Operational Amplifiers

CA080, CA081, CA082, CA083, CA084 Series

The RCA-CA080, CA081, CA082, CA083, and CA084 BiMOS
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
capability.

Package Selection Chart

Package Type & Sutfix
Type No. | 8L TO-5 | DIL-CAN | Mini-DiP | 14L DIP
CA080 T- S E
CAO80A T S E
CA0808 E
CAQ80C T S
CA081 T S E
CAQ81A T S E
CA081B E
CA081C T S
CA082 T S E
CA082A T S E
CA0828 E
CA082C T S
CA083 E
CAO083A E
CA0838 E
CA084 E
CAO084A E
CA0848B E

BiMOS Operational Amplifiers
| With MOS/FET input, Composite Bipolar/MOS Output
(T Suffix) Single Amplitier: CA080, CA081
(E Suffix) 8-LEAD Duat Amplitier: CA082, CA083
8-LEAD TO-5 H-1528 Quad Amplifier: CA084
(MINI-DIP) s .
H-1517 } . Features: A
7 \~; s Very low input bias and offset currents
\j = Input impedance typically 1.5 x 1012 Q
(S Suftix) ® Low input offset voltage
8-LEAD & Wide common-mode input voltage range
s Low power consumption
e 8"'2!) DiP To-s ® Fast slew rate
14-LEAD (DIL-CAN) s Unity-gain bandwidth = 5 MHz (typ.)
H817 - = Wide output voltage swing

i

s Low distortion

8 Continuous short circuit protection

u Direct replacement for industry type TLO8O series in
most applications

Applications:

Inverters

High-Q notch filters

1C preamplifiers

Unity Gain Absolute Value Amplitiers
Sample and hold amplifiers

Active filters

The CAO080 is externally phase-compensated, and the
CAO081, CA082, CA083, and CA084 are internally phase-
compensated. Ail types except the CA082 have provisions
for external offset nulling.

The CA080, CA081, CA082, CA083, and CA084 are available
in chip form (H Suffix).

Operating Temperature Ranges:

=55 to +125°C 0to +70°C
CAO080T, CA080S CAO080CT, CA080CS
CAO80AT, CAOB0AS CAO080BE

CA081T, CA081S
CAO81AT, CA081AS
CA082T, CA082S
CAO082AT, CA082AS

CA081CT, CA081CS
CAO081BE

CA082CT, CA082CS
CA082BE

CAO083BE, CAO83AE
CAO083BE

CA084, CAOB4AE
CA084BE
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Linear Integrated Circuits

CA080, CA081, CA082, CA083, CA084 Series

MAXIMUM RATINGS, Absolute Maximum Values:

DC SUPPLY VOLTAGE Vet
DIFFERENTIAL INPUT VOLTAGE
INPUT VOLTAGE RANGE
INPUTCURRENT ..........................
OUTPUT SHORT-CIRCUIT DURATION
POWER DISSIPATION, Pp:

At Ta = 25°C:
e 625 mw
et L 680 mwW

Derating Factors: ‘

Mini-DIP ... Derate linearly at 6.67 mW/°C above 56°C

Derate linearly at 6.67 mW/°C above 56°C

....................................... Derate linearly at 6.67 mW/° C above 56°C

AMBIENT TEMPERATURE RANGE:

T CSH B SUMIXeS .o 0to +70°C

T, S, Suffixes . -55 to +125°C

STORAGE TEMPERATURE RANGE, ALL TYPES -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 + 1/32 (1.59 + 0.79 mm) from case for 10 seconds Max. ................................... +265°C

* The output may be shorted to ground or either supply if the maximum temperature and dissipation ratings are observed.
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Fig. 1 - Schematic diagram of the CA080,
CA081, CA082, CA083, and CA084.
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Operational Amplifiers

CA080, CA081, CA082, CA083, CA084 Series

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 TOS

CN Plastic DIL
CcP Plastic DiL
WG Ceramic DIL
L TO-5 .
IP Plastic DIL
MJG Ceramic DIL
ML TO5

AML TO-5

BCP Plastic DIL

v
NOTE: PIN 4 IS CONNECTED TO CASE

TOP VIEW
92CS- 23998
CA080
T, S Suffixes
PHASE COMP (D_j
8 OFFSET ® prnse
NULL
INV. +
INPUT @ Qv
NON -INV B ouTPUT
INPUT S ®
OFFSET
v-@— ® “NulL
TOP VIEW
92CS-23999
CA080
E Suffix
TOP VIEW
INV.
weora O
NON-INV.
lu%'fJﬁ‘A)@_
OFFSET
NULL (A)
v
OFFSET
NULL{B)
- INV.
WeuTiE
INV.
Wure @
92C5-19429
CA083
E Suffix

