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LM10

Operational Amplifier and Voltage Reference

General Description

The LM10 series are monolithic linear ICs consisting of a
precision reference, an adjustable reference buffer and an
independent, high quality op amp.

The unit can operate from a total supply voltage as low as
1.1V or as high as 40V, drawing only 270pA. A complemen-
tary output stage swings within 15 mV of the supply termi-
nals or will deliver £20 mA output current with 0.4V satura-
tion. Reference output can be as low as 200 mV.

The circuit is recommended for portable equipment and is
completely specified for operation from a single power cell.
In contrast, high output-drive capability, both voltage and
current, along with thermal overload protection, suggest it in
demanding general-purpose applications.

The device is capable of operating in a floating mode, inde-

pendent of fixed supplies. It can function as a remote com-
parator, signal conditioner, SCR controller or transmitter for
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analog signals, delivering the processed signal on the same
line used to supply power. It is also suited for operation in a
wide range of voltage- and current-regulator applications,
from low voltages to several hundred volts, providing greater
precision than existing ICs.

This series is available in the three standard temperature
ranges, with the commercial part having relaxed limits. In ad-
dition, a low-voltage specification (suffix “L") is available in
the limited temperature ranges at a cost savings.

Features
input offset voltage: 2.0 mV (max)
input offset current: 0.7 nA (max)
input bias current: 20 nA (max)

offset voltage drift: 2uv/°C

]
n
]
m reference regulation: 0.1% (max)
]
m reference drift:  0.002%/°C

Connection and Functional Diagrams
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Order Number LM10BH, LM10CH,
LM10CLH or LM10H/883
available per SMA # 5962-8760401
See NS Package Number HO8A
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Order Number LM10CN or LM10CLN
See NS Package Number NOSE
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Order Number LM10CWM or LM10CWMX
See NS Package Number M14B
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LM10

Absolute Maximum Ratings  (Notes 1, 8)

If Military/Aerospace specified devices are required,

ESD rating is to be determined.

Maximum Junction Temperature

please contact the National Semiconductor Sales Office/ LM10 150°C
Distributors for availability and specifications. LM10B 100°C
LM10/LM10B/ LM10BL/ LM10C 85°C
LM10C LM10CL
Tc')tal Suy';)ply Voltage 45V e Operating Ratings
Differential Input Voltage (Note 2) +40V 7V
Power Dissipation (Note 3) internally limited Package Thermal Resistance
Output Short-circuit Duration (Note 4) continuous N
Storage-Temp. Range -55°C to +150°C H Package 150°C/W
Lead Temp. (Soldering, 10 seconds) N Package 87°C/W
Metal Can 300°C o
Lead Temp. (Soldering, 10 seconds) DIP 260°C 0 WM Package 90 ciw
Vapor Phase (60 seconds) 215°C Jc
Infrared (15 seconds) 220°C H Package 45°C/W
See AN-450 “Surface Mounting Methods and Their Effect on
Product Reliability” for other methods of soldering surface
mount devices.
Electrical Characteristics
T,=25°C, Tmin<T3<Tuax (Boldface type refers to limits over temperature range) (Note 5)
Parameter Conditions LM10/LM10B LM10C Units
Min Typ Max Min Typ Max
Input offset voltage 0.3 2.0 0.5 4.0 mV
3.0 5.0 mV
Input offset current 0.25 0.7 0.4 2.0 nA
(Note 6) 15 3.0 nA
Input bias current 10 20 12 30 nA
30 40 nA
Input resistance 250 500 150 400 kQ
150 115 kQ
Large signal voltage Vg=%20V, Igyr=0 120 400 80 400 Vimv
gain Vour=+19.95V 80 50 vimv
V=120V, Vo r=£19.4V 50 130 25 130 vimv
lour=%20 mMA (15 mA) 20 15 vimv
Vg=%0.6V (0.65V), lour=£2 mA 15 3.0 1.0 3.0 vimvV
Vour=%0.4V (£0.3V), Vcy=-0.4V 0.5 0.75 VimVv
Shunt gain (Note 7) 1.2V (1.3V) Vg 1<40V, 14 33 10 33 vimvV
R, =1.1 kQ
0.1 mA<lou<5 mA 6 6 vimV
1.5VsV*<40V, R, =250Q 8 25 6 25 V/mV
0.1 mA<lo <20 mA 4 4 vimv
Common-mode -20V<V\<19.15V (19V) 93 102 90 102 dB
rejection Vg=120V 87 87 dB
Supply-voltage -0.2V=2V>-39V 90 96 87 96 dB
rejection VvV =1.0V (1.1V) 84 84 dB
1.0V (1.1V) €V*<39.8V 96 106 93 106 dB
V™ =-0.2V 90 90 dB
Offset voltage drift 2.0 5.0 \Y/ie
Offset current drift 2.0 5.0 pA/’C
Bias current drift Tc<100°C 60 90 pA/°’C
Line regulation 1.2V (1.3V) Vg=40V 0.001 0.003 0.001 0.008 %IV
0<lgege<1.0 MA, Vgge=200 mV 0.006 0.01 %IV

