HARRIS -

ational Amplifiers

GMD % CA3010A, CA3015A,

CA3029A, CA3030A

B These new types have all the desirable features and
characteristics of their prototypes plus tower noise figures

and improved input characteristics for offset voltage, 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; 00C to

+709C for plastic dual-in-line packages

Applications:

Narrow-band and band-pass amplifier
Operational lunctions

Feadback amplifier

DC and video amplitier

Multivibrator

Oscillator

Comparator

Servo driver

m Scaling adder

m Balanced modulator-driver

6-VOLT TYPES

12-VOLT TYPES

PACKAGE

CA3010A

CA3015A

12-Lead TO-5 Style

CA3029A

CA3030A

14-Lead Plastic Dual-In-Line (TO-116)
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CA30710A, CA3015A, CA3029A, CA3030A

ABSOLUTE-MAXIMUM YOLTAGE AND CURRENT LIMITS, Tp = 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 Cusrent Terminal Voltage or Gurrent
‘ Limits Circuit Conditions Limits Circuit Conditions
CA3010A CA3029A Nega- | Posi- CA3015A CA3030A Nega- | Posi-
‘ tive tive Terminal Voltage tive tive Terminal [Voltage
12 1 DO NOT APPLY VOLTAGE FROM AN EX- 12 1 DO NOT APPLY VOLTAGE FROM AN EX-
TERNAL SOURCE TQ THIS TERMINAL TERNAL SCURCE TO THIS TERMINAL
CA3029A CA3030A
CA301DA CA3015A
. 4 6 8 1 2 | -v| ov| A 6 16
! 2 BY ¢V 10 13 +6 10 13 +12
1 2 0 1 2 0
, 3 4 0 ? 3 gv | +1v| 3 4 0
2 3 4V | 41V : ; 5 Fl 6 12
10 13 +6 10 13 +12
1 ? 0 1 2 0
. 2 3 0 3 4 gv | v Z 3 0
3 4 4V “1V p ” 5 i 6 12
10 13 +6 10 13 +12
3 NO CONNECTION - 5 NO CONNECTION
4 6 | -tov | ov L 2 0 4 § | -20v] aov 1 Z 0
10 13 +6 10 i3 +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-
] 9 D?g%%];fu;gLECVEOIT'EATGHESF-?S,QAMNAEX b 3 TERNAL SOURCE TO THIS TERMINAL
]
1 ) 0 1 z 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«PE'}Q?],}lf‘§Sb;’cVE°#$ATGH“}SF$€’§“M‘,‘SAEX 8 1 TERNAL SOURCE TO THIS TERMINAL
4 6 6 4 6 -12
10 13 +6 10 13 +12
8 ¥ 30 mA 200 £ Bgtgvi%n Terminals 9 12 30 mA 40 1. E;egvign Terminals
CA3029A, CA3030A,
4 & 9 (CA3010A} 4 & 9 (CA3015A)
10 13 ov |+10v 1 z 0 10 13 ov | s2ov| ! z 0
4 6 -6 4 6 -12
1 2 0 1 2 0
11 14 ov +1V 4 6 6 11 14 ov | +14v 4 6 -12
10 13 +6 10 13 +12
Internally connected to Terminal No.4, Internally connected to Terminal No.4,
CASE CA3010A (Substrate) DO NOT GRCOUND CASE CA3015A (Substrate) DO NOT GROUND
CA3010A CA3015A | CA3029A CA3015A CA3010A
CA3030A CA3030A CA3029A
OPERATING TEMPERATURE RANGE . . -55°C to +125%C |40°C to +80°C  MAXIMUM SIGNAL VOLTAGE. . ... ... BVto AV |[-4Vio+l v
STORAGE TEMPERATURE RANGE . .. . -65°C to +200°C |-65°C ta +150°C MAXIMUM DEVICE DISSIPATION .. ... 600 mW | 300 mW
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CA30T10A, CA3015A, CA3029A, CA3030A

