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Operational Amplifiers

For Commercial, Industrial, and Military Applications

Features: Applications:
® Short-circuit protection and latch-free operation m Long-interval integrator B AC/DC converters
m Unity-gain phase compensation with a single 30-pF s Timers u Inverting amplitiers
capacitor m Sample-and-hold circuits m Sine- & square-wave
®» Replacemant for industry types 101, 201, 301A u Summing amplifiers generators
m CA301A Slew Rate (Summing ampl) 10 V/us » Multivibrators m Capacitance muitipliers &
u Comparators simulated inductors

m Instrumentation

The CA101, CA201, and CA301A are general-purpose, high-  All types are available in 8-lead TO-5 style packages with
gain operational amplifiers for use in military, industrial, and  standard leads (T suffix), and with dual-in-line formed leads
commercial applications. (“DIL-CAN", S suffix). The CA301A Is also available in the 8-
lead dual-in-line plastic package (**“MINI-DIP", E suffix), and in
chip form (H suffix).

OPERATIONAL
AMPLIFIERS

These types, which are externally phase compensated, permit
a choice of operation for optimum high-frequency perform-
ance at a selected gain; unity-gain compensation can be
obtained with a single 30-pF capacitor.
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Figure 1 - Functional diagrams.

*Technical Data on LM Branded types is identical lo the corresponding CA Branded ltypes.
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CA101, CA201, CA301A, LM201, LM301A

Maximum Ratings, Absolute Maximum Values at Ta = 25°C:

DC SUPPLY VOLTAGE (Between V+ and V- Terminals)
CATOT, AT Lot e e e e
GBI A L
DC INPUT VOLTAGE
(For supply voltages less than 115 V, the Input Voltage rating is equal to the DC Supply Voltage)
DIFFERENTIAL INPUT VOLTAGE . oottt et et e e e e e e e e e e et et et e et aaaas
QUTPUT SHORT-CIRCUIT DURATION
DEVICE DISSIPATION:

UP TO TA = 782 C oot ittt e e e et et e e e e s e e e 500 mw
Above TA = 75°C Derate lINOarly @ .. ... ... .ottt e 6.67 mW/°C
AMBIENT TEMPERATURE RANGE:
Operating —
G L e e e e e e -55 to +125°C
CA201, CA301A.............. Qto +70°C

Storage (All types)
LEAD TEMPERATURE {During Soldering):
At a distance 1/16" £ 1/32" (1.59 £ 0.79 mm) from case for 10 S8CONGAS MAX. . . ... ..o i ittt +265°C

-65 to +150°C

* At Ta <70°C and Tc <125°C (CA101); Ta < 55°C and Tc < 70°C (CA201, CA301A).
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Fig. 2 - Schematic diagram.
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CA101, CA201, CA301A, LM201, LM301A