www.national.com




Electrical Characteristics  (continued)
T,=25°C, Tpun<T<Tuax (Boldface type refers to limits over temperature range) (Note 5)
Parameter Conditions LM10/LM10B LM10C Units
Min Typ Max Min Typ Max
Load regulation 0<lgee<1.0 mA 0.01 0.1 0.01 0.15 %
V*=Vgee21.0V (1.1V) 0.15 0.2 %
Amplifier gain 0.2V<VRep<35V 50 75 25 70 V/mV
23 15 V/mV
Feedback sense 195 200 205 190 200 210 mVv
voltage 194 206 189 211 mV
Feedback current 20 50 22 75 nA
65 90 nA
Reference drift 0.002 0.003 %/°C
Supply current 270 400 300 500 A
500 570 PA
Supply current change 1.2V (1.3V) gVg=40V 15 75 15 75 HA
Electrical Characteristics
T,=25°C, Tuin<T1<Tuax (Boldface type refers to limits over temperature range) (Note 5)
Parameter Conditions LM10BL LM10CL Units
Min Typ Max Min Typ Max
Input offset voltage 0.3 2.0 0.5 4.0 mV
3.0 5.0 mvV
Input offset current 0.1 0.7 0.2 2.0 nA
(Note 6) 1.5 3.0 nA
Input bias current 10 20 12 30 nA
30 40 nA
Input resistance 250 500 150 400 kQ
150 115 kQ
Large signal voltage Vg=%3.25V, lgy1=0 60 300 40 300 VimV
gain Vour=%3.2V 40 25 VimVv
Vs=%3.25V, lg,r=10 mA 10 25 5 25 VvimV
Vour=%2.75 V 4 3 Vvimv
Vg=%0.6V (0.65V), loyr=%2 mA 15 3.0 1.0 3.0 Vimv
Vour=10.4V (£0.3V), Vey=-0.4V | 05 0.75 VimV
Shunt gain (Note 7) 1.5V<V*<6.5V, R, =500Q 8 30 6 30 V/imV
0.1 mA<ly <10 mA 4 4 VimvV
Common-mode -3.25VsV\<2.4V (2.25V) 89 102 80 102 dB
rejection Vg=%3.25V 83 74 dB
Supply-voltage -0.2Vv=V>-5.4V 86 96 80 96 dB
rejection V*=1.0V (1.2V) 80 74 dB
1.0V (1.1V) <V'<6.3V 94 106 80 106 dB
V~=0.2V 88 74 dB
Offset voltage drift 2.0 5.0 uvrc
Offset current drift 2.0 5.0 pA/°C
Bias current drift 60 90 pA/°C
Line regulation 1.2V (1.3V) £Vg<6.5V 0.001 0.01 0.001 0.02 %IV
0<lger<0.5 MA, Vgge=200 mV 0.02 0.03 %IV
Load regulation 0<lggr<0.5 mA 0.01 0.1 0.01 0.15 %
V*=Vgee21.0V (1.1V) 0.15 0.2 %
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LM10

