LINEAR INTEGRATED CIRCUITS

CA3000

DC Amplifier

e Designed for use in Communication, Telemetry, Instrumentation, and .

Data-Processing Equipment

e Balanced differential-amplifier configuration

with controlled

constant-current source to provide outstanding versatility

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

o 16~Lead hermetic TO-5 style package

e Companion Application Note, ICAN 5030 "Applications of RCA CA3000
Integrated Circuit DC Amplifier" covers characteristics of different

operating modes, frequency considerations, 10

MHz narrow band

tuned amplifier design, crystal oscillator design, and many other

application aids

ABSOLUTE-MAXIMUM VOLTAGE LIMITS MAXIMUM POWER SUPPLY VOLTAGE -- 160or t8 V
at TEa = 25°C
OPERATING.-TEMPERATURE RANGE _559C 1041250 MAXIMUM SINGLE-ENDED INPUT-SIGNAL VOLTAGE 7RV
STORAGE-TEMPERATURE RANGE _659C 10 +1500C  MAXIMUM COMMON-MODE INPUT-SIGNAL VOLTAGE . . #2V
LEAD-TEMPERATURE (During Soldering): MAXIMUM DEVICE DISSIPATION:
At distance 1/16  1/32 inch (1.59 £ 0.79 mm) From —55°C to 85°C . 450mwW
from case for 10 seconds max. +265°C Above 85°C . . Derate 5 mW/°C

ELECTRICAL CHARACTERISTICS, at Tpp = 25°C, Voc = +6V, VEE = -6V, unless otherwise specified

-LIMITS TYPICAL
: SPECIAL TEST CONDITIONS TEST TYPE CIIMAO-’
‘ CHARACTERISTICS SYMBOLS Términals No.4 & N0.§ l}ot CIRCUITS €A3000 TERISTICS
‘ Connected Unless Specified CURVES
1; Fig. |Min. | Typ. | Mex. | mits | Fig.
| STATIC CHARACTERISTICS
Input Offset Voltage Vio - 14| s nv 2
Input Offset Current 110 - 2] 10 A 2
Input Bias Current Its - | 23 | 36 Y 3
TERMINALS
4 5
Quiescent Operating ve NC NC - 12.6 - v 4
Vol tage or NC VEE - (w2 ] - v 4
V1o VEE [ N v 4
VEE VEE - {os] - v 4
Device Dissipation Pp NC NC - 30 - L] NONE
DYNAMIC CHARACTERISTICS
Differential Voltage Gain ADIFF Single-Ended Output f = | kHz 6 28 | 32 - dB 5
Single-Ended Input Double-Ended Output f = | kHz 6 - 38 - dB 5
Bandwidth at -3 dB Point BW Vi=10mV, Rg=1k§ - [ 650 [ - | kHz 7
ms:!mum Output Voltage VouT(P-P) f=1 KHz 6 - |e6u - {v(p-P) NONE
ing
Common-Mode Rejection
Ratio CMRR f=1 kHz 9 70 |98 | - d8 8
Single-Ended Input p ~
mpedance ZIN f=1 kHz 11 | 70K | 198K Q 10
Single-Ended Output Zou f=1 khz 13 |55k | & |10.5k| Q 12
Impedance
Total Harmonic Distortion THD Rg=Ik§ f = | kHz VQ=42Vp.g - 02| s % 14
AGC Range (Maximum Vol tage _ _
Gain to Complete Cutoff) AGC f =1 kHz 15 80 90 d8 NONE
STATIC CHARACTERISTICS FOR TYPE CA3000
INPUT OFFSET VOLTAGE AND CURRENT vs TEMPERATURE INPUT BIAS CURRENT vs TEMPERATURE
3 FOSITIVE BC SUPPLY VOLTS (Vgg) = +6 POSITIVE DC SUPPLY VOLTS (Ve - +¢
. NEGATIVE DC SUPPLY VOLTS (Vgg)® =8 NEGATIVE DC SUPPLY VOLTS (Vgg)® =6
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Fig.3

HIGHL IGHTS
® Input Impedance . « « . . . . . . 195 KD typ.
® Voltage Gains « « « + s o « « « « 30 dB typ.
® Common-Mode Rejection Ratio . . . 98 dB typ.
® Input Offset Voltage. « « + . « « 1.4 mV typ.

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

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

92CS-12979R2

Resistance values are in ohms

Fig.| SCHEMATIC DIAGRAM
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LINEAR INTEGRATED CIRCUITS

CA3000

DYNAMIC CHARACTERISTICS AND TEST CIRCUIT FOR TYPE CA3000

DIFFERENTIAL VOLTAGE GAIN vs TEMPERATURE

[POSTTIVE DC SUPPLY VOLTS (Vo) = +6
NEBATIVE DC SUPPLY VOLTS (Vgg)s —6
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COMMON-MODE REJECTION RATIO vs TEMPERATURE
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SINGLE-ENDED INPUT IMPEDANCE TEST CIRCUIT
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+6V

TOTAL HARMONIC DISTORTION vs TEMPERATURE

DIFFERENTIAL VOLTAGE GAIN AND MAXIMUM OUTPUT
VOLTAGE SWING TEST CIRCUIT
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+6V

0SCILLOSCOPE
uT (TEKTRONIX
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COMMON-MODE REJECTION RATIO0 TEST CIRCUIT
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IN CIRCUIT SHOWN IN FIG.68
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SINGLE-ENDED OUTPUT IMPEDANCE vs TEMPERATURE

POSITIVE DC SUPPLY VOLTS (Vce)= +6
NEGATIVE DC SUPPLY VOLTS (Vgg)* ~6

]

4

J; 9 FREQUENCY (f) = | x

2 m TTIT

9 mu

v T

5]

z

3

&

H 8

-

>

a

=

2

S

5 7H+H

o

z

W

w

J

o

z

5_6 11}
-75 -50 -25 25 50 kC) 100 25

AMBIENT TEMPERATURE (T, )—°C
92CS-13301

Figel2

(f) = | kHz
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BANDWIDTH AT -3 dB POINT vs TEMPERATURE
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SINGLE-ENDED INPUT IMPEDANCE vs TEMPERATURE
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SINGLE-ENDED OUTPUT IMPEDANCE TEST CIRCUIT
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LINEAR INTEGRATED CIRCUITS

