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LM3361A Low Voltage/Power Narrow Band FMIF System .............ccooiiiiiiiiiininnann. 2-56
LM3875 High Performance 40 Watt Audio Power Amplifier . . ...ttt 1-170
LM3876 High Performance 40 Watt Audio Power Amplifier . .................. oot 1-171
LMBO05 Precision TIMer. . . ..ottt ittt ettt it tae e eenneennaeesnneans 8-33
LM3909 LED Flasher/Oscillator .......... ..ot ittt i it 4-90,
LM3914 Dot/Bar Display DIVEr ... ..vvvttiii ittt e et resseetnnensnnnsanonnns 4-97
LM3915 Dot/Bar Display Driver . . ...ttt iee e et iaennneeenns 4-112
LM3916 Dot/Bar Display DriVer . . ... ..ottt ittt ttttee e ieteeeeaneeeansnnenennns 4-130
LMCB55 CMOS TIMEE . . . ettt ettt ettt ettt e et e ietaeeteneasennteeaneennnneanns 8-134
LMC567 Low Power Tone Decoder .. ..ottt ittt ittt i iieainaeenas 8-137
LMC568 Low Power Phase-Locked LOOP .. ..o vvinin i eeie e eieieaeens 8-141
LMCB835 Digital Controlled Graphic Equalizer. ............ccoiiiiririii ittt ennnaneeens 1-172
LMC1982 Digitally-Controlled Stereo Tone and Volume Circuit with Two Selectable Stereo

LT o0 - P 1-187
LMC1983 Digitally-Controlled Stereo Tone and Volume Circuit with Three Selectable Stereo

1] o1 1-198
LMC1992 Digitally-Controlled Stereo Tone and Volume Circuit with Four-Channel

1] o0 Y=Y 1= o (o APt 1-209
LMD18400 Quad High Side DIIVer .. .......utiit ittt ittt ettt anie e eenenns 7-76
LP395 Ultra Reliable Power Transistor ......... ..ottt iiiiiiiiiiiiie i, 8-145
MHO0007 DC Coupled MOS Clock Driver
MH0007C DC Coupled MOS Clock Driver
MM5368 CMOS Oscillator Divider Giruit .. .....c.oet ittt iiiieiee e 6-30
MM5369 Series 17 Stage Oscillator/Divider. . ...t i 6-33
MM5437 Digital NOISE SOUICE . . . ..t ittt ettt tratieteetaesraeoeansns 6-36
MMB5450 LED DiSplay DIiVEr . ... ..ottt ittt e e et ee e eeaaneeannnonncss 4-22
MMB5451 LED DisSplay DIVEr .. ..ottt ittt ittt ettt iiiineee e teaineeeens 4-22
MM5452 Liquid Crystal Display Driver . .. ......oiiiiiiiiiiiiiiii it iiiiiiiiitieiteeaneennnnes 4-28
MM5453 Liquid Crystal Display Driver ..........ouuiiiiiiiiiiiii ittt it iiiniennneennes 4-28
MMB5480 LED Display Driver . ........utiiiiiiiii ittt ittt iiineeeenns 4-35
MMB5481 LED Display DriVEr .. ...ttt it ittt iniiaaeeenas 4-39
MM5483 Liquid Crystal Display Driver ............oiiiiiiiiiiiiiiiiiiiinnn, [ 4-43
MM5484 16-Segment LED Display DIVET . . . ... vvve ettt eeeteeteeeieeneeeraenarenaennens 4-46
MMS5486 LED Display Driver . ........uetiiiiiii ittt ittt ennnnneenns 4-49
MM58201 Multiplexed LCD DIIVEE . ...ttt ittt ieteananeanes 4-54
MM58241 High Voltage Display Driver. . ....o..vii i et c e eaas 4-60
MM58242 High Voltage Display Driver. ... it 4-65
MM58248 High Voltage Display Driver. ... ...ttt ittt ittt ittt 4-70
MM58341 High Voltage Display Driver. .. ...t ittt ittt 4-75
*See Appendix G
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MM58342 High Voltage Display Driver. . . .. ..o et eaiees
MM58348 High Voltage Display Driver. .. .......ouiiiiii e i i neaes
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Additional Available Linear Devices

ADCO0800 8-Bit A/DConverter ..........coovveiiieineineinnennnn. ....Section2
ADCO0801 8-Bit uP Compatible A/D Converter .......................... Section 2
ADC0802 8-Bit P Compatible A/DConverter ..................ocovvnn. Section 2
ADCO0803 8-Bit uP Compatible A/DConverter ................c.c.ccnun.. Section 2
ADCO0804 8-Bit uP Compatible A/D Converter .......................... Section 2
ADCO0805 8-Bit nP Compatible A/DConverter ..................c..cc..e. Section 2

ADC0808 8-Bit P Compatible A/D Converter with 8-Channel Multiplexer . .Section 2
ADCO08089 8-Bit uP Compatible A/D Converter with 8-Channel Multiplexer . .Section 2

ADCO0811 8-Bit Serial I/0 A/D Converter with 11-Channel Multiplexer ... ... Section 2
ADCO0816 8-Bit uP Compatible A/D Converter with 16-Channel

MUItipIEXEr . . ..o e Section 2
ADCO0817 8-Bit uP Compatible A/D Converter with 16-Channel

MUItiplexer . . . ... e Section 2
ADCO0819 8-Bit Serial 170 A/D Converter with 19-Channel Multiplexer . ... ... Section 2
ADC0820 8-Bit High Speed pP Compatible A/D Converter with Track/Hold

Function ... e e Section 2
ADCO0831 8-Bit Serial 170 A/D Converter with Multiplexer Options ......... Section 2
ADCO0832 8-Bit Serial 170 A/D Converter with Multiplexer Options ......... Section 2
ADCO0833 8-Bit Serial 170 A/D Converter with 4-Channel Multiplexer . ...... Section 2
ADCO0834 8-Bit Serial I/0 A/D Converter with Multiplexer Options ......... Section 2
ADCO0838 8-Bit Serial 170 A/D Converter with Multiplexer Options . ........ Section 2
ADCO0841 8-Bit uP Compatible A/DConverter .......................... Section 2

ADC0844 8-Bit pP Compatible A/D Converter with Multiplexer Options. . . .. Section 2
ADCO0848 8-Bit uP Compatible A/D Converter with Multiplexer Options. . ... Section 2

ADCO0851 8-Bit Analog Data Acquisition and Monitoring System ........... Section 1
ADC0852 Multiplexed Comparator with 8-Bit Reference Divider ........... Section 2
ADCO0854 Multiplexed Comparator with 8-Bit Reference Divider ........... Section 2
ADCO0858 8-Bit Analog Data Acquisition and Monitoring System ........... Section 1
ADCO0881 8-Bit 20 MSPS FlashA/DConverter ............cccoveevnnn... Section 2
ADCO0882 8-Bit 20 MSPS FlashA/DConverter ...............ccocevuee.n. Section 2
ADCO08031 8-Bit High-Speed Serial 1/0 A/D Converter with Multiplexer

Options, Voltage Reference, and Track/Hold Function................. Section 2
ADC08032 8-Bit High-Speed Serial 1/0 A/D Converter with Multiplexer

Options, Voltage Reference, and Track/Hold Function................. Section 2
ADC08034 8-Bit High-Speed Serial 1/0 A/D Converter with Multiplexer

Options, Voltage Reference, and Track/Hold Function................. Section 2
ADCO08038 8-Bit High-Speed Serial 1/0 A/D Converter with Multiplexer

Options, Voltage Reference, and Track/Hold Function ................. Section 2
ADC08061 500 ns A/D Converter with S/H Function and Input Multiplexer. . Section 2
ADC08062 500 ns A/D Converter with S/H Function and Input Multiplexer. . Section 2
ADC08064 500 ns A/D Converter with S/H Function and Input Multiplexer. . Section 2
ADC08068 500 ns A/D Converter with S/H Function and Input Multiplexer. . Section 2
ADCO08131 8-Bit High-Speed Serial I/0 A/D Converter with Multiplexer

Options, Voltage Reference, and Track/Hold Function................. Section 2
ADC08134 8-Bit High-Speed Serial 1/0 A/D Converter with Multiplexer

Options, Voltage Reference, and Track/Hold Function ................. Section 2
ADC08138 8-Bit High-Speed Serial 1/0 A/D Converter with Multiplexer

Options, Voltage Reference, and Track/Hold Function . ................ Section 2
ADC08161 500 ns A/D Converter with S/H Function, 2.5V Bandgap

Reference, and Input Multiplexer ...t Section 2
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ADC08164 500 ns A/D Converter with S/H Function, 2.5V Bandgap
Reference, and Input Multiplexer . ...,
ADCO08168 500 ns A/D Converter with S/H Function, 2.5V Bandgap
Reference, and Input Multiplexer .. ....... ... ... i i
ADC08231 8-Bit 2 us Serial 1/0 A/D Converter with MUX, Reference, and
Track/HOId. . ... e
ADC08234 8-Bit 2 us Serial I/0 A/D Converter with MUX, Reference, and
Track/HOId. . ... e
ADC08238 8-Bit 2 us Serial I/0 A/D Converter with MUX, Reference, and
Track/HOId. .. ..o e
ADC1001 10-Bit uP Compatible A/D Converter
ADC1005 10-Bit uP Compatible A/D Converter
ADC1021 10-Bit uP Compatible A/D Converter
+ ADC1025 10-Bit uP Compatible A/D Converter
 ADC1031 10-Bit Serial I/0 A/D Converter with Analog Multiplexer and
Track/Hold Function
.ADC1034 10-Bit Serial I/0 A/D Converter with Analog Multiplexer and
Track/Hold Function
ADC1038 10-Bit Serial /0 A/D Converter with Analog Multiplexer and
Track/Hold Function
ADC1061 10-Bit High-Speed uP-Compatible A/D Converter with
Track/Hold Function .......... ..o,
ADC1205 12-Bit Plus Sign uP Compatible A/D Converter
ADC1210 12-Bit CMOS A/DConverter. . . .......c.oviiiiiiiii i
ADC1211 12-Bit CMOS A/DConverter. .........ccvveeiineinnnennnennn.
ADC1225 12-Bit Plus Sign uP Compatible A/D Converter
ADC1241 Self-Calibrating 12-Bit Plus Sign uP-Compatible A/D Converter
withSample/Hold . ....... ... i e
ADC1251 Self-Calibrating 12-Bit Plus Sign A/D Converter with
Sample/Hold . . ... e e
ADC3511 31/,-Digit Microprocessor Compatible A/D Converter
ADC3711 33/,-Digit Microprocessor Compatible A/D Converter
ADC10061 10-Bit 600 ns A/D Converter with Input Multiplexer and
Sample/HOId . ... e e e,
ADC10062 10-Bit 600 ns A/D Converter with Input Multiplexer and
Sample/Hold . .. ..o e
ADC10064 10-Bit 600 ns A/D Converter with Input Multiplexer and
Sample/Hold . . . ... e
ADC10154 10-Bit Plus Sign 4 ps ADC with 4- or 8-Channel MUX,
Track/Holdand Reference ...t
. ADC10158 10-Bit Plus Sign 4 us ADC with 4- or 8-Channel MUX,
| Track/Hold and REferenCe . . ........oovuueeee et eeieeennnnns
. ADC10461 10-Bit 600 ns A/D Converter with Input Multiplexer and
L 8AMPIE/HOI - . ..
' ADC10462 10-Bit 600 ns A/D Converter with Input Multiplexer and
L Sample/HOI . ..o e
ADC10464 10-Bit 600 ns A/D Converter with Input Multiplexer and
; Sample/Hold . ..o e e e
ADC10662 10-Bit 360 ns A/D Converter with Input Multiplexer and
Sample/Hold . .. ... e e
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ADC10664 10-Bit 360 ns A/D Converter with Input Multiplexer and

Sample/Hold . . ... e e e e e e e e Section 2
ADC10731 10-Bit Plus Sign Serial 1/0 A/D Converter with MUX,

Sample/Holdand Reference ............ccoiiiiiiiiiiiiiinnnn, Section 2
ADC10732 10-Bit Plus Sign Serial I/0 A/D Converter with MUX

Sample/Holdand Reference .............cciiiiiiiiiiiiiiiiiit, Section 2
ADC10734 10-Bit Plus Sign Serial /0 A/D Converter with MUX, ‘

Sample/Holdand Reference ............ccoviiiiiiiiiiiiiiniinnenns. Section 2
ADC10738 10-Bit Plus Sign Serial I/0 A/D Converter with MUX,

Sample/Holdand Reference ... ... Section 2
ADC10831 10-Bit Plus Sign Serial 1/0 A/D Converter with MUX, :

Sample/HoldandReference .............ccoiiiiiiiiiiiiiinnn., Section 2
ADC10832 10-Bit Plus Sign Serial 170 A/D Converter with MUX,

Sample/Hold and Reference ............ooovveiinniinniinneennnnnns Section 2
ADC10834 10-Bit Plus Sign Serial I/0 A/D Converter with MUX,

Sample/Holdand Reference ................coiiiiiiiii ... Section 2
ADC10838 10-Bit Plus Sign Serial I/0 A/D Converter with MUX,

Sample/Holdand Reference ...........ccoviiiiiiiiiiiiiiiiinnnnnns Section 2
ADC12030 Self-Calibrating 12-Bit Plus Sign Serial 1/0 A/D Converter with ~

MUXand Sample/Hold ......... ..o e Section 2
ADC12032 Self-Calibrating 12-Bit Plus Sign Serial I/0 A/D Converter with

MUXand Sample/Hold ......... ..o Section 2
ADC12034 Self-Calibrating 12-Bit Plus Sign Serial /O A/D Converter with

MUXandSample/Hold . ......cooiiiiiiiii ittt e Section 2
ADC12038 Self-Calibrating 12-Bit Plus Sign Serial /O A/D Converter with

MUXandSample/Hold . ........cooiiiii e Section 2
ADC12441 Dynamically-Tested Self-Calibrating 12-Bit Plus Sign A/D

Converter with Sample/Hold ......... ... ... it Section 2
ADC12451 Dynamically-Tested Self-Calibrating 12-Bit Plus Sign A/D

Converter with Sample/Hold ........... ...t Section 2
ADD3501 3'/,-Digit DVM with Multiplexed 7-Segment Output.............. Section 2
ADD3701 33/-Digit DVM with Multiplexed 7-Segment Output.............. Section 2
AF100 Universal Active Filter ...........o oot Section 7
AF151 Dual Universal Active Filter. . .. .......... .. ..o it Section 7
AHO0014 Dual DPST-TTL/DTL Compatible MOS Analog Switch............ Section 8
AHO0015 Quad SPST Dual DPST-TTL/DTL Compatible MOS Analog

SWItCN . o e e Section 8
AHO0019 Dual DPST-TTL/DTL Compatible MOS Analog Switch............ Section 8
AH5009 Monolithic Analog Current Switch...................... ... ... Section 8
AH5010 Monolithic Analog Current Switch................... ...t Section 8
AH5011 Monolithic Analog CurrentSwitch................... ...l Section 8
AH5012 Monolithic Analog Current Switch................... ...t Section 8
AH5020C Monolithic Analog Current Switch ............................ Section 8
AN-450 Small Outline (SO) Package Surface Mounting Methods—

