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(- 3925 con CA083, CA084 Types

BiMOS Operational Amplifiers

With MOS/FET Input, Composite Bipolar/MOS Output

i

i

il

(T Suffix) Single Amplifier: CA080, CA081
\ (E Suffix) 8-LEAD Dual Amplifier: CA082, CA083
' 8-LEAD TO-5 H-1528 Quad Amplifier: CA084
7 (MINI-DIP)
H-1517 Features:

l g .
N

a Very low input bias and offset currents
® Input impedance typically 1.5 x 1012 (
(S Suffix) = Low input offset voltage
8-LEAD s Wide common-mode input voitage range
(E Sutfix) TO-5 e Low power consumption
14-LEAD DIP (DIL-CAN) ® Fast slew rate
C s Unity-gain bandwidth = 5 MHz (typ.)
H1817 o178 s Wide output voltage swing
§ The RCA-CA080, CA081, CA082, CA083,and CA0B4 BiMOS 8 low distortion

3 operational amplifiers combine the advantages of MOS and
bipolar transistors on the same monolithic chip. The gate-
protected MOS/FET (PMOS) input transistors provide high
input impedance and a wide common-mode input voltage

- range. The bipolar and MOS output transistors allow a wide

output voltage swing and provide a high output current

s Continuous short circuit protection
= Direct replacement for industry type TLOBO series in
maost applications

Applications:

s e

em b

Srastnrdiion s mimim A A At mAYIA miita fmma

» capability. s [nverters
“ 8 High-Q notch filters
® /C preamplifiers
» Unity Gain Absolute Value Amplifiers
8 Sample and hold amplifiers
Package Selection Chart u Active filtsrs
Package Type & Suftix The CAD80 is externally phase-compensated, and the
N N sy CAO081, CA082, CA083, and CAO084 are internally phase-
Type No. | 8LTO-5 | DIL-CAN | Mini-DIP | 14L DIP compensated. All types except the CA082 have provisions
. CAO080 T S E for external offset nulling.
( CA080A T S E The CA080, CA081, CADB2, CAO83, and CA084 are available
CA080B E in chip form (H Suffix).
CA080C T s
CA081 T S E Operating Temperature Ranges:
CADB1A T S E -55 1o +125°C 010+70°C
CAD81B E - -
CA081C T S CADBOT, CA080S CA0BOCT, CADB0OCS
CAO82 T S E CADSOAT, CADB0AS CAD80BE
] CAOB2A T S E CA081T, CA081S CAD81CT, CADB1CS
k) CA082B E CADB1AT, CAO81AS CA081BE
~ CAO8B2C T S CAD82T, CA082S CAD82CT, CA082CS
CAOB3 E CA082AT, CA082AS CAO082BE
CAOB3A E CAO83BE, CAO83AE
CA083B E CAO83BE
CA084 - E CAO084, CADB4AE
CAO084A |\ E CAOB4BE
caosaB | / E
Trademark(s) ® Registered Informaton furmished by RCA is believed to ba and Printed in USA/8-82

F NO ility isms d by RCA for its
use; nor for any infringements of patents or other rights of
third parties which may result from its use. No license is
granted by implication or otherwise under any patent or
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MAXIMUM RATINGS, Absolute Maximum Values:

DG SUPPLY VOLTAGE Vb v\t etetvanenentneionenanraessnesestaoareessssssecaeeinaaesttiustoreraerastanretrssesstsnseensossss 18V
DIFFERENTIAL INPUT VOLTAGE £t e tetttitinataer e e e aeastatatisattetattntuasesseresiesttaeraseerssnrnrrorssssns 16V
INPUT VOLTAGE RANGE . outttrater et eanaeatassasanssstasasnsssssnensiatttorioatatiseatanss rsmssmsrsestissesrrsres 15V
INPUT CURRENT .ot ot et e et a e e e e e e st e as s e as s s atausssaasaneser ranessentetatecesssnsnnesrsornrttrrssonerirs:s 1 mA
OUTPUT SHORT-CIRCUIT DURATION L1ttt ennariniiianmarcasoc et niitstnannaar s csarscnsrsotsintssesses UNLIMITED®