ELECTRICAL CHARACTERISTICS

PSRR

TEST
CONDITIONS & LiMITS
CHARACTER- CAt101 CA201 CA301A UNITS
ISTICS Supply Voitage (V1)
=5t 18V Min. | Typ. | max Min, | Typ. | Max Min. | Typ. | Max
Input Otfset Ta=25°C Rss10kQ| — 1 5 - 2 75 - - -
Voltage Vio RS<50kN — - — - — - — 2 75
mV
RAs<10kN — — 6 — - 10 - — -
Rs<50k(} - - — - —_ — —_ - 10
Average Temper- RS<10k(2 - 6 — - 10 - - — -
ature Coefticient o
of input Offset Resson | — 3 - - 6 = - - — | wre
Voltage avio — — — _— — - — 6 30
Average Temper- -55°C to +25°C — — — — — — — - —
ature Coefficient 0°C to +25°C — — — — - - — 0.02 06
nA/°C
of Input Offset +25°C to +70°C - - - — - - — 0.01 0.3
Current aho +25°C to +125°C — — - — - - — - —
Input Offset Ta=0°C -_— - — — 150 750 - - —
Curremt ho Ta=25°C — 40 200 — 100 500 - 3 50
Ta=70°C — - — — 50 400 — - —
nA
Ta=125°C - 10 200 — — — — — —
— — — — — - — — 70
Ta=-55°C — 100 500 — — - — — —
Input Bias Ta=-55°C — 0.28 1.5 - - - _ — —
Current lie Ta=0°C — — — - 0.32 2 - - —_ A
Y
Ta=25°C — 012 05 — 0.25 15 — 0.07 0.25
— - — — — — — — 03
Supply Current Taz25°C V1=15V — — — — —_ — — 18 3
[ V=20V - 1.8 3 —_ 18 3 — — — mA
Ta=125°C V=20V - 1.2 25 — - — - - -
Open-Loop Ta=25°C V=15V
50 160 - 20 150 — 25 160 —
Difterential Vo=10V Ru=2kQY
VimwW
Voltage Gain V=15V
25 - - 15 - — 15 — -
AoL | Vo=110V_RL=2k0)
Input Resis-
Ta=25°C 03 08 — 0.1 0.4 — 05 2 — MQ
tance Ri
Output Voltage V=15V RL=10k{}| =12 t14 —_ 12 114 - +12 14 - v
Swing Vorp | V=15V RL=2kQ +10 +13 - *10 13 —_ +10 +13 —_
Common-Mode | V=15V 112 —_ —_ 12 - — +12 —_ -
input-Voltage v
Range vicR | V=20V - - - - - - - - -
Common-Mode Rs<t10k()} 70 90 — 65 90 - - - -
Rejection Ratio aB
CMRR Rs<50k0) — - - — - - 70 %0 -
Supply-Voitage Rs<10kf)] 70 990 — 70 90 - - - -
Rejection Ratio daB
As<50kD)[ - — — — -~ — 70 90 —

A Characteristics applicable over operating temperature range (TA) as shown below, unless otherwise specified:

CA101: -565 to +125°C: CA201, CA301A: 0 to 70°C
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CA7101, CA201, CA301A, LM201, LM301A

TYPICAL STATIC CHARACTERISTICS

TYPE CA101
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Fig. 3 - Input current (lio, iB) vs. temperature. Fig. 4 - Input bias current vs. supply voltage.
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Fig. 7 - Output characteristics.
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Fig. 8 - Input current (110, hiB) vs. tamperature. Fig. 9 - Input bias current (/i8) vs. supply

voltage.



CA101, CA201, CA301A, LM201, LM301A
TYPICAL STATIC CHARACTERISTICS (Conl'd)

TYPE CA201
AMBIENT TEMPEAATURE 17 Je28%C Lf SRR AMBIENT T ug-u-c} HT :
iR HEH o3 T
¢ i TR i
4 a8, H T, P ai
1o “CHHFHIT 28 [ H
L L < T I
83 g H - H H H sapazsas:
gl itz ok § ol ik
EH R seitEs 3 HHHH
; 't%:"": H 5 HEIRHHH I BT H
: uij i i 1 auq R HTHIT
I '
L] Hit t T ITET: i
o I O o 3 20
sueeLY voLTacE (vh—v +ICS- 24008 suppLy voutage (vhi—v i3 24008
Fig. 10 - Voitage gain vs. supply voltage. Fig. 11 ~ Supply characteristics.

TYPE CA301A
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Fig. 14 - Output characteristics. Fig. 15 - Supply characteristics.
TYPICAL DYNAMIC CHARACTERISTICS
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Fig. 16 - Voltage gain vs. frequency. Fig. 17 - Output? voltage swing vs. frequency.



CA101, CA201, CA30171A, LM201, LM301A

TYPICAL DYNAMIC CHARACTERISTICS (Cont'd)
FOR TYPES CA101, CA201 AND CA301A
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Fig. 18 - Voltage follower pulse response.

TYPE CA301A

111 NOISE VOLTAGE {egr—V3/My

Fig. 19 - 1/f noise voltage vs. frequency.
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Fig. 20 - 1/f noise current vs. frequency.
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Dimensions and pad layout for CA301H.

Dimensions in parentheses are in millimeters
and are derived from the basic inch dimensions
as indicated. Grid graduations are in mils (10-3
inch).