ELECTRICAL CHARACTERISTICS at Tp = 25°C

Special Test Conditions
Terminal No.8 Tost Typical
CA3029A, CA3030A, o i Charac-
Characteristics Symbols cuit CA3029A 3030 Units | teristic
Terminal No.5 (CA3010A, Curves
CA3015A) Not Connected
Unless Otherwise Specified Fig. | Min. [Typ. l Max. | Min. 1 Typ. ] Max. Fig.
STAT!IC CHARACTERISTICS:
Veo = oV, VEE = -6V - 09| 2 - - -
Input Offset Voltage v 4 mV 2
P . 10 - 2V -2y N I R I T
Input Offset Current f = +6V =6V 5 - 10315 - : - )
P 10 R - 1V T s s |
Input Bias Current ! = +6V =6V I I I R ; ) 3
p i8 = 412V -2V . ; ; - 47| 6 HA
Input Offset Voitage = +6V _—-y . a.10 1 . . .
Seﬂsitivity: Positive AVIO/AVCC = 412V = .12V _ _ ~ _ 0.095 | 0.5
6V gV 4 0| 1 mV/A T none
Negati AV|g/OV = = ) : ) ) )
egative | AVIO/CVEE - 2V = Lol - - loss| os
= +6V =gV - 40 - - - -
= +12V = -12V - - - - 175 -
Device Dissipation Po [5]shorted to [] VCC = +6V 41 - 1wl - . . . mW | none
VEE = -6V
Vop = +12V, - . - - 500
8 shorted to 12 VEE = 12V
DYNAMIC CHARACTERISTICS: All tests at f = 1 kHz except BWg
Open-Loop D.iffelen!ial AoL Voo = +6V,  VEE = -6V 8 57 60 - - - - d8 687
Voltage Gain = +12V = -12v - - - 66 | 70 -
Open-Loop Bgndwidth By, = +6VY = -6V g 12001 300 - - - kHz | 6&7
at -3 dB Point = +12V =-12V - - - 200 320
Slew Rate SR Voo = +Y VEE =6V |Rs = oqel - 3 ) : : | Vous | none
= +12V = -12V[1 K2 - - - - 7 -
Common-bode Rejection CMR VCcC = +6Y.  VEE = -6V ni{n| A : - - - dB 12
Ratio = +12v =12V - - - 80 | 103 -
Maximum Output-Voitage Vg(P-P) = +BY = -6V 8 4 | 6751 - - . " Vpp| 9810
Swing =+12V = -12V - - - 12 | 14 -
input Impedance Z = 6V =V g B ; : ) K 13
put 1mP IN - v - 12V b s |-
Qutput Impedance Z = +BV = 6V 15 SR ; § . i 16
P P ouT = +12y = -12¥ - - - - 85 -
_ e e | R
ommon-Mode Vick 11 -4 - +.65 v none
Input-Voltage Range Y -y ] i i to : .
-8
Voo = +3V L VEE = -3V - | 63 9 - | 63 9
Noise Figure NF * oY SV R <l g | - (8312 - PRI g | g
= +9Y =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 S8CONUS MAX. .+« v vttt et e et e et e e e e e e e e , +265°C
3-50

This Material Copyrighted By Its Respective Manufacturer



CA30710A, CA30715A, CA3029A, CA3030A

TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS

Terminal Numbers in Circles are for CA3028A, CA3030A
Italic Numbers in Square Boxes are for CA3010A, CA3015A.