Electrical Characteristics  (continued)
T,=25°C, Tyin<T:5Tuax (Boldface type refers to limits over temperature range) (Note 5)
Parameter Conditions LM10BL LM10CL Units
Min Typ Max Min Typ Max
Amplifier gain 0.2V<VRgeesh.5V 30 70 20 70 V/imV
20 15 VimV
Feedback sense voltage 195 200 205 190 200 210 mV
194 206 189 211 mV
Feedback current 20 50 22 75 nA
65 90 nA
Reference drift 0.002 0.003 %/°C
Supply current 260 400 280 500 HA
500 570 PA

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is func-
tional, but do not guarantee specific performance limits.

Note 2: The Input voltage can exceed the supply voltages provided that the voltage from the input to any other terminal does not exceed the maximum differential
input voltage and excess dissipation is accounted for when V|y<V~.

Note 3: The maximum, operating-junction temperature is 150°C for the LM10, 100°C for the LM10B(L) and 85°C for the LM10C(L). At elevated temperatures, devices
must be derated based on package thermal resistance.

Note 4: Internal thermal limiting prevents excessive heating that could result in sudden failure, but the IC can be subjected to accelerated stress with a shorted output
and worst-case conditions.

Note 5: These specifications apply for V"<VceysV-0.85V (1.0V), 1.2V (1.3V) <VgVpax, Vrer=0.2V and 0<lgge<1.0 mA, unless otherwise specified: Viyax=40V
for the standard part and 6.5V for the low voltage part. Normal typeface indicates 25°C limits. Boldface type indicates limits and altered test conditions for
full-temperature-range operation;  this is -55°C to 125°C for the LM10, —25°C to 85°C for the LM10B(L) and 0°C to 70°C for the LM10C(L). The specifications do
not include the effects of thermal gradients (1;=20 ms), die heating (1,=0.2s) or package heating. Gradient effects are small and tend to offset the electrical error
(see curves).

Note 6: For T;>90°C, Iog may exceed 1.5 nA for Vgy=V". With T3=125°C and V"<VgysV ™ +0.1V, los<5 nA.

Note 7: This defines operation in floating applications such as the bootstrapped regulator or two-wire transmitter. Output is connected to the V* terminal of the IC
and input common mode is referred to V™ (see typical applications). Effect of larger output-voltage swings with higher load resistance can be accounted for by adding
the positive-supply rejection error.

Note 8: Refer to RETS10X for LM10H military specifications.

Definition of Terms

Input offset voltage: That voltage which must be applied Supply-voltage rejection: The ratio of the specified

between the input terminals to bias the unloaded output in
the linear region.

Input offset current:  The difference in the currents at the in-
put terminals when the unloaded output is in the linear re-
gion.

Input bias current:  The absolute value of the average of the
two input currents.

Input resistance: The ratio of the change in input voltage to
the change in input current on either input with the other
grounded.

Large signal voltage gain:  The ratio of the specified output
voltage swing to the change in differential input voltage re-
quired to produce it.

Shunt gain: The ratio of the specified output voltage swing
to the change in differential input voltage required to produce
it with the output tied to the V* terminal of the IC. The load
and power source are connected between the V* and V™ ter-
minals, and input common-mode is referred to the V~ termi-
nal.

Common-mode rejection:  The ratio of the input voltage
range to the change in offset voltage between the extremes.

supply-voltage change to the change in offset voltage be-
tween the extremes.

Line regulation: The average change in reference output
voltage over the specified supply voltage range.

Load regulation: The change in reference output voltage
from no load to that load specified.

Feedback sense voltage: The voltage, referred to V7, on
the reference feedback terminal while operating in regula-
tion.

Reference amplifier gain:  The ratio of the specified refer-
ence output change to the change in feedback sense voltage
required to produce it.

Feedback current: The absolute value of the current at the
feedback terminal when operating in regulation.

