SV 5V | RIE
INPUTS Q4 RI7 400
60
Q22
@'—" Q2
Q24 RIS
450
Q23
>
RI9 <
RI8
o0 I b a8 3
NOTE: ALL RESISTANCES ARE IN OHMS
v GND
Fig. 3—Schematic diagram for CA111, CA211, and CA311. 92cM-24380
TYPICAL CHARACTERISTICS — ALL TYPES (CONT'D)
AMBIENT TEMPERATURE (Ta)=25°C } AMBIENT TEMPERM}JRE (Ta)=25°cHH
SUPPLY VOLTAGE (V=)sI5V SUPPLY VOLTAGE (V*)=I5 v H
> sl INPUT i > 15 INPUT OVERDRIVE VOLTAG
1 e i Lo et v
5 10 HH ) 5
S XE2 VR v E: 7 '
y ° 0 mv w9 i
< 2 H [+
.6-' g - 7
s 5 3 s D Vo
[ | = = (4 %
2 < g 2ka |
5 i g 5 )
S -8 Sosss - ° >
¢ v 8
100
5 g
o b3
so S 50 ©
i o 5 00 5
H i 3 3
) 2 4 2 4
TIME () — ps TIME (1) —pus
92c5-~24383 92cs-24384
Fig. 4—Response time for various input overdrive Fig. 5—Response time for various input overdrive
voltages—positive input. voltages—negative input.
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TYPICAL CHARACTERISTICS — ALL TYPES (CONT'D)

AMBIENT TEMPERATURE (Ta)+25°C for AMBIENT TEMPERATURE (Ta)=25°C
T
T s T 6 6
T
| I F <
?",' l T SUPPLY
5 - =+ POSITIVE S LYY=
2 1 52 ;L 5H outeuT Low H
:E H T z o HHH HHHH
E IOOE H POWER DISSIPATION (P, )::0.4§ £ 4 T H
3 Hf : g g o
3 @x
t  msHEHH ! 38 3 HHH
1 T = Ty
& : % H POSITIVE AND NEGATIVE SUPPLY-
H 2w a 2H OUTPUT HIGH
. 23 & 2ot
@ I @
2
T 25 0.1 |
o
o o 10 5 20 25 30
OUTPUT VOLTAGE (Vg)—V SUPPLY VOLTAGE (VH)—V
92¢c5-24385 92C5-24306
Fig. 6—Ouptut limiting characteristics. Fig. 7—Supply current vs. supply voltage.
TYPICAL CHARACTERISTICS — CA111, CA211
SUPPLY VOLTAGE (V¥) =15V SUPPLY VOLTAGE (VE) =15 v
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Fig. 8—Input bias current vs. ambient temperature. Fig. 9—Input offset current vs. ambient temperature.
175| AMBIENT TEMPERATURE (Ta)=25°C T REFERRED TO SUPPLY VOLTAGES
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Fig. 10—Input characteristics. Fig. 11—Common-mode voltage range limits vs. ambient temperature.
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TYPICAL CHARACTERISTICS — CA111, CA211 (CONT'D)

AMBIENT TEMPERATURE (Ta)=25°C
SUPPLY VOLTAGE (V*)=30V T
60 |
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| 50 °
° NORMAL OUTPUT ] =
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a1 a
W 40 V7-4250 V E 2 or
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3 e
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J1 S
[+] 1§ o 1
- -05 0 05 i
DIFFERENTIAL INPUT VOLTAGE (VIp) —mV 30 40 50
92cs-24391 OUTPUT CURRENT (Ig)— mA
92Cs-24392
Fig. 12—Transfer function. Fig. 13—Output saturation voltage vs. output current.
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Fig. 14—Supply current vs. ambient temperature. Fig. 15—Input and output leakage current vs. ambient temperature.
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Fig. 16—Offset error.
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TYPICAL CHARACTERISTICS — CA311

SUPPLY VOLTAGE (VI)=I5V - SUPPLY VOLTAGE (VZ) =15V
TERMINALS 5,6, AND 8 SHORTED TERMINALS 5,6, AND 8 SHORTED
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=
H 5 3 HR
S 300 - = RAIS]
- ° In N
< o
@ &
= 200 S 0
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AMBIENT TEMPERATURE (Ta)— °C AMBIENT TEMPERATURE (Tp)—°C
92¢5-24396 92¢5-24397
Fig. 17—Input bias current vs. ambient temperature. Fig. 18—Input offset current vs. ambient temperature.
AMBIENT TEMPERATURE (Ta)=*25°C T REFERRED TO SUPPLY VOLTAGES
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Fig. 19—Input characteristics. Fig. 20—~Common-mode voltage range limits vs. ambient temperature.
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I NORMAL OUTPUT 1 2. 08
c LOAD RESISTANCE (R()=1kQ w
z V7-4°40V ] Q
w40 B o
E [ EMITTER -FOLLOWER 53
OUTPUT z
S 30f r_:600a S o3 F(
T -
= T <
3 1 «
s o2 2 oz
3 3
5
& o
3
of va
-1 -0.5 ] 0.5 0 [ 2 30 50
DIFFERENTIAL INPUT VOLTAGE (Vp)—mV OUTPUT CURRENT (Io)——mA
92¢5-24400 92c5-24401
Fig. 21—Transfer function. Fig. 22—O0utput saturation voltage vs. output current.
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TYPICAL CHARACTERISTICS — CA311 (CONT'D) TYPICAL APPLICATIONS
SUPPLY VOLTAGE (VZ)s15V
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Fig. 23—-Supply current vs. ambient temperature. Fig. 26—Comparator and solenoid driver.
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Fig. 24—Input and output leakage current vs. ambient temperature. Fig. 27—Digital transmission isolator.
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INPUT RESISTANCE (Ry)— @

92Cs-24404

Fig. 25-Offset error. Fig. 28—Driving a ground-referred load.
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CA111, CA211, CA311

TYPICAL APPLICATIONS (CONT'D)

O
Va0V
92c5-24408

Fig. 29—Zero-crossing detector driving MOS logic.

v*esv
@,

ouTPUT
—O

Lo
1.5 uF *

||}~—;

*50LID TANTALUM

92Cs-24410

Fig. 31—Low-voltage adjustable-reference supply.

FROM D/A NETWORK
O

inputT O

ci
O.luF
" I g
SAMPLE _L

* TYPICAL INPUT CURRENT
IS 50 pA WITH INPUTS
STROBED OFF

92C5-24412

Fig. 33—Strobing off both input and output stages.

FROM
R O ®
oI @ OJTPUT
D@
R1
“s0—
92CS~24409

Fig. 30—Using clamp diodes to improve response.

DC SUPPLY

ABSORBS INDUCTIVE KICKBACK OF RELAY

AND PRO' 'S IC FROM SEVERE VOLTAGE
TRANSIENTS ON DC SUPPLY LINE
92cs—24411

Fig. 32—Relay driver with strobe.

v*e5v

*R2 SETS THE COMPARISON. AT COMPARISON THE
PHOTODIODE HAS LESS THAN 5mV ACROSS IT,
DECREASING LEAKAGES BY AN ORDER OF
MAGNITUDE

92Cs~24413

Fig. 34 ision photodiode comp
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TYPICAL APPLICATIONS (CONT'D)

v*:5v

RI RS
20 k0 1k

R3
10kQ

p—(O SQUARE
WAVE
ouTPUT *
>R4
39kQ
<
92cs-24414 *TTL OR DTL FANOUT OF TWO
. 92¢s-24415
Fig. 35—Zero-crossing detector driving an MOS switch. Fig. 36—100-kHz free-running multivibrator.

vta5v

- RI
. 248k0
INPUT

ci'

*VALUES SHOWN ARE FOR A O TO 30V LOGIC SWING AND
A 15V THRESHOLD.

1 MAY BE ADDED TO CONTROL SPEED AND REDUCE NOISE =
SPIKES.

92CS-24416 92¢S-24417

Fig. 37—TTL interface with high-level logic. Fig. 38—Crystal oscillator.

vtasy

*SOLID TANTALUM
tADJUST TO SET CLAMP LEVEL

92CM-24418

Fig. 39—Precision squarer.
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TYPICAL APPLICATIONS (CONT'D)

cr!
1000 pF
1L

LAY

c2 R7
150 pF 10 MQ

TRIANGULAR
WAVE
NPUT ouTPUT
5 mv 70 5V al
2N3972
R3 r)
330 kQ
]
IN457

OUTPUT
*ADJUST FOR SYMMETRICAL SQUARE WAVE
TIME WHEN VI =5mV
TMINIMUM CAPACITANCE 20 pF
MAXIMUM FREQUENCY 50 kHz
~15v
92CM-24419

Q2
2N5320

92Cs-24420

Fig. 41—-Switching power amplifier.
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TYPICAL APPLICATIONS (CONT'D)

L A
R4 > RI3 >
RS R6 R9 RI4
észon 300 ka 39ka %39.@ 300ka 5|on§
¢l
[ 0.22uF
R7 SR8
15kQ 15kQ
REFERENCE VI

Fig. 42—Switching power amplifier. s2cs-24421
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ME Linear Integrated Circuits

Sclid State Monolithic Silicon

Division CA339E
CA339AE

Quad Voltage Comparators

For Industrial and Commercial Applications

Features:
= Operation from single or dual supplies
® Common-mode input-voltage range to ground
m  Qutput voltage compatible with TTL, DTL,
14-Lead Dual-in-Line ECL, MOS, and CMOS
Plastic Package B Differential input-voltage range equal to the
_supply voltage
®  Maximum input offset voltage:
CA339A --2mV
CA339 --5mV

H-1517

The RCA-CA339E and CA339AE types consist of four in-  Applications:
dependent single- or dual-supply voltage comparators on a ® Square-wave generators
single monolithic substrate. The common-mode input-voltage m Time-delay generators
range includes ground even when operated from a single supply, ® Pulse generators

and the low power-supply current drain makes these com-  m Muyltivibrators
parators suitable for battery operation. These types are de- »
signed to interface directly with TTL and CMOS. ™
The CA339AE has all the features and characteristics of [ ]
the CA339E plus an even lower input-offset-voltage charac-
teristic. They are supplied in the 14-lead dual-in-line plastic
package (“E” suffix) and are direct replacements for industry
types 339 and 339A in similar packages. The CA339 is also
available in chip form (CA339H).

High-voltage digital logic gates
A/D converters
MOS clock timers

\J

MAXIMUM RATINGS, Absolute-Maximum Values at T 5 = 259C: outPut 2 (O @ output 3

DC SUPPLY VOLTAGE . . .. . . . 3Vortigv ouTPUT 1 D— +—@ ouTPuT 4

DC DIFFERENTIAL INPUT VOLTAGE, . . . 436 V

INPUT VOLTAGE . . . . ... . —03Vto+36V vt O —@srouno

INPUT CURRENT (V; <—03V)* . . . . . 50 mA NEG. INPUT | (D— —(D Pos. INPUT 4

OUTPUT SHORT CIRCUIT TO GROUNDA PoS. INPUT | (D—] NEG. INPUT 4

ngle ! e e e e e e e Continuous :

DSCI(QZE SD';:;:;T' on: ond NEG. INPUT 2 (B)— —(@Pos. INPUT 3
UptoTA=28°C. . . . . . . 570 mwW pos. INPUT 2(D) (® NeG. INPUT 3
Above Tp =25°C. . . .. derate |mearlv at 6.67 mW/°C ToFViEW

AMBIENT TEMPERATURE RANGE
Operating . . . . . . . . . . . —56°C to +125°C 92cs-24149
Storage . . . . —65t0+150°C 5

LEAD TEMPERATURE (DURING SOLDERING): Fig.1 = Functional diagram.

At distance 1/16 * 1/32 in. (1.59 £ 0.79 mm)
from case for 10secondsmax. . . . . . . 4265 °C

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

4 short circuits from the output to V* can cause excessive heating and
eventual destruction. The maximum output current independent of
v+ is approximately 20 mA.

6-74
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ELECTRICAL CHARACTERISTICS

File No. 795

TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL vt=5V %?‘2299;\ UNITS
Unless otherwise indicated MIN. [ TYP. MAX.
Input Offset Voltage: At Output Switch 25°C - 2 5
CA339 v PointV = 14V, 0to 70 °C - - 9
CA339A 10 | VRer =1.4v 250¢ = ! 2 ™
Rs=0 0t070°C | — — 4
. . Keep all inputs =0V for V—
Differential Input Voltage Vip " Ssed) '?A =; t0 70°C. NOTE 1 - - 36 v
) ViT=1v,Vit= oV, 250C - 250 500
Saturation Voltage VSAT ISINK < 4 mA 510 705C — — 700 mV
Common-Mode Input v NOTE 2 250C 0 - (V¥) — 15
Voltage Range ICR ° O0to70°C 0 - (V+) -2 v
25°C - 5
Input Offset Current ho Wt-n- 015700C 155(; nA
. to . - -
. I+ or 1}~ with Out- 250C - 25 250
Input Bias Current B put in Linear Range 0w0709C | = — 200 nA
N R =< on all comparators,
Supply Current | Ta= 25°C - 0.8 2 mA
VI*=>1V,Vv|—=0, 25°C - 0.1 - nA
Vo=5V
Output Leakage Current
vit>1v,v-=
V=30V 0to70°C | — - 1 A
Vi—=1V,V|t=0,
Output Sink Current = ! o 6 16 - mA
VO<+15V, Ty =25C
. CA339E R > 15k, Tp = 25°C - 200 - V/mV
Voltage G A L YA
oltage Ban - cA339AE R > 15Kk, Tp = 25°C 50 | 200 - V/mv
. V| =TTL Logic Swing
Large Signal VREF =+1.4V, VRL =50V, - 300 - ns
Response Time RL=5.1kQ, Tp= 25°C
; VAL = 5 V, RL=51k%,
R T - 1.3 -
esponse Time TA = 25°C, See Figs. 5 & 6 ke

NOTE 1:

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

supply voltage level, if the other input remains within the common-mode voltage range. The low input volt-
age state must not be less than —0.3 V (or 0.3 V below the magnitude of the negative power supply, if used).

NOTE 2:
without damage.

The upper end of the common-mode voltage range is (V') —1.5 V, but either or both inputs can go to +30 V
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CA339E, CA339AE
v*
@ 70 2,3,4
1100 uh
@+ )
@
+INPUT
ouTPUT ®
-|:IPUT Q8 @_
b ar
b,
Qs a6
10 2,3,4
323
\ = /
T
COMPARATOR NO. |
92CM-24150

LOAD RESISTANCE (RU)=® ::

Fig.2 — Schematic diagram.

TYPICAL CHARACTERISTICS

feferaafiterfrty

COMMON-MODE INPUT VOLTAGE (VIC)=OV T
COMMON-MODE INPUT RESISTANCE (Ryc)=t0%a

< " : ;
E T < 1 - 17
1 N (Ta) | 50 -
1 Triede -~ 1 -4
H Tp*25°C o 1 = Eun
£ st IR - T TEMPERATURE (Ta)=0°C RREESN
: 6 HHHLE z =T 11T
= T, u '1'1 ==
=3 o A*
° T 3 1 INNEEE
é a — Tp=70°C
2
] 2 & 20
3 z
2 10
1333 -1 e B T
e L HEEEECH SRR
° o 20 30 ° 10 20 30 a0
SUPPLY VOLTAGE (V¥)—V SUPPLY VOLTAGE (V*)—V

Fig.3 — Supply current vs. supply voltage.

92Cs-24151 92cS-24152

Fig.4 — Input current vs. supply voltage.

61



CA339E, CA339AE

File No. 795

62

Fig.7 — Output saturation voltage vs.

output sink current.
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NG/

Solid State
Division

Linear integrated Circuits

Monolithic Silicon

CA555, CA555C

m Accurate timing from microseconds through hours
u Output capable of sourcing or sinking up to 200 mA
= Qutput capable of driving TTL devices

= High-temperature stability —— 0.05%/°C
ly interchangeable with SE555, NE555, MC1555,

(o Timers
F'ﬁ* 11787 For Timing Delays &
CAS55S Oscillator Application
chesaes cassst Features:
8LEAD TO-5 CASS5CT .
with Dual-in-Line
Formed Leads 8-LEAD TO-5
(DIL-CAN) H-1528 u Astable and monostable operation
= Adjustable duty cycle
i
CASSSE ' \ VY has17
CAS55CE ' u Normally ON and OFF outputs
8-LEAD DUAL-IN-LINE
PLASTIC (MINI-DIP)
u Dii
and MC1455

The RCA-CA555 and CA555C 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 accurately controlied 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 waveform signal, and the output of these
circuits can source or sink up to a 200-milliampere current or
drive TTL circuits.

The CA555 and CAS555C are supplied in standard 8-lead TO-5
style packages (T suffix), 8lead TO-5 style packages with
dual-in-line formed leads (“DIL-CAN”, S suffix), 8-lead

&)
nnssng?o- ouTeuT

[DISCHARGE

RESET

(bGROUND (SUBSTRATE)
92¢S-24956

Fig. 1 — Functional diagram of the CA555 series.

Applications:

® Precision timing

m Sequential timing

® Time-delay generation

= Pulse generation

® Pulse-width and -position modulation
® Pulse detector

dual-inline plastic 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 NEES5, MC1555 and MC1455, respectively).

MAXIMUM RATINGS, Absolute-Maximum Values:

DCSUPPLY VOLTAGE ....covvvvnnnninnnnns 18 \"
DEVICE DISSIPATION:
UPTOTA=55"C .evvrvinnnnnnenannnnns 600 mw
Above Tp = 55°C........| Derate linearly 5 mw/°c
AMBIENT TEMPERATURE RANGE:
Operating .........ceveeenn e —55 to +125 °c
STOMAGE «.venveiiienaaieeeeans —65t0 +150  °C

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

°

+265 C

74
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ELECTRICAL CHARACTERISTICS, At Tpa= 25°C, V* = 5 to 15 V unless otherwise specified

LIMITS
CHARACTERISTIC SYMBOL TEST CONDITIONS CAS55 CAS55C UNITS
Min.| Typ. |Max{Min.| Typ. [Max
DC Supply Voltage %0 a5 | — |18 |45 | — |16 v
DC Supply Current " V'=5V.R == - 13 S 1-B 6 mA
(Low State)* V*=15V,R| = - |10 12 | - |10 15
Threshold Voltage VTH = (@R - | = |@rIvH - v
Trigger Voltage vt=5V 1.45[1.67 [19 ] - [1.67 - v
vt=15V 48 |5 52| - |5 -
| Trigger Current — |05 -} - |05 — MA
Threshold Current® ITH — 101 0.25] — [0.1 0.25] uA
Reset Voltage 04 [0.7 1.0 Jo.4a 0.7 1.0 v
Reset Current - |0.1 — — |0.1 - mA
Control Voltage Level vt=5v 29 |333 |38 J2.6 (333 [4 v
vt=15Vv 9.6 |10 104)9 |10 1
Output Voltage Drop: VF=5V [Ignk=5mA . - | - - |- |o25 ‘Jo3s|
Low State TSINK =8 mA — {01 [025) — | - —
VoL V¥=15V [Ignk = 10mA - 0.1 0.15] — |o.1 0.25
|s|NK=50 mA — 104 0.5 - |04 0.75
ISINK = 100 A - 20 T[22 |- o |25 v
Is)NK = 200 mA — [25 - |- [25 -
High State V*=5V |lsource=100mA | 3.0 |33 - |2.75 3.3 -
Vou Vv*=15V|Igoyrce=100mA | 13.0|13.3 — 12751133 - \Y
IsouRce=200mA | - [125 -1 - h2s -
Timing Error (Monostable):
Initial Accuracy Ra. Rg = 1to 100 kQ - |05 2 - n - %
Frequency
Drift with Temperature C=0.1uF - 130 100 | — |50 — Jp/m/°C
Drift with Supply Tested at V¥ =5 V and
Voltage vt=15V - 005 0.2 | - [o.1 — %IV
Output Rise Time t, — 1100 - - [|100 - ns
Output Fall Time t¢ - |100 - - J100 - ns

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

A The threshold current will determine the sum of the values of Rp and Rg to be used in Fig. 6 (astable operation);
the maximum total R + Rg = 20 MQ.

150 H
i
13 o
&
" -+ +4 < A
[ - : i
1 L 8 N HH
Q N ANES I N SERES + & HHHT
= 100 \_,55 1 s ) £ "2' '{c
w o€ T b 3 &
3 RN t - Z g & N 550
Hl 1w ot H - « S HH-55°C
o T aeNt [ ] S &
H HHE il = i . © &
2 et w25 C I 5 a =
Z 50 4 e 3 }
— + 11110
= P T H 1 = 9 3 3
T = P25 C
Hoi T : ll % 11 2
- T T .
IEENNNANEEEENEERE! EEEN) 1 1
IENENERNEENEREARE] T
] 0.2 0.3 % 04
MINIMUM TRIGGER (PULSE) VOLTAGE (xV*) 92CS-24960 o 25 5 7. 10 12.5
! o )
MWHERE x IS THE DECIMAL MULTIPLIER OF THE SUPPLY VOLTAGE SUPPLY'VOLTAGE (VF)-V 92cs-24961
Fig. 2 — Minimum pulse width vs. minimum trigger voltage. Fig. 3 — Supply current vs. supply voltage.
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Fig. 6 — Astable oscillator circuit.

Fig. 7 — Output voltage drop (high state) vs. source current.
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CA555, CA555C
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Fig. 8 — Output voltage-Jow state vs. sink current at V* =5 V.
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Fig. 10 — Output voltage-low state vs. sink current at Vit=15v.
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Fig. 9 — Output voltage-low state vs. current at V* = 10 V.

T100[ AMBIENT TEMPERATURE (Tp)=25°C

>

w 1.00

H

=

z

4

w

(=]

o

w

] FHH

2 -990)

:
.980 :

2. 7. 10 2. 15 175
SUPPLY VOLTAGE (V) -V
92CS-24966
Fig. 11 — Delay time vs. supply voltage.
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Fig. 12 — Delay time vs. temperature.
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RG] Linear Integrated Circuits

N Monolithic Silicon
Do State CA723T, CA723CT
CA723E, CA723CE

Voltage Regulators

For Regulated Output Voltages Adjustable from 2 V to 37 V
at Currents up to 150 mA Without External Pass Transistors

10-Lead TO-5 Features:
H-1384
Up to 150 mA output current

Positive and neg: Itag |}

Regulation in excess of 10 A with suitable pass transistors
Input and output short-circuit protection

Load and line regulation: 0.03%

Direct replacement for 723 and 723C industry types

Adj ble output voltage: 2 to 37 V

“E” Suffix

14-Lead Dual-In-Line
Plastic Package H-1517

RCA-CA723 and CA723C are silicon monolithic integrated  Applications
circuits designed for service as voltage regulators at output ®  Series and shunt voltage regulator
voltages ranging from 2 to 37 volts at currents up to ®  Floating regulator
150 milliamperes. ® Switching voltage reg
= ’
-

Each type includes a temperature-compensated reference amp- High. ge
lifier, an error amplifier, a power series pass transistor, and a
current-limiting circuit. They also provide independently
accessible inputs for adjustable current limiting and remote FREQUENCY
shutdown and, in addition, feature low standby current drain, v+ COMPENSATION
low temperature drift, and high ripple rejection.

The CA723 and CA723C may be used with positive and nega- COEMPERATURE
tive power supplies in a wide variety of series, shunt, switchi ZENER
and floating regulator applications. They can provide regu- 'N‘ﬁ’;‘;';'ﬁ
lation at load currents greater than 150 milliamperes and in vou
excess of 10 amperes with the use of suitable n-p-n or p-n-p — REF.’ VREF.
external pass transistors. AMPL
The CA723 and CA723C are supplied in the 10-lead TO-5-style NORGROTERTING
ceramic package (T suffix), and the 14-lead dual-in-line plastic
package (E suffix), and are direct replacements for industry
types 723, 723C, pA723, and nA723C in packages with (L
similar terminal arrangements. They are also available in chip < CURRENT CURRENT
form (“H" suffix). CURRENT

LIMITER
All CA723-series circuits can be op d over the full
military-temperature range of —5659C to +1256°C. Refer to the
chart of Electrical Characteristics for characteristics limits
over several temperature ranges. Fig.1 — Functional diagram of the CA723 and CA723C.

Temperature controller

Ve

SERIES PASS
TRANSISTOR

Vo
REGULATED
OUTPUT

vz

92CS-24156

674
67



CA723T, CA723CT

CA723E, CA723CE File No. 788
. . DEVICE DISSIPATION:

MAXIMUM RATINGS, Absolute-Maximum Values: Up to T = 259C —

DC SUPPLY VOLTAGE CA723T, CA723CT. . 800 mw

(Between V* and V— Terminals) . . .. 40 v CA723E, CA723CE. 1000 mwW
PULSE VOLTAGE FOR 50-ms PULSE WIDTH Above Tp = 25°C —

(Between V+ and V— Terminals). . . 50 v CA723T, CA723CT. Derate linearly 6.3 mW/°C
DIFFERENTIAL INPUT-OUTPUT VOLTAGE . . 40 v CA723E, CA723CE. Derate linearly 8.3 mW/°C
DIFFERENTIAL INPUT VOLTAGE: AMBIENT TEMPERATURE RANGE:

Between Inverting and Non-Inverting Inputs . 5 v Operating —55 to +125 0(_;

Between Non-inverting InputandV— ., . . . 8 v .
CURRENT FROM ZENER DIODE Storage . . . . .+« . . . —B5t0+150 °C

TERMINAL (V2). . . . .. 25 mA LEAD TEMPERATURE (Durmg Soldering):

CURRENT FROM VOLTAGE REFERENCE At a distance 1/16” £ 1/32" (1.59 £ 0.79 mm)

TERMINAL(VRep) . . . . . . . . . 15 mA from case for 10 seconds max. . +265 °c

ne O ~ @ e
praET
88 il _'__TLY_ Dcone
CURRENT
WO @
INV.
INPUT - | T ®v
ERROR .
NON-INV. AMPL.
INPUT + —( Yo
voLr.
Vrer (& REF L@ vz
—@nc
v-@D— C
92CS-24157 92CS-24158

Fig.2 — Terminal arrangement of the CA723T and CA723CT

Fig.3 — Terminal arrangement of the CA723E and CA723CE

Ve

in the TO-5 style package. in the dual-in-line plastic package.

v

O

UNREGULATED
INPUT Rl 3
5000 25kQ
03
a3

al FREQUENCY
. ¢——OcoMPENSATION
e : - CURRENT
Rlo RIl [ LIMIT
20k 1509
CURRENT
6 Osense
O
NON-INVERTING V=  INVERTING
INPUT INPUT
92CM-24159
Fig.4 — Equit hi of the CA723 and CA723C.
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CA723T, CA723CT

CA723E, CA723CE
ELECTRICAL CHARACTERISTICS:
TEST CONDITIONS (See Note) CA723 CA723C
TA=25°C, Vj=V+=Vc=12V, V=0,
CHARACTERISTIC |symsoL| YO=5V, IL=1mA, C;=100 pF, Min. | Typ. [Max. | Min.[Typ. | Max. | uniT
ZDIVIDERS 10 k2 (into error
amplifier as shown in Fig.23) un-
less otherwise indicated
Quiescent Regulator _ _

Current la 1L=0, V|=30 V - 23] 35 - 123 4.0 mA
Input Voltage Range V) 9.5 - 40 95| — 40 \%
Output Voltage Range Vo 2.0 - 37 20| - 37 \"
Differential Input- _ — -

Output Voltage Vi-Vo 3.0 38 3.0 38 \
Reference Voltage VREF 6.95| 7.1517.35 | 6.80|7.15 | 7.50 \2

Vi=12to 40V — | 002] 0.2 - |01 0.5
Line Requlati V|=12t0 15V — | 001 01 — |0.01 0.1 %V
ine Regulation Vi=12t0 15V, TA=—566t0+1259C | — | — |03 | = | — - Vo
Vi=121t0 15V, TA=0 to 70°C - - - - | - 0.3
1.=1 to 50 mA — 10.03]0.15 - |0.03 | 0.2
Load Regulation TL=1to 50 mA, TA=—55 t0 +1255C | — — | o6 - — — %Vo
1 =1 to 50 mA, TA=0 to 70°C — - - - - 0.6
Output-Voltage Tem- AV Ta=—55 to +125°C — 10.002/0.015 | — - -
perature Coefficient o Ta=0 to 70°C - - - — |o.003]0.015] %/°C
f=50 Hz to 10 kHz - 74 - - 174 -
Ripple Rejecti dB
fpple Fejection =50 Hz to 10 kHz, CREF=5 1F “ 18] = | -8 | -
Short-Circuit Limiting _

Current LM |Rscp=102.vp=0 - | 65 | - - | 65 - mA
Equivalent Noise VNOISE BW=100 to 10 kHz, CREf=0 - 20 - - 20 - v

Output Voltage BW=100 to 10 kHz, CREF=5 uF| — 25| - - |25 — J#VRMS

Note: Line and load regulation specifications are given for condition of a constant chip temperature;

for high dissipation conditions, temperature drifts must be separately taken into account.




CA723T, CA723CT

File No. 7
CA723E, CA723CE ile No. 788
TYPICAL CHARACTERISTICS CURVES FOR TYPE CA723
OUTPUT VOLTAGE (Vg)=5V
MAX. JUNCTION TEMP. (T, )=150°C INPUT VOLTAGE (Vy )=12V
THERMAL =150°C/W SHORT- CIRCUIT PROTECTION
QUIESCENT DISSIPATION (PQM60mW 005| * RESISTANCE (Rgcp)=0
b HHH (NO HEAT SINK)
1
2 £ o0
=] 9 £s 5ot
Oz' [
g o & o5
3 £ -005|
2 <
o o
2
g 2
S © 0.
= sol 2 T
: K i
3 -0.15
= :
1T t
T 8 i 1
0 1T T -02H t
10 20 30 a0 20 4 60 80
DIFFERENTIAL INPUT-OUTPUT VOLTAGE (Vi-Vg)—V : OUTPUT CURRENT (I )—mA 92cs-24161
92CS5-24160 3 N .
Fig.5 — Max. load current vs differential input-output voltage. Fig.6 — Load h current
0.051 T OUTPUT VOLTAGE (Vg)*5V OUTPUT VOLTAGE (Vg)*5V
INPUT VOLTAGE (Vg )=i2V  ° INPUT VOLTAGE (Vp )=12V
SHORT-CIRCUIT PROTECTIO) SHORT-CIRCUIT PROTECTIOI
old RESISTANCE (Rgcp)= 10 0.I|  RESISTANCE (Rgcp)=0
YT i
7 o
L HH . ;
* 00SHEH *
1 e z
z S
o 13 =
g o 3
+ 2
3 i o
w
g b a %,
g -0.15 i § *%
S us, s H t_::
e ; i e
-0.2 . TNE
- asssaes: 1 J, jpunngins
HidH i SN i
: i fakis =" =
-0.25| i -oafff i 1t H i
o 5 10 15 20 25 30 20 40 60 80 100
OUTPUT CURRENT (Iq)—mA ’ OUTPUT CURRENT (Ig)—mA
92Cs-24162 92CS-24163
Fig.7 — Load ion with current limiti Fig.8 — Load regulation with current limiting.
OUTPUT VOLTAGE (Vg)=5V
JINPUT ‘g:‘;‘:ﬁi ‘;’go ’T'E'i“_'w“ OUTPUT VOLTAGE (Vo) * REFERENCE
SHORT- -
1.0 e RESISTANCE (Rgcp)si0Q VOLTAGE (VRer!
: Nt LOAD CURRENT (I,) =0
> . T
1 e Fos
2 g
w 222s
] g L 4
£ oo ;
o H x RATURE
3 3 T TEMPE
: Hit ) AMBIENT
2 i E T I
[ ] 3 .
2 H =3 2 1
8 L 2 1 g ssisasiss:
f k] 4 ]
N 25 S hats: 1
0 40 € 80 100 HE 10 20 30 20
INPUT VOLTAGE (Vy)—V
OUTPUT CURRENT (Ig)—mA a2¢8-24184 Vr 92cs-24165
Fig.9 — Current limiting characteristics. Fig. 10 — Quiescent current vs. input voltage.
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CA723T, CA723CT

CA723E, CA723CE

TYPICAL CHARACTERISTICS CURVES FOR TYPE CA723C

MAX. JUNCTION TEMP. (T, )=150°C

MAX. JUNCTION TEMP: (T, }=125°C

T
T
1T
1

Fig.11 — Max. load current vs differential input-output voltage

DIFFERENTIAL INPUT-OUTPUT VOLTAGE (V1-Vg)—V

92C5-24166

DIFFERENTIAL INPUT-OUTPUT VOLTAGE (Vi-Vg)—V

THERMAL RESISTANCE *150°C/W THERMAL <125°C/W

a 150 QUIESCENT DISSIPATION (PQ¥60 mwW < 130 QUIESCENT DISSIPATION (P60 mW

3 un 1] 70-5 STYLE_PACKAGE WITH NO € H DUAL-IN-LINE PLASTIC

1 H H HEAT SINK 1 oL WITH NO HEAT SINK

2 2 ER

- H = A

z z

& 100| w

@ 1 4 I

2 2

3 3

o 2 -4+

3 3

z ‘%’4‘4', 3 FOE 4y
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T InEENt 1T 1 Ty
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0 o 20 30 . 40 © 10 20 30 40

92CS-24167

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

for CA723CT. for CA723CE.
OUTPUT VOLTAGE (Vg)s5V 01T ouTPUT VOLTAGE (Vg)=5V
INPUT VOLTAGE (Vg )s12V INPUT VOLTAGE (Vg )x12V
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92Cs-24168 92C5-24169
Fig.13 — Load it ithout current limitis Fig.14 — Load regulation with current limiting.
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Fig.15 — Current limiting characteristics.

Fig.16 — Quiescent current vs. input voltage.

n



CA723T, CA723CT

File No. 788

CA723E, CA723CE

TYPICAL CHARACTERISTICS CURVES FOR TYPES CA723 AND CA723C

INPUT VOLTAGE (Vg ) =12V
OUTPUT VOLTAGE (Vg)=5V
LOAD CURRENT (I )= | T050 mA
0.2| AMBIENT TEMPERATURE (Tp)=25°C
SHORT- CIRCUIT PROTECTION
RESISTANCE (Rgcp)=0

1)

LOAD REGULATION - % Vg
Q

-0.2

-0.3
-5 5 15 25 35 a5
DIFFERENTIAL INPUT~-OUTPUT VOLTAGE (V-vg 1=V

92Cs-24172

Fig.17 — Load regulation vs. differential input-output voltage.

OUTPUT VOLTAGE (Vg )=5V
LOAD CURRENT (I )=ImA
AMBIENT TEMPERATURE (Ty)=25°C

DIFFERENTIAL INPUT VOLTAGE (AVI)'SV

SHORT-CIRCUIT PROTECTION

(Rgep)=0

o
Y

C

LINE REGULATION - % Vo
o

-0.l

-0.2

1 2

45

OIFFERENTIAL INPUT-OUTPUT VOLTAGE (V;-Vg)—V,

92CS-24173

Fig.18 — Line ion vs. diff i

tput voltage.
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Fig.19 — Line transient response.
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Fig.21 — Load transient response.
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Fig.22 — Output impedance vs. frequency.
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CA723T, CA723CT

CA723E, CA723CE

TYPICAL APPLICATION CIRCUITS

Voltage-Resi: Chart and E ions for the ing Circuits are shown on pages 9 and 10.
+
v V(
VI, S
v Ve v | ‘
vr ,__?_? REF Vo
VREF Vo
REGULATED
R R3 carzs TRU
scp
oo RESULATED
o EouLar ca723c
CURRENT
cA723
carzsc UM
CURRENT
NON SENSE R3 ."~°\§‘
a:«'pﬂr INPUT
IRV
" NePUTL v- & =
CreF oy I I 100 pF = 100 pF
I cour CIRCUIT PERFORMANCE DATA:
= = = REGULATED OUTPUT VOLTAGE . . . 15 V
CIRCUIT PERFORMANCE DATA: LINE REGULATION (V) =3V) . . . . 15 mV
LOAD necuu‘nouw..-som) .. 45 mv
REGULATED OUTPUTVOLTAGE . . . 5§ V

LINE REGULATION (AV|=3V) . . .
LOAD REGULATION (Al = 50 mA). .

R: 2; for minimum temperature drift

. 05 mv
. 15 mv

Note: R3 =

92CS-24178

Fig.23 — Low-voltage regulator circuit (Vg =2 to 7 volts).

vt ve

2N5956
Vo ZNSIOB
— )

£t}

cA723 CURRENT
ca723c LM
—o
CURRENT
SENSE
V.
INPUT
v-
c come REGULATED
100 pF == OUTPUT
CIRCUIT PERFORMANCE DATA:
REGULATED OUTPUT VOLTAGE . . . =15 V
LINE REGULATION (aVi=3V) . . . . 1 mv
LOAD REGULATION (Al =100mA) . . * 2 mV
Nots: For applications employing the TO-5 style package
and where VZ is required, an external 6.2-volt
zener diode should be connected in series with
VO (Terminal 6).
92CS-24180

Fig.25 — Negative-voltage-regulator circuit.

Nota: R:l-

0 1 mz lor minimum temperature drift

R3 may be eliminated for minimum component count.
92C5-24179

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

VI
v
VREF
2N3054
CURRENT
caT23 TiM
car23c
REGULATED
ouTPUT
RRENT
SEREEY
NON NV C

INV. INPUT R2
INPUT -
v
%COMP =
500pF :

CIRCUIT PERFORMANCE DATA:

REGULATED OUTPUTVOLTAGE . . . 15 'V
LINE REGULATION (AV}=3V) . . . . 15 mV
LOAD REGULATION (AlL=1TA). . . . 15 mV

92CS-24181

Fig.26 — Positive-voltage-regulator circuit
(with external n-p-n pass transistor).
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CA723T, CA723CT File No. 788
CA723E, CA723CE

TYPICAL APPLICATION CIRCUITS (Cont'd)

vr
L5 "
vt
2n°5:ss e
Ve 2N6108 VREF

VREF vo
al —O—b CA723

cA723 CURRENT CAT23C

ca723c | LiM. 3

Rscp
W
NV
NOw INPUT RESPESTED
R2 SINPUT v- COMP o Qcome
Qw”AFI
L z - = =
= CIRCUIT PERFORMANCE DATA:
CIRCUIT PERFORMANCE DATA: REGULATEDOUTPUTVOLTAGE . . . 6 V
REGULATED OUTPUTVOLTAGE . . . 5 V LINE REGULATION (AV{=3V) . . . . 05 mV
LINE REGULATION (AV{=3V) . . . . 05 mV LOAD REGULATION (Al = 10mA). . . 1 mV
LOAD REGULATION (AlL=1A). . . . 5§ mV SHORT-CIRCUITCURRENT. . . . . . 20 mA
92CS-24182 92CS-24183
Fig.27 — Positive voltage-regulator circuit
{with p-n-p pass istor). Fig.28 — Foldback current-limiting circuit.

R6
10k

VREF

2N6211

CA723

CURRENT
Lim.
CA723C

——O
URRENT
TNV Ri o Wour :l

INV-
INPUT I INPUT 108'6F
1 -
v 0.00IF 8 . -
Comp L

T :

RESULATED REGRN AU
CIRCUIT PERFORMANCE DATA:
Note: For spplications employing the TO-5 style
m:-" and where V2 u":..m,..’;’. REGULATED OUTPUT VOLTAGE . . . —100 - V
temal 6.2-volt zener diode should be con- LINE REGULATION (AV{=20V) . .. 30 mV
nected in series with VO (Terminal 6). LOAD REGULATION (Al = 100mA) . . 20 mV
CIRCUIT PERFORMANCE DATA: Note: For sppll ing the TOS style
REGULATED OUTPUT VOLTAGE . . . 50 V and where V2 is required, sn ex-
LINE REGULATION (aV1=20V) . . . 16 mV . ‘ternal 6.2-volt zener diode should be con-
LOAD REGULATION (Al =50 mA). . . 20 mV nected in series with VQ (Terminal 6).

92CS-24184 92CS-24185

Fig.29 — Positive-floating regulator circuit. Fig.30 — Negative-floating regulator circuit.
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CA723T, CA723CT

File No. 788
CA723E, CA723CE
TYPICAL APPLICATION CIRCUITS (Cont'd)
V1
?1_.?"«:
v Vr
VREF Vo Rscp  NOTE 2
R4
REGULATED
OuUTPUT 1008
Rl REGULATED
723 OUTPUT
CA723C
cAT23
catzic |
CURRENT UM. =
0
NON [ CURRENTSENSE
- U
R2 JINPUT A
V= o cest INPUT
ct 2N3053 INPUT v comp
1 To.coiur 260 cl
= = = L To60suF
CIRCUIT PERFORMANCE DATA: CIRCUIT PERFORMANCE DATA:
REGULATED OUTPUTVOLTAGE . . . 5 V REGULATEDOUTPUTVOLTAGE . . . § V
LINE REGULATION (AV)=3V) . . . . 05 mV LINE REGULATION (AVy=10V) . . . 0.5 mV
LOAD REGULATION (Al =50 mA). . . 15 mV

Note 1: A current limiting transistor may be used for
shutdown if current limiting is not required.
Note 2: Add adiodeif Vo> 10 V.

92CS- 24186

Fig.31 — Remote shutdown regulator circuit with current limiting.

RI

Pi

R2,

92C5-24196

LOAD REGULATION (AlL=100mA) . . 15 mV
Note: For applications employing the TO-5 style package
and where V2 is required, an external 6.2-volt
zener diode should be connected in series with
Vo (Terminal 6).
92Cs-24187

Fig.32 — Shunt regulator circuit.

Fig.33 — Resistance network for
adjustable output voltage.

EQUATIONS FOR DERIVING INTERMEDIATE OUTPUT VOLTAGES AND CURRENT LIMITING

1. Output Voltages from 2 to 7 Volts
Use circuits with Fig. Nos. 21, 25, 26, 30,
(24 — See Note 1)
Vo=V R2
0= VREF XR1iR2
2. Output Voltages from 7 to 37 Volts
Use circuits with Fig. Nos. 22, 24,
(25, 26, 30 — See Note 1)

R1+R2
Vo = VREF x g3

3. Output Voltages from 4 to 250 Volts
Use circuit with Fig. No. 27
VRErF R2-R1
Vo=—7 *"®i

; R3=R4

4. Output Voltages from —6 to —250 Volts
Use circuits with Fig. Nos. 23 and 28

VREF R1+R2 R3< R4
Vo=—% xRy :R3=

5. Current Limiting

VSENSE
lL|M|1'=;§;§;-

6. Foldback Current Limiting

VOR3  Vsense (R3tRa)
IKNEE = +
RscpR4 RscpR4
VSENSE R3+R4
ISHORT CKT = R X Ra
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CA723T, CA723CT .
CA723E, CA723CE - - File No. 788

RESISTANCE VALUES (Resistors R1, R2, and Potentiometer P1) FOR STANDARD OUTPUT VOLTAGES

. Applicable . Adjustable Neaati Applicable . 5% Adjustable
l:)osmve Circuit F:m,‘ Output Output ;gatlve Circuit F;(ec.i Output Output
vu'tp ut Fig. No. es'::"“ Resistance V"‘pu‘ Fig. No. “':“"ce Resistance

oltage | (Note 1) % £10% (Note 2) | VOI*2% | (Note 1) 5% +10%
R1 | R2 R1 | R2 | P1 R1 | R2 R1 R2 P1
+V kQ | kQ kQ | kQ | kQ -V kQ | kQ kQ | kQ k2
3.0 23,27,28 | 412 | 3.01 1.8 | 1.2 | 05
32, (26)

3.6 23,27,28 | 3.57 | 3.65 156 | 15| 05
32, (26)

5.0 23,27,28, | 215 |4.99 075 ] 22| 05
32, (26)

6.0 23,27,28, | 1.15 | 6.04 05 | 27 | 05 —6.0 25 357 | 243 1.2 | 075 | 0.5
32, (26) (Note 3)

9.0 24, 26 187 | 715 (075 ] 27 | 1.0 -9.0 25 3.48 | 5.36 1.2 | 20 | 0.5
(27, 28,
32)

12 24, 26, 487 | 7.5 20 [ 30| 1.0 -12 25 3.57 | 8.45 1.2 | 33 | 05
(27, 28,
32)

15 24, 26, 7.87 |7.15 33 30| 10 -15 25 3.66 | 11.5 1.2 | 43 | 05
(27, 28,
32)

28 24, 26, 21.0 7.156 656 | 20 | 1.0 -28 25 357 | 243 1.2 10 | 05
(27, 28, .
32)

45 29 3.57 |48.7 22 |39 |10 —45 30 357 | 41.2 22 | 33 10

75 29 357 | 78.7 22 | 68 | 10

100 - 29 357 | 102 22 | N 10 -100 30 357 | 976 22 | 9N 10
250 29 357 | 255 22 (240 | 10 —250 30 3.57 | 249 22 | 240 | 10

Note 1 — Circuits whose Fig. Nos. are shown in parentheses may be used if divider network R1 — R2 is placed on opposite side
of Error Ampilifier.

Note 2 — Use the divider network shown in Fig. 31 in place of the R1 — R2 network.
Note 3 — A supply voltage of 3 V or greater must be applied to V+,
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NG

Solid State
Division

Linear Integrated Circuits

Monolithic Silicon

CA741, CA741C, CA747, CA747C,
CA748,CA748C, CA1458, CA1558

Types

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

These monolithic silicon integrated-circuit devices provide
output short-circuit protection and latch-free operation. These
types also feature wide common-mode and differential-mode
signal ranges and have low-offset voltage nulling capability
when used with an appropriately valued potentiometer.” A
5-megohm potentiometer is used for offset nulling types.
CA748C, CA748 (See Fig. 9); a 10-kilohm potentiometer is
used for offset nulling types CA741C, CA741, CA747CE,
CA747E (See Fig. 8); and types CA1458, CA1558,
CA747CT, CA747T 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.

Operational Amplifiers

and Dual Operational Amplifiers

For Military, Industrial and Commercial Applications

. .l
1
| -
/ High-Gain Single
| ‘ |
8-LEAD if
TO5 10-LEAD ST
T05 oiLcan) | tos Applications:
H-1528 H-1787 H-13g4| ™ Comparator
® DC amplifier
® Integrator or differentiator
% Multivibrator
. ® Narrow-band or band-pass filter
i \]1 ® Summing amplifier
8-LEAD DIP Features:
;:'EAD (MINI-DIP) = Input bias current (all types): 500 nA max.
H-1517 H-1817 ® Input offset current (all types): 200 nA max.

This operational amplifier line also offers the circuit designer
the option of operation with internal or external phase com-
pensation. Types CA748C and CA748, which are externally
phase compensated (terminals 1 and 8) permit a choice of
operation for improved bandwidth and slew-rate capabilities.
Unity gain with externa, 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 possible to produce IC
operational amplifiers with low-burst (“popcorn’’) noise charac-
teristics. 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 cther operational amplifier types
that meet low-burst noise specifications.

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 TO-5
package is desired, order CA1458T.

RCA No. Offset Max. | Operating- Package Type and Suffix Letter
Type of Phase Voltage | Min. Vio T TO05 Plastic Chi Beam-
No. Ampl. | Comp. Null AoL | (mV) | Range (°C) 8L | 10L | DIL-CAN |8L|[14L P | Lead
CA1458 dual int. no 20k 6 0 to +70 T S E H
CA1558 dual int. no 50k 5 —55 to +125 T S
CA741C single | int. yes 20k 6 0 to +70 T S E H
CA741 single | int. yes 50k 5 —55t0+125 | T S L
CA747C | dual int, yes* 20k 6~ | Oto+70 T E H
CA747 dual int, yes* 50k 5 —55 to +125 T E
CA748C single | ext. yes 20k 6 0 to +70 T S E H
CA748 single | ext. yes 50k 5 —-55to +125 T S
*In the 14-lead dual-in-line plastic package only.
974 77



CA741, CA747,CA748, CA1458, CA1558 File No. 531

ELECTRICAL CHARACTERISTICS
For Equipment Design

LIMITS
Test Conditions CA741C CA741
Supply Volts: V* = 15, V-=-15 | CA747C* CA747*
ch isti Sy CA748C* CA748* Units
CA1458 CA1558
Temperature (Ta) Min. Typ. Max. | Min. Typ. Max.
25°C - 2 6 - 1 5
Input Offset Voltage Vio Rg < 10k [ 0to 70°C — — 7.5 — — — mv
—55 to +125°C - - - - 1 6
25°C - 20 200 - 20 200
s
Input Offset Current I =55 f = - = = 85 500 nA
+125°C - - - - 7 200
0 to 70°C - ~ 300 - - -
25°C - 80 500 - 80 500
. —55°C — - - - 300 1500
Input Bias C t I
put Bias Curren 1B 125°C — — — — 30 500 nA
0 to 70°C - - 800 - - -
Input Resistance Ry 03 2 - 0.3 2 - MQ
Open-Loop Ry > 2 kO 25°C 20,000 | 200,000 - }50,000 | 200,000 -
Differential AoL vL = oy oo 15,000 - - - - -
Voltage Gain 0=* 755 to +125°C - z ~ [HBooo| - -
Common-Mode Input 25°C 12 13 - - - =
VICR g v
Voltage Range -565 to +125°C - - - +12 13 ~
Common-Mode 25°C 70 90 - - - -
- dB
Rejection Ratio CMRR * | Rs <10 kO Im o oeC - _ - 70 %0 ~
Supply Voltage 25°C - 30 150 - - -
v Rg < 10 k§2 z VIV
Rejection Ratio RR s<10 ~85 10 +125°C - = - - 30 w0 |
0
RL > 10 k2 25°C _ +12 14 ~ - - -
= -56 to +125°C - - - +12 14 -
Output Voltage VOo(P-P) i N
Swing o 25°C s0 | w13 | - |- - - v
R >2k2 | 010 70°C +10 13 - - - _
-55 10 +125°C - - - +10 13
25°C - 1.7 2.8 - 1.7 28
Supply Current - —55°C — - - - 2 33 mA
+125°C _ - R 15 25
25°C - 50 85 - 50 85
Device Dissipation PD -55°C - - - - 60 100 mw
+125°C - - — - 45 75

*Values apply for each section of the dual amplifiers.
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File No. 531 CA741, CA747, CA748, CA1458, CA1558

ELECTRICAL CHARACTERISTICS
Typical Values Intended Only for Design Guidance

LIMITS
Test Conditions CA741C CA741
Supply Volts: V* = 15, V==-15 CA747C* CA747*
P o Symb CA748C* CA748* Units
CA1458 CA1558
Input Capacitance Cr 14 1.4 pF
Offset Voltage Adjust- +15 +15 mv
ment Range
Output Resistance Ro 75 75 Q
Output Short-Circuit 25 25 mA
Current
Transient Response ity Gai
Risetime t 3:\1:yzoa:v 03 03 Hs
Overshoot RL =2 kR 5.0 5.0 %
C < 100 pF
Slew Rate: SR
Closed Loop RL>2kQ 05 0.5 Vius
Open Loop* 40 40
‘A Open-loop slew rate applies only for types CA748C and CA748.
*Values apply for each section of the dual amplifiers.
MAXIMUM RATINGS, Absolute-Maximum Values at Tp = 250C
DC Supply Voltage (between V* and V— terminals):
CA741C, CA747C*, CA748C,CA1458% . . . . . . . . .. .. .. .. 36 V
CA741,CA747%,CA748, CA1558% . . . . . . .. .. .. ... ... a4 v
Differential Input Voltage - - « = « « « =« v v o e e e e +30 V
DCinput Voltage* - - - « « « « v v v e e e e e e e e 15 v
Output Short-Circuit Duration - -« - -« . . . o o oL L L e e Indefinite
Device Dissipation:
Up 10 70°C (CA741C, CATA8C) - « - -« « o o o e ee e e i e 500 mW
Up to 75°C (CA741,CA748). - - . . . . . . . . 500 mw
UP 1o 300C (CATAT) - - o o o o e e e e e e e e e e e e 800 mw
Up to 259C (CATATC) - -+ - v v o v e e e e e e e e e 800 mw
Up to 30PC (CAT558) - « - « o v v e e e e e e e e e e 680 mw
Up 10 260C (CATA58) - - -« o o e e e e e e 680 mw
For Temperatures Indicated Above . . . . . . . . .. ... ... ....... - Derate linearly 6.67 mW/°C
Voltage between Offset Null and V= (CA741C, CA741,CA747CE) . . . . . . . . . .. .. ..... 05 Vv
Ambient Temperature Range:
Operating — CA741, CA747E, CA748, CA1558  « « - = = =« =« oo oo v oo —551t0 +125 °C
CA741C, CA747C,CA748C,CA1458 - - « « - « « « « o o ot oo i 0to +70 °oC
Storage . . . .. ... L —65 to +150 °C
Lead Temperature (During Soldering):
At distance 1/16%1/32 inch (1.5910.79 mm) from case for 10 seconds max. . . . . . . .. .. . . 265°C

A Voltage values apply for each of the dual operational amplifiers.
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CA741, CA747, CA748, CA1458, CA1558

TOP VIEW

®

Ly

v-
NOTE : PIN 4 IS CONNECTED TO CASE

92C5-19426

1a. — CA741CS, CA741CT, CA741S, &

Fi

TOP VIEW
TAB

92Cs - 19427R1

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

CA741T with internal phase
compensation.
TOP VIEW
INV.
INPUT (A)
- OUTPUT(A)
B OFFSET NULL (D—| ® N¢
INV. +
weur @ ov
v- v+
NON -INV. 8
128 ror @ ®outpur
NON=INV. BUTPUT (B) v-@— ®NEET
INPUT (8)
INV.
INPUT (B) ToP VIEW
92CS-25014
92C5-19430

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

PHASE COMP ®
8 OFFSET
NULL

INV.

