Operational Amplifiers
CA3021, CA3022, CA3023

Low-Power Wideband Amplifiers

Features:

® Lower DC Power Drain:
CA3021 =4 mW typ.

Pr 3 CA3022 = 12.6 mW typ‘f atVec=6v
CA3023 = 35 mW tp.

m Excellent frequency response:

" _ CA3021 = 2.4 MHz typ. u Wide AGC Range: 33 g8 typ.
12-Lead TO-5 -3dB ) CA3022 = 7.5 MHz Jg & Only one powe: supply (4.5 to 12 V)
BW | CA3023 = 16 MHz typ. required

® High Voitage Gain: B Hermetically sealed 12-lead TO-5-
CA3021 = 56 dB typ. at 0.5 MHz style package
H-1463 CA3022 = 57 dB typ. at 2.5 MHz ® Operation from ~55°C to +125°C
% CA3023 = 53 dB typ. at 5 MHz

Applications:

m Gain-controlled linear
amplifiers

8 AM/FM IF amplifiers

u Video amplifiers

® Limiters

92CS-i44at6R|

ng. 1 - Schematic diagram for CA3021, CA3022, and CA3023.
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Linear Integrated Circuits

CA3021,

CA3022, CA3023
ABSOLUTE-MAXIMUM RATINGS: A
OPERATING-TEMPERATURE RANGE ... ... . 5500

1o +125°¢
STORAGE-TEMPERATURE RANGE ... ... ... -059C to +150°¢
LEAD TEMPERATURE (During Soldering):
At distance 1/16 % 1/32inch (1.59 £ 0.79mm)
from case for 10secondsmax. ... . .. . . .. . L +265°C
DEVICE DISSIPATION, P 120 max. mW
INPUT-SIGNAL VOLTAGE ....... .. ... ... ..... .. ... .. ... ... .. -3, +3 max. v
DC VOLTAGES AND CURRENTS ... ... ... . . S Sec Table Below
VOLTAGE OR CIRCUIT CONDITIONS VOLTAGEOR | cipcurT conpiTIONs
CURRENT LIMITS CURRENT LIMITS
TERMINAL | NEGATIVE | POSITIVE | TERMINAL | CONDITIONS TERMINAL,_ VNEGATIVE POSITIVE | TERMINAL | CONDITIONS
Connected to ) 5 +12v
Voltage 7 ov +12v
1 Source 10, 11, 12 Ground
through 10002
1 -3V 43V Resistor 5 +12v
8 20 max. mA
5 +12V 10, 11, 12 Ground
10, 11, 12 Ground 5 +12v
9 -0.5v 3V
5 +12v 10, 11, 12 Ground
2 -3V +12v
10, 11, 12 Ground 2,5 +12v
10 ov NV
5 +12v 11 Ground
3 ov +12v
10, 11, 12 Ground 2 Ground
11 -6V +12v
4 -12v Hav 6, 11 Ground : 5 H2v
10 max. mA 25 +12v
5 ov +18v | 10,11,12 | Ground 12 ov w 1 Ground
6 -12v Hav 5,11 Ground
10 max. mA
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Operational Amplifiers

CA3021, CA3022, CA3023
ELECTRICAL CHARACTERISTICS, at Ty = 25° @, Vi = +6V, unless otherwise specified

