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PRODUCT SPECIFICATIONS LINEAR INTEGRATED CIRCUITS

General Purpose LM101A/
Raytheon Operational Amplifier 201A/301A

Features advanced epitaxial process. The units may be fully
compensated with the addition of a 30pF capacitor

u i .
Offset voltage 3.0mV maximum over stabilizing the circuit for all feedback configura- i

: temperature tions including capacitive loads
B ® Input current 100nA maximum over g cap )
temperature ] The device may be operated as a comparator with
& Offset current 20nA maximum over a differential input as high as +30V. Used as a
temperature . comparator the output can be clamped at any \
' m Offsets guaranteed over entire common- desired level to make it compatible with logic
mode range and supply voltage range circuits.
m Frequency compensated 30pF .
i m Supply voltage +5.0V to +20V The LM101A operates over the full military tem-
: perature range from -55°C to +125°C. The
: commercial version, LM301A operates over a
! Description temperature range from 0°C to +70°C. :
]
The LM101A, 201A, and 301A are general purpose The LM201A is the same as the LM101A except
high performance operational amplifiers fabri- its performance is guaranteed from -25°C to |
cated monolithically on a silicon chip by an +85°C. :
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LM101A/201A/301A

Connection Information

57C 04444 D/

General Purpose
Operational Amplifier

1-79-05-10

8-Lead 8-Lead
Metal Can Package Dual In-Line Package
(Top View) (Top View)
Pin Function
1 El 1 Comp/Vgs Trim
2 -Input
2 7 3 +lnput
Ej 7] >
3 5 5 Vog Trim
E :I -6 Output
7 +Vg
E > 8 Comp
Absolute Maximum Ratings Ordering Information
Supply Voltage Operating
LM1OTA/LM201A ...iviniiniinannnnes +22V Part Temperature
LMB0TA «eveneenreeeenineenannnaens +18V Number Package Range
Differential Input Voltage .............. 30V LM101ADE Ceramic | -55°C to +125°C
Input Voltage! .......ccoeiiviiiineanes +15V LM101ADE/883C* Ceramic | -55°Cto +125°C
Output Short-Circuit Duration® ...... Indefinite LM101AH T0-99 -55°C to +125°C
Storage Temperature L M101AH/883C* T0-99 -55°C to +125°C
Rang_e ................... -65°C to +150°C LM201ADE Ceramic _05°C to +85°C
Operating Temperature Range LM201ADE/883C* Ceramic -25°C to +85°C
LMIOTA (..eiieeae -55°C to +125°C LM201AH T0-99 -25°C to +85°C
LM201A .....cviiiiniinnnn. -25°C to +85°C LM201AH/883C* 1099 -25°C to +85°C
LM301A LR RRELREEETIE 0°C to +70°C LM301ADE Ceramic 0°C to +70°C
Lead Soldering Temperature LM301AH T0-99 0°C to 470°C
(B0SEC) «vuvvvinnainiiii i +300°C LM301AN Plastic 0°C to 470°C

Notes: 1. For supply voltages less than 15V, the absolute
- maximum input voltage is equal to the supply
voltage.

2. Continuous short-circuit is allowed for case
temperatures to +125°C and ambient tem-
peratures to +75° C for LM107; case temperatures
to +70° C and ambient temperatures to +55°C for

) *MIL-STD-883, Level C Processing

Mask Pattern

LM307.
Thermal Characteristics
8-Lead 8-Lead B8-Lead
Plastic Ceramic T0-99
pip DIP Metal Can
Max. Junc. Temp. 125°C 175°C 175°C
Max. Py Ta<50°C | 468mW | 833mW 658mwW
Therm. Res. 56 — | 45°C/W | 50°C/W 6 6501280
Therm. Res. 64a 160°C/W | 150°C/W | 190°C/W
For Ta > 50°C 6.25mW | 8.33mW | 5.26mW Die Size: 55 x 55 mils
Derate at per °C per °C per °C Min. Pad Dimension: 4 x 4 mils
Raytheon 6-13
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General Purpose
Operational Amplifier LM101A/201A/301A
Electrical Characteristics
(C = 30pF; LM101A, LM201A: £5.0V < Vg < +20V; LM301A: 45,0V < Vg < £15V; see Note 1)
LMI01A/LM201A LM301A
Parameters Test Conditions Min | Typ | Max | Min | Typ | Max Units
Input Offset Voitage Tp = +25°C, Rg < 50k 0.7 20 2.0 75 mV
input Offset Current Tp =425°C 15 10 30 50 nA
input Bias Current Ta=425°C 30 75 70 250 1 nA
Input Resistance Tp=425°C 15 40 05 | 20 Ma
Supply Current Tp = +25°C (Note 2) 18 3.0 18 30 | mA
Large Signal Tp = +25°C, Vg = £15V,
Voltage Gain Vour = £10V, R = 2k 160 2 | 160 vimv
Input Offset Voltage Rs = 50k 3.0 10 mV
Average Input Offset . o
Voltage Drift 30 15 6.0 30 | uV/°C
Input Offset Current 20 70 nA
+25°C < Tp < +125°C 0.0t | 01
Average Input Offset +25°C < Ta < +70°C 001} 03
Current Drift -55°C < Tp <+25°C 002 | 02 nA/°C
0°C<Tp<+25°C 002 06
input Bias Current 100 300 [ nA
Supply Current Tp = +125°C, Vg = 220V 1.2 25 mA
Large Signal Tp = +15°C, .
| Voltage Gain Vour = +10V, RL=2%ka | 2 1 Vimy '
) Vg==15V, R =10k | +12 | +14 2 | +14
Output Voltage Swing v
RL=2k0 +10 | £13 +10 | 13
Input Voltage Range (Note 2) +15 +12 vV
Common Mode
Rejection Ratio Rs =< 50k 80 | % 04 % dB
Power Supply
Rejection Ratio Rs = 50k 80 | % 70| % dB

