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Ditferential Amplifiers - i

3875081

CA3002
IF Ampilifier

For Use in Communica{ion Equipment

Features:

w Input resistance - 100 kQ typ.

m Output resistance - 70 § typ.

= Voltage gain - 24 dB typ. @
1.75 MHz

m Push-pull input, single-ended
output

= -3 dB bandwidth - 11 MHz typ.

m AGC range - 80 dB typ.

m Useful frequency range DC to
15 MHz.

The RCA-CA3002 integrated-circuit IF amplifier is a bal-
anced differential amplifier that ¢an be used with either a
gingle-ended or a push-pull input and can provide either a
direct-coupled or a capacitance-coupled single-ended out-
put. its applications include RC-coupled |Fampiifiers that
use the internal silicon output-coupting capacitor, video
amplifiers that use an external coupling capacitor, envelope
detectors, product detectors, and various trigger circuits.

The CA3002 is supplied in the 10-lead hermetic TO-5 style
package.

Applications:

m Product detector

m IF & video amplifier
| AM detector

m Schmitt trigger

0,6JON

* Terminal No.§ Is an
internal comection

DO NOT USE!

G

Fig. 1 — Schematic diagram.
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ABSOLUTE-MAXIMUM VOLTAGE AND CURRENT LIMITS, at T4 =25°C
COMMON-MODE INPUT SIGNAL VOLTAGE . e s e e . . fav
MAXIMUM POWER SUPPLY VOLTAGE o16 Vor i‘8°V
OPERATING-TEMPERATURE RANGE . —85.C to+126C
STORAGE-TEMPERATURE RANGE : . —65Cto+150 C
LEAD TEMPERATURE (During Soldering): o
At distenca 1/16 £ 1/32 inch {1.69 £ 0.79 mm) from case for 10 seconds max. . . +265 C
MAXIMUM INPUT-SIGNAL VOLTAGE . v e e s v
MAXIMUM DEVICE DISSIPATION:
—561086°C . e Co. . 450 mW
Above BE°C « v . e e e e s e e e e e e e . Derate linearly B mW/ C
ELECTRICAL CHARACTERISTICS, at Tp = 25°C, Vo =16V, Vgg=—6V
SPECIAL TEST CONDITIONS | yggT LIMITS U
TERMINALS No. 38 No.4 N
CIRCUIT:
CHARACTERISTICS NOT CONNECTED CA3002 !I'
UNLESS OTHERWISE NOTED Fig. Minl Typ.l Max.] S
STATIC CHARACTERISTICS
Input Unbalance
Voltage Vyy 4 -] 22} - | mv
input Unbalance
Current iy 5 -1 22] 10| pA
input Bias Current || [ -1 20| 36 | uA
MODE | TERMINAL
. . 2 2
Quiescent Operating - -
Voltage A VEe NC 7a -] 28| -
B VEE VEE 8b -1 39] -
Device Dissipation Pt : 4 -] 8 - | mW
DYNAMIC CHARACTERISTICS
Differential Voltage
Gain ApIF .
(Single-Ended Input f=1,756 MHz 10 19| 24| — | dB i
and Qutput) :
Bandwith at —3 dB =
Point BW - 10 -1 11 ]| - |MHz
Maximum Qutput Volt-
age Swing VouT(P-P) - 10 —165]~- |Vpp
Noise Figure NF f=1.76 MHz Rg=1kQ 12 - 418 |dB
Input Impedance
Components:
Parallel Input :
Resistance Ry =175 MHz None — 100k} - | Q
Parallel input
Capacitance CyN f= 176 MHz None - 4 |- |pF
Output Resistance RoyT = .75 MHz 14 -lm]|- 1
3rd Harmonic Inter- :
modulation - ’
Distortion IMD - 16 30|40 |— [|dB
AGC Range (Maximum §
Voltage Gain to £ .
Complete Cutoff AGC f= ‘;.75 MHz 18 60| 80 |~ |dB 489
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ABSOLUTE-MAXIMUM VOLTAGE AND CURRENT LIMITS, at T4 =25°C
Indicated voltage or current limits for each terminal can be applied under the
specified operating conditions for other terminals.
All voltages are with respect to ground (—V e, +VgE) or common terminal
of Positive and Negative DC supplies).
VOLTAGE OR CURRENT
TERMINAL LIMITS CONDITIONS
NEGATIVE POSITIVE | TERMINAL VOLTAGE
2,7 -8
1 -8V ov 5, 10 0
9 +6
2 -0V ov 1,6,10 0
9 +6
1,5,10 0
3 -85V ov 7 -6
9 +6
1,5,10 0
4 -8V ov 2,7 -8
9 +6
1,10 0
5 -35V +3.5V .7 —6
9 +6
6 INTERNAL CONNECTION
DO NOT USE
1,6,10 0
7 -12V ov 2 -6
9 +6
1,5, 10 0
8 20 mA 2 —6
9 +6
200 2 Resistor Between
Terminals 7 &8
1,5,10 0
9 oV +10V 23,7 -6
; 1,5 0
10 -35V +3.5V 2,7 —6
9 +6
CASE INTERNALLY CONNECTED TO TERMINAL No.2
{(SUBSTRATE) DO NOT GROUND
STATIC CHARACTERISTICS
POSITIVE DC SUPPLY VOLTS{Vee): 46 HHHEHH POSITIVE DC SUPPLY VOLTS tvgel + +6
NEGATIVE DC SUPPLY VOLTS (Vgg)= -6 T ﬂ NEGATIVE DC SUPPLY VOLTS (Vggls —6
Pt i
) f
£ [
Eofiit 5
Gt .
i - -
- =
E L é L NN
0 T
-T% -80 = 23 80 T 100 125 -T5 =50 =25 [+] 25 50 % 100 125
. AMBIENT TEMPERATURE {TA)=*C 920313347 AVBIENT TEWPERATURE {Ta) —°C sacs-uses
Fig. 2 — Input ge & Fig. 3 — Input biss current vs temperature.
490 vs temperature,
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Py=Veela+Vecls
12 = Direct current
Tormirad No. 2 uF
Ig = Dirsct cumment inta
Termioal No. §

