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Features: Applications:
m All types are electrically identical within their voltage m Narrow-band and band- u Multivibrator
groups pass amplifier m Oscillator
m For use in telemetry, data-processing, instrumentation, and m QOperational functions u Comparator
communication equipment m Feedback amplifier m Servo driver
m Built-in temperature stability from -550C to +1250C for m DC and video amplifier m Balanced modulator-driver
TO-5 style; 09C to +700°C for plastic dual-in-line
packages
6-Volt Types 12-Volt Types Package 2w
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Figure 1 - Schematic diagrams.
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CA30170, CA3015, CA3029, CA3030,

ABSOLUTE-MAXIMUM VOLTAGE AND CURRENT LIMITS, T = 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 Current Terminal Voltage or Current
Limits Circuit Conditions Limits Circuit Conditions
CA -
CA3010 3029 Nega- | Posi- CA3015 CA3030 Nega- | Posi-
tive tive Terminal r\/oltage tive tive Terminal Voltage
L - 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
CA3029 CA3030
CA3010 CA3015
) 4 6 8 1 2 | aev] ov] ¢ 6 | 16
! 2 Bv ov 10 13 +6 10 13 +12
1 2 0 1 2 0
. 3 4 0 2 3 | av| av| 3 4 0
2 3 4V | 41V ! 6 " 4 6 -12
10 13 +6 10 13 +12
1 2 0 1 2 0
- 2 3 0 3 ¢ | av| av| 2 3 0
3 4 4V | 41V P 6 P i 6 1
10 13 +6 10 13 +12
5 NO CONNECTION 5 NO CONNECTION
4 6 | -ov | ov] ! 2 0 4 6 | wv| ov| ! 2 0
10 13 +6 10 13 +12
7 NO CONNECTION 7 NO CONNECTION
5 8 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-
s | o | camittmeemmane | [0 | ¢ | PR
1 2 0 1 2 0
7 10 oV | +7V 4 3 6 7 10 0V | +14V 4 6 -12
10 13 +6 10 13 +12
. DO NOT APPLY VOLTAGE FROM AN EX-
o | | Cmneter e | |0 | 1| RIS
4 6 % 4 6 -12
10 13 +6 10 13 +12
9 12 30 mA 2002 Igegt‘wfzen Terminals 9 12 30 mA 400 i Eeéwizzen Terminals
CA3029 CA3030
4 & 9 (CA3010) 4 & 9 (CA3015)
10 13 ov fs0v | ! 2 0 10 13 ov | +20v| ! 2 0
4 6 -6 4 6 -12
1 2 0 1 2 0
11 14 0V | +7V 4 6 -6 11 14 0V | +14V 4 6 -12
10 13 +6 10 13 +12
Internally connected to Terminal No.4, internally connected to Termmm“&o—.:{.__
CASE CA3010 (Substrate) DO NOT GROUND CASE CA3015 (Substrate DO NOT GROUND
1
CA3010 CA3015 |CA3029 CA3015 CA3010
CA3030 CA3030 CA3029
OPERATING TEMPERATURE RANGE . . -55°C to +125°C |- 40°C to 485°C  MAXIMUM SIGNAL VOLTAGE. ... .. .. BVto+lV | -4Vto+lV -
STORAGE TEMPERATURE RANGE. . . . -65°C to +150°C | -65°C to +1500C MAXIMUM DEVICE DISSIPATION ... .. 600 mW | 300 mW
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CA3010, CA3015, CA3029, CA3030,