Parameters and Their Effect on Product Reliability . . . .................. Section 7
CD4016B Quad Bilateral Switch . .. ..............o i i Section 8
CD4051B Single 8-Channel Analog Multiplexer/Demultiplexer ............ Section 8
CD4052B Dual 4-Channel Analog Multiplexer/Demultiplexer . ............. Section 8
CD4053B Triple 2-Channel Analog Multiplexer/Demultiplexer ............. Section 8
CD4066B Quad Bilateral Switch . .......... ... oottt Section 8
CD4529BC Dual 4-Channel or 8-Channel Analog Data Selector ........... Section 8
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DACO0800 8-Bit D/ACoNVerter . ...ttt Section 3
DACO0801 8-Bit D/ACONVEIEr .. ..o i ittt Section 3
DACO0802 8-Bit D/ACONVEMEr .. ...ttt Section 3
DACO0806 8-BitD/AConverter . ..........ccuiinnie it Section 3
DACO0807 8-Bit D/ACONVEIEr .. ...ov ittt e Section 3
DACO0808 8-Bit D/ACONVENEr .. ...ttt Section 3
DAC0830 8-Bit uP Compatible Double-Buffered D/A Converter ........... Section 3
DAC0831 8-Bit pP Compatible Double-Buffered D/A Converter ........... Section 3
DACO0832 8-Bit uP Compatible Double-Buffered D/A Converter ........... Section 3
DACO0854 Quad 8-Bit Voltage-Output Serial D/A Converter with Readback. . Section 3
DACO0890 Dual 8-Bit uP-Compatible D/A Converter...................... Section 3
DAC1000 uP Compatible, Double-Buffered D/A Converter ............... Section 3
DAC1001 P Compatible, Double-Buffered D/A Converter ............... Section 3
DAC1002 uP Compatible, Double-Buffered D/A Converter ............... Section 3
DAC1006 pP Compatible, Double-Buffered D/A Converter ............... Section 3
DAC1007 uP Compatible, Double-Buffered D/A Converter ............... Section 3
DAC1008 p.P Compatible, Double-Buffered D/A Converter ............... Section 3
DAC1020 10-Bit Binary Multiplying D/AConverter ....................... Section 3
DAC1021 10-Bit Binary Multiplying D/AConverter ....................... Section 3
DAC1022 10-Bit Binary Multiplying D/A Converter ....................... Section 3
DAC1208 12-Bit uP Compatible Double-Buffered D/A Converter .......... Section 3
DAC1209 12-Bit uP Compatible Double-Buffered D/A Converter .......... Section 3
DAC1210 12-Bit uP Compatible Double-Buffered D/A Converter .......... Section 3
DAC1218 12-Bit Multiplying D/AConverter . .....................oo ..., Section 3
DAC1219 12-Bit Multiplying D/AConverter ...........covviiiieeennn.. Section 3
DAC1220 12-Bit Binary Multiplying D/AConverter ................cco.o.. Section 3
DAC1221 12-Bit Binary Multiplying D/AConverter ....................... Section 3
DAC1222 12-Bit Binary Multiplying D/AConverter ....................... Section 3
DAC1230 12-Bit uP Compatible Double-Buffered D/A Converter .......... Section 3
DAC1231 12-Bit uP Compatible Double-Buffered D/A Converter .......... Section 3
DAC1232 12-Bit uP Compatible Double-Buffered D/A Converter .......... Section 3
DAC1265 Hi-Speed 12-Bit D/A Converter with Reference ................ Section 3
DAC1266 Hi-Speed 12-Bit D/AConverter ..............coooiiiiiiiinn.. Section 3
DM2502 Successive Approximation Register ........................... Section 2

' DM2503 Successive Approximation Register ................ ... ... ... Section 2
- DM2504 Successive Approximation Register ........................... Section 2
. DP7310 Octal Latched Peripheral Driver ..................c.oooian.n. Section 5
' DP7311 Octal Latched Peripheral Driver .......................ooon... Section 5
. DP8310 Octal Latched Peripheral Driver .............ccovviuiivnnnenn.. Section 5
DP8311 Octal Latched Peripheral Driver .............cocviiiiiieeenn... Section 5
DS1631 CMOS Dual Peripheral Driver .........ccoiiiiiiiiiinnnennnn., Section 5
DS1632 CMOS Dual Peripheral Driver ...t Section 5
DS1633 CMOS Dual Peripheral Driver ...........ccovviiiiiinnnnne.. Section 5
DS1634 CMOS Dual Peripheral Driver ...........cciiiiiiiiiiiniannnn.. Section 5
DS2001 High Current/Voltage Darlington Driver......................... Section 5
DS2002 High Current/Voltage Darlington Driver......................... Section 5
DS2003 High Current/Voltage Darlington Driver . ........................ Section 5

' DS2004 High Current/Voltage Darlington Driver...................oout Section 5
'DS3631 CMOS Dual Peripheral DIVer ..................uuuuuuuuneannn. Section 5
DS3632 CMOS Dual Peripheral Driver .............cccoviiiiiiiine... Section 5
DS3633 CMOS Dual Peripheral Driver ..........c...ccvviiiiinieninne... Section 5
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DS3634 CMOS Dual Peripheral Driver ............ccviiiiiiiieennneennnn Section 5 Power ICs
DS3654 Printer Solenoid Driver ..........c..coviiiiiiiiiiiiiiiiiiii Section 5 Power ICs
DS3658 Quad High Current Peripheral Driver ................c.oovivinn, Section 5 Power ICs
DS3668 Quad Fault Protected Peripheral Driver ..................... ... Section 5 Power ICs
DS3669 Quad High Current Peripheral Driver ........................... Section 5 Power ICs
DS3680 Quad Negative Voltage Relay Driver ................c..oouenn.. Section 5 Power ICs
DS9665 High Current/Voltage Darlington Driver......................... Section 5 Power ICs
DS9666 High Current/Voltage DarlingtonDriver......................... Section 5 Power ICs
DS9667 High Current/Voltage DarlingtonDriver......................... Section 5 Power ICs
DS9668 High Current/Voltage DarlingtonDriver......................... Section 5 Power ICs
DS55451 Series Dual Peripheral Drivers. ..........cocviviiieniinenn... Section 5 Power ICs
DS55452 Series Dual Peripheral Drivers. . .........ccoveiiiiiieninnennn.. Section 5 Power ICs
DS55453 Series Dual Peripheral Drivers. . .........coviiiiiiiiiiinennn, Section 5 Power ICs
DS55454 Series Dual Peripheral Drivers. ...........ccoiiiiiiiiiinnnnnn. Section 5 Power ICs
DS75450 Series Dual Peripheral Drivers. ............ccoiviiiiienannn.. Section 5 Power ICs
DS75451 Series Dual Peripheral Drivers. . ..........c..coiiiiienennn.. Section 5 Power ICs
DS75452 Series Dual Peripheral Drivers.................. Feveeaeneneaes Section 5 Power ICs
DS75453 Series Dual Peripheral Drivers. . ..........oveviniennnennnn.. Section 5 Power ICs
DS75454 Series Dual Peripheral Drivers. ...........coovvvviiiiiinon.. Section 5 Power ICs
HS7067 7-Amp, Multimode, High Efficiency Switching Regulator .......... Section 3 Power ICs
LF111 Voltage Comparator . . ......covvrieiiniiiiieeieiiiieeeenannns Section 3 Op Amps
LF147 Wide Bandwidth Quad JFET Input Operational Amplifier............ Section 1 Op Amps
LF155 Series Monolithic JFET Input Operational Amplifiers ............... Section 1 Op Amps
LF156.Series Monolithic JFET Input Operational Amplifiers ............... Section 1 Op Amps
LF157 Series Monolithic JFET Input Operational Amplifiers ............... Section 1 Op Amps
LF198 Monolithic Sample and Hold Circuit. . ..., Section6  Data Acquisition
LF211 Voltage Comparator . . ........ccoivriniiieiieiiiiieeenannnns Section 3 Op Amps
LF298 Monolithic Sample and Hold Circuit. ................... ...t Section6  Data Acquisition
LF311 Voltage Comparator . .......ccvvetviiiee e tieiiiiiieennnnnnnes Section 3 Op Amps
LF347 Wide Bandwidth Quad JFET Input Operational Amplifier............ Section 1 Op Amps
LF351 Wide Bandwidth JFET Input Operational Amplifier . ................ Section 1 Op Amps
LF353 Wide Bandwidth Dual JFET Input Operational Amplifier ............ Section 1 Op Amps
LF398A Monolithic Sample and Hold Circuit ............................ Section6  Data Acquisition
LF411 Low Offset, Low Drift JFET Input Operational Amplifier............. Section 1 Op Amps ]
LF412 Low Offset, Low Drift Dual JFET Operational Amplifier ............. Section 1 Op Amps |
LF441 Low Power JFET Input Operational Amplifier ..................... Section 1 Op Amps |
LF442 Dual Low Power JFET Input Operational Amplifier ................. Section 1 Op Amps |
LF444 Quad Low Power JFET Input Operational Amplifier ................ Section 1 Op Amps "
LF451 Wide-Bandwidth JFET Input Operational Amplifier.................. Section 1 Op Amps |
LF453 Wide-Bandwidth Dual JFET Input Operational Amplifier ............ Section 1 Op Amps /
LF11201 Quad SPST JFET Analog Switch.............cooiiiiiiiinn. Section8  Data Acquisition
LF11202 Quad SPST JFET Analog Switch.............oooviiiiinn. Section8  Data Acquisition f .
LF11331 Quad SPST JFET Analog Switch................coviiiinn.. Section8  Data Acquisition
LF11332 Quad SPST JFET Analog Switch................ccoiviinonn, Section8 : Data Acquisition
LF11333 Quad SPST JFET Analog Switch...............cooiiiiiini, Section8  Data Acquisition
LF13006 Digital Gain Set. ..o Section6  Data Acquisition -
LF13007 Digital Gain Set. ..ottt Section6  Data Acquisition
LF13201 Quad SPST JFET Analog Switch................cooovinnnn, Section8  Data Acquisition -
LF13202 Quad SPST JFET Analog Switch.............cooviiiiiinonn, Section8. Data Acquisition
LF13331 Quad SPST JFET Analog Switch............cooiiviiiiinnnn, Section8  Data Acquisition
LF13332 Quad SPST JFET Analog Switch............ccooiviiiiiiinnn, Section8  Data Acquisition'
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LF13333 Quad SPST JFET Analog Switch. ................cooiiiina... Section 8
LF13508 8-Channel Analog Multiplexer ...................ccviivina... Section 8
LF13509 4-Channel Analog Multiplexer ...................oooiiiiine. Section 8
LH0002 Buffer . .. .. P Section 2
LH0003 Wide Bandwidth Operational Amplifier.......................... Section 1
LHO0004 High Voltage Operational Amplifier............................. Section 1
* LHO0020 High Gain Operational Amplifier ............................... Section 6
* LH0022 High Performance FET Operational Amplifier . ................... Section 6
LHO0023 Sample and Hold Circuit . . .. .covoinieeieeii e Section 6
LH0024 High Slew Rate Operational Amplifier .......................... Section 1
LHO032 Ultra Fast FET-Input Operational Amplifier ...................... Section 1
LHO033 Fastand UltraFastBuffers .................... ... o... Section 2
LHO0036 Instrumentation Amplifier ............ ... i i, Section 4
LH0041 0.2-Amp Power Operational Amplifier .......................... Section 1
LHO0042 Low Cost FET Operational Amplifier............................ Section 1
LHO0043 Sample and Hold Circuit . . .. .covveniee e, Section 6
* LHO0044 Series Precision Low Noise Operational Amplifiers ............... Section 6
* LHO052 Precision FET Operational Amplifier............................ Section 6
LH0053 High Speed Sample and Hold Amplifier ......................... Section 6
* LHO0061 0.5 Amp Wide Band Operational Amplifier....................... Section 6
* LHO062 High Speed FET Operational Amplifier.......................... Section 6
LHO063 Fastand Ultra FastBuffers ................ ...t Section 2
LHOO070 Series BCD Buffered Reference ..............c.ocovviiina... Section 4
LHO071 Series Precision Buffered Reference ........................... Section 4
* LHOO075 Positive Precision Programmable Regulator ..................... Section 8
* LHO076 Negative Precision Programmable Regulator . ................... Section 8
* LH0082 Optical Communication Receiver/Amplifier ..................... Section 6
* LH0086 Digitally-Programmable-Gain Amplifier.......................... Section 6
LHO101 Power Operational Amplifier...............coiiiiiiiiiiinnn, Section 1
LH1605 5 Amp, High Efficiency Switching Regulator ..................... Section 3
LH2003 100 MHz Video Line Driver. ...ttt iiiinanennn. Section 2
LH2033 100 MHz Video LineDriver........... ..o, Section 2
* LH2101A Dual High Performance Operational Amplifier .................. Section 6
* LH2108 Dual Super Beta Operational Amplifier.......................... Section 6
* LH2110 Dual Voltage Follower . . ... ...t Section 6
LH2111 Dual Voltage Comparator . . ..........oouiiiiiiniiiiieennnnnnn, Section 3
* LH2201A Dual High Performance Operational Amplifier .................. Section 6
* LH2210 Dual Voltage Follower . ...t Section 6
LH2211 Dual Voltage Comparator . ...........covuiiiiiiiiinieeinnnn. Section 3
* LH2301A Dual High Performance Operational Amplifier .................. Section 6
* LH2308 Dual Super Beta Operational Amplifier.......................... Section 6
*LH2310 Dual Voltage Follower .. ...ttt iiiiiiinnnn. Section 6
LH2311 Dual Voltage Comparator . . ..........ccooiiiiniiinrinnneinnn.. Section 3
LH4001 Wideband CurrentBuffer .......... ...ttt Section 2
LH4002 Wideband VideoBuffer ..., Section 2
* LH4003 Precision RF Closed Loop Buffer .............................. Section 6
* LH4006 Precision RF Closed Loop Buffer ....................oooviit. Section 6
*LH4008 FastBuffer .......... ..o Section 6
"LH4009 FastBuffer .......... .ot e Section 6
LH4010 Fast FETBuUffer ...........oiiiiiiii i Section 6
LH4011 FastOpen Loop Buffer ........... ..., Section 6
*See Appendix G
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Additional Available Linear Devices contineq

- *LH4012Wideband Buffer ............c.oiiiiiiiiiiiiiiiiiii i Section 6
* LH4033C Fast and Ultra Fast Buffer Amplifiers . ......................... Section 6
* LH4063C Fast and Ultra Fast Buffer Amplifiers ................... ... ... Section 6
* LH4101 Wideband High Current Operational Amplifier ................... Section 6

LH4104 G-MIL Fast Settling High Current Operational Amplifier ........... Section 1
* LH4105 Precision Fast Settling High Current Operational Amplifier......... Section 6
* LH4106 +5V High Speed Operational Amplifier ......................... Section 6
* LH4117 Precision RF AmpIifier. .. .....oooiiiie it eees Section 6
LH4118 G-MIL Current Feedback Wide Band RF Amplifier................ Section 1
* LH4124C High Slew Rate Operational Amplifier ......................... Section 6
* LH4141C 0.2 Amp Power Operational Amplifier ......................... Section 6
* LH4161 High Speed Operational Amplifier . .............. ... .ot Section 6
* LH4162 Dual High Speed Operational Amplifier ......................... Section 6
* LH4200 General Purpose GaAs FET Amplifier .......................... Section 6
LH4860 Super Fast 12-Bit Track-Hold Amplifier ...................... ... Section 6
* LH7001 Positive/Negative Adjustable Regulator ........................ Section 8
LH7070 Series Precision BCD Buffered Reference ...................... Section 4
LH7071 Series Precision Binary Buffered Reference ..................... Section 4
LM10 Operational Amplifier and Voltage Reference...................... Section 1
LM11 Operational Amplifier.................... e e Section 1
LM12L 150W Operational Amplifier . ...ttt Section 1
LM12L 150W Operational Amplifier . ............cooiiiiiiiiiiiiinnen, Section 4
LM34 Precision Fahrenheit Temperature Sensor ........................ Section 5
LM35 Precision Centigrade Temperature Sensor ...................oou... Section 5
LM78G 4-Terminal Adjustable Regulator ....................... ... ... Section 1
LM78LXX Series 3-Terminal Positive Regulators ........................ Section 1
LM78MG 4-Terminal Adjustable Voltage Regulator ...................... Section 1
LM78MXX Series 3-Terminal Positive Regulator......................... Section 1
LM78S40 Universal Switching Regulator Subsystem ..................... Section 3
LM79LXXAC Series 3-Terminal Negative Regulator...................... Section 1
LM79MXX Terminal Negative Regulators.................... ... ot Section 1
LM79XX Series 3-Terminal Negative Regulators ........................ Section 1
LM101A Operational Amplifier ........... .. ..o it Section 1
LM102 Voltage Follower ... ... ittt Section 2
LM104 Negative Regulator ..., Section 1
LM105 Voltage Regulator .......... ..ot Section 1
LM106 Voltage Comparator .. ..........ceuuriiiiiereieeeeeneneneeens Section 3
LM107 Operational Amplifier. . ..........oooiiiiiiiiiiiiiiii i Section 1
LM108 Operational Amplifier. . ...ttt Section 1
LM109 5-Volt Regulator. ... ..ot iiiiiiienens Section 1
LM110 Voltage Follower .............oc i Section 2
LM111 Voltage Comparator ...........cooiiiiiiiiiiiiiiiiiiiiinnennn. Section 3
LM112 Operational Amplifier. .......... ... it Section 1
LM113 Reference Diode .......... e e Section 4
LM117 3-Terminal Adjustable Regulator........................oooia Section 1
LM117HV 3-Terminal Adjustable Regulator . ..................... ... Section 1
LM118 Operational Amplifier. . ..ot ittt Section 1
LM119 High Speed Dual Comparator ..............ccoiiiiiiiniiinnn. Section 3
LM120 Series 3-Terminal Negative Regulator ........................... Section 1
LM121 Precision Preamplifier . ............. ..ottt Section 4
LM123 3-Amp, 5-Volt Positive Regulator .....................oooiiiat, Section 1
*See Appendix G
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Additional Available Linear Devices contnueq)

