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Here is the new Linear Data Handbook from National. It gives complete specifications for devices useful
in building nearly all types of electronic systems, from communications and consumer oriented circuits
to precision instrumentation and computer designs.

For information regarding newer devices introduced since the printing of this handbook, or for further
information on listed parts, please contact our local representative, distributor, or regional office.

Voltage Regulators
Operational Amplifiers
Voltage Comparators/Buffers
Functional Blocks

Consumer Circuits
Transistor/Diode Arrays
Analog Switches

New Products

Physical Dimensions/Def. of Terms

Manufactured under one or more of the following U.S. patents: 3083262, 3189758, 3231797, 3303356, 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897, 3557431, 3560765,
3566218, 3571630, 3575609, 3579059, 3593069, 3597640, 3607469, 3617859, 3631312, 3633052, 3638131, 3648071, 3651565, 3693248.

National does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied; and National reserves the right, at any time without notice, to change said circuitry.
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Ordering Information

PACKAGE

D — Glass/Metal Dual-In-Line Package

F — Glass/Metal Flat Pack

H—TO-5 (TO-99, TO-100, TO-46)

J — Low Temperature Glass Dual-In-Line Package
K — TO-3, TO-66

M — ““Wide-Track’* Power Plastic Dual-In-Line Package
N — Plastic Dual-In-Line Package

P — T0O-202 (D-40, Durawatt)

R — “DIACON" Type Dual-In-Line Package

S — "’SGS" Type Power Dual-In-Line Package

LM 101A F T—T0-220
- W — Low Temperature Glass Flat-Pack
Z —T0-92
PACKAGE DEVICE NUMBER

3, 4, or 5 Digit Number Suffix Indicators:
A — Improved Electrical Specification
C — Commercial Temperature Range

DEVICE NUMBER

DEVICE FAMILY
DEVICE FAMILY
AH — Analog Hybrid
AM — Analog Monolithic
LF — Linear FET
LH — Linear Hybrid
LM — Linear Monolithic
LX — Transducer
MM — MOS Monolithic

Devices are listed in the table of contents alpha-numerically by device family (LH, LM, LX, etc.) and then by device number.
With most of National’s proprletary linear circuits, a 1-2-3 numbering system is employed. The 1 denotes a Military temperature
range device (—55°C to +125°C), the 2 denotes an Industrial temperature range device (-25°C to +85°C), and the 3 denotes a
Commercial temperature range device (0°C to +70°C), i.e. LM101/LM201/LM301.

Exceptions to this are the LM1800 series of consumer circuits which are specified for the commercial temperature range;
some hybrid circuits which empioy a ““C’ suffix to denote the commercial temperature range; and second-source products
which follow the original manufacturers numbering system, i.e. LM741/LM741C or LM1414/LM1514.

Parts are generally listed in the table of contents by military part number first, i.e. LM139/LM239/LM339. Where a separate
data sheet exists for a different temperature range, the device will be listed separately, i.e. LM119/LM219 and listed separately
LM319. Where only one temperature range exists, the part will be listed in its proper order, i.e. LM340.
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CMOS INTEGRATED CIRCUITS
Gates

Buffers

Flip-Flops

Counters

Shift Registers

Decoders/Multiplexers

Memories

Arithmetic Functions

Special Functions

DIGITAL INTEGRATED CIRCUITS
Series 54/74

Series 54H/74H

Series 54L/74L

Series 74S

Series 930

Series 9000

Series 10,000

INTERFACE INTEGRATED CIRCUITS
Level Translators/Buffers

Memory/Clock Drivers

Line Drivers/Receivers

Peripheral/Power Drivers

Display Drivers

Sense Amplifiers

Applications

JFET TRANSISTORS

Specifications

Applications

Curves

Selection Guides

Scheduled Publication Date: First Quarter 1975

LINEAR INTEGRATED CIRCUITS
Voltage Regulators

Operational Amplifiers

Voltage Comparators/Buffers

Functional Blocks

Consumer Circuits

Transistor/Diode Arrays

Analog Switches

LINEAR APPLICATIONS

Indexed Cross Referenced Collection of Linear Inte-
grated Circuit Applications using Both Monolithic and
Hybrid Linear Circuits

National Product Catalogs

MEMORY INTEGRATED CIRCUITS
Bipolar and MOS RAMs

Bipolar and MOS ROMs

Bipolar and MOS PROMs

Clock Drivers and Their Applications

Scheduled Publication Date: First Quarter 1975

MICROPROCESSOR MANUAL

Includes LS| Processor Building Blocks and Support
Items Including Chip Sets, Microcomputer Cards, and
Prototyping Systems. Scheduled Publication Date: First
Quarter 1975.

MOS INTEGRATED CIRCUITS
Dynamic Shift Registers
Static Shift Registers
PROMs/ROMs

RAMs

Clock Drivers

Analog Switches

ROM Character Generators
ROM Code Convertors
Custom MOS/LSI
Complex Standards
Integrated Circuits
Microprocessors
Applications

OPTOELECTRONICS HANDBOOK
Opto-Couplers

Calculator Display Arrays

Numeric Displays

LED Lamps

LED Drivers

Calculator Circuits

Digital Clock Circuits

Application Notes

Scheduled Publication Date: First Quarter 1975

SPECIAL FUNCTION ANALOG AND
DIGITAL CIRCUITS

Amplifiers

Buffers

Sample and Hold Amplifiers

Comparators

Analog Switches

MOS Clock Drivers

Digital Drivers

Power Supplies

TRANSDUCER
Pressure
Temperature

TRANSISTOR
Small Signal
Field Effect
Power




Industry Package Cross-Reference

IN\IN Industry Package Cross-Reference

Silicon

Power Plastic DIP

(Package 36)

NSC Signetics| Fairchild [Motorola| TI RCA AMD Raytheon
General
Glass/Metal DIP D 1 D L D D D ’
J,
F
Glass/Metal . F
FlatPack F Q F F s K F F,
Q
. S*
TO-99, TO-100, TO-5 H H G L ’ T H ’
, Vi H
DB
Low-Temperature J F b L 3 bc,
Glass DIP DD
K,
K,
TO-3, TO-66 K DA J K LK,
R
TK
( “Wide-Track”’ "

*With dual-in-line formed leads.
**With radially formed leads.
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Industry Package Cross-Reference (Con‘t)

Silicon
NSC |[Si TI RCA | General AMD Raytheon
N,
] .
T, P, M, DN,
Plastic DIP N E PC
P N N DP,
MP
O
T0-202 P
(D-40, Durawatt)
(Package 37)
- g v ] ') “SGS” Type s BP
Power DIP
(Package 39)
% TO-220 T u
(Package 26)
Low Temperature
Glass Hermetic w F w M
Flat Pack
TO-92
w
I]["] (Plastic) z

(Package 38)
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Military Hybrid Op Amp Selection Guide

TAX

MILITARY TEMPERATURE RANGE: ~55°C to +125°C
Input Input Input Input ) . . .
Offset Offset Offset Bias Vgl;ia:e Ba:dw:?h Slzw Sate Qutput Supply Voltage Co’le;r;\:n D-flf:reurltual g::":m Compensatior
Device Voltage Voltage Drift Current  Current " v Y, Current Min Max p pensation Package Types
Min Typ TYP Range Voltage Max Components

Max Tye Max X (voltsiv)  (MH2)  (vjus) (™A W) v i ) {mW)

(mV) v/ c) (nA) (nA)
LHO0001 1 4 20 100 25,000 1 .25 5 5 *20 Vv, 7 5 2 TO-5
LHO001A 25 3 20 100 25,000 1 .25 5 5 +20 Vg 7 5 2 TO-5DIP F.P.
LH0002 30 (Note 2) 10x 10° 10° 95 50 100 +100 5 +22 Vg (Note 2) 100 0 TO-5DIP

