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"FRom YOUR minD TO YOUR mARKET ••• AnD 
EVERYTHinG In BETWEEn fI 

This is Volume IV of LTC's four volume series of databooks. This issue contains device data sheets and 
applications circuits for the products introduced since Volume 11/ was printed in June of 1994. 

Extraordinary growth in the high performance linear market has continued to drive the design efforts for 
these products. The result is increased complexity, higher efficiency, lower power and more cost-effective 
solutions. Included within the four book set are high performance products targeted to suit diverse 
applications within the Industrial, Test and Measurement, Telecom, Computer, Automotive and Military 
market segments. 

In this edition, you will find a significant number of new products such as; A-to-D and D-to-A Converters, 
Multiplexers, High Performance Voltage References, High Speed Amplifiers, Ultralow Power Comparators, 
Low Power Advanced Interface Circuits for RS232 through 11.35 protocols, Infrared Receivers, High 
Frequency Switching Regulators, Fast Response Linear Regulators, PCMCIA devices and other advanced 
Power Control products. 

For a complete set of information consult Volume I (1990), Volume" (1992), Volume 11/ (1994) and this issue, 
Volume III. 

The Table of Contents and alphanumeric index in this volume provide guides to locate each LTC product 
within the four volume set. Use this guide to find the correct page in the appropriate volume. 
LTC offers the latest in high performance wafer processing including bipolar, L TCMOS, micropower, high 
speed, complementary bipolar and BiCMOS technologies. These processes are used in two wafer 
fabrication facilities located in Milpitas, California with a third facility under construction in Camas, 
Washington at the time this data book went to print. A new assembly plant is located in Penang, Malaysia 
and our new Far East Headquarters is located in Singapore. The wafer fabrication and test facilities are 
certified to ISO 9001 by TDv Rheinland and certified by DESC for JAN B and JAN S level microcircuits. These 
certifications are part of LTC's Quality and Reliability program in support of military/aerospace and radiation 
hardened requirements. 

LTC appreciates your continued support and remains dedicated to providing the highest quality products, 
applications assistance and manufacturing knowledge to service your high performance analog requirements. 
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Linear "Technology Corporation 

1995 Linear Databook 
Volume IV 

Note: The 1995 Linear Databook is the fourth volume in our series of databooks to date totaling approximately 5800 pages 
of product and applications information for approximately 3000 individual products, presented in a four volume set of 
databooks. The 1990 Linear Databook is Volume I; the 1992 Linear Databook Supplement when reprinted will become Volume 
II. The 1994 Linear Databook Volume 1/1 Table of Contents references device types included in Volumes 1-3. Volume 4 Table 
of Contents references data in Volumes 1-4 . 

.L"T, LTC and LT are registered trademarks of Linear Technology Corporation. 

LIFE SUPPORT POLICY 

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

a. Life support devices or systems are devices or systems which (1) are intended for surgical implant into the body, or (2) support or sustain 
life and whose failure to perform when properly used in accordance with instructions for use provided in the labeling can be reasonably 
expected to result in a significant injury to the user. 

b. A critical component is any component in a life support device or system whose failure to perform can be reasonably expected to cause the 
failure of the life support device or system or to affect its safety or effectiveness. 

Information furnished herein by Linear Technology Corporation is believed to be accurate and reliable. However, no responsibility is assumed 
for its use. LinearTechnology Corporation makes no representation thatthe interconnection of its circuits, as described herein, will not infringe 
on existing patent rights. 

Linear Technology Corporation -1630 McCarthy Blvd. - Milpitas, CA 95035 - (408) 432-1900 © Linear Technology Corporation 1995 Printed in USA 

3 





1995 
Linear 
Databook 
Volume IV 

GEnERAL InFORmATion 

AmPLIFIERS 

InSTRumEnTATion AmPLIFIERS 

POWER PRODUCTS 

InTERFACE 

DATA conVERSion 

VOLTAGE REFEREnCES 

monoLITHIC FILTERS 

miCROPROCESSOR SUPERVISORY CIRCUITS 

comPARATORS 

SPECIAL FunCTions 

miLITARY PRODUCTS 

nEW PRODUCTS 

PACKAGE DimEnSions 

APPEnDICES 

L7~J!J~ 

II 
EI 
II 
II 
11 
• II 
II 
a 
1m 
m 
m 
lEI 
II 
1m 

5 





TABLE OF CONTENTS 

SECTION 1-GENERAL INFORMATION 
INDEX ........................................................................................................................................ 1-2 
GENERAL ORDERING INFORMATION .................................................................................................... 1-3 
ALTERNATE SOURCE CROSS REFERENCE GUIDE ..................................................................................... 1-4 

SECTION 2-AMPLIFIERS 
INDEX ........................................................................................................................................ 2-2 
SELECTION GUIDES ........................................................................................................................ 2-3 
PROPRIETARY PRODUCTS 

PRECISION OPERATIONAL AMPLIFIERS ............................................................................................. 2-13 
LTt001, Precision OpAmp ................................................................................................................................ '90DB 2-11 
L Tt001CSB, Precision Op Amp ......................................................................................................................... '90DB 2-23 
LT1002, Dual, Matched Precision Op Amp ........................................................................................................ '90DB 2-25 
LTt006, Precision, Single Supply Op Amp ........................................................................................................ '90DB 2-41 
LTl006SB, Precision, Single Supply Op Amp .................................................................................................... '90DB 2-53 
LTt007, Low Noise, High Speed Precision Op Amp .......................................................................................... '90DB 2-57 
LTt007CS/L Tt037CS, Low Noise, High Speed Precision Op Amps .................................................................. '90DB 2-69 
L Tt007CSB/L Tl037CSB, Low Noise, High Speed Precision Operational Amplifiers .......................................... '92DB 2-16 
LTtOOB, Picoamp Input Current, Microvolt Offset, Low Noise Op Amp ............................................................. '90DB 2-73 
LTtOl0, Fast±150mA Power Buffer .................................................................................................................. '90DB 2-85 
LTl012, Picoamp Input Current, Microvolt Offset, Low Noise Op Amp ............................................................. '90DB 2-105 
L TtOI2SB, Picoamp Input Current, Microvolt Offset, Low Noise Op Amp ......................................................... '90DB 2-117 
L Tt 013/L Tt 014, Dual/Quad Precision Operational Amplifiers ........................................................................... '92DB 2-19 
LTt022, High Speed, Precision JFET Input Op Amp .......................................................................................... '90DB 2-145 
LTl024, Dual, Matched Picoampere, Microvolt Input, Low Noise Op Amp ........................................................ '90DB 2-153 
LTt02B, Ultra-Low Noise Precision High Speed Op Amp .................................................................................. '94DB 2-12 
L Tt037, Low Noise, High Speed Precision Op Amp .......................................................................................... '90DB 2-57 
LT1055, Precision, High Speed, JFET Input Op Amp ......................................................................................... '90DB 2-219 
L Tt056, Precision, High Speed, JFET Input Op Amp ......................................................................................... '90DB 2-219 
LTt055SB/LTt056SB, Precision, High Speed, JFET Input Op Amps .................................................................. '90DB 2-231 
LTt057, Dual JFET Input Precision, High Speed Op Amp .................................................................................. '90DB 2-235 
LTl057S/LT1057IS, LTl05BS/LT105BIS, Dual/Quad JFET Input Precision High Speed Op Amps .................... '92DB 2-41 
L Tt057SB/L Tt0571SB, Dual JFET Input Precision High Speed Op Amps .......................................................... '92DB 2-44 
L Tt05B, Quad JFET Input Precision, High Speed Op Amp ................................................................................. '90DB 2-235 
L Tt071, Micropower, Single Supply, Precision Operational Amplifier ............................................................... '92DB 2-45 
L Tt 07B/L Tt 079, Micropower, Dual/Quad, Single Supply, Precision Operational Amplifiers ............................. ~ '92DB 2-56 
LTl097, Low Cost, Low Power Precision Operational Amplifier ........................................................................ '92DB 2-74 
LTIII21LTtI14, Dual/Quad Low Power Precision, Picoamp Input Op Amps .................................................... '94DB 2-29 
LTt113, Dual Low Noise, Precision, JFET Input Op Amps ................................................................................. '94DB 2-40 
LT1115, Ultra-Low Noise, Low Distortion, Audio Operational Amplifier ............................................................ '92DB 2-82 
L T1124/L Tt125, Dual/Quad Low Noise, High Speed Precision Operational Amplifiers ..................................... '92DB 2-94 
LTI126/LTI127, Dual/Quad Decompensated Low Noise, High Speed Precision Operational Amplifiers ........... '92DB 2-105 
LTtI2B, Unity Gain Stable Ultra-Low Noise Precision High Speed Op Amp ...................................................... '94DB 2-12 
LT1169, Dual Low Noise, Picoampere Bias Current, JFET Input Op Amp .......................................................... '94DB 2-55 

Note: All products in BOLD are in this Oatabook. others appear in LTC's 1990, 1992 and 1994 Oatabooks ('900B = LTC's 1990 Oatabook, '920B = LTC's 1992 Oatabook Supplement 
and '9408 = LTC's 1994 Oatabook) . 

.L7lJ!J~ 7 



TABLE OF CONTENTS 

L Tt178/L Tt179, 17pA Max, Dual/Quad, Single Supply, Precision Operational Amplifiers ................................. '9208 2-112 
LT1178S8, 20pA Max, Dual SO-8 Package, Single Supply Precision Op Amp ................................................... '9408 2-67 
LT1366/L T1367/L T1368/L T1369, Dual and Quad Precision Rail-to-Raillnput and Output Op Amps •••.••.•...•...•..•. 2-14 
LT1413, Single Supply, Dual Precision Op Amp ................................................................................................ '9408 2-68 
LT145?, Dual, Precision JFET Input Op Amp ..................................................................................................... '9408 2-76 

PRECISION OPERATIONAL AMPLIFIERS, ENHANCED AND SECOND SOURCE 
LF155/LF355, JFET Input Op Amp, Low Supply Current .................................................................................... '9008 2-271 
LF155A1LF355A, JFET Input Op Amp, Low Supply Current ............................................................................... '9008 2-271 
LF156/LF356, JFET Input Op Amp, High Speed ................................................................................................. '9008 2-271 
LF156A1LF356A, JFET Input Op Amp, High Speed ....................................................... ~ ..................................... '9008 2-271 
LF412A, Dual Precision JFET Input Op Amp ...................................................................................................... '9008 2~275 

LH2108A, Dual LM108 Op Amp ................................................................................................... , ..................... '9008 2-279 
LM10/8(L)/C(L), Low Power Op Amp and Reference ........................................................................................ '9008 2-281 
LM1 01A1LM301 A, Uncompensated General Purpose Op Amp .......................................................................... '9008 2-297 
LM107/LM307, Compensated General Purpose Op Amp ................................................................................... '9008 2-297 
LM108/LM308, Super Gain Op Amp .................................................................................................................. '9008 2-303 
LM108A1LM308A, Super Gain Op Amp ............................................................................................................. '9008 2-303 
LM118/LM318, High Slew Rate Op Amp ......................................................................... , ................................. '9008 2-311 
LM318S8, High Speed Op Amp ............................................................................... , ......................................... '9008 2-319 
L T118A1LT318A, Improved LM118 Op Amp ...................................................................................................... '9008 2-311 
OP-05, Internally Compensated Op Amp ........................................................................................................... '9008 2-321 
OP-07, Precision·Op Amp ................................................... : .............................................................................. '9008 2-329 
OP-07CS8, Precision Op Amp ........................................................................................................................... '9008 2-337 
OP-15, Precision, High Speed JFET Input Op Amp ............................................................................................ '9008 2-341 
OP-16, Precision, High Speed JFET Input Op Amp ............................................................................................ .'9008 2-341 
OP-27, Low Noise, Precision Op Amp ............................................................................................................... '9008 2-345 
OP-37, Low Noise, High Speed Op Amp ....................................... , ..................................................................... '9008 2-345 
OP-215, Dual Precision JFET Input Op Amp ................................................................... : .................................. '9008 2-275 
OP-227, Dual Matched, Low Noise Op Amp ...................................................................................................... '9008 2-357 
OP-237; Dual High Speed, Low Noise Op Amp .................................................................................................. '9008 2-357 
OP-270/0P-470, Dual/Quad Low Noise, Precision Operational Amplifiers ........................................................ .'9208 2-120 

HIGH SPEED AMPLIFIERS .............................................................................................................. 2-33 
L Tt122, Fast Settling, JFET Input Operational Amplifier .................................................................................... '9408 2-84 
L Tt18?, Low Power Video Difference Amplifier ................................................................................................. '9408 2-92 
L Tt189, Low Power Video Difference Amplifier ................................................................................................. '9408 2-104 
LTt190, Ultra High Speed Operational Amplifier (Av:? 1) ........................................................................... : ...... '9208 2-126 
[Tti91, Ultra High Speed Operational Amplifier (Av:? 1) .................................................................................. '9208 2-137 
LTti92, Ultra High Speed Operational Amplifier (Av :?5) .................................................................................. '9208 .2-148 
L T119'S, Video Difference Amplifier, Adjustable Gain ................... : ..................................................................... '9208 2-159 
LTt194, Video Difference Amplifier, Gain of 10 ................................................................................................. '9208 2-171 
L Tt19S, Low Power, High Speed Operational Amplifier ................................................................... : ................ '9408 2-116 
L Tt2QO, Low Power High Speed Operational Amplifier ................................................... : ................................. '9208 2-182 
LTt201/LTt202, Dual and Quad lmA, 12MHz, 50VljlS Op Amps .......................... :: .......................................... '9408 2-127 
L Tt206, 250mAl60MHz Current Feedback Amplifier ......................................................................................... '9408 2-137 
L Tt208/L T1209, Dual and Quad 45MHz, 400V/jlS Op Amps ............................................................................. '9408 2-150 

Note: All products in BOLD are in this Databook, others appear in LTC's 1990, 1992 and 1994 Databooks (,90DB. LTC's 1990 Databook, '92DB. LTC's 1992 Databook Supplement 
and '94DB. LTC's 1994 Databook). 

8 



TABLE OF CONTENTS 

L T1211ILTI212, 14MHz, 7V1f1S, Single Supply Dual and Quad Precision Op Amps ......................................... .'940B 2-160 

LTI213ILTI214,28MHz, 12V1JiS, Single Supply Dual and Quad Precision Op Amps ........................................ '940B 2-176 

L T1215ILTI216, 23MHz, 50VlJiS, Single Supply Dual and Quad Precision Op Amps ........................................ '940B 2-192 
L T121 7, Low Power High Speed Current Feedback Amplifier ............................................................................ '920B 2-190 

LT1220, Vel}' High Speed Operational Amplifier (Av 2 1) ................................................................................. .'920B 2-198 

L T1221, Vel}' High Speed Operational Amplifier (Av 2 4) .................................................................................. '920B 2-210 

LT1222, Low Noise, Vel}' High Speed Operational Amplifier (Av 2 10) ............................................................. '920B 2-218 

L T1223, 100MHz Current Feedback Amplifier .................................................................................................... '920B 2-226 
LT1224, Vel}' High Speed Operational Amplifier (Av 2 1) .................................................................................. '920B 2-237 

LT1225, Vel}' High Speed Operational Amplifier (Av 2 5) .................................................................................. '920B 2-245 

LT1226, Low Noise Vel}' High Speed Operational Amplifier (Av 2 25) .............................................................. '920B 2-253 

LT1227, 140MHz Video Current Feedback Amplifier .......................................................................................... '940B 2-208 

L T1228, 100MHz Current Feedback Amplifier with DC Gain Control .................................................................. '920B 2-261 

LT12291LT1230, Dual and Quad 100MHz Current Feedback Amplifiers ............................................................. '920B 2-280 

LT1251ILT1256, 40MHz Video Fader and DC Gain Controlled Amplifiers .......................................................... '940B 2-219 

L T1252, Low Cost Video Amplifier .................................................................................................................... '940B 2-242 

L T12531L T1254, Low Cost Dual and Quad Video Amplifiers ............................................................................. '940B 2-249 
LT12591LT1260, Low Cost Dual and Triple 130MHz Current Feedback Amplifiers with Shutdown .................. .'940B 2-256 

LT1311, Quad 12MHz, 145ns Settling Precision Current-to-Voltage Converter for Optical Disk Drives ................ 2-34 
L T1354, 12MHz, 400Vlf1S Op Amp .................................................................................................................... '940B 2-267 

L T13551L T1356, Dual and Quad 12MHz, 400Vlf1S Op Amps ............................................................................. '940B 2-278 
L T1357, 25MHz, 600Vlf1S Op Amp .................................................................................................................... '940B 2-289 

L T13581L T1359, Dual and Quad 25MHz, 600Vlf1S Op Amps ............................................................................. '940B 2-300 

L T1360, 50MHz, 800Vlf1S Op Amp .................................................................................................................... '940B 2-311 

L T13611L T1362, Dual and Quad 50MHz, 800Vlf1S Op Amps ............................................................................. '940B 2-322 

LT1363,70MHz, 1000Vlf1S OpAmp .................................................................................................................. '940B 2-333 

LT1364ILT1365, Dual and Quad 70MHz, 1000Vlf1S Op Amps ........................................................................... '940B 2-344 

ZERO-DRIFT OPERATIONAL AMPLIFIERS ........................................................................................... 2-41 
LTC1047, Dual Micropower Zero-Drift Operational Amplifier with Internal CapaCitors ...................................... '920B 2-292 

L TCI 049, Low Power Zero-Drift Operational Amplifier with Internal Capacitors ................................................ '920B 2-299 

L TCI 050, Precision Zero-Drift Op Amp with Internal Capacitors ....................................................................... '900B 2-181 

LTCt0511LTC1053, DuallQuad Precision Zero-Drift Operational Amplifiers with Internal Capacitors ................ '920B 2-306 

LTC1052, Zero-Drift Op Amp ............................................................................................................................. '900B 2-197 
LTC1052CS, Zero-Drift Op Amp ........................................................................................................................ '900B 2-217 

LTC1150, ±15V Zero-Drift Operational Amplifier with Internal CapaCitors ......................................................... '920B 2-321 

LTC1151, Dual ±15V Zero-Drift Operational Amplifier ....................................................................................... '940B 2-356 

LTC1152, Rail-to-Raillnput Rail-to-Rail Output Zero-Drift Op Amp ... ...................................................... 2-42 
LTC1250, Vel}' Low Noise Zero-Drift Bridge Amplifier ....................................................................................... '940B 2-364 

ZERO-DRIFT OPERATIONAL AMPLIFIERS, ENHANCED AND SECOND SOURCE 
L TC7652, Chopper Stabilized Op Amp .. ............................................................................................................. '900B 2-197 

MULTIPLEXERS 
L T12031L T1205, 150MHz Video Multiplexers .................................................................................................... '940B 2-374 

L T1204, 4-lnput Video Multiplexer with 75MHz Current Feedback Amplifier ..................................................... '940B 2-389 

Note: All products in BOLO are in this Databook, others appear in LTC's 1990. 1992 and 1994 Databooks (,90D8 = LTC's 1990 Databook, '92D8 = LTC's 1992 Databook Supplement 
and '94D8 = LTC's 1994 Databook). 

9 



TABLE OF CONTENTS 

SECTION 3-INSTRUMENTATION AMPLIFIERS 
INDEX .••...••.••••...••.....•••••....••••.••••••••.•••.•••••..•.•••.••••..••••••.•..•••.....•..••••...••....•.••••••....•••••....••..••••.•.. 3-2 
SELECTION GUIDE ................................................................................................. : ....................... 3-3 
PROPRIETARY PRODUCTS 

LTC1043, Dual Instrumentation Switched Capacitor Building Block .................................................................. '9008 11-15 
LTC1100, Precision, Zero Drift Instrumentation Amplifier ................................................................................. '9208 3-4 
LTt101, Precision, Micropower, Single Supply Instrumentation Amplifier (Fixed Gain = 10 or 100) ................ '9208 3-11 
L Tt102, High Speed, Precision, JFET Input Instrumentation Amplifier (Fixed Gain = 10 or 100) ...................... '9208 3-23 
L T1193, Video Difference Amplifier, Adjustable Gain ......................................................................................... '9208 2-159 
L Tt194, Video Difference Amplifier, Gain of 10 ................................................................................................. '9208 2-171 

SECTION 4-POWER PRODUCTS 
INDEX .•••........••.........•.........•.•...•...•.........•......••......••.......••......••.•...••••••..••..•••.••••••.•.....••••....•••••.. 4-2 
SELECTION GUiDES ........................................................................................................................ 4-4 
PROPRIETARY PRODUCTS 

INDUCTORLESS DC TO DC CONVERTERS ........................................................................................... 4-19 
L Tt 026, Voltage Converter ................................................................................................................................ '9008 5-3 
LTC104417660, Switched Capacitor Voltage Converter ...................................................................................... '9008 5-9 
LTC1044A, 12V CMOS Voltage Converter .......................................................................................................... '9408 4-16 
LTC1044CS8, Switched Capacitor Voltage Converter ........................................................................................ '9008 5-21 
LTC1046, 50mA Switched Capacitor Voltage Converter ................................................................................... .'9208 4-16 
L Tt 054, Switched-CapaCitor Voltage Converter with Regulator ......................................................................... '9408 4-26 
L TC1144, Switched-Capacitor Wide Input Range Voltage Converter with Shutdown ........................................ '9408 4-38 
LTC1261, Switched CapaCitor Regulated Voltage Inverter ........................................ , ........................... 4-20 
LTC1262, 12V, 30mA Flash Memory Programming Supply ................................................................... 4-34 
LTC1429, Clock-Synchronized Switched Capacitor-Regulated Voltage Inverter ........................................... 4-41 
LTC1550/LTC1551, Low Noise, Switched Capacitor-Regulated Voltage Inverters ..................................... 13-142 

INDUCTORLESS DC/DC CONVERTERS, ENHANCED AND SECOND SOURCE 
LTC66D, 1DDmA CMOS Voltage Converter ........................................................................................ 4-53 

HIGH SIDE SWITCHES 
L Tt 089, High Side Switch .................................................................................................................................. '9008 11-45 
LTC1155, Dual High Side Micropower N-Channel MOSFET Driver with Internal Charge Pump ........................ .'9208 4-26 
LTC1156, Quad High Side Micropower N-Channel MOSFET Driver with Internal Charge Pump ....................... .'9208 4-41 
L Tt188, 1.5A High Side Switch ......................................................................................................................... '9208 4-48 

LINEAR REGULATORS .................................................................................................................. 4-63 
LT1003, 5 Volt, 5 Amp Voltage Regulator .......................................................................................................... '9008 4-9 
L Tt 005, Logic Controlled Regulator .................................................................................................................. '9008 4-17 
L Tt 020, Micropower Regulator and Comparator ............................................................................................... '9008 4-29 
L Tt 020CS, Micropower Regulator and Comparator .. ........................................................................................ '9008 4-45 
L Tt 033, 3A Negative Adjustable Regulator ........................................................................................................ '9008 4-49 
L T1035, Logic Controlled Regulator .................................................................................................................. '9008 4-57 
L Tt 036, Logic Controlled Regulator .................................................................................................................. '9008 4-69 
L Tt 038, 10 Amp Positive Adjustable Voltage Regulator .................................................................................... '9008 4-77 
L Tt0831LT10841L Tt085, 7.5A, 5A, 3A Low Dropout Positive Adjustable Regulators ........................................ '9408 4-48 

Nate: All products in BOLD are in this Databaak, athers appear in LTC's 1990, 1992 and 1994 Databaaks (,90DB = LTC's 1990 Databaak. '92DB = LTC's 1992 Databaak Supplement 
and '94DB = LTC's 1994 Databaak). 

10 



TABLE OF CONTENTS 

LT1083/LT1084/LT1085, 7.5A, 5A, 3A Low Dropout Positive Fixed Output Regulators .................................... '940B 4-61 
LT10B6 Series, 1.5A Low Dropout Positive Regulators Adjustable and 2. 85 V, 3.3V, 3.6V, 5V, l2V .................. '940B 4-72 
L Tl OB7, Adjustable Low Dropout Regulator with Kelvin-Sense Inputs .............................................................. '920B 4-56 
L T1ll7/L T1ll7-2.85/L T1ll7-3.3/LTll17-5, BOOmA Low Dropout Positive Regulators Adjustable and 
Fixed 2. 85 V, 3.3V, 5V ........................................................................................................................................ '940B 4-85 
LT1118-2.5/LT1118-2.85/LT1118-5, Low la, Low Dropout, 800mA Source and Sink Regulators 
Fixed 2.5V, 2.85V, 5V Output ....................................................................................................... 4-64 
L Tl120, Micropower Regulator with Comparator and Shutdown ...................................................................... '940B 4-96 
LTl120A, Micropower Regulator with Comparator and Shutdown .................................................................... '940B 4-107 
L T1l2l/L T1l2l-3.3/L T1l2l-5, Micropower Low Dropout Regulators with Shutdown ..................................... '940B 4-114 
L T1l23, 5V Low Dropout Regulator Driver ........................................................................................................ '920B 4-75 
L Tl129/L T1l29-3.3/L Tl129-5, Micropower Low Dropout Regulators with Shutdown ..................................... '940B 4-125 
L T1175, 500mA Negative Low Dropout Micropower Regulator ............................ ................................... 4-68 
LTl185, Low Dropout Regulator with Adjustable Current Limit ......................................................................... '920B 4-86 
L T1521/L T1521-3/L T1521-3.3/LT1521-5, 300mA Low Dropout Regulators with Micropower 
Quiescent Current and Shutdown .................................................................................................. 4-79 
LT1528, 3A Low Dropout Regulator for Microprocessor Applications ....................................................... 4-91 
LT1529/LT1529-3.3/LT1529-5, 3A Low Dropout Regulators with Micropower Quiescent Current and Shutdown ... 4-101 
LT1580/LT1580-2.5, 7A, Very Low Dropout Regulators .................................................................... 13-148 
LT1584/LT1585/LT1587, 7A, 4.6A, 3A Low Dropout Fast Response Positive Regulators Adjustable and Fixed ..... 4-112 

LINEAR REGULATORS, ENHANCED AND SECOND SOURCE 
LM117/LM317, Positive Adjustable Regulator ................................................................................................... '900B 4-137 
LTl17A1LT3l7A, Improved LMl17 .................................................................................................................... '900B 4-137 
LM117HVI LM317HV, High Voltage Positive Adjustable Regulator ................................................................... '900B 4-145 
LT1l7AHV/LT3l7AHV, Improved LMl17HV ...................................................................................................... '900B 4-145 
LM123/LM323, 5 Volt, 3 Amp Regulator .......................................................................................................... .'9OOB 4-149 
LT123A1LT323A, Improved LM123 .................................................................................................................... '900B 4-149 
LM137/LM337, Negative Adjustable Regulator .................................................................................................. '900B 4-157 
LT137A,ILT337A, Improved LM137 ................................................................................................................... '900B 4-157 
LM137HV/LM337HV, High Voltage Negative Adjustable Regulator ................................................................... '900B 4-165 
LT137AHVlLT337AHV, Improved LM137HV. ..................................................................................................... '900B 4-165 
LM138/LM338, 5 Amp Positive Adjustable Regulator ....................................................................................... '900B 4-169 
LT13BAlLT33BA, Improved LM13B .................................................................................................................... '900B 4-169 
LM150/LM350, 3 Amp Positive Adjustable Regulator ....................................................................................... '900B 4-177 
LT150AlLT350A, Improved LM150 .................................................................................................................... '900B 4-177 

POWER AND MOTOR CONTROL ..................................................................................................... 4-125 
L TCl153, Auto-Reset Electronic Circuit Breaker ................................................................................................ '940B 4-138 
L TCl154, High-Side Micropower MOSFET Driver .............................................................................................. '940B 4-152 
L TCl157, 3.3V Dual Micropower High-Side/Low-Side MOSFET Driver ............................................................. '940B 4-167 
L Tl15B, Half Bridge N-Channel Power MOSFET Driver ..................................................................................... '920B 4-102 
LT1160/LT1162, Half-/Ful/-Bridge N-Channel Power MOSFET Drivers ...................................................... 13-3 
LTll6l, Quad Protected High-Side MOSFET Driver .......................................................................................... '940B 4-175 
L TCl163/L TCl165, Triple 1.BV to 6V High-Side MOSFET Drivers ..................................................................... '940B 4-186 
LTC1177-5/LTC1177-12, Isolated MOSFET Drivers ....................................................... ..................... 13-16 
L T124l-45, High Speed Current Mode Pulse Width Modulators ....................................................................... '920B 4-122 

ote: All products in BOLD are in this Databook, others appear in LTC's 1990, 1992 and 1994 Databooks (,90D8 = LTC's 1990 Databook, '92D8 = LTC's 1992 Databook Supplement 
nd '94D8 = LTC's 1994 Databook). 