LM124 Low Power Quad Operational Amplifier . ......................... Section 1
LM125Voltage Regulator ..ottt Section 1
LM126 Voltage Regulator ............coiiuiiiiiiiiii i Section 1
LM129 PrecisionReference ..............coi i Section 4
LM131 Precision Voltage-to-Frequency Converter ....................... Section 2
LM133 3-Amp Adjustable Negative Voltage Regulator ................... Section 1
LM134 3-Terminal Adjustable CurrentSource ..................ccovuun. Section 4
LM135 Precision Temperature Sensor ...............c.cciiiiiiienneneen. Section 5
LM136-2.5V ReferenceDiode ............ccoiiiiiiiiiiiiiiiiiie Section 4
LM136-5.0V ReferenceDiode ............ccoiiiiiiiiiiinniiennnnnnn Section 4
LM137 3-Terminal Adjustable Negative Regulator ....................... Section 1
LM137HV 3-Terminal Adjustable Negative Regulator (High Voltage) ....... Section 1
LM138 5-Amp Adjustable Regulator ................. ... ... . Section 1
LM139 Low Power Low Offset Voltage Quad Comparator ................ Section 3
LM140 Series 3-Terminal Positive Regulator . ........................... Section 1
LM140L Series 3-Terminal Positive Regulator ........................... Section 1
LM143 High Voltage Operational Amplifier........................ .. ... Section 1
LM144 High Voltage, High Slew Rate Operational Amplifier . .............. Section 1
LM145 Negative 3-AmpRegulator. ..., Section 1
LM146 Programmable Quad Operational Amplifier....................... Section 1
LM148 Quad 741 Operational Amplifier ...................c ciiiie... Section 1
LM149 Wide Band Decompensated (Ay(MIN) = 5) ...................... Section 1
LM150 3-Amp Adjustable Power Regulator ............................. Section 1
LM158 Low Power Dual Operational Amplifier........................... Section 1
LM160 High Speed Differential Comparator....................oooiuien. Section 3
LM161 High Speed Differential Comparator............................. Section 3
LM168 Precision Voltage Reference . ...t Section 4
LM169 Precision Voltage Reference .. .......... ..., Section 4
LM185 Adjustable Micropower Voltage Reference ....................... Section 4
LM185-1.2 Micropower Voltage Reference Diode ....................... Section 4
LM185-2.5 Micropower Voltage Reference Diode ....................... Section 4
LM193 Low Power Low Offset Voltage Dual Comparator ................. Section 3
LM194 Supermatch Pair ......... ..., Section 1
LM196 10-Amp Adjustable Voltage Regulator ........................... Section 1
LM199 Precision Reference ...t Section 4
LM201A Operational Amplifier ............. ..., Section 1
LM204 Negative Regulator ..............c ottt Section 1
LM205 Voltage Regulator ... Section 1
LM206 Voltage Comparator ...........oouuiiiiiniiiiiiiiiiiannnnn., Section 3
LM207 Operational Amplifier. . ... Section 1
LM208 Operational Amplifier. . ............. it Section 1
LM210 Voltage Follower ......... ..., Section 2
LM211 Voltage Comparator .. .......c.oveveiemiiineineneenareeenennns Section 3
LM212 Operational Amplifier. . ........ ..o Section 1
LM218 Operational Amplifier. ........ ... Section 1
LM219 High Speed Dual Comparator .............c.ccooviiieeeann.. ...Section 3
LM221 Precision Preamplifier . ...t Section 4
LM224 Low Power Quad Operational Amplifier .......................... Section 1
LM231 Precision Voltage-to-Frequency Converter ....................... Section 2
LM234 3-Terminal Adjustable CurrentSource .........................0 Section 4
LM235 Precision Temperature Sensor .........coovviiiiieeiiivnneennns Section 5
‘See Appendix G
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Additional Available Linear Devices continues

LM236-2.5V ReferenceDiode ...........ciiiiiiiiiiiiiiiiiiiiaann, Section 4
LM236-5.0V ReferenceDiode ............cccviiiiiiiiiiiiiiiinnnnnn. Section 4
LM239 Low Power Low Offset Voltage Quad Comparator ................ Section 3
LM246 Programmable Quad Operational Amplifier....................... Section 1
LM248 Quad 741 Operational Amplifier ................ccvviia.a.. Section 1
LM258 Low Power Dual Operational Amplifier........................... Section 1
LM261 High Speed Differential Comparator.................c.cooevnn... Section 3
LM268 Precision Voltage Reference ...t Section 4
LM285 Adjustable Micropower Voltage Reference....................... Section 4
LM285-1.2 Micropower Voltage Reference Diode ....................... Section 4
LM285-2.5 Micropower Voltage Reference Diode ....................... Section 4
LM293 Low Power Low Offset Voltage Dual Comparator ................. Section 3
LM299 Precision Reference ..., Section 4
LM301A Operational Amplifier .............. ... Section 1
LM302 Voltage Follower ..........vuritiiiiiiiiiiiiiieinniinnannns Section 2
LM304 Negative Regulator ............ .ottt Section 1
LM305 Voltage Regulator ............cooiiiiiiiiiiiiiiiiiiiiiiiinn.. Section 1
LM306 Voltage Comparator ...........cccvviiiiiiiinnierennnnnnnens Section 3
LM307 Operational Amplifier. ... Section 1
LM308 Operational Amplifier. . ........ccovriiiiiiiiiiiii it Section 1
LM309 5-VoltRegulator.......... ..ottt Section 1
LM310 Voltage Follower ............iiiiiiiiii it iniannnn Section 2
LM311 Voltage Comparator ...........c.ovteeruienineeneeennnennnnnnns Section 3
LM312 Operational Amplifier. ...t Section 1
LM313 ReferenceDiode ........conuuiiiiiiiiii i Section 4
LM317 3-Terminal Adjustable Regulator..................... .. ... Section 1
LM317HV 3-Terminal Adjustable Regulator .................. ... ... ..., Section 1
LM317L 3-Terminal Adjustable Regulator .........................oo.e Section 1
LM318 Operational Amplifier. .. .........cooiiiiiiiiiiii i Section 1
LM319 High Speed Dual Comparator .............cccviiuuuiiiinnnnnnnnn Section 3
LM320 Series 3-Terminal Negative Regulator ........................... Section 1
LM320L Series 3-Terminal Negative Regulator . ......................... Section 1
LM321 Precision Preamplifier ........... ... ... o i Section 4
LM323 3-Amp, 5-Volt Positive Regulator ................. ... ...t Section 1
LM324 Low Power Quad Operational Amplifier . ......................... Section 1
LM325 Voltage Regulator .............coiiiiiiiiiiiiiiiiiiiiiinn.., Section 1
LM326 Voltage Regulator ........... ..o Section 1
LM329 Precision Reference ..........ouuiiiiiiiiiiiiiiiiiiiiiannnnns Section 4
LM330 3-Terminal Positive Regulator . ................cooooiiiiiin..,. Section 2
LM331 Precision Voltage-to-Frequency Converter ....................... Section 2
LM333 3-Amp Adjustable Negative Voltage Regulator ................... Section 1
LM334 3-Terminal Adjustable CurrentSource ..............covvvvvne... Section 4
LM335 Precision Temperature Sensor .............ccooiiiiiiiiininnn.. Section 5
LM336-2.5V ReferenceDiode ............cciiiiiiiiiiiiiiiiiii Section 4
LM336-5.0V ReferenceDiode ..........covviiiiiiiiiiiiiiiiiiiiiiann, Section 4
LM337 3-Terminal Adjustable Negative Regulator ....................... Section 1
LM337HV 3-Terminal Adjustable Negative Regulator (High Voltage) ....... Section 1
LM337L 3-Terminal Adjustable Regulator .........................out. Section 1
LM338 5-Amp Adjustable Regulator ...............cccoiiiiiiiiiina.. Section 1
LM339 Low Power Low Offset Voltage Quad Comparator ................ Section 3
LM340 Series 3-Terminal Positive Regulator ......................cout. Section 1
*See Appendix G
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Additional Available Linear Devices contineq

LM340L Series 3-Terminal Positive Regulator ........................... Section 1 Power ICs
LM341 Series 3-Terminal Positive Regulator . .................... .. ..., Section 1 Power ICs
LM342 Series 3-Terminal Positive Regulator ............................ Section 1 Power ICs
LM343 High Voltage Operational Amplifier...............c.cooiiiiiian, Section 1 Op Amps
LM344 High Voltage, High Slew Rate Operational Amplifier ............... Section 1 Op Amps
LM345 Negative 3-AmpRegulator. ..o, Section 1 Power ICs
LM346 Programmable Quad Operational Amplifier....................... Section 1 Op Amps
LM348 Quad 741 Operational Amplifier ...................ccoeiiiian.. Section 1 Op Amps
LM349 Wide Band Decompensated (Ay(MIN) = 5) ...........coovvvnnt. Section 1 Op Amps
LM350 3-Amp Adjustable Power Regulator ............................. Section 1 Power ICs
LM358 Low Power Dual Operational Amplifier........................... Section 1 Op Amps
LM359 Dual, High Speed, Programmable Current Mode (Norton) Amplifier . . Section 1 Op Amps
LM360 High Speed Differential Comparator. ...............c.ccvveevne... Section 3 Op Amps
LM361 High Speed Differential Comparator............................. Section 3 Op Amps
LM368 Precision Voltage Reference . . .......... ..., Section4  Data Acquisition
LM368-2.5 Precision Voltage Reference .................coovivviinn.. Section4  Data Acquisition
LM369 Precision Voltage Reference .. ...........coooiiiiiiiiiiiiinan., Section4  Data Acquisition
LM376 Voltage Regulator ..ot Section 1 Power ICs
LM385 Adjustable Micropower Voltage Reference....................... Section4  Data Acquisition
LM385-1.2 Micropower Voltage Reference Diode ....................... Section4  Data Acquisition
LM385-2.5 Micropower Voltage Reference Diode ....................... Section4  Data Acquisition
LM392 Low Power Operational Amplifier/Voltage Comparator ............ Section 1 Op Amps
LM393 Low Power Low Offset Voltage Dual Comparator ................. Section 3 Op Amps
LM394 Supermatch Pair ...ttt Section 1 Op Amps
LM396 10-Amp Adjustable Voltage Regulator . ...................... ... Section 1 Power ICs
LM399 Precision Reference ...........cciiiiiiiiiiiiiiiiiiiiiiannnnn. Section4  Data Acquisition
LM431A Adjustable Precision Zener ShuntRegulator .................... Section 1 Power ICs
LMB04 4-Channel MUX-AMP ...ttt iiei e eeeiieeeennaaaes Section 1 Op Amps
LM607 Precision Operational Amplifier . . .............. oot Section 1 Op Amps
LM611 Operational Amplifier and Adjustable Reference .................. Section 1 Op Amps
LM612 Dual-Channel Comparator and Reference ....................... Section 3 Op Amps
LM613 Dual Operational Amplifier, Dual Comparator, and Adjustable
Reference ...t e Section 3 Op Amps
LM613 Dual Operational Amplifier, Dual Comparator, and Adjustable
Reference . ..... ..ot e i e Section 1 Op Amps
LM614 Quad Operational Amplifier and Adjustable Reference............. Section 1 Op Amps
LM615 Quad Comparator and Adjustable Reference..................... Section 3 Op Amps
LM621 Brushless Motor Commutator .............covvviiiiiiiniinnnen. Section 4 Power ICs
LM627 Precision Operational Amplifier .. ............. ...t Section 1 Op Amps
LM628 Precision MotionController ... Section 4 Power ICs
LM629 Precision MotionController ............. ...ttt Section 4 Power ICs
LM637 Precision Operational Amplifier . ...............ccoviiiiiiiiin.. Section 1 Op Amps
LM675 Power Operational Amplifier .................cccoiiiiiiiiiin.. Section 1 Op Amps
LM709 Operational Amplifier. . ......cooviiiiiiiiiiiiiiiiiiiieiiennns Section 1 Op Amps
LM710 Voltage Comparator ...........c.ccoeiiiiiiiiiieinnnneeeennnnns Section 3 Op Amps
LM715 High Speed Operational Amplifier.................. ..o, Section 1 Op Amps
LM723 Voltage Regulator ..............cooiiiiiiiiiiiiiiiiiiiininn, Section 1 Power ICs
LM725 Operational Amplifier. . ..........cooiiiiiiiiiiiiiiiiiiiiiinnn. Section 1 Op Amps
LM741 Operational Amplifier. ...ttt Section 1 Op Amps
LM747 Dual Operational Amplifier ........... ..o, Section 1 Op Amps
- LM748 Operational Amplifier. ...............co i, Section 1 Op Amps
*See Appendix G




Additional Available Linear Devices connueq)

LM759 Power Operational Amplifier ............. ...t Section 1
LM760 High Speed Differential Comparator.................coovvuvn.n. Section 3
LM1201 Video Amplifier System. ..ottt Section 1
LM1202 230 MHz Video Amplifier System ...............c..coiiiiaa.. Section 1
LM1203 RGB Video Amplifier System............ccoiiiiiiiiiiiiiinn, Section 1
LM1203A 100 MHz RGB Video Amplifier System ........................ Section 1
LM1414 Dual Differential Voltage Comparator .................ccoovuue.. Section 3
LM1458 Dual Operational Amplifier . ...........coiiiiiiiiiiiiiinnnnn.. Section 1
LM1524D Regulating Pulse Width Modulator............................ Section 3
LM1558 Dual Operational Amplifier . ............. ... iin... Section 1
LM1575 Simple Switcher 1A Step-Down Voltage Regulator ............... Section 3
LM1575HYV Simple Switcher 1A Step-Down Voltage Regulator ............ Section 3
LM1577 Simple Switcher Step-Up Voltage Regulator .................... Section 3
LM1578A SwitchingRegulator ...ttt Section 3
LM1801 Battery Operated Power Comparator...............covvueevvnnn. Section 3
LM1875 20 Watt Power Audio Amplifier ...t Section 1
LM1877 Dual Power Audio Amplifier .............coiiiiiiiiiiiiiiann, Section 1
LM1921 1 Amp Industrial Switch ............. ... ..o il Section 6
LM1950 750 mA High Side Switch ... ...ttt Section 6
LM1951 Solid State 1 Amp Switch . ...t e e Section 6
LM2524D Regulating Pulse Width Modulator. ................... ... .. ... Section 3
LM2574 Simple Switcher 0.5A Step-Down Voltage Regulator ............. Section 3
LM2574HV Simple Switcher 0.5A Step-Down Voltage Regulator. . ......... Section 3
LM2575 Simple Switcher 1A Step-Down Voltage Regulator ............... Section 3
LM2575HYV Simple Switcher 1A Step-Down Voltage Regulator ............ Section 3
LM2576 Simple Switcher 3A Step-Down Voltage Regulator ............... Section 3
LM2576HV Simple Switcher 3A Step-Down Voltage Regulator ............ Section 3
LM2577 Simple Switcher Step-Up Voltage Regulator .................... Section 3
LM2578A Switching Regulator .............cooiiiiiiiiiiiiiiiiinnnn, Section 3
LM2877 Dual 4 Watt Power Audio Amplifier................. ... ... .... Section 1
LM2878 Dual 5 Watt Power Audio Amplifier..................... ... ... Section 1
LM2879 Dual 8 Watt Audio Amplifier............. e e Section 1
LM2900 Quad Amplifier .......ooneut i e Section 1
LM2901 Low Power Low Offset Voltage Quad Comparator ............... Section 3
LM2902 Low Power Quad Operational Amplifier......................... Section 1
LM2903 Low Power Low Offset Voltage Dual Comparator ................ Section 3
LM2904 Low Power Dual Operational Amplifier.......................... Section 1
LM2924 Low Power Operational Amplifier/Voltage Comparator ........... Section 1
LM2925 Low Dropout Regulator with Delayed Reset . .................... Section 2
LM2926 Low Dropout Regulator with Delayed Reset .....................Section2
LM2927 Low Dropout Regulator with Delayed Reset ..................... Section 2
LM2930 3-Terminal Positive Regulator .. ...................cooiiiat.. Section 2
LM2931 Series Low Dropout Regulators ................cooovviiiinn.t. Section 2
LM2935 Low Dropout Dual Regulator .............coooviiiiiiiinn.., Section 2
LM2936 Ultra-Low Quiescent Current 5V Regulator...................... Section 2
LM2937 500 mA Low DropoutRegulator ...............coooiiiiiin.t. Section 2
LM2940/LM2940C 1A Low Dropout Regulators . ...................ouue Section 2
LM2941/LM2941C 1A Low Dropout Adjustable Regulators ............... Section 2
LM2984 Microprocessor Power Supply System ...............ovveennnn. Section 2
LM2990 Negative Low Dropout Regulator .................coovviinne. Section 2
LM2991 Negative Low Dropout Adjustable Regulator .................... Section 2
*See Appendix G
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Additional Available Linear Devices conineq