ELECTRICAL CHARACTERISTICS at TA = 25°C

Special Test Conditions
Terminal No.8 Typical
CA2S, CAIS0 P CAOLs Chorc-
' ir-
Characteristics Symbols cuit CA3028 CA3030 Units | teristic
Terminal No.5 (CA3010, Curves
CA3015) Not Connected
Unless Otherwise Specified | Fig. Min.T Typ. I Max. | Min. liTyp‘ lMax. Fig.
STATIC CHARACTERISTICS:
Voo = 46V,  VEE = -6V - 11081 5 - - -
Input Offset Voltage v 4 Vv 2
P . 10 - v - v U L] s T
Input Offset Current | = +6V =8V s | - 0] 5| ) i 2
P 10 Sa =AW L e s
Input Bias Current | = 46V e B B R AN B :
p 1B = +12V =12V L e
Input Offset Voltage - Y - 4V 1 - tomwl 1 . 3 .
sensitivity:  Positive | 2VI0/AVCC v 7 N R e I R T R g 2
m none ez
Negative | AV|g/AV = +6V =6V S Al N I B zz
8 10/2VEE - -1V o) -] - Jose] os g £
=3 <
=46V =6V S R R
= +12V - v NN EREY
Device Dissipation Py [5]shorted to [g] YCC =_+6V sl - el - L - - - | mW | none
VEE = -6V
Ve = +12v, - - - - | 500
8 shorted to 12 VEE = A1V
DYNAMIC CHARACTERISTICS: All tests at f = 1 kHz except BWgL
Open-Loop Differential AoL Ve = +6V, VEE=6V | 4 [ 57 [ 60| - | - b | dB | &7
Voltage Gain = +12V =-12v - - - 66 [ 70 -
Open-Loop Bandwidth B = +6V = -6V g |200} 300} - - - “lkHz | 687
at -3 dB Point oL = +12v =12V - -t 0 -
Common-Made Rejection CMRR Vee=+6V, VEE=-6V | ;1| 70| 9| - - - i 12
Ratio = +12V =-12v . - - 80 { 103 -
Maximum Output-Voltage Vo(P-P = +6V = 6V g | 4 | 675 - - : v 9&10
Swing oF-P) -2V - 1oy N T IS THN I e
z ’ = +6V = -6V 14 101} 14 - - - - K 13
Input Impedance IN v Y ) ) ] s | 78] -
= 46V =6V s - qw | - - -t al s
Output Impedance ZouT -2V -1V N I el B 9 | -
05
= +6V =6V w | -
Common-Mode VieR 1mn{.al| - 0.65 v none
input-Voitage Range = 412V =1V I - | to
-8
LEAD TEMPERATURE (During Soldering):
At distance 1/16 = 1/32 inch (1.59 * 0.79mm) o
rom €ase FOr 10 SECONMS MAX. | ...« t vttt ettt et e e e et e e e e e et oo e e +265°C
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CA3010, CA3015, CA3029, CA3030,

TYPICAL STATIC CHARACTERISTICS AND TEST CIRCUITS

Terminal Numbers in Circles are for CA3029, CA3030
Italic Numbers in Square Boxes are for CA3010, CA3015.

POSITIVE DC SUPPLY VOLTS (vcc) POSITIVE DC SUPPLY VOLTS (Vce)
NEGATIVE DC SUPPLY VOLTS (Vgg) NEGATIVE DC SUPPLY VOLTS (Vgg)
it 5
w25 r 25
oz
cE =
anz 2 & 20
$3 5
i Voo s+12) o
835 3 co=+l2vV VEE=-I2V—: g s
56 HH INPUT OFFSET VOLTAGE =
SSI-_- TS = HH :15..IO c
aa } . F4 C=+(2
ZZ HH T T RlR i T v VEE"IEV
Vcc*+6V  VEE=-6V} INPUT _OFFSET CURREN cc= A
os%s SRNPUT RF s eV Vepay)
T T T yEEEEASARAEEN
T | INENNEN NS EEE
[¢] BRERNN 1 11 o JENNSENEENEE NN
=75 -50 -25 0O 25 50 75 100 25 -75  -50 -25 o 25 50 75 . 100 125
AMBIENT TEMPERATURE (Ta)— °C .
AMBIENT TEMPERATURE (Ta)— °C
92CS~14929 92CS-14932
Fig. 2 — Input offset voltage and current. Fig. 3 — Input bias current.
Procedure:
Input Offset Voltage
1. Adjust VE for a DC Output Voltage (VoyT) of 0 £ 0.1 volts.
2. Measure VE and record Input Offset Voltage in millivolts as
VE/1000.
Input Offset Voltage Sensitivity
o 1. Adjust VE for a DC Output Voltage (VouT) of 0 £0.1 volts.
VOLTMETER 2. Increase | Ve f by 1 volt and record output voltage (VoyT).
(RCA .
Wv-38A 3.Decrease |Vcc | by 1 volt and record output voltage (VoyT).
OR L ) .
EQUIVALENT ) 4. Divide the diference between VoyT measured in steps 2 and 3 by the
change in Vg in steps 2 and 3.

