LM101A
LM201A
LM301A

THOMSON

SEMICONDUCTORS

SINGLE OPERATIONAL AMPLIFIERS
The LM101A is a general-purpose operational amplifier. This amplifier offers
many features : supply voltages from +5Vto 20V, low current drain, over- SINGLE
load protection on the input and output, no latch-up when the common mode OPERATIONAL AMPLIFIERS
range is exceeded, freedom from oscillations and compensation with a single
30 pF capacitor. It has advantages over internally compensated amplifiers in
that the compensation can be tailored to the particular application : slew rates
of 10 V/us and bandwidths of 3.6 MHz can be easily achieved. in addition,
the circuit can be used as a comparator with differential inputs up to 30 V.
The output can be clamped at any desired level to make it compatible with -
logic circuits. CASES
101 CB-11 CB-705
LM101A {TO-99)
LM201A LM301A
* input offset voltage 0.7 mV
© Input bias current 30 nA 70 nA @
¢ input offset current 1.5 nA 3InA
» Slew rate as inverting amplifier 10V/gs | 10V/ps
H SUFFIX GC SUFFIX
METAL CAN TRICECOP (LCC)
ORDERING INFORMATION
Hi-Rel versions avaitable - See chapter 14 ce-s8 €B-342
PART NUMBER TEMPERATURE PACKAGE
RANGE H |op|pa|ac| ke *
tM101A -65°Cto +125°C | & | e
LM201A ~25°Cto + 85°C | @ | @
0P SUFFIX
tM301A 0°Cto + 70°C | @} ® L4 PLASTIC PACKAGE
i FP SUFFIX
DG SUFFIX PLASTIC
Examples : LM101AH, LM201ADP CERDIP PACKAGE MICROPACKAGE

PIN ASSIGNMENTS
{Top views!

CB-705

1. NC

2 - Balance
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LMI0TAsL M201AL:MI0T1A

MAXIMUM RATINGS

o n Value T
Rating Symbol b Unit
LMIMA LM201A
Supply voltage Vee +22 +22 \
Differential input voltage Vip +30 +30 v
S - C e - 4 B et S SO
Input voitage ) vy i 15 i +15 Y |
b e + i SRS 5K S S A
Output short-circuit duration instetinite for Tamp = +70°C | Indefinite ’?,' | -
amb = +55°C;
Power dissipation ; Prot ; 500 | 500 mv.
LMI0TAGC X 666
LM301AFP
[ e e L U S
Operating free-air temperature range Toper j oYt +125) - 2510 + 85 g °C |
boo— Ok S - - —_—
Storage temperature range TS‘9 I 6hto + 150! - 6510 +150 [ -65to +150 | oc !

SCHEMATIC DIAGRAM

+
Vee
Balance/Compensation 1 Q Compensation 2
Inverting input Qt Q2
Non-inverting &
input
Q3 a4
Balance Q7

Qs Q6
il
40 k¢
13

B50 §

Qig
Q1g

Q20
R3
10 k2
Vee
case | Bslance/ | inverting | SOR | v Output Comp. 2
Comp. 1 input I 9 cc cc P P.
put

c8-11 1 2 3 4 7 6 8
CB-98/CB-342 1 2 3 4 7 6 8
€B-706* 2 5 7 10 17 16 2
* CB-705 : Other pins not connected.
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LM101AeLM201A«LM301A

ELECTRICAL CHARACTERISTICS

LM101A : —55°C< Tamp € + 125°C,
LM201A : ~26°C& Tamb< + 86°C,
LM301A:  0°CETamp< + 70°C,