LM3080 Operational Transconductance Amplifier ....................... Section 1 Op Amps
LM3301 Quad Amplifier ........ooiti e Section 1 Op Amps
LM3302 Low Power Low Offset Voltage Quad Comparator ............... Section 3 Op Amps
LM3303 Quad Operational Amplifier ................. ...l Section 1 Op Amps
LM3401 Quad Amplifier .. ......oou it e Section 1 Op Amps
LM3403 Quad Operational Amplifier ........... .. ..o, Section 1 Op Amps
LM3524D Regulating Pulse Width Modulator. . .......................... Section 3 Power ICs
LM3578A Switching Regulator ..., Section 3 Power ICs
LM3875 High Performance 40 Watt Audio Power Amplifier................ Section 1 Op Amps
LM3900 Quad Amplifier ..ottt Section 1 Op Amps
LM3911 Température Controller ................. .. i, Section5  Data Acquisition
LM3999 Precision Reference ... Section4  Data Acquisition
LM4040 Precision Micropower Shunt Voltage Reference ................. Section4  Data Acquisition
LM4041 Precision Micropower Shunt Voltage Reference ................. Section4  Data Acquisition
LM4136 Quad Operational Amplifier ................ccooviiii.... Section 1 Op Amps
LM4250 Programmable Operational Amplifier ........................... Section 1 Op Amps
LM4431 Micropower Shunt Voltage Reference .......................... Section4  Data Acquisition
LM6118 Fast Settling Dual Operational Amplifier ........................ Section 1 Op Amps
LM6121 High Speed Buffer ...........coiiiiiiiiiiii i Section 2 Op Amps
LM6125 HighSpeed Buffer . ..........cooiviiiiiii e Section 2 Op Amps
LM6161 High Speed Operational Amplifier.............................. Section 1 Op Amps
LM6162 High Speed Operational Amplifier.......................o..L. Section 1 Op Amps
LM6164 High Speed Operational Amplifier.............................. Section 1 Op Amps
LM6165 High Speed Operational Amplifier. ............................. Section 1 Op Amps
LM6181 100 mA, 100 MHz Current Feedback Ameplifier .................. Section 1 Op Amps
LM6218 Fast Settling Dual Operational Amplifier ........................ Section 1 Op Amps
LM6221 High Speed Buffer ........ ... . i Section 2 Op Amps
LM6225 High Speed Buffer ...........ccoviiiiii i Section 2 Op Amps
LM6261 High Speed Operational Amplifier.............................. Section 1 Op Amps
LM6262 High Speed Operational Amplifier. ............................. Section 1 Op Amps
LM6264 High Speed Operational Amplifier.............................. Section 1 Op Amps
LM6265 High Speed Operational Amplifier. ............. ..., Section 1 Op Amps
LM6313 High Speed, High Power Operational Amplifier .................. Section 1 Op Amps
LM6321 High Speed Buffer ...........coviiiiiii i Section 2 Op Amps
LM6325 High Speed Buffer .. ...... ..o Section 2 Op Amps
LM6361 High Speed Operational Amplifier.............................. Section 1 Op Amps
LM6362 High Speed Operational Amplifier. ..................... ... ... Section 1 Op Amps
LM6364 High Speed Operational Amplifier. ..................... ... ... Section 1 Op Amps
LM6365 High Speed Operational Amplifier. ............................. Section 1 Op Amps
LM6685 Uitra Fast Single Latched Comparator.......................... Section 3 Op Amps
LM6687 Ultra Fast Voltage Comparator ... Section 3 Op Amps
LM7800 Series 3-Terminal Positive Regulator..................... ... ... Section 1 Power ICs
LM9140 Precision Micropower Shunt Voltage Reference ................. Section4  Data Acquisition
LM12454 12-Bit + Sign Data Acquisition System with Self-Calibration ..... Section1  Data Acquisition
LM12458 12-Bit + Sign Data Acquisition System with Self-Calibration ... .. Section 1 Data Acquisition
LM13080 Programmable Power Operational Amplifier.................... Section 1 Op Amps
LM13600 Dual Operational Transconductance Amplifier with Linearizing

Diodesand Buffers..........couiieiiniiii e Section 1 Op Amps
LM18293 Four Channel Push-Pull Driver ..................oooiiiiinnn, Section 4 Power ICs
LM18298 Dual Full-Bridge Driver ..., Section 4 Power ICs
LMC660 CMOS Quad Operational Amplifier ..................... ... Section 1 Op Amps
*See Appendix G
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Additional Available Linear Devices connues

LMC662 CMOS Dual Operational Amplifier .....................oouie. Section 1 Op‘Amps
LMC6022 Micropower CMOS Dual Operational Amplifier ................. Section 1 Op Amps
LMC6024 Micropower CMOS Quad Operational Amplifier ................ Section 1 Op Amps
LMC6032 CMOS Dual Operational Amplifier . ........................... Section 1 .Op Amps
LMC6034 CMOS Quad Operational Amplifier ........................... Section 1 Op Amps
LMC6041 CMOS Single Micropower Operational Amplifier................ Section 1 Op Amps
LMC6042 CMOS Dual Micropower Operational Amplifier ................. Section 1 Op Amps
LMC6044 CMOS Quad Micropower Operational Amplifier ................ Section 1 Op Amps
LMC6061 Precision CMOS Single Micropower Operational Amplifier . ...... Section 1 Op Amps
LMC6062 Precision CMOS Dual Micropower Operational Amplifier ........ Section 1 Op Amps
LMC6064 Precision CMOS Quad Micropower Operational Amplifier. . ...... Section 1 Op Amps
LMC6081 Precision CMOS Single Operational Amplifier .................. Section 1 Op Amps
LMC6082 Precision CMOS Dual Operational Amplifier ................... Section 1 Op Amps
LMC6084 Precision CMOS Quad Operational Amplifier................... Section 1 Op Amps
LMC6482 CMOS Dual Rail-to-Rail Input and Output Operational Amplifier . .Section 1 Op Amps
LMC6484 CMOS Quad Rail-to-Rail Input and Output Operational Amplifier . . Section 1 Op Amps
LMC7660 Switched Capacitor Voltage Converter . ....................... Section 3 Power ICs
LMD18200 3A,55VH-Bridge .. ........cvviiiiiiii i Section 4 Power ICs
LMD18201 3A,55VH-Bridge . . . . oottt Section 4 ‘Power ICs
LMD18400 Quad High Side Driver ..........ooiviiiiiiiiiiiiinnninnnn Section 6 Power ICs
LMF40 High Performance 4th-Order Switched Capacitor Butterworth

Low-Pass Filter ........oouuuiiiiiii i Section7  Data Acquisition
LMF60 High Performance 6th-Order Switched Capacitor Butterworth e

LOW-Pass Filter .. ... i i it i i it eeenans Section7  Data Acquisition
LMF90 4th-Order Elliptic Notch Filter ................coooiiiiiiiiiat, Section7  Data Acquisition
LMF100 High Performance Dual Switched Capacitor Filter................ Section7  Data Acquisition
LMF120 Mask Programmable Switched Capacitor Filter . ................. Section7  Data Acquisition
LMF380 Triple One-Third Octave Switched Capacitor Active Filter ... ...... Section7  Data Acquisition
LP124 Low Power Quad Operational Amplifier ...................covuut. Section 1 Op Amps
LP265 Micropower Programmable Quad Comparator .................... Section 3 Op Amps
LP311 Voltage Comparator . . ........coiiiiiiiiiiiiiiiiiiiininnnns Section 3 Op Amps
LP324 Low Power Quad Operational Amplifier ..................... . ... Section 1 Op Amps
LP339 Ultra-Low Power Quad Comparator..............covviieeevnnnnn. Section 3 Op Amps
LP365 Micropower Programmable Quad Comparator .................... Section 3 Op Amps
LP2902 Low Power Quad Operational Amplifier ......................... Section 1 Op Amps
LP2950 5V Adjustable Micropower Voltage Regulator .................... Section 2 Power ICs
LP2951 Adjustable Micropower Voltage Regulator....................... Section 2 Power ICs
LP2952 Adjustable Micropower Low-Dropout Voltage Regulator............. Section 2 Power ICs
LP2953 Adjustable Micropower Low-Dropout Voltage Regulator............ Section 2 Power ICs
LP2954 5V Micropower Low-Dropout Voltage Regulator.................. Section 2 Power ICs
LPC660 Low Power CMOS Quad Operational Amplifier .................. Section 1 Op Amps
LPC661 Low Power CMOS Operational Amplifier ........................ Section 1 . Op Amps
LPC662 Low Power CMOS Dual Operational Amplifier ................... Section 1 Op Amps
MF4 4th Order Switched Capacitor Butterworth Lowpass Filter ............ Section7  Data Acquisition
MF5 Universal Monolithic Switched Capacitor Filter. . .................... Section7  Data Acquisition
MF6 6th Order Switched Capacitor Butterworth Lowpass Filter ............ Section7  Data Acquisition
MF8 4th Order Switched Capacitor Bandpass Filter . ..................... Section7  Data Acquisition
MF10 Universal Monolithic Dual Switched Capacitor Filter .. .............. Section7  Data Acquisition
MM54C905 12-Bit Successive Approximation Register ................... Section2  Data Acquisition
MM54HC4016 Quad Analog Switch ...........coviiiiiiiiiiniieeens Section8 Data Acquisition
MM54HC4051 8-Channel Analog Multiplexer ...............ccovviuvenn. Section8 Data Acquisition
*See Appendix G
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Additional Available Linear Devices contines

MM54HC4052 Dual 4-Channel Analog Multiplexer....................... Section8  Data Acquisition
MM54HC4053 Triple 2-Channel Analog Multiplexer...................... Section8  Data Acquisition
MM54HC4066 Quad Analog Switch ..o, Section8  Data Acquisition
MM54HC4316 Quad Analog Switch with Level Translator ................ Section8  Data Acquisition
MM74C905 12-Bit Successive Approximation Register ................... Section2  Data Acquisition
MM74HC4016 Quad Analog Switch ................ ...l Section8  Data Acquisition
MM74HC4051 8-Channel Analog Multiplexer ........................... Section8  Data Acquisition
MM74HC4052 Dual 4-Channel Analog Multiplexer....................... Section8  Data Acquisition
MM74HC4053 Triple 2-Channel Analog Multiplexer ...................... Section8  Data Acquisition
MM74HC4066 Quad Analog Switch ............ ..., Section8  Data Acquisition
MM74HC4316 Quad Analog Switch with Level Translator ................ Section8  Data Acquisition
OPO07 Low Offset, Low Drift Operational Amplifier........................ Section 1 Op Amps
TLO81 Wide Bandwidth JFET Input Operational Amplifier ................. Section 1 Op Amps
TLO82 Wide Bandwidth Dual JFET Input Operational Amplifier ............ Section 1 Op Amps
*See Appendix G
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Cross Reference by Part Number

@Natidnal

Semiconductor
Cross Reference by Part Number

A complete interchangeability list of Linear IC’s offered by most Ihtegrated Circuit Manufacturers is listed in this section, and
references the nearest National Semiconductor Corporation direct replacement or recommended replacement with either an
improved or functional replacement. '

The following companies are included in this cross reference:

Analog Devices Harris (GE/RCA/ Intersil) Philips Signetics

Burr Brown Hitachi Precision Monolithics Inc. Siliconix

Cherry Linear Technology Corp. Raytheon '~ Texas Instruments -

Elantec Maxim Samsung Toshiba )

Fairchild (NSC) Motorola SGS Thompson . Unitrode

NSC NSC NSsC
Part Number Part Number Part Number Part Number Part Number Part Number
ANALOG DEVICES
AD0042 LH0042 | AD590 LM135 S AD7542 DAC1210 S
AD101A LM101A | AD590 LM34 S AD7545 DAC1208 S
AD201A LM201A | AD590 LM35 S AD7545 DAC1209 S
AD301A LM301A | AD611 LF441 | AD7545 DAC1210 S
AD5035 LHO042 S AD624 LM363 ) AD7548 DAC1230 S
AD506 LH0022 S AD650 LM331 S AD7548 DAC1231 S
AD509 LH0003 S AD651 LM331 S AD7548 DAC1232 S
AD521 LH0036 S AD654 LM331 S AD7552 ADC1220 S
AD521 LM363 S AD673 ADCO0841 S AD7552 ADC1225 S
AD522 LH0038 S AD707 LM607 | AD7575 ADC0820 )
AD524 LM363 S AD711 LF411 ) AD7576 ADC0820 S
AD537 LM331 S AD712 LF412 S AD7578 ADC1205 S
AD546 LPC660 I AD741 LM741 D AD7578 ADC1225 S
AD546 LPC662 | AD746 LM6218 | AD7820 ADC0820 D
AD548 LF441 D AD7502 LF13509 S AD7821 ADC08061 1
AD549 LPC660 | AD7523 DAC0830 S AD7824 ADC08064 |
AD549 LPC662 | AD7523 DAC0831 S AD7828 ADC08068 |
AD562 DAC1266 S AD7523 DAC0832 S AD844 LM6181 1
AD563 DAC1265 S AD7524 DAC0830 S AD846 LM6181 |
AD565A DAC1265 S AD7524 DAC0831 S AD847 LM6161 D
AD566A DAC1266 S AD7524 DACO0832 S AD848 LM6164 D
AD567 DAC1230 S AD7533 DAC1020 D AD849 LM6165 D
AD573 ADC1005 S AD7533 DAC1021 D AD96685 LM6685 |
AD581 LH0070 | AD7533 DAC1022 D AD96687 LM6687 |
AD582 LF398 S AD7541 DAC1218 S ADDAC-08 DAC0800 D
AD583 LF398 S AD7541 DAC1219 S ADDAC-08 DAC0801 D
AD588 LM369 S AD7541A DAC1218 S ADDAC-08 DAC0802 D
AD589M LM385 | AD7541A DAC1219 S ADOPO7 LM607 |
AD589U LM185 | AD7542 DAC1208 S HTC-0300 LH4860 S
AD590 LM134 S AD7542 DAC1209 S
The ing i are appended to assist you in finding the best option.

S = NSC Similar Device 1 = NSC Improved Device D = NSC Direct Replacement
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NSC NSC NSC
Part Number Part Number Part Number Part Number Part Number Part Number
BURR-BROWN CHERRY
3507 LH0003 S OPA111 LHO0052 S CS-189 LM1819
3507 LM118 S OPA121 LF441A S CS-2907 LM2907
3507 LM6361 S OPA121 LHO0022 S CS-2917 LM2917
3507 LM709 S OPA121 LH0042 S CS-925 LM2925
3510 LM101 S OPA156 LF156 S CS-935 LM2935
3510 LM107 S OPA21 LM108A S
3510 LM112 S OPA21 LM11 S ELANTEC
3510 LM725 S OPA2111 LF353 S EHA2500 LM6161 s
3510 LM748 S OPA2111 LF412A S EHA2502 LM6161 s
3533 LH0033 S OPA2111 LF442A S EHA2505 LM6361 s
3542 LH0042 S OPA2111 LH2011 S EHA2510 LM6161 S
3550 LMé361 S OPA2111 LH2101A S EHA2512 LM6161 S
3551 LH0024 S OPA2111 LH2108A S EHA2515 LM6361 s
3551 LM6361 S OPA2111 LM1558 S EHA2520 LM6164 s
3553 LH0002 S OPA2111 LM358 S EHA2522 LM6164 s
3553 LH0063 S OPA2111 LM2904 S EHA2525 LM6364 S
3554 LH0032 S OPA2111 LM747A S EHA2600 LM6161 S
3571 LM675 S OPA27 LHO044 S EHA2602 LM6161 s
3572 LHO0021 S OPA27 LM627 S EHA2605 LM6361 s
3573 LM675 S OPA37 LM637 S EHA2620 LM6164 s
3580 LHO004 S OPA404 LF444A S EHA2622 LM6164 S
3580 LM143 S OPA404 LM837 S EHA2625 LM6364 S
3580 LM144 S OPA404 LMC660 S EL2006 LM6161 s
3606A6 LHO0084 S OPA511 LM675 S EL2006C LM6261 s
3606A6 LHO0086 S OPA541 LHO101 S EL2020 LM6181 |
3626 LHO036 S OPA541 LM12 S ELH0002 LHO0002 D
3629 LH0038 S OPA602 LF411 S ELHO0021 LHO0021 D
ADC80 ADC1280 S OPA605 LHO0005 S ELH0032 LH0032 D
DAC7541A AD7521 S OPA605 LH0032 S ELH0033 LH0033 D
DAC7541A AD7531 S OPA633 LH0033 S ELH0041 LH0041 D
DAC7541A DAC1218 S OPA633 LH4001 S ELHO101 LHO101 D
DAC7541A DAC1219 S PGA100/102 LH0086 S
DAC811 ADC1230 S PGA200/201 LHO084 S
HO0S-100 LH0033 S SHC298 LF298 D
HI-508 LF13508 S SHC298 LH0043 S
HI-509 LF13509 S SHC5320 LHO053 D
INA101 LM163 S SHC80 LF398 S
INA101HP LM363 S SHC85 LF398 S
INA102 LHO038 S SHC85 LH0053 S
INA102 LM363 S VFC32 LM131/331 S
The g are appended to assist you in finding the best option.
S = NSC Similar Device I = NSC Improved Device D = NSC Direct Replacement
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Cross Reference by Part Number