POWER DISSIPATION, Po:
At Ta = 26°C:

TN 1 1 I O SRR R L LR 625 mW
T 17 S L LR R TR LR LR L 680 mW
Derating Factors:
LY T I o 11 = R AR Derate tinearly at 6.67 mW/°C above 56°C
Iy Y. I o] | AR R Derate linearly at 6.67 mW/°C above 56°C
B o - T L AR E R R LR Derate linearly at 6.67 mW/°C above 56°C
AMBIENT TEMPERATURE RANGE:
CT, §S, B, SUMIXES « 1t vasen e e e e e aaneemte e ae e et s e eas et s s ee s et sttt s sl bt 0to +70°C
T, S, SUMIXES < .. et e ettt e s et ee e e e e e st -55 to +125°C
STORAGE TEMPERATURE RANGE, ALL TYPES ... .0ttt a sttt -65 to +150°C
LEAD TEMPERATURE {DURING SOLDERING):
At distance 1/16 + 1/32 (1.59 £ 0.79 mm) from case for 10 SECONMS MBX. o errananerervseennnneesaruecennnecannasossssres +265°C

* The output may be shorted to ground or either supply if the maximum temperature and dissipation ratings are observed.

1 b T Ovt
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Ql Qle Qle
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Fig. 1 - Schematic diagram of the CAO080,
CAD81, CA082, CA083, and CA084.
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Texas Instruments-to-RCA Package Suffix Cross Reference Chart
Texas Instruments

Suffix Description
ACJG Ceramic DIL
ACL TO-5

ACN Plastic DIL
ACP Plastic DIL
CJG Ceramic DIL
CL TO-5

CN Plastic DIL
cP Piastic DIL
WG Ceramic DIL
IL TO-5

IP Plastic DIL
MJG Ceramic DIL
ML TO-5

AML TO5

BCP Plastic DIL

1
PHASE
COMPENSATION . TAB

NULL

V=
NOTE - PIN 4 1S CONNECTED TO CASE
TOP VIEW

CA080

OFFSET
NULL

92CS- 23998

T, S Suffixes

RCA
_Suffix Description
AS DILCAN TO-5
AT TO-5
AE Plastic DIL
AE Plastic DIL
Cs DILCAN TO-5
CcT TO-5
E Plastic DIL
E Plastic DIL
S DILCAN TO-5
T TO-5
E DILCAN TO-5
S DILCAN TO-5
T TO-5
AT TO-5
BE Plastic DIL
PHASE TOP VIEW
COMPENSATION NV
INPLAI @ OUTPUT (A}
FF R — L Y
oRsET WA % g
INV. +
INPUT v-@ ‘——-@‘, v
NON- INV. NON~IN’?@\@ TaB
INPUT INPUT (8) s QUTPUT (8)
INV
INPUT(B}
NOTE : PIN 4 IS CONNECTED TO CASE e e
TOP VIEW
92CS5- 33186
CA081 CAo082

T, S Suffixes

T, S Suffixes

\S \J — ———
PHASE COMP PHASE COMP NO - .
8 OFFSET —® FHasE 8 OFFsET . (O] —® commecTiON O— B) v
NULL NULL OUTPUT (4} A
INV. N INV. < N
ineut @ >1_®V weutr @ @V & — —TC:) -
OUTPUT
<
B
NON -INV. - - ®outPur NON -INV. (3 o L ®outeut INPUT (A)
INPUT@ ouTPY INPUTO 3 T _@
OFFSET OFFSET v 1NV
-@— —® - INP
v NULL v-@— ——® Noct v’f U: (a) 'T(‘;)Y )
NON- INV.
TOP VIEW TOP VIEW 92CS~ 33187 TOP E INPUT (B)
92¢S- 23999 OP VIEW
92CS- 25015
CA080 CA081 CA082
E Suttix E Suffix E Suffix
N
TOP VIEW outeuT 1 (D -—() ouTPUT 4
NS
INV. - OFFSET NEG NEG
lNPUT(A)@ A NULL (A) INPUT | —@ INPUT 4
+
NON-INV- + POS
INPUT (A) 2 —@v (a) INPUT I @" _®ﬁ4°PSUT4
ROLL A —@ YT
+ -
V= NC v+ D —D v
OFFSET OuTPUT POS POS
NULL (8 (B 8) O INPUT 3
NON- INV. + + NEG.
RO mmn DSl O (ENCS O s
NULL (B)
INPUT(B) oveut 209 @oureurs
92C5-19429

CAO083
E Suffix

this material copyrighted by it's'-”réspective manufacturer

Fig. 2 - Terminal assignments.