INPUT @

NON -INV. D
INPUT

v-@—

TOP VIEW

le. — CA741CE with internal phase

1g. — CA748CE with external phase

compensation.
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Fig. 1 — Functional disgrams.

PHASE TOP VIEW
COMPENSATION

OFFSET
NULL

NON=-INV.
INPUT

v-
NOTE : PIN 4 1S CONNECTED TO CASE
92C5~-19428

ile No. 5631

Tc. — CA748CS, CA748CT, CA748S,
and CA748T with external

phase compensation.

TOP VIEW

INV. -

INPUT (A)@ n

NON-=INV. +

INPUT (A)

S e—
v- (O)—
e ®O—
vty ©O—— }
e O— =

compensation.
1f. — CA747CE and CA747E with
internal phase compensation.
output (4) (D— —@® v+
® PHASE
COMP .
@ v+ weor @ Q@outeur (8)
v INV.
®outpuT opuT m O —® nput ()
%L v )
TOP VIEW
92C5-23999 92Cs- 25015

1h. — CA1458E with internal phase

compensation.

—@ e
—@) v+
@
(D) ne
@
() v+@
L

92CS-19429
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CA741, CA747, CA748, CA1458, CA1558

PHASE
3) COMPENSATION

@v+
v v
INVERTING o
INPUT 4 s Q
® ) o
Q Q, nr Q3
m;INVERTING
45K
Q2
ay R
Q; Q. 9
4 /i }\ 4 < 25
D.
4 :gk oUTPUT
PHASE y
COMPENSATION a L
g s
oc =3
OFFSET NULL
Qs <SRio
I, S50
Qg ) Qe
Qg Q7 Qg Qq \l
!"3 "i —I: a7
Ry R3 Rz Ra <L“I2 >Ry
13 50K (13 3K jso K % 80
@v-
ALL RESISTANCE VALUES ARE IN OHMS
92CM-19432

Fig.2—Sch ic dié

gram of op

| amplifier with external phase compensation for CA748C and CA748.

®v+
& o i 02
INVERTING
INPUT ) o5 A
® . I: o
Q 02 Q3
R7
NON-INVERTING 1 30er
INPUT =59 YW
I,AJ o Q2
9 R
Q Q 0 9
: ? 25
04 | Rg 9
78K b ouTPUT
R >
S <
39K S
Qs R0
[N S0
%8 _K Qe
% —K°? Qg Qq :!1
D qQ
oFFSET & ¥yos ——K 7
NULL,
N
fr Rag QR Rq Ri2 >Ry
1K 50 x% I3 3k 50K %o
A TANCE -®v-
LL RESISTANCE VALUES ARE IN OHMS % Sep puNCTIONAL DIAGRAM FOR TERMINAL
NUMBERS OF RESPECTIVE TYPE NUMBERS 92cM-19433

s

Fig.3—Sch jc diag of ope | amplifiers with i

amplifier of the CA747C, CA747, CA1458, and CA

| phase
1558,

for CA741C and CA741 and for each



CA741, CA747, CA748, CA1458, CA1558. File No. 531

P =250 10 + DC SUPPLY VOLTS (V*=15,V==-15)
T TEMPERATURE (Ta)e28°¢ i AMBIENT TEMPERATURE (Tp)=25°C
I 103 T
aEEE - 1T
» S Eazaaa: 3 NG i
® 0! =] 2 od L
.L z ¢ ===
2 - N
L W 10
< e %
5 N
S 95 2
w a
2 S N
5 sofH 3
2 90H11 z 10,
% N
85 | S=E
NI Y
1o RN
) s 10 15 20 | o > o* 52 19052 4
DC SUPPLY VOLTS (V+,v~) FREQUENCY (f)—Hz
92CS~I5744R!I 92CS-17620
Fig. 4 — Open-loop voltage gain vs. supply voltage for all types Fig. 5 — Open-loop voltage gain vs. frequency for all types
except CA748 and CA748C. except CA748 and CA748C.
HEHHH AMBIENT TEMPERATURE (T)=25°C H I AMBIENT TEMPERATURE (Ta1=25°C |
- . it = ] LOAD RESISTANCE (R ) 22k
§ Is! ! 9:-, 35
p £
g 2 30
« E3
o 4
’g [ 0
s g
e
2 5 2
] g
w 2
8 g
£ S < 15 v.
g
o
s b : :
1T u] T
0 5 10 15 20 ] 5 10 15 20
DC SUPPLY VOLTS (V*,v") DC SUPPLY VOLTS (V¥,v")
) 92CS-1762IRI 92€5-17622R1
Fig. 6 — Common-mode input voltage range vs. supply voltage Fig. 7 — Peak-to-peak output voltage vs. supply voltage for all
for all types. types except CA748 and CA748C.

25

W DC SUPPLY VOLTS (V* =15, V™ =15)
AMBIENT TEl (Ta)= 25°C
£ LOAD CAPACITANCE (C_)= 100 pF

OUTPUT MILLIVOLTS (Vo)
»

TIME— us
92CS-I5747R1

Fig. 8 — Output voltage vs. transient response time
for CA741C and CA741.
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File No. 531

INVERTING
INPUT

OUTPUT

% SEE FUNCTIONAL DIAGRAM
FOR TERMINAL Nos. oF O
RESPECTIVE TYPE NO. 92CS-19424Rt

Fig. 9 — Voltage-offset null circuit for

CA741C, CA741, CA747CE

and CA747E.

INVERTING
INPUT

OUTPUT

92CS-19425RI
Fig. 10 — Voltage-offset null circuit 92¢s-15746
for CA748C and CA748. Fig. 11 — Transient response test

circuit for all types.
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RG]

Solid State
Division

Linear Integrated Circuits

Monolithic Silicon

CA758E

Features:

RC oscillator

16-Lead Dual-in-Line
Plastic Package

RC Phase-Lock-Loop

Stereo Decoder
For FM Multiplex Systems

& Low distortion (THD): 0.4% (typ.)
® Excellent SCA rejection: 70 dB typ.

Hiw-audio-éhannel separation: 45 dB
Power supply range: 10 to 16 V dc

for

H-1622

[]
[]
[]
= R
[]
[]

RCA-CA758E is a monolithic silicon_integrated circuit RC
phase-lock loop stereo decoder intended for FM solid-state
stereo multiplex systems.

The CA758E is pin compatible and electrically equivalent to
industry types uA758, MC1311P, LM1800, and ULX2244.
The CA758E decodes the multiplexed stereo input signal intp
left and right channel audio output signals. The decoder also
suppresses SCA (storecast) transmissions when present in the
composite stereo signal.

quires only one ad;
Low-impedance outputs
Stereo indicator lamp drive: 150 mA typ.

The decoder uses a minimum of external components, and
requires one adjustment (oscillator frequency) for complete
alignment. In addition, the CA758E provides automatic mono-
stereo mode switching and energizes a stereo indicator lamp.
The CA758E is supplied in a 16-lead dual-in-line plastic
package and operates over an ambient temperature range of
—40 to +85°C.

H LOOP  STEREO osc.
vt Hil FILTER LAMP  RC NETWORK
76-kHz 36-kHz
L4 R T ofaatthe
1z
DETECTOR DIVIDER DIVIDER
DETECTOR ] J|
WUt (D— 1
STEREQ
38Kz
PILOT swich || e
PRESENCE e IN-PHASE
DETECTOR DRIVER DIVIDER
t | T 19-kHz
| () TEST SIGNAL
ouTPUT DLEFT
™ surrer LE
AMPLIFIER
areur @ AMPLIFIER BUFFER  [{oemouLaToR P
ouTPUT
J [ BUFFER SRIGHT
MULTIPLEX
et @
©®
GROUND LEFT | RIGHT
DE ~EMPHASIS 9z2cu-23308
Fig. 1 — Functional block diagram of the CA758E.
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File No. 760 CA758E
MAXIMUM RATINGS, Absolute-Maximum Values at T = 25°C
DC Supply Voltage . . . . . . . Ce e +18V
DC Supply Voltage (for <a 15-second period) . . . . . . +22V
DC Voltage at Term. 7 (Lamp Driver Circuit with Lamp “OFF") . +22V
Device Dissipation:
UptoTp=70°C . . . coe 730 mW
Above Tp = 70°C derate linearly . . P . 9.1 mW/°C
Ambient Temperature Range:
Operating. . . . . . . . .. . . —40 to +85°C
Storage . . . . . . . . . . . . —65 to +150°C
Lead Temperature (During soldering):
At a distance not less than 1/32” (0.79 mm)
from case for 10 smax. . . . . A +265°C
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS
(Referenced to Fig. 3 unless otherwise specified)
VF=12V,T, =25
CHARACTERISTIC Multiplex Input Signal (L=R, pilot “OFF") LIMITS UNITS
=300 mV RMS
19-kHz Pilot Level = 30 mV RMS
f (modulation) = 400 Hz or 1 kHz Min. | Typ. I Max.
Static Characteristics
Total Current Lamp “OFF"* — 26 35 mA
Maximum Available Lamp Current 75 150 — mA
DC Voltage at Term. 7 (Lamp Driver) 1 (Lamp) =50 mA - 1.3 1.8 v
DC Voltage Shift at either Term. 4
or 5 (Output) Stereo-to-Mono Operation - 30 150 mV
Dynamic Characteristics
Power Supply Ripple Rejection For a 200-Hz, 200-mV RMS Signal 35 45 - dB
Input Resistance 20 35 - k2
Output Resistance 0.9 1.3 2.0 kQ
Channel Separation (Stereo) At f = 100 Hz — 40 — dB
f =400 Hz 30 45 — dB
f=_ 10kHz - 45 — dB
Channel Balance (Monaural) — 0.3 1.5 dB
Voltage Gain At f=1kHz 0.5 0.9 14 Vv/V
Pilot Input Level:
19-kHz Input Lamp “ON"’ - 15 20 mV RMS
19-kHz Input Lamp “OFF" 2.0 7.0 - mV RMS
Hy steresis Lamp “OFF" 3.0 7.0 - dB
Capture Range (Deviation from
76-kHz Center Frequency) +2.0 *4.0 +6.0
Total Harmonic Distortion Multiplex (I;::: fiog::":; foomy AMS - 0.4 1.0 *
19-kHz Rejection 25 35 - dB
38-kHz Rejection 25 45 - dB
SCA (Storecast) Rejection Measured Composite f;’:‘s% S0 Stereo: - 70 - a8
Voltage-Controlled Oscillator (VCO) Total Resistance (Term. 15 to 8)
Tuning Resistance required to set 21.0 233 255 k2
frer = 19 kHz £10 Hz (Term. 11)
Voltage-Controlled Oscillator 0° ST, <25°C - +0.1 +2 %
Frequency Drift 25° <T, <70°C - —-0.4 +2 %
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TEC TO PHASE -LOCK
INPUT ] LOOP FILTER
MULTIPLEX AMPLIFIER
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Fig. 2 — Schematic diagram of the CA758E.
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CA758E

TO OSCILLATOR

@ TG
CIRCUIT
II 76-kHz2 OSCILLATOR I 76-TO 38-kHz DIVIDER . I
H I H
onyY a3 [ R37 R4l R46
023 03¢ Lo 3214k 3943 943
I 96k I
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< 146k
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Fig.2 — Schematic disgram of the CA758E (Contd).
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0.0025uF 0033uF
= AL 1L
o i i
e
INPUT NOTES:
LED ) ® zﬁn Tolerance on resistors is 5%
mmcnz'on and tolerance on capacitors is
AMP +20% unless otherwise specified.
ToP Cq =+100%, —20%
obThUY VIEW Cg = 1% in test circuit and
05'1%!; CA756E £5% in typical application.
Rg=%1%
Ry=%10%

Fig. 3 — Test circuit for

92CM-23509

R; and Ry = 1% in test cir-

cuit and £5% in typical
application.

of dy ic ch. is
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TYPICAL PERFORMANCE CHARACTERISTICS (Referenced to Fig. 3)

5] o .
DC SUPPLY VOLTAGE (V)= 12V DC SUPPLY VOLTAGE (Vs 12V
AMBIENT TEMPERATURE (T4 ):25°C AMBIENT TEMP (Tade25°C H
—t + | FREQUENCY (f)21kHz H
= TTAATIT .
\1 e < ’f IEENENEREREN
. AT A0y ° HHHHHH
L) A 9 ° INPUT SIGNAL
] /I 7, [} PILOT VOLTAGE =30 mV RMS
z < AT A z MULTIPLEX SIGNAL VOLTAGE
H & > ] L= [,R=0 ,PILOT OFF) = I50 mV RMS
e v KY g 5
a 4 & «
H & H
H [ £ g
: 2 3
g &/ 2
2 20 S =
i F i
° &4
3/ ,
&
_'Oh 30
S o 2 o E -
0 1 [ 10
AUDIO FREQUENCY—Hz OSCILLATOR FREE RUNNING FREQUENCY sanon—s:zcs s
92€S-23510 :
Fig. 4 — Channel sep ion vs. audio fr . Fig. 5 — Channel sep ion vs. oscil free ing error.
OC SUPPLY VOLTAGE (V3)-12 D SUPPLY VOLTAGE TV TV
2 AMBIENT TEMP (Ta)e25°C
\ LR
g 1.5] PILOT OFF
R H 2 g,...
Lo SE VIR Ve &
2 pEF AT R ! e
z TEN o o !
ES 5 MBIEN a -
o 2
g Bors
& T g
g HH
1HH "
I i,
H <
5| §o.~‘
3 e
H e
- - 1 HHHHHHHH
[) 10 20 30 40 50 o 200 400 60¢ 80c
~-mV RMS INPUT VOLTAGE (Vy)— mV RMS
PILOT LEVEL-mV sacs-23512 V! 92c5-23513
Fig. 6 — Capture range vs. pilot level. Fig. 7 — Total harmonic distortion vs. input level.
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Fig. 8 — Lamp turn-on and turn-off itivity vs. ambie » Fig. 9 — Oscill, free ing fr error vs. d
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NG

Solid State
Division

Linear Integrated Circuits

Preliminary Data

lonolithic Silicon

CA810Q

CA810QM

CA810Q

H-1825

CA810QM

|

7-Watt Audio Power Amplifier
With Thermal Shut-Down

Features

® Power output — 7 W with 4$2 load
® Supply voltage range — 4 to 20 V

® Peak output current — 2.5 A (max.)

i H1826

Modified 16-lead quad-in-line plastic
packages with wing tabs

The RCA-CA810Q and CA810QM are monolithic audio
amplifiers intended for class B operation. They are specifically
designed for mobile equipment operating from 12-V battery
supplies. They operate over a wide range of supply valtages
(4 to 20 V) with very low harmonic and crossover distortion.
The maximum repetitive peak output current is 2.5 A, and an
integral thermal limiting circuit shuts the device down in
case of output overload or excessive package temperature.

The CA810Q and CA810QM are supplied in modified 16-lead
quad-in-line plastic packages ("“Q" suffix) with integral wing-
tab heat sinks. The tabs on the CA810Q are bent down for p.c.
board insertion, and on the CA810QM they are flat and pierced
for easy attachment to an external heat sink.

The CA810Q and CA810QM are electrically and mechanically

# Very low harmonic and cross-over distortion

MAXIMUM RATINGS, Absolute Maximum Values

equivalent to types TBA810S and TBA810AS, respectively. It
should be noted that pin-numbering conventions for these
devices may differ from manufacturer to manufacturer,
however the devices are pin compatible and interchangeability
is not affected.

atTp= 25°c

SUPPLY VOLTAGE ........coiiiiiiiiiiiiiniannnnnns 20V
PEAK OUTPUT CURRENT

(non-repetitive) . ...t 35A
PEAK OUTPUT CURRENT (repetitive) .........coouuunnn. 25A
DEVICE DISSIPATION:

ALTA=T07C ..o 1w

AT =100°C L.ttt 5W
AMBIENT TEMPERATURE RANGE:

Operating . ...vveeerenennnnnnnn, —40°C to (Refer to Fig. 7 for

typical high-temperature limit)

E T —40 to +150°C
THERMAL RESISTANCE: CA810Q CA810QM

Junction to tab 12 10 ocw

J ion to i 70* 80 oc/w
*Value obtained with tabs soldered to printed-circuit board

vt (O ~  @©outeur
ne (2 NOLS
O mOL

GND G TOP VIEW O GND

BooTsTRAP () (@) v~ (sussTRATE)
compensaTion (D] —(9) weut

FEEDBACK (8, RIPPLE
REJECTION

92CS5-24131

Fig. 1 — Terminal diagram of CA810Q and CA810QM. The wing tabs on
the CA810Q are bent down, and on the CA810QM they are flat
and pierced.
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CA810Q, CA810QM Preliminary

ELECTRICAL CHARACTERISTICS, at T4 = 25°C

TEST CONDITIONS ' LIMITS
CA810Q
CHARACTERISTIC SYMBOL | Supply Voitage (V¥)=14.4 V CA810aM UNIT
: Unless Otherwise Specified min. | TYe. | max.
Supply Voltage vt . 4 - 20 \;
Input Voltage A\ - - 220 mV
Input Sensitivity ey Po=6W, R =4 Q,R1=56Q,f=1kHz - 80 - mV
Quiescent Output Voltage Vo 6.4 7.2 8 v
Quiescent Current Drain lo - 12 20 mA
Input Noise Voltage ey Rg=0, BW (-3 dB) =20 to 20,000 Hz - 2 - rv
Bias Current hig - 04 - HA
+
Output Power Po f=1kHz, Ry =4Q, THD = 10% | V" =144V | - 6 | - w
vt=6V - 1 -
Input Resistance Ry - 5 - mMQ
Total Harmonic Distortion THD Po=50 mW to 3W, Ry 4 Q, f=1kHz - 0.3 - %
Open-Loop Voltage Gain AoL R =4Q,f=1kHz - 80 - dB
Closed-Loop Voltage Gain A Ry =4%,f=1kHz, R1=56Q 34 37 40 dB
Efficiency n Po=5W,R =49Q,f=1kHz - 70 - %
@v* BOOTSTRAP
NOTE: lq J"J
Pin numbering conventions (‘ J_,\ RI2
for these devices may differ Qs
from manufacturer to manu- DI D2 Qe Q4
facturer, however the devices
are pin cqr?apa}ible and inter- R0
changeability is not affected. Sra 03
: RE Qis
®
4k
RSEP;_IF%N 0) " »—.ouwu*r
ineuT (9 4 D5 D6 D7
RS Qi2
RI Qu
o ' N
" R? Qi3
al .
comPENSATION (7) ' o /K/N _—_K
alo ais
Q3 L
@ R3 : R2 R8 :; Rl
)
1D Sussraate @,
GND

*WING TABS ARE TO BE GROUNDED.
92CM- 24132R!

Fig. 2 — Schematic diagram of CA810Q, CA810QM.




Preliminary

CA810Q, CA8100M

v+

R3
1009
oA\ .

‘J_ c6 c8
100 uF 100 uF
15V 15V
R2
TABS | CA8I0Q
100 ka cABIOQM c2
- L1000 uF
® 1500 pF 15V
1t
I (] "
cl tcs —c7 Lca
500 uF 100 uF T 5600pF “T O.1uF
6V 15V
Ri R4 92¢5-25042
560 n
. ‘L‘ 92C5-25041 Fig. 4 — Bottom view of printed-circuit boards
Fig. 3 — Test and circuit application for the CA810Q and CA810QM. shown in Figs. 5 and 6.
92CS-24920 . 92CS-24919
L - L . Circuit arrangement for use with chassis having a thermal
Circuit heat is dissipated by a combination of free air resistance of < 5OC/W. Vertical bracket should make
and printed-circuit board foil. :

good thermal contact to chassis.

Fig. § — Component view of printed-circuit board for CA810Q. Fig. 6 — Component view of printed-circuit board for CA8100M.
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CA810Q, CA8100M

Preliminary

The thermal-limiting network incorporated in the CA810 Series  temperatures and/or excessive dissipation, e.g., as encountered

circuits provides protection against d due to in ined overloads. As indicated in Fig. 7, the thermal-
semiconductor temperatures that may result from high ambient  limiting feature automatically reduces the supply current (and
output power) at the higher temperatures.
H
1 Po.
<
!
h
ES B
' L
2 | 2
@ T 0.8 g
w o
5 ' N
I >
3 o
2
[z
1 2
I
T 1
T I
T
0 50 100 150 200
CASE TEMPERATURE (T¢)—°C
92CS-25043

92

Fig. 7 — Typical output power and drain current vs. case temperature.



File No. 761

NG

Solid State
Division

Linear Integrated Circuits

Monolithic Silicon

CA1310E

Features:

= Excell

SCA (:

RC Phase-Lock-Loop
Stereo Decoder
For FM Multiplex Systems

= Low distortion (THD): 0.3% typ.

RC oscillator

14-Lead Dual-in-Line

Plastic Package H-1517

RCA-CA1310E is a monolithic silicon integrated circuit RC
phase-lock-loop stereo decoder intended for FM solid-state
stereo multiplex systems.

The CA1310E is a direct replacement for industry types
MC1310P, LM1310, and SN76115N.

This decoder uses a of external components. In

addition the stereo decoder requires only one adjustment
(oscillator frequency) for complete alignment.

The CA1310E is supplied in a 14-lead dual-in-line plastic
package and operates over an ambient temperature range of
—40 to +85°C.

19 kHz

Requires only one ad|

) rejection: 75 dB typ.

High audio channel separation: 40 dB

for

[ ]
L}
® QOperates from a wide range of power supplies: 8to 14V dc
-
-

Drives a stereo indicator lamp up to 75 mA —
surge current limiting

MAXIMUM RATINGS, Absolute-Maximum Values

at TA =250C

DC Supply Voltage . ...........ccccuven.. 14V
Current (Lamp) at Term.6 ............... 75 mA
Device Dissipation:

UptoTp=26°C .........oevnnnnt 625 mW

Above Tp = 25°C derate linearly ........ 5 mW/°C
Ambient Temperature Range:

Operating —40 to +85°C

Storage —65 to +150°C
Lead Temperature (During soldering):
At distance not less than 1/32"" (0.79 mm)

fromcase for 10smax. ............... +265°C

PHASE -LOCK
DETECTOR

LOW-PASS | AMPDCIFIER I 76-kHz fBY 2
L
FILTER OSCILLATOR (38 KkHz)

INPUT SIGNAL

s

19 kHz

PILOT~ LOW-PASS SCHMITT
PRESENCE
‘[netec'ron H o€ ApLe TRIGGER

38 kHz

DIVIDE DIVIDE

fBY 2
(19 kHz)
DIVIDE
t By 2
(19 kHz)

STEREO

INDICATOR v+

LAMP

38-kHz
s.’al\;lEl';Eg DECODER &|L8& R CHANNEL
(PILOT MATRIX

TONE DET.)

. Fig. 1 — Functional block diagram system using the CA1310E.

92Cs-23500

374
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File No. 761

DETECTOR
AMPLIFIER

TOOPHASE LOCK

P FILTER

v+ INPUT To OSCILLAYOﬂ
2 U @ Q @ Grcorr
|" ;:g:;ALsm'oa I INPUT AMPLIFIER | PNASE~LOCK
| | I
) | ey Q22 Q23
S R2o
; 318 k l
_K Q8 9
R27 R28
] | T | % |
al p RIS !
a7
I o | c3 700 o I I
RI5< r Q2! I
l 50k RIS N | t o
‘ 76k Rl R26 1 -
I LI ok 23k V27 _]
| @20 | I‘j Q28
R4 RIO RIT Q24
Ko 74k 318k l 352 R25
X
| Vae l |
]! D2 Qis th_‘
l RS RIGS I
39k 6503 i 1 - n2e
5 A £
| R2 3| I o Q26
vay : Re2 | Re3 l
R29
| 03 | [ 19k 23K 655 S ——
| T 1 6
& i =
| s E——— I -
l 9
RIGHT Y ) 4
CHANNEL 063
OUTPUT
5 I
I p———= 1
@‘I* ree Y 03
cH AIﬁSEL Q46 Q49 15K
OUTRUT, Qa7 asi J
R67 x
AAA- L
293 A= M
R68
Rr62 Re4 943
o
15k 19k Lres
l S35k
N
o
3
ODER PILOT-PRESENCE
L__ _DECODER AND MATRIX — | vETECTOR I I —
O ~swren—~®
FILTER

RESISTANCE VALUES ARE IN ONMS

Fig. 2 — Schematic diagram of the CA1310E.
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A -

76-kHz OSCILLATOR

I

o7 Q33

R32

w

800

/33
a44

R46

Q3!

Tr X o

voz

6) LAMP
DRIVER

38-T0 19-kHz DIVIDER
FOR PILOT-TONE DRIVE

‘— STEREO SWITCH CONTROL LINE

38-TO I19-kHz DIVIDER
FOR PHASE -LOCKED LOOP

Fig. 2 — Schematic diagram of the CA1310E (Cont‘d).

CA1310E
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CA1310E File No. 761
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS (Referenced to Fig. 3)
vt=12v Tp =25°C
Composite Multiplex Input Signal = '
CHARACTERISTIC LIMIT
560 mV RMS (2.8 V p-p) s UNITS
Only L or R Channel modulated; and
with 100-mV RMS (10%) Pilot Level Min.| Typ. |Max.
Static Characteristics
DC Supply Voltage For 8-V operation, reduce load to 2.7 k2 8 - 14 A"
Total Current Lamp “OFF"” -] 183 |- mA
Dynamic Characteristics
Input Impedance 20 50 | — kS
Channel Separation (Stereo) 50 Hz — 15 kHz 30 40 | - dB
Audio Output Voltage (For any _ lass | = |mv rms
one channel)
Channel Balance Pilot Tone “OFF" - - 15| a8
(Monaural)
Capture Range (Permissible tuning
. N — |35 ] - %
error of internal oscillator)
Total Harmonic Distortion - {03 | -
Ultrasonic Frequency Rejection:
19 kHz — 1344} - dB
38 kHz — 14 |- dB
SCA (Storecast) Rejection f = 67 kHz, 9-kHz beat note measured -] 75 | = dB
with 1-kHz modulation “OFF""
Stereo Switch Level:
19-kHz Input Level (For lamp on) =1 — | 20 {mV RMS
19-kHz Input Level (For lamp off) 5 — | — |mVRMS
Maximum Composite (Stereo) Input 0.5% THD 28| - | - Vpp
Maximum Monaural input 1% THD 28| - | - Vp-p
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% % s

v+ LEFT RIGHT
CHANNEL CHANNEL
(B OUTPUT ouwur

,T:N_

CAI3I0E
BOTTOM VIEW
0scC. LOOP SWITCH
TUNING| FILTER INPUT FILTER
CKT.
(9 (2
R4
16 k R3 °°5
1000 &
c7 b 19-kHz
RS 470 pF — oUTPUT
5k c6
)
= - 1L
1\
cs
6.25

RESISTANCE VALUES ARE IN OHMS.
CAPACITANCE VALUES ARE IN MICROFARADS.
92Cs-~23501

NOTES

A buffered 3-volt positive-going square wave is available at Term. 10.
The alignment of the free-running oscillator frequency may be checked
at this point with a frequency counter.

C1:

C4:

C5:

R1,

R3,

R4,

A lower value input coupling capacitor may be used in place of
the 2-uF value if reduced separation at low frequencies is acceptable.

The time constant for the stereo switch level detector circuit is
calculated by C4 x 53,000 ohms *+30% with a maximum dc
voltage drop across C4 of 0.25 volt (Term. 8 positive) and a
pilot level voltage of 100 mV RMS. Signal voltage across C4
is negligible.

The recommended 0.05-uF capacitor provides a 1.75° phase
lead at 19 kHz.

R2: Load resistance values are related to supply voltage as follows:
Minimum Supply Voltage 8 10 12 V
Maximum Load Resistance 2.7 4.3 6.2 kQ

C6, C8: C8 may be omitted, R3 = 100 ohms and C6 = 0.25 uF,
if relaxed circuit performance is acceptable.

R5, C7: If a capture range greater than 3% typ. is required,
reduce value of C7 and increase values of R4, R5 pro-
portionally. However, beat-note distortion is increased
at high signal levels because of oscillator-phase jitter.

R4, C7 = +1% in test circuit and +5% in typical application.

Fig. 3 — Test circuit for mea. t of dy ic ch

CA1310E
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Linear Integrated Circuits

Monolithic Silicon

CA1352E

Features

negative-going sync.

14-Lead Dual-In-Line
Plastic Package

H-1517

The RCA-CA1352E is a monolithic integrated circuit designed for
use as an if amplifier in monochrome or color TV receivers. It
features a high-gain gated AGC system with a 68-dB range
(typ.). A delayed forward AGC output is adjustable by means
of a potentiometer. Either positive- or negative-going sync may
be used for this system.

TV Video Amplifier

With AGC and Keyer Circuit

# High 45-MHz gain — 53 dB (typ.)
® High-gain gated AGC system — with either positive- or

® Adjustable rf AGC delay to tuner
u AGC gain reduction — 68 dB (typ.)

The CA1352E is supplied in the 14-lead dual-in-line plastic
package, and is directly interchangeable with the industry type
1352 in similar packages.

TYPICAL STATIC CHARACTERISTICS
atTo=25C, vt =12V

MAXIMUM RATINGS, Absolute-Maximum Values Total Current (I3 +1g + l") . 27T mA
AtTp=25 Output Stage Current (15 + Ig) 5.7mA
SUPPLY VOLTAGE: TYPICAL DYNAMIC CHARACTERISTICS
Between termfnals dand 11 ...t 18V atTy= 25°C, vt =12V
Between terminals 7or8and4 ...................... 18V
INPUT VOLTAGE (terminal Tor2) ................... 10Vpp AGC Range 68dB
AGC INPUT VOLTAGE (terminal 60r 10) .............. 6V  Power Gain 53 dB
DEVICE DlSSIPA;I'ION: Minimum rf AGC Range (term.12) ..................... 0.2V
Upto Ty =565 C ............................... 750 MW Maximum rf AGC Range (term. 12) ..................... A"
Above Tp = 55°C derate linearlyat ................ 7.9 mw/°c
AMBIENT TEMPERATURE RANGE:
Operating 40 to +85°C
StOrage ............. —65 to +150°C
LEAD TEMPERATURE (During Soldering): AGE IF AGC
At distance 1/16 £1/32 in. (1.59 £0.79 mm) eacon . FILTER
from case for 10seconds max. .................... +265°C _r'"—@ ;“l(‘—Q
T
@ > IF
IF OUTPUT
IN:L?'I(’:S* A 1
10—
* * * O {
SYNC VOLTAGE AT | VOLTAGE AT VALUE OF RF AGC
POLARITY TERMINAL 6 | TERMINAL 10 RI-Q AMP &
DELAY
55V KENERSRI*  |camsee I -
NEGATIVE | l 170 4V o v"
—a2v | Nom=2v
—ov -8V JFLYBACK
PULSE JWINDING
—45 = = =
POSITIVE ‘Ngﬂ.i‘é 45 39k ==
X s
Fig. 1 — CA1352E block di d typical AGC - T g seesmeane
ig. 1 — lock diagram and typical test set-up. RF-AoC DECAT  Thpur
674
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File No. 686

MBI Linear Integrated Circuits

Monolithic Silicon

CA1398E

Solid State
Division

Features

Television Chroma Processor

® Minimum number of external components required
= |njection-lock oscillator with internal feedback

® DC chroma gain | and hue co
8 Low-i 3 i | vol regul

P g £

14-Lead Dual-In-Line

Plastic Package H-1517

RCA-CA1398E is a monolithic silicon integrated-circuit chroma

Ratings,

processor containing chroma-amplifier and gain-control, color-  Peak Horizontal-Pulse Input Current
killer, color subcarrier oscillator, hue control, and ACC circuitry.  Supply Current (Terminal 14)

Maxis Values at T4 =25°C

It has been designed for interchangeability with other #1398~ Ambient Temperature Range:

type chroma-processor devices. It functions compatibly with

Operating .. .....coiiiniiiiinieiniaaaan
SIOrage ... ..ttt e

the RCA-CA3125E Chroma Demodulator as well as other com-  Lead Temperature (During Soldering):

mercially available chroma demodulators in color-TV receivers. At distance 1/16"
Fig. 2 shows a functional block diagram of a 2-package TV from case for 10's max.

chroma system incorporating the CA1398E and CA3125E. The
CA1398E is supplied in a 14-lead dual-in-line plastic package.

4
3v

CHROMA woriz. ¥
INPUT

+1/32" (1.569 £0.79 mm)

p Oy
CHROMA PULSE VREG
é 1 W
BYPASS @ [©) "
I_ ' chgn A

’ s
[ BURST CoNTROL
—O% GATING
f aFILLIN
=
=
= il 3 ouTPyuT
LIMITER 4
3.58- MHz B HUE o
0SCILLATOR CONTROL
Acc REG 2=
; vt
CIRCUIT CAIBSEE A
BIAS
I | CIRUITS
v
= VRee
@ ® D DGND
ACC L
FILTER T XTAL &5 osc. =
= 3.579545 FEEDBACK
1 MHz VREG.
% = T TS we
L SAacc FILTER
& ACC/KILLER = = = CONTROL
CONTROL
92CM-22%67
VREG

Fig. 1 — Functional block diagram of the CA1398E.

—401t0 +85:C
~65 t0 +150°C

11-73



CA1398E . File No. 686

ELECTRICAL CHARACTERISTICS at Tp = 25°C and Referenced to Test Circuit (Fig. 4)

TERMINAL TEST CONDITIONS LIMITS
MEASURED | SWITCH CONTROL SETTING '
CHARACTERISTIC AND POSITION|CHROMA| HUE |KILLER |VgyRrsT | VCHROMA | MIN.|TYP.|MAX.| UNITS
- SYMBOL (1) mVpp |mVpp
Static Characteristics
Regulated Supply Voltage Via 2 max. |max.| max. 0 0 8.9 |95 [115 \i
Chroma Output Bias Vi4to Vo 2 max. |max.| max. 6 0 1.2 |24 [36 \
Regulator Impedance See Note 1 2 max. | max. max. D] ] - |12 |25 Q
Dynamic Characteristics (Refer to Test Set-Up Procedure for Oscillator)
Max. Chroma Gain Vo 1 max. max. |See Note 2 6 5 310 |425 | — mV p-p
Min. Chroma Gain Vo 1 min. max. 6 5 - - 7 mV p-p
ACC Action V2 (dB up 1 max. | max. 50 50 217 |n d8
from gain test) .
Killer Function: T |
Kill Vo 2 max. max. 0 5 - - 7 mV p-p
Unkill Vo 1 max. max. “15 5 100 | — — | mVpp
Oscillator Lock-Up: .
Voltage Vi3 1 max. [max. i 6 0 250 (340 (390 mV p-p
Referenced
Phase 10 burst 913 1 max. max. 6 0 —-20] 0 {|+20 degrees
Hue Control Range:
Voltage Vi3 1 max. | min, 6 0 250 [340 {390 mV p-p
Referenced . . '
Phase to burst 913 1 max. | min. 6 0 95 |110 1,40 degrees

Note 1 — Measure V4 at | SUPPLY = 38 mA and 18 mA. Calculate the regulator impedance:
Zpog, = [V14 (at 38 mA)-V, 4 (at 18 mA)] /0.02

Note 2 — Increase the killer i i from minii until the circuit unkills. This condition is evidenced by a shift in bias voltage at Term. 2
Maintain this potentiometer setting for all the dynamic tests.

HORIZ. MINANCE BRIGHTNESS  BLANKING
@ @KEY PuLsE @gxmomn ALY v+ CONTROL INPUT
Y ® ® ®
CHROMA CHROMA 3
INPUT OUTPUT .
©— & ™ ]
AMPL. AMPL. @
8 ouTPUT
’_'I—_}‘_‘ L D DEMOD. N
KILLER CHROMA! —*1
358-MHz LIMITER INPUT
OSCILLATOR & HUE pES
CONTROL O eur
ol - "
ACC REGULA- AMPL. AMPL. —®
lcmcun" o e i ouTPUT
CAI398E CIRCUITS
( ) d
> © @ O o e o ¢ N .
AMPL.
L ouTPUT
CA3I25E
®

92cL - 22548

Fig. 2 — TV chroma system fi ional block diag
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File No. 686 CA1398E
f__'_?"l ?—_____—‘_—’—?__1 T 77
bew | | ||CHROMA OUTPUT & raiS | 11 [VOLTAGE
| | GAIN conTRoL S | |1 |REGULATOR
o7y R9 700 | 1l 8 BIAS
I | :
I |
| | |
| | ! qas R4
) | 500
BURST GATING & | | | )
Re FILL-IN | |
500 | OSCILLATOR OUTPUT
| || alvwecontRoL_ _ |}
| — -
|
Nl

|
|
|
|
[
|
1
|
|
|
|
|
[
!
|
RS54 |
[
[
|
|
I
|
l
|
|
I
|

RESISTANCE VALUES ARE IN OHMS

|
|
|
|
300 ! Qa3 |
& | |
|
J HEZAIN l 28
02 .
b I s |1 wou
| Re | 9 | Y RSS
1 | 350 Q13 0¥ [F13
H T ! }
ous[ | omow mecrier | | wuen | osowwmon_ | [ s [ fL J
G 0] )

s2cL-22523

Fig. 3 — Schematic diagram of the CA1398E.

TEST SET-UP PROCEDURE FOR OSCILLATOR

Remove the horizontal keying and chroma inputs and adjust
Cyx to obtain a free-running oscillator frequency of 3.579545

vti2ov

CHROMA GAIN
CONTROL 300
MIN. 5k MAX.

MHz 10 Hz. Under the same Test Conditions described in the
Electrical Characteristics Chart for Oscillator Lock-Up, vary L1
(approx. 20 uH) and/or C1 (approx. 1000 pF) to obtain the
initial conditions for amplitude and phase oscillator lock-up.

AAA
VvV

A
w 14 Toos HORIZ.
I KEY.
“u INPUT
(204H) 3000 pF
5 pF lOosciLLATOR
ST e OUTPUT
Shnous = ! "IRFT 16k IOS(IJpF CHROMA
2 13 MAX. INPUT
25k 4.
3 12 ~<—| HUE 3.58 MHz T
nowe = S 2Tk | 100pF MINg_ [CONTROL BURST FAEQ. v,,‘,,,s,\"°°"’lz
Neor 4 "l 5 470 =
1k = o)
U s 10 i
0.0l 0.01 92CM- 22568
cuRoma o_l : : — 1 e 4 RESISTANCE VALUES ARE IN OHMS
= UNLESS INDICATED OTHERWISE
L xm. AMAX. CAPACITANCE VALUES ARE IN
3 3 MICROFARADS
ACC/KILLER
CONTROL

Fig. 4 — Typical static and dynamic characteristics test circuit for the CA1398E.
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NG

Solid State
Division

Linear Integrated Circuits

Monolithic Silicon

CA1541D

Features

® Two

Dual-Input Memory Sense Amplifier

= Complete dual input core memory sense amplifier

Q.

Naminal thrachnid

i logic outp
—Linear output (positive output for either polarity input)

14-Lead Dual-in-Line
Ceramic Package - H1853 B
2 ind "

[
®  Adjustable threshold: 10 to 35 mV»
[]
[]

Fast overload recovery time:

tage: 17 mV

Low threshold uncertainty range: £3 mV

—Differential-Mode: 15 ns typ.
~Common-Mode: 30 ns typ.

| gate and strobe terminals compatible with

saturated logic levels

® Suitable for core

ies having cycle times > 0.4 us

& Input offset voltage: 6 mV max.

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.

“A" AMPLIFIER

The CA1541D features an external switching threshold
adjustment, plus its gate and strobe inputs are compatible
with saturated logic levels. The sense amplifier is suitable for
operation with core memories having cycle times equal to or
greater than 0.4 us and is unilaterally interchangeable with
industry types 1541L and 1441, ’

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

*Formerly Developmental Type T.A45820.

LOGIC
IFFERENTIAL LINEAR,
INPUT OUTPUT' 14) GATE L
CA15410
"A" INPUT
| _|ampLiFiER
I oyreut
¢ "INPUT®-
\
caTe TANDBY, 2M "251-0 R Loeic
UNIT STAGE ICIRCUI GATE
ouT!
g ampripier O] e
DIFFERENTIAL: 8" INPUT
INPUT AMPLIFIER
o
O—
“8" INPUT THRESHOLD(13) STROBE
GATE ADJUST ® INPUT

92¢5-19390

Fig. 1 — Functional block diagram of the CA1541D.
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MAXIMUM RATINGS, Absolute Maximum Values, at Ty = 25°C
Except for Differential Input Voltage, all voltages are measured with respect to ground (Term. 8).

DC Supply Voltage:

vt (Term.2) ...... e e e e
Vo(Term. 7) i e e e e e e e e e e e
Differential Input Voltage . .. .. .. .. it ittt neennennn
Common-Mode Input Voltage . .................. e e e e

“A" or ’B’’-Gate Input Voltage* . ....... e e

Strobe Terminal Voltage . .. .. .. ...ttt it enennnnnnnnn
Output Terminal Load Current . .. ...... e e e e e e

Device Dissipation:

Upto TA =750C ..o ittt it i iiee e

Above TA =750C . . i i ittt e e e
Ambient Temperature Range:

Operating . . . it e e e e e e e

£ 0o - T T2

Lead Temperature (during soldering):
At distance not less than 1/32 inch (0.79 mm) from

case for 10SeconNds MaX. . ....vvvreennnneenennneennnneennn

+10
-10
t5
+5

v
\")
\

\")

CA1541D

V- to V*
V- to +6V
+25 mA

750 mW

Derate Linearly 8 mW/OC

—55 to +125 °C
—65 to +150 °C

+265°C

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

ol

LINEAR LOGIC GATE
Sureur O @ RS

R; R
. R2| >R22 23 é 33
34k 25k < I.?J 4Tk 3175k
Q7 Q18 R
’y. SR3e
[ R3 LLP: Sek
1K 1K
Fors R2a S
o EAE@ d14 e ’_tfm Logic
OIFFERENTI ) Q20
GATE
INPUT @ Q15 16 A 45) ] 621 OUTPUT
*g* ampLiF1Er©— Ras Reg o4
DIFFERENTIAL a3 Do
INPUT 516 @2 (1) o?. Yos Q22
SR20 R3s
R4S <QRs  RgS  QRio p: ¥Yos
403 340 403 S40 1.5k !t o Sk
o7 3
A" INPUT @D RIS
Re. 2 R2g_|
GATE 2483 |02A29OKS Reol
"8" INPUT .—K—i L t GND.
GATE SR? Ri2 +—®
] > SRaz R30¢ <R32
7k s N >775 1178k S25k s 7%“
Ho  Ho ] e
187
R SR R R RESISTANCE VALUES ARE
SRe 3Ri3 15 SRie
Sadan 3344k Sa6k 80 IN OHMS
2 SUBSTRATE_CONNECTED TO
(% TERMINAL 7(V°)
- THRESHOLD
v GD ADJUST 92CL-19391

Fig. 2 — Schematic diagram of the CA1541D.
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ELECTRICAL CHARACTERISTICS
TEST CONDITIONS
VvVt =5V, V- =-5V "
VIH ADJ. = Ta = 25°C
CHARACTERISTICS SYMBOLS —6V £ 1%, (unless LIMITS UNITS
(Term. 13) indicated
Cexy= 001uF Jotherwise) [ piy, [rve. [wmax.
Static (DC) Characteristics
Power Dissipation Pp - 140 180 mw
Input Offset Current ho - 1 2 nA
[} i t:
nput Bias Curren _ 5 25
Ta = 25°C is HA
Vg = Vg
Ta = —55°C - - 50
Output Voltage: V3= V4
High VoH | 'om =200 A 0 3 - - \
Low— ., Via=5V, - - 350
Ta = 259C mv
VoL - - - '
FATT355C 19 =10mA 400
Strobe Load Current Is Vi2=0 - - 15 mA
Strobe Reverse Current: _ _ 2
Ta = 25°C 1sg | viz=sv HA
TA-1255C - - 2
Input Gate Load Current e} Vip=V11=0 - - 25 mA
Input Gate Reverse Current: - - 2
Ta = 25°C IGR | Vi0=V11 =5V HA
Ta=1255C - - %
Switching Characteristics
Input Threshold Voitage: 14 17 20
Ta = 25°C VTH mv
TA - —55101250C 12 7 22
input Offset Voltage VIO - 1 6 mVv
input Gate Voltage: v, 1.6
H = = - B -
High GH | v3=vg=25mv, v
Low VgL | Va=Ve=0 - 0.7 -
Common-Mode Range: - +15 —
Input Gate High Vem - v
Input Gate Low : - 118 -
Differential-Mode Range: VDH _ +600 _ mv
Input Gate High
- *15 - \
Input Gate Low VDL
Propagation Delay:
Input to Ampiifier Output Ha V3 =25mV (pulsed), - 10 15
Input to Output Ho Vig=2Vv - 20 30
= = = = ns
Strobe to Output g0 | V3=Va=V5-Ve=0. - 15 20
V12 = 2V (pulsed)
Gate Input to Amplifier OQutput 1GA V11 =2V (pulsed) - 10 15
Gare Input to Amplifier Input 1GI V3=25mVv - 30 35
Common-Mode Recovery Time: _ 15 30
input Gate High tCMR Vg=Vg=15V ns
Input Gate Low - 15 30
Differential-Mode
Recovery Time: - 30 -
Input Gate High DR V3 =Vg =400 mV 5 ns
Input Gate Low




File No. 536

CA1541D

¥
20 mv/
% "'/‘ \ INPUT SIGNAL
CHANNEL
GATE
INPUT
AMPLIFIER
OUTPUT
2v/ow. \ STROBE INPUT
SENSE
/] ANPLIFIER
OUTPUT AT
\ B PATe
U
TIME-50ns/DIV,
92Cs-19392
Fig. 3 — Typical operational wave forms.
N vtssy
A CHANNEL vizsv

T10*I3-I4:15-I¢

92C5-19393

92Cs-19394

Fig. 4 — Input bias (1;g) and input-offset current (/) Fig. 5 — Test circuit for measurement of low (Vg ) and
test circuit. high (V) output voltage levels.
—] tr=10 ns.
vtisy
VIH - —90% ?
K v i B
ov—m=" 0% — THRESHOLO TO SCOPE
200ns —] WAVEFORMS
oureur - +Y | goia
ATP¥L§5 9 __\/ 40-dB g ;‘l'
ERM.9 535y e { 198 5
ATTEN- |
N UATOR Sﬁﬁm
1r=10 ns b TO SCOPE
2.5v—i
W e [
— A PROPAGATION
3!’;::’-\‘5!5.‘ 50% | WAVEFORMS
AT TERM. | — o e
e NOTE | :VTHe 5o S
ouTPUT 15V NOTE2: S2 N “a*  V¥eSV
AT TERM. S WHEN S| IN "o" =
S2 IN"b"

WHEN S2 IN “b"

92CM-19395

Fig. 6 — Threshold propagation delay, gate and input-offset test circuit with
associated pulse wave-forms.
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DC SUPPLY VOLTAGE (VHV-)=& 5V DC SUPPLY VOLTAGE (V+,V-1s%5V
2 1g|THRESHOLD ADJUST VOLTAGE vy lADYY} =5 V 2 AMBIENT TEMPERATURE (Tp)=25°C
i § 25
z £
z z
w ° w 20|
o
¢ 2 pd
5 3
3 g
>
g v = g s ]
2 S P
« w
w «© V
£ E /1
=T - .
5 5 d
& a
H z
15 5
-50 -25 25 50 75 100 I25 - =35 -4 -45 -5 -55 -6 -65 -7
AMBIENT TEMPERATURE (Ta)—*°C THRESHOLD ADJUST VOLTAGE [VTH (ADJ.)] —V
92C€S$-19396 92CS-19397

Fig. 7a — Input Vry vs. T4.

