LINEAR INTEGRATED CIRCUITS

CA3008, CA3010, CA3015, CA3016, CA3029, CA3030, CA3037, CA3038

Operational Amplifiers HIGHLIGHTS
6V Types 12V Types
® Open-Loop Voltage Gain 60 70 dB typ.
6-VOLT TYPES 12.VOLT TYPES PACKAGE ‘ ® Common-Mode Rejection Ratio 94 103 48 typ.
CA3008 CA3016 14-Lead Flat Pack ® Output Impedance 200 92 Q typ.
CA3010 CA3015 12-Lead TO-5 Style ©® Input Offset Voltage 1 1 mV typ.
CA3029 CA3015L Beam-Lead Device ® Static Power Drain ot + 12V - 175 mW typ,
CA3037 CA3030 14-Lead Plastic Dual In-Line (TO-116) t 6V 30 30 mW typ.
CA3038 14-Lead Ceramic Dual In-Line (TO-116) + 3V 7 7 ¥ typ.
® All types are electrically identical within their voltage groups APPLICATIONS

The CA310S is available in a sealed-junction Beam-Lead ® Narrow-Bond and Bond- ® Oscillator
version (CA3015L). For further information see File

pass Amplifier ® Comparator
No. 5_]5,_ “Beam-Lead Devices for Hybrid Circuit ® Operational Functions ® Servo Driver
Applications. ® Feedback Amplifier ® Scoling Adder
® Designed for use in Telemetry, Data-Processing, Instrumentation, and ® DC ond Video Amplifier ® Balonced
Communication Equipment ® Multivibrator. Modulotor Driver
® Built-in temperature stability from -55°C to +125°C for flatpack, TO-5
style, and ceramic dual in-line packages; 0°C to +70°C for plastic dual
in-line package
® Companion Application Notes ICAN-5290, *‘Integrated Circuit Operational
Amplifiers’’; ICAN-5213, ‘‘Application of the RCA-CA3015, CA3016 In-
tegrated Circuit Operational Amplifiers’’; and ICAN-5015, ‘‘Application
of the RCA-CA3008, CA3010 Integrated Circuit Operational Amplifiers’: SCHEMATIC DIAGRAMS
o +
ABSOLUTE-MAXIMUM YOLTAGE AND CURRENT LIMITS, Ty = 25°C R2S4IK Rg S75K Rj2S75K 3
Voltage or current limits shown for each terminal can be lied under the indicated
vottage or other circuit conditions for other terminals R 10K 'gGK '5___
All voltages are with respect to ground ( inal of Positive and Negative DC Supplies) .
- \
Terminal Voltage or Current Terminal Voltage~or' Current o y ‘f
CA3008 Limits Circuit Conditions CA3016 Limits Circuit Conditions .
CA3010 |CA3029 | Nega- | Posi- CA3M5 |CA3030 | Nega- Ppsu- ' Lo INVERTING
CA3037 | tive | tive Terminal Voltage CA3038 | tlive tive Terminal IVoltage INPUT o o
DO NOT APPLY VOLTAGE FROM AN EX- ”
12 ! DO ERNAL SOURCE TO THis TERMINAL 1 1 TERNAL SOURCE TO THIS TERMINAL N wl Sk —{; +—Svour
CA3016 2K n3kS Q7 SRy S Rig
! gﬁasgzog CA3030 vo | wee 15K
CA3010 |CA3037 CA3015 |CA3038 n Re a "
S Rie
4 6 8 1 2 16V oV 4 6 -16 2K 58K 29K H‘:K R
1 2 8V v
0 10 13 +6 10 13 +12 - ‘\;:;v—-o
1 2 0 ; i g 0 e R
2 3 AV Ly 3 : g 2 3 VLY 4 6 12 CA3008 CA3030
10 13 +6 10 13 +12 CA3016 CA3037
CA30:
1 2 0 1 2 0 29 CA3038
i 2 3 0 8V v 2 3 0
3 4 4V | 41V 1 6 P 3 4 8 + ’ P
10 13 +6 10 13 +12
5 NO CONNECTION 5 NO CONNECTION
R . 1 2 0 20VF ov 1 2 0
4 6 10V ov 10 13 % 4 6 10 13 a2
7 NO CONNECTION 1 NO CONNECTION
. DO NOT APPLY VOLTAGE FROM AN EX-
5 B e o e TomNAL 5 8 TERNAL SOURCE TO, THIS TERMINAL . -
2241K 9
DO NOT APPLY VOLTAGE FROM AN EX- DO NOT APPLY VOLTAGE FROM AN EX- % 75K
6 9 L A e AL 6 9 TERNAL SOURCE TO THIS TERMINAL . ~ )
1 2 0 1 2 0 0K oK ?@
v 5 7 | 10 oV | +14V 4 6 -12
L e N IR (RO IS 0 | 13 | Bl Ve
'APPLY VOLTAGE FROM AN EX. 1 | DONOT APPLY VOLTAGE FROM AN EX-
8 1 OPERWAL. SOURGE TO THIS TERMINAL B ! TERNAL SOURCE TO THIS TERMINAL WVERTING
4 6 6 4 6 -12 9
10 13 +6 A 1?1- 13| 12 o
12 30m 400 {1 Between Terminals 58K
) 12 30 mA lsoglzBftw;;vbgermmals 9 6 & 12 (CA3016, st | n‘K J
CA3029, CA3037) CA3030, CA3038) +3
489 (CA3010) 489 (CA3015) Yo | ye
1 2 0. v v 1 2 0 Rg Ry
10 13 0V |+l0V ' 6 P 10 13 0 +20 ’ ‘ 1 2K sex ‘ .
1 2 0 1 2 0 v- e
11 14 oV | 47V 4 6 6 11 14 0V | +14V 4 6 -12 SUBSTRATE stcu-1aceev.
) 10 13 +6 10 13 +12 CA3010
No.4 Internally connected to Terminal No.4, cAss
i 0. cted to Terminal No.4,
CASE ! @Eaﬁlfsﬁgg?fégdﬁg NoT ERoune CASE CA3015 (Substrate) DO NOT GROUND' ;
i . Fig.
CA3008 CA3010 .
CA3016 CA3015 |CA3029 CA3016 CA3015 |CA3008 CA3010
CA3037 CA3038 | CA3030 CA3030 CA3038 |CA3029 (CA3037
OPERATING TEMPERATURE RANGE . . 55°C to +125°C |>40°C to 45°C  MAXIMUM SIGNAL VOLTAGE. . ...... BVio+dV |-4Vto4lV
STORAGE TEMPERATURE RANGE. . . . -65°C to +150°C | -659C to +1500C MAXIMUM DEVICE DISSIPATION ... .. 600 mW | 300 mW
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LINEAR INTEGRATED CIRCUITS