CA3001

. . o
Video and Wide-band Amplifier HIGHLIGHTS
©®Push-Pull Input & Output
®AGC Range ......... 60 dB typ
®Designed for use in Video Systems and Communication Equipment ° IB““RM"‘E """" : 150 sz,l MH2
. pe . tance . ..... typ.
®Balanced diff | amplifier configuration with lled t source o Inpet Resiv ’
provides outstanding versatility :e:"::;fa:::'m" tres |;5d2 :"
®12-Lead Hermetic TO-5 Style Package o Input Offset Voltage . . . . 1.5 mV fr::
@ Built-in temperature stability for operation from -55°C to +125°C
© Emitter follower input & output APPLICATIONS
®Companion Application Note ICANS5038 “Application of the RCA-CA3001 Integrated- ® Schmitt Trigger oDC, IF, &
Circvit Video Amplifier™, covers different operating modes, gain control, distortion, © Mixer Video
swing capability, 3 stage amplifier design,and a Schmitt trigger study. ® Modulator Amplifier
ABSOLUTE-MAXIMUM YOLTAGE AND CURRENT LIMITS ot Tp = 25°C
Indicated voltage or current limits for each terminal can be applied under the specified conditions for other terminals.
All Volt. are with t to ground ( t 1 of Positive and Negative DC Supplies).
VOLTAGE OR CONDITIONS VOLTAGE OR CONDITIONS
TERMINAL CURRENT LIMITS TERMINAL CURRENT LIMITS
NEGATIVE | POSITIVE | TERMINAL | VOLTAGE NEGATIVE | POSITIVE | TERMINAL | VOLTAGE
2,6 0 1,2,6,10 0
1 2.5 2.5 3,10 € 3 3
M * 8 25 ma 9 %
1,6 0 200-() RESISTOR
2 -8.5 0 3,10 -8.5 CONNECTED BETWEEN
9 % _ | TERMINALSNo.8 & No.10
1,2,6 0 1,2,6,10 0
+10
3 -10 0 9 6 ® 0 3 L]
10 R 1,26 0
126 0 10 -10 0 3 r
4 -8.5 0 9 % 9 hd
10 -6 1,2,6,10 0
1,2,6 0 3 £
5 5 0 3,10 5 n © o 5ma ® N
9 % 200-() RESISTOR
: 0 CONNECTED BETWEEN
'2 TERMINALS Na 10&Na.11
6 2.5 2.5 3,10 6
9 "3 INTERNAL CONNECTION
12 DO NOT USE
INTERNAL CONNECTION
7 DO NOT USE case | "NTERNALLY CONNECTED TO TERMINAL No-3
- (SUBSTRATE) DO NOT GROUND J

OPERATING TEMPERATURE RANGE
STORAGE TEMPERATURE RANGE
LEAD TEMPERATURE (During Soldering):

At distance 1/16 + 1/32 inch (1.59 £ 0.79mm)
from case for 10 seconds max.

MAXIMUM SINGLE-ENDED INPUT-SIGNAL VOLTAGE
MAXIMUM COMMON-MODE INPUT-SIGNAL VOLTAGE
MAXIMUM DEVICE DISSIPATION:
-55 to 85°C
Above 85°C

559C to +125°C
-65°C to +150°C

+265°C
t4V
+25V

450 mW
Derate linearly 5 mW/°C

AMBIENT TEMPERATURE (Tp)—°C
92CS~13290R!

Fig. 4 - Output offset voltage vs. temperature. Fig. 5 - Quiescent
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POSITIVE DC SUPPLY. VOLTS (vcc) = +6 POSITIVE DC SUPPLY VOLTS (Vgc)=+6
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Fig.2 - Input offset voltage and current vs. temperature.
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Fig.3 - Input bias current vs. temperature.
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CA3001

LINEAR INTEGRATED CIRCUITS

ELECTRICAL CHARACTERISTICS, AT Ta = 25°C, Vec =+6 V, VEE= -6 V POSITIVE DC SUPPLY VOLTS (vcc)
NEGATIVE DC SUPPLY VOLTS (Vgg)*-6
FREQUENCY (1):1.75 MHz
LIMITS TYPICAL HH A
CHARACTERISTICS SPECIAL TEST CONDITIONS | gy CHARAC- ©7
(Se€ Page 2 for sympoLs | Terminals No.4 and No.5 | cipeyTs TYPE CA3001 TERISTICS 2 T
Definitions of Terms) Not Connected CURVES Le > :
Unless Specified N N X — S HH 1
Fig. Min. I Typ. [ Max. I Units Fig. g'“'*‘“
STATIC CHARACTERISTICS: ] :
< 184 1 1
Input Offset Voltage vio 12 - 1.5 - mv 2 'é‘ f T
input Offset Current o 13 - 1 10 uA 2 18.3
Input Bias Current [ 13 - 16 36 A 3 18.2] i
-75 -%0 -25 0 25 S0 75 100 125
Output Offset Voltage Voo Rs=1ka c | S4 |30 v 4 AMBIENT TEMPERATURE (Tj)—°C  secs-13287
TERMINALS Fig. 7 - Differential voltage gain vs. temperature.
MODE 4 E)
Quiescent Operating Vg A | Nc | N 38| 4af s [ v 5
OR
Voltage B NC | V| - 4.8 - v
Vit EE 5
¢ |[vee| nc -2 - v 5
D VEE | VEE - 4 - v 5
A | Nc | NC 60 | 78 | 120 [ mw 5
B NC | VEE - 71 - mw 6
Device Dissipation Po
Cc | Veg| NC -l uo| - mw 6
POSITIVE DC SUPPLY VOLTS ((vccl)- ue
. . NEGATIVE DC SUPPLY VOLTS (VEg)*~
O |Vee| Ve 8 mw i AMBIENT TEMPERATURE (Ta)s28%C
DYNAMIC CHARACTERISTICS: 20
\
Differential Voltage Gain A f - 1.75 MHz 16 19 - dB
) ) DIFF 7.8 o 6
(Single-ended input and output) f - 20 MHz 10 14 - dB T \\
Bandwidth at -3 dB Point BW Rg = 500 16 | 29| - | mHz| NONE s, Y
Maximum Output Voltage Swing | VoyT(P-P) | Rg =508 f=1.75 MHz 5 Vp.p| NONE 3 N
f - 1.75MHz, Rg = 1 KL " - 5 8 dB g8
Noise Figure NF - 3
f - 11.7 MHz, Rg - 1 K{! 11 - 7.7 - d8 9 > R
Common-Mode Rejection Ratio CMRR f -1 KHz 70 88 - dB 10 \
Input Impedance Components: —Ql
0. 10 100 1000
Parallel Input Resistance: RIN f  1.75MHz 50 140 - KQ " FREQUENCY (f) — MHz 92CS-13282R!
Parallel input Capacitance cin 175 MHz 34| 71 | oF " Fig. 8 - Differential voltage gain vs. frequency.
Output Resistance RouT f  1.75 MHz 45 70 Q NONE
AGC Range (Maximum voltage AGC f 1.75 MHz 55 60 4B NONE
gain to complete cutoff) N
POSITIVE DC SUPPLY VOLTS (Vcc)=+6 | T
NEGATIVE DC SUPPLY VOLTS (Vgg)=-6 T POSITIVE DC SUPPLY VOLTS (Vcc)*+6 POSITIVE DC SUPPLY VOLTS (Vcc)=+6
AMBIENT TEMPERATURE (Tp)+25°C H NEGATIVE DC SUPPLY VOLTS (Vgg)® -6 NEGATIVE DC SUPPLY VOLTS (VEE) -6
T r reasse: 8! F Y (f) 1 kHz AMBIENT TEMPERATURE (Tp)=25°C
HHHTTE : : 120| |
jEsagtast T o
20 z = » 0 ‘&
- o 1 N weur L L
$ 4] & o capaciTance | | | 2
—~ @ = w o/ w
£ g, Z . L 2
13 2o % T 5
3 I3 H 4 f 3
w NCYA (195571 7- Mz 3 65 & 40 A e g
w H 5 L aneuT N .
g s (R 2 }TESISTANC'E , &
o) i : — o
° 500 1000 500 2000 2500 3000 75 50 -25 O 25 50 75 100 125 o D LK v o
SOURCE E (Rg)—8 328 AMBIENT TEMPERATURE (Tp)—°C  92Cs-13268 FREQUENCY (f) — MHz 92C5-13281
Fig. 9 - Noise figure vs. source resistance and frequency. Fig. 10 - Common-mode rejection ratio vs. temperature. Fig. 11. Input imped comp ts vs. freq y.
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LINEAR INTEGRATED CIRCUITS