THRESHOLD ADJUST VOLTAGE [VTH (ADW)]==5V|
H AMBIENT TEMPERATURE (Ta)=25°C
I~ I
F3 Posiri
= 1V
s, T s, |
LTs

w (v,
g, [Ldsy

8
)
53 ————
a 7
) —
2 15V
T e
&
s ——— .

]

5 D B e X1,
a 149
z

13

—-35 -5 -5.5

NEGATIVE DC SUPPLY VOLTS (V7) .
. 92CS-19398
Fig. 7c — Input Vyy vs V.
Vem 1r AND 14225 ns

FVR— Yox

OUTPUT (FOR INPUT

LESS "THAN COMMON-
MODE INPUT RANGE ) A 100mv

[¢——200ns ——={ tcup L

ouwur (FOR INPUT
REATER THAN COM|
MODE INPUT RANGE)
2100mV

)
&

7b — Input Vg vs. Vy (ADJ.)

THRESHOLD ADJUST VOLTAGE [VTH(ADJ.)] = -5 V

30}DC SUPPLY VOLTAGE (VHV=)1= £ 5V
AMBIENT TEMPERATURE (Ta)=25°C

25

o\

INPUT THRESHOLD VOLTAGE (VTH)—mV

10
o 50 100 150 200 250 300
INPUT PULSE WIDTH (tp)~—ns
92Cs5-19399
Fig. 7d — Input Vg vs. input pulse width.
Ovtasv ""r‘é"s‘c’%ﬂé’ T

eIN=Vem

vtasv

92CM-19400

Fig. 8 — Common-mode input range test circuit with
associated pulse wave forms.
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vtasy
+400 mV AMPLIFIER
OVERLOAD teortgm25ns 0 QUTPUT
GEN. 001 TO SCOPE
o o* 3 KF
STROBE
h: Cl
VI 40-48 a7 3510 JU)GEN.
./ \ INPUT GEN. 500 - 1 o—l < o vs2v
10% ATTEN- [ ! = +@ = =
1 s
155 10 10ns — }-— | o 3 SIg | carsaip e
! = OUTPUT
{ \+2v sTRoBE ! S TO SCOPE
0% GEN. ! gsm o
—=1 10R |-— = : = € D @
' = ya-
! sia vTi-sv
1
| = k0 = Sk
OVERLOAD
GEN.
£400 mv vHasy
92CM~19401

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

DC SUPPLY VOLTAGE (VF,v71=x5V
THRESHOLD ADJUST VOLTAGE [VTH (ADJ)]==5 v
|AMBIENT TEMPERATURE (Ta)225°C
>
1
o
5 a
S 2V STROBE
et INPUT tr *10ns.
g N LSV
z 0 loutpPuT
) = TO
o SCOPE
>
- o2
2 a9V
S
g OUTPUT
1 PULSE
L tso
9 =
-40 -30 -20 -0 0 10 20 30 40 T sacs-i9403
INPUT VOLTAGE (ejy)—mV . L L
92¢5-19402 Fig. 11 — Strobe to output test circuit with associated
Fig. 10 — Input-output transfer characteristics. pulse wave-forms.
vasy O SCOPE
2v 001 2v
1¢*10ns = uF
D O O @
GATE 50%
INPUT 0% 3
(TEI?M. 10 Sia
OR I1) ——200ns 3 =
508
i CAI541D S
fes10ns ATTEN- =
2sm_ | vareR [, 5T 5 GATE
AMPLIFIER s0% be OUTPUT
INPUT ot 510 TO SCOPE
prp— 25V, 1
(r:nu.s,4.5_4 PUL: ©
oR 6) tol 510 ©WMWE O
= S
S2 250
p:
AMPLIFIER GATE T0
OUTPUT PULSE SCOPE S50 Va5V
GEN. n
(TERM. 1)
NOTE: Sz IN “a" POSITION WHEN S IN EITHER "0" POSITION =
Sz IN “b" POSITION WHEN S; IN EITHER “b" POSITION J—

Fig. 12— Gate input to amplifier input (tg ) test circuit
with associated pulse wave forms.
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AMPLIFIER
OQUTPUT
TO SCOPE

2V

N
(TERM. 10
ORIl

€out
(TERM.14)

92CS-19405

Fig. 13 — Gate input to amplifier output (tg ) with
associated pulse wave forms.
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RGN

Linear Integrated Circuits

Solid State Monolithic Silicon
Division CA2111AE
CA2111AQ
FM IF Amplifier-Limiter and
Quadrature Detector
14-Lead For FM IF and TV Sound IF Applications
dual-in-line
H-1517 s:f,:;cge Features:

= Direct replacement for ULN2111A and MC1357

Itage (knee) (400 uV typ. at 10.7 MHz;

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

range

perr_nits simplified single-coil tuning

= Good ivity: Input li

v 250 pV typ. at 4.5 MHz and 5.5 MHz)

: 14-Lead [ ]

quad-in-line -
) plastic
H-1596 package ®  Low harmonic distortion

= Quad 4
-

Extremely low AFC voltage drift over full operating-temperature

®  Minimum number of external parts required

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

The amplifier-limiter features the excellent limiting character-

istics of 3 cascaded differential amplifiers.

AACALE- 18

3pF »

vhizy .003 uF

®© 0o e

)

EMITTER

rorLowen[ O~

QUADRATURE
DETECTOR

Fig. 1—Block diagram of CA2111A and

92€5-20769

The quadrature detector requires only one coil in the asso-

- ciated outboard circuit and therefore, tuning is a simple

procedure.

A unique feature of the CA2111A is its exceptionally low
AFC voltage drift over the full operating-temperature range.

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

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

DC Supply Voltage
[between terminals 13 (V*) and 7 (V)] 16 v
ngioe Dissipation:
Upto T4 =60°C
Above T = 60°C
Ambient Temperature Range:

600 mw
derate linearly 6.7 mW/°C

Operating ................ —55 to +125 °c
Storage  ................ . —65 to +150 °c
Lead Temperature (Durfng Soldering):
At distance 1/16 + 1/32 in.
{1.59 £ 0.79 mm)
from case for10s max. ....... +265 °c

11-73
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ELECTRICAL CHARACTERISTICS at Tp = 25°C

LIMITS
CHARACTERISTIC SYMBOL TEST CONDITIONS UNITS
MIN. | TYP. | MAX.

DC Voltage: vt=12v - 5.4 -

At Terminal 1 V4 = 8V - 3.7 -

At Terminals 4, 5, 6, 10 V4. 5,6,10 vt= 8v - 135 | — v

At Terminals 2, 12 V2, 12 - 35 -
DC Current (into Terminal 13)

Atv*t= 8v - 14 - mA

AtVvt=12v 113 - 16 -
Amplifier Input Resistance Ry - 7 - kS
Amplifier Input Capacitance Cq - 1 - pF
Detector Input Resistance R12 = 70 - kQ
Detector Input Capacitance Ci2 fo =10.7 MHz - 2.7 — pF
Amplifier Output Resistance R10 - 60 = Q
Detector Output Resistance Ry - 200 - Q
De-Emphasis Resistance Rya - 8.8 - kS

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta= 25°C
FM Modulation Frequency = 400 Hz, Source Resistance = 5002

TEST CONDITIONS TEST CIR-
CUIT OR
fo = 10.7 MHz fo =4.5 MHz fo=5.5 MHz CHARAC-
CHARACTERISTIC | SYMBOL o o o UNITS
Af =1t 75 KHz Af =1 25 KHz| Af =+ 50 KHz TERISTIC
CURVES
vt=12v vt=gv vt=12v vt=12v FIG. NO.
LIMITS
TYP. | MAX. | TYP. | MAX.| TYP. | MAX. | TYP. | MAX.
AMPL-LIMITER
ilnput Limiting V;(lim) 400 600 400 600 250 400 250 400 \V 3,7,8,9
Threshold Voltage 4) (RMS)
AM Rejection* * AMR(1) 45 - 37 - 36 - 40 - dB 3,4,5,6
/Ampl. Voltage GainA | Ay(10) 55 - 55 - 60 - 60 - dB 3
DETECTOR
Recovered Audio¥ Vo (AF) 0.48 - 03 - 0.72 - 1.2 - \Y 3,7,8,9
Output Voltage (1) (RMS)
Total Harmonic¥
Distortion THD(1) 1 - 1 - 15 - 3 - % 3
*V; =10 mV (RMS) AV; <50 pV (rms) *100% FM, 30% AM
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CA2111AE, CA2111AQ
RI2 RI9
3K 8.8K R23
R20 200
20 laie RIS A 9z
A N )
)
A=
an
Qi
R3 R5 S R9
1K ) 1K 1K i3
R24
1601 3 (3
’ 1
@ Qt Q2 Q4 Q5 Q7 Q8 RIT
200
v O
® 4
R2
® ,\/4\/\’ }{22 Q23 {
K
gL
> > > > >RI3 <
Rl RE R4 R7 RSB 15 2.5k
500 $2K 2500 32!( 3500 . ;
RI4 Q25
Rl 2.5K
50
é é é é 92C€s-20770
Fig. 2—Circuit schematic—CA2111A
DETECTOR TRANSFER
COMPONENT VALUES CHARACTERISTICS
cl c2 1. L [ Ry Q >3 c3 UPPER LOWER
PEAK PEAK
MHz uH pF KQ - oF uf MHz MHz
o.pF T a5 14 120 20 30 3 0.003 458 442
5.5 8 100 20 30 3 0.003 5.63 5.37
10.7 2 120 39 20 a7 0.01 109 105
UNIVERTER
BOONTON

207E OR

EQUIVALENT|
50 uF ACVTVM
BALLANTINE
314
2x; A NOTE:
"2 SIGrzAL X EQUIVALENT :
GENERATOR n h .
BOONTON 1 |. put to t fs quadrature <.:0|| can be from
202H OR either terminal 9 or terminal 10. Terminal
EQUIVALENY | uF 9 is normally used because it lessens the
Ol DISTORTION possibility of overloads during tuning.
ANALYZER The use of terminal 10 increases the
HEWLETT P
PACKARD limiting sensitivity significantly and has
3308 OR .
EQUIVALENT been used successfully in these tests.

92Cs-20771

Fig. 3—Test circuit.
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€0] + 6O SUPPLY VOLTAGE (V*)si2 V T REF. SIGNAL]
sﬂ';'.’é','nv?‘_j"“- o ).I2(¥A)'25'C AMBIENT TEMPERATURE (Ta)*25°C | _INPUT (TERM 10]_
100%FM, 30% AM L
0 ::?;"5’:’-'1307"" A A= o soffets MHz S pL A
N P IS e o' ] $ ] P AT /
L N Ut 1 | \ A/ A
1 1 g REr oA V z YA >4
g ol [N ¥ ; A E oA S~
N~ 3
= | /1 / z 1 / 1
g f /e ) T g 4 REF. SIGNAL
5 & I V. INPUT (TERM 9)
g 30 & g 30 T T T
s A3 2
[ 7S =
< . = 1
2. ‘; {égw z b
<]
o | 10)
56 8g) 2 4 6 8, 2 4 6 89 2 45 56 8g; 2 4 6 8 2 4 6 8y 2 45
INPUT SIGNAL VOLTAGE (Vj)— mV [rms]
92¢s-20761 INPUT VOLTAGE (V;)—mV [rms] s2cs-20762
Fig. 4—AM rejection vs input voltage (4.5 MHz). Fig. 5—AM rejection vs input voltage (5.5 MHz).
50 [AMBIENT TEMPERATURE (T4)#25°C Ts, | I | T T['SUPPLY VOLTAGE (V*)=12V
100% FM, 30 % AM Gy, .S go| AMBIENT TEMPERATURE (Tpl=25°C
1o =10.7 MHz Ll 7 1024.5 MHz
® 40 A S &, 3 os|ilri2ou
H W it — e, z
/] Yo — ¥ o7 REF. SIGNAL INPUT (TERM 9)—]
p 7 PN e -
g,/ Nl 1S o )
: LA : os /
5 o0 11 5 o
g2 3 o /
H g o3
= E V
< 10 .@ 2!
g ol
[ 8 o
56 8 ) 2 4 6819 2 4 68;00 2 45 ol a 1 10 4

INPUT VOLTAGE (V;)—mV [rms]
92Cs-20763

Fig. 6—AM rejection vs input voltage (10.7 MHz).

INPUT VOLTAGE (V;)—mV [rms]
92CS-20764

Fig. 7—Detected audio output vs input voltage (4.5 MHz).

’E‘ 1.3] SUPPLY VOLTAGE (V*)=12 V ) l 6 AMBIENT TEMPERATURE (Tp)=25°C
£ 1
S 12 AMBIENT TEMPERATURE (Tq)+25°C_tememsler st cy o) 1 4 =107 MHz —t T
1 fo =5.5MHz ! <) Af=$75kHz N P e e md 4=
o 11} af=t50kHz |- / M INPUT CARRIER=Imv & A" | 4
2 S Y1 T V4
W 8 37 Vs .

! 5 « ® :
kS g 00 $/1 /| i
5 0 7 . 100 r f
5 o8 [ ET : vi '
£ 3 N7
3 07 g% v

E ¥
8 os / : :
g 2

gos 7 5
o -
& 04 7 i o
8 03] &

2 456 8g 2 4 6 8 2 4 6 8|0 00! ] 1 810 4 & &0

INPUT VOLTAGE (V{)—mV [rms]
92CS-20765

Fig. 8—Detected audio output vs input voltage (5.5 MHz).

12

INPUT SIGNAL VOLTAGE (Vj)—mV [rms]
92€S-20766

Fig. 9—Detected audio output voitage vs input voitage (10.7 MHz).
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AFC VOLTAGE (Vy)—V

CA2111AE, CA2111AQ
AMBIENT TEMPERATURE (T31725°C
).
SUPPLY VOLTAGE (V18 V MODULATION FREQUENCY * 1 kHz
16 At =25kH: |
5 80 ,
2 |
2 i
2
EEmmcos & &0 ;
Nme u - 1
3.7 an ) 2y,
- 2 N . =
s g [ . \‘0\_1»6‘%?;; — 1]
g 49 e
3. & // - 4
I
T 00! 2 4 6 8g) 2 4 6 8 2 4 6 89
35 -
- - S INPUT VOLTAGE (V;)—mV [rms]

25 50
AMBIENT TEMPERATURI

Fig. 10—AFC voltage vs ambient temp.

€ (Tp

100
1—*C

92€S-20767

92CS-20768

Fig. 11—Signal-to-noise ratio vs input voltage.
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Solid State
Division

File No. 121

‘Linear Integrated Circuits

CA3000

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

Data-Processing Equipment

Balanced differential-amplifier configuration with controlled i it
constant-current source to provide outstanding versatility aﬁhﬁ

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

DC Amplifier

Monolithic Silicon

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

application aids

HIGHLIGHTS

® Input Impedance « « + + « « + o « 195 KO typ.
® Voltage Gaine « « « « o« o o » « « 30 dB typ.
® Common-Mode Rejection Ratio .« . . 98 dB typ.
® input Offset Voltage. « + « « « « .4 mV typ.

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

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

vt

P

Figsl SCHEMATIC DIAGRAM

CASE_AND
(3)SUBSTRATE

VT 92cs-12979R2

Resistance values are in ohms
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File No. 121 CA3000
ABSOLUTE-MAXIMUM VOLTAGE LIMITS, ot TE5 = 25°C

Indicated voltage limits for each terminal can be used under
) specified voltage conditions for other terminals
All voltages are with respect to ground (common terminal of Positive and Negative DC Supplies)

VOLTAGE LIMITS CORDITIONS VOLTAGE LIMITS CONDITIONS
TERMINAL | NEGATIVE | POSITIVE | TERMINAL | VOLTAGE TERMINAL | NEGATIVE | POSITIVE | TERMINAL | VOLTAGE
2 0 | 0
3 -6 2 0
I -2 +2 6 0 6 -2 +2 3 -6
9 +6 9 +6
I 0 7 ) NO CONNECTION
-8
2 -8 0 8 I 0
6 0 2 0
9 +6 8 0 +6 3 -6
| 0 6 0
3 -10 0 2 0 ! 0
9 +6 9 0 +10 3 -6
[} 0 6 [}
4 -8 0 2 0 | 0
6 0 2 0
9 +6 10 0 +6 3 -6
| 0 6 0
2 0 CASE Internally Connected to Terminal
5 -6 0 2 'g No.3 (Substrate) DO NOT GROUND
9 +6
OPERATING-TEMPERATURERANGE . .  —55°Cto+126°C MAXIMUM SINGLE-ENDED INPUT-SIGNAL VOLTAGE . . ¥4V
STORAGE-TEMPERATURERANGE . = .  —65°Ct0+150°C MAXIMUM COMMON-MODE INPUT-SIGNAL VOLTAGE . . 2V
LEAD-TEMPERATURE (During Soldering): MAXIMUM DEVICE DISSIPATION:
At distance 1/16 £ 1/32 inch (1.69 £0.79 mm) From —55°C to 35°c e e e e . 450mwW
from case for 10 seconds max, . . Coe . +265°C Above 85°C . . L. . T ‘Derses mw/°c

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

ot}

POSITIVE DC SUPPLY VOLTS(Vcc)= +6 POSITIVE DC SUPPLY VOLTS lVcgi* +(
IVE DC SUPPLY VOLTS (Vgg)= —6 NEGATIVE DC SUPPLY VOLTS (Vgg)= —6

n—

MICROAMPERES

INPUT OFFSET CURRENT (110)—pA
INPUT OFFSET VOLTAGE (Vg)— mV
&5

&
HH:
)
A
Ay
e
Sl

NEme====REEEE

INPUT BIAS CURRENT (I

o

~75 -5 -25 25 50 75 100 125 75 -850 -25 O 25 50 75 100 125

AMBIENT TEMPERATURE (Ta )—°C AMBIENT TEMPERATURE (Tp )—°C
92Cs-13299 . 92Cs-13296

Fig.2 Fig.3
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CA3000 File No. 121
ELECTRICAL CHARACTERISTICS, at Tpp = 25°C, Vg = +6V, VEE = -6V, unless otherwise specified

LIMITS TYPICAL
SPECIAL TEST CONDITIONS TEST TYPE CHARAC-
i . . CIRCUIT
CHARACTERISTICS SYMBOLS Terminals No.4 & No. 5 D.Iot S CA3000 TERISTICS
Connected Unless Specified CURVES

Fig. [Min. [1yp. [ Max. [ units | Fig.

STATIC CHARACTERISTICS

Input Offset Voltage Vio . - {1y 5 my 2
Input Offset Current 110 - |12 10 uh 2
input Bias Current Its - 23 36 A 3
TERMINALS
4 5
Quiescent Operating Ve [ NC - 2.6 ] - v a
Voltage v°' NC VEE - le2 | - v 4
- 10 VEE NC - [-1s] - v 4
VEE VEE - 0.6 - v 4
Device Dissipation Pp NC NC - 30 - m NONE
DYNAMIC CHARACTERISTICS
Differential Voltage Gain Ap IFF Single-Ended Output f = | kHz 9 28 32 - dB 5
Single-Ended Input Double-Ended Output f = | kHz 9 - 38 - dB 5
Bandwidth at -3 dB Point BW Vy=10mV, R =1 k2 - 650 - kHz 7
i 1
Maxllmum Output Voltage VouT(P-P) £ KHz 9 - len - |vp-p) NONE
Swing .
Common-Mode Rejection
Ratio CMRR f=1 kHz 13 70 | 98 dB 8
Single-Ended Input I £=1 kHz 15 70k |1esk | - Q 10
Impedance
Single-Ended Output _
Inpedance ZouT f=1 kHz 17 |5.5K| 8k |10.5| 0 12
Total Harmonic Distortion |  THD Rs=IkS2 f = | kHz Vp=42Vp. - lo2| s % I
AGC Range (Maximum Voltage AGC £ =1 kHz 20 80 %0 - a8 NONE

Gain to Complete Cutoff)

QUIESCENT OPERATING VOLTAGE vs TEMPERATURE

H 'l OSITIVE DC SUPPLY VOLTS (Vcg) = +6
INEGATIVE DC SUPPLY VOLTS (Vgg)= —§f

D

QUIESCENT OPERATING VOLTAGE
(TERMINAL No. 8 OR No. i0 TO GROUND)—VOLTS

T
1T
-25 o 50 kE) 100 125
AMBIENT TEMPERATURE (T, )—°C

Fig.4

1 IJ'..___
25

o
]
O

92CS-13394
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File No. 121 CA3000
DYNAMIC CHARACTERISTICS AND TEST CIRCUIT FOR TYPE CA3000

DIFFERENTIAL VOLTAGE GAIN vs TEMPERATURE DIFFERENTIAL VOLTAGE GAIN AND MAXIMUM OUTPUT
VOLTAGE SWING TEST CIRCUIT

[FOSTTIVE DC SUPPLY VOLTS (Vo) = +6
NEGATIVE DC SUPPLY VOLTS (Vgg)» —6 Vee
FREQUENCY () = Ike/s +6V
Ol uF
©
c | kQ 0 1
w OUBLE- EINDED |0U TPOT: & 0SCILLOSCOPE
Qo T { HHH in| Yout (TEKTRONIX
= IEEEEANEEE | RN K 51 IcuT DOUBLE-ENDED] TYPE 502,5024,
= -+ T T . éncmt. 2 OUTPUT OR
! HH SINGLE ~ENDED| OUTRUT T SOURCE 0 P EQUIVALENT)
< &3 HHH i 3 ENDED
= L = ' > o) JoutPuT
==z kQ. »F
R L L L L
& = = = =
Yout -6V
75 -8 -25 0 25 50 75 100 25 ADIFF. = 20 L0610 2= VEE
92CS-13497RI
AMBIENT TEMPERATURE (T 5 )—°C
92CS-13594
Fig.5 Fig.6
BANDWIDTH AT -3 dB POINT vs TEMPERATURE COMMON-MODE REJECTION RATIO vs TEMPERATURE
POSITIVE DC SUPPLY VOLTS (Vgg) » +6 -:ri i i POSITIVE DC SUPPLY VOLTS {Vcc) = +6
NEGATIVE DC SUPPLY VOLTS (Vgg)= —6 Tt NEGATIVE DC SUPPLY VOLTS {Vgg)= =6
—ar 8l FREQUENCY(f) = tke/s
P [T ! i
° 1t T
,I_ AMBIENT TEMPERATURE (T 5 )=-55°C 97|
29 1 g
z E]
H 125 52 o6 A
°© 25 ]
g :
5 EH
g gt
2 - 32
2=
geet
= =
3 -2 3
x © g3
g 1T
) H
-4 92 T
-75 -50 -25 O 25 50 75 100 I25
ool oot ot ! 10 AMBIENT TEMPERATURE (T )—°C
FREQUENCY (f) — MHz 92Cs-13294 92Cs-13297
Fig.7 Fig.8
COMMON-MODE REJECTION RATIO TEST CIRCUIT
Vee
+6V SINGLE-ENDED INPUT IMPEDANCE vs TEMPERATURE
[
S 350{]] POSITIVE BC SUPPLY VOLTS (Veo)= +6 [T}
= NEGATIVE DC SUPPLY VOLTS (Vgg)e -6 [T
Eq4 (RMS) . FREQUENCY (f) = IkHz 5

TTTTT
TTTT
P

v
2

OSCILLOSCOPE
WITH

1uF T

I-kHz
GENERATOR

HIGH-GAIN
DIFFERENTIAL
INPUT

SINGLE-ENDED INPUT IMPEDANCE(Z|\)—k @

-6V
VEE o]
- - 25 25 50 75 100 [25
y (4M(2)10.3) . 75 o o
COMMON-MODE REJECTION RATIO(CMR) « 20 log ¢ ‘it AMBIENT TEMPERATURE (T )—°C
*A = SINGLE-ENDED VOLTAGE GAIN AS MEASURED 92cs-13298
IN CIRCUIT SHOWN IN FIG.68 92¢5-12983R2

Fig.9 Fig.10 117



CA3000 File No. 121
DYNAMIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPE CA3000

SINGLE-ENDED INPUT IMPEDANCE TEST CIRCUIT SINGLE-ENDED OUTPUT IMPEDANCE vs TEMPERATURE
E] POSITIVE DC SUPPLY VOLTS (Vgcl= +6
1 NEGATIVE DC SUPPLY VOLTS (Vgg)* ~6
'5 L dun iame T
g T
o
z
&
FE
-
&
=
3
[+ 1_:::,
o
&
W
g
\[] 92cS—(3498R! _g___sj_ EEREENE NEESENEENENE NN RSN
Figell -75  -50 -25 50 75 100 125

AMBIENT TEMPERATURE (T, )—°C
. 92€S-13301

Fig.12

TOTAL HARMONIC DISTORTION vs TEMPERATURE

JPOSITIVE DC SUPPLY VOLTS (V)= +6 |
SINGLE-ENDED OUTPUT IMPEDANCE TEST CIRCUIT NEGATIVE DC SUPPLY VOLTS (Vgg)= —6 |
|FREQUENCY () = 1kHz b
®*
|
vee ;
+6V
10uF 1
1omv.
‘R;_S) s = 03
v
= (% TYPE 314 S0
1-kHz 1000 OR g
% Ro EQUIVALENT) o N
(Rg=50Q) l v
1&.— = = Vi = = = T
_%Ev 92CS —13455R1 HH
-75 -50 -25 O 25 SO 75 100 (25
AMBIENT TEMPERATURE (T, )—°C
92CS—-13495
Fig.13 Fig. 14

AGC RANGE TEST CIRCUIT

VEE 92CS-13449R1
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File No. 122

m@m Linear Integrated Circuits

Solid State
Division

CA3001

Video and Wide-band Amplifier

Monolithic Silicon

® Designed for use in Yideo Systems and Communication Equipment

®Balanced differential amplifier figuration with lled
provides outstanding versatility

source

® Built-in temperature stability for operation from -55°C to +125°C
® Emitter follower input & output

® Companion Application Note ICAN5038 “Application of the RCA-CA3001 Integrated-

Circuit Video Amplifier”, covers different operating modes, gain control, distortion,
swing capability, 3 stage amplifier design,and o Schmitt trigger study.

APPLICATIONS

HIGHLIGHTS
©® Schmitt Trigger . oDC, IF, & ®Push-Pull input & Output
® Mixer Video ®AGCRange ......... 60 dB typ
©® Modulator Amplifier ® Bondwidth. .. ..... - 29 MHz

o Input Resistance . .. ... 150k typ.
oQutput Resistance .. ... 45 Qtyp.
® VYoltage Gain. ....... . 19dB typ.
® Input Offset Voltage . . .. 1.5 mV typ.

All resistors
are in ohms.

)

92CM-1ISTIT
* Internal Connection — DO NOT USE

Fig.1 - Schematic Diagram.

11-73
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File No. 122

ABSOLUTE-MAXIMUM YOLTAGE AND CURRENT LIMITS ot TA = 25°C

Indicated voltage or current limits for each terminal can be applied under the specified conditions for other terminala.
All Voltages are with respect to ground (common terminal of Positive and Negative DC Supplies).

VOLTAGE OR CONDITIONS VOLTAGE OR CONDITIONS
TERMINAL|  CURRENT LIMITS _ — CURRENT LIMITS
NEGATIVE | POSITIVE | TERMINAL | VOLTAGE NEGATIVE lPOSITIVE TERMINAL | VOLTAGE
2,6 0 1,2,6,10 0
1 25 2.5 3,10 5 3 5
9 ® 8 25 mA 9 %
1,6 0 200-Q) RESISTOR
2 -8.5 0 3,10 8.5 CONNECTED BETWEEN
9 6 TERMINALSNo.8 & No. 10
1,2,6 0 ) 0 0 1,2,6,10 0
3 -10 0 9 6 3 5
10 -6 1,26 0
1,2,6 0 10 -10 0 3 N
4 8.5 0 9 % 9 %
10 -6 1,2,6,10 0
1,2,6 0 3 3
5 5 0 3,10 5 11 25 mA M N
’ 9 3 200-( RESISTOR
5 CONNECTED BETWEEN
L2 TERMINALS Na 108No.11
6 25 2.5 3,10 5
9 % INTERNAL CONNECTION
12 DO NOT USE
INTERNAL CONNECTION
7 DO NOT USE ChsE INTERNALLY CONNECTED TO TERMINAL No.3
(SUBSTRATE) DO NOT GROUND
OPERATING TEMPERATURERANGE ........ccovivnenerniinann... 55°C to +125°C
STORAGE TEMPERATURERANGE .......... ..., -65°C to +150°C
LEAD TEMPERATURE (During Soldering):
At distance 1/16 + 1/32 inch (1.59 £ 0.79mm)
from case for 10 SeCONAS MAX. . vt veorsenrenneeneennenneneennnn +265°C
MAXIMUM SINGLE-ENDED INPUT-SIGNAL VOLTAGE ............... 4V
MAXIMUM COMMON-MODE INPUT-SIGNAL VOLTAGE .............. +25V
MAXIMUM DEVICE DISSIPATION:
5580 850 Lt 450 mW
ABOVE 850C L L. Derate linearly 5 mW/°C
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File No. 122 CA3001
ELECTRICAL CHARACTERISTICS, AT Ta = 25°C, Vcc =+6 V, VEE= -6V
LIMITS TYPICAL
CHARACTERISTICS SPECIAL TEST CONDITIONS | rggr CHARAC-
(See Page 2 for symgoLs | Terminals No.dand No.5 | gipeyrs TYPE CA3001 TERISTICS
Definitions of Terms) Not Connected CURVES
Unless Specified
Fig. Min. | Typ. l Max. I Units Fig.
STATIC CHARACTERISTICS:
Input Offset Voltage Vio 4 - 1.5 - mv 2
Input Offset Curent o 5 - 1 10 HA 2
input Bias Current Iy 5 - 16 36 pA 3
Output Offset Voltage Voo Rg =1k - 54 300 | mv 6
TERMINALS
MODE 4 5
Quiescent Operating Ve o "A | nc | NC 38| 44| s v 7
R
Voltage iy NC | Vee - e8| - v 7
c VEe | NC - 2.7 - v 7
D VEE | VEE - 4 - v 7
A NC NC 60 78 120 mw 8
B NC | VEE - It - mw 8
Device Dissipation Pp
c VEE | NC - 110 - mw 8
D VEE | VEE - 86 - mw 8
DYNAMIC CHARACTERISTICS:
Differential Voltage Gain ApiFF f =1.75 MHz 16 19 - dB 9A,98B
(Single-ended input and output) f = 20 MHz 10 14 - dB 98B
Bandwidth at -3 dB Point BW Rg = 5092 16 29 - MHz NONE
Maximum Output Voltage Swing | VoyT(P-P) Rg =500 f=1.75 MHz - 5 - Vp.p NONE
f = 1.75 MHz, Rg = 1 K( 14 - 5 8 dB 10
Noise Figure NF
' f - 11.7 MHz, Rg - 1 K2 14 - 7.7 - dB 10
Common-Mode Rejection Ratio CMRR f <1 KHz 16 70 88 - dB 12
Input Impedance Components:
Parallel Input Resistance RIN f - 1.75 MHz 50 [ 140 | - KQ 14
Parallel Input Capacitance CIN f - 1.75 MHz . 3.4 7 pF 14
Output Resistance RouT f 175 MHz - 45 70 Q NONE
AGC Range (Maximum voltage AGC f 1.75 MHz 19 55 | 60 | - a8 NONE

gain to complete cutoff)
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POSITIVE DC SUPPLY VOLTS (Vce)=+6

NEGATIVE DC SUPPLY VOLTS (VEg)=-6

<
> A
el
[=]
5
w W
1E
a3
S+ HHH
Eg nnLdGE.
, i
gz T Gl it
-Do }}{}Ill]]l|l. T- 1
EEERERES INSNENENNNEREEERE B
-3 -5 -25 25 50 ™

AMBIENT TEMPERATURE (Ta)—°C 92CS—13285R1

Fig.2 - Input offset voltage and current vs. temperature.

11
11
H NEGATIVE DC SUPPLY VOLTS (Vgg)*-6

T
1

<

ES

1

HM

o

-

z

g T

g

3

(2]

Q

o

[

2

a

£

Lot A
75 50 25 2550 75 100 15

AMBIENT TEMPERATURE (Tp)—*C 92CS-13291R1

Fig.3 - Input bias current vs. temperature.

TYPICAL STATIC CHARACTERISTICS AND TEST CIRCUITS

Vee

DIFFERENTIAL
VOLTMETER
(FLUKE TYPE 80!

EQUIVALENT)

fele

= = 92Cs-13587
1. Adjust Vg for VoyT(DC) =0 0.1 V 2. Measure Vg _and record
input offset voltage (Vip) in mV as VE -
V10= 1000

Fig.4 - Input offset voltage test circuit.

POSITIVE DC SUPPLY. VOLTS (Vgc)=+6
NEGATIVE DC SUPPLY VOLTS (Vgg)*—6
11T
11T
11T
T
> 80|
€ umn
1 A
8
R
§
E 60
c =N H
g 5 e aan
o
5 a0
2
Q- asunnsnns T T LT LT T
—75 =50 =25 25 5 75 100 125

AMBIENT TEMPERATURE (Ta)—°C
92CS-13290Rt

Fig.6 - Output offset voltage vs. temperature.

122

Iro= IT-Tgl +6V
150 +11gl
i —=—

92CS-13556

Fig.5 - Input offset current and input bias current
test circuit.

POSITIVE DC SUPPLY VOLTS (V¢c)=+6
NEGATIVE DC SUPPLY VOLTS (vgg) =—6€

T

1

piasn -

(Vg OR V,)—V

QUIESCENT OPERATING VOLTAGE

-7 -5 -25 25 50 ko) 100 125
AMBIENT TEMPERATURE (Ta)—°C
92CS—-1337IR1

Fig.7 - Quiescent operating voltage vs. temperature.
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TYPICAL STATIC CHARACTERISTICS

130 T
|
1
120 1
1
z
1
=
(-3
z
§'°° Ko MODE c1H
a 14
2 so AR
o
1 1
] 1 T Ilﬁ--
S 80FTTTY T
o I T
(=) T -
70| M
-
A
T 1T 1T
60 11 Tt
~75 -%0 -25 O 25 50 75 100 (25

AMBIENT TEMPERATURE (Ta)—°C
92CSs~14988

Fig.8 - Device dissipation vs. temperature.

TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS

:g:ng gg :3;:": zgt;: (‘vu'i--s POSITIVE DC SUPPLY VOLTS (Vcc)*+6
L (3 NEGATIVE OC SUPPLY VOLTS (VEg)*~6
L AU AMBIENT TEMPERATURE (Tp):25°C
11T 1T ’ ;
117 11 1T
18.7] o

20|

3
>

VOLTAGE GAIN(A)—dB
13 g
73
I
|
7
VOLTAGE GAIN (A)—dB

18.2 _Qi A
-75 =50 -25 o 25 50 75 100 125

AMBIENT TEMPERATURE (T4)—°C 92Cs-13287 o. FREQUENCY ;?)—an 100 9zcs-|szalza|°
Fig.9a - Differential voltage gain vs. temperature. Fig.9 b - Differential voltage gain vs. frequency.

POSITIVE DC SUPPLY VOLTS (Veol® +6
NEGATIVE DC SUPPLY VOLTS (VEg)*~6
AMBIENT TEMPERATURE (Tp)s25°C

[
o
L
w
£
P
S22y
S EQUENCY.I(1)"11 ). 7-MHz
w m L
o Ty
§ =5
92CS-13553
* S tuned input cucults axe used for 1.75 MHz and 11.7 MHz.
) 500 100C 00 2000 2500 3000 Source- taps wm\ cllcult tuned to
SOURCE RESISTANCE (Rg)—Q tesonance and with 50-ohm resi d to
92C5-13284 noise diode.
Fig.10 - Noise figure vs. source resistance and frequency. Fig.11- Noise figure test circuit.
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TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUIT

HH POSITIVE DC SUPPLY VOLTS (Vcg)=+6
HH NEGATIVE DC SUPPLY VOLTS (Vgg)= -6
as! Fi

() =1 kHz

8

~

N

RATIO(CMR)

MMON - MODE REJECTION

OSCILLOSCOPE
WITH HIGH-GAIN
DIFFERENTIAL

(TEKTRONIX TYPE

530, 540, OR 580
WITH TYPED PLUG-IN
TEKTRONIX TYPE 502,

OR
EQUIVALENT)

- MODE REJECTION RATIO

-7 -50 -25 o] 25 50 75 100 125
AMBIENT TEMPERATURE (Ta)—°C 92C$-13288

Fig.12 - Common-mode rejection ratio vs. temperature.

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

120]

i

INPUT RESISTANCE (Rpy)— Kk ©0
3
o
INPUT CAPACITANCE (Ci\)—pF

™~ INPUT

8
[
1
|

X

input TN
RESISTANCE
2 ,
o ~+11lo
0.0! 0.l 10 100

Q
CMR=20 L06,AL2)03)
Eg(rms)

*A=SINGLE - ENDED VOLTAGE
GAIN

92¢5-13554

Fig.13 - Common-mode rejection ratio test circuit.

37-250
pf
haNT)
T Y oo
200pt | = ",F -
it
apar) 304H ) L.
® 001 uF
ATTENUATOR : ®
z=-500
500 CA300! .
© @© VOLTMETER
T @@ = oo 1
175 MHz »(F_ =
AMPLIFIER 4
GAIN: 0 TO 4548 s v :L?
X
== VEE
- -6v
175 MHz
AWITH S IN_POSITION X
= 2 ——
SouRCE AGC RANGE = 20 L0610 2=y 71" In POSITION ¥

1
FREQUENCY (f)— MHz
Fig.14 - Input impedance components vs. frequency.
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File No. 123

RGN Linear Integrated Circuits

gpl_id_ State
wvision CA3002
IF Amplifier
e Designed for use in C ication Equip
® Balanced differential amplifier figuration with trolled current

provides outstanding versatility
® Built-in temperature stability for operation from -55°C to +125°C

® Companion Application Note ICAN-5036 “Application of the RCA-3002 Integrated-Circuit
IF Amplifier” covers different operating modes, cross modulation, gain control, 4-stage
amplifier design, and an envelope and product detector analysis.

APPLICATIONS HIGHLIGHTS
® Product Detector ©® AM Detector ® Input Resistance . ... ..
i . . ® Output Resistance . . . ..
* 'i,,f;,‘i’,'it" ® Schmitt Trigger ® Voltage Gain. . 24 dB typ. @ 1.75 MHz
® Push-Pull Input, Single-Ended Output
® -3 dB Bandwidth . .....

®AGC Range. .........
® Useful Frequency Range DC to. . 15 MHz

SCHEMATIC DIAGRAM

* TERMINAL No. 6 IS AN
INTERNAL CONNECTION
DO NOT USE
o e
CASE AND SUBSTRATE
ALL RESISTORS ARE IN OHMS 92cs-12953R2

11-73
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ABSOLUTE-MAXIMUM VOLTAGE AND CURRENT LIMITS, at T = 25°C

Indicated voltage or current limits for each terminal can be applied under the specified
operating conditions for other terminals.

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

VOLTAGE OR CURRENT VOLTAGE OR CURRENT
LIMITS CONDITIONS LIMITS CONDITIONS
TERMINAL TERMINAL
NEGATIVE | POSITIVE | TERMINAL | VOLTAGE NEGATIVE | POSITIVE| TERMINAL | VOLTAGE
2,7 -8
INTERNAL CONNECTION
1 8V ov 5.910 ’2 6 . DO NOT USE
2 0V ov L5 10 0 1,510 0
M 6 7 a2v ov 2 ©
1,5 10 0 Ll *6
3 -85V ov 7 -6 1,57,10 0
9 +6 8 20 mA 2 %
1,510 0 S *e
4 8V ov 2,7 -8 200 () Resistor Bety
9 +6 Terminals 7& 8
1,10 0 1,510 0
B 3.5V +35V 2,7 6 9 ov +10V 23,7 £
9 +6
1,8 ]
-INTERNALLY CONNECTED TO TERMINAL No.2
Chse {SUBSTRATE) DO NOT GROUND 10 35V I B :
OPERATING-TEMPERATURERANGE ........................ 55°C to +125°C
STORAGE-TEMPERATURERANGE .......................... -65°C to +50°C
LEAD TEMPERATURE (During Soldering):
At distance 1/16 £ 1/32 inch (1.59 £ 0.79mm)
from case for 10 56CONAS MAX.  +.vuvvreenernernennernnn... +265°C
MAXIMUM INPUT-SIGNALVOLTAGE  ............couvnvnnn... 4V
MAXIMUM DEVICE DISSIPATION:
5510 85%C L........iiiiiiiiiii e 450 mW
Above 850C ... Derate linearly 5 mW/°C
STATIC CHARACTERISTICS AND TEST CIRCUITS
POSITIVE DC SUPPLY VOLTS (Vge) = +6 POSITIVE OC SUPPLY VOLTS (Vce) = +6
NEGATIVE DC SUPPLY VOLTS (Vgg) = ~6 ﬁ NEGATIVE DC SUPPLY VOLTS (Vgg)* —6
i1 :
] 5
B H
5 1
g 5o
: £
g i o
g2 i 2
o
-75 -5 -25 0 25 50 75 100 I25 -75 -5 -25 0 25 50 75 100 I25
AMBIENT TEMPERATURE (Ta)—°C o2cs-13347 AMBIENT TEMPERATURE (Ta) —*C  92cs-13345
Fig.2 - Input unbalance voltage & current vs temperature. Fig.3 - Input bias current vs temperature.
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File No. 123 CA3002
ELECTRICAL CHARACTERISTICS, ot Tp =25°C, Vcc =46 V, VEg =6 V
LiMTS TYPICAL
SPECIAL TEST CONDITIONS TEST CHARAC-
CHARACTERISTICS sympoLs | TERMINALS No.3 & No4 | CIRCUITS CA3002 TERISTICS
NOT CONNECTED CURVES
UNLESS OTHERWISE NOTED - - - -
Fig. | Min. | Typ. | Max. | Units Fig.
STATIC CHARACTERISTICS:
{input Offset Voltage Vio 4 - 2.2 - mvV 2
Input Unbalance Current Iy - 2.2 10 nA 2
Input Bias Current It - 20 36 kA 3
MODE TERMINAL
2. 4
Quiescent Operating
Voltage VEE NC - |28 - v 4
. VEE VEE - 39 - 4
Device Dissipation Pt - §5 - mw None
DYNAMIC CHARACTERISTICS:
Differential Voltage Gain ViN=10mV,
(Single-Ended Input ADIFF f =175 MHz 19 24 - dB 5&.5
and Output) Rs = 50Q2
Bandwidth at -3 dB Point BW Rg = 5082, VN = 10 mV - 1 - | mHz 6
Maximum Output Voltage Swing | VouT(P-P) - - 5.5 - Vp.p None
Noise Figure NF f=175 MHz Rg = 1 K2 12 - 4 8 dB ‘7
Input Impedance Components:
Parallel Input Resistance RIN f =175 MHz None - 100k - Q None
Parallel Input Capacitance »CIN f =175 MHz None - 4 - pF None
Output Resistance ROUT f =175 MHz 14 - 70 - Q | 9a& 9
AGC Range (Maximum Voltage
Gain to Complete Cutoff AGC f= 175 MHz 18 60| 80 | - | a8 12

STATIC CHARACTERISTICS AND TEST CIRCUITS

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

P

i

0

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

-75

-50 -25 [} 25 50 %

AMBIENT TEMPERATURE (T )-"C

100 125

92Cs-13562

Fig.4 - Quiescent operating voltage vs temperature.
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DYNAMIC CHARACTERISTICS
POSITIVE DC SUPPLY VOLTS (Vcc) = +6 POSITIVE DC SUPPLY VOLTS (Veg) = +6
NEGATIVE DC SUPPLY VOLTS (Vgg)* —6 NEGATIVE DC SUPPLY VOLTS (Vgg)= =6
FREQUENCY (f) =1.75 MHz ) " | AMBIENT TEMPERATURE (Ta)=25°C
H 20 A
25 M S
g LT E
$ S s
3 3 AN
H w N
3 I3 N
23| < 10
w -
o P
g S
3 5
>
L_22[ ("]
% -
75 -50 -25 O 25 50 75 100 25 o s oo
AMBIENT TEMPERATURE (Tp)—°C - FREQUENCY () — MHz
92CS-13344 92CS-13382
Fig. 5a - Differential voltage gain vs temperature. Fig. 5b - Differential voltage gain vs frequency.
DYNAMIC CHARACTERISTICS AND TEST CIRCUITS
HH POSITIVE DC SUPPLY VOLTS (Veg) * +6 TH POSITIVE DC SUPPLY VOLTS (Vec)* +6 HH -
HH NEGATIVE DC SUPPLY VOLTS (Vgg)® =6 mam; NEGATIVE DC SUPPLY VOLTS (Vgg)* —6
I ISFTTTT] AMBIENT TURE (Tp)=25°C
. LTI FREQUENCY (f) = 175 MHz
=
[
3 b @
&8 2
£ 5L
e H
@ i an
° w
? g
v g o
i 10 g s
o o
i z
a
z
<
o
9 0
=75 -50 -25 O 25 50 75 (00 I 0 500 1000 1500 2000
AMBIENT TEMPERATURE (Tp) — °C SOURCE RESISTANCE (Rg)— 9
92CS-13346 92CS-13397
Fig. 6 - Bandwidth at -3 dB point vs temperature. Fig. 7 - Noise figure vs source resistance.
TH POSITIVE DC SUPPLY VOLTS (Vo) = +6
HHH NEGATIVE DC SUPPLY VOLTS (Vgg)= —6
Yc P FREQUENCY (f) = L75 MHz
+6V
SOURCE
RESISTANCE OUuF 2
MATCHING
AUTOTRANSFORMER®

8

o
o

OUTPUT RESISTANCE
(TERMINAL No.8 TO GROUND) —
~

N
3

-VGEVE 92CS-13566 [
. . . . = -50 -25 25" 50 75 100 125
*Taps are adjusted to provide indicated equivalent valyes of R
with tank tuned to resonance at 1.75 MHz, and a 50 teslslosx AMBIENT TEMPERATURE (Tp)—°C
connected to simulate the noise diode. 925-13399
Fig. 8 - Noise figure. Fig. 9a - Output resistance vs temperature.
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CA3002

DYNAMIC CHARACTERISTIC AND TEST CIRCUIT

H POSITIVE DC SUPPLY VOLTS (Vgg) = +6 :5 HH POSITIVE DC SUPPLY VOLTS (Vccl = +6 HT
HH NEGATIVE DC SUPPLY VOLTS (Vgg)= =6 H HH NECATIVE DC SUPPLY YOLTS Vee)« =6 nm
FHFEH AMBIENT TEMPERATURE (Ta)s25°C ae LT ! YA =1 MH
HH INPUT ADJUSTED FOR 379 ORDER.HARMONIC >
> [f]  30d8 BELOW FUNDAMENTAL. 5|
a €y TT AT E
| | i SuaEsunE i
B Y -
wt 2 = ivp g7 2
zz W 8 &
2310 o2 ! RO &
53 52 ! - %
s gg T T SR
2o 75 o 30 ouT T 73052
- N 1 7 it a.
S® i - ag I =
Ezd HH i o
5 o
32 <3 ==
F3 5 |
E & 250
w [
u £
(0] L1
r 5 10 15 20 25 30 —75 50 -25 25 50 75 100 125
FREQUENCY (f) —MHz AMBIENT TEMPERATURE (Tp)—°C
92CS-13400 92Cs-13402
Fig. 9b - Output resistance vs frequency. Fig. 10 - Input level for — 30 dB intermodulation
vs. temperature
Vee POSITIVE DC SUPPLY VOLTS (Vo) * +6
+6V OSCILLATOR NEGATIVE DC SUPPLY VOLTS (Vgg)= —6
AMBIENT TEMPERATURE (Tp) »25°C
OUuF
= [
5 MIXER
© | 8MHz TO 40KHZ
CA3002
2-TONE z WAVE 45
ALYZER
GENERATOR ORI L
£,21800.000 kHz L= PACKARD
= TYPE 3024 OR .
12+ 1801.500 KkHz D@ o 2h o

)
-—J_—- =L Im“r -—_L
VEE =
-6V 92CS -13564

1) Increase both input-signal tones until the 2f2-f1 and 2f1-f2 output-
signal voltages are 30 dB below the fq 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 intermodulation products are 30 dB below the fundamen-
tal outputs.

Fig. 11 - Intermodulation Test Circuit .

1) Set at 80 dB
2) Set variable dc supply voltage at 0 V.

3) Inc;(eatse signal inputvoltageuntil RF V.T.V.M. indicates 5 mV
output.

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

, TREREREESES

[ 10 15 20 25 30
FREQUENCY (f)—MHz

92S-13401

Fig. 12- AGC range vs frequency.

+6v

ATTENUATOR
0-80 dB

RF
V.T.V.M.
(BOONTON

TYPE SI-CA
EQUIVALENT)

SIGNAL *
SOURCE
(HEWLETT-

PACKARD VARIABLE
TYPE 658 OR | DC SUPPLY
EQUIVALENT) | (0 TO-6V)

= -6V

Fig. 13- AGC range.

92CS-13565
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RE Linear Integrated Circuits

gpqu State
ivision CA3004

RF Amplifier

Monolithic Silicon

e Designed for use in Communications Equipment

Balanced Differential-Amplifier Configuration with Controlled Constant-Current
Source Provides Unexcelled Versatility

Push-Pull Input and Output ®  Mixer g‘;
Wide and Narrow-Band Amplifier ©® Limiter 'lm
AGC ® Modulator : g.',’é?"
Detector ® RF, IF, and Video Frequency ! l,",]
Operation from DC to 100 Mc/s Capability

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 Transfer Characteristic and Increased Input-Signal
Hondling Capability

Companion Application Note ICAN 5022 ‘*Application of RCA CA3004, CA3005,
ond CA3006 Integrated Circuit RF Amplifiers’’, covers characteristics of
different operating modes, noise performance, cross-modulation, mixer, AGC,
limiter, detector, and amplifier design considerations.
SCHEMATIC DIAGRAM FOR CA3004
SEE NOTE

NOTE: Connect Terminal No.10 to most
itive de supply voltage used for

P
cireuit.
Fig.1
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CA3004

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

Voltage limits shown for each terminal can be applied under the indicated circuit conditions for other terminals.
All voltages are with respect to GROUND (common terminal of Positive and Negative DC Supplies)

OPERATING-TEMPERATURE RANGE
STORAGE-TEMPERATURE RANGE

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

from case for 10 seconds max.