CA3008, CA3010, CA3015, CA3016, CA3029, CA3030, CA3037, CA3038

ELECTRICAL CHARACTERISTICS ot TA = 25°C

Special Test Conditions
Terminal No.8 (CA3008, Test CA3008 CA3016 Typical
CA3016, CA3029, CA3030, | cir. | CA3010. CAIS Charac-
Characteristics Symbols CA3037, CA3038) cuit CA3029 CA3030 Units | teristic
Terminal No.5 (CA3010, CA3037 CA3038 Curves
CA3015) Not Connected
Unless Otherwise Specified Fig. | Min. [Typ.| Max. | Min. l Typ. |Max. Fig.
STATIC CHARACTERISTICS:
Input Offset Voltage Vio Vee= 4V, VEE= -V 4 S R I . “lwmv 2
= +12V =12V - - - - 137§
Input Offset Current | = +6V =6V S04 5] - . . 2
P 10 - v A D I e
Input Bias Current ! =46V =6V s |3 2] .
P 18 = 41V - e BRI
Input Offset Voltage = 46V = 6V - ol10] 1 - - -
Sensitivity:  Positive | 2V10/2VCC v -av - - oo os
6V o | ! 0| 1 WA} none
Negative |AVig/AV =+ - |0 o P
egative | AVio/AVEE - v -V o -] Joaseos
- 46V =6V BT R E
_ = v = 1V S-S
Device Dissipation Po | [S]shorted to[3) VSE;_*?QIV el bl - L -] - -] W | none
Ve = +12v, N
8 shorted to 12 VEE = -2V )
DYNAMIC CHARACTERISTICS: All tests at f = 1 kHz except BNQL
Open-Loop Differential AgL vee = +6V,  VEE = -6V 8 57 | 60} - - . - B | s&7
Voltage Gain = +12V =12V - - - |66} 70 -
Open-Loop Bandwidth = +6V = -6V g |20 300] - . - | kuz | 687
at -3 dB Point B¥oL = +V =V <f - - Jeoof 0] -
Common-Mode Rejection CMRR vee=+6V, VEE=-6V | 13 |70 [ 4| - - - - | d8 12
Ratio = +12V =12V - - - 80| 103{ -
Maximum Output-Voltage V(PP = +6V =6V [ g | 4|67 - | | " |Vvpp|9&10
Swing 0P =12V =V N et B INVR VRN IS i
= 46V v g loful -] kel B
Input Impedance Z)\N . - a Y 1 ) ) i 5178l -
— - 6V -6V oo - -1 -1-1a
Output Impedance ZouT i S L2 I g ) el 15
05 |
= +6V = -6V to | ~
Common-Mode Vicr 1mf-a| - 0.65 v none
Input-Voltage Range T -V el - e -t
-8
LEAD TEMPERATURE (During Soldering):
At distance 1/16 * 1/32 inch (1.59 + 0.79mm)
+265°C

from case for 10 seconds max.

TYPICAL STATIC CHARACTERISTICS AND
TEST CIRCUITS

INPUT OFFSET VOLTAGE AND CURRENT

POSITIVE DC SUPPLY VOLTS (Vcc)
NEGATIVE DC SUPPLY VOLTS (VEE)|
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INPUT BIAS CURRENT
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Fig.3

Terminal Numbers in Circles are for CA3008, CA3016, CA3029, CA3030, CA3037, CA3038;
Italic Numbers in Square Boxes are for CA3010, CA3015

INPUT OFFSET VOLTAGE, INPUT OFFSET VOLTAGE
SENSITIVITY, AND DEVICE DISSIPATION TEST CIRCUIT

[
VOLTMETER
(RCA
wv-38a
EQUIVALENT )

‘»—l
e d e
F

1

92C5-14855

90

Procedure:

Input Offset Voltage
"1. Adjust Vg 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

1. Adjust Vg for a DC Output Voltage (VoyT) of 0 £ 0.1 volts.
Increase | VGG | by 1 volt and record output voltage (VouT)-
_Decrease | VGG | by 1 volt and record output voltage (VouT).

Divide the dif b VouT d in steps 2 and 3 by the
change in Vg in steps 2 and 3.