CA3001

Iro= I1;-Igl +6V
1Tyl +11gl
g ——°

DIFFERENTIAL
VOLTMETER
(FLUKE TYPE 80!
oR
EQUIVALENT)
92CS-13553
92¢5-13587 92Cs-13556 * Ss:patate tqn:d input:tivgqits'are u;qd fmd 1._7"51 MHz and 11.7 MHz.
1. Adjust Vg for VouT(DC) =0 1 0.1 V 2. Measure Vg and record B} urce-resistance matching taps adjusted with circuit tuned to
input otfast von?cueT(Vlo) inmV as Vg E Fig. 13 - Input offset current and input bias current ;%?ggacrl‘i?u :"'d with 50-ohm resistor connected to simulate
V10=1000 test circuit. -
. Fig. 14 . Noise figure test circuit.
Fig. 12 - Input offset voltage test circuit. g 9
37-250
ot
N Y o001
200pt | = WF
! "
304K L
5) 0.0l uF
GSCILLOSCOPE

ATTENUATOR ®
WITH HIGH-GAIN |
DIFFERENTIAL 7:500 t
INPUT soa  |ca300l
(TEKTRONIX TYPE /F
530, 540, OR 580 © VOLTMETER
WITH TYPED PLUG-IN L
TEKTRONIX TYPE 502,
R

|||-@P

o ) = 0.000 T
EQUIVALENT) 175 MHZ ,‘(F_ =
AMPLIFIER L
= v = GAIN: O TO 45d8 s v 1_ .
3
COMMON-MODE REJECTION RATIO  _gy x
(a*)(2)(03) I
CMR= 20 L0G, oA 12103
0 E g (rms) 92¢5-13554 L Viss
.
A+ SINGLE - ENDED VOLTAGE 175 MHz AWITH S IN POSITION X
GAIN A ANGE * 20 LOGg St 22 LB 2
:é?;:ct AGC RANGE 0610 TWITH S IN POSITION Y
Fig. 15 - Common-mode rejection ratio fest circuit.

92CS-13586

Fig. 16 - AGC range test circuit.
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CA3002
IF Amplifier

®Designed for use in C ication E
.ﬂ 1 d ‘i“ . (3

» £

P with
provides outstanding versatility
® 10-Lead hermetic TO-5 style package

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

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

ABSOLUTE-MAXIMUM YOLTAGE AND CURRENT LIMITS, at Ta = 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 + 0.79mm)
from case for 10 seconds max.

MAXIMUM DEVICE DISSIPATION:
-55 to 85°C
Above 85°C

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

10 =—m
Iry-nh

o

~

INPUT UNBALANCE CURRENT (:
1
i
T
8
1
, 8

-75 -5 -25 0 25 50 75 100 125
AMBIENT TEMPERATURE (Tq)—°C 92Cs-13347

Fig.2 - Input unbalance voltage & current vs temperature.

POSITIVE DC SUPPLY VOLTS (Vcg) = +6
NEGATIVE DC SUPPLY VOLTS (Vgg)® ~6
FREQUENCY (f) =1.75 MHz

T

23

VOLTAGE GAIN (A)-dB

-75 -80 -25 25 80 75 100 ' 125
AMBENT TEMPERATURE (Tp)—°C
92CS-13344

Fig. S8 - Ditferential voltage gain vs temperature.

........... nv

..... -559C to +125°C
..... -65°C to +150°C

+265°C
4V

450 mW

STATIC CHARACTERISTICS AND TEST CIRCUITS

POSITIVE DC SUPPLY VOLTS (Vge) = +6

NEGATIVE DC SUPPLY VOLTS (Vgg)= —6

p

/

INPUT BIAS CURRENT GI)" MICROAMPERES
T
1
T
1

-75 -%0 -25 o 25 50 ™ 100 125
AMBIENT TEMPERATURE (Tpa) —°C 92CS-13345

Fig.3 - Input bias current vs temperature.

STATIC CHARACTERISTICS AND TEST CIRCUITS

POSITIVE DC SUPPLY VOLTS(Vce)s +§
NEGATIVE DC SUPPLY VOLTS (Vgg)s —6
AMBIENT TEMPERATURE (Tp)=25°C

VOLTAGE GAIN (A-dB
o

(X} 10

FREQUENCY (f) — MHz
92CS-13382

Fig. 5b - Differential voltage gain vs frequency.
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LINEAR INTEGRATED CIRCUITS

HIGHLIGHTS
© Input Resistance . . . ... 100 kQ typ.
® Output Resistance . . . . . 70 Q typ.

@ Voltage Gain. . 24 dB typ. @ 1.75 MHz
® Push-Pull Input, Single-Ended Output

® -3 dB Bondwidth . ..... 11 MHz typ.
®AGC Range. . ........ 80 dB typ.
® Useful Frequency Range DC to. .15 MHz

APPLICATIONS
® Product Detector © AM Detector
oIF & Video ® Schmitt Trigger

Amplifier

?)VJ-

* TERMINAL No. 6 IS AN
INTERNAL CONNECTION

DO NOT USE

CASE AND SUBSTRATE
ALL RESISTORS ARE IN OHMS

Fig. 1 — Schematic diagram.

92CS-12953R2

POSITIVE DC SUPPLY VOLTS (Vge)s +6
NEGATIVE DC SUPPLY VOLTS (vggl)= ~6

3

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

%0 -25 0 25 50 75 100 125
AMBIENT TEMPERATURE (T )-"C

3

92CS-13562
Fig.4 - Quiescent operating voltage vs temperature.

POSITIVE DC SUPPLY VOLTS (Vgg) = +6
NEGATIVE DC SUPPLY VOLTS (Vgg)® -6

HH
nass

BANDWIDTH AT -3dB POINT (BW)-MHz

=75 -5 -25 O 25 50 75 100 125
AMBIENT TEMPERATURE (T )—*C
92CS-13346

Fig. 6 - Bandwidth at -3 dB point vs temperature.
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LINEAR INTEGRATED CIRCUITS