+5VVeeE $20V, C1=30 pF
+5VEVeC< £20 V, C1=30 pF
+5V<Voeg 15V, C1=30 pF

{Unless otherwise specified)
LM101A/LM201A LMINA
Characteristic Symbol Unit
Min | Typ | Max | Min | Typ | Max
Input offset voltage (Rg =50 ki) Vio mv
Tmax< Tamb < Tmin - ~ 3 - - 10
Tamb = +26°C - o7 | 2 - 2 | 75
Input offset current ho - — 20 - - 70 nA
Tamb = +256°C - 15 10 -~ 3 50
Input bias current nA
Tmm ‘Targﬂ'mlx 1T - - 100 - - 300
Tamb =+ - |3 | m®]| - | |26
Large signal voitage gain (Vcc= 115V, Ry =2k, Vo=110V) AvD v/mv
Tmax< Tamb < Tmin % - — 15 _ _
Tamb= +26°C 50 160 - 25 160 -

Supply voltage rejection ratio (Rg =50 ki2) SVR 80 96 - 70 9% - dB
Supply current 1de 15 mA
Ve = +20 V. Tamb=Tmax ceeet 2] 28] - - - ;

VGG = +20 V, Tamb= +25°C - 8| 3 - - -
Voe= +15V, Tamp= +26°C - - - - 18] 3
Temperature coefficient of input offset voitage aVio — 3 15 - 6 0 | av/eC
verage temperature coefficient of input offset current aljp nA/eC
+25°C< Tamb & Trmax - oo} 01 | - - -
Tmin& Tamb < +125°C - o020z} - - -
+25°CKTymp < +70°C — — - - 003 | 03
0°C< Tamp € +26°C - - - - 002 | 0.6
Input voltage range (VeC =VCCimax) Vi +15 - - +12 - - \
Common mode rejection ratio (Rg <50 ki3) CMR 80 96 - 70 20 - dB
Output voltage swing (Voc= 115 V) Vopp v
RL= 2kl +10 | +13 - +10 | £13 -
Ry =10 k2 +12 | 114 - +12 | £14 -
Slew rate (Tamp = +25°C) - Note 1 Svo — | os | - — 05 | — | Vi
Input impedance (Tamp = +25°C) Z) 1.5 4 — 05 2 - M
Note 1 : May be improved up to 10 V/us in inverting amplifier figuration (see basic diag N
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LM101AeLM201AeLM301A

INPUT VOLTAGE RANGE (Note 2}
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Note 2 : LMI01A : -55°C< T, < +125°C,
LM201A : -25°C< T, & + 85°C,
LMIOA : 0°CS T, < + 70°C,
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LM101A°LM201A»LM301A

OUTPUT SWING (1 V) VOLTAGE GAIN (dB)

VOLTAGE SWING (V)

SINGLE POLE COMPENSATION

OPEN LOOP FREQUENCY RESPONSE

120 T l
100 ~4Vee=215V o5
Tamb= +25°C
80 T T 180
60— C1=3pF 135
40 90
20 45
C1=30 pF
o l 4 0
2 [
1 10 100 1k 10k 100k 1™ 10M

FREQUENCY (Hz)

LARGE SIGNAL FREQUENCY RESPONSE

16

IBULRIRALIN

== H— Vee=£15V
Tamb= +25°C
il
Ci=3pF |

8 t

* €1=30 pF N

oL LI N

1% 10k 100k 1M 10M

FREQUENCY (Hz)

VOLTAGE FOLLOWER PULSE RESPONSE

10 T
8 +
6
. —t , -
input |
2
o I
Output
-2
e d LB
6
Tamb = +26°C
-8 -
I VCC =315V
i i 1

0 10 20 30 40 50 60 70 80
TIME {us)
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VOLTAGE GAIN {dB}

OUTPUT SWING {1V}

VOLTAGE SWING (V)

FEED FORWARD COMPENSATION

OPEN LOOP FREQUENCY RESPONSE

120
— IT,,,,F +26°C
100 N {Vee=11BYV {225
80 AN Lo 180
\\ Phase
60 , 2|13
LI NS
40 e x %0
I .
20 Gain a5
0 0
~20 i
10 100 1k 10k 100k 1M 10M 100M

FREQUENCY (Hz)