MAXIMUM SINGLE-ENDED INPUT-

SIGNAL VOLTAGE

MAXIMUM COMMON-MODE INPUT-

SIGNAL VOLTAGE
MAXIMUM DEVICE DISSIPATION

VOLTAGE LIMITS CONDITIONS VOLTAGE LIMITS CONDITIONS
TERMINAL TERMINAL
NEGATIVE | POSITIVE | TERMINAL | VOLTAGE NEGATIVE | POSITIVE | TERMINAL | VOLTAGE
1 NO CONNECTION 7 NO CONNECTION
6 0 8 NO CONNECTION
12 0 2 0
3 95 }
2 95 0 s p ; :
10 +# 9 0 +12 10 )
1l % 1 %
2 0 12 0
6 0 2 0
9 % 3 -
3 12 0 10 e ; 0
11 % 10 0 +12 9 %
12 0 1 %
2 0 12 0
§ 0 2 0
9 % 3 -
4 12 0 M . : 0
1 % 1 0 +2 10 %
12 0 1 %
26,12 0 12 0
3 -6 2 0
5 $ 0 9 % 3 6
10 % § 0
11 46 12 -3.5 +3.5 9 6
2 0 0 %
3 % 1 %
6 a5 as 9 % CASE INTERNALLY CONNECTED TO TERMINAL
: 10 % NO.3 (SUBSTRATE) DO NOT GROUND
1 %
12 0

............... 559C to +125°C
................ -65°C to +150°C
LEAD TEMPERATURE (During Soldering)
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File No. 124
ELECTRICAL CHARACTERISTICS, at Tga = 25° C, Vo = 6V, VEE = -6 V unless otherwise specified
LIMITS TYPICAL
CHARAGTERISTICS SPECIAL TEST CONDITIONS | TEST TYPE TeRenGs
ARACTERIST SYMBOLS | terminals No.4 and No.5 Open CIRGUIT CA3004 CURVES
Unless Otherwise Specified Fig. Min. | Typ. | 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 40 LA Fig.3
TERMINALS
4 5
Quiescent Iy NC NC Fig.8 - 1 - mA Fig.6
Operating or
Current 1 VEE NC Fig.8 - 2.7 - mA Fig.6
NC VEE Fig.8 - 0.45 - mA Fig.6
Ve VEE Fig.8 - | 12| - mA Fig.6
Uit Ratig ¢ o/l Fes | - | 11| - | - | Fes
Device Dissipation Pr Fig.8 - 26 - mW NONE
DYNAMIC CHARACTERISTICS
Power Gain Gp f =100 Mc/s Fig.11 10 12 - dB Fig.9
Noise Figure NF f =100 Mc/s Fig.11 - 6.3 9 dB Fig.10
o atio CMR f=1Ke/s Fig1ls | - | 8 | - 8 Fig.12
AGC Range (Max. Voltage
Gain to Complete Cutoff) AGC f=1.75Mc/s Fig.14 -60 - - dB NONE

DEFINITIONS OF TERMS

Input Offset Voltage

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

Input Offset Current

The difference in the currents at the two input terminals when the
at the two output terminals are equal.

Input Bias Current

The average value (one-half the sum) of the cunents at the two
input Is when the P ges at the two
output terminals are equal.

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

Quiescent Operating Current Ratio

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

Device Dissipation

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

132

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.

Noise Figure

The ratio of the total noise power of the device and a resistive
signal source to the noise power of the signai source alone, the
signal source ing a g of zero i in series
with the source resistance.

Common-Mode Rejection Ratio

The ratio of the full differential voltage gain to the common-mode
voltage gain.

Common-Mode Voltage Gain

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

Differential Voltage Gain

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

AGC Range

The total change in voltage gain (from maximum gain to complete
cutoff) which may be achieved by application of the specified range
of dc voltage to the AGC .input terminal of the device.
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CA3004

TYPICAL STATIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPE CA3004

INPUT OFFSET VOLTAGE AND CURRENT
VS TEMPERATURE

INPUT BIAS CURRENT VS TEMPERATURE

POSITIVE DC SUPPLY VOLTS (Vgc) » +6 i” i POSITIVE DC SUPPLY VOLTS (Vgc) = +6
NEGATIVE DC SUPPLY VOLTS (Vgg)= —6 Tt NEGATIVE DC SUPPLY VOLTS (Vgg)* ~6
i
<
>I~: : 1
Ex
Il < ¥
EEE = 40
' FESE LI VOLTAGEH-HH s
e = z
2 & 15 & 5
5§ E
== o
> O w
i I < 20
5 & EmEE @
ju W [ -
o u $ 2 ™1
S S BN g 10
= = =
> > HP HEH t
s S T T T
ZZ o Tt I 9 It I
-75 -50 -25 O 25 50 75 100 125 -75 50 -25 25 50 75 100 125

FREE-AIR TEMPERATURE (TFa)—°C

Fig.2

92CS-13302

INPUT OFFSET VOLTAGE TEST CIRCUIT

270 2 oc V1o
VT.VM,
27 l
I &
- |7,' ©©
= 9 ® | KO
= 27 vee
27 Q cA3004 N
[
270 Q L Vout TwF
3 DIFFERENTIAL
= VOLTMETER
1. ADJUST R| FOR Vour=0%0.1V o1
2. RECORD Vig T wF
wv
E€E 92CS-13578
Fig.4

QUIESCENT OPERATING CURRENT VS TEMPERATURE

FREE-AIR TEMPERATURE (TFa)—°C
92Cs-13368

Fig.3

INPUT OFFSET CURRENT AND BIAS CURRENT

TEST CIRCUIT

Vee
+6V

INPUT OFFSET
CURRENT (I1o)|Ij2 - Ig|
INPUT BIAS .
CURRENT (x )« H25T6.
-6V
VEE 92cs-13579
Fig.5

QUIESCENT OPERATING CURRENT RATIO

VS TEMPERATURE

HH POSITIVE DC SUPPLY VOLTS (Vgc) = +6 H 'Jlr POSITIVE DC SUPPLY VOLTS (Vgc) = +6 I
HiH NEGATIVE DC SUPPLY VOLTS (Vgg)= —6 —-1 it NEGATIVE DC SUPPLY VOLTS (Vgg)= —6 t
2 = TERMINALS No. 4 & No. 5 15
CONNECTED TO Vgg
=1 ~——— =—— = TERMINALS No. 4 & No. 5 OPEN =
g1 e
3= 3d
Og © o (1TH = =
©5 1.5 il nun
Z. £z
E s =
28 us z o
wZ wH
[ as
od °F
=Z =5
z3 | Zoo!
g8 8s
i wi
3z 3
0.8} O 1
-75 -5 -25 O 25 S0 75 100 125 - -s0 -25 © 25 50 75 100

FREE-AIR TEMPERATURE (TFa)—°C

Fig.6

92CS-13584

FREE-AIR TEMPERATURE (TEp)—°C
92CS-13304

Fig.7
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'TEST CIRCUIT FOR TYPE CA3004

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

vee

-6V
VEE
92CS—13877

Py = Vgc (g +110 +111) +VEEI3

Fig.8

TYPICAL DYNAMIC CHARACTERISTICS FOR TYPE CA3004

POWER GAIN VS FREQUENCY NOISE FIGURE VS FREQUENCY

POSITIVE DC SUPPLY VOLTS (Vcc)* +6 POSITIVE DC SUPPLY VOLTS (Vgg) = +6

NEGATIVE DC SUPPLY VOLTS (Vgg)= —6 NEGATIVE DC SUPPLY VOLTS (Vgg)=® -6

FREE-AIR TEMPERATURE (TFa) = 25°C FREE -AIR TEMPERATURE (Tfa) = 25°C

SOURCE IMPEDANCE (Rg) = 50 0 SOURCE RESISTANCE (Rg) = 50 &

LOAD IMPEDANCE (Ry) = 50 0 -

\\ s
N o

-] ~ 1 A

] g 6

2 . N £

é 1 < ; . s P

3, L

e - 1

; -
_.v.b 4

[ 100 I 100
FREQUENCY (f)—Mc/s FREQUENCY (#) —Mc/s
92CS~I3369 92CS-I13370
Fig.9 Fig.10
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CA3004

TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPE CA3004

100 Mc/s POWER GAIN AND NOISE FIGURE TEST CIRCUIT

COMMON-MODE REJECTION RATIO VS TEMPERATURE

Ve POSITIVE DC SUPPLY VOLTS (Vgg) = +6
NEGATIVE DC SUPPLY VOLTS (Vgg) = 6
FREQUENCY (f) = I Kc/s
1 IREER
INENS
:-4
2
o
2 %o
o
3
I-; =S
[ §|
2299
50 2%
04-07 RF <
wH VOLTMETER *
o OR H
sl NOISE o HHH
SOURCE® L L AMPLIFIERY HHHH HHHHH 11
NOISE J_ -T5 -% -25 25 50 75 100 25
DIODEY L FREE-AIR TEMPERATURE (Tra) —°C
_L 92CS-13305
= Fig.12
*FOR POWER-GAIN TEST
FOR NOISE-FIGURE TEST VEE
-6V 92CM-13338
Fig. 11
AGC RANGE TEST CIRCUIT
37-250 v
COMMON-MODE REJECTION RATIO TEST CIRCUIT of 50 0001
v oF
cC < Le
+€ 1
200pt | = __“_—_l
4 =
L3 IKQ
AAA
0 uF ?(I)gn anpar] 30,1 W
B s © @ 0.0IxF
= OSCILLOSCOPE AT
- WITH HIGH-GAIN Z-808 © =it |
DIFFERENTIAL
2 Eg INPUT 500 CA3004
rms {TEKTRONIX TYPE RF
= 500 CA3004 530, 540, OR 580 O VOLTMETER
%3 0 wiTh TYPE D PLUG-IN =
TEKTRONIX TYPE 502, L
= i OR - @ 000 °9 1
o 3 EQUIVALENT) 175 Mc/s " =
SIGNAL 2 1000 & = AMPLIFIER
SOURCE 1% GAIN: 0 TO 45 dB s M ot
Q3Vrms %
<+ = Vee Vee
COMMON-MODE REJECTION RATIO +eV s2c5-13576 = -ev
CMR=20 LWlo‘AEuM VeE 1.75Mc/s A WITH S IN POSITION X
dirma) -6v SIGNAL AGC RANGE = 20 LOGI0 oy ri s POSITION Y
*A=SINGLE -ENDED VOLTAGE SOURCE
GAIN 92CS-13588
Fig.13 Fig.14
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IRG7N

Linear Integrated Circuits

Solid State
Division CA3005
CA3006
RF Amplifiers
Monolithic Silicon
o Designed for use in Communications Equipment

e © o ©

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

Push-Pull Input and Output
Wide and Narrow Band Amplifier

AGC
Detector

RF, IF, and Video
Frequency Capability

o Operation from DC to 100 MHz )
®  Mixer '&ﬂws
o Limiter '|‘
© Modulator H)
o Cascode Amplifier

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

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

SCHEMATIC DIAGRAM FOR CA3005 AND CA3006

SEE NOTE

CASE_AND
SUBSTRATE RESISTANCE VALUES
IN OHMS
92CS~13343RI1
NOTE: Connect Terminal No.9 to most

positive dc supply voltage used for
circuit.

Fig.1
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ABSOLUTE-MAXIMUM VOLTAGE LIMITS, at Tp, = 25°C
Voltage limits shown for each terminal can be applied under the indicated voltage conditions for other terminals.
All voltages are with respect to GROUND (common terminal of Positive and Negative DC Supplies)

CA3005, CA3006

AGE LI ONDITIONS
TERMINAL VOLTAGE LIMITS C N TERMINAL VOLTAGE LIMITS CONDITIONS
NEGATIVE| POSITIVE | TERMINAL | VOLTAGE NEGATIVE | POSITIVE | TERMINAL | VOLTAGE
7 0 1 0
8 -6 7 0
K 9 +6 9 +6
! 33 s 10 +6 8 12 0 10 +6
1 +6 11 +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
e 11 +6
R 9 6
3 55 0 10 :e 12 0
1 +6
12 0 1 0
1 0 7 0
8 ; 10 0 12 ] N
4 -6 0 9 +6 * 9 +6
10 +6 1 +6
bl 2 0
1 0
1 0
7 0 7 0
9 +6 11 0 12 ; °
5 -12 0 10 +6 9 +6
1 +6 10 +6
12 0 12 0
N 0 8 9.5
! 0 1 95 0 : v
9 +6 . 10 +6
6 ] 0 10 .6 1 +
1 +6 CASE Internally 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

OPERATING-TEMPERATURE RANGE
STORAGE-TEMPERATURE RANGE

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

MAXIMUM SINGLE-ENDED INPUT-
SIGNAL VOLTAGE

MAXIMUM COMMON-MODE INPUT-
SIGNAL VOLTAGE

MAXIMUM DEVICE DISSIPATION

-55°C to +125°C
-65°C to +150°C

+265°C

L. 235V
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CA3005, CA3006

ELECTRICAL CHARACTERISTICS, at Ty = 25° C, Vo = 46V, Vgg = -6V

File No. 125

LIMITS TYPICAL
TEST CHARAC-
CHARACTERISTICS  |SYMBOLS|SPECIAL TEST CONDITIONS| CIRCUITS JI;&S chs';gs TERISTICS
Terminals No.3,4,5, and 6 Not CURVES
Connected Except Where Noted| Fig.  [min.] Typ. [Max[Min.| Typ. [Max. Fig.
STATIC CHARACTERISTICS
Input Offset Voltage Vio Fig.3 - 2.6 - 0.8 1 mv Fig.2
Input Offset Current Iio Fig.4 - 1.4 - |- 1.4 - HA Fig.2
Input Bias Current Iig Fig.4 - 19 40 | ~ 19 40 LA Fig.5
TERMINALS
Qui Iio Re 2
t - -
0;;';;'“ f or NC NC ng.a - 1 -1 - 1 - | mA Fig.6
Current 1 NC -VEE Fig.8 - 27 -1 = 27 - | mA NONE
u “VEE NC Fig8 | - | 045 | - | —| 045 | - | mA | NONE
-VEE -VEE Fig.8 - 1.25 -1 = 1.25 - mA Fig.6
uiescent Operatin| Io " "
Quiescent Onerating m Figg |- | 105 | -|-| 105 | -| - Fig7
Device Dissipation PT Fig.8 - % -1 - 26 - | mW NONE
DYNAMIC CHARACTERISTICS
f = |Cascode C Fig.10 | 16 20 - 116 20 -1 dB IFig.9
ower Gain Gp mz 'qutfgxenthl-Ale. Fig.12 |14 16 I 16 -| ¢ Fig.11
f = |Cascode Configuration Fig.10 - 7.8 9 | ~ 7.8 9 dB Fig:13
Noise Figure NF 100 [pifferential Ampl. " K
Mz c;";"i':l"";fion P Fig12 | - | 7.8 9| -] 178 9| d8 | Figl4
e i CMR | f=1kHz Figle |- | 101 | -|-| 100 | -| d8 | Fig1s
e Vg:,ﬁf,%g AGC | f =175 MHz Fig17 |-60| - -|-60| - -| a8 | wNone

TYPICAL STATIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPES CA3005 AND CA3006

INPUT OFFSET VOLTAGE AND CURRENT

FREE-AIR TEMPERATURE (Tpa)—°C

Fig.2
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: : : : POSITIVE DC SUPPLY VOLTS (Vccl® +6 11
HH NEGATIVE DC SUPPLY VOLTS (Vgg)e —6 L3
o ;
TT T
11 SN R

1 FEENG imsas: N oY
%I I ! ﬁ%%.boos
| FPICP,

z
& H
—a i
33 LA
o

A

§‘§ H HHHOAE
Sg ' c
i

H
N

uunsEEn sanuE uEEESRSEERERE
%o - L I [

I. ADJUST Ry FOR Vgur=020.IV

INPUT OFFSET VOLTAGE TEST CIRCUIT

2. RECORD V1o

DIFFERENTIAL
VOLTMETER

92¢s-13832




File No. 125 CA3005, CA3006

TYPICAL STATIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPES CA3005 AND CA3006

INPUT BIAS CURRENT QUIESCENT OPERATING CURRENT
T POSITIVE DC SUPPLY VOLTS (Vggl= +6 HH POSITIVE DC SUPPLY VOLTS (Vcc)e +6
1 NEGATIVE DC SUPPLY VOLTS (Vgg)e -6 HH NEGATIVE DC SUPPLY VOLTS (Vggl= —6
sopH 2 « TERMINALS No. 4 & No, 5
HH H CONNECTED TO Vgg'
HH H cg —— —— = TERMINALS No. 4 & No. 5 OPEN
w
H £l
o
[ P
w Z5
3 == |
E o 1
o gz T
< oz -
: 22
57 W
]
g g
3z
o=
L ofTTI1 T
75 -50 - 0 25 50 75 100 123 -75 -50 -25 25 S0 75 100 125
FREE-AIR TEMPERATURE (TFa)—°C FREE-AIR TEMPERATURE (Tga)—°C
92CS-13318 92CS-13318
Fig.4 Fig.5

QUIESCENT OPERATING CURRENT RATIO

T POSITIVE DC SUPPLY VOLTS (Vggl = +6

i‘lLiJI NEGATIVE DC SUPPLY VOLTS (Vgg)® -6
o p

I3

K

L3

H

K

L

G

QH

Z

o

e

CRN]

(=N

i

|

u

=3

s

~73 -5 -25 o 25 50 it 100 123

FREE-AIR TEMPERATURE (Ta)—°C
92CS-13319

Fig.6

139



CA3005, CA3006

File No. 125

TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPES CA3005 AND CA3006

POWER-GAIN (CASCODE CONFIGURATION)

CASCODE_CONFIGURAT ION
FREE-AIR TEMPERATURE (Tga) = 25°C
a0
35
@ b,
3, NN
1 NN
&
= 25 T
z NN
3 s NN
S 20 N
AN
Z s
a
s
10 100
FREQUENCY (f) — Mc/s 5135
92CS-13%519

Fig.7

NOISE FIGURE AND POWER GAIN TEST CIRCUIT
(CASCODE CONFIGURATION)

50-0
SIGNAL
SOURCE ¥
OR

NOISE
DIODE ¥

N
+6v

50-0
RF
VOLTMETER %
OR

NOISE
AMPLIFIER ¥

f Cy Ca Ly L2
Mc/s | pF pF uH pH
30 |14-150( 5-40 0.3-0.6 [0.8-1.4
100 | 5-40 | 5-40}0.07-0.12(0.15-0.3

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

140

Fig.8

92CS -13529

POWER-GAIN (DIFFERENTIAL-AMPLIFIER

CONFIGURATION)

DIFFERENTIAL-AMPLIFIER CONFIGURATION
FREE-AIR TEMPERATURE (TFa) = 25°C

[ 30]

7 s
O

(g
()

17
(/2

/

POWER GAIN (Gp) — dB

L

FREQUENCY (f) — Mc/s

Fig.9

100
92CS-13520

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

Vee
+6vV

50-0 50-0
SIGNAL RF
SOURCE ¥ VOLTMETER ¥
OR OR
NOISE NOISE
DIODE ¥ AMPLIFIER ¥
VEE
-6V 92cs-13528
f (<31 C2 L Lo
Mc/s pF pF pH uH
30 |5-40 [1.5-20 | 1.2-2 1.22
100 | 1-12 | 1-12 [0.4-0.7 | 0.25-0.5

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

Fig.10
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CA3005, CA3006

TYPICAL DYNAMIC CHARACTERISTICS

100-Mc/s NOISE FIGURE VS. Vgg (CASCODE
CONFIGURATION)

FOR TYPES CA3005 AND CA3006

100 Mc/s NOISE FIGURE VS. VEE (DIFFERENTIAL

AMPLIFIER CONFIGURATION)

CASCODE CONFIGURATION

DIFFERENTIAL-AMPLIFIER CONFIGURATION
POSITIVE DC SUPPLY VOLTS (Vccl= +6
FREE-AIR TEMPERATURE (TFa) = 25°C
Mc/s

POSITIVE DC SUPPLY VOLTS (Vcc)' +6

FREE-AIR TEMPERAWRE (TFA) = 25%C

(t) =
SOURCE RESISTANCE (Rg) =500

NCY (1) =
COURCE RESISTANGE (R.) =500 !
T @
H+ T 9
FHH £
p e
. | z e
° B
1 4 2 et
£ L] v o
z H
w @
37 2
w
4 L_sl
2 -1 -2 -3 -4 5 -6 -1 -8 -9 -0
5 NEGATIVE DC SUPPLY VOLTS (VEE)
-2 23 -4 -5 <6 -7 -8 -9 - Fia.12 92Cs-13384
NEGATIVE DC SUPPLY VOLTS (Vgg) i
92cs-13388
Fig. 11
COMMON-MODE-REJECTION RATIO
POSITIVE DC SUPPLY VOLTS (Vcc)* +6
NEGATIVE DC SUPPLY VOLTS (Vgg)s —6
(1) = 1 Ke/s Vee
11T +6 V
11T
1117
Z
=
= 1o
4
W
-]
S OSCILLOSCOPE
= WITH HIGH-GAIN
W OIFFERENTIAL
Qo (TEKTRONIX TYPE
2 05 530, 540, OR 580
= WITH TYPE D_PLUG-IN
Zz TEKTRONIX TYPE 502,
OR
H EQUIVALENT)
o
i at
ini Vce  COMMON MODE REJECTION RATIO
FoVec
-75  -50 -25 25 & I°"“ (a*)(2)(03)

FREE-AIR TEMPERATURE (Tga)—°C

92CS-13313

AGC RANGE TEST CIRCUIT
37-250
ot

Fig.13

ATTENUATOR

175 Mc/s
AMPLIFIER
GAIN: O TO 45 dB

175Mc/s
SIGNAL
SOURCE

i

Vee
-6V

A WITH S IN

220 L0G|p
VoIFF (RMS)

% A= SINGLE-ENDED VOLTAGE GAIN
92CM-13%34

Fig.14

RF
VOLTMETER

POSITION |

AGC RANGE * 20 LOGIO J—yi7y s IN POSITION 2

Fig.15

92¢5-13878

M
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m@ﬁ Linear Integrated Circuits

Solid State
Division CA3007

AF Amplifier

e 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

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

e Eliminates need for audio driver transformer

e 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

HIGHLIGHTS APPLICATIONS
® Input Impedance. . . . 4 KQ typ. o Audio Amplifier
® Output Impedance . . . 60 Q typ. ® Audio Driver
® Power Gain . . . . . . 22 dB typ.

® Push-Pull input & Output

® Direct Coupling to Class B Audio
Output Stage

SCHEMATIC DIAGRAM

s0Qv+

Ri2 Sik

Ris S S Rig
5K > 5K

™ °’j_|
ha

Rz Rt
00—} 4K | 4k
7

—O8 Qe

S Rio o Ry Riz
> 2K > 2K 100

Resistance values are in ohms

92CM-13342R2

11-73
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ABSOLUTE-MAXIMUM YOLTAGE LIMITS, atT, =25°C

Indicated voltage limits for each terminal can be applied under the specified operating conditions for other terminals.
All voltages are with respect to ground (-VcC, +VEE, or common terminal of Positive and Negative DC supplies).

TERMINAL VOLTAGE LIMITS CONDITIONS TERMINAL VOLTAGE LIMITS CONDITIONS
NEGATIVE | POSITIVE | TERMINAL | VOLTAGE NEGATIVE | POSITIVE | TERMINAL | VOLTAGE
2 0 2 0
3 -6 3 -6
6 0 6 0
1 -2.5 +2.5 7 0 8 -2 0 7 0
9 6 9 6
11 0 11 0
3 -8 2 0
6 0 3 -6
2 -8 0 7 0 9 0 +10 6 0
9 6 7 0
11 0 11 0
6 0 2 0
7 0 3 -6
3 -10 0 9 % 6 0
1l 0 10 2 0 7 0
6 0 I %
7 0 1 0
4 -8.5 0 9 % 1 0
11 0 2 0
2 0 3 6
3 I 11 -2.5 +2.5 6 0
6 0 ! 0
5 25 25 7 0 9 %
9 6 2 0
il 0 3 -6
2 0 6 0
2 . 12 2 0 7 0
5 3 0 7 0 S %
9 % 1 0
11 0 CASE INTERNALLY CONNECTED TO TERMINAL
1 0 A No.3 (SUBSTRATE) DO NOT GROUND
2 0
3 -6
7 -25 +2.5 5 0
6 0
9 +
OPERATING-TEMPERATURE RANGE . ... .... e -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 £ 0.79mm)

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

SIGNALVOLTAGE . .......... ..., 25V
MAXIMUM COMMON-MODE INPUT-

SIGNAL VOLTAGE . ....... ... .. ... .. ........ 25V
MAXIMUM DEVICE DISSIPATION .. ............... 300 mW
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CA3007

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

LIMITS TYPICAL
TEST TYPE CHARAC-
CHARACTERISTICS | SYMBOLS | SPECIAL TEST CONDITIONS | CIRCUITS CA3007 TERISTICS
Pin 4 Not Connected Unless CURVES
Otherwise Noted Fig. Min. lep. TMax. LUnits Fig.
STATIC CHARACTERISTICS
Input Unbalance Voltage Viu 3 - 0.57 5 mvV 2
Input Unbalance Current hu 3 - 0.57 5 LA 2
Input Bias Current Iy 3 - 11 34 LA 4
°§’fﬁ§§§2' Operating Vg or Vig 3 - |os87 | - v 5
Device Dissipation Pt 3 - 30 - mW NONE
DYNAMIC CHARACTERISTICS
Power Gain Gp f=1Kc/s 6 20 22 - dB NONE
Total Harmonic
Distortion THD f=1Kc/s 6 - 0.28 - % NONE
Input Impedance ZN f=1Kc/s 7 - K | - Q NONE
Cefection Ratio CMR f=1Kc/s 8 - m- e 8

TYPICAL STATIC CHARACTERISTICS AND TEST CIRCUIT FOR CA3007

INPUT UNBALANCE VOLTAGE AND CURRENT
vs TEMPERATURE

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

INPUT UNBALANCE VOLTAGE & CURRENT, INPUT BIAS

CURRENT, QUIESCENT OPERATING VOLTAGE, AND
DEVICE DISSIPATION TEST CIRCUIT

Vee
+6V

1T

T

IT
i1
]
55
{m
bz
Qi
> O 1
s Qg,ﬁ P
22 T4
S35 Q) -CUR;
EF e
53 SENEEREEn
13 T ?:'*“‘
22 T T

T
£ 2 04 11 [T 1
-75 -50 -25 3] 25 50 kE) 100 125

FREE-AIR TEMPERATURE (Tpa)—°C

144

Fig.2

92CS-13377

V.IL.VM.
(RCA WV-38A
OR
EQUIVALENT)

R} and Ry matched to 1 1%.
PT =Vccly + VEEls

VIV.M.
(RCA WV-38A

OR
EQUIVALENT)

92CS-13601

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

Fig.3
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INPUT BIAS CURRENT vs TEMPERATURE QUIESCENT OPERATING VOLTAGE vs TEMPERATURE
HH POSITIVE DC SUPPLY VOLTS (Vcc)* +6 HH POSITIVE DC SUPPLY VOLTS (Vcc)= +6 orHHH
T NEGATIVE DC SUPPLY VOLTS (Vgg)= —6 HH- NEGATIVE DC SUPPLY VOLTS (Vgg)= —6 [ t
& 2 TI7
3 :
< i ]
4 23 !
| 535
) E
s O(D
e =2
2z o
w 2% Al ~
£ 5 g2 T
o S T
2] ’_O
<, Z2 07,
@ Ug
H Sg
=3
z HH 32 o
1T 5
5 H £
75 -0 -25 0 25 50 75 100 -75  -50 -25 25 5 75 100 25
FREE-AIR TEMPERATURE (Tpa)—°C FREE-AIR TEMPERATURE (Tga) —°C
92CS-13375 92Cs-13372
Fig.4 Fig.5
TYPICAL DYNAMIC TEST CIRCUITS FOR CA3007
POWER GAIN AND TOTAL HARMONIC DISTORTION INPUT IMPEDANCE TEST CIRCUIT
TEST CIRCUIT
R
e +30V

VI.V.M.
(RCA WV-76A
OR
EQUIVALENT)

92€5-13598

Fig.7

92€$-13602

T (Output Transformer):
Primary Impedance = 2000 () C.T.
Secondary Impedance = 16
Efficiency =45% approx.
(STANCOR TYPE TA-10 OR EQUIVALENT)
Fig.6
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TYPICAL DYNAMIC CHARACTERISTIC AND TEST CIRCUITS FOR CA3007

COMMON-MODE REJECTION RATIO vs TEMPERATURE

[POSITIVE DC SuPPLY vOLTS (vee) = +6 111
NEGATIVE DC SUPPLY VOLTS (Vgg) = -6

~

RATIO (CMR)—dB

COMMON~MODE REJECTION

o

75 80 - O 25 50 75 100
FREE-AIR TEMPERATURE (Tra)—°C
. 92CS-13448
Fig.8

COMMON-MODE REJECTION-RATIO TEST CIRCUITS

vee
+6V

! 10
-
“T . VIVM.
(RCA WV-T6A
4
1 Kess L EQUIVALENT)
GENERATOR _|_
8V
€€ 92CS-13600

(A) Single-Ended Differential Voltage Gain

Vee
+6V
01 uF
©
! 0OSCILLOSCOPE
¥t AN
ca3o0? HIGH-GAI
(RMS)| peFERENTIAL
o INPUT
i Ke/s
GENERATOR| 1 590 01 uF -=|-
e D€ ()—4(—_\_
COMMON-MODE REJECTION RATIO
A% (2)(0.3) sy
CMR =20 LOSI0 ¢ ftrma) Vee
*"A = SINGLE -ENDED VOLTAGE GAIN 92¢5-13599

(B) Common-Mode Voltage Gain
Fig.9
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[]Q[E[m Linear Integrated Circuits

- CA3008 CA3015 CA3030
Do ohate CA3010 CA3016 CA3037
CA3020 CA3038

Operational Amplifiers

Monolithic Silicon

i
I

6-VOLT TYPES 12.VOLT TYPES PACKAGE ”I ”I {w
CA3008 CA3016 14-Lead Flat Pack 'l‘

CA3010 CA3015 12-Lead TO-5 Style p ‘!!‘:
CA3029 CA3030 14-Lead Plastic Dual In-Line (TO-116) J J,','jl
CA3037 CA3038 14-Lead Ceramic Dual In-Line (TO-116) ’
o o CA3010
® All types are electrically identical within their voltage groups CA3008 CA3015

@ Designed for use in Telemetry, Data-Processing, Instrumentation, and CA3016

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

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

HIGHLIGHTS CA3029, CA3030 CA3037, CA3038
6V Types 12V Types

® Open-Loop Voltage Gain 60 70 dB typ. APPLICATIONS
® Common-Mode Rejection Ratio 94 103 dB typ. @ Narrow-Bond ond Band- @ Oscillator
® Output Impedance 200 92 Q typ. pass Amplifier ® Comparator
® Input Offset Voltage 1 1 mV typ. ® Operational Functions ® Servo Driver
® Static Power Drain ot £ 12V . 175 mW typ. ® Feedback Amplifier ® Scaling Adder

+ 6V 30 30 mW typ. ® DC and Video Amplifier ® Balanced

+ 3V 7 7 mW typ. ® Multivibrator. ModulatorDriver

SCHEMATIC DIAGRAMS

+—oOov:
RZ%UK Rg S75K Rj2S75K B
14 9
u,?ox Y o— ?
]
NON- INVERTING NON-
! INVERTING
|N\‘I'Eg5.erG INPUT ag INPUT
Qs
L
:}»( Vout
R3 Rg R
4 18
2K 113K o7 P
CA3008 Yo \ 4N y
ooy | 3I|3B zm 3w
cA30 ! : ) ¥
CA3030 M CA3010 5
v Ris CA3015 Ris
CA3037 20 6 o1 v 1K
CA3038 SUBSTRATE s2cu- 333w SUBSTRATE s2cH-14068v1
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CA3008, CA3010, CA3015, CA3016, CA3029, CA3030,CA3037,CA3038 _______ File No. 316

ABSOLUTE-MAXIMUM YOLTAGE AND CURRENT LIMITS, TA = 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
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
12 1 DO NOT APPLY VOLTAGE FROM AN EX- ’ 12 1 DO NOT APPLY VOLTAGE FROM AN EX-
TERNAL SOURCE TO THIS TERMINAL TERNAL SOURCE TO THIS TERMINAL
s
CA3010 cﬁgggg CA3015 |CA3038
. 4 6 8 1 2 fasv] ov| 4 6 | 16
! 2 B oV 10 13 +6 10 13 +12
1 2 0 1 2 0
- 3 4 0 2 3 | sv| «av| 3 4 0
2 3 4V | 41V ' 6 § + 4 6 1
10 13 +6 10 13 +12
1 2 0 1 2 0
. 2 3 0 3 4 8V v 2 3 0
3 4 4V | 41V . 6 P ‘ + P p 1
10 13 +6 10 13 +12
-5 NO CONNECTION ' 5 NO CONNECTION
1 2 0 1 2 0
6 -0V Vi 4 6 20V ov
4 0 0 10 13 +6 10 13 +12
7 NO CONNECTION 7 NO CONNECTION
a DO NOT APPLY VOLTAGE FROM AN EX-
5 8 | CPERNAL SOURCE TO THiS TERMINAL . 5 8 TERNAL SOURCE TO THIS TERMINAL
- DO NOT APPLY VOLTAGE FROM AN EX-
6 | 9 | PEAAALSOURCE TO THiS TERMINAL. 6 | % | "TERNAL SOURCE TO THIS TERMINAL
1 2 0 1 2 0
7 10 ov | «7V 4 6 5 7 10 oV | +14V 4 6 -12
. 10 13 +6 10 13 +12
- DO NOT APPLY VOLTAGE FROM AN EX-
o [ u | coaeneeormersonaee | 8 | 1 | RO
4 6 6 4 6 -12
10 13 +6 10. 13 +12
200 () Between Terminals 9 12 30 mA 400 ) Between Terminals
9 12 30mA 6 & 12 (CA3008, 6 & 12 (CA3016,
CA3029, CA3037) CA3030, CA3038)
4 & 9 (CA3010) 4 & 9 (CA3015)
1 2 0. 1 2 0
1 1 v v 1 13 oV | +20V
0 3 0 +10 ' s § 0 + . 6 1
1 2 0 1 2 0
11 14 oV | <7V 4 6 6 11 14 oV | +14v 4 6 -12
10 13 +6 10 13 +12
Internally connected to Terminal No.4, . Internally connected to Terminal No.4,
CASE CA3010 (Substrate) DO NOT GROUND CASE CA3015 {Substrate) DO NOT GROUND
CA3008 CA3010
CA3016 CA3015 |CA3029 CA3016 CA3015 |[CA3008 CA30!
CA3037 CA3038 | CA3030 CA3030 CA3038 |CA3029 CA30:
OPERATING TEMPERATURE RANGE . . -55°C to +125°C [-40°C to ﬁBS‘?C MAXIMUM SIGNAL VOLTAGE. ....... BVtoHV |[-4Vto+lV
STORAGE TEMPERATURE RANGE. . . . -65°C to +150°C | -65°C to +1509C MAXIMUM DEVICE DISSIPATION .. ... 600 mW | 300 mW

148



File No. 316 CA3008, CA3010, CA3015, CA3016, CA3029, CA3030, CA3037, CA3038

ELECTRICAL CHARACTERISTICS ot TA = 25°C

Special Test Conditions
Terminal No.8 (CA3008, Test CA3008 CA3016 Typical
CA3016, CA3029, CA3030, Cir- CA3010 CA3015 Charac-
Characteristics Symbols CA3037, CA3038) cuit CA3029 CA3030 Units | teristic
Terminal No.5 (CA3010, CA3037 CA3038 Curves
CA3015) Not Connected
Unless Otherwise Specified Fig. | Min. ITyp. l Max. | Min. I Typ. I Max. Fig.
STATIC CHARACTERISTICS: .
Input Offset Voltage Vio Vec=+6V, VEE=-6V | 4 f - |.08| 5 | - oy 2
= +12V =-12v - - - - | 13711 5
Input Offset Current | = +6V =6V 5 | - ]054 5 | - . . 2
P 10 - 42V Y N I
" = +6V =6V - 83f 12 - - -
Input Bias Current s — v e 5 ) ; ) 1o | KA 3
Input Offset Voltage = 46V -y - lotol 1 R . .
Sensitivity: Positive AV|0/AVCC = 412V = .12V . . . . 0.096 | 0.5
6V o | 02| 1 mVAV | none
Negative |AVjg/AV = = ° - ) N °
gative | AVio/BVEE = 412V - 1V L] Joass | s
=46V =6V S ) P [ (R
= +1V = -12V - - - - 1] -
Device Dissipation Pp [5]shorted to [3] vce =_"_5V a1 - el - |- . - | mW | none
VEE = -6V
Ve = +12v, - - - - | 500
8 shorted to 12 VEE = -12V
DYNAMIC CHARACTERISTICS: All tests at f = 1 kHz except BWqL
Open-Loop D.ifferential AgL Vee = +6V,  VEE = -6V g | 57|60} - - - - B | &7
Voltage Gain = +]12V =-12v - - - 66 | 70 -
Open-Loop Bandwidth BW = +6V = -6V g |200] 300 - . - Sl kHz | 68
at -3dB Point oL = +12v =12V - - - fewof 30 - !
Common-Mode Rejection CMRR Vee=+6V, VEE=-6V |y |70 { %) - | -1 - “ 1 dB 12
Ratio = +12V =-12V - - - 80 | 103 -
Maximum Output-Voltage Vq(P-P = +6V =6V g | 48T -] -] | - |vep|9&10
Swing oFh) =+12V =-12V - - RARL o
z = 46V =6V [yl - -] -l o
Input Impedance IN - 42V v N ) i 5178 -
z = +6V = -6V 15 - | 200 - - - - Q 16
Output Impedance ouT -V v N i ) )
05
= +6V =6V - - - - -
Common-Mode Vicr 17 .‘3 -, [ 0.65 v none
Input-Voltage Range = 412V =12V L R o, R
-8

LEAD TEMPERATURE (During Soldering):
At distance 1/16 + 1/32 inch (1.59 * 0.79mm)
from case fOr 10 SECONAS MAX. vttt ittt it ittt ittt i tieen s eeannennenanessnnas +2656°C
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CA3008, CA3010, CA3015, CA3016, CA3029, CA3030, CA3037, CA3038

File No. 316

TYPICAL STATIC 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

INPUT OFFSET VOLTAGE AND CURRENT

INPUT BIAS CURRENT

POSITIVE DC SUPPLY VOLTS (Vcc)
NEGATIVE DC SUPPLY VOLTS (Veg)

b

wi2.5)

EEa

[<w

&

S3 1

b »

m Vee=+12V Vgg=-12ViH —ﬁ

P2 1.5 u EE "ﬁ- HHHHH

55 INPUT OFFSET VOLTAGE |

(== ol L HH ]

B5 - AR EEE N

%% 1 T

ZzZ TN [T

INPUT OFFSET CURRENT
T ]
T |
Ty i
Ve
25 50 7% I 125
AMBIENT TEMPERATURE (Ta)—°C
92CS-14929

Fig.2

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

oc
[5]| voLTmeTER

200 1KQ
Q

*1%

EQUIVALENT )

92CS-14855

Fig.4

INPUT OFFSET CURRENT AND INPUT BIAS CURRENT
TEST CIRCUIT .

DC
VOLTMETER
{RCA
Wv-—38A
OR
EQUIVALENT)

POSITIVE DC SUPPLY VOLTS (Vcc)
NEGATIVE DC SUPPLY VOLTS (Vgg)

20

INPUT BIAS CURRENT —uA

HHRRCc w2y

v
R Ee=-izy
s Eax PCcsev HHHH

-7 -30 -25 25 so s 100 125

AMBIENT TEMPERATURE (Ta)—°C
92CS-14932

Fig.3

Procedure:
Input Offset Voltage

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

Input Offset Voltage Sensitivity

- Adjust VE for a DC Output Voltage (VoyT) of 0 + 0.1 volts.
Increase |Vce | by 1 volt and record output voltage (VoyT).
. Decrease |Vcc | by 1 volt and record output voltage (VoyT).

Divide the dif b VouTt d in steps 2 and 3 by the
change in VoG in steps 2 and 39”

VouT _ VouT (Step 2) - Vour (Step 3)
Vee 2 volts

-

aw

5. Refer the reading to the input by dividing by Open Loop Voltage
Gain (AgL).
Vout/Vee
Vio/Voe = ————
AoL

o

Repeat procedures 1 through S for the Negative Supply (VEE).
. Device Dissipation

Pt =Veelc + VEEIE

IC = Direct Current into Terminal@m E

IE = Direct Current out of Terminal@®or [¢]

~

Procedure:
Input Bias Current and Input Offset Current
1. Adjust VE for |VoyTt| <0.1 v DC.

92C5-14854

150

2. M and record Vg and Vy,,
3. Calculate the Input Bias Current using the following equation:
4 = ML
100 kQ

4. Caiculate the Input Offset Current using th‘e following equation:
o = VE/100 KkQ



FileNo.316 ______ 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 VOLTAGE GAIN vs. FREQUENCY

FOR cuooa' CA3010, CA3015, CA3016, OPEN-LOOP VOLTAGE GAIN vs. FREQUENCY
A3037, CA3038 FOR CA3029 AND CA3030
POSITIVE DC sumv VOLTS (Vce) AMBIENT TEWPERATURE
POSITIVE DC SUPPLY VOLTS (Vcc) NOATIE b v VoLTS (325) (=2
° NEGATIVE DC SUPPLY VOLTS (Vgg) SOURCE, RESISTANGE (Rg)*) KQ
T | source mesistance rgeixa @ 100 TERMINAL No.8 OPEN
2 | TerRMINAL No.8[5] open |
g T 3 JRAL
z 79 = 280 ccl=+12
g Eil +25°C s £E
w = T~
: i Sy
3 T 246
< AMBIENT TU lr,u/--:cs-lcI g 'vvigh-‘ ™ N
3 NNy (2 S
7 voc 6V IR T 2Y H NI
& » Vee=-6v 8 NN
g 3, : N
°© z
w25 ]
Q L1 o
Q001 Q0! ol 10 100 0.001 .01 0.1 | 10 100
FREQUENCY (f)—MHz FREQUENCY (f)—MHz
92CS-14848 92CS-14864
Fig.6 Fig.7
OPEN-LOOP DIFFERENTIAL VOLTAGE GAIN, MAXIMUM PEAK-TO-PEAK OUTPUT
VOLTAGE, AND OPEN-LOOP BANDWIDTH AT -3 dB POINT TEST CIRCUIT
v
I %
519 V..UM,
SIGNAL TV
SOURCE _=—L ke %@ L Proced
3 Jon,r vour (00 = 1. Adjust Vg for VoyT = $0.1 V DC.
= El L Je_ 2. Measure Open-Loop Differential Voltage Gain (AgL) at f = 1 kHz,
0
o &) AC Vout
€ R/ AgL = 20 Log
T oo g oo >R | s T
20v S "PS.?" 3. Measure Maximum Peak-to-Peak Output Voltage at f = 1 kHz.
= z O :EmF EQUNALENT) | 4 Measure Open-Loop Bandwidth at -3 dB Point.
= Reference Level = Ag, at1 kHz.
vgtoc) vour (RMS) oL
I Vee Fig.8
- 92CS5~14856
MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE vs. LOAD RESISTANCE
FOR CA3008, CA3010, CA3015, CA3016, CA3037, CA3038
175 HH 175] POSITIVE DC SUPPLY VOLTS HHHH
= HHHHHH | NEGATIVE DC SuPPLY VoLTs (iep) T
d s V25 d .| TER No.8 (5] oPEN P
2 125°C 1S f I +25°
. 2 e
§'2-' vee+i2v [ g 125 prroapEss T
5 Ve 2y e HH 2 e
T TR 1] [T Vee=+2v 1] « LT
3 0 AMBIENT TEMPERATURE (TA) = —55°CH 3 ‘°: vg‘é.:.z‘, H ﬁ!. TEMPERA
g ESieasmnastans: 2 e FEH
75 e 7
; i § A
& & 1 HHH-H x ‘E H
< T T T 2 5
] s i . T & i [T]Vcer+6V
3 3;:- Ppea POSITIVE DC SUPPLY VOLTS (Vce) P FH Veg=-6v
g 2.5H-H L yec NEGATIVE DC SUPPLY VOLTS (Vgg) H 3 25H
E ] TERMINAL No.6 5 SworTeD To S 1 HHHH
3 HHHHHH i i A T
TITTTTTTT lIllllIlIIIlIIllL]llLLlll TTTTT i Ll
0 25 05 075 | 125 15 . 2 ° 0 5 20
LOAD RESISTANCE (R{)—K OHMS  szcs-apes LOAD RESISTANCE (RL)—K OHMS ~ 92CS-14862
(a) Fig.9 (b)
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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

MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE vs. LOAD RESISTANCE
FOR CA3029 AND CA3030

POSITIVE DC SUPPLY VOLTS (Vce) K~ POSITIVE DC SUPPLY VOLTS
V
NEGATIVE DC SUPPLY VOLTS (Vgg) 5 NEGATIVE DC SUPPLY VOLTS((‘\;C))
TERMINAL No.8 SHORTED TO TERMINAL No. 12 % TERMINAL No.8 OPEN €e
T S 15 1
. T £ FHHE
B ! 4 INEEEERE
E . ] Tt
3 125 T S5 VegEH2V
= 1 5 Vgg=-12V
5T, L +25°CHF aMBIENT ERATURE (Ta)=0°C &
ta Vee 412 T r 3 10 H
& [ Vec=+12v > T °
=9 [Tveg=-i2v - +70°C T M N
o= tt | 3
< 7! a 75
i 1 ke
a2 I é
z> T 0 Emnn T
2 5 T I % 4
H m | ]
3 Pivec-+6v o H - Ve
HHvee=-6v 3 HH O e
25 TTITIT E 25H+
IBNEEN! > =i
T 3 H
T = T
TTTTTT TTTT
o 025 QS0 OT5 1 25 150 175 2 3] 15 20
LOAD RESISTANCE (RL)—KQ 920544860 LOAD RESISTANCE (R )—K OHMS 92Cs- 14861
(a) (b)

Fig.10

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

[ o 1
vouorfsrea OSCILLOSCOPE
| kHz CRCA Wk (TEKTRONIX
SIGNAL Wy—38A Vourt (0C) VoutlikH2) | TYpPE 5024
SOURCE VEE oR 0%0.1V OR
EQUIVALENT) 1 EQUIVALENT)
I |

i R L L L

- 92CM -14858
Procedures: COMMON-MODE REJECTION RATIO vs. FREQUENCY
Common-Mode Rejection Ratio: POSITIVE DC SUPPLY VOLTS (Ve
= : - NEGATIVE DC SUPPLY VOLTS (Vge!
1. SetVpjas = 0. Adjust VE for VoyT(BC) =0 0.1 V. AMBIENT TEMPERATURE (Tp)=25°C
2. &pﬁg 1-kHz sinusodial input signal and adjust for Vg = 0.3 V TERMINAL No. 8 [5) OPEN
. Ti0]
3. Measure and record the RMS value of V. An oscilloscope is L
used for this measurement so that the ouH)ut signal may be visu- 2 19 ’
ally separated.from noise output. = NN Veg=+i2V
4. Calculate Common-Mode Voltage Gain: E‘I’ 0 \ VEE=-12V
£
Acm = VouT/Vs g oo B
Agp in dB =20 LOG1p Vs/VouT 45 wv INC N
5. Calculate Common-Mode Rejection Ratio: 2o N
CMR in dB = Ap|FF in dB - Agy in dB. 82 o N
Common-Mode Input-Voltage Range: x
8
1. Calculate and record CMR for various positive and negative values 50
of Vgjas within the maximum limits shown on Page 2. The Com- 0| \
mon-Mode Input-Voltage Range limits are those values of Vgjas
at which CMR is 6 dB less than that calculated in Step 5 o?the o.00! ool ol 10 100
procedure given above. FREQUENCY (f)—MHz 92C5—14859
Fig.11 Fig.12
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File No.316 ——— CA3008, CA3010, CA3015, CA3016, CA3029, CA3030, CA3037, CA3038

TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS

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

SINGLE-ENDED INPUT IMPEDANCE vs. TEMPERATURE SINGLE-ENDED INPUT IMPEDANCE TEST CIRCUIT

POSITIVE DC SUPPLY VOLTS (Vee)
NEGATIVE DC SUPPLY VOLTS(VEE
FREQUENCY (f)= 1kHz

(23
=
3
« 30
|
=z
Na2s
W
o
H
820 -2
g NEY
(=38 °
2 5 rc..JA"I l
z AL e
210 HRN e
=} cC
= 11
I:.l |
u So —#‘ H "E" 92€5-14853
2 HHEEHEH ;
@ 0 T TTIILT Fig.14
=75 -50 -25 O 25 50 75 100 25
AMBIENT TEMPERATURE (TA)— °C 92514930
Fig.13
OUTPUT IMPEDANCE TEST CIRCUIT
Vee
B X S2
[O) @
:—L SOuF Se
@, oc
. N R
SIGNAL = St vy VouT (DC)  Voyrirms)
SOURCE WVORBBA 0101V U TYP0ER3I4
4___‘ R Eounj:em) l EQUIV?LENT)
= Procedure: = N
1. With Sy in position (c), adjust VE for VouT(DC) =0 % 0.1 volt.
e 2. With Sy in position (a), and S in position (d), record VOUTl(rms).
'| -t 'l 3. With Switch Sy in position (b),and S in position (d), adjust R until
1 Fig. Vour; (rms)
92CM-14857 = ig-15 VouT,(rms) =—2‘—-—. Record value of R|_as ZgyT.
POSITIVE DC SUPPLY VOLTS (Vcc)
NEGATIVE DC SUPPLY VOLTS (Vgg)
| FREQUENCY (1) =1 kH;
3
L
5250 (1
g - - -
M -
,g,zoc . Vcc=+6v VEE=-6V
é OUTPUT IMPEDANCE vs. TEMPERATURE
& 150 Fig.16
.
2
£ 100 - LT Vo= HaV veg=-jpy
o
50
o
75  -50 -25 25 50 75 100 125
AMBIENT TEMPERATURE (Ta)—°C 92CS5-14933
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NG/

Solid State

Division

Linear Integrated
CA3008A CA3015A
CA3010A CA3016A

CA3029A

Circuits
CA3030A

File No. 310

CA3037A
CA3038A

Operational Amplifiers
Monolithic Silicon

6-VOLT TYPES 12-VOLT TYPES PACKAGE

CA3008A CA3016A 14-Lead Flat Pack
CA3010A CA3015A 12-Lead TO.5 Style
CA3029A CA3030A 14-Lead Plastic Dual In-Line (TO-116)
CA3037A CA3038A 14.Lead Ceramic Dual In-Line (TO-116)

® These new types have all the desirable features and characteristics of
their prototypes plus lower noise figures and improved input character-
istics for offset voltage, offset current, bias current, and impedance.