CA3002

ELECTRICAL CHARACTERISTICS, ot T, =25°C, Vcc =+6 V, VEg =6 V “H POSITIVE DC SUPPLY VOLTS (Vgc)* +6
HIT NEGATIVE DC SUPPLY VOLTS (Vgg)s -6
LIMITS TYPICAL 15 AMBIENT TEMPERATURE (Tp)*25°C
| SPECIAL TEST CONDITIONS |  TEST CHARAC- EEEEE A
CHARACTERISTICS sympoLs | TERMINALS No3 & No4 | CIRCUITS CA3002 TERISTICS g
NOT CONNECTED CURVES h
UNLESS OTHERWISE NOTED " - - - g
Fig. | Min. | Typ. | Max. | Units|  Fig. s
x
STATIC CHARACTERISTICS: 3 HH
W
input Offset Voltage vio 4 - 2.2 - mv 2 8
o T
Input Unbalance Current i1} - 2.2 10 HA 2 2
Input Bias Current It - 2 36 HA 3
MODE TERMINAL Q
- 7 [ 528 R 1000 1500 2000
URCE RESISTANCE (Rg) —Q
Quiescent Operatin,
Voltage 8 VEE NC N 28 N v P’ 92Cs-13397
Vee Vee " 3.9 A v P Fig. 7 - Noise figure vs source resistance.
Device Dissipation PT - 55 - mw None
Vee
DYNAMIC CHARACTERISTICS: v
SRR o
Differential Voltage Gain ViN = 10mV aortBTCHING -
(Single-Ended Input ADIFF f = 1.75 MHz 9|2 |- ]| s&s ORMER
and Output) Rs = 50Q
Bandwidth at -3 dB Point BW Rg = 5082 VN = 10 mV - 1 - MHz 6
Maximum Output Voitage Swing | VoyT(P-P) - - 8.5 - Vp.p None
Noise Figure NF =175 MHz Rg = 1 k) 8 - 4 8 d8 7
Input Impedance Components:
Parallel Input Resistance RIN f =175 MHz None - 100k - Q None Vg
- 92C$-13566
Parallel Input Capacitance .CIN f =175 MHz None - 4 - pF None -ev
*Taps are adj d to provide i valyes of Rg
Output Resistance RouT f =175 MHz 14 - 70 - Q 9a& 9% with tank tuned to resonance at 1.75 MHz, and a resistor
d to simulate the noise diode.
AGC Range (Maximum Voltage . . .
Gain to Complete Cutoff AGC f= 175 MHz 13 60| 80 | - [ a8 12 Fig. 8 - Noise figure.
T POSITIVE DC SUPPLY VOLTS (Vcg) = +6 HH POSITIVE DC SUPPLY VOLTS (Vgg)® +6 M T POSITIVE DC SUPPLY VOLTS (Vcg) = +6 TH
HH NEGATIVE DC SUPPLY VOLTS (Vgg)® —6 HH NEGATIVE DC SUPPLY VOLTS (Vgg)® =6 H sEams NEGATIVE DC SUPPLY VOLTS (Vgg)* -8 T
FIT] FREQUENCY (1) = 175 MHz ] AMBIENT TEMPERATURE (Ta)e25°C ns 1t F Y (1) = LTS MHz it
EEH IWPuT ADWUSTED FOR 3¢ ORDER HARMONIC 2 [
q a 3 [ 3098 BELOW FUNDAMENTAL. H
| . Tttt i
8 HIH 45 § uaas 28 lhpl_,', %
ﬁg 5§ § 4 1 ™ unusnn R
& i X ! a8
] §o T T
gf‘-’ & Ep = o3 ou !
§o e §. =P se THH U] iauss
U-g. §§ - gf '
i
- 2. H I
£ E 15
[ I una
-75 -5 -25 25 50 75 100 125 ° 0o 5 20 25 30 QLTI e
AMBIENT TEMPERATURE (Tp) —*C FREQUENCY (f) —MHz AMBIENT TEMPERATURE (Ta)—°C
92C5-13399 92C5-13400 92¢s-13402
Fig. 9a - Output resistance vs temperature. Fig. 9b - Output resistance vs frequency. Fig. 10- Input level for — 30 dB intermodulation
vs. temperature
V¢
Vee %c
+ev OSCILLATOR iy
[ POSITIVE DC SUPPLY VOLTS (Vggi» +6
L NEGATIVE DC SUPPLY VOLTS (Vgg)= =6
= MIXER AMBIENT TEMPERATURE (Tp)»25°C
1 8MHz TO 40kHz|
v Tom
ATTENUATOR ANTA
el e il e
1+1800.000 kHz Packaro T EQUIVALENT)
f2= 1801.500 kHz pLERAL R SIGNAL
y! SOURCE =

(HEWLETT-
PACKARD VARIABLE

S
Tz
O.IuF = §
I = TYPE 658 OR | DC SUPPLY
= &
&
4

EQUIVALENT) | (O TO-6V)

J_ VEE

5811 = -6v s2¢s-13565

-6V 92CS-13564

1) Increase both input-signal tones until the 2f2-f1 and 2f1-f2 output-
signal voltages are 30 dB below the fq and f2 output-signal voltages. 1) Set at 80 4B

2) Measure rms values of the input and output signal voltages. ° K 15 20 25 30 2) Set variable dc supply voltage at 0 V.

3) The measured input signal voltage is that value when the 3rd-har- FREQUENCY (f)—MHz 3) Increase signal input voltage until RF V.T.V.
monic intermodulatio products are 30 dB below the fundamen- 92¢s-13401 output. gnal inputvoltage -T.V.M. indicates 5 mv

o outputs, . Fig. 12- AGC range vs frequency. 4) Set variable dc supply voltage at -6 V.
5) Adjust attenuator until RF V.T.V.M. again indicates 5 mV output.
6) Change in attenuator setting in dB is total AGC Range.

Fig. 13- AGC range.

Fig. 11 - Intermodulation Test Circuit .
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LINEAR INTEGRATED CIRCUITS

CA3004

RF Amplifier

. D‘signcd for use in Communications Equipment

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

® 12-Lead Hermetic TO-5 Style Package
© Built-in Temperature Stability for Operation from -55° C to +125° C

® Similar to RCA CA3005 and CA3006, plus Emitter-Degeneration Resistors
to Provide More Linear Transfer Characteristic and Increased Input-Signal
Handling Capability

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

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

OPERATING-TEMPERATURE RANGE
STORAGE-TEMPERATURE RANGE

LEAD TEMPERATURE (During Soldering)
At distance 1/16 + 1/32 inch (1.59 * 0.79mm)
from case for 10 seconds max.
MAXIMUM SINGLE-ENDED INPUT-
SIGNAL VOLTAGE
MAXIMUM COMMON-MODE INPUT-
SIGNAL VOLTAGE

MAXIMUM DEVICE DISSIPATION

VOLTAGE LIMITS CONDITIONS VOLTAGE LIMITS CONDITIONS
TERMINAL TERMINAL
NEGATIVE | POSITIVE | TERMINAL | VOLTAGE NEGATIVE | POSITIVE | TERMINAL | VOLTAGE
1 NO CONNECTION 7 NO CONNECTION
6 0 8 NO CONNECTION
12 0 2 0
3 9.5 3 -6
2 9.5 0 3 s 6 0
10 % 9 0 2 10 %
1 % 1 )
2 0 12 0
6 0 2 0
9 % 3 -6
3 -12 .0 10 % 6 0
1 "3 10 0 +12 9 %
12 0 1 ©
) 0 12 0
6 0 2 0
4 12 0 S © 3 6
. 10 % 6 0
1 % 1 0 +2 10 %
12 0 1 %
26,12 0 12 0
3 -6 2 0
5 ¥ 0 9 " 3 -6
10 % 6 0
1 3 12 -3.5 +3.5 ) %
10 %
§ 2 1 %
9 % CASE INTERNALLY CONNECTED TO TERMINAL
6 35 a5 10 % NO.3 (SUBSTRATE) DO NOT GROUND
i 46
12 0

... -559C 1o +125°C
... -65°C to +150°C

... 4265°C

® © 06 0o © 0 0 o o

e

Push-Pull Input and Output
Wide and Narrow-Band Amplifier
AGC
Detector

Operation from DC to 100 Mc/s
Mixer

Limiter

Modulator

RF, IF, and Video Frequency

Capability

SCHEMATIC DIAGRAM FOR CA3004
SEE NOTE

NOTE: Connect Terminal No. 10 to most
p:nlf:vo dec supply voltage used for
circuit.

