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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 monthly newsletter entitled
““What's New in Solid State”’. |f you obtained your DATA-
BOOK(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 news-
letter, 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 in-
formation published throughout the year, you may subscribe
to a mailing service which will bring you all new data sheets,
application notes, and product guides in a package every
other month. You can also obtain a binder for easy filing of
all your supplementary material. Provisions for obtaining in-
formation 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.
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International Sales
Somerville, N. J., U.S.A. 08876
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RCA Limited RCA s.a.
Sunbury-on-Thames or 4400 Herstal
Middlesex TW16 7HW, England Liege, Belgium
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Index to Linear Integrated Circuits

Type No.

CA2111AE
CA2111AQ
CA3000
CA3000/1-4
CA3000H

CA3001
CA3001/1-4
CA3001H
CA3002
CA3002H

CA3004
CA3005
CA3005H
CA3006
CA3007

CA3008
CA3008A
CA3010
CA3010A
CA3011

CA3012
CA3012H
CA3013
CA3014
CA3015

CA3015A
CA3015A/1-4
CA3015H
CA3015L
CA3016

CA3016A
CA3018

CA3018A
CA3018H
CA3018L

CA3019
CA3019H
CA3020
CA3020A
CA3020H

CA3021
CA3022
CA3023
CA3023H
CA3026

CA3026H
CAC028A
CA3028AF
CA3028AH
CA3028AL

CA3028AS
CA3028B
CA3028B/1-4
CA3028BF
CA3028BS

CA3029
CA3029A
CA3030
CA3030A
CA3033

CA3033A
CA3033H
CA3035
CA3035H
CA3035V1

CA3036
CA3037
CA3037A
CA3038
CA3038A

CA3039
CA3039H
CA3039L
CA3040
CA3041

Description

FM if subsystem

FM if subsystem

dc amplifier

high-reliability dc amplifier
dc-amplifier chip

video amplifier
high-reliability video amplifier
video-amplifier chip

if amplifier

if-amplifier chip

rf amplifier
rf amplifier
rf-amplifier chip
rf amplifier
af amplifier

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

wide-band amplifier

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

operational amplifier
high-reliability operational amplifier
operational-amplifier chip
beam-lead operational amplifier
operational amplifier

operational amplifier
transistor array

transistor array
transistor-array chip
beam-lead transistor array

diode array

diode-array chip

wide-band power amplifier
wide-band power amplifier
wide-band power-amplifier chip

low-power video amplifier
low-power video amplifier
low-power video amplifier
low-power video-amplifier chip
dual differential amplifier

dual-differential-amplifier chip
differential/cascode amplifier
differential/cascode amplifier
differential/cascode-amplifier chip

beam-lead differential-cascode amplifier

differential/cascode amplifier
differential/cascode amplifier
high-rel. differential/cascode amplifier
differential/cascode amplifier
differential/cascode amplifier

operational amplifier
operational amplifier
operational amplifier
operational amplifier
operational amplifier

operational amplifier
operational-amplifier chip
wide-band amplifier array
wide-band amplifier-array chip
wide-band amplifier array

dual Darlington array
operational amplifier
operational amplifier
operational amplifier
operational amplifier

diode array
diode-array chip
beam-lead diode array
wide-band amplifier
TV if sound subsystem

File
No.
612
612
121
368
516

122
369
516
123
516

124
125
516
125
126

316
310

310
128

128

274

275
316
310

310

343
516
515

318

Type No.

CA3042
CA3043
CA3043H
CA3044
CA3044V1

CA3045
CA3045/1-4
CA3045F
CA3045H
CA3045L

CA3046
CA3047
CA3047A
CA3048
CA3048H

CA3049H
CA3049L
CA3049T
CA3050
CA3051

CA3052
CA3053
CA3054
CA3054H
CA3054L

CA3058
CA3059
CA3059H
CA3060AD
CA3060BD

CA3060D
CA3060E
CA3060H
CA3062
CA3064

CA3065
CA3066
CA3067
CA3068
CA3070

CA3071
CA3072
CA3075
CA3075H
CA3076

CA3076H
CA3078AS
CA3078AT
CA3078AH
CA3078s

CA3078T
CA3079
CA3080
CA3080A
CA3080AS

CA3080H
CA3080S
CA3081
CA3081H
CA3082

CA3082H
CA3083
CA3083F
CA3083H
CA3084

CA3084H
CA3084L
CA3085
CA3085A
CA3085AF

CA3085AS
CA3085B
CA3085BF
CA3085BS
CA3085H

Description

TV if sound subsystem

FM if subsystem

FM-if-subsystem chip

TV automatic-fine-tuning subsystem
TV automatic-fine-tuning subsystem

transistor array

high-reliability transistor array
transistor array
transistor-array chip
beam-lead transistor array

transistor array
operational amplifier
operational amplifier
amplifier array
amplifier-array chip

dual-differential-amplifier chip
beam-lead dual differential amplifier
dual differential amplifier

dual differential amplifier

dual differential amplifier

stereo preamplifier
differential/cascode amplifier

dual differential amplifier
dualdifferential-amplifier chip
beam-lead dual differential amplifier

zero-voltage switch
zero-voltage switch
zero-voltage-switch chip
OTA array

OTA array

OTA array

OTA array

OTA array chip

photo detector and power amplifier
TV automatic-fine-tuning subsystem

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-ifsubsystem chip
FM if gain block

FM-ifgain-block chip

micropower operational amplifier
micropower operational amplifier
micropower-operational-amplifier chip
micropower operational amplifier

micrpower operational amplifier
zero-voltage switch

operational transconductance amplifier
operational transconductance amplifier
operational transconductance amplifier

OTA chip

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

transistor-array chip (n-p-n)

transistor array (n-p-n)

transistor-array chip (n-p-n)
transistor array (n-p-n)
transistor array (n-p-n)
transistor-array chip (n-p-n)
transistor array (p-n-p)

transistor-array chip (p-n-p)
beam-lead transistor array (p-n-p)
positive voltage regulator
positive voltage regulator
positive voltage regulator

positive voltage regulator
positive voltage regulator
positive voltage regulator
positive voitage regulator
positive-voltage-regulator chip

File
No.

319

515

537

537
537

a1
396

412
466
466
467
468

468

429
516
430

516
535

516
535

535
490
475
475
475

516
475
480
516
480

516
481
481
516
482

516
515
491
491
491

491
491
491
491
516



Index to Linear Integrated Circuits (cont’d)

Type No.

CA3085F
CA3085S
CA3086

CA3088E
CA3089E

CA3090Q
CA3091D
CA3091H
CA3093E
CA3093H

CA3094AT
CA3094BT
CA3094T
CA3095E
CA3096AE

CA3096E
CA3102E
CA3118AT
CA3118H
CA3118T

CA3120E
CA3121E
CA3146AE
CA3146E
CA3146H

CA3183AE
CA3183E
CA3183H
CA3458S
CA3458T

CA3541D
CA3541H
CA3558S
CA3558T
CA3741CH

Description

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

stereo multiplex decoder
four-quadrant multiplier
four-quadrant-muitiplier chip
transistordiode array
transistor-diode-array chip

programmable power-switch/amplifier
programmable powerswitch/amplifier
programmable power-switch/amplifier
super-beta transistor array
n-p-n/p-n-p transistor array

n-p-n/p-n-p transistor array

dual differential amplifier
high-voltage transistor array (n-p-n)
high-volitage transistor-array chip
high-voltage transistor array

TV signal processor

TV chroma amplifier/demodulator
high-voltage transistor array (n-p-n)
high-voltage transistor array (n-p-n)
high-voltage transistor-array chip

high-voltage transistor array (n-p-nj
high-voltage transistor array (n-p-n)
high-voltage transistor-array chip
operational amplifier

operational amplifier

memory sense amplifier
memorysense-amplifier chip
operational amplifier
operational amplifier
operational-amplifier chip

File
No.

491
491
483
560
561

502
534
516
533
516

598
598
598
591
595

595
611
532
516
532

prel.
prel.

532
532
516

532
532
516
531
631

536
516
531
531
516

Type No.

CA3741Cs
CA3741CT
CA3741L
CA3741S
CA3741T

CA3747CE
CA3747CF
CA3747CH
CA3747CT
CA3747E

CA3747F
CA3747T
CA3748CH
CA3748Cs
CA3748CT

CA3748S
CA3748T
CAB078AS
CABO78AT
CA6741S

CA6741T
CD2150
CD2151
CD2152
CD2153

CD2154

CD2500E
CD2501E
CD2502E
CD2503E

Index to MOS Field-Effect (MOS/FET) Devices

Type No.

3N128
3N138
3N139
3N140
3N141

3N142
3N143
3N152
3N153
3N154

3N159
3N187
3N200
40467A
40468A

Description

singlegate amplifier

single-gate chopper and multiplexer
singlegate 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
dualgate 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

Page
568

573
577

606

Type No.

40559A
40600
40601
40602
40603

40604
40673
40819
40820
40821

40822
40823
40841

Description

operational amplifier
operational amplifier
beam-lead operational amplifier
operational amplifier
operational amplifier

operational amplifier
operational amplifier
operational-amplifier chip
operational amplifier
operational amplifier

operational amplifier
operational amplifier
operational-amplifier chip
operational amplifier
operational amplifier

operational amplifier
operational amplifier
low-noise operational amplifier
low-noise operational amplifier
low-noise operational amplifier

low-noise operational amplifier
ultra-highspeed ECCSL gate
ultra-high-speed ECCSL gate
ultra-high-speed ECCSL gate
ultra-high-speed ECCSL gate

ultra-high-speed ECCSL gate

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

Description

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

dual-gate mixer

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

dual-gate rf amplifier
dualgate mixer

dual-gate general-purpose type

File
No.

531
531
515
531
531

531

File
No.

323
333

333
334

334

463
464
464
465
465
489

Page

501
501
545

501

501
501

501
501

501
501

501
501

501
501
496
496
496

496
443
443

443
455
437

437
437

Page
606

624
624
632
632
679
650
658
658

666
673



IC Receiver Circuits

Audio TV Recei
Circuit AM and FM Receiver Circuits ‘Receiver
(Stereo) Circuits
Pre- [Multi-] AM FM IF FM IF Re- |Automatic
Amp.|plex Subsystems Gain mote |Fine-
De- Blocks Con- |Tuning(AFT
coder trol
< N
- —
(=] (=
| <
- -
glu |y °re > |3
3 glglelglglslelgls]s
[~ g (= g (=3 (=] o (= o o (=] 8
™ ™ ™ ™ ™ ™ ™ ™ ™ ™ (2} (]
< < < < < < < < < < < g
o o (8] o o o o o o o o o
File No. 387 |502 |560 [561 |429 |331 [129 |128 |430 | 274 {340 | 396
Page No. 28 36 42 46 53 57 62 |264 70 74 78 84
Audio Driver
Audio Preamplifier [ ] [ ] a [ ] [ ] [ ] .
AFC/AFT - ] [ ]
AGC [ ] [}
§ Chroma Amplifier
.2 Chroma Demodulator 5
- °
: Chroma Signal Processor 8
-g Converter 3 [ ]
: DC Amplifier 3 -
& | Detector S ENERERERE s | =
E Electronic Audio Attenuator s
S [IF Amplifier % s | a | n | = s | = s | =
<°' Limiter e [ - [] [] [] [] [
o
Oscillator (VCO) 5
Regulated Power Supply - L} [ ] - a [ ] [ ]
Video Amplifier
8| Dual-In-Line Plastic [ ] - [ ] -
«©
% Quad-In-Line Plastic [ ] [ ]
& | TO-5 Style . . . . . . .




IC Receiver Circuits

TV Receiver Circuits

3 TX
IF Systems Chroma Systems e
=3
€8
Sound Pix 2 Package 3 Package 3 S
4+
o]
<
o
< w w
sg|glc|8(g 5|8 s5|8|s|g|8
IE|c|g|8 8|5 §(5|8|5|¢E
MMl M N ] m ® ] 7] ] ® | ™
gL < < < < < < < < < < <
OOl O (8] (8] o o o (] o o o [$]
. 318
File No. 4 412 | 612 | 467 |466 | 466 | 468 | Prei| 468 | 468 | 268 Prel.
9
Page 098 106 | 112 | 117 |125 } 125 | 143 141| 143 | 143 | 143| 159
Audio Driver []
Audio Preamplifier -
AFC/AFT L
AGC L] -
& | Chroma Amplifier ] (] ]
e
2| Chroma Demodulator L ] n
<
: Chroma Signal Processor - L] L
‘g Converter
&1 DC Amplifier
S | Detector [ [ [ . s | = » n
§ Electronic Audio Attenuator [
S| IF Amplifier [ [ M =
g’ Limiter [ ] »
Oscillator (VCO) L L] L]
Regulated Power Supply » [ ] = ] [ ] [ ] » L [ L
Video Amplifier L] | ] -
3| Dual-In-Line Plastic [] . = . =
<
<5 | Quad-In-Line Plastic L] ] [ ] [ ] [ ] [ ]
& [T0-5 style

*
TV Signal Processor

# These types are also applicable as FM if subsystems.




IC Arrays

Diode Arrays Transistor Arrays
General-Purpose Types 2 Tran- Dual
| s
Two n-p-n pn-pl & Diodes, Con-
n-p-n| 1 Diode nected
w w
2 |2 lalelsEE| s 8B & |dsl
2 2 191818 an] 3 818 & L
< < |<lq]gi<ig | < [ < < <l
o O Jojojo|o|o] © |ojo o [S104] (8]
File No. ] 236 343 | 480 M81 532 | 482 | 595 533 275| 361
Page 162 166 | 170 174 210 |178 | 185 196 P02) 372
Comparator-High Current Output LELBL] [ ]
Detector u [ ulm|m mlm FE]
Differential Amplifier alm|m mlmlm [ ] LI AL
Limiter - - LEL L] ]
2 | Mixer [ ] [ ] L ALEL] [ ]
'g Modulator ] - LELERL] [ ]
2 [ Multivibrator - = ajulm| =
% Oscillator LEL AL BL L} ]
< Schmitt Trigger L AL RL]
Sense Amplifier [ L B} [ B
Switching [ ] s |s(m|n|n|m [ ]
Thyristor & SCR Control LEL RE BL BL ale u
Balanced Input [ RLBL] [ ] MR
« | Balanced Output mim|m [ ] [ IE BN ]
£ [ Low Noise u|a .
3 [ AGC capability
Y- 1 Multiple Unit u[m|m
Wide Band
« LFP
E’ DIC L
S| bip LRI RLEL [ BLEL] L] -
& [ros = .




IC Arrays

Transistor Arrays Amplifier Arrays
Darlington Differentially sol::f. b ﬁ:’.:m.
g:i':"m“ Connected Pair | Amp. dent I’"‘: §°‘"I
riatwe B | S [ [
Individual T':::' entia
[ -
© ?g 5 L—o 1| © "é ] oloakt|w %
HHEHEEEEE R RS EEEE
G 161 B B B ™ ™ Som oo ®
315331335193 S |38 S(S] S
File No. | 338|532 Blsa2 | so1 |§ c|@] 274 | 317
Page 204 | 210 | 221 |$] 210 | 240 81318 74 | 250
Comparator-High Current Output
Detector aisn|n|n|nis|n|m [ ] em|m
Differential Amplifier AL AL AL RLAL [ ] [ ]
Limiter LA AL L] ]
g Mixer wn|u|m [ » = n|l =
"(-; Modulator mjn|n|m a -
-é’ Multivibrator Emim|m [ ] ™ - ™
& [oscilator LILJLIL [] - =
< Schmitt Trigger [ ]
Sense Amplifier ] -
Switching - [ ]
Thyristor & SCR Control LEL AL AL [ ]
Balanced Input sjn|n/n|e(sinin|m [} [
« | Balanced Output LI AL AL AL BLALAL L] ]
g Low Noise [ ] [ ]
S | AGC Capability LALALAL [ ] [ ]
Y- I Multiple Unit s(n|n(ala|a|ulaln n alm .
Wide Band AL LALE LRI a -
FP
E’ DIC LEL N
g | DIP LAL [ = »
& TO-5 [ RLRLNL ] u|m LEL]




IC Broadband (Video) and Differential Amplifiers

Broadband
(Video)
Amplifiers

Differential
Amplifiers

CA3006

126 | CA3007
CA3049
CA3050

CA3051

336 | 388 | CA3054
CA3102E

CA3012
CA3021
278 | 243| CA3022
CA3023
284 | 363 | CA3040
CA3005
336 | 388 | CA3026

CA3011
270 | 339 | CA3020, A

123 | CA3002
121 | CA3000

122 | CA3001

File No.

125

318 | 124 | CA3004
344 | 332 | CA3028,A,B

258

264 {128
363 | 611
372 ] 361
363|611

Page

290
304
324
33

Voltage Regulator

Comparator

Comparator — High Current Output

Detector L BLAL]
Differential Amplifier L] LEL R
Limiter e [ AL B
Mixer L] ] ]
Modulator a [ ]
Multivibrator

Oscillator ]

Applications

Schmitt Trigger a -

Sense Amplfier L] L]

Switching [ ]
Thyristor & SCR Control

Freq. Doubler, Mult., Divide,
Sq. Root, Squarer

Display Decoder-Driver

Timer
Balanced Input s (m(mm s (s s m|m(em (0 (nm m
Balanced Output s|nlm Sis/simjsmm|m|m(m|m|m|m|m
Low Noise (1/f)
Regulated Power Supply ]
Class B Output L]
AGC Capability = ajnsin|e|n(n|nm ]
Multiple Unit L] [ BLRLEL BN |
Wide Band s|s|s|s|n|n (=|m aminlm n(m|m e

Features

Micropower L L

Decimal Pt. Output

Ripple Blanking
Flat Pack (FP)

Dual-In-Line Ceramic (DIC) -
Dual-In-Line Plastic (DIP) bl b
TO-5 sinja|s(ris/nnin|jnin|jejnjnin(m|m L

Package

“Type CA3001 is also applicable as a broadband (video) amplifier, and type CA3040 is also applicable as a differential amplifier.”



IC Power-Control and Special-Function Circuits

Computer- *
Power Control Interface .
: Voltage Circuits ECCSL
Power | & Regula-
| contrar [S] tors Analog 33 Gates
Thyristor| Switch/ | g ‘MU!"' c % Decoder
Control | Ampl. £ plier |3<| Drivers
(-
alalelol5zlelEB] & |5 |8Lktlesn
CEEEEEH R B
3333|835 8[8|S| 8 | S |5[8]8|8|8£8
File No. 490 598 § 491 534 536 392
Page 380 388 || 409 417 | 420 437
Voltage Regulator ulm|m um|m
Comparator mlm|w
Comparator — High Current Qutput |B |8 |R |B |® | ® LR R}
Detector L -
Differential Amplifier sim|m
Limiter
2 Mixer LALIL) L]
-2 | Modulator uim|m []
_g Multivibrator LA ILBL)
_& Oscillator LILIL
<L [ schmitt Trigger 000
Sense Amplfier g
Switching LALELEL] g g
Thyristor & SCR Control LEL AL RLREL Y LALAL] _a 5
Freq. Doubler, Mult., Divide, - E 2’
Sqg. Root, Squarer ;t iy
Display Decoder-Driver g |ujmimim .‘g
Timer . m|® 3 a
Balanced Input s s
Balanced Output L] v
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Interface Circuits: CA3026, CA3046, CA3049, CA3054, CA3080,
CA3081, CA3082, CA3083, etc.
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® Operational Transconductance Amplifiers (OTA’S)
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Typical Characteristics of IC Operational Amplifiers

Fea- Micropower
tures {OTA'S] * Single
Single Triple Op. Amp.
< < [a] w o (=1 ] [
RCA | 8 | 21 8| 8|82 8 53 3
Type @ =4 8 g |82 8 S5 S
No Sl 2| 2| 122 < 2% 2
(8] (8] o og o 00 o
g > 2 ?
2s o3 2< | 23|33 > |z il B s |B |3
- £3 ng A3 |Fo |58 | B |BE | BY g |Bg B |Tg
Characteristics é{ 5 "oy [ ; 'é_) " ; [ "oy ;,8_ 1 ;g =N <
o > 4 5 >
?‘8 3_8 .- +.8 +~8 38 o > o >3 g
Symbol 5= L2552 |352 151359 1 ¢0|59|v0|%0
Static Conditions (at Tp = 250C)
Input Offset Voltage — 0.90
o . Vio 5 2 2 5 5 5 5 45 |15wpl 35 | |35
Input Offset Current — 0.054
nA max. 1o 600 600 1.2 typ.[14 1000 14 1000 32 05typ.] 25 typ. 2.7
Input Bias Current — 0.45
NA max. {1 5000 |5000 |40 typ.|70 5000 |70 5000 170 1.3typ.] 12 typ. 14
Input Offset Voltage
Tempefatc;géioe”i- VIo/AT | 1.0 1.0 05 1.1 1.1 1.1 1.1 6 6 typ. |5 typ. |5 5 typ.
cient — U typ.
24 24 28.3 24 24 10.6 10.2 10 0.30 10 0.3 27
Peak-to-Peak Output v typ. typ. typ.
Voltage — V min. oM R = |R, =
Load Resistance (R ) = 1&“(9 20LkQ
Peak-to-Peak Output * x M
Current — mA min. lom 0.700 (0.700 |0.006 [0.0026]0.300 |0.0026)0.300 | 13 1.0typ.| 13 1 13
Device Dissipation— 0.0015 0.0015
MW max. Pp 36 36 0.300 |0.42 42 0.170 (145 1.56 typ. 0.30 typ. 0.75
Maximum Supply
Voltage — v+, v- +18 +18 +18 16 16 7 +7 7 7 +18 +18 +18
v, v—
M\q/nilmumeuéput‘
oltage for Single-
Supply Operation Vo 0.6 0.6 05 0.050 |0.100 {0.050 [0.100 | 0.7 0.7 0.7 0.7 0.7
(neg. gnd.) — V typ.
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Operational Transconductance Amplifiers (OTA’s)

Low-noise premium version of the CA3078T that is virtually free
of “popcorn’* (burst) noise.

Typical
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Typical Characteristics of IC Operational Amplifiers

Fea- Micropower
tures {OTA'S) * [ Single
Single Triple Op. Amp.
Q L] =
rea| 8| S| & g |ou 8 = < <
b1 © @ (=3 8 (=) 8 0 © o«
Type ® =] =S 8 | 8o 8 S5 S
Vo |88 82138 § 2% g
© [} © R o
P > >
B | 23 | Bs|B3|EE|as(zd|as|f |3 |f |B
. [ prj b e 15 S 3 ! b}
Characteristics | & § 0wy RN Y § ?g ! §~ =N é‘
oo 50 50 >g Sol>9 |50l >3 5= SN | o= S
+ @ 8 e g2 e8| 2 ] v g N o < e
Symbol L < 5|58 5235|5239 | ¢vo|59|vo |0
Dynamic Conditions (at Tp = 250C)
Forward Transconduc-
tance — Umho: m
Min. 6700 |[7700 |- 300 30,000 | 300 30,000 — — - — -
Max. 13,000 | 12,000 96 typ. |— - — — - - = - -
Open-Loop Voltage Ry = [RpL = _
Gain: AoL 10102 | 2046 |RL=10KS2
. 3160 1,780
volts/volt min, - - - - - - - 20,000 p. 31,600 typ. 25,100
dB min. - - - — - - - 88 60 typ.] 92 65 92
Slew Rate (Non- 50 50 0.001
Inverting Unity SR R =1 mMQ 05 0.1 8.0 0.1 8.0 0.4 t\-/p 0.027 |0.001 | —
Gain) — V/us typ. C|_ = 5pF . :
Common-Mode 110
Rejection Ratio — ICMRR |80 80 typ 80 70 80 70 80 90 typ. |80 90 typ.| 80
dB min. :
Gain-Bandwidth
Product (Unity Gain [f1 (op- 0.003 0.003
Non-Inverting Comp.)jamp) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 0.01 typ. 200 Hz typ. -
MH2z typ. 0.80
Common-Mode +14, +0.5, -0.2, -14,
Voltage Range - [Vemr |12 [#12 [aas [N1Z0 M2 HES 143 e o2 18 |08 |14
V min. typ. . : typ. typ. typ.
Special Features
sg?c;:e?tr.gwt ves yes ves yes ves yes yes yes yes yes yes yes
Féiqm":zzzaﬁon ext. ext. ext. ext. ext. ext. ext. ext. ext. ext. ext. ext.
Sgggﬁ‘i‘::ly yes yes yes yes yes yes yes yes yes yes ° yes yes
Offset Adjustment no no no no no no no yes yes yés yes yes

¥ Operational Transconductance Amplifiers (OTA’s)
® | ow-noise premium version of the CA3078T that is virtually free
of ““popcorn” (burst) noise.
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Typical Characteristics of IC Operational Amplifiers

Fea- . General-
High- i
tures gh-Current Purpose Wide-Band
= [ .
rRea 25 (S35 | = | & |8
83|« g 2 g g I6R |82
Type | @® | = 4 @ |25 [ERE g2 a9
gc |20 = ? P PR e o e
No << < « r9 Isnn]l 25 | 88 | e8| 58
“|°° |95 | 3 | | & |28 |232| 88|33 |58 (3%
™
RN S HEHEHBSIREIES
> OO . gq s <<
£9 N
e s ot 2 Typ. Values BS335 §ﬂ §ﬂ 23128
.. o5 + + Isnlgny o =] oQ o0
Characteristics | 8§ " u @ 2922¢e21 22122122 ]%¢2
00 > > vt V=+15V OOU|Oou}) OO [ OO | OO |UO
+~ .~ .
symbol | % ;S VH ve=t1sv] vt vo= 8V v+ v-=t12v
Static Conditions (at Tp = 2560C)
Input Offset Voltage —
oV rax Vio 5 5 0.4 6 5 5 2 5 2
tnput Offset Current —f, | 35 25 20 200 |200 |s000 |1500 |5000 | 1600
nA max.
":fx"m'?:s Current — 350 [180 200 500 |500 |12,000{4000 |24,000|6000
Input Offset Voltage
Temperature Coeffi- |V10/AT [ 6.6 6.6 4 2 2 1.2 1.2 35 1.2
cient — UV/OC typ.
18 23 30 24 24 4 4 12 12
Peak-to-Peak Output
Voitage — V min Vom R R
: L= L= = + = =
0k x| 05k R =2kQto V RL=10kQ2 R =
Peak-to-Peak Output 9 typ. at 18 typ. at
Current — mA min. |OM |35 |76 300 mA peak 1 10 R oskiA
Device Dissipation— 175 175
W max. Pp 180 300 30 85 85 30 typ.| 30 typ.| typ. typ.
Maximum Supply
Voltage — vt v 313 [#1g +12 | +18 22 j+18 22 |48 18 16 +16
vt v—
Minimum Output
Voltage for Single-
Supply Operation Vo 0.05 0.05 0.4 15 15 20 2.0 4.7 4.7
(neg. gnd.) — V typ.

For CA3458T, CA3558T, CA3747E, CA3747CE, CA3747T, &
CA3747CT, the ratings apply to one of the dual op-amps in the

package.

For CA3748T & CA3748CT external compensation is required.




Typical Characteristics of IC Operational Amplifiers

Fea- . General- .
- Wide-Band
tures High-Current Purpose
<< - [ = o
RCA |85 | o | ¢ g o |5
T a3 23| 2 3 S ISR |22 aa aq
yre | | 88 =1 o =R ® o~ © o
Qg =1 =3 5 gs<e| on ] oo | o0
No col|Sg | & < < |52 |555] 58188 | 2|88
oo 3} o o <0 L] &® g am | <<
: FHHHEHBRL S
e S
g5 &2 588|EEE | 5g | 85 | v | 88
g5 | 5| 8 | Tyevawes |B5FIBS5| 8% | BR | 28| E8
s " @ I55| 85| 88 ® @ ®mm | o6
-4 h ! <qa<|acsa] €< | €< | €€ | <«
[=]3] > > v+ V=+15V Ooolooo] OO oo Qo oo
symbol | & S vt v-=+15v | vt v-= 48V v+ v-=t12v
Dynamic Conditions (at T = 250C)
Forward Transconduc-
tance — umho: lgm 2200
Min. - - - - - - — -
Max. - - - - - - - -
Open-Loop Voltage oy |Ry = 5002 R, =2kQ RL =2 kQ
volts/volt min. 15,800 22,400 100,000 20,000{ 50,000} 710 710 2000 | 2000
dB min. 84 87 100 86 94 57 57 66 66
Slew Rate (Non-
Inverting Unity SR 2.7 3.0 0.7 05 0.5 3.0 3.0 7.0 7.0
Gain) — V/us typ.
Common-Mode
Rejection Ratio — CMRR |84 93 110 77 77 70 70 80 80
dB min.
Gain-Bandwidth
Product (Unity Gain [f1 (op-
Non-Inverting Comp.)Jamp) 0.3 0.5 30 1.0 1.0 15 15 50 50
MHz typ.
Common-Mode
+35, |+4.7, +13.8 + + +0.5, | +0.5, | +0.65, | +0.65
Voltage Range = [VCMR {756 |.9.7 145 22 412 140" |40 |80 |80
Special Features
S;?{;:e(é;'ig:" no no No yes yes no no no no
F(r:eoqr:::?;amn ext. |ext. ext. int0 lint® Jext. |ext. [ext. [ext
sgg:astlijgr?lv ves yes ves ves ves  |Jves ves |ves yes
Offset Adjustment yes yes no yes yesA JyesA | yes yes yes

® For CA3458T, CA3558T, CA3747E, CA3747CE, CA3747T, &
CA3747CT, the ratings apply to one of the dual op-amps in the

package.

o For CA3748T & CA3748CT external compensation is required.
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Line Ceramic ‘D"

8-Lead
TO-5 “T"

16-Lead Dual-in-
Line Plastic ““E"’

RCA IC PACKAGES AND LEAD FORMS
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i ¥
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gy

7
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Dual-in-Line Ceramic ““F"’ Dual-in-Line Ceramic ‘‘F"’ Line Plastic “E"*

14-Lead 16-Lead 20-Lead
Quad-in- Quad-in- Quad-in-
Line Plastic Q" Line Plastic Q" Line Plastic “Q"



Linear IC High-Reliability Program

RCA’s High-Reliability Program, conforming to the provisions of
MIL-STD-883, the military standard of test methods and procedures for
microelectronics, offers a wide selection of integrated circuits in 4
standard high-reliability screening levels for a wide range of aerospace,
military, and other critical applications. These 4 levels offer broad
flexibility in the choice of integrated circuits for various high-reliability
needs.

Product supplied to this program is identified with the basic type
designation followed by a suffix number for the screening level to
which it was tested (i.e. /1,/2,/3,0r /4). For example a type
CA3015A in high-reliability versions would be designated as
CA3015A/1, or CA3015A/2, or CA3015A/3, or CA3015A/4.
RCA's ability to comply with MIL-STD-883 requirements is the result
of rigid process quality controls and lot acceptance criteria imposed on
our integrated circuits before reliability screening. At the completion of
the 100% mechanical and electrical screens, this capability is verified by

RCA Integrated Circuit High-Reliability Screening Levels

Quality Control sampling for Group A (electrical) and Group B and
Group C (environmental and electrical) requirements in accordance
with MIL-STD-883 procedures for microcircuits.

RCA'’s High-Reliability data bulletins and reports have been designed to
specify this multilevel reliability program in self-contained documents
for each integrated circuit type with detailed references to
MIL-STD-883 methods, conditions, and format.

RCA's High-Reliability Integrated Circuits Program introduces
important economies and improved availability into many critical
applications where these published data are acceptable without change.
For further information, contact your RCA Representative and refer to
the basic type number and screening level you require.

RCA Level MIL-STD-883 Application Description
For devices intended for use where maintenance and
n Class A Aerospace & Missiles replacement are extremely difficult or impossible
and Reliability is imperative
Class A For devices intended for use where maintenance and
2 (W i i ion) Aerospace & Missiles replacement are extremely difficult or impossible
and Reliability is imperative
3 Class B Military & Industrial For devices intended for use where maintenance and
For example in Airborne E i r can be performed but are difficult and
expensive
/a Class C Military & Industrial For devices intended for use where replacement can
For example, on Ground Based Electronics readily be accomplished

Product Flow Diagram

Electrical
Tests w
?""d:'i”'"“ ;"""‘ Y |Radographic | | Extemal
'I’tr?ebrlmlallaghogck ake 1 [} inspection Visual
Temperature Cyc! Pre Post !
Mggrar:lc:: Shgcckmg Senialize [ Burn-In Burn-In Burn-in £ Final I
Centrifuge Electrical Electncal| | Electncal External Level
Fine Leak Visual 7
Gross Leak |
I J S
Seal and
Precap || Preseal Lot Identi-| Group
Visual Bake fication W 8
I
Conditioning Screens — T
Pre Burn-In
Stabilization Bake Electricall— Burn-In Rinat | | External
Thermal Shock Tests Electrical Visual |
Temperature Cycling
Centrifuge
Fine Leak .
Gross Leak |
Final External
Electrical Visual
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Solid State
Division

Linear Integrated Circuits

Application Note
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 prabable 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 reccommended that equipment 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.

TRANSISTORS WITH FLEXIBLE LEADS

Flexible leads are usually soldered to the circuit
elements. It is desirable in all soldering operations 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 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 BE
SOLDERED DIRECTLY TO THE HEAT SINK OR
CHASSIS BECAUSE THE HEAT OF THE SOLDERING
OPERATION COULD PERMANENTLY DAMAGE THE
DEVICE.

Such devices can be installed in commercially available
sockets. Electrical connections may also be made by
soldering directly to the terminal pins. Such connections may
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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 transistor 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 in-ine 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
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
hardware for the VERSAWATT transistors are given in the
data bulletins for specific devices and in RCA Application
Note AN-4124. When the transistor is fastened to a heat sink,
a rectangular washer (RCA Part No. NR231A) is recom-
mended to minimize distortion of the mounting flange.
Excessive distortion of the flange could cause damage.to the
transistor. 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
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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 fiber-
glass-filled polycarbonate. Unfilled nylon should be avoided.

Modification of the flange can also result in flange
distortion and should not be attempted. The transistor
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 transistor to become
excessively high.

The TO-220AA plastic transistor can be mounted in
commercially available TO-66 sockets, such as UID Elec-
tronics Corp. Socket No. PTS4 or equivalent. For testing
purposes, the TO-220AB in-line package can be mounted in a
Jetron Socket No. CD74-104 or equivalent. Regardless of the
mounting method, the following precautions should be
taken:

1. Use appropriate hardware.

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

3. Never allow the mounting tool to come in contact with
the plastic case.

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 ob-
served:
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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 tc 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 transistor life of all cleaning solvents, which are
marketed with numerous additives under a variety of brand
names. These solvents can, however, be classified with
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
and unchlorinated freons are acceptable solvents. Examples
of such solvents are:

Freon TE

Freon TE-35

Freon TP-35 (Freon PC)

Alcohol (isopropanol, methanol, and special denatured
alcohols, such as SDA1, SDA30, SDA34, and SDA44)

bl

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

XN AW~

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.
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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
packages such as the JEDEC TO-5 and “modified TO-5 is to
provide intimate contact between the heat sink and at least
one half of the base of the device opposite the leads. These
packages can be mounted to the heat sink mechanically with
glue or an epoxy adhesive, or by soldering. Soldering to the
heat sink is preferable because it is the most efficient
method.

The use of a “self-jigging” arrangement and a solder
preform js recommended. Such an arrangement is illustrated
in RCA Publication MHI-300B, ‘“Mounting Hardware
Supplied with RCA Semiconductor Devices”. If each unit is
soldered individually, 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 Appli-
cation 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 transis-
tors. are susceptible to gate insulation” damage by the
electrostatic discharge of energy through the devices. Electro-
static 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 applications, 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.

*Trade Mark: Emerson and Cumming, Inc.

3. Tips of soldering irons should be grounded.

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

INTEGRATED CIRCUITS

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.

COS/MOS (Complementary-Symmetry MOS)
Integrated Circuits

Although protection against electrostatic effects is
provided by built-in circuitry, the following precautions
should be taken in handling these circuits:

1. Soldering-iron
grounded.

2. Devices should not be inserted in non-conductive
containers such as conventional plastic snow or trays. A
conductive material such as “ECCOSORB LD26” or
equivalent should be used.

tips and test equipment should be

Low-source-impedance pulse generators connected to the
inputs of these devices must be disconnected before the dc
power supply is turned off. All unused input leads must be
connected to either VSS or Vpp, whichever is appropriate
for the logic circuit operation desired.

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, S0% 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
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moist or contaminated atmosphere which might cause
the development of electrical conductive paths across the
relatively small insulating surfaces. In addition, proper
consideration must be given to the protection of these
devices from other harmful environments which could
conceivably adversely affect their proper performance.

SOLID STATE LASERS AND EMITTING DIODES

Optoelectronic  devices should employ the same
mounting and heat-sink procedures utilized with other solid
state devices. The temperature ratings established for storing,
mounting, and operating these devices must not be exceeded
to avoid damaging the emitters. Because the extremely small
size and high driving-current requirements of some of these
devices preclude the use of polarity marks on the housing
and package configurations, care must be taken to insure that
voltage is always applied in the proper direction. It is
important, therefore, to refer to the data bulletin for the
proper polarity before applying voltage to the device. Pulse
driving circuitry should be designed to prevent transients
(positive or negative) or momentary surges from exceeding
drive conditions. The following suggestions are offered:

1. High-speed clipping diodes should be placed at terminals
to bypass negative transients.

2. High-speed, sense-and-clamp circuitry should be used to
prevent overdrive in peak or average current by clamping
or disconnect techniques. For short pulses, ordinary
thermal fuses should not be used because they do not
provide adequate device protection.

The characteristics of solid state emitters vary substan-
tially with changes in ambient temperature. Threshold, the
voint at which lasing starts, is highly dependent on
temperature and requires compensation of drive current in
applications where operation over a wide temperature range
is a design requirement. A room-temperature laser can be
damaged if a constant drive current is maintained while the
ambient temperature is reduced to cryogenic levels. Pub-
lished data bulletins for individual devices specify safe levels
of operation.

In most cases, the voltage drop across a solid state
emitter is of comparatively low amplitude; however, the
required drive current may be many amperes. As in the case

26

of other high-operating-current devices, therefore, clean and
low-impedance contacts are required in all applications.

High voltage may be present in pulse-driven circuits
utilizing these devices. Therefore, consideration should be
given to the possibility of shock hazard which may result
from contact with these high voltages. In general, where
devices are operating at potentials which may be dangerous
to personnel, suitable precautionary measures should be
taken to prevent direct contact with these devices.

Radiation Safety Considerations

Injection laser diodes emit electromagnetic radiation at
wavelengths which may be invisible to the human eye.
Suitable precautions must be taken to avoid possible damage
to the eye from overexposure to this radiant energy.
Precautionary measures include the following:

1. In Systems with No Extermal Lens — Avoid viewing the
laser source at close range. Since the emitted beam is not
collimated, increasing the distance to the laser source
greatly reduces the risk of overexposure.

2. In Systems Utilizing External Optics — Avoid viewing the
emitter directly along the optical axis of the radiated
beam.

3. Reflections From Surfaces —
specular reflections in the system.

Minimize unwanted

ADDITIONAL DATA
Additional information on handling, mounting, and
operating RCA Solid State Devices is given in the following
publications which are available on request from RCA/
Commercial Engineering, Harrison, N.J. 07029.
MHI-300B “RCA Mounting Hardware Supplied with RCA
Semiconductor Devices”

1CE-338  “RCA Integrated Circuits Mounting and Con-
nection Techniques”

AN-3822  “Thermal Considerations in Mounting of RCA
Thyristors”

AN4124  “Handling and Mounting of RCA Molded-Plastic

Transistors and Thyristors”
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File No. 387

m@m Linear Integrated Circuits

Solid State
Division CA3052

Special-Function Sub-System
Stereo Preamplifier

The RCA CA3052 is a silicon monolithic integrated
circuit designed specifically for stereo preamplifier Fu u R I Nn EP E N D E N T
service. The circuit consists of four independent AC
amplifiers which can operate from a single-ended sup- Ac AM P ll FI E Rs
ply.