Supply current:  The current required from the power
source to operate the amplifier and reference with their out-
puts unloaded and operating in the linear range.
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Typical Performance Characteristics (Op Amp)

Input Current
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Output Saturation
Characteristics
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Common Mode Limits
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DC Voltage Gain
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Output Saturation
Characteristics
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Output Voltage Drift
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Output Saturation
Characteristics
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LM10

Typical Performance Characteristics (Op Amp)

Minimum Supply Voltage
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Frequency Response
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Large Signal Response

(Continued)
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Output Impedance
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Typical Stability Range
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Typical Performance Characteristics (Op Amp)
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(Continued)

Rejection Slew Limiting
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Thermal Gradient
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LM10

Typical Performance Characteristics (Reference)

Line Regulation
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Typical Applications

Op Amp Offset Adjustment
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Output Saturation
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Typical Stability Range
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(Note 10) (Pin numbers are for devices in 8-pin packages)

Limited Range With Boosted
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Typical Applications

Positive Regulators (Note 9)

Low Voltage

c1
0.01.F

(Note 10) (Pin numbers are for devices in 8-pin packages) (Continued)

Best Regulation

Vi > 11V

_|
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Note 9: Use only electrolytic output capacitors.

Current Regulator
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Zero Output
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Shunt Regulator
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50 .F

®— GROUND

DS005652-60
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LM10

Typlcal Applications (Note 10) (Pin numbers are for devices in 8-pin packages) (Continued)

Laboratory Power Supply

> Vin
R10
33k
° Y3
2N2222
04
w2z
1 RS
” 3
ZNZ908 = s
>
3';:: RS o2 A8 S
< 4Tk O 1nas7 N>
@
2M2905

1 —

0.001 F > :} e

0-1Aa

L g Vour
— |
—T 0.022.F ca T 0-50V

com
DS005652-61

*Vour=1074 R3

HV Regulator

Vi > 204V
2
2N6513
8— Vour = 200V
> R1
::Zk
1% .
(2 e
10 .F
A2
——E‘M‘I £ Jm
T . ul > %
_ COMMON
DS005652-62
R2
Vout = Z7 VREF
ou R1

DS005652-84
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Typlcal AppliC&tiOﬂS (Note 10) (Pin numbers are for devices in 8-pin packages) (Continued)

Protected HV Regulator

ZBUV < V) < 350V
RS
b3 L
>
1w S R6
1 02 S
2N3439
° [
" 2NG513
D2 Iy
Nty IN4757 05
1N4002
7 06
750~y 1N4002
AAA
W
it ,
< Re 04
mser 2N2222 L
:. R3
12
Vour = 250V
5mA < lgur < 150 mA
R3
%
1%
’ S fud P
1000 pF ATN2.F
R2
G e S
200 pF R ‘»f,;/f"'
| 50k
VWA _ GND
DS005652-63
Flame Detector Light Level Sensor
+ v
5V
PLATINUM* .
RHODIUM
PROBE -
TOMOS OR
TTL LOGIC
R1
200
1 !
R1:
DS005652-64 200k
*800°C Threshold Is Established By Connecting Balance To VRgg.
DS005652-65
*Provides Hysteresis
Remote Amplifier Remote Thermocouple Amplifier
°.
R2
10M ‘ v A3t at
sv 133k 76k
1% $ P
) 1%
—~J R4
1 st
Al . LM134
LM10 —
4 Vour R1
3 ) 715
I - ' "
> S R3 -
VIBRATION S A1 S M
sensor b==1 Sim ¢ ha
91 CHROMEL
ALUMEL
PROBE
= B
DS005652-66