Fig.1

TYPICAL STATIC CHARACTERISTICS AND
TEST CIRCUITS FOR TYPE CA3004
(Figs. 2 to 8)

INPUT OFFSET VOLTAGE AND CURRENT

VS TEMPERATURE

POSITIVE DC SUPPLY VOLTS (Vcg)® +6
NEGATIVE' DC SUPPLY VOLTS (Vgg)e —6

1117
1117
T
>
€
11
EEL ssns
> = F Lo TAGEHHHH
Z, H
J E L
S 3
-
5 HrH
d H11 -+
w
8,
5 e §ESiasinsecciasta
2 HHHH HEE
75 %0 -25 0 25 350 75 100 I28
FREE-AIR TEMPERATURE (TRa)—°C
92CS-13302
Fig.2
INPUT BIAS CURRENT VS TEMPERATURE
111
POSITIVE DC SUPPLY VOLTS (Vec)® +6
T NEGATIVE DC SUPPLY VOLTS (Vgg) = 6
< 1
S o
)
&
c
x
g, 5
[ 3
3
3
H =3
o
2 Eaaiiaid
£ HH
Ht
HH
LILLIILII1IL]

-3

T

25 %0 715 100 25
FREE-AIR TEMPERATURE (TEp)—°C

Fig.3
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LINEAR INTEGRATED CIRCUITS

CA3004

ELECTRICAL CHARACTERISTICS, at Tga = 25° C, VoC = 6V, VEE = -6 V unless otherwise specified

LIMITS TYPICAL
CHARACTERISTIC | SPECIAL TEST CONDITIONS CTEST TYPE TCEH,{‘.?Q%S
s SYMBOLS Terminals No.4 and No.5 Open IRCUIT CA3004 CURVES
. Unless Otherwise Specified Fig. Min. I Typ. I Max. ] Units Fig.
STATIC CHARACTERISTICS
Input Offset Voltage Vio Fig.4 - 17 5 mv Fig.2
Input Offset Current Io Fig.5 - 0125 S HA Fig.2
Input Bias Current I Fig.5 - 21 40 KA Fig.3
TERMINALS
4 5
Quiescent Iy NC NC Fig.8 - 1 - mA Fig.6
Operating or .
Current m VEE NC Fig.8 - 2.7 - mA Fig.6
NC VEE Fig.8 - 0.45 - _mA Fig.6
33 Veg Fig.8 - |15 ] - mA Fig.6
Quiescent Operating Iy | - Fig.8 - |- - Fig.7
Device Dissipation 2 Fig.8 - % - mw NONE
DYNAMIC CHARACTERISTICS
Power Gain Gp f = 100 Mc/s Fig.11 10 12 - dB Fig.9
Noise Figure ‘ NF f = 100 Mc/s Fig.11 - 6.3 9 dB Fig.10
O e atio CMR f=1Ke/s Fig13 | - | 98| - a8 Fig.12
“2‘;"" ?o“c‘of.'.ﬁ:ie"éh‘é%% AGC f = 1.75Mc/s Fig.14 | -60 - - dB NONE

DEFINITIONS OF TERMS

Input Offset Voltage

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

Input Offset Current

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

Input Bias Current

The average value (one-half the sum) of the cunents at the two

input when the P ges at the two
output terminals are equal.

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

Quiescent Operating Current Ratio

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

Device Dissipation

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

QUIESCENT OsPERATlNG CURRENT RATIO
Vi

Power Gain

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

Noise Figure

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

Common-Mode Rejection Ratio

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

Common-Mode Voltage Gain

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

Differential Voltage Gain

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

AGC Range

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

INPUT OFFSET VOLTAGE TEST CIRCUIT

DIFFERENTIAL
VOLTMETER

1. ADJUST R, FOR Vo1 =0£0.1V
2. RECORD Vg

92C5-13578

INPUT OFFSET CURRENT AND BIAS CURRENT
TEST CIRCUIT

Vee

INPUT OEFSE'
CURRENT (rm)-u.z Igl

INPUT BIAS

CURRENT (1p)» H25T6

VEE 92cs-13579

Fig.5

QUIESCENT OPERATING CURRENT VS TEMPERATURE

H POSITIVE DC SUPPLY VOLTS (Vgc)s +6
H+ NEGATIVE DC SUPPLY VOLTS (Vgg)s ~6
2 = TERMINALS No. 4 & No. 5

CONNECTED TO Vgg

~—— ——— = TERMINALS No. 4 & No. 5 OPEN

QUIESCENT OPERATING CURRENT
(IN TERMINAL No. 9 OR il)—mA

[TTTT
-75 -5 -2% 25 50 ™ 100 L
FREE-AIR TEMPERATURE (Tga)—°C

92813584
Fig.6

TEST CIRCUIT FOR TYPE CA3004

OUIESCENTN%PERAT ING CURRENT, QUIESCENT

CURREN!
DISSIPATION TEST CIRCUIT

T RATIO, AND DEVICE

o5

TEMPERATURE
T T T
|5 _4] POSITIVE DC SUPPLY VOLTS (veg) = +6 (111} O uF
1‘* 11 NEGATIVE DC SUPPLY VOLTS (VEE)' -6 T

W/Ig OR Ig71))

o

RATIO (I

QUIESCENT OPERATING CURRENT

-75 -5 -25 25

50 7% 100 125

FREE-AIR TEMPERATURE (Tra) —°C

Fig.7
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92¢5-13304

-6V
vee

92C8-13877

Py = Voc (g +110 +I11) +VEE I3

Fig.8




LINEAR INTEGRATED CIRCUITS

CA3004

TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPE CA3004 (Figs. 9 to 14)

POWER GAIN VS FREQUENCY NOISE FIGURE VS FREQUENCY 100 Mc/s POWER GAIN AND NOISE FIGURE TEST CIRCUIT
. Yoo
POSITIVE DC SUPPLY VOLTS (Vcc)= +6 . POSITIVE OC SUPPLY VOLTS (Vgc)* +6 o
NEGATIVE DC SUPPLY VOLTS (\f:;i- -6 NEGATIVE DC SUPPLY VOLTS (Vggd® =6 +
FREE-AIR TEMPERATURE (TFa) = 25°C FREE-AIR TEMPERATURE (TFa) = 25°C
IMPEDANCE (Rg) » 50 8 SOURCE RESISTANCE (Ry) = 50 & 1000pF
LOAD IMPEDANCE (R() * 50 8 ¥
\\' 4 _ =
N ]
] N [ o
! g »
$ ™ § o ]
3 i //
: i, o
0 Py
100
© FREQUENCY (t)—Mc/s 1% : FREQUENCY (#) —Me/s
92CS-13368 $2CS-13370
Fig.9. Fig.10
“FOR POWER-GAIN TEST
FOR NOISE -FIGURE TEST Vee
-6V 92CM-13538
Fig. 11
) AGC RANGE TEST CIRCUIT
COMMON-MODE REJECTION RATIO VS TEMPERATURE COMMON-MODE REJECTION RATIO TEST CIRCUIT 37;%30 :23
POSITIVE OC SUPPLY VOLTS (Vocl® +6 :‘01‘:’ "}‘,\ 1 °}°r°'
NEGATIVE DC SUPPLY VOLTS (Vgg)« -6 +—
{t) =1Ke/s d ko?'.c (-ﬁ
HHH W) xa
anprrtsopn
HH il 0.0IsF
naw asns OsciLLoscopE AT O
g sune DIFFERENTIAL z=302
@ {TexTRONIX TYPE soa °"°: z aF
w, E 30, 540, OR $80
& [y WITH TYPE D PLUG-IN O VOLTMETER
gl TEKTRONIX TYPE $02, oo
22 P EQUIVALENT) 175 Mers D QOO ‘L
H gionkC = AMPLIFIER .
S saess: GAIN: 0 TO 45 ¢8 s
T — Y I
1T HH v‘:
%0 -2 25 %0 75 00 5 COMMON-MODE REJECTION RATIO -V
- — . (A%)(2)(0:3)
FREE-AIR TEMPERATURE (TFa) - cmR - 20 L0652 vee i7swers o mange« 20 Loggg A WIS W POBTIN X
Fio.12 "A=SINGLE - ENDED VOLTAGE : SOURCE A WITH $ IN POSITION ¥
9. GAIN 92cs-13588
Fig.13 Fig.14
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LINEAR INTEGRATED CIRCUITS