11 



TABLE OF CONTENTS 

LT1246/LT1247, 1MHz Off-Line Current Mode PWM ..••....••......•....••• , .••.••......• ; .....•.•...•. , .•• :., •...•...••..••.• 4-126 
L T1248, Power Factor Controller ................................... ; ........................................................ ; .......................... '940B 4-194 
LT1249, Power Factor Controller ................................ : ........................................................................................ '940B 4-205 
LTCI2SS. Dual24V High-Side MOSFET Driver , ................................................................................................. '940B 4-215 
LTt432, SVHigh EfficiencyStep-Down Switching Regulator Controller ............................................................ ·920B 4-145 
LT1432-3.3, 3.3V High Efficiency Step-Down Switching Regulator Controller ..•••.......•.....•....•..•......•......... 4-137 
LTC1477/LTC1478, Single and Dual Protected High-Side Switches .•....••......••.....•..••....••.....•.•..•...•.•..... 13-112 

POWER AND MOTOR CONTROL, ENHANCED AND SECOND SOURCE 
SG1524/SG3524. Reguiating Pulse Width Modulators ...................................................................................... '900B 5-85 
SG3524S. Regulating Pulse Width Modulator ...... ; ............................................................................................ '900B 5-93 
LTt524/LT3524, Regulating Pulse Width Modulators .................................................................. , .................... ·900B 5-85 
SG1525A1SG3525A. Regulating Pulse Width Modulators .................................................................................. ·900B 5-97 
L Tt52SAlLT3S2SA, Regulating Pulse Width Modulators ................................................................................... '900B 5-97 
LTt526/LT3S26, Regulating Pulse Width Modulators ....................................................................................... ·900B 5-105 
SG1527A1SG3527A. Regulating Pulse Width Modulators .................................................................................. '900B 5-97 
LTtS21A1LT3S21A, Regulating Pulse Width Modulators ................................................................................... '900B 5-97 
LTt846/LTt841, Current Mode PWM Controller ............................................................................................... '900B 5-113 
L T3846/L T3841, Current Mode PWM Controller ............................................................................................... '900B 5-113 

SWITCHING REGULATORS .......................................................................................................... 4-145 
LTtOl0, SA High Efficiency Switching Regulator ........................................ , ...................................................... '900B 5-37 
LTl0l1, 2.5A High Efficiency Switching Regulator ............................................................................................ '900B 5-37 
L Tt 012, 1.2SA High Efficiency Switching Regulator .......................................................................................... '940B 4-232 
L Tt 013, Micropower DC-DC Converter Adjustable and Fixed 5V, 12V ............................................................... '920B 4-174 
L Tt 014/L Tt 016, Step-Down Switching Regulator ............................................................................................. '940B 4-243 
L Tt016-S, SV Step-Down Switching Regulator ................................................................................................. '920B 4-208 
LT1082, lA High Voltage, High Efficiency Switching Voltage Regulator ............................................................ '940B 4-257 
L Ttl 03/L Ttl as, Offline Switching Regulator '940B .......................................................................................... '940B 4-267 
LT1106, Micropower Step-Up DC/DC Converter for PCMCIA Card Flash Memory ........................................ 4-146 
LT1107, Micropower DC/DC Converter Adjustable and Fixed Sv, 12V ............................................................... '940B 4-294 
L Ttl 08, Micropower DC/DC Converter Adjustable and Fixed Sv, 12V ............................................................... '940B 4-306 
LTtl09, Micropower Low Cost DC/DC Converter Adjustable and Fixed Sv, 12V ............................................... '940B 4-318 
L Ttl 09A, Micropower DC/DC Converter Flash Memory VPP Generator Adjustable and Fixed Sv, 12V ............. '940B 4-325 
L Ttll 0, Micropower DC-DC Converter Adjustable and Fixed Sv, 12V, High Frequency .................................... '920B 4-245 
L Ttl11, Micropower DC/DC Converter Adjustable and Fixed Sv, 12V ............................................................... '940B 4-331 
L Ttlll, Micropower DC-to-DC Converter Adjustable and Fixed Sv, 12V, High Frequency ................................ '920B 4-260 
L TCI1421L TCI142-ADJ, Dual High Efficiency Synchronous Step-Down Switching Regulators ........................ '940B 4-346 
L TC1143, Dual High Efficiency Step-Down Switching Regulator Controller ....................................................... '940B 4-365 
L TCI141-3.3/LTCI141-S, High Efficiency Step-Down Switching Regulator Controllers .................................... '940B 4-380 
L TCI148/LTC1148-3.3/LTC1148-S, High Efficiency Synchronous Step-Down Switching Regulators ............... '940B 4-395 
LTC1149/LTC1149-3.3/LTC1149-S, High Efficiency Synchronous Step-Down Switching Regulators ............... '940B 4-414 
LTC1159/LTC1159-3.3/LTC1159-5, High Efficiency Synchronous Step-Down Switching Regulators .................. 4-154 
LTtll0/LTtll1/LTtI12, 100kHz, SA, 2.SA, and 1.2SA High Efficiency Switching Regulators .......................... ·940B 4-433 
L Tt113, Micropower DC-DC Converter Adjustable and Fixed Sv, 12V ............................................................... '920B 4-275 
L TC1114/L TCI114-3.3/L TCII14-S, High Efficiency Step-Down and Inverting DC/DC Converter ...................... '940B . 4-447 

Note: All products In BOLD are in this Oatabook, others appear in LTC's 1990, 1992 and 1994 Oatabooks ('9008 = LTC's 1990 Oatabook, '9208 = LTC's 1992 Oatabook Supplement 
and '9408 = LTC's 1994 Oatabook). 

12 



TABLE OF CONTENTS 

L Tt176/L Tt176-S, Step-Down Switching Regulator ......................................................................................... '94DB 4-462 
LT1182/LTt183/LT1184/LT1184F, CCFL/LCD Contrast Switching Regulators ............................................. 4-172 
LT1186, DAC Programmable CCFL Switching Regulator (Bits-to-Nits™) .................................................. 4-196 
LTC1265/LTC1265-3.3/LTC1265-5, 1.2A, High Efficiency Step-Down DC/DC Converters ................................ 4-212 
LTC1266/L TC1266-3.3/L TC1266-5, Synchronous Regulator Controllers for N- or P-Channel MOSFETs .............. 4-228 
LTC1267/LTC1267-ADJ/LTC1267-AOJ5, Dual High Efficiency Synchronous Step-Down Switching Regulators ...... 4-248 
L Tt2688/L Tt268, 7.SA, 1S0kHz Switching Regulators ..................................................................................... '94DB 4-466 
L Tt270/L Tt270A, 8A and 10A High Efficiency Switching Regulators ................................................................ '94DB 4-470 
L Tt271/L Tt269, 4A High Efficiency Switching Regulators ................................................................................ '94DB 4-474 
L Tt300, Micropower High Efficiency 3.3/SV Step-Up DC/DC Converter ............................................................ '94DB 4-478 
L Tt301, Micropower High Efficiency Sv/12V Step-Up DC/DC Converter with Flash Memory ............................ '94DB 4-486 
LT1302/L T1302-5, Micropower High Output Current Step-Up Adjustable and Fixed 5V DC/DC Converters ........... 4-264 
LT1303/LT1303-5, Micropower High Efficiency DC/DC Converters with Low-Battery Detector 
Adjustable and Fixed 5V ........................................................................................................... 4-279 
LT1304/LTt304-3.3/LT1304-5, Micropower DC/DC Converters with Low-Battery Detector Active in Shutdown ..... 13-37 
LT1305, Micropower High Power DC/DC Converter with Low-Battery Detector ........................................... 4-290 
LT1309, 500kHz Micropower DC/DC Converter for Flash Memory .......................................................... 13-41 
LT1371, 500kHz High Efficiency 3A Switching Regulator ... ................................................................. 4-298 
LT1372/LTt377, 500kHz and 1MHz High Efficiency 1.5A Switching Regulators .......................................... 4-310 
LT1373, 250kHz Low Supply Current High EUiciency 1.5A Switching Regulator .......................................... 4-322 
LT1375/LTt376, 1.5A, 500kHz Step-Down Switching Regulators ........................................................... 4-334 
LTC1430, High Power Step-Down Switching Regulator Controller .......................................................... 4-360 
LT1572, 100kHz, 1.25A Switching Regulator with Catch Diode ............................................................. 4-374 
LTC1574/LTC1574-3.3/LTC1574-5, High Efficiency Step-Down DC/DC Converters with Internal Schottky Diode ... 4-385 

PCMCIA HOST AND CARD POWER MANAGEMENT DEViCES .................................................................... 4-393 
LT1106, Micropower Step-Up DC/DC Converter for PCMCIA Card Flash Memory ........................................ 4-146 
LTC1262, 12V, 30mA Flash Memory Programming Supply ................................................................... 4-34 
LT13l2, Single PCMCIA VPP Driver/Regulator ................................................................................ 4-394 
LT1313, Dual PCMCIA VPP Driver/Regulator ................................................................................... 4-405 
LTC1314/LTC1315, PCMCIA Switching Matrix with Built-In N-Channel Vee Switch Drivers ............................. 4-415 
LTC1470/LTC1471, Single and Dual PCMCIA Protected 3.3V!5V Vee Switches ........................................... 4-426 
LTC1472, Protected PCMCIA Vee and VPP Switching Matrix ................................................................ 4-437 

BATTERY MANAGEMENT CIRCUITS ................................................................................................ 4-453 
LT1239, Backup Battery Management Circuit .................................................................................. 4-454 
LTC1325, Microprocessor-Controlled Battery Management System ........................................................ 4-466 
LT1510, Constant-Voltage/Constant-Current Battery Charger ............................................................. 13-120 
LT1512, SEPIC Constant-CurrenVConstant-Voltage Battery Charger ............ , ........................................ 13-130 

iECTION 5-INTERFACE 
INDEX ..•••.•.•...•..••....•.••••••.••••.......•...••.•.....••••••••.....•...........•........•••••.........••••.•....•.••.•••..••••••••..••.• 5-2 
SELECTION GUiDES •••..•..•...•..••••............•..•..•.••••••••.........••...•••.......•.••..........••••..•...•..•..••••••...••..•••.•• 5-3 
PROPRIETARY PRODUCTS 

RS232/562 ..•.•••••••••....•.....••.•..••..........•••••.....••••.•••...........••.•...........•..•......••••••....••••.•.••••..•...•••.••• 5-9 
L T1 030, Quad Low Power Line Driver ............................................................................................................... '90DB 10-5 
LTt030CS, Quad Low Power Line Driver ........................................................................................................... '90DB 10-9 

Jle: All products in BOLD are in this oatabook, others appear in LTC's 1990, 1992 and 1994 oatabooks (,90oB = LTC's 1990 oatabook, '92oB = LTC's 1992 oatabook Supplement 
Id '94oB = LTC's 1994 oatabook). 

13 



TABLE OF CONTENTS 

LTt032, Quad Low Power Line Driver ............................................................................................... ~ ......... , ..... '90DB 10-11 
LTt039, RS232 Driver/Receiver with Shutdown ........................................................................... : ........•........... '90DB 10-19 
L Tt080, Advanced Low Power 5V RS232 Dual Driver/Receiver .: ...................................................... ; .............. .'90DB 10-43 
L Tt081, Advanced Low Power5V RS232 Dual Driver/Receiver ........................................................................ '90DB 10-43 
L Tt 080CS/L T1 081 CS, 5V Powered RS232 Driver/Receiver with Shutdown ...................................................... '90DB 10-51 
L T1130A; Advanced 5-Driver/5-Receiver RS232 Transceiver ................................................. :: ......................... '94DB 5-10 
LT1131A, Advanced 5-Driver/4-Receiver RS232 Transceiver with Shutdown .................................................. .'94DB 5-10 
L Tt132A, Advanced 5-Driver/3-Receiver RS232 Transceiver ............................................................................ '94DB 5-10 
L Tt133A, Advanced 3-Driver/5-Receiver RS232 Transceiver ............................................................................ '94DB 5-10 
L Tt134A, Advanced 4-Driver/4-Receiver RS232 Transceiver ............................................................................ '94DB 5-10 
LT1135A, Advanced 5-Driver/3-Receiver RS232 Transceiver without Charge Pump ......................................... '94DB 5-10 
L Tt136A, Advanced 4-Driver/5-Receiver RS232 Transceiver with Shutdown ; .................................................. '94DB 5-10 
LT1137A, Advanced Low Power 5V RS232 Transceiver with Small Capacitors ................................................ .'94DB 5-20 
LT1138A, Advanced 5-Driver/3-Receiver RS232 Transceiver with Shutdown .................................................. .'94DB 5-10 
L Tt139A, Advanced 4-Driver/4-Receiver RS232 Transceiver with Shutdown ................................................... '94DB 5-10 
L T1140A, Advanced 5-Driver/3-Receiver RS232 Transceiver without Charge Pump ......................................... '94DB 5-10 
L Tt141A, Advanced 3-Driver/5-Receiver RS232 Transceiver without Charge Pump ................................. : ....... '94DB 5-10 
LT1180A, Low Power 5V RS232 Dual Driver/Receiver with 0.11JF Capacitors ........... ; ............. : ......................... '94DB 5-27 
LTt181A, Low Power 5V RS232 Dual Driver/Receiver with 0.11JF Capacitors .................................................. .'94DB 5-27 
L Tt237, 5V RS232 Transceiver with Advanced Power Management and One Receiver Active in SHUTDOWN. '94DB 5-34 
LT1280A, Low Power 5V RS232 Dual Driver/Receivefwith 0.11JF Capacitors ................................................... '94DB 5-41 
LT1281A, Low Power 5V RS232 Dual Driver/Receiver with 0.11JF Capacitors .................................................. .'94DB 5-41 
LTC1327, 3.3VMicropowerElAITIA-562 Transceiver ........................................................................................ '94DB· 5-48 
LT1330, 5V RS232 Transceiver with 3V Logic Interface and One Receiver Active in SHUTDOWN .................... '94DB 5-54 
LT1331, 3V RS232 or 5V/3V RS232 Transceiver with One Receiver Active in SHUTDOWN ...................... :.: ..... '94DB 5-61 
LT1332, Wide Supply Range Low Power RS232 Transceiver with 12V VPP Output for Flash Memory ............. '94DB 5-68 
LTC1337, 5V Low Power RS232 3-Driver/5-Receiver Transceiver ...................................... : ............................. '94DB 5-76 
LTC1338, 5V Low Power RS232 5-Driver/3-Receiver Transceiver .................................................................... '94DB 5-82 
LT1341, 5V RS232 Transceiver with One Receiver Active in SHUTDOWN ........................................................ .'94DB 5-88 
LT1342, 5V RS232 Transceiver with 3V Logic Interface .................................................................................... '94DB 5-95 
LTC1347, 5V Low Power RS232 3-Driver/5-Receiver Transceiver with 5 Receivers Active in SHUTDOWN ...... '94DB 5-102 
LTC1348, 3.3V Low Power RS232 3-0river!5-Receiver Transceiver ......................................................... 5-10 
LTC1349, 5V Low Power RS232 3-Driver/5-Receiver Transceiver with 2 Receivers Active in SHUTDOWN ...... '94DB 5-108 
LTC1350, 3.3V LowPower EIAlTIA-562 3-Driver/5-Receiver Transceiver ......................................................... '94DB 5-114 
LTt381, Low Power 5V RS232 Dual Driver/Receiver with 0.11JF Capacitors ..... :: .............................................. '94DB 5c120 
L TC1382, 5V Low Power RS232 Transceiver with Shutdown ............................................................................ '94DB 5-127 
LTC1383, 5V Low Power RS232 Transceiver ...................................................................... c ............................. '94DB 5-133 
LTC1384, 5VLow Power RS232 Transceiver with 2 Receivers Active in SHUTDOWN ...................................... '94DB 5-139 
L TC1385, 3.3V Low Power ElAlTIA-562 Transceiver ......................................................................................... '94DB 5-145 
L TC1386, 3.3V Low Power ElAlTIA-562 Transceiver ........ ., ............................................................................... '94DB 5-151 
L T1537, Advanced Low Power 5V RS232 Transceiver with Small Capacitors .............................................. 5-18 

RS485 ............................................................................................ , ............ ............................ 5-25 
L TC485, Low Power RS485 Interface Transceiver ............................................................................................ '92DB 5-6 
L TC486, Quad Low Power RS485 Driver ..................................................................................... c ..................... '92DB 5-16 
L TC487, Quad Low Power RS485 Driver .......................................................................................................... '92DB 5-24 

Note: All products in BOLO. are in this Databook, others appear in LTC's 1990, 1992 and 1994 Databooks ('90DB= LTC's 1990 Databook, '92DB = LTC's 1992 Databook Supplement 
and '94DB = LTC's 1994 Databook). 

14 



TABLE OF CONTENTS 

LTC488/L TC489, Quad RS485 Line Receiver ..................................................................................................... '94DB 5-158 
L TC490, Low Power RS485 Interface Transceiver ............................................................................................ '92DB 5-32 
LTC491, Low Power RS485 Interface Transceiver ............................................................................................ '92DB 5-40 
LTC1480, 3.3V Ultra-Low Power RS485 Transceiver .......................................................................... 5-26 
LTC1481, Ultra-Low Power RS485 Transceiver with Shutdown .............................................................. 5-34 
LTC1483, Ultra-Low Power RS485 Low EMI Transceiver with Shutdown ................................................... 5-41 
L TC1485, Differential Bus Transceiver ............................................................................................................... '94DB 5-166 
LTC1487, Ultra-Low Power RS485 with Low EMI, Shutdown and High Input Impedance ................................ 5-49 

V.35 ....................................................................................................................................... 5-57 
LTC1345, Single Supply V.35 Transceiver ........................................................................................ 5-58 
LTC1346, 10Mbps oCE/DTE V.35 Transceiver ................................................................................. 13-65 

AppleTalk® ............................................................................................................................... 5-69 
LTC1318, Single 5V RS232/RS422/AppleTa/~ Transceiver .................................................................. 5-70 
L TC1320, AppleTalifiY Transceiver ..................................................................................................................... '94DB 5-178 
LTC1323, Single 5VAppleTa/~ Transceiver .................................................................................... 5-77 
LTC1324, Single Supply LocalTa/~ Transceiver ............................................................................. 13-45 
LT1389, AppleTa/~ Peripheral Interface Transceiver ....................................................................... 13-73 

INFRARED ................ ................................................................................................................ 5-89 
LT1319, Multiple Modulation Standard Infrared Receiver .................................................................... 5-90 

DIGITAL ISOLATORS 
LTC1145IL TC1146, Low Power Digital Isolator ................................................................................................. '94DB 5-186 

MIXED PROTOCOL .................................................................................................................... 5-101 
L TC1321/L TC1322/L TC1335, RS2321E1A5621RS485 Transceivers .................................................................... '94DB 5-198 
LTC1334, Single 5V RS232/RS485 Multi-Protocol Transceiver ............................................................. 13-53 

LEVEL TRANSLATOR 
LTC1045, Programmable Micropower Hex Level Translator/Receiver/Driver .................................................... '90DB 10-27 

SECTION 6-DATA CONVERSION 
INDEX ........................................................................................................................................ 6-2 
SELECTION GUIDES ........................................................................................................................ 6·3 
PROPRIETARY PRODUCTS 

ANALOG·TO·DIGITAL CONVERTERS ................................................................................................... 6·7 
L TC1 090, Single Chip 10-Bit Data Acquisition System ...................................................................................... '90DB 9-5 
L TC1 091, 1-Channel, 10-Bit Serial I/O Data Acquisition System ........................................................................ '90DB 9-29 
LTC1092,2-Channel, 10-Bit Serial I/O Data Acquisition System ........................................................................ '90DB 9-29 
LTC1093,6-Channel, 10-Bit Serial I/O Data Acquisition System ........................................................................ '90DB 9-29 
LTC1094, 8·Channel, 10-Bit Serial I/O Data Acquisition System ........................................................................ '90DB 9-29 
LTC1095, Complete 10-Bit Data Acquisition System with On Board Reference ................................................. '90DB 9-57 
LTC1096/LTC1098, Micropower Sampling 8-Bit Serial I/O AID Converters ....................................................... '94DB 6-8 
LTC1099, High Speed 8-Bit AID Converter with Built-In Sample-and-Hold ........................................................ '90DB 9-81 
L TC1196/LTC1198, 8-Bit, SO-8, 1 MSPS ADCs with Auto-Shutdown Options ................................................... '94DB 6-32 
LTC1272, 12-Bit, 3f.ls, 250kHz Sampling AID Converter ................................................................................... '92DB 6-6 
L TC1273/L TC1275/L TC1276, 12-Bit, 300ksps Sampling AID Converters with Reference ................................. '94DB 6-58 
LTC1274/L TC1277, 12·8it, 10mW, 100ksps AoCs with 11lA Shutdown .. ................................................... 13·22 
LTC1278, 12-Bit, 500ksps Samplng AID Converter with Shutdown .................................................................. '94DB 6-80 

~ote: All products in BOLD are in this Oatabook, others appear in LTC's t990, 1992 and 1994 Oatabooks ('9008 = LTC's 1990 Oatabook, '9208 = LTC's 1992 Oatabook Supplement 
md '9408 = LTC's 1994 Oatabook). 

15 



TABLE OF CONTENTS 

LTC1279, 12-8it, 600ksps Sampling AID Converter with Shutdown ........................................................... 6-8 
LTC1282, 3V 140ksps 12-Bit Sampling AID Converter with Reference .............................................................. '9408 6-95 
LTC1283, 3V Single Chip la-Bit Data Acquisition System .............................................................. ; ..... ; ............ '9408 6-117 
LTC1285/L TC1288, 3V Micropower Sampling 12-8it AID Converters in SO-8 Packages .................................. 6-24 
L TC12861LTC1298, Micropower Sampling 12-Bit AID Converters in SO-8 Packages ........................................ '9408 6-140 
L TC1287, 3V Single Chip 12-Bit Data Acquisition System ................................................................................ '9208 6-25 
LTC1289, 3V Single Chip 12-Bit Data Acquisition System ................................................................................ '9208 6-40 
LTC1290, Single Chip 12-Bit Data Acquisition System ..................................................................................... '9208 6-67 
LTC1291, Single Chip 12-Bit Data Acquisition System ...................................................................................... '9408 6-163 
L TC12921L TC1297, Single Chip 12-Bit Data Acquisition Systems ..................................................................... '9408 6-182 
L TC12931L TC12941L TC1296, Single Chip 12-Bit Data Acquisition System ....................................................... '9208 6-113 
LTC1392, Micropower Temperature, Power Supply and Differential Voltage Monitor ................................... 13-77 
LTC1400, Complete SO-8, 12-8it, 400ksps AID Converter with Shutdown ................................................. 13-86 
LTC1410, 12-8it, 1.25Msps Sampling AID qonverter with Shutdown ...................................................... 13-97 
LTC1522, 4-Channel, 3V Micropower Sampling 12-8it Serial 110 AID Converter ....................................... 13-134 

ANALOG-TO-DIGITAL CONVERTERS, ENHANCED AND SECOND SOURCE 
LT574A, Complete 12-8it AID Converter .......................................................................................... 6-48 

DIGITAL-TO-ANALOG CONVERTERS .................................................................................................. 6-57 
LTC1257, Complete Single Supply 12-Bit Voltage Output DAC in SO-8 ............................................................. '9408 6-210 
LTCI451/LTCI452/LTCI453, 12-8it Rai/-to-Rai/ Micropower DACs in SO-8 ............................................... 6-58 

DlGITAL-TO-ANALOG CONVERTERS, ENHANCED AND SECOND SOURCE 
LTC7541A, Improved Industry Standard CMOS 12-8it Multiplying DAC ..................................................... 6-69 
LTC7543/L TC8143, Improved Industry Standard Serial 12-Bit Multiplying OACs .......................................... 6-73 
LTC8043, Serial 12-8it Multiplying DAC in SO-8 ............................................................................... 6-80 

MULTIPLEXERS .......................................................................................................................... 6-85 
LTC1390, 8-Channel Analog Multiplexer with Seriallnlerface ............................................................... 6-86 

SECOND SOURCE PRODUCTS (SAMPLE/HOLD CIRCUITS) 
LF198A1LF398A, Precision Sample and Hold Amplifier ..................................................................................... '9008 9-97 
LF198/LF398, Precision Sample and Hold Amplifier ........................................................................................... '9008 9-97 
LF398S8, Precision Sample and Hold Amplifier ................................................................................................. '9008 9-113 

SECTION 7-VOLTAGE REFERENCES 
INDEX ........................................................................................................................................ 7-2 
SELECTION GUiDES ....... ................................................................................................................. 7-3 
PROPRIETARY PRODUCTS 

LTZ1000, Ultra Precision Reference .................................................................................................................. '9008 3-9 
LTZ1000A, Ultra Precision Reference ................................................................................................................ '9008 3-9 
L T1 004, Micropower Voltage Reference ............................................................................................................ '9008 3-17 
L T1 004CS8-1.2IL T1 004CS8-2.5, Micropower Voltage References ................................................................... '9008 3-25 
L T1 009 Series, 2.5 Volt Reference ..................................................................................................................... '9008 3-27 
L T1 00958, 2.5 Volt Reference ........................................................................................................................... '9008 3-31 
LTl019, 2.5V, 4.5V, 5.0V, 10.0V, Precision References ................................................................................... .'9008 3-33 

Note: All products in BOLD are in this Databook. others appear in LTC's 1990, 1992 and 1994 Databooks (,90DB = LTC's 1990 Databook, '92DB = LTC's 1992 Databook Supplement 
and '94DB = LTC's 1994 Databook). 