The CA3052 can operate as an equalizer amplifier F]]f ste[eo P[eamp"ﬁe[‘s’

in tape recorders, magnetic cartridge phonograph ap-

plications, and tone control amplifiers. The CA3052 Magnetlc PICK“ps, .

can provide all of the amplification necessary for a '

full-function stereo preamplifier. Tap& Heads, etc. e
The CA3052 is supplied in a 16-lead dual-in-line CA3052

plastic package.
FEATURES

@ Four AC amplifiers on a common substrate
APPLICATIONS

o Independently accessible inputs and outputs
o Full-function stereo preamplifiers

o Operates from single-ended supply
o Tape recorder and playback preamplifiers

EACH AMPLIFIER

@ Tone Generators

o High voltage gain. .. ........... 53dB min.
o High input resistance . .......... 90k 2 typ.
o Undistorted output voltage........ 2V rms min.
® Output Impedance . ............ 1k typ.

® Open-loop bandwidth ........... 300kHz typ.

EQUALIZATION l:’"E AND

VOLUME CONTRJ
TO CHANNEL A

RCA CA3048 Amplifier Array (File No.377) is schematically

CHANNEL A

identical with the CA3052. Each amplifier of the CA3048 is INPUT POWER AMPLIFIER
tightly specified for equivalent output noise under a variety

of test methods. The CA3052 is specified using RIAA test ] 5] F'l L1

amplifiers 1 and 4, and an appropriately different method for {

methods for equivalent input noise using one test method for
amplifiers 2 and 3. ‘L(>jg

—_EJTf 'JULJilEEI

CHANNEL B TO CHANNEL B

et POWER AMPLIFIER
l EQUALIZATION ] FDNE AND J

VOLUME CONTROL

ERUST)

Fig. 1-Block diagram of stereo
preamplifier using CA3052.
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ABSOLUTE-MAXIMUM RATINGS at T4 = 25°C:
DISSIPATION:
Up toTA = 55°%C o ottt 750 mW
Above TA =55°C. ... ... . ... ......... Derate linearly at 7.7 mW/°C
TEMPERATURE RANGE:
Operating « . .. oo o i i -40°C to +85°C
StOTAZE v v v v e vt e e vttt e e e -65°C to +150°C
POWER SUPPLY VOLTAGE . . . . . . .. . i +16 V
ACINPUT VOLTAGE . . . .. . e e et e e 0.5V rms

MAXIMUM VOLTAGE RATINGS

The following chart gives the range of voltages which can be applied to the terminals
listed vertically with respect to the terminals listed horizontally. For example, the
voltage range between vertical terminal 2 and horizontal terminal 4 is +2to-3.6 volts.

CA3052

TERM- )
luAL 1 2 3 4 5 [ 7 8 9 10 | 1N 12 13 14 | 15 16
0.
+16 * * * * * * * * * * * * 0 *
1 0 -16
+2 +2 |2 +16 | +2 +16 | 0
2 * -3 O * Y3636 ¥ o |-36] | o |-t
3 *g * * * * * * * * * * * *
4 :gs * * * * * * * * * * *
0 +2 +2 0 +16 | +2 +16
5 6| * |58 |-36| *|-1| 0 |-36] |0 |*
6 * * * * * * -?G * * *
7 +5 * * * * * * * *
-5
8 * * * * * * * *
9 :g * * * * * *
]0 * * * * * *
'| ] * * * * *
0
12 A7 T I
13 B "
14 N
+16
15 )
16

* 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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ELECTRICAL CHARACTERISTICS at Tp = 25°C

TEST TYPICAL
CIR- LIMITS CHARAC-
CHARACTERISTICS SYMBOLS | TEST CONDITIONS | CUIT CA3052 uniTs | TERIRTICS
Fie. | . | Tve. [ max. FIG.
STATIC
Current drain per amplifier pair lig or bys Vee =+12V 3 9.5 13.5 17.5 mA 4,5
DC Voltage Vi, Vg _
at Output Terminals Vin Vig Ve =+12V 3 6.1 6.9 8.1 v -
DC Voltage V3, Vy, _
at Feedback Terminals Vip Vg Vee =+12V 3 17 2.0 23 v -
DC Voltage Var Vg,
at Input Terminals Vg, Vi3 Vee =+12V 3 2.2 2.5 2.8 v -
DYNAMIC each amplifier with no AC feedback unless otherwise noted-terminals 3, 7, 10, & 14 bypassed to ground
Vog = +12V
Open-Loop Gain Ao EN =2mV 6 53 58 - dB 7,8
f =10kHz
Vg = +12V
Open-Loop ) Vg(rms) f = 1kHz 6 2.0 2.4 - v —
Output Voltage Swing THD =5%
) Vge = +12V
Open-Loop -3 dB Bandwidth BW Epy =2mV 6 - 300 - kHz 9
Open-Loop THD Veg = +12V, £= 1kHz 6 - | 05 - % 1
Total Harmonic Distortion H EgyT =2V ms 8 0
Input Resistance RN Voo = +12V, f= 1kHz - - 90 - k2 -
Input Capacitance C|N vcc =+12V, f=1MHz - - 9 - pF -
Output Resistance RouT Vge =+12V, f = 1kHz - - 1 - kQ -
Feedback Capacitance Vg = +12V
(Outpgt to non- Cep f = 1MHz - - <0.1 - pF -
inverting Input)
Equivalent Input Vgc =+10V
Noise Voltage Ent Rg =5k 12 - 17 6.4 Y -
(Amplifiers 1 & 4), A =45dB
‘“C" Filter at Qutput*
Equivalent Input Veg = +10V
Noise Voltage Enot Re =5k 11 - 4 15.0 \ -
(Amplifiers 2 & 3) N2 A = 64 dB (1kHz2) g
RIAA Compensated*
Inter-Amplifier Audio Veg =+12V
Separation ‘‘Cross Talkt’ f =1kHz 13 - <-45 - dB -
0dB =0.78V
Inter-Amplifier Capacitance Van = +12V
(Any amplifier output to c cc” - - {<o002 | - pF -
e f =1MHz
any other amplifier input)

*Per |HF Standard Methods of Measurement for Audio Amplifiers IHF—A—201, 1966
1 ac feedback included in test circuit

30




CA3052

File No. 387

R|
100 K

N

Rz23  Rzq
I K 75K
R27 Rzsg
1K 7.5K

100K

R25

Rz Rz
1K

]

R26
75K

IK

7.5K

R3g
100K

m

Dg

Os

65 GND (1)

O Sio

NOTE : ALL RESISTOR VALUES ARE IN OHMS

62 GND(2)
92CM-15412

13 &)m

Fig. 2 - Schematic diagram for CA3052.

%nn

. F

aa 0.0 0.05uF
T

] [2] 3] [+ [5]

=

Icut

16
70 0.05.F
A

0.05.F
an
.[DC
M RAXTS
+Vee
* CONNECT TO APPROPRIATE TERMINAL TO READ VOLTAGE 920515473

Fig. 3-Test circuit for measurement of collector
supply voltage and currents.

AMBIENT TEMPERATURE (T,)=25°C

jeasas,

DC SUPPLY MILLIAMPERES (I;20R I;g)

1} e
en:
T 1 T

DC SUPPLY VOLTS (Vec)
9255-4120

Fig. 4-Typical DC supply current vs supply voltage.
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COLLECTOR SUPPLY VOLTS (Vg cT=#12 HH-HHHH T INPUT SIGNAL VOLTAGE (E, 1+ tmv RMs P
TITT - 11T OPERATING FREQUENCY (f) = | kHz na !

5 : o 60 | AMBIENT TEMPERATURE (Tal:25°c E t
° t ® I7 B N
- 1 ! + T +
-3 2 }
5\_‘ S
2 <
= z
o 13 3 40
& o
g &

12 « ti
: ESd s
<L + + % 20
a I S
2 z
g 0 g

i 1
ssnnss
-50 o 50 100 150 ° 10 1S 20
AMBIENT TEMPERATURE (Ta)—°C OC SUPPLY VOLTS (Vec)
92cs-15458 92CS-i5461

Fig. 5-Typical DC supply current vs ambient
temperature.

1000
mﬂ “OUTPUT” TO VTVM HP400D OR EQUIVALENT
P
INPUT™®
. oly
) a 0.054F
*SIG. 1 a0
EN, °
GEN. BF DISTORTION
“BYPASS” 0.05 | ANALYZER
*F WP 333a 0R
EQUIVALENT

f
-

Y pmmEALE

cut

%mn,

* Sig Gen should be a low distortion type (0.2% THD or less)
HP206A or equivalent.

® Adjustment of Eg to 2 volts will make Es =2mV.

Test Circuit shows Amplifier #1 under test, to test Amplifiers 2, 3,
or 4; Connect terminals as shown in Table.

+Vee

92C$-15472

Fig. 7-Typical amplifier gain vs DC supply voltage.

COLLECTOR SUPPLY VOLTS (VgQ) = + 12
RMS INPUT SIGNAL MILLIVOLTS (Ejn) = 1
[ OPERATING FREQUENCY (f) = 1kHx

TERMINALS
AMPLIFIER OUTPUT INPUT BYPASS
1 1 4 3
2 6 8 7
3 11 9 10
4 16 13 14

Fig. 6 - Test circuit for measurement of distortion,

open-loop gain, and bandwidth characteristics.
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AMBIENT TEMPERATURE (Ty) -°C
92CS-15467RI

Fig. 8- Typical open-loop gain vs ambient temperature.

COLLECTOR SUPPLY VOLTS (Vce) = + 12
- AMBIENT TEMPERATURE (T)) = 25°C
@ 60
S
'
=
2y ™
z
3
o \\
& 40
g
pa]
&
g 30
20
10

1 10 100 1000
FREQUENCY (f) - kHz

10,000 100,000

92C$-15468

Fig. 9-Typical open-loop gain vs frequency.
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CA3052

COLLECTOR SUPPLY VOLTS = +12 [+ 1
RMS OUTPUT VOLTS (Eo) = 2 M !
it ;| OPERATING FREQUENCY (= Ikmz !
T —
,I. T I
] T 1
I 1 1
t 1 1 .
g HH
& I I
2
2 - ; ]
a ! T
° i
z T
H I . t H
X A
x N 1 Y T T T T
) I an
< -t T )
g 1 } I 1
- . I Inu
T 10T T
o T T T I
ARESERNE! 1 TII1TT 1
25 0 25 S50 75 100
AMBIENT TEMPERATURE (Ta)-°C
92CS -15462
Fig. 10.-Typical total harmonic distortion
vs ambient temperature.
a7 0.12 aa*
LAY
-150
0.005 0-033 :LF = v =
0.47
sk

92554122

*Resistors are low noise precision (1%) Metal Film type.

Fig. 11-Test circuit for equivalent input noise
voltage measurement, RIAA compensated.

1500 pF

VTVM, HP400D
OR EQUIVALENT

100

18K* T+ “BYPASS”

L= 100

“INPUT”

50 %

5K*

aialin

+Vee

92534121

*Resistors are low noise precision, (1%) Metal Film type.
Resistor values are in ohms; capacitance values are

in microfarads, unless otherwise specified.

Fig. 12- Test circuit for measurement of equivalent

input noise voltage of amplifiers 1 and 4.

*
v.Tvm* V.T.V.M
SIGNAL GENERATOR Oj F
HPE50 OR Y
EQUIVALENT
330uF ? l
i+ 330 |-
0.05
2l R WF

92Cs-15471

*V.T.V.M. - Hewlett-Packard Model 400D or equivalent.

Procedure:

1. Adjust Signal Generator for 0 dB output at reference terminal.
2. Read voltage at other output terminals (Figure shows terminal #1

used as reference).

Fig. 13- Test circuit for measurement of inter-amplifier
audio separation ‘‘cross talk'’ characteristic.
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Vce(12 TO 14 VOLTS)

1000 270

= [1F [ FLFE [

IcuT
CHANNEL “A” 8| |7 LérJ s 14] [3] 2] 1
MAGNETIC-PHONO INPUT + v +]250 5 CHANNEL “*A”
150 2 OUTPUT
15V =15V V= MITALEM
A T0
1.5K POWER

) _L.+] — A\ \\—¢ AMPLIFIER
. 012 |
To.0s3[ & 1 ] (o.oos
1
. — AN/
2

0.015
$0.022 BALANCE
50 LINEAR TAPER
R
RT 2
22
" APAS-
. 1
0.1 .
1.2K aT
1
T0
TERMINAL 14
(CHANNEL “‘B")
NOTES: 9255-4123
1) Resistor values are in ohms, capacitance values are ~ 3) Ry, volume control potentiometer, 15000 ohms
in microfarads, unless otherwise specified. tap at 6000 ohms with logarithmetic taper
2) R and Ry resistor values are selected for a 4) Rp, bass control potentiometer, 25000 ohms.
sensitivity of 3mV input at 1kHz. 5) Rm, treble control potentiometer, 25000 ohms.

Fig. 14-Typical magnetic phono pre-amplifier
using CA3052.
*This control, (part No. 11782-JM, type Q-T4-2G) may be obtained

by contacting CTS Asheville Inc., Mills Gap Rd., Skyland, N. C.
28872. Guide for potentiometer manufacturers refer to Buyers'.

Typical Performance Data/Channel *Measurement made with preamplifier connected to 40-watt
For Stereo Preamp|iﬁer Quasi-Complementary Symmetry audio amplifier circuit.
For circuit details see RCA publication, Form No. 2L1111.

To construct channel B circuit, duplicate channel A com-

Magnetic~Phono Input A ponent circuit values to the appropriate channel B terminal

Voltage Gain at f = 1kHz..........47dB as shown in table.

Noise and Hum:* ' Channel B Channel A Circuit
Full volume......ecveeveee...=60dB below 40W Terminal No. Terminal No. Description
Zerovolume. . « v vt vv v e e vees...~80dB below 40 W 9 8 input

Boost and Cut: 10 7 feedback
Bassatf=100Hz .............%f10dB 11 6 interstage output
Treble at f = 10kHz. . . . v . .......1210dB 13 4 interstage input

Channel Separation at f = 1kHz . ... ..> 40dB 14 3 feedback

Input Equalization, RIAA..........12dB 16 ! output
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T 17 y 77
COLLECTOR SUPPLY VOLTS (V¢() = + i \
OPERATING FREQUENCY (f) = 1 kHz 0.05 uF
AMBIENT TEMPERATURE (Tp) = 25°C
' O,
o o
) S|GNAL V.IV.M
i F H-P TYPE
z so| | lka 400 D
3 Reg  (OR EQUIV)
@ |
&
T 40 = =
5
a
%
H
30 NG L e
I
Vi ]
.
pJ) S - BN N
i ! | i
T
10 L S T 0 N B
1 1000 10,000 100,000

RESISTANCE IN FEEDBACK CIRCUIT (Rpp) - OHMS

92CS-15469

Fig. 15-Typical amplifier gain vs feedback resistance

DIMENSIONAL

INDEX POINT
030 ( 76\ -~
020 (50

OEO(SH

|
| 10-15° MIN

16-Lead Dual-In-Line Plastic Package

©

1 Wﬁfw

100(254 ,.\‘,¢860 152 jTve

OPERATING CONSIDERATIONS
Economical Gain Control

The CA3052 is designed to permit flexibility in the
methods by which amplifier gain can be controlled.
Fig. 15 shows a curve of the gain of an amplifier when
when the internal resistive feedback of the device is
used in conjunction with an external resistor. Although
measured gain of various amplifiers will not be uni-
form, because of tolerances of internal resistances,
this method is very economical and easy to apply.

The CA3052, as in other devices having high gain-
band-width product, requires some attention to circuit
layout, design, and construction to achieve stability.

Should the CA3052 be left unterminated, socket cap-
acitance alone will provide sufficient feedback to
cause high frequency oscillations; therefore, all test
circuits in this data bulletin include loading networks
that provide stability under all conditions.

<2 )
1.66,

170 /4 3I
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(R

Solid State
Division

Linear Integrated Circuits

Monolithic Silicon

CA3090Q*

Features:

16-lead quad-in-line plastic package

H-1706

RCA-CA3090Q", a monolithic silicon integrated circuit, is a
stereo decoder intended for FM multiplex systems.

This stereo multiplex decoder requires only one low-
inductance tuning coil (requires only one adjustment for
complete alignment), provides automatic stereo switching,
energizes a stereo indicator lamp, and operates from a wide
range of voltage supplies.

Figure 2 shows the block diagram for the CA3090Q. The
input signal from the detector is amplified by a low-
distortion preamplifier and simultaneously applied to both
the 19-kHz and 38-kHz synchronous detectors. A 76-kHz
signal, generated bv a local voltage-controlled oscillator
(VCO), is counted down by three frequency dividers to a
38-kHz signal and to twe 19-kHz signals in phase quadrature.
The 19-kHz pilot-tone supplied by the FM detector is

compared to the locally generated 19-kHz signal in a
synchronous detector. The resultant signal controls the
voltage controlled oscillator (VCO) so that it produces
an output signal to phase-lock the stereo decoder with the
pilot tone. A second synchronous detector compares the
locally generated 19-kHz signal with the 19-kHz pilot tone. If
the pilot tone exceeds an externally adjustable threshold
voltage, a Schmitt trigger circuit is energized. The signal from
the Schmitt trigger lights the stereo indicator, enables the
38-kHz synchronous detector, and automatically switches
the CA3090Q from monaural to stereo operation. The
output signal from the 38-kHz detector and the composite
signal from the preamplifier are applied to a matrixing circuit
from which emerge the resultant left and right channel audio
signals. These signals are applied to their respective left and
right post amplifiers for amplification to a level sufficient to
drive most audio amplifiers.

Stereo Multiplex Decoder
For FM Stereo Multiplex Systems

® Requires the use of only one low-inductance tuning coil
Automatic stereo switching

Includes driver for stereo-lamp indicator

Operates from a wide range of power supplies: 10 to 16 volts
Requires only one adjustment for alignment

Switching from monaural to stereo and stereo to monaural
produces no audible thumps

® Low distortion: under 0.5%

= High signal output: directly drives audio amplifiers
= Excellent SCA (storecast) rejection: 55dB typ.
= High audio channel separation: 40 dB typ.

An internal power regulator circuit permits the CA3090Q to
operate satisfactorily over wide variations of supply voltage.
The internal lamp-driver circuit can, by controlling an
external transistor (p-n-p or n-p-n), drive a lamp of higher
power than the 14-mA lamp shown in Fig. 2 To drive a p-n-p
transistor, Terminal 13 is grounded and Terminal 12 is
connected to its base. To drive an n-p-n transistor, Terminal
12 is connected to the power supply and Terminal 13 is
connected to its base.

The CA3090Q utilizes the 16-lead quad-in-line plastic pack-
age and operates over the ambient temperature range of
—40°C to +85°C.

*Formerly Developmental Type No. TA5932.

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

DC Supply Voltage . ..., 16V
Currentat Term. 12 .......... ... ... ... ..... 17 mA
Input Signal Voltage (Composite® . .. .. ... ...... 400 mV
Ambient Temperature Range.
Operating. .. ..ovveeeeeainan —40 to +85 °C
Storage. . .............. [P —65 to +1500C

Lead Temperature (during soldering):
At distance not less than 1/32""
(0.79 mm) from case
FOr 1T0SmMax. ...uvuuneennnnenneennn +265°C
B o stereo operation, a minimum input signal vbltage {composite)
of 40 mV is required.
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File No. 502 CA3090Q
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS LIMITS
Typ. | Ta=25°C Cir-
CHARACTERISTIC SYMBOL | Char.| V¥ = 12V (unless Cuit | Min. | Typ. | Max. [UNITS
Curve| specified otherwise) Fig.
Fig.No. No.
Static Characteristics
Total Current (Terms. 9, 10, 11) ltotal Lamp OFF 3 - 22 27 mA
DC Voltage:
Term. 1 Vi 3 21 33 43 \2
Term. 6 (Indicator Lamp OFF) VG 3 - 3.0 4.4 v
Terms. 9 and 10 Vo & 10 3 21 | 63 8.1 \
Term. 12 (Indicator Lamp OFF) V12 vi=16v 12.7 — - \"
Voltage Differential (Term. 2—Term. 1) Vo—Vy 3 - 0 0.1 A\
Current at Terminal 12 . - o 4 | V| (atf=19kHz) = 18mV 1 15 21 - mA
In actual use, external circuit resistance (e.g. lamp) limits
Term. 12 current to the maximum rated value of 17mA
" Dynamic Characteristics
Input Impedance Zin 1 - 50k - Q
Channel Separation (L + R Reference)” ™ 25 | 40 - dB
Channel Balance (Monaural) 1 - 0.3 3 dB
Viy=1
Monaural Gain IN = 180mV 3 [ dB
Stereo/Monaural Gain Ratio* 1 - (03| %3 dB
Indicator Lamp — Turn-ON Voltage 5 19-kHz pilot-tone @ Term.1 1 - 4 mV
Capture Range (Deviation from 76-kHz 7.8 | 19-kHz pilot-tone 1 |+66|x10 - %
center frequency) voltage = 18 mV
Distortion (75 us de-emphasis):
2nd Harmonic Vin = 240mV 1 — 0.35 — %
3rd, 4th, and 5th Harmonic 1 — 0.1 - %
19-kHz Rejection 1 — 35 - dB
38-kHz Rejection 1 - 25 — dB
SCA (storecast) Rejection 1 - 55 - dB

NOTE:

between Terminals 7 and 8 with a Series L-C Network (

For improved pilot sensitivity and overload characteristics, replace the 150-0hm resistor
=4.7mH, C = 0.015 uF).

* For stereo operation, test conditions require a composite
stereo input signal (modulated at 1 kHz) including a

Under these conditions, Indicator Lamp Sensitivity: ‘ON’ = 3.3mV, ‘OFF' =2.0mV 19-kHz (18 mV) pilot-tone signal.
viO- E
DIVIDE DIVIDE DIVIDE POWER .
! ! SUPPLY
BY 2 BY 2 BY 2
(38 kHz) (19 Kz} 19 kHz) REGULATOR
10K 10K
o s >
L_, (- vourace I
£ 2 mH ® CONTROLLED LEFT
= paan T 0SCILLATOR OUTPUT
(76 whz)
390 © SCHMITT @l il ©
MATRIX £0075 uF
Il o | o 8585
< = . Or——>o°
C2
STEREQ < T oréur
19 kHz 3
PRE praSE-Lock | | PILOT Tone iR ®
AMPL DETEC TOR PRESENCE DETECTOR
DE TECTOR CA3090Q
DAWAC) (A} COMPOSITE SIGNAL
* s NETWoRK, TO é © (B) STEREOD ENABLE SIGNAL
ROLLOFF AT 38KHz + \ 4] aro (C) STEREO GATING SIGNAL
DUE TO FM DETECTOR 25 uF Ve A 1504 (0)  DIFFERENCE SIGNAL
= L \ L L C1.C2 PROVIDE DE-EMPHASIS

ADETERMINES SENSITIVITY OF PILOT - TONE

ALL RESISTANCE VALUES ARE IN OHMS PRESENCE DETECTOR

\
STEREO DEFEAT

Fig.2—Functional block diagram of the CA3090Q.
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Fig.3—Test circuit for DC characteristics. A—Indicator lamp circuit using a light-emitting diode (LED).

DC SUPPLY VOLTAGE (v¥): 11V
INPUT SIGNAL VOLTAGE (V)N )AT t:19kHz =18 mv
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Fig.4—Indicator lamp characteristics (I vs. V~g). B~ Indicator lamp circuit using a p-n-p driver transistor.
DC POWER SUPPLY VOLTS (V+) =12 V
AMBIENT TEMPERATURE (Tp ):25°C
SENSITIVITY:
LAMP-ON (CURVE A)DELIMITS PILOT -TONE LEVEL AT WHICH
ALL_CA3090 UNITS WILL SWITCH INDICATOR LAMP "ON* [©) ® ®
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92€S-19050 C—Indicator lamp circuit using an n-p-n driver transistor.
Fig.5—Indicator lamp sensitivity characteristics (19-kHz
pilot-tone voltage vs. resistance). Fig.6—Indicator lamp driver circuits using the CA3090Q.
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CA3090Q
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Fig.7—Pilot-tone voltage level vs. VCO frequency with no

pilot-tone applied.

A—Foil side.
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Fig.8—Filter capacitance vs.
pilot-tone applied.

B—Component side.

Fig.9—Actual size photographs of the CA3090Q and outboard compenents mounted on a
printed circuit board to constitute a complete stereo multiplex decoder.

DIMENSIONAL OUTLINE
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RECOMMENDED MOUNTING-HOLE DIMENSIONS

AND SPACINGS
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Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.
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IR

Solid State
Division

PRELIMINARY DATA

Linear Integrated Circuits

Monolithic Silicon

CA3088E*

Features:

H-1622

meter
16-Lead Dual-In-Line

RCA-CA3088E ™, a monolithic integrated circuit, is an AM
subsystem that provides the converter, IF amplifier, detector,
and audio preamplifier stages for an AM receiver.

The CA3088E also provides internal AGC for the first IF
amplifier stage, delayed AGC for an optional external RF
amplifier, a buffer stage to drive a tuning meter, and
terminals facilitating the optional use of a tone control.

Fig. 2 is a functional diagram of the CA3088E. The signal
from the low-noise converter is applied to the first IF
amplifier and is then coupled to the second |F amplifier.
This IF signal is then detected and externally filtered. The
resultant audio signal is applied to an audio preamplifier.
Optionally, a tone control circuit may be connected at the
junction of the detector circuit and the audio preamplifier.
The gain of the first IF amplifier stage is controlled by an
internal AGC circuit. The CA3088E supplies a delayed
AGC signal output for use with an external RF amplifier. A
buffered output signal is also available for driving a tuning
meter. A DC voltage, internally regulated by a Zener diode,

u  Excellent overload characteristics
®  AGC for IF amplifier
= Buffered output signal for tuning

AM Receiver Subsystem and
General-Purpose Amplifier Array
Includes: AM Converter, |F Amplifiers, Detector and Audio Preamplifier

For Applications in a Variety of AM Broadcast and Communications
Receivers and Applications Requiring an Array of Amplifiers

® Low harmonic distortion (THD)

m Delayed AGC for RF amplifier

m  Terminals for optional inclusion
of tone control

® Internal Zener diode provides voltage regulation
Plastic Package ® Two IF amplifier stages
®  Low-noise converter and first IF amplifier

= QOperates from wide range of power supplies: V¥ =6 to
16 volts

= Optional AC and/or DC feedback on wide-band amplifier

Array of amplifiers for general-purpose applications

s Suitable for use with optional external RF stage, either
MOS or bipolar

supplies the second |F amplifier, the AGC and tuning meter
circuits and may also be used with any other stage.
The CA3088E features four independent transistor amp-
lifiers, each incorporating internal biasing for temperature
tracking. These amplifiers are particularly useful in general-
purpose amplifier, oscillator, and detector applications in a
wide variety of equipment designs.

The CA3088E utilizes a 16-lead dual-in-line plastic package
and operates over an ambient temperature range of —400C
to +850C.

*Formerly Developmental Type TA5842.

MAXIMUM RATINGS, Absolute Maximum Values, at T4 = 250C

DC SUPPLY VOLTAGE:
Across Term. 5 and Terms. 3, 6, 13, 16, respectively

DC CURRENT:

At Terms. 3, 6, 13, 16, respectively ..............
AtTerm. 10 ...

DEVICE DISSIPATION:
Up to T =500C

Above TA =500C ............iiiiniiinninns

AMBIENT TEMPERATURE RANGE:

OPerating . . . oot ii i e

Storage
LEAD TEMPERATURE (During soldering):

At distance not less than 1/32" (0.79 mm) from case for 10 seconds max.

....................... 16 \

........................ 10 mA
........................ 30 mA

....................... 760 mW

............... derate linearly 7.6 mw/oC
.......... —40 to +85 °c
............... —65 to +150 ocC
+265 ocC
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CA3088E
TYPICAL ELECTRICAL CHARACTERISTICS
TEST CONDITIONS
CHARACTERISTIC SYMBOL TaA =25°C TEST TYPICAL UNITS
v+=12V CIRCUIT VALUES
FIG. NO.
Static (DC) Characteristics
DC Voltages:
Terms. 1, 4,9, 11 Vi,4,9, 1 0.7 \
Terms.2,7,8 V2,7,8 14 \)
Term. 10 Vio 1 5.6 Vv
Term. 12 V12 0 \
Term. 15 Vis 35 \%
DC Current:
Term. 3 13 0.35 mA
Term. 6 g 1.0 mA
Term. 10 110 1 20 mA
Term. 13 113 0 mA
Term. 16 l16 1.2 mA
Dynamic Characteristics
Detector Output 30% Modulation 4 75 mV RMS
Audio Amplifier Gain AAF f=1kHz 4 30 dB
Audio Distortion Vourt = 100 mV 4 0.2 %
Sensitivity: fIN = 1 MHz
At Converter Stage Input Signal-to-Noise Ratio (S/N) = 20 dB 2 200 uV/m
At RF Stage Input 4 100 uV/m
Total Harmonic Distortion THD 30% Modulation 4 1.0 %
Input Resistance: RiN
At Transistor Q1 3500 Q
At Transistor Q5 No AGC, 2000 Q
Input Capacitance: CIN
At Transistor Q1 Input signal frequency 12 pF
At Transistor Q5 (fin) = 1 MHz 17 pF
Feedback Capacitance : CFB
At Transistor Q1 15 pF
At Transistor Q5 1.5 pF

The typical characteristics for the CA3088E are intended for guidance purposes in evaluating this device for equipment design.

Q
Fodo000

vty

CA3088E

92C5-19068

Fig.1—Test circuit for DC characteristics.
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Fig.2—Functional block diagram of the CA3088E.
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Fig.3—Schematic diagram of the CA3088E.
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CA3088E
0sC
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¢ g = 130pF =
7
- 0.039
vtisy (:_ [
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: —0
I
= 330 K |
ANTENNA |
TUNING ]
| 005
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s STAGE K
TUNING
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0-01 | CA3088E

I
~ <

25
AUDIO AUDIO
PREAMPL. (H——

OUTPUT
6800
0l == =! T
T gl? 5600
TUNING 50  VHEISV
1 METER °
4 ! 1500
*Q=RCA>4084| (DUAL GATE-PROTECTED MOS/FET) - =
ALL RESISTANCE VALUES ARE IN OHMS
ALL CAPACITANCE VALUES ARE IN MICROFARADS 92CS-19065R!
Fig.4—Typical AM broadcast receiver using the CA3088E with optional RF amplifier stage.
DIMENSIONAL OUTLINE
16-LEAD DUAL-IN-LINE PLASTIC PACKAGE JEDEC MO-001-AC
INCHES MILLIMETERS
NOTE
[*}] SYMBOL MIN. MAX. MIN. MAX.
-————— p ——————af
-] s o A | 0155 | 0200 394 | 508
Ay | 0020 | 0.050 051 | 1.27
BASE PLANE _ A 8 | 0014 | 0020 0.356 | 0.508
i i 8, |0.035 | 0.065 089 | 1.65
:Pu c 0.008 | 0.012® 0.204 | 0.304
GAUGE PLANE [ D 0.745 | 0.785 18.93 | 19.93
| [ 1 E | 0300 | 0325 762 | 8.25
- e I*a*l 5 €, | 0240 | 0.260 610 | 660
B1 ey 0.100 TP 2 254 TP
ep 0.300 TP 2,3 7.627TP
C INDEX AREA L 0.125 0.150 3.18 381
_= 1 Z Vo2 3 L, | 0.000 | 0.030 0.000 | 0.76
—*— — a o° [ 180 4 0° 150
F N 16 5 16
BOTTOM VIEW E| A E Ny o 6 0
N “ * Q, | 0.040 | 0.075 1.02 [ 190
§$—\' HEEHEHEHEEH s | 0015 | 0.060 039 | 152

=<5 0
7\ 32041597 NOTES:

1. Refer to Rules for Dimensioning (JEDEC Publication No. 13)
for Axial Lead Product Outlines.

Leads within 0.005" (0.12 mm) radius of True Position (TP) at
guage plane with maximum material condition and unit installed.
. e applies in zone L, when unit instalted.

a applies to spread leads prior to installation.

Ld

N is the maximum quantity of lead positions.
Ny is the quantity of allowable missing leads.

®When this device is supplied solder-dipped, the maximum lead
thickness (narrow portion) should not exceed 0.013".

o0 s w
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IR

Solid State
Division

Linear Integrated Circuits

Monolithic Silicon

CA3089E

Features:

16-Lead Dual-in-Line

Plastic Package H1622

RCA-CA3089E ™ is a monolithic integrated circuit that provides
all the functions of a comprehensive FM-IF system. Fig. 1 is
a block diagram showing the CA3089E features, which include
a three-stage FM-IF amplifier/limiter configuration with level
detectors for each stage, a doubly-balanced quadrature FM
detector and an audio amplifier that features the optional use
of a muting (squelch) circuit.

The advanced circuit design of the |F system includes
desirable deluxe features such as delayed AGC for the RF
tuner, an AFC drive circuit, and an output signal to drive a
tuning meter and/or provide stereo switching logic. In
addition, internal power supply regulators maintain a nearly
constant current drain over the voltage supply range of +8.5
to +16 volts.

ALL RESISTANCE VALUES ARE IN OHMS + QUADRATURE

® Exceptional limiting sensitivity:
12 uV typ. at —3 dB point

® Low distortion: 0.1% typ.
(with double-tuned coil)

= Single-coil tuning capability

FM IF System

Includes———IF Amplifier, Quadrature Detector,
AF Preamplifier, and Specific Circuits for AGC,
AFC, Muting (Squelch), and Tuning Meter

For FM IF Amplifier Applications in High-Fidelity, Automotive,
and Communications Receivers

m High recovered audio:
400 mV typ.

= Provides specific signal for
control of interchannel muting
(squelch)

m Provides specific signal for
direct drive of a tuning meter

u Provides delayed AGC voltage for RF amplifier

® Provides a specific circuit for flexible AFC

® |nternal supply-voltage regulators

The CA3089E is ideal for high-fidelity operation. Distortion
in a CA3089E FM-IF System is primarily a function of the
phase linearity characteristic of the vutboard detector coil.

The CA3089E utilizes the 16-lead dual-in-line plastic package
and can operate over the ambient temperature range of
—400C to +850C.

¥Formerly Developmental Type No. TAS628.

R

€=100 pF

* L TUNES WITH 100 pF (C) AT 10.7 MHz Y INUT 22w
Q0 = 75 (G.I. EX22741 OR EQUIVALENT.)
TO INTERNAL REFERENCE
REGULATORS our (8 BIAS
_—— e —— . —— AFC
IN{)ZT ;_IF AMPLIFIER | e "@ ouTPUT
IST IF 2ND 1F 3R0 IF | QUADRATURE
AMPL AMPL AMPL. | DETECTOR
| 1
AUDIO
| ' M ouTPUT
| | DETECTOR
0.024F 0024 | | I
I LEVEL LEVEL Levee | |
1 DETECTOR| [DETECTOR| |DETECTO |
= == === A I
MUTING
CA3089E TUNING MUTE SaveLcH 470 SENSITIVITY
DELAYED METER CIRCUIT
ASC R FRAME SUBSTRATE CIRCUIT
: 10K T _ T
o TO STEREQ L
L A THRESHOLD
3 TUNING METER OUTPUT THRESHOLD s L vrsosem

Fig.1-Block diagram of the CA3089E.
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DC Supply Voltage:
Between Terminals 11 and 4

DC Current (out of Terminal 15)
Device Dissipation:

CA3089E
MAXIMUM RATINGS, Absolute Maximum Values,at Tp = 25°¢c
.............................. 16 \Y
Between Terminals 11and 14 . . . . . . . . . . . .. . . . . e 16 \%
.............................. 2 mA
.................................... 600 mW

Up to Ta = 60°C
Above Ta = 60°C
AmbientTemperature Range:

derate linearly 6.7 mw/cC

OPEIAtiNg . . . o o o e e e e e -40to + 85 °c
STOrage . . . . . e e e e e e e e e -65 to +150 oc
Lead Temperature (During Soldering):
At distance not less than 1/32" (0.79mm) from case for 10 seconds max. . . . . ... . . +265 °c
ELECTRICAL CHARACTERISTICS, at Tp = 250C, V¥ = 12 Volts
TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL Circuit | Min. Ty%Max. UNITS|
Fig. No.
Static (DC) Characteristics
Quiescent Circuit Current 111 16 | 23| 30| mA
DC Voltages:
Terminal 1 (IF Input) V1 12|19 24 \Y
Terminal 2 (AC Return to Input) Vo No signal input, 3.4 12119| 24 \Y
Terminal 3 (DC Bias to Input) V3 Non muted 12|19 24 \%
Termina! 6 (Audio Output) Ve 50| 56| 6.0 \Y
Terminal 10 (DC Reference) V10 50| 56| 6.0 \%
Dynamic Characteristics
Input Limiting Voltage.(-3 dB point) V) (lim) — — 12] 251 upV
AM Rejection (Term. 6) AMR Amu:doj\slé% o = 10.7 WHz, 34| 45| 55| — | aB
Recovered AF Voltage (Term. 6) VO(AF) 300 {400 {500 mV
Total Harmonic Distortion: *
Single Tuned (Term. 6) THD | vn=0.1V fmod. = 400 Hz, - 05|10 %
Double Tuned (Term. 6) THD Deviation = -1 01 — %
Signal plus Noise to Noise Ratio (Term. 6) | S + N/N 275 kHz 34| 60] 67] —| aB

* THD characteristics are essentially a function of the phase characteristics of the network connected between terminals 8, 9, and 10.
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IF_AMPLIFIER _,A"
QK‘ . Q
j 9 { I 15
¢ Rig Rig Ra7
Rg R7 Rio Ryt 2K 2K 750 e
2K 2K 2K 2K 8
] ]
al ] Theo | ol | [ e
Tl
B8
'
Q3 Qg
C
|
|
1
< R2g
l 750
e
IF c
INPUT Qe A7
Q Qz Riea
2K
-
1
C3
02
INPUT
PASSING R3
360 =
O] AN\
R
30K
V+
) K
0f
Rs)
5K
Cs Ce
2 3=
Qss Q61
%o
Qs9 ngn
Rs2
400
g
i) AGC FOR @TUN!NG
RF AMPL. METER

LEVEL DETECTOR & METER CIRCUIT

Fig.2-Schematic diagram of the CA3089E.
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CA3089E

QUADRATURE REF IF v+
@ INPUT sias ©  ®our 9
N -9
DETECTOR ) | AUDIO
AMPLIFIER

R3g Raq

500 500
g

g
Ras
v+ 500,
I'{BI Q43
Qa2
Rsaq
5K Rae
“p" 42K
o Rss
13K
Q65
e BIAS
Qg | SuPPLY
g
Re2
c Rs7 500
9 10K v+
Q7 10
Q72 978
Q73
Cio
10
$ RSB
50 MUTE
LOGIC
MUTE DRIVE

Res
50K

MUTE
CONTROL

AFC
ouTPUT

Rag
500

AFC AMPLIFIER

@

fFRAME (@) SuBSTRATE

= V

ALL RESISTANCE VALUES ARE IN OHMS
ALL CAPACTANCE VALUES ARE IN PICOFARADS

Fig.2- Schematic diagram of the CA3089E.
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o,os,‘FI
SIGNAL =
INPUT

VOLTAGE T—l

@AFC ouTPUT

SIGNAL
A4DIO  |NpyT _ OOIKF

ouTPUT VOLTAGET—-{
51

CA3089E

AUDIO
OUTPUT

CA3089E

TUNING METER()?) 150 wA
0 FULL
SCALE
ALL RESISTANCE VALUES ARE IN OHMS
*L TUNES WITH 100 pF (C) AT 10.7 MHz
QQ(UNLOADED)& 75 (G.1. AUTOMATIC MFG. DIV. EX22741 OR EQUIVALENT)

ALL RESISTANCE VALUES ARE IN OHMS

92CM-19040R! *T:PRI. ~ Qo (UNLOADED) & 75 (TUNES WITH 100 pF (CI) 20t OF 34e ON 7/32" DIA. FOF
SEC.~Qo(UNLOADED) =75 (TUNES WITH 100 pF (C2) 201 OF 34e ON 7/32" DIA FOF
i0.3-Test circuit for CA usin inale- - KQ(PER CENT OF CRITICAL COUPLING) & 70% /
Fig.3-Test t for CA3089E using a single-tuned detecto (ADJUSTED FOR COIL VOLTAGE V¢ )=150 mV /
coil. ABOVE VALUES PERMIT PROPER OPERATION OF MUTE (SQUELCH) CIRCUIT,
"E" TYPE SLUGS, SPACING 4mm
92CM-I1904IR|
Fig.4-Test circuit for CA3089E using a double-tuned detector
coil.
100 DC VOLTAGE SUPPLY V¥ =
AMBIENT TEMPERATURE (TA) +25°C
OlijE: ° TEST CIRCUIT - SEE FIG.3 -
220 250 RECOVERED AUDIO FROM FULL QUTPUT
oF BF (LEFT CO-ORDINATE) >
o— o x 0 |
3000 | FM* (| O ceramc - 5
iNPUT TUNER},E'FO‘” FILTER
O 20 TUNER AGC DC VOLTAGE AT Y

TERMINAL No IS T
(RIGHT CO-ORDINATE)

0C vOLTS

'
o
o

ALL RESISTANCE VALUES ARE IN OHMS

* WALLER 4SN3FIC OR EQUIVALENT

%% MURATA SFG 10.7 MA OR EQUIVALENT

o L TUNES WITH I00pF (C) AT 107 MHz 92¢5-19045
Qp UNLOADED¥75 (G.I EX22741 OR EQUIVALENT)

,
»
o
[
T
3,
<
A
’\
/
w

RECOVERED AUDIO—dB
, MUTING CONTROL AT MAXIMUM RESISTANCE

o &

O O
_k\\

L\ 2%°

Performance data at f, = 98 MHz, f\yop = 400 Hz,

. + [N N R U
Deviation = <75 kHz: | o 0 " ox ok
-3dB Limiting Sensitivity . . . . . 2uV (Antenna Level) INPUT SIGNAL—pV
20dB Quieting Sensitivity . . . . . 1uV (Antenna Level) 92€5-19990

30dB Quieting Sensitivity . . . . 15uV (Antenna Level)

Fig.5-Typical FM tuner using the CA3089E with a single-tuned Fig.6-Muting action, tuner AGC, and tuning meter output as a
detector coil. function of input signal voltage.
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DC _POWER SUPPLY (V=12 v H
AMBIENT TEMPERATURE (Tp)s25°C
SEE_TEST CIRCUIT, FIG. 3
125 S5kQ
1 ol m-. (DO
i : 2
o rsEd : T
b1 > T 3
g ! t
5 50 : t
[
- 25 Seap Segee
g T b T
z [o] et
£ o T
Z  -2sp e
& oo T A
3 -50 ve
7
-75
: 3% ids,
-100H e ssaane:
ST AT
-125 B AR
-100  -50 o 50 100

CHANGE IN FREQUENCY (Af)—kHz
92CS-19043

Fig.7-AFC characteristics (current at Term. 7 as a function of
change in frequency).

nren CA3089 Ifs

-

NOW CYIRB

b) Component side — top view.