CA3005, CA3006
RF Amplifiers

e Designed for use in C ications E

quip

o Balanced Differential Amplifier Configuration with Controlled Constant-Current

Source to Provide Unexcelled Versatility

® 12-Lead Hermetic TO-5 Style Package.
e Built-in Temperature Stability for Operation from -55° C to +125° C

® Companion Application Note, ICAN 5022 ‘‘Application of RCA CA3004, CA3005,
and CA3006 Integrated Circuit RF Amplifiers’’, covers characteristics of
different operating modes, noise performance, cross-modulation, mixer, AGC

limiter, detector, and amplifier design considerations.

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

Voltage limits shown for each terminal can be applied under the indicated voltage conditi

Push-Pull Input and Output
Wide and Narrow Band Amplifier
AGC
Detector
RF, IF, and Video

Frequency Capability
Operation from DC to 100 MHz
Mixer
Limiter
Modulator
Coascode Amplifier

e © o o o

for other terminals

All voltages are with respect to GROUND (common terminal of Positive and Negative DC Supplies)

OPERATING-TEMPERATURE RANGE

STORAGE-TEMPERATURE RANGE

OLTA
TERMINAL VOLTAGE LIMITS CONDITIONS TERMINAL VOLTAGE LIMITS CONDITIONS
NEGATIVE| POSITIVE | TERMINAL | VOLTAGE NEGATIVE | POSITIVE | TERMINAL | VOLTAGE
7 0 1 0
8 6 7 0
§ 9 +6 9 +6
1 3.5 +3.5 10 6 8 12 0 10 +6
11 +6 11 +6
12 0 12 0
2 TEST POINT: DO NOT APPLY VOLTAGE FROM 1 0
EXTERNAL SOURCE 7 0
1 0 8 6
! Kl 9 0 2 10 +6
e 1 +6
- 9 6
3 85 0 10 :6 12 0
11 +6
|12 0 1 0
1 0 7 0
: ; 10 0 12 s €
. y * 9 +6
4 s 0 }81 :g 1 +6
+
12 0 12 0
1 0
1| o 1o
9 +6 1 0 RV, ] &
5 12 0 0 6 9 +6
11 +6 10 *
12 0 12 0
8 9.5
1o 5 |
s . 12 9.5 0 10 6
6 6 0 10 +6 1 %
11 +6 CASE Internallv connected to Terminal No.8 (substrate)
12 6 DO NOT GROUND
1 0
8 B
9 +6
7 3.5 +3.5 10 +6
1 +6
12 0

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

from case for 10 seconds max.

MAXIMUM SINGLE-ENDED INPUT-

SIGNAL VOLTAGE

MAXIMUM COMMON-MODE INPUT-

SIGNAL VOLTAGE

MAXIMUM DEVICE DISSIPATION

84

............... -559C to +125°C
................ -65°C to +150°C
LEAD TEMPERATURE (During Soldering)

................... +265°C

.......................... 35V

SCHEMATIC DIAGRAM FOR CA3005 AND CA 3006

SEE NOTE

CASE_AND
SUBSTRATE RESISTANCE VALUES
IN OHMS

925~ 13343R)
NOTE: Connect Terminal No.9 to most

positive dc supply voltoge used for
circuit.

Fig.1

INPUT OFFSET VOLTAGE AND CURRENT

1 POSITIVE DC SUPPLY VOLTS (Vcg)® +6 #&:—»{—
TH{NEGATIVE DC SUPPLY VOLTS (Vgg)s ~6 ssas
Ricsses: TR
< 1T T o™ 5\1‘
3 B H ;‘;@bﬁ
' [ 3 -1 u"
gl
¥,
s
g i
'_D-
35 uss -
wy r
3E | 4
QUL susas msasa

FREE-AIR TEMPERATURE (Ta)—°C

°CS-1337

Fig.2

INPUT OFFSET VOLTAGE TEST CIRCUIT

L I
oc

DIFFERENTIAL
VOLTMETER

1. ADJUST R, FOR Vo,r=0£0.1V
2.RECORD Vi

$2CS-13832

INPUT BIAS CURRENT

HH POSITIVE DC SUPPLY VOLTS (Vec)s +6
1117
11T

NEGATIVE OC SUPPLY VOLTS (Vggi® -6

INPUT BIAS CURRENT —uA -

-7 -% -2% 25
FREE-AIR TEMPERATURE (TFa) —°C

% 75 100 123

92CS-1338

Fig.4




CA3005, CA3006

ELECTRICAL CHARACTERISTICS, at T4 = 25°C, Voo = %V, Vgg, = -6V

LIMITS TYPICAL
- TYPE TYPE CHARAC
CHARACTERISTICS SYMBOLS | SPECIAL TEST CONDITIONS | CIRCUITS CAI0S CAZ06 TERISTICS
Terminals No.3,4,5, and 6 Not CURVES
Connected Except Where Noted| Fig  [Min.] Typ. |Max. Min.| Typ. [Max. Fig,
STATIC CHARACTERISTICS
Input Offset Voltage Vio Fig.3 | = 2.6 5 | - 0.8 mv ng.z
Input Offset Current Iio Fig.4 - 1.4 - |- 1.4 - HA Ff”
Input Bias Current Iig Fig.4 - 19 0| - 19 40 LA Fig.5
TERMINALS
o = >
Quiescent ig.10 | — -1 - 1 [ -] ma | Figs
Operating of L NC Fig 5 1 80 |
Current I NC -VEE Fig. - 2.7 -1 = 27 - | mA NONE
u VEE NC Fig.10 | - | 045 | - | — | 045 | - | mA | NONE
-VEE -VEE Fig. 10 [ - 1.25 -1 - 1.25 - | mA Fig6 |
1 - .
uiescent Operating U i - - - 105 - - Fig.7
QCunent Ratio 1 Fig. 10 1.05 ‘&
Device Dissipation PT Fig. 10 | - 2% -1 - 26 - | mw NONE
DYNAMIC CHARACTERISTICS
» f = |Cascode Configuration Fig. 11 | 16 20 - |16 20 - | a8 Fig.9
Power Gain Gp IMO?" , g;f;?ivge:'l;%t‘;:mpl. Fig12 | 14 16 | 1a 16 -l @ Fig.11
f = |[Cascode Configuration Fig. 11 | - 7.8 9 | - 7.8 9 dB Fig.13
Noise Figue NF 1»221; g;’gﬁ’:;‘f;:‘o:’“‘" Fig12 | - | 7.8 9| - 18 9| a8 | Fig.14
Common-Mode _ - N 101 -1 ¢8 '
Rejection Ratio CMR | f =1 kHz 101 0 Fig.15
AGC Range (Max. Voltage - . - . - -| a8 N
Gain to Complete Cutoff) AGC | f =175 MH: 60 60 ONE

