File No. 621

MRE Linear Integrated Circuits

. Monolithic Silicon
Solid State CAI0BT  CA108S  CA10BAT  CA10BAS
CA208T CA2085 CA208AT  CA208AS
CA308T CA308S CA30BAT  GA308AS

Precision Operational Amplifiers

For Military, Industrial, and Commercial Applications

by o+
F \“ ‘. Features:

B Maximum input bias current — 2 nA for CA108 & CA208 series

CA108S, AS

CA208S, AS | 7 nA for CA308 series

CA308S, AS ® Maximum input offset current — 0.2 nA for CA108 & CA208 series
8-LEAD TO-5 CA108T, AT 1 nA for CA308 series
:i'hm'::-'-'“iim CA208T, AT ® Supply current of only 300 uA, even in saturation

or Leads CA308T, AT . : - ;

4 ® Maximum input offset voltage of 0.5 mV for “A" suffix
8-LEAD TO-5 Py types

H-1787 H-1528

RCA-CA108T, CA108AT, CA108S, CA108AS, CA208T, Applications:

CA208AT, CA208S, CA208AS, CA308T, CA308AT, CA308S, ® Instrumentation u Multivibrators
and CA308AS are uncompensated precision operational ampli-
fiers using super-beta transistors and feature very low offset
parameters, high input impedance, and defined drift rates with
temperature change.

u Summing amplifier u Sand-pass filters
= Comparator ® Sample and hoid

In addition to low drift, these super-beta op-amps have
input currents sufficiently low to insure low drift, even when
using high source resistances, e.g., 10 megohms.

These devices have sufficient supply rejection to operate from
unregulated power supplies within a range of +2 V to +20 V,
and the input bias current is specifically controtled for use in
sample-and-hold applications.

The “A" versions have all the desirable features and charac-
teristics of their prototypes plus exceptionally low input
offset voltage characteristics. The CA108, CA108A, CA208,
CA208A, CA308, and CA308A are direct replacements for

-
industry types 108,108A,208,208A,308,308A, and they are NOTE: PIN 415 CONNECTEDTO CASE |
supplied in either dard 8-lead TO-5 packages or in 8-lead
TO-5 packages with dual-in-line formed leads (“DIL-CAN"). FUNCTIONAL DIAGRAM

ELECTRICAL CHARACTERISTICS, | CA108T | CA108AT CA208T CA208AT CA308T CA308AT
MAXIMUM VALUES AT Ty = 25°C CA108S | CAT0BAS CA208S CA208AS CA308s CA308AS

Input Offset Voltage (V)q) 2mv 05 mv 2mv 05 mv 75 mV 0.6 mV
Input Offset Current (1,g) 0.2nA 1nA
input Bias Current (1)) 2nA 7nA

Average Temperature Coefficient
of Input Offset Voltage (AV;o/AT)

Ambient Operating-
Temperature Range

15 uv/°ci & uv/oc 15 uv/oC 5 uv/ec 30 uv/oc 5 uv/ec

—55 to +125°C —26 to +859C 0 to +70°C

5-73 a1
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CA108, CA208, CA308 Series

Maximum Ratings, Absolute-Maximum Values at Ta = 25°C:
DC Supply Voltage {Between v* and V™~ Terminals):
CA108, CA108A, CA208, CA208A . .

CA308, CA308A .
DC Input Voltage

{For supply voltages less than + 15 V the absolute

maximum input voltage is equal to the supply voltage)

Differential Input Current .

Output Short-Circuit Duration .

Device Dissipation )
Ambient Temperature Range

Qperating — CA108, CA108A .
CA208, CA208A -
CA308, CA30BA -

Storage — All Types

Lead Temperature (During Solderlng)

At distance 1/16 * 1/32 inch {1.59 * 0.79 mm) from case

File No. 621
40 A
36 A\
115 \Y%
+10 mA

Indefinite
500 mw

—65°C to +125°C
—25°C 10 +85°C
0°C to +70°C
—65°C to +150°C

for 10 seconds max. +300 °C
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File No. 621 CA108, CA208, CA308 Series