16 



TABLE OF CONTENTS 

LTl021, 5.0V, 7.0V, 10.0V, Precision References ............................................................................................. '90DB 3-41 
L Tt 021 DCS8, 5.0V, 7.0V, to.OV, Precision References ..................................................................................... '90DB 3-57 
L Tt 027, Precision 5V Reference ........................................................................................................................ '92DB 7-6 
LTt029, 5V Bandgap Reference ......................................................................................................................... '90DB 3-61 
L Tt 031, Precision 1 OV Reference ...................................................................................................................... '90DB 3-65 
L Tt 034-1.2IL T1 034-2.5, Micropower Dual Reference ....................................................................................... '94DB 7-5 
LT1236, Precision Reference ........................................................................................................ 7-5 
LTt431, Programmable Reference .................................................................................................................... '92DB 7-13 

SECOND SOURCE PRODUCTS 
LH0070, Precision 10V Reference ..................................................................................................................... '90DB 3-65 
LM129/LM329, 6.9V Precision Voltage Reference ............................................................................................. '90DB 3-83 
LM134 Series, Constant Current Source and Temperature Sensor .................................................................... '90DB 3-87 
LM334S8, Constant Current Source and Temperature Sensor .......................................................................... '90DB 3-99 
LM136-2.5/LM336-2.5, 2.5 Volt Reference ....................................................................................................... '90DB 3-101 
LM185-1.2/LM385-1.2, Micropower Voltage Reference .................................................................................... '90DB 3-105 
LM185-2.5/LM385-2.5, Micropower Voltage Reference .................................................................................... '90DB 3-109 
LM385S8-1.2/LM385S8-2.5, Micropower Voltage Reference ........................................................................... '90DB 3-113 
LM199/LM399/LM199A1LM399A, Precision Reference ..................................................................................... '90DB 3-115 
L T580, Precision Reference ............................................................................................................................... '90DB 3-121 
L T581, Precision Reference ............................................................................................................................... '90DB 3-121 
REF-01/REF-02, Precision Voltage References .................................................................................................. '90DB 3-125 

SECTION 8-MONOLITHIC FILTERS 
INDEX ........................................................................................................................................ 8-2 
SELECTION GUIDES ........................................................................................................................ 8-3 
PROPRIETARY PRODUCTS 

L TCI 059, High Peformance Switched CapaCitor Universal Filter ....................................................................... '90DB 7-3 
L TCI 059CS, High Performance Switched Capacitor Universal Filter ................................................................. '90DB 7-11 
L TCto60, Universal Dual Filter Building Block ................................................................................................... '90DB 7 -15 
LTC1060CS, Universal Dual Filter Building Block ............................................................................................... '90DB 7-35 
LTC1061, High Performance Triple Universal Filter Building Block .................................................................... '90DB 7-39 
LTC1061CS, High Performance Triple Universal Filter Building Block ............................................................... '90DB 7-55 
L TCto62, 5th Order Lowpass Filter ................................................................................................................... '94DB 8-5 
L TCI 063, DC Accurate, Clock-Tunable 5th Order Butterworth Lowpass Filter ................................................... '94DB 8-16 
LTCto64, Low Noise, Fast, Quad Universal Filter Building Block ....................................................................... '90DB 7-73 
L TC1064-1, Low Noise, 8th Order, Clock Sweepable Elliptic Lowpass Filter ..................................................... '90DB 7-89 
L TCI 064-2, Low Noise, High Frequency, 8th Order Butterworth Lowpass Filter ............................................... '92DB 8-5 
LTC1064-3, Low Noise, High Frequency, 8th Order Linear Phase Lowpass Filter ............................................. .'92DB 8-13 
LTC1064-4, Low Noise, 8th Order, Clock Sweepable Cauer Lowpass Filter ....................................................... '92DB 8-21 
LTC1064-l, Linear Phase, 8th Order Lowpass Filter .......................................................................................... '94DB 8-28 
LTC1065, DC Accurate, Clock-Tunable Linear Phase 5th Order Bessel Lowpass Filter ...................................... '94DB 8-39 
L TCI 066-1, 14-Bit DC Accurate Clock-Tunable, 8th Order Elliptic or Linear Phase Lowpass Filter ................... '94DB 8-51 
LTC1164, Low Power, Low Noise, Quad Universal Filter Building Block ............................................................ '92DB 8-29 
L TCI164-5, Low Power 8th Order Pin Selectable Butterworth or Bessel Lowpass Filter ................................... '94DB 8-67 
LTCI164-6, Low Power 8th Order Pin Selectable Elliptic or Linear Phase Lowpass Filter ................................. '94DB 8-78 

ote: All products in BOLD are in this Databook, others appear in LTC's 1990,1992 and 1994 Databooks (,90DB = LTC's 1990 Databook. '92DB = LTC's 1992 Databook Supplement 
1d '94DB = LTC's 1994 Databook). 

L7lJO~ 17 



TABLE OF CONTENTS 

LTC1164-7, Low Power, Linear Phase 8th Order Lowpass Filter ......................................... ; ............................. '940B 8-89 
LTC1164-8, Ultra-Selective, Low Power 8th Order Elliptic Bandpass Filtsr with Adjustable Gain •••••••••••••••••••••••• 8-5 
L TC1264, High Speed, Quad Universal Filter Building Block .............................................................................. '940B 8-100 
LTC1264-7, Linear Phase, Group Delay Equalized, 8th Order Lowpass Filter .................................................... '940B 8-115 

SECTION 9-MICROPROCESSOR SUPERVISORY CIRCUITS 
INDEX •••••.•..••.••..•.•••••••.••..••••.•.•••••.•••...•••••••••.•••••.••.•...••••••.••..•••••.• ; ••.••••..•.•••.••.••••..••••.•••••...•.•••.•• 9-2 
SELECTION GUIDE ••••...•..••..•••..•••.•••••••..••••••....•••••..••.•••••••••••••.••••..•••.•••••.•••••.••.••....••••..••••..•••...••••.• 9-3 
PROPRIETARY PRODUCTS 

LTC690lL TC6911LTC6941LTC695, Microprocessor Supervisory Circuits ......................................................... '920B 9-4 
LTC6921L TC693, Microprocessor Supervisory Circuits ..................................................................................... '940B 9-4 
LTC694-3.3ILTC695-3.3, 3.3V Microprocessor Supervisory Circuits ................................................................ '940B 9-19 
LTC699, Microprocessor Supervisory Circuit ................................................................................................... '920B 9-18 
LTC1232, Microprocessor Supervisory Circuit ................................................................................................. '920B 9-22 
LTC1235, Microprocessor Supervisory Circuit with Conditional Battery Backup .............................................. '920B 9-29 

SECTION 10-COMPARATORS 
INDEX •••••..•••••....•••...•..••.•.•••••••.••.•.••.•••••..•••••••...••.•••••.••..•••.•••.••••.••••..•••....•••..•.•••••..••..•.••••..••..•.• 10-2 
SELECTION GUIDE ••.•.•.••••.•••..•••..•••••.•••••..••••••••.•••••.•••........... ; •..•..........•.....••..•.•••.•..•••..•••••••.••••••.•• 10-3 
PROPRIETARY PRODUCTS 

LTt011, Voltage Comparator ............................................................................................................................. '900B 6-9 
LTt015, High Speed Dual Line Receiver .....................................................................•...................................... '920B 10-4 
LTt016, Ultra Fast Precision Comparator .......................................................................................................... '900B 6-25 
L T1 016CS8,. Ultra Fast Precision Comparator ....... ............................................................................................. '900B 6-41 
L T1 0171L Tt 018, Micropower Dual Comparator .......................................................................•......................... '940B 10-4 
LTC1040, Dual MicropowerComparator ........................................................................................................... '900B 6-57 
LTC1041, BANG-BANG Controller ...................................................................................................................... '900B 6-69 
LTC1042, Window Comparator ............................................................. , ............................................................ '900B 6-77 
L Tt116, 12ns, Single Supply Ground-Sensing Comparator .............................................................................. '920B 10-7 
LTC1443/LTC1444/LTC1445, Low Power Quad Comparators .............................................................. 13-108 

ENHANCED AND SECOND SOURCE PRODUCTS 
LM111/LM311, Voltage Comparator .................................................................................................................. '900B 6-85 
L Tt11A1LT311A, Improved LM111 .................................................................................................. ; ................. '900B 6-85 
LM119/LM319, Oual Comparator ...................................................................................................................... '900B 6-93 
LTt19A1LT319A, ImprovedLM119 .................................................................................................................... '900B 6-93 
L T685, High Speed Comparator ......................................................................................................................... '900B 6-5 

SECTION 11-8PECIAL FUNCTIONS 
INDEX •••.•..•••••...••••...•••••••••••••..•••••..••...••••....•••••..••.•••••••.•.•••.••.•.••..••.....•...........•............•..•..••..••. 11-2 
SELECTION GUIDE ........................................................................................................................ 11-3 
PROPRIETARY PRODUCTS 

LTK001, Thermocouple Cold Junction Compensator and Matched Amplifier .................................................... '900B 11-3 
L TC201 AIL TC202lL TC203, Micropower, Low Charge Injection, Quad CMOS Analog Switches ......................... '920B 11-4 
LTC2211L TC222, Micropower, Low Charge Injection, Quad CMOS Analog Switches with Data Latches ........... '920B 11-15 
LT1025, Micropower Thermocouple Cold Junction Compensator ..................................................................... '900B 11-7 

Note: All products in BOLD are in this Oatabook, others appear in LTC's 1990, 1992 and 1994 Oatabooks (,900B = LTC's 1990 Oatabook, '920B = LTC's 1992 Oatabook Supplement 
and '940B = LTC's 1994 Oatabook). 

18 



TABLE OF CONTENTS 

LTC1043, Dual Precision Instrumentation Switched Capacitor Building Block .................................................. '90oB 11-15 
LTC1043CS, Dual Precision Instrumentation Switched Capacitor Building Block .............................................. '90oB 11-31 
L T1 088, Wideband RMS-DC Converter Building Block ...................................................................................... '90oB 11-33 

SECTION l2-MILITARY PRODUCTS 
INDEX ..................•••..••••............••..•.•.••••••.........••••••.••••......•.......•••..••...............••••...•...............••• 12-2 
MILITARY PRODUCTS/PROGRAMS ..................................................................................................... 12-3 

JAN ..............•...•....................•....•.......•...........•••....................••......................................•..••.. 12-3 
MIL·M-38510 Class B Flow (Figure 1) .......................................................................................... 12-4 
MIL·M-38510 Class S Flow (Figure 2) .......................................................................................... 12-5 

Standard Military Drawings .......................................................................................................... 12-4 
SMD Preparation Flowchart (Figure 3) ......................................................................................... 12-6 

SMDs Get a New Part Numbering System ......................................................................................... 12-6 
MIL·STD·883 Product .................•......................••....•••....•..........•...................••.......................•... 12-7 

883 Group A Sampling Plan (Table 1) .......................................................................................... 12-7 
Hi·Rel (SCDs) .......................................................................................................................... 12-7 
Radiation Hardness Program ..........••..•....•...............••....................••...................•.....................•... 12-7 

Representative "RH" Product Manufacturing Flow (Figure 4) ............................................................. 12-8 
Military Market Commitment ........................................................................................................ 12-7 
883 Certificate of Conformance ..................................................................................................... 12-9 
MIL·STD-883 Test Methods ........................................................................................................ 12-10 
Military Parts List ................................................................................................................... 12-14 

SECTION l3-NEW PRODUCTS 
INDEX ...••......•.............................••..•.•...............•..•••..•••.•..........••••.............•.•...•.•..................••... 13-2 
PROPRIETARY PRODUCTS 

LT1160/LT1162, Half·/Fu/l-Bridge N·Channel Power MOSFET Drivers ...................................................... 13-3 
LTC1177-5/LT1177-12, Isolated MOSFET Drivers ............................................................................. 13-16 
LT1186, DAC Programmable CCFL Switching Regulator (Bits·to·Nits™) .................................................. 4-196 
LT1236, Precision Reference ........................................................................................................ 7-5 
LT1239, Backup Battery Management Circuit .................................................................................. 4-454 
LTC1274/LTC1277, 12-Bit, 10mW, 100ksps AID Converters with 1pA Shutdown ......................................... 13-22 
LT1304/LT1304-3.3/LT1304-5, Micropower DCIDC Converters with Low·Battery Detector Active in Shutdown ..... 13-37 
LT1309, 500kHz Micropower DCIDC Converter for Flash Memory .......................................................... 13-41 
LT1311, Quad 12MHz, 145ns Settling Precision Current·to·Voltage Converter for Optical Disk Drives ................ 2-34 
LTC1324, Single Supply LocalTaltllP Transceiver ............................................................................. 13-45 
LTC1334, Single 5V RS232/RS485 Multi·Protocol Transceiver ............................................................. 13-53 
LTC1346, 10Mbps DCE/DTE V.35 Transceiver ................................................................................. 13-65 
LT1373, 250kHz Low Supply Current High Efficiency 1.5A Switching Regulator .......................................... 4-322 
LT1375/LT1376, 1.5A, 500kHz Step·Down Switching Regulators ........................................................... 4-334 
LT1389, AppleTaltllP Peripheral Interface Transceiver ....................................................................... 13-73 
LTC1392, Micropower Temperature, Power Supply and DiUerential Voltage Monitor ................................... 13-77 
LTC1400, Complete SO-8, 12-Bit, 400ksps AID Converter with Shutdown ............ ..................................... 13-86 
LTC1410, 12-Bit, 1.25Msps Sampling AID Converter with Shutdown ...................................................... 13-97 
LTC1429, Clock·Synchronized Switched Capacitor·Regulated Voltage Inverter ........................................... 4-41 

Ole: All products in BDLD are in this Databook, others appear in LTC's 1990, 1992 and 1994 Databooks (,90DB; LTC's 1990 Databook, '92DB; LTC's 1992 Databook Supplement 
nd '94DB; LTC's 1994 Databook). 

L7lJ!J~ 19 



TABLE OF CONTENTS 

LTC1430, High Power Step-Down Switching Regulator Control/er .......................................................... 4-360 
LTC1443/LTC1444/LTC1445, Low Power Quad Comparators .............................................................. 13-108 
LTC1477/LTC1478, Single and Dual Protected High-Side Switches ...................................................... 13-112 
L T1510, Constant-Voltage/Constant-Current Battery Charger ......................................•.................•.•.. 13-120 
LT1512, SEPIC Constant-Current/Constant-Voltage Battery Charger ......•............................................•• 13-130 
LT1521/LT1521-3/LT1521-3.3/LT1521-5, 300mA Low Dropout Regulators with Micropower 
Quiescent Current and Shutdown .........................................................................................•........ 4-79 
LTC1522, 4-Channel, 3V Micropower Sampling 12-Bit Serial//O AID Converter ....................................... 13-134 
L T1528, 3A Low Dropout Regulator for Microprocessor Applications ....................................................... 4-91 
LT1529/LT1529-3.3/LT1529-5, 3A Low Dropout Regulators with Micropower Quiescent Current and Shutdown ... 4-101 
LTC1550/LTC1551, Low Noise, Switched Capacitor-Regulated Voltage Inverters ..................................... 13-142 
LT1572, 100kHz, 1.25A Switching Regulator with Catch Diode ............•................................................ 4-374 
LT1580/LT1580-2.5, 7A, Very Low Dropout Regulator ...................................................................... 13-148 

SECTION 14-PACKAGE INFORMATION 
INDEX ....................................................................................................................................... 14-2 
PACKAGE CROSS REFERENCE .......................................................................................................... 14-3 
PACKAGE DIMENSIONS .................................................................................................................. 14-5 
SURFACE MOUNT PRODUCTS ........................................................................................................ 14-36 
TAPE AND REEL ......................................................................................................................... 14-47 
TO-220 LEAD BEND OPTIONS ......................................................................................................... 14-54 

SECTION 15-APPENDICES 
INDEX ....................................................................................................................................... 15-2 
INTRODUCTION TO QUALITY AND RELIABILITY ASSURANCE PROGRAMS ...................................................... 15-3 
ISO 9001 QUALITY MANUAL ............................................................................................................. 15-5 
RELIABILITY ASSURANCE PROGRAM ........................................................ , ....................................... 15-30 
QUALITY ASSURANCE PROGRAM .................................................................................................... 15-46 

Waler Fabrication Flowchart ...........................................................•........................................... 15-52 
Assembly Flowchart ................................................................................................................. 15-61 
Test and End-ol-Line Flowchart ................................................................................................... 15-65 

R-FLOW ................................................................................................................................... 15-66 
ESD PROTECTION PROGRAM .......................................•..........................•...................................... 15-67 
STATISTICAL PROCESS CONTROL ................................................................................................... 15-78 
DICE PRODUCTS ........................................................................................................................ 15-81 
DESIGN TOOLS ................................................................................................................•......... 15-83 

Application Notes .................................................................................. ; ................................. 15-83 
Design Notes ......................................................................................................................... 15-87 
Applications on Disk ................................................................................................................ 15-90 
Technical Publications ............................................................................................................. 15-90 

Bits·to·Nits is a trademark of Linear Technology Corporation. 
AppleTalk and LocalTalk are registered trademarks of Apple Computer, Inc. 

Note: All products in BOLD are in this Databook, others appear in LTC's 1990, 1992 and 1994 Databooks (,90DB = LTC's 1990 Databook, '92DB = LTC's 1992 Databook Supplement 
and '94DB = LTC's 1994 Databook). 

20 



ALPHANUMERIC INDEX 

LF155, JFET Input Op Amp, Low Supply Current ..................................................................................................... '9008 2-271 
LF155A, JFET Input Op Amp, Low Supply Current .................................................................................................. '9008 2-271 
LF156, JFET Input Op Amp, High Speed .................................................................................................................. '9008 2-271 
LF156A, JFET Input Op Amp, High Speed ................................................................................................................ '9008 2-271 
LF198, Precision Sample and Hold Amplifier ........................................................................................................... '9008 9-97 
LF198A, Precision Sample and Hold Amplifier ...........................................................................•............................. '9008 9-97 
LF355, JFET Input Op Amp, Low Supply Current ..................................................................................................... '9008 2-271 
LF355A, JFET Input Op Amp, Low Supply Current .................................................................................................. '9008 2-271 
LF356, JFET Input Op Amp, High Speed .................................................................................................................. '9008 2-271 
LF356A, JFET Input Op Amp, High Speed ................................................................................................................ '9008 2-271 
LF398, Precision Sample and Hold Amplifier ........................................................................................................... '9008 9-97 
LF398A, Precision Sample and Hold Amplifier ......................................................................................................... '9008 9-97 
LF398S8, Precision Sample and Hold Amplifier ....................................................................................................... '9008 9-113 
LF412A, Dual Precision JFET Input Op Amp ............................................................................................................ '9008 2-275 
LH0070, Precision 10V Reference ........................................................................................................................... '9008 3-65 
LH2108A, Dual LM108 Op Amp ............................................................................................................................... '9008 2-279 
LM10, Low Power Op Amp and Reference .............................................................................................................. '9008 2-281 
LM108, Low Power Op Amp and Reference ............................................................................................................ '9008 2-281 
LM108L, Low Power Op Amp and Reference .......................................................................................................... '9008 2-281 
LM10C, Low Power Op Amp and Reference ............................................................................................................ '9008 2-281 
LM10CL, Low Power Op Amp and Reference .......................................................................................................... '9008 2-281 
LM1 01 A, Uncompensated General Purpose Op Amp ............................................................................................... '9008 2-297 
LM107, Compensated General Purpose Op Amp ..................................................................................................... '9008 2-297 
LM108, Super Gain Op Amp .................................................................................................................................... '9008 2-303 
LM108A, Super Gain Op Amp .................................................................................................................................. '9008 2-303 
LM111, Voltage Comparator .................................................................................................................................... '9008 6-85 
LM117, Positive Adjustable Regulator ..................................................................................................................... '9008 4-137 
LM117HV, High Voltage Positive Adjustable Regulator ........................................................................................... '9008 4-145 
LM118, High Slew Rate Op Amp ............................................................................................................................. '9008 2-311 
LM119, Dual Comparator ........................................................................................................................................ '9008 6-93 
LM123, 5 Volt, 3 Amp Regulator ............................................................................................................................. '9008 4-149 
LM129, 6.9V Precision Voltage Reference ............................................................................................................... '9008 3-83 
LM134 Series, Constant Current Source and Temperature Sensor .......................................................................... '9008 3-87 
LM136-2.5, 2.5 Volt Reference ................................................................................................................................ '9008 3-101 
LM137, Negative Adjustable Regulator .................................................................................................................... '9008 4-157 
LM137HV, High Voltage Negative Adjustable Regulator .......................................................................................... '9008 4-165 
LM138, 5 Amp Positive Adjustable Regulator .......................................................................................................... '9008 4-169 
LM150, 3 Amp Positive Adjustable Regulator .......................................................................................................... '9008 4-177 
LM185-1.2, Micropower Voltage Reference ............................................................................................................ '9008 3-105 
LM185-2.5, Micropower Voltage Reference ............................................................................................................ '9008 3-109 
LM199, Precision Reference .................................................................................................................................... '9008 3-115 
LM199A, Precision Reference .................................................................................................................................. '9008 3-115 
LM301 A, Uncompensated General Purpose Op Amp ............................................................................................... '9008 2-297 
LM307, Compensated General Purpose Op Amp ..................................................................................................... '9008 2-297 

lole: All products in BOLO are in this Databook, others appear in LTC's 1990,1992 and 1994 Databooks ("90DB = LTC's 1990 Databook, '92DB = LTC's 1992 Databook Supplement 
nd '94DB = LTC's 1994 Databook). 

L7lJ!J~ 21 



ALPHANUMERIC INDEX 

LM308, Super Gain Op Amp .................................................................................................................................... '900B 2~303 

LM308A, Super Gain Op Amp .................................................................................................................................. '900B 2-303 
LM311, Voltage Comparator .................................................................................................................... : ............... '900B6-85 
LM317, Positive Adjustable Regulator ..................................................................................................................... '900B 4-137 
LM317HV, High Voltage Positive Adjustable Regulator ........................................................................................... '900B 4-145 
LM318, High Slew Rate Op Amp ............................................................................................................................. '900B 2-311 
LM318S8, High Speed Op Amp ............................................................................................................................... '900B 2-319 
LM319, Oual Comparator ........................................................................................................................................ '900B 6-93 
LM323, 5 Volt, 3 Amp Regulator ............................................................................................................................. '900B 4-149 
LM329, 6.9V Precision Voltage Reference ............................................................................................................... '900B 3-83 
LM334S8, Constant Current Source and Temperature Sensor ................................................................................ '900B 3-99 
LM336-2.5, 2.5 Volt Reference ................................................................................................................................ '900B 3-101 
LM337, Negative Adjustable Regulator .................................................................................................................... '900B 4-157 
LM337HV, High Voltage Negative Adjustable Regulator .......................................................................................... '900B 4-165 
LM338, 5 Amp Positive Adjustable Regulator .......................................................................................................... '900B 4-169 
LM350, 3 Amp Positive Adjustable Regulator .......................................................................................................... '900B 4-177 
LM385-1.2, Micropower Voltage Reference ............................................................................................................ '900B 3-105 
LM385-2.5, Micropower Voltage Reference ............................................................................................................ '900B3-1 09 
LM385S8-1.2, Micropower Voltage Reference ........................................................................................................ '900B 3-113 
LM385S8-2.5, Micropower Voltage Reference ........................................................................................................ '900B 3-113 
LM399, Precision Reference .................................................................................................................................... '900B 3-115 
LM399A, Precision Reference .................................................................................................................................. '900B3-115 
LT111A, Improved LMlll ....................................................................................................................................... '900B 6-85 
LTI17A, Improved LMI17 ....................................................................................................................................... '900B 4-137 
LT117AHV, Improved LMI17HV .............................................................................................................................. '900B 4-145 
LT118A, Improved LM118 Op Amp ......................................................................................................................... '900B 2-311 
LTI19A, Improved LMI19 ....................................................................................................................................... '900B 6-93 
LTI23A,lmprovedLMI23 ....................................................................................................................................... '900B 4-149 
LT137A, Improved LMI37 ....................................................................................................................................... '900B 4-157 
LT137AHV, Improved LMI37HV .............................................................................................................................. '900B 4-165 
LTI38A, Improved LM138 ....................................................................................................................................... '900B 4-169 
LT150A, Improved LMI50 ....................................................................................................................................... '900B 4-177 
LTC201A, Micropower, Low Charge Injection, Quad CMOS Analog Switch ............................................................. '920B 11-4 
L TC202, Micropower, Low Charge Injection, Quad CMOS Analog Switch ............................................................... '920B 11-4 
L TC203, Micropower, Low Charge Injection, Quad CMOS Analog Switch ............................................ : .................. '920B 11-4 
L TC221, Micropower, Low Charge Injection, Quad CMOS Analog Switch with Data Latches .................................. '920B 11-15 
L TC222, Micropower, Low Charge Injection, Quad CMOS Analog Switch with Data Latches .................................. '920B 11-15 
LT311A, Improved LMlll ....................................................................................................................................... '900B 6-85 
LT317A, Improved LMI17 ....................................................................................................................................... '900B 4-137 
LT317AHV, Improved LMI17HV .............................................................................................................................. '900B 4-145 
LT318A, Improved LM118 Op Amp ......................................................................................................................... '900B 2-311 
LT319A, Improved LM119 ....................................................................................................................................... '900B 6-93 
LT323A,lmproved LM123 ....................................................................................................................................... '900B 4-149 
LT337A, Improved LMI37 ....................................................................................................................................... '900B 4-157 
LT337AHV,lmproved LMI37HV ....................................................................................................................... ; ...... '900B 4-165 