92C5-14855
Fig. 4 — Input offset voltage, input offset voltage sensitivity, and
device dissipation test circuit

DC
VOLTMETER

92CS5-i4854
Fig. 5 — Input offset current and input bias current test circuit.

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

Refer the reading to the input by dividing by Open Loop Voltage
Gain (AgL).

o

V Vi

Vjo/Vog = ~QuT/vee
oL

. Repeat procedures 1 through 5 for the Negative Supply (VEE).
. Device Dissipation

Pt = Veele + VEgle

Ic = Direct Current into Terminal@or [IE

Ig = Direct Current out of Terminal(®)or

~N o

Procedure:
Input Bias Current and Input Offset Current
1. Adjust Vg for |VouT| < 0.1V DC.
2. Measure and record Vg and ViNg. .
3. Calculate the Input Bias Current using the following equation:
O ViINg
100 k2
4. Caiculate the Input Offset Current using the following equation:
o = VE/100 k{2

lig
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CA3010, CA3015, CA3029, CA3030,

TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS

Terminal Numbers in Circles are for CA3029, CA3030
Italic Numbers in Square Boxes are for CA3010, CA3015.

POSITIVE DC SUPPLY VOLTS (vec) POSITIVE DC SUPPLY VOLTS (Vce) AMBENT TEMPERATURE
cc NEGATIVE DC SUPPLY VOLTS (Vgg) (Tal=25°C
o NEGATIVE DC SUPPLY VOLTS (Vgg) SOURCE RESISTANCE (Rg)=I KQ
¥ SOURCE RESISTANCE (Rg)*IK o @ 00| TERMINAL No. 8 OPEN
3 TERMINAL No. 8 (5] OPEN i ,
£ - - i
z 70 EEEﬁE = I 1l —{ 3 80 Veol=+12
3 +25°C g (Vgg)=-12
w S0 z 11|
g A R I ~
5 S0 T w (Vog)=+6 N
<4 AMBIENT TEMPERATURE (Ta)=-55°C © (VEE)=-6
40 a Vee! N
§ I H N Vecst2v 2 0 N
3 30 VetV vees-iZv - NN
2 VEE=-6V o N \
w N S
g 20 J ; 20 N
10 &
+125°C \ 3
o [ 9 - 2 %
000! oot ol 0 100 0.001 0.01 0. | 10 100
FREQUENCY (f)—MHz FREQUENCY (f)—MHz :
92C5-14848 92C$-14864 -<-' @
=
Fig. 6 — Open-loop voltage gain vs. frequency for CA3010, CA3015, Fig. 7 — Open-loop voltage gain vs. frequency for CA3029 and =4 E
CA3030 5 =
S =
3 <
oc
V.T.VM,
SIGNAL o
SOURCE Procedure:
T vout (00 = 1. Adjust VE for VoyT = 0.1 V DC.
= 2. Measure Open-Loop Differential Voltage Gain (AgL) at f = 1 kHz,
Vv,
AC ouT
VOLTMETER AgL = 20 Logig
(BALLANTINE VIN
"PSRW 3. Measure Maximum Peak-to-Peak Output Voltage at f = 1 kHz.
EQUIVALENT) | 4 Measure Open-Loop Bandwidth at -3 dB Point,

vouT (RMS)

92C5-14856

Reference Level = Ag a

Fig.8

t 1 kHz.