Vout _'VouT (Step2) - VouT (Step 3)

ad

> w

Vee 2 volts

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

L

Vout/Vee
AoL
. Repeat procedures 1 through 5 for the Negative Supply (VEE).
. Device Dissipation
Py =Vcclc + VEEglE
Ic = Direct Current into Terminal@u
1g = Direct Current out of TerminakBor

Vio/Vee =

~N o

INPUT OFFSET CURRENT AND INPUT BIAS CURRENT

TEST CIRCUIT
Vee
4 3 13
= G oC
[8] | vouTMETER
100ka < 00T O RC|
2% Ny Iing v wv=38a
-— OR
3 E EQUIVALENT)
= 100KQ 0
£1% 7
T—gke Ving 7 Vout
VE " - 20V — l
_I__'L] I Vee _L
- 92CS-14854
. Fig.5 '
Procedure: 9

Input Bias Current and Input Offset Current

1. Adjust VE for |Vou1'| <0.1VDC.

2. Measure and record Vg and Vi,

3. Calculate the Input Bias Current using the following equation:

_ ViNg

) 100 k)

4. Calculate the Input Offset Current using the following equation:
ljo = VE/100 k{2

hia




LINEAR INTEGRATED CIRCUITS

CA3008, CA3010, CA3015, CA3016, CA3029, CA3030, CA3037, CA3038

TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS
Terminal Numbers in Circles are for CA3008, CA3016, CA3029, CA3030, CA3037, CA3038;

Italic Numbers in Square Boxes are fOT CA3010, CA3015 OPEN"LOOP DlFFERENTlAL VOLTAGE GA'N,
MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE,
OPEN-LOOP VOLTAGE GAIN vs. FREQUENCY OPEN-LOOP VOLTAGE GAIN vs. FREQUENCY AND OPEN-LOOP BANDWIDTH AT —3dB
FOR cnooghcog;fncokﬁggms, CA3016, FOR CA3029 AND CA3030 POINT TEST CIRCUIT
AR
NEG, Y .
POSITIVE DC SUPPLY VOLTS (vgc) SOORGE nsslsrrm:e Ryt knv“ A sn u:»;"s; vgiu
e NEGATIVE DC SUPPLY VOLTS (Vgg) © 100] TERMINAL No.8 OPEN SIGNAL @ i
[ | source mesisTance (Rg)ika SOURCE o ika ALE T
] TERMINAL No. 8([5] oPEN l Bl ® J-01uF vouT(0C) =
£ " T 3 2 = An] T
§ _T < Veg)-12 : < "
y 6 25% z ac
M - 3 | M~ L 2000 Teut gl 5 VOLTMETER
g s ] w (Vo )=+ N xa (BALLANTINE
= = ] (VS )t N N 20v 3 N
g | AMBIENT TEMPERATURE (Ta):-35°C 5 N L ©01uF EQUIVALENT)
: TNNez| |8 NI :
1’ e 1 NVt § N[N Vg (0C) = vout (RMS)
5 % VEE*-6V | 3 \ 3
= [ N v,
s 0 | g \\ = 92Cs-14856 = €€ ==
o "215'? * 0 4 Procedure:
0001 a0l o ) ot 0.00! 00 L REQUENCY (f1—mHe o 100 1. Adjust Vg for VoyT = 0.1 V DC.
FREQUENCY (f)—MHz sacsorasen Fig.7 92CS-14864 2. Measure Open-Loop Differential Voltage Gain (AgL) at f = 1 kHz,
Fig.6 ' Your
AoL = 20 Logjo ——
IN
3. Measure Maximum Peak-to-Peak Output Voltage at f = 1 kHz.
4. Measure Open-Loop Bandwidth at -3 dB Point.
" MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE vs. LOAD RESISTANCE Reference Level = Apg at 1 kHz,
- FOR CA3008, CA3010, CA3015, CA3016, CA3037, CA3038 Fig.8
e HHHH 5 POSITIVE OC SUPPLY VOLTS (veg) susmas
d = asassasasa: T | NEGATIVE bC s.umnm VOLTS (Veg) T MAXIMUM PEAK-TO-PEAK OUTPUT
| " sec 4 || TERMINAL No.8 [5] oPEN HHH
F ; e S e FrEE : VOLTAGE vs. LOAD RESISTANCE
- e . IsEEEaNEEs FOR CA3029 AND CA3030
g® vee=+2v [ g -58°C
’ z vees-12v H 8t 5 e POSITIVE DC SUPPLY VOLTS (Vee)
‘ £ o M7 o8z amnl B HVecrzv iS4 NEGATIVE DC SUPPLY VOLTS (Vgg)
N g N e o e 3 o vecitey B et Towes - | TERMINAL No.8 SHORTED TO TERMINAL No. 2
2 T T x N TTTITIT T - HHHHE
. % A AR < HHH 11
75 Y 1 L 11
¥ IBB 81 +25 v —88°C g 128 T
é ---h],;_z’?]o?[ ? i { T
¥ 5 1t T x T JHH
i °H PR £ et 6V R T e T
H v THE POSITIVE OC SUPPLY VOLTS (vee) [ HTH Vee-6v s Hiecla [ +70°¢ HHHH
§ 2 sf g Yee [TT" .NEGATIVE DC SUPPLY VOLTS (vVeg) H ; y v HYVEEr-2V g jﬂ HHH
i ] { VeE*~6V H- “TERMINAL No.8 [5] SHORTED TO [ ] HHHH 5& s o
y E] HHHHHTH  TERMNAL No.2 1 H i HHHH £3 2y dises
‘ Ty IITITIT IT TIITITITTT Tt It Tt
. 0 05 o075 | 125 15 115 2 [ 0 (] 20 5 Plass jad
i LOAD RESISTANCE (R_)—K OMMS  92cs-14849 LOAD RESISTANCE (RU)— K OHMS  92CS-14862 E Ha# v ceev
| (e) Fig.9 (b) oo EEEAAT heer-sv
; 1T ITIT
1T JITTIT
17 TTTTTT
11T TTTTIT
O 025 050 o075 1 125 (%0 175 2
Terminal Numbers in Circles are for CA3008, CA3016, CA3029, CA3030, CA3037, CA3038; LOAD RESISTANCE (RU)—KQ 92¢s-14860
g Italic Numbers in Square Boxes are for CA3010, CA3015 (a)
' . T | POSITIVE OC SUPPLY VOLTS (Vec)
l COMMON-MODE REJECTION RATIO AND COMMON-MODE 4 ':E?‘;uﬁ zﬁ‘:“::s'-; VOLTS (vgg)
\ INPUT-VOLTAGE-RANGE TEST CIRCUIT L HHH TH
’ § T 237
2.5 Veee+12V 1T 3 70°C
F 5 Veg--i2v T
: 5 T HHHHH
. E MPER
d/o 3 1
i [ 0‘,‘ 1 s A
. 0C 0SCILLOSCOPE 1Y TIT 46V
i VOLTMETER Vec
1 (RCA Vour (0C) Vour(kHa) | {YoE SodX 2 P - Vee:-6v
w-ssa 'O R 2 23
EQUIVALENT) EQUIVALENT) 3
L l T 5 T SEsEs
6 3 20
L L LOAD RESISTANCE (R_)— K OHMS 92cs- 14861
. - b
;, 92CM-14858 (b) Fig.10
S Procedures: COMMON-MODE REJECTION RATIO vs. FREQUENCY
g Common-Mode Rejection Ratio: POSTE B¢ SUPPLY VOUTS e
v 1. SetVgjas = 0. Adjust Vg for VoyT(DC) =0 £ 0.1 V. NEGATIVE DC SUPPLY VOLTS (3&)
) 2. (ARp':g 1-kHz sinusodial input signal and adjust for Vg = 0.3 V . ::::::IJS:?%::E« (Ta)=25°C
] 3. Measute and record the RMS value of V1. An oscilloscope is "
used for this measurement so that the ouPput signal may be visu-
' ally separated.from noise output. z ‘\\
) 4. Calculate Common-Mode Voltage Gain: § 3 52‘;.1:25
| Acm = VouT/Vs 5l RUAN
v Acwm in dB =-20LOG]0 Vs/VouT w3 Vees+6V NG N
‘ . 5. Calculate C Mode Rejection Ratio: So Vee:-6v \\ N
; CMR in dB = Ap|FF in dB - Agy in dB. éi n N
. Common-Mode Input-Voltage Ronge: § v
1. Calculate and record CMR for various positive and negative values 0| N
] of V| within the maximum limits shown on Page 2. The Com- \
mon-Mode Input-Voltage Range limits are those values of Vgias L__so|
at which CMR is 6 dB less than that caliculated in Step 5 of the 0.001 001 o1 10 100
procedure given above. it FREQUENCY (f)—MHz 92Cs- 14859
9- Fig.12
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LINEAR INTEGRATED CIRCUITS