Note: All products in BOLD are in this Databook, others appear in LTC's 1990,1992 and 1994 Databooks (,90D8 = LTC's 1990 Databook, '92D8 = LTC's 1992 Databook Supplement 
and '94D8 = LTC's 1994 Databook). 
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LT338A, Improved LM138 ....................................................................................................................................... '9008 4-169 
LT350A, Improved LM150 ....................................................................................................................................... '9008 4-177 
L TC485, Low Power RS485 Interface Transceiver ................................................................................................... '9208 5-6 
L TC486, Quad Low Power RS485 Driver ................................................................................................................. '9208 5-16 
L TC481, Quad Low Power RS485 Driver ................................................................................................................. '9208 5-24 
L TC488, Quad RS485 Line Receiver ........................................................................................................................ '9408 5-158 
L TC489, Quad RS485 Line Receiver ........................................................................................................................ '9408 5-158 
LTC490, Low Power RS485 Interface Transceiver ................................................................................................... '9208 5-32 
L TC491, Low Power RS485 Interface Transceiver ................................................................................................... '9208 5-40 
LT574A, Complete 12-8it AID Converter ...............•.................................•..........................•.................. 6-48 
L T580, Precision Reference ..................................................................................................................................... '9008 3-121 
LT581 , Precision Reference ..................................................................................................................................... '9008 3-121 
LTC660, 100mA CMOS Voltage Converter ............................................................................................. 4-53 
L T685, High Speed Comparator ............................................................................................................................... '9008 6-5 
L TC690, Microprocessor Supervisory Circuit .......................................................................................................... '9208 9-4 
LTC691, Microprocessor Supervisory Circuit .......................................................................................................... '9208 9-4 
L TC692, Microprocessor Supervisory Circuit .......................................................................................................... '9408 9-4 
L TC693, Microprocessor SuperviSOry Circuit .......................................................................................................... '9408 9-4 
L TC694, Microprocessor SuperviSOry Circuit .......................................................................................................... '9208 9-4 
L TC694-3.3, 3.3V Microprocessor Supervisory Circuit ............................................................................................ '9408 9-19 
L TC695, Microprocessor Supervisory Circuit .......................................................................................................... '9208 9-4 
L TC695-3.3, 3.3V Microprocessor Supervisory Circuit ............................................................................................ '9408 9-19 
L TC699, Microprocessor Supervisory Circuit .......................................................................................................... '9208 9-18 
L Tt001, Precision Op Amp ...................................................................................................................................... '9008 2-11 
LTt001CS8, Precision OpAmp ............................................................................................................................... '9008 2-23 
L Tt002, Dual, Matched Precision Op Amp .............................................................................................................. '9008 2-25 
LT1003, 5 Volt, 5 Amp Voltage Regulator ................................................................................................................ '9008 4-9 
L Tt004, Micropower Voltage Reference .................................................................................................................. '9008 3-17 
LTt004CS8-1.2, Micropower Voltage Reference ..................................................................................................... '9008 3-25 
L Tt 004CS8-2.5, Micropower Voltage Reference .•................................................................................................... '9008 3-25 
LTt005, Logic Control/ed Regulator ........................................................................................................................ '9008 4-17 
L Tt006, Precision, Single Supply Op Amp .............................................................................................................. '9008 2-41 
L Tt006S8, Precision, Single Supply Op Amp .......................................................................................................... '9008 2-53 
L T100?, Low Noise, High Speed PreciSion Op Amp ................................................................................................ '9008 2-57 
L Tt001CS, Low Noise, High Speed Precision Op Amp ............................................................................................ '9008 2-69 
L Tt 001CS8, Low Noise, High Speed Precision Operational Amplifier ..................................................................... '9208 2-16 
L Tt008, Picoamp Input Current, Microvolt Offset, Low Noise Op Amp ................................................................... '9008 2-73 
LT1009 Series, 2.5 Volt Reference .......................................................................................................................... ;'9008 3"27 
L Tt 009S8, 2.5 Volt Reference ................................................................................................................................. '9008 3-31 
LTt010, Fast±150mA Power Buffer ........................................................................................................................ '9008 2-85 
LTt011, Voltage Comparator ................................................................................................................................... '9008 6-9 
L T1012, Picoamp Input Current, Microvolt Offset, Low Noise Op Amp ......... , ......................................................... '9008 2-105 
LT1012S8, Picoamp Input Current, Microvolt Offset, Low Noise Op Amp ............................................................... '9008 2-117 
L Tt 013, Dual Precision Operational Amplifier ......................................................................................................... '9208 2-19 
LTt014, Quad Precision Operational Amplifier ......................................................................................................... '9208 2-19 

ote: All products in BOLD are in this Databook. others appear in LTC's 1990.1992 and 1994 Oatabooks ('9008 = LTC's 1990 Oatabook. '9208 = LTC's 1992 Oatabook Supplement 
ld '94D8 = LTC's 1994 Oatabook). 
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LTt015, High Speed Dual Line Receiver ................................................................................................................ ;.'9208 10-4 
L T1016, Ultra Fast Precision Comparator .............................................................................................................. ;. '9008 6-25 
L Tt 016CS8, Ultra Fast Precision Comparator .......................................................................................................... '9008 6-41 
L Tt 017, Micropower Dual Comparator ............................................................................... , ................ ' ..................... '9408 10-4 
L Tt 018, Micropower Dual Comparator ............................................................................................................. ; ...... '9408 10-4 
LTt019, 2.5V. 4.5V. 5.0V. 10.0V. Precision References .......................................................................................... '9008 3-33 
LTt020, Micropower Regulator and Comparator ..................................................................................................... '9008 4-29 
L Tt020CS, Micropower Regulator and Comparator ................................................................. ; .............................. '9008 4-45 
L Tt021, 5.0V. 1.0V. 10.0V. Precision References ................................................................................................... '9008 3-41 
LTt021DCS8, 5.0V. 7.0V. 10.0V. Precision References ...............................................................•........................... '9008 3-57 
LT1022, High Speed, Precision JFET Input Op Amp ............................................................................................... .'9008 2-145 
LT1024, Dual, Matched Picoampere, Microvolt Input, Low Noise Op Amp ............................................................. .'9008 2-153 
LT1025, Micropower Thermocouple Cold Junction Compensator ........................................................................... '9008 11-7 
L T1026, Voltage Converter ...................................................................................................................................... '9008 5-3 
L T1027, Precision 5V Reference ..........................................................................................................................•.•. '9208 7-6 
L Tt 028, Ultra-Low Noise Precision High Speed Op Amp ........................................................................................ '9408 2-12 
L T1 029, 5V Bandgap Reference ............................................................................................................................... '9008 3-61 
L T1 030, Quad Low Power Line Driver ..................................................................................................................... '9008 10-5 
LT1030CS, Quad Low Power Line Driver .........................................................................................•....................... '9008 10-9 
LT1031, Precision 10V Reference ............................................................................................................................ '9008' 3-65 
L Tt 032, Quad Low Power Line Driver ......................................................................................................•.............. '9008 10-11 
L Tt 033, 3A Negative Adjustable Regulator .............................................................................................................. '9008 4-49 
L Tt 034-1.2, Micropower Dual Reference .....................................................................•.......................................... '9408 7-5 
L Tl034-2.5, Micropower Dual Reference ................................................................................................................ '9408 7-5 
L Tt 035, Logic Controlled Regulator .................................................................•...................................................... '9008 4-57 
L T1036, , Logic Controlled Regulator ........................................................................................................................ '9008 4-69 
LTt037, Low Noise, High Speed Precision Op Amp ................................................................................................ '9008 2-57 
L Tt 037CS, Low Noise, High Speed Precision Op Amp ............................................................................................ '9008 2-69 
LTt037CS8, Low Noise, High Speed Precision Operational Amplifier .................................................................... .'9208 2-16 
LT1038, 10 Amp Positive Adjustable Voltage Regulator .......................................................................................... '9008 4-77 
L Tt 039, RS232 Driver/Receiver with Shutdown ...................................................................................................... '9008 10-19 
L TCI 040, Dual Micropower Comparator ............................................................•..........•......................................... '9008 6-57 
LTC1041, BANG-BANG Controller ............................................................................................................................ '9008 6-69 
L TCI 042, Window Comparator ................................................................................................................................ '9008 6-77 
L TCI 043, Dual Precision Instrumentation Switched Capacitor Building Block ........................................................ '9008 11-15 
LTC1043CS, Dual Precision Instrumentation Switched Capacitor Building Block .................................................... '9008 11-31 
LTC1044,' Switched Capacitor Voltage Converter .........................•.......................................... ; ................................ '9008 5-9 
L TC1 044A, 12V CMOS Voltage Converter .... ............................................................................................................ '9408 4-16 
L TCI 044CS8, Switched Capacitor Voltage Converter ....................................................................................... ; ...... '9008 5-21 
LTC1045, Programmable Micropower Hex Translator/Receiver/Driver .................................................................... '9008 10-27 
L TC1 046, SOmA Switched Capacitor Voltage Converter .......................................................................................... '9208 4-16 
LTC1047, Dual Micropower Zero Drift Operational Amplifier with Internal Capacitors ............................................. '9208 2-292 
L TCI 049, Low Power Zero Drift Operational Amplifier with Internal Capacitors .................................................•.... '9208 2-299 
LTC1050, Precisionlero Drift Op Amp with Internal Capacitors ............................................................................. '9008 2-181 
LTC1051, Dual Precision Zero Drift Operational Amplifier with1nternal Capacitors ................................................. '9208 2-306 

Note: All products in BOLD are in this Oatabook, others appear In LTC's 1990,1992 and 1994 Oatabooks ('9008 = LTC's 1990 Oatabook, '9208 = LTC's 1992 Oatabook Supplement 
and '9408 = LTC's 1994 Oatabook). 
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L TCI 052, Zero Drift Op Amp ................................................................................................................................... '900B 2-197 
LTC1052CS, Zero Drift Op Amp ............................................................................................................................... '900B 2-217 
L TC1053, Quad Precision Zero Drift Operational Amplifier with Internal Capacitors ................................................ '920B 2-306 
L Tt054, Switched-Capacitor Voltage Converter with Regulator ............................................................................... '940B 4-26 
LTl055, Precision, High Speed, JFET Input Op Amp ............................................................................................... '900B 2-219 
L Tt055S8, Precision, High Speed, JFET Input Op Amp ........................................................................................... '900B 2-231 
L Tt 056, Precision, High Speed, JFET Input Op Amp ............................................................................................... '900B 2-219 
L Tt056S8, Precision, High Speed, JFET Input Op Amp ........................................................................................... '900B 2-231 
L Tt 057, Dual JFET Input Precision, High Speed Op Amp ........................................................................................ '900B 2-235 
L Tt 0571S, Dual JFET Input Precision High Speed Op Amp ...................................................................................... '920B 2-41 
LTl0571S8, Dual JFET Input Precision High Speed Op Amp .................................................................................... '920B 2-44 
LTl057S, Dual JFET Input Precision High Speed Op Amp ....................................................................................... '920B 2-41 
L Tt 057S8, Dual JFET Input Precision High Speed Op Amp ..................................................................................... '920B 2-44 
LTl058, Quad JFET Input Precision, High Speed Op Amp ....................................................................................... '900B 2-235 
LTl0581S, Quad JFET Input Precision High Speed Op Amp .................................................................................... '920B 2-41 
LTt058S, Quad JFET Input Precision High Speed Op Amp ...................................................................................... '920B 2-41 
LTC1059, High Peformance Switched Capacitor Universal Filter ............................................................................. '900B 7-3 
LTC1059CS, High Performance Switched Capacitor Universal Filter ...................................................................... .'900B 7-11 
LTC1060, Universal Dual Filter Building Block ......................................................................................................... '900B 7-15 
LTC1060CS, Universal Dual Filter Building Block ..................................................................................................... '9OOB 7-35 
LTC1061, High Performance Triple Universal Filter Building Block .......................................................................... '900B 7-39 
LTCI 061 CS, High Performance Triple Universal Filter Building Block ..................................................................... '900B 7-55 
LTC1062, 5th Order Lowpass Filter ......................................................................................................................... '940B 8-5 
LTC1063, DC Accurate, Clock-Tunable 5th Order Butterworth Lowpass Filter .......................................................... '940B 8-16 
L TCI 064, Low Noise, Fast, Quad Universal Filter Building Block ............................................................................. '900B 7-73 
LTC1064-1, Low Noise, 8th Order, Clock Sweepable Elliptic Lowpass Filter ........................................................... '900B 7-89 
LTC1064-2, Low Noise, High Frequency, 8th Order Butterworth Lowpass Filter ..................................................... '920B 8-5 
L TC1064-3, Low Noise, High Frequency, 8th Order Linear Phase Lowpass Filter .................................................... '920B 8-13 
LTC1064-4, Low Noise, 8th Order, Clock Sweepable Cauer Lowpass Filter ............................................................ .'920B 8-21 
LTC1064-7, Linear Phase, 8th Order Lowpass Filter ................................................................................................ '940B 8-28 
LTC1065, DC Accurate, Clock-Tunable Linear Phase 5th Order Bessel Lowpass Filter ............................................ '940B 8-39 
LTC1066-1, 14-Bit DC Accurate Clock-Tunable, 8th Order Elliptic or Linear Phase Lowpass Filter ......................... '940B 8-51 
LTt070, 5A High Efficiency SWitching Regulator ..................................................................................................... '900B 5-37 
LTt071, 2.5A High Efficiency Switching Regulator .................................................................................................. '900B 5-37 
LT1072, 1.25A High Efficiency Switching Regulator ................................................................................................ '94OB 4-232 
L Tt 073, Micropower DC-DC Converter Adjustable and Fixed 511, 12V ..................................................................... '920B 4-174 
L Tt074, Step-Down Switching Regulator ................................................................................................................ '940B 4-243 
LTt076, Step-Down Switching Regulator ................................................................................................................ '940B 4-243 
L Tt076-5, 5V Step-Down Switching Regulator ....................................................................................................... '920B 4-208 
LTt077, Micropower, Single Supply, Precision Operational Amplifier ..................................................................... '920B 2-45 
L Tt 078, Micropower, Dual, Single Supply, Precision Operational Amplifier ............................................................ '920B 2-56 
LTl079, Micropower, Quad, Single Supply, Precision Operational Amplifier .......................................................... .'920B 2-56 
L Tt 080, Advanced Low Power 5V RS232 Dual Driver/Receiver .............................................................................. '900B 10-43 
L Tt080CS, 5VPowered RS232 Driver/Receiver with Shutdown ............................................................................. '900B 10-51 
L Tt 081, Advanced Low Power 5V RS232 Dual Driver/Receiver .............................................................................. '900B 10-43 

: All products in BOLD are in this Oatabook, others appear in LTC's 1990,1992 and 1994 Oatabooks ('9008 = LTC's 1990 Oatabook, '9208 = LTC's 1992 Oatabook Supplement 
'9408 = LTC's 1994 Oatabook). 
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L Tt 08t CS, 5V Powered RS232 DriverfReceiver with Shutdown ............................................................................. '900B1 0-51 
L Tt082, lA High Voltage, High Efficiency Switching Voltage Regulator .................................................................. '940B 4-257 
L Tt083, 1.5A Low Dropout Positive AdjustableRegulator ...................................................................................... '940B 4-48 
L Tt083, ?5A Low Dropout Positive Fixed Output Regulator .............................................................................•..... '940B 4-61 
L Tt084, 5A Low Dropout Positive Adjustable Regulator ...................................•.........•.....•..................................... '940B 4-48 
L Tt 084, 5A Low Dropout Positive Fixed Output Regulator ................................. 0 •••••••••••••••••••••••• 0 ••••••••••••••••••••••••••• '940B 4-61 
L Tt085, 3A Low Dropout Positive Adjustable Regulator ......................................................................................... '940B 4-48 
LTl085, 3A Low Dropout Positive Fixed Output Regulator ...................•........................................ :~ ........................ '940B 4-61 
L Tt086 Series, 1.5A Low Dropout Positive 2.8511, 3.311, 3.611, 511, 12V and Adjustable Regulators ........................ '940B 4-72 
L Tt08?, Adjustable Low Dropout Regulator with Kelvin-Sense Inputs .................................................................... '920B 4-56 
L Tt088, Wideband RMS-DC Converter Building Block ............................................................................................ '900B 11-33 
L Tt089, High Side Switch ............................................................................................ -. ......................................... '900B 11-45 
LTC1090, Single Chip to-Bit Data Acquisition System ............................................................................................ '90DB 9-5 
LTG1091, I-Channel, la-Bit Serial If a Data Acquisition System .............................................................................. '900B 9-29 
LTC1092,2-Channel, to-Bit Serial If 0 Data Acquisition System ..........................................................•.................. .'900B 9-29 
LTCt093,6-Channel, to-Bit Serial If 0 Data Acquisition System ....................................•......................................... '900B 9-29 
LTCt094,8-Channel, to-Bit Serial If 0 Data Acquisition System .............................................................................. '900B 9-29 
L TCt 095, Complete to-Bit Data Acquisition System with On Board Reference ................ ; ...................................... '900B 9-57 
LTCt096, Micropower Sampling 8-Bit Serial If a AID Converter .............................................. : ............................... '940B 6-8 
L Tt09?, Low Cost, Low Power Precision Operational Amplifier .............................................................................. '920B 2-74 
L TCt098, Micropower Sampling 8-Bit Serial If 0 AID Converter .............................................................................. '940B 6-8 
LTCt099, High Speed 8-Bit AID Conve.rter with Built-In Sample-and-Hold .............................................................. '900B 9-81 
LTGttOO, Precision, Zero Drift Instrumentation Amplifier ....................................................................................... '920B 3-4 
L Ttl at, Precision, Micropower, Single Supply Instrumentation Amplifier (Fixed Gain = to or tOO) ...................... '920B 3-11 
LTtt02, High Speed, Precision, JFET Input Instrumentation Amplifier (Fixed Gain = to or tOO) ............................ '920B 3-23 
L Ttt 03, Offline Switching Regulator ....................................................................................................................... '940B 4-267 
L Ttt 05, Offline Switching Regulator ....................................................................................................................... '940B4-267 . 
LT1106, Micropower Step-Up DC/DC Converter for PCMCIA Card Flash Memory .......•................................•.... 4-146 
LH10?, Micropower DCfDC Converter Adjustable and Fixed 511, t2V ..................................................................... '940B 4-294 
LTtl08, Micropower DCfDC Converter Adjustable and Fixed 511, t2V ..................................................................... '940B 4-306 
LTtl09, Micropower Low Cost DCfDC Converter Adjustable and Fixed 511, t2V ..................................................... '940B 4-318 
LTtt09A, Micropower DC/DC Converter Flash Memory VPP Generator Adjustable and Fixed 511, 12V .................. .'940B 4-325 
LTtttO, Micropower DC-DC Converter Adjustable and Fixed 511, t211, High Frequency ......................................... .'920B 4-245 
LTttll, Micropower DCfDC Converter Adjustable and Fixed 511, 12V ............................................•........................ '940B .4-331 
LTttt2, Dual Low Power Precision, Picoamp Input Op Amp .................................................................................. '940B 2-29 
LTttt3, Dual Low Noise, Precision, JFET Input Op Amps .................. ~ ............................•....................................... '940B 2-40 
LTttt4, Quad Low Power Precision, Picoamp Input Op Amp ................................................................................. '940B 2-29 
L Ttt15, Ultra-Low Noise, Low Distortion, Audio Operational Amplifier ............................................................... ; .. '920B 2-82 
LTtt16, t2ns, Single Supply Ground-Sensing Comparator ......................................................................... , ......•... '920B 10-7 
L Tttl?, 800mA Low Dropout Positive Regulator Adjustable and Fixed 2.8511, 3.311, 5V ......................................... '940B 4-85 
L T111B-2.5, Low la, Low Dropout, BOOmA Source and Sink Regulator Fixed2.5V Output ................................... 4-64 
LT111B-2.B5, Low la, Low Dropoul, BOOmA Source and Sink Regulator Fixed 2.B5V Output ................................ 4-64 
L T1tlB-5, Low la, Low Dropout, BOOmA Source and Sink Regulator Fixed 5V Output ....................•................... 4-64 
L Tt120, Micropower Regulator with Comparator and Shutdown ............................................................................ '940B 4-96 
L Ttt20A; Micropower Regulator with Comparator and Shutdown .................... : ..................................................... '940B 4-107 

Note: All products in BOLD are in this Oatabook, others appear in LTC's 1990,1992 and 1994 Oalabooks (,900B = LTC's 1990 Oatabook, '920B = LTC's 1992 Oatabook Supplement 
and '940B = LTC's 1994 Oalabook). 
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LT1121, Micropower Low Dropout Regulator with Shutdown ................................................................................. '940B 4-114 
LT1121-3.3, Micropower Low Dropout Regulator with Shutdown ........................................................................... '940B 4-114 
LT1121-5, Micropower Low Dropout Regulator with Shutdown .............................................................................. '940B 4-114 
L T1122, Fast Settling, JFET Input Operational Amplifier .......................................................................................... '940B 2-84 
LT1123, 5V Low Dropout Regulator Driver .............................................................................................................. '920B 4-75 
LT1124, Dual Low Noise, High Speed Precision Operational Amplifier .................................................................... '920B 2-94 
L T1125, Quad Low Noise, High Speed Precision Operational Amplifier ................................................................... '920B 2-94 
LT1126, Dual Decompensated Low Noise, High Speed Precision Operational Amplifier ......................................... '920B 2-105 
LT1127, Quad Decompensated Low Noise, High Speed Precision Operational Amplifier ....................................... .'920B 2-105 
LT1128, Unity Gain Stable Ultra-Low Noise Precision High Speed Op Amp ............................................................ '940B 2-12 
L T1129, Micropower Low Dropout Regulator with Shutdown ................................................................................. '940B 4-125 
L T1129-3.3, Micropower Low Dropout Regulator with Shutdown ........................................................................... '940B 4-125 
LT1129-5, Micropower Low Dropout Regulator with Shutdown .............................................................................. '940B 4-125 
L T1130, 5-DriverI5-Receiver RS232 Transceiver ....... ....................................................................................... Refer to L T1130A 
LT1130A, Advanced 5-DriverI5-Receiver RS232 Transceiver .................................................................................. '940B 5-10 
L T1131, 5-DriverI4-Receiver RS232 Transceiver with Shutdown ..................................................................... Refer to L T1131 A 
L T1131 A, Advanced 5-DriverI4-Receiver RS232 Transceiver with Shutdown ......................................................... '940B 5-10 
L T1132, 5-DriverI3-Receiver RS232 Transceiver .............................................................................................. Refer to L T1132A 
L T1132A, Advanced 5-DriverI3-Receiver RS232 Transceiver .................................................................................. '940B 5-10 
L T1133, 3-DriverI5-Receiver RS232 Transceiver .............................................................................................. Refer to L T1133A 
LT1133A, Advanced 3-DriverI5-Receiver RS232 Transceiver .................................................................................. '940B 5-10 
L T1134, 4-DriverI4-Receiver RS232 Transceiver .............................................................................................. Refer to L T1134A 
LT1134A, Advanced 4-DriverI4-Receiver RS232 Transceiver .................................................................................. '940B 5-10 
L T1135, 5-DriverI3-Receiver RS232 Transceiver without Charge Pump .......................................................... Refer to L T1135A 
L T1135A, Advanced 5-DriverI3-Receiver RS232 Transceiver without Charge Pump ............................................... '940B 5-10 
LT1136, 4-DriverI5-Receiver RS232 Transceiver with Shutdown ..................................................................... Refer to L T1136A 
L T1136A, Advanced 4-DriverI5-Receiver RS232 Transceiver with Shutdown ......................................................... '940B 5-10 
LT1137, 3-DriverI5-Receiver RS232 Transceiver with Shutdown ..................................................................... Refer to LT1137A 
L T1137A, Advanced 3-DriverI5-Receiver Low Power 5V RS232 Transceiver with Small Capacitors ....................... '940B 5-20 
L T1138, 5-DriverI3-Receiver RS232 Transceiver with Shutdown ..................................................................... Refer to L T1138A 
LT1138A, Advanced 5-DriverI3-Receiver RS232 Transceiver with Shutdown ......................................................... '940B 5-10 
LT1139, 4-DriverI4-Receiver RS232 Transceiver with Shutdown ..................................................................... Refer to L T1139A 
L T1139A, Advanced 4-DriverI4-Receiver RS232 Transceiver with Shutdown ......................................................... '940B 5-10 
L T1140, 5-DriverI3-Receiver RS232 Transceiver without Charge Pump .......................................................... Refer to L T1140A 
L T1140A; Advanced 5-DriverI3-Receiver RS232 Transceiver without Charge Pump ............................................... '940B 5-10 
LT1141, 3-DriverI5-Receiver RS232 Transceiver without Charge Pump .......................................................... Refer to LT1141 A 
L T1141A, Advanced 3-DriverI5-Receiver RS232 Transceiver without Charge Pump ............................................... '940B 5-10 
LTC1142, Dual High Efficiency Synchronous Step-Down SWitching Regulator ...................................................... .'940B 4-346 
L TC1142-ADJ, Dual High Efficiency Synchronous Step-Down Switching Regulator ............................................... '940B 4-346 
LTC1143, Dual High Efficiency Step-Down Switching Regulator Controller ............................................................. '940B 4-365 
LTC1144, Switched-Capacitor Wide Input Range Voltage Converter with Shutdown .............................................. '940B 4-38 
L TC1145, Low Power Digital Isolator ...................................................................................................................... '940B 5-186 
LTC1146, Low Power Digital Isolator ...................................................................................................................... '940B 5-186 
L TC1147-3.3, High Efficiency Step-Down Switching Regulator Controller .............................................................. '940B 4-380 
LTC1147-5, High Efficiency Step-Down Switching Regulator Controller ................................................................. '940B 4-380 

Ite: All products in BOLO are in this Oatabook, others appear in LTC's 1990,1992 and 1994 Oatabooks (,900B = LTC's 1990 Oatabook, '920B = LTC's 1992 Oatabook Supplement 
d '940B = LTC's 1994 Oatabook). 
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L TC1148, High Efficiency Synchronous Step-Down Switching Regulator ............................................................... '940B 4-395 
LTC1148-3.3, High Efficiency Synchronous Step-Down Switching Regulator ............................ ; ........... ; ................ '940B 4-395 
L TC1148-5, High Efficiency Synchronous Step-Down Switching Regulator ............................................................ '940B 4-395 
LTC1149, High Efficiency Synchronous Step-Down Switching Regulator ............................................................... '940B 4-414 
LTC1149-3.3, High Efficiency Synchronous Step-Down Switching Regulator ..•...................................................... '940B 4-414 
LTC1149-5, High Efficiency Synchronous Step-Down Switching Regulator ........................................................... .'940B 4-414 
LTC1150, ±15V Zero Drift Operational Amplifier with Internal CapacitorSc. ..................................... , ...................... .'920B 2-321 
LTC1151, Dual ±15V Zero-Drift Operational Amplifier ............................................................................................. '940B 2-356 
LTC1152, Rail-to-Raillnput Rail-to-Rail Output ZerO-Drift Op Amp ..•......•.........•......• ; .....•...•...•..••.......••......• 2-42 
L TC1153, Auto-Reset Electronic Circuit Breaker .................................................................................... ; ................. '940B 4-138 
L TC1154, High-Side Micropower MOSFET Driver .................................................................................................... '940B 4-152 
L TC1155, Dual High Side Micropower N-Channel MOSFET Driver with Internal Charge Pump ............................... '920B 4-26 
LTC1156, Quad High Side Micropower N-Channel MOSFET Driver with Internal Charge Pump ............................. .'92DB 4-41 
L TC1157, 3.3V Dual Micropower High-Side/Low-Side MOSFET Driver ................................................................... '940B 4-167 
LT1158, Half Bridge N-Channel Power MOSFET Driver ........................................................................................... '920B 4-102 
LTC1159, High Efficiency Synchronous Step-Down Switching Regulator •...........•.................•..•...•.....•........•. 4-154 
LTCI159-3.3, High Efficiency Synchronous Step-Down Switching Regulator •...••....•....•......••..•...•....•............. 4-154 
LTCllS9-5, High Efficiency Synchronous Step·Down Switching Regulator .................................................... 4-154 
L T1160, Half-Bridge N-Channel Power MOSFET Drivers ........................................................................... 13-3 
LT1161, Quad Protected High-Side MOSFET Driver ....................................................................... ~ ........................ '94DB 4-175 
LT1162, Full-Bridge N-Channel Power MOSFET Drivers ........................................................................... 13-3 
LTC1163, Triple 1.8Vto 6V High-Side MOSFET Driver ............................................................................................ '940B 4-186 
LTC1164, Low Power, Low Noise, Quad Universal Filter Building Block ................................................................. .'920B 8-29 
L TC1164-5, Low Power 8th Order Pin Selectable Butterworth or Bessel Lowpass Filter ......................................... '940B 8-67 
L TC1164-6, Low Power 8th Order Pin Selectable Elliptic or Linear Phase Lowpass Filter ....................................... '940B 8-78 
LTC1164-7, Low Power, Linear Phase 8th Order Lowpass Filter ............................................................................. '94DB 8-89 
LTC1164-8, Ultra-Selective, Low Power 8th Order Elliptic Bandpass Filter with Adjustable Gain ............................ 8-5 
LTC1165, Triple 1.8Vto 6V High-Side MOSFET Driver ............................................................................................ '940B 4-186 
L T1169, Dual Low Noise, Picoampere Bias Current, JFET Input Op Amp ................................................................ '940B 2-55 
LT11l0, 100kHz, 5A High Efficiency Switching Regulator ....................................................................................... '940B 4-433 
L T11l1, 100kHz, 2.5A High Efficiency Switching Regulator .................................................................................... '940B 4-433 
L T11l2, 100kHz, 1.25A High Efficiency Switching Regulator .................................................................................. '940B 4-433 
L T11l3, Micropower DC-DC Converter Adjustable and Fixed 5V, 12V ..................................................................... '920B 4-275 
LTC11l4, High Efficiency Step-Down and Inverting DC/DC Converter ..................................................................... '940B 4-447 
LTC11l4-3.3, High Efficiency Step-Down and Inverting DC/DC Converter ............................................................. .'940B 4-447 
LTC11l4-5, High Efficiency Step-Down and Inverting DC/DC Converter ................................................................ .'940B 4-447 
LT1175, 500mA Negative Low Dropout Micropower Regulator ................................................................... 4-68 
L T11l6, Step-Down Switching Regulator ................................................................................................................ '940B 4-462 
L T11l6-5, Step-Down Switching Regulator ............................................................................................................. '940B 4-462 
LTC1177-5, Isolated MOSFET Driver .............................. ,'; ................................................................. 13-16 
LTC1177-12, Isolated MOSFET Driver ................................................................................................ 13-16 
LT11l8, 1ltJA Max, Dual, Single Supply, Precision Operational Amplifier .................................. ; ............................ '920B 2-112 
L T11l8S8, 20tJA Max, Dual SO-8 Package, Single Supply Precision Op Amp ......................................................... '940B 2-67 
L T11l9, 1ltJA Max, Quad, Single Supply, Precision Operational Amplifier .............................................................. '920B 2-112 
L T1180, Advanced Low Power 5V RS232 Dual Driver/Receiver with Small CapaCitors .................................... Refer to L T1180A 