Fig.8-Actual size photographs of the CA3089E and outboard
components mounted on a printed-circuit board.

CA3089E
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DIMENSIONAL OUTLINE

16—LEAD DUAL—IN—LINE PLASTIC PACKAGE JEDEC MO-001-AC

o - m8oL|NCHES NoTE |MILLIMETERS
T o ————={ "} i MIN. | max. MIN. | MAX.

- s Yy A ] 0185 | 0.200 394 | 508

050 1.27

BASE PLANE T T Aq 0.020 0.

BN W B | 0014 | 0.020 0.356 | 0.508

SEATING PLANE il B, | 0035 | 0.065 089 | 165
GAUGE PLARE c [o008 | 0012® 0.204 | 0.304
T 0 ¥ — o] 0.745 0.785 18.93 19.93

‘ o) b ! £ 0300 | 0325 762 | 825

el By 8 | - L2 Eq | 0.240 | 0.260 6.10 | 6.60

ey 0.100 TP 2 254 TP
ea 0.300 TP 2.3 7627TP
INDEX AREA
- ¢ / ) s L |o0125 [ o150 318 | 381
= 1
7{2” DR, L 0.000 | 0030 0000 | 0.76
E 4 —‘_‘—I 2
* h ( 7}' i I a 00 159 4 0° 150
o N 16 5 16
BOTTOM VIEW € €A E N] o 6
i L[;rg" i ; { a, | 0040 [ 0075 102 | 190
~==o \72 s | 0015 | 0.060 039 | 152
! R NOTES

1 Refer to Rules for Dimensioning (JEDEC Publication No. 13}
for Axial Lead Product Outhnes.

2 Leads within 0.005” (0 12 mm) radius of True Position (TP) at
guage plane with maximum material condition and unit installed

3. ep applies in zone Ly when unit installed
4 a applies to spread leads prior to instalfation
5. N is the maximum quantity of lead positions.
6. Ny is the quantity of allowable missing leads.

®When this device is supplied solder dipped, the maximum lead
thickness (narrow portion) should not exceed 0.013"
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IR

Solid State
Division

Linear Integrated Circuits

Monolithic Silicon

CA3075

Features:

14-lead dual-in-line plastic pack-
age, leads in quad-formed arrange-
ment.

RCA CA3075 is an integrated circuit which provides,
in a single monolithic chip, an FM IF subsystem for
Communications and High-Fidelity Receivers. This de-
vice, shown in the schematic diagram (Fig. 2), con-
sists of a multistage IF amplifier-limiter section with
a Zener regulated power supply, an FM detector stage,
and an AF preamplifier section. A typical application
of the CA3075, in FM receiver circuits, is shown in the
block diagram (Fig. 1).

The three-stage, emitter-follower-coupled IF amplifier
section provides a 60-dB typ. voltage gain at an operat-
ing frequency of 10.7MHz and features, because of its

® Good sensitivity:
e Excellent AM rejection: 55dB typ. at 10.7 MHz

e Internal Zener diode regulation for the |F amplifier section
o Low harmonic distortion

e Differential peak detection:
e Audio preamplifier voltage gain: 21dB typ.
o Minimum number of external parts required

FM IF Amplifier - Limiter,
Detector, and Audio Preamplifier

For FM IF Amplifier Applications Up To 20 MHz In
Communications Receivers And High-Fidelity Receivers

Input limiting voltage (knee) =250 nV typ. at 10.7 MHz

Permits simplified single-coil tuning

transistor constant-current sink, an output stage with
exceptionally good limiting characteristics.

The FM detector section, which utilizes a differential-
peak-detection circuit, requires only a single coil in the
associated outboard detector circuit; hence, tuning the
detector circuit is a simple procedure.

The audio preamplifier circuit provides a 21-dB voltage
gain with low impedance output for driving subsequent
audio amplifier stages.

The CA3075 utilizes a 14-lead dual-in-line plastic pack-
age with leads in a special quad-formed arrangement.

DETECTOR

608
~of AuPLIFIER [—of 107tz

FM TUNER
LIMITER" FILTER

T M
FILTER

1

AuDiO
OUTPUT

AMPLIFIER
LIMITER

EMITTER
FOLLOWER FIER

[
3
c

“RECOMMENDED IC AMPLIFIER-LIMITER
IS THE RCA CA3011, CA3012, OR CA3076.

DurI

i
!

6860 100 pF

I_ 9244563

Fig. 1-Block diagram of typical FM receiver utilizing the CA3075
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MAXIMUM RATINGS, Absolute-Maximum Values at T4 = 25°C

DC Supply Voltage [between Terminals 5 (V") and 3 (V‘)] 12.5 v
DC Current (into Terminal 5) . v v v v v v v e v e v e v v vnnn 30 mA
Device Dissipation:
Upto Ty = 5 760 mW
Above Tp =50°C. ... ... ettt derate linearly 7.6 mW/°C
Ambient Temperature Range:
OPErating o o o oo e oo vesvosonsensonnsensens - 40 to +85 oC
SLOTAZE « ¢ o ¢ o s et s v e v onecsoononcssesnnnns - 65 to + 150 o°c
Lead Temperature (During soldering for 10 s max.). . .. . + 260 °c

ELECTRICAL CHARACTERISTICS at Tp = 25°C

LIMITS TEST
CHARACTERISTIC SYMBOL TEST CONDITIONS UNITS | CIRCUIT
MIN. | TYP. I MAX. FIG. NO.
Static Characteristics
DC Voltage:
At Terminal 7 Vi - 6.1 | - v
At Terminal 8 Vg r=112vV - | s - v b
At Terminal 12 Vip - 52| - v
DC Current (into Terminal 5):
AtV*t=8.5V 8.5 5 - mA
AtV* =112V I5 - - |us| - mA 6
AtVt=12.5V - 19 29 mA
Dynamic Characteristics at V¥ = 11.2
IF AMPLIFIER fg = 10.7MHz
Input Limiting Voltage Vi (lim) | f(Modulation) = 400Hz - 250 | 600 uV 3
(knee, - 3dB point) Deviation = 75 kHz
fg = 10.7MHz
- f(Modulation) = 400 Hz
All Rejection AMR | Py Deviation=+75kz | ~ | B | 98 5
AM: Modulation = 30%
Input Impedance Components:
Parallel Resistance Ry fg = 10.7MHz - 45 | - kQ
Parallel Capacitance o Vi = 10mV RMS - | 45 - pF -
DETECTOR
Recovered AF Voltage (at fg = 10.7MHz
Terminal 12) Vo (AF) | f(Modulation) = 400 Hz - 1.5 - v 3
Total Harmonic Distortion THD Deviation = + 75 kHz - 1 2 %
AUDIO PREAMPLIFIER
Voltage Gain A(AF) | Viy=100mv, fg =400Hz | - | - dB 4
Total Harmonic Distortion THD VouT = 2V,fp =400Hz - 1.5 5 % 4
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@ evt
R3 Rog SR2g
Ik 150 S75k
Q7
.
D D3
V- R25
10k
Ro T Rg Rig R2y R24
3k _Jog 275 475k 43 2k.7
k Q0. Qis
Q) Qq R Q5
15 Ro2
Q Qs 6k Qe 3k
Qi Q28
Ry Rq ZR7 |'§ Cj| SRe3
15k | S47kS15k | IOI 3k
= < <+ L = = ~¥os

UNIVERTER
BOONTON

27€ OR
EouivaLent
FM SIGNAL

GENERATOR
BOONTON

AC VTvm
BALUANTINE
3
EQUIVALENT

DISTORTION
ANALYZER
HEWLETT
PACKARD
3308 OR
EQUIVALENT

2024 OR
EQUIVALENT

*L MILLER 4505 OR EQUIVALENT
R 33k OR SUCH VALUE TO
ADJUST Q OF COIL TO 55

I 6.8x0)

Fig. 3 - Test circuit for input limiting voltage, recovered
AF voltage, and total harmonic distortion

ALL RESISTANCE VALUES ARE IN OHMS

ALL CAPACITANCE VALUES ARE IN pF

TEST PROCEDURE
VOLTAGE GAIN

1. SET AUDIO GENERATOR FOR V; =

2. READ Vg

3. GAIN = 26 LOG)y Vol¥i

100~V RS

92CL-16084

DISTORTION

AUDIO AC VTVA
GENERATOR BALLANTINE
HEWLETT 314 OR
PACKARD EQUIVALENT
OR

EQUIVALENT

| 12:0]

| DISTORTION
AC VTVM ANALYZER
BALLANTINE
g || PacKano
EQUIVALENT 3308 OR

EQUIVALENT

CA3075

1. SET AUDIO GENERATOR FOR Vg = 2V RS
2. READ DISTORTION I ©

Fig. 4 - Test circuit for audio preamplifier voltage gain
and total harmonic distortion
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AM
GENERATOR i
ME. T T
OR EQUIVALENT
FREQUENCY
COUNTER
OF
ANALYZER
HEWLETT-

UNIVERTER PACKARD
HEWLETT- 3024 OR
PACKARD EQUIVALENT
W7E OR
EQUIVALENT

TEST PROCEDURE

1. CONNECT F GENERATOR, FREQUENCY COUNTER, AND

F UNIVERTER TO INPUT OF CA3075

2.SET = 10.7 WMz, V) = 100mV,
R eor 1{WODULATION) = 400 Hz, {(DEVIATION) = * 75kHz
HEWLETT 3. TUNE WAVE ANALYZER FOR PEAK READING AT 400 Hz
PACKARD ®L) MILLER 4505 OR EQUIVALENT coun . RECORD Fuvo(AR)
020 OR P 5. DISCONNECT Fi GENERATOR
EQuIvALENT ["R 733401 OR SUCH VALUE TO 6. CONNECT AM GENERATOR TO INPUT OF CA3075

7

ADJUST Q OF COIL TO 55 = L
DIUST G OF ColL TO = LSET £ = 10.7 WHz, V) = 100mY,

{{WODULATION) = 400 Hz WITH 30% HODULATION

TUNE WAVE ANALYZER FOR PEAK READING AT 400 Hz

. RECORD AM Vg (AF)

FMiVg (AF)
AMV (AF)

AM REJECTION = 20 LOG1g

7554566

Fig. 5-Test circuit for AM rejection

DIMENSIONAL OUTLINE

14-Lead Dual-in-Line Plastic Package with Leads
in Quad-Formed Arrangement

w0 (76 (22 (133)
(ﬁozo (fsl)" J‘_‘I 13 '[_zl ) l% |
o

INDEX nlla
POINT .260 (6.60)
4| .240 {6.10
INDEX
NUMERAL
APPROX. 062(157) 1 2 3 4 5 6 7
42554564
050 (1.21)
) . L. 020 \ 5
Fig. 6- Test circuit for static characteristics e I‘— s “ﬁ)
200 (s.os)
s {394
065 (1.65
_— . . . 7 [~ ( )TYP.
Recommended Mounting-Hole Dimensions and Spacings. T 050 \1.27
oo @54 020 (.508) typ.
TOP VIEW @sh - Tve. b (.356)
PACKAGE
LEADS
100 @ $ é
(2.54)
200 ______ ¢
(5.08) TERMINAL
R & o o 5
&2 *% é 300 {7.62)
TYP.
14l 100 030 (.76) DIA
(3.58) 254) (IN CIRCUIT BOARD)
y, TYP. 92C5-14873 92C5-14872R1

Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.
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NG

Solid State
Division

Linear Integrated Circuits

CA3043

Special-Function Sub-System

RCA Integrated Circuit Type CA3043 provides in a sin-
gle monolithic silicon chip, a major sub-system for the
IF sections of Communications and high-fidelity FM
receivers. As shown in the Schematic Diagram (Fig.2)
and the FM Receiver Block Diagram (Fig.1),the CA3043
contains a multistage if-amplifier/limiter section, an
FM-detector stage, a Zener-diode regulated power-supply
section, and an af-amplifier section. In FM receivers,
the CA3043 can be used to provide if amplification and
limiting, FM detection, and af preamplification. The
CA3043 provides exceptional versatility of circuit design
because the if-amplifier/limiter section, FM detector
section, and af-preamplifier/driver section can be used
independently of each other.

The four stage emitter-follower-coupled if amplifier
section provides 80-dB voltage gain at 10.7 MHz, and
features an output stage with exceptionally good limiting
characteristics because of its transistor constant-
current sink.

The FM detector section is distinguished by circuitry
which provides forward bias to the detector diodes, D2
and D3, and also provides a reference voltage for AFC.
The audio amplifier provides a low-impedance drive for
subsequent audio amplifiers.

The power supply section provides zener-regulated,
decoupled voltages for the IF amplifier, detector, and
audio amplifier sections.

92C5-15044

Fig.1 - Typical application of the CA3043 as a high-gain
limiter, amplifier-detector in an FM receiver.

Monolithic Silicon

HIGH-GAIN IF AMPLIFIER,
LIMITER, FM DETECTOR, AND
AF PREAMPLIFIER/DRIVER

For FM IF Amplifier Applications
in Communications Receivers and
High-Fidelity FM Receivers up to 20 MH:z

FEATURES

® high sensitivity - - input limiting voltage (knee)

50 uV typ. at 10.7 MHz
e excellent AM rejection - - 58 dB typ. at 10.7 MHz
e inherent high stability - - internally shielded
» internal Zener-diode regulated voltage Sl;lpply
e low harmonic radiation
o wide frequency capability - - <100 kHz to >20 MHz

e low harmonic distortion

DIMENSIONAL OUTLINE

80
(457) —=| 335(8.50Ye—
MAX | 305775
' i OlA
+—
— i [

5
(12,70 370(9.39
MIN ID Uﬂm 335 \8.51
R v DIA

Y,
019 ( 482 J
o6 \a07) O'A

k 245(6 22
- 58

5.47,

O\
EACIREATII
‘32},5'\2947?\

Dimensions in Inches and Millimeters

NOTE: Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as indicated.
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ABSOLUTE-MAXIMUM RATINGS at Tp = 25°C
DISSIPATION: TEMPERATURE RANGE:
At Ty =25°Cto Ty =85°C.......... 450 mW Operating . .. ............ -55°C to + 125°C
Above Ty = 85°C .. ... Derate linearly 5 mW/°C Storage .. ... ... -65°C to + 150°C
MAXIMUM VOLTAGE RATINGS
The following chart gives the range of voltages which can be applied to the terminals
listed horizontally with respect to the terminals listed vertically. For example, the MAXIMUM
voltage range between horizontal terminal 5 and vertical terminal 3 is 46 to 0 volts. CURRENT RATINGS
Warl v | 2| 3| 4] s | 6|7 e 9] w|n|n WAL | I | Tout
No. No. mA mA
1 ‘:: _g * * * * * * .g * Note(1) 1 . .
2 -g * * * * * * .g * * 2 - -
3 +g +8 +152, +8 +8 +g 0 Note(2) +g 3 0.1 %
4 t% * * * * g * * 4 - 20
5 * * * * _2 *g * 5 - -
6 * * *® -i% * * 6 - -
7 Note(l)| * 2 * * 7 N N
8 * g * * 8 . .
9 .g * * 9 - 20
Note(2)
10 0 3 0 [ on 0
n * ] 40 0.1
12 12 R R

Note 1: These terminals should be connected through a dc
resistance to any terminal which does not exceed
100 ohms.

Note 2: Pin 11 may be connected to any positive voltage
source through a suitable resistor provided its cur-
rent rating is not exceeded.
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* 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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ELECTRICAL CHARACTERISTICS at T, = 25°C

TEST CIR- LIMITS TYPICAL
SPECIAL TEST CUIT AND CHARACTERISTICS
CHARACTERISTICS SYMBOLS CONDITIONS PROCEDURE TYPE CA3043 UNITS CURVES
Fig. Min. [ Typ. rMax. Fig.

STATIC CHARACTERISTICS
Current Drain at 6V m Veg - 46V 3 10 16 2 mA i

into Pin No.11
Regulator Voltage Pin No.11 Vi1 3 6.9 7.4 8 Vv .
Total Device Dissipation PT Veg = +30V, 3 200 | 225 | 260 mW -
Quiescent Operating Current Rg =750 {2

escent Operating Ig 3 - | o065 | - mA -

into Pin No.6

DYNAMIC CHARACTERISTICS at VcC = +30V, Rg = 750 {1, f = 10.7 MHz

Voltage Gain Ay 4 72 80 - dB 5
Input Limiting Voltage (knee) vi(lim) vo(af) at -3dB point 6 - 50 - (ng\ls) 7
Limiting Current from Pin No.6 Ig(lim) 4 - Joaz| - ”;"MAS) -
= \4
Recovered AF Voltage vo(af) ;/,(moéur?;ig;ws:) 1 kHz 6 75 110 150 (RTIIS) -
Deviation = + 75 kHz
vi =10 mV
Amplitude-Modulation Rejection AMR f (modulating) = 1 kHz 8 - 58 - dB -
% modulation = 50%
Total Harmonic Distortion THD v = 1 mV (RMS) 6 - 0.3 - % -
Input Impedance Components:
Parallel Input Resistance RN - - 7 - k{1 -
Parallel Input Capacitance Cin - - 5 - pF -

On 5 O

92CM-14999

10K

Notes: Fig.2 - Schematic diagram.

S = Substrate
Terminal No.3 wire-connected to the case.
Terminal No.10 connected to the case through the substrate.

Terminals No.3 and 10 which are connected to the substrate
should be connected to the most negative point in the circuit.

Diodes D4 and Ds, act as capacitors and are used to balance
the detector substrate capacitances.
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UNIVERTER
BOONTON

o;YETJEwngENT DA‘SIO:T'ON
AM—FM Vi +HEWLET T-PACKARD
GENERATOR T TYPE 3308
. . - . BOONTON
Switch in Position A for: TYPE 202 8 ' Vo L_OR EQUIVALENT
Regulator-Voltage, Quiescent- QR EQUIVALENT ) ®
Operating-Current, and Device = .
Dissipation Test I°'°5 = =
Switch in Position B for Current I
into Pin No.11 92515104
92CS-I5105 PROCEDURE:

1. Recovered Audio Voltage vo(af) =

. . . . . Set i 10.7 )
Fig.3 - Regulator voltage, device dissipation, quiescent et input frequency to MHz

operating current, and current at 6 volts into Pin No. 11. v; = 1 mV(RMS), modulating frequency = 1 kHz
Deviation = +75 kHz

Record v, as measured on the Distortion Analyzer meter

40 d
2% scale.

ATTENUATOR
GENERAL RADIO
TYPE 874

This is the recovered Audio Voltage vy(af)
OR EQUIVALENT

2. 3 dB Limiting Sensitivity vj(lim) —

AM GENERATOR Reduce v; until vo(af) drops 3dB.

MEASUREMENT
CORP. X ) o
TYPE 658 RF_VTVM Record this value of vj as Vi(lim)
OR EQUIVALENT ?_ggnglyé s Towl 1 . o
OR EQUIVALENT . Tota armonic Distortion -

Reset v; to 1mV (RMS) and operate Distortion Analyzer per

RF VTVM = manufacturer’s instructions to measure THD.

BOONTON

* See Fig.9 for details on Discriminator Transformer.

Fig.6 - Input limiting voltage (knee), recovered AF
+30v a2cs-1508 voltage, and total harmonic distortion test circuit.

Vo

Voltage Gain = 20 logjg 100
vi

Cy, - Bypass Capacitor, 0.1 uF electrolytic in parallel with 0.01 uF

Iglim) =—2,  v; = 100 mV(RMS)
2K()

200[ vge =+ 30V
" o R(=750Q
Output circuit should be completely shielded from the input Tp=25°C
circuit at the socket. @ 160
=
. . . . z
Fig.4 - Voltage gain test circuit. 3
1o
z
100fvec=+30V =
R(=750 2 2
Tp=25°C ]
90 < 80
N 3
3 >
| 80 c
3 g 40 T
z
I 70 L
[l
&
< 0.1 I 10 100
Y 60 FREQUENCY (f)—MHz
g 92Cs-15038
50 Fig.7 - Input limiting voltage (knee) at -3dB point
<lL vs frequency.
0
T
ol 10 100

|
FREQUENCY (f)—MHz
92Cs-15035

Fig.5 - Voltage gain vs frequency.
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PROCEDURE:
A. Connect FM Generator to CA3043 input.
Set frequency to 10.7 MHz, v; = 10 mV, modulating frequen-

UNIVERTER cy = 1 kHz
BOONTON
TYPE 207 E Deviation = *75 kHz.
OR EQUIVALENT
AM—FM Tune Wave Analyzer to peak reading at 1 kHz and record
GENERATOR recovered Audio Voltage Vo(af)FM-
BOONTON
TYPE 202 B B. Disconnect FM Generator and Connect AM. Generator to
OR EQUIVALENT CA3043 input.
.
= Set frequency to 10.7 MHz, v; = 10 mV, modulating frequen-
AM GENERATOR cy = 1 kHz, percent modulation = 50%.
MEASUREMENT
oRE Tune Wave Analyzer to peak reading and record recovered
. .
OR EQUIVALENT = audio voltage vo(anAM Vo(afyFM
L Amplitude Modulation Rejection Ratio =20 log1g ——2___
92C5- 15103 Vo(af)AM

Fig.8 - Amplitude modulation rejection test circuit.

"y Ly Coil Form, Outside Diameter = 7/32"
62 PF:L L2 L e20r Can = 1/2" square X 1-1/8" long
Slugs - Radio Industries Type MP34/MP100 Material
L; & L3 = 20 Turns 5-44 litz wire universal wound
O O Lo = 10 Turns 5-44 litz wire wound bifilar with L
2 1

L.; & L3 coupling adjusted to 520 kHz peak to peak separation
on S curve when operated in circuit shown in Fig.6.

92CS-15101

Fig.9 - 10.7 MHz discriminator transformer for CA3043.
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NG

Solid State
Division

Linear Integrated Circuits

CA3013
CA3014

Wide-Band Amplifier-Discriminators

Monolithic Silicon

SCHEMATIC DIAGRAM FOR CA3013 AND CA3014
Os

GROUND
80—

0

RII? Rj2

6K 6K
Ds | %

D2

20~

Rig RESISTANCE VALUES
AAN ARE IN OHMS
35K

92CM-13779R

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

IF
VERTICAL | |HORIZONTAL DEFLECTION
TUNER |—» AMPLIFIER VIDEC SYNC DEFLECTION 8 HIGH-VOLTAGE
AMPLIFIER CIRCUITS PSS oL
DETECTOR
.
a5Mmc/s )

— A

PICTURE
TUBE

*DISCRIMINATOR
TRANSFORMER:
FOR _DETAILS

SEE SKETCH
BELOW

AF a
AMPLIFIER

SPEAKER

|
I
|
I
I
|
=
|
|
|
|
]
I
|

92CM-13826

Lie .
hikL

ol
M
1{\‘11“““\
RN

FEATURES & APPLICATIONS:
® exceptionally high gain:

power gain at 4.5 MHz — 75 dB typ

@ excellent limiting characteristics —
input limiting voltage (knee)
= 300 uV typ. at 4.5 MHz

o excellent AM rejection: > 50 dB
ot 4.5 MHz

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

o wide frequency capability — 100 kHz
to > 20 MHz
® comprehensive circuit functions:

if amplifier, AM and noise limiter,
FM detector, audio preamplifier
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File No. 129

ABSOLUTE-MAXIMUM YOLTAGE LIMITS AT Tp = 25°C

CA3013, CA3014

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 LMITS 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  [Sameas? - 2, +2.5t0 +7.5 | +7.5 | Same as 4 | Same as 4 | Ground | AF Qutput | +7.5
3 -3 +3 -3to +3 | Same as 1 % +2.510 7.5 | +1.5 | Same as 4 | Same as 4 | Ground | AF Qutput | +7.5
4 +2.5 +.5 | -3to+3| Same as 1 ; - +7.5 | Same as 4 | Same as 4 | Ground | AF Qutput | +7.5
5 0 +10 [ -3to +3| Same as 1 g +2.5t0 +1.5| - | Sameas 4| Same as 4 | Ground | AF OQutput | +7.5
6 +2.5 +.5 | -3to+3 | Sameas 1 ; Same as 6 | +7.5 - Same as 4 | Ground | AF Qutput | +7.5
7 +2.5 +.5 | -3to+3| Same as 1 5 +2.5t0 +7.5 | 47.5 | Same as 4 - Ground | AF Qutput | +7.5
8 -3 +1.5 | -3to +3 | Same as 1 % +2.5t0 +7.5 | +1.5 | Same as 4 | Same as 4 | Ground | AF Qutput | +7.5
9 0 +.5 [-3to+3| Sameas1{ = | +2.5t0+7.5| +7.5 | Same as 4 | Same as 4 | Ground - +.5
10 0 +10 | -3to +3 | Same as 1 +2.51t0 +7.5 | +7.5 | Same as 4 | Same as 4 | Ground | AF Output | -
CASE INTERNALLY CONNECTED TO TERMINAL No.8 (GROUND TERMINAL)
CA3014
VOLTAGE CONDITIONS AT OTHER TERMINALS
TERMINAL | VOLTAGE LIMITS
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 Same as 2 - o +2.5to +10 | +10 | Same as 4 | Same as 4 | Ground | AF Output | +10
3 -3 +3 -3to +3 [ Same as 1 % +2.5t0 +10 | +10 [ Same as 4 | Same as 4 | Ground | AF Output | +10
4 +2.5 +10 | -3to+3| Sameasl Z - +10 | Same as 4 | Same as 4 | Ground | AF Qutput | +10
5 0 +13 | -3to+3 | Same as | é +2.5t0 +10 | - | Same as 4 | Same as 4 | Ground | AF Qutput | +10
6 +2.5 +10 | -3to +3 | Same as 1 _“_; Same as 6 | +10 - Same as 4 | Ground | AF Qutput | +10
7 +2.5 +10 | -3to +3 | Same as 1 § +2.5t0 +10 | +10 | Same as 4 - Ground | AF Output | +10
8 -3 +10 | -3to+3| Sameas1 =] +2.5t0 +10 | +10 | Same as 4 | Same as 4 | Ground | AF Qutput | +10
9 0 +10 | -3to+3| Sameas 1 8 +2.5to +10 | +10 | Same as 4 | Same as 4 | Ground - +10
10 0 +13 -3to +3 | Same as 1 +2.5t0 +10 | +10 | Same as 4 | Same as 4 | Ground | AF Output | -
CASE INTERNALLY CONNECTED TO TERMINAL No.8 (GROUND TERMINAL)
OPERATING-TEMPERATURE RANGE . . ... -55 to +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
MAXIMUM INPUT-SIGNAL VOLTAGE: applied to Terminal 1 under the following conditions:
Between Terminals land 2. ... .. .ooununn... +3V Terminal 2 is at the same dc potential as Terminal 1
Terminal 3: do not apply external voltage
MAXIMUM DEVICE DISSIPATION. ............. 300 mw Terminal 4 is at any dc potential between +2.5and +7.5volts
RECOMMENDED MINIMUM DC Terminal 5 is at a dc potential of +7.5 volts
SUPPLY VOLTAGE (VGG) e v v v v e eeeeee et 55V 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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TEST CONDITIONS LIMITS
ELECTRICAL TYPICAL
DC AMBIENT CHARAC-
CHARACTERISTICS SETUP | FREQUENCY| SUPPLY |TEMPERA-|  RCA RCA TERISTICS
(See Page 8 for SYMBOLS) & VOLTAGE| TURE CA3013 CA014  [UNITS
initi PROCEDURE CURVES
Definitions of Terms) f vee TA
Fig. Mc/s volts o¢c Min. | Typ.|Max. [Min.| Typ. |Max. Fig.
-55 - |80 - |73]80 [120] mw
3 - 6 +25 60190 | 133] 73|90 | 110} mW 4
+125 - |70 ] -~ |60|70 |110] mW
Total -55 ~ |130] - [106]130 170 mW
Device Pr 3 - 1.5 +25 87 {120 187 [ 106|120 [ 150 | mW 4
Dissipation* +125 - [100] - 190100 [ 150 | mW
-55 - | = | - [165{210 {250 ] mW
3 - 10 +25 = | = | = [165{190 | 230 | mW 4
+125 - |~ | - |150(160 | 230 | mw
-55 - |55 | -155 ]~ | dB
5 1 6 +25 60|66 | - {60[66 |~ | dB 6
+125 - (61| -~ |5]61]~- | dB
-55 - {59 | = |55 |- dB
5 1 1.5 +25 65/70 ) - |65]70 | - daB 6
ltage Gain ** 4125 |- [65] - [55[65 [~ [ dB
Voltage Gain A 5 - T =TT =T @
5 1 10 +25 - |- ~]65|71 |- | dB 6
+125 ~ |- ~-151]66 |- dB
4.5 1.5 +25 6067 | - {6067 |- | dB
3 10.7 1.5 +25 55(60| - (5 (60|~ | dB 7
Input-Impedance
Components:
Parallel Input RIN 8 45 15 25 (=13 -]-]3]-]k 9
Resistance
Parallel Input CiN 8 4.5 15 25 =71 =|=-]7]-]°F 9
Capacitance
Output-Impedance
Components:
Parallel Output RouT 10 45 15 | a5 |- sl - |- |5 - k| 1
Resistance
Parallel Output c 10 45 75 5 |- |a2]-|-ja2]-]F 11
Capacitance outT * ’ P
Noise Figure 3 12 45 7.5 425 - |87 - |-[87[-] aB 13
Input Limiting )
Voltage (Knee) vi(lim) 14 4.5 1.5 +25 - 1300450 ~ 300 [400 | wnV 15
6 +25 = |155) = |- 185 [ - | mv
Recovered AF Voltage | v, (af) 14 4.5 1.5 +25 128188 | - 135|188 | = | mV 15
10 +25 -]=-1=-1-1j20(- | mv
Amplituae-Modulation
Rejection AMR 16 45 1.5 25 |- |50 (- |- [50|-|d8B -
Discriminator Rodiso) | - 45 75 25 |- e |-|=-]60]|-] | -
Output Resistance
Total Harmonic
Distortion THD 14 4.5 7.5 +25 - |18f=-|- (18]~ % 7
* Total current drain may be determined by dividing P by V. ** Recommended minimum dc supply voltage (Vgg) is 5.5 V.

)
Nominal load current flowing into terminal 5 is 1.5 mA at 7.5 V.



File No. 129 CA3013, CA3014

TYPICAL CHARACTERISTICS AND TEST SETUPS

DISSIPATION TEST SETUP DISSIPATION vs. TEMPERATURE
*APPLIES ONLY FOR CA30I4
HH
g
L
J2
b
I_ Oc SupPp,
= 2 = Ly voLT,
F 5 S Vec)=io%
E 1 11
2 a
S 7.5 11711
w N 3
g 6
8
2

TOTAL DEVICE DISSIPATION (P1)=VccI 5

92Cs-13804 Lol o)
75 -50 -25 o 25 50 75 100 25 150
Fig.3 AMBIENT TEMPERATURE (T,) — °C
92Cs-13797
Fig.4

VOLTAGE-GAIN TEST SETUP

PROCEDURE:
ol uF 1) Set input frequency at desired value, v; =100 nV rms.
Qe RF VTVM.
0 (BOONTON 2) Record v,.
SIGNALI T ) OR LA SN 3) Calculate Voltage Gain A from A =20 logy v, /v;.
" 4) Repeat Steps 1, 2, and 3 for each frequency
3‘3‘35"83 Y _l_ and /or temperature desired.

Fig.5
= 92CS-13786
1-Mc/s VOLTAGE GAIN vs. TEMPERATURE VOLTAGE GAIN vs. FREQUENCY
T SUPPLY VOLTS (Veol = 75 AMBIENT TEMPERATURE (Ta)=25°C
FREQUENCY (1) = | Mc/e DC SUPPLY VOLTS (Vc)= 7.5
SOURCE RESISTANCE (Rg)=500
SOURCE E (Rg)= 50 @ LOAD RESISTANCE (RU)= 1K@
LOAD RESISTANCE (Ry) = | KQ 72
TTTTIT T
7sHH T
I . 70 —

[}
T = s \
2 I e8
< -
= 2
Z s
g & . z \
o 1 g &
g, . )
5 2 6a
g 5 \

55| o

55| > \

62
T 1 mmw
75 50 25 0 25 8 75 100 125
AMBIENT TEMPERATURE (Tp) — °C €0f L
: al | 10
920513794 FREQUENCY (f)— Mc/s
. 92CsS-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
+Vee H-HHoc suppLy vouTs (vee) = 7.5 HH
‘g“ L AMBIENT TEMPERATURE (T,) » 25°C HH+
w
<
g :
§ H
: A
< z
METER HI 'j Pras "
(BOONTON TYPE ©] w w
OR % %
EQUIVALENT) 10 5 i
§ L Cin 8
3
-
= RiN = 5
w w
] =)
F 3
@ 1 o
& 4 1 p &
0 10 15
FREQUENCY (f) — Mc/s
92CS-13795
Fig.9
OUTPUT-IMPEDANCE COMPONENTS TEST SETUP OUTPUT-IMPEDANCE COMPONENTS vs. FREQUENCY
TT1T
— %g} DC SUPPLY VOLTS (Vo) =75 QEL
X METER 6| AMBIENT TEMPERATURE (Tp) 25°C
(BOONTON TYPE as
250A
Lo
L equvaLen) g w
=3
H z
| 58 B
-4 053
3% Hope
].O‘I =8 < 5%
I/‘F gu; L OuT ET_
L 37_ 1 °3
24 40
92CS-13802 ‘3‘:00 ] — ;v
I~ N g
Fig.10 G g
a. 8| a
Rout
3] Tt 130 |
0 0 15
FREQUENCY (1) ~ Mc/s
92CS-13796
Fig.11
NOISE FIGURE TEST SETUP NOISE FIGURE vs. DC SUPPLY VOLTAGE
+Vee AMBIENT TEMPERATURE (T4)#25°C
FREQUENCY (1)=4.5Mc/s
SOURCE RESISTANCE (Rg)=200Q maEENE
]
(BOONTON & HH
z
YPE 9l M
OR EOUlvALEDNT) 1— H
2
;.s-nc/. u 9.5
NOISE SOURCE w
(KAY @ @
"THERMA~NODE" 2 90
OR EQUIVALENT) O.IuF O.luF
Ro=5002 II
_i__ == 92Cs-13787 85,
= =
| B
Ly = 82 uH, center-tapped 80) H
L2 = 2.36 uH " c SUPPLY VOLTS vge) ©
C1,C2 = Arco Type 423 padder, or equivalent « 92Cs-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

1KQ

DISTORTION
ANALYZER

PROCEDURE:
A - Recovered-AF Voltage Output:
——————— 1) Set input frequency =4.5 Mc/s, v; =100 mV rms, modulating
H
| frequency =1 kc/s, frequency dewatlon =125 kc/s
[o) [ 2) Record Vo as Recovered-AF Voltage Output.
— | B - Input Limiting Voitage (Knee):
1) Repeat Steps Al and A2, using v; =100 mV rms.
| i
sl 3 2) Decrease v; to the level at which v, is 3 dB below its value
GENERATOR| | o, F for vj =100 mv.
Rg =500 DISCRIMINATOR TRANSORMER R
e FOR wwomc mroﬁammou 3) Record vj as Input Limiting Voltage (Knee).
O.uF L O.1uF
:—_[-: =L 9205713800 Fig.14

INPUT LIMITING VOLTAGE (KNEE) AND RECOVERED AF VOLTAGE
at 1.75 Mc/s

T T e
SN TO 100mV
NS ENENEEEEENE
| Z TITIT
N DC SUPPLY VOLTS
o T vee=10% I
g o l'j } LU T 1
5 . T *aPPLIES ONLY FOR CA3014 111
-] 1
&7 T TS
&
3 H
g2 i
Il §" 76
3 HHH
W
Sq HHH-
4 T TEMPERATURE (Tp) = 25°C
®  [ITJSIGNAL FREQUENCY = 175 Mc/s
6|1} MODULATING FREQUENCY = | ke/s
ITTTTFREQUENCY DEVIATION = + 25 ke/s
A FHF0 d8 = RECOVERED AF VOLTAGE LEVEL FOR vi =100 mV|
0 X [ 15
INPUT SIGNAL LEVEL ( vj)—MILLIVOLTS (RMS)
92CS-13793
(a)
at 4.5 Mc/s at 10.7 Mc/s
T 1L TTTTT T 1T T Jmme=::s=s |
1117
HH !i!!.{HH!W! TO 100mv { SEamaamSsaas! To oo mv
+ T17]0C SUPPLY VOLTS | DC SUPPLY VOLTS T
HT T =V = 10* o e Vee =10* T
2 TIITT W FHHTH #APPLIES ONLY FOR CASOA
I t *APPLIES ONLY FOR CA3014 S -2 A
g : Se SEesiad
oS RN w7 T
x| 3 7.5 3 T
& ! i 5 & agass
<] ©g =76
g 5 23
[ § i w >-4
pul T i ol w
14
W% HHHH L < } !
= AMBIENT TEMPERATURE (Tp) = 25°C 5 - MBIENT TEMPERATURE (Tp) = 25°C
] SIGNAL FREQUENCY = 4.5 Mc/s I SIGNAL FREQUENCY = 10.7 Mc/s
o MODULATING FREQUENCY = | ke/s MODULATING FREQUENCY = | ke/s
FREQUENCY DEVIATION = % 25 kc/s FREQUENCY DEVIATION = + 25 ke/s
4 0 dB = RECOVERED AF VOLTAGE LEVEL FOR v; =100 mV O dB - RECOVERED AF VOLTAGE LEVEL FOR v; =100 mV|
K L | | B S s A h
o 05 [ 15 2 ) 0.5 [ 15 2
INPUT SIGNAL LEVEL (vi)— MILLIVOLTS (RMS) INPUT SIGNAL LEVEL (v; )— MILLIVOLTS (RMS)
92Cs-13792 92CS- 13791
b . <
(b) Fig.15 ()
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CA3013, CA3014 File No. 129
TYPICAL CHARACTERISTICS AND TEST SETUPS

AM-REJECTION TEST SETUP

AF
EQUVALENT
FRE)JNTER = PROCEDURE:
o < 1) With Switch S in position ‘‘a’’, set input frequency = 4.5 Mc/s,
SIGNAL .. vj =10 mV rms, modulating frequency =1 kc/s, frequency
sgwsn;ggn = deviation = +25 kc/s.
$ —17 @@OE@ ‘e rT T T T T n 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
2 as AM Rejection.