RCA
Suffix ~ Description
AS DILCAN TO-5
AT TO-5
AE Plastic DIL
AE Piastic DIL
cs DILCAN TO-5
CT TO5
E Plastic DIL
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
CONNECTION
HAS TOP VIEW
COMPENSATION v.
INBUT (a)
OFFSET ) OUTPUT (a)
NULL NPT 4 {
INPUT (6) outpur v-@3 ﬁ
- TAB
- NON-INV. 5
."»?JL#""’ OFZSLELT INPUT(B) %@ OUTPUT ®)
V= INPUT(E)
NOTE: PIN 4 IS CONNECTED TO CASE
TOP VIEW
92CS-33186
CA081 CA082
T, S Suffixes T, S Suffixes
BoRFsET® ® LomecTion (03 —® v+
NULL . OUTPUT (A)
wpur @ = DVt
LA OUTPUT (B)
NorIJN-'Lrt\{r © ouTPUT ®
NON -INV INV
@ 5) OFFSET INPUT (4) INPUT (B)
v- @ B
NON= INV.
TOP VIEW 92CS- 33187 ToP view  ruT(@
92CS- 25015
CA081 CA082
E Suffix E Suffix
N
outpuT1 (- i3 OUTPUT 4
,NNE&UT KO A "‘@INNEé;UT a
st 1 O @ T a
vt @O @ v-
A O fNpuTs
WeoT 2 ©— FONS s
ouPuT 2 () (@) ouTRUT 3
TOP VIEW 92CS-24204R1
Fig. 2 - Terminal assignments. SAS?::X
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Linear Integrated Circuits

CA080, CA081, CA082, CA083, CA084 Series

TYPICAL OPERATING CHARACTERISTICS at
V* =15V, TA = 26°C

CHARACTERISTIC TEST CONDITIONS VALUE UNITS
Slew Rate at Vi=10V,RL =2 kQ, .
Unity Gain, SR CL = 100 pF, Ayp = 1 13 Vius
Rise Time, t, VI = 10V,R_ = 2kQ, 0.1 us
Overshoot Factor CL = 100 pF, Ayp = 1 10 %
Equivalent Input _ _

Noise Voltage, e Rs = 100Q,f = 1 kHz 40 nVN Hz

ELECTRICAL CHARACTERISTICS at TA = 25°Cand T = —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 the range of O to 70°C, and their limits
are the same as those for the CA080, CA081, CA082, and CA083 in plastic
" packages over the range 0 to 70°C.

LIMITS
CHARACTERISTIC TEST CONDITIONS CAO080T, § CAO080AT, S UNITS
CA081T, S CAOQB1AT, S
—55t0 +125°C CA082T, S CA082AT, S
+ 25°C 1
; Min. | Typ.| Max.| Min. Typ. | Max.

Input Offset . X — 3 6 - 2 3
Voltage, Vio Rs = 502 X| -1 — 9 - | - 5 mv
Temperature Coeffi- o
cient of input Offset |Rg = 50 @ X | — 10 - — 10 — | uvrC
Voltage, V|
Input Offset X - 5 20 — 5 20 pA
Current, ;o 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, V|cR
Maximum Output RL=10kQ | X 24 27 —_ 24 27 -
Voltage Swing, RL>10 kQ X | 24 - — 24 — -— \"

VOP-P [RL > 2kQ X112 [ 24| — | 20] 24 | —
Large-Signal Differen- | R >2 kQ, | X 50 | 200 — 50 | 200 =1 vimv
tial Voltage Gain, Ayp Vo= =10V X | 25 — — 25 _ —
Unity-Gain Bandwidth X — 5 - — 5 —_ MHz
Input Resistance, Ry X — 1.5 — — 1.5 — TQ
Common-Mode
Rejection Ratio, CMAR | < 10K X il Bl Bl Bl B d8
Power Supply Rejec-
tion Ratio, PSRR Rs €10k | X 80 86 - 80 88 - dB
(AV+/1+AV|0)
Supply Current, | + _
(per amp., CA082, :g g::;g X 14 | 28 14 | 28 mA
CA083)
Channel Separation,
Vo01/Vg2 (between AvyDp=100 | X - 120 | — - 120 | — dB
amps.,CA082, CA083)
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Operational Amplifiers
CA080, CA081, CA082, CA083, CA084 Series

ELECTRICAL CHARACTERISTICS at TA = 25°C, TA = O to +70°C
for types supplied In plastic dual-indine packages (E Suffix). V* = +15V