NSC NSC NSC
Part Number Part Number Part Number Part Number Part Number Part Number
FAIRCHILD (NSC)
rA101 LM101 D wA5156 TP5156 D pA78M12 LM78M12 D
pA105 LM105 D wA555 LM555 D HA78MXX LM341-XX D
pA108 LM108 D nA556 LM556 D MATBMXX LM78MXX D
wA108A LM108A D rA5800 TP3204 D PATBXX LM140-XX D
nA110 LM110 D wA709 LM709 D PATBXX LM340-XX D
pAt11 LM111 D rA710 LM710 D rA78XX LM78XX D
pA117 LM117 D RA711 LM711 D rA7905 LM7905 D
pA124 LM124 D pA723 LM723 D wA7912 LM7912 D
pA139 LM139 D rA725 LM725 D nA7915 LM7915 D
nA1458 LM1458 D nA741 LM741 D wA79M05 LM79MO05 D
pA1489 DS1489 D pA747 LM747 D HA79M12 LM79M12 D
nA1558 LM1558 D nA748 LM748 D nA79M15 LM79M15 D
pA201 LM201 D rA75107 DS75107 D HA79MXX LM320-XX D
nA208 LM208 D nA75108 DS75108 D RA79XX LM320-XX D
pA208A LM208A D nA75150 DS75150 D BA79XX LM79LXX D
pA2111 LH2111 D wA75154 DS75154 D HA79XX LM79MXX D
pA224 LM224 D 1A75450 DS75450 D HA79XX LM79XX D
rA239 LM239 D pA75491 DS75491 D DAC1508 MC1508 D
pA26LS31 DS26LS31 D pA760 LM760 D SH0002 LH0002 D
nA26LS32 DS26LS32 D RA771 LF351 D SH1605 LH1605 D
pA2901 LM2901 D pAT772 LF353 D
MA301 LM301 D MAT74 LF347 D HARRIS (GE/RCA/Intersil)
HA301A LM301A D nA7805 LM140 D pAT48 LM748 D
wA305 LM305 D pA7805 LM340-5 D AD7520 DAC1021 D
pA3052 TP3052 D pA7805 LM7805 D AD7520 DAC1022 D
MA305A LM305A D wA7806 LM7806 D AD7521 DAC1220 D
wA308 LM308 D pA7808 LM7808 D AD7521 DAC1221 D
pA3086 LM3086 D pA7812 LM140 D AD7521 DAC1222 D
nA30S54 TP3054 D nA7812 LM340-12 D AD7530 DAC1020 s
wA30857 TP3057 D wA7812 LM7812 D AD7530 DAG1021 s
pA30S64 TP3064 D wA7815 LM140 D AD7530 DAC1022 S
wA30S67 TP3067 D nA7815 LM340-15 D AD7531 DAC1220 D
pA311 LM311 D nA7815 LM7815 D AD7531 DAC1221 D
wA317 LM317 D wA7818 LM7818 D AD7531 DAC1222 D
nA324 LM324 D nA7824 LM7824 D AD7533 DAC1020 D
wA3302 LM3302 D wA78LO5 LM78L05 D AD7533 DAC1021 D
1A348 LM348 D pA78L12 LM78L12 D AD7533 DAC1022 D
wA3486 DS3486 D HA78L15 LM78L15 D AD7541 DAC1218 s
1A350 LM350 D PATBLXXA LM78LXXA D AD7541 DAC1219 s
rA5116 TP5116 D wA78M05 LM78MO05 D ADC0801 ADC0801 D
ADC0802 ADC0802 D
ADC0803 ADC0803 D
The g are app to assist you in finding the best option.

S = NSC Similar Device

1 = NSC Improved Device

D = NSC Direct Replacement
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NsC NSC NSC

Part Number Part Number Part Number Part Number Part Number Part Number

HARRIS (GE/RCA/Intersil

(Continued) HA2406 LM604 s HA5141 LM4250 s
ADC0804 ADC0S04 D HA2420 LH0023 s HA5142 LF442 D
CA081 LF411 s HA2420 LH0043 s HA5144 LF444 D
CA081 TLOB1 D HA2500 LM6161 s HA5160 LF357 s
CA082 LF412 s HA2502 LM6161 s HA5160 LH0062 s
CAoB2 TLo82 o HA2505 LM6361 s HA5162 LH0062 s
CA084 LF147 s HA2510 LM118 s HA5170 LF151 s
CA084 LF347 s HA2510 LM318 s HA5170 LF155 s
CA124 LM124 D HA2510 LM6161 s HA5170 LF156 s
CA139 LM139 D HA2512 LMB161 s HA5170 LF157 s
CA139A LM139A D HA2515 LM6361 s HA5170 LF355 s
CA1458 LM1458 D HA2520 LM6164 s HA5170 LF356 s
CA1558 LM1558 D HA2520 LM6113 s HA5180 LH0022 s
CA158 LM158 D HA2522 LM6164 s HA5180 LH0042 s
CA158A LM158A D HA2522 LM6113 s HA5180 LH0052 s
ChA224 LM224 ol HA2525 LM6364 s HF-10 MF10 D
CA239 LM239 D HA2525 LM6313 s HF-201 LF13201 D
CA239A LM239A D HA2529 LM6313 s HF-300 AH5020 s
CA258 LM258 D HA2530 LH0024 s HI-201 LF13201 D
CA258A LM258A D HA2535 LH0024 s HI-508 LF13508 s
CAS01A LM301A ° HA2540 LH0032 s HI-509 LF13509 s
CA307 LM307 D HA2541-2 LM6161 s HI-5618 DAC0B00 S
CA3105 LM675 s HA2541-5 LM6361 s HI-5618 DAC0B0S S
CA311 LM311 D HA2542 LH0032 s HI-5618 DAC0B07 S
CA324 LM324 D HA2620 LH4104 s HI-5618 DACOB08 S
CA32%0 LM393 S HA2620 LM6164 s HI-565A DAC1265 D
CA339 LM339 D HA2622 LM118 s HI-5660 DAC1266 D
CA339A LM339A D HA2625 LM318 s HI-5680 DAC1280 S
CA3401 LM3401 D HA2640 LH0004 s HI-5685 DAC1200 S
CA358 LM358 D HA2640 LM143 s HI-5685 DACI285 S
CA358A LM358A D HA2640 LM144 s HI-5687 DAC1201 s
CA741 LM741 D HA2645 LM343 s HI-5687 DAC1285 S
CA747 LM747 D HA2645 LM344 s HI-5690 DAC1280 S
CA748 LM748 D HA4741 LM348 s HI-5695 DAC1285 S
DG201 LF13201 D HA5002 LH0002 s HI-5697 DACI285 S
DG211 LF13201 D Hasoss LH0033 s HI-574 ADC1080 S
DG212 LF13202 D HA5020 LM6181 ! HI-574 ADC1210 S
HA-OP07 LMB07 I HA5102 LM833 s HI-574 ADC1211 s
HA2400 LM604 s HA5104 LM837 s HI-574 ADC1280 S
HA2404 LMB04 s HA5135 LM637 s HI-674 ADC1080 S
HA2405 LM604 s

The are appended to assist you in finding the best option.

S = NSC Similar Device

I = NSC Improved Device

D = NSC Direct Replacement
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Cross Reference by Part Number

NSC NSC NSC

Part Number Part Number Part Number Part Number Part Number Part Number

HARRIS (GE/RCA/Intersil) LINEAR TECHNOLOGY

(Continued) CORP. LM318 LM318 D
HI-674 ADC1280 s LF155 LF155 D LM319 LM319 D
ICH8530 LHO101 s LF155A LF155A D LM323 LM323 D
ICL7114 ADC1205 s LF156 LF156 D LM329 LM329 D
ICL7114 ADC1225 s LF156A LF156A D LM329A LM329A D
ICL7660 LMC7660 D LF198 LF198 D Ma34 34 b
ICLB069 LM313 D LF198A LF198A D LM336 LM336 D
ICL8069 LM385-1.2 D LF355A LF355A D LM337 LM337 D
IH5009 AH5009 D LF356A LF356A D LM337HV LM337HV D
IH5010 AH5010 D LF398 LF398 D LM338 LM338 D
IH5011 AH5011 D LF398A LF398A D M350 M350 b
IH5012 AH5012 D LF412A LF412A D LM385 LM385 D
IH6106 LF13508 D LH0070 LH0070 D LM399 LM399 D
IH6206 LF13509 D LH2108 LH2108 D LM399A LM399A D
LM741 LM741 D LH2108A LH2108A D LT1001 LH0044 D

LM10 LM10 D LT1001 LM607 I

HITACHI LM101A LM101A D LT1003 LM123 s
HA12012 M83a s LM107 LM107 D LT1003 LM323 s
HA12411 LM3089 b LM108 LM108 D LT1003 LM337 D
HA12412 LM3189 s LM108A LM108A D LT1004 LM113 D
HA12413 LM1868 s LM111 LM111 D LT1004 LM185 D
HA12417 LM1863 ) LM117 LM117 D LT1004 LM385 D
HAI3421A LM18293 s LM17HV LM117HV D LT1005 LM2935 s
HA1374 LM2877 s LM118 LM118 D LT1008 LM108 D
HA1389 LM384 s LM119 LM119 D LT1008 LM308 D
HA1394 LM2879 s LM123 LM123 D LT1009 LM136 D
HA1397 LM1875 ) LM129 LM129 D LT1009 LM336 D
HA17082 LFasa | LM129A LM129A D LT1010 LH0002 s
HA17082A LFa12 | LM134 LM134 D LT1011 LM311 D
HA17084 LFaa7 | LM136 LM136 D LT1012 LM312 D
HA17084A LF347B I LM137 LM137 D LT1013 LM358 D
HA17094 LM2904 I LM137HV LM137HV D LT1014 LM324 D
HA17301 V3301 , LM138 LM138 D LT1014 LM348 D
HA17324 LM324 | LM150 LM150 D LT1019 LM368 D
HA17339 LM339 | LM185 LM185 D LT1020 LP2951 s
HA17358 LM358 | LM199 LM199 D LT1021 LM369 |
HA17393 LM393 I LM234 LM234 D LT1022 LF356 D
A17458 vass | LM308A LM308A D LT1029 LM336 D
HA17741 LM741 | LM311 LM311 D LT1031 LH0070 D
HA17747 LM747 | LM317 LM317 D LT1033 LM133 D
HA17901 LM2901 | LM317HV LM317HV D
HA17902 LM2902 I
HA17903 LM2903 I

The ] are appended to assist you in finding the best option.
S = NSC Similar Device 1 = NSC Improved Device D = NSC Direct Replacement




NSC NSC NSC
Part Number Part Number Part Number Part Number Part Number Part Number
LINEAR TECHNOLOGY MAXIM
CORP. (Continued) AD565 DAC1265 D LF444 LF444 D
LT1033 LM137 s AD566 DAC1266 D LM101 LM101 D
LT1033 LM333 D AD7523 DACO0830 s LM108 LM108 D
LT1034 LM385 D AD7523 DAC0831 s LM109 LM109 D
LT1038C LM396 s AD7523 DAC0832 s LM11 LM11 D
LT1038M LM196 s AD7524 DACO0830 s LM111 LM111 D
LT1055 LF355 D AD7524 DACO831 s LM117 LM117 D
LT1056 LF356 D AD7524 DACO0832 s LM123 LM123 D
LT111 LM111 D AD7533 DAC1020 D LM124 LM124 D
LM317HV LM317HV D AD7533 DAC1021 D LM137 LM137 D
LTz LM117 D AD7533 DAG1022 D LM139 LM139 D
LT118 LM118 D AD7541 DAC1218 s LM140 LM140 D
LT119 LM119 D AD7541 DAC1219 s LM148 LM148 D
LT123 LM123 D AD7542 DAC1208 s LM150 LM150 D
LT123A LM123A D AD7542 DAC1209 s LM158 LM158 D
LT1223 LMe181 ' AD7542 DAC1210 s LM193 LM193 D
LT137 LM137 D AD7545 DAC1208 s LM201 LM201 D
LT150 LM150 D AD7545 DAC1209 s LM208 LM208 D
LT1524 LM1524D D AD7545 DAC1210 s LM209 LM109 D
LT311 LM311 D AD7548 DAC1230 s LM211 LM211 D
LT317 LM317 D AD7548 DAC1231 s LM217 LM117 D
LT317A LM317A D AD7548 DAC1232 s LM223 LM123 D
LT318 LM318 D AD7820 ADC0820 D LM224 LM224 D
LT319 LM319 D ICL7642 LMC6044 s LM237 LM137 D
LT323 LM323 D MAX480 LMC6041 s LM239 LM239 D
LT323A LM323A D V248 M43 5
LT337 LM337 p  MOTOROLA LM250 LM150 D
LT338 LM338 D AD562 DAC1266 s LM258 LM258 D
LT338A LM338A D AD563 DAC1265 s LM285 LM285 D
LT350A LM350A D DAC-08 DAC0800 D LM2200 LM2900 D
LT3524 LM3524D D DAC-08 DAC0801 D LM2901 M2901 5
LTC1059 MF5 D DAG-08 DAG0802 D LM2902 LM2902 D
LTC1060 MF10 D LF347 LF347 D LM2903 LM2903 D
LTC1099 ADC0820 D LF351 LF351 D LM2904 LM2904 D
REF-01 LM368 s LF353 LF353 D LM293 LM293 D
SG1524 LM1524D I LF355 LF355 D M2937 M2931 5
SG3524 LM3524D I LF356 LF356 D LM301 LM301 D
LF357 LF357 D LM307 LM307 D
LF411 LF411 D LM308 LM308 D
LF412 LF412 D LM309 LM309 D
LF441 LF441 D
LF442 LF442 D
The 9 are appended to assist you in finding the best option.
S = NSC Similar Device I = NSC Improved Device D = NSC Direct Replacement
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Cross Reference by Part Number