1B DS T [T T T
POSITIVE DC SUPPLY VOLTS {vee) IS 1] POSITIVE DC SUPPLY VOLTS tveel [l -
NEGATIVE DC SUPPLY VOLTS (Vgg) [ 1 1 us NEGATIVE DC SUPPLY vOLTS (Vgp) 2+ 13 H
. T e - 1 aEan
21 fH . o ‘ . P i
[ es e : -
w [ % HEE o r i
gé H wpUT OFFSET VO Tact =
- ™ g w0
[=3=] B o
>0 = @x
ot i ! 3 ! :
75
Eﬁo Vee=+6V vees T2V 1 2 78 :
i VEE:-6V veg=-12v 1] @ e, on IS
INPYY = 7 v !
== 085 OFFs, J 5 (A
=] & =} 1, M
13 i T CURRENT g \:’CC"GV ey
=< = Gl
s, )
0.2% 25 B S
| }
[N T
H DA !
o] o7 1 TTTT 1 i 1 H
~-75 =50 =25 e} 25 50 It 100 125 ~75 -50 -25 o} 25 50 75 0o 125
AMBIENT TEMPERATURE (Ta)— °C AMBIENT TEMPERATURE (Ta)— °C
32CS-14B46 92CS5 14847

Fig. 2 — Input ofiset voltage and current Fig. 3 — input bias current

OPERATIONAL
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Procedure:
Input Offset Voltage

1. Adjust VE for a DC Output Valtage (VoyT) of 0 + 0.1 voits.
2. Measure Vg and record Input Offset Vaoltage in miliivolts as

VE/1000.
VOLTDNE:ETER Input Offset Voltage Sensitivity
5 : (RC i -
250 :”\(3; wv—;BA 1. Adjust VE for a DC Output Voltage (VgyT) of 0 + 0.1 volts.

2. Increase Vcc! by 1 volt and record output voltage (VguT)-
3. Decrease [VCC ‘ by 1 velt and record output voltage (VgyT) .
4

. Divide the diference between VpyT measured in steps 2 and 3 by the
change in Vog in steps 2 and 3.

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

OR
EQUIVALENT )

= = = Vee 2 volts
92LS -i4B55 . . P
) o 5. Refer the reading to the input by dividing by Open Loap Voltage
Fig. 4 — Input offset voitage, input offset voitage sensitivity, and Gain (AgL).
and device dissipation test circuit. ,
) _Vout Yce
ViovVee - ——
AoL
6. Repeat procedures 1 through 5 for the Negative Supply (VEE).
7. Device Dissipation
Pr = Vecle + VeelE _
Ic = Direct Current into Terminal 13 or 10
Ig = Direct Current out of Terminal 6 or
DC
VOLTMETER
(RCA
Procedure:
input Bios Current and Input Qffset 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:
_ Ny
100 ki
4. Calculate the Input Offset Current using the following equation:
o = VE 100 Ki!

L% 1A854 I!4

Fig. 5 — Input offset current and input bias current test circuil.
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CA3070A, CA30715A, CA3029A, CA3030A

TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS

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

! POSITIVE DC SUPPLY VOLTS (Ve AMBIENT TEMPERATURE
POSITIVE DC SUPPLY VOLTS (vec) NEGATIVE DC SUPPLY VOLTS (VEE) (Tp)=25°C
o NEGATIVE DC SUPPLY VOLTS (VEg) SOURCE RESISTANCE [Rg)=1 K§
T SOURCE RESISTANCE (Rg):IK R o 100 TERMINAL No. b ?PEN S
= TERMINAL No. 8[5] OPEN Lo ‘ : P ‘
g o L R Fippoook -
s r - I ;
z 70 —— 3 80 vech=+12 | | L :
2 — +25°C < lvgg)=-(2 -
&0 et t [ '
g Z N L
-1 & 60 . i, s I i It
5 50 =7 Y w Wacl:+6 :
g AMBIENT TEMPERATURE (Ta)=-55°C 2 Lo otvger-e | \ H
40 - ' ' " |
& ‘ H VepE+HIZV 2 40 . . :
S VEE:—2V s T *
7% Vec++6V N P S S .1 . \\ \\ i
EE=- . : : |
) Ry g | ; N
g N 7 20—
0 A g ‘ . ; N
+125°C A g B N
Q | 0 5 B 3 % é sz i68
Q00! o0 ol 0 100 000l 8o 0.1 &8 o ° (o0
FREQUENCY {f}—MHz 520514845 FREQUENCY (f)—MHz 92¢5-14864
Fig. 6 — Open loop valtage gain vs. frequency far CA3015A, Fig. 7 — Open loop voltage gain vs. frequency for CA3029A and
CA3016A CA3030A.
"I‘N DC
{RMS) ARYE
signaL|  O'?
SOURCE —_L_
001 =
Voji Procedure:
= 1. Adjust Vg for VouT = £0.1 V DC.
ac . ; ; ; -
VOLTME TER 2. Measure Open-Loop Differential Voltz:/ge Gain (Agy) at f = 1 kHz
(BALLANTINE
DT ouT
TYPE 314 —
: OR AL = 20 Logyp ~
EQUIVALENT) IN
3. Measure Maximum Peak-to-Peak Qutput Voltage at f = 1 kHz
ouT LRMS) 4. Measure Open-Loop Bandwidth at -3 dB Point
Reference Level = AOL at 1 kHz
F2C5- 14856

