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Fational Amplifiers

G %% CA3010A, CA3015A,
CA3029A, CA3030A

Operational Amplifiers

Features:

m These new types have all the desirable features and
characteristics of their prototypes plus lower noise figures
and improved input characteristics for affset volltage, offset
current, bias current, and impedance

m All types are electrically identical within their voltage
groups

m For use in telemetry, data-processing, instrumentation, and
communication equipment

m Built-in temperature stability from -550C to +1259C for
TO-5 style, and ceramic dual-in-line packages; 0°C to
+700C for plastic dual-in-lina packages

Appilications:

Narrow-band and band-pass amplifier
Operational lunctions

Feedback amplifier

DC and video amplitier

Multivibrator

Oscillator

Comparator

Servo driver

m Scaling adder

® Balanced modulator-driver

6-VOLT TYPES

12-VOLT TYPES

PACKAGE

CA3010A CA3015A 12-Lead TO-5 Style
CA3029A CA3030A 14-Lead Plastic Dual-In-Lina (TO-116)
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Figure 1 - Schematic diagrams.
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CA3070A, CA3015A, CA3029A, CA3030A

ABSOLUTE-MAXIMUM YOLTAGE AND CURRENT LIMITS, TA = 25°C
Voltage or current limits shown for each terminal can be applied under the indicated
voltage or other circuit conditions for other terminals

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

Terminal Voltage or Cuirent Terminal Voltage or Current
‘ Limits Circuit Conditions Limits Circuit Conditions
CA3010A CA3029A Nega- | Posi- CA3015A CA30304 Nega- | Posi-
‘ tive tive Terminal Voltage tive tive Terminal IVoItage
12 1 DO NOT APPLY VOLTAGE FROM AN EX- 12 1 DO NOT APPLY VOLTAGE FROM AN EX-
TERNAL SOURCE TO THiS TERMINAL TERNAL SOURCE TO THIS TERMINAL
CA3029A CA3030A
CA3010A CA3015A
i 4 6 -8 1 2 | -ev| ov] ¢ 6 16
: 2 A A 13 6 10 13 +12
1 ? 0 1 2 0
2 3 4y | v 3 4 0 2 3 v | +1v]| 3 4 0 I!illl
4 6 % 4 6 12
10 13 +6 10 13 +12
1 2 0 1 2 0 5 @
3 g | av | av]| 2 3 0 3 ¢ | av| av| 2 3 0 S g
4 b -6 4 6 -12 s =
10 13 +6 10 13 12 g =
[=]
3 NO CONNECTION - 5 NO CONNECTION
4 6 | -10v | ov 1 2 0 4 6 | 20v| ov] ! z 0
10 13 +6 190 13 +12
7 NO CONNECTION - 7 NO CONNECTION
5 B DO NOT APPLY VOLTAGE FROM AN EX- 5 8 DO NOT APPLY VOLTAGE FROM AN EX-
TERNAL SOURCE TO THIS TERMINAL TERNAL SOURCE TO THIS TERMINAL
; DO NOT APPLY VOLTAGE FROM AN EX-
N R el R R A S e
1 ? 0 L 2 0
7 10 ov | s7v 4 6 6 7 10 0V | +14V 4 6 -12
10 13 +6 10 13 +12
] DO NOT APPLY VOLTAGE FROM AN EX-
8 11 D%"é%}fESEECVEO'{EA%E,SFTF?Q“MWAE_X 8 1 TERNAL SOURCE TO THIS TERMINAL
4 6 6 4 6 -12
10 13 +6 10 13 +12
9 12 30 mA 200 © Bgtgilzn Terminals 9 12 30 mA 40 1. Ezieg.w?gn Terminals
CA3029A, CA3030A,
4 & 9 (CA30L0A} 4 & 9 (CA30L5A)
10 13 ov |si0v | ! 2 0 10 13 ov | +ov] 1 2 0
4 6 -6 4 6 -12
1 2 0 1 2 0
11 14 oV +H1V 4 b b 11 14 OV | +14V 4 6 -12
10 13 +6 10 13 +]2
Internally connected ta Terminal No.4, Internally connected to Terminal No.4,
CASE CA3010A (Substrate) DO NOT GRGUND CASE CA3015A (Substrate) DO NOT GRAUND
CA3010A CA3015A | CA3029A CA3015A CA3010A
CA3030A CA3030A CA3029A
OPERATING TEMPERATURE RANGE . . -55°C to +125°C |40°C to 480°C  MAXIMUM SIGNAL VOLTAGE. ... .. .. GVto+HlV | -4Vt Vv
STORAGE TEMPERATURE RANGE . . . . -65°C to +200°C [-65°C ta +1509C MAXIMUM DEVICE DISSIPATION ... .. 600 mW | 300 mW
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ELECTRICAL CHARACTERISTICS at TA = 25°C