TOP VIEW

CA084
E Suffix
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File No. 1238
TYPICAL OPERATING CHARACTERISTICS at
v =15V, TA = 25°C

CHARACTERISTIC TEST CONDITIONS VALUE UNITS
Siew Rate at Vi = 10V,RL = 2kQ

! ’ 1 Vius
Unity Gain, SR _CL = 100 pF, Ayp = 1 3 i
Rise Time, ty VI = 10V,RL = 2kQ, 0.1 US
Overshoot Factor CpL = 100pF, Avp = 1 10 %
Equivaient Input _ _
Noise Voltage, en Rg = 100Q,f = 1kHz 40 nVA/ Hz

ELECTRICAL CHARACTERISTICS at TA = 25°C and TA = —55t0 + 125°C

for types supplied in TO-5 style packages (T, S Suffixes). V+ = =15V

This does not include CA080C, CA081C, or CA082C. These types are supplied in

TO-5 packages, but they are specified over therange of Oto 7

0°C, and their limits

are the same as those for the CA080, CA081, CA082, and CAO083 in plastic

packages over the range 0 to 70°C.

{ LIMITS
CHARACTERISTIC TEST CONDITIONS CAO080T, S CAO80AT, S UNITS
CAO081T, S CAO081AT, S
—E5t0 +125°C CA082T, S CAOQ82AT, S
+25°C ———* ‘l
Min. | Typ.| Max.| Min. | Typ. Max.
Input Offset _ X - 3 6 — 2 3 :
Voltage, V10 Rg = 500 X | — - 9 - — 5 mv
Temperature Coeffi-
cient of Input Offset | Rg = 50 Q X1 — 10 — - 10 —_— uvirc
Voltage, =V|0Q
Input Offset X — 5 20 — 5 20 pA
Current, 10 X _— —_ 4 — —_ 2 nA
Input X —_ 15 40 — 15 40 PA
Current X | = — 10 — — 5 nA
Common-Mode input X +12] — _ +12| — _ v
Voltage Range, VICR
Maximum Output RL=10kQ | X 24 27 — 24 27 —
Voltage Swing, R =>10 kR X | 24 — — 24 — — Vv
Vor-P [RL2 2 kR X | 20 | 24 — 20 | 24 -

Large-Signal Differen- | RL 22 kQ, | X 50 200 —_ 50 200 — VimV
tial Voltage Gain, Ayp|vg= = 10V X | 25 — — 25 — —
Unity-Gain Bandwidth X — 5 —_ —_ 5 — MHz
Input Resistance, R X —_ 1.5 —_ —_ 1.5 - TR
Common-Mode
Rejection Ratio, CMRR Rg<10ka | X 8 86 - 80 86 - dB
Power Supply Rejec-
tion Ratio, PSRR Rg <10k | X 80 86 —_ 80 86 - dB
BV +1xAVIO)
Supply Current, |+ {5 10ad, | X — | 14) 28] — |14 ]28] mA
(per amp., CA0B2, .