30 30
LH0003 3 4 200 2000 15 (Note 1) (Note 1) +50 +5 +20 EAVA +7 30 2 TO-5
LH0004 1 4 20 100 30 1 .25 +15 5 *45 *V, 7 1.5 2 TO-5
30 20
LHO0005 10 20 20 50 2 (Note 1) (Note 1) +50 19 +20 EAVA *15 90 3 TO-5
LH0020 25 10 50 250 100,000 1 .25 +40 +5 +22 EAVA +30 50 2 TO-5
LHO021 3 3 100 300 100,000 1 3 +1000 2 +18 £V, +30 35 0 TO-3
LHO0022 4 5 .002 .01 100,000 1 3 +10 5 22 *V, +30 35 0 TO-5DIP F.P.
LH0024 4 20 3x10° 20x10° 4000 50 400 +100 9 +18 V¢ 15 252 1 TO5
LH0032 5 25 .01 .02 1000 50 500 +100 5 *18 EAVA +30 200 2 TO0-8
LH0033 10 {Note 3) (Note 3) A (Note 3?7 100 1500 +100 5 +20 *Vg (Note 3) 220 0 TO-88PINJ
LH0041 3 3 100 300 100,000 1 3 +200 5 +18 Vg +30 35 0 TO-88PINJ
LHO0042 20 5 .005 .025 50,000 1 3 £10 15 22 1V +30 35 0 TO-5DIP F.P.
LHO0052 5 2 .0001 .001 100,000 1 3 +10 5 +22 Vg +30 25 0 TO-5DIP
LH0061 4 5 100 300 50,000 15 70 *500 +5 *18 *V (Note 4) 100 1 T0-3
LH0062 5 5 .001 .025 50,000 15 70 *6 *5 +20 Vg +30 80 0 TO-5DIP
LH0063 2 (Note 1) (Note 3} 2 e 3'?6 150 6000 +400 15 +1g 1V, {Note 3) 500 0 103
Note 1: Specified for Ay = -10. Note 3: Voltage follower.
Note 2: Current booster. Note 4: Inputs have shunt-diode protection; current must be limited to +10 mA.
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Military Op Amp Selection Guide

1IAX

MILITARY TEMPERATURE RANGE: —55°C < T, <+125°C
Input Input Input Input . )
Offset Offset Offset Bias - Voltage Bandwidth Slew Rate 8 u'pu: Supply Voltage C(:vrlnorgon D-f'ferentlal CS“PP'Y + C .
Device Voltaget Voltage Drift Currentt  Currentt Gaint Ay =1 Ay =1 l’:;l'ren -Min Max R e vnlput u“rnrent ompensation Package Types
Max Max Max Max  (Volts/V) Typ Typ ( 7\") Typ V) (a‘r;?e ':\;‘;99 . ;':‘ Components
(mv)  (uv/°C) (nA) (nA) (MHz) (V/us) m V) m
LH101 6 6 500 1500 50k 1 5 5 +3 +22 +12 +30 3 0 TO-5F.P.
LM101 6 6 500 1500 50k 1 5 5 13 +22 +12 +30 3 1 TO-5F.P.
LM101A
+ + * + -
LH2101A (Note 1) 3 15 20 100 50k 1 5 7.5 3 22 12 30 3 1 TO-5DIP F.P.
LM102 7.5 6 typ * 100 .999 10 10 1 12 8 *10 * 5.5 1 TO-5
LM107 3 15 20 100 50k 1 5 75 +3 +22 +12 +30 3 0 TO-5DIP F.P.
LM108
4 . + + + . - P.
LH2108 (Note 1) 3 15 ) 3 50k 1 3 1 2 20 14 (Note 2) 6 1 TO-5DIPF.P
LM108A " . N '
LM2108A (Note 1) 1 5 4 3 80k 1 3 1 2 +20 14 (Note 2) 6 1 TO-5DIP F.P.
LM110
" 999 2 + + + . )
LH2110 (Note 1) 6 12 10 99 0 30 1 5 18 10 55 ] TO-5DIP
LM112 3 15 4 3 50k 1 2 1 +2 +20 14 (Note 2) 6 0 TO-5DIP F.P.
Lm1is 4 * 50 250 50k 15 50 mint 5 5 18 *115 (Note 2) 7 0 TO-5DIP FP.
LM124 (Quad) 5 * 30 300 100k 1 . 40 5(+1.5) 32(x15) V'-15 32 2 0 DIP F.P.
LM709 6 6 500 1500 25k 1 3 5 +9 +18 *8 15 55 3 TO-5
LM725 15 5 40 200 1000 5 .005 5 +3 *22 £13.5t . +5 35 4 TOBFP.
LM741 6 " 500 1500 50k 1 5 5 +3 22 *12 +30 29 0 TO-5DIP F.P,
LM747 6 * 500 1500 50k 1 5 5 +3 *22 *12 +30 5.6 0 TO-5DIP F.P.
LM748 6 6 500 1500 50k 1 5 5 3 +22 *12 +30 29 1 TO-5
LM1658 (Dual) 6 * 500 1500 50k 1 5 5 +3 +22 12 +30 29 ] 705
LM4250 *
+ + + -
LH24250 (Note 1) 4 5 15 100k . .25 .16 .75 +1 18 12 +15 .03 set 0 TO-5
*Not specified. Note 1: Dual version of device.
tGuaranteed at +25°C. Note 2: Inputs have shunt-diode protection; current must be limited.




Industrial Hybrid Op Amp Selection Guide

INDUSTRIAL TEMPERATURE RANGE: —25°C to +85°C
Input Input Input Input . " "
Device Voltage Voltage Drift Current Current " v v Current Min Max P! P Package Types
Max Tyg Max Max Min Typ Typ (mA) ) W) Range Voltage Max Components
(mV) wv/°c) (nA) (nA) (Volts/V) (MHz) (V/us) v) (\Y] (mW)
LHO001AC 5 3 60 200 .25 1 .25 15 *5 +20 Vv, *7 1.3 2 TO-5DIP F.P.
LH0002C 30 (Note2)  10x 10° 10 Note ;5 50 100 +100 5 22 v, (Note 2) 100 0 TO-5 DIP
30 30
LHO0003C 3 4 2 + + kS + + -
200 000 15,000 (Note 1) (Note 1) +50 *5 +20 Vg *7 30 2 TO-5
LHO0004C 1.5 4 45 120 30,000 1 .25 15 *5 +45 Vg *7 1.5 2 TO-5
30 20
LHi *+ + + + * -
0005C 10 25 25 100 2000 (Note 1) (Note 1) *50 +9 +20 £V, +15 90 3 TO-5
LHO0020C 6 10 200 500 50,000 1 .25 +100 5 +18 *V, +30 50 2 TO5
LHO0021C 6 5 200 500 100,000 1 3 +1000 15 18 Vg 30 40 0 TO-3
LH0022C 6 5 .005 .025 75,000 1 3 10 *5 122 Vg +30 24 0 TO-5DIP F.P.
LH0024C 8 25 5x10° 22x10° 3500 50 400 +100 9 18 Vg *5 252 1 TO-5
LHO032C 15 25 .02 5 700 50 500 +100 *5 20 Vg +30 220 2 TO-8
kel
LHO0033C 20 {Note 3) {Note 3) .15 (Note 3)6 100 1500 +100 +5 +20 Vv, (Note 3) 240 0 TO-88PINJ
LHO041C 6 5 200 500 100,000 1 3 +200 *5 18 Vg *30 40 0 TO-88PINJ
LHO042C 20 10 .01 .05 25,000 1 3 £10 *5 122 Vv, +30 28 0 TO-5DIP F.P.
LHO052C 1 5 .0002 .005 75,000 1 3 +10 *5 22 1V *30 30 0 TO-5DIP
LHO061C 10 5 200 200 25,000 15 70 1500 +5 +18 Vg (Note 4) 150 1 T0-3
LH0062C 15 10 .002 .065 25,000 15 70 6 5 +20 Vv, 30 120 0 TO-5DIP
LH0063C 50 {Note 3) {Note 3) 2 (Note 3?6 150 6000 +400 *5 *+18 Vg {Note 3) 500 0 TO-3
Note 1: Specified for Ay = —10. Note 3: Voltage follower.
Note 2: Current booster. Note 4: Inputs have shunt-diode protection; current must be limited to 10 mA.