All types are electrically identical within their voltage groups

Designed for use in Telemetry, Data-Pr
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’”

Instr tion, and

cover Bode characteristics, phase p tion, frequency shaping, and
amplifier design. .
HIGHLIGHTS
6V Types 12V Types

© Open-Loop Voltage Gain. . . . . . 60 70 dB typ.
® Common-Mode Rejection Ratio . . 9% 103 dB typ.
© Input Impedonce . .. .. ...... 20 0k typ
® Input Offset Voltoge . . .. 0.9 1 mVyp.
@ Input Offset Current . . . 03 05 Aty
® Input Bios Current. . . . .. 25 47  _Atyp.
® Static Power Droin ot - . 175 -mWtyp.

at - 30 30 mWyp.

ot © 7 7 mWiyp.

® Narrow.Bond and Band-
poss Amplifier

® Operotionol Functions

© Feedback Amplifier

@ DC ond Video Amplifier

® Multivibrator

I
i

CA3008A, CA3016A

CA3010A, CA3015A

CA3029A, CA3030A
APPLICATIONS

® Osciilator

o Comparator

® Servo Driver

@ Scaling Adder

® Bolanced
Modulotor-Driver

CA3037A, CA3038A

CA3008A -,%m R23aix
CA3016A
CA3029A ngox 3 me n ny
CA3030A 0 o
CA3037A
CA3038A ? b
a % 0 3 9 Q2
2]
wyEknG " R | T,
% o
R;
=k u.:: 1 ;’x ||;‘x
Yo | Y L )
% »

Fig.1
SCHEMATIC DIAGRAMS"

CA3010A
CA3015A

154

11-73



File No. 310 —___ CA3008A, CA3010A, CA3015A, CA3016A, CA3029A, CA3030A, CA3037A, CA3038A

ABSOLUTE-MAXIMUM VOLTAGE AND CURRENT LIMITS, Tp = 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
CA3008A Limits Circuit Conditions CA3016A Limits Circuit Conditions
CA3010A [CA3029A| Nega- | Posi- CA3015A| CA3030A| Nega- | Posi-
CA3037A| tive tive Terminal Voltage CA3038A| tive tive Terminal Voltage
12 1 DO NOT APPLY VOLTAGE FROM AN EX- 12 1 DO NOT APPLY VOLTAGE FROM AN EX-
TERNAL SOURCE TO THIS TERMINAL TERNAL SOURCE TO THIS TERMINAL
CA3008A CA3016A
CA3029A CA3030A
CA3010A{CA3037A CA3015A | CA3038A
. 4 6 8 1 2 | aev| ov| ¢ 6t 16
! 2 Vo 10 13 +6 10 13 +12
1 2 0 1 2 0
. 3 4 0 2 3 gV | +1v 3 4 0
2 3 4V | a1y i . P 3 6 1
10 13 +6 10 13 +12
1 2 0 1 2 0
- 2 3 0 3 ¢ | v av| ? 3 0
3 4 4V | 41V ' . h 4 6 1
10 13 +6 10 13 +12
5 NO CONNECTION 5 NO CONNECTION
1 2 0 1 2 0
4 6 BURY oV 4 6 20V oV
10 13 +6 10 13 +12
7 NO CONNECTION 7 NO CONNECTION
5 8 DO NOT APPLY VOLTAGE FROM AN EX- 5 8 DO NOT APPLY VOLTAGE FROM AN EX-
TERNAL SOURCE TO THIS TERMINAL TERNAL SOURCE TO THIS TERMINAL
- DO NOT APPLY VOLTAGE FROM AN EX-
6 9 D?a't‘a%lf 'Zgbﬁcvg"%“r‘iﬁs?é’&"m’.‘mi" 6 9 TERNAL SOURCE TO THIS TERMINAL
o 1 2 0 1 2 0
7 10 oV | 47V 4 6 6 7 10 0V | +i4V 4 6 -12
10 13 +6 10 13 +12
3 DO NOT APPLY VOLTAGE FROM AN EX-
8 | 1| ORRRALSORCE T0 T TERMNAL 8 | ' | ~TERWALSOURCE TOTHS TERMINAL
4 6 % 4 6 -12
10 13 +6 10 13 +12
QB i 9 12 30 mA 400 ) Bet Terminal
9 12 30 mA % 12 (CRso0an " " S8 12 (CASOIGA,
CA3029A, CA3037A) CA3030A, CA3038A)
4 89 (CA3010A) 489 (CA3015A)
10 13 ov [+0v | ! z 0 10 13 ov | s2ov| ! z 0
' § % i 4 § | 1
1 2 0 1 2 0
11 14 oV | 47V 4 6 -6 11 14 0V | +14V 4 6 -12
10 13 +6 10 13 +12
Intarnally connected to Terminal No.4, Internally connected to Terminal No.4,
CASE CA3010A (Substrate) DO NOT GROUND CASE CA3015A (Substrate) DO NOT GROUND
CA3008A CA3010A
CA3016A CA3015A | CA3029A CA3016A CA3015A | CA3008A CA3010A
CA3037A CA3038A | CA3030A CA3030A CA3038A | CA3029A CA3037A

OPERATING TEMPERATURE RANGE . . -55°C to +125°C
STORAGE TEMPERATURE RANGE . . . . -65°C to +200°C

40°C to +80°C  MAXIMUM SIGNAL VOLTAGE. .. ... .. -8Vto+V
-65°C to +1509C MAXIMUM DEVICE DISSIPATION 600 mW

-4Vto 4V
300 mW
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CA3008A, CA3010A, CA3015A, CA3016A, CA3029A, CA3030A, CA3037A, CA3038A File No. 310
ELECTRICAL CHARACTERISTICS ot TA = 25°C
Special Test Conditions
Terminal No.8 (CA3008A, Test CA3008A CA3016A Typical
CA3016A, CA3029A, CA3030A, Cir- 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. | Max. | Min. | Typ. | Max. Fig.
STATIC CHARACTERISTICS:
Vee = 6V,  VEE = 6V 09| 2 .
Input Offset Voltage \ 4 mV 2
e i 0 SN =AW o 1| 2
Input Offset Current | = +6¥ =BV s 0315 - 2
P 10 - 1V - S 05 16|
Input Bias Current = +6V =6V 5 25 4 . .
fipu Blas Lurten B v -aw - TR
Input Offset Voltage Y sy 010] 1 ; )
Sensitivity:  Positive Avig/aVee - :IZV S . i 0.0% | 05
y o 4 ol 1 ' mV/NV | none
Negati INUTYANY = = - N )
egative | AVi0/BVEE -1V -1y - 0.156 | 05
= +6V =6V 40 -
= +12V =12V - 175
Device Dissipation P rg) VCC = +6V 4 102 mW | none
D {5]shorted to (9] Vg - 6V
Vo = +12v, 500
) 8 shorted to 12 Ve = -1V
DYNAMIC CHARACTERISTICS: All tests at f = 1 kHz except BWgL
Open-Loop Differential AoL Veo=+6V, VEE=-8V | 5 | 57| 60 - - B | 587
Voltage Gain = +12V =-12v - - 66 | 70
Open-Loop Bandwidth W = +6V = -6V g | 200} 300 . . b okHz | 687
at -3 dB Point BlloL - v - 12v e 200 | 320
Slew Rate SR Vee = +6Y VEE =6V [Rs = | noe 3 ' V/us | none
= +12V =-12V|1 K2 - 7
Common-Mode Rejection CMR Vee=+6V, VEE=-6V | ;|70 | % - - dB 12
Ratio = +12V =-12v - - 80 | 103
Maximum Output-Voltage Vo(P-P = +6V = -6V g | 4|67 - - Vpp| 9810
Swing oP-P) - 12V -1V N AR
Z = +6V =6V 14 15 20 - - - KQ 13
Input Impedance N = +12v =1V - - 75 10
Z = *GV = -6V 15 160 - 0 16
Output Impedance ouT Sy Y i &
= 46V - v +0.5
Common-Mode VicR nl 4 v nene
Input-Voltage Range = +12V -1V +0.65
8
Vee = +3V, VEE = -3V 6.3 9 6.3 9
ise Fi =V =6V [Rg=| i 83 | 12 83|12 | v
Noise Figure NF v - i i 0 |
= +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 SECONAS MAX. -« « o v v et e et e e et et e e e e e e e e et e e e e e e e e et e e e +265°C
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File No. 310 ____ 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

INPUT OFFSET VOLTAGE AND CURRENT

INPUT BIAS CURRENT

POSITIVE DC SUPPLY VOLTS (Vcc)
NEGATIVE DC SUPPLY VOLTS (Vgg)

nA

&

INPUT OFFSET VOLTAGE —mV
INPUT OFFSET CURRENT—
3]
A}
L |
L ¥
|
E==

11

o

POSITIVE DC SUPPLY VOLTS (Vcc)
NEGATIVE DC SUPPLY VOLTS (Vgg)

75

Veces,,

Ve
__ﬁ‘-"'“lzv

/

INPUT BIAS CURRENT — pA

Vees
[ Vee--

o
,<2

H HH

25

T
T T

[+) 1T I

=75 -50 -25 25 . 50 75 100 125

-75  -50 -25 25 50 75 100 25

AMBIENT TEMPERATURE (TA)— *C
92C5-14846

Fig.2

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

0C
VOLTMETER
(RCA
Wv-38A
OR
EQUIVALENT )

92¢5-14855
Fig.4

INPUT OFFSET CURRENT AND INPUT BIAS CURRENT
TEST CIRCUIT

0C
VOLTMETER
(RCA
wv-38A
R
EQUIVALENT)

92514854

AMBIENT TEMPERATURE (TA)—°C
92CS-14847

Fig.3

Procedure:
Input Offset Voltage

1. Adjust Vg 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

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

Increase Vcc| by 1 volt and record output voltage (VoyT)-

. Decrease |Vcg | by 1 volt and record output voltage (VoyT).

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

VouTt - VouT (Step 2) - VouT (Step 3)
Vee 2 volts

Refer the reading to the input by dividing by Open Loop Voltage
Gain (AgL)-

-

s

I

Vout/Vee
AoL
Repeat procedures 1 through 5 for the Negative Supply (VEE).
. Device Dissipation
PT = Vgelc + VEgle
Ic = Direct Current into Terminal 13 or @
1g = Direct Current out of Terminal 6 or @

Vio/Vee =

e

Procedure:

Input Bias Current and Input Offset Current

1. Adjust VE for |VouTt| < 0.1 v DC.

2. Measure and record VE and Vi,

3. Calculate the Input Bias Current using the following equation:
Ving

100 k()

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

lio = VE/100 KQ

ha =
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File No. 310

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

TYPICAL DYNAMIC 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

OPEN LOOP VOLTAGE GAIN vs. FREQUENCY

FOR CA3008A, CA3010A, CA3015A, CA3016A, OPEN LOOP VOLTAGE GAIN vs. FREQUENCY
CA3037A, CA3038A FOR CA3029A AND CA3030A.
POSITIVE DC SUPPLY VOLTS (vcc) POSITIVE DC SUPPLY VOLTS (Vcc) AMBIENT TEMPERATURE
o | nesative oc supeuy vours (e ';53;&"5;‘;;252;‘{,,‘;?}.*3;"55’ A
3 SOURCE RESISTANCE (Rs)*IK 2 @ 100 TERMINAL No.8 OPEN
2 | rermnaL no s E] open ‘l’ [
7 0 - |
z ™ H U 3 80| ccl=+12
§ o (] +25°C :‘z, WVeg)=-12
= "
S P mE St
2 [ amBIENT TEMP (Tare-58°C 4 Weel=+ NN
g £ N
§ | ” Veg+2V 3 4 NN
3 -2
1 VeC*+6 i | M g NN
4
10 S25°C ﬁ ] g N
0 L1 o] y
000! ool o 0 100 0.00! 0.01 0. ] o 100
FREQUENCY (f)—MHz 52¢5-14848 FREQUENCY (f)—MHz 92¢s-14864
Fig.6 Fig.7
OPEN-LOOP DIFFERENTIAL VOLTAGE GAIN, MAXIMUM PEAK-TO-PEAK OUTPUT
VOLTAGE, AND OPEN-LOOP BANDWIDTH AT -3 POINT TEST CIRCUIT
vIN Vcc - /]9
5102 (RMS) V.T.VM,
GNA
SouRCE =—-L ke JV%GE T Proced
O J-oiuF YouT(00) = 1. Adjust Vg for VoyT = 0.1 V DC.
= 3 L L 2. Measure Open-Loop Differential Voltage Gain (AgL) at f = 1 kHz
4 Vv,
4 = Ac _ ouTt
= TMETER Agp = 20 Logyg ———
= zooamZ 1CcUT i2 o Am”e oL 210 Vin
20v t) - TYP:Em 3. Measure Maximum Peak-to-Peak Output Voltage at f = 1 kHz
= . 2 O I°-"‘F EQUIVALENT) | 4. Measure Open-Loop Bandwidth at -3 dB Point
= Reference Level = Ag, at 1 kHz
Ve (061 vour (RMS) oL
I X Veg J__ Fig.8
- - SZCS—MBSB—
MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE vs. LOAD RESISTANCE
FOR CA3008A, CA3010A, CA3015A, CA3016A, CA3037A, CA3038A
175] HHFE POSITIVE DC SUPPLY VOLTS (Vcc) HHH
= j A NEGATIVE DC SUPPLY VOLTS (Vge) T
I ;%*25'0 TERMINAL No.8 [5| OPEN T
:>;. +125° E i 2s5°c 1
F oo v 1 1
§'z“' vee=+12v [ -55':“ = T
- VEg=-12V [] T T3 H ” ! : T
2 AR I Vecs+i2v T E#Ia HHH
3 AMBIENT TEMPERATURE (TA) = ~55°CH] H H PT AMBIENT TEMPERATURE (Ta)=125°C 11H
IS ARERENEREREN] I TIITTIT TTITL 1l
-3 A HHH HHEH N
& +25°C + —55°¢ 1 u;
é ] =TT +125°C | 2 -
3 T 0
11T IEEE RN
i CHH e g oy
FEH LLEEHH- "posimive oc suppLy vouTs (veo) H HHH vee=-6v
§ 2.5 Vee [T1" NEGATIVE DC SUPPLY VOLTS (Vgg) H § T
F VEE*-6V 1 TERMINAL No.8 [5] SHORTED TO [ 5 T
X et e e No.12[8 H g HHHH
= 1 ==}{{=Ili IEEREESANNEREANES TITTTTT 1111 TTTTTTT Ll
0 o 05 o071 | 12 15 15 2 © 0 5 20
LOAD RESISTANCE (R )—K OHMS  gpcs-1a849 LOAD RESISTANCE (RL)—K OHMS  g,05_14g62
(a) Fig.9 (b)
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File No. 310 — . CA3008A, CA3010A, CA3015A, CA3016A, CA3029A, CA3030A, CA3037A, CA3038A

TYPICAL DYNAMIC 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

MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE vs. LOAD RESISTANCE
FOR CA3029A AND CA3030A

POSITIVE DC SUPPLY VOLTS (Veg) & | POSITIVE DC SUPPLY VOLTS (Ve
NEGATIVE DC SUPPLY VOLTS (Vgg) - NEGATIVE DC SUPPLY VOLTS (Vgg)
TERMINAL No. 8 SHORTED TO TERMINAL No. 12 - No.8 OPEN
& TTTITT _9‘ TITTTTIT
= 1T T
] 117 ﬂ IEEESEN]
& T 1 § T
3 2 T 125 Vegr+i2V
2 1 i 5 VEE*-12V
<o o &
1% +25°CH- AMBIENT TEMP! Ta):0°C 5 T
%o | T 3 T
5% Hvec v2vipg Tl T % H
';.?.. H vee=-izv T T =
S0 7s g HHHIH T 78
Eg I °
HH 2 HrrHe
mu 1 1 x HH s
sHH H b il
3 H# VoV 3 Hget - o
[-+-1-1 +HVeg=-6V ) 1
23 EEEEREENEN Z 23]
111 IEEEEE] x 1
. T < 11
T IBNENA = IRRu
11 TITTLT TITTTT maun
o 025 Q50 O3 1 125 150 7S 2 o o 15 20
LOAD RESISTANCE (RLI—KQ 92c3-14860 LOAD RESISTANCE (RU)—K OHMS  gpc5_1ag61
()
(@) Fig.10 ®

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

| ]d’/ocl l

—
VOLTMETER osgioscore
(Rc;‘ VouT (0C) Voyt(tkHz) TVPE".'»O‘O‘Z‘A
Wo3sA | oxoav
EQUIVALENT) l EQUIVALENT)
L '

92cM-14838
COMMON-MODE REJECTION RATIO vs. FREQUENCY

Procedures:
Common-Mode Rejection Ratio: :g.:g&o:csgwyv%:?safsc),
1. Set Vgjas = 0. Adjust Vg for VoyT(DC) =01 0.1 V. AMBIENT TEMPERATURE (TA)-ZSEC
2, &p%}){ 1-kHz sinusodial input signal and adjust for Vg = 0.3 V TERMINAL No. 8 [5] OPEN
. [

3. Measure and record the RMS value of Vgy1. An oscilloscope is ol Y

used for this measurement so that the ouﬂnut signal may be visu- = <

ally separated.from noise output. gn NN Vegr+i2V
4, Calculate Common-Mode Voltage Gain: s,‘l’ N VEe*-i2V

w
Acm = Vout/Vs £z o ve e R
Acw in 68 =-20L0G10 VS/VouT 43 vee INL TN
5. Calculate C Mode Rejection Ratio: 22 N
CMR in dB = ApjFF In dB - Agy in dB. 52 N
Common-Mode Input-Voltage Range: 2 \\
LS

1. Calculate and record CMR for various positive and negative values

of Vgjas within the maximum limits shown on Page 2. The Com- <o) \

mon-Mode Input-Voitage Range limits are those values of Vgias

at which CMR is 6 dB less than that calculated in Step 5 o ée 0.001 oo o1 o 100

procedure given above. FREQUENCY (f)—MHz 92C$~14859

Fig.11 Fig.12
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CA3008A, CA3010A, CA3015A, CA3016A, CA3029A, CA3030A, CA3037A, CA3038A ______File No. 310

TYPICAL DYNAMIC 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

SINGLE-ENDED INPUT IMPEDANCE vs. TEMPERATURE SINGLE-ENDED INPUT IMPEDANCE TEST CIRCUIT
40[ poSITIVE DC SUPPLY VOLTS (Vcc) ’

NEGATIVE DC SUPPLY VOLTS (Vgg)

30|

SINGLE~ENDED INPUT IMPEDANCE (Z|N)—K OHMS

Vg 92C5-14853

50 75 100 125
RE (TA)— °C

OUTPUT IMPEDANCE TEST CIRCUIT

2
Iovg
-L 50uF [ (,® 1
DC AC
1 pocferen
SIGNAL = S ,},75‘;,,,. Vout (DC)  voyrirms) ¢ TYPE 314
SOURCE oR 0£0.1v OR
T EQUIVALENT) EQUIVALENT)
= " | I
= Procedure: =
1. With S in position (c), adjust Vg for VoyT(DC) =0 # 0.1 volt.
2. With Sy in position (a), and S in position (d), record VoyTy (tms) .
: " 20y = 3. With Switch S1 in position (b) and S in position (d) adjust Ry_until
i l VouT, (rms)
92cM-14857 Fig.15 VouT,(tms) = 2OUTV  Record value of Ry as ZoyT-
! POSITIVE DC SUPPLY VOLTS (Vcc) NOISE FIGURE vs. FREQUENCY
¢ NEGATIVE DC SUPPLY VOLTS (Vgg)
T . POSITIVE DC SUPPLY VOLTS (Vcc)
T ! NEGATIVE DC SUPPLY VOLTS (VeE)
HH T SOURCE RESISTANCE =1 K OHM
¢ *°HH o
3 FH Voc=+6V
| VEE=-6V
3 . g
N 5 s |
w T THESE CURVES DO NOT
g H APPLY FOR €-VOLT UNITS
. 2 s (CA3008A, CA30I0A, CA30294,
4 g 3 N
! 2 Vegs+H2V b N
5 ool vee=-i2v ]
2 T HHE @
i § HHH 2 \\\Z\\
{ 75l T TeTT H
! -75 -50 -25 O 25 50 75 100 125 NN S —
% AMBIENT Ta1—ec .
i : 100 4 %1000 100C
FREQUENCY (f)—
OUTPUT IMPEDANCE vs. TEMPERATURE REQUENCY (N—Hz szcs-1es2
Fig.1
160 Fig.16 9.7
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File No. 128

U_QCEHD Linear Integrated Circuits

Solid State CA3011
Division CA3012

Wide-Band Amplifiers

Monolithic Silicon

—

FEATURES & APPLICATIONS
oneal
o exceptionally high amplifier gain: o cexcellent limiting characteristics — e
)
o

600 .V typ. at 10.7 MHz

© wide frequency capability —
100 kHz to > 20 MHz

power gain at 4.5 MHz —75 dB typ. Input limiting voltage (knee) = Il‘vw‘l i
1l
Iy
iy
|

R

% 7% g%

o O O IKSRio Qg
Fig.1 SCHEMATIC DIAGRAM FOR CA3011 AND CA3012

7| ag

R7 oskS>Re Ro

GROUND
80
Ris
1K Ria
20—
1K
03 04
RESISTANCE VALUES ARE IN OHMS 92CM-13780RI

% INTERNAL CONNECTION-DO NOT USE

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

FM AF
DETECTOR [ "|AMPLIFIER ——cq

SPEAKER

|_|_I

88-108 MHz 10.7-MHz
TUNER SELECTIVITY

92CM-13825
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CA3011, CA3012 File No. 128
ABSOLUTE-MAXIMUM VOLTAGE LIMITS AT T4 = 25° C
Indicated voltage limits for each terminal can be applied under the specified voltage
conditions for other teminals. All voltages are with respect to ground (Terminal 8),
NOTE: TERMINALS6, 7, AND 9 OF RCA-CA3011 AND CA3012 ARE USED FOR INTERNAL
CONNECTIONS. DO NOT APPLY VOLTAGES OR MAKE EXTERNAL CONNECTIONS TO
THESE TERMINALS.
CA3011
TERMINAL VOLTAGE LIMITS VOLTAGE CONDITIONS AT OTHER TERMINALS
1 2 3 4 5 8 10
1 -3 +3 - Same as 1 +2.5 t0 +1.5 +1.5 Ground +1.5
2 -3 +3 Same as 2 - 2 +2.5t0 4.5 +1.5 Ground +1.5
3 -3 3 -3t043 | Sameasl | B = | 2545 | 45 | Goud | 45
4 2.5 4.5 3043 | Sameasl | T 2 - 45 | Gowd | 415
5 0. +0 -3to +3 Same as 1 E _§ +2.5 t0 +1.5 - Ground +1.5
8 -3 +.5 -3to 43 Same as 1 w +2.5t0 +1.5 +1.5 Ground +1.5
10 0 +10 -3to 43 Same as 1 +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 1 5 s 0
1 -3 +3 - Same as 1 +2.5 to +10 +10 Ground +10
2 -3 +3 Same as 2 - @ +2.51t0 +10 +10 Ground +10
3 3 3 tos3 | Semeasl |E = | «5to+0 | 40 | Goud | +I0
4 +2.5 +0 -3to +3 Same as 1 ; ; - +0 Ground +10
5 0 03 | 3to3 | Smeasl |5 & | 25t | - | Gowd | 40
8 -3 +0 -3to 43 Same as 1 = +2.5t0 +10 +10 Ground +10
10 0 +13 -3to 43 Same as 1 +2.5to0 +10 +10 Ground -
CASE INTERNALLY CONNECTED TO TERMINAL NO.8 (GROUND TERMINAL)

-55 to +125° C
6510 +150° C

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

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

from case for 10secondsmax. ............... +265°C

MAXIMUM INPUT-SIGNAL VOLTAGE:

Between Terminals 1and2..................... 3V
MAXIMUM DEVICE DISSIPATION . ................. 300 mW
RECOMMENDED MINIMUM DC SUPPLY VOLTAGE (V¢¢) .. 5.5V

162

Example of Use or LIMITS TABLE:

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

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

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



File No. 128 CA3011, CA3012

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS LIMITS YPIGAL
CHARACTERISTICS SETUP DC | AMBIENT CHARAC-
oo S fremorlory et gon | o | e
PROCEDURE| | Vod " UNITS| CURVES
Fig. Mc/s Volts oc Min. | Typ. [Max.] Min. | Typ.| Max. Fig.
55 | - |80 | -] 66]80]135] mW
- 6 25 o]0 {133 66] 90 |121] mw 4
A =10 -]6e| 0[] nw
Total 55 - [130 ] - o7 130] 190] mw
gie;'g:aﬁon, Pr 3 - 15 +25 |95 (120 | 187] 97 120{ i67] mw 4
A5 f - fwo| -] os| 100] 167] mw
55 | - | = | -[150] 20| 275] mw
- 10 25 -] -1 -11m0] 190] 255] mw 4
a5 | - | - | -] 1s0{ 160} 255] mw
55 | -|s5] -] 50| 550 -] a8
5 1 6 5 leo|es| -] eof 66| -] aB §
a5 | -|61| -| 0| 61 -] a8
55 | -5 -] ss| sof - a8
5 1 15 25 Pes|[ 0] -Fes| 7o -1 a8 6
Voltage Gain** A a5 | -] 65| -] 5] 65| -] @8
55 1 -] -] -1s55] s -] e
5 1 10 s |- -] -1e| n| -] e 6
azs f -1 -] -] 55| 6] -] a8
; 45 15 2 leo|er]| -eo] 7] -] a8 :
10.7 15 25 |ss|e]| -] ss] 6] -] a8
Input-Impedance
Components:
St Riy 8 45 15 | s |- 3] =) -] 3] -]l o
2:,';'6'?,';1';“‘ Oy 8 45 75 as |-l -] -] 1] -l eF] 9
Qutput Impedance
Components:
o ontput Rour| 10 45 15 | o5 | -laus| -] -|as -] u
';:;‘;'17,'32:;""' coer| 10 45 75 o | -a2| -] -le2| -} oF| 1
Noise Figure NF 12 45 15 2 | -ls7] -] -|87] -] 8 3
{;‘:,2;;;3‘,;‘;;5) vigm | 5 45 75 a5 | - wolao] -|aw|af | s

* The total current drain may be determined by dividing P1 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 V.
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CA3011, CA3012 File No. 128

TYPICAL CHARACTERISTICS AND TEST SETUPS

DISSIPATION TEST SETUP DISSIPATION VS TEMPERATURE
+ec [FAPPLIES ONLY FOR CA30I
11T
3
:
3
& oc
& =aum sUPPI:y vours | ]
3 ‘cc)=10*3HH
=
F 1T
g E
H
-] 7.5
[l 11 >
g s
&
- = a, 5
TOTAL DEVICE DISSIPATION (P)=Vgc T 8
92Cs-13812 A 1 11T SRR RN RSN RN
-5 50 -25 25 % 715 100 25 150
Fig.3 AMBIENT TEMPERATURE (Tp) — °C
92Cs-13813
Fig.4
VOLTAGE-GAIN TEST SETUP
+Vec PROCEDURES
A - Voltage Gain:
1) Set input frequency at desired value,
vi =100 wV rms.
2) Record vg.
RF VTVM, 3) Calculate Voltage Gain A from
(BOONTON A =20 log1g vo/vi
OR EQUVALENT) 4) Repeat Steps 1, 2, and 3 for each
freq: and/or for desired.
—l— B - Input Limiting Voltage (Knee):
1) Repe?:mstepvs Al and A2, using
vi =100m
® ® 2) Decrease v to the level at which vo
is 3 dB below its value for vi =100 mV.
OlpF= O.IuF 3) Record v as Input Limiting Voltage
:L l’ 92Cs-13813 (Knee).
Fig.5
VOLTAGE GAIN & INPUT LIMITING VOLTAGE VOLTAGE GAIN AND INPUT LIMITING VOLTAGE
VS TEMPERATURE VS FREQUENCY
TC SUPPLY VOLTS (Vg = 75 scuslsnr TEI‘f'Esl:ATU)RE (Ta)=25°C
SUPPLY VOLT =75
FREQUENCY (f) =.1 Mc/s = mc:neslsrmcvzo(?tsn-son
SOURCE (Rg)= 508 LOAD RESISTANCE (R )=IKQ 700 %
LOAD RESISTANCE (Ry) » 1 KQ > 72| |
T T i =)
7 1 T s00 | / E
A FHEH s 0 b0 5
s HHH VOLTAGE GAIN § - VOLTAGE GAl =
] 00w N " -1
3 ann ) EN 00 g
£ 1 T o 8 S 3
Z g5 e 1 3008 z >
g +H - 2 K 400 o
g cob AR -HF INPUT LIMITING VOLTAGE 2005 w ) =
§ =1 g 64 L 300 5
. M‘é 2 INPUT LIMITING VOLTAGE / 5
2 62 200 2
75 80 -25 25 50 75 100 Flag_ W
E - - €0 oo
AMBIENT TEMPERATURE (Tp) — °C o | R I
92¢s-13809 FREQUENCY (f)—Mc/s
92CS -13783

Flg.6 Fig.7
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CA3011, CA3012

TYPICAL CHARACTERISTICS AND TEST SETUPS

INPUT-IMPEDANCE COMPONENTS
TEST SETUP

OR
EQUIVALENT) 1O

+Vee

OUTPUT-IMPEDANCE COMPONENTS
TEST SETUP

R-X
HI METER
° (BOONTON TYPE
o 250A
Lo

OR
EQUIVALENT)

NOISE FIGURE TEST SETUP

4.5-MHz
NOISE SOURCE
(KAY

"THERMA-NODE';
OR EQUIVALENT
Ry O.IuF

J_ =

L1 = 82 (H, center-tapped

L2 = 2.36 1H

INPUT-IMPEDANCE COMPONENTS

SUPPLY VOLTS (Vgg) * 7.5

-3
T
1

3

o

[PARALLEL INPUT CAPACITANCE (Cjy)-PICOFARADS

£

PARALLEL INPUT RESISTANCE (ﬂ,N)—KILO"NS

=

0
FREQUENCY (f) — Mc/s

92CS-13795

OUTPUT-IMPEDANCE COMPONENTS

DC SUPPLY VOLTS (VCC)-'I.!. T
TTTT
g g
g H
c8 B
+ :
i
<
3 3
3 3
45 u; 40 e
w O Bv
3L =
b4 I
H H
3 o
130 |
15
92Cs-13796

NOISE FIGURE VS DC SUPPLY VOLTAGE

AMBIENT TEMPERATURE (T3)=25°C
FREQUENCY (f)=4.5MHz
SOURCE RESISTANCE (R5)=2000

RF VTVM
(BOONTON

TYPE 910
OR EQUIVALENT)

92C5-13814

C1,C2 = Arco Type 423 padder, or equivalent

Fig.12

NOISE FIGURE (NF)—dB

10

DC SUPPLY VOLTS (V)

92Cs-13788
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File No. 129

m@m Linear Integrated Circuits

Solid State CA3013
Division CA3014

Wide-Band Amplifier-Discriminators
Monolithic Silicon
SCHEMATIC DIAGRAM FOR CA3013 AND CA3014 v+

S G G

Ry 0 0.
9 " i ‘ é

il

’ll

o
a0 Ru
6K FEATURES & APPLICATIONS:
® exceptionally high gain:
power gain at 4.5 MHz — 75 dB typ.
02
. llent limiting ch istics =
mpm limiting vol'uge (knee)
Rg = 300 uV typ. at 4.5 MHz
1K of
® excellent AM rejection: > 50 dB
ot 4.5 MHz
v, | g
} 444 ® high audio-voltage recovery —
220 mV typ. at 4.5 MHz
s Se s2cu-3779R 25 kHz deviation
® wide frequency copability — 100 kHz
to > 20 MHz
BLOCK DIAGRAM OF TYPICAL TELEVISION RECEIVER USING RCA INTEGRATED-
CIRCUIT SOUND-IF AMPLIFIER AND DETECTOR SECTION ® comprehensive circuit functions:
if amplifier, AM and noise limiter,
T3 FM d avdio p plifi
m AMPLIFIER &’m“vﬁﬁﬁm !
ETERTOR CIRCUITS
asmadl 00 0L——
PICTURE
1 TUBE
]
|
gI *DISCRMINATOR
IRANSFORMER:
ok ShiTGn

92CM-13826

1173
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File No. 129

CA3013, CA3014

ABSOLUTE-MAXIMUM YOLTAGE LIMITS AT Tp = 25° C

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

CA3013
TERMINAL | VOLTAGE LIMITS VOLTAGE CONDITIONS AT OTHER TERMINALS
1 2 3 4 5 6 7 8 9 10
1 -3 +3 . Same as 1 +2.5t0 +7.5 | +7.5 | Same as 4 | Same as 4 | Ground | AF Output | +7.5
2 -3 +3 Same as 2 - o +2.510 47.5 | +7.5 | Same as 4 | Same as 4 | Ground | AF Output | +7.5
3 -3 +3 -3to +3 | Same as 1 -_3 +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 -: - +1.5 | Same as 4 | Same as 4 | Ground | AF Output | +1.5
5 0 +10 |[-3to+3| Sameas1 é +25t0+47.5| - |Sameas4 | Same as4 | Ground | AF Output | +7.5
6 +2.5 4.5 | -3to+3| Same as 1 _";. Same as 6 | +1.5 - Same as 4 | Ground | AF Qutput | +1.5
7 +2.5 +1.5 | -3to+3 | Sameas 1 5 +2.5t0 7.5 | +7.5 | Same as 4 - Ground | AF Qutput | +7.5
8 -3 +.5 | -3to +3 | Same as 1 % +2.5t0 +7.5 | +7.5 | Same as 4 | Same as 4 | Ground | AF Qutput | +7.5
9 0 4.5 [-3to+3| Sameas1| = |+2.5t0o+7.5| +1.5 | Same as 4 | Same as 4 | Ground - 4.5 |
10 0 +0 |-3to+3| Sameas1 +2.5t0 +7.5 | +1.5 | Same as 4 | Same as 4 | Ground | AF Output | -
CASE INTERNALLY CONNECTED TO TERMINAL No.8 (GROUND TERMINAL)
CA3014
TERMINAL | VOLTASE LiwiTs VOLTAGE CONDITIONS AT OTHER TERMINALS
1 2 3 4 5 6 7 8 9 10
1 -3 +3 - Same as 1 +2.5t0 +10 | +10 | Same as 4 | Same as 4 | Ground | AF Qutput | +10
2 -3 +3  |Sameas? - o +2.5to +10 | +10 | Same as 4 | Same as 4 | Ground | AF Qutput | +10
3 -3 +3 -3to +3 | Same as 1 % +2.5t0 +10 | +10 | Same as 4 | Same as 4 | Ground | AF Output | +10
4 +2.5 +0 | -3to+3 ] Sameasl —: - +10 | Same as 4 | Same as 4 | Ground | AF Output | +10
5 0 +13 [-3to+3 | Sameas 1 sf.’. +2.5t0 +10 | - | Same as 4| Same as 4 | Ground | AF Qutput | +10
6 +2.5 +0 | -3to+3 | Same as 1 ; Same as 6 | +10 - Same as 4 | Ground | AF Output | +10
7 +2.5 +10 | -3to+3| Sameas1 5 +2.5t0 +10 | +10 | Same as 4 - Ground | AF Output | +10
8 -3 M0 |-3to3|smeas1| 2 [+25t0 +10 | +10 [ same as 4| same as 4 | Ground | AF Output | +10
9 0 40 |-3to+3|Sameas1| S |+2.5to+10 | +10 | Sameas 4 | Same as 4 | Ground - +10
10 0 +13 [ -3to+3| Sameasl +2.5t0 +10 | +10 | Same as 4 | Same as 4 | Ground | AF Qutput | -
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):
Atdistance 1/16 £ 1/32 inch (1.569 + 0.79mm)

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

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

......................... 55V

SUPPLY VOLTAGE (V)

applied to Terminal 1 under the following conditions:

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

Terminal 4 is at any dc potential between +2.5and +7.5 voits’
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
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CA3013, CA3014 File No. 129

TEST CONDITIONS LIMITS TYPICAL
ELECTRICAL DC AMBIENT CHARAC-
CHARACTERISTICS ’ SETUP|FREQUENCY| SUPPLY |TEMPERA|  RCA RCA TERISTICS
(See Page 8 for SYMBOLS| & VOLTAGE| TURE CA3013 CA014  JUNITS| cyrvEs
Definitions of Terms) PROCEDURE f Vee TA .
Fig. Mc/s volts oc  |Min.{Typ.[Max.|Min.[Typ. [Max. Fig.
-55 - |80 = ]73]80 120 mw
3 - 6 +25 6090 | 133] 73|90 | 110] mW 4
+125 - [ 70| - |60 70 110} mW
Total -55 - |130f - J106[130 [ 170} mW
Device Py 3 - 1.5 +25 87 {120 | 187]106 (120 [ 150] mw 4
Dissipation* +125 - [100| - | 90[100 150 mW
-85 - | = [ = |165]210 [ 250} mW
3 - 10 +25 = | = | = 1165[{190 [ 230} mW 4
+125 - | = | = |150]160 | 230] mW
-55 - [ 55| -}5)5([~] d
5 1 6 +25 6066 | - J60)66 ) -] dB 6
+125 - |61 - ]50)61f-1] dB
-55 - [ 59| - ]5([5 -] dB
5 1 7.5 +25 6570 [ - | 65]70 (- dB 6
Voltage Gain** A +;§5 ol 1 gg 2? - gg
5 1 10 +25 - = | ~|65[71]-1] dB 6
+125 - |- =1]5]66|~] dB
4.5 1.5 +25 6067 |~ J60]67 | -1 dB
5 10.7 1.5 +25 55|60 | - |5 |60|~-{ dB 7
Input-Impedance
Components:
Parallel Input Riy 8 45 15 | -3 |-]-13|-]w]| 9
Resistance
Paralle! Input Ciy 8 45 5| o -1 |--|71|-10F 9
Capacitance
Output-Impedance
Components:
Parallel Output RouT 10 45 7.5 2 |- as| - |- |ns| -k |
Resistance
Parallel Qutput 1 45 75 2 — la2l-1- a2 - 1
Capacitance Cout 0 ) ’ o ’ ’ o
Noise Figure NF 12 4.5 1.5 +25 - (87 =-}f-|87]~1] dB 13
Input Limiting .
Voltage (Knee) vj(lim) 14 4.5 1.5 +25 -~ 1300]450] - |300 |400f wnV 15
6 25 f- |155] - |- [155] = | av
Recovered AF Voltage | v,(af) 14 4.5 1.5 +25 128188 — ]135]188 | - | mV 15
10 +25 -|=-1=-1-120] -] mv
Amplituae-Modulation
Rej?action AMR 16 4.5 1.5 +25 -5 |=-]-15%]~-1] dB -
Discriminator Ro@isc| - 45 7.5 2 |-|e|-|-|e0|-] | -
Output Resistance
Total Harmonic o
Distortion THD 14 4.5 7.5 +25 - |18 =-}-1|18]~ % 17
* Total current drain may be determined by dividing Pty Vcc. ** Recommended minimum dc supply voltage (V¢c) is 5.5 V.

) X
Nominal load cutrent flowing into terminal 5 is 1.5 mA at 7.5 V.
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File No. 129 CA3013, CA3014

TYPICAL CHARACTERISTICS AND TEST SETUPS

DISSIPATION TEST SETUP DISSIPATION vs. TEMPERATURE
e

IES ONLY FOR CA3014/

H*
H1>
HHo
FHR

n

N
o
o
&
3
I

-VoLTS

OTAL DEVICE DISSIPATION (P1)-MILLIVATTS!

TOTAL DEVICE DISSIPATION (P1)=VccI

92CS-13804 = [v]
75 50 -25 0 25 5 75 100 125 150
Fig.3 AMBIENT TEMPERATURE (Ty) — °C
92Cs-13797
Fig.4

VOLTAGE-GAIN TEST SETUP

PROCEDURE:
1) Set input frequency at desired value, Vi = 100 pV rms.

RF VTVM.
(BOONTON 2) Record Vo
OR ERORAL BT 3) Calculate Voltage Gain A from A =20 logy, v, /v;.
_I_ 4) Repeat Steps 1, 2, and 3 for each frequency
L and/or temperature desired.

Fig.5
92CS-13786
1-Mc/s VOLTAGE GAIN vs. TEMPERATURE VOLTAGE GAIN vs. FREQUENCY
[DCSUPPLY VOLTS (Vegl = 75 ANBIENTTEWPERATURE (:)+25°C
FREQUENCY () = I Mc/s DC SUPPLY VOLTS (Vcc)= 7.5
SOURCE RESISTANCE (Rg)*500
SOURCE (Rg) = 50 & LOAD RESISTANCE (RU) = 1K
LOAD RESISTANCE (Rp) = | KQ 72
TTTT
! 70
Q @
T 79 o \
i 1 es \
- s
z
a © z
o a
w )
o
g s ] \
3 2 64
> ] \
o
> \
62
L__sor EEEEEEEE; mamm
=75 -50 -25 <] 25 50 el 100 125
AMBIENT TEMPERATURE (Tp) — °C 5‘; L
] | 10
925-13794 FREQUENCY (f)—Mc/s
92Cs-13782
Fig.6 Fig.7
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CA3013, CA3014 File No. 129
TYPICAL CHARACTERISTICS AND TEST SETUPS

INPUT-IMPEDANCE COMPONENTS TEST SETUP INPUT-IMPEDANCE COMPONENTS vs. FREQUENCY

[BC SUPPLY VOLTS (Vo) = 75
(Tq) = 25%C

IPARALLEL INPUT CAPACITANCE (Cpy)-PICOFARADS

£

T
11
T
T
PARALLEL INPUT RESISTANCE (R)\)—KILOHMS

10
FREQUENCY (f) — Mc/s

Fig.8 92¢5-13795

Fig.9
OUTPUT-IMPEDANCE COMPONENTS TEST SETUP OUTPUT-IMPEDANCE COMPONENTS vs. FREQUENCY
'i] Fhoc swny vouss (veg) 7 HEEL

AMBIENT (Tys25°C

o
T

TPUT RESISTANCE
) —KILOHMS

PARALLEL OUTPUT CAPACITANGE
(C our } ~ PICOFARADS

[C
OUT!
HHHH 33
4 ms ~ gz
: 3
Fig.10 ' g
Royt
k| T @
0 15
FREQUENCY (1)~ Mc/
92CS-13796
Fig.11
NOISE FIGURE TEST SETUP NOISE FIGURE vs. DC SUPPLY VOLTAGE
+Vee AMBIENT TEMPERATURE (T31%25°C
FREQUENCY (f)=4.5Mc/s
O.1uF SOURCE
10
Rqy+200 L2 ¥C2 3
g (BOONTON &
H cazon <& meeon [ z
c | OR OR EQUIVALENT) | = 3
N b 3
4.5-Mc/ ® g
NOISE SOURce | TOWF u
(KAY = @)= b1 Lt
on EoALTRD =
U s an,.rl Io‘l,.r H
é = = 92Cs-13787 | » H
HT
Ly = 82 uH, center-tapped HHHHH snan
= 3 ) 10
L2 = 2.3 pH DC SUPPLY VOLTS (Vgg)
C1, C2 = Arco Type 423 padder, or equivalent 92¢s-13788
Fig.12 Fig.13
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File No. 129 CA3013, CA3014

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

PROCEDURE:
A - Recovered-AF Voltage Output:

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

o 2) Record v, as Recovered-AF Voltage Output.
i B - Input Limiting Voltage (Knee):
1) Repeat Steps Al and A2, using v; =100 mV rms.
ShuAL 2) Decrease v; to the level at which v, is 3 dB below its value
G%"E-"s%? DISCRIMINATOR TRANSORMER for vi =100 mV.
L_E FOR WINDING INFORMATION 3) Record v; as Input Limiting Voltage (Knee).
L= E€E FIG.18
0.uF O.IuF
; - :=|: 92€5-13800 Fig.14

INPUT LIMITING VOLTAGE (KNEE) AND RECOVERED AF VOLTAGE
at 1.75 Mc/s

inun, T TT @
|=||1H=}| T0_100mv
HHHHHH
11 DC SUPPLY VOLTS
o T Vee =101
I L » s
é ! I APPLIES ONLY FOR CA3014
g S
] By tan
by f
i
e T
s % H
i [AMBIEN Ta) = 25°C
a SIGNAL F Y = .75 Mc/s
L MODULATING =1 ke/s
[ FREQUENCY DEVIATION = & 25 ke/s
Fo d8 = AF VOLTAGE LEVEL FOR vj = 100 mV]
05 i 15
INPUT SIGNAL LEVEL (v )—MILLIVOLTS (RMS)
92CS-13793
(a)
at 4.5 Mc/s at 10.7 Mc/s
TT TTT TTTEIEEER
0 |§0mv ! H TO 100 mV
HOC SUPPLY VOLTS HHHH
o Vg =lo* HHHHH
2 L] i ! ¥APPLIES ONLY FOR CA30M]
! NLY FOR CA3014 | i !
§ @ A, § 2
',‘z“l‘ HHH t--r— L 1
w g
; g ; § ——
@8 s 4>
¥ % i ! B i
B AMBIENT TEMPERATURE (Tp) » 25°C < BIENT ERATURE (Tp) = 25°C
o] SIGNAL FREQUENCY * 4.5 Mc/s @ FREQUENCY = 10.7 Mc/s
MODULATING FREQUENCY = | kc/s MODULATING | ke/s
FREQUENCY DEVIATION * % 25 ke/s DEVIATION = & 25 ke/s
0 dB = RECOVERED AF VOLTAGE LEVEL FOR vj = 100 mV| 0 da= AF VOLTAGE LEVEL FOR v; =100 mV|
K . E A )
05 [ 15 2 05 ! 15 2
INPUT SIGNAL LEVEL (vi)— MILLIVOLTS (RMS) INPUT SIGNAL LEVEL (v; )— MILLIVOLTS (RMS)
92CS-13792 92CS-13791
. <
() Fig.15 (e
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TYPICAL CHARACTERISTICS AND TEST SETUPS

AM-REJECTION TEST SETUP

F
1KQ v’"‘gﬁsA
coprde © T PROCEDURE:
l.—i 1) With Switch S in position *‘a", set input frequency =4.5 Mc/s,
— vj =10 mV rms, modulating frequency =1 kc/s, frequency
" deviation = +25 kc/s.
DDE *¥e !— _______ }_ 2) Record v,

3) Place Switch S in position ‘‘b”, and set input frequency =4.5
Mc/s, vi =10 mV rms, modulating frequency =1 kc/s,
% modulation =50.

| 4) Measure v, and record value in dB below value in Step 2
L ] as AM Rejection.

i H

DISCRIMINATOR TRANSFORMER :
FOR WINDING INFORMATION
SEE FIG.I18

92¢5-13801 Fig.16

TOTAL HARMONIC DISTORTION vs. DC SUPPLY VOLTAGE

AMBIENT TEMPERATURE (Ta) *25°C

SIGNAL FREQUENCY = 4.5 Mc/s

2 MODULATING FREQUENCY =IKc/s
1 FREQUENCY DEVIATION = £ 25 Kc/s

195

o
=
R 185
N 11
Ty INNEREE]
IENENI LI LT
c K] 0
DC SUPPLY VOLTS (Vge)
92CS-I3790
Fig.17
) CONSTRUCTION DETAILS OF DISCRIMINATOR
DISCRIMINATOR TRANSFORMER SCHEMATIC TRANSFORMERS SHOWN IN FIGS. 2, 14 AND 16
r——————— - Coil-Form Outside Diameter = 7/32 inch
| BIFILAR BiFLAR | Slugs: Radio Industries, Inc. Type “E'" Material, or equivalent
| L3y | Wire Type: “‘GRIPEZE"*, or equivalent
|- J g,?.::j"‘g Wire Size i I""" e
ler== =C: | . Mc/s (AWG #) | LA LY Ly pF | pF
I | 175 40 44 | 20 | 44totat | 820 | 820
o—— I (22 bifilar
| ] wound)
] 4.5 36 18 7 | 22total 560 | 330
L —o (11 bifilar
NS S — | wound)
10.7 36 18 | 18 | 18 total 100 | 100
92¢5-13798 (9 bifilar
@ wound)
a

* Registered Trade Mark, Phelps-Dadge Copper Products.

4 wound bifilar.

NOTE: The mutual coupling between L1 and L3 is adjusted
for the desired degree of linearity.
Fig.18 (b)
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NG/

Solid State
Division

Linear Integrated Circuits

CA3018
CA3018A

General-Purpose Transistor Arrays

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

Two of the four transistors are connected in the
Darlington, configuration. The substrate is connected
to a separate terminal for maximum flexibility.

The transistors of the CA3018 and the CA3018A are
well suited to a wide variety of applications in low-
power systems in the DC through VHF range. They
may be used as discrete transistors in conventional
circuits but in addition they provide the advantages
of close electrical and thermal matching inherent in
integrated circuit construction.