DISCRIMINATOR TRANSFORMER }
FOR WINDING INFORMATION
SEE FiG.18

925 -13801 Fig.16

TOTAL HARMONIC DISTORTION vs. DC SUPPLY VOLTAGE

AMBIENT TEMPERATURE (Ta)=25°C
SIGNAL FREQUENCY = 4.5 Mc/s

MODULATING FREQUENCY =IKc/s
FREQUENCY DEVIATION = £ 25 Kc/s

DISTORTION (THD)—%

1T b
L__180 T T

8 9
DC SUPPLY VOLTS (vge)

10
92CS-13790

Fig.17
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DISCRIMINATOR TRANSFORMER SCHEMATIC

__________ —/
| BIFILAR BIFILAR |
| M L3 l
Ol—‘ ——O
|- !
|C| == :CZI
| |
o——+ {
I |
| Lo

92Cs-13798

(a)

CA3013,CA3014

CONSTRUCTION DETAILS OF DISCRIMINATOR
TRANSFORMERS SHOWN IN FIGS. 2, 14 AND 16

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

Operati s
Froquency | Wire Size . I"ms | C
Mc/s (AWG #) L LY L3 pF | pF
175 40 44 | 20 | 44 total 820 | 820
(22 bifilar
wound)
4.5 36 18 7 | 22 total 560 | 330
(11 bifilar
wound)
10.7 36 18 | 18 | 18 total 100 | 100
(9 bifilar
wound)

* Registered Trade Mark, Phelps-Dodge Copper Products.

A wound bifilar.

NOTE: The mutual coupling between L1 and L3 is adjusted
for the desired degree of linearity.

Fig.18 ®)
DIMENSIONAL OUTLINE
FOR CA3013 & CA3014
INCHES MILLIMETERS
SymBoL MIN. MAX. NOTE MIN.J MAX.
a 0.230 TP 2 5.84 TP
Ar [} 0 0 0
;'?EA%E A2 0.165 | 0.185 4.19 4.70
SEATING 4B 0016 | 0019] 3 0.407 | 0482 |
PLANE +B1 ° [ [ [
GAUGE ¢B2 | 0.016 | 0021 3 0.407 | 0533
PLANE 4D 0.335 | 0.370 851 | 9.39
¢D1 0.305 0.335 7.75 8.50
INDEX F1 0.020 | 0.040 051 1.01
CE::‘EER i 0.028 0.034 0.712 0.863
k 0.029 0.045 4 0.74 1.14
L1 0.000 0.050 3 0.00 127
K L2 0.250 0.500 3 6.4 127
L3 0500 | 0562 3 127 | 1427
« 360 TP 360 TP
N 10 6 10
N1 1 5 1
92CS-15835 NOTES:

1. Refer to Rules for Dimensioning Axial Lead Product Qut-
lines.

2. Leads at gauge plane within 0.007° (0.178 mm) radius of
True Position (TP} at maximum material condition.

3. 6B applies between L1 and L2. ¢B2 applies between L2
and 0.500” (12.70 mm) from seating plane. Diamerer is
uncontrolled in L7 and beyond 0.500" (12.70 mm).

4. Measure from Max. ¢D.
5. N1 is the quantity of allowable missing leads.

6. N is the maximum quantity of lead positions.
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IRG71

Solid State
Division

Linear Integrated Circuits

CA3076

Features:

1528

typ. at 10.7 MHz

8-Lead TO-5

RCA CA3076, monolithic integrated circuit, is a high-
gain wide-band amplifier-limiter for use in the IF sec-
tions of Communications and High-Fidelity FM Receivers.
The CA3076, shown in the schematic diagram (Fig. 2),
consists of a four stage IF amplifier-limiter section
with a voltage regulator section. A typical application
of the CA3076 in FM receiver circuits is shown in the
block diagram (Fig. 1).

High-Gain Wide-Band
IF Amplifier-Limiter

For FM IF Amplifier Applications
in Communications Receivers

e exceptionally good sensitivity: input limiting voltage (knee) =50 .V

e high gain: 80dB with 2-kilohm load
e internal voltage supply regulator
e wide frequency capability: > 20MHz

The four-stage emitter-follower-coupled IF amplifier
section provides an 80-dB voltage gain with a 2-kilohm
load at a frequency of 10.7MHz. The output stage has
exceptionally good limiting characteristics because of
its transistor constant-current sink. The voltage re-
gulator section provides zener-regulated, decoupled volt-
ages for the IF amplifier.

The CA3076 utilizes an hermetically-sealed 8-lead TO-5
package.

o 10.7MH:z

FM
TUNER FILTER

f“‘"‘
-
IF AMPLIFIER-
10.7 MHz. LIMITER,
FILTER DETECTOR, AUDIO
PREAMPLIFIER
ouTPUT

*Ry, Rz SELECTED FOR PROPER FILTER MATCHING

“RECOMMENDED IC IF AKPLIFIER-LIMITER,
DETECTOR, PREAMPLIFIER IS THE RCA CA3075

92554969

Fig. 1-Block diagram of typical FM receiver utilizing the CA3076.
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MAXIMUM RATINGS, Absolute Maximum-Values at Ty = 25°C

DC Supply Voltage [between Terminals 7 (V") and 3(V')] 15 \%
DC Curent (into Terminal 7) e v v v v e v v en v nanennn 35 mA
Device Dissipation:
UptoTp =50°C & vvinnnnnnnnrnncnnennnn 500 mW
Above Ty =50°C.......... Ceeeereaeaaas derate linearly 5 mW/°C
Ambient Temperature Range:
Operating . .. .. e et ettt e - 55 to + 125 °c
SEOFAEE + v v v s s e s o s o snonsanennnneneones -~ 65 to + 150 °c

Lead Temperature (During Soldering):

At distance 1/32 in (3.17 mm) from seating plane
for 108 MAK. v o v v v vt v v nennsnnceosnnnns +260 °c

ELECTRICAL CHARACTERISTICS ot Ty = 25°C

TEST LIMITS TES(':I’
CHARACTERISTIC SYMBOL UNITS | CIRCUIT
CONDITIONS MIN. I?YP.TMAX. FIG. NO.
Static Characteristics — V¥ = 8.5V
DC Current (into Term. 7) l7 - 0] 15| 24 mA 3
Quiescent Operating Current _ _ _
(into Term, 4) l 0.65 A 3
Dynamic Characteristics - V¥ = 8.5V, fo = 10.7MHz
Input Limiting Voltage (knee, ; _ _ _
3B point) Vy (fim.) 50 { 200 uV
Output Voltage Vo Vi=20uV 4t 12 - mV 5
Output Noise Voltage Vy Vi=0 - 1 - mV 5
Forward Transfer Admittance:
Magnitude [ Ya1] V| - - 6| - mho A
Phase o1 0uV - 80 [ - | degrees
Reverse Transfer Admittance: -
Magnitude [Y1g| - 01| - | wmho _
Phase 617 - - [-90| = | degrees
Input-Impedance Components:
Parallel Resistance Ry B - 1.5 - kQ B
Parallel Capacitance Gy - 41 - pF
Output-Impedance Components:
Parallel Resistance Ro B 5| - - kQ _
Parallel Capacitance Cp - 7| - pF
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R20

1K
Qs Qe R2
500
Q8 Notes:
D, Terminal No. 5 wire-connected to the case.
Dg Terminals No. 3 and 6 which are connected to the substrate
5v should be connected to the most negative point in the circuit.
Q7 The resistonce values included on the schematic diagrom

have been supplied as a convenience to assist Equipment
Manufacturer’s in optimizing the selection of “‘outboard’”

Ro2 components of equipment designs. The values shown may
500 vary os much as *30%.

RCA reserves the right to moke any changes in the Resist-
08 ance Values provided such chonges do not odversely affect

the published performance characteristics of the device.

9

1L CASE
=" SUBSTRATE

AN i@
R24 5K

10K 9255-4568

©© o

Fig. 2-Schematic diagram of CA3076.

RF GENERATOR
(10.7 WHz)
HEWLETT.
PACKARD
408C OR
EQUIVALENT
oy REFERENCE INPUT VECTOR
m v S Bsv VOLTMETER
- A | HEWLETT-
PACKARD
84054 OR
ATTENUATOR EQUIVALENT
(4048)
KAY 300
432C OR
EQUIVALENT
32554570
92554554
Fig. 3-Test circuit for DC current (Terminal 7) Fig. 4 - Forward transfer admittance (Y37)
and operating current (Terminal 4). test circuit
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ATTENUATOR

(6048 OR 0dB)

KAY 30-0
432C OR
EQUIVALENT

RF GENERATOR

(10.7 MHz)
HEWLETT-
PACKARD
608C OR
EQUIVALENT

TEST PROCEDURE
OUTPUT VOLTAGE
1. SET ATTENUATOR TO 0d8
2. SET RF GENERATOR TO 20V CW
3. READ Vg IN mV

OUTPUT NOISE VOLTAGE

1. SET ATTENUATOR TO 6048
2. READ Vg IN mV

TV':&SV

_JI_: 01 wF

CFP 10.7 MA
OR
EQUIVALENT

CERAMIC
FILTER

MURATA

ZE OVMF WURATA FILTER
q TYPICAL VALUES

Vo =
RiN = RoyT = 3300
RF VTVM INSERTION LOSS = 6 dB TYP.
BOONTON BANDWIDTH (AT -3dB) = 240 kHz
91D OR
EQUIVALENT

92554571

Fig. 5-10.7 MHz voltage gain and noise test circuit

DIMENSIONAL OUTLINE

8 LEAD PACKAGE JEDEC MO0-002-AL

INCHES MILLIMETERS
SYMBOL IO [ max. NOTE N T max
a 0.200 TP 2 5.88 TP
A, |0010 | 0050 026 | 127
A, 0165 [0385 420 | 469
0B [0016 [0019 | 3 0407 0482
By 0.125 0.160 3.18 4.06
o8, |0.016 |0021 | 3 0.407| 0533
o0 0335 | 0370 851 | 939
¢D, 0305 |033% 7.75 | 850
F, | 0020 | 0.040 051 | 101
) 0.028 | 0.034 0.712| 0863
k 0.029 0.045 4 0.74 1.14
L 0000 | 0.050 | 3 000 | 127
T, [0250 [0500 | 3 64 | 127
U; |0500 | 0562 | 3 127 | 1427
o 450 TP 459 TP
N 8 6 8
Ny 3 B 3

BA.
PLAN
SEATING o=

92CS-19431

NOTES

1.

Refer to JEDEC Publication No. 13 for Rules for Dimensioning
Axial Lead Product Outlines.

Leads at gauge plane within 0.007* (0.178 mm) radium of True
Position (TP) at maximum material condition.

9B applies between L1 and L2.082 applies between L2 and
0.500"" (12.70 mm) from seating plane. Diameter is uncontrolled
in L1 and beyond 0.500" (12.70 mm).

Measure from Max. $D.

N1 is the quantity of allowable missing leads.

N is the maximum quantity of lead positions.

CA3076
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(B Linear Integrated Circuits
Solid State CA3035

Division CA3035V1
Ultra-High-Gain
Wide-Band Amplifier Array
Monolithic Silicon
o Three Individual General-Purpose Amplifiers CA3035 CA3035V1
o ldeal for service in Remote-Control Amplifiers — — e.g., TV Receivers R
e Available in two electrically identical versions: CA3035 with straight Uﬁ‘”f’ ELKU

leads; CA3035V1 with formed leads
HIGHLIGHTS

U

® Three separate amplifiers —
goin and bandwidth for each amplifier can be adjusted
with suitable external circuitry

10-LEAD
TO-5

® Amplifiers operable independently or in cascade

® Exceptionally high cascade voltage gain ~
129 dB typ. at 40 kHz

® Low noise performance e Wide-band response

o All amplifiers single-ended —
only one power supply required

FORMED-LEAD
10-LEAD TO-5

o Wide operating temperature range — TYPICAL REMOTE CONTROL SYSTEM

-55°C to +125°C

+13v

® 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

REMOTE
CONTROL
TRANSMITTER

10uF TRANSFORMER

DRIVER

1 . 1
T Tl EE
[
CONTROL "1 controL | 1
RELAY Cy | | RELAY * ‘
SOLENOID SOLENOID
i | T0
ADDITIONAL
0 0 | CHANNELS
wF [ pF
{ Liy L
CONNECTED
TO CASE | i
| Ri3 !
Lo o0 | L L
L. . = =_11 = =
* TERMINALS 2 & eggiio ‘ GND.* J - J
INTERNALLY CONNI Y
TO SUBSTRATE L s CONTROL FUNCTIONS 92Cs-1a627
92CS-14626R1
Fig.1 Fig.2

74



File No. 274 CA3035, CA3035V1
ABSOLUTE-MAXIMUM RATINGS:
Operating Temperature Range . . . . . -55°C to +125°C
Storage Temperature Range. . . . . . . -65°C to +200°C
Device Dissipation . . .. ............... 300 mW
Input Voltage. . . . ................... 1Vpp
Supply Voltage. . . . .................... +15V
ELECTRICAL CHARACTERISTICS AT T, = 25°C
TEST
CIRCUITS LIMITS
. SPECIAL TEST AND
CHARACTERISTICS SYMBOLS CHARAC- | CA3035, CA3035VI | UNITS
CONDITIONS ’
TERISTICS
CURVES M]n.ITyp. | Max.
STATIC CHARACTERISTICS
Quiescent Operating v3 X - 2 - v
Voltage \%5} Vece = +t9V Fig.3 - 1.9 - \Y
V7 - 4,9 - \
Total Current Drain ld vee = +9v, Fig.3 3.5 5 7.5 mA
RLz = 5KQ
DYNAMIC CHARACTERISTICS
Voltage Gain:
Amplifier No. | Al f = 40 kHz 40 44 - dB
Amplifier No.2 Ap vee = +ov 40 46 - dB
Amplifier No.3 A3 38 42 - dB
Output Voltage Swing Vout
Vout RL| = 10KQ - 2 - Vp-p
Voout RL2 = 10KQ - 2.6 - Vp-p
Vzout RL3 = BKQ - 8 - Vp-p
Sinusoidal
Output,
Vee = 19V
Input Resistance:
Amplifier No. |l RyiN - 50K - Q
Amplifier No.2 R2in f = 40 kHz - 2K - Q
Amplifier No.3 Rzin - 670 - Q
Output Resistance Rjout - 270 - 0
Roout f = 40 kHz - 170 - Q
Rzout - | ook | - Q
Bandwidth at
-3dB point:
Amplifier No. | BW) Fig.b - 500 - kHz
Amplifier No.2 BW2 Vee = 9V Fig.6 - 2.5 - MHz
Amplifier No.3 BWz Fig.7 - 2.5 - MHz
Noise Figure
Amplifier No.| NF| f = 1 kHz, Fig.4 - 6 7 daB
Rg = | KQ
Vee = +13V
Sensitivity Relay (K) Fig.2 - 100 150 v
Current = 7.5 mA
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STATIC CHARACTERISTICS
TEST CIRCUIT

Vee = +9V

@O

92Cs-14625

Fig.3

NOISE FIGURE TEST CIRCUIT

QUAN TECH
LABORATORIES
MODEL No. 311

NOISE ANALYZER

(SEE NOTE)

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

COMMON—EMITTER CIRCUIT

(FOLLOWED BY EMITTER FOLLOWER)
NO FEEDBACK

AMBIENT TEMPERATURE (Tp)=25°C

COLLECTOR-SUPPLY VOLTS (Vcc):+9

Fig.7

50
2 []
|
140 3dB DOWN
g N
8 30| —
ar
o N
>
20—
N
10
o N
468 4 6802 103 4 6809 10°
FREQUENCY (f)—KHz
92CS-14635
Fig.5
TYPICAL 2nd-AMPLIFIER RESPONSE
COMMON—EMITTER CIRCUIT
(FOLLOWED BY EMITTER FOLLOWER)
NO FEEDBACK
AMBIENT TEMPERATURE (Tp)=25°C
COLLECTOR—SUPPLY VOLTS (Vcc)=+9
50 T
B ~
| I 3 dB DOWN
1 a9 ~
<
3
w 30
8
&
J
o
> 20 \\
10
o |
| 2 4 GSIO 2 4 5B|02 2 4 SBIO3 2 4 68|04 2 4 68|05
FREQUENCY (fl—KHz
92CS~-14636
Fig.6
TYPICAL 3rd-AMPLIFIER RESPONSE
T T
COMMON—EMITTER CIRCUIT X T
NO FEEDBACK |
AMBIENT TEMPERATURE (Tp)= 25°C | |
COLLECTOR SUPPLY VOLTS (Vgc)=+9 |
EXTERNAL LOAD RESISTANCE=5KQ 7
50 I T
g [ |
é %0 . | l L
g ’\3Iae DOWN | ’
& 30 | i |
g \ |
- A
o
S |
20
[ !
= N
| N
o | |
| a o 2 * 6822 468032 4684 68 05
FREQUENCY (f)—KHz
92CS-14637
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DIMENSIONAL OUTLINES

CA3035 CA3035V1

$0 —= .335-370

DIA.
te— @0 —= . *_23;-515,'
1O Ay A’z 180 |f ,
L [ [N MAX.

SEATING

.070-.100

1100 —t— R
PLANE & L2 s

cauce i

8
~>}«-016-.019
1A,
10 LEADS

.230 DIA.
PIN CIRCLE

92¢s-15835
INCHES MILLIMETERS
SYMBOL I [ mMaXx. NOTE N [ max.
a 0230 TP 2 5.84 TP \ g /L 480 DA
A ) 0 0 0 g .
A; 0.165 | 0.185 4.19 | 470 Y- S\ PIN CIRCLE
¢B 0.016 | 0.019 3 0407 | 0.482
1:3] 0 ° o [
B2 | 0016 0021 3 0407 | 0533
P 0.335 |_0.370 851 | 9.39 92C5-14638
oD1_| 0305 | 0335 7.75 | 850
Fq 0.020 | 0.040 051 | 1.01
i 0.028 | 0.034 0712 | 0.863
k 0.029 | 0.045 a 074 | 114
u 200000503 000 127 DIMENSIONS IN INCHES
L2 0250 | 0500| 3 64 | 127
L3 0500 | 0562| 3 127 14.27
« 360 TP 360 TP
N 10 6 10
N1 1 5 1
NOTES:
1. Refer to Rules for Dimensioning Axial Lead Product Out-
ines.

2. Leads at gauge plane within 0.007" (0.178 mm) radius of
True Position (TP) at maximum material condition.

3. 6B applies between L1 and L2. 6B applies between L
and 0.500” (12.70 mm) from seating plane. Diamerer is
uncontrolled in L1 and beyond 0.500" (12.70 mm).

4. Measure from Max. ¢D.
5. N1 is the quantity of allowable missing leads.
6. N is the maximum quantity of lead positions.
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m@m Linear Integrated Circuits

Solid State
Division

CA3044
CA3044V1

Special-Function Sub-System

The RCA CA3044 .and CA3044V1 represent a second
generation of integrated circuits designed primarily for
AFC (Automatic-Frequency-Control) applications.

The CA3044V1 is electrically identical to the CA3044 but
is supplied with formed leads for easier PC board design
and construction.

FEATURES

® Primarily intended for AFC (automatic frequency
control) Applications

® Internal Zener Diode Voltage Regulator

® Differential Input Amplifier/Limiter

® Full-Wave Diode Bridge Detector

® Differential Output Voltage Amplifier

® Available in Two Electrically Identical Versions,
CA3044 With Straight Leads;
CA3044V{ With Formed Leads

® Wide Operating Temperature Range; -55 to +125°C

RS

FROM

PICTURE
IF AMPLIFIER
&

||H

CORRECTION ~CONTI
VOLTAGES

e
L) AND L = PHASE DETECTOR

T NSFOR!
UE Wl Ve TRANSFORMER
—
TUNERS
92515209

Fig.1 - Block diagram of Typical Automatic Fine Tuning
(AFT) Application using CA3044 or CA3044V1 in
Color-TV Receiver.

Monolithic Silicon

CA3044 CA3044VI

RCA

10-LEAD FORMED
T0-5 10-LEAD
TO-5

WIDE-BAND AMPLIFIER/PHASE DETECTOR
WITH ZENER DIODE VOLTAGE REGULATOR

For AFC (Automatic
Frequency Control) Applications

DIODES DS AND D6 ACT AS CAPACITORS AND ARE USED TO
BAL.. «CE THE DETECTOR SUBSTRATE CAPACITANCES

92CS-15204

Fig.2 - Schematic diagram CA3044, CA3044V1
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CA3044, CA3044V1

ABSOLUTE-MAXIMUM RATINGS
DISSIPATION:

AtTA =259C . it 830 mW

Above TA =25°C...................Derate linearly 5.6 mW/°C
TEMPERATURE RANGE:

Operating . . ... e et e e e e e e -55°C to +125°C

Storage .« ... ... B -65°C to +150°C

MAXIMUM YOLTAGE RATINGS at Ty = 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 between vertical terminal 2 and horizontal terminal 6 is 120 to 0 volts.

CURRENT RATINGS

TERM- TERM- | | |
INAL | 9 10 1 2 3 4 5 6 7 8 iNaL | N ouT
No. No.
9 NO INTERNAL CONNECTION . 9 - -
+20 | +20 | +20 | +20 | +20 | +20 | +20 | a
10 0 Q0 | o 0 0 0 0 10 50 | %0
1 * tllzz * * jﬁs * BG 1 5 5
2 * * * Rl 20 2 20 20
3 * LI I I 3 5 5
s * * * +12 4 5 5
0
+12
5 * * . 5 5 5
+5 +5
6 e 5 6 5 5
+8
7 '8 7 5 5
REF.
SUB-
8 STRATE 8 50 50

4 Terminal No. 10 may be connected to any positive voltage
source through a suitable dropping resistor—provided the
dissipation rating is not exceeded.

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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ELECTRICAL CHARACTERISTICS at T = 25°C, Unless Otherwise Specified

LIMITS CHARAC-
TEST TEST TERISTIC
CA3044 and CA3044V1
CHARACTERISTICS sYMBOLS | CIRCUITS | o eiTions UNITS | cURVES
FlG. mn. [ TYe. [ max. FIG.
STATIC CHARACTERISTICS
Veg =30V
Device Dissipation Pt 3 Rg =15k 90 120 150 mwW
Tp = -55°C
Vg = 30V
Device Dissipation Pt 3 Rg = 1.5 kQ 110 140 170 mW
Tp = 25°C
Device Dissipation Pt 3 Rg = 1.5kQ 130 160 190 mW
Tp = +125°C
9-Volt Current Drain I7 3 Vig=9V 2.5 4 5.5 mA
Zener Regulating Voltage - v 3 105 112 1 v
DC Supply Voltage at Terminal 10 10 ’ ’ 3
Quiescent Operating Current into | 3 1 ) 4 mA
Terminal 2 2
Quiescent Operating Voltage at v ) Vee = 0V 5.0 65 8.0 v
Terminal 4 4 R < 15 kQ ' ' '
Quiescent Operating Voltage at v ) 5.0 65 8.0 v
Terminal 5 5 '
Output Offset Voltage between v . 15 0 15 v
Terminals 4 and 5 45 ' ’
DYNAMIC CHARACTERISTICS (AS RF AMPLIFIER)
Input Limiting Voltage (Knee) Vi 4 f=45.75 MHz . 75 - mv
Limiting
Input Admittance Y1l - - 0.5+j1.1 - mmho
Reverse Transfer Admittance Yi2 :/g 45;7350"'\/“2 3.8+j3.4 - | wmho
Forward Transfer Adnittance Y21 - R:E 15 kO HEEEI N
Output Admittance ¥ - - 0.077+j0.9 - mmho
OUTPUT vs FREQUENCY DEVIATION - AFC
VC =430V
Vip =200 mV RMS | % of % of
fo = MHz as Vio V1o
indicated
c tion-Control Volt . v 45.750 - 0.025 85 v 67
orrection-Control Voltage a )
Terminal 4 corr. 5 45.750 + 0.025 - - 33 v
@ 45.750 - 0.900 75 v
45.750 + 0.900 - - 43 v ’
45.750 - 1.500 - - 85 v
45.750 + 1.500 33 . B \
45.750 - 0.025 - - 33 v 67
45.750 + 0.025 85 - v '
\
Correction-Control Voltage at corr. 5 45.750 - 0.500 - - ol v
Terminal 5 ) 45.750 + 0.900 75 v .
45.750 - 1.500 33 - v
45.750 + 1.500 - - 85 v
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+30v

CA3044
CA3044V,

92CS-15234

Fig.3 - Test setup: Measurement of total device dissi-
pation, Zener regulating voltage, quiescent operating
current (terminal 2).

CA3044, CA3044V1

1.5kQ

+30vV

Ly: TRW PART No.23754
OR EQUIVALENT

92Cs-15237

Fig.4 - Input limiting sensitivity test circuit.

DYNAMIC CONTROL VOLTAGE CHARACTERISTICS

The CA3044 and CA3044VI are specifically in-
tended for use in the AFT system of color television
receivers. Each device is tested so that the control
voltages generated by the circuit meet the critical re-
quirements of the system. Figure 5 is the schematic
diagram of the test circuit.

Figure 6 and 7 show the control voltages gener-
ated at terminals 4 and 5 of the Integrated Circuit as a
function of the frequency deviation from the nominal
center frequency. Figure 6 shows the region within
25 KHz of the center frequency while Figure 7 covers
the entire bandwidth of the system. The horizontal
reference lines on the figures are generated by a volt-
age divider connected between the power supply volt-

REF. A

15 k0
+30V
REF C
REF. D
j—o.oov
MF
REF. B =
001 uF
500
SIGNAL
GENERATOR

Ly IS ALIGNED FOR SYMMETRICAL BANDWIDTH ON
EITHER SIDE OF 45.750 MHz

Ly IS ALIGNED FOR ZERO DIFFERENTIAL QUTPUT
BETWEEN TERMINALS 4 AND § AT f; = 45.750 MHz

L): TRW PART No.23754
OR EQUIVALENT.

Ly: TRW PART No.23755
OR EQUIVALENT

92Cs-15235

Fig.5- Correction voltage test circuit for

CA3044 and CA3044VI.

age on Terminal 10 and ground. The dynamic control
voltages are compared with these references according
to the Output vs Frequency Deviation Table. For ex-
ample: when the frequency deviation is -25 KHz the
control voltage at Terminal 4 is greater than the refer-
ence A voltage; the control voltage at Terminal 5 is
less than the reference B voltage.

The shape of the correction voltage character-
istics is dependent to a large degree upon transformer
characteristics and the parts layout. In order to
closely duplicate the curves shown, the printed circuit
board shown in Figure 8 and the parts layout shown
in Figure 9 should be followed as closely as possible.

2888

: :
i i !
i
SEsme :
: :
: -
1T H T H- +
t CORRECTION "_rg
t NTROL VOLTAGE[T
TERMINAL 5 e
2 -
T 7.5t
o : : &
3 L H
S s B st
- : SIS
2
a is5ss
5 it
3 25 .
it R : :
ot issassasas: T

e T i :
-0030 -0020 -00I0 45750 000 0020 0030
INPUT FREQUENCY DEVIATION —MHz

92C5-15238

Fig.6 - Typical narrow-band dynamic control voltage
characteristics.
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82

easaissatseassssesssas T R PR DEFINITIONS OF TERMS
R e e
e R H R
12, ON  FoHHH CORRECTION
25§CON$ROE YAGEE..-». ONTROL VOLTAGE
F- TERMINAL 4 Sjosist TERMINAL 5 T Input Limiting Voltage (Knee) [vi(lim)]
HEH I
0 *jr A HE The input signal voltage which will cause the output signal to
T decrease 3 dB from its maximum level.
% Total Device Dissipation (P1)
5 The total power drain of the device with no signal applied and
5 no external load current.
a
'é Quiescent Operating Voltage
The dc voltage at the output terminal, with respect to ground,
with no signal applied.
: 1 I Quiescent Operating Current
H + T
o T i T ﬁ‘ ¥ The average (dc) value of the current in either output, terminal,
B e R - B 1 with no signal applied.

INPUT FREQUENCY DEVIATION — MHz
92¢5- 15239 Output Offset Voltage

The dc voltage between output terminals with no signal applied.

Control Voltage
Fig.7 - Typical wide-band dynamic control voltage

The dc voltage at either output terminal with respect to ground
characteristics.

with an RF signal of specified frequency applied.

a) Top view b) Bottom view

Fig.8 - Printed Circuit Board for Test Circuit - -
Full Size
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Fig.9 - Top view of wired test board.

DIMENSIONAL OUTLINES

CA3044

.180
(4.57) — 378
DIA.
*‘ ﬁﬂ ﬂﬁ s
(|270) 370 939
! []] 335 85!

335 (8.50
305 1

10 LEADS
019 (482
o6 (407) DA

36°

S
034 (863 §>
028 (712 RHEY)

92CS-12780R2

CA3044V1

.335-.370
(8:51-9.39)
DIA

3 75— 33?))
L %)
.180 (4 57) - :
i

-

120-.150

235-.265 g DR _(3.05-3.8)
(5.97-6. 73)
4 B 10LEADS
he--016-.019
(.407-.482)
DIA.

—.230 (5.84)DIA.
PIN CIRCLE

PIN CIRCLE

92CS-14638R!

Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.

CA3044, CA3044V1
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R/

Solid State
Division

Linear Integrated Circuits

CA3064

RCA CA3064 represents the third generation of inte-
grated circuits designed primarily for AFC (Automatic
Frequency Control) applications.

The CA3064 is functionally similar to the CA3044 and
CA3044V1 but embodies a higher gain input amplifier
which provides a 20dB improvement in sensitivity. The
increased sensitivity extends the application of a
proven AFT system to TV receivers with low level IF
amplifiers.

The CA3064 is supplied with formed leads for easier
PC board design and construction.

Because the CA3064 is functionally similar to the
CA3044, refer to Application Note ICAN 5831, ‘“‘Appli-
cation of the RCA CA3044 and CA3044V1 Integrated
Circuits in Automatic Fine-Tuning Systems,’’ for gen-
eral application information.

okn-3w
ANN——s

ZENER
VOLTAGE
REGULATOR

WIDE-BAND AMPLIFIER,
DIFFERENTIAL DETECTOR,
DC AMPLIFIER and
ZENER DIODE

i

FORMED

o
VOLTAGE REGULATOR
FEATURES
o High Gain Input Amplifier (18 mV input for rated
output)

Formed Leads for Easier PC Board Design
Wide Operating Temperature Range; -40°C to +85°C

+140V

| %
—_

SEE FIG.-4 (b} FOR COIL DATA

Fig. 1 - Block diagram of typical operating circuit utilizing the CA3064.
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File No. 396 CA3064
ABSOLUTE-MAXIMUM RATINGS
DISSIPATION:
AtTp=25°C............. e e ... 700 mW
Above TA =25%C, . . .....Derate linearly 5.6 mW/°C
TEMPERATURE RANGE:
Operating . .. ..ottt . -40°C to +85°C
SEOTAEE & v v e v vt et e e e -65°C to +150°C
MAXIMUM VOLTAGE RATINGS at Ty = 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 between vertical terminal 2 and horizontal terminal 6 is 20 to 0 volts.

CURRENT RATINGS

TERM- TERM- | | |
INAL | 9 0 | 1 2 | 3 4 5 6 7 8 iNaL | N OUT
No. No. m
9 NO INTERNAL CONNECTION 9 - -
+12 +10 +12 +12 +12 +10 +20 A
10 0 10 0 0 0 0 0 10 50 50
+10 +5 5
1 * J10 * * -5 * 06 1 1 0.1
2 * * * Yl 120 2 20 | 20
3 * * _*2 * 3‘2 3 1 0.1
+12
4 * * * 0 4 5 5
+12
5 * * o 5 5 5
5 +2
6 5 ; 6 5 5
+2
! -10 7 1 1
REF.SUBH
STRATE
8 & CASE 8 50 50

4 Terminal No. 10 may be connected to any positive voltage
source through a suitable dropping resistor —provided the
dissipation rating is not exceeded.

# This terminal should be connected to the most negative
potential of the complete circuit.

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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ELECTRICAL CHARACTERISTICS at T = 25°C, Unless Otherwise Specified
CHARACTERISTICS SYMBOLS | CIRCUITS | o oS CA3064 UNITS | cuRVES
FIG. mn. | Tve. [ wax. FIG.
STATIC CHARACTERISTICS
Ts
o 135 150
Vee = -25°C
30V
Device Dissipation Pt 3 +250¢ ] 130 140 150 mW
Rg=
1.5kQ
+85°C 145 150
Current Drain at 10.5 Volts IT 3 Vig =108V 4.0 6.5 9.5 mA
Zener Regulating Voltage - v 3 11
DC Supply Voltage at Terminal 10 10 109 8 128 v
Quiesgent Operating Current into Iy 3 1 2 4 mA
Terminal 2
Quiescent Operating Voltage at v Voo =30V
Terminal 4 4 Rg < 15 kQ 50 6.3 o
Quiesc_ent Operating Voltage at Vs 5.0 6.9 8.0 v
Terminal §
Output Offset Voltage between v )
Terminals 4 and 5 45 10 0 10 v
DYNAMIC CHARACTERISTICS (AS RF AMPLIFIER)
e vV, Voe =430V Correction Voltage Output
t Voltage Sensitivit, i 4 cC 2 Voliag p
Input Voltage Sensitivity sensitivity Vi = 18mV as shown in table below.
Input Admittance yi1 0.41+j1.0 mmho
Reverse Transfer Admittance ¥12 I/= 45_'7:0":/“2 0+j3.4 pmho
Forward Transfer Admittance Y71 R:E 15 k6 24.5 -j29 mmho
OQutput Admittance ) 0.04 +j0.9 mmho
OUTPUT vs FREQUENCY DEVIATION - AFC
Voo = +30V
Vip= 18mVRMS | % of % of
fo = MHz as Vio Vio
indicated
Conection-Control Voltage at v 45.750 - 0.030 8 v 56
orrection-Control Voltage a )
Torminal 4 ¢ corr. 4| 45750 + 0.030 s | v
“ 45.750 - 0.900 80 v
45.750 + 0.900 35 v 6
45.750 - 1.500 80 \
45.750 + 1.500 35 v
45.750 - 0.030 25 v 56
45.750 + 0.030 85 - v '
v
Correction-Control Voltage at corr. 4 45.750 - 0.900 3 v
Terminal 5 ) 45.750 + 0.900 80 v 6
45.750 - 1.500 35 v
45.750 + 1.500 80 \
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® ® ® @ ® ﬁ)
—®
0y Ri0 Ry
8K 8K
Q Rs  Dp
100
Re 07 Qg Q2 Q3
A A 2K
(7:)—1 2 4
] L M
Q3 J Qs b
Rg ¢ =C2
8.4 K 10 pF 10 pF
RS R R3O Ry Q0
5k< 900 5K 900% 03? 04 }\l
o 1
Ry -
500
Qe
ALL RESISTANCE VALUES
ARE IN OHMS Re
15 K

92CM-15807

Fig.2 - Schematic diagram for CA3064

The CA3064 is specifically intended for use in the
AFT system of color television receivers. This device
is tested so that the control voltages generated by the
circuit meet the critical requirements of the system.
Figure 4(a) is the schematic diagram of the test circuit.

Figures 5 and 6 show the control voltages generated at
terminals 4 and S of the Integrated Circuit as a func-
tion of the frequency deviation from the nominal center
frequency. Figure 5 shows the region within 30kHz of
the center frequency while Figure 6 covers the entire
bandwidth of the system. The horizontal reference
lines on the figures are generated by a voltage divider
connected between the power supply voltage on ter-

minal 10 and ground. The dynamic control voltages are
compared with these references according to the Out-
put vs Frequency Deviation Table. For example: when
the frequency deviation is —30 kHz the control voltage
at terminal 4 is greater than the reference A voltage;
the control voltage at terminal 5 is less than the refer-
ence B voltage.

The shape of the correction voltage characteristics is
dependent to a large degree upon transformer character-
istics and the parts layout. In order to closely duplic-
ate the curves shown, the printed circuit board shown
in Figure 7 and the parts layout shown in Figure 8
should be followed as closely as possible.

92CS-15809

Fig.3 - Test setup: Measurement of total device dissi-
pation, Zener regulating voltage, quiescent operating
current (terminal 2).
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CA3064
R 0001 Re
REF A 3K wF 10
1.5 k
+30V
REF C R7
REF. D 56 pF
j—oom i
Twr +

REF. B

)
Ul

CA3064

SIGNAL
GENERATOR

CONTROL VOLTAGE OUTPUT

ALL RESISTORS ARE |% TOLERANCE AND ARE IN OHMS
92CS-15813

Ly IS ALIGNED FOR SYMMETRICAL BANDWIDTH ON
EITHER SIDE OF 45.750 MHz

L7 TERTIARY WINDING WOUND ON L COIL FORM

L3 IS ALIGNED FOR ZERO DIFFERENTIAL QUTPUT
BETWEEN TERMINALS 4 AND 5 AT § = 45.750 MHz

* FOR COIL CONSTRUCTION DATA, SEE FIG.4(b).

REFERENCE VOLTAGE PERCENTAGES|

Rel. A 85% of V10

Ret B 75% of V19

Ref. C 80% of Vg

Ref. D 5% of V19 |
Coil RCA Distributor Part No
Ly Ly oo 2223

Lty . L. 122203

Fig.4(a) . Correction voltage test circuit for CA3064

COIL DATA FOR DISCRIMINATOR WINDINGS

L] — Discriminator Primary: 3-1/6 turns; #20 Enamel-
covered wire--close-wound, at bottom of coil form.
Inductance of Ll = 0.165 uH; Q, = 120 at fo = 45.75
MHz.

Start winding at Terminal #6; finish at Terminal #1.
See Notes below.

L2 — Tertiary Windings: 2-1/6 turns; #20 Enamel-
covered wire--close wound over bottom end of L;.
Start winding at Terminal #3; finish at Terminal #4.
See Notes below.

L3 - Discriminator Secondary: 3-1/2 turns; center-
tapped, space wound at bottom of coil form.

Inductance of L3 = 0.180 pH; Q, = 150 at f, = 45.75
MHz.

Start winding at Terminal #2; finish at Terminal #5,

connect center tap to Terminal #7. See Notes below.

Notes: 1. Coil Forms; Cylindrical; -0.30”’ Dia. max.
2. Tuning Core: 0.250” Dia. x 0.37’’ Lngth.
: Material: Carbinal J or equiv-
alent.
3. Coil Form Base: See drawing below.
4. End of coil nearest terminal board to be
designated the winding start end.

0.58"
5
4 6

7—‘—
3 , 30

60°
TYP.

92Cs-15814

Fig. 4(b) - Coil Form Base Terminal Diagram.

e T aasascseasaassaussanss: SEaassasaasssmssssssss
e fIssse s s et aene T R BEsassestasssasyssis:
st e sk
CORRECTION fissEoe
CONTROL VOLTAGE H  CORRECTION ‘ CORRECTION
CONTROL VOLTAGE s CONTROL VOLTAGE CONTROL VOLTAGE
TERMINAL 4 TERMINAL 4 TERMINAL 5
: 5t :
10 10 B HH T REF. C
> > * + { 080
7 | iwass e : . ol 10
[ H NG HEH]
v o7s 5 75 Poasss: NG
-3 o o
3 2 5
v . = : e ?
> 2 b T b 3 ssssas:
e s E SE 5 t REF. D|
5 3 035
] REF.B e : Vio
0.25 % : ]
2.5 Vio 25 N == EE
o d el i
s H e i %
0 Hi it o TR :
-0030 -0.020 -00I0 45750 +0.010 +0.020 +0.03 -2 -5 21 -05 45750 05 ] s
INPUT FREQUENCY DEVIATION— MHz 02cs-15012 INPUT FREQUENCY DEVIATION—MHz
92CS-15811
Fig.5 - Typical narrow-band dynamic control voltage Fig.6 - Typical wide-band dynamic control voltage

characteristics
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a) Top view b) Bottom view

Fig.7 - Printed Circuit Board for Test Circuit - -

Full Size

DIMENSIONAL OUTLINE

1335-370

__ LEAD S z

ouTPUT {851939)

1305 335

R INPUT —___ (775-850)
— o a1 [ 2

OUTPUT wEET| (178-2.5
max. U
S

235~ 265 (’3’%%"3'53)
(5.97-6.73)° S
._.___@ 10 LEADS
—{|=-016-.019
(.407-.482)
DIA.

V19 REFERENCE *
—.23PON(2.I24C) DIA.
| LE

T——.480(12.19) DIA.
PIN CIRCLE

Ve e

92CS-14638RI

Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.