Note: All products in BOLD are in this Oatabook, others appear in LTC's 1990,1992 and 1994 Oatabooks (,900B = LTC's 1990 Oatabook, '920B = LTC's 1992 Oatabook Supplement 
and '940B = LTC's 1994 Oatabook). 
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LT1180A, Low Power 5V RS232 Dual Driver/Receiver with 0.1pF Capacitors ......................................................... '9408 5-27 
LT1181, Advanced Low Power 5V RS232 Dual Driver/Receiver with Small Capacitors .................................... Refer to LT1181A 
LT1181A, Low Power 5V RS232 Dual Driver/Receiver with 0.1pF CapaCitors ......................................................... '9408 5-27 
LT1182, CCFL/LCO Contrast Switching Regulator .................................................................................. 4-172 
LT1183, CCFL/LCO Contrast Switching Regulator .................................................................................. 4-172 
LT1184, CCFL Switching Regulator .................................................................................................. 4-172 
LT1184F, CCFL Switching Regulator ................................................................................................. 4-172 
LT1185, Low Dropout Regulator with Adjustable Current Limit.. ............................................................................. '9208 4-86 
LT1186, OAC Programmable CCFL Switching Regulator (Bits-to-Nits™j ...................................................... 4-196 
L T1187, Low Power Video Difference Amplifier ....................................................................................................... '9408 2-92 
LT1188, 1.5AHighSideSwitch ............................................................................................................................... '9208 4-48 
L T1189, Low Power Video Difference Amplifier ....................................................................................................... '9408 2-104 
L T1190, Ultra High Speed Operational Amplifier (Av;? 1) ........................................................................................ '9208 2-126 
L T1191, Ultra High Speed Operational Amplifier (Av;? 1) ........................................................................................ '9208 2-137 
L T1192, Ultra High Speed Operational Amplifier (Av;? 5) ........................................................................................ '9208 2-148 
L T1193, Video Difference Amplifier, Adjustable Gain ............................................................................................... '9208 2-159 
L T1194, Video Difference Amplifier, Gain of 10 ....................................................................................................... '9208 2-171 
LT1195, Low Power, High Speed Operational Amplifier .......................................................................................... '9408 2-116 
LTC1196, 8-Bit, SO-8, 1MSPS ADCs with Auto-Shutdown Options ......................................................................... '9408 6-32 
LTC1198, 8-Bit, SO-8, 750ksps ADCs with Auto-Shutdown Options ....................................................................... '9408 6-32 
LT1200, Low Power High Speed Operational Amplifier ........................................................................................... '9208 2-182 
LT1201, Dual1mA, 12MHz, 50Vlps OpAmp ........................................................................................................... '9408 2-127 
LT1202, Quad 1mA, 12MHz, 50Vlps OpAmp .......................................................................................................... '9408 2-127 
LT1203, 150MHz Video Multiplexer ......................................................................................................................... '9408 2-374 
L T1204, 4-lnput Video Multiplexer with 75MHz Current Feedback Amplifier ........................................................... '9408 2-389 
LT1205, 150MHz Video Multiplexer ......................................................................................................................... '9408 2-374 
L T1206, 250mAl60MHz Current Feedback Amplifier ......................................... c ..................................................... '9408 2-137 
LT1208, Dual 45MHz, 400Vlps OpAmp .................................................................................................................. '9408 2-150 
LT1209, Quad 45MHz, 400V/ps OpAmp ................................................................................................................. '9408 2-150 
LT1211, 14MHz, 7V1ps, Single Supply Dual Precision Op Amp ............................................................................... '9408 2-160 
LT1212, 14MHz, 7V1ps, Single Supply Quad Precision Op Amp .............................................................................. '9408 2-160 
L T1213, 28MHz, 12V1ps, Single Supply Dual Precision Op Amp ................... ; ......................................................... '9408 2-176 
L T1214, 28MHz, 12V1ps, Single Supply Quad Precision Op Amp .............................. ; ............................................. '9408 2-176 
L T1215, 23MHz, 50Vlps, Single Supply Dual Precision Op Amp ............................................................................. '9408 2-192 
LT1216,23MHz, 50Vlps, Single Supply Quad Precision Op Amp ............................................................................ '9408 2-192 
LT1217, Low Power High Speed Current Feedback Amplifier ............. , .................................................................... '9208 2-190 
LT1220, Vel}' High Speed Operational Amplifier (Av;? 1) ........................................................................................ '9208 2-198 
L T1221, Vel}' High Speed Operational Amplifier (Av;? 4) ....................... ; .... ;.c ......................................................... '9208 2-210 
L T1222, Low Noise, Vel}' High Speed Operational Amplifier (Av;? 10) ................................................................... '9208 2-218 
L T1223, 100MHz Current Feedback Amplifier .......................................................................................................... '9208 2-226 
LT1224, Vel}' High Speed Operational Amplifier (Av;? 1) ........................................................................................ '9208 2-237 
L T1225, Vel}' High Speed Operational Amplifier (Av;? 5) ........................................................................................ '9208 2-245 
L T1226, Low Noise Vel}' High Speed Operational Amplifier (Av;? 25) .................................................................... '9208 2-253 
L T1227,140MHz Video Current Feedback Amplifier ................................................................................................ '9408 2-208 

~ote: All products in BOLD are in this Oatabook. others appear in LTC's 1990.1992 and 1994 Oatabooks ('9008 = LTC's 1990 Oatabook, '9208 = LTC's 1992 Oatabook Supplement 
md '9408 = LTC's 1994 Oatabook). 
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L T1228, 100MHz Current Feedback Amplifier with DC Gain Control ........................................................................ '920B 2-261 
L T1229, Dual 1 OOMHz Current Feedback Amplifier ................................................................................................. '920B 2-280 
L T1230, Quad 100MHz Current Feedback Amplifier ..................................... , .......................................................... '920B 2-280 
LTC1232, Microprocessor Supervisory Circuit .......................................................................... , ............................. '920B 9-22 
L TC1235, Microprocessor Supervisory Circuit with Conditional Battery Backup ..................................................... '920B 9-29 
LT1236, Precision Reference •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••• 7-5 
LT1237, 5V RS232 Transceiver with Advanced Power Management and One Receiver Active in SHUTDOWN ...... .'940B 5-34 
L.11239, Backup Battery Management Circuit •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 4-454 
LT1241, High Speed Current Mode Pulse Width Modulator .................... ; ............................................................... '920B 4-122 
L T1242, High Speed Current Mode Pulse Width Modulator .................................................................................... '920B 4-122 
L T1243, High Speed Current Mode Pulse Width Modulator .................................................................................... '920B· 4-122 
L T1244, High Speed Current Mode Pulse Width Modulator .................................................................................... '920B 4-122 
L T1245, High Speed Current Mode Pulse Width Modulator .................................................................................... '920B 4-122 
L11246, 1MHz Off-Line Current Mode PWM •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 4-126 
L11247, 1MHz Off-Line Current Mode PWM •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 4-126 
L T1248, Power Factor Controller ............................................................................................................................. '940B 4-194 
L T1249, Power Factor Controller ............................................................................................................................. '940B 4-205 
LTC1250, Very Low Noise Zero-Drift Bridge Amplifier ................... ; ......................................................................... '940B 2-364 
LT1251, 40MHz Video Fader .................................................................................................................................... '940B 2-219 
L T1252, Low Cost Video Amplifier .......................................................................................................................... '940B 2-242 
L T1253, Low Cost Dual Video Amplifier .................................................................................................................. '940B 2-249 
L T1254, Low Cost Quad Video Amplifier ................................................................................................................. '940B 2-249 
L TC1255, Dual24V High-Side MOSFET Driver ........................................................................... ; ............................ '940B 4-215 
L T1256, 40MHz DC Gain Controlled Amplifier ......................................................................................................... :940B 2-219 
LTC1257, Complete Single Supply 12-Bit Voltage Output DAC in SO-8 ................................................................... '940B 6-210 
L T1259, Low Cost Dual 130MHz Current Feedback Amplifier with Shutdown ......................................................... '940B 2-256 
L T1260, Low Cost Triple 130MHz Current Feedback Amplifier with Shutdown ....................................................... '940B 2-256 
LTC1261, Switched CapaCitor Regulated Voltage Inverter •••••••••••••••••••••••••••••••••••••••••• ; ••••••••••••••••••••••••••••• 4-20 
LTC1262, 12V, 30mA Flash Memory Programming Supply •••••••••..••••••••••••••••••••••••••••••••••••••••••••••••.••.•••••••• 4-34 
L TC1264, High Speed, Quad Universal Filter Building Block .................................................................................... '940B 8-100 
LTC1264-7, Linear Phase, Group Delay Equalized, 8th Order Lowpass Filter .......................................................... '940B 8-115 
LTC1265, 1.2A, High EUiciency Step-Down DC/DC Converter •••••••.•.••••••••••••••••••••••••••••••••.•••••••••••••••••..•••••• 4-212 
LTC1265-3.3, 1.2A, High EUiciency Step-Down DC/DC Converter ••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••.•• 4-212 
LTC1265-5, 1.2A, High EUiciency Step-Down DC/DC Converter •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••• 4-212 
LTC1266, Synchronous Regulator Controller for N- or P-Channel MOSFETs •••••••••••••••••••••••••••••••••••••••••••••••• ••• 4-228 
LTC1266-3.3, Synchronous Regulator Controller for N- or P-Channel MOSFETs •••••••••••••••••••••••••••••••••••••••••••••• 4-228 
L TC1266-5, Synchronous Regulator Controller for N- or P-Channel MOSFETs ••• , ............................................ 4-228 
LTC1267, Dual High EUiciency Synchronous Step-Down Switching Regulator •••••••••••••••••••••••••••••••••••••••••••••••• 4-248 
LTC1267-ADJ, Dual High Efficiency Synchronous Step-Down Switching Regulator .......................................... 4-248 
LTC1267-ADJ5, Dual High Efficiency Synchronous Step-Down Switching Regulator •••••••••.•••.•••..•••••••••••••••••••••• 4-248 
LT1268, 7.5A, 150kHz Switching Regulator ............................................................................................................ '940B 4-466 
LT1268B, 7.5A, 150kHz Switching Regulator ............................................. ; ............................................................ '940B 4-466 
L T1269, 4A High Efficiency Switching Regulator ..................................................................................................... '940B 4-474 
L T1210, 8A High Efficiency Switching Regulator ..................................................................................................... '940B 4-470 

Note: All products in BOLD are in this Oatabook, others appear in LTC's 1990,1992 and 1994 Oatabooks (,900B = LTC's 1990 Oatabook, '920B = LTC's 1992 Oatabook Supplement 
and '940B = LTC's 1994 Oatabook). 
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L T1270A, lOA High Efficiency Switching Regulator ................................................................................................. '940B 4-470 
LT1271, 4A High Efficiency Switching Regulator ..................................................................................................... '940B 4-474 
L TC1272, 12-8it, 3~, 250kHz Sampling AID Converter .. ........................................................................................ '920B 6-6 
LTC1273, 12-8it, 300ksps Sampling AID Converter with Reference ........................................................................ '940B 6-58 
LTC1274, 12-Bit, 10mW, 100ksps AID Converter with 1JJA Shutdown .......................................................... 13-22 
L TC1275, 12-8it, 300ksps Sampling AID Converter with Reference ........................................................................ '940B 6-58 
L TC1276, 12-8it, 300ksps Sampling AID Converter with Reference ........................................................................ '940B 6-58 
LTC1277, 12-Bit, 10mW, 100ksps AID Converter with 1JJA Shutdown ...... .................................................... 13-22 
L TC1278, 12-8it, 500ksps Samplng AID Converter with Shutdown ........................................................................ '940B 6-80 
LTC1279, 12-Bit, 600ksps Sampling AID Converter with Shutdown ................................................................ 6-8 
L T1280, Advanced Low Power 5V RS232 Dual Driver/Receiver ....................................................................... Refer to L T1280A 
L T1280A, Low Power 5V RS232 Dual Driver/Receiver with O.lpF Capacitors ......................................................... '940B 5-41 
LT1281, Advanced Low Power 5V RS232 Dual Driver/Receiver ....................................................................... Refer to LT1281A 
LT1281A, Low Power 5V RS232 Dual Driver/Receiver with O.lpF Capacitors ......................................................... '940B 5-41 
L TC1282, 3V 140ksps 12-8it Sampling AID Converter with Reference .... ................................................................ '940B 6-95 
LTC1283, 3V Single Chip 10-8it Data Acquisition System ....................................................................................... '940B 6-117 
LTC1285, 3V Micropower Sampling 12-Bit AID Converter in SO-8 Package .................................................... 6-24 
LTC1286, Micropower Sampling 12-8it AID Converter in SO-8 Package ................................................................. '940B 6-140 
LTC1287, 3V Single Chip 12-8it Data Acquisition System ....................................................................................... '920B 6-25 
LTC1288, 3V Micropower Sampling 12-Bit AID Converter in SO-8 Package .................................................... 6-24 
L TC1289, 3V Single Chip 12-8it Data Acquisition System ....................................................................................... '920B 6-40 
LTC1290, Single Chip 12-8it Data Acquisition System ................................................................. , .......................... '920B 6-67 
LTC1291, Single Chip 12-8it Data Acquisition System ............................................................................................ '940B 6-163 
LTC1292, Single Chip 12-8it Data Acquisition System ............................................................................................ '940B 6-182 
LTC1293, Single Chip 12-8it Data Acquisition System ........................................................................................... .'920B 6-113 
LTC1294, Single Chip 12-8it Data Acquisition System ............................................................................................ '920B 6-113 
L TC1296, Single Chip 12-8it Data Acquisition System ............................................................................................ '920B 6-113 
L TC1297, Single Chip 12-8it Data Acquisition System ............................................................................................ '940B 6-182 
LTC1298, Micropower Sampling 12-8it AID Converter in SO-8 Package ................................................................. '940B 6-140 
LT1300, Micropower High Efficiency 3.3/5V Step-Up DC/DC Converter .................................................................. '940B 4-478 
L T1301, Micropower High Efficiency 5V12V Step-Up DC/DC Converter with Flash Memory ................................... '940B 4-486 
LT1302, Micropower High Output Current Step-Up Adjustable DCIDC Converter ............................................. 4-264 
L T1302-5, Micropower High Output Current Step·Up Fixed 5V DCIDC Converter ............................................. 4-264 
LT1303, Micropower High Efficiency DCIDC Converter with Low·Battety Detector, Adjustable ............................. 4-279 
LT1303-5, Micropower High Efficiency DCIDC Converter with Low·Battery Detector, Fixed 5V ............................. 4-279 
LT1304, Micropower DCIDC Converter with Low·Battety Detector Active in Shutdown ...................................... 13-37 
LT1304-3.3, Micropower DCIDC Converter with Low·Battety Detector Active in Shutdown ................................. 13-37 
L T1304-5, Micropower DCIDC Converter with Low·Battety Detector Active in Shutdown .................................... 13-37 
L T1305, Micropower High Power DCIDC Converter with Low·Battety Detector .. ............................................. 4-290 
LT1309, 500kHz Micropower DCIDC Converter for Flash Memoty ............................................................... 13-41 
LT1311, Quad 12MHz, 145ns Settling Precision Current·to·Voltage Converter for Optical Disk Drives .................... 2-34 
LT1312, Single PCMCIA VPP Driver/Regulator ..................................................................................... 4-394 
LT1313, Dual PCMCIA VPP Driver/Regulator ....................................................................................... 4-405 
LTC1314, PCMCIA Switching Matrix with Built·ln N·Channel Vce Switch Drivers ............................................. 4-415 

Die: All products in BOLD are in this Databook, others appear in LTC's 1990,1992 and 1994 Databooks (,90D8 = LTC's 1990 Databook, '92D8 = LTC's 1992 Databook Supplement 
Id '94D8 = LTC's 1994 Databook). 
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LTC131S, PCMCIA Switching Matrix with Built-In N-Channel Vee Switch Drivers ........................................... ,.4-415 
LTC1318, Single SV RS232/RS422/AppleTalfIIP DCE Transceiver ................................................................ 5-70 
LT1319, Mulliple Modulation Standard Infrared Receiver ............................ ; ........................................ ~ ... 5-90 
LTC1320, AppleTalfIIP Transceiver ........................................................................................................................... '940B 5-178 
LTC1321, 2-EIAS62!RS232 Transceiversl2-RS48S Transceivers .................. : .............. ; ........................................... '940B ··5-198 
LTC1322; 4-ElAS62!RS232 Transceiversl2-RS48S Transceivers ............................................................................. '940B 5-198 
LTC1323, Single SVAppleTalfIIP Transceiver ................................................................................. , ....... 5-77 
L TC1324, Single Supply LocalTalfIIP Transceiver ............................................•..................................... 13-45 
L TC132S, Microprocessor-Controlled Battery Management System .............................•.......•...................... 4-466 
LTC1321, 3.3V Micropower ElAlTIA-S62 Transceiver .............................................................................................. '940B 5-48 
L T1330, SV RS232 Transceiver with 3V Logic Interlace and One Receiver Active in SHUTDOWN .......................... '940B 5-54 
L T1331, 3V RS232 or SVI3V RS232 Transceiver with One Receiver Active in SHUTDOWN .................................... '940B 5-61 
L T1332, Wide Supply Range Low Power RS232 Transceiver with 12VVPP Output forF/ash Memory .................. .'940B 5-68 
LTC1334, Single SV RS232/RS48S Multi-ProtOCOl Transceiver .................................................................. 13-53 
LTC133S, 4-EIAS62 Transceiversl2-RS48S Transceivers with Output Enable ......................•.................................. .'9408 5-198 
LTC1337, SV Low Power RS232 3-DriverIS-Receiver Transceiver .......................................................................... '940B 5-76 
LTC1338, SV Low Power RS232 S-DriverI3-Receiver Transceiver .•............................. , .. ; ............... : ....................... '940B 5-82 
LT1341, SV RS232 Transceiver with One Receiver Active in SHUTDOWN ............................................................... '940B 5-88 
LT1342, SV RS232 Transceiver with 3V Logic Interlace ......................................................................................... .'940B 5-95 
LTC134S, Single Supply V.3S Transceiver .... .... ; ........................................ ,., ....................... ~ ................ 5-58 
LTC1346; 10Mbps DCE/DTE V.3S Transceiver ............ " ......................................................................... 13-65 
L TC1347, SV Low Power RS232 3-DriverIS-Receiver Transceiver with S Receivers Active in SHUTDOWN ............ '940B 5-102 
LTC1348, 3.3V Low Power RS232 3-Driverl5-Receiver Transceiver .................. ; .......................................... 5-10 
L TC1349, SV Low Power RS232 3-DriverIS-Receiver Transceiver with 2 Receivers Active in SHUTDOWN ........... .'940B 5-108 
L TC13S0, 3.3V Low Power ElAlTIA-S62 3-DriverIS-Receiver Transceiver ............................................................... '940B 5-114 
L T13S4, 12MHz, 400Vlps Op Amp .......................................................................................................................... '940B 2-267 
LT13SS, Dual 12MHz, 400Vlps Op Amp .................................................................................................................. '940B 2-278 
L T13S6, Quad 12MHz, 400Vlps Op Amp ......................................................................• ;." ...................................... '9408 2~278 

LT13S1,2SMHz, 600Vlps Op Amp ................................................ : ............................. ; .......................................... ;'940B 2-289 
LT13S8, DuaI2SMHz, 600VlpsOpAmp .................................................................................................................. '940B 2-300 
L T13S9, Quad 2SMHz, 600Vlps Op Amp ........................... : ................................... " ..........•... ; .. ; .. ; ............................ '940B 2c300 
LT1360, SOMHz, 800Vlps OpAmp ................................................. :: ....................................................................... '940B 2-311 
L T1361, DuaISOMHz, 800VlfJS Op Amp ................................... ; .................................... ,~ ......... ! .......•...................... '940B 2-322 
L T1362, Quad SOMHz, 800Vlps Op Amp .................................................................. ; .............................................. '940B 2-322 
LT1363,lOMHz, 1000Vlps OpAmp .............. : ................................ :: .......................................................... ; .. ; .......... '940B 2-333 
LT1364, DuallOMHz, 1000Vlps Op Amp ...................................................................... ; .............. : .......................... '940B 2-344 
LT136S, Quad lOMHz, 1000Vlps Op Amp ............................... : .......................................•... : ... : ........... : ................... '940B 2-344 
LT1366, Dual Precision Rail-Io-Raillnpul and Output Dp Amp ................................................................... 2-14 
LT1367, Quad Precision Rail-to-Raillnput and Output Op Amp .................................................................. 2-14 
lT1368, Dual Precision Raif-to-Raillnput and Output Dp Amp ................................................................... 2-14 
LT1369, Quad Precision Raif-to-Raillnput and Output Op Amp ................. ~ .................... , ........................... 2-14 
LT1371, SOOkHz High Efficiency 3A Switching Regulalor .............................. " ......................................... 4-298 
LT13!2, SOOkHz High Efficiency 1.SA Switching Regulator ........................... :: ......................................... 4-310 
LT1373, 250kHz Low Supply Current High Efficiency 1.SA Switching Regulator ........ : ............................. ; ....... 4-322 

Note: All products in BOLD are in this Oatabook, others appear in LTC's 1990,1992 and 1994 Oatabooks (,900B ~ LTC's 1990 Oatabook, '920B = LTC's 1992 Oatabook Supplement 
and '940B = LTC's 1994 Databook). 
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LT1375, 1.5A, 500kHz Step-Down Switching Regulator .. ........•............................................•....•......•...... 4-334 
L T1376, 1.5A, 500kHz Step-Down Switching Regulator .. .........•.........•......................................•............. 4-334 
LT1377, 1MHz High Efficiency 1.5A Switching Regulator ........................................................................ 4-310 
LT1381, Low Power 5V RS232 Dual Driver/Receiver with O.lpF Capacitors .............................................. ; ............ '9408 5-120 
L TC1382, 5V Low Power RS232 Transceiver with Shutdown .................................................................................. '9408 5-127 
LTC1383, 5V Low Power RS232 Transceiver .......................................................................................................... '9408 5-133 
LTC1384, 5V Low Power RS232 Transceiver with 2 Receivers Active in SHUTDOWN ............................................ '9408 5-139 
LTC1385, 3.3V Low Power E/AlTIA-562 Transceiver ............................................................................................... ·9408 5-145 
L TC1386, 3.3V Low Power E/AlTIA-562 Transceiver ............................................................................................... '9408 5-151 
LT1389, AppleTa/~ Peripherallnteriace Transceiver ..............................•........................•...•..•......•...... 13-73 
LTC1390, 8-Channel Analog Multiplexer with Seriallnteriace ...............................................•...•......•..•....•. 6-86 
LTC1392, Micropower Temperature, Power Supply and Differential Voltage Monitor ..............•..........•...••.......• 13-77 
LTC1400, Complete SO-8, 12-8it, 400ksps AID Converter with Shutdown .........................•........................... 13-86 
LTC1410, 12-8it, 1.25Msps Sampling AID Converter with Shutdown ........................................................... 13-97 
L T1413, Single Supply, Dual Precision Op Amp ...................................................................................................... '9408 2-68 
LTC1429, Clock-Synchronized Switched Capacitor-Regulated Voltage Inverter ................................................ 4-41 
LTC1430, High Power Step-Down Switching Regulator Controller ... ........................................................... 4-360 
LT1431, Programmable Reference .......................................................................................................................... ·9208 7-13 
L T1432, 5V High Efficiency Step-Down Switching Regulator Controller .................................................................. '9208 4-145 
LT1432-3.3, 3.3V High Efficiency Step-Down Switching Regulator Controller ................................................ 4-137 
LTC1443, Low Power Quad Comparator and Reference .....................•..........................................•....... 13-108 
LTC1444, Low Power Quad Comparator and Reference ......................................................•................. 13-108 
LTC1445, Low Power Quad Comparator and Reference .................................................................•...... 13-108 
LTC1451, 12-8it Rail-to-Rail Micropower DAC in SO-8 ............•...................•....................................•...... 6-58 
LTC1452, 12-8it Rail-to-Rail Micropower DAC in SO-8 ............•...........................•........................•.......•.. 6-58 
LTC1453, 12-8it Rail-to-Rail Micropower DAC in SO-8 ..•..................................................................•...... 6-58 
LT1457, Dual, Precision JFET Input Op Amp ........................................................................................................... '9408 2-76 
LTC1470, PCMCIA Protected 3.3V!5V Vee Switches ............................................................................... 4-426 
LTC1471, Dual PCMCIA Protected 3.3V!5V Vee Switches ................•..........................•............................. 4-426 
LTC1472, Protected PCMCIA Vee and VPP Switching Matrix ......... ..............................•............................. 4-437 
LTC1477, Protected High-Side Switch ...............................•.............................•....•....•..........•........... 13-112 
LTC1478, Dual Protected High-Side Switch ........•.................•.......................•.........................•........... 13-112 
LTC1480, 3.3V Ultra-Low Power RS485 Transceiver ...............................•..........................•.................... 5-26 
LTC1481, Ultra-Low Power RS485 Transceiver with Shutdown ................................................................... 5-34 
LTC1483, Ultra-Low Power RS485 Low EMI Transceiver with Shutdown .........................•............•................. 5-41 
LTC1485, Differential BusTransceiver ...................................................................................................................... ·9408 5-166 
LTC1487, Ultra-Low Power RS485 with Low EMI, Shutdown and High Input Impedance ......................••.....•....... 5-49 
LT1510, Constant-Voltage/Constant-Current 8anery Charger ..............•.....................................•..•...•..•... 13-120 
LT1512, SEPIC Constant-Current/Constant-Voltage 8anery Charger .......................................................... 13-130 
LT1521, 300mA Low Dropout Regulator with Micropower Quiescent Current and Shutdown ............................•... 4-79 
LT1521-3, 300mA Low Dropout Regulator with Micropower Quiescent Current and Shutdown ......•........••..........•.. 4-79 
L T1521-3.3, 300mA Low Dropout Regulator with Micropower Quiescent Current and Shutdown ....•........•............. 4-79 
LT1521-5, 300mA Low Dropout Regulator with Micropower Quiescent Current and Shutdown ...•....•.......•............. 4-79 
LTC1522, 4-Channel, 3V Micropower Sampling 12-8it Serial If 0 AID Converter ...................•.............•........•. 13-134 

