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IF Amplifier

For Use in Communication Equipment

Features: Applications:

Input resistance - 100 kS1 typ. m Product detector
Output resistance - 70Qtyp. w IF & video amplifier
Voltage gain - 24 dB typ. @ 1.75 MHz » AM detector
Push-puil input, single-ended output m Schmitt trigger

-3 dB bandwidth - 11 MHz typ.

AGC range - 80 dB typ.

Useful frequency range DC to 15 MHz

The CA3002 integrated-circuit IF amplifier is a balanced
differential amplifier that can be used with either a v
single-ended or a push-pull input and can provide either a . (?
direct-coupled or a capacitance-coupled single-ended out-

put. lts applications include RC-coupled IF amplifiers that use "
the internal silicon output-coupling capacitor, video amplifiers

that use an external coupling capacitor, envelope detectors, ®
product detectors, and various trigger circuits.

Ry R3 Re Ay

The CA3002 is supplied in the 10-lead hermetic TO-5 style 4B a8 o
kage.
package D/6J0X

* Tesminal No.6 is an
interna) connection

DO NOT USE!

DIFFERENTIAL
AMPLIFIERS

All resistors ate in ohms.

Figure 1 - Schematic diagram.
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CA3002

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

COMMON-MODE INPUT SIGNAL VOLTAGE .
MAXIMUM POWER SUPPLY VOLTAGE

OPERATING-TEMPERATURE

RANGE

STORAGE-TEMPERATURE RANGE
LEAD TEMPERATURE (During Soldering):
At distance 1/16 £ 1/32 inch {1.59 * 0.79 mm} from case for 10 seconds max. .
MAXIMUM INPUT-SIGNAL VOLTAGE
MAXIMUM DEVICE DISSIPATION:

—551085°C .
Above 85°C .

2v

16V ari8yv

ELECTRICAL CHARACTERISTICS, at Ta= 25°C, Vec=16V,Vgg=-6V

. ~55°Cto +125:c
. -85°C to +160°C

. +265°C

Hv

- 450 mwW
Derate linearly § mW/OC

SPECIAL TEST CONDITIONS TEST I LIMITS [§]
TERMINALS No. 3 & No.4 N
CIRCUITS] I
CHARACTERISTICS NOT CONNECTED CA3002 :
UNLESS OTHERWISE NOTED Fig. Min.l Tvp.l Max.| S
STATIC CHARACTERISTICS
Input Unbalance
Voltage Viu 4 - 22} - mV
Input Unbalance
Current hu 5 -1 22} 10 | uA
Input Bias Current | 5 - 20136 | wA
MODE TERMINAL
. . 2 4
Quiescent Operating
Voltage A VEE NC 7a - 2.8 -
VEE VeE 8b -1 39| - \4
Device Dissipation Py 4 — 55 | — mw
DYNAMIC CHARACTERISTICS
Differential Voltage
Gain AD”:
{Single-Ended Input f=1.75 MHz 10 19 24 | - dB
and Output)
Bandwith at —3 dB
Point BW - 10 — 11 | — {MHz
Maximum Output Volt-
age Swing VgyT1(P-P) - 10 - | 55| - |vpp
Noise Figure NF f=175MHz Rg=1kQ2 12 - 4 8 | dB
Input Impedance
Components:
Parallel Input
Resistance Ry f=1.75 MHz None ~ [100k| — | &
Parallel Input
Capacitance CiN f=1.75 MHz None — 4 | - pF
Qutput Resistance RouTt =1.75MHz 14 — 70 | — Q
3rd Harmonic Inter-
modulation
Distortion IMD - 16 -30|-40 | — dB
AGC Range (Maximum
Voltage Gain to
Complete Cutoff AGC f=1.75 MHz 18 60| 80 | — dB
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CA3002

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 (— Ve, #VeEg) or common terminal
of Positive and Negative DC supplies).