*
?zzu V=V =20V
1% 200°C<Tp<700°C
tSpan Trim

1 Level-shift Trim
*Cold-junction Trim

DS005652-67
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LM10

*Gain Trim

Typical Applications

{

Vaer

10 mAsloyT<50 MA
500°C<Tp<1500°C

I

Transmitter for Bridge Sensor

r———————"
<

RESISTIVE __T

BRIDGE

Precision Thermocouple Transmitter

> R2
<
S
<,
2
- 7
A1
LM10
+ 8
4

R7
20k
1%

R8
180k

R6
50
1%

SOCI

RY
120k
1%

(Note 10) (Pin numbers are for devices in 8-pin packages) (Continued)

lour

DS005652-68

N

LEVEL SHIFT

R11
15k
1%

Vour > BV

R2 A3
g 383k 392k
9 < 19
WaV/C 4 g™ % ;
PLATINUM -
RHODIUM 8
PROBE S A1
= 123K LM121A
1% 3 f
*— + 5
4 [
RS & R7 @
<
393k & 60k :»
1% € coLn 1% T
> JUNCTION
< R L
< 3924 coMp < :‘gk
< 1% v
w 1%
P&l
20
1%

DS005652-69
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Typical Applications

(Note 10) (Pin numbers are for devices in 8-pin packages) (Continued)

Resistance Thermometer Transmitter

Thermocouple Transmitter

CHROMEL
ALUMEL
PROBE

ZOODCSTDS7OO°C
1 mAsloyTs5 mA
+Gain Trim

Vour

DS005652-70

$1
LM134

R2 ¢
100 ¢
1%

JUNCTION

R3
50

S COMP

lout

<

DS005652-72

SOURCE

IR PASS & é IRSTOP
A ' '
02

Optical Pyrometer

' I A
o1
03
1457
prttd
165k Q&
% < °
3
N
Al 6
LM1D
20 []
14 &
Q0.2
< 1%
at 02 SR
1/2 2N3811 1/2 2N3811 S %
1%
+
M
g2 04 3t
299 gz
1% %

ttLevel-shift Trim
*Scale Factor Trim

‘tCopper Wire Wound

1 mA<lpyT<5 mA

|
0.01<-22<100
Ip1

Logarithmic Light Sensor

V—4

D1 <
457 < 1”230?
A
02
R1
165k
1%
a
23811
/{__m ;‘:
—0.001 4 2
R2 ReT™*

499
1%

BOCI

1 mAslpgyrs5 mA
$50 pA<IH<500 pA
ttCenter Scale Trim
tScale Factor Trim
*Copper Wire Wound

<
2 84
im
-

(lom

DS005652-71

(om

DS005652-73

13
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LM10

Typical Applications

(Note 10) (Pin numbers are for devices in 8-pin packages) (Continued)

Battery-level Indicator

R‘I%
680k

Voy =6V

LED dims below 7V

DS005652-74

Single-cell Voltage Monitor

Flashes Above 1.2V
Rate Increases With
Voltage

DS005652-76

Meter Amplifier

Battery-threshold Indicator

R2
290k

Vo = 6V
tpy=5mA

P

Rt
47

DS005652-75

Double-ended Voltage Monitor

o s

SRS
> 10k

A
D1

Flash Rate Increases
Above 6V and Below 15V

+—C‘I
20 uF

V' = 15V
Vg = 6V

DS005652-77

R1 R2
100k 8.5M
1% 1%
- A'A'A' A'A'A'
Al [] Y
D1 D2 "RZ im1e s
>
1 < >
Nas? N57 > M + A ‘n':: ﬂl_m
{ oo 1% - 15V
+ & < " g M +
<; R4 RS‘:J
<&
_’?Sk 1753
%5 0
DS005652-78
INPUT
10 mV, 100nA
FULL-SCALE
www.national.com 14




Typical Applications

*Trim For Span
FTrim For Zero

1<MAg<10°

(Note 10) (Pin numbers are for devices in 8-pin packages) (Continued)

Thermometer
VP> 1v
2 0-100°C
\ ! 0-100 LA
Al 6

$1
LM134 I
Pl

bEI

> R2t
2 1.5k
> 1%

AA

DS005652-79

Light Meter

+1IVEV <2V

DS005652-80

15

www.national.com

OTINT



LM10

Typlcal Applications (Note 10) (Pin numbers are for devices in 8-pin packages) (Continued)