POWER-GAIN (CASCODE CONFIGURATION)

CASCODE CONFIGURATION
FREE-AIR TEMPERATURE (Tra) = 26°C
40
38
~
b,
S \\\ S
1 N e
T
S 28 )
z g
S . rRERN
H NN
g
s
10 100
FREQUENCY (1) — Mc/s
92CS-13519

Fig.

7

NOISE FIGURE AND POWER GAIN TEST CIRCUIT
(CASCODE CONFIGURATION)

52- a
VOLTMETER %
OR

NOISE
AMPLIFIER ¥

925 -13529
f (4] Cy Ly L2
Mc/s | pF poF pH uH
30 [14-150| 5-40| 0.3-0.6 [0.8-1.4
100 | 5-40 | 5-40/0.07-0.12|0.15-0.3

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

Fig.

10

POWER-GAIN (DIFFERENTIAL-AMPLIFIER

CONFIGURATION)

[DIFFERENTIAL-AMPLIFIER CONFIGURATION
FREE-AIR TEMPERATURE (Tpy) » 25°C

30]

A

\\\‘

/ [
X

POWER GAIN (Gp) — d¢8

FREQUENCY (f) — Mc/s

Fig. 8

92C$-13520

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

Vec
+6v

QUIESCENT OPERATING CURRENT

LINEAR INTEGRATED CIRCUITS

POSITIVE DC SUPPLY VOLTS (vee)e +6

NEGATIVE DC SUPPLY VOLTS Wﬁf,. -€

= v TERMINALS No. 4 &
CONNECTED TO

sumE
T

-ualmsm

sas-3=sa

QUIESCENT OPERATING CURRENT
(IN TERMINAL NO. 10 OR 1) — mA
T3
1T
1T
A §

-75  -30 -25 25 %0 78 100 128
FREE-AIR TEMPERATURE (Tgal—°C

Fig. 5

QUIESCENT OPERATING CURRENT RATIO

POSITIVE DC SUPPLY VOLTS (vec)= +6

HH
mIm

HH
o1

NEGATIVE DC SUPPLY VOLTS (Vgg)® -6

RATING CURRENT RATIO

1 OR I,,/T

[Tio/T

NT

-5 -% -25 0 25 %0 78 100 28
FREE-AIR TEMPERATURE (Tga)—°C
92CS- 13319
Fig. 6
100-Mc/s NOISE FIGURE VS. Vee (CASCODE
CONFIGURATION)
CASCODE CONFIGURAT ION

POSITIVE DC SUPPLY VOLTS (vge) s +6

FREE -AIR TEMPERATURE (Tfp) » 25°C

EREQUENCY (1), a0 M/

SOURCE RESISTANCE (Rg) = 50 @

H

1171

1171

11T

e aaes

l @

; -

£,

-

¥ .

g
3t ssss

-2 -3 -4 8 -6 - < % -0
NEGATIVE DC SUPPLY VOLTS (Vgg)
. 92C3-13388
Fig. 9

100 Mc/s NOISE FIGURE VS. Vgg (DIFFERENTIAL
AMPLIFIER CONFIGURATION)

OIFFERENTIAL- IFIER CONFIGURATION

POSITIVE OC S§PPLY VOLTS el =+

FREE-AIR TEMPERATURE (TFA) =

FREQUENCY (1) = 100

50-8 50-a
SIGNAL RF
SOURCE # VOLTMETER #
OR OR
NOISE NOISE
DIODE ¥ AMPLIFIER ¥
1 I
Vee
-6v 92¢s-13528
13 < C2 Ly La
Mc/s pF pF uH uH
30 |[5-40 {1.5-20 | 1.2-2 1.2:2
100 | 1.12 | 1-12 [0.4-0.7 | 0.25-0.5

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

Fig. 11

Me/s
SOURCE R”YM (Rg) =508

NOISE FIGURE (NF)—d8

b

] -2 -3 -4 B -6 -7

NEGATIVE DC SUPPLY VOLTS (Vgg)

Fig. 12
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LINEAR INTEGRATED CIRCUITS

CA3005, CA3006

COMMON-MODE-REJECTION RATIO

POSITIVE DC SUPPLY VOLTS (Vcc)* +6
NEGATIVE DC SUPPLY VOLTS (Vgg)es —6
Y () = | Ke/s

T
T
I

1T
1
1T

REJECTION

RATI0O — d8

MMON - MOOE

1T T
11 T
11 1

T
T
T

-3 -5 -28 25 50 ™ 100

FREE-AIR TEMPERATURE (Tga)—°C
92C8-1333

Fig.13

COMMON-MODE-REJECTION RATIO
TEST CIRCUIT

vee
+6 Vv

OSCILLOSCOPE
WITH HIGH-GAIN
OIFFERENTIAL

NPUT

i
(TEKTRONIX TYPE
530, 540, OR 380

WITH TYPE D_PLUG-IN
TEKTRONIX TYPE 502,

EQUIVALENT)

COMMON MODE REJECTION RATIO

ViNTO 3V owF  Yee e
(RMS) I_ V0 Logg e 121 02
VoIFF (RMS)
L veE
- -6V % A*SINGLE-ENDED VOLTAGE GAIN

92cH-13%34

Fig. 14

AGC RANGE TEST CIRCUIT

37-2%0
ot

ATTENUATOR
Z+504

175 Mc/s.
AMPLIFIER
GAIN: O TO 45 d8

1T5Mc/s
SIGNAL
SOURCE

Vee
*V oo0r
uF

RF
VOLTMETER

Vee
-6v

20 LOG; A WITH S IN POSITION |
AGC RANGE 10 WITH S IN POSITION 2

92C5-13578

Fig.15

86



LINEAR INTEGRATED CIRCUITS

CA3007
AF Amplifier

® Designed for use in Sound Systems and Communication Equipment

¢ Balanced differential-amplifier configuration with controlled constant-
current source provides for both audio amplification and phase inversion

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

e Eliminates need for audio driver transformer

o Companion Application Note, ICAN 5037 "Application of the RCA-CA3007
Integrated Circuit Audio Driver" covers design of a dual supply audio
driver in a direct-coupled audio amplifier, and a single supply audio

driver in a capacitor-coupled audio amplifier

o Supplied in the hermetic 12-lead TO-5 style package

OPERATING-TEMPERATURE RANGE
STORAGE-TEMPERATURE RANGE

LEAD TEMPERATURE (During Soldering)
At distance 1/16 * 1/32 inch (1.59 £+ 0.79mm)