XIX
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Industrial Op Amp Selection Guide

INDUSTRIAL TEMPERATURE RANGE: —25°C < Tp §+85°C

_ Offwi  Offwi  Ofw  Buw  Volum Gudwidh Sowrg OUPVC  SwlvVoltoe  Common Dfeial sty
Device Vonlntaagef VoltaMg:anft Cuﬂrﬂr:)r‘nt Cu'&'l:;a:tt (Vsoxsr;{/) A¥ =1 A‘1l' =1 Max Typ ) Range Voltage Max Components Package Types
X v yp (mA) V) (v) (V) (mA)
(mV) (uv/°C) (nA) (nA) (MHz) (V/us)

mgﬁ\ (Note 1) 2 5 2 75 25k 1 5 5 +3 02 112 30 3 1 TO-5 DIP F.P.
LM202 10 15 typ * 15 999 10 10 1 +12 +18 +10 * 55 0 ‘TO-S
LM207 2 20 20 75 25k 1 5 5 +3 122 +12 +30 3 0 TO-5DIP F.P.
t::lzzgga (Note 1) 2 15 2 2 50k 1 .3 1 +2 *20 +14 {Note 2) 4 1 TO-5DIP F.P.
Il::fggg:A (Note 1) 5 5 2 2 80k 1 3 1 +2 +20 +14 {Note 2) K 1 TO-5DIP F.P.
mg?o (Note 1) a4 * * 3 999 20 30 1 5 +18 *10 * 5.5 . 0 TO-5DIP F.P.
LM212 2 15 2 2 50k 1 3 1 +2 +20 +14 (Note 2) 6 0 TO-5DIP F.P.
LM216 10 * .05 .15 10k 1 3 1 5 +20 +13 (Note 2) .8 0 TO-5DIP F.P.
LM216A 3 * .015 .05 20k 1 3 1 5 +20 +13 {Note 2) 6 0 TO-5DIP F.P.
LM218 4 . 50 500 50k 15 50 mint 5 +5 +18 +115 (Note 2) 7.5 0 TO-5 DIP F.P.
LM224 (Quad) 7 * 50 500 100k 1 > 40 3(+1.5) 30(x15) vt - 1.5 - 32 2 0 DIP
LM7258 15 10 20 100 500k 5 .005 5 +3 +22 +135 +5 4 4 TO-5DIP
LM2900 (Quad) * * . * 200 2.8k 25 20 18 4 36 * * 10 1] DiIP

*Not specified.
tGuaranteed at +25°C.

Note 1: Dual version of device.

Note 2: Inputs have shunt-diode protection; current must be limited.




Commercial Op Amp Selection Guide

XX

COMMERCIAL TEMPERATURE RANGE: 0°C < T, <+70°C
Input Input Input Input . R
Offset Offset Offset  Bias  Voltage Bandwidth Slew Rate  Jutput Supply V°';jl‘-“" C‘.’\;'“"’iw" D":e'e"""" CS“FP'Vf c )
Device Voltaget Voltage Drift Currentt Currentt  Gaint Ay =1 Ay =1 ';/;'e"‘ n ax ode nput urrent OmMPENsation p,.iage Types
ax Typ Typ Range Voltage Max Components
Max ax ax Max  (Volts/V) Typ Typ (mA) W) W) (mA)
(mV) uv/°c) (nA) (nA) (MHz) (V/us) v) (v)
LH201 75 10 500 1500 20k 1 5 5 3 +22 *12 +30 3 0 TO-5 F.P.
LM201 75 10 500 1500 20k 1 5 5 +3 +22 *12 +30 3 1 TO-5 FP.
LM301A
LH2301A (Note 1) 7.5 30 50 250 25k 1 5 5 3 +18 12 30 3 1 TO-5DIP
LM302 15 20 typ * 30 .9985 10 10 1 *12 +18 10 * 55 0 TO-5
LM307 7.5 30 50 250 25k 1 5 5 +3 +18 12 +30 3 0 TO-5DIP F.P.
LM308
LM2308 (Note 1) 7.5 30 1 7 25k 1 3 1 +2 +18 14 {Note 2) .8 1 TO DIP F.P.
LM308A
. 1 k + + + - P,
LM2308A (Note 1) 5 5 7 80 1 3 1 2 20 14 (Note 2) 8 1 TO-5DIPF.P
LM310 . . *
LH2310 (Note 1) 7.5 7 999 20 30 1 5 +18 10 5.5 0 TO-5DIP F.P.
Lm312 7.5 30 1 7 25k 1 3 1 +2 +18 +14 (Note 2) 8 0 TO-5DIP F.P.
LM316 10 ‘ .05 15 20k 1 3 1 15 +20 +13 (Note 2) 8 ) TO-5DIP F.P.
LM316A 3 * .015 .05 40k 1 3 1 5 +20 +13 (Note 2) 6 0 TO-5DIP F.P.
LM318 12 . 200 600 25k 15 50 min 5 *5 +18 *11.5 (Note 2) 10 0 TO-5DIP
LM324 (Quad) 7 * 50 500 100k 1 N 40 3(+1.5) 30(15) vt-15 32 2 0 DIp
LM709C 75 12 500 1500 25k 1 3 5 9 18 8 15 6.6 3 TO-5DIP
LM725C 25 2 35 125 250k 5 .005 5 3 122 +135 *5 5 4 TO-5DIP
LM741C 6 * 200 500 20k 1 5 5 +3 18 *12 *30 29 0 TO-5DIP
LM747C 6 * 200 500 20k 1 5 5 +3 +18 12 *30 5.6 0 TO-5DIP F.P.
LM748C 6 3 200 500 50k 1 .5 5 +3 +18 12 +30 29 1 TO-5DIP
LM1458 (Dual) 6 " 200 500 20k 1 5 5 +3 +18 +12 +30 29 0 TO-5DIP
LM3900 (Quad) * * * 200 2.8k 25 20 10 4 (x2) 36 (+18) * * 10 0 DIp
LM4250C
* 10 30 75k 25 .16 .75 +1 18 +12 15 .03 set 0 TO-5DIP
LH24250C (Note 1) ° * 5
*Not specified. Note 1: Dual version of device.
tGuaranteed at +25°C. Note 2: Inputs have shunt-diode protection; current must be limited.
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Fixed Voltage Regulator Guide

XX

. . Operating
Input Output Load Line Ripple Long Term Output .
Product Voltage Voltage F i Regulati Rejecti Stability  Noise Voltage Qé“::::fl';‘ ‘Te"&‘;f""’;“’e C?::::t‘f Packade Tyoe
Type No. V) V) (mv) (mv) (dB) (mV) (uv) (mA) s Aoy e Tye
Min Max Typ Typ Typ Typ Max Typ Min Max P

LM109K™ 7 35 5 50 4 75 10 40 6 —55 125 >1 TO-3, TO-6
LM209K™ 7 35 5 50 4 75 10 40 6 —25 85 >1 TO-3, TO-5
LM309K* 7 35 5 50 4 75 20 40 6 0 70 >1 TO-3, TO-5
LM123K 75 20 5 50 4 75 10 40 6 -55 125 3 TO-3