T TEST CO'\!DITIONS_‘” ) - o LimTs
FEEDBACK , TYPICAL
TEST SETUP | RESISTANCE . CHARAC-
CHARACTERISTIC [SYMBOL|  AND IRy sETWEEN | FRE | TWIR R agy Junirs | TERSSTIC
PROCEDURE| TERMINALS |QUENCY ) CURVE
amp7 | ! b
Fig. Q MHz_ IMin. [Typ. |Max. | Min. FTyp. max. Min.| Typ. (Max. Units Fig.
Device 2 - 1418 |- 4-1-1-1-1- m¥ Jad
Dissipation Pr 2 b - Sl b-psfiesi - - - | mw 3b,d
® - - - - | - - |- {2 351 48 mW 3¢, d
Quiescent 3% - N Y I D v
Output Vo 2 10k - - ===y~ -1-1- Vv -
Voltage 4.7k - N I e T O A I e v
AGC Source _ ’
| 4 \ =+6VY - 108} ~ |- (08]~ - 108 ~ A -
_Elﬁfﬂt_ AGC AGC m
560k 0.5 5 [ 5% | - t - - |- - - - a8 6a
39 0.8 0§46 | -1 - - - - - - dB ba,d
) A 5 39 2.5 - | - - |50 |5 |- - - - ds 6b
Voltage Gain 10k 3 |-l -|-Jolal-T-T-1T-7T ] ed
18k 5 -~} ~1- - |- {5 [53] -1 dB 6¢c
4.7k 10 - | - - - - - (40 14| - d8 6c,d
dwidih at 39k - 08124 - { - - - - - ~ | MHz 6a
Bandwidth a
"3 4B Point BW 5 10k - -l -d =03 sl -0-]-T-Twz| s
4.7k - - - -1 - -| - 110} 16} -] MHz 6c
Bk 1 | -Jaoco] - |- [ =-[-T-1-7T-1 =0
Input -1 _-71¢C N N _
Input- Resistance| "IN ! L 5 1300 o
Impedance 4.7k 10 - -4t -4t-1-1-1-130] - )
Compo- Inpat 39 1 -t -f{-4-t-1-1-1-1pF
" Capaci- | Oy 7 10k s | |-l -|-[w|-|--[-1#] -
tance 4.7k 0 | -] -] -{-|-1-1-1m] -1
% v -] - -1 -|-1-1-1-]na
Output ~ N _
Resistance Rout 8 10 5 . S 12 o
4.7k 0 | -1 - -|-1-[-1-]Tw|-| o
Bk 1| - laefes| - -1 -1-1T-1-1
Noise Figure NF 9 10k 1 -] -4 - -144]85]| -] -| -] dB -
4.7k 1 | - =1 -1-1-1-1-{6s5[s5]
- v -l -l - -[-1-1T-7T-Tus
AGC Range AGC 10 - 5 |-l -1 -]-|®|-]-]-]-]| e -
- w | - -{ -] -1 -]-]-]3s] -] e
Maximum 3% 1 -106] -1 -] -1 -}t -t -] -|Vams)
Output Voltage Vout 5 10k § - =l =l -en - -] - =] Vams) -
(RMS Value) 4.7k 10 ol B S I B IR T (A1 R /(S
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Linear Integrated Circuits

CA3021, CA3022, CA3023

TEST SETUP FOR MEASUREMENT OF DEVICE DISSIPATION DEVICE DISSIPATION VS DC SUPPLY VOLTAGE
AND QUIESCENT OUTPUT VOLTAGE 21

7 30
R - :
B v oc _t| | 25
0 |VOLTMETER =
e
g 20 i
g [§apasi
1a LI
215 i
= G BRUSS
92C5-14434 w T
& o o
> St
Pr=veec (D a Ft s S
b : I I LR o Y tat
; 5H 1 O T T
Fig.2 ST e T ,a
L o HHH T E P T e e rt
4 3 8 10 12
DC SUPPLY VOLTS (vce)
DEVICE DISSIPATION VS DC SUPPLY VOLTAGE 92C5-14286
FOR CA3022 Fig.3(a)
7 i i
o + a{ ! : DEVICE DISSIPATION VS DC SUPPLY VOLTAGE
LRI 28 ; FOR CA3023
3 A
I 50 ~HH T i’*l T
R skl T chpr
s |t ] ;
z 40 F 4 - T EEE S
8 s pegyss z Fbhs
o : , il
RS e !
g 30 H- & M Seau: T
=1 - 1 .
w TR Z 100 T ]
Q 20 ' L £ i
2 A e jitteass
10 a H H
Tl 1 - + H w :
SN SOEERER RN ; ' i : =] o T
o it g0 o :
4 6 10 12 “ r ,
DC SUPPLY VOLTS (vge) 25T 13T = +H HitH e orH
92CS -14387 " T v 1
» T T TTIOT T I N 11
Fig.3(b) o HHH T P A AT
3 3 8 10 12
DC SUPPLY VOLTS (Vgg)
92CS5-14389