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

SIGNAL VOLTAGE .. ........................ 25V
MAXIMUM COMMON-MODE INPUT-

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

............... -559C to +125°C
................ -65°C to +150°C

ELECTRICAL CHARACTERISTICS, at Tpp =25°C, Vo = +6 V, VEE =-6 V,

LIMITS TYPICAL
TEST TYPE CHARAC-
CHARACTERISTICS | SYMBOLS | SPECIAL TEST CONDITIONS | CIRCUITS CA3007 ngmgs
Pin 4 Not Connected Unless
Otherwise Noted Fig. | win | Typ. [ Mox [ units | Fig.
STATIC CHARACTERISTICS
Input Unbalance Voltage Viu 3 - 0.57 5 mv 2
Input Unbalance Current hu 3 - 0.57 5 KA 2
Input Bias Current ] 3 - 11 34 LA 4
Q‘\‘/i:lsi'a::'e‘t Operating Vg or Vip 3 - 0.87 | - v 5
Device Dissipation Pt 3 - 30 - mw NONE
DYNAMIC CHARACTERISTICS )
Power Gain Gp f=1Kc/s 6 20 22 - dB NONE
T‘[’Jtiaslt::tairo"v‘lomc THD f=1Kc/s 6 - 0.28 - % NONE
Input Impedance ZN f=1Ke/s 7 - ® | - Q NONE
Cheection matio CMR f=1Ke/s o - L B 8

INPUT UNBALANCE- VOLTAGE & CURRENT, INPUT BIAS
CURRENT, QUIESCENT OPERATING VOLTAGE, AND
DEVICE DISSIPATION TEST CIRCUIT

vee
46V

V.IV.M.
(1 (RCA WV-38A
VIVM, ) = | EQUIVALENT)
(RCA WV-384
OR
EQUIVALENT) =
= £y
EE 92CS-13601

R} and Ry matched to t 1%.

Pt =Vccly + VEETs
Iy = Direct Current into Terminal No.9
I3 = Direct Current out of Terminal No.3

Fig.3

INPUT BIAS CURRENT vs TEMPERATURE

HIGHLIGHTS
@ Input Impedance. . . . 4 K typ.
® Output Impedance . . . 60 Q) typ.
® Power Gain . . . . . . 22 dB typ.
® Push-Pull Input & Output

® Direct Coupling to Class B Audio
Output Stage

APPLICATIONS

Audio Amplifier
Audio Driver

SCHEMATIC DIAGRAM

Qs

Ry Rz

1 2K 2K 100

Resistance values are in ohms

92cu-13342R2

Fig.1
TYPICAL STATIC CHARACTERISTICS
AND TEST CIRCUIT FOR CA3007

INPUT UNBALANCE VOLTAGE AND CURRENT
vs TEMPERATURE

POSITIVE DC SUPPLY VOLTS (Vcc) e +6
NEGATIVE DC SUPPLY VOLTS (Vgg)= -6

~w 1

U/
10— kA

2o
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w
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8 2
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3 CURR
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92Cs-13377

Fig.2
QUIESCENT OPERATING VOLTAGE vs TEMPERATURE

HHF POSITIVE DC SUPPLY VOLTS (Vgc)= +6

HH NEGATIVE DC SUPPLY VOLTS (Vgg)e -6
--SeHHH
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Fig.4

92Cs-13375

T POSITIVE DC SUPPLY VOLTS (V) * +6 [
1 NEGATIVE DC SUPPLY VOLTS (Vgg)» —6
z 1T 1T
§ 11 T
11 1
g :
sma
= H
2
20
5o
3o
£
hs -
=30
92
!.J
3§~
-
!-' L1l T il ey T
75 -5 -25 5 S 100 125

FREE-AIR TEMPERATURE (Tpa)—*C
92¢s5-13372

Fig.5
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LINEAR INTEGRATED CIRCUITS

CA3007

ABSOLUTE-M. G = 25°
AXIMUM YOLTAGE LIMITS, atT, =25°C A o TYPICAL DYNAMIC CHARACTERISTIC
Indicated voltage limits for each terminal can be applied under the specified operating conditions for other terminals. .
All voltages are with respect to ground (-Vcg, +VEE, or common terminal of Positive and Negative DC supplies). AND TEST CI RCUITS FOR CA3007
TERMINAL VOLTAGE LIMITS CONDITIONS TERMINAL VOLTAGE LIMITS CONDITIONS POWER GAIN AND TOTAL HARMONIC DISTORTION
NEGATIVE | POSITIVE | TERMINAL | VOLTAGE NEGATIVE | POSITIVE | TERMINAL | VOLTAGE TEST CIRCUIT
2 0 2 0 v
3 -6 3 -6 NG +30v
6 0 6 0
1 2.5 +2.5 7 ‘0 8 -2 0 7 0
9 % ) 9 E) T
11 0 11 0 }
3 r 2 0 r— 8
6 0 3 -6 -
2 -8 0 7 0 9 0 +10 6 0 L
9 +6 7 0 |
1 0 11 0 ]
- VIVM,
6 0 2 0 (RCA WV-T76A
7 0 3 -6 EQUIVALENT)
3 -10 0 9 % § 0
1 0 10 2 0 7 0
6 0 S ;
11 0 -6V
1 0
4 -8.5 0 9 5 ) o VEE
1 0 2 0 92c5-13602
3 -6 T (Output Transformer):
2 0
3 % 11 -2.5 +2.5 3 0 Primary Impedance = 2000 () C.T.
6 0 7 0 Secondary Impedance = 16 ()
5 2.5 +2.5 7 0 9 6 Efficiency = 45% approx.
9 % 9 0 (STANCOR TYPE TA-10 OR EQUIVALENT)
il 0 3 -6 Fig.6
6
2 0 12 -2 0 7 8
3 -6 INPUT IMPEDANCE TEST CIRCUIT
6 3 0 7 0 S %
9 © 11 0
11 0 CASE INTERNALLY CONNECTED TO TERMINAL
1 0 No.3 (SUBSTRATE) DO NOT GROUND
2 0
: 3 -6
7 -2.5 +2.5 5 0
6 0
9 +

COMMON-MODE REJECTION RATIO vs TEMPERATURE

POSITIVE DC SUPPLY VOLTS (Vo) * +6
NEGATIVE DC SUPPLY VOLTS (Vgg)® =6 H4H

-MODE REJECTION
AT IO (CMR)—dB

T 1

COMMON:
R

o
t
e
TS
1
)

o

T

n

1 117 I

50 - 0 25 50 75 100 25
FREE-AIR TEMPERATURE (Tpal—°C

Fig.8

'

S

o
i

92CS-13448
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92Cs-13598
Fig.7
COMMON-MODE REJECTION-RATIO TEST CIRCUITS
vee Vee
+6°V +6V

0SCILLOSCOPE
WITH
HIGH-GAIN
DIFFERENTIAL
VIVM. INPUT
(RCA WV-76A | Ke/s J_
OR R =
EQUIVALENT) GENERATOR =
iy COMMON-MODE REJECTION RATIO
92C5-13600 A" (203 sV
. A-eks v
CMR+20L0610 ¢ "o €€
A - .
'A = SINGLE ~ENDED VOLTAGE GAIN 92¢5-13899
(A) Single-Ended Differential Voltage Gain (B) Common-Mode Voltage Gain

Fig.9