NSC NSC NSC
Part Number Part Number Part Number Part Number Part Number = Part Number
MOTOROLA (Continued)
LM311 LM311 D MC1596 LM1596 D MC79MXXA LM79MXX 1
LM317 LM317 D MC1709 LM709 D MC79XX LM320-XX |
LM323 LM323 D MC1710 LM710 D MC79XX LM79XX D
LM324 LM324 D MC1723 LM723 D MC79XXA LM320-XX |
LM337 LM337 D MC1741 LM741 D
LM339 LM339 D MC1747 LM747 D PHILIPS
LM340-XX LM340-XX D MC1748 LM748 D pA723 LM723 D
LM348 LM348 D MC3301 . LM3301 D pAT741 LM741 D
LM350 LM350 D MC3302 LM3302 D pAT4A7 LM747 D
LM358 LM358 D MC33078 LM833 S ADC0803 ADCO0803 D
LM385 LM385 D MC33079 LM837 ) ADCO0804 ADC0804 D
LM3900 LM3900 D MC3346 LM3046 D ADCO0805 ADC0805 D
LM393 LM393 D MC3346 LM3146 | ADC0820 ADC0820 D
LM833 LM833 D MC3356 LM3089 S AM26LS30 DS3691 D
MC1391 LM1391 D MC3356 LM3189 S CA3089 LM3089 D
MC1408 DAC0806 D MC3361 LM3361A | DAC-08 DAC0801 D
MC1408 DACO0807 D MC34001 LF351 | DAC-08 DACO0800 D
MC1408 DAC0808 D MC34001 LF353 | DAC-08 DAC0802 D
MC1414 LM1414 D MC34001 LF411 | ICM7555 LMC555 D
MC1436 LM343 | MC34002 LF412 | LF198 LF198 D
MC1437 LH2301 S MC34004 LF347 I LF224 - LM224 D
MC14442 ADC0829 S MC3401 LM3401 D LF298 LF298 D
MC14444 ADC0830 S MC3410 DAC1020 D LF398 LF398 D
MC145040 ADCO0811 S MC3412 DAC1265 S LM111 LM111 D
MC145041 ADCO0811 D MC3456 LM556 D LM119 LM119 D
MC1455 LM555 D MC35001 LF411 | LM124 LM124 D
MC1456 LM212 S MC35002 LF412 | LM139 LM139 D
MC1458 LM1458 D MC3510 DAC1020 D LM139A LM139A D
MC1468 LM325 S MC4741 LM348 D LM158 LM158 D
MC1488 DS1488 D MC7812 LM7812 D LM193 LM193 D
MC1489 DS1489 D MC7815 LM7815 D LM193A LM193A D
MC1496 LM1496 D MC7824 LM7824 D LM211 LM211 D
MC1508 DAC0808 D MC78LXX LM78LXX D LM219 LM219 D
MC1514 LM1514 D MC78LXXA LM78LXXA D LM224 LM224 D
MC1536 LM143 | MC78MXX LM341-XX D LM239 LM239 D
MC1537 LH2101 S MC78MXX LM78MXX D LM239A LM239A D
MC1537 LH2201 S MC78XX LM78XX D LM258 LM258 D
MC1556 LM112 S MC78XXA LM340A-XX D LM2901 LM2901 D
MC1558 LM1558 D MC79LXX LM320L-XX D LM2903 LM2903 D
MC1568 LM125 S MC79LXX LM79LXXA D LM293 LM293 D
LM293A LM293A D
The g are appended to assist you in finding the best option.
S = NSC Similar Device | = NSC improved Device D = NSC Direct Replacement
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NSC NSC NSC
Part Number Part Number Part Number Part Number Part Number Part Number
PHILIPS (Continued)
LM311 LM311 D 8G2524 LM2524 D oP-07 LM607 1
LM319 LM319 D SG3524 LM3524 D OP-07 OP07 D
LM324 LM324 D OP-15 LF411 |
LM324A LM324A D PRECISION OP-215 LF412 1
LM339 LM339 D MONOLITHICS INC. OP-77 LM607 |
LM339A LM339A D ADC-910 ADC1025 s OP02 LM741 S
LM358 LM358 D ADC-910 ADC1061 s OP04 LM747 S
LM393 LM393 D AMP-01 LHO038 s OP06 LM725 S
LM393A LM393A D AMPO1 LM363 s OPo08 LM101 S
MC1408 DAC0807 D BUF-03 LH0033 | OP09 LM4136 S
MC1408 *DAC0808 D BUF-03 LH0002 s OP11 LM324 S
MC1458 LM1458 D CMP-08 LM260 s OP11 LM348 S
MC1488 DS1488 D CMP-08 LM360 s OP14 LM1458 S
MC1488 DS14C88 | DAC-02 DAC1020 s OP14 LM1558 S
MC1489 DS1489 D DAGC-02 DAC1021 s OP14 LM358 S
MC1489A DS1489A D DAC-02 DAC1022 s OP15 LF351 S
MC1489A DS14C89A | DAC-03 DAC1020 s OP15 LM301 S
MC1496 LM1496 D DAC-03 DAC1021 s OP15 LM310 S
MC1508 DACO0808 D DAGC-03 DAC1022 s OP160 LM6181 |
MC1596 LM1596 D DAC-05 DAC1020 s OP177 LM607 S
MC3302 LM3302 D DAC-05 DAC1021 s OP215 LF353 S
MC3403 LM3403 D DAC-05 DAC1022 s OP22 LM4250 S
NE4558 LMm833 S DAC-08 DACO0800 D OP221 LM2904 S
NE5034 ADCO0841 S DAC-08 DACO0801 D OP221 LM358 S
NE5118 DACO0830 S DAC-08 DAC0802 D OP42 LH0062 S
NE5119 DACO0830 S DAC-100 DAC1020 s OP42 LM318 S
NE5410 DAC1020 S DAC-100 DAC1021 ) OP421 LM2902 S
NE5532 LM833 D DAC-100 DAC1022 s OP421 LM324 S
NE5532 LM833 D DAC-1408 DACO0806 s OoP421 LM3303 S
NE555 LM555 D DAC-1408 DACO0807 s OP421 L2902 S
NE556 LM556 D DAC-1408 DAC0808 s OP421 LP324 S
NE565 LM565 D DAC-312 DAC1266 D OP43 LM348 S
NE566 LM566 D DAC-888 DACO0830 s OP43GP LF441ACN S
NE567 LM567 D DAC-888 DAC0831 s OP471 LM149 S
SA532 LM2904 I DAC-888 DAC0832 s OP471 LM837 S
SA534 LM2902 | MATO2 LM394 s OP490 LMC6044 S
SE529 LM161 S MATO2AH LM194H s OP77 LM607 S
SE5537 LF398 D MUX-08E LF13508 D OoP97 LM311 S
SE555 LM555 D MUX-24E LF13509 D PM0820 ADC0820 D
SE556 LM556 D OP-05 LM607 s PM1008 LM308 D
SE567 LM567 D
SG1532 LM1524 |
The ] are appended to assist you in finding the best option.
S = NSC Similar Device I = NSC Improved Device D = NSC Direct Replacement
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Cross Reference by Part Number

NSC NSC NSC

Part Number Part Number Part Number Part Number Part Number Part Number

PRECISION

MONOLITHICS INC. REF-43 LM136 D  REFO1 LM369 I

(Continued) SMP10 LF398 s REF-02 LM336-50 S
PM1012 LM312 s SMP10 LH0043 s REF-02 LM368-5 s
PM111 LM111 D SMP11 LF398 s REF-03 LM368-5 ]
PM119 LM119 D SMP11 LH0023 s
PM139 LM139 D ssM2i39 LM833 s  SAMSUNG
PM139A LM139A D SSM2210 LM394 s KA219 LM219 D
PM148 LM148 D SW-06 LF13333 D KA2803 LM1851 s
PM155 LF155 D SW-201 LF13201 D KA2807 LM1851 S
PM155A LF155A D SW-202 LF13202 D KA301 LM301 D
PM156 LF156 D KA319 LM319 D
PM156A LF156A D  RAYTHEON KAG31 LM331 s
PM157 LF157 D DAC-08 DAGC0800 s KA3524 LM3524D D
PM157A LF157A D DAC-10 DAC-1020 s KA431 LM431 D
PM208 LM208 D DAC-10 DAC-1021 s KA710 LM710 D
PM208A LM208A D DAC-6012 DAC-1220 s KA78S40 LM78S40 D
PM211 LM211 D DAC-6012 DAC-1221 ' S KF347 LF347 D
PM219 LM219 D LH2101A LH2101A D KF351 LF351 D
PM248 LM248 D LH2111 LH2111 D KF442 LF442 D
PM308 LM308 D LM101A LM101A D LM224A LM224A D
PM308A LM308A D LM111 LM111 D LM239 LM239 D
PM319 LM319 D LM124 LM124 D LM248 LM248 D
PM339A LM339A D LM139 LM139 D LM258A LM258A s
PM355 LF355 D LM148 LM148 D LM2901 LM2901 D
PM355A LF355A D LM2900 LM2900 D LM2902 LM2902 D
PM356 LF356 D LM301A LM301A D LM2903 LM2903 D
PM356A LF356A D LM324 LM324 D LM2904 LM2904 D
PM357 LF357 D LM339 LM339 D LM293 LM293 D
PM357A LF357A D LM348 LM348 D LM311 LM311 D
PM725 LM725 D LM3900 LM3900 D LM324 LM324 D
PM741 LM741 D LP365 LP365 D LM324A LM324A D
PM747 LM747 D _RG1458 LM1458 D Lwmassoz LM3302 D
PM7533 DAGC1020 D RC1558 LM1558 D LM339A LM339A D
PM7533 DAC1021 D RC4156 LM348 s LM348 LM348 D
PM7533 DAC1022 D RC4157 LM348 s LM358A LM358A D
PM7541 DAC1218 'S RC4195 LM325 s LM393 LM393 D
PM7541 DAC1219 s RC4195 LM326 s LM393A LM393A D
REF-01 LM368 s RC714 LM607 I LM741 LM741 D
REF-01 LM369 s RC741 LM741 D MC1458 LM1458 D
REF-02 LM368-5.0 s RC747 LM747 D MC78LXX LM78LXX D
REF-03 LM336 s REF-01 LH0070 s MC78MXX LM78MXX D
REF-03 LM385-2.5 s REF-01 LM368 S

The 9 are appended to assist you in finding the best option.
S = NSC Similar Device | = NSC Improved Device D = NSC Direct Replacement
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NSC NSC NSC

Part Number Part Number Part Number Part Number Part Number Part Number

SAMSUMG (Continued)
MC78XX LM78XX D LM139 LM139 D LM334 LM334 D
MC79MXX LM79MXX D LM139A LM139A D LM335 LM335 D
MC79XX LM79XX D LM148 LM148 D LM336 LM336 D
NE555 LM555 D LM158 LM158 D LM336B LM336B D
NE556 LM556 D LM158A LM158A D LM339 LM339 D

SGS THOMPSON LM1837 LM1837 D LM339A LM339A D
LATA1 71 5 LM193 LM193 D LM346 LM346 D
LAT48 LM748 o LM193A LM193A D LM348 LM348 D
1203 LM18293 b LM201A LM201A D LM358 LM358 D
L4940 LM2940 s LM208 LM208 D LM358A LM358A D
L4941 LM2940 s LM211 LM211 D LM393 LM393 D
78X LM7BMXX 5 LM218 LM218 D LM393A LM393A D
L7808 LM323 | LM219 LM219 D NES555 LM555 D
L78%X M3s0xX D LM223 LM223 D NE556 LM556 D
L78XX LM78XX o LM224 LM224 D SE555 LM555 D
L7912 LM7912 D LM224A LM224A D SG556 LM556 D
L79%X Mazoxx D LM234 LM234 D SG2524 LM2524 D
L79%X LM79%X b LM235 LM235 D SG3524 LM3524 D
LF198 LF198 o LM236 LM236 D SG3525 LM3525 D
LF255 LFos5 b LM239 LM239 D SG3527 LM3527 D
LF256 LF256 D LM239A LM239A D TSA2040 LM1875 s
LF257 LFos7 5 LM246 LM246 D TS272 LMC662 s
LF298 LF298 b LM248 LM249 D TS274 LMC660 s
LFa51 LFas+ b LM258 LM258 D TS27L2 LPCE62 s
LF3s3 LFas3 o LM2901 LM2901 D TS27L4 LPC660 s
LF355 LF355 D LM2902 LM2902 D TS27M2 LMC662 s
LFaseA LFasoA 5 LM2903 LM3203 D TS27M4 LMC660 s
LFas6 LFas6 b LM2904 LM2904 D
LF356A LF356A D tm:ggo tmggo g SIGNETICS
LF357 LF357 D LATZ V723 5
LF357A LF357A D LM2931A LM2931A D LA M741 b
LF398 LF398 D LM301A LM301A o pAT7AT LM747 D
LM101A LM101A D LM308 LM308 D ADC0801 ADC0801 D
LM109 LM109 D tm??A tmi’?“‘ g ADC0802 ADC0802 D
LM117 LM117 D ADC0803 ADC0803 D
LM123 LM123 D LM318 LM318 D ADGOS04 ADGOS04 b
LM124 LM124 D LM319 LM319 D ADCO805 ADCO0805 D
LM124A LM124A D LmM323 LM323 D ADC0820 ADC0820 D
LM134 LM134 D LM324 LM324 D CA3089N LM3089 D
LM135 LM135 b LM324A LM324A D
LM137 LM137 D

The g are app to assist you in finding the best option.
S§ = NSC Similar Device 1 = NSC Improved Device D = NSC Direct Replacement




Cross Reference by Part Number

NSC NSC NSC
Part Number Part Number Part Number Part Number Part Number Part Number
SIGNETICS (Continued) SILICONIX

DAC-08 DAC0800 D DG201 LF13201 D LM158 LM158 D
DAC-08 DACO0801 D DG202 LF13202 D LM185 LM185 D
DAC-08 DAC0802 D DG211 LF13201 D LM193 LM193 D
ICM7555 LMC555 D DG212 LF13202 D LM201 LM201 D
LF198 LF198 D DG508 LF13508 D LM207 LM207 D
LF298 LF298 D DG509 LF13509 D LM211 LM211 D
LF398 LF398 D LM217 LM217 D
LM2901 LM2901 D TEXAS INSTRUMENTS Lm218 LM218 D
LM2903 LM2903 D LM224 LM224 D
LM311 LM311 p  UA2240 LM2240 D LM237 LM137 D

wA709 LM709 D
LM319 LM319 D nA723 LM723 D LM239 LM239 D
LM324 LM324 D RA741 LM741 D LM248 LM248 D
LM339 LM339 D nA747 LM747 D LM258 LM258 D
LM358 LM358 D LM2900 LM2900 D
LM393 LM393 D pA748 LM748 D LM2901 LM2901 D

RA78LXX LM78LXX D
MC1408 DAC0807 D WA78MXX LM78MXX D LM2902 LM2902 D
MC1458 LM1458 D WA78XX LM78XX D LM2903 LM2903 D
MC1496 LM1496 D MATIMXX LM79MXX D LM2904 LM2904 D
NE5034 ADC0841 S LM2907 LM2907 D

RA79XX LM79XX D
NE5118 DAC0830 S ADCO0803 ADC0803 D LM2917 LM2917 D
NE529 LM361 S ADC0804 ADC0804 D LM293 LM293 D
NE532 LM358 D ADCO0805 ADCO0805 D LM2930 LM2930 D
NE5410 DAC1020 S ADCO0808 ADCO0808 D LM2931 LM2931 D
NE5517 LM13600 D LM301 LM301 D

ADC0809 ADC0809 D
NE5537 LF398 ‘D ADGC0820 ADC0820 D LM307 LM307 D
NE555 LM555 - D ADCO0831 ADCO0831 D LM317 LM317 D
NE565 LM565 D ADC0832 ADC0832 D LM318 LM318 D
NE566 LM566 D ADCO0834 ADCO0834 D LM324 LM324 D
NE567 LM567 D ADC0838 ADC0838 D LM330 LM330 D
SA532 LM2904 | LF198 LE106 o LM337 LM337 D
SA534 LM2902 | LF347 LF347 D LM339 LM339 D
SE5118 DAC0830 S LF351 LF351 D LM348 LM348 D
SE529 LM161 S LF353 LF353 D LM358 LM358 D
SE532 LM158 S LM385 LM385 D
SE5410 DAC1020 S LF398 LF398 D LM3900 LM3900 D

LF411 LF411 D
SE566 LM566 D LF412 LF412 D LM393 LM393 D
SE567 LM567 D LM101A LM101A D LP111 LP311 S
SG3524 LM3524 D LM107 LM107 D LP211 LP311 S
LP239 LP339 S
LM108 LM108 D LP2901 LP339 s

LM111 LM111 D

LM124 LM124 D

LM139 LM139 D

LM148 LM148 D

The g are app to assist you in finding the best option.

S = NSC Similar Device

| = NSC improved Device

D = NSC Direct Replacement
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NSC NSC NSC
Part Number  Part Number Part Number  Part Number Part Number Part Number
'l(':EXAS INSTRUMENTS TA75074 LF347 |
tinued
(Continued) TLC14 MF4-100 D TA75092 LM2902 |
LP311 LP311 D TLC1541 ADC1031 s TA75092 LM324 s
LP339 LP339 D TLo20 ME10 D TA75339 LM2901 D
m ggg mggg rD> TLO252 LMCB62 s TA75339 LM339 D
TLGC254 LMC660 s TA75358 LM2904 |
MC1458 LM1458 D
TLG25L2 LMC662 s TA75358 LM358 D
MC155 LM1558 D TA75393 LM2903 1
MG3303 LM3303 b TLC25M2 LMC862 s
TLC25M4 LMC660 s TA75393 LM393 D
Mc3403 LM3403 D TLC27L2 LMCB042 I TA75458 LM1558 b
MC79LXX LM79LXX D
MF10 MF10 D TLC27L4 LMC6044 I TA7555 LM555 D
MFa MF2 D TLC27L7 LMCe062A | Iﬁ;g: ; tmg;; 2
NE555 LM555 D TLC27M2 LMC662 S
NE555 LM556 D TLC27M4 LMC660 s TA7630 LM1036 s
NE592 LM592 D TLC271 LMCE041 I TA7640 LM1868 s
oPo7 OP07 D TLC272 LMC6032 i TA76524 LM3624 s
oP27 LM627 | TLG274 LMCB034 I TA7654 LM3914 2
opP37 LMe3 I TLC277 LMC6082A | Tazee7 LM3915
RC4136 LM4136 D TLC339 LP339 S TA7688 LM1896 s
RC4558 LM833 D TLCE32 ADCO0829 s TA7758 LM1868 S
SAS555 LM555 D TLC533 ADC0829 D TA7769 LM1896 s
Srases it 5 Mosl apower s TORL O D
TLC541 ADCO0811 D
SE3524 LM3524D | TA78XXX LM78XX D
oE555 LM555 b TLC545 ADC0819 s
SEseo LMsss D TLO548 ADC0818 b TA79LXXX LM79LXX D
A TLC549 ADC0831 s TA79XXX LM79XX D
E592 LM592 D TA8117 LM1868 ]
TLC555 LMC555 D
TLO61 LF441 ! TA8119 LM1896 s
TLO62 LF442 | TOSHIBA TA8202 LM1877 s
TLO64 LF444 ! TA7133 LM1391 s TAB211 LM2878 s
TLOTA LF351 I
TA7140 LM3s6 S TC9154 LMC1982 s
TLO71 LF411 ! TA7230 LM1877 s
TLO72 LF353 I TA7232 LM2896 s  UNITRODE
I'l:g;fA 'CE;‘; : TA7233 LM2877 s L293 LM18293 D
TLO808 ADC0808 D TA7268 LM1875 S uct17 LM117 D
uc137 LM137 D
TA7269 LM2878 S
TLO809 ADC0809 D UC150 LM150 D
TA7282 LM2896 s
TLO81 TLOS81 D uC1524 LM1524D 1
TLos2 TLog2 b TA7283 LM2896 s
TLo84 LF347 | TA7313 LM386 s UC2524 LM2524D 1
TL087 LF411 s TA7336 LM390 s  ucsrr LM317 D
TLoss LFa11 P TA7366 LM3914 s  ucs¥ LM337 D
TL287 LF412 s TA7367 LM3914 s ucas50 LM350 D
TL288 LFa12 s TAT37O LM3981 s UC3s524 LM3524D |
TL317 LM317 D TA7504 LM741 D UC78XX LM340-XX D
TL431 LM431 D TAT5081 LFa4a1 | UC78XX LM78XX D
TLs92 LM592 D TA75062 LF442 | UC79xX LM320-XX D
TLCO4 MF4 D TA75064 LF444 | UCT9XX LM79XX D
TLC0820 ADC0820 D TA75071 LF351 I
TLC10 MF10 D TA75072 LF353 [
TLC1225 ADC1225 D
The g are appended to assist you in finding the best option.

