National
Semiconductor

MICROCIRCUIT DATA SHEET

Original Creation Date: 06/21/95
MNL Ml O_X REV OAL Last Update Date: 03/17/97

Last Major Revision Date: 06/21/95

OPERATIONAL AMPLIFIER AND VOLTAGE REFERENCE

Industry Part Number NS Part Numbers
LM10 LM10H/883*

Prime Die

LM10F

Controlling Document
5962-8760401GA*

Processing Subgrp Description  Temp ( C) 0
MIL-STD-883, Method 5004 1 Static tests at +25
2 Static tests at +125
) ) 3 Static tests at -55
Quality Conformance Inspection 4 Dynamic testsat ~ +25
5 Dynamic tests at +125
_ _ 6 Dynamic tests at -55
MIL-STD-883, Method 5005 7 Functional tests at  +25
8A Functional tests at  +125
8B Functional tests at  -55
9 Switching tests at ~ +25
10 Switching tests at ~ +125
11 Switching tests at ~ -55
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Electrical Characteristics
DC PARAMETERS

(The following conditions apply to all the following parameters, unless otherwise specified.)
DC: @ room 1.2V <Vs <45V, V- <Vcm <V+0.85V. @ extremes 1.3V < Vs <45V, V- <Vcm < V+1V, extreme
conditions are in ().

IN- SUB-
SYMBOL PARAMETER CONDITIONS NOTEgAME MIN MAX | UNIT| se5ups
Vio Input Offset Il =0mA -2 2 mV 1
Voltage
-3 3 mV 2,3
Vs =1.2(1.3)V,lI=+2mA _ -3 3 mV 1
Vs =12(1.3)V,II=+2mA _ -4 4 mV 2,3
Vs =4V, Il = +20(+15) mA -3 3 mV 1
Vs =4V, Il = +20(+15) mA -4 4 mV 2,3
lio nput Offset -0.7 0.7 nA 1
Current
-1.5 1.5 nA 2,3
lib nput Bias 20 nA 1
Current
30 nA 2,3
CMRR Common Mode Vs =45V, -20V < Vcm < 24.2V 93 dB 1
Rejection
Vs =45V, -20V < Vcm < 24.2V 87 dB 2,3
PSRR Supply Voltage V+=0.85(1)V,-0.35(-0.3)V > V- > -44.2V _ 90 dB 1
Rejection
V+=0.85(1)V,-0.35(-0.3)V > V- > -44.2V _ 84 dB 2,3
0.85 (1)V < V+ < 44.6V, 96 dB 1
V-=-0.35(-0.3)V
0.85 (1)V < V+ < 44.6V, 90 dB 2,3
V-=-0.35(-0.3)V
Vrline Line Regulation 1lref=1mA 91 dB 1
85 dB 2,3
Vrload Load Regulation Vs=1.2(1.3)V,0<1mA 60 dB 1
Vs=1.2(1.3)V, 0 < ImA 57 dB 2,3
Is Supply Current 400 uA 1
500 uA 2,3
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Electrical Characteristics
DC PARAMETERS(Continued)

(The following conditions apply to all the following parameters, unless otherwise specified.)
DC: @ room 1.2V <Vs <45V, V-<Vcm <V+0.85V. @ extremes 1.3V < Vs <45V, V-<Vcm < V+1V, extreme  _ _
conditions are in ().

IN- SUB-
SYMBOL PARAMETER CONDITIONS NOTEgAME MIN MAX | UNIT| se5ups
Av Large Signal Vs=+20V, lout=0, Vout=+ 19.95V 120 K 4
Voltage Gain
Vs=+20V, lout=0, Vout=+ 19.95V 80 K 5,6
Vs=+2V, lout=+20(+15) mA, Vout=+1.4V _ 5 K 4
Vs=+2V, lout=+20(+15) mA, Vout=+1.4V _ 15 K 56
V+=0.85(1)V, V-=-0.35(-0.3)V, 15 K 4
lout=+2mA, -0.15(+0.05)V < Vout <0.65,
Vem = -0.25(-0.35)V
V+=0.85(1)V, V-=-0.35(-0.3)V, 0.5 K 5,6
lout=+2mA, -0.15(+0.05)V < Vout <0.65,
Vem = -0.25(-0.35)V
Avsh Shunt Gain 1.1(1.2)V @lout of -5mA <Vout  _ 14 K
<6.1(6.2)V @ lout of -0.1mA
1.1(1.2)V @Ilout of -5mA < Vout _ 6 K
<6.1(6.2)V @ lout of -0.1mA
1.4V @ lout of -20mA < Vout < 6.4V @ 8 K
lout of -0.1mA
1.4V @ lout of -20mA < Vout < 6.4V @ 4 K
lout of -0.1mA
Av Amplifier Gain 0.2V < Vref < 35V, lref=1mA 50 K
0.2V < Vref < 35V, lref=1mA 23 K
Vsense Feedback Sense 0.2V <Vref <35V, 0<lIref<1mA 195 205 mV
Voltage
0.2V <Vref <35V, 0<Iref<1mA _ 194 206 mV
Isense Feedback Current 50 nA
65 nA
Delta Is Supply Current 0.5V < Vout < 25V -75 75 UuA
Change
Vs=5V, 4.5V < Vout<5V _ -60 60 UA
Rin Input Resistance 1 250 KOhms
1 150 KOhms

Note 1:  Guaranteed parameter, not tested.
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See attached graphics following this page.