VOLTAGE OR CURRENT
TERMINAL !_IMITS CONDITIONS
NEGATIVE POSITIVE TERMINAL VOLTAGE
2,7 -8
1 -8V oV 5,10 0
9 +6
2 —10V ov 1.5,10 0
9 +6
1,.5,10 0
3 -85V aqv 7 —6
9 +6
1,5, 10 0
4 -8V [VRY 2,7 -8
9 +6
1,10 0
5 -35V +3.5V 2,7 —6
9 +6
6 INTERNAL CONNECTION
DO NOT USE
1,5, 10 0
7 -12V ov 2 —6
9 +6
=2 o
1,5,10 0 =
8 20 mA 2 -6 8=
9 +6 Gz
-3
200 £ Resistor Between g <
Terminals 7 &8
1,5, 10 0
9 ov +10 'V 237 _6
1,56 o]
10 -35V +3.5V 2,7 —6
9 +6
CASE INTERNALLY CONNECTED TO TERMINAL No.2
(SUBSTRATE) DO NOT GROUND

STATIC CHARACTERISTICS

Vg
LKA

T

CH
INPUT UNBALANCE CURRENT(I.

T

o PGSITIVE DC SUPPLY VOLTS ivgch: +6 -+ f-v-+

POSITIVE DC SUPPLY VOLTS{vcch: +86 T .
-}y NEGATIVE OC SUPPLY VOLTS (vggls —6 -
pos|
T
e

NEGATIVE DC SUPPLY VOLTS (Vggl« -6

w

~

~

;.%‘<ZL‘

INPUT BIAS CURRENT () — MICROAMPERES

o]

~75 <50 -25 © 25 50 75 100 125 -75 -0 -25 0 25 50 75 00 125
AMBIENT TEMPERATURE (Tal—"C AMBIENT TEMPERATURE (Tp) —*C
Fig. 2 — Input unbalance voltage & current

Fig. 3 — Input bias current vs temperature.
vs temperature.
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PT=Vee lz+ Veclg

t2 = Direct current put of
Terminal No. 2
Ig = Direct current into
Terminal No. 9

CA3002

-6V
VEE

Ol uf
P

CA3002

Fig. 4 — Input unbalance voltage and device

dissipation test circuit.

| POSITIVE DC SUPPLY VOLTS (Vo) » +6
NEGATIVE DC SUPPLY VOLTS (Vgg): —6

=

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

e

o
-75 50 -25

25 50 7
AMBIENT TEMPERATURE {Tg)—C

Fig. 6 — Quiescent operating voltage vs

temperature.

INPUT UNBALANGE
VOLTAGE
Wy Vo - Ve

Ol uF

-6V
VeE

INPUT UNBALANCE
CURRENT (I 1)) +|Tjg 13|

INPUT BlAS
CURRENT (1)

LIiotIs
H

Fig. & — Input unbalance current & bias

current test circuit.

Yee

VEE

MODE &

VeE
-8V

MOCE B

Fig. 7 — Quiescent operating voltage.

DYNAMIC CHARACTERISTICS

T
POSITIVE OC SUPPLY VOLTS [vgg)= +6 T yi] 13 ;_::
NEBATIVE DC SUPPLY VOLTS (vgpls —& Tf" 1Y
FREQUENCY (f) =1.75 MHz P TH
T 4 4 MESSE - by
1 1 [2Epes! 123
1 3 +
& I 0T >
251 ;
oy
2 -t
ki i +
I f T oS roseq sy !
z H T
3 S s i 1 T
w 23] " T
Y T ps
2 TR e
g P i pe e e e
> caefrees Fige Hes el 1
T peipi Ty ot
STOORES PIe
22f31+1 PR REes soRe o P
-75 -50 2% 25 50 75 100 125
AMBIENT  TEMPERATURE (Ta1—°C

Fig. Ba - Differential voltage gain vs temperature.
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POSITIVE OC SUPPLY VOLTS (Vee): +6
NEGATIVE DC SUPPLY VOLTS (Vgg)s -6
AMBIENT TEMPERATURE [Tg)225°C

25]

20|

VOLTAGE GAIN (08

ol |
FREQUENCY (1) — iz

o

Fig. 8b — Differential voltage gain vs frequency.