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS LIMITS
CHARACTERISTICS |SYMBOL| FIG.| Supply Voltage (V) = 25V CA108 CA108A CA308 CA308A uNITS
CA208 CA208A
No. 0 X5V
Min. | Typ. | Max.| Min. | Typ.|Max. | Min.| Typ. | Max. | Min.| Typ. | Max.
Ta =259C - 07 | 2 - 0305 | - 2 15| - 103 05
tnput Offset Voltage Vig 67 Note 1 — — 3 - — 1 _ _ 10 _ ~ lors mv
Average Temperature Vg
Coefficient of Input| —— Note 1 - 3 15 - 1 5 - 3 30 - 1 5 uv/oc
Offset Voltage At
Note 1 - - 0.4 - — 04 | - - 1.5 - - 1.5
Input Offset Current | 1o | 8.9 7, 780c ~ [oos 02| - Jooslo2 [~ [e2]1 |- |ez]| A
Average Temperature |
Cosfficient of Input 10 Note 1 - j05125) - lasj25 |~ |2 [ ]| -| 2 |w0fopamc
Offset Current ot B
] Note 1 1l -l3 gt -l T3 ]-T-Tw]-T-T1mw
Input Biss Current e | 10 Iy, - Josl 2] - Tos| 2 -]s{7 |-]ts] 7 nA
12, jTa=+125% - {015{ 04| - |015] 04| - | -~ _ _ | Z —
Supply Current la 13 [ Ta=259C - 03]06] - [03[06] - | osjos| - o3fos] ™
V=2$16V Tp =250C
Vg=+10V, R >0k | 50 | 300 — | 80 y 300 - | 25)300 | - |80 a0 | -
LEvgerSignal Voltage Ay 2,1|; V=415V, Vg =0V vimv
ain - - - - - - - -
Ry >10 k€2, Note 1 % 40 15 60
Input Resistance L] Ta = 25°C 30 70 - 30 70 - 10| 40 - 10 | 40 - M
Qutput Voltage Vo 16, | V=15V, R =10kS2, 3| 14 | - 13| 24| - [ 43| 14| - |23 214 -
17 | Noted v
Input Voltage Range V) V=2:15V, Note t +135f - - |+138] -~ - 4| - - 4| - -
Cammon-Mode Re-
jection Ratio CMRR Note 1 8 1100 - [96 [10] - |80 |w0] - [96]n0] -
dB
Supply-Voitage Re-
Joction Aati | VAR Note 1 8 |96 | - |9 |10 — {806 | - [e6 |10 -
Note 1: Ambient Temperature (T4} over
applicable operating temperature range as
shown below uniess otherwise specified.
CA108 CA208 CA308
CAI08A CA208A CA308A
6510 +1269C 2510 +850C (010 +70°C
TEST CIRCUITS
RI R2
vr O RI R2
1 VI O—AN— AN
E&—0OVve
+v1O
©O—O0%
RIC
® cr2Trt, +vy
Co= 30 pF THIS CIRCUIT IMPROVES
POWER-SUPPLY NOISE
() REJECTION BY A FACTOR
OF TEN OVER STANDARD
€F  secs-zusom Cs CIRCUIT.
100 DFI
= ezcs-2n3Ri
Fig. 2—Standard frequency-compensation. Fig. 3—Al freq y
43
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CA108, CA208, CA308 Series File No. 621

INPUTO TYPICAL APPLICATIONS st

SAMPLE D

O
ouTPUT

QUTPUT

c2
300 o7 300 F 7F
92C5-21132 4. % POWER BANDWIDTH=250 KMz
= SMALL- SIGNAL BANDWIDTH=3.5 MHz

SLEW RATE=IDV/us
Fig. 4 — Sample-and-hold circuit. 108 L6x10-%
RF

92C5-21133

Fig. 5 — Fast" summing amplifier circt.
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Fig 6 — Input offset error for CA108, CA108A. CA208, Fig. 7 — Input offset error for CA308 and CA308A.

and CA208A.
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Fig 8 — Input offset current vs. temperature for CA108, Fig. 9 — Input offset current vs. temperature for CA308
CA108A, CA208, and CA208A. and CA308A.
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File No. 621

CA108, CA208, CA308 Series

CHARACTERISTIC CURVES {(Cont'd}

SUPPLY VOLTAGE (V+1215 v 3 SUPPLY VOLTAGE (V+)=15 v
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92C5-21138 92CS-2139
Fig 10 — input bias current vs. temperature for CA108, Fig. 11 — Input bias current vs, temperature for CA308 and
CAT108BA, CA208, and CA20BA. CA308A.
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Fig. 12 — Supply current vs. supply voltage for CA108,
CATO8A, CA208, and CA208A.

Fig 13 ~ Supply current vs. supply voltage for CA308
CA308A.
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Fig 14 - Voitage gain vs. supply voltage for CA108, CAT108A,
CA208, and CA208A.

Power ed by | Cni ner.com El ectroni

Fig. 15 — Volitage gain vs. supply voltage for CA308 and
CA30BA.
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CA108, CA208, CA308 Series Fite No. 621

CHARACTERISTIC CURVES {(Cont'd)
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Fig. 16 — Output voltage vs. output current for CA108, Fig. 17 — Output voltage vs. output current for CA308
CA108A, CA208, and CA208A. and CA308A.
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Fig. 18 — Voltage-follower pulse response for all types. Fig. 19 — Closed-loop output impedance for all types.
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Fig. 20 — Input noise voltage for all types. Fig 21 — Power-supply rejection for all types.
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File No. 621 CA108, CA208, CA308 Series

CHARACTERISTIC CURVES (Cont’d)
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Fig. 22 — Open-loop frequency response for all types. Fig. 23 — Large-signal frequency response for all types.
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Fig. 24 — Drift error vs. input resistance for CA108, CA108A, Fig. 25 — Drift error vs. input resistance for CA308 and
CA208, snd CA208A. CA308A.
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