DEVICE DISSIPATION VS TEMPERATURE FOR

Fig.3(c)
CA3021, CA3022, AND CA3023
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Operational Amplifiers

TESTSETUP FOR MEASUREMENTSOF VOLTAGE-GAIN, -3dB
BANDWIDTH, AND MAXIMUM OUTPUT VOLTAGE

CA3021, CA3022, CA3023

VOLTAGE GAIN VS FREQUENCY FOR CA3021

AMBIENT TEMPERATURE (Tp)=25°C FEEDBACK RESISTANCE (Rg)
vee DC SUPPLY VOLTS (V(e) = +6 CONNECTED BETWEEN TERM—
v TERMINALS No.10,11,AND 12 CONNEC~ INALS No.3 AND 7
TED TO GROUND
OMuF 70 | [ 1]
i 60LEEEDBACK RESISTANCE (R, |
560 K{ L 00,
SIGNAL 2
SOURCE 500 ®IN T so0 '2:; > N"’%
— Op
< 22K N
1 < a0 e
= ) z 10K %,
) ~ \So_‘
w 30 56K /
o
1 5
= 9 20
>
92Cs-14430
PROCEDURES 0
Voltage Gain:
Jo)
(a) Set ej, = 0.5emVat frequency specified, read eqyt Voitage Gain o1 1 4 10
t —
(A) = 20 Logyg ou FREQUENCY (f) — MHz soceotaase
Bandwidth: €in
(a) Set egut to a convenient reference voltage at f = 100 kHz and Fig.6(a)
fecord corresponding value of ejn.
(b) Increase the frequency, keeping ejn constant until €out drops
3-dB. Record Bandwidth.
Fig.5
VOLTAGE GAIN VS FREQUENCY FOR CA3022 VOLTAGE GAIN VS FREQUENCY FOR CA3023
AMBIENT TEMPERATURE (Ta)=25°C  FEEDBACK RESISTANCE (Rg) AMBIENT TEMPERATURE (Ta) = 25°
DC SUPPLY VOLTS (Vee)=+6 CONNECTED BETWEEN TERM - BC SLPPLY VoLTe (yonE (Ta) -25°C i vataaa- i RUrLI
TERMINALS No. 10, 11, AND 12 CONNEC- INALS No.3 AND 7 TERMINALS No. 10, - AND 12 CONNEC- INALS No. 3 AND 7
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Linear Integrated Circuits

CA3021, CA3022, CA3023
TEST SETUP FOR MEASUREMENT OF INPUT.
IMPEDANCE COMPONENTS

Vec
+6V

®

92Cs$-14432

TEST SETUP FOR MEASUREMENT OF NOISE FIGURE

R

ca3zoal | 39

) ca3sozz| 10

TANK CIREUIT \:‘é‘\:l cA3023[47

NOISE
DIODE

RF VTVM
BOONTON
TYPE SIA

OR
EQUIVALENT]

92CS-19446
CA3021 - Rg = 39 k(2
CA3022 - Rg = 10 k)

CA3023 - Rg = 4.7 k{2

Fig.9

TEST SETUP FOR MEASUREMENT OF OUTPUT

RESISTANCE

Vee
+6v

TYPE 250A
OR
EQUIVALENT

92CS-14431

Fig.8

TEST SETUP FOR MEASUREMENT OF AGC RANGE

Vee 7 R
eV TYPE (2| b ke
ICA302| I [25mH| 10

CA3022| 6 260uH1 4.7
CA3023 47

1,5,10 MHz

AMPLIFIER
GAIN:0TQ45d8

RF VTVM
BOONTON

TYPE 91A
OR
EQUIVALENT]
L
+6V +07V
92C5-14448
A WITH S IN POSITION 1
AGC RANGE = 20 LOG,
A WITH S IN POSITION 2
(A = VOLTAGE GAIN) f
MHz
CA3021 1
CA3022 5
CA3023 10

Fig.10
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