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pected to result in a significant injury to the user.
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Linear Products
Introduction

National Semiconductor Corporation first established itself
as the Linear Leader in 1967 with the introduction of the
FIRST MONOLITHIC VOLTAGE REGULATOR ... LM100. In
the 20 years since, many of our products were firsts in per-
formance and function. Today, this catalog spans the tradi-
tional areas of Op Amps, Voltage Regulators, Voltage Refer-
ences and Temperature Sensors, to Data Acquisition, Com-
munication, Automotive, and Power Plus Control. National
Semiconductor intends to remain a leader in the traditional
product areas while forging ahead into VLSI solutions for an-
alog problems and analog systems.

You can rely on National LINEAR to develop the most com-
prehensive product offering for use in the commercial, com-
puter, automotive, telecommunication, industrial or military
business segments. More than 1,000 basic LINEAR products
(5400 options) allow design engineers to find the optimum
Linear IC solution from National Semiconductor.

The Linear product line is presented in 3 Databooks. All sec-
tions are referenced and cross-indexed to provide quick and
easy access. The technical information and basic product
specifications are presented in data sheet format, including
maximum ratings, electrical characteristics, performance
curves and package information.

Additional application information is available as specific ap-
plication notes or completely compiled in the LINEAR APPLI-
CATIONS HANDBOOK. A product cross reference to the
specific application note has been provided. This handbook
and the 3-volume set of Linear Data Books represent a com-
plete base of information to the National LINEAR product
line.
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Product Status Definitions

National

Semiconductor

Corporation

Definition of Terms

Product Status Definitions

Data Sheet Identification Product Status Definition
Advanced lnformaﬁdh Formative or This data sheet contains the design specifications for product
o In Design development. Specifications may change in any manner without notice.
Preliminary ” First This data sheet contains preliminary data and supplementary data will
Production be published at a later date. National Semiconductor Corporation

reserves the right to make changes at any time without notice in order
to improve design and supply the best possible product.

No N Full This data sheet contains final specifications. National Semiconductor

identification Production Corporation reserves the right to make changes at any time without

Noted ™~ - & %, notice in order to improve design and supply the best possible product.

National Semiconductor Corporation reserves the right to make changes without further notice to any products herein to
improve reliability, function or design. National does not assume any liability arising out of the application or use of any product
or circuit described herein; neither does it convey any license under its patent rights, nor the rights of others.
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LM567C Low Power Tone Decoder .. ...ttt Linear 3
LM581 Voltage Reference Precision 10-VOIt. ..ot Linear 2
LM592 Differential Video Amplifier ... ... ... ... e e Linear3
LMB04 4 Channel MUX-AMD . . . ..ttt et ettt e e et e eeaaneeeens 2-419
LM607 Precision Operational Amplifier ...........o i 2-432
LM611 Adjustable Micropower Floating Voltage Reference and Single-Supply

Operational Amplifier ..o e 2-438
LM614 Adjustable Micropower Floating Voltage Reference and Four Single-Supply

Operational AmPpIIfiers . ...t i et i e e 2-439
LM621 Brushless Motor Commutator TG . ........tiiniiiii ittt iiie it it anens Linear3
LM622 Pulse Width Modulator . . . ... e it e e iiies Linear 3
LM628 Precision Motion Controller . ....... ...ttt Linear 3
LM675 Power Operational Amplifier. . ... ... e 2-440
LM723 Voltage Regulator ............ouiiiiuiiiiiiiii it 1-186
LM733 Differential Video Amplifier ...... ..o Linear 3
LM733C Differential Video Amplifier ... ...t e e Linear 3




Alpha-Numeric IndeX coninuea

LM741 Operational Amplifier. . ... ...t i e e et et e 2-447
LM831 Low Voltage Audio Power Amplifier . ....... ..ottt iiiiee et Linear 3
LM832 Dynamic Noise Reduction SystemDNR .. ... ..ottt eaenns Linear 3
LM833 Dual Audio Operational Amplifier. . ...... ...t i e 2-450
LM837 Low Noise Quad Operational Amplifier. . . .......cooteiiriiiii e eieennn 2-459
LMO03 Fluid Level DeteCtOr . . . . ..ttt e et ettt ettt Linear 3
LM1035 Dual DC Operated Tone/Volume/Balance Circuit ............ccovviieiiiiennnn... Linear 3
LM1036 Dual DC Operated Tone/Volume/Balance Circuit ............c.coviiviiiieenainn.. Linear 3
LM1037 Dual Four-Channel Analog SWitCh .. .....oviviiiiiii i Linear 3
LM1038 Dual Four-Channel Analog SWitCh . ... ..ot et Linear 3
LM1040 Dual DC Operated Tone/Volume/Balance Circuit with Stereo Enhancement Facility . . . .Linear 3
LM1042 Fluid Level Detector . . . . ...ttt ettt e eei e eeea e aaanaas Linear 3
LM1044 Analog Video SWitCh . ... i i it e et e e e Linear 3
LM1112A Dolby B-Type Noise Reduction Processor. ...........uuuuiiiiiiiiiii i Linear 3
LM1131A Dual Dolby B-Type Noise Reduction Processor ............ccooiiiiiiiiiien... Linear 3
LM1141 Dolby B-C Type Noise Reduction Processor ............oooiiiiniienininennn.. Linear 3
LM1201 Video Amplifier System .. ..ottt ettt e e Linear 3
LM1203 RGB Video Amplifier System . ... ... e e Linear 3
LM1211 Broadband Demodulator System .. ...ttt iieiiii e Linear 3
LM1391 Phase-Locked LOOD - ...t et e e Linear 3
LM1458 Dual Operational Amplifier .. ... .o i e i e i 2-465
LM1496 Balanced Modulator Demodulator . ......... ..o i e Linear 3
LM1558 Dual Operational Amplifier ..................coviiaat. e 2-465
LM1578 Switching Regulator. .. ...... ...t ettt 1-195
LM1596 Balanced Modulator Demodulator . ......... oottt Linear 3
LM1800 Phase-Locked Loop FM Stereo Demodulator .............ccoviiiiiiiiniiienann.. Linear 3
LM1801 Battery Operated Power Comparator ............c.ooiiiiiiiiieieinieinnninieeennen. Linear 3
LM1812 URrasonic TranSCEIVET . . .. ... cvn ettt ettt ettt Linear 3
LM1815 Adaptive Sense Amplifier ....... ..o e Linear 3
LM1818 Electronically Switched Audio Tape System ..........ciiiiiiiiiiiiiiiii e Linear 3
LM1819 Air-Core Meter Driver . . ... e e it Linear3
LM1823 Video IF Amplifier/PLL Detection System ......... ..o, Linear 3
LM1830 Fluid Detector . ..o vttt ettt et et Linear 3
LM1837 Low Noise Preamplifier for Autoreversing Tape Playback Systems .................... Linear 3
LM1851 Ground Fault Interrupter . ... ... .. ...ttt it i e Linear 3
LM1863 AM Radio System for Electronically Tuned Radio............c.oviiiiiiiiiiiiinna.. Linear 3
LM1865 Advanced FIM IF System .. ... ooiiiii i ittt e e ie e ieienineeeennnns Linear 3
LM1866 Low Voltage AM/FM RECEIVEr . . ..ot e Linear 3
LM1868 AM/FM Radio SyStem . ...ttt it e ittt eieeeieeneenenanrnnnnnnnans Linear3
LM1870 Stereo DemodulatorwithBlend ............cooi it Linear 3
LM1871 RC Encoder/Transmitter . . . .. ..un e i e iaeeanaanns Linear 3
LM1872 Radio Control Receiver/Decoder ............o.uuiieiiiiiiiiitiiiiiiieiiiaannns Linear 3
LM1875 20-Watt Power Audio Amplifier. . ... i i e Linear3
LM1877 Dual Power Audio Amplifier. .. ... e Linear3
LM1880 No-Holds Vertical/Horizontal . .. ... it Linear 3
LM1881 Video SYNC Separator ... ... ......uuuttiiiiiiii ettt iieaiiiaees Linear3
LM1884 TV Stere0 DECOTEr . . . . ..ttt ittt e iiaees Linear 3
LM1886 TV Video Matrix D0 A . .o et e e e i eee s Linear 3
LM1889 TV Video ModUIAtOr . .. ...ttt e et it Linear 3
LM1893 Biline Carrier Current TranSCeIVEr . ......vuutuut ittt tiiiiiiaiieanenns Linear 3
LM1894 Dynamic Noise Reduction SystemDNR . ........ ... ittt Linear 3