CA3008, CA3010, CA3015, CA3016, CA3029, CA3030, CA3037, CA3038

TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS

Terminal Numbers in Circles are for CA3008, CA3016, CA3029, CA3030, CA3037, CA3038;

Italic Numbers in Square Boxes are for CA3010, CA3015

SINGLE-ENDED INPUT IMPEDANCE vs. TEMPERATURE SING LE-ENDED INPUT IMPEDANCE TEST CIRCUIT

Q@ [POSITIVE oC SUPPLY VOLTS (vcc) H

NEGATIVE DC SUPPLY VOLTS(VEE ut
& | FREQUENCY ()= IkHz H
x 30 amnn
L
2 F
Nos T O.lu!
g d

20 pC
+
g <
515 ol
§ < ‘: o Tomwr
§ 10 o
@
w L] H 92CS-14853
2 H
z
a 2 L1l L L Ll
=75 26 80 75 100 128
AMBIENT TEMPERATURE (Ta)— *C s2cs-14930
Fig.13
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OUTPUT IMPEDANCE TEST CIRCUIT
Vee

OUTPUT IMPEDANCE vs. TEMPERATURE

POSITIVE DC SUPPLY VOLTS (Vcc)

NEGATIVE DC SUPPLY VOLTS (VgE)
Hz

FREQUENCY (f) =

M

N
o
C

At
1
{3
C
o
<
<

m

m
"

1

3

g

‘OUTPUT MPEDANEE 2oyt -2
-
<

[

I TITL]
-3 -%0 ~-25 25 %0 ie
AMBIENT TEMPERATURE (Ta)—°C

Fig.15

2] _ $2
&
+
_-]- SOuF [ 1
oC
(—_L @0 VOLTMETER ;gu.n:f‘;euaz
il
SIGNAL = S witlea [ Vour 1001 Vourtrms) CreE 314
SOURCE OR 0t0.1V
EQUIVALENT) EQUIVALENT)
< R T | T
L il
= Procedure:
1. With S in position (c), adjust Vg for VoyT(DC) =0 1 0.1 volt.
KQ 2. With Sy in position (a), and S2 in position (d), record VoyT, (fms).
20) 3. With Switch Sy in ition (b),and S2 in p (d),adjust Ry_ until
I VouTy (tms)
92CM-14857 = Fig.16 VouTt,lims) = —-—21—— Record value of R|_as ZoyT.