Fig.8 - Top view of wired test board
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m@m Linear Integrated Circuits

Solid State
Division

CA3041

WIDE-BAND AMPLIFIER, FM DETECTOR
AF PREAMPLIFIER /DRIVER

Monolithic Silicon

For Sound Sections of TV Receivers Using
Tube-Type AF Output Amplifiers

RCA Integrated Circuit Type CA3041 provides, in a single monolithic silicon chip, a
major subsystem for the sound sections of TV receivers. As shown in the Schematic Diagram
(Fig.1) and the TV Receiver Block Diagrams (Fig.2) the CA3041 contains a multistage wide-
band if-amplifier/limiter section, an FM-detector stage, a Zener-diode-regulated power-supply
section, and an af-amplifier section specifically designed to drive directly a 6AQ5 beam
power tube or other audio output tube of similar characteristics.

In FM receivers, the CA3041 can be used to provide if amplification and limiting, FM
detection, and af preamplification.

The CA3041 provides exceptional versatility of circuit design because the if-amplifier/
limiter section, FM detector section, and af-preamplifier/driver section can be used in-
dependently of each other.

The CA3041 utilizes a 14-lead dual-in-line plastic package with leads specially formed
to facilitate automatic insertion of the device in suitably punched printed-circuit boards.
Templates showing recommended layout of printed-circuit boards for the CA3041 are pro-
vided in this bulletin (Figs.13, 14 and 15).

FEATURES
®high-sensitivity — input limiting voltage (knee) =  @®internal Zener-diode-regulated voltage supply
150 1V typ. at 4.5 MHz ® low harmonic radiation
¢ large audio drive voltage capability ® wide frequency capability — <100 kHz to > 20 MHz

®excellent AM rejection — 58 dB typ. at 4.5 MHz @ low harmonic distortion

®inherent high stability — internally shielded

FM AUDIO

POWER SUPPLY —‘————-1’— DETECTOR N ORNER
{
|
|

ia

O
Rig j
s 22 4

&
»
LWL

& w
92cM-14865
IF AMPLIFIER

Fig.1 - Schematic diagram.

20
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ABSOLUTE-MAXIMUM VOLTAGE AND CURRENT LIMITS AT T, =25°C
Indicated voltage or current limits for each terminal may be applied under the specified voltage
conditions for other terminals. All voltages are with respect to ground (Terminal 4).

VOLTAGE CONDITIONS AT OTHER TERMINALS
VOLTAGE OR
TERMINAL | cuRRENT LIMITS
1 23| a5 |6 7 |8 |9flw|nln|l|u
1 |3v 3V -
2 |3V +3V|3t0+3
3 3V +3V[-3to+3 e
] — -
= << <<
= = =
= = P~ — = —
GROUND (VOLTAGE |_ 5 El o |s|&8|5| 2|7
* | rererence TermnaL) |2+ e ol Bl El2]2]2] 22
El_| & |B| E|E|E|2|E| 2|28
- % w &
5 20 mA 33| ~ | 22| g |8 el o |ElEIE|2lel a8
2|52 |c| 2| F|E|lE|ElE|E|S
=SBl |g| Fl=|8|8lg|l2|8 %
6 |ov dQovide+3| Z| & | 2 |8l s |E| 3|55
= <C l‘.-u> - - << <C i ~ ~ ~ << ~ -
> | = x o | E > J Y| S|y >y @
2l 2|slg|slE=2|1 =212 121 213213
7 10 mA 33w [ =[] @ |2l S |l=l=|=z|=|=| 2
S|E|S| E|E|EE| = |E2|2|E| |22
slelElE|rlsel 3 |2|E|2| 2|2 <
> w wi ] 1=
8 10 mA a3 Sl slelg 22| 2|55 1El61FE] >
g == - s L= S < | < | < Z | 2
wl 28| [E|T2| 28|88l 2|e|~
9 10 mA 33 2| SISl 5 [E| €l 2|E[E|E|E|&|e
[ N I = el eldlalgl &2 e
=| 3|3 § a alw|(S|S]|5|2]|8|E
10 10 mA 3t0+3 S8l 28] 2] 218883588
=) S 2 a vt wlwlw|lalal 2
2 12| 2| 2|2|2|3|2|%]|8
o
1 [+25v +5V|3t0+3 = S| E|lg8|x|&|lx|&E|=
= = =
] ] ]
2 |+25V +5V[31t0+3 =
13 +2.5V +5V|[-3t0+3
14 50 mA 3t0+3

* Any other combination of DC Supply Voltage and Series Resistance which will not cause the Maximum
Device Dissipation Limit or any of the Maximum Voltage or Current Limits for the CA3041 to be exceeded
may be used.

OPERATING-TEMPERATURE RANGE . . . ... 0° to +85°C
STORAGE-TEMPERATURE RANGE. . .... .. -25°to0 +85°C
MAXIMUM INPUT-SIGNAL VOLTAGE:

Between Terminals 1 and 3....... e 3V
MAXIMUM DEVICE DISSIPATION:

At Ambient upto*+25°C ... ... ... 950 mW

Temperatures}above +25°C. . ...... derate at 10.8 mW/°C
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ELECTRICAL CHARACTERISTICS, at an Ambient Temperature, T4, of 25°C, and a DC Supply
Voltage, VCC' of +140 Volts applied to Terminal 14 through a resistance of 6.2 kQ, unless other-
wise indicated. Any other combination of DC Supply Voltage and Series Resistance which will
not cause the Maximum Dissipation Limit or any of the Maximum Voltage or Current Limits for
the CA3041 to be exceeded may be used.
TEST CONDITIONS LIMITS TYPICAL
SETUP CHARAC-
TERIS-
CHARACTERISTICS SYMBOLS|  AND SPECIAL CONDITIONS TYPE TIcs
(See Page 7 for Definitions of Terms) PROCEDURE CA3041
CURVES
Fig. Min. | Typ. [Max. | Units|  Fig.
0° 220] 245[ 270 | mW
Total Device Dissipation Pr 3 Ta= +25°C 225] 2500 275 | mW 4
+850C 230 255 | 280 | mW
Zener Regulating Voltage (DC Sup- _ v _
ply Voltage at Terminal 14) Via 105)11.2112.3
Quiescent Operating Current | 3 mA _
(into Terminal 11) 11 0251063 1
9-Volt Current Drain (Quiescent Op- Veoe = +9 V applied directly
erating Current into Terminal 14) 14 3 to Teminal 14 7{1] 16| mA
Input-Impedance Components:
Parallel Input Resistance Rj 5 -1l -1k -
Parallel Input Capacitance Cj 5 -1 5| -1pF -
Output-Impedance Components:
Parallel Output Resistance Ro - -1100| - | kO -
Parallel Output Capacitance Co - -1 4| -1pF -
_— Y
Input Limiting Voltage (Knee) Vidtim) 6 - | 150 | 200 (rms) 10
Amplitude-Modulation Rejection AMR 7 45| 58] - | dB 8
IF-Amplifier Voltage Gain A(IF) 9 . th;H -|67]-]d8 10
Recovered AF Voltage: Vfaf) ~ Mz
RL = 50 k), Af = £25 kHz mV
1. At FM-Detector Output - THD = 0.7% {typ.) - | %0 - (rms) -
2. At AF-Driver Output v
in Test Setup - THD < 5% 819~ (rms) =
Total Harmonic Distortion THD 6 Vo(af) = 8 V(mms) -|15] 5| % -
Discriminator Output Resistance Ro(dis) - 1 -110] - [kQ -
AF-Amplifier Input Resistance Ri(af) - - - 1100 - | kKO -
AF-Amplifier Output Resistance Ro(af) - 1 kHz -13]-]kQ -
AF-Driver Voltage Gain Azt 11 1 -4~ dB 12
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TUNER

[

IF
VERTICAL | [HORIZONTAL DEFLECTION
AMPLIFIER VIDEO SYNC DEFLECTION 8 HIGH-VOLTAGE
AMPLIFIER CIRCUITS TS e
DETECTOR
Bischim RIMINATOR TRANSFORMER™
i
+Ha0V PIC TR
oc
00!
: 8+
uF
4.5 MHz p :l_:
e T
6405
I »E 50 k@
= ; VOLUME
10 CONTROL

92CM-14876

* TRW Electronics, Des Plaines, lllinois. Part No. E023874, or equivalent.

Fig.2 - Block diagram of typical TV receiver using CA3041.

PROCEDURES:

1. Close Sj, open Sa.

1. Close S, open Sg.

2. Measure 1 %

rent into Terminal

9-Volt Current Drain:

1. Open Sy, close So.

92Cs-14881

into terminal No.11, and 9-volt current drain.

Total Device Dissipation:

2. Measure and record V14 and I7.

Quiescent Operating Current into Terminal 11:

2. Measure 114 and record as 9-Volt Current Drain.

Fig.3 - Test setup for total dissipation, quiescent operating current

CA3041

3. Determine Total Device Dissipation from Pp= Vi4lp.

1 and record as Quiescent Operating Cur-
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N

3
1
s
Y
11
11

g

3
b
)

TOTAL DEVICE DISSIPATION (P1)— MILLIWATTS

o 0 20 30 40 50 60 70 80 30
AMBIENT TEMPERATURE (Ta)—°C

92CS—-14880

Fig.4 - Typical dissipation characteristic
for CA3041.

4.5 MHz
DISCRIMINATOR
v TRANSFORMER *

oo | s
YPI H -~
UNIVERTER 1

OR EQUIVALENT

BOONTON
TYPE 202H
AM-FM
GENERATOR
OR EQUIVALENT
0.005
uF

+140V

001 uF BALLANTINE

+l140V

EQUIVALENT)

= 92Cs -14942

Fig.5 - Test setup for measurement of
input-impedance components.

PROCEDURES:
Recovered AF Voltage:
1. Set Input Signal Generator as follows:

Output frequency = 4.5 MHz
Modulating frequency = 1 kHz
Deviation = 1 25 kHz

Output level for Vip = 100 mV rms

2. Set volume control for maximum
af output.

3. Measure af output voltage and record
as Recovered AF Voltage.

Total Harmonic Distortion:

1. Adjust volume control for an af output
voltage of 300 mV rms.

2. Measure Total Harmonic Distortion of
the output signal in accordance with
the Operating Instructions for the Dis~
tortion Analyzer.

Input Limiting Voltage (Knee):

1. Decrease Vjp until the af output voltage
is 3 dB less than the value set in Step 1
of the procedure for measurement of
Total Harmonic Distortion
(300 mV -3 dB = 210 mV)

2. Measure resulting value of Vip and re-
cord as Input Limiting Voltage (Knee).

DISTORTION

F
i TYPE 3000
QUTPUT VOLTMETER

OR EQUIVALENT

Mo AMPL. {O

out 10

EQUIVALENT)

92CS-14875

* TRW Electronics, Des Plaines, lllinois. Part No. E023874, or equivalent.

Fig.6 - Test setup for measurement of input limiting voltage (Knee),
recovered AF voltage, and total harmonic distortion.
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4.5 MHz
DISCRIMINATOR
+140 V| TRANSFORMER® ]
AM SIGNAL
EWLETT-PACKARD PROCEDURES:
H 2
e e CO6A s‘;ﬁ,,m 1. Set FM Signal Generator as follows:

OR EQUIVALENT)

0014F F
A
b =

N Viy 00! uF

Ao S

J

BOONTON
TYPE 207H

UNIVERTER
OR EQUIVALENT

BOONTON
TYPE 202H
AM—FM
GENERATOR

OR EQUIVALENT +140vV

100047
I
=<0.15
»F Vo
WAVE ANALYZER
QUTPUT | (4EWLETT—PACKARD
T 0A

OR EQUIVALENT)

50 k2

92CS-14874

* TRW Electronics, Des Plaines, Illinois. Part No. E023874, or equivalent.

Output frequency = 4.5 MHz
Modulating frequency = 1000 Hz
Deviation = t 25 kHz

Output level for Vi = 100 mV rms

2. Set AM Signal Generator as follows:

3.

4.

5.

Output frequency = 4.5 MHz

Modulating frequency = 1000 Hz

Per cent modulation = 30

Output level for Vip = 10 mV mms
With S1 in Position A measure AF Out-
put Voltage and record as Vo(FM).

With S; in Position' B measure AF Out-
put Voltage and record as Vo(AM).
Determine AM Rejection from

AMR = VO(FM)/VO(AM)

Fig.7 - Test setup for measurement of AM rejection.

AMBIENT TEMPERATURE (Tp)=25°C
T

I

W
[
[}

60

s0 (¥

[y
Prjidel

a0

30

20

AM REJECTION—dB

o 20

40 60 80
INPUT SIGNAL LEVEL—mV

100 120

92Cs-14889

Fig.8 - Typical AM rejection characteristics

for CA3041.

PROCEDURE:

A - Voltage Gain:
1) Set input frequency at desired value, v = 100 £V rms.
2) Record v_.

o

92CS-14946

3) Calculate Voltage Gain A from A = 20 logy( vo /v

4) Repeat Steps 1, 2, and 3 for each frequency and/or
for temperature desired.

Fig.9 - Test setup for measurement of IF-amplifier

voltage gain.
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76] AMBIENT TEMPERATURE (Tp)=25°C

2

72| ' 1200 L,

£

2

o 68 VOLTAGE GAIN E 1000 =
° W w
O W

| 32 F3
s 5 00
~ ~ 8 w
z o \ 55 8
- [-¥ =
el \5 3
] 60 600 >
2
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> 56 400 =
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52 > \
_ﬁl o}
8 4 P

ol | 10 100

FREQUENCY (f)—MHz 92CS—14887

Fig.10 - Typical IF-amplifier voltage gain and
input-limiting voltage (knee) characteristics.

(BALLANTINE
TYPE 3000
OR_EQUIVALENT);

92Cs—-14879

Fig.11 - Test setup for measurement of
AF-amplifier voltage gain.

42‘ AMBIENT TEMPERATURE (Tp):25°C
40 S \
[-]
T ag
L
g
: \
a 3g
(]
<]
<
5 34
>
32
30
4 8 4 4 4 6
ol i 10 100 1600

FREQUENCY (f)—kHz

92CS-14886

Fig.12 - Typical AF -driver voltage-gain characteristic.

DEFINITIONS OF TERMS

Total Device Dissipation (PT)

The total power drain of the device with no signal applied and no
external toad current.

Voltage Gain (A)
The ratio of the signal voltage developed at the output of the device
to the signal voltage applied to the input, expressed in dB.

Input Impedance

The ratio of a change in input voltage to a change in input current,
measured at the input terminal of the device, with respect to ground.

Output Impedance

The ratio of a change in output voltage to a change in output current,
measured at the output terminal of the device, with respect to ground.

Input Limiting Voltage (Knee) [v;(lim)]

The input signal voltage which will cause the output signal to de-
crease 3 dB from its maximum level.

96

Recovered AF Voltage [vo(af)]

The rms value of the AF output voltage of the device produced by a
specified frequency deviation of an FM input signal.

Amplitude-Modulation Rejection (AMR)

The ratio of the recovered AF output voltage produced by a speci-
fied frequency deviation of an FM input signal to the recovered AF
output voltage produced by an amplitude-modulated input signal
having the same carrier frequency, expressed in dB.

Discriminator Output Resistance [RQ(disc)]

The ratio of a change in AF output voltage to a change in output
current, measured between the output terminal of the device and ground.

Total Harmonic Distortion (THD)

The ratio of the total rms voltage of all harmonics to the rms voltage
of the fundamental, expressed in per cent. These voltages are
measured at the af output terminal of the device, with respect to
ground.



File No. 318 CA3041

Fig.15 - Recommended parts layout
for TV-receiver sound strip
utilizing RCA-CA3041.

(Top View)

DIMENSIONAL OUTLINE

Fig.13 - Recommended layout of Fig.14 - Recommended layout of o
printed-circuit board for complete printed-circuit board for complete w0 (76 (;12 (};fn
TV-receiver sound strip utilizing TV-receiver sound strip utilizing ('.ozo (st)" ‘n‘ Bz H’ 98 |
RCA-CA3041 (Top View). RCA-CA3041 (Bottom View). INDEX nllollcl
(Actual Size) (Actual Size) #\1 ] (ﬁg
Y B B VR R
APPROX..062(LST) 1 2 3 4 5 6 7

Recommended Mounting-Hole Dimensions and Spacing

050 (\,27)
.020 .51- 090 (Z.ZB)
T0P VIEW b "_ el
200 (5.08
PACKAGE 55 (3.94) L
.065 (1.65
T_1 o 050 (1.27) TP
100 100 ('2‘240) 508
(2.54) (250  TYP. 014 .aso) P
—f——— MIN.
400

20 ¢
(5.08) TERMINAL

T & o
»{ﬁ o Rt

|
(358) (2.54) IN CIRC AR

254 ( UIT BOARD)

92CS-14873

-200
(5.08)

TYP.
-300 {7.62
TYP.
Dimensions in Inches and Millimeters.

Dimensions in parentheses are in millimeters and are derived from the basic inch dimensions as indicated.

92CS-14872R1
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m@m Linear Integrated Circuits

Solid State
Division

CA3042

WIDE-BAND AMPLIFIER, FM DETECTOR
AF PREAMPLIFIER /DRIVER

Monolithic Silicon

For Sound Sections of TV Receivers Using Transistor-
Type AF Output Amplifiers

RCA Integrated Circuit Type CA3042 provides, in a single monolithic silicon chip, a
major sub-system for the sound sections of TV receivers. As shown in the Schematic Dia-
gram (Fig.1) and the TV Receiver Block Diagrams (Figs.2A and 2B) the CA3042 contains a
multistage wide-band if-amplifier section, an FM-detector stage, a Zener-diode-regulated
power-supply section, and an af-amplifier section specifically designed to drive directly an
n-p-n audio output transistor or a high-gain audio output pentode tube. H-1596

In FM receivers, the CA3042 can be used to provide if amplification and limiting, FM
detection, and af preamplification.

The CA3042 provides exceptional versatility of circuit design because the if-amplifier/
limiter section, FM detector section, and af-preamplifier/driver section can be used inde-
pendently of each other.

The CA3042 utilizes a 14-lead dual-in-line plastic package with leads specially formed
to facilitate automatic insertion of the device in suitably punched printed-circuit boards.
Templates showing recommended layout of printed-circuit boards for the CA3042 are provided
in this bulletin (Figs.13 & 14).

FEATURES
®high sensitivity — input limiting voltage (knee) =  @®internal Zener-diode-regulated voltage supply
150 LV typ. at 4.5 MHz ® low harmonic radiation
¢6-mA audio drive capability ®wide frequency capability — <100 kHz to >20 MHz

®excellent AM rejection — 58 dB typ. at 4.5 MHz @ low harmonic distortion
®inherent high stability — internally shielded

POWER SUPPLY =]L* DETECTOR _"1 i°_ oRvER ]
O,
kl 5K§|9 H
Q4 Qs 22 ii
izl
Z3 ii

IF AMPLIFIER -

2
&
3 2

92CM-14866R1
‘ |
-

Fig.1 - Schematic diagram.
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ABSOLUTE-MAXIMUM VOLTAGE AND CURRENT LIMITS AT T, =25°C
Indicated voltage or current limits for each terminal may be applied under the specified voltage
conditions for other terminals. All voltages are with respect to ground (Terminal 4).

VOLTAGE CONDITIONS AT OTHER TERMINALS
VOLTAGE OR
TERMINAL | GURRENT LIMITS
1 2 3 4 5 6 7 8 9 1101112 |13} 14
1 3V +3V| -
2 3V +3V|[-3t0+3 o
ES
b=
3 3V +3V|-3t0+3 e
- =5 T -
< = < |Lo <
= = = E:_|— - g
GROUND (VOLTAGE = = Elo2| =85l 2|8
4 3t0+3 i ] HlilFol ol 2 o B o
REFERENCE TERMINAL) = (= : FHEHEIEREE : =| &
el | 2| | 2|25|2|Z|E|2|E|E
=l ~ [t = ElE|E lz| a
5 20 mA 3|~ | 22| e Sles| | E|ElS|E| B
=2 al £ o o|l>Fl -l EFlE]l el -] =
=815 |z8 S35 8B S8
= Slo |3 J1lz9l alelal 2|l S| &
. Ll EQ Lol x| x| x| & (x|
6 NO CONNECTION 3to+3| & = B2k 2 (ZER| S| S a3l e|d| <
MR N EN R R R R R R
2| 2|S|FSIE|S=2 al= 1 =1~ 31=] 3
< el 522|652 21212 2|22
7 10 mA St+d) W | | ZE|2|ES|Z3| 22|21 22| E
= SluleE|Z |52l | E|E| S|Z| =
- z|lx|l29|lg|aZ2|lw|l 2| | e | & 8]
=) w | 9= O o Swl i w w| a
8 10 mA 33| > | 5le|l=zglo 25|22 LS |5l 51E) =
o | [ |1¥2] = .éz ox| < |2 =B
o | 2la|ge HMESEIEAEIRA T
9 10 mA 33| Z | 8|S |y glg2| 2| 2|l 2|2 e
o | =lal<2 < Sl 22225
=1 Bl = Hl2S|l S| o8| K a
< | 2|3 b Al=g| S| 5|22 ) =
g8 = SlEulolaolal 2135
10 10 mA 3to+3 o 8 > oclEE|alela]| g g o
a Q albE|l w| w w o | w =
= o JluE 2| ZE|2| 2128
2 = S|SE|2|21312|2|°
1 f+2v +10V[-3t0+3 = g EISE|=|<|5|(B|k&
5= = Zl1=c [
> jo% > x =< >
w o S w
12 +25V +10V]-3to+3 = =
2
-
=2
13 oV +10 V(-3 10 +3 =
14 50 mA 3to+3

* Any other combination of DC Supply Voitage and Series Resistance which will not cause the Maximum
Device Dissipation Limit or any of the Maximum Voltage or Current Limits for the CA3042 to be exceeded
may be used.

OPERATING-TEMPERATURE RANGE . . . ... 0° to +85°C
STORAGE-TEMPERATURE RANGE. . . ..... -25° to +85°C
MAXIMUM INPUT-SIGNAL VOLTAGE:

Between Terminals 1and 3. ........... 3V
MAXIMUM DEVICE DISSIPATION:

At Ambient \(up to+25°C .. ... 950 mW

Temperaturesfabove +25°C. . ... ... derate at 10.8 mW/°C
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ELECTRICAL CHARACTERISTICS, at an Ambient Temperature, T4, of 25°C, and a DC Supply
Voltage, Vo, of +140 Volts applied to Terminal 14 through a resistance of 6.2 kQ, unless other-
wise indicated. Any other combination of DC Supply Voltage and Series Resistance which will
not cause the Maximum Dissipation Limit or any of the Maximum Voltage or Current Limits for
the CA3042 to be exceeded may be used.

TEST CONDITIONS LIMITS TYPICAL
CHARAC-
SETUP TYPE TERIS-
CHARACTERISTICS SYMBOLS|  AND SPECIAL CONDITIONS Tics
(See Page 7 for Definitions of Terms) PROCEDURE CA3042 CURVES
Fig. Min. | Typ. [Max.| Units|  Fig.
0°c 2001230 ] 260 | mW |
Total Device Dissipation Pr 3 Ta= _+25°C 210] 240 270 [ mW 4
+850C 220} 250 | 280 | mW
Zener Regulating Voltage (DC Sup- _ 123] v _
ply Voltage at Terminal 14) V4 105) 11.2412.
Quiescent Operating Current I 3 0251 0 1| mA _
(into Terminal 11) 11 .25 0.63
9-Volt Current Drain (Quiescent Op- Vee = +9 V applied directly _
erating Current into Terminal 14) I14 3 to Terminal 14 811218 mA
Input-Impedance Components:
Parallel Input Resistance Ri 5 - 11| -1]1kQ -
Parallel Input Capacitance Ci 5 -1 5 ~-{pF -
Output-Impedance Components:
Parallel Output Resistance Ry - -]100] - | kQ -
Parallel Output Capacitance Co - -1 4| -|pF -
N w
Input Limiting Voltage (Knee) Victim) 12 - | 150200 o 9
Amplitude-Modulation Rejection AMR 6 45| 58] -1 dB 7
IF-Amplifier Voltage Gain A(IF) 8 . 5f ';H -|67|-|d8 9
Recovered AF Voltage: V(af) = Wz
RL =50 kQ mV
1. At FM-Detector Output 12 THD = 0.7% (typ.)| ~ 50) - (ms) -
2. At AF-Driver Output RL=322Q mV
in Test Setup 12 THD < 5% 500 | 800 | - (rms) -
- - Af= —
3. At AF-Driver Output in R = 150 kQ v
TV-Receiver Sound System A or2B 5Kz THD = Ls% (yp)| T | 3| 7 [(me)| -
Total Harmonic Distortion: THD
1. In Test Setup 12 Vo(af)=500 mV (rms) - | 1.5 [ 5 % -
2. In TV Receiver Sound System 2A or 2B Voaf) = 13V(ms) | - | 1| -] % -
FM-Detector Output Resistance Ro(det) - T -110]-1kQ -
AF-Driver Input Resistance Ri(af) - - -1100| - | kQ -
AF-Driver Output Resistance Rf(af) - 1 kHz -|1250] -] Q -
AF-Driver Voltage Gain Agf 10 l Rg=50,C1=0 -13 (-~ dB 11
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IF
VERTICAL | |HORIZONTAL DEFLECTION
TUNER AMPLIFIER VIDEO SYNC DEFLFCTION & HIGH-VOLTAGE
a AMPLIFIER CIRCUITS CRCUTS
DETECTOR CIRCUITS
. | I
+140V
4.5 MHz "
DISCRIMINATOR TRANSFORMER' PICTURE
o —— TUuBE

]
|

00047
A . .
4.5 MHz ﬂ ’—-l-’I ’ Muting can be accomplished by
TRANSF = Grounding Terminal No.8
0.0015 ==0.5 uF l * TRW Electronics, Des Plaines, Illinois.
TuF ] . Part No. E023874, or equivalent.
0.0 uF © ‘ Ty = 2.5 W Transformer, Impedance, 3500 9}
e e 50 KQ to Spkr., Primary DC = 40 mA
. VOLUME I
CONTROL

100 k@ =

RC. ]

40424 a > +270 v

TYPE
IN3I195
470 /
a 4 0015
3“;n 4oV 92CM-14877
Fig.2(a) - Block diagram of typical TV receiver utilizing
= transistor RCA-40424,
IF
VERTICAL | |HORIZONTAL DEFLECTION
AMPLIFIER || VI0EO b1 cSINC ¢ |—{ DEFLECTION| | & HIGH-VOLTAGE
DETECTOR CIRCUITS CIRCUITS
L
+140V
4.5 MHz
DISCRIMINATOR TRANSFORMER™ P'%]gERE

Fig.2(b) - Block diagram of typical TV receiver utilizing

the CA3042 and a 12F X5, 6EHS5, or equivalent.

:
|

4.5 MHz
TRANSF
0.0015
uF ]

0.0l uF

100 kQ

TYPE 12FX5,6EHS,
OR EQUIVALENT

[} Muting can be accomplished by
Grounding Terminal No.8

* For XFMR Details see Fig.2(a)
92CM-14923
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62k I+
5W A e H
+180V s o 1T
+9 Ve&————0 3250 nE
8 I’ 3 - ang
-/' +In _?‘ =
+lvia { 5 T—
ol uF ® 9’—2“;
I = 2 —Lo,n,.r 3
= L DO I e
- : Q= g
"
2 CA3042 ®
® w
0.l uF 3
* :[01 o G Sa30
»F o
17T & 8
= - =1
L ol 2
= - (=]
se0a | #F F220
1 0O 10 20 30 40 50 60 70 80 90
= AMBIENT TEMPERATURE (Tp)—°C
100 92¢s-14888
Pr=VigLiq 16 ka alad Fig.4 - Typical dissipation characteristic.
= 92Cs~-14882
PROCEDURES:

Total Device Dissipation:

1. Set switch S in position A

2. Measure and record V14 and Ij4.
3. Determine Total Device Dissipation from P = Vig4li14

Quiescent Operating Current into Terminal 11

1. Turn switch S to position B
2. Measure 1] and record as Quiescent Operating Cur-

rent into

erminal 11.

9-Volt Current Drain:
1. Set switch S in position B
2, Measure Iy4 and record as 9-Volt Current Drain.

Fig.3 - Test setup for measurement of total device dissi-

pation, quiescent current into terminal No.11, and

AM SIGNAL
GENERATOR
(HEWLETT-PACKARD
TYPE 606A

OR EQUIVALENT)

=

BOONTON
TYPE 207H
UNIVERTE
OR EQUIVALENT

BOONTON
TYPE 202H
AM—-FM

GENERATOR
OR EQUIVALENT

102

8 Viy 00! uF

A sll_

9-volt current drain.

+i90 Vv

4.3 k)
5w

0014F £

4.5 MHz
DISCRIMINATOR
TRANSFORMER* _

1

"

+140V

R-X O
METER HI
(BOONTON TYPE
250A
OR
EQUIVALENT)

92CS-14890

Fig.5 - Test setup for measurement of input-impedance
components.

PROCEDURES:

1. Set FM Signal Generator as follows:
Output Frequency = 4.5 MHz
Modulating frequency = 1000 Hz
Deviation = #25 kHz
Output level for Vip = 100 mV rms

2. Set AM Signal Generator as follows:
Output frequency = 4.5 MHz
Modulating frequency = 1000 Hz
Per cent modulation = 30
Output level for Vi = 10 mV rms

3. With S} in Position A measure AF Output

Ilo,on,m
==ois
BF o aF
WAVE_ANALYZER
ouTPUT (HEWLETT—PACKARD
TYPE 310A
OR EQUIVALENT)

92Cs-14911

Voltage and record as Vo (FM)-
4, With Sy in Position B measure AF Output
Voltage and record as V,(AM)-

Vo(FM)
5. Determine AM Rejection from AMR = A

Vo(AM)

* TRW Electronics, Des Plaines, Illinois.

Part No. EO23874, or equivalent.

Fig.6 - Test setup for measurement of AM rejection.
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AMBIENT TEMPERATURE (Tp)+25°C
PER CENT,
60 AMPLITUDE MODULATION=30
° ET e
7 so tfE Srzass e
z e : 95
o 40 HHHH ¥
5 T :
w 30 H+ +
3 : : t
E 20 e rersrases
s o
< 0 B
T
B
o 20 40 60 80 100 120
INPUT SIGNAL LEVEL—mV
92CS-14889
Fig.7 - Typical AM rejection characteristics.
6.2 ka
oW +130v 76| AMBIENT TEMPERATURE (Ta)=25°C 1400
| uF T‘
I 72 'S 200 —
= E
RF VTVM =
(BOONTON VOLTAGE_GAIN 00
TYPE 91D g Ew @
OR EQUIVALENT) N & I
Vo ,l. < g
2 E4
2 64 I3 800 w
F -1— z N 3% @
= z g 2
o 2 a
w 60 600 :
B z
s 2 . 100 I
000I== rk lyFI TwF 7 z
w #
— + 92¢5-14878 // -
= = 52 L 200 &
PROCEDURE Voltage Gain: z
1. Set input frequency at desired value, vi = 100 uV rms. L__38] o]
ol i 10 100
2. Record v,.
3. Calculate Voltage Gain A from A = 20 log)g vo/vi. FREQUENCY (f)—MHz 92CS—14887
4. Repeat Steps 1,'2. and 3 for each frequency and/or for
temperature desired. Fig.9 - Typical IF amplifier voltage gain and input
Fig.8 - Test setup for measurement of IF amplifier limiting voltage (knee) characteristics.
voltage gain.
4-2;’“ AMBIENT TEMPERATURE (Tp)=25°C
+140V |
oC 10 |
i N Rs=50 2
= Cy=
o onl Rg=50 Q \ o
v C|=50 pF \
SIGNAL Ba
SOURCE <20 ~
Rq=509 z
' (BALLANTINE 3 \
TYPE 300D w15
OR EQUIVALENT) 2 Rs=10 KQ Rs=10 KQ
= L 5 \C1=50 pF, C=0
g0
A \
- 5
100 kQ
V=10 mV RMS 2408 !
A=20|oq‘°% I 10 102 10° 10* 0°
i = 92¢s-14912 FREQUENCY (f)— kHz
92Cs-14910
Fig.10 - Test setup for measurement of AF amplifier Fig.11 - Typical AF amplifier voltage gain
voltage gain. characteristics.
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4.5 MH2z
DISCRIMINATOR
v TRANSFORMER *

A
BOONTON 1
00047
TYPE 207H
UNIVERTER T
OR EQUIVALENT | =
BOONTON 015 KF
TYPE 202H
AM=FM
GENERATOR
OR EQUIVALENT 8
50 kQ
VOLUME
CONTROL
B
Yl
VOLTMETER T 2
OR EQUIVALENT (REWCETT -
PACKARD
TYPE 330
OR
EQUIVALENT)
* TRW Electronics, Des Plaines, ILL., Part No.EO 23874 (or equivalent). 92C5~14913

PROCEDURES:
Recovered AF Voltage:

1. Set Input Signal Generator as follows:
Output frequency = 4.5 MHz
Modulating frequency = 1 kHz
Deviation = %25 kHz
Output level for Vi = 100 mV rms

2. Set volume control for maximum af output

3. Measure af output voltage and record as Recovered
AF Voltage.

Total Harmonic Distortion:

1. Adjust volume control for an af output voltage of
500 mV rms.

2. Measure Total Harmonic Distortion of the output
signal in accordance with the Operating Instructions
for the Distortion Analyzer.

Input Limiting Voltage (Knee):

1. Decrease Vip until the af output voltage is 3 dB
less than the value set in Step 1 of the procedure for
measurement of Total Harmonic Distortion (500mV -
3 dB = 350 mV)

2. Measure resulting value of Vi and record as Input
Limiting Voltage (Knee).

Fig.12 - Test setup for measurement of input limiting voltage (knee),

recovered AF voltage, and total harmonic distortion.

DEFINITIONS OF TERMS

Totul Device Dissipation (PT)

The total power drain of the device with no signal applied and no
external load current.

Voltage Gain (A)

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

Input Impedance

The ratio of a change in input voltage to a change in input current,
measured at the input terminal of the device, with respect to ground.
Output Impedance

The ratio of a change in output voltage to a change in output current,
measured at the output terminal of the device, with respect to ground.

Input Limiting Voltage (Knee) [v;(lim)]

The input signal voltage which will cause the output signal to de-
crease 3 dB from its maximum level.

104

Recovered AF Voltage [vq(af)]

The rms value of the AF output voltage of the device produced by a
specified frequency deviation of an FM input signal.

Amplitude-Modulation Rejection (AMR)

The ratio of the recovered AF output voltage produced by a speci-
fied frequency deviation of an FM input signal to the recovered AF
output voltage produced by an amplitude-modulated input signal
having the same carrier frequency, expressed in dB.

Discriminator Output Resistance [Ro(disc)]

The ratio of a change in AF output voltage to a change in output
current, measured between the output terminal of the device and ground.

Total Harmonic Distortion (THD)

The ratio of the total rms voltage of all harmonics to the rms voltage
of the fundamental, expressed in per cent. These voltages are
measured at the af output terminal of the device, with respect to
ground.
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CA3042

Fig.14 - Recommended parts layout for TV-receiver
sound strip utilizing RCA-CA3042.
(Top View)

DIMENSIONAL OUTLINE

Fig.13 - Recommended layout of printed-circuit board

770'(19.55
for TY-receiver sound strip utilizing RCA-CA3042. (g;g (:;?)R u o (]'27‘5”(131.83 . |
(Actual Size, Bottom View) woex oo 0ol
POINT L 260 {e.eo
\ 240 (610
o B | e e
APPROX. 062(157) 1 2 3 4 5 6 7
050 1‘27)
a0 LS 09 (z.zs)
Recommended Mounting-Hole Dimensions and Spacing b r_ oes \1.66

.200 (5.08
1155 13.94

TOP VIEW 065 (1.65
Al 3% 05) e
e 5|
L 100 (2.54) ~ 4 1020 (508
(2 st) TYP 014 (.356 e

j;;éf%}@é
& &

20 - ¢
(5.08) TERMINAL
¥ Nal
- ea é}
141 0 ozso 76) DIA. X
(3.55 (2 541 (IN CIRCUIT BOARD) '
92¢5-14873 .300 {7.62)
TYP.

Dimensions in Inches and Millimeters.
) N 3 A o X 92CS-14872R1
Dimensions in parentheses are in millimeters and are derived from

the basic inch dimensions as indicated.
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IR

Solid State
Division

Linear Integrated Circuits

CA3065

The RCA CA3065* Television Sound System is a
monolithic integrated circuit which combines a multi-
stage IF amplifier limiter, an FM detector, an electronic
attenuator, a zener diode regulated power supply, and
an audio amplifier-driver that is designed to directly
drive an npn power transistor or high-transconductance
tube. Because the circuit is so inclusive, a minimum
number of external components is required. A block
diagram of the integrated circuit television sound sys-
tem is shown in Fig. 1.

The CA3065 with its advanced circuit design pro-
vides a high-performance multistage subsystem for the
sound system of a television receiver. A particular fea-
ture of the CA3065 is the electronic attenuator which
performs the conventional volume control function. Vol-
ume control is accomplished when the bias levels in the
attenuator are changed by means of a variable resistor
connected between Terminal 6 and ground (attenuation in
excess of 60 dB is attained). Because no audio signal is
present in this control, hum or noise pickup can be by-
passed. In most cases, only a single unshielded wire is
required between the IF board and the variable resistor
(volume control).

The CA3065 utilizes a 14-lead dual-in-line plastic
package with leads specially formed to facilitate auto-
matic insertion of the device into suitably punched printed-
circuit boards.

*Formerly TA5814

Ve (140 VOLTS)

| R e ELECTRONIC
l SUPPLY ATTENUATOR
SOUND l
TAKE-OFF I
TRANSFORMER
IF
[ > M
T ILIMITER. ¥ | DETECTOR

SUBSTRATE
005, T —
»F I 3 G

=

*L1=16 uH NOMINAL
Q(UNLOADED)* 50
ALL RESISTANCE VALUES ARE IN OHMS

[F AMPLIFIER-
LIMITER ,

FM DETECTOR,
ELECTRONIC ATTENUATOR.
AUDIO DRIVER

For Television Sound- System Applications

1595

FEATURES:
@ Electronic attenuator-replaces conventiona!
volume control

® Differential peak detector-requires one single
tuned coil

® Internal Zener diode regulated supply

@ Inherent high stability

® Excellent AM rejection-50dB typ. at 4,5MHz

@ Low harmonic distortion

® High sensitivity - 200 .V limiting (knee) at 4.5MHz
@ Audio drive capability -6 mA p-p

® Undistorted audio output voltage - 7 V p-p

Fig. 1-Block diagram of
CA3065 in a typical

circuit application.

DE-EMPHASIS

TO POWER
AMPLIFIER

25K TonE
CONTROL

92CM -15817R2
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Power Dissipation:

Above Ty = 25°C. . ...

Ambient Temperature Range:

Storage

CA3065
MAXIMUM RATINGS, Absolute Maximum Values, at Tp = 25°C
Input Signal Voltage (between Terminals 1 and 2) . . . +3 \Y
Power Supply Current (Terminal 5) . .. .......... 50 mA
UptoTp =25°C coveevnnennnnenn. 850 mW
teeeereeeeenenee.. Derate linearly 6.67 mW/°C
Operating v v v v v v eeeeeeneenenensnnenns -40to + 85 oC
ettt - 65 to + 150 oC
MAXIMUM YOLTAGE RATINGS at Ty = 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 9 with respect to terminal 3 is 0 to +4 volts.

CURRENT RATINGS

TERM- TERM-| | |
INAL | 4 s |6 | 7 8 9 1w |11 2] 134 1 2 3 WAL | IN ] TouT
mA mA
No. No.
SUBSTRATE:
4 SUBSTRATE CONNECTION — ALWAYS CONNECT TO TERMINAL 3 4 |CONNECT TO
TERMINAL 3
+13 | +13 | +13 +13 | +13 NOTE|
5 0 0 0 * * 0 0 * * * 1 5 50 1
+13
6 * * * « |8 . * * . . -5 6 1 1
-
1 8 w
7 AP BT N ) AP [ . 7 1|1
85
a4 Z
8 * * < o * * * * * * 8 0.5 6
Z 0o
"4
= "
9 * E * 3 o * * * 0 9 1 l
10 * * * * * *g 10 1 | 01
" INTERNAL CONNECTION 11 |INT. CONN.
DO NOT USE DO NOT USE
12 *‘: * * * * 12 o5 ] 6
13 * * * * 13 1 2
14 * * +3 14 1 |01
-5
+5 +5
1 1 ]0.1
! -5 | -5
+4 2 1 | o1
2 -5
3 3 0.1 | 50
Note 1: Terminal No. 5 may be connected to any positive

voltage through a suitable resistor provided that
the current and dissipation ratings of the CA3065

are not exceeded.