Alpha-Numeric Index continea

LM1895 Audio Power Amplifier . .........oiti i i e e e Linear 3
LM1896 Dual Power Audio Amplifier. . ... ..o i i e e s Linear 3
LM1897 Low Noise Preampilifier for Tape Playback Systems.................coviiiiiiiat.. Linear3
LM1921 1 Amp Industrial SWItCh . ... ... it i i it e s Linear 3
LM1946 Over/Under Current Limit Diagnostic Circuits .............c.ccoiiiiiiiiiinin... Linear 3
LM1949 Injector Drive Controller. . .. ...t i e et nnnns Linear 3
LM1951 Solid State 1 AMP SWItCh ...t i i i ittt e e eeeaeas Linear3
LM1964 Sensor Interface Amplifier. . .......ooutiiti i e it e Linear 3
LM1965 Advanced FM IF System .. ...ttt e e eee e Linear 3
LM2002 8-Watt Audio Power Amplifier . . .......ovnuii i e e Linear 3
LM2005 20-Watt Automotive Power Amplifier. ........ ... iiiii it Linear 3
LM2065 Advanced FM IF System . .......oiiiiiiiii ittt i eanns Linear3
LM2578 Switching ReguIator. . . ...ttt it ettt eiieeeeanns 1-195
LM2877 Dual 4-Watt Power Audio Amplifier ....... ... ..o Linear 3
LM2878 Dual 5-Watt Power Audio Amplifier ..........cciiiiiiiiiiiiiiii it iiiiieieennnnns Linear 3
LM2879 Dual 8-Watt Audio Amplifier .........ccoiiiii i e e Linear 3
LM2889 TV Video ModUIator . ...ttt e i ee e Linear3
LM2893 Biline Carrier Current TranSCeIVEr ... .....o.utiiiiii ittt e iiaie et Linear 3
LM2900 Quad AMPIIfIErs . ... ...ttt e e 2-467
LM2901 Low Power Low Offset Voltage Quad Comparators..........oovvveviineiiiennneennnen, 4-37
LM2902 Low Power Quad Operational Amplifiers .......... .ottt 2-329
LM2903 Low Power Low Offset Voltage Dual Comparator ..............ccoviiiieiiiiieennnnn.. 4-58
LM2904 Low Power Dual Operational Amplifiers............coviiiiiiiiiiiiii e, 2-384
LM2905 Precision TIMer . . ..ottt et ettt e Linear3
LM2907 Frequency to Voltage ConVerter . ............cciiininniiiiiiiiiiiiiiieiannnns Linear 3
LM2917 Frequency to Voltage Converter .......... ..ottt iiiiieneannnns Linear 3
LM2924 Low Power Operational Amplifier/Voltage Comparator ...........cccovviviiiiiinennn. 2-397
LM2925 Low Drop-Out Regulator with Delayed Reset ...............ocoiiiiiiiiiiiiiinion., 1-208
LM2930 3-Terminal Positive Regulator ........ ..ottt 1-214
LM2931 Series Low Drop-Out Regulator. .. .......outiren i et eeieees 1-219
LM2935 Low Drop-Out Dual Regulator ......... ...ttt iiiiieens 1-225
LM2940C 1A Low Drop-Out Regulator ....... ..ottt 1-233
LM2984C Microprocessor Power Supply System ...t 1-238
LMB045 TranSiStor ArTaYS. . . ..o vttt ettt ittt e s ia et iiaeeeeennn Linear3
LMB046 TransiStOr AITAYS . . . . o oottt ettt ettt et ettt ettt Linear3
LM3080 Operational Transconductance Amplifier .......... ...t 2-485
LM3080A Operational Transconductance Amplifier ........... ..ot iiiiiiiiiiiiiiiianenn 2-485
LM3086 TransSiStOr ArTAYS . . .« oottt ittt ettt it a it eiineeenranns Linear 3
LM3089 FM Receiver IF System . ... ..ottt ettt Linear3
LM3146 High Voltage Transistor Array . . .....ooeviiniiiii et Linear3
LMB189 FM IF System ...t e et e Linear 3
LM3301 Quad AMPIfiers . . ... ...ttt e e e 2-467
LM3302 Low Power Low Offset Voltage Quad Comparators.........c..covviiiiiiieiineiinnn, 4-37
LM3361 A Low Voltage/Power Narrow Band FMIF System .............coooiiiiiiiiiiine, Linear 3
LM3401 Quad AMPIIfIErs .. ...ttt e e et et 2-467
LM3578 Switching Regulator. . ...ttt i e 1-195
LM3820 AM Radio System . ... v v e e Linear 3
LM3900 Quad AMPIIfIErS . ...ttt et et e e e 2-467
LMB905 PrecCision TIMeK . .. ..ottt ittt eiaiieeas Linear3
LM3909 LED Flasher/Oscillator . .......cooinetii i et e Linear 3
LM3911 Temperature Controller .. ........oiu ittt it it Linear2
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Alpha-Numeric IndeX continues

LM3914 Dot/Bar Display Driver. . ..ottt i it e i ettt e i ietaneeneeeaennnns Linear 3
LM3915 Dot/Bar Display DRVET . . . .. ..ovi ittt ettt ettt e eeeanns Linear 3
LM3916 Dot/Bar Display DrVer . . ...ttt ittt ettt et et ieeteeiaienerannnnns Linear 3
LM3999 Precision Reference . ... ... et e Linear 2
LM4250 Programmable Operational Amplifiers .........cooiiiiiiiiii i iiii e 2-489
LM4500A High Fidelity FM Stereo DemodulatorwithBlend ........... ..., Linear 3
LM6113 High Speed Operational Amplifiers Plus PowerBuffer.......................coevvinna.. 3-66
LMB121 High Speed Buffer . ... ... i i et e e e e 3-67
LMB125 High Speed BUffer .. ... ...t e ettt ettt ettt 3-68
LM6161 High Speed Operational Amplifiers. ...t 2-496
LM6161/LM6261/LM6361 High Speed Operational Amplifiers ..o, 2-496
LM6164 High Speed Operational AMpPIfIers . . . ......uuetee ittt ieeneienenannnnn. 2-500
LM6164/L.M6264/LM6364 High Speed Operational Amplifiers ................cooiiiiiiiiot. 2-500
LM6165 High Speed Operational Amplifiers . .. .......oiiiiiiiii i eeeiiaeeeen 2-504
LM6165/L.M6265/LM6365 High Speed Operational Amplifiers .............ccooiiiiiiiiieo.. 2-504
LM6214 High Speed Operational Amplifiers Plus Power Buffer. ..., 3-66
LMB221 High Speed BUffer . .. ...ttt ettt e et 3-67
LMB225 High Speed BUffer . . .....oin it et ettt i e 3-68
LM6261 High Speed Operational Amplifiers......... ..ot 2-496
LM6264 High Speed Operational Amplifiers. ...t 2-500
LM6265 High Speed Operational Amplifiers ........ ...t 2-504
LM6314 High Speed Operational Amplifiers Plus PowerBuffer...................ccoviiiiioo... 3-66
LMB321 High Speed Buffer ... ... e e e e 3-67
LM6325 High Speed Buffer ........ ..o i e e e 3-68
LM6361 High Speed Operational Amplifiers . ...ttt 2-496
LM6364 High Speed Operational Amplifiers . ..o eieieieeees 2-500
LM6365 High Speed Operational Amplifiers...........ccoi it 2-504
LM13080 Programmable Power Operational Amplifiers . ............ ..ottt 2-508
LM13600 Dual Operational Transconductance Amplifiers with Linearizing Diodes and Buffers ..... 2-516
LM13700 Dual Operational Transconductance Amplifier with Linearizing Diodes and Buffers ...... 2-534
LM18272 Dual Power Operational Amplifier......... ...ttt 2-554
LM18293 Four Channel Push PUllDriver . .........oiuiiniiiiiii it ii e Linear 3
LM18298 Dual FUll-Bridge DriVET . . . . oottt e e e iaeeaeeans Linear 3
LMGCSE55 CMOS TIMIEE « . ..ttt ettt ettt et et e ettt e ettt einianans Linear 3
LMC567 Low Power Tone Decoder ..........ouuiiiiiiiiiiiiiiiiiiiiiiie i Linear 3
LMC568 Low Power Phase-Locked LOOP . ...ouuuunin ittt iiiieeenens Linear 3
LMC660 CMOS Quad Operational Amplifier. . ... e 2-555
LMC668 Chopper Stabilized Operational Amplifier .......... ...t 2-559
[T 0T e AU (o 27T (o T 2-566
LMC835 Digital Controlled Graphic Equalizer ......... ... ... it Linear 3
LMC1992 Computer Controlled Tone and Volume Circuits. ... .......cooooiiiiiiiiiiiinen, Linear 3
LMC1993 Computer Controlled Tone and Volume Circuits. .. ...t Linear 3
LMC7660 Switched Capacitor Voltage Converter ..ottt 1-271
LMC7669 Switched Capacitor Voltage Converter ..., 1-271
LMF60 6th Order LMCMOST™™ Switched Capacitor Butterworth Lowpass Filter ................. Linear 2
LMF90 4th-Order LMCMOST™ Programmable Elliptic Notch Filter .............. ... ... ... Linear 2
LMF100 Universal Monolithic Dual Switched Capacitor Filter ................. ...t Linear 2
LMF120 Mask Programmable Switched Capacitor Filter. ............ .. ... . i, Linear 2
LP124 Micropower Quad Operational Amplifier . ......... ... i 2-580
LP165 Micropower Programmable Quad Comparator. . .........ccovuiiiiniiiiiiiiiiinninn.., 4-67
LP311 Voltage ComMParator . .. ... ..ottt ittt ittt iieeeeeaanns 4-75
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Alpha-Numeric Index continvea