No Signal
CAD83)
Channel Separation,
Vp1/Vp2 (between Ayp=100 | X —_ 120 - —_ 120 —_ dB
amps.,CA082, CAO83)

-4-
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CA080, CA081, CA082,
CA083, CA084 Types VNG5 m pl

ELECTRICAL CHARACTERISTICS at TA = 25°C, TA = Oto +70°C
for types supplied In plastic duai-in-line packages (E Suffix). V* = =15V

LIMITS
CHARACTERISTIC | TEST CONDITIONS CAO0B0BE CAOBOAE UNITS
CAO81BE CAO81AE
CA082BE 2
Oto 70°C __l CA083BE 2233325
+25°C —‘ CA084BE CAO084AE
Min. | Typ.| Max.| Min.| Typ.| Max.
Input Offset X — 2 3 — 3 6
Voltage, Vio Rs = 502 X |- - @ —_ -_ 7. mv
Temperature Coeffi-
cient of Input Offset | Rg = 50 Q X | — 10 — — 10 _ uVPC
Voltage, «Vio
input Offset X _ 5 10 — 5 20 pPA
Current, 110 X | — — 04 | — - 0.6 nA
Input X — | 15 | (| — | 15 |CaD| pA
Current X | — - 0.7 —_ — 1 nA
Common-Mode input X £12] — _ +12] — _ v
Voltage Range, VICR
Maximum Output RL=10kR | X 24 27 - 24 27 —
Voltage Swing, RL>10 kR X | 24 — — 24 — — Vv
VOP-P |RL3> 2kQ X |20 | 24| — | 20| 24 | —
Large-Signal Differen-| R 22 kQ, | X 50 | 200 - 50 | 200 — | vimv
tial Voltage Galin, Ayp| vo = = 10V X | — — — — —_ -
Unity-Gain Bandwidth X - 5 - - 5 - MHz
Input Resistance, R| X — 1.5 — - 1.5 — TQ
Common-Mode Rg<10k2 | X go | 86| — |8 |8 | — | dB
Rejection Ratio, CMRR
Power Supply Rejec-
tion Ratio, PSRR Rg €10kQ | X BO 86 —_ 80 B6 - dB
Qv +/xAV0)
?;::’Lymi”";:té;; No load, |X — |1af28 ] — [14]| 28| ma
cA083, CAgs4) | No Signal
Channel Separation,
Vp1/Vo2 (between Ayp=100 | X - 120 - - 120 - dB
amps.,CA082, CA083)

-5-
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ELECTRICAL CHARACTERISTICS at T4 = 25°C, TA = 0 to 70°C for types
supplied in plastic dual-in-ine packages (E Suffix). V+ = +15V )

The limits for the CA080C, CA081C, and CA082C in TO-5 packages are the same
as those for the types in this chart.

LIMITS
CHARACTERISTIC TEST CONDITIONS CAOBOE, T UNITS
CAD81E, T
e —— gheze.T
+25°C CAD84E
; Min. | Typ. | Max.

input Offset X - ) 15
Voltage, Vi As = 502 X[ =1 = 1= ™
Temperature Coeffi-
cient of Input Offset Rs = 50Q X| — 10 — uvIrG
Voltage, =V|g ,
Input Offset X - 5 30 pA
Current, ljo ) X1 — — 1 nA D
input X —_ 15 |(50) pA :
Current X — -_ 2 nA
Common-Mode Input X
Voltage Range, ViCR 10 — - v
Maximum Output RL = 10k X 24 27 —_
Voltage Swing, RL = 10 kQ X | 24 — — v

VoP-P RL> 2kQ X| 2 | 24 -
Large-Signal Differen- RL > 2 kQ, X 25 | 200 | — VimV /)
tial Voltage Gain, Ayp Vo = +10V X | — — —
Unity-Gain Bandwidth X —_ 5 — MHz
Input Resistance, R X — 1.5 — T
Common-Mode
Rejection Ratio, CMRR Rs < 10 ke X 70 76 - dB
Power Supply Rejec-
tion Ratio, PSRR Rg < 10 k@ X 70 76 — dB
AV +/xAV|0) , y
Supply Current, | + D
(per amp., CAOB2, :Z ISOi::’aI X - 14 128 mA
CA083)
Channe! Separation,
V01/Vg2 (between Avp = 100 X —_ 120 - dB
amps., CA082, CA083)

this material copyriéﬁt‘ed by its respective manufacturer
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Fig. 19 - Unity-gain amplitier.