» LM223K 75 20 5 50 4 75 10 40 6 -25 85 3 TO-3

S

_§ LM323K 75 20 5 50 4 _ 75 20 40 6 0 70 3 TO-3

=

& LM340-05 7 35 5 100 max 100 max 70 20 40 6 0 70 >1 TO-3, TO-220

.§ LM340-06 8 35 6 120 max 120 max 65 24 45 6 0 70 >1 TO-3, TO-220

€ LM340-08 10 35 8 160 max 160 max 62 32 52 6 4] 70 >1 TO-3, TO-220
LM340-12 14 35 12 240 max 240 max 61 48 75 6 0 70 >1 TO-3, TO-220
LM340-15 17 35 15 300 max 300 max 60 60 90 6 0 70 >1 TO-3, TO-220
LM340-18 20 35 18 360 max 360 max 59 72 110 6 0 70 >1 TO-3, TO-220
LM340-24 26 40 24 480 max 480 max 56 96 170 6 0 70 8 TO-3, TO-220
LM120K-5* -6 -25 -5 50 10 67 50 150 2 55 125 >1 TO-3, TO-5
LM220K-5* -6 25 -5 50 10 67 50 150 2 -25 85 >1 TO-3, TO-5
LM320K-5" -6 -25 -5 50 10 67 50 150 2 0 70 >1 TO-3, TO-5
LM120K-5.2" 6.2 25 -5.2 50 10 67 50 150 2 —55 125 >1 TO-3,TO-5

2

% LM220K-5.2* 6.2 -25 6.2 50 10 67 50 150 2 -25 85 >1 TO-3, 705

E’ LM320K-5.2* 6.2 -25 -5.2 50 10 67 50 150 2 [¢] 70 >1 TO-3, TO-5

«c

2 LM120K-12* -13 -30 -12 30 4 80 120 400 4 —55 125 >1 TO-3, 706

2

g‘ LM220K-12* -13 -30 -12 30 4 80 120 400 4 -25 85 >1 TO-3, TO-5
LM320K-12* -13 -30 -12 30 4 80 120 400 4 0 70 >1 TO-3, TO-5
LM120K-15" -16 -30 -15 30 5 80 150 400 4 -55 125 >1 TO-3,TO-6
LM220K-15" -16 -30 -15 30 5 80 150 400 4 -25 85 > TO-3, 706
LM320K-15" -16 -30 -15 30 5 80 150 400 4 ] 70 >1 TO-3,TO-5

*Ratings are for TO-3(K) package; device also available in TO-5(H) package.
1tMax output current depends on package type, heat sinking, and input voltage differential.




Variable Voltage Regulator Guide

Specifications Are Worst Case Over Operating Temperature Unless Noted.

Input Voltage Output Volitage . 3 o Input-Output . Operating
Product Range Range Load Line Ripple Rej Differential a Temp Output Current*
Type No. w) W) 15%) ( l;, (%VouTt/AViN) (%) W) S(a(bilitv C:m:r;! R:nge (mA) Package Type
" . Yp. m Typ. Typ. " %) m c)
Min Max Min Max Min  Max Typ. Min  Max
LM100 85 40 20 30 0.1 12 0.05 0.02 3 30 1.0 10 -55 125 20 TO-5, Flat Pack
LM200 85 40 20 30 0.1 12 0.05 0.02 3 30 1.0 1.0 ~25 85 20 TO-5, Flat Pack
- LM300 85 30 20 20 0.1 12 0.05 0.02 3 20 20 1.0 0 70 20 TO-5, Flat Pack
2y § LM105 85 50 45 40 0.02 12 0.015 0.003 3 30 1.0 08 ~-55 125 20 TO-5, Flat Pack
‘; &8 LM205 85 50 45 40 0.02 12 0.015 0.003 3 30 1.0 08 -25 85 20 TO-5, Flat Pack
& ; El LM305 85 40 45 30 0.02 12 0.015 0.003 3 30 1.0 08 0 70 20 TO-5, Flat Pack
@ LM305A 856 &0 45 40 0.02 45 0.015 0.003 3 30 1.0 08 0 70 45 TO-5
LM376 90 40 5.0 37 0.2max 25 0.03 max 0.1 max 3 30 - 2.5 max 0 70 25 Molded DIP
LM723 95 40 20 37 0.03 50 0.01 0.02 3 38 0.015%/°C 1.3 ~55 125 150 TO-5, Cavity DIP
LM723C 95 40 20 37 0.03 50 0.01 0.02 3 38 0.015%/°C 1.3 0 70 150 TO-5, Cavity & Molded DIP
»w LM104 -50 -8 -40 -15mVv  0.01 20 .05 0.01 2 50 1.0 36 ~55 125 20 TO-5, Flat Pack
s § LM204 -50 -8 -40 -15mv 001 20 .05 0.01 2 50 1.0 3.6 ~25 85 20 TO-5, Flat Pack
‘§,§ S LM304 40 -8 -3 -15mv 001 20 05 0.01 2 40 10 36 0o 70 20 TO-5, Flat Pack
2 ; g LM723 -40 -95 -37 -2 0.03 50 0.01 0.02 3 38 0.015%/°C 1.3 -55 125 150 TO-5, Cavity & Molded DIP
T m723C -40 -95. -37 -2 0.03 50 0.01 0.02 3 38 0.015%/°C 1.3 0 70 150 TO-5, Cavity & Molded DIP
Note: The maximum power dissipation for the LM100, LM105 and LM104 regulators 1s Thermal Resistance Thermal Resistance *The output currents given, as well as the load regulation for the LM100, LM105,
800 mW. For most cases of the LM100, LM105 and the LM104, output current will Package Junction to Air Junction to Case LM723 and LM104 family of reguiators can be increased by the addition of external
be limited by maximum junction temperature and thermal resistance as indicated. T05 150°C/W as°cIw transistors  The increase will be roughly equal to the composite current gain of the
Flat Pack 185°C/W Mounted added transistors
Solid Kovar TO-5 150°C/W 15°CW
T0-3 35°C/W 15°C/W