LP324 Micropower Quad Operational Amplifier . ......... ..ottt 2-580
LP339 Ultra-Low Power Quad Comparator . . .........ouuuuttten ittt et eneiaaeeeeeannns 4-79
LP365 Micropower Programmable Quad Comparator. . ..........cuevrtiintinniiiinrenneeennn.. 4-67
LP2902 Micropower Quad Operational Amplifier. ..........oieriiiiiiriiiiii e iiiiniieeen. 2-580
LP2950 5V Adjustable Micropower Voltage Regulator .................coooiiiiiiii i, 1-280
LP2951 Adjustable Micropower Voltage Regulator ............ ..o, 1-280
MF4 4th Order Switched Capacitor Butterworth LowpassFilter. .. .......... ... ... ..ot Linear 2
MF5 Universal Monolithic Switched CapacitorFilter ............... ... ..o i, Linear 2
MF6 6th Order Switched Capacitor Butterworth Lowpass Filter. ....................... .. ... Linear 2
MF8 4th Order Switched Capacitor Bandpass Filter ............... ..o, Linear 2
MF10 Universal Monolithic Dual Switched Capacitor Filter. .. ...t Linear 2
MM54HC4016 Quad Analog SWitCh . .. ...ttt e et e e Linear 2
MM54HC4051 8-Channel Analog MURIpIEXET . . . ...c.vii i e eeaees Linear 2
MM54HC4052 Dual 4-Channel Analog Multiplexer ........ ..., Linear 2
MM54HC4053 Triple 2-Channel Analog Multiplexer ..........c..ciiiiiiiiiiiiiiiiiiiiinn, Linear 2
MM54HC4066 Quad Analog SWtCh . ... ..ottt e et Linear 2
MM54HC4316 Quad Analog Switch with Level Translator ................c.oooiiiiiiiit, Linear 2
MM74C905 12-Bit Successive Approximation Register. ...t Linear 2
MM74HC4016 Quad Analog SWItCh . ... ..ottt e i Linear 2
MM74HC4051 8-Channel Analog Multiplexer ............ooiiiiiiiiiiiiii i Linear 2
MM74HC4052 Dual 4-Channel Analog Multiplexer ...........c.ooiiiiiiiiiiiirinineeen.. Linear 2
MM74HC4053 Triple 2-Channel Analog Multiplexer ............coiiiiiiiiiiiiiiiienennn Linear 2
MM74HC4066 Quad Analog SWitCh . ... ...ttt e e e Linear 2
MM74HC4316 Quad Analog Switch with Level Translator ............... .. ..o, Linear 2
TBA120S IF Amplifier and Detector . ......ooviii i i e e s Linear 3
TLO81CP Wide Bandwidth JFET Input Operational Amplifier ...............cooooiiiiiiiiiiat, 2-587
TLO82CP Wide Bandwidth Dual JFET Input Operational Amplifier . ........................ ... .. 2-594
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National
Semiconductor
Corporation

CROSS REFERENCE BY PART NUMBER

A complete interchangeability list of Linear IC’s offered by most Integrated Circuit
Manufacturers are listed in this section and reference the nearest National Semi-
conductor Corp. direct replacement or recommended replacement with either an
improved or functional replacement. The following notations are appended to as-
sist you in finding the best option.

No reference note ...... “DIRECT REPLACEMENT”

Note (1) ......cvvvnnnt “IMPROVED REPLACEMENT"” Pin-
for-Pin replacement with “SUPERI-
OR?” Electrical Specifications.

Note(2) ......covvntn “FUNCTIONAL REPLACEMENT”
Similar device. Consult datasheet to
determine the suitability for specific
application.

Note (@) .......covvvnt “SIMILAR DEVICE” with superior
performance. Consult datasheet to
determine suitability of the replace-
ment for specific application.

ANALOG
DEVICES
ADOPO7
ADDAC-08
ADDAC-08
ADDAC-08
ADDAC80
ADDACS85
AD101A
AD201A
AD301A
AD506
AD509
AD521
AD521
AD524
AD537
AD562
AD563
AD565A
AD566A
AD567
AD573
AD573
AD581
AD581
AD582
AD583
AD588
AD589M
AD589U
AD590
AD590
AD590
AD590
AD611K
AD611J
AD614

AD624 LH0038 @ AD7571
NATIONAL ADB50 LM331 2) AD7575
LM607 (1) ADB51 LM331 @ AD7576
DACO0800 ADB54 LM331 2 AD7578
DACO0801 AD673 ADC0841 @ AD7578
DAC0802 AD741 LM741 AD7820
DAC1280+ (1) ADLH0032 LH0032 7))
DAC1280+ ) ADLH0033 LH0033 ) APEX
LM101A (1) AD0042 LH0042 @ PAO1
LM201A 1) AD3542 LH0042 7)) PAO1
LM301A 1) AD5035 LH0042 ) PAO7
LH0022 7)) AD7502 LF13509 ) PA10
LH0003 2) AD7516 C04066B @ PA10
LM363 2 AD7523 DAC0832 2 PA11
LH0036 [P) AD7523 DAC0831 @ PA51
LH0038 7)) AD7523 DAC0830 @ PA73
LM331 2 AD7524 DAC0830 (3)
DAC1266 ) AD7524 DACO0831 3) BURR-BROWN
DAC1265 3) AD7524 DAC0832 3) SHC80
DAC1265 AD7533 DAC1020 SHC85
DAC1266 AD7533 DAC1022 HOS-100
DAG1230 7)) AD7533 DAC1021 INA102
ADC1005 7)) AD7541A DAC1218 2 SHC298A
ADC1025 @ AD7541A DAC1219 @ 3507
LM581 AD7541 DAC1219 (1) 3533
LH0070 1) AD7541 DAC1218 ) 3542
LF398 P AD7542 DAC1210 7)) 3550
LF198 3) AD7542 DAC1209 2 3551
LM369 ) AD7542 DAC1208 2 3553
LM385 (1) AD7545 DAC1209 @ 3554
LM185 1) AD7545 DAC1210 2 3571
LM135 @) AD7545 DAC1208 2 3572
LM34 ®) AD7548 DAC1230 2 3573
LM134 @ AD7548 DAC1232 2 3606A6
LM35 3) AD7548 DAC1231 7)) 3606A6
LF411AC 1) AD7552 ADC1225 @ 3626
LF411C ) AD7552 ADC1205 7)) 3629
LH0086 @ AD7571 ADC1005 @

ADC1025
ADGC0820
ADC0820
ADC1225
ADC1205
ADC0820

NATIONAL
LM12
LHO101
LM12
LM12
LHO101
LM12
LM12
LM12

NATIONAL
LF398
LF398
LH0033
LH0038
LF398A
LM6361
LH0033
LH0042
LMe361
LM86361
LH0063
LH0032
LM675
LHO021
LM675
LHO084
LH0086
LH0036
LH0038

()
(2)
(2)
(2)
@

()
()

]
]

]
&)

(2
@
]
@
m
]
)
()
(2
]
(2
]
(2
(2)
(2
(2
(2)
()
()
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Cross Reference by Part Number

CTS
CTS0002
CTS0004
CTS0021
CTS0024
CTS0032
CTS0033
CTS0041
CTS0042
CTS2101A
CTS2111

ELANTEC
ELH0002
ELH0021
ELH0032
ELH0033
ELHO0041
ELHO0101
EL2006C
EL2006
EHA2500
EHA2502
EHA2505
EHA2510
EHA2512
EHA2515
EHA2520
EHA2522
EHA2525
EHA2600
EHA2602
EHA2605
EHA2620
EHA2622
EHA2625

EXAR
XR084M
XR084
XR146
XR246
XR346
XR-1001
XR-1002
XR1458

FAIRCHILD
BATBXXKM
R7BLXXACH
w78XXUC
W78XXUC
MA7BLXXACLP
BAT8LXXAWGC
R78MXXCKC
B78MXXCKC
RATBMXXUC
RAT8MXXCKC
HA7BXXKC
RA79XXUC
BA79XXUC
RA79XXCKC
BAT9XXCKC
BA79XXUC
BAT9XXUC
MATIXXCKC
BATOXXCKG
BATIMXXAUC
BATOXXKM

NATIONAL
LH0002
LH0004
LH0021
LH0024
LH0032
LH0033
LHO0041
LHO042
LH2101A
LH2111

NATIONAL
LH0002
LH0021
LH0032
LH0033
LHO0041
LHO101
LM6261
LM6161
LM6161
LM6161
LM6361
LM6161
LM6161
LM6361
LM6164
LM6164
LM6364
LM6161
LM6161
LM6361
LM6164
LM6164
LM6364

NATIONAL
LF147
LF347
LM146
LM246
LM346
MF4C-100
MF4C-50
LM1458

NATIONAL
LM140K-XX
LM78LXXACH
LM340T-XX
LM78XXCT
LM78LXXACZ
LM78LXXACZ
LM78XXCK
LM78MXXCT
LM341P-XX
LM78XXCT
LM340K-XX
LM79LXXACZ
LM79MXXCP
LM79XXCT
LM79MXXCP
LM79MXXCH
LM320T-XX
LM79MXXCH
LM79LXXACZ
LM320MP-XX
LM120K-XX

M
M
(1
M
(1)
m
m
m

rA79XXKC
rA79XXUC
rA101A
rA102
rA105HM
rA107
rA108A
rA108
#A109KM
rA110
pA111
rA124
rA139
HA139A
pA201A
rA207
nA208
rA208A
pA211
pA224
rA239
pA239A
pA248
pA249
wA301A
wA302
rA304HC
MA305HC
rA305AHC
rA307
wA308A
wA308
wA309KC
pA310
pA311
pA317KC
pA317UC
nA318
nA324
pA339
wA339A
nA348
wA349
wA376TC
pA555TC
nA556PC
pA709
rA709
rA710
pA710
pA711
pA714
pA723HM
pAT23HC
pA723DC
pA723MJ
pA723CJ
pA723DM
nA723PC
rA723CN
pA725
pA725
wA733CN
wA733
pA741
rA741
nA747
wA747
rA748