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

75 TTTT TR [, 175] POSITIVE DC SUPPLY VOLTS (vce)
= ] i SR DU} T NEGATIVE DC SUPPLY VOLTS (Vgg) man
L5 ! +asec & 5| TERMINAL No.8 B OPEN _
2 ! } +125°C T >, [ I I
i
2 FHH : Sasates g Zos
5 2
g% veesH2 v ! g 15
- I Vee=-12v A S [ 1
2 — 4 o [
& 0 £ 1oH Vogs+2V
8 T | o i1 VEg=-f2V
x
X 4 inw I < T
A T : I [ A

w7s T +25°C IR NRENY s
i 488 sz THH T °
0 i A ' x i
g5 i I T T < T
@ REBEERREENERSRERD B W =
= TTev T POSITIVE DC SUPPLY VOLTS (vec) = .
2 25 xCC: NEGATIVE DC SUPPLY VOLTS (Vgg) 32 2504
E FH+- VEE*"6Y 111~ TERMINAL No.8 [5] SHORTED TO FO i
e e S g

IEESSNNESEEE TITCTTIT T LTI I Inil] T

o 025 05 075 1 1.25 15 175 2 o 5 10 15 20
LOAD RESISTANCE (R{)— K OHMS  92¢s-14849 LOAD RESISTANCE (R )— K OHMS  92CS-14862
() (b)

Fig. 9 — Maximum peak-to-peak output voltage vs. load resistance for CA3010, CA3015
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CA3010, CA3015, CA3029, CA3030,

TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS

Terminal Numbers in Circles are for CA3029, CA3030,
italic Numbers in Square Boxes are for CA3010, CA3015.

:gg'ﬂ\llsEDgcngg;LV\%[fs(\:SC)) 1 = POSITIVE DC SUPPLY VOLTS (Veg) 4+~ 1 il Jomr T
EE ] NEGATIVE DC SUPPLY VOLTS (V, I S BEen
;5| TERMINAL No. 8 SHORTED TO TERMINAL No. 12 % TERMINAL No.8 OPEN vee o b
T T 7 s o T PR T T
5 1132 o [ T Ty S uSea Sl TulsRey i
5 } [ AT I i +25°C
S 1 3 T T o
3 1 * iy > 125 vegEH2Y +70°¢ T
%= i | Y 5 VEE=-12V i o
wd 44T +25°C/- AMBIENT TEMPERATURE {Ta)=0°C £ T I IS SR b IES SN EEE
Ga ! . T T T T T T 5 10 ] N - t
&= [tVecE+i2v— T AT ° T IEEEEERY I :
7S [vees-i2v **‘T]?ﬂ nEaa: wasmEn 2 1, [H-I AMBIENT TEMPERATURE (Ta)= 0°C {4 |-H|
11T R
Z07s namnia . ! g s ! R manr & DRGSR e m—
&5 Tt 1 & ! e S + 25°C 11T
3> ! i Z ! = = 170°C
g 5 17 a4 5 ! N
Fd Vegr+6V ¥ I Veg=t6V T
= T Veg=-6v z LTE veg:-6v
25 Z 25
£~
< 1
hl I
0 025 050 075 [ 125 150 175 2 0 10 15 20
LOAD RESISTANCE (R )—KQ 920514860 LOAD RESISTANCE (R )— K OHMS 92CS-14861
(a) (b)
Fig. 10 — Maximum peak-to-peak output voltage vs. load resistance for CA3029 and CA3030
Vee
Ol uF
—@ 02’)
§ uF
(j_ 1 O~
= OUTWETER [ I 0SCILLOSCOPE
| kHz voLTME (TEKTRONIX
SIGNAL woe3sa Vout (DC) VouTt(lkH2) | typE 5024
SOURCE v 0£0.1v OR
EQUIVALENT) l EQUIVALENT)
'00kF T Vgias = = =
= 92CM-14858
Procedures:
Common-Mode Rejection Ratio: ) POSITIVE DC SUPPLY VOLTS (Vo)
= i =0+ NEGATIVE DC SUPPLY VOLTS (Vgg)
1. SetVgias 0'_ Ad]us} VE for VQUT(DC) 0 +0.1V. AMBIENT TEMPERATURE (T4):25°C
2. Apply 1-kHz sinusodial input signal and adjust for Vg = 0.3 V TERMINAL No. 8 [5] OPEN
(RMS). i)
3. Measure and record the RMS value of VgyT. An oscilloscope is |
used for this measurement so that the ouH)ut signal may be visu- - 100 ~
ally separated.from noise output. S ™N VegsH2V
N =@ -
4. Calculate Common-Mode Voltage Gain: 3‘|’ 90 [ VEE=~12V
“
Acm = VouT/Vs Eg 50 g é\v NG
. ~ ccr
Acm in dB =-20L0G1g Vs/VouT §8 o VEE:-6V \\ \\
5. Calculate Common-Mode Rejection Ratio: ?2 N
. N . <
CMR in dB = Ap|FF in dB - Agy in dB. §m 60 N
Common-Mode Input-Voltage Range: H
. i . ©
1. Calculate and record CMR for various positive and negative values 50
of Vjas within the maximum limits shown on Page 2. The Com- %0 \
mon-Mode Input-Voltage Range limits are those values of V IAS
at which CMR is 6 dB less than that calculated in Step 5 of the 0.00i [ele]] ol 1 10 100
procedure given above. FREQUENCY (f)~—MHz 9205~ 14859
Fig. 11 — Common-mode rejection ratio and common-mode input- Fig. 12 — Common-mode rejection ratio vs. frequency.