XX
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Voltage Comparator Guide

»
a3
=
Input Bias Input Offset Input Offset
Supply P P Response
h Temperature DTL/TTL Volta urrent Current Voltage i Voltage
Device v i yoge #25°C) (+25°C) #25°C) Tet Gain Package Type Comments
Wolts) Max Max Max tns) Tve
(uA) (uA) (mv)
LM106 Milrtary 10 vi=+12 20 3 2 40 max 40k TO5F.P.
LM206 Industrial 10 Vv =-3 20 3 2 40 max 40k TO-SF.P. Single comparat.ol. with strobe, high
speed and sensitivity, large fanout.
LM306 Commercial 10 To-12 25 5 5 40 max 40k TO-5F.P.
LM111
LH2111 (Note 1) Military 5 +15 a 04 7 200 200k TO-5DIPF.P.
LmM211 . Single, with strobe, will work from
Industrial 5 To+5 a 04 3 200 TO-5DIP F.P. . .
LH2211 (Note 1) ° 200k 05D single supply, low bias current,
LMt Commercial 5 And GND 25 06 2 200 200k TOSDIPFP
LH2311 (Note 1) " - : s -
LM119 Military 2 (each side) +15 5 075 4 80 40k TO-5DIPF.P.
LMm219 Industrial 2 (each side) To +5 5 075 a 80 40k TO-5DIPF.P. High speed dual comparator.
LM319 Commercial 2 (each side) And GND 1 2 8 80 40k TO-5DIP
LM139 Military 1 +1 a 025 5 1.3us 200k DIP F.P.
Quad comparator designed for single
LM239 Industrial 1 To 18 25 .050 5 1.3us 200k DIP supply operation; input common
mode range includes ground.
LM339 Commercial 1 Or From 25 050 5 13ps 200k o
LM139A Military 1 2 a 025 2 1.3us 200k DIP F.P.
Low offset voltage Quad comparator
d 1 To +36 . X .
LM239A Industrial 0+3 25 050 2 13us 200k DIP with DTLITTL togie evels,
LM339A Commercial 1 And GND .25 050 2 1.3us 200k DIP
LM160 Military 2 45 10 2 2 16 3k TO5DIP F.P.
. Very high speed, outputs compatible
-5 DIP
LM260 Industrial 2 To 10 2 2 16 3K TO-5 DI with DTL/TTL logrc evels,
LM360 Commercial 2 6.5 15 ] a 16 3k TO-5DIP
LM161 Military 2 15 10 2 2 12 3k TO-5DIP F.P.
) . Very high speed, with individual
LM261 Industrial 2 Tot15 10 2 2 12 3K TO-5DIP strobes, DTL/TTL compatible,
LM361 Commercial 2 And +5 15 a 4 12 3k TO-5DIP
Lm710 Military 1 vt=+12 20 3 2 40 1750 TO5
- Single, differential in, single output.
LM710C Commercial 1 Vi=-6 25 5 5 40 1500 TO-5 DIP
LM711 Military 1 vt=412 75 10 35 40 1500 TO-5 Dual differential, common output, .
LM711C Commercial 1 V=-6 100 15 5 40 1500 TO-5DIP individual strobes.
LM1514 Military 1 vt=+14 20 3 3 30 1250 DIP Dual LM710 with separate strobes,
LM1414 Commercial 1 v=-17 25 5 4 30 1000 oIp indvidual outputs. ~
*Military —55°C to +125°C tResponse time 1s specified for 100 mV step input with 5 mV overdrive
Industrial  —25°C to 485°C Note 1: Dual version of device.
Commercial 0°C to +70°C
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NATIONAL NEAREST NATIONAL NEAREST
DEVICE NO. PACKAGE PIN FOR PIN NATIONAL DEVICE NO. PACKAGE PIN FOR PIN NATIONAL
EQUIVALENT EQUIVALENT EQUIVALENT EQUIVALENT
Analog Devices Datel
AD503J, K T05 LHO042CH AMA405-2 TO-99 LHO042CH
AD503S TO5 LHO042H AMA406-2 T0-99 LHO042CH
ADS506J, K, L TO-5 LHO0022CH AM100A MOD LHO062H
AD506S TO5 LHO022H AM100B MOD LHO062CH
AD511 MOD LHO0042 AM102A MOD LHO062H
AD513J, K T0-6 LHO0042CH AM102B MOD LHO0062CH
ADS513S TO-6 LHO042H
AD5144, K, L T0-5 LHO042CH Fairchild
ADS514S TO-5 LHO042H U5B7740312
AD516J, K TO-5 LH0022CH (¢A740) TO-5 LH740AH
AD516S TO-5 LHO022H U5B7740393
AD523J, K, L TO05 LHO052CH (2A740C) TO5 LH740ACH
AD528J, K TO-5 LHO062CH
AD528S TO-5 LHO062H Halex
AD540J, K T0-6 LHO042CH XH0032 To-8 LHO0032CG
AD540S T0-5 LHO042H
ADP517 MOD LHO042CH Harris
z/'(if? -8.C Igg t;‘ggiggﬁ HA2050 TO-99 LHO0042H
410K, L MOD LHO052CH HA2055 TO-99 LH0042CH
420 K L MOD LHO052CH HA2050A TO-99 LHO022H
a3 MOD LH0022CH HA2055A TO-99 LHO042CH
225, K MOD LHO0G2CH HA2060 TO-99 LHO062H
450 K MOD LHO0062CH HA2065 TO-99 LHO062CH
142A, B, C MOD LH0042GH HA2060A TO-99 LHO062H
1464, K MOD LHO0220H HA2065A T0-99 LHO062CH
149J, K MOD LHO062CH Intech
Bell and Howell A-100 MOD LHO0042
20-008 MOD LHO042CH ﬁjg; mgg t:gggggn
20-108 MOD LHO042CH A-103 MOD LHO0220H
20-208 TO8 LHO022H A122 MOD LHO052CH
20-248 To8 LHO0022CH A-123 MOD LHO0052CH
A-125 MOD LHO062CH
Burr-Brown A-130 MOD LHO062CH
3521L TO-99 LH0022CH A-131 MOD LHO0062CH
3542J TO-99 LHO0042CH A-136 MOD LHO062CH
35425 TO-99 LHO042H A-137 MOD LHO062CH
35425Q TO-99 LHO042H/883 A-148A, B, C MOD LHO0042CH
35064 TO-99 LH0022CH A-1026 MOD LH0022CH
3508J TO-99 LHO062CH A-1027 MOD LH0022CH
3348/03 DIL LH0022CD .
3349/03 DIL LH0022CD Intersil
3350/03 DIL LH0042CD ICH8500 TO-5 LHO052H
3503A T0-99 LHO0042CH ICH8500A TO-5 LHO052H
35038 TO-99 LHO042H ICH8500C T0-6 LHO052CH
3503C T0-99 LH0022CH ICH8007C TO-5 LHO042CH
3503R T0-99 LHO022H ICH8007M TO-5 LHOD42H
3503S T0-99 LH0052CH ICL8007AM TO-5 LHO042H
3503T TO-99 LHO052H ICL8007AC TO5 LHO0042CH
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NATIONAL NEAREST NATIONAL NEAREST
DEVICE NO. PACKAGE PIN FOR PIN NATIONAL DEVICE NO. PACKAGE PIN FOR PIN NATIONAL
EQUIVALENT EQUIVALENT EQUIVALENT EQUIVALENT
Intronics Teledyne Philbrick Nexus (Con'é.)
FA530 MOD LHO062CH 1003 MOD LHO052CH
FA531 MOD LHO062CH 100301 MOD LHO052CH
FA540 MOD LHO042CH 1006 MOD LHO0042CH
FA541 MOD LHO042CH 1008 MOD LHO042CH
1009 MOD LHO042CH
Optical Electronics, Inc. 100901 MOD LH0042CH
(OE1) 100902 MOD LHO042CH
9712 MOD LH0032CG 1011 MOD LHO062CH
101101 MOD LHO062CH
9725 MOD LHO0032CG
101102 MOD LH0062CH
9731 MOD LHO032G
1021 MOD LH0022CH
9738 MOD LH0032G
1023 MOD LHO0052CH
9718 MOD LHO062CH
102301 MOD LHO0052CH
9726 MOD LHO062CH
1025 MOD LH0032CG
9727 MOD LHO062CH
1408 MOD LHO0052CH
9715 MOD LHO062CH
140801 MOD LHO052CH
9721 MOD LHO062CH
140802 MOD LHO052CH
9723 MOD LH0062CH .
. 140810 T0-8 LHO052CH
9733 MOD LHO052CH
1402 T0-8 LHO0042CH
9720 MOD LHO032CH 140201 108 -
9729 MOD LHO052CH - LH0042CH
140202 T0-8 LH0042CH
o 1407 TO-8 LHO0042CH
Signetics ) 140701 TO-8 LH0042CH
SU536T T0-5 LHO0042CH 1414 MOD LH0062CH
NE536T T0-5 LHO042CH 141410 DIP - LHO062CH
SU740T 705 LH740ACH 1421 T05 LHO0042CH
NE740T T0-5 LH740ACH
Zeltex
Siliconix ZAB01/M1/M2/M3 MOD LHO042CH
L120A 105 LHO042H ZA801T1 TO-8 LHO042CH
ZA801D1 DIL LHO0042CH
L120C TO-5 LHO042CH
’ ZABO1E1 DIL LHO0042CH
L137AA TO-5 LHO022H
L137CA 108 LHO0022CH ZAB02M1, M2 MOD LH0022CH
ZAB03M1 . MOD LHO042CH
" ZA804M1, M2 MOD LH0042CH
Teledyne Philbrick Nexus ZA903M1, M2 MOD LH0042CH
QFT MOD LHO042CH ZA910M MOD LHO062CH
QFT-2 MOD LH0042CH 133 MOD LHO022CH
QFT-2A MOD LHO022CH 133-03 MOD LH0052CH
QFT-2B MOD LHO052CH 133-04 MOD LH0022CH
QFT-5 MOD LHO042CH 134 MOD LHO042CH
Q25AH TO-8 LHO042CH 134D MOD LHO0042CH
PP25A MOD LHO042CH 135 MOD LHO062CH