LM320K-XX
LM79XXCT
LM101A
LM102
LM105H
LM107
LM108A
LM108
LM109K STEEL
LM110
LM111
LM124
LM139
LM139A
LM201A
LM207
LM208
LM208A
LM211
LM224
LM239
LM239A
LM248
LM249
LM301A
LM302
LM304H
LM305H
LM305AH
LM307
LM308A
LM308
LM309K STEEL
LM310
LM311
LM317K STEEL
LM317T
LM318
LM324
LM339
LM339A
LM348
LM349
LM376N
LM555CN
LM556CN
LM709
LM709
LM710
LM710
LM711
LM607
LM723H
LM723CH
LM723CJ
LM723J
LM723CJ
LM723J
LM723CN
LM723CN
LM725
LM725
LM733CN
LM733
LM741
LM741
LM747
LM747
LM748

(M
(1)
M
(1)
M
(1)
M
m
M
1
(M
(1)
M
(1)
M
(1)
M
(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1
(1)
M
(1
M
(1)
(1)
(1)
(1
(1
M
M
1
M
M
(1
(1)
(1)
M
(1)
M
M
(1)
m
M
m
M
(1)
(1)
(1)
(1)
M
(1)
M
(1)
(1)
]
(1)
(1
(1)
(1)
(1)

uA748
HAT760
uA771B
pAT7A
BATT1A
uA772B
MATT2
MATT2A
uA774
uA774B
nA776
wA1458
nC1496P
nC1496G
pA1558
uC1596G
TDA2310
pA2901
1A2902
TCA3089
pA3301
pA3302
p.CA4558CD
pA7392

HARRIS
HA-OPQ7
HF-10
HI-201
HI-300
LM741
HA2400
HA2404
HA2405
HA2406
HA2500
HA2502
HA2505
HA2510
HA2512
HA2515
HA2520
HA2520
HA2522
HA2522
HA2525
HA2525
HA2530
HA2535
HA2540
HA2541-5
HA2541-2
HA2542
HA2542-2
HA2542-5
HA2600
HA2602
HA2605
HA2620
HA2622
HA2625
HA2640
HA5033
HA5162
A5180

HEWLETT
PACKARD
HCTL-100

LM748
LM760
LF411
LF351
LF411
LF412A
LF353
LF412A
LF347
LF347B
LM4250
LM1458
LM1496N
LM1496H
LM1558
LM1596H
LM381
LM2901
LM2902
LM3089N
LM3301
LM3302
LM833CN
LM1014

NATIONAL
LM607
MF10
LF13201
AH5020
LM741
LM604AM
LM604AM
LM604C
LM604C
LMé161
LM6161
LM6361
LM6161
LM6161
LM6361
LM6164
LH0003
LH0003
LM6164
LH0003
LM6364
LH0024
LH0024
LH0032
LM6361
LM6161
LH0032
LM6164
LM6164
LM&161
LM6161
LM6361
LM6164
LMe164
LM6364
LHO004
LH0033
LH0062
LH0052

NATIONAL
LM628
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HITACHI
HA13421A
HA17082
HA17082A
HA17084
HA17084A
HA17094
HA17301
HA17324
HA17339
HA17358
HA17393
HA17458
HA17741
HA17747
HA17901
HA17902
HA17903

LINEAR
TECHNOLOGY
REF-01
REF-01
LM129
LM134
LM185
LM199
LM234
LM329
LM334
LM385
LM399
AD581
AD581
LT1001
LT1004C
LT1004M
LT1009M
LT1009C
LT1019C
LT1019M
LT1020
LT1021M
LT1021C
LT1029M
LT1029C
LT1031

LsI
COMPUTER
LS7261
LS7263

MICRA

MCo0002
MC0003
MCo004
MC0032
MC0033
MC0041
MC0063

MICRO POWER
SYSTEMS
MPOPO7
MP108

MP108A
MP155A

MP155

MP156

NATIONAL
LM18293
LF353
LF412
LF347
LF3478B
LM2904
LM3301
LM324
LM339
LM358
LM393
LM1458
LM741
LM747
LM2901
LM2902
LM2903

NATIONAL
LM168
LM368
LM129
LM134
LM185
LM199
LM234
LM329
LM334
LM385
LM399
LM581
LH0070
LM607A
LM385
LM185
LM136-2.5
LM336-2.5
LM368
LM168
LP2951
LM169
LM369
LM136-5.0
LM336-5.0
LH0070

NATIONAL
LM621
LM8621

NATIONAL
LH0002
LH0003
LH0004
LH0032
LH0033
LH0041
LH0063

NATIONAL
LM607
LM108
LM108A
LF155A
LF155
LF156

3)
)
(1
(1)
(1)
1
M
(1)
)
m
(1)
(1)
m
(1)
(1)
(1)
(0]

(1)
M

™

@)
@
@)
(1)
(1)

@3)
®

(1)
(1)
(1)
m
m
(M
M

(1)
(1)
(1)
M
M
()

MP156A
MP157
MP157A
MP208A
MP208
MP308
MP308A
MP355A
MP356A
MP357A
MP2108A
MP5010H
MP5010L
MP5010G
MP5010H
MP5010L
MP5010G

MOTOROLA
DAC-08
DAC-08
DAC-08
MC78XXACT
MC78XXCK
MC78LXXACP
MC78MXXCT
MC78MXXCT
MC78LXXACG
LM78XXCT
MC78MXXCT
MC78XXCT
MC78LXXCP
MX78MXXCT
MC78LXXCG
MC79XXCK
MC79MXXCKC
MC79XXCK
MC79XXCKC
LM79XXCP
MC79XXCT
MC79LXXCP
MC79LXXACG
MC79LXXCLP
MC79XXCT
MC79LXXACP
MC79LXXCP
MC79XXCT
MC79XXCT
MC79XXCT
LM79XXCP
LM79XXCP
LM79XXCP
LM109K
LM109H
LM117H
LM123K
LM137H
LM137K
LM140K
LM150K
LM285
LM309H
LM309H
LM309K
LM317H
LM317L.Z
LM317T
LM317KC
LM317K
LM323K

LF156A
LF157
LF157A
LM208A
LM208
LM308
LM308A
LF355A
LF356A
LF357A
LH2108A
LM385
LM385
LM185
LM185
LM185
LM385

NATIONAL
DAC0800
DAC0802
DAC0801
LM340AT-XX
LM78XXCK
LM78LXXACZ
LM78XXCK
LM341P-XX
LM78LXXCH
LM78LXXCH
LM78MXXCT
LM78XXCT
LM78LXXACZ
LM342P-XX
LM78LXXACH
LM320K-XX
LM320MP-XX
LM79XXCK
LM320T-XX
LM79XXCT
LM79MXXCH
LM320LZ-XX
LM320H-XX
LM320LZ-XX
LM79MXXCP
LM79LXXACZ
LM79LXXCZ
LM320T-XX
LM79XXCT
LM79LXXACZ
LM79LXXACZ
LM79MXXCH
LM79MXXCP

M
M
(1)
M
M
M
M

(1
(1
M

(1)
(1
M
M
M
M
(1
(1)
(1)
(1)
M
(1)
M
(1)
m
(1)
M
)
M
M
(1)
(1)
(1)
M
M
M
m
(1)
(1)
1

LM109K STEEL (1)
LM109H )
LM117K STEEL (1)
LM123K STEEL (1)
LM137H )
LM137K STEEL (1)

LM140K-XX

(1

LM150K STEEL (1)

LM285
LM309H
LM309K

M
(1)

LM309K STEEL (1)

LM317H
LM317L.Z
LM317T
LM317T

m
m
1
1

LM317K STEEL (1)
LM323K STEEL (1)

LM330-XKC
LM337H
LM337K
LM337KC
LM337T
LM340T-XX
LM340T-XX
LM340-XXKC
LM350T
LM350K
LM350KC
LM350KA
LM385
AD562A
ADS63A
nPC741
MC1408
MC1408
MC1408
MC1414
MC1436
MC1458
MC1496
MC1508
MC1514
MC1536
MC1558
MC1596G
MC1709
MC1709
MC1710
MC1723CL
MC1723CG
MC1723CP
MC1723CL
MC1723L
MC1723G
MC1733CG
MC1741
MC1741
MC1747
MC1747
MC1748
LM2930-XKC
MC3301
MC3302
MC3361
MC3401
MC3410
MC3412
MC3510
MC4741
MC14442
MC14444
MC34001A
MC34001B
MC34001
MC34002B
MC34002
MC34002A
MC34004B
MC34004
MC34004B
MC34004
MC35001
MC35001A
MC35001B
MC35002B
MC35002
MC35002A

LM330T-XX (1)

LM337H @)
LM337K STEEL (1)
LM337T (1)
LM337T )

LM340T-XX (1)
LM340K-XX (1)
LM340T-XX (1)

LM350T )
LM350K STEEL (1)
LM350T ()