BPUT UNBALANCE
CURRENT (Iyy) +iTio - T8]

NPUT BiAS
CURRENT (14} = .I_K?_‘zﬁ

a
) trgoane
=L (V1) Jvio - V5| 92c9-1338
Fig. 5 — Input unbalance current & biss

current test circuit.
92C5-13563

Fig. 4 — Input unbalance voltage and device
dissipation test circuit.

POSITIVE DC SUPPLY VOLTS (Vecle +86
NEQATIVE DC SUPPLY VOLTS {vgg)® —8

GROUND)~VOLTS

»

22CE - 13412

QUIESCENT OPERATING VOLTAGE

(TERMINAL No.8 TO

-5 -0 -23 28 80 71 (00 28
AMBIENT TEMPERATURE (TA1—¢C
e2C8-13562

Fig. 6 — Qulescent operating voltage vs
temperature.

ozcE- 13410

Fig. 7 — Quiescent operating voltage.

DYNAMIC CHARACTERISTICS

POSITIVE DC SUPPLY VOLTS (vecle +6 POSITIVE DC SUPPLY VOLTS (Vgel® +6
HEGATIVE DC SUPPLY VOLTS {vggls =6 HEGATIVE DC SUPPLY VOLTS {Vggl® -6 H
FREQUENCY (f) =1.T5 MHI AMBIENT TEMPERATURE {Ta)e23°C i
™
[T 20| b
¥ H s N
g Ed AN
£ w \
3 g€ » A,
.§ 23 b
3 g
§ 5
0
16 -0 -2 25 80 15 100 125 o ° o
ANGENT TENPERATURE (Ta)—°C . FREQUENCY {f)— Mz
92C8-13344 92CS-13382
Fig. 88 — Differential voltage gain vs temperature. Fig. 8b — Differential voltage gain vs frequency.
— - 491
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§1E1'| ;i +POSITIVE OC SUPPLY VOLTS {Vccle +6
HH neGATIVE DG SUBPLY VOLTS tvggle ~6
»
g Hties x
8
n
1
%
X g
i
L ST HEEERENERE i1
T8 =50 25 25 015

AMBIENT TEMPERATURE (T} —*C
F2ASIE

Fig. 9 — Bandwidth of —3 dB point vs temperature.