The CA3018A is similar to the CA3018 but features
tighter control of current gain, leakage, and offset
parameters making it suitable for more critical appli-
cations requiring premium performance.
APPLICATIONS

o General use in signal processing systems in DC
through YHF range

o Custom designed differential amplifiers

o Temperature compensated amplifiers

o See RCA Application Note, ICAN-5296 ‘‘Application
of the RCA CA3018 Integrated-Circuit Transistor
Array’’ for suggested Applications:

Monolithic Silicon

TWO ISOLATED TRANSISTORS
AND A DARLINGTON-CONNECTED
TRANSISTOR PAIR

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

FEATURES

12-Lead
TO-5

-5 Style

o Matched monolithic general purpose transistors

o Hpg matched +10%

o Vpg matched +2 mV CA3018A (+ 5mV CA3018)

o Operation from DC to 120 MHz

o VWide operating current range

o CA3018A performance characteristics controlled

from 10 A to 10mA

o Low noise figure - - 3.2 dB typical at 1KHz

o Full military temperature range capability

(-55 to +125°C)

Power Dissipation, P: CA3018
Any one transistor . .. ...... 300
Total package . . . . oo oo v ... 450

Operating . + v v v v v v v v unn.

Derate at 5 mW/°C for T, >85°C
Temperature Range:

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

CA3018A
300 mw
450 mw

-55 to + 125 -55 to + 125°C

Storage. . .. .i i i ... -65 to + 150 -65 to + 150°C

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

5 from case for 10 seconds max. ............... +265°C
The following ratings apply for each transistor in the device:
CA3018 CA3018A
Q ° Collector-to-Emitter Voltage,Vogg = 15 15 v
6 ! 2 3 Collector-to-Base Voltage, Vogg - - 20 30 v
Collector-to-Substrate Voltage, VCIO* 20 40 v
Emitter-to-Base Voltage, VEBO . 5 5 v
%4595 Collector Current, IC .......... 50 50 mA
SUBSTRATE *The collector of each transistor of the CA3018 and CA3018A
7 [o]l4) 4 is isolated from the substrate by an integral diode. The
substrate (terminal 10) must be connected to the most neg-
92CS-14244R1 ative point in the external circuit to maintain isolation be-

Fig. 1 - Schematic Diagram for CA3018 and CA3018A

tween transistors and to provide for normal transistor action.

11-73
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Characteristics apply for each transistor in the CA3018 and CA3018A as specified.

CHARAC-
ELECTRICAL m:’;g °A3°Tw" TERISTICS
CHARACTERISTICS | symBoLS | SPECIAL TEST CONDITIONS LMt units | CURVES
at T AT 25°C
win] Tye [Max] win |ty [ wax. Fig,
STATIC CHARACTERISTICS
Collector-Cutoff Current Icao Veg=10V.Ig=0 - 0.002 100 - 0.002 40 nA 2
Collector-Cutoff Current Iceo Veg-10V.1g=0 ~ | SeeCurve| 5 - See Curve | 0.5 HA 3
Collector-Cutoff Current | Vg=10V,1n=0 - - - - - 5 -
Darlington Pair CEOD Ce=™B HA
Collector-to-Emitter
Vv ln=1mA,lg=0 5 ¥ - 15 2% - -
Breakdown Voltage (BRICEO | 'C InA B ! v
Collector-to-Base v o= 10uA =0 n| s | -] 2 60 - v -
Breakdown Voltage sriceo |'cIkAlE
Enmitter-to-Base - -0 _ 7 _ v -
Breakdown Voltage Vigr)eso | 'e=l0Alg 5 1 5
Collector-to-Substrate - Iy = 20 60 - 40 60 _ v -
Breakdown Voltage Virycio [ 'c-10A 0
Collector-to-Emitter _ - 10m _ 023 _ - 0.3 05 v -
Saturation Voltage Vees geimAlg=10mA 2
. 1=10nA -1 w0 [ - s0 100 -1 -
Static Forward Current hee Veg=3V. { Ig= ImA | w0 |20 60 0w | 200 | - s
Tansfer Ratio Io=10:A - 54 -1 30 54 - -
Magnitude of Static-Beta Ratio Vep=3V.lny=lno=1mA 09 | o9 - | 09 0.97 - - 4
(isolated Transistars Q) and Q) ce=Vleriez
Static Forward Current Transfer
o h - - | 2000 5400 -
Ratio Darlington Pair heep Vg3V { Ig= ImA 15001 5400 - ~ s
80y - 16=100uA - - = | 1000 2800
lg=1mA - 0.715 - | 0.600 0.715 0.800
Base-to-Emitter Voltage VBe Veg=3v |E=10M - | 0.800 - - 0.800 0.900 v 6
VeE,
Input Offset Voltage .vBE2 V=3V, lg=1mA - 0.48 5 - 048 2 mV 6.8
Temperature Coefficient: AV,
Base-to-Emitter Voltage ’»ATBEl Veg=3V.lg=InA - -] - 19 = | ™og 7
Q.9
i lg=10mA - 1.46 - - 146 1.60
Base (Qz)-to-Emitter (Qq) vV, Vpp=3V E - v [)
Valtago-Darlington Pai (V%Ff) CE Ig= ImA - 3 L10 132 150
Temperature Coefficient: 1,
Base-to-Emitter Voltage 'AVBED! Veg=3Vilg=1mA - 44 - - 44 - | mv A 10
Darlington Pair-Q3,Q4 AT c
-V Vee=+6V,Vg=+
Temperature Coefficient: [’EE__B_Ez_l X cCElémeE 6V, _ 10 _ _ 10 | Jog -
Magnitude of Input-Offset Voltage| AT 1
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ELECTRICAL CHARACTERISTICS, (CONT'D)

DYNAMIC CHARACTERISTICS CA3018 CA3018A
Low Frequency Noise Figure NE SRV kA | s [ o] - 15 -| e 1)
Low-Frequency,Small-Signal
Equivalent-Circuit
Characteristics:
Forward Curent-Trarsfer Ratio | hyg -Tmw [ -] - mw | -] - 7
Short-Circuit Input Impedance hie - 35 - - 35 - KQ 12
Open-Circuit Output Impedance | hoe f=1kHz V=3V Ig=1mA - 156 - - 15.6 - | wmho 12
e tanter o e st |- ] - ] e | ] 12
Admittance Characteristics:
Forward Transfer Admittance Yie - | 31415 - - 31§15 - mmho 1
Input Admittance Yie - 10.3+0.04 | - - 0.3+j0.04 - | mmho 1)
Output Adnittance Yoo FeIHz V=3V fo=ImA -~ poojoms| - | - Jooowjom | - | mmho 5
Reverse Transfer Admittance Yie See Curve See Curve mmho 16
Gain-Bandwidth Product fr Vog=3V.lg=3mA 300 500 - 300 500 - MHz n
Enmitter-to-Base Capacitance Cep Vgg=3V,lg=0 - 06 - - 06 - pF -
Collector-to-Base Capacitance Cog Veg=3Vilg=0 -1 058 - - 0.58 - oF -
Collector-t Capacitance| Cp, Vo Vilg:0 | 8 -] - 28 - | W -

STATIC CHARACTERISTICS

10°8[-EMITTER CURRENT (Ig)=0 1038]- BASE CURRENT (Ig)=0]

™

ra

S

COLLECTOR CUTOFF CURRENT (Icgo)—nA
v
COLLECTOR CUTOFF CURRENT (Icgo)—nA

102 16
2
L

02 10
104 | w03

o 25 50 75 100 25 o 25 56 75 100 125

AMBIENT TEMPERATURE (To)—°C
AMBIENT TEWPERATURE (Tal—*C . s2cs-23778
Fig.2 - Typical Collector-To-Base Cutoff Current vs Fig.3 - Typical Collector-To-Emmiter Cutoff Current vs
Ambient Temperature for Each Transistor. Ambient Temperature for Each Transistor,
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120/ COLLECTOR-TO~EMITTER VOLTAGE (VCE)*3V 1) 8000] =
AMBIENT TEMPERATURE (Ta)=25°C -
7000
« 1o aa
i % N Eg N
H 32 6000
& 100 1 e /
& E
i La
3 22> 500
Z [<] w
&% 90 =X \neer | _[beez |+ 2 g2 L1
e b T eelombeer| ] 2 52
59 A1 E € 85 400
25 e0 9k €%
s @) £, 3000
o«
8 o6
w 70| b
o Qo 2000
3 EE COLLECTOR-TO-EMITTER VOLTAGE (VCE)*3V
[ - °
60| o 5% 0o AMBIENT TEMPERATURE (Tp)=25°C
50 o
ool ol 0 ol 1 )
EMITTER CURRENT (Ig)—mA EMITTER CURRENT (Ig)—mA
92Cs5-23777 92Cs~23778
Fig.4 - Typical Static Forward Current-Transfer Fig.5 - Typical Static Forward Current - Transfer Ratio
Ratio and Beta Ratio for Transistors Q, for Darlington-connected Transisters Q3
and Qy vs Emitter Current. and Qg vs Emitter Current.
OB[COLLECTOR-TO-EMITTER VOLTAGE (Vcg)*3V COLLECTOR-TO-EMITTER VOLTAGE (Vcg)=3V
AMBIENT TEMPERATURE (Tp)= 25°C I 2 T
> l | T I T
| | >
T e\“?/ 2 1
2 o7 0\595 3 & o
; . A N & >
] Wt . - NS &y,
g <05 g & o S Tre,
g w1 & S e
> oel 2 S 2 ! UR”EN
I w > o7 = ‘E SulnSléy
w / e O £)vg
[ 'g = T4
= - L
g N c 3o =
o o5 i ng
0! o 1 ) PR
u N £ 2 I mg
9 INPUT OFFSET VOLTAGE'\VBE‘M S w 03
. a @
a . o 2 04 ] L]
o 1 — 1L 75 -50 -25 0 25 50 75 100 125
2] of | o
EMITTE T (Te)—ma AMBIENT TEMPERATURE (Ta) —°C
Ml R CURRENT (Ig m 92¢s-23779 92CS-23780
Fig.6 - Typical Static Base-to-Emitter Voltage Fig.7 - Typical Base-To-Emitter Voltage Characteristic
Characteristic and Input Offset Voltage for for Each Transistor vs Ambient Temperature
Q, and QZ vs Emitter Current,
7] COLLECTOR-TO-EMITTER VOLTAGE (VCg)=3V
T 2250
COLLECTOR-TO-EMITTER VOLTAGE (Vce)=3 V1] AMBIENT TEMPERATURE (Tp) *25°C
> T T T T T T >
E a4 IEEEEENEEEEENENEEERENRE 1 w l 16
| HRH A eg
A <
L Tt NT (TE)°10 M2 = g w
Y. TEMITTER CURRE! ot 38
] — gz
T =T « E 15
W
- ra
W, [
o Ez g
= $ g e L
w
o oz
o7 z
g Va /
2 ug
s a9 /
Lo 03 =
w
d
i azs L
12
0 ol o
75 -50 -25 O 25 50 75 100 125 EMITTER CURRENT (IE) —mA
AMBIENT TEMPERATURE (Ta)—°C s2cs-23782
92CS5-2378I1

Fig.8 - Typical Offset Voltage Characteristic vs
Ambient Temperature
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Fig.9 - Typical Static Input Voltage Characteristic for
Darlington Pair (03 and 04) vs
Emitter Current
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COLLECTOR-TO-EMITTER VOLTAGE (VCE)*3V

=z>
B
28
22
Se?
w g
g s
S A
& 150 S Fig.10 - Typical Static Input Voltage Characteristic for
g ST, 9 vp P 9
E N II’E» o Darlington Pair (03 and 04) vs
Y2s ”/?E/.,r( Ambient Temperature,
o S Z,
= T *3,,, T
w Suu )
o | BRSNS N B
2 A e

075 0.5mA “ﬁﬂ:ﬂ:

75 -50 -25 0 25 50 75 100 125

AMBIENT TEMPERATURE (Ta)—°C
92C¢s-23783

TYPICAL DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR

COLLECTOR-TO-EMITTER VOLTAGE (VCE)*3V COLLECTOR-TO-EMITTER VOLTAGE (Vgg)*3V
SOURCE RESISTANCE (Rg)*500 & SOURCE RESISTANCE (Rg)= 1000 O
AMBIENT TEMPERATURE (Tp):25°C AMBIENT TEMPERATURE (Ta):25°C
20 20
2 o 3
© A
| \.05/ |
- 0 -
Lo ‘\c,*\ ‘é 15
o N2 w
w & ¢
@ < >
3 oS 2
10 2 & 0
w & RS o
2 1 \E 5
o
g § | 2
5 ~ 10 KAz —=—1 5 — —
a—————
) 0
0.0l 4 ol . 1 a0l 4 ol 4 1
— COLLECTOR CURRENT —mA
COLLECTOR CURRENT (Ig)—mA . (TQ)—mA o osras

Fig.11(b) - Noise Figure vs Collector Current, RS =1KQ.

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

100 LCOLLECTOR-TO-EMITTER VOLTAGE (VCE)=3 V.
Rg = 500 Q. 6l FREQUENCY (f)=1kHz
4| AMBIENT TEMPERATURE (Tp)=25°C I
oo I |
% o hfe = 100
COLLECTOR-TO-EMITTER VOLTAGE (VCE)*3V 2 7 ka
SOURCE RESISTANCE (Rs)*10 kQ P g o= h Taaxio-4 at ImA ho
o5 | AMBIENT TEMPERATURE (Tq)-25°C y S hop=15.6 umho S
<
g /
3 . =
| 20 S A 2
PS 0> N
H & 3 N N
£ Sy k4 fe — 11
& = =X ==
T N2 z = N S
3 o 2 L~ nil
b W 7 ~N
- o ¢ T Nle
] 52 X —=
o 10 (S \
g ¢ - 7
/ \0\-\"/ ol i
5 ool 1l i [
COLLECTOR CURRENT (I¢)—mA
__///// 92cs-23787
o Fig.12 - Forward Current-Transfer Ratio (hfe)' Short-
ool ol ! Circuit Input Impedance (h;_), Open-Circuit
COLLECTOR CURRENT (Ic)—mA e s
92¢5-23786 Output Impedance (h,,), and Open-Circuit
Fig.11(c) - Noise Figure vs Collector Current, Reverse Voltage-Transfer Ratio (h,,)
Rg=10KQ. vs Collector Current

177



CA3018,CA3018A File No. 338
TYPICAL DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR
COMMON-EMITTER CIRCUIT, BASE_INPUT TCOMMON-EMIT TER CIRCUIT, BASE INPUT
AMBEENT TEMPERATURE (Ta)=25°C AMBIENT TEMPERATURE (Ta)=25°C
COLLECTOR -TO-EMITTER VOLTAGE (VCE)*3V COLLECTOR-TO-EMITTER VOLTAGE (VCE)=3V
COLLECTOR CURRENT (Ic)si mA 6|COLLECTOR CURRENT (Ic)=ImA
» 4 8
22 5%
TE =3 -
e2
2= w4 .
31 g1
> 23 7
§5 L N § w3 /
(i} N Z22
5 E AN o ie
25 O = 5% ©
s e g3 e 1
2 - e =3 ,/
g « ) T L~ -
o 0—20 ol ———
| 10 100
o FREQUENCY (f)—MHz o FREQUENCY (f)— Mgz 10
92Ccs-23788 92CS-23789
Fig.13 - Forward Transfer Admittance (Yle) Fig.14 - Input Admittance (Y ;)
" i [COMMON-EMIT TER CIRCUIT, BASE _INPUT
AMBIENT TEMPERATURE (TA)*25°C AMBIENT TEMPERATURE (Ta)s25°C
COLLECTOR -TO-EMITTER VOLTAGE (VCgl®3V COLLECTOR-TO-EMITTER VOLTAGE (VCE)*3V
cousqc TOR CURRENT (Ic)el mA COLLECTOR CORRENT (Ic)e | mA )
g % Ore IS SMALL AT FREQUENCES __ |
e E "I LESS THAN 500 Mz
E] 3 ;
I boe) = &
el ¢ I N
< 8 ral
(. / S
g / 8
& & Z -l
C & 4 =
w 4 i}
o § A 3
§ 2 ' 44 gm -1.5
(4
o o
ol | 10 100 ! 10 ‘
FREQUENCY (f) —MHz FREQUENCY ()~MHz
92Cs-23790 92Cs-23791
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Fig.15 - Output Admittance (Y,)

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

AMBIENT

COLLECTOR-TO-EMITTER VOLTAGE (Vce)*3V

TEMPERATURE (Ta)=25°C

GAIN-BANDWIDTH PRODUCT (f1)—MHz
2 3
]

a3
aes:

s 6 7 8

COLLECTOR CURRENT (Ic)—mA

9 10

92CS-23792

Fig.17 - Typical Gain-Bandwidth Product (fy) vs

Collector Current
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IRG1

Solid State
Division

Linear Integrated Circuits

CA3019

DIODE ARRAY

Monolithic Silicon

The CA3019 consists of one Diode “Quad” and two Isolated Diodes on a Common

Substrate.

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

Equipment

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

@ 10-Terminal TO-5 Package
®Hermetically Sealed

10-Pin TO-5

® Companion Application Note, ICAN-5299 “Application of the RCA CA3019 Integrated-

Circuit Diode Array”

HIGHLIGHTS
o Excellent Diode Match

®Low Leakage Current

®Low Pedestal Voltage when Gating

ABSOLUTE-MAXIMUM RATINGS:

DISSIPATION:
Anyone diode Unit « ¢ v e ettt etaan 20 max. mW TERMINAL VOLTAGE LIMITS vCONDleNS
Total for deviCe « « v e oo v eaneans 120 max. mW NEGATIVE | POSITIVE | TERMINAL | VOLTAGE
TEMPERATURE RANGE: 1 3 +12 7 6
StOrage . o o e e e s s s v v s s tannsonnas 65 to +150 °C
Operating ceeeeeeeeseeeennnnsns 55 to +125 °C 2 3 +12 L -
3 -3 +12 7 -6
LEAD TEMPERATURE (During Soldering)
At distance 1/16  1/32 inch (1.59 £ 0.79mm) 4 -3 +12 7 -6
from case for 10 seconds max. ............ +265°C 5 3 +12 7 -6
VOLTAGE: See Table 6 3 +12 7 -6
L2
7 -18 0 3,6, 0
8
05 8 -3 +12 7 -6
9 -3 +12 7 -6
® 10 NO CONNECTION
0 CASE INTERNALLY CONNECTED TO TERMINAL 7
SUB‘?::EAYE, DO NOT GROUND
o

92CS-K254

Fig.1 - Schematic Diagram for CA3019.

©®Modulator

® Mixer

® Balanced Modulator

APPLICATIONS
® Analog Switch

®Diode Gate for Chopper-
Modulator Applications

Absolute-Maximum Voltage Limits at Ty = 25°C

11-73
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ELECTRICAL CHARACTERISTICS, at an Ambient Temperature, Ty, of 25°C
CHARACTERISTICS APPLY FOR EACH DIODE UNIT, UNLESS OTHERWISE SPECIFIED.

LIMITS TYPICAL
TEST CHARAC-
CHARACTERISTICS symoLs | CIRCUITS | spECIAL TEST CONDITIONS TYPE TERISTICS
CA3019 CURVES
Fig. Min. | Typ. | Max. | Units Fig.
DC Forward Voltage Drop VE - DC Forward Current (IF) =1 mA - 0731078 V 2
DC Reverse Breakdown Voltage [  V(BR)R - DC Reverse Cument (IR) =-10.A | 4 6 - \ -
DC Reverse Breakdown Voltage
Between any Diode Unit and V(BRR - DC Reverse Current (Ig) =-10 A | 25 80 - v -
Substrate
DC Reverse (Leakage) Current IR - DC Reverse Voltage (VR) =-4 V - 10.0055( 10 | A 3
DC Reverse (Leakage) Current
Between any Diode Unit and IR - DC Reverse Voltage (VR) =-4 V - 10.010] 10 | A -
Substrate
Magnitude of Diode Offset
Voltage (Difference in DC _
Fomward Voltage Drops of | |VF1-VF2|| - | DC Fomvard Curent (F) =1mA | - | 1 | 5 | mv -
any Two Diode Units)
. . . B Frequency (f) =1 MHz R R
Single Diode Capacitance Cp DC Reverse Voltage (VR) =-2 V 18 pF 4
Frequency (f) =1 MHz
DC Reverse Voltage (VR) between
Diode Quad-to-Substrate ¢ Terminal 2,5,6, or 8 of Diode Quad
Capacitance Q- and Terminal 7 (Substrate) =-2 V
’ Teminal 2 or 6 to Terminal 7 - aa | - | pF 5
Terminal 5 or 8 to Terminal 7 - |27 - pF 6
Series Gate Switching i N ;
Pedestal Voltage Vs 7 10 v
TYPICAL CHARACTERISTICS
DC FORWARD CURRENT (Ig) = DC REVERSE VOLTS (VR) ACROSS DIODE =-4
> a
1 H
z *°HH i
S |
50 & 7
for z
8 2
2 8
] 2
8 z
3 05 g 5
o Q { 1‘
04 11 O } }
-75 -50 -25 25 50 7 i00 25 =75 -50 -25 o 25 50 7 100 125

AMBIENT TEMPERATURE (Tp)—°C
92CS-14253

Fig.2 - DC Forward Voltage Drop (any Diode) vs
Temperature for CA3019.
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AMBIENT TEMPERATURE (Tp) —°C
92CS-14251

Fig.3 - Reverse (Leakage) Current (any Diode) vs
Temperature for CA3019.
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CA3019

TYPICAL CHARACTERISTICS

AMBIENT TEP:D;ETAJ’:JRE (Ta)=25°C AMBIENT TEMPERATURE (Tp) = 25°C
Y Y (f) = | MHz

2
. =g
4 g
1 53

w 2= 4
i 25
£ =a
] G2
H o
3 gt
w zZa

g g
o ox
<k
ga
83

0

DC REVERSE VOLTS (VR) ACROSS DIODE
92CS- 14252

Fig.4 - Diode Capacitance (any Diode) vs Reverse
Voltage for CA3019.

AMBIENT TEI URE (Ta) = 25°C

FREQUENCY (f) = | MHz

1 2 3 4
DC REVERSE VOLTS (Vg) BETWEEN TERMINAL 2 OR 6
AND SUBSTRATE (TERMINAL 7) s205-14248

Fig.5 - Diode Quad-to-Substrate Capacitance vs
Reverse Voltage for CA3019.

B

CAPACITANCE : TERMINAL 5 OR 8 TO

SUBSTRATE (TERMINAL 7)—PICOFARADS

| 2 3 4
DC REVERSE VOLTS (VR) BETWEEN TERMINALS 5 OR 8

AND SUBSTRATE (TERMINAL 7) 92CS-14250

Fig.6 - Diode Quad-to-Substrate Capacitance vs
Reverse Voltage for CA3019.

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

-6V 92cs-14247

Fig.7 - Series Gate Switching Test Setup for CA3019.
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NG

Solid State
Division

Linear Integrated Circuits

CA3020
CA3020A

Multipurpose Wide-Band Power Amplifiers

The RCA-CA3020 and CA3020A are Integrated-Circuit,
Multistage, Multipurpose, Wide-Band Power Amplifiers
on a single monolithic silicon chip. They employ a
highly versatile and stable direct-coupled circuit con-
figuration featuring wide frequency range, high voltage
and power gain, and high power output. These features
plus inherent stability over a wide temperature range
make the CA3020 and CA3020A extremely useful for a
wide variety of applications in military, industrial, and
commercial equipment.

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

These types are supplied in hermetically sealed, TO-5

style 12-lead packages.

SCHEMATIC DIAGRAM FOR CA3020 AND CA3020A
Qs  Ou

R,}j

o

Y
)

Monolithic Silicon

MULTIPURPOSE WIDE-BAND
POWER AMPLIFIERS

For Military, Industrial,
and Commercial Equipment
at Frequencies up to 8 MHz

12-Lead TO-5

FEATURES

®High power output - class B amplifier ——
CA3020 .... 0.5 watt typ. ot Vo = +9V
CA3020A ... 1.0 watt typ. at Vee = + 12V

® Wide frequency range ——

Up to 8 MHZ with resistive loads
o High power gain

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

® Built-in temperature-tracking voltage
regulator provides stable operation 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 (balanced and

unbalanced)
o Fan-in and fan-out amplifiers for computer logic
circuits
12 [e}] . .
Fig.1 ®Lamp p s

The resistance values u\cluded on the schematic dia-
gram have been pli as a to assist
Equipment Manufacturers in optimizing the selection
of ‘‘outboard’’ components of equipment designs. The
+ 30%.

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

values shown may vary as much as

® Motor-control amplifiers

® Power multivibrator

®Power switches

® Companion Application Note, ICAN 5766 ‘‘Application

of CA3020 and CA3020A Integrated Circuit Multi-
purpose Wide-Band Power Amplifiers:'.
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ABSOLUTE-MAXIMUM RATINGS:

DISSIPATION: WITHOUT HEAT SINK I WITH HEAT SINK
AtTpA=25°C ..., ceeee . TWATE=25°C ... Ceeeea.2W
Above Ty =25°C............ . derate linearly 6.7 mW/°C At T¢ = 25°C to Tg = 55°C. ... .. SO 2W

Above T = 55°C. . derate linearly 16.7 mW/°C
TEMPERATURE RANGE:
Operating « .« v ov v vt et cee.....-55°C to +125°C
StOrage. « v v v v e e ... -65°C to +150°C

LEAD TEMPERATURE (During Soldering):

At distance 1/16 + 1/32 inch (1.59 + 0.79mm)
from case for 10 seconds max. «........ e e . +265°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 MAXIMUM
voltage range of the vertical terminal 1 with respect to terminal 12 is 0 to +10 volts. CURRENT RATINGS
TERM- TERM-
n 12 AL | In | loyT
1&‘31. 1 2 3 4 5 6 7 8 9 10 "JO.L N oy
1 * * * * * * * ‘o +3 * +10 1 - 20
-10/-12| Notel 0
2 * * * * * » * * * t% 2 - -
3 * * * * * * * * ‘_’% 3 - -
A Iy
4 +18/425 * * * * * * ﬂ86’25 4 300 -
0
5 * * * * * * No:i 2 5 - 300
‘ 3
0 +
6 agis| | P | * [ note2 6 | - |0
A
7 * * * * "’186“25 7 300 R
8 Note 3| * * N°3e 3 8 - -
+10 | Note 1{+10/412
9 s 1 3 9 | 2 | -
10 * *30 10 1 R
n * 1 20 -
REF.
12 SUB- 12 - -
STRATE
Note 1: This voltage is established by the maximum current * Voltages are not normally applied between these terminals.
rating. Voltages appearing between these terminals will be safe if
Note 2: The emitters of Qg and Q7 may be returned to a nega- the specified limits between all other terminals are not
Y 6 7 may p ga exceeded.
tive voltage supply through emitter resistors. Current
into terminal No.9 should not be exceeded and the N N
total device dissipation should not be exceeded. 4 Higher value is for CA3020A.
Note 3: Terminal No.8 may be connected to terminals Nos.9,
11, or 12.
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ELECTRICAL CHARACTERISTICS AT T, =25°C

TEST CONDI TI ONS
CHARACTERISTICS syMBoLS | CIRCUIT DC LIMITS LTS UNITS
AND SUPPLY CA3020 CA3020A
PROCEDURE VOLTAGE
FIG. Veer | Vooz I MIN. | TYP. | MAX. | M N. | TYP. | MAX.
Collector-to-Emitter
- - 1 - - - -
Breakdown Voltage, Qg & Q; V(BR)CER % 8 B v
at 10 mA
Collector-to-Emitter
Breakdown Voltage, Q) v, - - - 10 - - 10 - - v
at 0.1 mA (BRICEO
Idie Currents, Qg & 15 IDLE
%e0 Iy IDLE 8 90 | 20 | - 55 | - - 55| - mA
Peak Output Currents, 1
%eQ ' égﬁ 8 s0 | 20 Ju0 180 mA
Cutoff Currents, 1y CUTOFF .
Q80 I; CUTOFF 8 9.0 2.0 : . 1.0 - - 1.0 mA
Differetial Amplifier
Current Drain lccl 8 9.0 9.0 6.3 9.4 12,5 6.3 9.4 12.5 mA
Total Current Drain Iccl +
1cc2 8 9.0 9.0 8.0 215 35.0 14.0 215 30.0 mA
Differential Amplifier Vy
Input Terminal Voltages V3 8 9.0 2.0 - L1 ° B L1 i v
Regulator Terminal Voltage Vi1 8 9.0 2.0 - 2.35 - - 2.35 - v
Q, Cutoff (Leakage) Currents:
Collector-to-Emitter ICE0 10.0 - - - 100 - - 100
Emitter-to-Base IEBO - 3.0 - - - 0.1 - - 0.1 uA
Collector-to-Base IcB0 3.0 - - - 0.1 - - 0.1
Forward Current Transfer
Ratio, Qj at 3 mA hFEL - 6.0 - 30 75 - 30 75
Bandwidth at -3 dB Point BW 9 6.0 6.0 - 8 - - 8 - MHz
6.0 6.0 200 3002 - 200 | 300°
Maximum Power Output PoMAX) 10 9.0 | 90 f400 | 5502 - 400 | 550° - mW
9.0 | 120 | - - - 800 | 1000° | -
Sensitivity for Pgyp =400 mW €N 10 9.0 9.0 - 352 55 - - - mv
Sensitivity for Pgy7 =800 mW e 10 9.0 12.0 - - - - | sob 100 mv
Input Resistance----
Terminal 3 to Ground Rin3 1 6.0 6.0 : 1000 . - | 1000 - Q
Junction-to-Case
Thermal Resistance f5c - - - B ) 60 ) ° 60 o
a Rgg = 13000
b Reg = 2000

184



File No. 339 CA3020, CA3020A

Veer
1K ———Vcc2
510K
g
3K .
. -0
in "L uF
CA3
sV CA3020A
VaR(CER)
Var (CER) 5.uF
Qg ‘3'?(/__(
SIKS ooi=F
w2
92s - 19859 .
5uF =
3v
92Cs-15233
Fig.2 Fig.2
a. C N . e L b. Typical audio amplifier circuit utilizing the CA3020 or
Attt ter br voltage (Qg & Q) circuit CA3020A as an audio preamplifier and class B power
amplifier

TYPICAL PERFORMANCE DATA*

An External Radiator is Recommended for High Ambient Temperature Operation

CHARACTERISTICS SYMBOLS CA3020 CA3020A UNITS
Power Supply Voltage ng; zg IZE \
Zero Signal Current g:lf:‘;u?";\[:;l' :gg; ;i ;3 mA
i | 16 16.6
Maximum Signal Current EL);LU/:IZ:N |g§; Vi T mA
Maximum Power OQutput at THD = 10% Po 550 1000 mW
Sensitivity e 35 45 mV
Power Gain Gp 75 75 dB
Input Resistance RiN o 9% 55 kQ
Efficiency n 45 55 %
Signal-to-Noise Ratio S/N 70 66 dB
THD at 150 mW level 3.1 3.3 %
Test Signal Frequency from 6000 Generator 1000 1000 Hz
Equivalent Collector-to-Collector Load Resistance Roe 130 200 Q

* Refer to Figs.8 through 12 for Measurement and Symbol Information.
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TYPICAL TRANSFER CHARACTERISTICS

~
H
3
{7
I 45°C
& TR ,~45°C
T 41
g ¢ 1T {1
32
g EoiE §EsSisriMIstass
: -/ nmans
3 < A ns
5 3 e
o ~ -
-,
o :1__5 .
§ -."‘I
¥
<
'
g t a
92¢s-45212 = NENE

=25 0 25 50 75
7 s 25 O 25
a. Test Setup 14°ON" =} I7"ON"

DIFFERENTIAL AMPLIFIER INPUT MILLIVOLTS (V23) s2cs-i5226

Fig.3 b. Characteristics with Ryq shorted out
'~
H
<
= 300
«
W
o
= TRELT _45°C
3 ookt o] Lot
3 20017, 1 « 1T

T &, PSSR uENEN
g D SR S
& 8 B T A
2 HfmsecHi & T
™ T & +125°C THH
S HH S
@ F:-FA
5 » nuyy
: $
H H H
920515236 L) 11
s s0 -%5 8 25 50 75
a. Test Setup 14..:". | I-;::N'
DIFFERENTIAL AMPLIFIER INPUTMILLIVOLTS(V23) 92Cs-15225
Fig.4 b. Characteristics with Ry in circuit

‘‘MINIMUM DRIVE’* TYPICAL CURRENT-VOLTAGE SATURATION CURVE

AMBIENT TEMPERATURE {Tp)=25°C

g

p——> +9V

(MA)L I Cm‘f

WITH
DD 17 R TN TS GND.
THROUGH 10k Q)

»
9O
O

g
C

POWER AMPLIFIER OUTPUT MILLIAMPERES (14,17)

@ _ 14 uw
=—, " (MAX. Iq CURRENT H
vq WITH PIN u
= RETURN 'TO GND.
THROUH 10 kQ) AT
92CS-15210 { :
o ] 2 3 4
a. Test Setup POWER AMPLIFIER COLLECTOR VOLTS (V4,V7) 92¢5-15228
Fig.5 b. Characteristic
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ZERO SIGNAL AMPLIFIER CURRENT vs DIFFERENTIAL AMPLIFIER SUPPLY VOLTAGE

_ AMBIENT TEMPERATURE (Tp) = 25°C]
o
O
S s
Icct @
veet e
a
H
2V E
Icc2 g €0,
= 0 0% i
x - 1T
uw 1T
[ T
g OFE
H =3
< -
=) = ot et
g °HerEErh
F4
w
o
w
¥
w
o
92Cs-15211 [s] =
4 ) I
a. Test Setup DIFFERENTIAL AMPLIFIER SUPPLY VOLTS (Vo))  92cS-i5229
b. Differential Amplifier Characteristics
AMBIENT TEMPERATURE (Tp) =25°C
ZERO SIGNAL AMPLIFIER CURRENT
L3
53 vs AMBIENT TEMPERATURE
23
§§ 10]
°% oA
B =
B ages)
I IR >
El 1T
(N
= T
o 2—%1 t
4 ]
DIFFERENTIAL AMPLIFIER SUPPLY VOLTS (Vcey) 92c5-1523
c. Output Amplifier Characteristics
92Cs-15213
Fig.6
a. Test Setup
& 15 5
i I
a @ b4
H = ¢
< B Fheottéc
- = O o, OR
28 <3 e
=2 52 10 5 VoL 7g 3
wa T i Vi [} cof
Tw IIIlIlIIIlIIn‘IﬁJ-r Eax -I):
wE H = Yeep. 5 35 T S
5% [ a2 T
23 = : T g: IG
I 5 > = 1
Z3 S INE H 3 am
2 NN o 9 I =
, 1 I+ TT
g T N -+
N } 3 T
1 i
[+] 1 O] INNES
-50 -25 o 25 50 k63 100 125 150 =50 o 50 100
—e
AMBIENT TEMPERATURE (TA)—°C 92cs-15218 AMBIENT TEMPERATURE (Tp)—°C 92Cs-15230
b. Differential Amplifier Characteristics Fig.7 c. Output Amplifier Characteristics
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STATIC CURRENT AND VOLTAGE TEST CIRCUIT

Veez

CURRENTS OR
VoL Taces | St 2 VOLTAGES s1 52
14-IDLE open | open lcal open | open
l7-DLE open | open lcc2 open | open
CA3020 14-PEAK open close Vay open open
Ca30204 | - v, prvmas R
7-PEAK close open
lgcytopp | close | open Vi open | open
\7.cuTOFE open | close
= 10K
s Fig.8

92CS-15214

MEASUREMENT OF BANDWIDTH AT -3 dB POINTS

+Veer +Vveez

CA3020
CA3020A

SIGNAL
SOURCE

92CS-14328R1

]:' ”

PROCEDURES:

1. Apply desired value of VCCl and VCC2

2. Apply 1 kHz input signal and adjust for e
5 mV (rms)

3. Record the resulting value of €ouT in dB
(reference value)

N~

4, Vary input-signal frequency, keeping e constant at
5 mV, and record frequencies above anaNbelow 1 kHz
at which eouT decreases 3 dB below reference value.

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

Fig.9

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

+Vveer +veez

CA3020

e CA30208

SIGNAL | ©IN
SOURCE

iE

*T: Push-Pull Output Transformer; Load
Resittance (R|) should be selected to
provide indicated collector-to-collector
Load Impedance (Rec) = 925-14346R1

PROCEDURES:
Zero-Signal DC Current Drain

1. Apply desired Value of VCC
eN to ov

2. Record resulting values of ICC and ICC in mA
as Zero-Signal DC Current Drain>” ~ 1 2

and VCC2 and reduce

Fig.10

188

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

1. Apply desired value of VCCI and VCC2
einN to the value at which the Total Harmonic Distor-
tion in the output of the amplifier = 10%

2. Record resulting value of ICC in mA as

and adjust

and I
cc,
Maximum-Signal DC Current Dram
3. Determine resulting amplifier power output in watts

and record as Maximum Power Output (POUT)
4. Calculate Circuit Efficiency (7)) in % as follows:

Pour
Vv, I +V I
Cccy'cc e, ce,y
where POUT is in watts, VCC
volts, and XCC

7 =100
and VCC are in
in amperés.

(rms) required in Step 1

1 and- ICC are
. Record value of ey inm
(ery)

. Calculate Transducer Power Gain (Gp) in dB as
follows:

[

as Sensitivity

[~

P
_ ouT
Gp = lologlo-—l;——
)
where Ppy (in mW) = N
3000 + Rpy
10)
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MEASUREMENT OF INPUT RESISTANCE

+veer +Veez PROCEDURES:
Input Resistance Terminal 10 to Ground (RIN )

. 0

1. Apply desired value of V and V, and »sel S in
Position 1 cc,y CCy

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

3. Adjust R for e, = e1/2
4. Record resulting value of R as RIN
10

SIIGNAL input Resistance Terminal 3 to Ground (RIN)
SOURCE 1. Apply desired value of VCC and VCC s€t S in
I- Position 2 1 2
= 2. Adjust 1-kHz input for desired signal level of mea-
surement
3. Adjust R for e,= 21/2

4. Record resulting value of R as Ry
3

92C5-14347R1 Fig.11

MEASUREMENT OF SIGNAL-TO-NOISE RATIO
AND TOTAL HARMONIC DISTORTION

+veer +vee2

DISTORTION
ANALYZER
HEWLETT-
PACKARD
TYPE 302A

OR
S2 EQUIVALENT

>~o—{ BaND-PASS
FILTER:
50 Hz

I-kHz
SIGNAL.
SOURCE

CA3020
CAB020A

TO
15 kHz

RMS
VOLTMETER
BALLANTINE
MODEL 320
OR
EQUIVALENT

*T: Push-Pull Output Tronsformer; Lood Resistance
(RL) should be selected to provide indicated col-
lector-to-collector Load Impedance (Rcc) 92CM-14329R!
PROCEDURES:

Signal-to-Noise Ratio
1. Close S1 and 53; open S2

2. Apply desired values of VCC and VCC

3. Adjust °IN for an amplifier output o? 150mW and

record resulting value of EOUT in dB as eouT
(reference value)
4. Open S, and record resulting value of eouT in dB as

1

e
ouT
2 eour,
5. Signal-to-Noise Ratio (S/N) = 2010g10 —_—

e
our,

Total Hormonic Distortion

1. Close Sl and 52; open S3

2. Apply desired values of VCC and Vcc

3. Adjust eIN for desired level almpliiier ou7\put power
4. Record Total Harmonic Distortion (THD) in %

Fig.12
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REI Linear Integrated Circuits

Solid Stat CA3021
Division. - CA3022
CA3023

Low-Power Video and Wideband Amplifiers

Monolithic Silicon

RCA-CA3021, CA3022, and CA3023 are low-power integrated-circuit wideband
amplifiers with a wide range of applications in industrial, military, and commercial
communications equipment. Each consists of a multistage amplifier circuit and un-
connected diodes on a single chip, hermetically sealed in a 12-lead TO-5 style
package. The diodes may be connected to provide limiting in FM applications.

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

three devices are designed for operation over the temperature range from -55° C to
+125° C.

HIGHLIGHTS APPLICATIONS
® Low DC Power Drain: ® Gain-Controlled Linear Amplifiers
CA3021 = 4 mW typ. v
Pp {cA:mz =125 mW ayp. > - ¢GC © AM/FM IF Amplifiers ® Video Amplifiers ® Limiters
CA3023 =35 mW typ.
® Excellent frequency response: SCHEMATIC DIAGRAM FOR CA3021, CA3022, AND CA3023

.34 {CA3021 = 2.4 MHz typ.
CA3022 =7.5 MHz typ.

CA3023 = 16 MHz typ.
2
® High Voltage Gain: .
CA3021 =56 dB typ. at 0.5 MHz ® @ ?
A < CA3022 =57 dB typ. ot 2.5 MHz
CA3023 =53 dB typ. ot 5 MHz 34k SRa | ok SRe 75k SR8 03k SRe

@ Wide AGC Range: 33 dB typ.

® Only one power supply (4.5 to 12 V) required

® Hermetically Sealed 12-Lead TO-5-style package
® Operation from -55° C to +125° C

ALL RESISTANCE
VALUES ARE IN
OHMS
©
92Cs-14416R2
11-73
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ABSOLUTE-MAXIMUM RATINGS:

OPERATING-TEMPERATURERANGE ...........ccoviuiinannen... -559C to +125°C
STORAGE-TEMPERATURERANGE  ...........cooiiiiniiininnn. -65°C to +150°C

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

from case for 10secondsmax. .......... ... o i i, +265°C
DEVICE DISSIPATION. Py ... 120 max. mwW
INPUT-SIGNALVOLTAGE . ..... ... i, -3, +3 max. v

DC VOLTAGES AND CURRENTS See Table Below

VOLTAGE OR VOLTAGE OR
CURRENT LIMITS CIRCUIT CONDITIONS CURRENT LIMITS CIRCUIT CONDITIONS
TERMINAL | NEGATIVE | POSITIVE | TERMINAL | CONDITIONS TERMINAL | NEGATIVE | POSITIVE | TERMINAL | CONDITIONS
Connected to 5 +12v
Voltage 7 ov +2v
1 Source 10, 11, 12 Ground
through 1002
1 -3V 3V Resistor 5 +12v
20 . mA
5 a2V 8 max. m 10,11,12 | Ground
10, 11, 12 Ground 5 +12v
9 -0.5v 3V
5 +2v
2 av 2y 10, 11, 12 Ground
10, 11, 12 Ground 2,5 +H2v
10 ov HV
5 +2v
3 ov a2V 11 Ground
10, 11, 12 Ground 2 Ground
1 -6V +Hav
4 -12v +H2v 6, 11 Ground 5 +H2v
10 max. mA 2,5 +12v
5 ov +8V | 10,11,12 | Ground 12 ov v 1 Ground
6 -12v Hav 5,11 Ground
10 max. mA
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ELECTRICAL CHARACTERISTICS, at Tp = 25° C, Vee = +6V, unless otherwise specified

TEST CONDITIONS LIMITS
FEEDBACK TYPICAL |
TEST SETUP| RESISTANCE CHARAC-
CHARACTERISTIC [SYMBOL] ~ AND  |(Rg) BETWEEN | FRE- (gf\ggﬁ) ($ﬁ§3§§) gﬁg‘;{; UNITs JTERISTIC
PROCEDURE| TERMINALS |QUENCY CURVE
3AND7 f
Fig. Q MHz  IMin. |Typ. |Max.| Min. |Typ. [Max.| Min. | Typ.| Max.| Units | Fig.
Device © - 1[4 |8f-|-t-J-f-1-]mW] 3ad
Dissipation Pt 2 @ - -1 -1- 5 125128 ) -1 - - mW 3b,d
© - - -l -1 1-[-124]|3%| 8] oW 3c,d
Quiescent 39 - o2l -t =-1=01-1-1-= v
Output Vo 2 10k - - |- -1=-]19]|-01-1-1- v -
Voltage 4.7k - - - -1-1-1-1-113] - v
AGC Source _
Current [AGC 4 VAGC =t6V - |08 - - 08| - - 0.8 - mA -
560k 0.5 |0 |% |-}~ |~|-}-|-|-]d8 6a
3% 08 J4o {4 |-~ 1|-|-]1-|-|-1]¢8 6a,d
\oltage Gai A 5 39 2.5 - |- -5 |57 |-}-1-1- dB 6b
ollage ban 10k 3 |- |- -Jo|u|-|-|-|-] ] o
18k 5 -|l-1-1=-1-|-15|5;-]4d 6c
4.7k 10 -l -] -l-|-|-]0|44]-] d 6c,d
Bandwidth at 3% - 0824 - -] ~1-1-]-]-]Mz 6a
andwidth a
.38 Point BW 5 10 - -l -l -3 s - -] -] - Miz] 6
4.7k - - -1 -}t-1~-|-110|16| -] MHz 6c
ot 3% 1 - q400f -} -1 ~-1-1-1-1- Q
npu
Iput- [Resistance| "IN ! 10k 6 J-l-l-)-mwo-j- -] 9 -
Impedance 4.7k 10 -l -l -1-1-7{-1-130] - Q
Compo- - I D D D I
Somp Input 39 1 1 oF
Capaci- | Cpy 1 10k 5 -l -1 -] -tB]|-1-]-1-] »F ~
tance 47k 0 |- -1-1-1-1-1-18B]|-]7¢F
outout 39k 1 30 -} - -1-1-1-1- Q
utpu
Resistance Rout 8 10k 5 il Ml Mt 270 ) Il Ol Q -
4.7k 10 -t =t-t-1-1-1(1wo] - Q
3% 1 - 142185 - | -] -} - -| - dB
Noise Figure NF 9 10k 1 - - -1 -|44|85}-| -| -} dB -
4.7k 1 - -1 -1 -] -]-)-]65]85 dB
- 1 -8B -1 -1 -l-1-1-1-] d
AGC Range AGC 10 - 5 - -t -1 -13Bl-1-| -] -1 -
- w -] -1 -1-1-1-1-]3]-f
Maximum 39 1 -106] -§ -] -t -1 -1 -] -} Vims)
Output Voltage Vout 5 10k 5 - -1 - =10 - -] -] -1 Vams) -
(RMS Value) 4.7k w b -1 -1 -F -1 -1 - -]%] -] Voms)
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TEST SETUP FOR MEASUREMENT OF DEVICE DISSIPATION DEVICE DISSIPATION VS DC SUPPLY VOLTAGE
AND QUIESCENT OUTPUT VOLTAGE FOR CA3021
30
z
| 25
£
2 20
=
&
@ is
a
92C5-14434 g 0
>
Pt =Vec (D a
Fig.2 ® =
) H
4 6 8 10 12
DC SUPPLY VOLTS (V(
DEVICE DISSIPATION VS DC SUPPLY VOLTAGE Wea a2cs-azse
FOR CA3022 Fig.3(a)
60 DEVICE DISSIPATION VS DC SUPPLY VOLTAGE
= FOR CA3023
E
L 50
=
[
< 150
g 40 s
= 2
g Li2s A
g0 T
100
8 I ~
- a
w
250
6 - 10 12 38
DC SUPPLY VOLTS (Vec) 25 i
92CS -14387 “
Fig.3(b) 0
4 10 iz

DC SUPPLY VOLTS (Vee)
92CS-14389

DEVICE DISSIPATION VS TEMPERATURE FOR

Fig.3(c)
CA3021, CA3022, AND CA3023

T
DC SUPPLY VOLTS (Vcc)= +6 T
FEEDBACK RESISTANCE (Rg)=co

s, :f""' A TEST SETUP FOR MEASUREMENT OF AGC
SOURCE CURRENT

40 55+

Ve
+6V

35

DEVICE DISSIPATION (Py)—mW
3

: A
0 : i
5 ‘ cA
Jo) : o L
“T5 25 0 2 . ™o . - 920514433
AMBIENT TEMPERATURE (Ta)— °C
. A 92Cs-14388 lAGC IS THE CURRENT FLOWING INTO TERMINAL 2.

Fig.3(d) Fig.4

193



CA3021-CA3023

File No. 243

TESTSETUP FOR MEASUREMENTSOF VOLTAGE-GAIN, -3dB

BANDWIDTH, AND MAXIMUM OUTPUT VOLTAGE

Vee
+6v

SOURCE

RF VIVM

TYPE 9IA
OR
EQUIVALENT

92C5-14430
PROCEDURES

Voltage Gain:
(a) Set ejp = O.SemVat frequency specified, read eqyt Voltage Gain
(A) = 20 Log; 22t

Bandwidth: €in

(a) Set egut to a convenient reference voltage at f = 100 kHz and
record corresponding value of ejn.

(b) 1 the fr f i
3-dB. Record Bandwidth.

ein until eg,s drops
Fig.5
VOLTAGE GAIN VS FREQUENCY FOR CA3022

VOLTAGE GAIN VS FREQUENCY FOR CA3021

AMBIENT TEMPERATURE (Tp)=25°C FEEDBACK RESISTANCE (Rg)
OC SUPPLY VOLTS (V) = +6 ‘CONNECTED BETWEEN TERM-
TERMINALS No.10,11,AND 12 CONNEC- INALS No.3 AND 7
TED TO GROUND
[ s o
FEEDBACK RESISTANCE (R,
80 560 KO "“\’,% o,
2 100K N 5
] ~
I 39 39K NS,
L 39 %
3 32K N
Z 49 So;
z 10K R
® 56K S
<
k&t
2 2
>
10|
[s)
ol 1 10
FREQUENCY (f)—MHz
92CS-14428

Fig.6(a)

VOLTAGE GAIN VS FREQUENCY FOR CA3023

AMBIENT TEMPERATURE (Ta)=25°C ~ FEEDBACK RESISTANCE (Rg) AMBIENT TEMPERATURE (Tp) =25°C FEEDBACK RESISTANCE (R8)
DC SUPPLY VOLTS (Vce) = +6 CONNECTED BETWEEN TERM~ DC SUPPLY VOLTS (Vee) = +6 CONNECTED BETWEEN TERM-
TERMINALS No. 10, 11,AND 12 CONNEC— INALS No.3 AND 7 TERMINALS No. 10, I1, AND 12 CONNEC- INALS No. 3 AND 7
TED TO GROUND 7 T TED TO GROUND
FEEDBACK RESISTANCE{R gJs { S —[ | IT ‘r l
60 < 0, oLFEEDBACK RESISTANCE (R8) -
S 0o, —
@ K 2 © 18KQ
© 50 NE) ® s0 JOK
1 oK. » N i 47K
a 51K LN <
40| < a0 2K
z T 5o z
I e} I
5 30 22K %6‘ © 1K
w 30
g LSK L | ] 560
] -
=3
g 2 g 2
10 10
ol of
ol 10 100 ol 4 i 10 4 100
FREQUENCY () — MHz FREQUENCY (f) — MHz
92€S-14429 92CS-14427
Fig.6(b) Fig.6(c)
DC SUPPLY VOLTS (Vcc)=+ 6 Type |RBLS
TERMINALS No.[0,11, AND 2 CONNECTED K Q [MHz
TO GROUND cA3021 | 39 | |
FEEDBACK RESISTANCE (Rg) CONNECTED CA3022| 10 | 5
BETWEEN TERMINALS No.3 AND No.7 CA3023| 47 ] 10
TTTTT }
T
1
t

VOLTAGE GAIN (A}—dB

AMBIENT TEMPERATURE (T4 )—°C

92Cs-14420

VOLTAGE GAIN VS TEMPERATURE FOR CA3021,
CA3022, AND CA3023

Fig.6(d)
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TEST SETUP FOR MEASUREMENT OF INPUT-
IMPEDANCE COMPONENTS

92CS-14432

TEST SETUP FOR MEASUREMENT OF NOISE FIGURE

Ra
Ka
CA302! | 39
cazo22| 10
TaNK ClReurT Vee* cA3023|4.7

IcuT

1-MHz
AMPLIFIER &

FILTER

GAIN >
60dB

RF VTVM
BOONTON
TYPE 91A

OR
EQUIVALENT]

92C5-14446
CA3021- Rg = 39 k()
CA3022- Rg = 10 K
CA3023 - Rg = 4.7 k{2

Fig.9

AGC RANGE = 20 LOG,q

CA3021-CA3023

TEST SETUP FOR MEASUREMENT OF OUTPUT

RESISTANCE
Vee
+6V

R-X METER
BOONTON

TYPEOZSOA
EQUIVALENT

*
ein

92C$-14431

*e / 10mV
in=

Fig.8

TEST SETUP FOR MEASUREMENT OF AGC RANGE

Vee 7
+ev TYPE | uHz) | L
cazo21 | 1 [25mH| 10
cazozz| 5 [260uH[47
cA3023| 10 [62uH |47

+6V +07V

92CS-14448

A WITH S IN POSITION 1
AWITH S IN POSITION 2

(A = VOLTAGE GAIN) f
MHz
CA3021 1
CA3022 5.
CA3023 10
Fig.10
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(R

Solid State
Division

388

Linear Integrated Circuits

CA3026
CA3054

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

The monolithic construction of the CA3026 and CA3054
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.