00 1%
92CS 14933
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LINEAR INTEGRATED CIRCUITS

CA3008A, CA3010A, CA3015A, CA3016A, CA3029A, CA3030A,
CA3037A,CA3038A

Operational Amplifiers HIGHLIGHTS
6V Types 12V Types
"v':';:;;:“ ‘z‘v::;;:“s VeLeod F1 :Ai“ci ® Open-Loop Yoltage Gain. . . . . . 60 70 dB typ.
-Lea at Pac . . .
CA3010A CA3015A 12.Lead TO.5 Style ® Common-Mode Rejection Ratio . . 94 103 dB typ.
CA3029A CA3030A 14.Lead Plastic Dual In-Line (TO-116) ® Input Impedance . . . .. .. .. .. 20 10 k. typ.
CA3037A CA3038A 14-Lead Ceramic Dual In-Line (TO-116) ° l'lp“' Offset v°|'°9. ....... 0.9 1 mV typ.
) ® Input Offset Current. . . . . . . .. 0.3 0.5 . Atyp.
® These new types have all the desirable features and characteristics of . | ¢t Bi c 2
their prototypes plus lower noise figures and improved input character- npy tas Current. . .. ... .. 5 47 A typ.
istics for offset voltage, offset cumrent, bias current, and impedance. ® Static Power Drain ot © 12V. . . . - 175 mW typ.
® All types are electrically identical within their voltage groups at " 6V . ... 30 30 mW typ.
® Designed for use in Telemetry, Data-Processing, Instrumentation, and ot 3V . . 7 7 mW typ.
Communication Equipment
® Built-in temperature stability from -55°C to +125°C for Flatpack, TO-5 APPLICATIONS
style, and ceramic dual in-line packages; 0°C to +70°C for plastic dual .
in-line package ° Nonow-Bov'u! ond Band- @ gsccllo'ot
e Companion Application Notes ICAN-5290, “‘Integrated Circuit Operational pass A"‘P""" ® Compoarotor
Amplifiers’’; ICAN-5213, ‘‘Application of the RCA-CA3015, CA3016 In- ° Op.fo'ionel Functions ® Servo Driver
tegrated Circuit Operational Amplifiers’’; and ICAN-5015, “‘Application e T
of the RCA-CA3008, CA3010 Integrated Circuit Operational Amplifiers”” ® Feedback Amplifier ® Scaling Adder
cover Bode characteristics, phase comp ion, frequency shaping, and ® DC ond Video Amplifier o Balanced
amplifier design. ® Multivibrator Modulator-Driver
ELECTRICAL CHARACTERISTICS at TA = 25°C R
Special Test Conditions
Terminal No.8 (CA3008A, Test CA3008A CA3016A Typical
CA3016A, CA3029A, CA3030A, Cir- CA3010A CA3015A Charac-
Characteristics Symbols CA3037A, CA3038A), cuit CA3029A CA3030A Units | teristic
Terminal No.5 (CA3010A, CA3037A CA3038A Curves
CA3015A) Not Connected
. Unless Otherwise Specified | Fig. | Min. | Typ. [ max. | min. ] Typ. max. Fig.
STATIC CHARACTERISTICS:
s - v VoG = 6V, VEE = 6V os| 2T - T
caoa b 9 Sy ww Input Offset Voltage 10 v s LT ™Y
CA3016A ” o 0
CA3029A nSox 3 R 8148 = +6! = - 3115 - . .
CA3030A 10k 7 Input Offset Current 110 B i 5 : LA 2
gAzoan = +12V =12V . - - - 105 |16
A3038A o % ) = +6V = 6V - 125 4 . - -
Input Bias Current ] +6 5
) ' : I8 - -y T s ]
Input Offset Voltage ) - 46V -6V - o101 - - -
L3 Sensitivity: Positive Migvee = :12V =V . B ’ . - 1009 | 05
] IR o o o 4 0%l 1 ’ " ImV/V | none
' Negative |AV|g.AV = = - - . - - -
ol gatve | =0 YRR S - IR 0.156 | 05
2K EULY 29k -
_ =46V =6V S T e
- = +12V = -1V IR R
Device Dissipation |l Pp Glshorted to g VCC = +6V L3 I ST\ I . | mW | none
- = VEE=-6V ’
Vee = +12v, S )
8 shorted to 12 VEE - -lov
DYNAMIC CHARACTERISTICS: All tests at f = 1 kHz except BWoL \
Open-Loop Differential A Vee = +6V.  VEE = -6V g 57| 60 - - a8 7
Voltage Gain oL Y - S 6 | 70 be
Open-Loop Bandwidth BW = +6V = -6V g | 200 300f - - - - kHz | 6&
at -3 dB Point 0L = 412V = -1V -l ] - o] 3 ’
Tv'
Slew Rate SR Vee = +6V VEE =6V (Rs=| ope] - 3 - . 3 v/
RaSaik = +12V = -12V[1 K2 ! - - - - 7 ks | none
" R CA3010A Common-Mode Rejection CMR vee = +6V.  VEE = -6V 7| - . - - dB 12
ol 30 cA30I5A Ratio = 41V =2V R IR
- b Maximum Qutput-Voltage Vo(P-P) = +6V =6V | g | 4|65 - - - Vpp| 9810
" * —om Swing =+12v =1V - - N RVERY P
[t L4 - N
Input Impedance z = +6V RN U I U N RS IR B o0 BT
. 1P e N SV - sl |-
) tout Imoed Z = +6V =6V [ - w0 - - - |- q
NG P Output Impedance ouT Caw -1V ) ) ) ) 8 i 16
e sy -4V +05] - . . . B
o "o B Common-Mode VicR nl4l- v none
sEsTRATE scuaoun Input-Voltage Range -V -V A ECET -
8
Fiol VCC = 43V, VEE = 3V R EEERE
SCHEMATIC DIAGRAMS cen Fi = +6V =6V |Rg = - 8312} - 18312
NF S 18 dB 17
. Noise Figure by - ik X i : R RN
= +12V =12V - - - - 1 116
LEAD TEMPERATURE (During Soldering): ALL TYPES
At distance 1/16 1/32 inch (1.59 £ 0.79mm)
from case for 10 SECONDS MAX. .+ ...ttt uun ettt ettt et e ettt +265°C