LIMITS
CHARACTERISTIC TEST CONDITIONS CAOB0BE CAO80AE UNITS
CAO081BE CAO081AE
CA082BE
Oto 70°C _l CA083BE 2283525
+25°C CA084BE CAO84AE
; Min. | Typ.| Max.| Min.| Typ.| Max.
Input Offset X — .2 3 — 3 6
Voltage, Vio Rs = 802 X | — — 5 — — 7.5 mv
Temperature Coeffi-
cient of Input Offset | Rg = 50 Q X | — 10 — - 10 — uvirc
Voltage, xV|o
Input Offset X _ 5 10 - 5 20 pA
Current, 1|0 X | — — 0.4 — — 06 |- nA
input ) X — 15 30 — 15 40 pA
Current X | - — 0.7 — — 1 nA
Common-Mode Input X
Voltage Range, VicR 2] — - 12| — - v
Maximum Output RL=10kQ | X 24 27 — 24 27 —
Voltage Swing, RL>10 kQ X | 24 — - 24 — — "
VOP-P [RL > 2 k@ X |20 | 24 | — | 20 | 24 | —
Large-Signal Differen- | R 22 kQ, [ X 50 | 200 — 50 | 200 — Vimv
tial Voltage Gain, Ayp Vo= 10V X | — — — —_ —_ —_
Unity-Gain Bandwidth X — 5 —_ — 5 — MHz
Input Resistance, Rj X — 1.5 — — 1.5 — T
Common-Mode
Rejection Ratio, cMAR | "S< 10K | X B |8 | —[eo]8] — a8
Power Supply Rejec-
tion Ratio, PSRR Rg <10k | X 80 86 - 80 86 — dB
AV +/:AV|0)
?“:fgmc“"(‘;':é;; No load, |X — |14 ] 28| — [ 14|28 ma
CA0BS, Choga) — |No Signal
Channel Separation,
V01/Vo2 (between Ayp=100 | X — 120 — — 120 — dB
amps.,CA082, CA083)
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Linear Integrated Circuits

CA080, CA081, CA082, CA083, CA084 Series

ELECTRICAL CHARACTERISTICS at Tp = 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 CAOB0E, T UNITS
CAOQ81E, T
oto e — gaseze. T
+25°C CAOB4E
i Min. | Typ. | Max.

Input Offset _ X - 5 | 15
Voltage, Vio Rs = 502 X[ — — 11 20 mv
Temperature Coeffi- T
cient of Input Offset Rg = 50 Q X| — 10 — | uvrC
Voltage, <V|o
Input Offset X - 5 30 PA
Current, o X —_ p— E] n
Input X — 15 50 pA
Current : X | — - 2 nA
Common-Mode Input X
Voltage Range, V|CR 10| — - v
Maximum Output RL = 10 kR X 24 27 —_
Voltagg Swing, RL 2 10 kQ X1 24 — — \

Vop-p RL > 2 kQ X| 2 | 24 | —
Large-Signal Differen- RL > 2 kQ, X 25 200 —_
. . vimv
tial Voltage Gain, Ayp Vg = +10V X | — — —
Unity-Gain Bandwidth X — 5 = MHz
Input Resistance, R) X — 15 —_ T
Common-Mode
Rejection Ratio, CMRR Rs < 10ke X on - d8
Power Supply Rejec-
tion Ratio, PSRR Rg € 10 kQ X 70 76 - dB
AV +i£AV|Q)
Supply Current, | + ;
(per amp., CA082, :g I;:;:i,al X 14 28 mA
CAO083)
Channel Separation, .
V01/Vo2 (between AyD = 100 X - 120 - ds
amps., CA082, CA083)
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Operational Ampilifiers
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Linear Integrated Circuits

CA080, CA081, CA082, CA083, CA084 Series
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Operational Amplifiers
CA080, CA081, CA082, CA083, CA084 Series
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Fig. 19 - Unity-gain amplifier. Fig. 20 - 10X inverting amplitier.
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Fig. 21 - Input-offset volitage null circuits.
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Fig. 23 - Unity-gain absolute-value amplifier.
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Linear Integrated Circuits

CA080, CA081, CA082, CA083, CA084 Series

= )
RI R2 * 10" somicT™ | KHe
Tc;
R3 Ri=R2=2R3=1.5M
. crec2ePrriopr
ci c2

92Cs-32683

92CS-32852

Fig. 24 - Inverting amplifier with single-pole Fig. 25 - High Q notch filter.

compensation and offset adjustment.

POWER
SUPPLY

92CS-32617RI

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

CURRENT AMPLIFIER

The low input-terminal current needed to
drive the CA081 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 Ri.
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 xA; a
much easier current to measure in many
systems.

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

The dotted components show a method of
decoupling the circuit from the effects of
high outputoad 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.
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