Notes: 1. These specifications apply for -65°C < Ta <+125°C LM101A, _95°C to +85° C LM201A, and 0°C < T < +70°C LM301A, unless
otherwise specified.
2. Vg =20V for LM101A and LM201A, Vg = £15V for LM301A.

The information contained in this data sheet has been carefully compiled; however, it shall not by implication or otherwise become part ofthe
terms and conditions of any subsequent sale. Raytheon’s fiability shall be determined solely by its standard terms and conditions of sale. No
representation as to application or use or that the circuits are either licensed or free from patent infringement is intended or implied. Raytheon
reserves the right to change the circuitry and other data at any time without notice and assumes no liability for inadvertent errors.

6-14 : ' Baytheon
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( General Purpose
LM101A/201A/301A Operational Amplifier
Typical Performance Characteristics
Supply Current Voltage Gain
; 25 I I 120
: 20 Tp=-55°C
' = —T | s 10 Tp=-65C ——
£ ~ T Ta=425°C g
! g 15 l £ Ta = +25°C
= S 00 szt | {
S I Tr L1256 g Tp= +125°C
05 3 H
0 3 ® : |
5 . 10 15 20 5 10 15 20 ]
Supply Voltage (+V) Supply Voltage (V)
. input Bias Current Current Limiting
; 400 15 .
; | | —— Vg = 216V
Th=-55°C —
g w0 = - N\
E 4-/__——_ H 10 A\
: 3 200 2
] 2 Ta=425°C —— E Ta=+125°C Ta=+25°C
1 = 8 5
A £ 100 < 1
: Tp = +125°C ——|3 g
3 0 ] 1 ] 0 i
R 5 10 15 20 0 5 10 15 20 25 30
E Supply Voltage [xV) Output Currer: «. -
. i
Input Current Maximum Power Dissipation
400 600
Vg = +16V 500
_. 300 £ >
Z L E 400 b3 \\ Metal Can——
E N 2 A
= 200 ™ - 2 300 ted Flat Package~ -
3 N\ Bias ] (Note 1) SN
E’ T~ 5 200 M N
- 100 -~ \ x ‘\\‘
ot | TN 1 T w
0 | N 4|§ 0 3
75 50 25 0 425 +50 +75 +100 +i%5 +25 +45 +65 +85  +105  +125
Temperature {°C) Temperature [°C)
i Raythean 6-15
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General Purpose

Operational Amplifier LM101A/201A/301A

Typical Performance Characteristics (Continued)

Open Loop Frequency Response Large Signal Frequency Response
120 T 16 TTII
Vg = 15V Vs = 215V |||
100 \ TA=+25DC_ Ta = +25°G
— 80 BN _ 12
g NN\ E
3 60 i =
3 N C1=30pF g
2 ND\=3 E s
5 % N b \ C1=30pF
s C1=30pF NG 2
20 N z \ ¢1 = 200F
0 A 4 <
2 N g
20 2 nl N H
0 ) 2
1 1 100 1K 10K 100K 1M 10M 1K 10K 100K ™ oM
Fraquency (Hz] Frequency (Hz)
Voltage Follower Pulse Response
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General Purpose
Operational Amplifier

LM101A/201A/301A

Typical Applications

Voltage Comparator for Driving DTL or
Inverting Amplifier With Balancing Circuit TTL Integrated Circuits

LA TN WA

PRri————

tMay be zero or equal to parallef combination of R1 and R2
for minimum offset.

65-00602A

Voltage Comparator for Driving RTL Logic
Low Drift Sample and Hold or High Current Driver
o1
Output O— 2N3456 +Vs
Output
Input O———
*Polycarbonate dielectric capacitor - 65-00604A
Raytheon - 6-17
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