HHH POSITIVE DC SUPPLY VOLTS {Vgcls +6
saidey NEGATIVE DC SUPPLY VOLYS (Vgg)s =6
AMBIENT TEMPERATURE (Tp)+26°C
F (1) = 175 M2
g
I
™
3
§
g -
z
° 50C 1500 2000
SOURCE RESISTANCE {Rg)—4@ 9205-13397

Fig. 11 — Noise figure vs source resistance.

$2CS5-13567

3875081 0OL444L &

T 71057

Fig. 10 — Differential voltage gain, —3 dB bandwidth,

and maximum output voltage swing.

SQURCE.

*Taps ae adjusted to provide indicated equivalent
with tank tuned to resonance at 1.75 MHz, and 2

connected to simulate the noise diode.

Fig. 12 — Noise figure.

HH POSITIVE DC SUPPLY VOLTS (Veg)® +6
HH KEGATIVE DC SUPPLY VOLTS (Vpg)s —6
T} FREQUENCY (f) = LTS MHE
S0l
ds
23
0g
i3
[
3 i
8
ba-Z.
1
S
g
E
-5 -0 -25 28 %0 75 (00 125

AMBIENT TEMPERATURE (Ta)—*C 82¢5- 13399

Fig. 13a — Output resistance vs temperature.

203-1384

* Fig. 14 — Output resistance. ~ -
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POSITIVE OC SUPPLY YOLYS {Vcel» +6

NEGATIVE DC SUPPLY VOLTS {vgg)* —6

AMBIENT TEMPERATURE (T lr25°C

N
]

OUTPUT RESISTANCE

{TERMINAL No.8 TO GROUND) — 23
T

o 15 20 25 30

FREQUENCY {t} —MHz $2CS-1400

Fig. 13b — Output resistance vs frequency.

AC INPUT VOLTAGE
(TERMINAL No, 10 TO GROUND)—mV
.

FOSITIVE DC SUPPLY VOLTS (Vgel® 46 inany
NEGATIVE OC SUPPLY VOLTS (Vggls ~& B
{1} = LT5 MHX (RE
INPUT ADWSTED FOR 3™ ORDER HARMONC 2 [T]
30 dB BELOW FUNDAMENTAL. H E
& T I1
T T |
= NP H
uni 1T
H ] &
1 1
T 1
i heo
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E beo
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T
1
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-~75 -50 -25 25 50 ] 100 28
AMBIENT TEMPERATURE {Tp)—*C
9205-13402

Fig. 15 — Input level for —30 dB intermodulation

vs temperature,
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OSCILLATOR

2-TONE
GENERATOR
1,+1800.000 kHz PACKARD
12+ 1801.500 kHz TR SR

Im,.r =

925 13564

1} Increase both input-signal tones until the 2f2-f1 and 2f4-f2 output-
signal voltages ere 30 d8 below the f1 and f2 output-signat voltages.
2) Msasurs rms values of the input and output signal voltages,
3) The measured input signsl voltage is that valus when the 3rd-har-
monic intsemodulation products are 30 dB balow the fundsmen-
tal outputs.
Fig. 16 — Intermodulation circuit.

N
+6V

RF

ATTENUATOR VTVM.
(BOONTON
o-sode TYPE_8I-CA

| L = | EQUIVALERT)

SIGNAL

SOURCE
(HEWLETT-
PACKARD VARIABLE
TYPE 658 OR | OC SUPPLY
EQUIVALENT) | (0 TO-6v)

92C5-13568

CA3002
T7-05-07

FOSITIVE OC SUPPLY VOLTS (Vggi = +6 T
T
3

HEGATIVE DC SUPPLY VOLTS {Vggl= -6
AMGIENT TEMPEMATURE {Tp)e=25°C

6 15 20 25 %0
FREQUENCY {f}— Mz

Fig. 17 — AGC range vs frequancy.

1) Set attenuator at 80 dB attenuation.

2) Set varisble dc supply voltage at ov.

3} Inc‘;’eua‘se signal input voitageuntli RF V.T.V.M. indicates 5 mV
output.

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

Fig. 18 — AGC range.