S = NSC Similar Device

| = NSC Improved Device

D = NSC Direct Replacement
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Industry Package Cross-Reference Guide

Industry Package Cross-Reference Guide

NSC l:"s: Signetics Motorola Ti AMD Spraque
4/16 Lead
Glass/Metal DIP o b ! L D R
Glass/Metal F,
Flat Pack F F Q F s F
T,
T0-99,TO-100,TO5 | H H o G L H
DB
8-, 14- and 16-Lead R
Low Temperature J D F U J D H
Ceramic DIP
(Steel)
TO-3 K KS
A i KC K DA K K
° (Aluminum)
ﬁ' A,
8-, 14- and 16-Lead N T, N, p P, p B
m Plastic DIP P \" N M’

*With dual-in-line formed leads
**With radically formed leads
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NSC ':;,SAC Signetics Motorola Tl AMD Sprague
S X
TO-202 P
(D-40, Durawatt)
» O ¢
TO-220
3- & 5-Lead T U U KC
TO-220 T
11-, 15- & 23-Lead
Low Temperature
Glass Hermetic w F F w F
Flat Pack
TO-92
(Plastic) z w S P LP
AAAAAAR
CELEELLELE
(Narrow Body) M s g D D L
(Wide Body) WM bDw LW
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Industry Package Cross-Reference Guide

NSC ':3? Signetics | Motorola TI AMD | Spraque
PCC \" Q A FN FN L EP
Lec FK/
Leadless Ceramic E L1 G U FG/FH L EK

Chip Carrier
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Semiconductor

Audio Circuits
Definition of Terms

Amplifier

Class A

A class A transistor audio amplifier refers to an amplifier
with a single output device that has a collector flowing for
the full 360° of the input cycle.

Class B

The most common type of audio amplifier that basically con-
sists of two output devices each of which conducts for 180°
of the input cycle.

Class C

In a class C amplifier the collector current flows for less than
180°. Although highly efficient, high distortion results and
the load is frequently tuned to minimize this distortion (pri-
marily used in R.F. power amplifiers).

Class D

A switching or sampling amplifier with extremely high effi-
ciency (approaching 100%). The output devices are used as
switches, voltage appearing across them only while they are
off, and current flowing only when they are saturated.

Crossover Distortion

Distortion caused in the output stage of a class B amplifier.
It can result from inadequate bias current allowing a dead
zone where the output does not respond to the input as the
input cycle goes through its zero crossing point. Also for
1/Cs an inadequate frequency response of the output PNP
device can cause a turn-on delay giving crossover distortion
for negative going transition through zero at the higher au-
dio frequencies.

Dolby B

Dolby B is a simplified version of the Dolby A professional
quality noise reduction system. The amplitude of low level
signals over a selected frequency range is increased prior to
recording to enhance them above tape noise. On playback
the original levels are restored causing a corresponding re-
duction in the audible tape noise. The major difference with
Dolby A which used four frequency bands, is the use of a
single variable frequency band with a cut-off frequency that
increases in the presence of high level high frequency sig-
nals.

Dolby Level

Because of the complementary nature of the Dolby B noise
reduction system, the audio channel between the encoder
and the decoder must have a fixed gain such that the de-
coding signal level is within 2 dB of the encoding signal
level. Also if recordings are interchangeable the signals in
the noise reduction system must be related to the levels in

the audio channel. Dolby level provides this reference and
corresponds to a specified tape flux density when recorded
with a 400 Hz tone. For reel to reel and eight track cartridge
tapes this is 185 nWb/m, and for cassettes Dolby level is
200 nWb/m.

Large-Signal Voltage Gain

The ratio of the output voltage swing to the change in input
voltage required to drive the output from zero to this volt-
age.

Output Resistance

The ratio of the change in output voltage to the change in
output current with the output around zero.

Output Voltage Swing

The peak output voltage swing, referred to zero, that can be
obtained without clipping.

Power Bandwidth

The power bandwidth of an audio amplifier is the frequency
range over which the amplifier voltage gain does not fall
below 0.707 of the flat band voltage gain specified for a
given load and output power.

Power bandwidth also can be measured by the frequencies
at which a specified level of distortion is obtained while the
amplifier delivers a power output 6 dB below the rated out-
put. For example, an amplifier rated at 60 watts with
<0.25% THD, would make its power bandwidth measured
as the difference between the upper and lower frequencies
at which 0.25% distortion was obtained while the ampilifier
was delivering 30 watts.

Power Supply Rejection

The ratio of the change in input offset voltage to the change
in power supply voltages producing it.

Slew Rate

The internally limited rate of change in output voltage with a
large amplitude step function applied to the input.

Supply Current

The current required from the power supply to operate the
amplifier with no load and the output at zero.

Thermal Resistance (Rty)

An analogy for heat transfer where the ability of a heat con-
ductive system to transfer heat is described in similar terms
to those used in an electrical system for power dissipated in
a resistor with a given applied voltage. The thermal resist-
ance is given by the temperature differential
established when a given amount of power is being dissipat-
ed (6 = T1 — T2/Pp) with units of °C/watt.
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Audio Circuits Selection Guide

Preamplifiers/Systems

Application Voltage Equivalent Input

Package THD PSR Notes
Portable Home Auto 9 Range Input Noise Coupling
LM833 . . 8PinDIP  +5V-%15V 0.5 uVv 0.002% 100 dB DC Low Noise
(Note 1) 8 Pin SO Dual Op Amp
LM837 ] . 14PinDIP +5V-115V 0.5 uv 0.002% 100dB DC Low Noise
(Note 1) 14 Pin SO Quad Op Amp
Drives 60092 Load
Audio Power Amplifiers
*
__—__Appllcation Package _ Power® v I:@ Bridgeable THD* ’:n!:ut* s:;‘gk:/ Notes
Portable Home Auto 8o 4q 20 Voltage oise” Dual
LM380 U 8 Pin DIP 2.5W 18V 0.2% Single See AN-69
14 Pin DIP Fixed Gain
LM383 U * 5PinTO-220 5.5W 8.6W 14.4V Yes 0.2% 2puV Single Protected
LM384 ] 14 Pin DIP 5.5W 22V Yes 0.25% Single Fixed Gain
LM386 o . 8 Pin DIP 0.33W 6V 0.2% Single 4V Operation
8 Pin SO 20 mW Quiescent
LM388 . 14 Pin DIP 2.2W 12v Yes 0.1% Single 4V Operation
Min Externals
LM389 o 18 Pin DIP 0.33W 6V 0.2% Single Includes
Transistor
Array
LM831 ] . 16 Pin DIP 3v Yes 0.25% 3pV Dual 1.8V-6V
16 PinSOIC  0.44W
LM390 L 14 Pin DIP 1w 6V Yes 0.2% Single Battery
Operation
LM391 . 16 PinDIP  10-100W 60V-100V Yes 0.01% 3pV Single Shutdown Pin,
Thermal Protected
Power Driver
LM1877 L] . e 14 Pin DIP 3w 20V 0.05% 2.5 uV Dual 6V-24V
LM2877 . . e 11PinSIP 4.5W 20V 0.07% 2.5 pV Dual Flexible
Application




>
. ogs c
Audio Power Ampilifiers (continued) %
Application Package __Fower’ v u@; Bridgeable THD* N'"f’"t,, s'l'; 9'7/ Notes Q
Portable Home Auto 8n 40 2q Vo'tage oise” Dua 8
LM1896 . . e 14PinDIP 1.1W 6V Yes 0.1% 1.4pV Dual LowAM %
Radiation, 3V Op %
LM2896 . U e 11PinSIP 2.5W 9V Yes 0.1% 1.4pV Dual No Pops,3-15V Op ?';
LM2878 . 11 Pin SIP 5.5W 22v Yes 0.15% 2.5uV Dual 6V-32V ;—;-
LM12 . 4-Pin TO-3 50W 85W +30V Yes 0.01% 9uV Single Power Op Amp; :,
See AN-446 c
LM1875 L] 5PinTO-220 25W +25V 0.015% 3 uV Single Low Distortion %
At H. Power
LM2879 . 11 PinTO-220 8W 28v Yes 0.05% 2.5pV Dual 6V-32V
*Note that all values shown are typical. Please refer to datasheets for test conditions.
Audio Controls
___Appllcahon Package \::Itage c ‘?I:’:e s':“?' to THD Separation Notes
Portable Home Auto ange  ControlHange Noise
LM1035/ . e 20PinDIP 8V-18V 80dB 80dB 0.05% 75dB  Dual DC Controlled
LM1036 Tone/Volume/Balance
LM1037 . . e 18PinDIP 5V-25V 100dB 0.04% 100dB DC Audio Switch
LM13600 . . e 16PinDIP £2V-1+18V 0.5% 100dB Dual Transconductance
(Note 1) 16 Pin SO Amplifiers
LM13700 ] ] e 16 Pin DIP
16 Pin SO
LM3080 . ] e B8PinDIP +2Vo+18Y Tran§cfonductance
(Note 1) Amplifier
LM1040 U e 24PinDIP 9V-16V 75dB 80dB 0.06% 75dB  Dual DC Controlled
Tone/Volume/Balance
Stereo Enhancement
LMC835 O ] e 28PinDIP £25V-+8V +12dB/Band 114dB * 7 Band Stereo
Graphic Equalizer
MICROWIRE™
Controlled; See AN-435
LMC1982 U 28 PinDIP  7V-15V 80 dB 95dB 0.008% 80dB 2 Stereo Inputs Volume/
Tone/Fade/Select
Enhanced Stereo Loudness
Comp. IM Controiled
LMC1983 . 28 PinDIP  7V-15V 80dB 95dB 0.008% 80dB 3 Stereo Inputs Volume/
Tone/Fade/Select
Loudness Comp.
IM Controlled
LMC1992 ] e 28PinDIP 7V-15V 80dB 105dB 0.03% 95dB 4 Stereo Inputs Volume/
Tone/Fade/Select
MICROWIRE™
Controlled
*Distortion determined by external op amps.
Note 1: D h in Op ional Amplifiers Datab




Audio Circuits Selection Guide

Noise Reduction

Application Package \::ltage NR NR . Encoc:iing Single/ Deco?e Notes
Portable Home Auto ange Type Effect* Required Dual/ S/N
LM1131 . L] e 18PinDIP 5V-20V Dolby® 10dB Yes Dual 90dB DC Switched
LM1894 . . e 14PinDIP,SO 4.5V-18V DNR® 12dB No Dual 76dB NSC System
LM832 . . 14PinDIP,SO 1.5V-9V DNR® 10dB No Dual 72dB See AN-384, 386, 390

*Note that all values shown are typical. Please refer to datasheets for test conditions.
DNR® is a registered trademark of National Semiconductor Corporation.
Dolby® is a regi d trademark of Dolby Lab ies Licensing C




National

M Semiconductor

LM380 Audio Power Amplifier

General Description

The LM380 is a power audio amplifier for consumer applica-
tion. In order to hold system cost to a minimum, gain is
internally fixed at 34 dB. A unique input stage allows inputs
to be ground referenced. The output is automatically self
centering to one half the supply voltage.

The output is short circuit proof with internal thermal limiting.
The package outline is standard dual-in-line. A copper lead
frame is used with the center three pins on either side com-
prising a heat sink. This makes the device easy to use in
standard p-c layout.

Uses include simple phonograph amplifiers, intercoms, line
drivers, teaching machine outputs, alarms, ultrasonic driv-
ers, TV sound systems, AM-FM radio, small servo drivers,
power converters, etc.

A selected part for more power on higher supply voltages is
available as the LM384. For more information see AN-69.

Features

m Wide supply voltage range

B Low quiescent power drain

m Voltage gain fixed at 50

m High peak current capability

m Input referenced to GND

| High input impedance

m Low distortion

m Quiescent output voltage is at one-half of the supply
voltage

m Standard dual-in-line package

Connection Diagrams (puakin-Line Packages, Top View)

BYPASS 1 mumey U poee 14 Vg NC 1 = -t =28 BYPASS
- NON-INVERTING INPUT 2 cend e 13 NC
< NON-INVERTING INPUT 2 el e 7 Vg
3 oo 12
6N 4= —11oN0 * INVERTING INPUT 3 == e 6 Vour
5 e e 10
INVERTING INPUT 6 ==t =9 NC GND 4 5§ GND
GND 7 e =8 Vour
“Hentsink Pirs TL/H/6977-2
TUM/6977-1 Order Number LM380N-8
Order Number LM380N See NS Package Number NOSE
See NS Package Number N14A
Block and Schematic Diagrams
LM380N
L' Vs (19
A
S s
< 25K
AAA ouTPUT
VWA oQ)
TL/H/6977-3 BYPASS
a o 5
LM380N-8 s
2k
BYPASS Vs <
A
Il'llT—zw +
-IN
p—O N
IHI"——’ @ @
‘b
S50k Qsox
TL/H/6977-4 ¢ - b A\ (3,4,5,10,11,12)
(7) GND GND
TL/H/6977-5

08EN




LM380

Absolute Maximum Ratings

If Military/Aerospace specified devices are required, Input Voltage +0.5V
please contact the National Semiconductor Sales Storage Temperature —65°C to +150°C
Office/Distributors for availability and specifications. Operating Temperature 0°Cto +70°C
Supply Voltage 22v " Junction Temperature +150°C
Peak Current 1.3A Lead Temperature (Soldering, 10 sec.) +260°C
Package Dissipation 14-Pin DIP (Notes 6 and 7) 8.3W ESD rating to be determined

Package Dissipation 8-Pin DIP (Notes 6 and 7) 1.67W

Electrical Characteristics (Note 1)

Symbol Parameter Conditions Min Typ Max Units
PouT(RMS) Output Power RL = 8Q, THD = 3% (Notes 3, 4) 25 w
Ay Gain 40 50 60 VIV
Vout Output Voltage Swing RL = 8Q 14 Vep-p
ZIN Input Resistance 150k 1)
THD Total Harmonic Distortion (Notes 4, 5) 0.2 %
PSRR Power Supply Rejection Ratio (Note 2) 38 dB
Vs Supply Voltage 10 22 \
BW Bandwidth Pout = 2W,R_ = 8Q 100k Hz
la Quiescent Supply Current 7 25 mA
Vouta Quiescent Output Voltage 8 9.0 10 \
IBIAS Bias Current Inputs Floating 100 nA
Isc Short Circuit Current 1.3 A

Note 1: Vg = 18V and T4 = 25°C unless otherwise specified.
Note 2: Rejection ratio referred to the output with Cgypass = 5 pF.

Note 3: With device Pins 3, 4, 5, 10, 11, 12 soldered into a /4" epoxy glass board with 2 ounce copper foil with a minimum surface of 6 square inches.

Note 4: Cgypass = 0.47 pfd on Pin 1.

Note 5: The junction of the LM380 is 150°C.

Note 6: The package is to be derated at 15°C/W junction to heat sink pins for 14-pin pkg; 75°C/W for 8-pin.