APPLICATIONS
e Dual sense amplifiers
® Dual Schmitt triggers

@ Multifunction combinations -- RF/Mixer/ Oscillator;
Converter/IF

o IF amplifiers (differential and/or cascode)
e Product detectors
o Doubly bal d modul

o Balanced quadrature detectors

s and demodulators

e Cascade limiters

o Synchronous detectors

® Pairs of balanced mixers
o Synthesizer mixers

o Balanced (push-pull) cascode amplifiers

SUBSTRATE
AND CASE

92C5-15245

Fig.la - Schematic Diagram for CA3026.

Transistor Array

Monolithic Silicon

DUAL INDEPENDENT
DIFFERENTIAL AMPLIFIERS

Hele63

For Low-Power Applications
at Frequencies from DC
to 120 MHz

12-Lead TO-5

CA3054

s

14-Lead
Dual-In-Line
Plastic Package

FEATURES

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

® Maximum input offset voltage -- £ 5 mV

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

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

Gl & [ & & 3 B 6B G G

92€$-15720
SUBSTRATE

Fig.1b - Schematic Diagram for CA3054.

CAUTION: Substrate MUST be maintained negative with
respect to all collector terminals of this device. See
Maximum Voltage Ratings chart.
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CA3026, CA3054

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

Power Dissipation, P: CA3026 CA3054
Any one transistor ..... 300 .... 300 mW
Total package . ....... 600 .... 750 mW
For Ty > 55°C.... Derateat5.... 6.67 mW/°C
Temperature Range:
Operating ... ........... 55 to + 125 °c
Storage ..... e ... -85 to + 150 °c
Lead |emperature (During Soldering):
At distance 1/16 £ 1/32 inch (1.59 * 0.79mm)
from case for 10 seconds max. . ......... +265 °c

* The collector of each transistor of the CA3026 and CA3054 is

isolated from the substrate by an integral diode. The substrate must

be connected to a voltage which is more negative than any collector
| Waich 1S mo !

voltage in order to mair t s and provide

Maximum Voltage Ratings

The following ratings apply for each transistor in the device:

Collector-to-Emitter Voltage, VCEO Ceeeee.. 15 v
Collector-to-Base Voltage, VCBO' F 1] v
Collector-to-Substrate Voltage, VCIO*' P {1] v
Emitter-to-Base Voltage, VEBO ......... . 5 v
CollectorCurrent,Ic...............‘.. 50 mA

The substrate should be maintained at
(AC) ground by means of a suitable grounding capacitor, to aoid
d coupling b t: i

for normal transistor action.

signal
ot

The following chart gives the range of voltages which can be applied to the terminals
listed vertically with respect to the terminals listed horizontally. For example, the
voltage range between vertical terminal 1T and horizontal terminal 31 is +15 to -5

volts.
+ For CA3026;corresponding terminals for CA3054 are vertical
terminal 2 and horizontal terminal 4.
Maximum
CA3054 — Current Ratings
TERMINAL No. 131141 2 3 4 6| 7 819 11 12 5 9
CA3026—> Note 1 | Note1 CA3054 | CA3026 |1 | Tout
TERMINAL | 10 ) 11 | 12| 1 2 3 41 5 6(7 8 9 9 TERMINAL | TERMINAL
mA [ mA
No. L No.o No.
Y
13 10 ~20 * *55 * ’és x| * * | * * * * 13 10 5 0.1
14 1 PR P *020 P I R [ I M +(2)0 14 1 50 | 0.1
) R %0 N *go sl x| o x | M *g" 1 12 50 | 0.1
2 1 M *;5 s x| x[x * * * 2 1 s | o1
3 2 *_,} *| * [ * * * * 3 2 5 0.1
4 3 *| e * * * 4 3 0.1} -50
6 4 % Y B I I 6 4 5| o1
7 s w ] * 20 7 5 50 | 01
8 6 KRR 8 6 50| 0.1
9 7 S I 9 7 5| 01
1 8 . * 1 8 5| o1
12 9 * 12 9 01| s0
Ref
5 9 Sub-
strate

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

Note 1: In the CA3026 terminal No.9 is connected to the emitter
of Q4, the reference substrate, and the case;therefore,the case
should not be grounded. Two terminal 9 columns (CA3026)
appear in the voltage rating chart because it is a composite
chart for both the CA3026 and the CA3054. Wherever an asterisk
is shown in one column 9 and a rating is shown in the other
column 9, the asterisk should be ignored.

© Terminal No.10 of CA3054 is not used
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ELECTRICAL CHARACTERISTICS at T = 25°C

TEST CA3026 TYPICAL
CHARACTERISTICS SYMBOLS |  TEST CONDITIONS | CIR- CA3054 TC;RAI??I%-S
cuIT LIMITS
CURVES
FIG. | MIN. TYP. WAX. UNITS FIG.
STATIC CHARACTERISTICS
For Each Differential Amplifier
Input Offset Voltage Vig - - 0.45 5 my 6
Input Offset Current Iio _ 03 2 uA 7
Input Bias Current Iy Vep =3V - . 10 24 A 3
Quiescent Operating Taa o) _ B ] | 0.98 to ] .
Current Ratio o) ! Iogg) Teo3)™ Ieony™2mA |- 1.02 s
Temperature Coefficient 12 V10| . . 1.1 - v/°C 5
X ! . wv/
Magnitude of Input-Offset Voltage AT
For Each Transistor
Ig=50pA| - - 0.630 0.700
DC Forward Base-to- Veg =3 1 mA - . 0.715 0.800 6
Emitter Voltage VBE cg=3V sma | - | - 0.750 0.850
10mA] - - 0.800 0.900
Temperature Coefficient of Base- AVge Ven =3V, Ir = 1 mA . . 1.9 0
to-Emitter Voltage AT c8 ' 'C ) #vIoC 4
Collector-Cutoff Current Icgo Veg =10V, Ig=0 - - 0.002 100 nA 2
Collector-to-Emitter “1mA In = _ 2 . v
Breakdown Voltage Vigriceo | lc = 1mA. 1 =0 19
Collector-to-Base v lo=10uA, Ig=0 _ 2 60 B v
Breakdown Voltage (BRICBO| Tc ‘E
Collector-to-Substrate -
% Ic=10uA, Ig =0 - 20 60 - v
Breakdown Voltage (BR)CIO | 'C ko
Emitter-to-Base Breakdown Voltage | Viggyggg | 'E = 10KA lc=0 - 5 7 - v
DYNAMIC CHARACTERISTICS
Common-Mode Rejection Ratio " CMR 8a . 100 . B 8b
For Each Amplifier
AGC Range, One Stage AGC Veg =12V 9% - 75 . dB 9b
Voltage Gain, Single Stage A Veg =6V 9 | - 32 . B 9
Double-Ended Qutput ;/5 ; kst v
AGC Range, Two Stage AGC - 10a - 105 - dB 10b
Voltage Gain, Two Stage A 10a| - 60 . dB 10b
Double-Ended Qutput
Low-Frequency, Small-Signal
Equivalent-Circuit Characteristics:
(For Single Transistor)
Forward Current-Transfer Ratio hfg - - 110 - - 11
Short-Circuit Input Impedance hig - . 35 - KQ 11
Open-Circuit Qutput Impedance hgg f=1kHz, Vog =3V, - - 15.6 - Jumho 11
Open-Circuit Reverse Voltage- h lg=1mA - . 1.8x1074 . A 11
Transfer Ratio e
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CA3026, CA3054

DYNAMIC CHARACTERISTICS CONT'D.

1/f Noise Figure f=1kHz Vpr =3 _ R 5 R d R
(For Single Transistor) NF Ve =3V 32 B
Gain-Bandwidth Product f. Veor =3V, In =3 mA - . 550 . MHz 12
(For Single Transistor) T CE 'C
Admittance Characteristics;
Differential Circuit Configuration:
(For Each Amplifier)
Forward Transfer Admittance ¥91 Veg=3V - - -20+j0 - mmho 13a
Input Admittance 11 fac"‘cgg%}\o' - |- ] oazsjor |- mmho 13
~1.25m ,
Output Admittance Y92 fC= 1 MHz - - 0.01+j0 - mmho 13
Reverse Transfer Admittance 12 - - -0.003 +j0 - mmho 13d
Admittance Characteristics;
Cascode Circuit Configuration:
(For Each Amplifier)
Forward Transfer Admittance Y91 Vep=3V - - 68-j0 - | mmho 14a
Input Admittance 1 ;r°ti| ZSISagn?A - - 0.55+j0 - | mmho 14b
Qutput Admittance ¥22 fc:i MHz - - 0+j0.02 - mmho 14c
Reverse Transfer Admittance v - - 0.004-j0.005 - pmho 14d
Noise Figure NF f = 100 MHz - - 8 - dB -
TYPICAL STATIC CHARACTERISTICS
1028[-EMITTER CURRENT (Ig)=0
/4
4 LS
% /P
5 S
8 77 100, [COLLECTOR-TQ-BASE VOLTS (Vcg!*3
5 ;34 AMBIENT TEMPERATURE (Ta)=25°C
2 A ‘
& < H
z 107 o ,I va -
s SA77 a
3 ? & g
g é 10
g 2
103 E 4
104
[<] 25 50 75 100 125
AMBIENT TEMPERATURE (Ta)—°C * ; I
sees-ioi9s ’ COLLECTOR MILLIAMPERES (I¢)
* For CA3054: use data from 0°C to 85°C only 92CS-15258R1

Fig.2 - Collector-to-base cutoffcurrent vs ambient temper-
ature for each transistor.

Fig.3 - Input bias current characteristic vs collector
current for each transistor.
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TYPICAL STATIC CHARACTERISTICS

COLLECTOR-TO-BASE VOLTS(Veg) =3 COLLECTOR-TO~BASE VOLTS (Veg)+3 !
HHH T}
< T
< .
s (IE
= & | EMITTER MILLIAMPERES “Erm
- [
o g =
aan o
£ HA ‘_=-£Mn7'59 S 2
e P, M 2
5 ‘§=._=..‘\LL/4M 3 3
2 Ll & >
07 :HE=~ N 3 o075
[ 4 T =}
& SN s 3 ™
E TR - -
Zo B 050 H
| O NE TR w Ho
2 .S <]
w 05 25
]
<
L]
04 17 [¢]
-75 -850 -25 O 25 50 75 100 125 75 50 -25 O 25 50 75 100 125
AMBIENT TEMPERATURE (Tq) —°c ¥  92CS-ISI186R! AMBIENT TEMPERATURE (T))—°C ¥  92Cs-isis8Ri

Fig.4 - Base-to-emitter voltage characteristic. for each
transistor vs ambient temperature.

Fig.5 - Offset voltage characteristic vs ambient temper-
ature for differential pairs.

* For CA3054: use data from 0°C to 85°C only

OB[COLLECTOR —T0-BASE VOLTS (Vcg):3 P 106f COLLECTOR-TO-BASE VOLTS (Vcg):3
AMBIENT TEMPERATURE (Ta)=25°C LA z 6 AMBIENT TEMPERATURE (Tp)=25°C
L1 / —'- K]
-~ 1 4 H
w 07 3 - P
2 et & g
w w
[ = 2 H
- 2
<) L1 3 a
> L] 5 g
@ O 2 © o
I+ ] A
£ g i
=4 < -
= = w
W 3 2 o (
& > w O
v 05 N\ o :
@ INP €\ ° H
LINPUT oFFsET voLTAGE:\VE s
a
04| l J ] ] l o =2 00!
001 4 68y 2 6e 10 00! 4 6 8, 4. 4 10
EMITTER MILLIAMPERES(Ig} 92CS~I5184R1 COLLECTOR MILLIAMPERES (I¢c) 92CS—I15216RI

Fig.6 - Static base-to-emitter voltage characteristic and
input offset voltage for differential pairs vs emitter
current.

Fig.7 - Input offset current for matched differential
pairs vs collector current.

TYPICAL DYNAMIC CHARACTERISTICS
COMMON MODE REJECTION RATIO

Terminal Numbers in Circles are
for CA3026

Terminal Numbers in Square Boxes
are for CA3054

Vg  Voge2V

10uF
AL
L

SIGNAL

ViN=03V(rms) SOURCE

92CS-15246RI

= Vg6V Vecsei2v

(a) Test setup

200

POSITIVE DC SUPPLY VOLTS (vVce) = +12
NEGATIVE DC SUPPLY VOLTS (Vggl = -6

@ 110 FREQUENCY (f) = | kHz
s
|
]
5
@
z
2 00
= 10
8
3
w
a
H
z 90
H
3
5]

80,

0 E E -

-3
TERMINAL ®) [[1] tvx) 92cs-iszs3mt
(b) Characteristic

DC BIAS VOLTS ON
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CA3026, CA3054

TYPICAL DYNAMIC CHARACTERISTICS (cont'd)
SINGLE-STAGE VOLTAGE GAIN

Terminal Numbers in Circles are POSITIVE DC SUPPLY VOLTS (VCC) = +12
for CA3026 Vx  Vogr+i2v :ascmvs ?c(:ﬁs_ur::: VOLTS (Vgg) = -6
Terminal Numbers in Square Boxes EEEEH SIGNAL INPUT MILLIVOLTS = 10 (rms)
are for CA3054
k]
L5
10xF 3 59
il P
L é g
1K 25|
SIGNAL w
I}
viniomvtrme) | Copee | S E
5
o
>
w O
= 2
= =
'
w 25
s
2
H
= @
VEE*-6V VcCa+i2V _s0)
o - - E -4 ! -6
92CS-15247R1
92C5-15254R1 DC BIAS VOLTS ON TERMINAL ® [11] (v}

(a) Test setup Fig.9

TWO-STAGE VOLTAGE GAIN

Terminal Numbers in Circles are
for CA3026

Terminal Numbers in Square Boxes
IuF

are for CA3054
vee=H2V

-

vine [ SIGNAL OlF vour
ImV(rms) | SOURCE
—6v,
(3 Veg=+l2v
92CS-15248R1
(a) Test setup Fig.10

(b) Characteristic

POSITIVE DC SUPPLY VOLTS (Vce) = +12
NEGATIVE DC SUPPLY VOLTS (Vgg) = -6
FREQUENCY (f) = | kHz
75 SIGNAL INPUT MILLIVOLTS = | (rms)
3
1
QL
2 50
z
3
W
g 2
3
(=]
>
lg o
2
%
1
o~
25|
-50)
0 - -2 -3 -4 -5 -6
92CS-15255R1  DC BIAS VOLTS ON TERMINALS (@) [3] aNo@® [11] tvx)

(b) Characteristic

TYPICAL DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR

100 | COLLECTOR~TO-BASE VOLTS (Vcg):3
6tFREQUENCY (f)=1 kHz
4| AMBIENT TEMPERATURE (Tp)=25°C i:"';"‘:g”:;g;:ﬁzn:og i::;?é"
[ / A
» hge =110 £
& T~ hig=3.5KQ 1A oe 3
5 o hre=L8gxj0~4[aMImA {08 | =
2 < hog=15.6 umho 7 : 800
« ~ Q
g ™ / 2 700
= T g
3 & 600
N N z
E = hre 1 || g so
H o M S H
§ = T z 400,
7 L 300
i 4 z
— e 8 20
7
oy 100
ool ol i 4 10
COLLECTOR MILLIAMPERES (Ic) S 1| 2 3 4 56 78 9 10

Fig.11 - Forward current-transfer ratio (hte), short-circuit
input impedance (hie)' open-circuit output impedance
(h o), and open-circuit reverse voltage-transfer ratio

(hye) vs collector current for each transistor.

COLLECTOR MILLIAMPERES (I¢) 92CS-15196RI

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

DIFFERENTIAL CONFIGURATION DIFFERENTIAL CONFIGURATION
. COLLECTOR-TO-BASE VOLTS (Vcp)*3 COLLECTOR-TO-BASE VOLTS (vcg)*3
8 COLLECTOR CURRENT (Ic) OF EACH TRANSISTOR 125 mA COLLECTOR {I¢) OF EACH 125 mA
~ @ 20|-AMBIENT TEMPERATURE (Ta):25° ] 5| AMBIENT TEMPERATURE {Ta)s25*
ST
83 =R
2% 9 — ad
&L gl
g5 A £3,
e G
z 8 bai —1 8y
w3z 0 az
e 23 Z
2E 4 3g
23 53 /
rz £z by
a8 8 /1 £
g 921 |4 17
H /r » I
Y _-20 [
] ' 10 4 8800 2 ] o 100
FREQUENCY(f )—MHz 92CS-15252R1 FREQUENCY {f) —MHz 92CS-15249R!
Fig.13(a) - Forward transfer admittance (Y27)vs frequency. Fig.13(b) - Input admittance (Y77).
g 11
DIFFERENTIAL CONFIGURATION |% DIFFERENTIAL CONFIGURATION 1000
COLLECTOR-TO-BASE VOLTS (vcp):3 |~ §|coLLECTOR-To-BASE VOLTS (vcal*3 ~
w  |COLLECTOR CURRENT (IC)OF EACH TRANSISTOR~125mA | & ~ COLLECTOR CURRENT (IC) OF EACH 7 ~
Q AMBIENT TEMPERATURE (Ta)® 25° < 2 2| TRANSISTOR =125 mA 2
£ o5 H \ TURE (Ta):25° 100"
3 sl 3 w T w
) E Q T o
g E3 Z 4 4 Z
| o4 2 | g 2 | . =
N ) S b2 a
8 o~ g ol ! Ji o W
] a 20 F Qo
2 = g2 . 7 e 92
W o3 w St y4 7 S 2F
< g E ] @9
g E 5 2 2 @
53 e I 912 w
E b2 a % 00l %
3 3 E2Y 2
2 o2 ' 2 —T-9 4 g
8 8 & A= 4
:: @ ik n ,
) - w = w
a A 2 L0001 o1 g
5 22 = w 6 v4 6 W
° 3 o 4 2
» N I \ . @
=t o 0000l 0.0
r
ol 10 100 ol o 100 1600
FREQUENCY (f)—MHz 92CS—I525IRI FREQUENCY (f)—MHz 92CS-15256R1
Fig.13(c) - Output admittance (Y3) vs frequency. Fig.13(d) - Reverse transfer admittance (Y]2) vs frequency.

TYPICAL DYNAMIC CHARACTERISTICS FOR EACH CASCODE AMPLIFIER

CASCODE CONFIGURATION CASCODE CONFIGURATION
3 COLLECTOR-TO-BASE VOLTS (Vcg)e3 COLLECTOR-TO-BASE VOLTS (Veg):3
= STAGE COLLECTOR CURRENT (Lg)%2.5 mA o STAGE COLLECTOR CURRENT (Lg)<2.5 ma
i 80| AMBIENT TEMPERATURE (Ta)+ 25°C AMBIENT TEMPERATURE (Ta) = 25°C
]
o 2 L] 821 2 /
E 5
< = 60| e
53 S /
23 =3 7
214 =3 4
©8 w | 4
5 2z
gL 3
28 % S y,
aZ 29 #
o 2z
N By
~
8 N b T 14
53 N2 59 P4
& P2 EEN
: N/ : e
-4 N 0 ul |
r
ol 1 10 00 200 ol ) o 100 200
FREQUENCY (f)—MHz 925-15259R1 FREQUENCY (f)—MHz 92CS-15260R!
Fig.14(a) - Forward transfer admittance (Y1) vs frequency. Fig.14(b) - Input admittance (Y11) vs frequency.
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TYPICAL CHARACTERISTICS FOR EACH CASCODE AMPLIFIER (cont'd)

CASCODE CONFIGURATION
COLLECTOR-TO-BASE VOLTS (Veg)*3 10Q[CASCODE CONFIGURATION
M STAGE COLLECTOR CURRENT (L¢1%2.5 mA $|COLLECTOR-TO-BASE VOLTS (Veg)e3
Q| AMBIENT TEMPERATURE (Ta):25°C 2 = STAGE COLLECTOR CURRENT (L¢)=2.5 mA
% 0 g S 2|AMBIENT TEMPERATURE (Ta):25°C %
2 922 [ 2 S o
z 2 I s 7
E / 2 SE
=4 -2 Z Z1 4
S | 21
| ’e‘u B %2
© -4 & 22 |
g w Sw 3 7
o o 5

8 z xZ 12
2 VB [iEd
= a L or

&b of
5 Y Zui
g \ | 3 28
z -8 o ==
8 /| \ | 5 e

nx
5 1 & 28004 2

w 6
-0 b = 3 R
£ 22 5 @
5 o

-12 000l
o 2 ) 100 ol 10 * ¢ %00 200
FREQUENCY (f) —MHz FREQUENCY—MHz
92CS~15250R! 92CS-15257RI
Fig.14(c) - Output admittance (Y22)vs frequency. Fig.14(d) - Reverse transfer admittance (Y13)vs frequency.
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REN

Solid State
Division

Linear Integrated Circuits

Monolithic Silicon

CA3028A, CA3028AF, CA3028AS

CA3028B, CA3028BF, CA3028BS
CA3053, CA3053F, CA3053S

8-Lead TO-5-Style
“DIL-CAN" Package
H-1787

FEATURES

8-Lead !
TO-5-Style i
Package 8-Lead Dual-In-Line Current (CA3028B)
Frit-Seal (Hermetic)
H-1528 Package H-1805 © Balanced Differential Amplifier

© Controlled for Input Offset Voltage,
Input Offset Current, and Input Bias

Configuration with Controlled
Constant-Current Source to Provide

The CA3028A and CA3028B are differential/cascode ampli-

DIFFERENTIAL/CASCODE
AMPLIFIERS

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

Unexcelled Versatility
© Single- and Dual-Ended Operation
© Operation from DC to 120 MHz
© Balanced-AGC Capability

© Wide Operating-Current Range
APPLICATIONS

fiers designed for use in communications and industrial equip-

ment operating at frequencies from dc to 120 MHz.

e RF and IF Amplifiers (Differential or Cascode)
e DC, Audio, and Sense Amplifiers

The CA3028B is like the CA3028A but is capable of premium
performance particularly in critical dc and differential ampli-
fier applications requiring tight controls for input offset voltage,

o Converter in the Commercial FM Band

e Oscillator © Mixer o Limiter

input offset current, and input bias current.

The CA3053 is similar to the CA3028A and CA3028B but is

recommended for IF amplifier applications.

The CA3028A, CA3028B, and CA3053 are supplied in a

o Companion Application Note, ICAN 5337 “‘Application
of the RCA CA3028 Integrated Circuit Amplifier in the
HF and VHF Ranges.’’ This note covers characteris-
tics of different operating modes, noise performance,
mixer, limiter, and amplifier design considerations.

hermetic 8-lead TO-5-style packaae. The “F" versions are

supplied in a frit-seal package and the *’S" versions in formed-

lead (DIL-CAN) packages.

SUBSTRATE & CASE

ABSOLUTE MAXIMUM RATINGS AT Tp, = 25°C

DISSIPATION:
At Tp up to 65°C
(CA3028AF, CA3028BF,
CA3053F). ...t
At Tp> 550C
(CA3028AF, CA30288BF,
CA3053F) ............... Derate linearly 6.67 mW/°C
At TA up 0 85°C
(CA3028A, CA3028B, CA3053). ........... 450 mW
At Tp > 885°C
(CA3028A, CA3028B, CA3053) Derate linearly 5 mW/ oc
AMBIENT-TEMPERATURE RANGE:

OPerating . .......coeeeenuineennns —550C to +125°C
92Cs-144I7R2 StOTAge ... vovverene e —65°C to +150°C
Fig.1 - Schematic diagram for CA3028A, CA3028B and LEAD TEMPERATURE (During Soldering):
CA3053. At distance 1/16 + 1/32” (1.59 + 0.79 mm)
from case for 10 seconds max. ............... +265°C
11-73
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File No. 382 CA3028A, CA3028B, CA3053

MAXIMUM VOLTAGE RATINGS at T, = 25°C CURRMAENX'I"MRTTINGS
el 2| 3 [ 4 5| 6 7 8 This chart gives the range TERM 1y | 10uT
No. of voltages which can be applied No. | mA | mA

0 0 0 +5 +200| tothe terminals listed horizontally
1 ool La Ll 0| x| ] with respect to the terminals L[ os| ol
prs - e 15 listed vertically. For example,
2 to to to * to * the voltage range of the horizontal 2 4 0.1
-11 1 0 . 0 . terminal 4 with respect to terminal
+10 | +15°] +308] 415%| +309| is - j
3t o | to| to | to] to Zis 1o 4 volts. 3 ol |. 2
0 0 0 0 0 i ’
+15¢ Terminal #3 is connected to the sub-
4 to * * * strate and case. 4 2 ol
306 * Voltages are not normally applied be-
5 f . . tween these terminals. Voltages 5 6 1
8 appearing between these terminals 0. 0.
will be safe, if the specified volt-
age limits between all other termi-
6 * * R nals are not exceeded. 6 20 | .0.1
Limit is -12V for CA3053
® ...
7 " o Limit is +15V for CA3053 7 4 0.1
Limit is +12V for CA3053
O Limit is +24V for CA3028A and
8 +18V for CA3053 8 20 0.1

ELECTRICAL CHARACTERISTICS ot Ty = 25°C

TEST TYPICAL
CIR- | SPECIAL TEST LIMITS LIMITS LIMITS CHARAC,
ISTI
-CHARACTERISTIC [SYMBOL [CUIT CONDITIONS TYPE CA3028A | TYPE CA3028B | TYPE CA3053 JUNITS CURVES
Fig. Min. [ Typ. [max. Jmin.] Typ. [Max. [min. [Typ. [max. Fig.
STATIC CHARACTERISTICS
Voe| Vee
Input Offset Voltage | vro |2 |5V | SV D By - N e 4
Input Offset Current Iro 3a 1% lg\\; i N X ?gg g ) ) R nA 4
6V 6V - 16.6| 70 - |16.6 40 1 - - -
33 lv | 12v - |36 |ios | - [36 |so |- | - | - A 5a
Input Bias Current T N N N R N N N -
o | oo oo oo RSB e
T 3a 6V 6V 0.8 [1.25( 2 1 (125 |15 § - - - 6a
Quiescent Operating o 12v 12v 2 33 |5 J25|33 | 4 - - - mA 7
Current . 3b 9V - - - - - - - Jl2 |22 |35 6b
. v |- - - - |- Jeo ]33 se
12v VAGC =49 - 1.28] - - 1128 - - - - b
AGC Bias Current 8 l1ov |Vago=+12]- [res|- |- [1es| - }- |- |- 8
(Into Constant-Current | Iz mA
Source Terminal No.7) 9V - - -] - - - - - |L1s] -
- |1av - - - Sl - - § - Juss] - -
Input Current (Terminal | 1. R 6V 6V 0.5 |085)1 05085} 1 - - - mA B
No.7) 7 12v 12v 1 1.65(2.1 1 j1.65]2.1 - - -
3a 6V 6V 24 | 36 |54 24|36 |42 - - - 9
Device Dissipation Pr 12v 12V 120 | 175 J260 §120§ 175 220 § - - - W
w |9V - -1 -0 -1-1- 150 [s0
12v - b1 b1 -1 f- oo fiso -
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CA3028A, CA3028B, CA3053 File No. 382

ELECTRICAL CHARACTERISTICS at Ty = 25°C (cont'd)

TEST TYPICAL
. LIMITS LIMITS CHARAC-
CIR SPECIAL TEST TERISTICS
CHARACTERISTIC |SYMBOL|CUIT TYPE CA3028A TYPE CA3028B UNITS
CONDITIONS CURVE
Fig. Min. | Typ. | Max MinAl Typ. Max.| Fig.
DYNAMIC CHARACTERISTICS
10a |f =100 MHz | Cascode 16 20 -~ 16 20 4B 10b
. 1la,d| Vg = +9V Diff.-Ampl.| 14 17 - 14 17 - 11be
Power Gain Gp [10a [T =107 MAz |Cascode | 35 39 3 S 39 B 106
11a Vee = #9V Diff.-Ampl.| 28 32 - 28 32 - 11b
Noise Figure NF 10a |f =100 MHz | Cascode - 7.2 9 - 7.2 9 4B 10c
Tad|Veg - +v [ Diff.-Ampl.| - 6.7 9| - 6.7 9 llce
Input Admittance Y11 p—o Cascode - 06+118 1 - | g |12
- Diff.-Ampl. - 0.5+j0.5 - 13
Reverse Transfer Y12 —o Cascode - 0.0003 - jo _1 mmho 14
Admittance - f =10.7 MHz | Diff.-Ampl. . - | 0.01-j0.0002( - 15
Forward Transfer Yy Vee = +9V | Cascode N ' 99 - i18 ~ | mmho |16
Admittance A = Diff -Ampl. - 37+j05 | - 17
Output YZZ Cascode - 0.+ ;0“08 mmho 18
Admittance Diff.-Ampl. - 0.04 +j0.23| - 19
Diff.-Ampl.
Power Qutput . - . . - R
(Untuned Py |20a |f=10.7 MHz g% t%‘:nput 5.7 . 5.7 uW 20b
AGC Range
(Max.Power Gain AGC |21a VCC = 49V Diff.-Ampl. | - 62 - - 62 - dB 21b
to Full Cutoff)
at 22a |f=10.7 MHz |Cascode - 40 - - 40 - B 22b
f=10.7 MHz 22¢ |VeC=+0V it -Ampl | - 30 1 30 - 22
RL =1k
Vglh_age A v v
ain - -g = -6V,
Differential Rf_c: SN, EE . . - s 38 a2
f= 1 kHz 23 a8
Vee = 12V, Vge =-12V
cc EE . . | a0 425 45
R =16k0 :
Vee = = - .
Max. Peak-to-Peak e *6(\2' o Vee© V. 7 1.5 Ve.p
Output Voltage V (P-P) [23 L=2k
atf=1kHz Vee = H2V, Vg =12
R_ < 1.6 kQ : : . 3
Voo =Y. Ve -6V, | ) B ’s
R =2k :
Bandwidth K
at -3 dB point BV 28 lvgg=+2v, vgg=-12v MHz
R =16 k) : - g 8 )
Common-Mode v b, |VecT eV Veg=ev |- - T BRI G an s I I
Input-Voltage Range CMR Vcc = +12V, VEE = -12vj - - - -5 (-7-9) 7
Common-Mode cMr  [2a |Vec =Y. Veg =6V |- ) R B ]
Rejection Ratio VCC =+12V, VEE =-12v} - - - 60 90 -
Input Impedance ZN Vee =*6V,  Vgg=-6V | - ) N 55 KQ
atf=1kHz VCC =+12V, Vgg =-12V] - - - - 3 -
VCC =49V |f=10.7 MHZ } 2 4 7125 4 6
Peak-to-Peak | e, = 400mV mA °
Quput. PP Vee =12V (o ampt |35 6 1'0 4.5 6 8
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File No.

* Adjust R1for VouT =0 £ 0.1 V.
® Record Input Offset Voltage.

CA3028A, CA3028B, CA3053

382:
ELECTRICAL CHARACTERISTICS at Tp = 25°C (cont'd)
TYPICAL
TEST)
waracTersTIc s CIR- SPECIAL TEST LIMITS CHARAC
[ TERIST! YMBOL|CUIT CONDITIONS TYPE CA3053 UNITS CURVE
Fig. Min. ! Typ. IMax. Fig.
DYNAMIC CHARACTERISTICS
f=10. od
Power Gain Gp 10a 10.7 MHz] Cascode 35 39 B
1la Vee =9V Diff.-Ampl.| 28 32
Input Admittance Yy Cascode S LI RTINS B v
B Diff -Ampl. | - 05+j05 | - 13
Reverse Transfer Y1z Cascode - 0.0003 - j0 - mmho 14
Admittance f =10.7 MHz| Diff.-Ampl. 0.01 - j0.0002 | - 15
Forward Transfer Y = Vee = +9V | Cascode 99 - 18 | mmho |16
Admittance 2 - Diff.-Ampl. - -37 +j0.5 - 17
Output Yo - Cascode 0. + 104108 mmho 18
Admittance - Diff.-Ampl. . 0.04 +0.23| - 19
22a |f =10.7 MHz| Cascode 40 - 22b
voltage |- 18% wnz| A VeG = 0V ¢8
Gain g 22c [YCC* Diff.-Ampl. | - 30 22d
R = 1ki2
Veg = ¥V =10.7 MHz 2 4 7
Peak-to-Peak e, =400mV mA
tput L= in
gzv?ent P-P Vee = H2V Diff.-Ampl. 3.5 6 10
Vi
vee cc
3 uF =
= 1K 1K 3uF

oc
DIFFERENTIAL

Vout
)

VOLTMETER
FLUKE TYPE 80

Fig.2 - Input offset voltage test

= VEEI

OR
EQUIVALENT

3uF
92Cs-15027

circuit for CA3028B.

Vee

!

DEVICE DISSIPATION

=vce I

3
92CS-15647

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

3 uF
VEEI 92Cs-15024

Fig.3a - Input offset current, input bias current, device
dissipation, and quiescent operating current test circuit

for CA3028A and CA3028B.

DEVICE DISSIPATION=I3 Vgg+(Ig+Ig) Vcg

POSITIVE DC SUPPLY VOLTS (Vcc)  INPUT OFFSET CURRENT — — [T
NEGATIVE DC SUPPLY VOLTS (VEg) INPUT OFFSET VOLTAGE
T
T
T
Tt
=5
ag
28 -
Huw
g2
338 15 T
2 & Ve \
L M
-z VEE=-6V
W -
n w - g Pty
£8  Heern
2'6 . ESuNE T Vce=+12V Vgg=
5k o T
agz T
zZ2 1 T
=0 T EEEEEEEEEEEEEEE!
T ESSNSNERSSERNEES
-75 -50 - o 25 50 75 100 125
AMBIENT TEMPERATURE (Tp)—°C 92CS~-15030

Fig.4 - Input offset voltage and input offset current for
CA3028B. 207



CA3028A, CA3028B, CA3053 File No. 382
TYPICAL CHARACTERISTICS

| POSITIVE DC SUPPLY VOLTS (Vcc) POSITIVE DC SUPPLY VOLTS(Vcc)
FIT] NEGATIVE DC SUPPLY VOLTS (Veg)

~
o

o

8

n
-3
8
o

3

a
o

o
o
3
“

<

o
9
5
&
5

I
o

INPUT BIAS MICROAMPERES (I7)

INPUT BIAS MICROAMPERES (I1)

®
o

T
T
|
1T

12

L2 1] o]

© -7 -50 -25 25 50 75 100 125 -5 -50 =25 [ 25 50 75 100 |
—

AMBIENT TEMPERATURE (TA)— °C 9205- 15031 AMBIENT TEMPERATURE (T)) —°C  gpcs-15648

Fig.5a - Input bias current vs. ambient temperature for Fig.5b - Input bias current vs. ambient temperature for

CA3028A and CA3028B. CA3053.

1

111 DIFFERENTIAL ~AMPLIFIER CONFIGURATION DIFFERENTIAL —~AMPLIFIER CONFIGURATION -

35 35

25

VeetoV

QUIESCENT OPERATING MILLIAMPERES(Ig OR Ig)
T
T
1
T
X
‘QUIESCENT OPERATING MILLIAMPERES(Ig OR Ig)
T
T
T
T
1
I
.1

15 HT 15
=75 -50 -25 00 -

o 25 50 75 25 0 25 5 75 100 125
AMBIENT TEMPERATURE (Ta)—°C AMBIENT TEMPERATURE (Ta)—°C

3
8

92CS-15034 92CS-15649

Fig.6a - Quiescent operating current vs. ambient temper-  Fig.6b - Quiescent operating current vs.ambient temper-
ature for CA3028A and CA3028B. ature for CA3053.

35[DC COLLECTOR SUPPLY VOLTS (V¢

=6

25

OPERATING MILLIAMPERES (Ig OR Ig)

05

= =) =
0OC EMITTER SUPPLY VOLTS (Vgg)

92CS-15033

Fig.7 - Operating current vs. VEE voltage for CA3028A
and CA3028B.
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File No. 382

CA3028A, CA3028B, CA3053

TYPICAL CHARACTERISTICS AND TEST CIRCUITS

Vee
92CS-14499

Fig.8a - AGC bias current test circuit (differential -

amplifier configuration) for CA3028A and CA3028B.

DIFFERENTIAL—AMPLIFIER CONFIGURATION]
AMBIENT TEMPERATURE (T)=25°C

AGC BIAS MILLIAMPERES (IpgQ

12

10
AGC BIAS VOLTS (Vagd? TERMINAL No.7
92Cs5—14487

Fig.8b - AGC bias current vs. bias volts (terminal No.7)
for CA3028A and CA3028B.

HH oc coLLEcT suppLy voLTS (vee)
o [ oc EMITTER SUPPLY VOLTS (Vgg) @ T %
5 a0k 0001
g 5 I
] 3 C| 470pF
f H
- |
Iy n: T 50
B u 35S SIGNAL
53 8! 35 SOURCEw
3 53 NOISE VOLTMETER#
2 LY DIODE 4
g ae NOISE
s 8 1 AMPLIFIER
o =
2 160 302 t 1¢ | C2 | & 2
5 ] MHz | pF .| pF uH puH
2 2 10.7 [20-60[20-60] 3-5 | 3-5
5 5 100 | 3-30] 3-30]0.-0.25/015-03] — 0265 -14501
; i % FOR POWER GAIN TEST
150 25 & FOR NOISE FIGURE TEST .
75 -50 -25 0 25 50 75 100 125
AMBIENT TEMPERATURE (Ta)— °C 92c5-15032 Fig.10a - Power gain and noise figure test circuit (cascode

Fig.9 - Device dissipation vs. temperature for CA3028A
and CA3028B.

configuration) for CA3028A, CA3028B and CA3053*.
* 10.7 MHz Power Gain Test Only.

CASCODE CONFIGURATION HHH cASCobE CONFIGURATION
AMBIENT TEMPERATURE (T, )=25°C I] AMBIENT TEMPERATURE (Ta )+25°C.
a8 Tor | , I FREQUENCY (f) 100 MHz
40 OLLsc‘r
~%% @
3 s‘//"p b
B N ’jﬁ
I 39 % ~
2 Sty w
s RNGTN g
z ° *9 'Qi 2 4
3 2 ]
p @
g s 2 .
o
o
o 5|
) 100 10 1] 12
FREQUENCY (f) —MHz DC COLLECTOR SUPPLY VOLTS (Veg)
92C5-14492 92CS—-14486

Fig.10b - Power gain vs. frequency(cascode configuration)

for CA3028A and CA3028B.

Fig.10c - 100 MHz noise figure vs. collector supply
volts (cascode configuration) for CA3028A and CA3028B.
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CA3028A, CA3028B, CA3053

File No. 382

TYPICAL NOISE FIGURE AND POWER GAIN TEST CIRCUITS AND CHARACTERISTICS

50N
A o
‘ég VOLTMETER #
DIODE & NOISE
AMPLIFIER &

3-6 3-6

2-15] 2-15 |0.2-0.5/0.2-0.5|
* FOR POWER GAIN TEST

f | Ci C2 L L2
MHz | pF pF. uH uH
10.

Fig.11a - Powergain and noise figure test circuit (differ-
ential-amplifier configuration and terminal No.7 connected

to Vi) for CA3028A, CA3028B and CA3053*.

* 10.7 MHz Power Gain Test Only.

4 FOR NOISE FIGURE TEST %2¢5-14496
DIFFERENTIAL—AMPLIFIER CONFIGURATION DIFFERENTIAL-AMPLIFIER CONFIGURATION]
AMBIENT TEMPERATURE (Ta) =25°C AMBIENT TEMPERATURE (T3 1225 °C
20| | I FREQUENCY (f) = I0OMH:
35 cor T
#”o;; o
o 30 SUPRL,, is
° \ W
I 25 NS v 2
—_ 9 N w
s S g
20 - <]
z I~ i« 8
I Iy -
[CI—- o
& 2 70
g 10 asss
o 5
10 100 5

FREQUENCY (f)—MHz
92¢5-14495

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

500
RF
VOLTMETER#®
OR

NOISE
AMPLIFIER &

U =

f | C C2 Ly L2
MHz| pF pF uH uH
10.7 {30-60/20-50| 3-6 3-6

1o 2-15] 2-15 [0.2-0.5[0.2-0.5]

# FOR POWER GAIN TEST
4 FOR NOISE FIGURE TEST

RCS -14516

Fig.11d - Power gainand noise figure test circuit (differ-
ential-amplifier configuration for CA3028A and CA3028B.
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2
OC COLLECTOR SUPPLY VOLTS vee)
92CS-14485
Fig.11c - 100 MHz noise figure vs. collector supply
'voltage (differential-amplifier configuration) for CA3028A
and CA3028B.

DIFFERENTIAL-AMPLIFIER CONFIGURAT
AMBIENT TEMPERATURE (Tp )=25°C
DC COLLECTOR SUPPLY VOLTS (Vgc)=+9
FREQUENCY ()2 100 MH

oo :

o

[P PO

v S OWER Gaiy

ze 3

;g THHT

a 15

o

gg

b3

8e ! :

S

zo ISE FIGURE: 2248

POSITIVE DC BIAS VOLTS ON TERMINAL No.7
92Cs-14484
Fig.11e - 100 MHz noise figure and power gain vs. base-
. to-emitter bias (terminal No.7) for CA3028A and CA3028B.



File No. 382 CA3028A, CA3028B, CA3053
TYPICAL ADMITTANCE PARAMETERS

CASCODE CONFIGURATION DFFERENTIAL_AVPLIFIER CONFIGURATION
AMBIENT TEMPERATURE (Ta)=25°C COBIEEZ;O;EQAF;EPT_A;T%E}%A() 9
COLLECTOR 1Al =4, LL U LTS (Vee) =+
g‘c’)ﬁEEcTORECSTlﬁ'FLwL\,;OL;‘:E(T/ES )[IC(STAGE):I ° COLLECTOR MILLIAMPE n_r SF'oF Eacn TRansisTOR:=2.2
3]
7
8
58—
=3 4 ~=
= 33 2
W o=
O -4 w )
2 =4 ol
g= / 4 iz
Ow 3 A 5=
3% L
za by 2%
84 g
& V4 S&
[=g+3 9 [ ed
28 A / " S50
as | 7] [
Z0 z23 11
= Za |1
—
o o
2 10 100 10 3 @ 100
FREQUENCY (f)— Mz FREQUENCY () —MHz
92CS~-1449) 92€5-14493
Fig.12 - Input admittance (Y]]) vs. frequency (cascode  Fig.13 - Inputadmittance (Y11)vs. frequency (differential-
configuration) for CA3028A, CA3028B and CA3053. amplifier configuration) for CA3028A, CA3028B and CA3053.
CASCODE CONFIGURATION DIFFERENTIAL-AMPLIFIER CONFIGURATION
AMBIENT TEMPERATURE (T):26°C AMBIENT TEMPERATURE (Tp )=25°C
COLLECTOR SUPPLY VOLTS :+ COLLECTOR SUPPLY VOLTS (Vec)=+9
STAGE COLLECTOR MILL [1c(sTace)] 4.5 COLLECTOR MILLIAMPERES (Ic) EAGH TRANSISTOR=2.2
20] ]
~ E
o> &l -
" =8 o,
R 532 912
L V] 2% o. e
& zt -
22 92 }// & | T
=8 o B e
i Wy —1]
BE bi2 N 52 “~\\\
Efn] <= o
=3 N E% AN
-1 s}
s 3 " b
] [7}=1 12
@ o TO-021
W O 5| w
> B >0
G wo
= -20] -03
2 10 E 100 10 100
FREQUENCY (f}~MHz FREQUENCY (f)—MHz
92€S-14494 92CS-14490

Fig.14 - Reverse transadmittance (Y1) vs. frequency  Fig.15 - Reverse transadmittance (Y7) vs. frequency
(cascode configuration) for CA3028A, CA3028B dand (differential-amplifier configuration) for CA3028A, CA3028B

CA3053. and CA3053.

CASCODE CONFIGURATION IFF ERENTIAL-AMPLIFIER CONFIGURATION
AMBIENT TEMPERATURE (Tp )s25°C AMBIENT TEMPERATURE-(Tp )=25°C
COLLECTOR SUPPLY VOLTS (Vg )a+9 COLLECTOR SUPPLY VOLTS:+9
STAGE COLLECTOR MILLIAMPERES[ I c(stace)] 245 COLLECTOR MILLIAMPERES, EACH TRANSISTOR (I¢)=2.2
=~ 100] ] 0
S9N g % N @
s 2 & 2 2
3 ZZ
=2 =
8=, RE © A
2 L z.L 1
o &2 ° &
o S x £
g} W w
] Sum| & Q -1
3 2.2 T~ < a 92
= 8 bor N - %

o 21 o 1
2 2-4 %2 o
el NN L R

g 28
80 -40]

[ 10 100 10 4 100 4
FREQUENCY (f)—MHz FREQUENCY ()~MHz
92C5~14504 92¢5-14502

Fig.16 - Forward transadmittance (Y1) vs. frequency  Fig.17 - Forward transadmittance (Y1) vs. frequency
(cascode configuration) for CA3028A, CA3028B and  (differential-amplifier configuration) for CA3028A, CA3028B
CA3053. and CA3053.
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CA3028A, CA3028B, CA3053 File No. 382 .
‘ TYPICAL ADMITTANCE PARAMETERS
CASCODE CONFGURRYON - DIFFERENTIAL-AMPLIFIER CONFIGURATION
AMBIENT TEMPERATURE (Tp ) =2 A T ATURE (T .
OLLECTOR SuPeLY VOLTS (veg)et 0 MBIENT TEMPERATURE (Tp)=25°C 1
STAGE COLLECTOR MILLIAMPERES (Ic(sTAGE )] =4 1, ¢ COLLECTOR SUPPLY VOLTS (Vgg) =+9 8
& ]M z COLLECTOR MILLIAMPERES EACH TRANSISTOR (Ig)=2.2 z
g o < 3
H 2 2 g H
5 H
2 ad A 3 X
= N ~
1 oo || 4/’ kg # 06 / " év
~ = N
8 i~ ° 8 os W
¢ o0 P2 ™ H Yy < E
Z -002 I Z 04 °t\',}lz--—-l &
§-cos [ 203 / g
g -00f =4 /] [
o 2 0.2 5 g
s 5 ‘é V]
g2-00 3 g ol AT 3
3 3 o 4 o
6 10 [{
] o 100
FREQUENCY ()—MHz FREQUENCY (f)—MHz
92C5-14505 92C5—14503

Fig.18 - Output admittance (Y2) vs. frequency (cascode
configuration) for CA3028A, CA3028B and CA3053.

Fig.19 - Output admittance (Y33) vs. frequency (differ-
ential-amplifier configuration) for CA3028A, CA3028B
and CA3053.

TYPICAL TEST CIRCUITS AND CHARACTERISTICS

Vee

S

OOIF

OuTPUT

92Cs-14514

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

Vee

i—

5000
SIGNAL
SOURCE

[ C2 [¥] L2
MHz| pF pF uH wH
10.7 [30-6020-50| 3-6 3-6 =
l00 [2—15 [2-15 |0.2-0.5/0.2-05

92CS-14513

Fig.21a - AGC range test circuit (differential amplifier)
for CA3028A and CA3028B.
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DIFFERENTIAL-AMPLIFIER CONFIGURATION
AMBIENT TEMPERATURE (Tp)=25°C CONSTANT POWER INPUT=2uW

" ]
C
\94450721%
S
z %]
1 s
' &
© &
< S
& <o
8 ;
'o
E N
) NN
i \
10 00

FREQUENCY (f) —MHz 92C5-14509
Fig.20b - Output power vs. frequency — 50 Q) input and
50 output (differential-amplifier configuration) for
CA3028A and CA3028B.

DIFFERENTIAL-AMPLIFIER CONFIGURATION
AMBIENT TEMPERATURE (Tp)=25°C
COLLECTOR SUPPLY VOLTS (Vcc) =+9

Y
(=]

POWER GAIN (Gp) —dB
8

5 7 ST
DC BIAS VOLTS ON TERMINAL No.7
Fig.21b - AGC characteristics for CA3028A and CA3028B.

92CS-14506



File No. 382

CA3028A, CA3028B, CA3053

TEST CIRCUITS AND TYPICAL CHARACTERISTICS

OouTPUT

Z<O0O0IF

oo 1

92CS-14512

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

INPUT  OOIpF
OUTPUT

K OOIF

000l F I

92CS-14511

Fig.22c - Transfer characteristic (voltage gain) test
circuit (10.7 MHz) differential-amplifier configuratior
for CA3028A, CA3028B and CA3053.