voltage-range test circuit.
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CA3010, CA3015, CA3029, CA3030,

TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS

Terminal Numbers in Circles are for CA3029, CA3030
Italic Numbers in Square Boxes are for CA3010, CA3015.

g POSITIVE DC SUPPLY VOLTS (Veg)

T NEGATIVE DC SUPPLY VOLTS(VEE

S FREQUENCY (f)= | kHz

< 30

|

z

Das

w

1}

S

S20 )y

a <.

5 1 NG

518 016,

3 < \2N

o i £

2o H-aeN

S o

By Y,

3 \’B 92C5-14853

o

% [} Fig. 14 — Single-ended input impedance test circuit.
-7 -50 -25 [ 25 50 75 100 125

AMBIENT TEMPERATURE (Ta)—°C 92CS—14930

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

OPERATIONAL
AMPLIFIERS

1 & &
I uF ST 30kF [ I
-
DC AC
ene F:|_ ©° ® VOLTMETER VOLTMETER
L (BALLANTINE
SIGNAL = S vaRféeA VoyT {BCY  VoyTlrms) TYPE 314
SOURCE OR 001V OR
I EQUIVALENT) l EQUIVALENT)
L RL
‘ i 1
= Procedure: )
1. With S in position (c), adjust Vg for VoyT(DC) = 0 + 0.1 voit.
2. With S7 in position (a), and S in position (d), record VOUT]('”‘S)~
3. With Switch Sy in position (b),and S7 in position (d),adjust R|_ until
VouT, (rms)
92CM-14857 = VouTt,(tms) = — 1" Record value of R as ZoyT.
Fig. 15 — Output impedance test circuit.
POSITIVE DC SUPPLY VOLTS (Vcc)
NEGATIVE DC SUPPLY VOLTS (Vgg)
FREQUENCY (f) = | kHz
]
1L
5250
O
o = VCC=+6V  Vpp:
Y200 - EE- 6V
E4
<
o
w
§ 150
-
E 5
5 100 = Vec=+2V Vgg=-jay
]
50
o
75 -50 -25 [ 25 50 75 100 125
AMBIENT TEMPERATURE (Ta)— °C 9205-14933

Fig. 16 — Output impedance vs. temperature.
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