Fig. 8 — Open-ioop differential voitage gain. maximum peak-to-peak output voltage. and cgen-loop bandwidth at -3 point test circuit.
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Fig. @ — Maximum peak-to-peak output voltage vs. foad resistance for CA3010A. CA3015A
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CA30710A, CA3015A, CA3029A, CA3030A

TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS

Terminal Numbers in Circles are for CA3029A, CA303DA,
Italic Numbers in Square Boxes are for CA3010A, CA3015A.

POSITIVE DC SUPPLY VOLTS (Veg) ! = POSITIVE DC SUPPLY VOLTS (vVce)
NEGATIVE DC SUPPLY VOLTS IVEE) - T 4 NEGATIVE DC SUPPLY VOLTS (Vgg)
TERMINAL No. 8 SHORTED TO TERMINAL No. 12 +1 % TERMINAL No.8 OPEN
15 TT T ) =, 5k TTTTT ]
5 - : z Seasaas
[ 1 a T +25°C
2 128 T t >125 Veg=+2v T 70°C
1 I IS vEg=-12v [ -
oo 22l Y T 2 EE
s 4 2s5°cH- g% a ] X
W, + AMBIENT TEMPERATURE (Ta):0°C 5 ol T T
T8 ClVepcs12v I 11 ; =) 1 1117
63 “‘vggmzv e Tt - - AMBIENT TEMPERATURE (Ta)= 0°C
= N T 13T = T I aT
X075 | B I T 715 FENNNE RSN SN NN
W 1 T 1 T1T1 1 7Tr Tryrr
[ 1 o +25°C
=3 0 70°C
= 1 x [ M
g2 9 ] amum; o ! Ly
g i Vogrtey a I T VCC__G
= T veg=-6v z EE=—6V
25 g 254H
E: ar i
= 1T
T 3
[} 025 Q50 075 1 12% 150 175 2 ] 5 i0 15 20
LOAD RESISTANCE (R)—K@ 52C5-14860 LOAD RESISTANCE IR I—K OHMS 5500 )46
(a) (b)
. —
Fig. 10 — Maximum peak-to-peak output voltage vs. load resistance for CA3029A and CA3030A. = 2
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DC ‘
OSCILLOSCOPE
| KHz VOLTMETER {TEKTRONIX
SIGNAL wye3sa | YOuT (DC) VoyrlikHzl | vvee soza
SOURCE oR 040.1v OR
EQUIVALENT! EQUIVALENT)
»00,&1 A = =
= 92CM - 14858
Procedures:
. A 5 POSITIVE DC SUPPLY VOLTS Ivce)
Common-Mode Rejection Rotio: NEGATIVE DC SUPPLY VOLTS (Vgg)
SetV - 0. Adiust Ve for DC) = § = . AMBIENT TEMPERATURE (Tp)=25°C
1 BIAS ) ! i F— VQUT( ) =0=01V TERMINAL No. 8 (5] OPEN
2. Apply 1-kHz sinusodial input signal and adjust for Vg = 0.3V )
(RMS) . .
Ty
3. Measure and record the RMS value of Vo 1. An oscilloscope is 2 ° <
used for this measurement so that the ouyput signal may be visu- =3 N vegiH2Y
ally separated.from noise output, 5% 90 \VEE="2V
")
4. Calculate Common-Mode Voltage Gain: a,l_ \\ Ne
o 80
Acm = YouT Vs w veeer N, N
: = VEE:-6V
Acw in ¢B = -20L0G]g Vs/VouT gs 7 EE <
N . . i
5. Calculate Common-Mode Rejection Ratio: gg ™
. . . 60 M
CMR in dB = Ap|FF in dB - Ay in dB. E N
(=
Common-Mode Input-Voltage Range: © gy \
1. Calculate and record CMR for various positive and negative values 40 \
of VBjAS within the maximum limits shown on Page 2. The Com-
mon-Mode Input-Voltage Range limits are those values of Vgjas ool oo Od ! 10 100
at which CMR is 6 dB less than that calculated in Step 5 of the FREQUENCY (f)— MHz 92C5-14859
procedure given above.
Fig. 11 — Cammon-mode refection ratio and common-mode input- Fig. 12 — Common-mode rejection ratio vs. frequency.