Microphone Amplifier

Vs
1.5V

R9
M

R1<
62M'S

VVv—
2
~
$
L -
>

+
1
RS H
™ ‘p | I[
= :
b3
[
>
S R6
>
Saom

DS005652-81
ZoytB80Q @ 5 kHz

Ay<1k

f, (1100 Hz

fo[5 kHz

R 600

*Max Gain Trim

Isolated Voltage Sensor

rRiT R6
47 5k

FEEDBACK TO
SWITCH
CONTROLLER

FROM
REGULATED 50
ouTPUT

DS005652-82

‘tControls “Loop Gain”
*Optional Frequency Shaping

www.national.com 16



Typlcal AppliC&tiOﬂS (Note 10) (Pin numbers are for devices in 8-pin packages) (Continued)

Light-level Controller

RS
Al ) 10k
LM10 < 2w

4
L1 A1 §

- 10k
LA D1 1% R2
A S VW—PG 5
LEVELS 15V
RS o 4
2.2k 104F 100 D2
+1/ sT2
o1 ® '
2N4991 \
L o
TRIAC A6 —t— (2

10k T 033 uF

@ @ ad

DS005652-83

Note 10: Circuit descriptions available in application note AN-211.

Application Hints

With heavy amplifier loading to V7, resistance drops in the V™ lead can adversely affect reference regulation. Lead resistance can
approach 1Q. Therefore, the common to the reference circuitry should be connected as close as possible to the package.

17 www.national.com
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LM10

Operational Amplifier Schematic

(Pin numbers are for 8-pin packages)

N/ - S %
b3
"i g B
v/
" —[f: 5~:L
e
~ WAl
Sy 5%
C
AA—— € 2;
|
A AN
AT\
A v’/
T oul
T z
8 ’l(_"
3 ed
:;;Lv) o s

DS005652-13

www.national.com
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LM10

(Pin numbers are for 8-pin packages)

Reference and Internal Regulator

1-259500Sa

FIREIEET]
JINAHT43Y
]
A
_‘_ o
J/:a
590
A A . 4 +$
"z
584
A5z
994 0:0 £90
$— w0
e > —/
:EW xﬂ,mmn —AAA / + P
008 /
§54 —\ 09
dsc £19 650
1nd1ng
MERLEREREY]
] 350
05t
| 5y
{ 30
I 5 9 150 .
[4¥]
% 950
910 = —/
1]
0EY
v
890 030
£0 [ 6L0
Lo h - ° ssng
008 80 e & hd e syig
284 b
50
_A 1) 4 vn
512
+ 50
80
88D
LA 0z < oz [EET £ w "z LTS s
bey 4L Y T} B 154 95H S 554
* < L L * —o- & & A

[

www.national.com
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LM10

Physical Dimensions inches (millimeters) unless otherwise noted

0.350—0.370
{8.890-9.398)
DIA | 0315-0.335
0.165—0.185 [e 1T (8.001—8.509)
(4.191-4.699) DIA
j 0.015—0.040
— (0.381 —1.016)
REFERENCE PLANE ii—
A t 0.040 A SEATING PLANE
0.500 17 g1g) 0.025
(12.70) MAX —_—
MiN (0.635)
MAX UNCONTROLLED
¥y Y 00160019 (gap pia
(0.406 —0.483)
DIA TYP
0.225-0.235
(5.715—5.969) >
DIA PC
/"3“\
//Z ,—°~l \‘
Iy A
! 14 o5t 0.115-0.145
0029-0.045 (B ) v (2.921-3.683)
{0.737-1.143) N Y DIA
-0 s
0.028-0.034 N
om —0.864)% -
45° TYP
HOBA (REV C}

Metal Can Package (H)
Order Number LM10BH, LM10CH, LM10CLH or LM10H/883
NS Package Number HO8A

03480362
(8.788—9.195)