LINEAR INTEGRATED CIRCUITS

CA3008A, CA3010A, CA3015A, CA3016A, CA3029A, CA3030A,

CA3037A, CA3038A

ABSOLUTE-MAXIMUM VOLTAGE 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 Current Terminal Voltage or Current
CA3008A Limits Circuit Conditions CA3016A Limits Circuit Conditions
CA3010A |CA3029A| Nega- | Posi- CA3015A| CA3030A| Nega- | Posi-
CA3037A| tive tive Terminal I Voltage CA3038A [ tive tive Terminal IVoﬂage‘
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
CA3008A CA3016A
A CA3030A
CA3010A gAggg% CA3015A | CA3038A
. 4 6 3 2 | asv| ovi 4 6 | 16
! 2 AR A 13 % ! 10 13| s
1 H 0 1 2 0
. 3 4 0 3| av| av| 3 4 0
2 3 oV 6 s 2 * N s | 1
10 13 +6 10 13 +12
1 2 0 1 2 0
. 2 3 0 4 8V 1V 2 3 0
3 4 4V +1V 1 s % 3 8 + 4 s 1
10 13 +6 10 13 +12
5 NO CONNECTION 5 NO CONNECTION
4 6 | 0v vi ! z 0 4 6 | 2v]| ov| 1! 2 0
10 0 10 13 +6 10 13 +12
- 7 NO CONNECTION 7 NO CONNECTION
‘ . DO NOT APPLY VOLTAGE FROM AN EX-
5 8 D R T 0 s TemNAL: 5 8 TERNAL SOURCE TO THIS TERMINAL
. DO NOT APPLY VOLTAGE FROM AN EX-
6 9 0195:?‘}3 Fs'gb\a{cvgo%ATG"EISF{SSQMT#AEX 6 9 | "TERNAL SOURCE TO THIS TERMINAL
1 2 0 1 2 0
7 10 ov | «7v 4 6 % i 10 oV | +i4Vv 4 6 -12
10 13 +6 10 13 +12
. DO NOT APPLY VOLTAGE FROM AN EX-
8 1 D T O AL 8 n TERNAL SOURCE TO THIS TERMINAL
/) 6 6 4 6 -12
0 | o3 % 0 | 1|
9 12 30 mA 260& izﬁelwgssahrmmals 9 12 30 mA 4%05;53’3;?}:%1;35;‘.\",;;
CA3029A, CA3037A , )
48 3 (Ch 50?03?37 ! 4.8 9 (CA3015A)
U v a0y ] ! 2 0 1 ov | s20v| 1 2 0
S R 4 6 5 o i 4 5 | 1
1 2 0 1 2 0
1 14 ov +1V 4 6 -6 11 14 oV | +14V 4 6 -12
10 13 +6 10 13 +12
ernal Terminal No.4, Internall ected to Terminal No.4,
CASE 2‘253{’0'1 fsT;‘,‘.f:fS,“:,oi:".!';"GRSJND CASE CA3OISA (Substrate) DO NOT GROUND
CA3008A CA3010A
CA3016A CA3015A | CA3029A CA3016A CA3015A | CA3008A CA3010A
CA3037A CA3038A | CA3030A CA3030A CA3038A | CA3029A CA3037A

59C to +125°C
-650C to +200°C

OPERATING TEMPERATURE RANGE . . -5
STORAGE TEMPERATURE RANGE. . ..

INPUT OFFSET CURRENT AND INPUT BIAS CURRENT
TEST CIRCUIT

oC
VOLTMETER
(RCA
Wv-38A
EQUIVALENT)

B

<

92CS-14854

94

40°C to +80°C  MAXIMUM SIGNAL VOLTAGE. .......
-65°C to +1509C MAXIMUM DEVICE DISSIPATION

-Vt 4V
600 mW

4Vto 1V
300 mW

TYPICAL STATIC CHARACTERISTICS AND TEST CIRCUITS
Terminal Numbers in Circles are for CA3008A, CA3016A,
CA3029A, CA3030A, CA3037A, CA3038A;

Italic Numbers in Square Boxes are for CA3010A, CA3015A

INPUT OFFSET VOLTAGE AND CURRENT

POSITIVE DC SUPPLY VOLTS (Vec)
NEGATIVE DC SUPPLY VOLTS (Veg)
i
11128
4 AGE
»E \NPUT OFFSET VOLTAGS
§Q sam
s T TH :‘: ]
Ao T e sev. Vecrizv ]
% Ao VEE-6V vees-12v T
S Eas EH- ey Fo
S T CURRy
1 BRI s aasuas s Inageas
u 11T
25, ==um 1T
T T 1
T 11T .
11T 11T 1171
LU L] SESESESENEESEREEEss
-5 80 28 25 80 75 00 128
AMBIENT TEMPERATURE (Ta)— °C
92CS-14846
Fig.2
INPUT BIAS CURRENT
POSITIVE DC SUPPLY VOLTS (Ve
NEGATIVE DC SUPPLY VOLTS (Vgg)
<
LS
!
E 0l
=]
-
H v
T 1, CCe,
5 SHHTEEHH o ey
2 HHPRS Veee -y THHTT 3
TPy
25
1117
11717 LITTTTT
TTTT TTTITTT asan
~15 -850 -25 25 %0 715 w00 128
AMBIENT TEMPERATURE (Ta)—°C
92CS-i4847

Fig.3

INPUT OFFSET VOLTAGE, INPUT OFFSET VOLTAGE
SENSITIVITY, AND DEVICE DISSIPATION TEST CIRCUIT

Procedure:
Input Offset Voltage

ocC
VOLTMETER
(RCA
Wwv-38A
EQUIVALENT )

L

92CS-14855

Procedure:

Input Bias Current and Input Offset Current

1. Adjust VE for a DC Output Voltage (VoyT) of 0 £ 0.1 volts.
2. Measure VE and record Input Offset Voltage in millivoits as
VE/1000.