Special Test Conditions

Terminal No.8 Test Typical
CA3029A, CA3030A, G, | GAS0I0A Can Charac-
Characteristics Symbols cuit CA3025A 0 Units | teristic
Terminal No.5 (CA3010A, Curves
CA3015A) Not Connected
Unless Otherwise Specified Fig. | Min. [Typ. l Max. | Min. 1 Typ. 1 Max. Fig.
STATIC CHARACTERISTICS:
Vee = %6V, VEE = -6V 09| 2 - -
Input Offset Voltage v 4 mV 2
P 8 10 RTY - 12V S 1] o2
Input Offset Current { = +6V = 6V 5 03[ 15 : - 2
P 10 - 12V - 1oV S 05 | 16|
Input Bias Current ! = 6V =8V 5 25 | 4 ; ) 3
P ! 8 Y -1y . 27| 6 | M
Input Offset Voltage = +§V = BV 0.10 1 R .
Sensitivity: Positive AVIO/&VCC = 412V = oV _ . 0.096 | 0.5
6V 6V 4 06| 1 mV/V | none
Negative |AV|p/AV = = : ; ;
gatl 10/2VEE = 412V - 12V - 0156 | 05
= +6V =5V 40 -
= +]2V = -12v - 175
Device Dissipation Po [5]shorted to [9] VCC = +6V 4 102 mW | none
= Vgg-=-6V
Voe = +12v, 500
8 shorted to 12 VEE - 12V
DYNAMIC CHARACTERISTICS: All tests at f = 1 kHz except BWg
Open-Loop D‘iffefential Aol Voo = +6Y,  VEE = -6V 8 57 60 - - dn 687
Voltage Gain = +12V = -12v - - 66 | 70
Open-Loop B;ndwidth BWUL = +6Y = -6V g 1200 300 - - kHz | 6&7
at -3dB Paint = +12V =12V - - 200 | 320
Slew Rate SR Vee = +6V VEE = -6V |\Rs =] qone 3 i V.ous | none
= +172V = -12V|1 K2 - 7
Comman-Mode Rejection CMR Vee = +6Y,  VEE = -6V 1 70 94 - - dB 12
Ratio = +12V =12V - - 80 | 103
Maxinum Output-Valtage | y(p-p) = 4V SV | g | 4|65 - Vpp| 9810
Swing = +l2V =-12v - - 12 14
Input Impedance z - 6V TV gy | B ’ ) k2 13
At imp IN . - v B 75 | 10
Qutput Impedance Z = +BY = -6V 15 160 . 5
P P 0ut = +12y =-12v - 85
- v Y e :
Common-Mode Vick 111 -4 +.65 v none
Input-Voltage Range - 412V -9y _ to
-8
Voo = #3V , VEF = -3V 6.3 9 6.3 9
Noise Figure NF - v “BV RS - g 8312 83 112 1 g8 | 17
= +9V =9V |1 K2 . . 10 14
=+ 12V =12V 11 16
LEAD TEMPERATURE (During Soldering): ALL TYPES
At distance 1/16 * 1/32 inch [1.59 * 0.79mm)
from case for 10 5econds Max. . .. ..ot +265°C
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CA30710A, CA3015A, CA3029A, CA3030A

TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS

Terminal Numbers in Circles are for CA3029A, CA3030A
Italic Numbers in Square Boxes are for CA3010A, CA3015A.