Heat Sink Dimensions

30 /\
p

Staver Heat Sink #V-7
Staver Company

41 Saxon Ave.

P.O. Drawer H
Bayshore, NY 11706
Tel: (516) 666-8000
Copper Wings

2 Required

Soldered to

Pins 3, 4, 5,

10, 11,12
Thickness 0.04
Inches

TL/H/6977-6

1-8




Typical Performance Characteristics
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LM380

Typical Applications

Phono Amplifier

0.1 4F

voLume §
CONTROL

CRYSTAL
CARTRIDGE

TL/H/6977-8
o—e
>
L;: 4
>
25
TL/H/6977-9
Intercom
Vs
LISTEN 504F LISTEN
TALK
H 27 :
: 1 0 REMOTE
MASTER ]
! |
' '
= | = ] =
= H = |
SO |
*FOR STABILITY WITH
HIGH CURRENT LOADS
TL/H/6977-10
Phase Shift Oscillator
Vs Auf
250 uF -
T tramm
T T'T
- - TL/H/6977-11




MNational

Semiconductor

LM383/LM383A 7 Watt Audio Power Amplifier

General Description

The LM383 is a cost effective, high power amplifier suited
for automotive applications. High current capability (3.5A)
enables the device to drive low impedance loads with low
distortion. The LM383 is current limited and thermally pro-
tected. High voltage protection is available (LM383A) which
enables the amplifier to withstand 40V transients on its sup-
ply. The LM383 comes in a 5-pin TO-220 package.

Features

m High peak current capability (3.5A)
Large output voltage swing
Externally programmable gain

Few external parts required
Low distortion

High input impedance

® No turn-on transients

Wide supply voltage range (5V-20V)

m High voltage protection available (LM383A)

m Low noise
m AC short circuit protected

Equivalent Schematic

® QO © =3 ®
min L= ;
< ’ 9 ""I""H‘—bvow
150k ;h{’-q 20k ﬁ
'] ¥ ¢

2
(e}
+NPUT ~INPUT

Connection Diagram

Plastic Package

E 5 SUPPLY VOLTAGE
4 QUTPUT

3 GROUND

T T 52 INVERTING INPUT

1T T 5 1 NON-INVERTING INPUT

Order Number LM383T or LM383AT
See NS Package Number TO5B

TL/H/7145-2

TL/H/7145-1

VESEWT/E8ENT




LM383/LM383A

Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Peak Supply Voltage (50 ms)
LM383A (Note 2)
LM383
Operating Supply Voltage
Output Current
Repetitive
Non-repetitive

40V
25V

20V

3.5A
4.5A

Input Voltage +0.5V
Power Dissipation (Note 3) 15W
Operating Temperature 0°Cto +70°C
Storage Temperature —60°Cto +150°C

Lead Temperature (Soldering, 10 sec.) 260°C

Electrical Characteristics vs = 14.4v, Trag = 25°C, Ay = 100 (40 dB), R_ = 492, unless otherwise specified

Parameter Conditions Min Typ Max Units
DC Output Level 6.4 7.2 8 \"
Quiescent Supply Current Excludes Current in Feedback Resistors 45 80 mA
Supply Voltage Range 5 20 \'
Input Resistance 150 kQ
Bandwidth Gain = 40 dB 30 kHz
Output Power Vg = 13.2V,f = 1 kHz
RL = 49, THD = 10% 4.7 W
RL = 20, THD = 10% 7.2 w
Vg = 13.8V,f = 1 kHz
RL = 49, THD = 10% 5.1 w
RL = 20, THD = 10% 7.8 w
Vg = 14.4V,f = 1kHz
RL = 49, THD = 10% 4.8 5.5 w
RL = 2Q,THD = 10% 7 8.6 w
RL = 1.6Q, THD = 10% 9.3 w
Vg = 16V, f = 1kHz
RL = 40, THD = 10% 7 w
RL =29, THD = 10% 10.5 w
Ry = 1.6Q, THD = 10% 11 w
THD Po = 2W,R| = 4Q,f = 1 kHz 0.2 %
Po = 4W, R = 2Q,f = 1 kHz 0.2 %
Ripple Rejection Rs = 509, f = 100 Hz 30 40 dB
Rs = 5090, f = 1 kHz 44 dB
Input Noise Voltage Rs = 0, 15 kHz Bandwidth 2 nY
Input Noise Current Rgs = 100 kQ2, 15 kHz Bandwidth 40 pA
Note 1: A 0.2 pF capacitor in series with a 1Q resistor should be placed as close as possible to pins 3 and 4 for stability.
Note 2: The LM383 shuts down above 25V.
Note 3: For operating at el d p , the device must be derated based on a 150°C junction p and a thermal resistance of 4°C/W

junction to case.
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LM383/LM383A

Typical Applications

SIGNAL
INPUT

Component Layout

Single Amplifier
Vg = 20V
RL = 40

Heatsink from:

Staver Company

41 Saxon Ave.

P.O. Drawer H

Bay Shore, NY 11706
Tel: (516) 666-8000

Single Amplifier

4Q

Vs
128y

TL/H/7145-3

HEAT SINK *

* Staver V-5

TL/H/7145-6

TL/H/7145-5
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@National

Semiconductor

LM384 5 Watt Audio Power Amplifier

General Description

The LM384 is a power audio amplifier for consumer applica-
tion. In order to hold system cost to a minimum, gain is
internally fixed at 34 dB. A unique input stage allows inputs
to be ground referenced. The output is automatically self-
centering to one half the supply voltage.

The output is short-circuit proof with internal thermal limit-
ing. The package outline is standard dual-in-line. A copper
lead frame is used with the center three pins on either side
comprising a heat sink. This makes the device easy to use
in standard p-c layout.

Features

Wide supply voltage range

Low quiescent power drain

Voltage gain fixed at 50

High peak current capability

Input referenced to GND

High input impedance

Low distortion

Quiescent output voltage is at one half of the supply
voltage

. . e ) m Standard dual-in-line package
Uses include simple phonograph amplifiers, intercoms, line
drivers, teaching machine outputs, alarms, ultrasonic driv-
ers, TV sound systems, AM-FM radio, sound projector sys-
tems, etc. See AN-69 for circuit details.
Schematic Diagram
hL I‘j O Vs (14)
>
:: 25k < 5
< 265k
AMA- 0 gt)mur
BYPASS S
e o— e 5
>
<
>
< 25k
b3
1k
VAVA
-IN g
(6)
3
b2
g e @ A (3:4,5,10,11,12)
(7) GND GND
TL/H/7843-3

¥8ENT




LM384

Absolute Maximum Ratings

If Military/Aerospace specified devices are required, Power Dissipation (See Notes 3 and 4) 1.67W
please contact the National Semiconductor Sales Input Voltage +0.5V
Office/Distributors for availability and specifications. Storage Temperature —65°Cto +150°C
Supply Voltage 28v Operating Temperature 0°Cto +70°C
Peak Current 1.3A Lead Temperature (Soldering, 10 sec.) 260°C
Electrical Characteristics (ote 1)

Symbol Parameter Conditions Min Typ Max Units
ZiN Input Resistance 150 ko
IBIAS Bias Current Inputs Floating 100 nA
Ay Gain 40 50 60 VIV
Pout Output Power THD = 10%, R = 80 5 5.5 w
la Quiescent Supply Current 8.5 25 mA
Vouta Quiescent Output Voltage 1 v
BW Bandwidth Pout = 2W, R = 80 450 kHz
v+ Supply Voltage . 12 26 v
Isc Short Circuit Current (Note 5) 1.3 A
PSRRRrTO Power Supply Rejection Ratio 31 dB

(Note 2)
THD Total Harmonic Distortion Pout = 4W, R = 8Q 0.25 1.0 %

Note 1: V+ = 22V and Tp = 25°C operating with a Staver V7 heat sink for 30 seconds.
Note 2: Rejection ratio referred to the output with Cgypass = 5 pF, freq = 120 Hz.

Note 3: The i junction p of the LM384 is 150°C.

Note 4: The package is to be derated at 15°C/W junction to heat sink pins.

Note 5: Output is fully protected against a shorted speaker condition at all voltages up to 22V.

Heat Sink Dimensions

Staver “V7” Heat Sink

Staver Company

41 Saxon Ave.

P.O. Drawer H

Bay Shore, N.Y.
Tel: (516) 666-8000

TL/H/7843-4




Typical Performance Characteristics
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LM384

Block and Connection Diagrams

"j’uT——l

INPUT-—s

14

]
Vour
3,4,5
10, 11,12

TL/H/7843-1

Typical Applications

il}—o

Dual-In-Line Package

BYPASS 1 e U e 14 Vg
NON-INVERTING INPUT 2 e 13 NC
3 e 12
* GND { 4 e e 11 GND *
5 e e 10
INVERTING INPUT 6 ==t —3 NC
GND 7 == —28 Vour
*Heatsink Pins TL/H/7843-2
Top View
Order Number LM384N

See NS Package Number N14A

Typical 5W Amplifier
+22V

Bridge Amplifier

Vs

2.5M

+,

TN 51 0F

8

0.1uF

TL/H/7843-6

-

TL/H/7843-7

1-18



Typical Applications (continued)

Intercom

o llSTE:
AL}

TALK

MASTER

*For stability with
high current loads

T1=25:1

Phase Shift Oscillator
Vs
0.14F

f=4qkHz

TL/H/7843-8

TL/H/7843-9
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LM386

@National

Semiconductor
LM386 Low Voltage Audio Power Amplifier

General Description
The LM386 is a power amplifier designed for use in low @ Voltage gains from 20 to 200

voltage consumer applications. The gain is internally set to  m Ground referenced input

20 to keep external part count low, but the addition of an  m Self-centering output quiescent voltage
external resistor and capacitor between pins 1 and 8 will | ow distortion

increase the gain to any value up to 200. m Eight pin dual-in-line package

The inputs are ground referenced while the output is auto-

matically biased to one half the supply voltage. The quies- App"cations

cent power drain is only 24 milliwatts when operating from a

: . . m AM-FM radio amplifiers
6 volt supply, making the LM386 ideal for battery operation. m Portable tape player amplifiers
u Intercoms
Features . m TV sound systems
m Battery operation R .
. m Line drivers

B Minimum external parts m Ultrasonic drivers
m Wide supply voltage range 4V-12V or 5V-18V X

. . m Small servo drivers
m Low quiescent current drain 4 mA -

Power converters

Equivalent Schematic and Connection Diagrams

6 Dual-In-Line and Small Outline
- —O Vs Packages
<
é_i: i GD GAIN —l‘ u '— GAIN
BYPASS t p E
S cam cam -INPyT _L:j>_ 7 sveass
9 8 1
AA i A j ARA ¥ 3 Vour eyt~ LIS
W0 13k i ‘
2 3 6D = S Vour
- INPUT p—O +INPUT
S . TL/H/6976-2
2 sk Top View
50k <
1 Order Number LM386M-1,
'\1 LM386N-1, LM386N-3 or LM386N-4
& * ¢ < 5 enD See NS Package Number
TL/H/6976-1 MOSA or NOSE
Typical Applications
Amplifier with Gain = 20 Amplifier with Gain = 200
Minimum Parts Ve 10.F

TL/H/6976-3

TL/H/6976-4

1-20




Absolute Maximum Ratings

If Military/Aerospace specified devices are required, Junction Temperature +150°C

please contact the National Semiconductor Sales Soldering Information

Office/Distributors for availability and specifications. Dual-In-Line Package

Supply Voltage (LM386N-1, -3, LM386M-1) 15V Soldering (10 sec) +260°C

Supply Voltage (LM386N-4) 22v Small Outline Package .

Package Dissipation (Note 1) (LM386N) 1.25W mfa‘:;:'ﬁ;‘:éi‘; sec) A
(LMaBaM) 0.73W See AN-450 “Surface Mounting Methods and Their Effect

Input Voltage t0.4v on Product Reliability” for other methods of soldering sur-

Storage Temperature —65°Cto +150°C face mount devices.

Operating Temperature 0°Cto +70°C

Electrical Characteristics 7, = 25:c

Parameter Conditions Min Typ Max Units
Operating Supply Voltage (Vg)
LM386N-1, -3, LM386M-1 4 12 \"
LM386N-4 5 18 \
Quiescent Current (Iq) Vg =6V,ViN=10 4 8 mA
Output Power (Poyr)
LM386N-1, LM386M-1 Vg = 6V,R_L = 80, THD = 10% 250 325 mwW
LM386N-3 Vg = 9V,R_ = 8Q, THD = 10% 500 700 mwW
LM386N-4 Vg = 16V, R = 320, THD = 10% 700 1000 mw
Voltage Gain (Ay) Vg = 6V, f = 1kHz 26 dB
10 pF fromPin1to 8 46 dB
Bandwidth (BW) Vg = 6V, Pins 1 and 8 Open 300 kHz
Total Harmonic Distortion (THD) Vg = 6V, RL = 8Q, Poyt = 126 mW 0.2 %
f = 1 kHz, Pins 1 and 8 Open :
Power Supply Rejection Ratio (PSRR) Vg = 6V, f = 1 kHz, Cgypass = 10 pF 50 dB
Pins 1 and 8 Open, Referred to Output
Input Resistance (Rjn) 50 kQ
Input Bias Current (Igjas) Vs = 6V, Pins 2 and 3 Open 250 nA
Note 1: For ¢ ion in ambi above 25°C, the device must be derated based on a 150°C maximum junction temperature and 1) a thermal

resistance of 80°C/W junction to amblem for the dual-in-line package and 2) a thermal resistance of 170°C/W for the small outline package.

Application Hints
GAIN CONTROL

To make the LM386 a more versatile amplifier, two pins (1
and 8) are provided for gain control. With pins 1 and 8 open
the 1.35 kQ resistor sets the gain at 20 (26 dB). If a capaci-
tor is put from pin 1 to 8, bypassing the 1.35 k2 resistor, the
gain will go up to 200 (46 dB). If a resistor is placed in series
with the capacitor, the gain can be set to any value from 20
to 200. Gain control can also be done by capacitively cou-
pling a resistor (or FET) from pin 1 to ground.

Additional external components can be placed in parallel
with the internal feedback resistors to tailor the gain and
frequency response for individual applications. For example,
we can compensate poor speaker bass response by fre-
quency shaping the feedback path. This is done with a se-
ries RC from pin 1 to 5 (paralleling the internal 15 kQ resis-
tor). For 6 dB effective bass boost: R = 15 k2, the lowest
value for good stable operation is R = 10 kQ if pin 8 is
open. If pins 1 and 8 are bypassed then R as low as 2 k)
can be used. This restriction is because the amplifier is only
compensated for closed-loop gains greater than 9.

INPUT BIASING

The schematic shows that both inputs are biased to ground
with a 50 kQ resistor. The base current of the input transis-
tors is about 250 nA, so the inputs are at about 12.5 mV
when left open. If the dc source resistance driving the
LM386 is higher than 250 kQ it will contribute very little
additional offset (about 2.5 mV at the input, 50 mV at the
output). If the dc source resistance is less than 10 kQ, then
shorting the unused input to ground will keep the offset low
(about 2.5 mV at the input, 50 mV at the output). For dc
source resistances between these values we can eliminate
excess offset by putting a resistor from the unused input to
ground, equal in value to the dc source resistance. Of
course all offset problems are eliminated if the input is ca-
pacitively coupled.

When using the LM386 with higher gains (bypassing the
1.35 k2 resistor between pins 1 and 8) it is necessary to
bypass the unused input, preventing degradation of gain
and possible instabilities. This is done with a 0.1 uF capaci-
tor or a short to ground depending on the dc source resist-
ance on the driven input.
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LM386

Typical Performance Characteristics
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Typical Applications (continued)

Amplifier with Gain = 50

Amplifier with Bass Boost

Low Distortion Power Wienbridge Oscillator

AAA
VvV

ELDEMA
CF-S-2158

W-15mA =

f=1kHz
TL/H/6976-6

TL/H/6976-7

Vo

TL/H/6976-8 f=1kHz

TL/H/6976-9

2 Frequency Response with Bass Boost
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LM386

Typical Applications continued)

AM Radio Power Amplifier

Cc Vg
FROM
DETECTOR

VOI.
10k

Note 1: Twist supply lead and supply ground very tightly.
Note 2: Twist speaker lead and ground very tightly.

Note 3: Ferrite bead is Ferroxcube K5-001-001/3B with 3 turns of wire.

FERRITE

AAA 8
SPEAKER

Note 4: R1C1 band limits input signals.
Note 5: All components must be spaced very close to IC.

TL/H/6976-11
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Semiconductor

LM388 1.5 Watt Audio Power Amplifier

General Description

The LM388 is an audio amplifier designed for use in medium
power consumer applications. The gain is internally set to
20 to keep external part count low, but the addition of an
external resistor and capacitor between pins 2 and 6 will
increase the gain to any value up to 200.

The inputs are ground referenced while the output is auto-
matically biased to one half the supply voltage.

Features

® Minimum external parts

B Wide supply voltage range

m Excellent supply rejection

m Ground referenced input

m Self-centering output quiescent voltage

m Variable voltage gain

| Low distortion

B Fourteen pin dual-in-line package
m Low voltage operation, 4V

Applications

AM-FM radio amplifiers
Portable tape player amplifiers
Intercoms

TV sound systems

Lamp drivers

Line drivers

Ultrasonic drivers

Small servo drivers

Power converters

Equivalent Schematic and Connection Diagrams
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