~ote: All products in BOLD are in this Oatabook. others appear in LTC's 1990,1992 and 1994 Oatabooks (,900B = LTC's 1990 Oatabook, '920B = LTC's 1992 Oatabook Supplement 
md '940B = LTC's 1994 Oatabook) . 
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L T1524, Regulating Pulse Width Modulator ...................................... ; ....... ;; ............................................................ '90DB 5-85 
L T1525A, Regulating Pulse Width Modulator .......................................................................................................... '90DB . 5-97 
LT1526, Regulating Pulse Width Modulator ............................................................................................................ '90DB 5-105 
L T1527 A, Regulating Pulse Width Modulator .......................................... ' ................................................................ '90DB 5-97 
L11528, 3A LQW Dropout Regulator for Microprocessor Applications ........................................................... 4·91 
L T1529, 3A Low Dropout Regulator with Micropower Quiescent Current and Shutdown .................................... 4·101 
L 11529·3.3, 3A Low Dropout Regulator with Micropower Quiescent Current and Shutdown ................................ 4·101 
L11529·5, 3A Low Dropout Regulator with Micropower Quiescent Current and Shutdown .................................. 4·101 
L 11537, Advanced Low Power 5V RS232 Transceiver with Small Capacitors .................................................. 5·18 
LTC1550, Low Noise, Switched Capacitor·Rsgulated Voltage Inverter ....................................................... 13·142 
LTC1551, Low Noise, Switched Capacitor·Regulated Voltage Inverter ....................................................... 13·142 
L11572, 100kHz, 1.25A Switching Regulator with Catch Diode .................................................................. 4·374 
LTC1574, High EUiciency Step·Down DC/OC Converl8rwith Internal Schottky Diode ........................................ 4·385 
LTC1574·3.3, High EUiciency Step·Down DC/OC Converl8r with Internal Scho"ky Diode ................................... 4·385 
LTC1574-5, High EUiciency Step·Down DC/OC Converter with Internal Scho"ky Diode ...................................... 4·385 
LT1S80, 7A, Very Low Dropout Regulator ........................... ; .............................................................. 13·148 
LT1580·2.5, 7A, Very Low Dropout Regulator ..................................................................................... 13·148 
L 11584, 7A Low Dropout Fast Response Positive Regulator Adjustable and Fixed ........................................... 4·112 
LT1585, 4.6A Low Dropout Fast Response Positive Regulator Adjustable and Fixed ........................................ 4·112 
L11587, 3A Low Dropout Fast Response Positive Regulator Adjustable and Fixed ........................................... 4·112 
LT1846, Current Mode PWM Controller ....................................... ; .......................................................................... '90DB 5-113 
LT1847, Current Mode PWM Controller .................................................................................................................. '90DB 5-113 
L T3524, Regulating Pulse Width Modulator ............................................................................................................ '90DB 5-85 
L T3525A, Regulating Pulse Width Modulator .......................................................................................................... '90DB 5-97 
LT3526, Regulating Pulse Width Modulator ............................................................................................................ '90DB 5-105 
L T3527A, Regulating Pulse Width Modulator .......................................................................................................... '90DB 5~97 

L T3846, Current Mode PWM Controller .................................................................................................................. '90DB 5-113 
LT3847, Current Mode PWM Controller ................................................................ ; ................................................. '90DB 5-113 
LTC7541A, Improved Industry Standard CMOS 12-Bit Multiplying DAC ......................................................... 6-69 
LTC7543, Improved Industry Standard SBrial12-Bit Multiplying DAC ........................................................... 6-73 
L TC7652, Chopper Stabilized Op Amp ..................................................................................................................... '90DB 2-197 
L TC7660, Switched Capacitor Voltage Converter ..................................................................................................... '90DB 5-9 
LTC8043, SBrial12-Bit Multiplying DAC in SO-8 ..................................................................................... 6-80 
LTC8143, Improved Industry Standard SBrial12·Bit Multiplying DAC ........................................................... 6-73 
L TKOOt, Thermocouple Cold Junction Compensator and Matched Amplifier .......................................................... '90DB 11-3 
L TZt 000, Ultra Precision Reference ........................................................................................................................ '90DB 3-9 
L TZt GaGA, Ultra PreciSion Reference ...................................................................................................................... '90DB 3-9 
OP-05, Internally Compensated Op Amp ................................................................................................................. '90DB 2-321 
OP-07, Precision Op Amp ......................................................................................................................................... '90DB 2-329 
OP-07CS8, Precision Op Amp ................................................................................................................................. '90DB 2-337 
OP-15, Precision, High Speed JFET Input Op Amp .................................................................................................. '90DB 2-341 
OP-16, Precision, High Speed JFET Input Op Amp .................................................................................................. '90DB 2-341 
OP-27, Low Noise, Precision Op Amp ..................................................................................................................... '90DB 2-345 
OP-37, Low Noise, High Speed Op Amp .................................................................................................................. '90DB 2-345 

Note: All products in BOLD are in this Oatabook, others appear in LTC's 1990,1992 and 1994 Oatabooks ('9008 = LTC's 1990 Oatabook, '9208 = LTC's 1992 Oatabook Supplement 
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OP-215. Dual Precision JFET Input Op Amp ........................................................................................................... .'900B 2-275 
OP-227. Dual Matched. Low Noise Op Amp ........................................................................................................... .'900B 2-357 
OP-237. Dual High Speed. Low Noise Op Amp ........................................................................................................ '900B 2-357 
OP-270. Dual Low NOise. Precision Operational Amplifier ....................................................................................... ·920B 2-120 
OP-470. Quad Low Noise. Precision Operational Amplifier ...................................................................................... ·920B 2-120 
REF-01. Precision Voltage Reference ....................................................................................................................... '900B 3-125 
REF-02. Precision Voltage Reference ....................................................................................................................... '900B 3-125 
SG1524. Regulating Pulse Width Modulator ............................................................................................................ '900B 5-85 
SG1525A. Regulating Pulse Width Modulator .......................................................................................................... 900B 5-97 
SG1527A. Regulating Pulse Width Modulator .......................................................................................................... 900B 5-97 
SG3524. Regulating Pulse Width Modulator ............................................................................................................ '900B 5-85 
SG3524S. Regulating Pulse Width Modulator ......................................................................................................... '900B 5-93 
SG3525A. Regulating Pulse Width Modulator ......................................................................................................... '900B 5-97 
SG3527A. Regulating Pulse Width Modulator ......................................................................................................... '900B 5-97 

Note: All products in BOLD are in this Oatabook, others appear in LTC's 1990,1992 and 1994 Oatabooks ('9008 = LTC's 1990 Oatabook, '9208 = LTC's 1992 Oatabook Supplement 
and '9408 = LTC's 1994 Oatabook). 
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~7~JDfJl~~~ ___ G_E_N_ER_~_~_g_~_~_~_~:_~G_N 
I. ORDER ENTRY 

Orders for products contained herein should be directed to: LINEAR TECHNOLOGY CORPORATION, 
1630 McCarthy Boulevard, Milpitas, California 95035. Phone: 408-432-1900. 

II. ORDERING INFORMATION 

Minimum order value is $2000.00 per order; minimum value per line item is $1000.00. 

Each item must be ordered using the complete part number exactly as listed on the data sheet. 

F.O.B.: Milpitas, California. 

III. RELIABILITY PROGRAMS 

Linear Technology Corporation currently offers the following Reliability Programs: 

A. JAN QPL devices. 

B. DESC drawings. 

C. MIL-STD-883, Level B, latest revision for all military temperature range devices. 

D. "R-Flow" Burn-In Program for commercial temperature range devices. Consult Factory regarding burn-in program. 

E. Radiation Hardened (RH) products. 

IV. PART NUMBER EXPLANATION 

XXX XXXX X X J/883B 

[ I I s,~;"" to M"-SID-88a, ... '" B, '''''''1 ~;,;" 
Package Suffix (see Cross Reference on Page 14-3) 

Temperature Range 
M for Military 
I for Industrial 
C for Commercial 
X for 200°C Extended Range" 

'------------- Letter indicates electrical grade of part 

L-_______________ Generic or Product Part Number 

L-___________________ Designator 

LF, LM, OP, REF, and SG are second source devices 
L T are improved or proprietary devices 
LTC indicates proprietary CMOS devices 
RH indicates LTC's radiation hardened devices 

V. PACKAGE SUFFIX EXPLANATION 

SUFFIX GENERIC 
DESIGNATOR PACKAGE PACKAGE DESCRIPTION 

D8 SIDE BRAZED 8-Lead Side Brazed Package (Hermetic) 

D SIDE BRAZED 14-,16-,18- and 2D-Lead Side Brazed Package (Hermetic) 

F TSSOP 20-Lead TSSOP, Thin Shrink Small Outline Plastic Package (0.173) Notes 6,7,8 

G 

GN 

SSOP 

SSOP 

16-,20-,24- and 28-Lead SSOP, Shrink Small Outline Plastic Package (0.209) Notes 5,6,7,8 

16-,20- and 24-Lead SSOP, Narrow Body, Shrink Small Outline Plastic Package «1150) 
Notes 5, 6, 7, 8 

GW 

H 

SSOP 36- and 44-Lead SSOP, Wide Body, Shrink Small Outline Plastic Package (0.300) Notes 5, 6, 7, 8 

"H" is used for Multiple Styles of Metal Cans, as follows: 

METAL CAN 8- or 10-Lead TO-5 Metal Can Package 
METAL CAN 3- or 4-Lead TO-39 Metal Can Package 
METAL CAN 2-,3- or 4-Lead T0-46 Metal Can Standard Package or in Thermal Caps 
METAL CAN 3-Lead TO-52 Metal Can Package 
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SUFFIX GENERIC 
DESIGNATOR PACKAGE 

J8 CERDIP 

J CERDIP 

JW CERDIP 

K TO-3 

L LCC 

LS LCC 

M DD Pak 

N8 PDIP 

N PDIP 

NW PDIP 

P TO-3P 

Q DDPak 

R DDPak 

S8 SO 

S SO 

SW SO 

ST SOT-223 

T TO-220 

T7 TO-220 

W FLATPAK 

WB FLATPAK 

Z TO-92 

(All Dimensions Shown In Inches) 

PACKAGE DESCRIPTION 

8-Lead CERDIP, Narrow Body, Dual-In-Line Ceramic Package (0.150 Hermetic) 

14-,16-,18-,20- and 24-Lead CERDIP, Narrow Body, Dual-In-Line Ceramic Package 
(0.300 Hermetic) 

28-Lead CERDIP, Wide Body, Dual-In-Line Ceramic Package (0.600 Hermetic) 

3-Lead TO-3, Transistor Outline Metal Can Package 

20-Pin LCC, Rectangular Shaped, Leadless Chip Carrier Package (Hermetic) 

20-Pin LCC, Square Shaped, Leadless Chip Carrier Package (Hermetic) 

3-Lead DD Pak, Plastic Package Notes 6, 7, 8 

8-Lead PDIP, Narrow Body, Dual-In-Line Plastic Package (0.300) Notes 6, 7,8 

14-,16-,18-,20- and 24-Lead PDIP, Narrow Body, Dual-In-Line Plastic Package 
(0.300) Notes 6, 7, 8 

28-Lead PDIP, Wide Body, Dual-In-Line Plastic Package (0.600) Notes 6, 7,8 

3-Lead TO-3P, Transistor Outline Plastic Package (Similar to a TO-247) Notes 6, 7,8 

5-Lead DD Pak, Plastic Package Notes 6, 7, 8 

7-Lead DD Pak, Plastic Package Notes 6, 7, 8 

8-Lead SO, Narrow Body, Small Outline Plastic Package (0.150) Notes 3, 6, 7, 8 

14- and 16-Lead SO, Narrow Body, Small Outline Plastic Package (0.150) 
Notes 1,2,6,7,8 

16-, 18-, 20-, 24-, and 28-Lead SO, Wide Body, Small Outline Plastic Package (0.300) 
Notes 1,2,6,7,8 

3-Lead SOT-223, Small Outline Transistor Plastic Package Notes 6,7,8 

3- or 5-Lead TO-220, Transistor Outline Plastic Package Notes 4, 6, 7, 8 

7-Lead TO-220, Transistor Outline Plastic Package (Formerly "Y" Pkg.) Notes 4, 6, 7, 8 

10-Lead FLATPAK, Glass Sealed Package (Hermetic) 

10- or 14-Lead FLATPAK, Metal Sealed, Bottom Brazed Package (Hermetic) 

3-Lead TO-92, Transistor Outline Plastic Package Notes 6, 7, 8 

Note 1: 16-Lead SO (Small Outline) package is delivered in either narrow (0.150) or wide body (0.300) package styles depending on the device die size. 
See specific data sheet for pin counts and package dimensions. 

Note 2: lB-, 20-,24- and 2B-Lead SO (Small Outline) packages are wide body styles (0.300). 

Note 3: Pinout and electrical specifications on SB (B-Lead Small Outline) package may differ from a standard commercial grade NB package. 
See SO (Small Outline) data sheets for specific information. 

Note 4: SPECIAL FLOW Lead Form Configurations (trimmed andlor formed) are available for TO-220 packages. See "1'0-220 Lead Bend Options" in the 
back of Section 14 or consutt Factory for details. 

Note 5: SSOP Shrink Small Outline Packages vary in lead pitch. G = 0.0256, GN = 0.0250, GW = 0.03150. 

Note 6: FLAMMABILITY RATING: All plastic packages supplied by LTC have obtained Underwriters Laboratories' 
Flame Retardancy Certification Rating of UL94V-0. 

Note 7: TOXIC MATERIALS: Molding compounds used by our assembly subcontractors do not contain toxic materials known as; Polybrominated 
Biphenyls (PBB), Polybrorninated Biphenyl Ether (PBBE) or Polybrominated Biphenyl Oxide (PBBO). 

Note 8: OXYGEN INDEX: All plastic packages supplied by LTC have an oxygen index of 2B% minimum. 
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£.YLlnfJ\.r\ ALTERNATE SOURCE CROSS 
~ REFERENCE GUIDE 

TECHNOLO.,.....GY--............................................. 

PIN LTC DIRECT REPL PIN LTC DIRECT REPL PIN LTC DIRECT REPL PIN LTC DIRECT REPL 
AD101A LM101A AD7892-3 LTC1279" EL4393 LT1260" LM2940 LT1086" 
AD232 LT1081' AD8300 LTC14S3" EL4441 LT1204" LM6181 LT1227" 
AD23S LTl130A" AD9617 LT1223 EL4094!S LT12S6" LM6218 LT1203" 
AD237 LTl138A" AD9618 LT1223 GT4123 LT12S6" LM6361 LTl19S" 
AD238 LTl139A" AD9686 LT1016" GY41 02 LT1203" LP29S0-S LTll17-S" 
AD239 LTl137A" ADC0820 LTC1099' GX4314 LT120S" LP29S1 LTl121" 
AD241 LTl137A" ADC0832 LTC1098' HA2S00 LT1220 IlA96172 LTC486 
AD381 LT1022" ADC08061 LTCl198" HA2S02 LT1220 IlA96174 LTC487 
ADS10 LT100l' ADC08231 LTCl196 HA2S0S LT1220 IlA96176 LTC48S 
ADS17 LT100l" ADC1031 LTC1091" HA2S10 LTl18A" MAX120 LT1278-S" 
ADS18 LMl18" ADC1034 LTC1093" LMl18" MAX122 LTC1276" 

LTl18A" ADC1038 LTC1094" HA2S12 LTl18A" MAX1S3 LTCl198" 
ADS24 LTll0l" ADC12062 LTC1410" LMl18A" MAX162 LTC1273' 
AD536 LT1088" ADG201A LTC201A HA2515 LT318A" MAX163 LTC1273' 
AD580 LT580 ADG202 LTC202 LM318" MAX164 LTC1275' 
AD581 LT581 ADG221 LTC221 HA2S20 LT1220 MAX165 LTCl198" 

LT1031" ADG222 LTC222 HA2S41 LT1220 MAX167 LTC127S" 
AD586 LT1027' ADS7800 LTC1276" HA2S44 LT1224 MAX172 LTC1272' 
AD589 LT1034" ADS7803 LTC1293" HA5004 LT1223 MAX202 LT1381' 
AD636 LT1088" ADS7804 LTC1272-8" HA5130-2 OP07A MAX207 LTl138A" • AD637 LT1088" ADS7810 LTC1410" LT1001AM' MAX211 LTC133?" 
AD642 LT105?" ADS7819 LTC1410" HA5130-5 OP07E MAX212 LTC1348" 
AD647 LT105?" BT8920 LTC1279" LT1001C' MAX213 LTC1349" 
AD704 LTll14' CLC406 LT122?" HAS135-2 OP07 MAX220 LT1281A" 
AD705 LT1097 CLC414 LT1252 LT1001M' MAX222 LT1280A' 
AD706 LTll12' CLC415 LT1230 HA5135-5 OP07C MAX223 LT1237 
AD707 LT1097 CLC430 LT122?" LT1001C' MAX232A LT1281A' 
AD711 LT1056" CLC520 LT1228" HAOP07 OP07 MAX235A LTl130A" 
AD712 LT1057" CLC532 LT1203" LT1001M' MAX237A LTl138A" 
AD713 LT1058" CMPOl LT10ll" HAOP07A OP07A MAX238A LTl139A" 
AD736 LT1088" CMP02 LT10ll" LT1001AM' MAX239A LTl137A" 
AD737 LT108S" DAC8043 LTC8043' HAOP07C OP07C MAX241A LTl136A" 
AD743 LTll13' DAC8143 LTC8143' LT1001C' LTl137A" 
AD744 LTl122 DAC8512 LTC1451" HAOP07E OP07E MAX242 LTC1384' 
AD790 LT1016" DG201A LTC201 LT1001C' MAX280 LTC1062 
AD810 LT12S2" DG202 LTC202 HIS08-X LTC1390" MAX281 LTC1065" 
AD811 LT1252" DGS08-X LTC1390" HIS810 LTC1272-8 MAX400 LT100l 
AD813 LT1260" DS1232 LTC1232 ICL232 LT1081 MAX420 LTCllS0' 
AD817 LT1360' OS14C33S LT1331" ICL76S0 LTC 1 050' MAX422 LTCllS0" 
A0818 LT1363 OS369S LTC485' LTC1052" MAX430 LTCllS0 
A0821 LT1006" EL1224 LT1229' ICL7652 LTC7652 MAX432 LTCllS0" 
A0822 LTl169' EL2020 LT1223' LTC10S2' MAX441 LT1204" 
A0824 LT1014" EL2028 LT1220 ICL7660 LTC1044' MAX442 LT120S" 
AD826 LT1361' EL2029 LT1221 LTC 1 054" MAX4S4 LT1204" 
AD827 LT1229" EL2030 LT1223 ICL7662 LTCl144' MAX467 LT1260" 
A0828 LT1364' EL2038 LT1222 ICL8069C LM385-1.2 MAX478 LTl178 
AD840 LT1222" EL2039 LT1222 L Tl 004C-1.2' MAX479 LTl179 
A0841 LT1220" EL2040 LT1222 ICL8069M LM18S-1.2 MAX480 LT1077' 
AD842 LT1221" EL2041 LT1220 L Tl004M-1.2' MAX481 LTC1481 
AD844 LT1223" EL2044 LT12S2" IS0150 LTCl145" MAX48S LTC48S 
AD845 LTl122 EL204S LT1363' LF400 LTl122DC MAX487 LTC148r 
AD846 LT1223" EL2082 LT1228" LTl122CC MAX492 LT1366" 
AD847 LT1360 EL2090 LT1228" LF400A LTl122BC MAXS38 LTC1452 
AD848 LTl192" EL2099 LT1206" LTl122AC MAXS39 LTC1452 
AD849 LT1226 EL2120 LTl191" LHOO02 LT1010M" MAXS43 LTC8043' 

LTl192 LT1223" LH0044 LT1001M' MAXS60 LT1331" 
AD1671 LTC1410" LT1227" LH0070 LH0070 MAXS61 LTC1327" 
AD7306 LT1318" EL2l30 LT122?" LT1031M' MAXS63 LTC1386' 
AD7S41 LTC7S41A' EL2210 LT1361' LH2l08 LH2l08 MAX603 LTll29-S" 
AD7S41A LTC7S41A' EL22ll LT1364' LH2l08A LH2108A MAX604 L Tl129-3.3" 
AD7543 LTC7S43' EL2224 LT1229" LM10 LM10 MAX6l3 LT1313" 
AD7S72 LTC1272" LT120S" LM10B LM10B LT131S" 
AD7S79 LTC109l" EL2232 LT1229" LM10C LM10C MAX6l4 LT13l2" 
AD7580 LTC1092" EL2242 LT1229" LM399 LM399 LT13l4" 
AD7820 LTC1099' LT135S' LM399A LM399A MAX630 LTll73" 
AD7821 LTC1096! EL2244 LT1361' LM399A-20 LM399A-20 MAX631 LTl173-5" 

LTC109S" EL224S LT1364' LM399A-50 LM399A-SO MAX632 LTl173-l2" 
AD7870 LTC1275" EL2260 LT1229 LM2S74 LTl176 MAX633 LTl173" 
AD7875 LTC1273" EL2410 LT1362' LM2S75 LT1076" MAX634 LTll73" 
AD7876 LTC1276" EL24ll LT1365' LM2S75N LTl176 MAX63S LTl173-S" 
AD7883 LTC1282" EL2444 LT1362 LM2S76 LT1074" MAX636 LTl173-l2" 
AD7890 LTC1290" EL244S LT12S4" LM2S77 LT107l" MAX637 LTl173" 
AD7892-l,2 LTC1278-S" EL2460 LT1230 LM2S87 LTl170 MAX638 LTl173-S" 

EL4089 LT1228" LM2935 LT1005" MAX639 LTCl174' 

*LTC Improved Replacement: 100% Pin-for-pin compatible with better electrical specifications. 
**Similar Device: Please consult the data sheet to determine the suitability of the replacement for specific applications. 
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ALTERNATE SOURCE CROSS REFERENCE GUIDE 

PIN LTC DIRECT REPL PIN LTC DIRECT REPL PIN LTC DIRECT REPL PIN LTC DIRECT REPL 
MAX640 LTCl174-3.3 ML4864 LTl182" LTC131S" 
MAX641 LT1173-S" LTl183" LTC1472" 
MAX642 LTl173-12" ML4876 LT1182" Si9711 LTC1314" 
MAX643 LTCl147 LTl183" LTC131S" 
MAX649 LTCl147-S" MX7S41 LTC7S41A' LTC1472" 
MAX6S1 LTCl147-3.3" MX7541 A LTC7S41A' SI9712 LTC1472" 
MAX652 LTCl147" MX7S72 LTC1272' 
MAX654 LT1073-S MX7820 LTC1099' SN7S172 LTC486' 
MAX65S LTl173-S" OPAl77 LT1001A SN7S173 LTC488" 
MAX656 LT1073-S" LT1097 SN7S174 LTC487' 
MAX6S7 LT1073" OPA404 LT1216" SNS717S LTC489" 
MAX6S8 LT1108-S" OPA603 LT1252 SN7S176 LTC48S' 
MAX6S9 LT1108-S" OPA620 LT1227" SN7S179B LTC490' 
MAX660 LTC660 OPA1013 LT1013 SN7SALS/80 LTC491, 
MAX662 LTC1262' LT1211 SN7S186 LTl134" 
MAX667 LTl129" OPA2107 LT1169" SP301 LTC1321, 
MAX680 LT1026 OPA2111 LTl169" SP302 LTC1322' 
MAX690 LTC690 OPA2604 LTl124" TL431 A LT1431, 
MAX691 LTC691 OP42 LTll22' LT1431A LTl431 
MAX692 LTC692' OP77 LT1001 TLC2S43 LTC1296 
MAX693 LTC693' LT1097' TPS2010 LTC1477" 
MAX694 LTC694 OP97 LT1012 TPS2011 LTC1477" 
MAX69S LTC69S LT1097' TPS2012 LTC1477" 
MAX699 LTC699 OP177 LT1001 TPS2013 LTC1477" 
MAX724 LT1074 OP207 LT1002 TSC04 LT1004-1.2 
MAX726 LT1076 OP21S OP21S TSCOS LT1004-2.S 
MAX741D LTCl147" LT10S7 TSC170 LT3846" 
MAX741U LTCl266" OP220 LT1078' TSCl71 LT3847" 
MAX7S6 LT1304" OP221 LT1013' TSC232 LT1080" 
MAX757 LT1304" OP227 OP227 LT1081" 
MAX761 LTl309" OP270 OP270 TSC911 LTC10S0' 
MAX786 LTC1267" LTl124' TSC913 LT1078" 
MAX8S0 LTC1SS0" OP290 LT1078" LTC10S1' 
MAX8Sl LTCl55l" OP291 LT1366" TSC9l4 LT1079" 
MAX852 LTC1SS0/Sl" OP297 LTll12' LTC10S3' 
MAX853 LTC1SS0" OP400 LT10l4' TSC9l8 LTC76S2" 
MAX8S6 LT1303" LTlll4' TSC962 LTC 1 046" 
MAX873 LT1019-2.S OP420 LT1079' TSC76S0 LTC10S0' 
MAX87S LT10l9-S OP421 LT1014' TSC76S2 LTC76S2 

LT102l-S OP467 LT13S9' LTC10S2 
LT1027 OP470 OP470 TSC7660 LTC 1 044' 

MAX876 LT10l9-l0 LT1l2S' TSC9491 LT1004-l.2 
LT102l-l0 OP490 LT1079" TSC949S REF02 

MAX882 L T1S2l-3.3" OP497 LTlll4' LT1019M-S 
MAX883 LT1S2l-S" PM1008 LT1008 LT102l-S" 
MAX884 L T1S2l-3.3" PM1012 LT1012 TSC9496 REFOl 
MAX1044 LTC1044A PM1SS8 LT1013M' LT102l-l0" 
MAX1232 LTC1232 PM2l08 LH2l08 UCll7 LMl17 
MAX1649 LTCl147-S" PM2l08A LH2l08A LTll7A' 
MAX16Sl LTCll47-3.3" REFOl REFOl UC137 LM137 
MAXl77l LTl17017l" LT10l9-l0' LT137A' 
MAX9686 LT1016 LT102l-l0" LT1033M" 
MC78TOS LM323T REF02 REF02 UC1S0 LM1S0 

LT323AT' LT10l9-S' LT1S0A' 
MC1400AU2 LT1019CN8-2.5" LT102l-S" UC3l7 LM3l7 
MC1400AUS L T1 019CN8-S" REF03 LT1019-2.S' LT317A' 
MC1400AU10 LTl019CN8-l0" REF43 L T1 019A-2.S' UC337 LM337 
MC1400U2 L T1019CN8-2.S' REF10l LT1019-l0 LT337A' 
MCl400US L Tl019CN8-S' LTl 021-1 0 LT1033C" 
MC1400Ul0 LT10l9CN8-l0' REF102 LT10l9-l0 UC3S0 LM3S0 
MC1SS8 LT10l3M' LTl 021-1 0 LT3S0A' 
MC3486 LTC488' REF192 LT10l9-2.S" UC1S24 SG1S24 
MC3487 LTC487' REF19S LT1236" LT1S24' 
MC145406 LT1039-l6' REGll17 L Tll17 -2.8S UC1S2SA SG1S2SA 
MC34166 LT1074 SG1S24 SG1S24 LT1S2SA' 
MFS LTC10S9' LT1S24' UC1S27A SG1S27A 
MF10 LTC 1 060 SG1S2SA SG1S2SA LT1S27A' 