Input Offset Voltage Sensitivity

1. Adjust VE for a DC Output Voltage (Voyt) of 0 + 0.1 volts.

2. Increase {Vce I by 1 volt and record output voltage (VouT)-
3. Decrease |Vcc| by 1 volt and recotd output voltage (VouT)-

4. Divide the diference between V0u-r measured in steps 2 and 3 by the

change in Vg in steps 2. and 3. -
Vout _ VourT (Step 2) - VoyT (Step 3)

1. Adjust VE for |Vout| <0.1 v DC.

2. Measute and record VE and VN,

3. Calculate the Input Bias Current using the following equation:
Ving

4, Calculate the Input Offset Current using the following equation:
1o = VE/100 kQ

Vee 2 volts
5. Refer the reading to the input by dividing by Open Loop Voltage
Gain (AgL)-
Vout/Vee
Vio/Vee = ————
AoL

6. Repeat procedures 1 through 5 for me Negative Supply (VEE).
7. Device Dissipation
Py = Vcelc + VEEIE
Ic = Direct Current into Terminal 13 or
Ig = Direct Current out of Terminal 6 or
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LINEAR INTEGRATED CIRCUITS

CA3008A, CA301OA CA3015A, CA3016A, CA3029A, CA3030A
CA3037A, CA3038A

OPEN LOOP VOLTAGE GA|

IN vs. FREQUENCY

FOR CA3008A, CA3010A, CA3015A, CA3016A,
CA3037A, CA3038A

OPEN LOOP VOLTAGE GAIN vs. FREQUENCY
FOR CA3029A AND CA3030A.

OPEN-LOOP DIFFERENTIAL VOLTAGE
GAIN, MAXIMUM PEAK-TO-PEAK OUT-

POSTIVE DC SUPPLY VOLTS (Vod) ABIENT TENPERITURE PUT VOLTAGE, AND OPEN-LOOP BAND
POSITIVE DC SUPPLY VOLTS (vcc) "“g‘e"‘“"scsim‘[n‘;?},"z‘x‘vii’ a)=25°¢ WIDTH AT —3 POINT TEST CIRCUIT
NEGATIVE DC SUPPLY VOLTS (vgg) @ (00) TERMINAL No.8 OPEN
f SOURCE RESISTANCE (Rg)*IK 2 ‘I’
g TERMINAL No. 8 (5] oPEN - 1AL
75 j=e12
: » y i f 80 Veg)=-12
: e g ST
g { Ja4
5 50 =T § vvgg"'“ ~ ™
g | aument (Ta)e-58°C 5 N N = 1
0| o 4 =
¢ 1 N, L2y H NN
7 39 Vec*+6v 5‘ JEETY & AR VOLTMETER
z VEE*-6V \ I e N (BALLANTINE
g 2 z N\ TYPE 314
" k L s EQUIVALENT)
+i25°C Lol
Q 11 L 0.001 01 0.1 ) o 100 (RMS)
000! ] 0. 0 FREQUENCY (f)—MHz 92¢8-14864 'ouT
FREQUENCY (1)—MHz 92C5-14848 Fig.7
Fig.6 =
92CS-14856
Procedure:
e D RESISTANCE 1. Adjust VE for VoyT = 0.1 V DC.
MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE vs. LOAD RESISTAN 2. Measure Open-L_ .
FOR CA3008A, CA3010A, CA3015A, CA3016A, CA3037A, CA3038A Open-Loop Differential Voltage Gain (AgL) at f = 1 khz
(s TR POSITIVE_DC SURPLY VOLTS (Vecl T ApL = 20 Logjg ——— Sour
asasanasss: NESATIVE D steety vou's( 2 tH VIN
; 8 i +25°C JERMINAL NoB (5 OPEN nEnaE 3. Measure Maximum Peak-to-Peak Output Voltage at f = 1 kHz
. :E +125°C i E E ]{ ii{ 4. Measure Open-Loop Bandwidth at -3 dB Point
§... &-m : as -sl l‘:l H Reference Level = Agy at 1 kHz
={2 1T 1117
Jena H veer+i2v HH Fig.8
ual AMBIENT TEMPERATURE (TA) * ~88°C vee=-2v
A i
s ot HHH H
z 17 +25°C T ¥ :
M TOHE vio5ec aa iaas
t s NS inen 1
i HE iisassasas. Zranazss
T POSITIVE oc sum. VOLTS (vee) H 7] Vees-6v
PYizea NEGATIVE DC SUPPLY VOLTS (Vee) 1 T
uss moﬁlsmr:ovo 0 T jEREaE;
HH H H HHHH
L1 11 INSanaal

1‘“LI.I.I.I.LL.LLL1J““”’
2

[

LOAD RESISTANCE (NL)—K OHMS  g2cs-e49

(a)

Fig.9 (b)

MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE vs. LOAD RESISTANCE
FOR CA3029A AND CA3030A