LARGE SIGNAL FREQUENCY RESPONSE
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INVERTER PULSE RESPONSE
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LM101AeLM201AsLM301A

INPUT CURRENTS {(nA) INPUT CURRENTS (nA)

INPUT CURRENTS (nA)}

LM101A
INPUT CURRENTS INPUT NOISE CURRENT
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LM101AeLM201A=LM301A

BASIC DIAGRAMS

BALANCING CIRCUIT

Ol b
30pFT

* CB-11 - CB-98 - CB-342 pin-configuration

SINGLE POLE COMPENSATION

Z R2 -~ Test point
—— ™
LTIV S SO o, W— 101A
R1 b2
c1
R2
=
R €2 PN
Input O {1 LM
101A
R1 Cg
aaf] e 2=

Input

BZX 83
C3ve

inputs 1A 0 Output ¢
?

Qutput

THOMSON SEN:SICONDUOTORS

ALTERNATE BALANCING CIRCUIT

FEEDFORWARD COMPENSATION

PROTECTING AGAINST GROSS FAULT
CONDITIONS

R1 : protects input
R4 : protects output
RS : protects output. Not needed when R4 is used

COMPENSATING FOR STRAY INPUT
CAPACITANCES OR LARGE FEEDBACK
RESISTOR

ISOLATING LARGE CAPACITIVE LOADS

VOLTAGE COMPARATOR FOR DRIVING RTL
LOGIC OR HIGH CURRENT DRIVER




LM101AsLM201AsLM301A

TYPICAL APPLICATIONS

FAST INVERTING AMPLIFIER WITH
HIGH INPUT IMPEDANCE

SIMULATED INDUCTOR
—

R1 5pF
10 kQ 4 y
- 1% R2 10kQ
AN 1%
c2 input § LM
300 pF + 101A_> %O
411 Output
R4
L »RIR2C1 10k
e ‘I C2
150 pF

:5=:12 1%
p= 30 pF N

FAST AC/DC CONVERTER

C'Z)I 10 uF

R2 201::'1 R3

R

Less than 1% error to 100 kHz

fosc = 10 kHz
VARIABLE CAPACITANCE MULTIPLIER

INSTRUMENTATION AMPLIFIER

R1 =R4 ; R2 =R3
c1 R1
30pF Ay=1 + 73

LOW FREQUENCY SQUARE WAVE GENERATOR

R1
c1 L —p» Luw impedance output -
) Clamped output R1 D1
R4 20 k2 1N4148
B3 5 ki2 1%
10 M2 6.2V Input O—{L—}-
—
R2 1MQ R4 D2
62V @ 1N4148
3
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LM101AeLM201A+LM301A

CB-11
(T0-99)
H SUFFIX
METAL CAN
8 e
DIN
cme: C-231 TO-99 F 101 cB-11
b CEl DATA JEDEC SITELESC “m
- [ 2] - PR Y 1. TH
V27 904 .
T
CB-706
, o
L824
904
GC SUFFIX
TRICECOP {LCC}
0.
DiN '
MS004CB TMS004 CB CB-705
cEl DatA JEDEC SITELESC “mﬂs
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LM101AeLM201AeLM301A

CcB-98

i (1) Nominal dimension
9—‘ . - 63501}
o ;
L
R
.-

1

121 True geometrical position

DP SUFFIX
PLASTIC PACKAGE
DG SUFFIX
8. CERDIP PACKAGE
OiN '
AS0D F16A | CB-98
: THOMBON
[41] DATA JEDEC SITELESC SEMICONDUCTORS
= 0.185
L2 | 0.265
e 0-63
I : J ’ CB-342.
59 3g
82 4.0
=== L
Doum !
ore s
| FP SUFFIX
e ] PLASTIC
! 498 MICROPACKAGE
OiN sO8 y
CB-342
CEl DATA JEDEC SITELESC sem“

These specifications are subject 1o change without notice.
Please inquire with our sales offices about the availability of the different packages.
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