*Voltages are not normally applied between these terminals.
Voltages appearing between these terminals will be safe if
specified limits between all other terminals are not exceeded.
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ELECTRICAL CHARACTERISTICS at T4 = 25°C, Vo = +140V applied to Terminal 5 through
Rs = 3.9 kQ, and DC Volume Control (Ry) = 0 unless otherwise indicated.

TEST LIMITS
CHARACTERISTIC SYMBOL CIRCUIT SPECIAL TEST CONDITIONS UNITS
ig. No. Min. I Typ. ‘ Max.
Static Characteristics
Zener Regulating Voltage N
Terminal No. 5 Vs 10.3 1.2 12.2 v
Current into Terminal § Iy - Connect Terminal 5to +3V 10 16 24 mA
Total Device Dissipation Pr - 343 370 400 mW
Terminal Voltages: 1 Vi - 2 -
6 Vg - 4.8 -
7 vz - - 6.1 - v
9 Vq - 3.7 -
12 Vip 4 5.1 5.8
Dynamic Characteristics
IF AMPLIFIER fo = 4.5 MHz. fry = 400 Hz,
Input Limiting Voltage Vilim) 3 Deviation = +25 kHz, - 200 400 uV
(at -3 dB point)
: Amplitude Modulation = 30° -
AM Rejection AMR 3 1245 MHz ° 40 50 dB
Transconductance f=4.5MHz
Magnitude {Gml (1F) - IF Input Terminals: 2,1 - 500 - mmho
Phase Angle a(IF) - IF Output Terminals: 9,3 - 46 - degrees
Feedback Capacitance Crp - f = 1 MHz, Terminals 2 and 9 - <0.02 - pF
Input Impedance Copponents: R (IF) B Measgred between B y _ kQ
Parallel Input Resistance Terminal Nos. 1and 2
Parallel Input Capacitan ce GCi(IF) - f=4.5MHz - 4 - pF
OQutput Impedance Components: Measured between
Parallel Output Resistance Ro(IF) B Terminal No. 9 and gnd - 3.25 - k)
Parallel Qutput Capacitance Co(IF) - f=4.5MHz - 15 - pF
DETECTOR f=4.5MHz V; = 100 mV
Recovered AF Voltage Yolah ’ A= 25 kHz o3 oS - vms)
Total Harmonic Distortion THD 3 fm = 400 Hz - 0.9 2 %
OQutput Resistance:
Terminal 7 Ry - - 1.5 - kQ
Terminal 8 - - 300 - Q
ATTENUATOR See Fig. 7
Max. Attenuation - 3 Ry = 60 80 - a8
Max. "Play-through™ Voltage* - 3 Ry =@ - 0.075 1 mv
AUDIO AMPLIFIER
Voltage Gain A(af) 4 Vi =0.1V(ms), f =400 Hz 17.5 20 - dB
Total Harmonic Distortion THD 4 Vo =2 V(ims), f = 400 Hz - 15 - %
Undistorted Output Voltage - 4 THD = 5%, f =400 Hz 2 2.5 - V(rms)
Input Resistance Ri (af) - f =400 Hz - 70 - kQ
OQutput Resistance Ry (af) - f = 400 Hz - 270 - Q

*!‘Playthrough’’ voltage is the unwanted signal, measured at Terminal 8, when the volume control is set for minimum output.

.
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.CA3065

ANV
2

Dl

o—

% R18
R17
< 3K 2.75K

Qi3
air Q2 EM Qs

R2S SR R27
1

5K iux 15K

All resistance values are in ohms, all

capacitance values are in picofarads.
S20M 19819R1

Fig. 2- Schematic diagram of CA3065

The resistance values included on the schematic diagram have been
supplied as a convenience to assist Equipment Manufacturers in
optimizing the selection of '‘outboard’’ components of equipment
designs. The values shown may vary as much as +30%.

Vee
140 v
e)

AM  SIGNAL
GENERATOR
(HEWLETT~PACKARD

TYPE 606, )
!
OR EQUIVALENT BALLANTINE
0047 TYPE 300D
oF VOLTMETER

OR EQUIVALENT

BOONTON
TYPE 207H
UNIVERTER

OR EQUIVALENT

DISTORTION
ANALY ZER

(HEWLETT-
PACKARD

TYPE 330
OR
EQUIVALENT)

TERMINALS 11,12, 13,14 NO CONNECTION

BOONTON
TYPE 202H
AM-FM
GENERATOR
OR EQUIVALENT

ALL RESISTANCE VALUES ARE IN OHMS
L}=16 uH NOMINAL
O(UNLOADED) * 50
92CM-15815

Fig. 3-Input limiting voltage, AM rejection, re-
covered audio, total harmonic distortion, maxi-
mum attenuation, maximum ‘‘play-through’’

test circuit.

RCA reserves the right to make any changes in the Resistance
Values provided such changes do not adversely affect the published
performance characteristics of the device.

DISTORTION
ANALYZER

EQUIVALENT)

(BALLANTINE
TYPE 300D
AUDIO EQUI\?:LENT)
OSCILLATOR
HEWLETT-
PACKARD
TYPE 200CD
OR
EQUIVALENT

TERMINALS 7,8,11,13 NO CONNECTION
ALL RESISTANCE VALUES ARE IN OHMS

92C5-15816

Fig. 4 - Audio voltage gain (undistorted output)
test circuit.
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70
O +140v Q
60
2 \\
70 DIODE £ % N
DETECTOR & <
0SCILLOSCOPE z \
o 40
VIDEO SWEEP <]
GENERATOR Q
(KAY VIDEO 100 L]
MARKASWEEP g 30
MODEL 154 A OR >
EQUIVALENT) ]
92554434 5 20
H
&' 10
0
0.1 1 10
. . FREQUENCY (f) - MHz
(a) Test circuit (b) Response curve szssuss
Fig. 5 - Frequency response of IF-amplifier section of CA3065
39kQ e
11
0.047 |
KF I 2 I
: N
0.1uF ER \
/—I—) BALLANTINE o | N
TYPE 340 2 I \'
VOLTMETER : 1
SIGNAL GENERATOR OR EQUIVALENT 3
(HEWLETTPACKARD | Ein = ( |
TYPE 606A w -
OR EQUIVALENT) E \
3 s —
= T A}
Ein = 100 mV 9255436 0
0.01 0.1 1 10 100
FREQUENCY - MHz
(a) Test circuit (b) Response curve sy
Fig. 6 - Frequency response of af-amplifier section of CA3065
AMBIENT TEMPERATURE (T)=25°C
00 OPERATING CONSIDERATIONS
o
SS S S . .
2o The CA3065 may be used to drive a video output
§§ / transistor or a high-transconductance output tube.
gi 60 / As in all TV receivers, precaution should be
=32 / taken to prevent destruction of the CA3065 in the event
o% I . . . .
z3 4 of cascade arcs originating in the picture tube or in the
=3 output tube. In the case of arcing in the output tube a
@ . . . .
§“ 20 resistor of 150k in series with terminal No. 12 and the
h grid of the tube is usually sufficient protection.
o A To prevent damage from picture tube arcs, a careful
k2t S %ok 2% & 800k ? ¢ ®mec analysis of board layout and coupling modes (electro-
RESISTANCE (Ry) FROM TERMINAL 6 TO GND—OHMS Static or magnetic) may be necessary to Suggest ﬂltel"
92Cs-15818 . .
Fig. 7 - Gain reduction vs. resistance nate layouts or appropriate locations for the placement
(terminal 6 to gnd) of spark gaps to absorb the high energy discharge.
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CA3065

. . . . Ss-
(a) Printed circuit board — bottom view* 9z8s-a43s

Full Size

9255-4439

(b) Parts layout —~ top view*
Full Size

Fig. 8 - Recommended parts layout for TV receiver
sound strip using CA3065.

* A 200 mil square grid was used in the layout of passive components on the
printed circuit board. The Quad-in-line formed leads conform to a standard
grid spacing of 100 mil centers.

DIMENSIONAL OUTLINE

770 (19.55) ,
(030(76) (745 (13 ) —1
030 (. 14\312”1098!
020 181
INDEX
POINT | zeo( ol
) 240 {610
INDEX
NUMERAL f
APPROX. .062(157) 1 2 3 4 5 6 7
050 (x 27)
020 45 050 (2 28)
| 065 \1.66
I
200 5.03)
s (3.9
W—L,----—v - 065 (1 65) TYp.
050
LI o L
00 (2.54) b — 020 [.508)
rzsN:n TYp. - 1(3551TYP
(i
TYP
200
(5.08)
TYP.
2300 (7.62)
TYP.
92C5-14872R1

Recommended Mounting-Hole Dimensions and Spacings.

TOP VIEW

PACKAGE
LEADS

G+ 4
e & &

20 _ ¢
(5.08) TERMINAL
Ve No.i
141 | 100 .030 (.76) D
(358) ‘%sg’ (i OIRCUIT BOARD)
) 92CS$-14873

Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.
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IR

Solid State
Division

Linear Integrated Circuits

Monolithic Silicon

CA2111AE
CA2111AQ

14-Lead
dual-in-line
plastic
package

H-1517 Features:

range

FM IF Amplifier-Limiter and
Quadrature Detector

For FM IF and TV Sound |F Applications

= Direct replacement for ULN2111A and MC1357
Good sensitivity: Input limiting voltage (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

Quadrature detection permits simplified single-coil tuning
Extremely low AFC voltage drift over full operating-temperature

[]
' 250 uV typ. at 4.5 MHz and 5.5 MHz)
14-Lead L
quad-in-line -
plastic
H-1596 package = Low harmonic distortion
[]
]

® 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.

LI-14 uH

30F —{ci-120pF

viazy 0.003 uF

® @ © @&

)

QUADRATURE
DETECTOR

EMITTER @ »
FOLLOWER

92€S-20769

Fig. 1—Block diagram of CA2111A and
d outboard P s.

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 T4=25°C

DC Supply Voltage
[between terminals 5 (V*) and 3 (V—)] 16 v
Device Dissipation:
Upto To=60°C ........... 600 mw
Above Tp =60°C ........... derate linearly 6.7 mW/°C
Ambient Temperature Range:

Operating ................ —55 to +125 °c
Storage . ................ —65 to +150 °Cc
Lead Temperature (During Soldering):
At distance 1/16 + 1/32 in.
(1.59 + 0.79 mm)
from case for10s max. . ...... + 265 °c
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ELECTRICAL CHARACTERISTICS at Ty = 25°C

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

DC Voltage: vt=12v - 54 -

At Terminal 1 Vi = 8V - 3.7 —

At Terminals 4, 5, 6, 10 V4, 5,6,10 vt= gv - 1.356 - Vv

At Terminals 2, 12 V2, 12 - 3.5 —
DC Current (into Terminal 13)

Atvt= 8v - 14 - mA

AtVv*t=12v 113 - 16 -
Amplifier Input Resistance Rq — 7 — kQ
Amplifier Input Capacitance Cq — 11 - pF
Detector Input Resistance R12 - 70 - 39
Detector Input Capacitance Ci2 fo=10.7 MHz — 2.7 - pF
Amplifier Output Resistance R1o0 — 60 — Q
Detector Output Resistance R4 — 200 - Q
De-Emphasis Resistance R1a - 8.8 - kQ

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp = 25°C
FM Modulation Frequency = 400 Hz, Source Resistance = 502

TEST CONDITIONS TEST CIR-
CUIT OR
CHARACTERISTIC | symBoL fo=10.7 MHz Jo=45MHz | fo=65MHz | . o |CHARAC-
Af =+ 75 KHz Af =+ 25 KHz| Af = + 50 KHz TERISTIC
CURVES
vt=12v vt=8v vt=12v vt=12v FIG. NO.
LIMITS
TYP. MAX. | TYP. MAX. | TYP. MAX. | TYP. MAX.
AMPL-LIMITER
Input 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 — 0.3 — 0.72 - 1.2 - \Y 3,7,8,9
Output Voltage (1) (RMS)
Total Harmonic*
Distortion THD(1) 1 - 1 - 1.5 - 3 - % 3
*V; =10 mV (RMS) AV; <50 uV (rms) *100% FM, 30% AM
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)
RI2 RI9
3 8.8k R23
o, | 25
Q0 A ale RIS Q26
- %;:,%
Qn 7
I
Q2 e
R3 RS R9 o3 YO I Q0 a2l
IK K IK
R24
160K Q3 a6 »—/
et I Q9
QI Q2 @ 0S5
o) e
200
A4 0}
———
R22
® R2 |/ 5"?
5 NN Q22 Q23
4K Q27 {
214 ZRrio Rl
450 RI3
RI R6 R4 R7 RS Qs éz.fﬂ(
500 2K 500 2k 500 <
R4 Q24 l/025
RII 2.5K
50

O @ @ dD 92Cs-20770

Fig. 2—Circuit schematic—CA2111A

NOTE:
Input to the quadrature coil can be from
cl c2 either terminal 9 or terminal 10. Terminal

9 is normally used because it lessens the
possibility of overloads during tuning.
The use of terminal 10 increases the
I limiting sensitivity significantly and has
been used successfully in these tests.

UNIVERTER
BOONTON
207E OR
EQUIVALENT
SO uf AC VTVM DETECTOR TRANSFER
BALLANTINE COMPONENT VALUES CHARACTERISTICS
314
2K .. L A Ry Q cy c3 UPPER LOWER
EM SIGNAL ol ur X EQUIVALENT PEAK PEAK
GENERATOR Nl
BOONTON = MHz HH pF KQ - pF uf MHz MHz
202H OR
EQUIVALENT 45 14 120 20 30 3 0.003 458 442
0.1 uF 55 8 100 20 30 3 0.003 563 537
DISTORTION
ANALYZER 107 2 120 39 20 a7 0.01 109 105
= HEWLETT
PACKARD
3308 OR
EQUIVALENT
92€S-20771

Fig. 3—Test circuit.
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CA2111AE, CA2111AQ

60] SUPPLY VOLTAGE (V*)=12V 60| SUPPLY VOLTAGE (V*)=12V REF. SIGNAL]
AMBIENT TEMPERATURE (Tp)=25°C AMBIENT TEMPERATURE (Tp)=25°C | INPUT (TERM IO)’ —
100% FM, 30%AM 4 100%FM, 30% AM J
p - solfo =5.5MHz i~ 2 P
SO to=4.5 MHz AN >0V T o ~
3 VARS e FGeRn Y ® L LA T
| ~ ., T ¢ - - | \ /f'/ N
1 \- v RE F‘s\GNAL — / / r
4 \\ > : E 40— A "/r/
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<20 A 20
afdl
10 J l 10
56 BQI 2 4 SB| 2 4 SBIO 2 45 56 GQ' 2 4 6 8, 2 4 68.0 2 45
INPUT SIGNAL VOLTAGE (V;) — mV [rms]
92Cs-2076) ) —
INPUT VOLTAGE (V;)—mV [rms] 026520762
Fig. 4—AM rejection vs input voltage (4.5 MHz). Fig. 5—AM rejection vs input voltage (5.5 MHz).
50 [AMBIENT TEMPERATURE (Ta)=25°C Ts, | I I 2 1] SUPPLY VOLTAGE (V*)=i2V
100% FM, 30 % AM DRy, S | AMBIENT TEMPERATURE (Tp)=25°C
fo =10.7 MHz LT T fo=4.5 MHz
(X L At=$25kHz
40 — 2 o 08
® p—— 4,
® Nt BENS z
l g o7 REF. SIGNAL INPUT (TERM 9)—
3 [
30 § 06 //
z A [~ 5
o > 0! 4
= a
E LK £ /
g 20 3 o4
w
g S s /
= E 4
<0 2 o2
I
o
W0p
o 8 o
56 8 2 4 6 8| 2 4 6 8|99 2 45 4 801 4 | 6 89 a
S INPUT VOLTAGE (V;)—mV [rms]
INPUT VOLTAGE (Vi) —mV [rms) i [rms] 0205-20764

92€S-20763

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

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

" 13[SUPPLY VOLTAGE (V*)=12V [ I 71 AMBIENT TEMPERATURE (T4)=25°C
4 =25°
S | 2| AMBIENT TEMPERATURE (Tp)=25°C e imi i 0 ) 1 4t =107 Mz —
i fo =5.5 MHz ) Af=+75KHz A = —
o LI} Af=50kHz / o INPUT CARRIER =ImV_ | LA
Z g 2 ‘\_\/
8 5 S /o
2 2 &/ /|
3 ool > 100 &
2 0.9 / § _ S /
5 o8 ._? : /
2 RS 3
s Q= &t
3 o7 2% 3
o
g os 2 /
2 g /7
Q 0.5 g / /
o / & 10
w 49 w
o y e 8
8 03 6
2 456 8g 2 4 6 8 2 4 681y 2 oo1 2 468 2 468 2 4680 2 468oo
INPUT VOLTAGE (V;)—mV [rms] INPUT SIGNAL VOLTAGE (V;)—mV[rms]
92Cs-20765 92CS-20766

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

Fig. 9—Detected audio output volitage vs input voltage (10.7 MHz).
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AMBIENT TEMPERATURE (TA)=25°C \
e
SUPPLY VOLTAGE (V':8V MODULATION FREQUENCY =1 kHz
3.8 At =25kHz
5 80— -
=
1 g
1
,i_ HH g 60
z w
5 37 g —LN-,EW}’\ZV_,_ —
2 3 40 ) N T 8V 4
\
2 2 S
s 2 Z
%) z A
< 3 3 2 pd
z
L
NG
00! 2 4 6 8 2 4 6 8 2 4 6 8y
3.5 - 1
50 -25 [ 25 50 5 100 INPUT VOLTAGE (V;}—mV [rms]
AMBIENT TEMPERATURE (Ty)—°C 92Cs-20768
92Cs$-20767
Fig. 10—AFC voltage vs ambient temp. Fig. 11—Signal-to-noise ratio vs input voltage.
DIMENSIONAL OUTLINES
CA2111AE
Lo . ES MILLIMETERS
14-Lead Dual-in-Line Plastic Pack -001- INCH
ackage (JEDEC MOO-001-AB) SYMBOL [ NOTE e
A 0.155 | 0.200 394 | 508
o Ay 0.020 | 0.050 0.51 1.27
I e > + B 0.014 | 0.020 0.356 | 0.508
B1 0.050 | 0.065 1.27 1.65
BASE PLANE L} c 0.008 | 0.012 0.204 | 0304
\ T, 4 [} 0.745 | 0770 18.93 | 19.55
SEATING PLANE  \__L_ i E 0.300 | 0.325 762 | 825
eI ———— L Ey 0.240 | 0.260 6.10 | 6.60
e1 0.100 TP 2 254 TP
+i o |<- J L A oA 0.300 TP 2,3 762 TP
? L 5125 | 0.150 318 | 381
L2 0.000 | 0.030 0.000 | 0.76
a 00 150 4| oo 150
c INDEX AREA N 14 5 4
= ; N1 0 6 0
7= [ 0.040 | 0.075 1.02 1.90
s 0.065 | 0.090 166 | 2.28
9255-4296R|
NOTES:
i 1. Refer to Rules for Dit ing (JEDEC Publication No. 13)
== for Anial Lead Product Outines. ublication Mo
2. Leads within 0.005" (0.12 mm) radius of True Position (TP) at
qguage plane with maximum material condition and unit installed.
3. ep applies in zone L when unit installed.
4. a applies to spread leads prior to installation.
5. N is the maximum quantity of lead positions.
CA2111AQ 6. Ny is the quantity of allowable missing leads.
14-Lead Dual-in-Line Plastic Package with Leads in Quad-Formed Arrangement
TOP VIEW .
Recommended Mounting- 170 105
PACKAGE Hole Dimensions and Spacings. ( ) l‘i 748 (859)—
.030 R{ 14 1312 11 10 9 8
.020 l
I—CL— o o o INDEX
: .260 (6.60
(2.54) 240 (Gs.lo)
T ‘@' ONoEX —F
290 —_—_—— o — APPROX 062((57) 123 45 6 7
(5.08) TE%MI?IAL —¢
0.
v é é 200 930(iz7
p—asie— 020% 5 2.28
TYR | "‘8‘35 1,66,
.200(5.08
141 100 oao 76) DIA. 155\3.94,
(3.58) (25:) (INCIRCUIT BOARD) (- 985,(153) Tve
92c5-14873 W 0500427
" " . . - (2.54 020/ TYP.
Dimensions in parentheses are in millimeters and are (2 54) TYP 014 356
derived from the basic inch dimensions as indicated. 92CS-14872R1
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RG]

Solid State
Division

Linear Integrated Circuits

Monolithic Silicon

CA3068

FEATURES:

20-lead quad-in-line
plastic package

H-1704

RCA-CA3068* is a monolithic integrated circuit that in-
corporates an entire video TV-IF subsystem on a single chip.
Innovations in integrated circuit design, in addition to the
many active devices and closely matched components uti-
lized in the circuit, make the CA3068 ideally suited for use
in color and black-and-white TV receivers.

The primary functions performed by the IF subsystem are
video IF amplification, linear detection, video output ampli-
fication, AGC from a keyed supply, AGC delay for tuner,
sound carrier detection, sound carrier amplification, and a
buffered AFT output. The advanced circuit design of the
CA3068 also includes secondary functions for improved

Television Video IF System

High-gain wide-band IF amplifier: 75 dB typ. at 45 MHz
Gain reduction with excellent stability: 50 dB typ. at 45 MHz
Video detector with linear characteristics

Video amplifier: 12 dB gain

Impulse noise limiter

Keyed AGC with noise immunity circuits

Delayed AGC for tuner

Buffered AFT output

Separate sound IF intercarrier amplification

Sound carrier detector

4.5 MHz sound carrier amplifier

Isolated zener reference diode for regulated voltage supply

noise immunity and minimal airplane flutter. An isolated
zener reference diode, incorporated in the IC, provides a
convenient and economical means for controlling the regu-
lated voltage supply. The inherent wide bandwidth capability
(10-70 MHz) and high overall gain (87 dB) make the CA3068
suitable for other AM IF applications whose frequencies
range within this bandwidth.

The CA3068 utilizes a unique 20-lead quad-in-line plastic
package. This package also includes a wrap-around shield
that serves to minimize interlead capacitances.

*

Formerly Developmental No. TA5914

1T Pix-
IF-
TUNER-
AGC -
K

CA3068

KEYING
PULSE

92cM-17116

Fig. 1 Functional block diagram of the CA3068.
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MAXIMUM RATINGS, Absolute Maximum Values, at T4 = 25°C
DC Supply Voltage:

Between Terminals 15 and 5% ... ... ...ttt e e 1.3 \Y

Terminal 7 (Collector t0 ground) ... ... .u ittt it i i e e 20 \"

Terminal 9 (Collector to ggound) . .. .. ot 20 \
DC Current (into Terminal 18) ... .. .. . i e e e e 2 mA
Device Dissipation:

UP L0 TA = 807 oottt ittt e e e e e e e e 600 mw

ABOVE TA = 60°C .ottt ettt e et e e e e derate linearly 6.7 mW/°C
Ambient Temperature Range:

OPEIAtING - .o\ttt ettt et e e e e e e e e e e —40 to +85 °c

Storage — 65 to +150 °c
Lead Temperature (During soldering):

At distance not less than 1/32” (0.79 mm) from case for 10seconds max. .................. +265 °c

* This rating does not apply when using the internal zener reference in
conjunction with the pass transistor.

18
D 15 9 13
o ]
Z)
R
z3 Rq 15 Ra3
7 900 3 740 88K ol6
Ris
i?; a3
630
6 Q9 J/Qz e é‘mK Kz
@ Ri3 - Xz
20 27K Q25
Q3 Qg OI19
R
706, R2s
13.7K. R 25
26
Rs Re Pt 3
600 700 275K
% __Ee c3 J)—‘
10
J {F ' Q2|
R24 Ra7
Rir 7K 875K
Qa7 80 o™ Q3 ,.I:Ons
I Ca
Qn 10 R
Ria Dg 28
fip 150 P2y 1 ¥ \ Al 710
—— ol7
114K _l Qe
o4
[e)
14
Q29
NOTE : Q;9 THROUGH Q9 ARE Rae 2
EMITTER FOLLOWERS. 18K
ALL RESISTANCE VALUES
ARE IN OHMS
ALL CAPACITANCE VALUES
ARE IN pF
R37
3K

s2cL-17487

Fig. 2 - Simplified schematic diagram of the CA3068.
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ELECTRICAL CHARACTERISTICS at Tp = 25°C

TEST CONDITIONS LIMITS
CHARACTERISTIC  [SymBoOL CIRCUIT UNITS
Fig. No. | Min. | Typ. | Max.
Static (DC) Characteristics
Quiescent Circuit Current s - 3 15 - 45 mA
DC Voltages:
Terminal 2 (Sound) Vo - 5 - 6 - \
Terminal 3 (Keying Input) V3 - 3 6.4 - 10 \
Terminal 7 (1) (AGC) V7 - 3 16 - 21 \"
Terminal 7 (2) (AGC) \% - 4 - 1 - \%
Terminal 8 (AGC Delay) Vg - 4 - 4 - \%
Terminal 9 (Cascode Collector) Vg - 3 — 85 - \%
Terminal 16 (Bias) V16 - 3 1.1 — 2.3 \
Terminal 18 (Zener) Visg Vg=V17 =0V, 118 =1mA - 106 |11.9 [13.2 Vv
Terminal 19 (White Level) Vig - 5 6 - 10 \
Dynamic Characteristics
Video Sensitivity e| fo = 45.75 MHz, Mod. (AM) = 85% 40 100 200 uv
at 400 Hz; Adjust e) for 4 V. at 6
Term. 19
Sync. Tip Level Voltage V19 | fo =45.75 MHz, €|(CW) = 10 mV 6 0.4 0.8 1.6 \
Automatic Fine Tuning (AFT) Vig 6 - 15 - mV
Drive Level Voltage
Delay Bias Voltage: \%
Atel =10mV fo = 45.75 MHz, e)(CW) = 20 mV;
16 - -
Ate| =30 mV Adjust Rq for V7 =14 v 6 0.5 ~ 2 \
3.58 MHz Chroma Output Vig fo = 45.75 MHz, e|(step mod.) =
Voltage 10mv;
. 6 0.5 .8 -
f1=42.17 MHz, e|(step mod.) = 0 v
3.33mV
4.5-MHz Sound Output Voltage Vo fo = 45.75 MHz, e|(step mod.) =
10mV; 6 50 | 200 | — mv
f2 = 41.25 MHz, e|(step mod.) =
25mV
Parallel Input Impedance:
Resistance at Term. 6 Ri—¢ 7 4 — - k2
Capacitance at Term. 6 Ci—p — 2 — pF
- fo = 45.75 MHz
Resistance at Term. 12 Ri—12 7 — 45 — k)
Capacitance at Term. 12 Ci—12 Impedance and Admittance - 4 - pF
Resistance at Term. 13 Ri13 measured at bias cond_itions _ 5 _ kQ
c it CT 13 c as developed by circuit 7 £
apacitance at Term. 1-13 shown in Fig. 7 - 4 — P
Parallel Output Impedance:
Resistance at Term. 9 Ro-9 7 30 - - k2
Capacitance at Term. 9 Co-9 — 3 - pF
Cascode Transfer Characteristics:
Magnitude of Forward il 7 - 50 — mmho
Transadmittance
Reverse Transfer Capacitance Cr 7 — 0.001 - pF

CA3068
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v*=13v v*l.av
% %
CA3068
CA3068

27K

+30V
ALL RESISTANCE VALUES ARE IN OHMS

92Cs-17541

Fig. 3 — Test circuit for measurement of quiescent current
(115), keying terminal voltage (V3), bias voltage (V16), AGC
terminal voltage 1 (V7), and cascode collector voltage (Vg)

.00!

bbbbddbddd

ALL RESISTANCE VALUES ~
ARE IN OHMS

+30V

92¢s-17542

Fig. 4 - Test circuit for measurement of AGC terminal
voltage 2 (V7)and terminal 8 voltage (Vg).

TYPE

2N5183 +30Vv

Ol uF 6.8K

[l

EXEXX:

CA3068

é%é

5060006 6

ALL RESISTANCE VALUES
ARE IN OHMS

92Cs-17543

Fig. 5 — Test circuit for measurement of white level (V19) and terminal 2 voltage (V2)
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12 uH 12 4H

L a5k 45MHz AFT  VIDEO OUTPUT
OUTPUT DRIVE 3.58 MHz OUTPUT

R|=50 KQ POTENTIOMETER

L1 =2.2 s H:ADJUST No. OF TURNS FOR ALIGNMENT

L2=1.5 uH:ADJUST No. OF TURNS FOR ALIGNMENT

C = | pF: ADJUST FOR PROPER ALIGNMENT

ALL RESISTANCE VALUES ARE IN OHMS

UNLESS OTHERWISE INDICATED, ALL CAPACITANCE VALUES:

LESS THAN 1.0 ARE IN MICROFARADS
1.0 OR GREATER ARE IN PICOFARADS

H.P. 608C C
OR EQUIVALENT —O— TEST (9
RF GENERATOR e CIRCUIT
! 0 92CS-17537RI

(a) Test setup for measurement of video sensitivity, sync. tip level, delay bias, AFT drive voltage.

H.peosc | 18 18
EQUIVALENT, i viies TO TEST CIRCUIT ¢
4575MHz
or HauvacenT| 18 3 s
41.75 OR SksH -
42.i7° MRz a
SENERATOR e
L‘GO}AS_‘J

|- ADJUST LEVEL "a" TO GIVE
6dB ATTENUATION OF MIXER
ALL RESISTANCE VALUES ARE IN OHMS

2-ADJUST LEVEL"b" SO THAT

92CS-17538

(b) Test setup for measurement of sound and chroma outputs.

Fig. 6 — Typical dynamic test circuit diagrams.

CA3068
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FROM
TUNER 24 lp% L
33l 33l
oF T pF
- CA3068
] u
O 6 7 8 9 (0
AN
12 uH 24K
10K ==04 15K %5
N DELAY
39 [ I ADJUST
ALL RESISTANCE VALUES ARE IN OHMS oF L2
ALL CAPACITANCE VALUES ARE IN MICROFARADS K
UNLESS OTHERWISE SPECIFIED. 68K 2.2
==.001
100 K
92CL-17540
GAIN
ADJUST
Fig. 7a — Color TV-IF amplifier test circuit.
Alignment of the |F Amplifier
1. Apply a 2 to 4 mV signal from a sweep generator, Telonic
PIX CARRIER CHROMA SV 13 or equivalent to the input of the IF amplifier.
45.75 MHz 42.17 MHz

. Apply a negative DC supply voltage, to the Gain Adjust
¥ Terminal.

. Set the gain supply voltage to provide a peak-to-peak
output of 6 volts.

4. The overall response curve should conform to the
waveform shown in Fig. 7b.

47.25 MHz 41.25 MHz
ADJACENT CHANNEL CO-CHANNEL
RAP SOUND TRAP

SOUND T

92Cs-17549

Fig. 7b — Color TV-IF amplifier with associated waveform
and test circuit.
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A TYPICAL COLOR-TV VIDEO SYSTEM
_____ CA3068 e ———— —
r J H 'I r SOUND 1 CA3065
|
45 | |
UHF UHF VHE AFT || zener | | MH SOUND SQUND AUDIO
0SC X 0SC AMP SOUND | | ' U
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AND- RED
CHROMA| EPYN COLOR R-Y MATRIX
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CA3035 MHz DRIVER AMPL —
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Fig. 8 — Block diagram of a typical color TV receiver utilizing the CA3068.

Application Information

A block diagram of a typical color TV application of the
CA3068 is shown in Fig. 8. The input from the TV tuner is
applied to the IF cascode amplifier of the IC. The cascode
amplifier has a gain reduction of 50 dB typ. and a gain of 35
dB typ. The cascode output is coupled to succeeding stages
via the IC lead interconnections. Associated with the cascode
amplifier is an AGC delay network that provides gain control
for the RF amplifier. This arrangement enables the circuit
designer to introduce the desired bandpass-shaping circuitry
between the cascode input stages and the remaining IF
stages. These IF stages provide an additional gain of 40 dB
typ. The output, taken from the emitter of the second IF
stage, also provides a buffered AFT signal that is designed to
drive the RCA-CA3064 TV Automatic Fine-Tuning IC.

The IF detector circuit provides an extremely linear output
signal that is DC coupled to the first video amplifier. The
first video amplifier has a voltage gain of 12 dB typ. The
detector and video amplifier circuits provide a signal which

has in addition to its linear output an extremely sharp
limiting characteristic. The maximum video output level is
approximately 7 volts peak-to-peak. The sharp limiting action
of this circuit clips any signal (e.g. impulse noise) that
exceeds this 7-volt value.

The video amplifier also provides a signal which drives a
keyed AGC signal. The unique keyed AGC circuits utilize
active devices that virtually eliminate noise from interfering
with the action of the AGC. A separate sound section
provides amplification at intercarrier frequencies, sound
carrier detection, and sound carrier amplification. This sound
section is designed to drive the RCA-CA3065 TV Sound
System IC.

A color IF circuit with associated performance data is shown
in Fig. 7. For a more detailed description of the CA3068 and
related performance and |F printed circuit construction
information, refer to the RCA Application Note ICAN-6544.
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DIMENSIONAL OUTLINE
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B Linear Integrated Circuits

Solid State Monolithic Silicon

Division CA3066
CA3067

Television Chroma System

The RCA CA3066 and CA3067 are monolithic silicon
integrated circuits that constitute a complete chroma system
for color television receivers. The CA3066 provides
subcarrier regeneration and total chroma signal processing
prior to demodulation; the CA3067 performs the
demodulation and tint control functions. Each device utilizes
a 16-lead quad-in-line plastic package.

16-lead Quad-in-ine plastic package

CA3066 — CA3067

System Features

CA3066 CA3067
CHROMA SIGNAL PROCESSOR CHROMA DEMODULATOR
a Complete Color Sync Circuit ® Balanced Chroma Demodulators
® Blanked Chroma Amplifier ® Color Difference Matrix
® Chroma Band-Pass Amplifier ® DC Tint Control
® Low Output Impedance Chroma Driver ® Three Low Output impedance Drivers for Direct Coupling
® ACC Detector-Amplifier ® Reference Subcarrier Limiter
u Killer Detector-Amplifier m Zener Diode for Regulated Voltage Reference
® DC Chroma Gain Control ® |nternal RF Filtering
m Zener Diode for Regulated Voltage Reference
= Short-Circuit Protection on All Terminals

O) COLOR DIFF.
OUTPUTS
_ _— 2
HORIZONTAL

v+
KEY PULSE T
|—={OQUTPUT
DEMOD. TP

% __@h___%%j

CHROMA

M
"
v ‘ A
L OUTPUT
8P loutey z BiAS T
CHROMA [AMPL ly/ ‘ CIRCUITRY R
INPUT |
X
BURST L@
AMP ‘
= L DEMOD.
KILLER
ampL| 358 [ @ —
MHz i N
osc t—— —_—_—————— =
o ® O
-t — —é OSCILLATOR
: 5 ouTPUT szcu-17517
HROMA KILLER Acc
GAIN CONTROL A0 265

Fig. 1 - TV chroma system functional block diagram.
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CA3066, CA3067

CA3066 Chroma Signal Processor

e
CA3066

T

ALL RESISTANCE VALUES ARE IN OHMS

UNLESS OTHERWISE INDICATED, ALL CAPACITANCE VALUES.
LESS THAN 1.0 ARE IN MICROFARADS
1.0 OR GREATER ARE IN PICOF ARADS

ALL COILS HAVE A Qgy > 30

The CA3066 contains substantially all the color processing
circuitry exclusive of the tint control and demodulating
circuits. The chroma amplifier sections of the CA3066
consist of the chroma and bandpass amplifiers. The chroma
amplifier receives the chroma input signal at terminal No. 1.
This amplifier is gain controlled by the automatic chroma
control (ACC) detector-amplifier. The chroma signal is
internally coupled from the output of the chroma amplifier
to the input of the chroma bandpass amplifier and burst
separator amplifier. The horizontal keying pulse (+8V) is
used to gate the burst portion of the chroma signal from the
input of the bandpass amplifier to the input of the burst
separator amplifier. The bandpass amplifier is gain controlled
by the dc chroma gain control and can also be controlled by
the killer detector-amplifier. The bandpass amplifier output
is internally coupled to the chroma output amplifier stage of
the CA3066. The coils of the chroma amplifier and the
bandpass amplifier are stagger-tuned to provide a combined
typical bandpass of 3.08 to 4.08 MHz. The burst separator
amplifier injects the burst signal into the 3.58 MHz oscillator.
The oscillator amplitude is dependent on the terminal No. 9
impedance to ground and is also responsive to the burst
signal amplitude at terminal No. 11. The ACC detector and
killer detector sense the burst level or absence of burst,
respectively, by monitoring the oscillators response to the
burst injection level. The thresholds for the ACC and killer
are independently adjusted by resistors R2 and R1 at
terminals No. 9 and No. 4, respectively. The chroma output
is at terminal No. 14 and the oscillator output is at terminal
No. 8. Terminal No. 6 is a zener diode for use as a regulated
voltage reference at 11.9 volts. When the zener reference
element is not used, the power supply voltage should be
maintained at 11.2 £ 0.5 volts.
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Fig. 2 - Functional diagram of CA3066.

S2CM-17042RE

MAXIMUM RATINGS, Absolute-Maximum Values at
Ta = 25°C
Supply Voltages and Currents (see charts below)

Device Dissipation:
UptoTa=70°C .. .......... 600 mW
Above Tp =70°C . . . .derate linearly 7.7 mW/°C

Ambient Temperature Range:

Operating . . . .. .. ....... —40to +85 VYC
Storage . . . ... ..o ... —65 to +150 °C
Lead Temperature (During soldering for
10s max. at not less than 1/32"" from package) . . . +265 °C

Voltage with respect to

Terminal No. 5. Current
Terminal | Vmin. | Vmax. Terminal I lo
No. (volts) | (volts) No. mA mA
6 See Note N1 6 20 0.1
7 — — 7 5 0.1
8 - — 8 1 2
9 — — 9 0.1 2
10 —5.0 N2 10 1 0.1
11 0.0 18.0 1 10 1
12 0.0 12.0 12 50 1
13 0.0 15.0 13 10 1
14 - - 14 0.1 6
15 0.0 N2 15 3 1
16 0.0 15.0 16 6 1
1 -5.0 5.0 1 1 0.1
2 - - 2 0.1 2
3 - - 3 0.1 20
4 - — 4 1 1

N1  Terminal No. 6 is connected to a zener reference
element, that, if used, should be biased by a positive
voltage through a resistor that limits the current to a
value which is less than the maximum current rating of
terminal No. 6.

N2  The upper voltage limit cannot exceed the power
supply input voltage at terminal 12.



File No. 466

CA3066, CA3067
ELECTRICAL CHARACTERISTICS at T4 = 25°C and vt=112vVv
LIMITS TEST FIG
CHARACTERISTI -
STICS ‘SYMBOL‘ TEST CONDITIONS MIN. T TVP.] MAX. UNITS AND
CURVES
Static Characteristics
Voltages:
ACC Reference Vo — 0.5 -
Burst-Chroma Ampl. Bias Current Term. V3 — 29 -
Killer Reference Vg — 1.0 —
Zener Reg. Reference Vg 10.6 {119 12.6 v 4
Oscillator Input % — 14 —
Oscillator Output Vg - 2.35 —
Balance (ACC Control) Vg — 1.65 —
Chroma Output Vig — 4.6 —
Currents:
Total Supply I 14 24 33
Burst Separator Output 111 S1 Closed — 6.5 — mA
Band-Pass Ampl. Output 13 - 48 | —
Chroma Ampl. Output 116 — J 1271 —
Dynamic Characteristics
. v1=0vpp 08 | 12 -
Oscillator Output vg v -125vpp _ |25 | 35 | ‘PP 6
Chroma Output:
100% vi4 v1=125vpp 05 | 1.0 - Vpp 6,5
Killed v1=0.025vpp - - 12
ACC Detector Output %) v1=125vpp - 1 09 - \% 6
Small-Signal Input Resistance (Term. No.1) T — 50 — k2
Small-Signal Input Capacitance (Term. No.1) cj — 24 — pF -
Small-Signal Output Impedance (Term. No.14) ro — | 250 — Q
s 2 15 10 i}
o} Q Q
%Ra Riz2 i
5K 2K i
o Qg A - Q20 Q23 i
o Rz Ri3
g Qs 0z 9K Q2s
A in [hY & 1
L Rs Rio R32
= QI][ ][04 18K Ro 5K 400
5K
|
Q9 Q Q4 Q4 Q7
x> 0 S B
s R, R,
: Q e:: 5;‘;’ ]\':3 x Az 5‘§ ax Qg
R = Q = o
e 1 i . ¢ ° 3
L o 5
= 100 &3 R2| ':ou
R 5k
R30 s "‘KOIO
Q4 500
’{ R20 R23
1K 5K

R3y
2K

6
D3
Zs
.
!

SUBSTRATE

2

NOTE : Qg THROUGH Q2g ARE EMITTER FOLLOWERS
ALL RESISTANCE VALUES ARE IN OHMS

Fig. 3 - CA3066 schematic diagram.

o
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AMBIENT TEMPERATURE (Ty)=25°C
100% CHROMA INPUT=1.25vp_p
+i1.2v
1 100
¥ .
! &
@06 qeb D © 2
w
a
20 ]
Ko 5 e
CA3066 ska g :
o
3
Z 40
[ T
z }
3 :
—» +20v !
20
175V
;
928 -17501 Q) 40 80 120 0 200

Fig. 4 - Static characteristics test circuit.