Fig. 20 - 10X inverting amplifier.
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Fig. 21 - Input-offset voltage null circuits.
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Fig. 22 - IC preamplifier.
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Fig. 23 - Unity-gain absolute-value amplifier,
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!
Ri R2 _ [CA0B0>—4—1o 5oqjcyt ! KHz
Tca
R3 RI*R2+2R3+1.5M
c3
— Cl=Cc2=3 =110 pF
4] c2

92CS-32653

$2C5-3265%2

Fig. 24 - Inverting amplifier with single-pole
compensation and offset adjustment.

Fig. 25 - High Q notch lilter.

POWER
SUPPLY

2CS-326I17TAI

Fig. 26 - Basic current amplitier for low-current
measurement systems.

CURRENT AMPLIFIER

The low input-terminal current needed to
drive the CAD81 makes it ideal for use in
current-amplifier applications such as the
one shown in Fig.26. In this circuit, low
current is supplied at the input potential
as the power supply to load resistor RL.
This load current is increased by the
multiplication factor R2/R1, when the load
current is monitored by the power supply
meter M. Thus, if the load current is 100
nA, with values shown, the load current
presented to the supply will be 100 uA; a
much easier current to measure in many
systems.

-10-

Note that the input and output voltages
are transferred at the same potential and
only the output current is multiplied by
the scale factor.

The dotted components show a method of
decoupling the circuit from the effects of
high output-load capacitance and the
potential oscillation in this situation.
Essentially, the necessary high-frequency
feedback Is provided by the capacitor
with the dotted series resistor providing
load decoupling.

this material copyrighted by its respective manufacturer
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DIMENSIONAL OUTLINES

8-LEAD DUAL-IN-LINE
PLASTIC PACKAGE (Mini-DIP)

r‘—— D e
—t— f——s I
BASE PLANE ' ’
SEATING PLANE |-

GAUGE PLANE

INDEX AREA \L

1 2 3 a S

_\g BOTTOM VIEW El A E
; { ‘
HE W L L ——
==
L.
INCHES MILLIMETERS
T

SYMBOL MIN. [MAX. NOTE MIN. MAX.
A 0.155 | 0.200 3.94 5.08
Aq 0.020 | 0.050 0.508 1.27
B 0.014 | 0.020 0.356 0.508
B4 0.035 | 0.065 0.889 1.65
C 0.008 [ 0.012 1 0.203 0.304
D 0.370 1 0.400 9.40 10.16
€ 0.300 | 0.325 7.62 8.25
Eq 0.240 (0.260 6.10 6.60
eq 0.100 TP 2 254 TP
ea 0.300 TP 2,3 7.62TP
L 0.125{0.150 3.18 3.81
Ly 0.000 | 0.030 0.000 0.762
a 0° 15° 4 0° 15°
N 8 R
N1 0 6 0
Q4 0.040 | 0.075 1.02 1.90
S 0.015 | 0.060 0.381 162

NOTES:

Refer to Rules for Dimensioning (JEDEC Publication No. 95}
for Axial Lead Product Outlines.

1. When this device is supplied solder-dipped, the maximum lead

thickness (narrow portion) will not exceed 0.013" {0.33 mm).

2. Leads within 0.005° (0.12 mm) radius of True Position (TP)
at gauge plane with maximum material condition and unit
installed.

3. ep applies in zone L2 when unit installed.

4. a applies to spread leads prior to instaliation.
5. N is the maximum quantity of lead positions.
6. N1 is the quantity of allowabie missing leads.
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14-LEAD DUAL-IN-LINE
PLASTIC PACKAGE
JEDEC MO-001-AB

BASE PLANE

SEATING PLANE  \_

GAUGE PLANE

€
— 1 2 3
_ o
g |77 TC J BOTTOM VIEW j °‘A E
INCHES MILLIMETERS
SYMBOL —uiN. | Max INOTE N, [ MAX.
A — [ o210 2 — | s.33
Aq 0015 | — 2 |03 | —
Az 0.115 | 0.195 293 | 495
B 0.014 | 0.022 0.356 | 0.558
By 0045 | 0070 | 3 | 115 | 1.77
c 0.008 | 0.015 | 1 | 0.204]| 0.381
D 0.725 | 0.795 18.42 | 20.19
D2 |o0005| — 013 | —
E 0300 | 0325] 9 | 762 | 825
Eq 0.240 | 0.280 610 | 7.1
Yy 0090 | 0.110 | 4.6 | 229 | 2.79
eA 0.300 TP 4,5 7.62 TP
B — | 0.410 — | 10.49
L 0115 | 0150 | 2 | 2.93 | 3.81
N 14 7 14
s | = [ =18 [ =] =
92CM-34833R]|
NOTES:

Refer to Rules for Dimensioning (JEDEC Publication

No. 95) for Axial Lead Product Outlines.