T TTT- 1] T [T T
POSITIVE DC SUPPLY VOLTS tvge) [T11] T 1] POSITIVE DG SUPPLY VOLTS (vVeg) _.E HEl IR !
NEGATIVE OC SUPPLY VOLTS (Vgg) [+ t e NEGATIVE DC SUPPLY vOLTS (Vgg) [+ H 1
] TS : T . T3 I R
I e EE j - : HH
> - i H ! 1t t T T
g1 H : EESREa e < an
]2 Enuant . :
2w [ \puT OFFSET YOLT e
o ! - w fo
[ol=] 1717 o
>0 - x
i isi { 3 ] !
B er Vee=+6V Vee: 12 v g7 H
e VEE:-6V VEg=-12v I o Tyt .
55 05 OFFsEp T ] 5 s & Ve 2 v EHTH 1
> ey t t
;; ; T CURRENT g \:CC:‘GV _ev ;
== = b EE -6y =
025 25 T
£
4 + T ;
0 ol . amn T f H
-7%  -50 -2% a 25 50 75 100 125 -75 -50 -25 5] 25 50 75 00 125
AMBIENT TEMPERATURE (Ta)l— °C AMBIENT TEMPERATURE (TA) — °C
32CS-14B46 92CS-14847
. —
Fig. 2 — Input offset voitage and current Fig. 3 — Input bias current =g
: ZE
= =
§ pr g
= &
£ 2
Procedure: =1
Input Offset Voltage
1. Adjust VE for a DC Output Voltage (VoyT) of 0 + 0.1 voits.
2. Measure VE and record Input Offset Valtage in millivolts as
VE/1000.
VOLTD";;ETER Input Offset Voltage Sensitivity
250 1KLL {RCA 1. Adjust VE for 2 DC Dutput Voltage (V ) of 0 £0.1 volts.
iy Wyv- 384 1 | ouT
\ OR . ! I utput vol v .
EQUIVALENT ) Increase | Vg ! by 1 volt and record output voltage (VguT)

2
3. Decrease |Vcc by 1 velt and record output voltage (VgyT).
4

. Divide the diference between VT measured in steps 2 and 3 by the
change in Vg in steps 2 and 3.

VouT _ VouT (Step 2) - VouT (Step 3)

= = = Vee 2 volts
92CS-14B55 . . L
_ 5. Refer the reading to the input by dividing by Open Loop Voltage
Fig. 4 — Input offset valtage. input offset voltage sensitivity, and Gain (AgL).

and devica dissipation test circuit. v oy

. _YouT vece

VioVece - ——
AoL

6. Repeat procedures 1 through 5 for the Negative Supply (VEE).
7. Device Dissipation
Pr = Veole + Veele o
IC = Direct Current into Terminal 13 or 0]
Ig = Direct Current out of Terminal 6 or
DC
VOLTMETER

{RCA
wWy—38a
R

[{ele] ¥13
2%

Procedure:

EQUIVALENT® Input Bios Current and Input Offset Current

1. Adjust VE for |Vout ' < 0.1 v DC.
2. Measure and record Vg and ViNg
3. Calculate the Input Bias Current using the following equation:
= =+ o Ving
L5 -14854 i4 100 i)
4. Calculate the Input Offset Current using the following equation:
o = VE 100 ki:

Fig. 5 — Input offset current and input bias current test circuit.
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TYPICAL. DYNAMIC CHARACTERISTICS AND TEST CIRCUITS

Terminal Numbers in Circles are for CA3029A, CA3030A,
italic Numbers in Square Boxes are for CA3010A, CA3015A.

i POSITIVE DC SUPPLY VOLTS {vccl AMBIENT TEMPERATURE
POSITIVE DC SUPPLY VOLTS {vcc) NEGATIVE DG SUPPLY VOLTS (VEE) (Tal=25°C
® NEGATIVE DC SUPPLY VOLTS (Vgg) SOURCE RESISTANCE (Rg):=1 K
7 SOURCE RESISTANCE (Rg):1K o 100] TERMINAL No B ?PEN S
S | TERMINAL No.&(E] oPen Y IB } Pl | ] R
A e e e 0 e T -, ! I -
5" = 3 ot
g - +25°¢ = EE)* [
o 50 z T 'TI T
g 3 &0 o !
= 50 S i \ w Vegl+6
g AMBIENT TEMPERATURE (Tal=-55°C ¢ L oviee |
40— +—t : ‘
% 0 I l vegE+iZ v g a0 .
] VEg=—12V >
T 3 Vee+6V o N ,
- T 1 1
g . vees-6v N N\ g ; . NN TT
S N T 20 .
° F
10 DY & i N
o a g o i
+125°C \ S I ‘ ,
Q L1 9 3 j;'; B 4 é l 268
& 2z
coot oot ol e 100 0.00I oot Y \ 10 100
FREQUENCY (f1—MHz 02cs 14848 FREQUENCY (f)—MHz 92CS-14854

Fig. 6 — Open loop voltage gain vs. frequency for CA3015A,

Fig. 7 — Open loop voltage gain vs. frequency for CA3029A and

CA3016A CA3030A.
"I‘N DC
ronAL a0 {RMS) V.TM.
SOURCE
Vojimc‘ = Procedure:
= 1. Adjust Vg for VpyT = £0.1 V DC.
acC - i i i =
vOLTMETER 2. Measure Qpen-Loop Differential Voltz:/ge Gain (Ag) at f = 1 kHz
(BALLANTINE
OT YYPSRBM Agy = 20 Logig ouT
i | EqQuivaLENT) ViN

vouT {RMS!
ce i

AZCS- 14856

3. Measure Maximum Peak-to-Peak Qutput Veltage at f = 1 kHz
4, Measure Open-Loop Bandwidth at -3 dB Point
Reference Level = AOL at 1 kHz

Fig. 8 — Open-lfoop differential voltage gain. maximum peak-to-peak output voltage, and open-ioop bandwidth at -3 point test circuit.