14 13 12 11 10 9 8

HAOAAAN

-

0.394—0.419
{10.01-10.64)
LEAD NO. 1
IDENT ]
I
't 2 3 4 5 6 7
0.027 ‘
(0.686) )
0.291—0.299
(7.391—7.595)
0.093—0.104
0.017 —_—
—-»\ - s X45° 2.362 -2.642
0.009-0.013 (0.432) ( ) 0008 0,012
(0.229-0.330) * * .004—0.
8° MAX TYP 0.102—0.305
TYP ALL LEADS ALL LEADS : ( )
S S ‘ f SEATING
? \r 0.037-0.044 ? ? PLANE
(0.940—1.118)
0.004 0.030 —0.050 0.050 0.014-0.019
(0.102) (0.762—1.270) (1.270) > 0356 -0.483)
ALL LEAD TYP ALL LEADS TYP
TIPS
M14B (REV D)

S.O. Package (WM)
Order Number LM10CWM or LM10CWMX
NS Package Number M14B
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Physical Dimensions

inches (millimeters) unless otherwise noted (Continued)

0.373 —0.400
(9.474—10.16)
0.090
’ (2.286)
0.082 [8] [7] [6] [5] 0.032+0.005
(2.337) ~ L {0.81320.127)
PIN NO. 1 IDEN \®' N 0.230+0.005 RAD
- 1 IDENT , {6.35+0.127)
S 3520, PIN NO. 1 IDENT
OPTIONT |® v
[f 2] [3] [4
ey 0280 e 0.040 H
(1.112) 0.030 TYP—>| | OPTION 2
—max (1.016) 0.039
0.300—0.320 (0.762) — — 0.145-0.200
™ 728128 * 20° £ 1°—| /<— (0.991) (3.683—5.080)
e I ¢ L= A 0130+0.005 ]
Yy (3.302%0.127) Y
95° +5° » A 012-0140 ?
B 0.065 Y (3.175-3.556)
o.000-0015 | 0125 {ige) it 0.020
LU Rl MU BN | P 3.475) ° 0.508)
(0.229—0.381) E)lA ) TYP MIN
+0.040 NOM L D.018:40.003
0.325 5015 (0.457+0.076)
(s 255 +1-016 0.100:£0.010
: n.am) (2.540+0.258)
0.045 £0.015
1.143£0.381
( ) 0.060
0.050 ’ (1.528)
.
(1.270) NOSE (REV F)

Dual-In-Line Package (N)
Order Number LM10CN or LM10CLN
NS Package Number NOSE

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2. A critical component is any component of a life

adualajey abeyjoA pue Jaydwy reuonesadQ OTINT

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and
whose failure to perform when properly used in
accordance with instructions for use provided in the

support device or system whose failure to perform
can be reasonably expected to cause the failure of
the life support device or system, or to affect its
safety or effectiveness.

labeling, can be reasonably expected to result in a
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Operational Amplifier and Voltage Reference
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Minimum Supply Voltage (Volt) 1.10 Shut down No
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General Description

The LMI10 series are monolithic linear ICs consisting of a precision reference, an adjustable reference buffer
and an independent, high quality op amp.

The unit can operate from a total supply voltage as low as 1.1V or as high as 40V, drawing only 270uA. A
complementary output stage swings within 15 mV of the supply terminals or will deliver £20 m A output
current with +0.4V saturation. Reference output can be as low as 200 mV.

The circuit is recommended for portable equipment and is completely specified for operation from a single
power cell. In contrast, high output-drive capability, both voltage and current, along with thermal overload
protection, suggest it in demanding general-purpose applications.

The device is capable of operating in a floating mode, independent of fixed supplies. It can function as a
remote comparator, signal conditioner, SCR controller or transmitter for analog signals, delivering the
processed signal on the same line used to supply power. It is also suited for operation in a wide range of
voltage- and current-regulator applications, from low voltages to several hundred volts, providing greater
precision than existing ICs.

This series is available in the three standard temperature ranges, with the commercial part having relaxed
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limits. In addition, a low-voltage specification (suffix "L") is available in the limited temperature ranges at a

cost savings.

Features

. input offset voltage: 2.0 mV (max)
. input offset current: 0.7 nA (max)
. input bias current: 20 nA (max)

. reference regulation: 0.1% (max)
. offset voltage drift: 2pV/°C

. reference drift: 0.002%/°C
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