Texas Instruments Linear Cross Reference Guide

TEXAS TEXAS TEXAS
INSTRUMENTS NATIONAL NATIONAL INSTRUMENTS NATIONAL NATIONAL INSTRUMENTS NATIONAL NATIONAL
DEVICE PIN-FOR-PIN FUNCTIONAL DEVICE PIN-FOR-PIN FUNCTIONAL DEVICE PIN-FOR-PIN FUNCTIONAL
NUMBER EQUIVALENT EQUIVALENT NUMBER EQUIVALENT EQUIVALENT NUMBER EQUIVALENT EQUIVALENT
SN5510F LM733H SN52711S LM711H SN72702L LM301AH
SN5510L LM733H SN52723L LM723H SN72702N LM301AN
SN5511F LM733H SN52733L LM733H SN72709L LM709CH
SN5511L LM733H SN52733N LM733N SN72709N LM709CN
SN7510F LM733CH SN52741J LM741D SN72709P LM709CN
SN7510L LM733CH SN52741L LM741H SN72709S LM709CH
SN7511L LM733CH SN52741N LM741CN-14 SN72710J LM710CN
SN52101AJ LM101AD SN52741Z LM741F SN72710L LM710CH
SN52101AL LM101AH SN52747J LM747D SN72710N LM710CN
SN52101AZ LM101AF SN527472 LM747F SN72710S8 LM710CH
SN52107J LM107D SN52748J LM748H SN72711J LM711CN
SN52107L LM107H SN52748L LM748H SN72711L LM711CH
SN521072 LM107F SN52748U LM748CN SN72711N LM711CN
SN52108J LM108D SN527482 LM748H SN72811S LM711CH
SN52108AJ LM108AD SN52770J LM108D SN72720N LM1414N
SN52514J LM1514J SN52770L LM108H SN72733L LM733CH
SN52514N LM1514N SN527702 LM108F SN72733N LM733CN
SN52555L LMS55H SN52771J LM112D SN72741J LM741CD
SN52558L LM1558H SN52771L LM112H SN72741L LM741CH
SN52702AF LM101AF SN52771Z LM112F SN72741N LM741CN-14
SN52702AL LM101AH SN55709J LM709CN SN72741P LM741CN
SN52702AN LM301AN SN56514L LM1496H SN72741Z LM741CF
SN52702F LM101AF SN72301AJ LM301AD SN72747J LM747CD
SN52702L LM101AH SN72301AL LM301AH SN72747N LM747CN
SN52702N LM301AN SN72301AN LM301AN SN72748N LM748CN
SN52702Z LM101AF SN72301AP LM301AN SN72748P LM748CN
SN52709AF LM709AH SN72301AZ LM301AF SN72748J LM748CN
SN52709AL LM709AH SN72307J LM307D SN72748L LM748CH
SN52709AN LM709AH SN72307L LM307H SN727482 LM748H
SN52709F LM709H SN72307N LM307N SN72770J LM308D
SN52709L LM709H SN72307P LM307H SN72770L LM308H
SN52709N LM709H SN723072 LM307F SN72770N LM308H
SN52710J LM710H SN72308L LM308 SN72770P LM308H
SN52710L LM710H SN72514J LM1414J SN727702 LM308F
SN52710N LM710H SN72514N LM1414N SN72771L LM312H
SN52710S LM710H SN72555L LM555CH SN72771N LM312D
SN52710U LM710H SN72555P LMSE55CN SN72771P LM312D
SN52711J LM711H SN72558L LM1458H SN727712 LM312F
SN52711L LM711H SN72558P LM1458N SN76514L LM1496H
SN52711N LM711H SN72702F LM301AF SN76514N LM1496H

HAXX
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MOTOROLA NATIONAL NATIONAL MOTOROLA NATIONAL NATIONAL MOTOROLA NATIONAL NATIONAL MOTOROLA NATIONAL NATIONAL
DEVICE PIN-FOR-PIN FUNCTIONAL DEVICE PIN-FOR-PIN FUNCTIONAL DEVICE PIN-FOR-PIN FUNCTIONAL DEVICE PIN-FOR-PIN FUNCTIONAL
NUMBER EQUIVALENT EQUIVALENT NUMBER EQUIVALENT EQUIVALENT NUMBER EQUIVALENT EQUIVALENT NUMBER EQUIVALENT EQUIVALENT
MC1303L LM1303N MC1458CP2 LM1458N-14 MC1569R LM105H MC3302P LM339AN
MC1304P LM1304N MC1458G LM1458H - MC1590G LM170H MC3401P LM3900N
MC1305P LM1305N MC1458L LM1458N-14 MC1596G LM1596H MC7805CK LM340K-5.0
MC1306P LM380N MC1458P1 LM1458N MC15961 LM1596H MC7805CP LM340T-5.0
MC1307P LM1307N MC1458P2 LM1458N-14 MC1709CF LM709CH MC7806CK LM340K-6.0
MC1310P LM1310N MC1460G LM305H MC1709CG LM709CH MC7806CP LM340T-6.0
MC1326P LM3067N MC1460R LM305H MC1709CL LM709CN MC7808CK LM340K-8.0
MC1326PQ LM3067N MC1461G LM305H MC1709CP1 LM709CN MC7808CP LM340T-8.0
MC1328G LM746N MC1461R LM305H MC1709CP2 LM709CN MC7812CK LM340K-12
MC1328P LM746N MC1463G LM304H MC1709F LM709H MC7812CP LM340T-12
MC1328PQ LM746N MC1463R LM304H MC1709G LM709H MC7815CK LM340K-15
MC1339P LM382N MC1466L LM304H MC1709L LM709H MC7815CP LM340T-15
MC1350P LM703L MC1469G LM305H MC1710CF LM710CH MC7818CK LM340K-18
MC1351P LM1351N MC1469R LM305H MC1710CG LM710CH MC7818CP LM340T-18
MC1357P LM2111N MC1488L LM1488J MC1710CL LM710CH MC7824CK LM340K-24
MC1357PQ LM2111N MC1489AL LM1489AJ MC1710CP LM710CN MC7824CP LM340T-24
MC1358P LM3065N MC1489L LM1489J MC1710F LM710H MC7905CP LM320T-05
MC1358PQ LM3065N MC1496G LM1496H MC1710G LM710H MC7905.2CP LM320T-05.2
MC1364G LM3064H MC1496L LM1496N MC1710L LM710H MC7912CP LM320T-12
MC1364P LM3064N MC1509F LM733H MC1711CF LM711CH MC7915CP LM320T-15
MC1370P LM3070N MC1510F LM733H MC1711CG LM711CH MFC40000D LM380N
MC1371P LM3071N MC1510G LM733H MC1711CL LM711CH MFC4010A LM381N
MC1375P LM3075N MC1514F LM1514N MC1711CP LM711CH MFC4050 LM38ON
MC1380P LM380N MC1514L LM1514) MC1711F LM711H MFC4060 LM376N
MC1410G LM733CH MC1519G LM733H MC1711G LM711H MFC6010 LM2111N
MC1414F LM1414N MC1520F LM733H MC1711L LM711H MFC6030 LM376N
MC1414L LM1414J MC1520G LM733H MC1712CF LM733CH MFC6030A LM376N
MC1414pP LM1414N MC1530F LM101AF MC1712CG LM733CH MFC6070 LM380N
MC1420G LM733CH MC1530G LM101AH MC1712CL LM733CH MFC8000 LM703LN
MC1430F LM301AF MC1531F LM101AF MC1712F LM733H MFC8001 LM703LN
MC1430G LM301AH MC1531G LM101AH MC1712G LM733H MFC8002 LM703LN
MC1430P LM301AN MC1533F LM101AF MC1712L LM733H MFC8010 LM380N
MC1431F LM301AF MC1533G LM101AH MC1723CG LM723CH MFC8030 LM703LN
MC1431G LM301AH MC1533L LM101AD MC1723CL LM723CD MFC8040 LM381N
MC1431P LM301AN MC1535F LM1303N MC1723G LM723H MFC9020 LM380N
MC1433F LM301AF MC1535G LM1303N MC1723L LM723D MLM101AG LM101AH
MC1433G LM301AH MC1536G LM1536H MC1733CG LM733CH MLM104G LM104H
MC1433L LM301AN MC1537L LM1458N-14 MC1733CL LM733CD MLM105G LM105H
MC1435F LM1303N MC1538R LHO002H MC1733G LM733H MLM107G LM107H
MC1435G LM1303N MC1539G LM101AH MC1733L LM733D MLM109G LM109H
MC1435L LM1303N MC1539L LM101AD MC1741CF LM741CF MLM109K LM109K
MC1436CG LM1436H MC1550F LM171H MC1741CG LM741CH MLM110G LM110H
MC1436G LM1436H MC1550G LM171H MC1741CL LM741CH MLM201AG LM201AH
MC1437L LM1458N-14 MC1552G LM733H MC1741CP1 LM741CN MLM201AP1 LM201AN
MC1437P LM1458N-14 MC1553G LM733H MC1741CP2 LM741CN-14 MLM204G LM204H
MC1438R LHO002H MC1554G LM380N MC1741F LM741F MLM205G LM205H
MC1439G LM301AH MC1555G LMSE5H MC1741G LM741H MLM207G LM207H
MC1439L LM301AH MC1556G LM108H MC1741L LM741D MLM209K LM209K
MC1439P1 LM218H MC1558G LM1558H MC1747CF LM747CF MLM210G LM210H
MC1439P2 LM301AH MC1558L LM1558D MC1747CG LM747CH MLM301AG LM301AH
MC1454G LM380H MC1560G LM105H MC1747CL LM747CN MLM301AP1 LM301AN
MC1455G LM555CH MC1560R LM105H MC1747F LM747F MLM304G LM304H
MC1455P1 LMB55N MC1561G LM105H MC1747G LM747H MLM305G LM305H
MC1456CG LM308H MC1561R LM105H MC1747L LM747D MLM307G LM307H
MC1456G LM308H MC1563G LM104H MC1748CG’ LM748CH MLM309G LM309H
MC1458CG LM1458H MC1563R LM104H MC1748G LM748H MLM309K LM309K
MC1458CL LM1458N-14 MC1566L LM104H MC1776G LM4250H MLM310G LM310H
MC1458CP1 LM1458N MC1569G LM105H MC1776CG LM4250CH