LM350K STEEL (1)
LM385

DAC1266 @
DAC1265 @
LM741

DAC0806
DAC0808
DAC0807

LM1414 ")
LM343 ")
LM1458 I
LM1446

DAC0808

LM1514 )
LM143 )
LM1558 )
LM1596CH (1)
LM709 )
LM709

LM710

LM723CJ ™
LM723CH ™)
LM723CN ™
LM723CM %)
LM723J ")
LM723H e
LM723CH e
LM741 M
LM741

LM747 Il
LM747

LM748
LM2930T-XX (1)
LM3301 )
LM3302 )
LM3361AN (1)
LM3401 )
DAC1020 @
DAC1265 ™)
DAC1020 @
LM348 It
ADC0829 @
ADC0830 @
LF411C (1)
LF411C )
LF351 ()
LF412C )
LF353 )
LF412A W
LF347B ()
LF347 ™)
LF147 ")
LF147 ()
LF411M ™)
LF411M )
LF411M o
LF412M ™)
LF412M ()
LF412AM )

15
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Cross Reference by Part Number

MC145040
MC145041

PRECISION-
MONOLITHIC
INC.
REF-01J
REF-01
AMP-01
DAC-02
DAC-02
REF-02
DAC-02
DAC-03
DAC-03
BUF03
DAC-03
OPO05
DAC-05
DAC-05
DAC-05
SWo06B
SW06G
SWO6F
OPO07
DAC-08
DAC-08
MUX-08E
DAC-08
OP15
MUX-24E
REF-43
OP77
OP100
DAC100
DAC100
DAC100
OP105/111
PM108A
PM108
PM139A
PM139
PM155
PM155A
PM156
PM156A
PM157
PM157A
SW201G
Sw201B
SW201F
Sw202B
SW202F
SW202G
PM208A
PM208
OP215
PM308A
PM308
DAC312
PM339A
PM355
PM355A
PM356A
PM356
PM357A
PM357
PM420
OPA501/3573
PM725

ADC0811
ADCO0811

NATIONAL
LM368-10
LM369
LH0038
DAC1022
DAC1020
LM368-5.0
DAC1021
DAC1020
DAC1022
LH0033
DAC1021
LM607
DAC1020
DAC1021
DAC1022
LF11333
LF13333
LF13333
LM607
DACO0801
DAC0800
LF13508
DAC0802
LF411
LF13509
LM368-2.5
LM607
LH0052
DAC1021
DAC1020
DAC1022
LH0052
LM108A
LM108
LM139A
LM139
LF155
LF155A
LF156
LF156A
LF157
LF157A
LF13201
LF11201
LF13201
LF11202
LF13202
LF13202
LM208A
LM208
LF412
LM308A
LM308
DAC1266
LM339A
LF355
LF355A
LF356A
LF356
LF357A
LF357
LF124
LHO101
LM725

(¢

(1)
(1)
(1)
(1)
(1)
(2
)
(1)
M
m
)
1
m
m
@
0]

PM-725
PM741
PM-741
PM-747
PM747
DAC888
DAC888
DAC888
ADC910
ADC910
DACO0812
DAGCO0812
DACO0812
DAC1408
DAC1408
DAC1408
PM2108A
PM7533
PM7533
PM7533
PM7541
PM7541

RAYTHEON
REF-01
REF-01T
REF-02
REF-03
LP365
RC714
RC741
RC741
RC747
RC747
RC1458
RC1558

RCA/
INTERSIL/G.E.
CA081C
CA081A
CA081
CA081B
CA082C
CA082B
CA082
CA082A
CA084B
CA084
CA084C
CA124
CA139
CA139A
CA158
CA158A
DG201
DG211
DG212
CA224
CA239
CA239A
CA258
CA258A
CA301A
CA307
CA311
CA324
CA339A
CA339
CA358A

LM725

LM741

LM741

LM747

LM747

DAC0831
DAC0832
DAC0830
ADC1005
ADC1025
DAC1208
DAC1209
DAC1210
DAC0806
DACO0808
DAC0807
LH2108A
DAC1021
DAC1020
DAC1022
DAC1219
DAC1218

NATIONAL
LM369
LM368
LM368-5.0
LM368-2.5
LP365
LM607
LM741
LM741
LM747
LM747
LM1458
LM1558

NATIONAL
TLO81C
LF411C
LF411M
LF411C
TLO82C
LF412C
LF412M
LF412C
LF347B
LF147
LF347
LM124
LM139
LM139A
LM158
LM158A
LF11201
LF13201
LF13202
LM224
LM239
LM239A
LM258
LM258A
LM301A
LM307
LM311
LM324
LM339A
LM339
LM358A

)

(1)
m
@3)
(W)

m
M

M
M
™

CA358
CA741
CA741
CAT747
CA747
CA748
pA748
CA748
ADC0801
ADC0802
ADC0803
ADC0804
CA1458
CA1558
CA3105
CA3290
CA3401
IH5009
IH5010
IH5011
IH5012
IH6108
IH6208
ICL7114
ICL7114
AD7520
AD7520
AD7520
AD7521
AD7521
AD7521
AD7530
AD7530
AD7530
AD7531
AD7531
AD7531
AD7533
AD7533
AD7533
AD7541
AD7541
ICL7650
ICL8069
ICLB069
ICH8530

SAMSUNG
LM741

SGS
L78M12CV
L78M15CV
L78812CV
L78S05CV
L78515CV
L78M05CV
LM117K
L123CB
L272

L293

L298
LM317T
LM317K
LM748
TDA2310
LM2930A
LM2931A
TCA3089
L7805CT

LM358
LM741
LM741
LM747
LM747
LM748
LM748
LM748
ADC0801
ADCO0802
ADC0803
ADC0804
LM1458
LM1558
LM675
LF393
LM3401
AH5009
AH5010
AH5011
AH5012
LF13508
LF13509
ADC1205
ADC1225
DAC1021
DAC1020
DAC1022
DAC1221
DAC1220
DAC1222
DAC1020
DAC1021
DAC1022
DAGC1220
DAC1221
DAC1222
DAC1020
DAC1021
DAC1022
DAC1219
DAC1218
LMCe68
LM385-1.2
LM313
LHO101

NATIONAL
LM741

NATIONAL
LM341P-12
LM341P-15
LM340T-12
LM340T-5.0
LM340T-15
LM341P-5.0
LM117K
LM723CN
LM18272
LM18293
LM18298
LM317T
LM317K
LM748
LM381
LM2930T-5.0
LM2931AT-5.0
LM3089
LM7805CK

(1)

(1)
(1

M

@
@

(3
@

m

@

M
(1)

m
M

()
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L7815CV
L7905ACV
L7905CT
L7905CV
L7912CT
L7912ACV
L7915CT
L7915ACV

SIEMENS
TCA365

SIGNETICS
DAC-08
DAC-08
DAC-08
78LXXACS
78LXXADB
78LXXCDB
78LXXCS
78XXCU
78XXDA
79XXDA
79XXCU
LM109DB
TBA120S-4
TBA120S-3
TBA120S-2
LF198
LF298
LM309DA
LM309DB
LM340XXLL
LM340XXDA
LF398
NES29
SE529
SE532
SA532
NE532
SA534
NES55N
SE567
rA723CN
pA723CL
pA723L
pA723CF
pA723F
nA741
pA747
ADCO0801
ADC0802
ADC0803
ADCO0804
ADGC0805
MC1408
MC1408
MC1408
MC1496N
MC1508
MC1596K
NE4558D
NE4558N
NE4558
NE5034
SE5118
NE5118
NE5410
SE5410
NE5532P

LM7815CT
LM320T-5.0
LM7905CK
LM7905CT
LM7912CK
LM320T-12
LM7915CK
LM320T-15

NATIONAL
LHO101

NATIONAL
DAC0802
DAC0801
DAC0800
LM78XXACZ
LM78XXACH
LM78LXXCH
LM78LXXCZ
LM78XXCT
LM78XXCK
LM79XXCK
LM79XXCT
LM109H
TBA120SIV
TBA120SIII
TBA120SII
LF198
LF298
LM309K
LM309H
LM340TXX
LM340KXX
LF398
LM361
LM161
LM158
LM2904
LM358
LM2902
LM555CN
LM567
LM723CN
LM723CH
LM723H
LM723CJ
LM723J
LM741
LM747
ADCO0801
ADCO0802
ADC0803
ADC0804
ADC0805
DAC0808
DAC0807
DAC0806
LM1496N
DACO0808
LM1596H
LM833CM
LM833CN
LM833
ADC0841
DAC0830
DAC0830
DAC1020
DAC1020
LM833CN

(1
(1
m
m
(1)
M
(1)
(1)

(1)

(1)
(1
M
(1)
m
(1)
(1)
m
M

M
(1)
m
(1)

(1)
M
1
1
m
m

()

M
(1)

M

NE5532
NE5532N

SILICON
GENERAL
SG101
SG101A
SG107
SG124
SG201
SG201A
§G207
SG224
SG301A
SG307
SG324
SG741
SG741
SG1173
SG1436
SG1536
8G3173

SILICONIX
DG201
DG202
DG211
DG212
DG508
DG509

SPRAGUE
UDN22933

TELEDYNE
TP0032
TP0033

TEXAS
INSTRUMENTS
BA78XXCKC
BA7BLXXACL
uA78MXXCKD
RATOMXXCKD
BA79XXCKC
TLO61A
TLO61B
TLO61
TLO62A
TLO62B
TLO62
TLO64A
TLO64
TLO71B
TLO71A
TLO7A