Vee

0SCILLOSCOPE
WITH HIGH-GAIN
DIFF ERE"_IrTIAL
[§

NPU
(TEKTRONIX TYPE
530, 540, OR 580

WITH TYPE D PLUG-IN
TEKTRONIX TYPE 502,

VoIFF
(RMS)

OR
3) EQUIVALENT)

'

)
j;a uF

o VEE
* For R = 1.6 K) - (Vgg = 12V, VEE = -12V)
For R=2K) = (Vgg= 6V, VEE = -6V)

92C5-15025

Fig.23 - Differential voltage gain, maximum peak-to-peak
output voltage, and bandwidth test ‘circuit for CA3028B.

ASCODE ™ CONFIGURATION THH
F 2 (Tp)=250C iass:
E£QU cv 1)=IC.7 MNz Eess:
HITTECTOR SUPPLY VOLTS (Voo
< t
- :
24 +
o
5
o
> 4
-
2
[
E
2
° <
° 005 ol ols

INPUT VOLTS (vjp, )
92CS-14508R1
Fig.22b - Transfer characteristics (cascode configuration)

for CA3028A, CA3028B and CA3053.

n
<
i

OUTPUT VOLTS (vo)
o

0.5)

o 00 0. 015
INPUT VOLTS (vjy)
92CS-14507
Fig.22d - Transfer characteristics (differential-amplifier

configuration) for CA3028A, CA3028B and CA3053.

OSCILLOSCOPE
WITH HIGH-GAIN
DIFFERENTIAL
INPUT
(TEKTRONIX TVPE
530, 540, OR 580
WITH TYPE D PLUG-IN
TEKTRONIX TYPE 502,

OR
EQUIVALENT)

Rance o (RHS)
COMMON

REVECTION Veg ~ 92c5-15026
For CMR test: S1 to ground
For input common-mode voltage range test: S1 to VX
(A*) (2) (0.3)
VoirF (RMS)

Common mode rejection ratio = 20 Iogm

* A = Single-ended voltage gain.
Fig.24 - Common-mode rejection ratio and common-mode
input-voltage range test circuit for CA3028B.
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NG

Solid State
Division

Linear Integrated Circuits

CA3033 CA3033A

CA3047 CA3047A

Operational Amplifiers
For High-Output-Current Applications

a1 APPLICATIONS
[ w1596 B Comparator B Servo Driver
B Integrator 8 DC Amplifier
CERAMIC PACKAGE PLASTIC PACKAGE B Differentiator B Multivibrator
CA3033, C3033A CA3047, CA3047A 8 Audio Amplifier B Narrow Band and Band Pass
@ Summing Amplifier Amplifier
. . . L FEATURES
R?A-CA3O3?.15 a hlgh-.perfo.rma.nce |rjtegrated c1rc|:ut op?r- CA3033 CA3033A
ational amplifier featuring high input impedance, high gain, CA3047 CA3047A
high power output, and low input-offset voltage and current. V=112V  Vvt=15V
The device consists of two differential amplifiers in cascade V==-12V V-=-15V
and a single-ended class-B power output stage on a single ® OQutput Current ..... 36 76 mA min.
monolithic silicon chip. 8 Input Offset Current . 35 25 nA max.
RCA-CA3033A has all the superior features and character- ® Open Loop Differential .
. . . Gain....oovvvnnnnn 87 dB min.
istics of the CA3033 but, in addition, can be operated at @0 ) .
higher supply voltages to provide higher gain, higher com- utput Veltage Swing. 18 s Ve-p min.
g ppY . 9 P . g gain, hig N B Input Bias Current ... 350 180 nA max.
mon mode rejection, greater maximum output voltage swing, ® Power Output ...... 80 220 mW min.
and more than double the power output. B Common Mods Re-
RCA-CA3033 and CA3033A are hermetically sealed in 14- fection Ratio ....... 84 23 dB min.
lead “‘dual-in-line” ceramic packages and are designed for
operation over the full military temperature range of —55°C
to +125°C. v+
The RCA-CA3047 and CA3047A are electrically identical
to the CA3033 and CA3033A, respectively, but are limited
in operating and storage temperature range.
The RCA-CA3047 and CA3047A are supplied in 14-lead,
“dual-in-line” plastic packages and are designed to operate O Q7
over the temperature range of 0°C to +70°C, ambient. (I'? B
e b
12 Q3
Companion Application Note, ICAN-5641 “Application of @+
RCA CA3033 and CA3033A High Performance Integrated- B CNO-
Circuit Operational Amplifiers.” TREGTERT
(©
The resistance values included on the schematic diagram
have been supplied as a convenience to assist Equipment -.;«5 Je
Manufacturers in optimizing the selection of “‘outboard”
components of equipment designs. The values shown may
vary as much as +30%.
# ("SEE OPERATION CONSIDERATIONS") 92CS-17393
RCA reserves the right to make any changes in the Resistance
Values provided such changes do not adversely affect the Fig. 1- Sch ic diag of oper | amplifiers,
published performance characteristics of the device. CA3033, CA3033A, CA3047, CA3047A.
11-73
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CA3033, CA3033A, CA3047, CA3047A

ABSOLUTE-MAXIMUM RATINGS

INPUT SIGNAL VOLTAGE

DEVICE DISSIPATION:

UptoT; =250C
Above Tp =25°C

TEMPERATURE RANGE:

Operating
Storage

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

from case for 10 seconds max.,

MAXIMUM VOLTAGE RATINGS at Ta =250 C
The following chart gives the range of voltages which can be applied to the terminals listed vertically CURRENT RATINGS

CA3033 CA3033A CA3047 CA3047A
+10V —13V,+10V *10V —13V, +10V
1.2w 1.2wW 750 mW 750 mW
Derate at 8 mW/°C Derate at 6.67 mW/°C
—550C to +125°C 0°C to +70°C
—65°C to +150°C —65°C to +150°C
+265°C
CA3033, CA3047 MAXIMUM

with respect to the terminals listed horizontally. For example, the voltage range of the vertical ter- CA3033 CA3047
minal 1 with respect to'the horizontal terminal 14 is 0 to +4 volts. CA3033A CA3047A
TERM- TERM-| 7, I
WAL 1| 2| 3| 4 15| 6| 7 8|9 (10111121314 INAL ol tour
1 * * * * * * * * * * * * *04 1 5 5
2 * * * * * * * * * * * *%6 2 20 -
3 * * -26 * * * * * * * +‘2)6 3 50 50
4 t? _?5 * * * * * * % "'(2)6 4 10 10
R +20 +§0
* -1 * * * * - * 5 5 5
5 -26 Note 1 Note 1 |
+26 | +26 | +26 | +26 | +26 | +26 | +26 | +26
6 0 0 0 0 0 0 0 0 6 - -
+20 +20
7 2 | x| x| | x| 2 |58 7 |5 | s
Note 1 Note 1
+20 +20 +20 +20 o
8 AR R K 8 | 1|1
Note 2[Note 3 [Note 3 | Note 2
+1
9 Bl | B 0 |15 9 [ 1 |01
Note 2
+2
10 +26
10 + * | =20 | F 10 | 1 |o1
-10 Note3| 10
w1 | 22| 428
11 i =20 | T 1 1 0.1
5 Note 3 10
+1
12 -20 | *26 12 |1 |o1
Note 2,
13 * 13 1 1
Sub- - -
14 strate 4
Notes: 1. This rating applies to the more positive terminal of terminals 8 and 13.

2. This rating applies to the more positive terminal of terminals 9 and 12.
3. This rating applies to the more positive terminal of terminals 10 and 11.

*Voltages are not normally applied between these terminals. Voltages appearing between these terminals will be safe if the

specified limits between all other terminals are not exceeded.
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CA3033, CA3033A, CA3047, CA3047A File No. 360
MAXIMUM VOLTAGE RATINGS at Tp =250 C CA3033A, CA3047A" MAXIMUM
The following chart gives the range of voltages which can be applied to the terminals listed vertically CURRENT
with respect to the terminals listed horizontally. For example, the voltage range of the vertical ter- RATINGS
minal 1 with respect to the horizontal terminal 14 is 0 to +4 volts. are

identical
TERM-|
INAL| 1 2 3 4 5 6 7 8 9 10 | 1 12 13 14 for all
No. four types
1 * * * * * * * * * * * * *’04 (See CA3033,
CA3047 chart)
2 * * * * * * * * * * * +88
0 +38
3 * * .38 * * * * * * * %
4 :? —82 * * * * * * * *88
+30 +30
5 0 * -1 * * * * -2 *
-38 Note 1 Note 1
6 +38 | +38 | +38 | +38 | +38 | +38 | +38 | +38
0 0 0 0 0 0 0 0
+
7 tgo * * * * .%O 488
Note 1 Note 1
+30 | +30 | +30 | +30
8 |2 |2 [ |« |*38
Note 2 [ Note 3 | Note 3 [ Note 2
+1
9 +1 * +5 30 | *38
-5 -5 |Note2|
+2
10 Le VI I S
10 Note 3 -0
n | 55 | 4
-5 |Note3| ~10
+1
12 -3 | 1%
Note 2
13 *
Sub-
14 strate
Notes: See CA3033, CA3047 Rating Chart Notes.
M HHH
sorn G 02 ssase
_— T
R 0 VFeisy, V=-15Y
©
= vteizv, vo=—j2y
o
z 2
S
—? Vout §
-
= 8
&
100 & : |
g
Z
PROCEDURE :
INPUT OFFSET VOLTAGE:MEASURE Voyr AND RECORD INPUT
OFFSET VOLTAGE (Vg) IN VOLTS AS Vgy/100, THUS o)
Your B % _1-\25 7 :—:Mpzsinu:g (7, ;’5'0 oo tes 10
Vo (IN VOLTS) = 50 02517328 MBIENT T A 92¢s-17327

Fig. 2a - Input offset voltage, input offset voltage sensitivity,
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and device dissipation test circuit.

Fig. 2b - Typical input offset voltage vs. ambient tem-

perature.



File No. 360

ELECTRICAL CHARACTERISTICS

For Equipment Design

CA3033, CA3033A, CA3047, CA3047A

LIMITS
Test Conditions CA3033 CA3033A
CA3047 CA3047A
. bol ! Typical DC Supply Voltage Uni
Characteristics Symbols Eul:: gr:le;:?gs VE=12V Vh=15V nits
Ta=250C Curves V-=-12V V-=-15V
Fig. Fig. Min. Typ. Max.|Min. Typ. Max.
Input Offset Voltage V1o 2a 2b - 26 5 | - 2.9 5 | mv
Input Offset Current I 3a 3b - 5 3% | - 9 25 | nA
Input Bias Current I 3a 3c - 70 350 - 100 180 | nA
Input Offset Voltage Sensitivity:
Positive AVIg/Aavt | 2a - - 03 05] - 02 05 [mV/V
Negative AV1g/V— | 2a - - 03 05| - 0.2 0.5 |mV/V
Device Dissipation PT 2a - 60 120 180 | 80 170 300 | mW
Open-Loop Differential -

P oltage Gain AoL | - f=1kHz 4 |8 %0 - |87 8 - |dB
Common-Mode Rejection Ratio CMRR - 5 84 100 - |93 105 — | dB
Corar::;e-Mode Input-Voltage VICR - ~ [-7.6 +5,-9 +35|-9.7 6-11 47| V
Maximum Output-Voltage Swing ~ VgP®) | =  f= L o0 e Bt ¥

aximum Output-Voltage Swing 0P Ik;h RL=3000 _ _ _ |23 25 _ 'P_p
Input Impedance 71 - - lo2s 15 -Jos 1 - |wma
Output Current Ip - RL=500Q 6 % 4 1 - - | mA

RL=300Q - - -1 8 - |PP
Power Qutput Ry =500 80 122 - | = — _
P - 7 o )
o <5 ’ RL=300Q - - — |20 25 ' -
ELECTRICAL CHARACTERISTICS
Typical Values Intended Only for Design Guidance
Input Offset Voltaae Drift Ve | 2 2 _ 68 - |- 66 - %\é/
Input Offset Current Drift
_550 0 - R — | nA/
550C to 250C Izl &T 3a 3b 1 1 o0
250C 10 1250C - o008 - |- 008 -
60-dB Amplifier Bandwidth BW 8a Cx, Cy =0.001 uF 8b,c - 230 - | - 350 — |kHz
Slew Rate SR 9 (amplifier circuit only) - - 2.1 - |- 3 - |Vips
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CA3033, CA3033A, CA3047, CA3047A

File No. 360

001 001
pF pF

s2

92Cs-17322

PROCEDURES:

A. Inverting Input Current
Set switch, Sq in closed position and set switch, Sy in open
position.
Measure output voltage and convert this reading to inverting
input current using the following relation:

. L VQ T (in volts)
1) inverting (in uA) = 10
B. Non-inverting Input Current
Set switch, Sq in open position and set switch, S, in closed
position.
Measure output voltage and convert this reading to non-
inverting input current using the following relation:
—Vourt (in volts)

1} non-inverting (in uA) = 70
Fig. 3a - Input offset current and input bias current test
7 c/’;‘-:ui + P C. Input Offset Current
. Set switches, S and Sg in open positions.
Measure output voltage and convert this reading to input
offset current using the following relation:
Vour (in volts)
|| o (in W A) = __._13._.__
FEEE
< 60 360
| <
3 i N
& soH -,
v B £
z . P
g a 2 200 &h
Egllasn &
e 3
-
g% 2
w @©
° [N
= 20 5 100 Ve
2 N H A
z = V=,
E I v, Wi
10 vFeisv, vo=—isv el vy 4
HHvF=12v, v===12 PN T T 2
IENENNEEENEEEEN 1 11 o IEEEREEEENEE
O IENNEEENEENEERES TTETTT IENNEENERENS!
= -50 -25 O 25 50 75 100 25 (50 -75 - 25 0 25 50 75
AMBIENT TEMPERATURE (Ta)—°C AMBIENT TEMPERATURE (Ta) —°C
92Cs-17323 92CS-17326

Fig. 3b - Typical input offset current vs. ambient tem-

Fig. 3c - Typical input bias current vs, ambient temperature.

perature.
[ POSITIVE DC SUPPLY VOLTS (V')
| NEGATIVE DC SUPPLY VOLTS (V)
"‘a, FREQUENCY (f)=1kHz
£
z
<
o
<]
<
S I V=I5V, vo=— 5y
g T T
a VE12v, voa ooy
E 75
F4
w
4
I
& 50
a
&
e
z
g
S 0 11717
-5 -50 -25 [ 25 50 75 100 125
AMBIENT TEMPERATURE (Ta)—°C
92CS-14907R!

Fig. 4- Typical open-loop differential voltage gain vs.
ambient temperature.

218

POSITIVE DC SUPPLY VOLTS (v*)

NEGATIVE DC SUPPLY VOLTS (V™)

TTTTT
T

FREQUENCY (f)=1kHz

[
o

3
=3

~
»

o
O

I}
o

COMMON MODE REJECTION RATIO (CMRR)—dB

1T 1
-50 -25 25 50 75 100 125

AMBIENT TEMPERATURE (Ta)— °C 92CS-14906R1

Fig. 5 - Typical common mode rejection ratio vs. ambient
temperature.




File No. 360 CA3033, CA3033A, CA3047, CA3047A
g AMBIENT TEMPERATURE(Ty) =25°C AMBIENT TEMPERATURE (Tp)=25°C
L, |FREQUENCY(f)=1kHz FREQUENCY (f) = IkHz
&
<
o E
S
= €
= F 250
z i
@ o
Z 100 <200
o 2 [v+,
2
[~ N ] /s e
& 75 150 TSN, -
§ 2 N Sy
¢ v ] 2y
g so 25y, < 3 100 F ~ja T
a LR ==i5y o 2y
) V*x/zVNLI L= TR
T2 sV vme e 50 28
X T < v T
u A HHH
> o T Tl o
o.l 0.2 0.3 0.4 0.5 0.6 0.7 0.8 09 Lo 0l 0.2 0.3 0.4 0.5 0.6 0.7 0. 0.9 1.0
LOAD RESISTANCE (R )—ka LOAD RESISTANCE (R ) —kQ
92CS-17324 92Cs-17325
Fig. 6 - Typical peak-to-peak output current vs. load re- Fig. 7 - Typical power output vs. load resistance.
sistance.
cx Gy E T T 111 T T 11
[=POSITIVE DC SUPPLY VOLTS Vhas12
0.001 000! I00[=NEGATIVE DC SUPPLY VOLTS (V-)=-I2
F uF [~ AMBIENT TEMPERATURE (Ta)=25°C
= ~ T N *.C =
A~ LT T~ \W 5 30, =
(4200 54— Cx ,Cy = 300pF =
[} B~ T N o 0001 4F H ¢
7 2 10 uF =
| TR 93 1 » 3
5 ;\ N TN N | TN Q:N: \ g
< &R N ]
S N N N !
] t
o 0 w
ouTPUT |4 EL NI T }3;’5# N 2
g 4o ), H
- = XA
3 woF NEIRN N /\& N \ g ]
= = - N
3 . E I~ N N‘ N &
o 2 AR
: N/ ,‘4#\ N \
3 1oE
ot ® £ LTS \
E N
= - = E N
RESISTANCE VALUES - E
ARE IN OHMS 92CS-15291R2 E
-3F
Fig. 8a - Typical 60-dB o1 10 100 oo 0000
amplifier, FREQUENCY (1) — kHz JOS—

Fig. 8b - Typical phase compensation characteristics for
CA3033, CA3047 (Vt=+12V,V—=—12V)

For any desired closed loop gain (in decibels), read horizontally
along the gain line to the attenuation curve which provides the
desired closed loop bandwidth. The required values for the
compensation capacitors is shown on the curve. Move.vertically
from the intersection of the gain and attenuation lines until the
phase angle curve (@) is reached and read the phase angle be-
tween the input and output on the right-hand scale. The differ-
ence between the indicated phase angle and 180° is the typical
phase margin. (A minimum phase margin of 45° is recom-
mended to allow for component variations and differences
among amplifiers.) If the phase margin is smaller than required,
the desired bandwidth can be stably achieved through the use
of a more complex feedback network. As the closed loop gain
approaches unity, the compensating capacitors required (0.3 uF

to 1.0 uF) are bulky and costly. A capacitor one-half the value
shown on the chart, connected between terminals 8 and 13, and
a 0.001 uF capacitor from either terminals 8 or 13 to ground
or V™ is an acceptable alternative method. This arrangement
provides the same gain-phase roll-off shown on the curves and
permits the use of more readily available, lower-voltage disc
capacitors which are smaller and cost less. For linear operation,
the maximum expected difference voltage between the two
collectors is less than 1 volt.

Figure 8a shows the phase compensating capacitors (Cy, Cy)
returned to ground. In some systems with large parasitic im-
pedances in the power supply system, returning these capacitors
to the negative (V™) supply may result in more stable operation.
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CA3033, CA3033A, CA3047, CA3047A

POSITIVE DC SUPPLY VOLTS (V¥)=I5V
NEGATIVE DC SUPPLY VOLTS (V™)=-I5V
100, AMBIENT TEMPERATURE ({Tp)=25°C
ec: Cx, Cy =0.001uF —:0
:'\ \\\\ I~ 06 30uF E 50
80 lper ]
= N N g = 100 2
? 0k N ﬁ\\ N 100 4
- - =3
E 1. 8
deofS N N r\\ El]
S 60p N ] 2
: N N N ¢ Hroo 2
g ] 4
: St ] AN
2 N N N I w
g NI N \\ ER
N J z
§ 20f N N N N | s
STE N N N E
= oF s N 400
w - 0, N
® o RS ~
o E N
=
g N A
-20F
-30
4 6 8 2 4 6 8 2 4 6 8 2 4 6 8 8
0.l I 10 100 1000 10000
FREQUENCY (f)—kHz 92CM-14897RI
Fig. 8c - Typical phase compensation characteristics for
CA3033A, CA3047A (Vt =15V, V—=—15V).
v*=30V, R =@
=3
& | R =3000
OUTPUT 85
5 V/DIV. g,
' 1
z3 POWER
2. OUTPUT
3 (mW)=255 4
.
INPUT 5! ' 220
IV/DIV. a0 ===
68 8 2 4 68 2
0ol ol | 10
FREQUENCY— kHz
92Cs-17321
TIME-IO s/ DIV.
(a)
v*=30V, R =1kQ
wH*
IO,.;FJ_ _l_o 1uF
QUTPUT 50V 5
SV/DIV ’
200 pF
50V
=<
INPUT INPUT R*
1V/DIV,
I\uF =L
25V

(b)

TIME=IO pus/DIV.

RESISTANCE VALUES

ARE IN OHMS
92CS-17393

*R =500Q AT V*= 24V
= RL = 300Q AT V* = 30V
92LS-3693

Fig. 9 - Amplifier with single voltage supply and associated pulse response waveforms and distortion curves.
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CA3033, CA3033A, CA3047, CA3047A

OPERATING CONSIDERATIONS

The CA3033, CA3033A, CA3047, and CA3047A opera-
tional amplifiers have very high peak-pulse current capa-
bility. The open-loop output impedance is typically less
than 30 ohms at 10 kHz and the peak short-circuit output
current may exceed 100 milliamperes. To prevent possible
damage to the chip because of excessive dissipation it is
important that the output stage is not subjected to sustain-
ed high peak currents. To minimize the possibility of dam-

age from accidental shorts, it is recommended that a51-ohm
resistor be placed in series with the output circuit.

When high peak output currents are required of the ampli-
fier, it is desirable to provide a current-limiting resistor of
about 2200 ohms in series with the collector of transistor
Q14. This resistor may be returned to ground, or, if its
value is increased to 4700 ohms; it may be returned to the
v+ terminal.
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NG/

Solid State
Division

File No. 274

Linear Integrated Circuits

CA3035
CA3035V1

o Three Individual General-Purpose Amplifiers

o ldeal for service in Remote-Control Amplifiers — — e.g., TV Receivers

o Available in two electrically identical versions: CA3035 with straight

leads; CA3035V1 with formed leads

HIGHLIGHTS
o Three separate amplifiers —

gain and bandwidth for each amplifier can-be adjusted

with svitable external circuitry
© Amplifiers operable independently or in cascade
© Exceptionally high cascade voltage gain -

129 dB typ. ot 40 kHz
© Low noise performance o Wide-band response
o All amplifiers single-ended —

only one power supply required
e Wide operating temperature range —

-55°C to +125°C
© Built-in temperature compensation

@ Hermetically sealed, all-welded 10-lead TO-5-style
metal package with straight or formed leads

SCHEMATIC DIAGRAM FOR CA3035 AND CA3035V1

N

* TERMINALS 2 8 8 AR

ERNALLY CONNECTEED ano.> I
INTS .
10 SURSTRATE AL N3 _
92CS-14626R!
Fig.1

Ultra-High-Gain
Wide-Band Amplifier Array

Monolithic Silicon

CA3035 CA3035V1

10-LEAD FORMED-LEAD
TO-5 10-LEAD TO-5

TYPICAL REMOTE CONTROL SYSTEM

+13v

REMOTE
CONTROL.
TRANSMITTER

PRS-

!
i

TO
ADDITIONAL
CHANNELS

J

v
CONTROL FUNCTIONS 02e5-14627

Fig.2
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File No. 274 CA3035, CA3035V1

ABSOLUTE-MAXIMUM RATINGS:

Operating Temperature Range  .................... -550C to +125°C
Storage Temperature Range  ...................... -65°C to +150°C
Device Dissipation ............. ... ... . oo 300 mW
Input Voltage ... ... .. i i 1V p-p
Supply Voltage ......... ... ... i +15V

Lead Temperature (During Soldering):
At distance 1/16 £ 1/32 inch (1.59 £ 0.79mm)
from case for 10 seconds max. .......... ... ... ... +265°C

ELECTRICAL CHARACTERISTICS AT T = 25°C

TEST
CIRCUITS LIMITS
SPECIAL TEST AND
CHARACTERISTICS SYMBOLS CONDITIONS CHARAC- | CA3035, CA3035VI | UNITS
TERISTICS
CURVES | Min. | Typ. [ Max.
STATIC CHARACTERISTICS
Quiescent Operating v3 . - 2 - v
Voltage \%] vee = t9V Fig.3 - 1.9 - \
V7 - 4.9 - \
Total!l Current Drain g4 Vee = 9V, Fig.3 3.5 5 7.5 mA
RL3 = 5KQ
DYNAMIC CHARACTERISTICS
Voltage Gain:
Amplifier No. | A £ = 40 Kk 40 44 - dB
Amplifier No.2 A2 Vee - +g\z/ 40 | 46 | - dB
Amplifier No.3 Az 38 42 - dB
Output Voltage Swing Vout
Viout RL| = 10KQ - 2 - Vp-p
Voout RL2 = 10KQ - 2.6 - Vp-p
Vzout RL3 = BKQ - 8 - Vp-p
Sinusoidal
Output,
Vee = *9V
Input Resistance:
Amplifier No. | Ryin - 50K - Q
Amplifier No.2 R2in f = 40 kHz - 2K - Q
Amplifier No.3 Rz in - 670 - Q
Output Resistance Rjout - 270 - Q
Roout f = 40 kHz - 170 - Q
Rzout - | 1ook| - Q
Bandwidth at
-3dB point:
Amplifier No. | BW| Fig.5 - 500 - kHz
Amplifier No.2 BW2 Vee = 9V Fig.6 - 2.5 - MHZz
Amplifier No.3 BWz Fig.7 - 2.5 - MHz
Noise Figure
Amplifier No.| NF | f = | kHz, Fig.4 - 6 7 dB
Rg = | KQ
Vee = I3V
Sensitivity Relay (Kj) Fig.2 - 100 150 uv
Current = 7.5 mA
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CA3035, CA3035V1

STATIC CHARACTERISTICS
TEST CIRCUIT

92C$-14625

Fig.3

NOISE FIGURE TEST CIRCUIT

+9Vv

B )
QUAN TECH =1+
LABORATORIES
MODEL No. 311
NOISE ANALYZER 10 ”;i CA3035vI
(SEE NOTE) =
C -\
10
wF

92CS-14631

_NOTE: SET ALL INTERNAL POWER SUPPLIES ON QUAN TECH
NOISE ANALYZER TO ZERO VOLTS.

Fig.4
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TYPICAL 1st-AMPLIFIER RESPONSE

Fig.5

COMMON—EMITTER CIRCUIT
(FOLLOWED BY EMITTER FOLLOWER)
NO FEEDBACK
AMBIENT TEMPERATURE (Tp)=25°C
COLLECTOR-SUPPLY VOLTS (Vcc)=+9
50
g I
‘I’ T
240 3dB DOWN
<
3
&30
=4
5
o
>
20
10
o)
4880 102 103 0% 10°
FREQUENCY (f)—KHz
92CS-14635

TYPICAL 2nd-AMPLIFIER RESPONSE

VOLTAGE GAIN— dB

COMMON—EMITTER CIRCUIT
(FOLLOWED BY EMITTER FOLLOWER)
NO FEEDBACK

AMBIENT TEMPERATURE (Tp)=25°C
COLLECTOR—SUPPLY VOLTS (Vccl=+9

\3 dB DOWN

20

4 880 4 8802

103

FREQUENCY (fl—KHz

Fig.6

0% 2 4 6805

92CS-14636

TYPICAL 3rd-AMPLIFIER RESPONSE

VOLTAGE GAIN—dB

COMMON—EMITTER CIRCUIT

NO FEEDBACK

AMBIENT TEMPERATURE (Tp)=25°C
COLLECTOR SUPPLY VOLTS (Vcc)=+9
EXTERNAL LOAD RESISTANCE=5K$

50

40

3

OWN|

30

20

10 8802

103 2

FREQUENCY (f}—KHz

Fig.7

104 10%

92CS-14637
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R/

Solid State
Division

Linear Integrated Circuits

CA3036

DUAL DARLINGTON ARRAY

® Two independent low-noise wide-band amplifier channels

o Particularly useful for preamplifier and low-level amplifier applications in single-

channel and stereo systems

o Wide application in low-noise industrial instrumentation amplifiers

HIGHLIGHTS
©Matched transistors with emitter-follower outputs
o Low-noise performance
0200-MHz gain-bandwidth product
0 Operation from -55°C to +125°C

oHermetically sealed, all-welded 10-lead TO-5-style
metal package

Monolithic Silicon

RCA

APPLICATIONS 10-Lead
TO-5
o Stereo phonograph preamplifiers

o Low-level stereo and single channel
amplifier stages

oLow-noise, emitter-follower differential amplifiers

o Operational amplifier drivers

MAXIMUM RATINGS, Absolute-Maximum Values:

POWER DISSIPATION, P:
Any one transistor
Total for array
TEMPERATURE RANGE:
Operating .
Storage . . .

LEAD TEMPERATURE (During Soldering):

300 max. mW
600 max. mW

. —55t0+125 ©°C
. —65t0+150 °C

At distance 1/16 £ 1/32 inch (1.59 £ 0,79 mm)

from case for 10 seconds max. . . e .

The following ratings apply for each transistor in the array:
Collector-to-Emitter Voltage, VCEQ
Collector-to-Base Voltage, VcBO
Emitter-to-Base Voltage, VEBO

Collector Current, g

+2656 °C

15 max. v
30 max. \"
5 max. v
50 max. mA

92CS-14624

Fig.1 — Schematic Diagram for CA3036.

11-73
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CA3036

ELECTRICAL CHARACTERISTICS, at T = 25°C

File No. 275

© LIMITS
CHARACTERISTICS SYMBOLS cor;r[)ﬁ'sr.{ons TYPE CA3036 UNITS
Min. Typ. Max.
Collector-Cutoff Current IcBo VeB=5V, =0 | - - 05| wA
For Each Collector-Cutoff Current IcE0 VCE=10V, I =0 - - 5 HA
Transistor Collector-to-Emitter Breakdown Voltage V(BR)CEO |Ic =1mA,IB=0 | 15 2 - v
(Q1, 02, 03, 4) | Collector-to-Base Breakdown Voltage V(BRICBO | Ic =10 A, IE =01 30 u -l v
Emitter-to-Base Breakdown Voltage V(BR)EBO |IE=101A, Ic=0| 5 6 - v
Tr;\t:isi::r (eélln::j :23) Static Forward Current-Transfer Ratio hFE Iciorlg3=1mA | 30 82 - -
For Either Emitter-to-Base Breadkown Voltage V(BR)EBO(D)| lg2 o IE4 =10 wA| 10 12.6 - \
Darlington Pair Ic1+1c2
(Q1, Q2 0r 3, Q4) | Static Forward Current-Transfer Ratio hFE(D) or }:1 mA[ 1000] 4540 - -
. Ic3 + Icy
Short-Circuit Forward Current-Transfer.Ratio hfe - 82 - -
|anto"I'::aa:lcs?stor Short-C'!rcuit Input Impedfmce hie £=1kHz - 2.6K - [9)
(01 01 Q3) Open-Circuit Output Admittance hoe Icioric3=1mA | - 7 -~ | umho
Open-Circuit Reverse Voltage-Transfer Ratio hre -] 9.8x10% | - -
Short-Circuit Forward Current-Transfer Ratio hfe(D) - 1300 - -
Short-Circuit Input Impedance hig(D) £=1 kHz - 82K - Q
Open-Circuit Output Admittance hoe(D) Io1+ |021 - 108 - | wmho
For Either Open-Circuit Reverse Voltage-Transfer Ratio hre(D) ImA| - | 27x10-3 | - -
Darlington Pair | Voltage Gain AD) |'e3* |C4j - % ~ 1 B
(Q1,Q20rQ3, Q4) | Power Gain Gp(D) - 47 - | d
=100 Hz - 0.2 3
Noise Voltage Ex £=1KHz 1 0w o
See Fig.3 for Test Circuit = 0Kz - 0012 ) \/f(_H;
Forward Transfer Admittance Yfe - | 068+j7.9 | - | mmho
For Either Input Admittance (Output Short-Circuited) Yie £ =50 MHz - [4.14+)5.95( - | mmho
Input Transistor | Output Admittance (Input Short-Circuited) Yoe Icporlc3=2mA |~ 1.94+j2.64| - | mmho
(QrorQ3) Reverse Transfer Admittance . .
(Input Short-Circuited) yre - | Negligible | - | mmho
For either Input Admittance (Output Short-Circuited) Yie(D) f =50 MHz - [ L71+j28 | - | mmho
Darlington Pair | Output Admittance (Input Short-Circuited) Yoe(D) lcr+ 'CZ{ N 3.96+j2.6 | -~ | mmho
(Q1, Q20r 03, Q9) [ Gain-Bandwidth Product 0 |igs + |C4j ) 200 ~ | MHz
QuANToTECH
= 0 MODEL No. 311
cA3036 : SreRee -—Cq Ezlgggégm
LT} o 2| ¥R

il

92CS-14633R1

' Fig.2 - Block Diagram of Stereo System using CA3036
226 as Phono Preamplifier.

92CS-14628

Fig.3 - Noise Voltage Test Circuit for CA3036.



File No. 343

IR0

Solid State
Division

CA3039

Linear Integrated Circuits

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

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

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

APPLICATIONS

o Balanced modulators or demodulators
o Ring modulators
o High speed diode gates

o Analog switches

ABSOLUTE MAXIMUM RATINGS AT Tp = 25°C
DISSIPATION:

Any one diode unit 100 mW

Total for device . 600 mW

For Tp >55°C derate llnearly 5.7 mW/°C
TEMPERATURE RANGE:

Operating . —55 to +125°C

Storage . —65 to +150°C

LEAD TEMPERATURE (Durmg Soldenng)
At distance 1/16 £ 1/32 inch (1.59 £0.79 mm)

from case for 10 seconds max. . e +265°C
PEAK INVERSE VOLTAGE, PIV for: D1—Dg. 5V
Dg . . . 05V

PEAK DIODE-TO-SUBSTRATE VOLTAGE, Vpj
for D1—Dg (term. 1,4,5,8 or 12 to term. 10) . +20,-1V
DC FORWARD CURRENT, Ig 25 mA
PEAK RECURRENT FORWARD CURRENT lf 100 mA
PEAK FORWARD SURGE CURRENT, I¢(surge) 100 mA

Diode Array

Six Matched Diodes on a Common Substrate

Monolithic Silicon

ULTRA-FAST

LOW-CAPACITANCE Mo

(IATCHED DIODES i
{;“.;]\

For Applications in Hs63

Communications and
Switching Systems

FEATURES

o Excellent reverse recovery time — 1ns typ.

o Matched monolithic construction —
Vg matched within 5mV

o Low diode capacitance —
Cp = 0.65 pF typical at VR = -2V

® ® ® ® O ®
D3 02 o
< <G o
D. D < %
(£ ¢ $ I ° l K —N—l
f os

SUBSTRATE
AND CASE

92C5-15262

Fig. 1 - Schematic Diagram for CA3039
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CA3039 File No. 343

ELECTRICAL CHARACTERISTICS, at Tp = 25°C

Characteristics apply for each diode unit; unless otherwise specified.

LIMITS CHARAC-
CHARACTERISTICS SYMBOLS | SPECIAL TEST CONDITIONS unirs | TERBTIC
' MIN. | TYP. | MAX. FIG.
Ip =50 A - |- 0.65 069 | V
1 mA - 0.73 078 V
DC Forward Voltage Drop Vg TmA - 076 080 v 2
10 mA - 0.81 090 V
DC Reverse Breakdown Voltage V(BRR IR=-10pA 5 7 -1V -
DC Reverse Breakdown Voltage
Between any Diode Unit and Substrate V(BRIR IR=-101A 2 - -V -
DC Reverse (Leakage) Current IR VR=-4V - 0.016 100 | nA 3
D ki t
C Reverse (Leakage) Curren IR Vg=-10\ _ 0.022 100 | na '

Between any Diode Unit and Substrate

Magnitude of Diode Offset Voltage

(Difference in DG Forward Voltage | Ve - VR | Ig=1mA - 05 | 5 | mv 2
Drops of any Two Diode Units)

AR VR
Temperature Coefficient of lv,:1 - Ve — IF=1mA - 1 B 74
) A Vg
Temperature Coefficient of Forward Drop o Ip=1mA - -19 - [mv/C 6
DC Forward Voltage Drop for ~
Anode-to-Substrate Diode (Dg) VF IF=1mA - 0.65 -V -
Reverse Recovery Time ty IF=10mA, Ig = 10mA - |1 - | ns -
Diode Resistance : Rp f=1kHz, Ig =1mA 25 30 51 Q 7
Diode Capacitance - Cp VR=-2V,Ig=0 - 0.65 - | oF 8
Diode-to-Substrate Capacitance Cpy Vp=+4V,Ig=0 - 3.2 - pF 9

TYPICAL CHARACTERISTICS

AMBIENT TEMPERATURE (Tn)=25°C I “’g— DC_REVERSE VOLTAGE (VR) =-4V 7
08 - ) (RS _ /
0@0/ T 5 .
T .‘pﬁe 5 & a
2 . qoy = w9 7
« Q0 1 3 w
5 R 5 g /
g o7 3 4 2 Z
g T 4 £y
S z
H - 3 = -
x L1 S = ] P
= al § |E
o
a 08 Aé, o R I 0ol L —|
o 8 8
() [=]
- 8
L_l__| ||| owpe oFFseT “/I'
05 T o ool
Q01 o 2 468, 2 0 75 <50 -25 O 25 50 75 100 125
DC FORWARD MILLIAMPERES (If) AMBIENT TEMPERATURE (Tq)—°C
92CS-15268 92CS-15266
Fig. 2 - DC forward voltage drop (any diode) and diode Fig. 3 - DC reverse (leakage) current (diodes 1,2,3,4,5)
offset voltage vs DC forward current vs temperature
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TYPICAL CHARACTERISTICS

2 T
|oo§ DC REVERSE VOLTAGE (Vg)=-10V 1 1 L
Il 1
S 3HHT FoRY
- o A
g 3
] 2
g z
: 3 o7
g g
ES 3
= H
- 0.
g ol 5
@ Z 8
5 Z w L
w o 05 1
8 a8 = 1
2 oo <] o
© oaHHH
H |
0001 03 T
-75  -50 -25 T2 50 75 100 125 =75 -50 -25 25 50 75 100 125
AMBIENT TEMPERATURE (Ta)—°C AMBIENT TEMPERATURE (Tp)— °C
92C5-15265 92CS~-15269
Fig. 4 - DC reverse (leakage) current between diodes Fig. 5 - Diode offset voltage (any diode) vs temperature
(1,2,3,4,5) and substrate vs temperature
DC FORWAR| T =
C FORWARD CURRENT (Tp)-ImA 1000, AMBIENT TEMPERATURE (Tp)=25°C
FREQUENCY (1) =l kz
N
@
S ™
9 o
Lioo
I &£
0 g ¢ ™N
3 of 5o
; &
> o \
g Y
P 4 .
4 o
e 5
g 05
04) H )
=75 -50 -25 0 25 5 75 100 125 oo o T X o
e
AMBIENT TEMPERATURE (Ty)—°C DC FORWARD MILLIAMPERES (If)
92CS-15261 92CS-15267
Fig. 6 - DC forward voltage drop (any diode) vs Fig. 7 - Diode resistance (any diode) vs DC
temperature forward current
[AMBIENT TEMPERATURE (Tp)=25°C AMBIENT TEMPERATURE (Ta)=25°C
DC_FORWARD CURRENT (If)=0 DC_ FORWARD CURRENT (IF)=0
5 <
-] W5
5
1 oy
§a §';.‘
) |3 o
w a8
Q Q=
zZ 2
I 3 Dy 3
& 08
=} ez
< s
a w
< 2 a2
3 °g
a8 °%
e 1 <
s 'H
1T
T 1T
I TiT
0 0 0 3 4
DC REVERSE VOLTS (VR) ACROSS DIODE DC REVERSE VOLTS (VR) BETWEEN TERMINALS |, 4, 5,8,0R 12
0205-15263 AND SUBSTRATE (TERMINAL 10)  gocc isoea
Fig. 8 - Diode capacitance (diodes 1,2,3,4,5) vs Fig. 9 - Diode-to-substrate capacitance vs

reverse voltage reverse voltage 229



File No. 363

IR0

Solid State
Division

Linear Integrated Circuits

CA3040

The RCA CA3040 is a monolithic silicon integrated
circuit designed to meet the requirements of a wide
variety of applications requiring high gain and wide band-
width. The cascode-connected differential amplifier
achieves a double-ended gain of 37dB with atypical3dB
bandwidth of 55 MHz. Emitter-Follower input and output
stages provide the desirable high input impedance and
low output impedance for coupling to other circuits.

The CA3040 includes two biasing options, allowing the
user to optimize his design over the entire military
temperature range of -55 to +125°C. Bias Mode A yields
a substantially constant voltage at the output terminals
for applications using DC coupling to succeeding stages
or requiring maximum dynamicrange over the temperature
range. DC output voltage varies less than 0.1 volt (typi-
cally) over the entire temperature range while gain varies
12 dB. Bias Mode B provides extremely stable gain
over the temperature range. Gain variation is 0 dB (typi-
cally) in this Bias Mode. DC variation is 10.8 volt.

Provisions are also made for stabilizing the operating
point for either single or split power supplies.

VIDEO and WIDE-BAND
AMPLIFIER

For Industrial and
Commercial Equipment at

12-Lead TO-5

Frequencies up to 200 MHz
FEATURES
© High Differential Push-Pull Voltage Gain 37 dB  typ.

Single-Ended Voltage Gain.. 31dB typ.
® Wide (3dB) Bandwidth........ . 55 MHz typ.
©® Balanced Input and Out
o High Input Resistance. . 150 kOO typ.
® Low Output Resistance L1250 typ.
® Bias Options for Tempe

Bias Mode A: ‘‘Constant’’ Voltage

Bias Mode B: ‘‘Constant’’ Gain
APPLICATIONS
©® Video Amplifier © Modulator © Mixer

® IF Amplifier ® DC Amplifier

® Schmitt Trigger

® Sense Amplifier

@—

o
Rs
a8

’

SUBSTRATE

®© 00 0

SUBSTRATE

ALL RESISTANCE VALUES IN KQ'S

92LS~-2832

Fig.1 - Schematic Diagram for CA3040
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File No. 363 CA3040
ABSOLUTE-MAXIMUM RATINGS
DISSIPATION * . . . ... o it e 450 mW
Derating factor for TA > 85°C. . ..o v vviiii i 5 mW/°C
TEMPERATURE RANGE:
OPEIating « v v v v e et e et e e e -55°C to +125°C
SHOTAZE . « v v v v e e e e e e e e e -65°C to +150°C
LEAD TEMPERATURE (During Soldering):
At distance 1/16 £ 1/32 inch (1.59 £ 0.79mm)
from case for 10 seconds max. «........ ettt e .. +265°C
* Limitation imposed by the thermal resistance of package.
MAXIMUM VOLTAGE RATINGS at TA =25°C
The following chart gives the range of voltages which can be applied to the terminals
listed vertically with respect to the terminals listed horizontally. For example, the MAXIMUM

voltage range of the vertical terminal 2 with respect to terminal 11 is 0 to +14 volts.

CURRENT RATINGS

WAl v | 2| 3] 4| 5o 6| 7 9 | 10 | 1] 12 WAL| i | tout
No. No.* mA mA
cl Te T T e ] ] ]
2 % +é4 +014 +é4 " % +34 +014 +14 2 _ _
3 * 18 * * % * bt * 3 5 5
4 * ’:g * * * * * 4 1 0.1
54 A * :rgo 3 N Né;t; . 5 _ _
6 * * * * * 6 1 0.1
7 * * +10 * 7 5 5
8 tg * * * 8 5 5
9 O I 9 1| oo
10 * * 10 - 10
114 A * 1 - -
12 12 - 10

4 Reference Substrate

Note 1: External connection required for proper operation.

* Voltages are not normally applied between these terminals.
Voltages appearing between these terminals will be safe if
the specified limits between all other terminals are not
exceeded.
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CA3040 File No. 363
ELECTRICAL CHARACTERISTICS AT TA = 25°C Unless Otherwise Specified
Limits
Test
Characteristics Symbols Circuits | Special Test Conditions Units
Fig. Min. I Typ. I Max.
STATIC CHARACTERISTICS Vee = +6V, VEE = -6V
output ortage vigorvip | 33 | Bt i e |27 | w | v
Bias Mode A
2(a) < - -7 - \%
Base Bias Voltage Vg Switch Closed
Bias Mode B
b) Switch Closed - 17 - v
Input Bias Reference Voltage Vi %Eg; BiasA l\gt:dBe: ‘S)v;gfl?h -1 - +1 \
Input Bias Current I4,1g %}:; BiasAN(l;:d;: %vlgtscel:j - 15 45 LA
Input Unbalance Current l Ig-14 I %ﬁg; B'asA'%?d;: (S:Y‘;tsce% - - 6 KA
1201 Mode A
15 +111 a) Switch open or closed
Power Supply Current Drain Ty or Mode B 4.7 8.5 15.5 mA
Is+Ig +111 2b) Switch open or closed
DYNAMIC CHARACTERISTICS vce = +12v, VEE = 0, Split Voltage Supply (Optional) = +6V
Differential Voltage Gain
Single-Ended Input f= 1MHz -
Differential Output ADIFE(DE) 3(a) Rs = 50t a3 B
Single-Ended Input f= 1MHz _
and Output ADIFF(SE) 3(a) Rs = 50 () R B
-3dB Bandwidth BW 3(a) Rs = 50 () 40 55 - MHz
) ) : ADIFF(SE)10 _
Differential Voltage Gain Balance - ADIFF(SE)12 3(a) f= 1MHz -1 0 +1 dB
Vg or V =
Output Voltage Swing 8RM$ 10 3(a) Rs = :130M z - 0.5 - VRMS
. " (Note 1)f = 30 MHz
N - 75 9 dB
Noise Figure F 3(a) Rs = 400 Q
Parallel Input Resistance R 3(a) - 150 - K
Parallel Input Capacitance C 3(a) f=1MHz - 2.2 - pF
Output Resistance Ro 3(a) - | 125 - Q
TEMPERATURE DEPENDENT CHARACTERISTICS
Temperature coefficients for ambient temperature: -559C <TA <+ 1250C
Avyg orAviz]|  3(a) Bias Mode A - 0 - mv/°C
Output Volta; —_ <
P &e oC 3 Bias Mode B T2 [ - [ mvAc
Power Supply Current Drain Al/%C 3(a) Bias Mode A - 5 - nA/OC
. . . 3(a) Bias Mode A - 0.0166 -
Differential Voltage Gain A oc
¢ DIFF/ 30 Bias Mode B 1o | - | ®°°

Note 1: Replace 1-k§2 resistors between Term. 1 and 4 and Term. 1 and 6 with suitable chokes so that reactance at

30 MHz exceeds 5k§2
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STATIC CHARACTERISTICS TEST CIRCUITS FOR CA3040

BIAS MODE A: BIAS CIRCUITS
OF TERMINALS

AND 9 ARE CONNECTED TO
ACHIEVE CONSTANT DC OUT.-
PUT _VOLTAGE REFERENCE . ACHIEVE CONSTANT RF GAIN
LEVEL WITH VARYING AM- WITHVARYING AMBIENT TEMP-
BIENT TEMPERA

j_ ERATURE.
VEE UL RESISTORS N O, 920515455 VEE  ALLRESISTORS IN OHMS. gycs-isass

Fig.2(a) - Bias Mode A Fig.2(b) - Bias Mode B

BIAS MODE B: BIAS CIRCUITS
OF TERMINALS NO. 3, 7,
AND § ARE CONNECTED TO

DYNAMIC CHARACTERISTICS TEST CIRCUITS FOR CA3040

. *
ol 12 ot Vi2
ouTPUT
OUTPUT
I3
1K
1K = K =
Vio Vi
ouTPUT ouTPUT
s S (OPTIONAL)
i/ (OPTIONAL) 0.001
92CS-15446
46V +12v Vee
* VARIABLE CAPACITANCE (0.5~1.04F) ADJUSTMENT FOR +6V +12v 92¢s-15447
EQUAL 3dB BANDWIDTH AT AMPLIFIER OUTPUTS,
TERMINALS 10 AND 12. *SEE FIG 3(a)
ALL RESISTORS IN OHMS BIAS MODE 8 IS AS DEFINED IN FIG 2(b)
ALL CAPACITORS IN MICROFARADS (UNLESS, OTHERWISE ALL RESISTORS IN OHMS.
INDICATED). ALL CAPACITORS IN MICROFARADS (UNLESS OTHERWISE
BIAS MODE A IS AS DEFINED IN FIG. 2 (a) INDICATED).
Fig.3(a) - Bias Mode A Fig.3(b) - Bias Mode B
COLLECTOR SUPPLY VOLTS (Vgc)++12 AMBIENT TEMPERATURE (T)-25°C .
AMBIENT TEMPERATURE (Ta)+25°C SINGLE-ENDED INPUT AND OUTPUT
3 | SINGLE-ENDED INPUT AND OUTPUT @ 40| MODE A,SWITCH CLOSED,FIG.3 (a)
| MODE A SWITCH CLOSED, FIG. 3(a) S 40| Rg:50Q,R: IKQ
i 40| Rg=500,R, =IKQ 1 -
& ©
3 o
< <
z Z ==
a3 z =
3 30 N g 30
8 w
2 g
3 S
o =
S 20 3
2 4
E E 20
z z
E w
& 10 &
w u
w ™
5 H
o f ]
000! o1 ol | 10 00 000 ° 3 0 2 14 TERMINAL No2
FREQUENCY (f) —MHz 92CS-15449 0C SUPPLY VOLTS 92CS-15453
Fig.4 - Differential Voltage Gain vs Frequency Fig.5 -Differential Voltage Gain vs DC Supply Voltages
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File No. 363

OPERATING CONSIDERATIONS
General

The CA3040 is designed to provide flexibility in
the selection of power supply configurations and to
provide the circuit designer the choice between twomodes
of temperature - compensated performance. Mode A,
which provides constant DC output voltage, is recom-
mended for most applications. The control of the opera-
ting point provided by this mode maintains the dynamic
range of the device while gain variation over most of
the range is less than +1 dB. Mode B provides constant
gain for applications where this consideration is critical,
but will exhibit a reduction of dynamic range at the
temperature extremes.

Power Supply Considerations

Figures 2 and 3 illustrate the use of the CA3040
with balanced dual supplies and single power supplies,
respectively. Both figures demonstrate that the inputs
may be directly referenced to the center point of the
supply (ground in Fig.2) by closing the included switch.
This is the natural connection in Fig.2. This connection
is optional, however, and need not be made. Use of this
connection in Fig.3 implies the presence of another
DC supply or a ‘“‘stiff”