CHROMA INPUT—PERCENT 92CS-17502

Fig. 5- Typical ACC characteristic of chroma output vs
chroma input.

.
; +11.2v
| 56
I
1
27K - J ]
CA3066
CHROMA
OUTPUT
—O
ol
CHROMA
INPUT
N 0sC. |
ALL RESISTANCE VALUES ARE IN OHMS o O
UNLESS OTHERWISE INDICATED, 7 | OSgU—T'Bﬁ}'OR
ALL CAPACITANCE VALUES: ()
LESS THAN 1.0 ARE IN MICROFARADS
1.0 OR GREATER ARE IN PICOFARADS 27K
ALL COILS HAVE A Qoy>30 R2
10== SOK
ACC
ADJ.

(vi=

1.
2.
3.
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Fig. 6 - Dynamic characteristics test circuit.

DYNAMIC CHARACTERISTICS TEST PROCEDURE
Steps 1, 2, and 3 are performed with no Chroma input

0)

Adjust ACC potentiometer for V2 = +0.65V.

Adjust Killer potentiometer for V4 = +1.2V.

Adjust capacitor Cy (crystal trimmer) so that
frequency of oscillator is 3.579545 MHz.

Unless otherwise noted, the chroma gain control is at
maximum gain (fully clockwise).

The chroma input test signal is a 52.5 us “line’” at
subcarrier frequency, and 10 cycles of burst at 46.5%

of the “line’” amplitude. The chroma input (v1) is in
peak-to-peak volts of “line’’ amplitude.

The chroma output (v14) is the same as the chroma
input (v1) except that the burst is removed and keying
overshoot occurs in the retrace period. The chroma
output is in peak-to-peak volts of “line’”” amplitude.
The oscillator output (vg) is the CW output at terminal
No. 8 and is in peak-to-peak volts. Some modulation
of oscillation dampening between burst injection is
visible.
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CA3067 Chroma Demodulator

25K TOV*
—»

REFERENCE
SUBCARRIER
INPUT

AMPL.

Kel}

INPUT

|
CHROMA I
f
|

+11.2v

= - "
2

p -
BIAS

CIRCUITRY

OUTPUT

AMPL O R-Y OUTPUT

G-Y OUTPUT

X~-DA4>Z

CIRCUIT
GND.

ALL RESISTANCE VALUES ARE IN OHMS.

UNLESS OTHERWISE INDICATED, ALL CAPACITANCE VALUES
LESS THAN 1.0 ARE IN MICROFARADS
1.0 OR GREATER ARE IN PICOFARADS

O B-Y OUTPUT

5K

= OUTPUT
AMPL..

CA3067

92CM-17046RI

Fig. 7 - Functional diagram of CA3067.

The CA3067 contains the separate functional systems of a
dc tint control and a demodulator. The phase shift of the tint
amplifier system is accomplished by functional control of the
fixed phase signal from the CA3066 oscillator output. This
regenerated reference subcarrier is applied to terminal No. 3
and driven differentially into phase shift circuits. The tint
adjustment controls the vector addition of phase shifted
signals after which a limiting amplifier removes any remain-
ing amplitude modulation. The output of the tint amplifier
at terminal No. 1 is phase separated for the required
reference subcarrier phase at terminal No. 6 and No. 12
(terminal No. 12 lags terminal No. 6 by approximately 76°).
These terminals are inputs to the demodulator drive amp-
lifiers. The demodulators consist of two sets of balanced
detectors which receive their reference subcarrier from the

demodulator drive amplifiers. The chroma signal input from
the CA3066 is applied to terminal No. 14. The chroma signal
differentially drives the demodulators. The demodulation
components are matrixed and dc-shifted in voltage to give
R-Y, G-Y, and B-Y color difference components with
close dc balance and proper amplitude ratios. The output
amplifiers of the CA3067 are specially designed to meet the
low-impedance driving source requirements of the high-level
color output amplifiers. A special feature of the CA3067 is
R—C filtering of high frequency demodulation components.
Terminal No. 4 is a zener diode for use as a regulated voltage
reference at 11.9V. When the zener reference element is not
used, the power supply should be maintained at +11.2 *0.5
volts.
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MAXIMUM RATINGS, Absolute-Maximum Values at Voltage with respect to
Ta = 25°C Terminal No. 5 Current
Supply Voltages and Currents (see charts below) Terminal | Vmin. | Vmax. Terminal i o
Device Dissipation: . 506 " No. (volts) | {volts) No. (mA) | (mA)
UptoTao=70°C .. .......... m
Above TA/; =70°C . . . .derate linearly 7.7 mW/°C 6 0 N2 6 3 3
Ambient Temperature Range: 7 0 N2 7 3 3
Operating . . . . . ... ...... —40to +85 ©°C 8 0 N2 8 20 20
Storage . . ... .. e e .. —65 to +150 °C 9 0 N2 9 20 20
Lead Temperature (During soldering for 10 0 N2 10 20 20
10s max. at not less than 1/32" from package) . . . +265 °C 1 0 N2 1 3 3
12 0 N2 12 3 3
N1 Terminal No. 4 is connected to a zener reference 13 0 12 13 50 1
element, that, if used, should be biased by a positive 12 3 N2 13 7 o
roage trouh o redtr ths s e curent o |5t —o g | [T | 51 2
. 16 N3 N3 16 N3 N3
terminal No. 4. 1 o 15 1 3 3
N2 The upper voitage limit cannot exceed the power
supply input voltage at terminal 13. 2 0 N2 2 3 0.1
N3 Terminal No. 16 should be bypassed for normal 3 0 5 3 3 3
operation. 4 N1 4 20 0.1

TIB

Ra7 Rog
5K

BP0 &
AT
[N
I &
’”3217[—
oS
= w
E*
oD h
l'mg
Q
J "
2
PO — A

| = | Fa
12
|
Q é (j:o W\L
e 7 4 R293 Ra3
470 i_ 3K
NOTE : Q37 THROUGH Qs ARE EMITTER FOLLOWERS = =
ALL RESISTANCE VALUES ARE IN OHMS
ALL CAPACITANCE VALUES ARE IN pF s2cL-17453

Fig. 8 - CA3067 schematic diagram.
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ELECTRICAL CHARACTERISTICS atTp = 25°C and V¥ =112V
LIMITS TEST
CHARACTERISTIC SYMBOL| TEST CONDITIONS uniTs | FIG. AND
MIN. | TYP. |MAX. CURVES
Static Characteristics
Voltages:
Tint Control Input Vo 12 =0.25 mA - 35| -
Reference Subcarrier V3 - 2.1 -
Zener Regulator Ref. Vg 10.6 | 11.9{ 12-6 \% 9
B—Y, R—Y Oscillator Ref. Inputs Vg, V12 - 57| -
Balance (B-Y, R-Y) V7,V11 — 5.0 -
B-Y, G-Y, R--Y Outputs V8,9, 10 4.2 5.0 5.8 9,11, T
Avg,AVg)
Difference Outputs® AV -0.3 — 0.3
Chroma Inputs V14. V15 - 3.0, -
Tint Ampl. Balance Vie - 47| - °
Currents:
Tint Ampl. Output (min.) I1{min.)| V1g=8V 0.16 { 0.37 - mA
Total Supply 11+113 15 24 33
Dynamic Characteristics
Tint Amplifier Output
Sensitivity V3 =7mV (RMS) 160 | 250 - mV
Limiting Knee V1 V3 =35mV (RMS) — | 300 - | (RMS)
Limiting V3 =350mV (RMS)| — — (380
Tint Ampl. Phase Ref.A %6 V3 =70mV (RMS) | 185|220 | 235 deg.
Tint Ampl. Phase Shift{ Nog V3 =70mV (RMS) 90 | 105 — deg.
Demodulated Chroma Output: T
R-Y V1o 150 | 250 .
Ratio of G—Y to R—Y Vo/vio| V3770V RMS) 8 T036 044 |VIRMS)
- V14 = 35mV (RMS)
Ratio of B—Y to R—Y V8/Vio 1012 |14 o
Color Difference Qutput BWpiff. 450 | 550 _ KHz
BW at 3.3dB
Color Difference Outputs (max. input signals):
RoY Y10 | va=70mv (RMs) | >0 | =
Chk 9 Vig=212mvRMIL— [ 11 | = | Ve
B-Y vg - | 36 -
Small Signal Input Resistance
Terminal No. 3 rj — | 550 — Q
Terminal Nos. 6 & 12 - 22 -
Small Signal Output Resistance
Terminal Nos. 8,9, & 10 o - 5 -

Ve = Vs ‘</—8:—\/<‘;—+\/—">,AV9 =Vg —M‘Ww =V ‘</8 +V93+ V1o
3 3

4 Terminal No. 3 is phase reference
1 read phase shift as tint control is varied
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J/hl"' e H2V DYNAMIC CHARACTERISTICS TEST PROCEDURE
A d 1. The reference subcarrier input (v3) is a 3.58 MHz CW
QP QP (? signal from a 5082 source.
2. The chroma input (vq4) isa 3.53 MHz CW signal from

8.2 KQ

+20V

92CS-17503

Fig. 9 - Static characteristics test circuit.

REFERENCE
SUBCARRIER
INPUT

INPUT

CA3067 3.

RITIILLE 4

a 5052 source.

Phase and amplitude at terminal Nos. 1, 3, 6 and 12
are measured with a vector voltmeter (HP8405A or
equivalent).

Signals at terminal Nos. 8, 9, and 10 are measured with
an ac voltmeter (HP400E or equivalent) or an oscillo-
scope.

Unless otherwise noted the Tint control is at max-
imum resistance.

+i1.2v

- OUTPUT

AMPL O R-Y OUTPUT

BIAS
CIRCUITRY
G-Y OUTPUT

X —=—DAp

| QUTPUT
AMPL.

.0l

CIRCUIT
GND.

ALL RESISTANCE VALUES ARE IN OHMS

UNLESS OTHERWISE INDICATED, ALL CAPACITANCE VALUES
LESS THAN 1.0 ARE IN MICROF ARADS
10 OR GREATER ARE IN PICOFARADS

CA3067

92CM-17046R!

Fig. 10 - Dynamic characteristics test circuit.

AMBIENT TEMPERATURE (Ty)=25°C

T

B-Y(Vg), 6=Y(Vg), R-Y(V|g) OUTPUTS—VOLTS

T

10 " 12

D.C. SUPPLY VOLTS (V|3)
92CS-17504

B-Y(Vg), G-Y(Vg), R-Y(Vg) OUTPUTS—VOLTS

DC SUPPLY VOLTS (V¥ = 11.2
SEE FIG 8

25

35 45 55 65 5 85
AMBIENT TEMPERATURE —°C

92CS-17505

Fig. 11 - DC voltage at color-difference outputs vs supply Fig. 12 - Temperature drift of DC voltage at color-difference
voltage. outputs.
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CA3066, CA3067

Application Information

TYPICAL CHROMA SYSTEM UTILIZING THE CA3066 AND THE CA3067

CA3066

A typical circuit using the CA3066 is shown in Fig. 13. This
circuit is designed for a peak-to-peak chroma input level (v1)
of 1.25 volts, a horizontal keying pulse amplitude (V1q) of
+8 peak volts, and a regulated supply votlage (V12) of +11.2
volts. The chroma signal should be derived from the 1st or
2nd yideo amplifier and the luminance should be filtered out
before the signal is applied to the CA3066 chroma input at
terminal No. 1. For proper switching, the horizontal keying
pulse (V10) should be at least +7.5 peak volts but must not

—exceed the dc supply voltage level (V12) which should be
maintained at the recommended value of +11.2V. The dc
supply can be externally regulated or the regulation circuit
shown in Fig. 13 may be used. An RCA 2N3053 (or
equivalent) transistor in an emitter follower configuration is
used as a basic regulator in the circuits shown in Figs. 13 or
17. The zener diodes (connected to terminal No. 6 in the
CA3066 or terminal No. 4 in the CA3067) are intended as
reference-voltage sources for this circuit and may be used
separately.

If either the CA3066 or CA3067 can be separately removed
from the operating circuit, paralleling the zeners (to establish
a regulator reference) is recommended to avoid excessive
voltage on the remaining unit. For best voltage tracking and
bias stability the zener diode reference element of the
CA3066 should be used for the CA3066 supply voltage
regulator circuit. The setup adjustments for the circuit of

L1=10-30 pH

L2=15-40 pH

Fig. 13 are the killer (R1), automatic chroma control (R2),
and oscillator frequency (cx). The chroma gain control is a
dc adjustment that controls the color drive level to the
demodulator circuit and is normally a front panel adjust-
ment. The killer and ACC adjustments are initial setup
controls to optimize performance. The killer control (R1)
setting adjusts the threshold level at which the chroma
bandpass amplifier will be cutoff. This threshold level is
normally set at +1.2 V at terminal No. 4. The ACC
adjustment (R2) controls the oscillator loop gain and sets the
ACC threshold level at which the chroma output signal ceases
to increase linearly with increases in the chroma-input-signal
level. When R2 is properly adjusted, the voltage at terminal
No. 2 is +0.6 to +0.7 volts (normally set at +0.65 volts).

The L9 coil in Fig. 13 has two slugs, one for setting the
frequency and another which serves as a Q ““spoiler.” In this
way it is poésible to control the tilt of the chroma bandpass
frequency response and to compensate for overall-system
phase errors. Coils Lq and L2 are single-tuned; the trans-
former T1q is fix-tuned. The secondary of Tq provides the
reverse phase signal to neutralize the 3.58 MHz crystal and,
with the series 12 pF capacitor, provides the correct
compensation to terrninal No. 7. An adjustable trimmer
capacitor in series with the crystal is set for a free-running
frequency of 3.5679545 MHz 10 Hz and will, for the typical
circuit shown, stay within a nominal drift variation of 30 Hz
during warm up.

T) (PRIM) =24 pH

Q=12-54 Q,~55 (SEC)=8uH +11.2 V REG.
- L TO CA3067
7 ri J-o.n KB
56K 39K It I, 39k| |45 1L, I l |
t3 1 | T | L 1200 82 == ! |
i i 3t
56 == 017 | 100== ! | T
CHROMA Q
GAIN e L+ b CHROMA
HORIZONTAL 10K N ouTPUT
KEY
PULSE I
o— YAV 1500
is B 14 i3 i2 © 10 =
§ 27K 20K =<8 =
A
CHROMA 1 CA3066 212
INPUT =
o—i—1 T
o 4 5 7 8 OSCILLATOR
47K oUTPUT
z NN
0047 Ry (TERM.NO.6 ON
< =120 39K
s6K oo uF At o, 39K 390 tlaz | 97K e o oR
HFR =R = R2 lo== .NO.
B K CA3067) 2N3053
25K 25K Y ._IZ ﬁ

<

ALL RESISTANCE VALUES ARE IN OHMS

UNLESS OTHERWISE INDICATED, ALL CAPACITANCE VALUES

LESS THAN 1.0 ARE IN MICROFARADS
1.0 OR GREATER ARE IN PICOFARADS

ALL COILS HAVE A Qpy > 30

Fig. 13 - CA3066 chroma amplifier-oscillator circuit.

KILLER ADJUST  ACC ADJUST o

10K 220/2wW
+30V

(+24 vV FOR CA3072)

92CM-17506
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System performance curves for the CA3066 are shown in
Fig. 14. The chroma and oscillator outputs and the killer and
ACC reference voltage are plotted as a function of the input
chroma signal. Because the killer threshold is a function of
the killer reference voltage, a typical curve for the threshold
variation is shown in Fig. 15. This curve was generated for

AMBIENT TEMPERATURE (Tp)=25°C ;

TT T

T T
T
: t

n
n

T
T
T
T
T
T

<

T
T
T

1
T

4

[

<]

(=]
n

masagsaa:

H

ACC AND KILLER REFERENCE (V,V4) —VOLTS
OSCILLATOR AND CHROMA OUTPUT(vg,ng) VOLTS(p.p)
>

e

. I. 25
CHROMA INPUT (v}) —VOLTS (p_p)

o

92CS-17509

Fig. 14 - Typical chroma system parameters vs NTSC chroma
input signal for CA3066.

Fig. 16 a thru 16 k

134

various settings of R1 (killer reference points) with no signal
applied to terminal No. 1. At each setting a signal was
applied and reduced in magnitude until the bandpass
amplifier was cutoff by the killer amplifier. Oscilloscope
photographs of the terminal voltage signals and frequency
response curves are shown in Fig. 16.

175 TI1T1T
T CAMBIENT TEMPERATURE (Ty) =25 °C
|
150 ! T
T
[ I
T
-
125 T
I

2
o

~
o

o
(=]
HHHH
vd

N
o

KILL THRESHOLD LEVEL OF CHROMA INPUT—mvp_p|

o

K] 1.2 13 1.4
KILLER REFERENCE VOLTS (SET AT NO SIGNAL INPUT)
92Cs-17510

Fig. 15 - Typical killer threshold of chroma input vs killer
reference voltage (V4) using NTSC signal.

fa) Terminal No. 1.
One horizontal line
1.25 vp-p of NTSC signal at chroma input (vy =1.25 vp-p).

(b) Terminal No. 16.
One horizontal line
0.2 vp.p of chroma amplifier output (vy =1.25 vp.p).

(c) Terminal No. 13.
One horizontal line
1.0 vp.p bandpass amplifier output vy = 1.25vp.p).
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(d) Terminal No. 14.
One horizontal line
1.0 vp.p of chroma output (vq = 1.25 vp.p).

(e) Terminal No. 11.
One horizontal line

2.3 Vp-p of separated burst (vy = 1.25 vp.p).

(f) Terminal No. 8.
One horizontal line
1.2 vp.p of oscillator output with no input signal (v =0).

(g) Terminal No. 8.
One horizontal line
2.5 vpp of oscillator output (v1=1.25vp.p).

fh) Terminal No. 16.

Frequency response sweep 0.5 MHz/horizontal division
peak response at 4.08 MHz (Terminal No. 4 connected
through 24 kQ to +11.2V).

(i) Terminal No. 13.
Frequency response sweep 0.5 MHz/horizontal division
(terminal No. 4 connected through 24 kS to +11.2V).
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AN

CA3067

The Tint Amplifier-Demodulator, CA3067 is shown in Fig.
17. The oscillator output from Terminal No. 8 of the
CA3066 is buffer-connected through a 4.7 K2 resistor to the
reference subcarrier input, Terminal No. 3. The chroma
output from the CA3066, available on Terminal No. 14, is
connected through a series tuned circuit consisting of a 150
pF capacitor, a 56082 resistor, and a 47 yH coil to terminal
Nos. 14 and 15. Terminal Nos. 14 and 15 are biased through
an interconnected choke network to provide a balanced bias

File No. 466

(j) Terminal No. 14.
Frequency response sweep 0.5 MHz/horizontal division
(terminal No. 4 connected through 24 kQ to +11.2V).

(k) Terminal No. 11.

Frequency response sweep 0.5 MHz/horizontal division
Terminal No. 4 connected through 24 k) to +11.2V
Terminal No. 7 connected through 4.7 kS) to +11.2V
Terminal No. 10 connected through 10 kS to +11.2V

In Table | the amplitude and phase values are given with the
0° phase reference at terminal No. 3 and the tint amplifier
adjusted to a B—Y signal reference which can be recognized
by the waveform on terminal No. 8. Typical terminal voltage
values are given for the CA3066 and CA3067 in Table I!.

TABLE | — Typical Voltage and Phase Relationships for the
CA3067 Tint-Control Amplifier.

to the chroma demodulator drivers Q13 and Q14. If desired, TERMINAL NO. | AC VOLTAGE-mv| PHASE ANGLE
the phase polarity of the output of the CA3067 circuit can 3 70 0°
be reversed by reversing the input connections at terminal 1 200 _ 930
Nos. 14 and 15. The regulated 11.2 V dc supply voltage for 6 15 — 670
the CA3067 is obtained from Terminal No. 12 of the 12 2‘5 1430
CA3066. .
Reference Condition:  Tint control centered on B—Y phase
at terminal No. 8.
+11.2V REG.
,CNHPT,?MA (SEE FI6.13)
o 15())=pF TABLE 11 — Typical DC Terminal Voltages with no Input
onteur  Signals for CA3066 and CA3067.
DC VOLTS
ouTRUT TERMINAL NO. CA3066 CA3067
1 1.75 11.2
2 0.68 35
3 2.8 2.1
4 1.25 1.9
5 0 0
saxé 6 11.9 5.7
REFERENCE Ol?‘lrr;{UT 7 14 5.0
?#E\%RRER 8 2.2 5.0
o—F 9 1.9 5.0
ol =0l y 10 0 5.0
= o082 1 11.2 5.0
ALL RESISTORS IN OHMS 12 11.2 57
ALL CAPACITORS, UNLESS OTHERWISE INDICATED, ARE IN uF
: pr I
15 44 3.0
Fig. 17 - CA3067 tint contro/<hroma demodulator circuit. 16 11.2 4.8
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The demodulation angles are determined by the phase of the
reference subcarrier signals at terminal Nos. 6 and 12. These
signals are amplified and applied to the demodulators such
that their respective demodulated signals are present at
terminal Nos. 8 and 10. The phase shift network from
terminal No. 1 resolves the signal into two components that
are phase separated by 76°. Relative to the terminal No. 6
phase, which is directly represented by the B—Y phase, the
terminal No. 12 phase is shifted 180° and the demodulation

Fig. 18 a thru 18 e.

CA3066, CA3067

angle at terminal No. 10 is 180° minus 76° or typically
104°. While the output signals at terminals Nos. 8, 9, and 10
are given as B—Y, G—Y, and R-Y respectively, it is obvious
that the phase angles as recognized by the waveforms in the
oscilloscope photographs of Fig. 18 are not precisely the
NTSC standard representation of color difference signals.
The latest developments in color TV picture tubes, such as
the 18VANP22, require some phase shift for color correc-
tion.

(a) Terminal No. 14.
One horizontal line
0.2 vp.p chroma input to demodulator.

(b) Terminal No. 3.
One horizontal line
0.25 vp-p oscillator injection input to tint control amplifier.

{c) Terminal No. 8.
One horizontal line
1.0 vp.p at B—Y output.

(d) Terminal No. 10.
One horizontal line
1.2vppat R-Y ouyput.

(e) Terminal No. 9.
One horizontal line
0.4 vp.pat G—Y output.
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CA3066, CA3067 -

The tint amplifier of the CA3067 is unique in that all phase
shift requirements are satisfied by dc bias control to terminal
No. 2. Resistor R1 and capacitor C1 of Fig. 8 provide the
basic requirements for a phase shifting of the tint-controlled
signal. The reference subcarrier signal at terminal No. 3 is
separated 180° by the differential amplifier Q2 and Q3. The
output of Q2 is shifted in phase by the R1, C1 time constant.
The output of Q3 is directed to a recombination adder
junction at the collector of Q4. The tint control determines
the Q4 output signal by airecting more or less signal to ac
ground through diode, D2. The tint-controlled signal is then
passed through an amplifier-limiter circuit to terminal No. 1.

The output amplifiers of the CA3067 are very-low-
impedance followers that allow for direct coupling to high-
level amplifiers. As shown in Figs. 11 and 12, the difference
outputs vary linearly with voltage and temperature.
Typically, the red and blue difference outputs have a 3-volt
peak-to-peak maximum voltage-swing capability with a 5 k2
load.

CA3072 Alternate Demodulator Circuit
The circuit shown in Fig. 19 represents an alternate tint
amplifier-chroma demodulator. This circuit provides greater

color-difference output levels than the CA3067. When the
CA3072-2N3933 demodulator and tint amplifier circuit is
used in conjunction with the CA3066, +24 volts should be
used to provide the proper V' for the CA3072. Both the
2N3053 and 2N3933 are typical of the type of transistors
that may be used with the CA3066, CA3067, and CA3072
integrated circuits. For complete data information on the
RCA types 2N3053, 2N3933, and CA3072, refer to their
respective Technical Bulletins.

Construction Information

Fig. 20 is a photograph and template of a circuit board
layout for the CA3066 and CA3067 combination. Particular
information for most of the components is given in Figs. 13
and 17. Special attention must be given to bypassing at
terminal Nos. 2 and 15 in the CA3066. Terminal No. 2
requires a high-Q capacitor (0.1 pF) in parallel with the 100
PF electrolytic bypass. Terminal No. 15 requires bypassing to
the power supply lines for best results. To assure complete
cutoff at the minimum chroma-gain-control setting, the
power supply side of L2 must be well bypassed to ground,
and preferably to a common ground point that also includes
the 1500-ohm resistor at terminal No. 14 and the CA3067
terminal No. 15 bypass.

+24V
N
5-12 05 .ol
- 3
I HH —O— —@— —i—
180 - G-Y
11 pH 05 27k ouUTPUT
SDECARNIER = G
INPUT 303 PF N
[@ Sm—— it _{_ n
L 120 510 180 pF O
[ pF
= 180
= ® cA3072
TINT =
500
*47 CAPACITANCE w50
L o O
pH 347K X 330 =<
L_ ——
CHROMA . Tos
INPUT =

ALL RESISTORS IN OHMS
ALL CAPACITORS, UNLESS OTHERWISE INDICATED, ARE IN uF

% - VALUE MAY VARY WITH STRAY CAPACITANCE AT INPUT

92CM-17508

Fig. 19 - CA3072 chroma demodulator with 2N3933 tint control amplifier circuit.
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CA3066, CA3067

Fig. 20 a - Circuit board layout.

A Ny ACC
%

FULL SIZE

Fig. 20 b - Template for circuit board layout (full size).
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CA3066, CA3067
DIMENSIONAL OUTLINE
785 (1993
745 <I893)
:ggg( 56)R 16 15 |4 1312 1 |o ° L
woex \\(lo N o 0 o
POINT

INDEX
NUMERAL

APPROX. .062 (1.57) 1 2 3 4 5 6 7 8

le—-060/ 1.90
015 | .39

.050 ( i

200(5.08
-020 .|55(3,94>

065 I65 TYP

200 ?
X (2 54)
TYP. ‘2 5“’ ozo 5oa TvP
356
300
(7.62)
YR

92CS$-17533

Recommended Mounting-Hole Dimensions and Spacings.

141
(3.58)
TYP.

.100 ®
(2.54) A Y
I Y ¥ ¥ 7/ —
.200 R, ———— —— TOP VIEW
(5.08) [ —TERMINAL No.1
Y D ‘D D
¥ ¥ Y
A\ 2y
~ Y
__‘ "“2 39) 030 ( 76) DIA
TYR (IN CIRCUIT 80ARD)
92Cs-17580
Dii 7 in parenth are in millii s and are derived from the

basic inch dimensions as indicated.
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Preliminary

m@m Linear Integrated Circuits

Monolithic Silicon

Solid State
Division

Preliminary Data

CA3121E

Features:

16-Lead Dual-In-Line
Plastic Package H-1622

RCA-CA3121E is a monolithic silicon integrated circuit
chroma amplifier/demodulator with ACC and killer control
for color-TV receivers. It is designed to function compatibly
with the CA3070 in a two-chip chroma system.

Maximum Ratings at T = 25°C

Supply Voltage . . . . . . . . . . . . . . 30V
Device Dissipation:
UptoTa=70°C . . . . . . . .. 600 mW
Above Tp = 70°c . . . . . . derate Imearlv 7 7 mw/°C
Operating Temperature Range . . . . . . . —b55to+125°C
Storage Temperature Range . . . . . . —65to+150°C

Lead Temperature (During Soldenng)
At distance 1/16" % 1/32" (1.569 £ 0.79 mm)
from case for 10 s max.. . . . . +265°C

m Excellent linearity in dc chroma gain-controlled circuit
® Improved filtering reduces 7.2 MHz output from the
color demodulators
Current limiting for short-circuit protection
Good tolerance to B+ supply variations
Good temperature coefficient stability

Typical Static Characteristics at T p = 25°C
Supply Current

TV Chroma Amplifier/Demodulator

Provides Complete System for Processing Chroma
When Used with RCA-CA3070

40 mA

(Measured with voltage supplv swm:h set for 100 Q to +27 V)

Voltage at Pin 9 .,
Voltage at Pin 11
Voltage at Pin 13

Typical Dynamic Characteristics at Tp = 25°C and B-Y
Output = 2.0 V RMS

Sensitivity of Chroma Input

Sensitivity of Amplifier No.2 Input (Pm 4)

Relative R-Y Output

Relative G-Y Output

R-Y Referenced to B-Y .

G-Y Referenced to B-Y .

143V
143V
143V

10 mVRMms
50 mVRMS
152 VRMms

0.4 VRMS
106°C
256°C
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CA3121E Preliminary
SUPPLY VOLTAGE
TEST SWITCH
NORMAL
P——(Ioo )+24V
SWA————0+27v
_L oV (TEST ONLY)
0.05 oFF
BANDPASS =
cT.
0.002
B — B — — — — —
A 1
|
27k 8-y
— oUTPUT
BEmoD. 2.2k a7
{ T
M 1 =
A
T 27K R-Y
R OQUTPUT
; I 2.2K 47
221 :_(;vp s:uncz — |
<} TESTONLY) R-Y | =
i DEMOD, 27K G-y
CHROMA | OUTPUT
INPUT
3.563811 { | 22K 47
Hz CA3I2IE E—
-——= =D~ —————— 4 L
+24 v
ALL RESISTANCE VALUES ARE IN OHMS .
UNLESS OTHERWISE INDICATED, ALL CAPACITANCE
VALUES LESS THAN | ARE IN MICROFARADS,
680 470 =470 1 OR GREATER ARE IN PICOFARADS.
CHROMA
TO ACC
8 APC DET. GAIN CONT. L.
o _, 9
REF. 3.579545 MHz
SUBCARRIER
INPUT 92CM-20617
IV P-P AT 102°
CA3121E Chroma amplifier/demodulator
DIMENSIONAL OUTLINE
16-LEAD DUAL-IN-LINE PLASTIC PACKAGE JEDEC MO-001-AC
INCHES MILLIMETERS
Q
JE—— YMBOL| NOTE
___r_ o & SYMBOL0IN. | mAX. MIN. | MAX.
A | 0.155 | 0.200 394 | 508
BASE PLANE [} A; | 0.020 | 0.0s0 0s1 | 127
IR A 8 | 0014 | 0.020 0.356 | 0.508
SEATING PLANE i § 8, | 0.035 | 0.065 089 | 165
GAUGE PLANE 3] L c 0.008 [®0.012 0.204 | 0.304
A D |o0745 | 0785 1893 | 19.93
) |- v E | 0300 | 0.325 762 | 8.25
8) B 2 £, | 0240 | 0.260 610 | 660
e 0.100 TP 254 TP
c INDEX AREA ea 0300TP | 2.3 7.62TP
= L | o125 [ 0150 318 | 381
==
== L, | 0000 | 0.030 0.000 [ 0.76
’ } f a 0° 150 4 o° 15°
N 16 5 16
BOTTOM VIEW E e,
° !AE Ny 0 6 0
i N _t } } Q, | 0040 [ 0.075 102 | 1.90
és\\Q a s | 0.015 | 0.060 039 | 152
7\ 92CM-15967RI
NOTES:

142

1. Refer to Rules for Dimensioning (JEDEC Publication No. 13)
for Axial Lead Product Outlines.

2. Leads within 0.005" (0.12 mm) radius of True Position (TP) at
guage plane with maximum material condition and unit installed.

3. e, applies in zone L when unit installed.

4. a applies to spread leads prior to installation.

5. N is the maximum quantity of lead positions.

6. Ny is the quantity of allowable missing leads.

@When this device is supplied solder dipped, the maximum lesd
thickness (narrow portion) will not exceed 0.013".
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IRE

Solid State
Division

Linear Integrated Circuits

Monolithic Silicon

CA3070,CA3071

CA3072

SYSTEM FEATURES
CA3070 CA3070
ead Dual-In-Line H1622 o re
‘;:s;sLtic Pac::w ® Voltage Controlled Oscillator
» Keyed APC & ACC Detectors
® DC Hue Control
| = Shunt Regulator
11
! CA3071
14-Lead Dual-In-Line CA3072 -
Plastic Package H1517 .
CHROMA
KILLER GAIN
ADJUST CONTROL

| casort
|
cHROMA |

INPUT

|
|

—»
GAIN |
PRESELECT)

Television Chroma System

CA3071
ACC Controlled Chroma Amplifier
DC Chroma Gain Control
Color Killer

Amplifier Short-Circuit Protection

AMPLIFIED]
CHROMA

APC
ADJUST

APC

|
I
[
[
|
|
|
|

HORIZ I
KEY

PULSE I

b6 © & & 0

CA3070

CA3072

Synchronous Detector with Color Difference Matrix

Emitter-Follower Output Amplifiers with Short-Circuit Protection

BYBASS

HUE
CONTROL

CHROMA
OUTPUT

The RCA CA3070, CA3071, and CA3072 are monolithic
silicon integrated circuits that constitute a complete chroma
system for color television receivers. The CA3070 is a
complete subcarrier regeneration system featuring a new
concept of phase control applied to the oscillator circuit. The
CA3071 is a chroma amplifier system and the CA3072
performs the demodulation function.

The CA3070 utilizes the 16-lead plastic dual-in-line package;
the CA3071 and CA3072 are supplied 14-lead plastic
dual-in-line packages.

OSCILLATOR |
OUTPUT

8iAS TPUT
CIRCUIT 1%hmer

X—-D-4PZ

92CL-17574RI

Fig. 1 — Simplified block diagram of TV chroma system.

143



File No. 468

CA3070-CA3072

CA3070 Chroma Signal Processor

S2KI

S+4v, -
4.5pu8

05 08
it RS
12 u:f:i eM :
<
E NC Sng‘
| il L
505 6803 |
i)
B
12z
cm;mn o ' ACC DET.
50 ]’ R
y)
<) ]
27k l HUNT REG.
p: & BIAS CIRCUIT
65 [
| casoro
=

ALL RESISTANCE VALUES ARE IN OHMS

UNLESS OTHERWISE INDICATED, ALL CAPACITANCE VALUES
LESS THAN 1.0 ARE IN MICROF ARADS
10 OR GREATER ARE IN PICOFARADS

INPUT

92CM-17045RI

Fig. 2 — Functional diagram of RCA-CA3070.

The CA3070 is a complete subcarrier regeneration system
with automatie phase control applied to the oscillator. An
amplified chroma. signal from the CA3071 is applied to
terminals No. 13 and No. 14, which are the automatic phase
control (APC) and the automatic chroma control (ACC) in-
puts. APC and ACC detection is keyed by the horizontal
pulse which also inhibits the oscillator output amplifier
during the burst interval.

The ACC system uses a synchronous detector to develop a
correction voltage at the differential output terminal Nos. 15
& 16. This control signal is applied to the input terminal Nos.
1 & 14 of the CA3071. The APC system also uses a synchro-
nous detector. The APC error voltage is internally coupled to
the 3.58 MHz oscillator at balance; the phase of the signal at
terminal No. 13 is in quadrature with the oscillator.

To accomplish phasing requirements, an RC phase shift
network is used between the chroma input and terminal Nos.
13 and 14. The feedback loop of the oscillator is from
terminal Nos. 7 and 8 back to No. 6. The same oscillator

144

signal is available at terminal Nos. 7 and 8, but the dc output
of the APC detector controls the relative signal levels at
terminal Nos. 7 or 8. Because the output at terminal No. 8
is shifted in phase compared to the output at terminal No. 7,
which is applied directly to the crystal circuit, control of the
relative amplitudes at terminal Nos. 7 and 8 alters the phase
in the feedback loop, thereby changing the frequency of the
crystal oscillator. Balance adjustments of dc offsets are
provided to establish an initial no-signal offset control in the
ACC output, and a no-signal, on-frequency adjustment
through the APC detector-amplifier circuit which controls
the- oscillator frequency. The oscillator outpul stage is
differentially controlled at terminal Nos. 2 and 3 by the hue
control input to terminal No. 1. The hue phase shift is
accomplished by the external R, L, and C components that
couple the oscillator output to the demodulator input
terminals. The CA3070 includes a shunt regulator to establish
a 12-volt dc supply.
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MAXIMUM . RATINGS, Absolute Maximum-Values at T4 = 25°c

DC Supply Voltage and Current ........ See Charts Below Maximum Voltage and Current Ratings at T = +25°C
Device Dissipation:
Voltaged C t
Upto TA=+470°C . ..o, 530 mW - ? - urren
Above Ta = +70°C .. . Derate Linearly at 6.7 mW/°C Terminal | Min. Max. | Terminal | 1 lo
Ambient Temperature Range: No. Volts Volts No. mA mA
Operating .................... —40 to +85 :C 1 0 * 1 20 1
Storage ................. SRR —65 to +150 C 2 0 +16 2 _ —
Lead Temperature (During Soldering): 3 o 16 3
At distance 1/32 in. (3.17 mm) from seating plane - —
for10smax. ............ +265 °c 4 —5 N2 4 20 1
6 = = 10 N3 1
. 7 ~ — 1 - -
A With respect to terminal
No.5 and with terminal 8 — - 12 — —
No. 10 connected through 10 0 N3 13 20 1
4702 to +24 V. 11 0 N1 14 20 1
N1 Regulated voltage at termi- 12 0 N1
nal No. 10.
N2 Controlled by max. input 13 0 N1
current. 14 0 N1
N3 Limited by dissipation. 15 0 +16
16 0 +16

R,
28k

¢ &

SUBSTRATE |

ALL RESISTANCE VALUES ARE IN OHMS

92CL-i7458

Fig. 3 — Schematic diagram CA3070.
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ELECTRICAL CHARACTERISTICS, at Tp = 25°C and V* = +24 V unless otherwise specified
LIMITS TEST
CHARACTERISTICS SYMBOLS | SPECIAL TEST CONDITI
E EST CONDITIONS CA3070 UNITS CIRCUITS
l MIN. l TYP. l MAX . FIG.
Static Characteristics
Voltage:
Hue Control V1 Switch in position 2 6.9 7.7 8.6 4c
Oscillator Input Vg - 2.8 -
APC Input V13 . 6.5 — v 4a
Regulator Vio vt=21vV 1" 12.3 | 135
Regulator Change V1o vt=27V -0.2 - +0.2
Horizontal Key Input Va 14 = —10 uA 5 — —_
Currents:
Oscillator Output 12 - 5.8 - 4c
mA
APC Output 111. 112 - 1.45 - 4b
ACC Output 115, 16 - 1.45 -
Dynamic Characteristics
Oscillator Outputs:
Terminal No. 2 Vo S1 in position 1 0.75 1.0 - 5
Terminal No. 3 V3 S1 in position 2 0.75 1.0 - Vp-p
ACC Detected Output Vie—V15 S1 in position 1 115 150 - mV 5
Oscillator Pull-In Range - - +400 - Hz 5
®
L 12KQ
12KQ
cA3070
50KQ | lz
é@gﬁgéé's Y
—— (a) -
92CS-17575 =
100KQ @ ® @
AN
50k Q
] 1 cA3070
? PP ’
/
POOOOOO® |
CA3070 /
_____ —p
renrs) 2 gz
470 0 °r° e
10 o @ @ @ Vie—AAA 5
c
@ @ @ 92CS-17577
X
(b) 92CS-17576
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Fig. 4 — Static characteristics test circuits.
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CA3070-CA3072
NTSC GEN. SET e, FOR
URST .4 -
TRIG NTSC BURS °"°"" VFPF )
45uS +4v PULSE STANDARD o
PEAK PULSE GEN HORIZ SIGNAL MINUS 4
DRIVE LUMINANCE 2
DELAY ADJ. TO S f
CENTER PULSE
ON THE BURST ]=__ _l_ 11 ™ e ovreur
= =
100
4 "AcC ADJ"
—'vw——g}— o2 = A 30K
oK ' 62K 1
- 22K =
"Yeb) O 4%_' AAA— 12
: ¢ 62K
=12 pF
— AN () 300 =T A
180 — L %% n A
¢ 65 = 50 pF T
f——wW—ao—D— ¢ i3 A =
15 Sé BEAD 3 27K
1.5 K b 05 =
|_—(}—5 12 AN\
= 62 K 1.8 M
= N 22K
[ SH—®— 0 AN
XTAL = 12 pF ¢ 62 K
05 =
+—— ({9 ‘ A
T 1 v poe 20K,
T eoeF .05 APC ADJ." =
O > | L
AN +24 v
470

NOTES:
f. ALL RESISTANCES IN OHMS.