LTC1060' LT1S2SA' UC1846 LT1846 
MIC2SS7 LT1312" SG1S27A SG1S27A UCl847 LTl847 
MIC2SS8 LT1313" LT1S27A' XRT3S88/89 LTC1345" 
MIC2S60 LTC1472" Si9706 LTC1470" 
ML4861 LT1073" Si9707 LTC1471" 

LT1110" Si9710 LT1313" 

, LTC Improved Replacement: 1 00% Pin-lor-pin compatible with better electrical specifications. 
"Similar Device: Please consuft the data sheet to detennine the suitability of the replacement lor specific applications. 
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I OPAMPS I 
H Precision I~Dual Supply~ I I I I 

Low Vas I LowlB I I Low Noise I I Large AVOL I 

H Zero Drift J --t Zero Drift J LT1007 (S, 3.8nVl'I'Hz) LT1006 (S, 1M) LT1079 (a, 1M) 
LT1028 (5, 1.lnVl'I'Hz) L T1 007 (5, 7M) LT1 097 (5, 700k) 
L T1 037 (5, 3.8nVl'I'Hz) L T1 012 (5, 3OOk) LT1112 (0, 5M) 

LTC1047 (0, 10~V) LTC1047 (0, 50pA) LTll13 (0, 6nVl4llz LT1013 (0, 1.5M) LT1113 (0, 1.2M) 
LTC1049 (5, lO~V) LTC1049 (5, 50pA) LT1115 (5, 1.lnVl~ L Tl 014 (a, 1.5M) LT1114 (a, 5M) 
LTC1050 (5, 5~V) LTC1050 (5, 30pA) L T1124 (0, 4.2nVl Hz) L Tl 028 (5, 7M) LTll15 (5, 7M) 
LTC1051 (0, 5~V) LTC1051 (0,50pA) LTl125 (a, 4.2nVl~ LT1037 (5, 7M) LTl124 (0, 5M) 
LTC1052 (5, 5~V) LTC1052 (5, 30pA) LT1126 (0, 4.2nVl~ LTC1049 (5, 3M) LTl125 (a, 5M) 
LTC1053 (a, 5~V) LTC1053 (a, 50pA) LT1127 (a, 4.2nVl Hz) LTC1050 (5, 3M) LTl126 (0, 5M) 
LTC1150 (5, 5~V) LTCl150 (5, 100pA) LTl128 (5, 1.lnVl'I'Hz) LTC1051 (0, 1M) LTl127 (0, 5M) 
LTC1151 (0, 5~V) LTCl151 (0, 100pA) LTC1052 (5, 3M) LTl128 (5, 7M) 
LTC1152 (5, 10~V) LTC1152 (5, 100pA) LTC1053 (a, 1M) L TCl152 (5, 3M) 
LTC1250 (5, 10~V) LT1 on (5, 1 M) LT1169 (0, 1.2M) 

Y Bipolar I -1 Bipolar I 
LT1078 (0, 1M) LT1413 (0, 1.5M) 

LTl001 (5, 25~V) LTlOn(S,40~V) LT1008 (5, 100pA) LTl097 (5, 250pA) 
LTl002 (0, 60~V) LTl078 (5, 40~V) LTl012 (5, 100pA) LT1112 (0, 180pA) 
LT1 006 (5, 50~V) LT1079 (0.70~V) L T1 022 (5, 50pA) LT1113 (0, 320pA) 
LT1007 (5, 25~V) LT1097 (5, 50~V) LTl024 (0, 120pA) LTll14 (a, 180pA) II 
LT1008 (5, 120~V) LT1112 (0, 60~V) LTl055 (5, 50pA) LT1122 (5, 75pA) 
LT1012 (5, 25~V) LT1114 (a, 60~V) LT1 056 (5, 50pA) LTl169 (5, 20pA) 
LT1024 (0, 50~V) LTl124 (0, 70~V) LT1057 (0, 50pA) L T1457 (0, 75pA) 
LTl028 (5, 40~V) LT1125 (a, 100~V) LTl058 (a, 50pA) 

LT1413 (0, 60~V) 

~ Single Supply I I I I 
c.jLowPower Single or Duall I Low Vas I I Low Vas I I Low Vas I I Rail-to-Rail 

I Supplies Low Power Micropower High Speed In/Out 
LT1 006 (5, 520~) LT1078 (0, 1oo~) LT1006 (5, 50~V, 520~) LTC1047 (0, l~V, 55~) LTl211 (0, 150~V, 14MHz) Precision 
LTl013 (0, 1mA) LT1079 (a, 200~A) LTl013 (0, 150~V,lmA) LT10n (5, 40~V,60~) LTl212 (a, 275~V, 14MHz) LTCl152 
LTl014 (a, 2mA) LTl178 (0, 36~) LT1014 (a, 180~V, 2mA) LTl078 (0, 70~V, 100~) LTl213 (0, 15~V, 28MHz) LT136617 
LTC1047 (S, 55~) LTl179 (0.72~) LTC1049 (S, 10~V, 300~) LT1079 (a, 100~V, 200~) LTl214 (a, 275~V, 28MHz) LTl36819 
LTC1049 (5, 300~) LT1413 (0, 330~) LT1112 (0, 60~V, 800~A) LT1178 (0, 70~V,36~) LT1215 (0, 300~V, 23MHz) 
LT1 on (5, 60~) LT1114 (a, 60~V, 1.6mA) LT1179 (a, 100~V, 72~) LT1216 (a, 450~V, 23MHz) 

LTC1152 (5, 10~V, 2.2mA) 
LT1413 (0, 280~V, 0.9~) 

c.jLow powefrl Wide Bandwidth 

I I I I Fast Slew Rate I 
I I I Non-Video I I Low Power I Fast Settling Video 

L T1122 (5, 80VliJ.S) LT1224 (5, 400Vl~s) L T1187 (5, 5OMHz) L T1230 (a, looMHz), L T1220 (5, 45MHz) LT1200 (5, lmA. 10MHz) 
LT1187 (5, 165V1iJ.S) LT1225 (5, 400VliJ.S) L T1189 (5, 35MHz) L T1252 (5, 100MHz), LT1221 (5, 37MHz) LT1201 (0, lmA, l1MHz) 
LT1189 (5, 165V1iJ.S) LT1226 (5, 400VliJ.S) L T1190 (5, 50MHz) LTl253 (0, 9OMHz)' LT1222 (5, 50MHz) LTl202 (a, 1mA, llMHz) 
LT1190 (5, 450VliJ.S) LT1227 (5, llooVliJ.S)· LT1191 (S,90MHz) L Tl254 (a, 90MHz)' L Tl224 (5, 45MHz) LT1217 (5, lmA, 10MHz)' 
LT1191 (5, 450Vl~s) LT1229 (0, 1000VliJ.S)· LT1192 (5, 40MHz) LT1259 (0, 130MHz), L T1225 (5, 30MHz) LT1354 (5, lmA, 12MHz) 
LTl192 (5, 450VliJ.S) LT1230 (a, 1000VliJ.S)· L T1193 (5, 70MHz) L T1260 (T, 130MHz)' LT1226 (5, 40MHz) LTl355 (0, lmA.12MHz) 
LTl193 (5, 5OOVliJ.S) LTl252 (5, 250VliJ.Sl' LT1194 (5, 40MHz) L m60 (5, 50MHz) LT1208 (0, 45MHz) LTl356 (a, lmA, 12MHz) 
LTll94 (5, 5OOVl~s) L Tl253 (0, 250Vl~s)' LT1195 (5, 5OMHz) LTl361 (0,50MHz) LTl209 (a, 45MHz) 
LT1195 (5, 165V1~s) LT1254 (a, 250VliJ.S)· LT1204 (5, 70MHz)' LT1362 (a, 50MHz) LT1358 (0, 25M Hz) 
LT1200 (5, 50Vl~s) LT1259 (0, 160OV/iJ.S)· LT1206 (5, 60MHz)' LT1363 (5, 70MHz) LT1359 (a, 25M Hz) 
LTl201 (0,50VliJ.S) LT1260 (T, 1600VliJ.S)· LTl223 (5, l00MHz)' LT1364 (0, 70MHz) 
LT1202 (a, 50VliJ.S) L T1354 (5, 400VliJ.S) LTl227 (5, 140MHz)' LT1365 (a, 70MHz) 
LT1204 (5, 1000VliJ.S)· LT13S5 (0, 400Vl~s) LT1229 (0, 100MHz)' 
L Tl206 (5, 900Vl~s)' LTl3S6 (a, 4OOVI~s) 
LT1208 (0, 400VliJ.S) LTl3S7 (5, 600VliJ.S) 
LTl209 (a, 400VliJ.S) LT13S8 (0, 6ooVliJ.S) 
LT1215 (0, 5OVliJ.S) LTl3S9 (a, 600VliJ.S) 
LT1216 (a, 50VliJ.S) LTl360 (5, 800Vl~s) 
LT1217 (5, 500VliJ.S)· LTl361 (0,8ooVliJ.S) 
L Tl220 (5, 250VliJ.S) LT1362 (a, 8ooVliJ.S) *Current feedback ampltfier 
LT1221 (5, 250Vl~s) LTl363 (5, 10ooVliJ.S) 
LT1222 (5, 200Vl~s) LTl364 (0, 1000Vl~s) 
L T1223 (5, 100OV/iJ.Sl' LT1365 (a, 1000Vl~s) 

Ylnstrumentation ~ 
I I I 

IMlcropower I I Zero Drift I High Speed I 

LTll01 LTClloo LT1102 
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HIGH SPEED AMPLIFIERS 

HIGH SPEED 

• 
Instrumentation and Data Acquisition Color, WW Video and Multimedia 

• Fast DAC Amplifiers • RADAR • Frame Grabbers • Video Gain Blocks 
• Signal Processing • Fiber-Optic Systems • Video Cable Drivers • Building Security 
• RF Amplification • Copiers/Laser Printers • Video MUXs • Image Recognition 

• Cable Tappers • Video Keyer/Fader 

LOWEs! ollsets,. Fastest Slew Rate, r- Lowest Bias Current --- Fastest Settling ~ 
Dual Supplies, ~ ±5V, or Single 5V 

Largest Bandwidth Supplies, Lowest Cost 

Single Supply, DC Precision 
• Low Vas with High Bandwidth/Slew Rate 

(150ILV Max, A-Grades) 
• Single Supply 3.3V, 5Vor Dual ±15V 

Operation 
• Low Power (1.3mAlAmp): LT1211!12 
• Fast Settling to 0.01 %, 250ns, 2V Step: 

LT1215/16 
• SO-8 (Duals) and 0.150" SO-16 (Ouads) 

GBW SR Vos 
(Typ) (Typ) (Max) 
MHz V/ILS ILV 

LT1211 (0) 14 7 150/275 
LT1212 (0) 14 7 275 
LT1213 (0) 28 12 150/275 
LT1214 (0) 28 12 275 
LT1215 (0) 23 50 300/450 
LT1216 (0) 23 50 450 

I 
Voltage Feedback Op Amps 

• 12-BitAccurate: LT1220/21/22 
• 1 o-Bit Accurate: L T1224/25/26 
• C-Load: Drives Unlimited Capacitive 

Loads 

0.1% 
Av GBW Settling SR Vos 

(Min) (Typ) Time (Typ) (Max) 
VN MHz ns V/1iS mV 

LT1220 1 45 75 250 1.0 
LT1221 4 150 65 250 0.6 
LT1222 10 500 75 200 0.3 
L11224 1 45 90 400 2.0 
LT1225 5 150 90 400 1.0 
L 11226 25 1000 100 400 1.0 

(D) = Dual, (0) = Ouad 
C-Load is a trademark of Linear Technology Corporation 
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NEW AMPLIFIER ARCHITECTURE! 
Voltage Feedback Op Amps with 

Current Feedback Speed 
• Low Supply CurrenVAmplifier (1 mAl: L T1355/6 
• Very High Slew Rate (1000VlIiS): LT1363 
• Low Vas (0.6mV Maximum): LT1358/9 
• Low Power (6mAlAmplifier for 1000VlliS Slew Rate) 
• Fast Settling (80ns to 0.01%, 50ns to 0.1%, lOV Step) 
• C-Load™: Drives Unlimited Capacitive Loads 

GBW 
Single Dual Ouad MHz 
LT1354 LT1355 LT1356 12 
LT1357 LT1358 LT1359 25 
LT1360 LT1361 LT1362 50 
LT1363 LT1364 LT1365 70 

i i 
Current Feedback Amps 

• Bandwidth Independent of Gain 
• "Shutdown" Feature: lT1217, LT1223, 

lT1227. 
• Single Supply Operation/Best for Video: 

lT1227, lT1229, LT1230. 
.~ 12-BitAccurate: lT1223 
• low Power (Is = 1 mAl: L T1217 
• lowest Cost: l T1252/3/4 
• Operates on ±2V to ±15V Supplies' 
• LT1223 & L T1217 Min Supply Vol1age = ±5V 

BW SR Vos 
(Typ) (Typ) (Max) 
MHz VIliS mV 

L11227 140 1100 10 
l11223 100 1300 3 
LT1229 (D) 100 1000 10 
lT1230 (0) 100 1000 10 
LT1217 10 500 3 
L11252 100 250 15 
L11253 (D) 90 250 15 
L11254 (0) 90 250 15 

SR Is/Amp 
VIliS (mA) 
400 1 
600 2 
800 4 
1000 6 

Low Cost Video Op Amps 
• Specified Ope ratio n with ±5V and Single 

5V Supplies 
• Color Video Perto rmance 
• "Shutdown" Featu re: L T1190/1/2 

bles: 50mA lOUT 
e 

• Directly Drives Ca 
• 450VlliS Slew Rat 
• low Power: l T11 95 

GBW SR Av 
. (Typ) (Typ) (Min) 

MHz VlfJS VN 
LT1190 50 450 1 
lT1191 90 450 1 
lT1192 350 450 5 
lT1195 50 165 1 



VIDEO AND MULTIMEDIA PRODUCTS 

Video Products 
In addition to high speed amplifiers, LTC offers the following products tailored to video, multimedia and computer graphics applications. 

Low Cost Dual/Triple 130MHz Video Distribution Amplifier 4:1 Video Multiplexer with 75MHz 
CFAs with Shutdown • L T1206: 250mA Minimum Output Current Current Feedback Amplifier 

• LT1260: Triple CFA for RGB Video • 60MHz, 900V/!JS Current Feedback Amplifier • LT1204: 4:1 MUX w/ Current Feedback Amp 

• L T1259: Dual CFA with Shutdown • Drives Ten 150n Video Cables • 0.1dB Gain Flatness to >30MHz: for HDTV 

• 90MHz Bandwidth on ±5V • Drives Low Impedances and High • 1000V/!JS Slew Rate 

• 0.1dB Gain Flatness, 30MHz: Good for HDTV Capacitances • 75MHz, -3dB Bandwidth (Av = 2) 

• 1600Vl!JS Slew Rate • Color Video Performance • 90dB Channel Separation 

• ±2V to ±15V Supply Range • Low Current "Shutdown" Mode Available • Expandable 

• 100ns/40ns Turn On/Off Times 
• Makes 2 or 3 Input MUX Amp 
• Low Supply Current (5mNAmp) 
• Narrow SO Packages 

±5V Video Difference Amps 
• 50dB CMRR@ 10MHz 
• Input Voltage Range: (-2.5V to 3.5V) 
• ±4V Output Voltage Swing 
• Color Video Performance 
• "Shutdown" Feature 
• Can Directly Drive Cables 
• 500Vl!JS Slew Rate: L T11 93/L T1194 
• Low Power: LT1187/LT1189 

Av BW 
(Min) (Typ) 

Gain VN MHz 
LT1187 Adj. 2 50 
LT1189 Adj. 10 35 
LT1193 Adj. 2 70 
LT1194 Fixed 10 350 

Multimedia 

2:1 and 4:1 Video Multiplexers 
Very Fast for Pixel Switching 

• LT1203 (2:1), LT1205 (2 x 2:1 or 4:1) 
• 150MHz, -3dB Bandwidth 
• 90dB Channel Separation 
• 30M Hz, 0.1dB Gain Flatness (HDTV) 
• 25ns Channel Switching Time 
• 50mV Switching Transient 
• 1 OMn Disabled Output Impedance 
• Expandable 
• 8- and 16-Pin Narrow SO Packages 

• 16-Pin PDIP and SW Packages 

Current Feedback Amp with 
DC Gain Control 

• L T1228: 75MHz Transconductance Amp 
with 1 OOMHz Current Feedback Amplifier 

• Color Video Performance 
• Differential Input 
• Operates on ±2V to ±15V Supplies 
• For Auto-Gain, Tunable Filters, and 

Specialized Video Circuits. 

Video Fader/Gain-Controlled 
Amplifier 

• L T1251: 40MHz Video Fader 
• L T1256: 40MHz Gain-Controlled Amplifier 
• Accurate 1 % Linear Gain Control 
• Low Differential Gain/Phase, 0.1 %/0.1 0 

• 14-Pin PDIP and SO Packages 

Multimedia systems combine audio, composite video (broadcast quality TV) and high resolution computer graphics. 
Typical requirements are' 

Video: NTse or PAL need minimum 50MHz, -3dB bandwidth Graphics: VGA needs >50MHz, 19" monitors need >100MHz 
HDTV needs 0.1 dB flatness to 30MHz RGB, YUV, YC, Amps LT1259/60: DuallTriple, 130MHz, 1800Vl!JS 

Suggested Products (Refer to above and reverse side): Current Feedback Amplifiers with Shutdown 
General Purpose L T1360/61 /62/63/64/65: Single/Dual/Quad Voltage Pixel Switching L T1203/05: 2:1 and 4:1 Video Multiplexers Gain BlocksNideo Feedback Op Amps with Current Feedback Speed 
AID Bullers L T1227/29/30: Single/Dual/Quad Current 

Feedback Amplifiers Audio: For 8x Oversampling, 200kHz Bandwidth is Required 
L T1252/3/4: Low Cost Current Feedback Amplifiers 

Multiplexer LT1204: 4:1 Video MUX with CFA 
Gain Blocks L T1115: Low Noise Preamplifier 

Video Distribution LT1206: 250mA Output Current CFA 
LT1124/26: Dual Low Noise Preamplifier 
LT1211!12: High Slew Rate, Single Supply 

DC Restoration L T1228: CFA with Gain Control Dual/Quad Op Amps 
Gain Control LT1228: CFA with Gain Control, LT1256: 40MHz LT1122: Ultra-Low Distortion Op Amp with 

Amplifier with DC Gain Control Symmetric Slew Rates. 

COAX Loopthrough/ L T1187 /89/93/94: Video Difference Amplifiers LT1354/55/56: Ultra-High Slew Rate, 
Twisted-Pair Receiver Low Supply Current Op Amps 

CD-ROM L T1311: Quad Precision I-to-V Converter for Optical Drivers 
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OPAMP SELECTION GUIDE 

Commercial Precision Op Amps 
ELECTRICAL ·CHARACTERISTfCS 

Vos TC I. AVOl SLEW RATE NO!SE MllJ 
PART MAX Vas MAX MIN MIN MAX 10Hz PACKAGES IND 

NUMBER .(J,lV) ().lvrc) (nA) (V/mv) (V/J.lS) (nVrJiiZ) AVAILABLE TEMP IMPORTANT FEATURES 

SINGLE 

LTI001 AC 25 0.6 2.0 450 0.15 18 H, J8, N8 M EX1remely Low Offset Voltage, Low Noise, 

LTtoolC 60 1.0 3.8 400 0.15 18 H, J8, N8, 58 M Low Drift 

LTl006AC 50 1.3 15 1000 0.25 24t H, J8 M Single Supply Operation, Fully Specified for 

LT1OO6C 80 1.8 25 700 0.25 24t H, J8, N8 M 5VSupply 

LT1006S8 400 3.5 25 700 0.25 25 58 

LT1007AC 25 0.6 35 7000 1.7 4.5 H, J8, N8 M EX1remely Low NOise, Low Drift 

LT1007C 60 1.0 55 5000 1.7 4.5 H, J8, N8, 58 M,I 

LT1008C 120 1.5 0.1 200 0.1 30 H, N8 M,I Low Bias Current, Low Power 

LT1012C 25 0.6 0.1 300 0.1 30 H, N8 M,I Low Vos, Low Power, C-LoadlM Stable 

LT1012AC 50 1.5 0.15 200 0.1 30 H, N8 M 
LT1012D 60 1.7 0.15 200 0.1 30 H, N8 

LT1012S8 120 1.8 0.28 200 0.1 30 58 

LT1022AC 250 5.0 0.05 150 23 50 H M Very High Speed JFET Input Op Amp with 

LTt022C 600 9.0 0.05 120 18 60 . H M Very Good DC Specs 

LT1022CN8 1000 15.0 0.05 100 18 60 N8 

LT1028AC 40 .0.8 90 7000 11 1.7 H, J8, N8 M Lowest Noise, High Speed, Low Drift 

LT1028C 80 1.0 180 5000 11 1.9 H, J8, N8, 58 M 

LT1037AC 25 0.6 35 7000 11 4.5 H, J8, N8 M EX1remely Low NOise, High Speed 

LTt037C 60 1.0 55 5000 11 4.5 H, J8, N8, 58 M,I 

LTt055AC 150 4 0.05 150 10 50 H M Lowest Offset, JFET Input Op Amp Combines 

LT1055C 400 8 0.05 120 7.5 60 H M High Speed and Precision 

LTt055CN8 700 12 0.05 120 7.5 60 N8 

LT105558 1500 15 0.1 120 7.5 70 58 

LT1056AC 180 4 0.05 150 12 50 H M 
LT1056C 450 8 0.05 120 9 60 H M 
LT1056CN8 800 12 0.05 120 9 60 N8 

LT1056S8 1500 15 0.1 120 9.0 70 58 
LT1077AC 40 0.4 9 250 0.12 40 H,J8, N8 M,I Micropower, Single Supply, PreCision, 

LT1077C 60 0.4 11 200 0.12 29t H,J8, N8 M,I Low Noise 

LT1077S8 150 3.0 11 240 0.05 28t 58 
LT1097C 50 1.0 0.25 700 0.1 16t N8 I Low Cost, Low Power PreCision, C-Load Op Amp 

LT1097S8 60 1.4 0;35 700 0.1 16t 58 I 
LT1115C 280 0.5 (Typ) 360 2000 10 1.8 N8,S Lowest Noise, Ultra Low Distortion Audio 

Optimized Op Amp 

LTI128AC 40 1.0 90 7000 5.0 1.7 J8, N8, 58 M,I Lowest Noise, High Speed, Precision 

LT1128C 80 1.0 180 5000 4.5 1.9 J8, N8, 58 M,I 

LTC1049C 10 0.1 0.050 3162 0.8t 1.0I1Vp..p" J8, N8 M,I Auto Zeroed Precision Op Amp, No EX1ernal 

LTC1050AC 5 0.05 0.035 3162 4t 0.6I1VP_P" H, J8, N8, 58 M,I Capac~ors Required 

LTC1050C 5 0.05 0.050 1000 4t 0.6J,lVp-p·· H, J8, N8, S8 M,I 

LTC1052C 5 0.05 0.03 1000 3t . 0.5J,lVp-p·· H, N8,N M,I Low Noise, Auto Zeroed Precision Op Amp 

LTC7852C 5 0.05 0.03 1000 3t 0.5I1VP_P" H, N8 M,I 

LTC1150C 5 0.05 0.03 10000 3t 0.6J,lVp_p" H, J8, N8, 58 M,I Auto Zeroed Precision O~ Amp That Operates 
on Standard ±15V Supp ies. No EX1ernal 
Capacitors Required 

LTC1152C 10 0.1 0.1 316 It 0.5I1Vp_P N8,S8 Rail-to-Railln~ut and Output, Auto Zeroed 
Precision Op mp. C-Load Stable. 