CA3002

1T
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Fig. 10 — Differential voltage gain, —3 dB bandwidth,
Fig. 9 — Bandwidth of —3 dB point vs temperature. and maximum output voltage swing.
T T vee
T POSITIVE DE SUPPLY VOLTS {vep)® +6 ey
ma; NEGATIVE DC SUPPLY VOLTS (Vggls -6 SOURCE
| AMBIENT TEMPERATURE (Tpl:25°C RESISTANCE OIuF
| FREQUENCY [f] = 175 MHz MATCHING
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ESRESSOSISFRDRY pos .
0 LA SESSHOUS DOONE PUDEE Pbed * Taps are adjusted to provide indicated equivalent valygs of Rg
50D 1000 1500 with tank tuned to resonance at 175 MHz, and a 50l resistor
connected 10 simulate the noise diode.
SOURCE RESISTANCE (Rgt— 0
Fig. 11 — Noise figure vs saurce resistance. Fig. 12 — Noise figure.
T ] POSITIVE oC SuPRLY VOLTS ivge) - +6 POSITIVE DC SUPPLY VOLTS [vgcl~ +6
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Fig. 13a — Output resistance vs temperature. Fig. 136 — Output resistance vs frequency.
TTITT] POSITIVE DC SUPPLY VOLTS{vccls +6 -+
J{JL. 4_11 NEGATIVE OC SUPPLY VOLTS (VEgls =6 .3
Ht-+4+1] FREQUENCY (1) = 175 MHz
T3 INPUT ADJUSTED FOR 3¢ ORDER HARMONIC 2
> [ii]  30dB BELOW FUNDAMENTAL. s 5|
E .. T E|
1 o > i
g SINPYT D Wl
Wz w5
43 22
28 =29
3o se)
> s
RX METER 5% 23
(BOONTON 2 2
TYPE 250-A = 20| Og
OR 23 oZ|
EQUIVALENT) z <3|
H &
& 10 s0
£ =
o - b i
-75 50 25 0 25 50 5

AMBIENT TEMPERATURE {Tp)—*C

-6V
VEE
Fig. 18 — Input level for —30 dB intermodulation
Fig. 14 — Output resistance. vs temperature.



CA3002

Vee

FOSITIVE DC SUPPLY VLTS fvgcls +6+ o Tv o0
0SCILLATOR} NEGATIVE DC SUPPLY VOLTS (vgg): -6 . 1]1:
AMBIENT T

MIXER
| 8MHz TO DKz

2-TONE
GENERATOR

121800 00O wHz

27 1801.500 aH2

WAVE
ANALYZER
(HEWLETT-
PACKARD
TYPE 302A OR

EQUIVALENT}

= =

1) Inceease both input-signal tones untii the 2f2-f1 and 2f9-12 output: FREQUENCY (f)—MHz
signal voltages are 30 dB below the f4 and f2 output-signal voltages.

2) Measure rms values of the input and output signal voltages. o 17 e .
ig. 17 —
3) The measured input signal voltags is that value when the 3rd-har- 9. AGC range vs frequency.

monic intermodulation products are 30 d8 below the fundamen-
tal outputs.

Fig. 16 — Intermodulation circuit.

Ve
+6V

ATTENUATOR ‘ifm 1) Set attenuater at 80 dB attenuation.
©-80 98 IpiaooNToN 2) Set variable dc supply valtage at b V.
EQUINALENT 3) Increase signal input voltage until RF V.T.V.M. indicates § mv
output.
sic
séu';‘éLe 4) Set variable de supply voltage at -6 V.
“;%k:;;‘ VARIABLE O 1uf S) Adjust attenuator until RF V.T.V.M. again indicates 5 mV output.
TYPE 658 OR | OC SUPPLY I
EQUIVALENT] | 10 TD- 6V} ==

6) Change in aitenuator setting in dB is total AGC Range.

Fig. 18 — AGC range.
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