TLO72
TLO72A
TLO72B
TLO74
TLO74A
TLO81B
TLO81
TLOB1A
TLO82B
TLO82A
TLO82
TLO84A
TLO84

LM833
LM833CN

NATIONAL
LM101A
LM101A
LM107
LM124
LM201A
LM201A
LM207
LM224
LM301A
LM307
LM324
LM741
LM741
LM675
LM343
LM143
LM675

NATIONAL
LF13201
LF13202
LF13201
LF13202
LF13508
LF13509

NATIONAL
LM18293

NATIONAL
LH0032
LH0033

NATIONAL
LM78XXCT
LM78LXXACZ
LM78MXXCP
LM79MXXCP
LM79XXCT
LF441
LF441A
LF441
LF442
LF442
LF442
LF444
LF444
LF411

LF411

LF351
LF353
LF412
LF412
LF347
LF347B
LF411

TLO81

LF411
LF412
LF412
TLO82
LF347B
LF347

(1)
m

M
(1
M
m
M
)
m
M
M
M
M
1
M
m
M
)
M
1
(1
M
M
(1)
)
m
(1
(1)
M
(1)
(1)

TLO87
TLO88
TLC274BI
TLC274BM
TLC274M
TLC274AC
TLGC274BC
TLC274AM
TLC274l
TLC274C
TLC274Al
TL288
LM317KC
TL487N
TL489N
TL490N
TL491N
TL520
TL521
TL522
TL530
TL531
TL532
TLC532A
TLC533A
TL533
TLC540
TLC541
TLC549
HA709
#A723CN
rA723CJ
pA723MJ
#A733CN
pA741
MAT747
ADC0801
ADC0802
ADC0803
ADC0804
ADC0805
ADC0808
ADC0809
ADCO0831
ADC0832
ADCO0834
ADC0838
RC4558
RV4558D
RC4558D

THOMSON
LM105H
LM109K
LM117K
LM117H
LM123K
LM134
LM135
LM137K
LM137H
LM138K
LF198
LM234
LM235
LF298
LM305H
LM309H
LM309K

LF411A (@)
LF411A (1)
LMC660AI (2)

LMC660AM (2
LMC660AM 2

LMCB60A! @
LMCB60AI @
LMC660AM  (2)
LMCB60AI @
LMC860C @
LMCB60AI @
LF412A )
LM317T M
LM3915N @
LM3914N @
LM3914N @
LM3914N @
ADC0848 @
ADC0848 @
ADCO0848 @
ADC0830B

ADC0830C

ADC0829B

ADC0829B @
ADC0829C @
ADC0829C
ADC0811 @
ADCO0811

ADC0831 @
LM709

LM723CN )
LM723CJ )
LM723J ™)
LM733CN

LM741

LM747

ADC0801
ADC0802
ADC0803
ADC0804
ADC0805
ADC0808
ADC0809
ADC0831
ADC0832
ADC0834
ADC0838

LM833

LM833CM
LM833CM

NATIONAL
LM105H It
LM109K STEEL (1)
LM117K STEEL (1)
LM117H M
LM123K STEEL (1)
LM134

LM135
LM137K STEEL (1)
LM137H ™)
LM138K STEEL (1)
LF198A )
LM234

LM235

LF298

LM305H I
LM309H Il

LM309K STEEL (1)
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Cross Reference by Part Number

LM317K
LM317H
LM323K
LM334
LM335A
LM335
LM337H
LM337K
LM338K
LF398
nAT741
pA748
TBC0136
pA7805CK
pA7805MK
pA7812MK
pA7812CK
pA7815CK
pA7815MK
pAT7905MK
RA7905CK
pA7912MK
pA7912CK
pA7915MK
pA7915CK

TOSHIBA
TA7504
TA75339
TA75358
TA75393
TA75902

UNITRODE
L293
L298

LM317K STEEL (1)
LM317H )
LM323K STEEL (1)
LM334

LM335A

LM335

LM337H )
LM337K STEEL (1)
LM338K STEEL (1)
LF398A 1)
LM741

LM748

LM336

LM7805KC (1)
LM140K-5.0 (1)
LM140K-12 (1)
LM7812KC (1)
LM7815KC - (1)
LM140K-15 (1)
LM120K-5.0 (1)
LM7905KC (1)
LM120K-12 (1)
LM7912KC (1)
LM120K-15 (1)
LM7915KC (1)

NATIONAL

LM741

LM2901 )
LM2904 (1)
LM2903 )
LM2902 )

NATIONAL
LM18293
LM18298
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Industry Package Cross-Reference Guide

NSC | Signetics | Fairchild | Motorola | TI | RCA | Hitachi | NEC | LTC
inininisiaialal
UOOuUoOuUad 4/16 Lead
W Glass/Metal DIP b I b L D ¢ D b
Glass/Metal F,
m Flat Pack F Q F F s| X F Q
Il:] l:] ﬁ T,
mm K, s,
— TO-99, TO-100, TO-5 H L H G L Vit A H
D
8-, 14- and 16-Lead R J
Low Temperature J F D’ u J G D J é
Ceramic DIP
(Steel)
103 K KS K
i KC DA K K K
(Aluminum)
8-, 14- and 16-Lead Vv, T P N
Plastic DIP N /g, P P N E P (o] N

*With dual-in-line formed leads
**With radically formed leads

19
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Industry Package Cross-Reference Guide

NSC | Signetics | Fairchild | Motorola | Tl | RCA | Hitachi | NEC | LTC
(@]
TO-202
(D-40, Durawatt) P KD
ol
TO-220
3- & 5-Lead T U U KC T H T
TO-220 T
11-, 15- & 23-Lead
Low Temperature
Glass Hermetic w F F w
Flat Pack
TO-92
[|[|[| (Plastic) z s w P LP H| z
AAAAAARA
HHHHHH
(Narrow Body) | M D S D D M MP G S
(Wide Body) WM DW

20




Nt

NSC | Signetics | Fairchild | Motorola TI RCA | Hitachi | NEC | LTC
PCC \ A Q FN FN Q CP L
Lce FK/
Leadless Ceramic [ E G L1 U FG/FH BJ CG K
Chip Carrier

21
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Voltage References
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Active Filters—Definition of Terms

National
Semiconductor
Corporation

Active Filters
Definition of Terms

fcoLk: the switched capacitor filter external clock frequency.

fo: center of frequency of the second order function com-
plex pole pair. fy is measured at the bandpass output of
each ', MF10, and it is the frequency of the bandpass peak
occurrence.

Q: quality factor of the 2nd order function complex pole pair.
Q is also measured at the bandpass output of each 1/, MF10
and it is the ratio of f, over the —3 dB bandwidth of the 2nd
order bandpass filter. The value of Q is not measured at the
lowpass or highpass outputs of the filter, but its value re-
lates to the possible amplitude peaking at the above out-
puts.

Hogp: the gain in (V/V) of the bandpass output at f = f,.

Hovp: the gain in (V/V) of the lowpass output of each 1,
MF10 at f — 0 Hz.

Honp: the gain in (V/V) of the highpass output of each .
MF10 as f = fo /2.

Qz: the quality factor of the 2nd order function complex zero
pair, if any. (Qz is a parameter used when an allpass output
is sought and unlike Q it cannot be directly measured).

fz: the center frequency of the 2nd order function complex
zero pair, if any. If fz is different from f,, and if the Qz is
quite high it can be observed as a notch frequency at the
allpass output.

fnotch: the notch frequency observed at the notch output(s)
of the MF10.

Hon,: the notch output gain as f — 0 Hz.
Hony: the notch output gain as f —> fg k/2.

24




National
Semiconductor
Corporation
Active Filter Selection Guide
. Max Max Freq Freq Typ.Q Max
#
Device Type Function Order Accuracy Range Accuracy FxQ
MF10(S, T) Universal Universal 4th +0.6% 0.1-30 kHz +2% 200 kHz
Chebyshev
+ o - o
MF8 (T) Bandpass Butterworth 4th +1.0% 0.1-20 kHz +2% 5 MHz
MF6 (S, T) Lowpass Butterworth 6th +1.0 0.1-20 kHz N/A N/A
MF5 (S) Universal Universal 2nd +1.0% 0.1-30 kHz +6% 200 kHz
MF4 (S) Lowpass Butterworth 4th +0.6% 0.1-20 kHz N/A N/A
*LMF100 Universal Universal 4th +0.6% 40 kHz +2% 1.8 MHz
*LMF60 Lowpass Butterworth 6th +0.6% 40 kHz N/A N/A
S Surface Mount Available
TE led Temp Avaitabl

* Advance Information

25
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Analog Switch — Definition of Terms

National
Semiconductor
Corporation

Analog Switch
Definition of Terms

Ron: Resistance between the output and the input of an
addressed channel.

Ig: Current at any switch input. This is leakage current when
the switch is ON.

Ip: Current at any switch input going into the switch. This is
leakage current when the switch is OFF.

Cs: Capacitance between any open terminal “S” and
ground.

Cp: Capacitance between any open terminal “D" and
ground.