Signetics Linear Cross Reference Guide

SIGNETICS NATIONAL NATIONAL SIGNETICS NATIONAL NATIONAL SIGNETICS NATIONAL NATIONAL

DEVICE PIN-FOR-PIN FUNCTIONAL DEVICE PIN-FOR-PIN FUNCTIONAL DEVICE PIN-FOR-PIN FUNCTIONAL
NUMBER EQUIVALENT EQUIVALENT NUMBER EQUIVALENT EQUIVALENT NUMBER EQUIVALENT EQUIVALENT
N5201A LM301AD NE518G LM306H S6710T LM710H

N5307T LM307H NE518K LM306H S5711K LM711H

N5308T LM308H NE526A LM306H S5711T LM711H
N53A1T LM301AH NE526G LM306H S$5723L LM723H

N53A1V LM301AN NE526K LM306H S5733F LM733D

N53A8T LM308AH NE529K LM361H S§5733K LM733H

N5556V LM307N NE529A LM361N $5740T LM740H

N5558F LM1458N NE531G LM318H S5741T LM741H

N5558T LM1458H NE5S31T LM318H S5747K LM747H

N5596K LM1496H NE531V LM318H S5748T LM748H

N5596K LM1496N NE533G LM4250CH SE501G LM733H
N5709A LM709CN NE533T LM4250CH SE501K LM733H
N5709T LM709CH NE533V LM4250CH SE510A LM171H
N5709V LM709CN NE536T LM316H SE510J LM171H
N5710A LM710CN NE537G LM308H SE515G LM733H
N5710T LM710CH NE5S37T LM308H SE515K LM733H
N5711A LM711CN NE540L LH0021CK SE518A LM106H
N5711K LM711CH NE546 LM1820 SE518G LM106H
N5723A LM723CN NES50A LM723CH SE518K LM106H
N5723L LM723CH NE550L LM723CH SE526A LM106H
N5733A LM733CN NE555V LM555CN SE526G LM106H
N5733K LM733CH NES55T LM555CH SE526K LM106H
N5740T LH740CH NE565A LM565CN SE529K LM161H

N5741A LM741CN-14 NE565K LM565CH SE5B31G LM118H
N5741T LM741CH NE566T LM566CH SE533G LM4250CH
N5741V LM741CN NE566V LM566CN SE533T LM4250H
N5747A LM747CN NE567T LM567CH SE537G LM108H
N5747F LM747CD NE567V LM567CN SE537T LM108H
N5747K LM747CH NES92A LM733CN SE540L LH0021K
N5748A LM748CH NE592K LM733CH SE550L LM723H
N5748T LM748CH PA239A LM381N SE555T LM555H

N5748V LM748CN S5101T LM101H SE555V LM555N

NE501G LM733CH §5107T LM107H SES65A LM565N

NE501K LM733CH S5108T LM108H SE565K LM565H

NE510A LM371H S51A1T LM101AH SE566T LM566H

NE510J LM371H S51A8T LM108AH SE567T LM567H

NE515A LM733CN S5556L LM107H SE592A LM733N

NE515G LM733CH S5558T LM1558H SE592K LM733H

NE515K LM733CH S5596K LM1596H K SU536G LM216H
NE518A LM306H §5709T LM709H SU536T LM216H
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FAIRCHILD NATIONAL NATIONAL FAIRCHILD NATIONAL NATIONAL FAIRCHILD NATIONAL NATIONAL
DEVICE PIN-FOR-PIN FUNCTIONAL DEVICE PIN-FOR-PIN FUNCTIONAL DEVICE PIN-FOR-PIN FUNCTIONAL
NUMBER EQUIVALENT EQUIVALENT NUMBER EQUIVALENT EQUIVALENT NUMBER EQUIVALENT EQUIVALENT
LM101AD LM101AD 709HM LM709H 786 LM3067
LM101AF LM101AF 710DC LM710CN 796HC LM1496H
LM101AH LM101AH 710H LM710H MC1458G LM1458H
LM101D LM101J 710HC LM710CH MC1458P1 LM1458N
LM101H LM101H 711HM LM711H MC1558G LM1558H
LM102H LM102H 720PC LM1820N CA3018 LM3018H
LM104H LM104H 723DC LM723CN CA3018A LM3018AH
LM105H LM105H 723DM LM723D CA3019 LM3019H
LM107H LM107H 723HC LM723CH CA3026 LM3026H
LM108AD LM108AD 723HM LM723H CA3039 LM3039H
LM108AF LM108AF 725AHM LM725AH CA3045 LM3045D
LM108AH LM108AH 726 LM114A CA3046 LM3046N
LM108D LM108D 727 LM121H CA3054 LM3054N
LM108F LM108F 732PC LM1304N CA3064T LM3064H
LM108H LM108H 733DC LM733CD . CA3065D LM3065N
LM109K LM109K 733DM LM733D CA3065E LM3065N
LM110H LM110H 733HC LM733CH CA3066D LM3066N
LM111H LM111H 733HM LM733H CA3066E LM3066N
LM201AH LM201AH 739 LM381N CA3067D LM3067N
LM201AD LM201AD 740HC LH740ACH CA3067E LM3067N
LM201AF LM201AF 740HM LH740AH CA3075D LM3075N
LM207H LM207H 741DC LM741CN-14 CA3075E LM3075N
LM208AD LM208AD 741FM LM741F CA3086 LM3086N
LM208AF LM208AF 741HC LM741CH 7805KM LM340K-5.0
LM208AH LM208AH 741HM LM741H 7805UC LM340T7-5.0
LM208D LM208D 7417C LM741CN 7806KM LM340K-6.0
LM208F LM208F 746PC LM746N 7806UC LM340T7-6.0
LM208H LM208H 747DC LM747CN 7808KM LM340K-8.0
LM209K LM209K 747DM LM747D 7808UC LM340T-8.0
LM301AH LM301AH 747HC LM747CH 7812KM LM340K-12
LM301AN LM301AN 747HM LM747H 7812UC LM340T-12
LM302H LM302H 748HC LM748CH 7815KM LM340K-15
LM304H LM304H 747HM LM748H 7815UC LM340T-15
LM305AH LM305AH 748TC LM748CN 7818KM LM340T-18
LM305H LM305H 749 LM1303N 7818UC LM340T-18
LM307H LM307H 750 LM711H 7824KM LM340K-24
LM307N LM307N 758 LM1800 7824UC LM340T-24
LM308AD LM308AD - 760 LM361 78MO5HC LM340T7-5.0
LM308AH LM308AH 767 . LM1304 78M06HC LM340T7-6.0
LM308D LM308D 768PC LM1304 78MO8HC LM340T7-8.0
LM308H LM308H 769 LM1304 78M12HC LM340T-12
LM309K LM309K 771 LM725 78M15HC LM340T-15
LM310H LM310H 776HC LM4250CH 78M24HC LM340T-24
LM376N LM376N 776HM LM4250H 78N05.2GJ LM120K-56.2
703 LM703LH 777 LM108 SH3002 AHO162
709AHM LM709AH 780DC LM3070N : TBA510 LM3066