voltage-range test circuit.
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This

CA3010A, 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.

w» 39| PosiTive pC sUPPLY vOLTS Ivee) T +
= NEGATIVE DC SUPPLY VOLTS (VEg) ]
o
G 38 i T T
¥ f
] H
z
~ 30 O wF
[*T}
153
=
2 28
w
o
S
5 20
2
a [ veeseev T OuF
W5 VEg=—6Y
-4
i VegEHI2 v
w VEE*-I2V
= EE
F4 92Cs - 14853
n
5 =, R . . . R
— - reuft.
75 =50 <25 ) 25 50 75 100 125, Fig. 14 — Single-ended input impedance test ¢J
AMBIENT TEMPERATURE [TA)—°C  gpcs- (488!

Fig. 13 — Single-ended input impedance vs. temperature.
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L - N
De : ac
| KHz (j_ ©, VOLTMETER ! , YOLTMETER
SIGNAL = S “5\75'%“ Yoyt (PG} vgyTtirms) ‘ 'nlf_;z h:'lsnlzNE
SOURCE OR at oIV | OR
EQUIVALENT) EQUIVALENT)
—L— R l l l
= Procedure; -
1. With 35 in position (¢}, adjust VE for VoyTi{BC) =0 = 0.1 volt.
2. With Sy in position (a), and S5 in position (d), record VOUTl(“'“S)-
3. With Switch S1 in pesition {b} and S7 in position (d) adjust R untit
VouT(rms)
92EM-14857 = VouT,(tms) = ——————. Record value of R|_as ZgyT.
Fig. 15 — Output rmpedance test circuit.
POSITIVE DC SUPPLY VOLTS Ivgg) ©* : e By Lo
NEGATIVE DC SUPPLY VOLTS {Vgg) - P DD DS & Sl
R - 44 - ]
I HE A PP o |2 R e st b
i Hili 4 BSEG § S-S5 DS S Rie Roane
o« 200 +
= m. I
I me
(=]
| 175
- ;
R essynunt
o 150+ t
w i
o Pt +
£ F
< —+ —+ F1
2 125 +——t +
g o S 2 e BwaES T
ol : TV¥eeTHRY rr e ey
S 100 + VEE=-1ZV -~ —— t i
g o S P e e :
© AT I + R SN N 1
-5 -50 -25 o 25 50 75 100 125
AMBENT TEMPERATURE (Ta)— 2C 32¢S-14850
Fig. 16 — Quiput impedance vs. temperature.
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