175 IT T { { !I H 1 T { ] T T % - |, I75] POSITIVE DC SUPPLY VOLTS (Veg) [+ =~ f=s——F==- : IS
= [ S SnEeEE. H I8 MR S ] T NEGATIVE DC SUPPLY VOLTS (vgg) [ 2777 T
? I AR B a TERMINAL No 8 [5] oPEN 4
& 15+ +H + +25°C S 15T IT ‘ t
=S P T P P esec 1 A R ) S SE ESa) fRSS) SEbvatanas :
= i " : i 1 @ e IR SEDEE SRSOH & e
%) + T T + + ++- [ HIlY -+ = —
p- -+ R e IR o o S = t - + o+
Hiesd LRI i ‘- D ; O 125H e e I '
2 : VeETHR2Y A Ba { M H : ‘ i - o] == gl - R
— : VEE*-12V [ MRS RERRY B D 013 e L b e MR ROSBS
g 0 1 1 0 R P e T T E o vec w2y = S RSEES SEienstend tokes
Yy YEH T b - AMBIENT TEMPERATURE (Ta) - -55°CH 3 & veg=-12v A AMBIENT TEMPERATURE [Ta):=125 °C —t
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w T BRI BT R B DR RS a [+ cC . ]
= Iy TiTew L1l POSITVE DC SUPPLY WOLTS (veel | ] 2 '] TII I VEES-8Y e T E 1
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o 025 05 075 1 1.25 t5 175 2 3 5 10 15 20
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{a) {b)

Fig. 9 — Maximum peak-to-peak output voltage vs. load resistance for CA3010A. CA3015A
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CA3070A, CA3015A, CA3029A, CA3030A

TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS

Terminal Numbers in Circles are for CA3029A, CA3030A,
Italic Numbers in Square Boxes are for CA3010A, CA3015A.

POSITIVE DC SUPPLY VOLTS (veg) o = POSITIVE DC SUPPLY VOLTS (Vce)
NEGATIVE DC SUPPLY VOLTS (VEg) T T : NEGATIVE OC SUPPLY VOLTS (Vgg)
TERMINAL No. 8 SHORTED TO TERMINAL No. 12 + 5 TERMINAL No.8 OPEN
15 N T =, B T
5 2 Sas 2 T e
= 1 a T +25°C
3 128 T $ >125 vees+H2 Vv = 70C
= e im } - 5 VEE=-12V
& 4 +2s°cH- 0o a TT] Y11
w AMBIENT TEMPERATURE (Ta)=0°C E | TTTNT
- " 11N r 3 o T TTITTRT
-3 Voo +H2 Y — o
2o Hugpeizv vro°cL U T M 1] AMBIENT TEMPERATURE (Ta)= 0°C
IC- e T ] I ANNESERENNBEEEAY
x
Xors i T & s AN RSN N
Wi 1l ] . TITI 11T NP
a - [=] +25°¢C
=5 0 70°C
3 ] x +
R amum; o ! Neo 46V
q Veertey a ! — CC-—G
= '] VEE=-6V :’, Veg=-6v
25 g 25HH L
3 Hgh
= T
T3 3
[+] 025 Q50 OTS | 125 150 (75 2 3 E 10 15 20
LOAD RESISTANCE (RL)—KO 92CS-14860 LOAD RESISTANCE IR 1— K OHMS 92CS- 19861
(a) (b)
)
Fig. 10 — Maximum peak-tc-peak output voltage vs. load resistance for CA3029A and CA3030A. g 2
[F¥)
=
=2
S =
(<™
S =
DC
OSCILLOSCOPE
| KMz VOLTMETER | (TEKTRONIX
SIGNAL wyoama | YouT (DC} VoutlikMz) | Type soza
SOURCE oR 0+0.1V OR
EQUIVALENT} EQUIVALENT)
92CM - 14858
Procedures:
. X . POSITIVE DC SUPPLY VOLTS (vce)
Common-Mode Rejection Rotio: NEGATIVE DC SUPPLY VOLTS (vgg)
SetV - 0. Adiust Ve for DCY = 0 = . AMBIENT TEMPERATURE (Ty)=25°C
i BIAS ‘ ! _ E VQUT( C)=0=01V TERMINAL No. 8 [3) OPEN
2. Apply 1-kHz sinusodial input signal and adjust for Vg = 0.3 V )
(RMS}. .
3. Measure and record the RMS value of V7. An oscilloscope is 106 A
h . - z ™~
used for this measurement so that the ouH:)ut signal may be visu- =} N vees 2V
ally separated.from noise output, 53 90 \VEE="2V
. w
4. Calculate Common-Mode Voltage Gain: al \\ Ny
*a 80
Acm = VouT Vs wd veered TN N
. = VEE=-BV
Acm in 6B = -20L.0G1g V5/YouT 2o 70 EE AN
. . . 1+
5. Calculate Common-Mode Rejection Ratio: Z2s N
. . : 60 I
CMR in dB = ApIFF in dB - Agpy in dB. I A}
o
Common-Mode Input-Voltage Ronge: S gy \
1. Calculate and record CMR for various positive and negative values 40 \
of VBIAS within the maximum limits shown on Page 2. The Com-
mon-Mode Input-Voltage Range limits ate those values of Vgag 000! ool Oi ! 10 106
at which CMR is 6 dB less than that calculated in Step 5 of the FREQUENCY (1)— MHz 92C5-14859
procedure given above.
Fig. 11 — Cammon-mode rejection ratio and common-mode input- Fig. 12 — Common-mode rejection ratio vs. frequency.