Ip-ls: Leakage current that flows from the closed switch
into the body. This leakage is the difference between the
current Ip going into the switch and the current Ig going out
of the switch.

tran: Delay time when switching from one address state to
another.

ton: Delay time between the 50% points of an enable input
and the switch ON condition.

torr: Delay time between the 50% points of the enable
input and the switch OFF condition.
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: Vs Ton/TorF Ron
Part Number Function Logic Input
gleTnp (Typ) ns (Typ) Q
AH5011 QUAD SPST TTL, CMOS —_ 150/300 100
AH5012 TTL, CMOS — 150/300 150
CD4016 CMOS +7.5 20/40 850
CD4066 CMOS +7.5 25/50 280
LF11201/LF13201 TTL +156 90/500 200
LF11202/LF13202 TTL +15 90/500 200
LF11331/LF13331 TTL +15 90/500 200
LF11332/LF13332 TTL *+15 90/500 200
LF11333/LF13333 TTL +15 90/500 200
MM74HC4016 CMOS +12 5/8 40
AH5020 DUAL SPDT TTL, CMOS — 150/300 150
CD4053 TRIPLE SPDT CMOS +7.5 160/75 300
MM74HC4053 CMOS +6.0 15/16 40
AH5009 4-CHANNEL TTL, CMOS — 150/300 100
AH5010 TTL, CMOS — 150/300 150
CD4052 4-CHANNEL CMOS +7.5 160/75 300
CD4529B DIFFERENTIAL CMOS +75 50 350
LF13509 TTL, CMOS +18 1600/200 350
MM74HC4052 CMOS +6.0 15/16 40
CD4051 8-CHANNEL CMOS +75 160/75 300
CD4529B CMOS +7.5 50 350
LF13508 TTL, CMOS +18 1600/200 350
MM74HC4051 CMOS +6.0 15/16 40
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Conversion Time: The time required for a complete mea-
surement by an analog-to-digital converter.

DC Common-Mode Error: This specification applies to
ADCs with differential inputs. It is the change in the output
code that occurs when the analog voltages on the two in-
puts are changed by an equal amount. It is expressed in
LSBs.

Differential Nonlinearity: Ideally, any two adjacent digital
codes correspond to measured analog voltages that are ex-
actly one LSB apart. Differential non-linearity is a measure
of the worst case deviation from the ideal 1 LSB step. For
example, a DAC with a 1.5 LSB output change for a 1 LSB
digital code change exhibits 1/, LSB differential non-linearity.
Differential non-linearity may be expressed in fractional bits
or as a percentage of full scale. A differential non-linearity
greater than 1 LSB will lead to a non-monotonic transfer
function in a DAC and missing codes in an ADC.

Gain Error (Full Scale Error): For an ADC, the difference
(usually expressed in LSBs) between the input voltage that
should ideally produce a full scale output code and the actu-
al input voltage that produces that code. For DACs, it is the
difference between the output voltage (or current) with full
scale input code and the ideal voltage (or current) that
should exist with a full scale input code.

Gain Temperature Coefficient (Full Scale Temperature
Coefficient): Change in gain error divided by change in
temperature. Usually expressed in parts per million per de-
gree Celsius (ppm/°C).

Integral Nonlinearity (Linearity Error): Worst case devia-
tion from the line between the endpoints (zero and full
scale). Can be expressed as a percentage of full scale or in
fractions of an LSB.

LSB (Least-Significant Bit): In a binary coded system this
is the bit that carries the smallest value or weight. Its value
is the full scale voltage (or current) divided by 2n, where n is
the resolution of the converter.

Missing Codes: When an incremental increase or decrease
in input voltage causes the converter to increment or decre-
ment its numeric output by more than one LSB the convert-
er is said to exhibit “missing codes”. If there are missing
codes, there is a numeric value on the output on the con-
verter which cannot be reached by any input voltage value.

Monotonicity: A monotonic function has a slope whose
sign does not change. A monotonic DAC has an output that
changes in the same direction (or remains constant) for
each increase in the input code. The converse is true for
decreasing codes.

MSB (Most Significant Bit): In a binary coded system this

is the bit that has the largest value or weight. Its value is one
half of full scale.

Muitiplying DAC: In a sense, every DAC is a multiplying
DAC since the output voltage (or current) is equal to the
reference voltage times a constant determined by the digital
input code divided by 2n (n is the number of bits of resolu-
tion). In a two quadrant multiplying DAC the reference volt-
age or the digital input code can change the output voltage
polarity. If both the reference voltage and the digital code
change the output voltage polarity four quadrant multiplica-
tion exists.

Offset Error (Zero Error): In a DAC, this is the output volt-
age that exists when the input digital code is set to give an
ideal output of zero volts. In the case of an ADC, this is the
difference between the ideal input voltage (> LSB) and the
actual input voltage that is needed to make the transition
from zero to 1 LSB. All the digital codes in the transfer curve
are offset by the same value. Many converters allow nulling
of offset with an external potentiometer. Offset error is usu-
ally expressed in LSBs.

Power Supply Rejection (Power Supply Sensitivity): The
sensitivity of a converter to changes in the dc power supply
voltages.

Quantizing Error: The error inherent in all A/D conver-
sions. Since even an “ideal” converter has finite resolution,
any analog voltage that falls between two adjacent output
codes will result in an output code that is inaccurate by up to
1, LSB.

Ratiometric Operation: Many A/D applications require a
stable and accurate reference voltage against which the in-
put voltage is compared. This approach results in an abso-
lute conversion. Some applications, however, use trans-
ducers or other signal sources whose output voltages are
proportional to some external reference. In these ratiomet-
ric applications, the reference for the signal source should
be connected to the reference input of the converter. Thus,
any variations in the source reference voltage will also
change the converter reference voltage and produce an ac-
curate conversion.

Resolution: The smallest analog increment corresponding
to a 1 LSB converter code change. For converters, resolu-
tion is normally expressed in bits, where the number of ana-
log levels is equal to 2n. As an example, a 12-bit converter
divides the analog signal into 212 = 4096 discrete voltage
(or current) levels.

Settling Time: The time from a change in input code until a

DAC's output signal remains within + 1/, LSB (or some other
specified tolerance) of the final value.
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Part Resolution Absolute Conversion Input Outp.ut Supplies Temperature
Accuracy . Voltage| Logic Range* Package Comments
No. (Bits) M Time R Level )
(Max) ange evels M l \ J c
A/D CONVERTER
ADC0800 8 +21SB 50 ps +5V T, +5,—12| e e |18-Pin DIP
" TRI-STATE| " ™
ADC0801 8 +%LSB| 110pus 5V L, +5 . ° 20-Pin DIP |Differential Input
TRI-STATE
o 20-Pin DIP
ADC0802 8 +1,LSB| 110pus 5V ! +5 ° ° e [20-Pin SO |Differential Input
TRI-STATE )
20-Pin PCC
TTL 20-Pin DIP
ADC0803 8 +1,LSB| 110ps 5V ? +5 o ° e |20-Pin SO |Differential Input
TRI-STATE ;
20-Pin PCC
T 20-Pin DIP
ADC0804 8 +11SB 110 pus 5V ' +5 ° e [20-Pin SO |Differential Input
TRI-STATE "
20-Pin PCC
TTL, Ratiometric
+ ) -
ADC0805 8 +1LSB 110 ps 5V TRI-STATE +5 ] 20-Pin DIP Operation
TTL, 28-Pin DIP
+1 ! -
ADC0808 8 +1,LSB| 100 ps 5V TRI-STATE +5 ° ° 28-Pin PCC 8-Channel MUX
TTL, 28-Pin DIP
ADC0809 8 +1LSB 100 ps 5V TRI-STATE +5 o 28-Pin PCC 8-Channel MUX
20-Pin DIP |11-Channel
+1
ADC0811B 8 +1,LSB 32 ps 5V |TTL +5 ° ° 20-Pin PCC| Serial 1/0
20-Pin DIP |11-Channel
+
ADC0811C 8 +1LSB 32 us 5V |TTL +5 ° o 20-Pin PCC| Serial 170
TTL,
1 ? -Pi -
ADC0816 8 +1,LSB| 100 ps 5V TRI-STATE +5 . . 40-Pin DIP |16-Channel MUX
ADC0817 8 +1LSB 100 us 5V T, +5 o 40-Pin DIP |16-Channel MUX
- TRI-STATE
28-Pin DIP |19-Channel
+1
ADC0819B 8 +1,LSB 16 us 5V [TTL +5 . *  |26-pin PCC|Serial 170
28-Pin DIP |19-Channel
+
ADC0819C 8 +1LSB 16 us 5V |TTL +5 ° ] 28-Pin PCC|Serial 170
20-Pin DIP
TTL Built-In Track and
1 4 -Pj
ADC0820B 8 +1,LSB| 1.2ps 5V TRI-STATE +5 ° ° e 120 P!n SO Hold Function
20-Pin PCC
20-Pin DIP .
ADCO820C| 8 +1LSB| 12ps | sV |1 +5 | o | o | o |20Pinso |BUiltinTrackand
TRI-STATE " Hold Function
20-Pin PCC
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A/D Converter Selection Guide

A/D Converter Selection Guide (continued)