2. UNLESS OTHERWISE SPECIFIED ALL CAPACITANCES
ARE IN MICROFARADS.

3. vz & vz MEAS'D WITH LOW-CAPACITY SCOPE
- PROBE £ 20 pF.

92CM—-17578RI

Fig. 5 — CA3070 Dynamic test circuit.

Dynamic Test Initial Adjustments

1. APC ADJUST: With S2 in “OFF" position adjust the
“APC ADJ" potentiometer to set oscillator frequency at
3.5679545 MHz +25 Hz. With S1 in position 1 measure
frequency at terminal No. 2 output, using crystal probe
shown in Fig. 6.

2. ACC ADJUST: With S2 in ""OFF" position adjust "ACC

ADJ” potentiometer to give an ACC output reading of
02 mV.

CRYSTAL (3.579545 MHz)

BAL LA|';J‘TINE
AMPL

COUNTER

L

——1

92CS-17579

Procedure to Pull-in Range Measurement

1.

o

Fig.

Set S1 in position 1 and connect the crystal probe to
terminal No. 2.

. Turn S2 to “OFF" and set “APC ADJ.” arm to ground.

. Turn S2 to “ON” and gradually adjust “APC ADJ"’ until

oscillator “‘locks’’ as witnessed by a sharp increase in ACC
output voltage between terminal Nos. 15 and 16.

. Turn S2 to “OFF" and adjust capacitor Cp of crystal

probe for maximum deflection on Ballantine Meter.

Switch Ballantine meter to ““Amplifier’’ position and read
oscillator frequency on counter.

Repeat steps 2 — 5 with ““APC ADJ"’ arm set to terminal
No. 10 instead of to ground.

6 — Crystal probe for frequency measurements.
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CA3070-CA3072

CA3071 Chroma Amplifier

ACC INPUT

a7

CHROMA
weut 47

IK

GAIN
PRESELECT
ALL RESISTANCE VALUES ARE IN OHMS
UNLESS OTHERWISE INDICATED, ALL CAPACITANCE VALUES:

LESS THAN 1.0 ARE IN MICROFARADS
1.0 OR GREATER ARE IN PICOFARADS

The CA3071 is a combined two-stage chroma amplifier and
functional control circuit. The input signal is received from
the video amplifier and applied to terminal No. 2 of the
input amplifier stage. The first amplifier stage is part of the
ACC system and is controlled by differential adjustment
from the ACC input terminal Nos. 1 and 14. The output of
the 1st amplifier is directed to terminal No. 6 from where
the signal may be applied to the ACC detection system of
the CA3070 or an equivalent circuit. The output at terminal
No. 6 is also applied to terminal No. 7 which is the input to
the 2nd amplifier stage. Another output of the 1st amplifier
at terminal No. 13 is directed to the killer adjustment circuit.

v¥=24v

CHROMA
220=< 22.2 K OUTPUT TO
DEMODULATOR
O

92CM—I7044R)

Fig. 7 — Functional diagram of RCA-CA3071.

The dc voltage level at terminal No. 13 rises as the ACC
differential voltage decreases with a reduction in the burst
amplitude. At a pre-set condition determined by the killer
adjustment resistor the killer circuit is activated and causes
the 2nd chroma amplifier stage to be cut off. The 2nd
chroma amplifier stage is also gain controlled by the
adjustment of dc voltage at terminal No. 10. The output of
the 2nd chroma ampilifier stage is available at terminal No. 9.
The typical output termination circuit that isshown,
provides differential chroma drive signal to the demodulator
circuit. Both amplifier outputs utilize emitter-followers with
short-circuit protection.

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

DC Supply Voltage (Terminal 8

toTerminal4)  .................. 30 vDC
Device Dissipation:
Upto TA=+70°C ................ 530 mW

Above Tp =+70°C .... Derate Linearly at 6.7 mW/°C
Ambient Temperature Range:

Operating  ................ —40 to +85 °c

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

At distance 1/32in (3.17 mm)

from seating plane for 10s max. . ... .. +265 °c
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Maximum Voltage and Current Ratings @ Tp = +25°C

Current Voltage*
Terminal Iy o Terminal MIN MAX
No. mA | mA No. VOLTS | VOLTS
1 1.0 1 -5 +15
2 5 1.0 2 -5 +5
3 10 10 3 0 +2
6 1.0 | 20 6 0 +24
7 5 1.0 7 -5 +5
9 1.0 | 20 8 0 +30
12 1.0 5 9 0 +24
14 5 1.0 10 0 +24
* With reference to 11 0 +24
terminal No. 4 and
with +24 V on terminal 12 0 +20
No. 8 except for the 13 (4] +20
rating given for terminal 14 5 15
No. 8.
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T

+ z7v

®
el

Fig. 8 — Static characteristics test circuit—CA3071.

SPECIFIED

ELECTRICAL CHARACTERISTICS, at Tao=250Cand Vt=+24 V
LIMITS CURVES
& TEST
CHARACTERISTICS | SYMBOLS| SPECIAL TEST CONDITIONS CA3071 UNITS | o ooiTs
(Measure)
in. [ Tve. | max. FIG.
Static Characteristics
Voltages:
Bias Reference Terminal V2 | St Open, S2 Open - 73| -
A"*:‘D'U‘N" T Chroma V2 |1 Open, Sz Open - s |-
Ampl- No T Chroms
Output Balanced Vg |S1Open, S Open - 20 - v 8
Unbalanced Ve |51 Open, Sy Closed - | 13s -
Ampl. No. 2 Chroma _ B
ot V7 |1 Open, S Open 15
Ampl. No. 2 Chroma _ B
Ot Vg S1 Closed, S Open 206
Supply Current T S1 Open, 57 Open 17 245 | 31 mA
Dynamic Characteristics
Amplifier No. 1 Voltage Gain] Ayq  |Eq - 30 mVRms Measure V6 | 14 - - dB
- 9
AE:::M No. 2 Voitage Avz  [Vg= 1.0V (RMS) Measure V; | - | 14 - dB
Max. Chroma Output
Voltage vg - 2 - VRMS 13
10% Chroma Gain Control Eg - 50 MVRMs, adjust Chroma
Reference Voltage Vg-Vio Gain Control to Change Vg to 2.1 3.8 6.8 v
10% of Maximum Chroma
Output °
Output Voltage, Kilter Off Sq in Position 2 v
Eg = 50 mVRMs. adjust “Killer
] - - RMS
A ‘Adjust” for an abrupt decrease 2
in Vg
Qutput Voltage, Chroma Off Vio Eg =50 mV gms, adjust Chroma( - 12 mv
control to min. Chroma Output RMS
Bandwidth:
o - 12 -
Amplifier No. 1 ow wz | 19,12
Amplifier No. 2 - 30 -
il - 2 = (5}
Ampl. No. 1 Input
Impedance <il - 4 - of
Ampl. No. 1 Output ol _ . _ Q
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Ampl. No. 2 Input 2 - 21 - kS
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Ampl. No. 2 Output 02 - 85 _ Q
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A
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Fig. 9 — Dynamic characteristics circuit-CA3071.
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Fig.10 — Schematic diagram for CA3071. GAIN AND KILLER CONTROLS FULLY CLOCKWISE
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Fig. 12 — Frequency response for
é é wideband amplifier CA3071.
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Fig. 11 — CA3071 Wideband amplifier 3 oo
circuit.
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Fig. 13 — Typical CA3071 wideband
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CA3070-CA3072
CA3072 Chroma Demodulator
—I:—ov*-zav
©l
2 T T T T T T T T T T casorz
CHROMA “ | 1
INPUT 27K afzao | AMPL. >———of
~——®~I—n DEMOD. OR-Y OUTPUT
Of l
= 03 : r —

AR a7 I ;; bl o OG-Y ouTPuUT

ALL RESISTANCE VALUES ARE IN OHus,

UNLESS OTHERwISE WOICATED ML SaPaCtTaNCE vaLues
N 1 0 ARE IN MICROF A
TN CREATER art o ARADS

DEMOD

OB-Y OUTPUT

92cM-170a3R1

Fig. 14 — Functional diagram of RCA-CA3072.

The CA3072 has two sets of synchronous detectors with
matrix circuits to achieve the R-Y, G-Y, and B-Y color
difference output signals. The chroma input signal is applied
to terminal Nos. 3 and 4 while the oscillator injection signal
is applied to terminal Nos. 6 and 7. The color difference
signals, after matrix, have a fixed relationship of amplitude

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

DC Supply Voltage (Terminal 8 to Terminal 14) .. ..... ... 27 \%
Reference Input Voltage. . .......... ... ... .......... 5 Vp-p
Chroma inputVoltage. . .............................
Device Dissipation:
UptoTa=+700C........ ... ... ............. 530 mwW

Above Tp =+70°C .......... Derate Linearly at 6.7 mW/OC
Ambient Temperature Range:

5 vpp

OPErating .. .oveee et -40 to +850C

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

At distance 1/32 in (3.17 mm) from seating plane

for10smax ...t +265°C

Maximum Voltage and Current Ratings at Tp = +250C

Voltage* Current
Terminal | MIN MAX Terminal | 1 | 1o
No. VvOLTS |voLTs No. mA | mA
3 o +5 3 - -
4 0 +5 4 - |-
6 0 +12 6 - -
7 0 +12 7 - -
8 0 +27 8 - -
9 0 +20 9 10 |20
1 0 +20 11 10 |20
13 0 +20 13 10 |20

*With reference to terminal No. 14 and
with the voltage between terminal No. 8
and terminal No. 14 at +24 V except as
given in rating for terminal No. 8.

and phase nominally equal dc voltage levels. The outputs
of the CA3072 are suitable for driving high level color
difference or R, G, B output amplifiers. Emitter-follower
output stages used to drive the high level color amplifiers
have short-circuit protection.

PPPPREY

CA3072

92C5-17585

Fig. 15 — Static characteristics test circuit—CA3072.

—0 Cam 8-y
= 27K oUTPUT
T0 2008 ®©
PUSH PULL 33K a7
3.53 MH w —@—
GEN. ADWUSTED | ~6¢ o L .7k = otveur
0 GIVI L 53 v
; : .0 Vp-p AT "5’
RMINAL No.I3 33K a7
e ® © I e
<+ = 27k = OUTPUT
33K a7
®
ol ;;FI - -
= e2av
NOTE.

ALL CAPACITORS GIVEN IN pF
UNLESS OTHERWISE NOTED.
ALL RESISTANCES IN OHMS.

92CM-17386R1

REF. SUBCARRIER
GEN. ADJUSTED FOR |vg|= |v7| h.ovp-pl
(PHASE SEPARATED BY 104°

Fig. 16 — Dynamic characteristics test circuit for CA3072.
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ELECTRICAL CHARACTERISTICS, at Tp = 25° C and V* = +24 V unless otherwise specified
LIMITS TEST
CHARACTERISTICS SYMBOLS | SPECIAL TEST CONDITIONS CA3072 UNITS |circunTs
MIN. [ TYP.]MAX. FIG.
Static Characteristids
Supply Current
With Output Loads IT S1 Closed 165 | — |265 mA
With No Output Loads S1 Open - 9
G-Y, R-Y, B.Y Outputs Vg, V11, V13 | S1 Closed 132 |14.7 |158 15
Chroma Inputs V3, Vg S7 Open - (33 - \
Reference Subcarrier Ve. V7 S1 Open - |62 | -
Dynamic Characteristics
Demodulator Unbalance Vg, V11.V13{V3=V4=0 - - 0.8 Vop
Maximum Co'or Difference Vi3 80 | - -
Output Voltage V11 V3=V4=06Vpp 55 - -
Vg 12 | - -
— Yop
Chroma Input Sensitivity V3 - 102 035
Adjust e for 5.0 vp.p @ term
Relative R-Y Output Vi No. 13 (B-Y) 35 - 4.2
Relative G-Y Output Vg 075 ({ — [1.25
Vgl = IVl
Vpc Difference Between . 16
Vgl - IV = - -
any two Output Terminals Vgl = V13l =0 06 v
Vi1l = IVy3l
Input Impedance ri6, 7 - 1.7 | - (393
Reference Subcarrier Inputs 6.7 _ 6 _ oF
Input Impedance at r3, 4 - |095]| — [%9]
Chroma Inputs 3,4 _ 6 _ oF
09, 1o,
Output Resistance - 180 | — Q
013
8
Ria Ry7 Rig
800
23K 8K Ra7
4K
Rog
®e g -
Z 35K Ri3 Ris y\"ls Rig
68k 12K | NK 47k
Rao Ry
SR}
7
Q3 Q4 Qs Qs Q7 Qg Q9 Qo
REE
A Ry
22K Rae
2.2k
Z2
Rs 4
2K
Q2 Q7 o IQs Q9 cngo)m
R3 Rg Rg Rio
2K 'K f00™ T 100
ALL RESISTORS IN OHMS
I) ALL CAPACITORS IN pF
Q23
Q Q22
Rq Rg R R| R,
600 AR g 360 360
O3 | suesTraTe O14
CHiOMA i 92CL~17455R!

Fig.|17 — Schematic diagram for CA3072.
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Application Information

TYPICAL APPLICATION CIRCUIT FOR THE CHROMA
SYSTEM

The circuit of Fig. 18 is a complete signal processing system
for color TV. The RCA types CA3070, CA3071 and CA3072
monolithic integrated circuits are respectively used as the
subcarrier regenerator, chroma amplifier, and chroma
demodulator.

The input to the system is the chroma signal which may be
taken from the first or second video stage and is coupled into
the CA3071 chroma amplifier through a bandpass filter. The
outputs from the system are the color difference signals
which are intended to drive high level amplifiers. Luminance
mixing may be external to the picture tube or, the difference
signals may be amplified and applied to the picture tube grid
or cathode, where they are internally mixed with the
fuminance signal.

CA3070-CA3072

Other input requirements to the system are the power supply
voltage of +24 volts and the horizontal keying pulse. The
power supply voltage should be maintained within 3 volts
of the recommended value of +24 volts. The total current for
the system is approximately 70 milliamperes. The horizontal
keying pulse input to the subcarrier regenerator is approxi-
mately +4 volts peak and centered on the burst as seen at
terminal Nos. 13 and 14 of the CA3070. The pulse width
should be maintained as close as possible to the recom-
mended value of 4.5 microseconds.

CA3070 Circuit Operation

The CA3070 circuit as shown in Fig. 3, consists of an
osciliator, automatic phase control (APC) detector, auto-
matic chroma control (ACC) detector, gated oscillator
output amplifier and a shunt regulator. The shunt regulator
provides the necessary bias stability for the 3.579545 MHz
oscillator, as well as the bias to all functions of the CA3070
circuit. The regulation voltage is nominally +12 volts as
measured at terminal No. 10.

33
\—— V*e24V

MILLER
- CHROMA
< AIN ’j_
1k K Im
18K
‘L—rvv\,q .05 = =
< +
053 053 L
ETE) fl}) @© é )

cHROMA 47

T

~
~
AT

100 + 24 v
6-
350K 51
470/I w 33K 47
L2™
29K 4TuH
BT o
abs_ |
507
05 a3
L
= 05k .05k L
s
L 5 L
Ti UNIVERSAL WINDING, No.36 WIRE,
TURNS WITH TAPAT 8 FROM GRD-
Gides 4H,Q230
T, UNIVERSAL WINDINGS, No-36 WIRE
PRIMARY: 77 TURNS, L=Il.8xH,Q=40
SECONDARY : 34 TURNS,CT, L*94H,Q=20
®
36K
ALL RESISTANCE VALUES ARE IN OHMS.
(13 & UNLESS OTHERWISE INDICATED, ALL CAPACITANCE VALUES:
LESS THAN 1.0 ARE IN MICROFARADS
1.0 OR GREATER ARE IN PICOFARADS
250K
HUE p
T 15K
<+ -'5T =
o—
HORIZ KEY PULSE

+4v,4.5

INPUT

92¢CL -17076

Fig. 18 — Typical chroma system for color-TV receivers utilizing RCA-CA3070, CA3071, and CA3072.
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The APC and ACC detectors are synchronous detectors
which are keyed by the horizontal input pulse. This form of
detection eliminates the need for a burst separator as an
individual amplifier stage. When a positive pulse is present at
terminal No. 4, the oscillator output is cutoff and the
oscillator drive signal is diverted to the APC and ACC
detectors. Referring to Fig. 3, the APC detector (Qg & Q10)
and the ACC detector (Qg & Qg) are emitter driven from the
oscillator transistor (Q17), when the oscillator output ampli-
fier transistors (Qp & Q3) are cutoff. The chroma signal is
applied to terminal Nos. 13 and 14. There is oscillator
current drive to the APC and ACC detectors during the
keying interval; burst separation is effectively accomplished
by the gating action of the detectors. A further advantage of
the keying action is the high gain made possible as a result of
the low average current flow of the APC and ACC detectors.
High resistor values of 62 kilohms at the detector output
terminals provide proper detector bias consistent with the
duty factor of the keying pulse. For a wider keying pulse, it
is necessary that smaller values of detector load resistors be
used.

In the absence of the keying pulse (line period), the resistor,
R20, biases the oscillator’s output amplifier transistors (Q2 &
Q3) on by keeping their emitters at a higher potential than
the base bias voltages of Qg, Qg, Qg, and Q19. The 3.58
MHz signal is now present at terminal Nos. 2 & 3.
Photographs of oscilloscope traces for one line period at the
terminal Nos. 1, 2, and 3 are shown in Fig. 19 The effect of
the keying pulse is shown in Fig. 19a, and the cutoff of the
oscillator output amplifier is shown in Fig. 19b and 19c.

The oscillator section of the CA3070 consists of the loop
formed by Q1g and the emitter driven differential pair, Q13
& Q14. The signal output from terminal Nos. 7 & 8 is
coupled through the series tuned crystal circuit back through
terminal No. 6 to Q1g & Q17. The collector of Q17 drives
the oscillator output amplifier and the APC & ACC de-
tectors. Q17 is emitter coupled to transistor Qq1g. The
oscillator frequency and phase control is accomplished by
the differential drive from the APC detector to transistors
Q12 & Q15 which control the balance of Q13 & Q14. The
resulting phase of the feedback loop is determined by the
relative amplitudes of the oscillator output signal at terminal
Nos. 7 and 8. The 65 pF capacitor between terminal No. 7
and 8 provides the phase shifting component as the balance
of Q13 and Q14 is varied. In this way the APC detector
controls the crystal frequency at which the phase shift is
cancelled in the feedback loop. .

The controls for the CA3070 subcarrier regenerator circuit
are the APC balance, the ACC balance, and the hue control.
The hue control is a dc balance adjustment of the oscillator
output amplifier transistors Q2 & Q3. A phase delay network
between the output terminals Nos. 2 & 3 determines the
range of the hue control, which for the value shown in Fig.
18, is approximately 90°.

The ACC adjustment sets the initial balance of the ACC drive
to the input of the CA3071 in Fig. 18 (terminal Nos. 1 and
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Fig. 19(a) - CA3070 terminal No. 1
7.5 V oscillator ““gate off” pulse.

Fig. 19(b) - CA3070 terminal No. 2, 3.5 Vp.p oscillator
output; one horizontal line, (gated off during burst).

Fig. 19(c) - CA3070 terminal No. 3, 2.0 Vp-p oscillator
output; one horizontal line, (gated off during burst).

14 of the CA3071). The APC is a frequency adjustment of
the oscillator through the balance control of the APC
detector.

As a setup adjustment, for both the ACC and APC, switch S1
is opened and S2 is closed. The chroma input to the system is
removed and the dc voltage at terminal No. 6 of the CA3071
is noted. The switch S2 is then opened and the ACC adjusted
to set the voltage at terminal No. 6 to that previously noted.
Alternatively, the differential dc voltage at terminal Nos. 15
& 16 of the CA3070 may be set to 0 mV (¥*2 mV) when S1
and S2 are open, and the CA3071 is removed from the
circuit.

With the chroma signal still removed, the APC adjustment
sets the frequency of the oscillator to 3.579545 MHz. Due to
the gated off interval, a counter will not accurately record
the frequency at the oscillator output amplifier terminals.
Two simple and accurate methods are as follows: (1) a
buffered crystal filter circuit, connected to the oscillator
output amplifier terminals will continue to ring and fill
the gated off window providing the proper interface to a
counter; (2) the other method involves monitoring the
demodulated output at the color difference output terminals
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of the CA3072. A zero beat signal, at the color difference
outputs may be seen on an oscilloscope.

When these adjustments are made, similar oscilloscope traces
should be seen as shown in Fig. 20.

Fig. 20(a) - CA3070 terminal No. 6, oscillator waveform
1.1 Vp.p 3.58 MHz.

Fig. 20(b) - CA3070 terminal No. 7, oscillator waveform

1.4 Vp.p 3.58 MHz.

Fig. 20(c) - CA3070 terminal No. 8, oscillator waveform
1.6 Vp.p 3.58 MHz.

CA3071 CIRCUIT OPERATION

The CA3071 is the basic amplifier and control circuit of the
chroma system. It contains the gain control functions of the
ACC loop, the color killer, and the dc chroma gain control.
The CA3071 is a wide band amplifier having two stages of
voltage gain. Curves of frequency-response and linearity are
shown in Figs. 12 & 13 for the wideband circuits shown in
Fig. 11. This is the same basic amplifier as the one in the
system shown in Fig. 18 except for the omission of the tuned
circuits and the ACC loop connection. The amplifiers have
bandwidths of greater than 10 MHz. and are usable well
beyond 30 MHz. The signal swing of the wide band amplifier
is in excess of 5 V.., even with the typical load coupling as
shown in Fig. 18. Fig. 21 (a, b and c) show the oscilloscope
traces for an NTSC signal at the chroma input. The overall
frequency-response curves are shown in Fig. 22.

CA3071 operation is as follows (Refer to Figs. 10 & 18), The
input chroma signal is applied to terminal No. 2. This signal
is amplified in a cascode differential circuit from Q1g to Q12

CA3070-CA3072

Fig. 21(a) - CA3071 chroma input 1.25 Vp-p, one horizontal
line of NTSC input signal.

Fig. 21(b) - CA3071 terminal No. 6, amplifier No. 1 chroma
output 2.3 Vp.p, one horizontal line for 1.25 Vp.p chroma
input

Fig. 21(c) - CA3071 terminal No. 9, amplifier No. 2 chroma
output 5.5 Vp.p, one horizontal line for 1.25 Vp.p chroma
input 3.58 MHz

3.0 4.0 MHz

Fig. 22(a) -
terminal Nos. 2 & 6 for CA3071.

Frequency response sweep curve between
f = 250 KHz/div.

3.58 MHz f
- Frequency response sweep curve between
terminal No. 2 of CA3071 and terminal No. 3 of CA3072.
f = 250 KHz/div.

Fig. 22(b)
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and the output is an emitter follower, Q14 (Terminal No.
6.) The signal is divided in the Qg & Q2 differential
amplifier, depending on the applied ACC error signal ampli-
tude at terminal Nos. 1 & 14. The ACC error signal is de-
rived from terminal Nos. 15 & 16 of the CA3070 and after
filtering, is applied to terminal Nos. 1 & 14 of the CA3071.

At low signal drive, the 390 kilohm resistor at switch S1
(normally closed) unbalances the differential amplifier for
high signal gain through Q12. As the burst level at the
chroma input increases, the ACC drive changes differentially
in a positive direction at terminal No. 14 and a negative
direction at terminal No. 14 and a negative direction
at terminal No. 1. At strong signal levels the gain is
reduced by diverting the balance of ac current in the
differential amplifier from Q12 to Qg, which is shunted to
ac ground at terminal Nos. 12 and 13. The ACC loop is
completed through the chroma signal at terminal No. 6 of
the CA3071 to terminal No. 14 (input) of the CA3070. A
typical ACC characteristic is shown in Fig. 23.

The chroma signal is buffer connected from terminal No. 6
to terminal No. 7 of the CA3071 and is amplified in the 2nd

— AMBIENT TEMPERATURE (T, 1525°C

3 A1

s [

{01500 I 7

g 3
> 2
51250 I,
= 4 g
x

& 1000| 5 o
& v a8
o 2 ©
5 S
x 750 Ve| a z
<

w -
o <
0 2
2 500 13 E
g 2
S 250 12

g

o
F_# .

o 250 00 | 15

00 750 IO 250 1500
NTSC CHROMA INPUT SIGNAL—mVp-p 92CS-17572
Fig. 23 - Typical ACC characteristics for chroma system

of Fig. 18

stage of voltage gain. Both the color killer adjustment and the
dc chroma gain control are applied to the 2nd stage to
control the chroma output at terminal No. 9. The color killer
section of the CA3071 is a Schmitt trigger & amplifier circuit
consisting of transistors Q1, Q2 and Q3. Under maximum
chroma output conditions, the diode D2 is reversed biased,
and the signal path is through Q15, Q4 and Qs to terminal
No. 9. When the color killer circuit is actuated, or the
chroma gain control is adjusted to a higher positive veoltage at
terminal No. 10, the anode voltage of diode D7 is increased
to draw current from the signal path at the emitter of Q4.
This decreases the chroma gain as the potential at terminal
No. 10 is increased. When the potential at terminal No. 10
is the same as terminal No. 8, the chroma output at terminal
9 is cutoff.
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The color killer circuit provides an abrupt voltage swing at
the anode of D2 to cutoff the chroma output when the
Schmitt trigger circuit is forward biased at terminal No. 13.
In the circuit of Fig. 18, the color killer adjustment is a
resistance divider circuit which establishes the threshold of
burst level at which the killer operates the chroma amplifier.

CA3072 CIRCUIT OPERATION

The CA3072 is a chroma demodulator having full color
difference signal demodulation capability. The chroma signal
is applied to terminal Nos. 3 & 4 and the reference subcarrier
signal is applied to terminals Nos. 6 & 7 of the CA3072.
The output color difference signals are B-Y at terminal
No. 13, R-Y at terminal No. 11, and G-Y at terminal No. 9.
The typical level of differential chroma drive required at
terminal Nos. 3 & 4 is 400 mVp.p. The amplitude of
chroma at terminal No. 6 & 7 is approximately 1.0 volt at
104° relative phase difference which results in a B-Y output
amplitude of 5Vp.p. The voltages of the R-Y & G-Y outputs
are at 3.8 and 1.0 Vp.p respectively, when there is 5Vp.p
output at B-Y. These comparative signals are based upon a
complete phase rotation of the chroma relative to the
subcarrier signal reference. The relative demodulation phase
and amplitude ratios of the Fig. 18 circuit are shown in the
oscilloscope trace photographs of Fig. 24. Using the hue
control setting for B-Y phase at the B-Y output, the G-Y
color-difference signal is approximately —104° and the R-Y
color-difference signal is approximately +106°. Since the
amplitude ratios are a function of the applied signal phase
relationship, the NTSC color difference output signals are
shown here primarily for phase reference conditions.

Fig. 24(a) - CA3072 - terminal No. 3 or 4, chroma input
signal, 220 mVp.p,0ne horizontal line

Fig. 24(b) - CA3072 - terminal No. 6 or 7, reference sub-
carrier 1.2 Vpp_p,0ne horizontal line
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Fig. 24(c) - CA3072 terminal No. 13, 4.8 vp.p B-Y output
one horizontal line

Fig. 24(d) - CA3072 - terminal No. 9, 1.2 vp.p G-Y output,
one horizontal line

Fig. 25 (a) - Circuit layout and template (printed circuit board) for

TV chroma system CA3070, CA3071, and CA3072.

Fig. 24(e) - CA3072 - terminal No. 11, 5.2 vp.p R-Y output
one horizontal line

CHROMA SYSTEM CONSTRUCTION

Fig. 25 shows the complete CA3070, CA3071 and CA3072
chroma system in the Fig. 18 circuit. Table | lists the dc
terminal voltages for the system. The chroma gain and hue
controls, as well as the switches S1 and S2 are removed. The
template circuit board layout is also shown for duplication
purposes. It should be noted that a few component values are
modified in Fig. 18 from the dynamic circuit values of the
data sheet. These are necessary for system matching and
overall filter requirements.

3 IC CHROMA SYSTEM

FULL SIZE

{b) — Printed circuit board template (same size).
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TABLE 1 TYPICAL

CHROMA SYSTEM TERMINAL

DC VOLTAGES (NO SIGNAL INPUT)

DC voLTS
! No- T"Casoro | cason CA3072
1 76 73 -
2 s 7 Z
3 s - 33
2 K] 0 33
5 o - -
6 28 a4 59
7 1.2 14 59
8 12 230 240
9 - VARIABLE 147
10 120 VARIABLE -
11 78 VARIABLE 147
7 78 %0 =
13 6.7 VARIABLE 147
2 57 71 0
15 73 - -
76 73 - =
DIMENSIONAL OUTLINES

DUAL-IN-LINE PLASTIC PACKAGE

i

BASE PLANE ,

SEATING PLANE
GAUGE PLANE
’* ey [

|

B

9255-4286R1

14-LEAD DUAL-IN-LINE PLASTIC PACKAGE
JEDEC MO-001-AB

INCHES MILLIMETERS
SYMBOL U T max 1MOTE[uN | wax

A A8 | .200 3.94 5.08
o 020 | .050 51 127
B 014 020 3% 508
8, .050 065 127 1.65
C 008 012 204 304
0 745 | 770 1893 | 19.55
€ 300 325 7.62 8.25
3 240 20 6.10 6.60
o 100 TP 2 2.54 16
N 1300 TP 2.3 7.62 TP
C 175 150 38 381
Ly 000 030 000 76
a 00 150 4 ud 150
N 14 5 14
Ny 0 6 0
0 040 | 075 1.02 1.90
s 065 | 090 1.66 2.28

NOTES

1. Refer 1o Rules for Dimensioning Axial Lead Product Outlines.

2 Leads within 005" (.12 mm) radius of True Position (TP) of gauge
plane with moximum material condition and unit installed.

3. ep applies in zone L when unit installed.

4G apphies 1o spread leads prior 1o installation.

5. N is the moximum quantity of lead positions.

6. N) s the quantity of allowable missing leads.
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1€-LEAD DUAL-IN-LINE PLASTIC PACKAGE

JEDEC MO-001-AC
INCHES MILLIMETERS

SYMBOL [N wax | NOTE [Muin MAX
A 155 | 200 3.94 5.08
A 020 | .050 .51 127
B 014 | 02 3% 508
8 035 | 065 .89 1.65
C 008 | 012 04 304
D 745 | 785 1893 | 19.93
E 300 | 325 7.62 8.25
3 240 | 260 6.10 6.60
B 1100 TP 2 254 TP
N .300 TP 2,3 7.62 TP
T 25 | %0 EAT] EX)
Ly 000 | .03 .000 76
a 0° 150 4 L 150
N 1 5 16
Ny 0 6
()] 040 | 075 .02 1.90
s 015 | 060 .39 1.52

NOTES:

1. Refer to Rules for Dimensioning Axial Lead Product Outlines.

2. Leads within .005"" (.12 mm) radivs of True Position (TP) ot gauge
plane with moximum material condition and unit installed.

. e appl

. @ opplies to spread leads prior to installation.

in zone L2 when unit installed.

3

4

5. N is the moximum quantity of lead positions.
6. N| is the quantity of allowable missing leads.
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Preliminary

R(E] Linear Integrated Circuits

Solid State
Division

Preliminary Data

Monolithic Silicon

CA3120E

Features:

16-Lead Dual-In-Line
Plastic Package

circuit

RCA-CA3120E is a monolithic silicon integrated circuit in-
corporating a sync separator, noise inverter, AGC comparator,
and versatile RF AGC delay amplifier for use in color or
monochrome receivers.

Maximum Ratings at T4 = 25°C

Supply VOIAge ...ttt e 30V
Dissipation:
UPto TA=700C ..ot 600 mW
Above TA=70°C ... ..vvennnnn. derate linearly 7.7 mW/°C
Operating Temperature Range .. ............... —55 to + 125°C
Storage Temperature Range. . . .. ............... —65 to + 160 °C

Lead Temperature (During Soldering) :
At distance 1/16" £1/32"* (1.59 £ 0.79 mm)
from case for 10 S MaxX. .. .ovuueeevunenennneenn.. +265 °C

Typical Characteristics at Tp = 25°C
(For Supply Voltage = 24 V and Horizontal Pulse of 7 V p-p)

Video Input Level. .. ... 2-4V p-p
Sync Tip Level (AGC Threshold) ..................... 5V dc
Noise Inverter Threshold Voltage at Input .............. 3.6 Vdc
Sync Output Voltages . ............coivnnn s 22V p-p

u High-impedance input

TV Signal Processor

(“Jungle Circuit”)

u | ow-impedance sync outputs

u Strobed AGC detector

= Controlled system for IF AGC

= Delayed bias for rf stages using MOS/FET or bipolar transistors
= Sync and AGC noise immunity

= Choice of external time constants in the sync separator/amplifier

92CS-20595

Relative AGC Output Voltage for IF and Tuner (Pin 11 Sweep)
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CA3120E Preliminary

od¥NST  +2aV  HORIZ KEY PULSE
Regibe

HORIZ. PULSE
SYNC STROBE IN
) @ STROBE () (9 SUPPLY
_——— F 5~ — — N —_—— VOLTAGE
r +24v
%I9V
| EMITTER STROBE
l FOLLOWER CIRCUIT
DELAYED
I AGC FOR
N e A S R W Tonen
| THRESHOLD AMPL./INV. MOS/FET
l +24V

VIDEQ EMITTER
W ) IF AGC
INPUT +2aV FOLLOWER
8IAS

Low
IMPEDANCE
VIDEO
OUTPUT
l_culzos o
92CM-2059!
Block diagram of CA3120E TV signal processor
DIMENSIONAL OUTLINE
16-LEAD DUAL-IN-LINE PLASTIC PACKAGE JEDEC MO-001-AC
INCHES MILLIMETERS
a SYMBOLIAN. | max. | "°TE [min. | max.
pt—
] S o = A | 0.155 | 0.200 394 | 508
= J___‘ Ay | 0020 | 0050 051 | 1.27
BASE PLANE | 8 | 0014 | 0.020 0.356 | 0.508
4 8, |0035 | 0.065 089 | 165
SEATING PLANE 0,008 |®0012 0204 | 0.304
GAUGE PLANE L D |o0745 | 0785 1893 | 19.93
E | 0300 | 0.325 762 | 8.25
A €, | 0.240 | 0.260 6.10 | 6.60
e 0.100 TP 2 254 TP
N 0300TP | 2,3 7.627TP
c L |0125 | 0.150 318 | 381
== L, | 0.000 | 0.030 0.000 | 0.76
F— a 0° 150 4 o | 1s°
‘ } N 16 5 16
o E Ny [ 6 o
Q, | 0040 | 0075 102 | 190
?__\! ‘ & s | 0015 | 0.060 039 | 152

<> 92CM-I5967RI
7\ NOTES:

1. Refer to Rules for Dimensioning (JEDEC Publication No. 13)
for Axial Lead Product Outlines.

2. Leads within 0.005" (0.12 mm) radius of True Position (TP) at
guage plane with maximum material condition and unit installed.

3. ep applies in zone L when unit installed.

4. a applies to spread leads prior to installation.

5. N is the maximum quantity of lead positions.

6. N is the quantity of allowable missing leads.

@®When this device is supplied solder-dipped, the maximum lead
thickness (narrow portion) will not exceed 0.013".
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File No. 236

LT\:{@[}U Linear Integrated Circuits

Solid State
Division

CA3019

DIODE ARRAY
One Diode “Quad” and Two Isolated Diodes on a Common Substrate
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

|
i
Hi
i

I

®Hermetically Sealed 10-Pin TO-5
® Companion Application Note, ICAN-5299 “Application of the RCA CA3019 Integrated-
Circuit Diode Array”
HIGHLIGHTS APPLICATIONS
® Excellent Diode Match ®Modulator ® Analog Switch
®Low Leakage Current ® Mixer ®Diode Gate for Chopper-
®Low Pedestal Voltage when Gating ®Balanced Modulator Modulator Applications
DIMENSIONAL OUTLINE
2 ®
180 DiA
MAX r_ —.1 0s
®
®
Os
SUBSTRATE,
CASE
[oX O,
92CS-14254

s D

024
92¢s-12760

* Connect to most negative circuit potential.

Fig.1 - Schematic Diagram for CA3019.

162



File No. 236

ABSOLUTE-MAXIMUM RATINGS:

DISSIPATION:
Anyonediodeunit . ... . v il 20 max. mW
Total fordevice « « v v v v v v v v v i v e unn 120 max. mW

TEMPERATURE RANGE:
StOrAZe « « v v v 4 e v s v et vt e 65 to +200 °C
Operating vo v v oo v v oo nvoeennnean 55 to +125 °C

VOLTAGE: See Table Below

Absolute-Maximum Voltage Limits at Tp = 250¢C

VOLTAGE LIMITS CONDITIONS
TERMINAL
NEGATIVE | POSITIVE | TERMINAL | VOLTAGE
1 -3 +12 7 -6
2 3 +12 7 -6
3 -3 +12 7 -6
4 3 +12 7 -6
5 3 +12 7 -6
6 -3 +12 7 -6
1,2
7 18 0 3,6, 0
8
8 -3 +12 7 -6
9 -3 +12 7 -6
10 NO CONNECTION
CASE INTERNALLY CONNECTED TO TERMINAL 7
DO NOT GROUND

CA3019
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ELECTRICAL CHARACTERISTICS, at an Ambient Temperature, T, of 25°C
CHARACTERISTICS APPLY FOR EACH DIODE UNIT, UNLESS OTHERWISE SPECIFIED.

LIMITS TYPICAL
TEST CHARAC-
CHARACTERISTICS symBoLs | CIRCUITS | speciAL TEST CONDITIONS TYPE TERISTICS
CA3019 CURVES
Fig. Min. | Typ. | Max. | Units Fig.
DC Forward Voltage Drop VE - DC Forward Current (I) =1 mA - 0.731078) V 2
DC Reverse Breakdown Voltage |  V(BR)R - DC Reverse Cument (IR) =-10A | 4 6 - \ -
DC Reverse Breakdown Voltage
Between any Diode Unit and V(BR)R - DC Reverse Current (I) =-10 A | 25 80 v -
Substrate
DC Reverse (Leakage) Current IR - DC Reverse Voltage (VR) =-4 V - (0.0055( 10 | A 3
DC Reverse (Leakage) Current
Between any Diode Unit and IR - DC Reverse Voltage (VR) =-4 V 0.010} 10 | A -
Substrate
Magnitude of Diode Offset
Voltage (Difference in DC B
Forward Voltage Drops of | |VF1-VF2|| - | DC Fomward Curent (F)=1mA | - | 1 | 5 | nv -
any Two Diode Units)
. . . } Frequency (f) =1 MHz A A
Single Diode Capacitance Cp DC Reverse Voltage (VR) =-2 V 1.8 pF 4
Frequency (f) =1 MHz
DC Reverse Voltage (VR) between
Diode Quad-to-Substrate ¢ Terminal 2,5,6, of 8 of Diode Quad
Capacitance DQ and Terminal 7 (Substrate) =-2 V
Terminal 2 or 6 to Terminal 7 4.4 - pF 5
Terminal 5 or 8 to Terminal 7 - 2.1 - pF 6
Series Gate Switching ) ) )
Pedestal Voltage Vs 1 10 mv

TYPICAL CHARACTERISTICS

DC REVERSE VOLTS (VR) ACROSS DIODE = -4
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92CS-14253

Fig.2 - DC Forward Voltage Drop (any Diode) vs
Temperature for CA3019.
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