1. When this device is suppled solder-dipped, the
maximum lead thickness (narrow portion) will
not exceed 0.013” (0.33 mm).

2. This dimension shall be measured with the
device seated in the seating plane gauge.

3. The dimension shown Is for full leads. “Half”’
leads are optional at lead positions

1, N!-N-+1
2

4. Leads wlthin 0.005” (0.12 mm) radius of True
Position (TP) at gauge plane with maximum
material condition and unit installed.

5. eA applies in zone L2 when unit installed.

6. Lead spacing e{ shall be non- cumulative and
shall be measured at the lead tip. This
measurement shall be made before insertion

into gauges, boards, or sockets.
7. Nis the maximum quantity of lead positions.

8. Dimension$S at the left end of the package must
equal dimension S at the right end of the
package within .76 mm (.030 in.).

9. E is the dimension to the outside of the leads
and is measured with the leads perpendicular to
the base plane (zero lead spread).
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DIMENSIONAL OUTLINES (cont'd)

S Suffix

8-LEAD TO-5 STYLE
WITH DUAL-IN-LINE
FORMED LEADS

(DIL-CAN)
.335-370
(8.559.39)
A 185
p MAX.
305-.335 {4.70)
(775-8.50)"|
DIA. .070-.I50)
015 -.050 {1.78 - 3.81
39-1.27) 120-.150
(- 1 (3.05-3.81)

Jg s

(3.18-4.06)
016~ .019
(407 -.482) DIA.
DIA.

.200(5.08)DIA. 30b + 015

PIN CIRCLE (7.62 £.381)
100 *.010
{2.54 +.254)
(3 SPACES) .300 2.010
(7.62*.254)

NON CUMULATIVE

92CS -2Z0296R3

T Suffix
8-LEAD TO-5 STYLE
JEDEC MO-002-AL

90 —

r—Oon—"

"ray L A,

%W/_ i i
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CA080, CA081, CA082,
CAO083, CA084 Types

INCHES MILLIMETERS
SYMBOL -0y | max. NOTE TN | max.
a 0.200 TP 2 588 TP

A,y 0010 | 0.050 0.26 127
A, 0165 | 0185 3420 469
o8 0016 | 0019 3 0407 0482
oB, 0.125 | 0160 318 406
By, [0016 [ 0021 3 0407 0533
oD 0335 | 0370 851 939
oD, (0305 | D335 7.1% 850
Fy 0.020 | 0040 051 1.00
J 0028 | 0034 0712 0863
k 0029 | 0045 4 0.74 114
Ly 0000 | 0050 3 0.00 1.27
[P 0250 | 0500 3 64 12.7
Ly 0500 | 0562 3 127 1427
« 457 TP 45° TP

| N 8 6 8
N,y 3 5

NOTES

1 Refer to JEDEC Publication No 35 for Rules for Dimensioning
Axia! Lead Praduct Outlines

2 Leads at gauge plane within 0.007" {0 178 mm) radium ot True
Position (TP} at maximum material condition

3 @ B apphes between Ly and L2 482 apphes between L2 end
0500 {112 70 mm) from seating ptane Diameter 15 uncontrotied
in Ly and beyond G 500 112 70 mm)

4 Measure from Max ¢D

5 N1 1s the quantity of ailowable missing leads.

6 N 1s the maximum quantity of lead positions

When incorporating RCA Solid State Devices in equipment, itis
recommended that the designer refer to “Operating
Considerations for RCA Solid State Devices,” Form No. 1CE-402,
available on request from RCA Solid State Division, Box 3200,

Somervilie, N.J. 08876.
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