Absolute Input | Output " Temperature
Part |Resolution Accuracy Com{erslon Voltage; Logic Supplies Range* Package Comments
No. (Bits) Time (\)}]
(Max) Range | Levels
M 1 C
A/D CONVERTER (Continued)
TTL, " Additional Digital
1 »
ADCO0829B 8 +1,1LSB 100 us 5V TRI-STATE +5 . 28-Pin DIP input Capability
TTL, . Additional Digital
ADC0829C 8 +1LSB 100 us 5V TRI-STATE +5 . 28-Pin DIP Input Capability
ADCO0831B +1, LSB 32 us 5V |TTL +5 . e |8-PinDIP |Seriall/O
ADC0831C +1LSB 32 us 5V |TTL +5 [ e |8-PinDIP |Serial /O
2-Channel
1 _Di
ADC0832B 8 +1, LSB 32 us 5V |TTL +5 . e |8-PinDIP Serial I/0
ADC0832C| 8 +1LsB| 32ps sv |TTL +5 o | o |spinpip |>Channel
Serial 10
ADC0833B| 8 +1,1SB| 32ps v |TTL +5 e | o |14pinpip |+Channel
Serial I/0
. 4-Channel
ADCO0833C 8 +1LSB 32 us 5V |TTL +5 L] e [14-Pin DIP .
Serial I/10
ADC0834B| 8 +1%LSB| 32pus sV |TTL +5 o | o [14-PinDip |+Channel
Serial I/0
ADCO834C| 8 +1LSB| 32ps sv |TTL +5 o | o |14PinDp |*-Channel
Serial I/0
20-Pin DIP |8-Channel
1
ADC0838B 8 +1, LSB 32 us 5V ITTL +5 . . 20-Pin PCCl Serial 170
20-Pin DIP |8-Channel
ADC0838C 8 +1LSB 32 us 5V |TTL +5 L . 20-Pin PCC|Serial 170
TTL, 20-Pin DIP |Differential Input,
1
ADCOB41B) 8 | £kLSB) d0ps | 8V rmigrate| S * | |20-Pin PCC]internal Clock
TTL, 20-Pin DIP |Differential Input,
ADCOB41C) 8 E1LSB | 40ps | SV legigrate| *° * | * |20-Pin PCC|internal Clock
TTL, 4-Channel MUX,
s ) o s
ADCO0844B 8 +1, LSB 40 ps 5V TRI-STATE +5 . e |20-Pin DIP Internal Clock
TTL, . 4-Channel MUX,
ADCO0844C 8 +1LSB 40 ps 5V TRI-STATE +5 . e |20-Pin DIP Internal Clock
TTL, 28-Pin DIP |8-Channel MUX,
T ) )
ADCOB4BB| & | £'6LSB) d0ps | SV limisrare| *S * | ° |28-Pin PCC|Internal Glock
TTL, 28-Pin DIP |8-Channel MUX,
+ ’ )
ADCO848C| 8 EILSB | d0ps | SV lipigrate| *O * | * |28-PinPCG|internal Clock
™ 8-Bit Bus
ADC1001C 10 +1LSB 200 ps 5V ’ +5 L e 120-Pin DIP |Compatible,
TRI-STATE . .
Differential Input
8-Bit Bus
TTL, 20-Pin DIP
+1 ’ i
ADC1005B 10 +1, LSB 50 ps 5V TRI-STATE +5 . . . 20-Pin PCC CPmpatll?Ie,
Differential input
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A/D Converter Selection Guide (continued)

Part |Resolution Absolute Conversion Input Output Supplies Temperature
. Accuracy Voltage Logic Range* Package Comments
No. (Bits) M Time R Level (\4]
(Max) ange evels M ] | [ c
A/D CONVERTER (Continued)
8-Bit Bus
TTL, 20-Pin DIP )
ADC1005C 10 +1LSB 50 us 5V TRI-STATE +5 ° . . 20-Pin PCC Cf)mpatllf)le,
Differential Input
ADC1021C 10 +1LSB| 200 ps 5V TTL, +5 O e |24-Pin DIP |Differential Input
s TRI-STATE P
TTL 24-PinDIP | _. )
1 )
ADC1025B 10 +1,LSB 50 us 5V TRI-STATE +5 . . ° 28-Pin PCC Differential Input
TTL, 24-PinDIP | . .
ADC1025C 10 +1LSB 50 us 5V TRI-STATE +5 . . . 28-Pin PCC Differential Input
L 8-Bit Bus
ADC1205B| 12+sign | £, LSB| 100 ps +5V ’ +5, £5 ° e |24-Pin DIP |Compatible,
TRI-STATE| . .
Differential Input
TTL 8-Bit Bus
ADC1205C| 12+sign | +1LSB 100 ps +5V ' +5, +5 ° ® |24-Pin DIP |Compatible,
TRI-STATE ) .
Differential Input
ADC1210 12 +3,LSB| 200 us 10.2v |[CMOS +5to £15| e o 24-Pin DIP
ADGC1211 12 +2LSB| 200 ps 10.2v [CMOS +5to £5| e ° 24-Pin DIP
TTL, ] Differential
i 1 + ! -
ADC1225B| 12+sign | £1,LSB| 100 ps +5V TRI-STATE +5, £5 o * |28-Pin DIP input
. TTL, . Differential
ADC1225C| 12+sign | £1LSB 100 ps +5V TRLSTATE +5, £5 . e |28-Pin DIP Input
- TTL, . Integrating
1/ L o)
ADC3511 | 3',-Digit | 0.05% 200 ms 2V TRI-STATE +5 * |24-Pin DIP <P Compatible
- TTL, . Integrating
3/,.| 9 |
ADC3711 | 3%,-Digit | 0.05% 400 ms 2v TRI-STATE +5 e [24-Pin DIP 4P Compatible
Voltage-to-
Open 8-Pin DIP or|Frequency
.| 9 -
LM131 V-F 0.01% N/A Ve — 2V Collector +5t0 +40| o ° * o9 Can |Converter
100 kHz Max
DIGITAL VOLTMETER
- 7-Segment . 31,-Digit
1/, 9 |
ADD3501 | 3%,-Digit | 0.05% 200 ms 2v LED Drive +5 e |28-Pin DIP LED DVM
- 7-Segment " 33%,-Digit
1/, 9 -
ADD3701 | 3',-Digit [ 0.05% 400 ms 2V LED Drive +5 e |28-Pin DIP LED DVM

*Temperature ranges: “M” is —55°C to +125°C ambient; “|” is —40°C to +85°C or —25°C to +85°C; “C" is 0°C to +70°C.
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Conversion Time: The time required for a complete mea-
surement by an analog-to-digital converter.

DC Common-Mode Error: This specification applies to
ADCs with differential inputs. It is the change in the output
code that occurs when the analog voltages on the two in-
puts are changed by an equal amount. It is expressed in
LSBs.

Differential Nonlinearity: Ideally, any two adjacent digital
codes correspond to measured analog voltages that are ex-
actly one LSB apart. Differential non-linearity is a measure
of the worst case deviation from the ideal 1 LSB step. For
example, a DAC with a 1.5 LSB output change for a 1 LSB
digital code change exhibits 1/, LSB differential non-linearity.
Differential non-linearity may be expressed in fractional bits
or as a percentage of full scale. A differential non-linearity
greater than 1 LSB will lead to a non-monotonic transfer
function in a DAC and missing codes in an ADC.

Gain Error (Full Scale Error): For an ADC, the difference
(usually expressed in LSBs) between the input voltage that
should ideally produce a full scale output code and the actu-
al input voltage that produces that code. For DACs, it is the
difference between the output voltage (or current) with full
scale input code and the ideal voltage (or current) that
should exist with a full scale input code.

Gain Temperature Coefficient (Full Scale Temperature
Coefficient): Change in gain error divided by change in
temperature. Usually expressed in parts per million per de-
gree Celsius (ppm/°C).

Integral Nonlinearity (Linearity Error): Worst case devia-
tion from the line between the endpoints (zero and full
scale). Can be expressed as a percentage of full scale orin
fractions of an LSB.

LSB (Least-Significant Bit): In a binary coded system this
is the bit that carries the smallest value or weight. Its value
is the full scale voltage (or current) divided by 2n, where n is
the resolution of the converter.

Monotonicity: A monotonic function has a slope whose
sign does not change. A monotonic DAC has an output that
changes in the same direction (or remains constant) for
each increase in the input code. The converse is true for
decreasing codes.

MSB (Most Significant Bit): In a binary coded system this

is the bit that has the largest value or weight. Its value is one
half of full scale.

Multiplying DAC: In a sense, every DAC is a multiplying
DAC since the output voltage (or current) is equal to the
reference voltage times a constant determined by the digital
input code divided by 2n (n is the number of bits of resolu-
tion). In a two quadrant multiplying DAC the reference volt-
age or the digital input code can change the output voltage
polarity. If both the reference voltage and the digital code
change the output voltage polarity, four quadrant multiplica-
tion exists.

Offset Error (Zero Error): In a DAG, this is the output volt-
age that exists when the input digital code is set to give an
ideal output of zero volts. In the case of an ADC, this is the
difference between the ideal input voltage (1, LSB) and the
actual input voltage that is needed to make the transition
from zero to 1 LSB. All the digital codes in the transfer curve
are offset by the same value. Many converters allow nulling
of offset with an external potentiometer. Offset error is usu-
ally expressed in LSBs.

Power Supply Rejection (Power Supply Sensitivity): The
sensitivity of a converter to changes in the dc power supply
voltages.

Quantizing Error: The error inherent in all A/D conver-
sions. Since even an “‘ideal” converter has finite resolution,
any analog voltage that falls between two adjacent output
codes will result in an output code that is inaccurate by up to
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