NN

Voltage Regulators

LM100/LM200/LM300 voltage regulator

general description

The LM100, LM200 and LM300 are integrated
voltage regulators designed for a wide range of
applications from digital power supplies to pre-
cision régulators for analog circuitry. Built on a
single silicon chip, these devices are encapsulated
in either an 8-lead, low profile TO-5 header or a
1/4 x 1/4 metal flat package. Outstanding char-
acteristics are:

= Qutput voltage adjustable from 2V to 30V
(LM300 adjustable from 2V to 20V)
m Better than one percent load and line regulation

® One percent temperature stability
® Adjustable short-circuit limiting

® Can be used as either a linear or high-efficiency
switching regulator.

Additional features are fast response to both load
and line transients, small standby power dissipa-
tion, freedom from oscillations with varying
resistive and reactive loads, and the ability to start
reliably on any load within rating.

The LM100 is specified for operation over the
-55°C to +125°C military temperature range. The
LM200 and LM300 are low cost, commercial-
industrial versions of the LM100. They are identical

to the LM100 except that they are specified for

operation from -25°C to 85°C and from 0°C to

® Qutput currents in excess of 5A possible by
70°C respectively.

adding external transistors

schematic and connection diagrams
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et Order Number LM100H
u, or LM200H or LM300H
See Package 11

Note: Pin 4 connected to bottom of package.
TOP VIEW

GROUND
Note: Pin 4 connected ta case.
TOP VIEW

o
s

Order Number LM100F
or LM200F or LM300F
See Package 3

4GROUND

Pin connections shown are for TO-5 package

typical applications 2A Regulator With Foldback Current Limiting
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As 1 60 turns = 20 on Arnold Engineering A830157-2
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LM100/LM200/LM300

absolute maximum ratings
Input Voltage

LM100, LM200 40V

LM300 35V
Input-Output Voltage Differential

LM100, LM200 40V

LM300 30V
Power Dissipation (Note 1) :

LM100, LM200 800 mW

LM300 500 mW
Operating Temperature Range

LM100, LM200 -55°C to +125°C

LM300 0°C to 70°C
Storage Temperature Range -65°C to 150°C
Lead Temperature (soldering, 10 sec) 300°C

electrical characteristics (Note 2)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Voltage Range
LM100/LM200 85 40 v
LM300 85 30
Output Voltage Range
LM100/LM200 30
LM300 20 20 v
Output-Input Voltage
Differential
LM100/LM200 30
LM300 30 20 v
Load Regulation (Note 3) Rsc = 0,1 <12mA 0.1 0.5 %
Line Regulation Vin = VouTt <5V 0.1 0.2 %IV
Vin - VouTt 25V 0.05 0.1 %IV
Temperature Stability
LM100 -55°C < T, < +125°C 0.3 1.0
LM200 -25°C< T, <85°C 0.3 1.0 %
LM300 0°C< T, <70°C 0.3 2.0
Feedback Sense Voltage 1.63 1.7 1.81 \
Output Noise Voltage 10Hz<f< 10kHz
Crer =0 0.005 %
Crer = 0.1 uF 0.002 %
Long Term Stability 0.1 1.0 %
Standby Current Drain
LM100/LM200 V) n =40V
LM300 Vi =30V 10 30 mA
Minimum Load Current
LM100/LM200 Vin - Vour = 30V
LM300 Vin - Vour = 20V 15 3.0 mA

Note 1: The maximum junction temperature of the LM100 is 150°C, while that of the LM200 is
100°C, and the LM300 is 85°C. For operating at elevated temperatures, devices in the TO-5 package
must be derated based on a thermal resistance of 150°C/W junction to ambient or 45°C/W, junction to
case. For the flat package, the derating is based on a thermal resistance of 185°C/W when mounted on
a 1/16-inch-thick, epoxy-glass board with ten, 0.03-inch-wide, 2-ounce copper conductors. Peak
dissipations to 1.0W are allowable providing the dissipation rating is not exceeded with the power
averaged over a five second interval for the LM100 and LM200, and a two second interval for the
LM300.

Note 2: These specifications apply for an operating temperature between -55°C to +125°C for the

"LM100, between —25°C to 85°C for the LM200 and between 0°C to 70°C for the LM300 devices for

input and output voltages within the ranges given, and for a divider impedance seen by the feedback
terminal of 2 k{2, unless otherwise specified. The load and line regulation specifications are for
constant junction temperature. Temperature drift effects must be taken into account separately when
the unit is operating under conditions of high dissipation.

Note 3: The output currents given, as well as the load regulation, can be increased by the addition of

external transistors. The improvement factor will be roughly equal to the composite current gain of
the added transistors.




typical performance characteristics

CURRENT LIMIT SENSE VOLTAGE (V) SUPPLY VOLTAGE REJECTION (%/V)
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Minimum Load Current vs
Input-Output Voltage
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LM103

NN

LM103 regulator diode **

general description

The LM103 is a two-terminal monolithic regulator
diode electrically equivalent to a breakdown diode.
The device makes use of the reverse punch-through
of double-diffused transistors, combined with ac-
tive circuitry, to produce a breakdown character-
istic which is ten times sharper than single-junction
zener diodes at low voltages. Breakdown voltages
from 1.8V to 5.6V are available; and, although the
design is optimized for operation between 100 uA
and 1 mA, it is completely specified from 10 uA to
10 mA. Noteworthy features of the device are:

® Exceptionally sharp breakdown
® Low dynamic impedance from 10 uA to 10 mA

Voltage Regulators

® Performance guaranteed over full military tem-
perature range

® Planar, passivated junctions for stable operation

® Low capacitance.

The LM103, packaged in a hermetically sealed,
modified TO-46 header is useful in a wide range of
circuit applications from level shifting to simple
voltage regulation. It can also be employed with
operational amplifiers in producing breakpoints to
generate nonlinear transfer functions. Finally, its
unique characteristics recommend it as a reference
element in low voltage power supplies with input
voltages down to 4V.

schematic and connection diagrams

+

typical applications

Saturating Servo Preamplifier
with Rate Feedback

ouTeuT

**Covered by U.S. Patent Number 3,571,630.

)
LM103
s 4

Note: Pin 2 connected to case.
TOP VIEW

Order Number LM103H
See Package 8
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absolute maximum ratings

Power Dissipation (note 1)
Reverse Current

Forward Current

Operating Temperature Range
Storage Temperature Range

250 mW

20 mA

100 mA

-55°C to 125°C
-65°C to 150°C

Lead Temperature (soldering, 60 sec) 300°C
electrical characteristics (Note2)
PARAMETER CONDITIONS MIN TYP MAX UNIT
Reverse