voitage-range test circuit
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CA30710A, CA3015A, CA3029A, CA3030A

TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS

Terminal Numbers in Circles are for CA3029A, CA3030A
falic Numbers in Square Boxes are for CA3010A, CA3015A.

» YO POSITIVE DC SUPPLY VOLTS Ivee) T L

= NEGATIVE DC SUPPLY VOLTS (Vgp) 1

I

S 35 . s T

1 i

F4

a 20 Ol uF

['1]

1]

=z

8 2s

W

[

£

5 20

% —

Py - vees OApuF

o - vee=+6v 3 O

W5 VEE=-6Y =

r4

W Veg=t2v

W VEE*-I12V

a EE

2 92CS- 14853

)
5 = ’ ) . . .
75 -50 -25 o 25 50 7 100 125 Fig. 14 — Single-ended input impedance test circuit.

AMBIENT TEMPERATURE {Ta)— °C 9205~ (4851

Fig. 13 — Single-ended input impedance vs. temperature.

Ve

S2
&y @
| e [ <3 m|
[ - N
DC H AC
| KHz (—AL @, VOLTMETER | ! VOLTMETER
SIGNAL = S “555‘;“ VouT {DE)  vpurirms) ¢ T:?;'E';,;NE
SOURCE OR atQ v | OR
EQUIVALENT) | EQUIVALENT)
—L— R l l l
= Procedure; =
1. With Sz in position (¢}, adjust Vg for VouT(DC) =0 = 0.1 volit.
2. With §y in position {(a), and Sp in position (d), record VOUTl(“'“S)»
3. With Switch S1 in position (b} and S in position {d) adjust Ri_ until
VOUTl(lmS)
92EM-14857 = VouTylrms) = ———————. Record value of R|_as ZoyT.

Fig. 15 — Outputl impedance test circutt.

[SPENDE RENNES MRS

POSITIVE DC SUPPLY VOLTS lvcg) 5 '=*
NEGATIVE DC SUPPLY VOLTS (Vgg) -

e !'T HLD DN S
: 1 v -
tritar : -
R It
- 200 H
= TR - b
2 - MR B SO
s T Vegrev b
| 1751+ VEE*-BVY T it
— + ' o jEDSS BpaauRaEan
5 + t ’ + [T
o AT ISSe SN
o )50+ -+ B +
W + HE S IS AN 4 st
ks ERGLE DR SNNNE RGN PRSSBE
z I e .
4 ~ -+ - P DU BN
S 25— +— +——+
P jpE B N T
z : b H L j’ :
= 1 P A RSN BB RS B MG PSS PESST H
S 100 + st VEE=-12V * t l T :
a \%.L‘ IEhand IBOOH Bl BN B
=] 4 4 . )l L 4 }
=3 T T e il : T
TSI I B8 DA A B i 1
-75 -50 -25 [} 25 50 75 100 125
AMBIENT TEMPERATURE {Tp)—2C 92CS- 14850

Fig. 16 — Qutput impedance vs. temperature.
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