0 S
LOAD RESISTANCE (RL)— K OHMS

20
92Cs- 14062

rosn}vs DC SUPPLY vegrss(‘:cc) 3 Pngc;rzs: o:csmv vegss(\:cc))
NEGATIVE DC SUPPLY q SuPPLY VEE!
| TERMINAL No.8 SHORTED TO TERMINAL No. 12 ; 1«| TERMINAL No.8 OPEN
HHHH 3 HHHH HH
'é HHH 3 T
11 111 § IENEREN] 11T
3 T 125 veer+i2v H
5 0 Vegs-i2v
L3 +25°CH- AMBIENT TEMPERATURE (Ta)*0°! 1
. TEMPERATURE (TA)=0°C_
& cc* 412V AL i HH AMBIENT TEMPE|
58 Hvee-2v HHH i T
:ﬂ“ un ® 75 HHT 1
f 1 1 é NS RNt
¢ B ;A
3 § o
ina
TH 1 T Vecr+6v
i e 3 e R
& 1LIT = 25
1171 I1IT 5 1
T T 11
17 TTTIT = T
N TTTIT T 111
[ Q25 as0 ors | 125 150 s 2 o )
LOAD RESISTANCE (RU)— K@ 92c5-14860 LOAD RESISTANCE (R)—K OHMS 505 14g61

(a)

Fig.10 ®

COMMON-MODE REJECTION RATIO AND COMMON-MODE
INPUT-VOLTAGE-RANGE TEST CIRCUIT

| kHz
SIGNAL
SOURCE

vVee

0C
vouusrsn
RCA Vour (oc) Vour (1kH2)

OSCILLOSCOPE
{TEKTRONIX

Procedures:

Common-Mode Rejection Ratio:

1. SetVgjas = 0. Adjust VE for VouT(DC) = 0 £ 0.1 V.

2. (ARpgg 1-kHz sinusodial input signal and adjust for Vs = 0.3 V

3. Measure and record the RMS value of V, . An oscilloscope is
used for this measurement so that the output signal may be visu-
ally separated.from noise output.

4. Calculate Common-Mode Voltage Gain:
Acm = VouT/Vs
Acm in dB =-20L0G10 Vs/VoyT
5. Calculate Common-Mode Rejection Ratio:
CMR in dB = Ap|FF in dB - Acpy in dB.
Common-Mode Input-Voltage Range:

Fig.

w—:u TYPE 5024
OR
EQui IVALEN‘I’) EQUIVALENT)
92CM-14858

1. Calculate and record CMR for various positive and negative values

of v within the maximum limits shown on Page 2. The Com-

e lnput-Voltm Range limits are those values of V, S

at whlch CMR is 6 dB less than that calculated in Step 5 vlﬁe
procedure given above.
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LINEAR INTEGRATED CIRCUITS

CA3008A, CA3010A, CA3015A, CA3016A, CA3029A, CA3030A,

CA3037A, CA3038A

COMMON-MODE REJECTION RATIO vs. FREQUENCY

POSITIVE DC SUPPLY VOLTS (Vcc)
NEGATIVE DC SUPPLY VOLTS (Vgg)
AMBIENT TEMPERATURE (Tp)*25°C
TERMINAL No. 8 (5] OPEN
110
10 N
z ™~
.g-m N VeerH2v
O ° VEg=-i2v
| N
Eg \L \
Vg6V Y
N veeev |INL T
t 33 N
25
g2 ., N
H
8 \\
40)
o.00i 1] ol 10 100
FREQUENCY (f)—MHz 92CS~ 14859
Fig.12

SINGLE-ENDED INPUT IMPEDANCE vs. TEMPERATURE

POSITIVE DC SUPPLY VOLTS (Vo) AT
NEGATIVE DC SUPPLY VOLTS (Vgg)

]

30l

28

SINGLE~ENDED INPUT IMPEDANCE (Z|N)—K OHMS

SINGLE-ENDED INPUT IMPEDANCE TEST CIRCUIT

croev P Tow
Vee -6V LA HTH -
T H vecsv2v
HHH Vee=-12v
} i T ) 92CS-14853
1T 11T
T '
-75 %0 -25 O 25 % 75 100 (25
AMBIENT (Ta)—*C 2CS- 1485
Fig.13
OUTPUT IMPEDANCE TEST CIRCUIT
Vee
. S2
d
Lor &F [
® oC ac
Tene ° VOLTMETER . :2&:5;4:::
SIGNAL = S WiC3ea | VYour 061 vourtrms) TYPE 314
SOURCE OR 020.v )
T EQUIVALENT) EQUIVALENT)
= R J_ l T
= Procedure: =
1. With S in position (c), adjust Vg for VoyT(DC) =0 £ 0.1 volit.
2. With Sy in position (a), and S in position (d), record Vou-rl(tms)-.
3. With Switch S1 in position (b) and S2 in position (d) adjust Ry_ until
‘ VouT; (rms)
92cM-14857 = Fig.15 VouT,tms) = U_'!:;__ Record value of Ry_as ZgyT.
POSITIVE DC SUPPLY VOLTS (vcc) NOISE FIGURE vs. FREQUENCY
NEGATIVE DC SUPPLY VOLTS (Vgg)
! } { } 1I ; POSITIVE DC SUPPLY VOLTS (Vcc)
saa: =) NEGATIVE DC SUPPLY VOLTS (Vgg)
1 SOURCE RESISTANCE =1 K OHM
2 HH 20
H H vecr+6v
|1 Vee=-6v
3 = ]
N ans ]
< THESE CURVES DO NOT
g z APPLY FOR 6-VOLT UNITS
= (CA3008A, CA3OIOA , CA3029A,
¢ § ‘\\ CA3037A)
2 VegrHi2v [ N
5 oo VEg=-12V w
11 <] N
8 oF LT 2 R I
78 -%0 -25 O 25 % 75 100 128 P~
‘ AMBIENT TEMPERATURE (Ta)—°C  92CS-14830 s ™~ —
100 4 1000 100
OUTPUT IMPEDANCE vs. TEMPERATURE FREQUENCY (f)—Hz 251852
Fig.17

Fig.16
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