LTC1250C 10 0.05 0.02 10000 lOt 0.3mVp.p" J8, N8, S8 M Low Noise, Auto Zeroed Precision Op Amp 

tTYPICal spec • 100Hz noise •• DC to 1Hz nOise C-Load is a trademark of Linear Technology Corporation 
NOTE: See page 4-3 for DESC cross reference numbers. Check data sheet for specrrications on industrial and military temperature produced and surface mount. 
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OP AMP SELECTION GUIDE 

Commercial Precision Op Amps 
ELECTRICAL CHARACTERISTICS 

Vos TC 18 AVOL SLEW RATE NOISE Mill 
PART MAX Vos MAX MIN MIN MAX 10Hz PACKAGES IND 

NUMBER (J.lV) (J.lV/"C) (nA) (V/mV) (V/J.lS) (nVNHz) AVAILABLE TEMP IMPORTANT FEATURES 

SINGLE 

LF355A 2000 5 0.05 75 5 25t • H, NS JFET Inputs, Low IB, No Phase Reversal 

LF356A 2000 5 0.05 75 10 15t • H, NS 

LM10B 2000 2t 20 120 - 50t H, JS M On-Chip Reference Operates with + 1.2V 

LM10BL 2000 2t 20 60 - 50t H, JS Single Battery 

LM10C 4000 5t 30 SO - 50t H, JS, NS 

LM10CL 4000 5t 30 SO - 50t H, JS, NS 

LM30SA 500 5 7 60 0.1 30t H, NS M Low Bias, Supply Current 

LT31 SA 1000 250 200 50 42t H, JS, NS M High Speed, 15MHz 

LM31S 10000 500 25 50 42t H, JS, NS, SB M High Speed, 15MHz 
OP-05C 1300 4.5 7 120 0.1 20 H, JB, NB M Low Noise, Low Offset Drift with Time 

OP-05E 500 2.0 4 200 0.1 1B H, JB, NB M 
OP-07C 150 1.B 7 120 0.1 20 H, JB, NB, SB M Low Initial Offset, Low Noise, Low Drift 

OP-07E 75 1.3 4 200 0.1 1B H, JB, NB M EI 
OP-15E 500 5 0.05 100 10 20t • H, NB M Precision JFET Input, Low Bias Current, 

OP-15F 1000 10 0.1 75 7.5 20t • H, NB M No Phase Reversal 

OP-15G 3000 15 0.2 50 5 20t • H, NB M 

OP-16E 500 5 0.05 100 1B 20t • H, NB M Precision JFET Input, High Speed, 
OP-16F 1000 10 0.1 75 12 20t • H, NB M No Phase Reversal 

OP-16G 3000 15 0.2 50 9 20t • H, NB M 
OP-27E 25 0.6 40 1000 1.7 5.5 H, JB, NB I Very Low Noise, Unity Gain Stable 

OP-27G 100 1.B BO 700 1.7 B.O H, NB I 
OP-37E 25 0.6 40 1000 11 5.5 H, JB, NB I Very Low NOise, Stable for Gains 2: 5 

OP-37G 100 1.B BO 700 11 B.O H, NB I 
OP-97E 25 0.6 ±0.1 300 0.1 30 H, NB M Low Power, Low IB' Precision 

DUAL 

LT1002AC 60 0.9 3.0 400 0.15 20 J, N M Dual, Matched L T1 001 High CMRR, 

LT1002C 100 1.3 4.5 350 0.15 20 J, N M PSRR Matching 

LT1013AC 150 2.0 20 1500 0.2 24t H, JB M Precision Dual Op Amp in B-Pin Package 

LT1013C 300 2.5 30 1200 0.2 24t H, JB, NB M,I 

LT1013D BOO 5.0 30 1200 0.2 24t NB, SB 

LT1024AC 50 1.5 0.12 250 0.1 33 N M Low Vas, Low Power, Matching Specs 

LT1024C 100 2.0 0.20 1BO 0.1 33 N M 

LTC1047C 10 0.01 0.02 1000 0.2t O.SmVp-p" NB, S No External Capacitors Required 

LTC1051C 5 0.05 0.05 1000 4t 0.4flVP-P" JB, NB, S M,I Dual, Precision Auto Zeroed Op Amp 

LT1057AC 450 7 0.05 150 10 26t H, JB M Low Offset JFET Input Multiple Op Amps 

LT1057ACNB 450 10 0.05 150 10 26t NB Combine High Speed and Excellent DC Specs 

LT1057C BOO 12 0.075 100 B 26t H, JB M,I 

LT1057CNB BOO 16 0.075 100 B 26t NB, SB I 

LT107BAC 70 2.0 B 250 O.Q7t 40 H, J8, N8 M Micropower, Precision, 

LT1078C 120 2.5 10 200 O.Q7t 29t H, JB, N8, SB M,I Single Supply, Low Noise Dual 

LT1112A 60 0.50 0.25 1000 0.16 15t JB, NB, S8 M,I Low Power, Precision, Matching Specs, 

LT1112C 75 0.75 0.2B SOO 0.16 15' J8, N8, S8 M,I C-Load Op Amp 

LT1113AC 1500 15 0.45 1200 2.5 17t NB, J8, S8 M,I Dual Low Noise, Precision JFET Input 

LT1113C 1800 20 0.48 1000 2.5 17t N8, J8, S8 M,I 
LT1124AC 70 1 55 2000 3 5.5 N M,I Dual Precision Op Amp, 
LT1124C 100 1.5 70 1500 2.7 5.5 J, N, S M,I Low Noise, High Speed 

t Typical spec • 100Hz noise •• DC to 1 Hz noise NOTE: See page 4-3 for DESC cross reference numbers 
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OP AMP SELECTION GUIDE 

Commercial Precision Op Amps 
ELECTRICAL CHARACTERISTICS 

Vos TC 18 AVOL SLEW RATE NOISE MILl 
PART MAX Vos MAX MIN MIN MAX 10Hz PACKAGES INO 

NUMBER (~V) (~V/oC) (nA) (V/mV) (V/~s) (nVNHz) AVAILABLE TEMP IMPORTANT FEATURES 
DUAL 
LT1126AC 70 1.0 20 2000 B 5.5 NB M,I Dual Precision Op Amp, Low Noise, High Speed 

LT1126C 100 1.5 30 1500 B 5.5 JB, NB, SB M,I 

LT1169A 1500 15 0.003 1200 2.4 17' JB, NB, SB Dual Low Noise, Picoampere Bias Current 
LT1169C lBOO 20 0.005 1000 2.4 17' JB, NB, SB JFET Input Op Amp 

LT117BAC 70 2.2 5 140 0.013 75 H, JB, NB 17~ Max, Single Supply, Precision Dual 

LT117BC 120 3.0 6 110 0.013 50' H, JB, NB I 
LT1211C 275 0.6 125 250 4 12.5 JB, NB, SB M,I Fast, Precise, Single Supply Op Amps. 

LT1211AC 150 0.5 100 250 4 12.5 JB, NB, SB M,I Industrial Temperature (-40'C to B5'C) 

LT1213C 275 0.6 200 250 B.5 10 JB, NB, SB M,I 
Specs Included with Commercial Temperature 
Devices 

LT1213AC 150 0.5 160 250 B.5 10 JB, NB, SB M,I 

LT1215C 450 1.0 600 150 30 15 JB, NB, SB M,I 
LT1215AC 300 O.B 500 150 30 15 JB, NB, SB M, I 

LT1366C 475 6 35 500 0.12' 29'''' NB, SB I Rail-to-Raillnput and Output, Precision 

LT136BC 475 6 35 500 - 29"" NB, SB I Rail-to-Raillnput and Output, Precision 

LT1413AC 150 2 15 400 0.2 24' NB I Dual Single Supply Precision Op Amp 

LT1413C 2BO 2.5 lB 350 0.2 24' NB, SB I Optimized for 5V and GND 

LT1413S8 380 2.5 18 350 0.2 24' SB I 

LT1457AC 450 10 0.05 150 2 26' NB I Dual Precision JFET Input Op Amp. 
LT1457C BOO 16 0.075 100 2 28' N8, S8 I C-Load Stable 

LF412AC 1000 10 0.1 100 10 20" H, J8, N8 M High Performance Dual JFET Input Op Amp 
OP-215E 1000 10 0.1 150 10 20" H, J8, N8 M 
OP-215G 3000 20 0.2 50 8 20" H, J8, N8 M 
OP-227E 80 1.0 40 3000 1.7 6 J, N M Dual Matched OP-27 

OP-227G 180 1.8 80 2000 1.7 9 J, N M 
OP-237E 80 1.0 40 3000 10 6 J, N M Dual Matched OP-37 
OP-237G lBO I.B BO 2000 10 9 J, N M 
OP-270A 75 1 20 750 1.7 6.5 J M Dual Op Amp, Low Noise 
OP-270C 250 3 60 350 1.7 3.6' N, S M 

QUAD 
LT1014AC lBO 2.0 20 1500 0.2 24' J M Precision Quad Op Amp in 14-Pin Package 

LT1014C 300 2.5 30 1200 0.2 24' J, N M,I 

LT1014D BOO 5.0 30 1200 0.2 24' N, S 
LT105BAC 600 10 0.05 150 10 26' J M Low Offset JFET Input Multiple Op Amps 
LT105BC 1000 15 0.075 100 8 26' J, N, S M,I Combine High Speed and Excellent DC Specs 

LT1079AC 120 2.0 B 250 0.07' 40 J, N M Micropower, Precision, Single Supply, 

LT1079C 150 2.5 10 200 0.07' 29' J, N, S M,I Low Noise Quad 

LT1114AC 60 0.50 0.25 1000 0.16 15' J8, NB, S8 M, I Low Power, Precision, Matching Specs 
LT1114C 75 0.75 0.2B 800 0.16 15' J8, NB, SB M, I 
LT1125AC 90 1 20 2000 3 5.5 N M Precision Quad Op Amp, 

LT1125C 140 1.5 30 1500 2.7 5.5 J, N, S M,I Low Noise, High Speed 

LT1127AC 90 1.0 20 2000 B 5.5 N M 
LT1127C 140 1.5 30 1500 8 5.5 N, J, S M,I 
LT1179AC 100 2.2 5 140 0.013 75 J, N 17~ Max, Single Supply, Precision Quad 
LT1179C 150 3.0 6 110 0.013 50' J, N I 

LT1212C 275 6 125 250 4 12.5' N, S I Fast, Precise, Single Supply Op Amps. 
LT1214C 275 6 200 250 B.5 10' N, S I Industrial Temperature (-40'C to 85°C) 

LT1216C 450 to 600 t50 30 15' N, S I Specs Included with Commercial Temperature Devices 

LT1367C 800 6 35 500 0.12' 29"" NB, S8 I Rail-to-Raillnput and Output, 
Precision Can Handle 0.11JF C-Load 

LT1369C 800 6 35 500 - 29"" N, S I Rail-to-Raillnput and Output, 
Precision Can Handle O.tlJF C-Load 

LTC1053C 5 0.05 0.05 1000 4' O.4~Vp-p" N, S I Quad, Precision Auto Zeroed Op Amp. 
No External Capacitors Required 

OP-470A 400 2 25 500 1.4 6.5 J M Quad Op Amp, Low Noise 

OP-470C 1000 2' 60 400 1.4 6.5 N, S 

t Typical spec • 1 DDHz noise .. DC to 1 Hz noise ... 1 kHz noise 
NOTE: See page 4-3 for DESC cross reference numbers 



OP AMP SELECTION GUIDE 

High Speed Op Amps 
ELECTRICAL CHARACTERISTICS 

MIN TYP TYPICAL GAIN 
SLEW SETTLING TIME BANDWIDTH MIN MAX 18 Mill 

PART RATE TO 0.1 % PRODUCT AvoL Vos MAX PACKAGES IND 
NUMBER (V/IlS) (ns) (MHz) (V/mV) (mV) (j.tA) AVAILABLE TEMP IMPORTANT FEATURES 

SINGLE 

LM118 50 15 50 4 0.25 H, J8 M I ndustry Standard 
LT118A 50 15 100 1 0.25 H, J8 M Improvement Over LM118 

LT318A 50 15 100 1 0.25 H, J8, N8 Commercial Temp Version of LT118A 
LT1028AC 11 75 7000 0.04 0.09 H, J8, N8 M Ultra-Low Noise, Precision, Low Drift 

LTl028C 11 75 5000 0.08 0.18 H, J8, N8, 58 M Ultra-Low Noise, Precision, Low Drift 

LTl037AC 11 60 7000 0.025 0.035 H, J8, N8 M Av = 5, Low Noise, Precision 
LTl037C 11 60 5000 0.06 0.055 H, J8, N8, 58 M Av = 5, Low Noise, Precision 
LT1115C 10 70 2000 0.2 0.38 N8,SWI6 Ultra-Low Noise, Low Distortion, Audio 

LT1122AC 60 340' 14 180 0.6 75pA J8, N8 M JFET l'¥lUt. Faster and Better DC 
540" Specs han OP-42. A and C Have 

LT1122BC 60 350' 14 180 0.6 75pA J8, N8 M Grades 100% Tested Settling Time 

LT1122CC 50 350' 13 
590" 

150 0.9 100pA J8, N8, 58 M 

LTl122DC 50 360' 13 150 0.9 100pA J8, N8, 58 M 

LTl128AC 5 20 7000 0.04 0.09 N8 Ultra-Low NOise, Precision, Unity-Gain Stable 
LTl128C 4.5 20 5000 0.08 0.18 N8,S8 Ultra-Low Noise, Precision, Unity-Gain Stable 
LTl187C 130 100'" 50 (Av= 2) 10 2 N8,S8 Low Power Video Difference Amplifier 
LT1189C 175 1000'" 35 (Av= 10) 3 2 N8,S8 
LT1190C 450t 100 50 3.5 10 2.5 J8, N8, 58 M ±5V Supply Color Video Op Amps 

LT1191C 450t 100 90 6 5 2.5 J8, N8, 58 M 
LT1192C 450t 100 400 (Av > 5) 16 2.5 2.5 J8, N8, 58 M 
LTl193C 450t 100 70 12 3.5 J8, N8, 58 M Color Video Differential Amplifier 
LT1194C 4sot 100 40 6 3.5 J8, N8, 58 M 
LT1195C 140 220'" 50 0.5 8 2 J8, N8, 58 M Low Power, High Speed 
LT1200C 30 430 11.0 4 1 1 N8,S8 Low Supply Current Op Amp 
LT1206C 600 50 0.6 15 5 N8, R, Y, 58 250mA Current Feedback Amplifier 
LT1217C 100 280 10.0 3.2 3 0.5 N8,S8 Low Power Current Feedback Amplifier 
LTl220C 200 75 45 20 1 0.3 H, J8, N8, 58 Ultra High Speed, Good DC Specs, C-Load 
LT1221C 200 65 150 (Av <: 4) 50 0.6 0.3 H, J8, N8, 58 Driving 

LTl222C 200 75 500 (Av > 10) 100 0.3 0.3 H, J8, N8, 58 M 
LT1223C 800 75 100 3.2 3 3 J8, N8, 58 M Current Feedback Amplifier with Good DC Specs 
LT1224C 250 90 45 3.3 2 8 J8, N8, 58 M High Speed, DC Precision, Stable While Driving 
LT1225C 250 70 150 (Av <: 5) 12.5 1 8 J8, N8, 58 M Unlimited Capacitive Load (C-Load) 

LTl226C 250 75 1000 (Av <: 25) 50 1 8 J8, N8, 58 M 
LT1227C 500 50 140.0 0.6 10 3 ,J8, N8, 58 M Current Feedback Amplifier 
LT1228C 300 45 100 0.6 10 3 J8, N8, 58 M Electronic DC Gain Control 
LT1252C 250 100 0.56 15 15 N8,S8 Low Cost Video Amplifier 
LT1354C 200 230 12 12 0.8 0.3 N8,S8 lmA, 12MHz, 400v/j.lS C-Load 
LT1357C 300 115 25 20 0.6 0.5 N8,S8 2mA, 25M Hz, 600V/j.lS C-Load 
LTl360C 600 60 50 4.5 1 1 N8,S8 4mA, 50MHz, 800V/j.lS C-Load 
LTl363C 750 50 70 4.5 1.5 2 N8,S8 6mA, 70MHz, 1000v/j.lS C-Load 
DUAL 

LT1124AC 3 12.5 5000 0.07 0.025 J8, N8 M Dual, Low Noise, Precision 
LT1124C 2.7 12.5 3000 0.1 0.03 J8, N8, 58 M Dual, Low Noise, Precision 
LT1126AC 8 45 5000 0.07 0.02 J8, N8 M Av = 10, Dual, Low Noise, Precision 
LTl126C 8 45 3000 0.1 0.03 J8, N8, 58 M Av = 10, Dual, Low Noise, Precision 
LTl201C 30 330 12 4 2 1 N8,S8 lmA, 12MHz, 50V/j.lS Dual C-Load 
LT1208C 250 90 45 3.3 3 8 N8,S8 45MHz, 450VIj.lS Dual C-Load 

tTypical value '10V step, to 1 mV at sum node. "Maximum value, 10V step, to 1 mV at sum node. "'3V Step 
NOTE: See page 4-3 for DESC cross reference numbers 
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OP AMP SELECTION GUIDE 

High Speed Op Amps 
ELECTRICAL CHARACTERISTICS 

MIN TYP TYPICAL GAIN 
SLEW SmLlNGTIME BANDWIDTH MIN MAX la Mill 

PART RATE TO 0.1 % PRODUCT AVOL Vos MAX PACKAGES IND 
NUMBER (V/IlS) (ns) (MHz) (V/mV) (IlV) (!!A) AVAILABLE TEMP IMPORTANT FEATURES 

DUAL 
LT1211C 5 2200 14 1200 0.55 0.12 JB, NB, SB M 14MHz, 7VIJl$ Single Supply Precision 
LT1211AC 5 2200 14 1200 0.4 0.095 JB, N8, SB M 
LT1213C 10 1100 2B 1200 0.55 0.19 J8, NB, SB M 2BMHz, 12V1Jl$, Single Supply Precision 
LT1213AC 10 1100 2B 1200 0.4 0.15 JB, N8, 58 M 
LT1215C 40 480 23 1000 0.65 0.55 JB, NB, 58 M 23MHz, 50VlJl$, Single Supply Precision 
LT1215AC 40 4BO 23 1000 0.5 0.5 JB, NB, 58 M 
LT1229C 300 45 100 0.6 10 3 JB, NB, 58 M Fast Slew Rate, Current Feedback Architecture 
LT1253C 250 90 0.560 15 15 NB,SB Low Cost Video Amplifier 
LT1259C 900 75 130 0.71 10 3 N14,S14 Low Cost 130MHz Dual CFAs with 

Individual Shutdowns 
LT1355C 200 230 12 12 O.B 0.3 NB,SB 1 mA, 12MHz, 400VlJl$ Dual C-Load 
LT135BC 300 115 25 20 0.6 0.5 NB,SB 2mA, 25M Hz, 600VlJl$ Dual C-Load 
LT1361C 600 60 50 4.5 1 1 NB,SB 4mA, 50MHz, 800VlJl$ Dual C-Load 
LTI364C 750 50 70 4.5 1.5 2 NB,S8 6mA, 70MHz, 1000VlJl$ Dual C-Load 
TRIPLE 
LT1260C 900 75 130 0.71 10 3 N16,S16 Low Cost Triple 130MHz CFAs 

with Individual Shutdowns 
QUAD 
LT1125AC 3 12.5 5000 0.09 0.02 J14, N14 M Quad, Low NOise, Precision 
LT1125 2.7 12.5 3000 0.14 0.03 J14, N14, 516 M Quad, Low Noise, Precision 
LT1127AC B 45 5000 0.09 0.02 J14, N14 M Av = 10, Quad, Low Noise, Precision 
LT1127C B 45 3000 0.14 0.03 J14, N14, 516 M Av = 10, Quad, Low Noise, Precision 
LT1202C 30 330 12 4 2 1 N14,S16 1 rnA, 12MHz, 50VlJl$ Quad C-Load 
LT1209C 250 90 45 3.3 3 8 N14,S16 45MHz, 450VlJl$ Quad C-Load 
LT1212C 5 2200 14 1200 0.55 0.12 N14,S16 14MHz, 7VIJl$ Single Supply Precision 
LT1214C 10 1100 2B 1200 0.55 0.19 N14,S16 2BMHz, 12V1Jl$, Single Supply Precision 
LT1216C 40 4BO 23 1000 0.65 0.55 N14,S16 23M Hz, 50VlJl$, Single Supply Precision 
LT1230C 300 45 100 0.6 10 3 J14, N14, 514 M Fast Slew Rate, Current Feedback Architecture 
LT1254C 250 90 0.560 15 15 N14,S14 Low Cost Video Amplifier 
LT1356C 200 230 12 12 O.B 0.3 N14,S16 lmA, 12MHz, 400VlJl$ Quad C-Load 
LT1359C 300 115 25 20 0.6 0.5 N14,S16 2mA, 25M Hz, 600VlJl$ Quad C-Load 
LT1362C 600 60 50 4.5 1 1 N14,S16 4mA, 50MHz, BOOVlJl$ Quad C-Load 
LT1365C 750 50 70 4.5 1.5 2 N14,S16 6mA, 70MHz, 1000VlJl$ Quad C-Load 

'lypical value '10V step, to 1 mV at sum node. "Maximum value, 10V step, to 1 mV at sum node. '''3V Step 
NOTE: See page 4-3 for DESC cross reference numbers 
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OP AMP SELECTION GUIDE 

C-Load ™ Stable Op Amps C-Load Operational Amplifiers Are Stable with Any Capacitve Load. 
PART NUMBER # OF AMPS MINAv MAXVos MAXIB MIN lOUT BANDWIDTH SLEW RATE Is/AMP 
LT1097 Single 1 60~V 350pA 5.7mA 700kHz O.2V1~ 3BO~ 

LT1012 Single 1 50~V 150pA 5.7mA 700kHz O.2V1~ 3BO~ 

LT1112 Dual 1 75~V 230pA 5.7mA 750kHz 0.3V1~ 350~ 

LT1114 Quad 1 75~V 230pA 5.7mA 750kHz 0.3V/~ 350~ 

LTCl152 Single 1 1OI1V 100pA 4mA lMHz 1V/~ 500~ 

LT1200 Single 1 lmV 1~ 6mA llMHz 50V/~ lmA 
LT1201 Dual 1 2mV 1~ 6mA 12MHz 50Vl~ lmA 
LT1202 Quad 1 2mV 1~ 6mA 12MHz 50V/~ lmA 
LT1206 Single 1 10mV 5~ 250mA 60MHz 900Vl~ 5mAto22mA 
LT120B Dual 1 3mV B~ 24mA 45MHz 400Vl~ 7mA 
LT1209 Quad 1 3mV B~ 24mA 45MHz 400V/~ 7mA 
LT1220 Single 1 lmV 300nA 24mA 45MHz 250Vl~ BmA 
LT1221 Single 4 0.6mV 300nA 24mA 150MHz 250V/~ BmA 
LT1222 Single 10 0.3mV 300nA 24mA 500MHz 200V/~ BmA 
LT1224 Single 1 2mV B~ 20mA 45MHz 400V/~ 7mA 
LT1225 Single 5 1mV B~ 20mA 150MHz 400V/~ 7mA 
LT1226 Single 25 lmV B~ 20mA lGHz 400Vl~ 7mA 
LT1354 Single 1 BOO~V 300nA 30mA 12MHz 400Vl~ lmA 
LT1355 Dual 1 BOO~V 300nA 30mA 12MHz 400Vl~ lmA Ell 
LT1356 Quad 1 BOO~V 300nA 30mA 12MHz 400Vl~ lmA 
LT1357 Single 1 600~V 500nA 30mA 25MHz 600Vl~ 2mA 
LT135B Dual 1 600~V 500nA 30mA 25MHz 600Vl~ 2mA 
LT1359 Quad 1 600~V 500nA 30mA 25MHz 600V/~ 2mA 
LT1360 Single 1 1mV 1~ 40mA 50MHz BOOV/~ 4mA 
LT1361 Dual 1 lmV 1~ 40mA 50MHz BOOV/~ 4mA 
LT1362 Quad 1 lmV 1~ 40mA 50MHz BOOV/~ 4mA 
LT1363 Single 1 1.5mV 2~ 70mA 70MHz 1000v/~ 6mA 
LT1364 Dual 1 1.5mV 2~ 70mA 70MHz 1000V/~ 6mA 
LT1365 Quad 1 1.5mV 2~ 70mA 70MHz 1000V/~ 6mA 
LT136B Dual 1 450~V 35nA 30mA 450kHz 0.15V/~ 375~ 

LT1369 Quad 1 45Ol1V 35nA 30mA 450kHz O.15V/~ 375~ 

LT1457 Dual 1 BOO~V 75pA 10mA I.7MHz 4V1~ I.BmA 
C-Load IS a trademark of Linear Technology Corporation 
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SECTION 2-AMPLIFIERS 
PRECISION OPERATIONAL AMPLIFIERS 

INDEX 

LT1366/LT1367/LT1368/LT1369, Dual and Quad Precision Rai/-to-Rai/lnput and Output Op Amps .................... 2-14 
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£7L1n.f=Af\ LT1366/LT1367 
U \K LTl368/LT1369 

TECHNOLOGY~--D-u-o-I-o-n-d-Q--u-o-d--P-re-c-i-si-a-n 

FEATURES 
• Input Common-Mode Range Includes Both Rails 
• Output Swings Rail-to-Rail 
• low Input Offset Voltage: 150llV 
• High Common-Mode Rejection Ratio: 90dB 
• High AVOL: 1V/IlV Minimum Driving 2kQ Load 
• Low Input Bias Current: 10nA 
• Wide Supply Range: 1.8V to ±15V 
• Low Supply Current: 375!lA per Amplifier 
• High Output Drive: 30mA 
• 400kHz Gain-Bandwidth Product 
• Slew Rate: O.13V/IlS 
• Stable for Capacitive Loads up to 1000pF 

APPLICATions 
• Rail-to-Rail Buffer Amplifiers 
• Low Voltage Signal Processing 
• Supply Current Sensing at Either Rail 
• Driving AID Converters 

LT, LTC and LT are registered trademarks of Linear Technology Corporation. 

TYPICAL APPLICATiOn 

Vee R1 

200n 

Positive Supply Rail Current Sense 

Roil-ta-Roil Input and Output 
OpAmps 

DESCRIPTion 
The L T®1366/L T1367/LT1368/L T1369 are dual and quad 
bipolar op amps which combine rail-to-rail input and 
output operation with precision specifications. These op 
amps maintain their characteristics over a supply range of 
1.8V to 36V. Operation is specified for 3V, 5V and ± 15V 
supplies, Input offset voltage is typically 150IlV, with a 
minimum open-loop gain AVOL of 1 million while driving a 
2k load. Common-mode rejection is typically 90dB overthe 
full rail-to-rail input range, and supply rejection is 11 OdB. 

The L T1366/L T1367 have conventional compensation 
which assures stability for capacitive loads of 1 OOOpF or 
less. The L T1368/L T1369 have compensation that re
quires a O.1W output capacitor, which improves the 
amplifier's supply rejection and reduces output imped
ance at high frequencies. The output capacitor's filtering 
action reduces high frequency noise, which is beneficial 
when driving AID converters. 

The LT1366/LT1368areavaiiabie in plastic 8-pin PDIP and 
8-lead SO packages with the standard dual op amp pinout. 
The LT1367/LT1369 feature the standard quad pinout, 
which is available in a plastic 16-lead SO package. These 
devices can be used as plug-in replacements for many 
standard op amps to improve input/output range and 
precision. 

Output Saturation Voltage vs Load Current 
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~
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ABSOLUTE mAXimum RATinGS 

LT1366/LT1367 
LT1368/LT1369 

Total Supply Voltage (V+ to V-) ............................. 36V Junction Temperature .......................................... 150°C 
Input Current ..................................................... ±15mA Storage Temperature Range ................ -65°C to 150°C 
Output Short-Circuit Duration (Note 1) ........ Continuous Lead Temperature (Soldering, 10 sec) ................. 300°C 
Operating Temperature Range .............. -40°C to 85°C 

PACKAGE/ORDER InFORmATiOn 

TOP VIEW 

N8 PACKAGE 
8·LEAD PDIP 

S8 PACKAGE 
B-LEAD PLASTIC SO 

TJMAX = 150'C, 8JA = 131l"C/W (N8) 
TJMAX = 150'C, 8JA = 190'C/W (S8) 

Consult factory for Industrial and Military parts. 

Available Options 

ORDER PART 
NUMBER 

LT1366CN8 
LT1366CS8 
LT1368CN8 
LT1368CS8 

S8 PART MARKING 

1366 
1368 

S PACKAGE 
16-LEAD PLASTIC SO 

TJMAX = 150'C, 8JA = 150'C/W 

ORDER PART 
NUMBER 

LT1367CS 
LT1369CS 

MAX Vas (25°C) ORDER PART NUMBER 

PRODUCT NUMBER NUMBER OF OP AMPS LOAD CAPACITANCE AT Vs = 5V, OV PLASTIC (N) SURFACE MoUNT(S) 

LT1366 2 OpF < CL < 1000pF 47511V LT1366CN8 LT1366CS8 

LT1367 4 OpF < CL < 1000pF 800llV LT1367CS 

LT1368 2 CL=O.ll1f 47511V LT1368CN8 LT1368CS8 

LT1369 4 CL = 0.111f 800llV LT1369CS 

ELECTRICAL CHARACTERISTICS 
TA = 25°C, Vs = 5V, av, VCM = 2.5V, Vo = 2.5V, unless otherwise noted. 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS 

Vas Input Offset Voltage (L T1366/L T1368) VCM = Vcc 150 475 IIV 
VCM = VEE 150 475 IIV 

Input Offset Voltage (LT1367/LT1369) VCM = Vcc 150 800 IIV 
VCM = VEE 150 700 IIV 

/!J.VOS Input Offset Voltage Shift (LT1366/LT1368) VCM = VEE to Vcc 150 400 IIV 
Input Offset Voltage Match (Channel to Channel) VCM = VEE, VCC (Notes 4,5) 250 700 IIV 
Input Offset Voltage Shift (LT1367/LT1369) VCM = VEE to Vcc 150 650 IIV 
Input Offset Voltage Match (Channel to Channel) VCM = VEE, VCC (Notes 4, 5) 250 1600 IIV 

IB Input Bias Current VCM = Vcc 0 10 35 nA 
VCM = VEE -35 -10 0 nA 

/!J.IB Input Bias Current Shift VCM = VEE to VCC 20 70 nA 
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LT1366/LT1367 
LT1368/LT1369 

ELECTRICAL CHARACTERISTICS 
TA = 25°C, Vs = 5V, DV, VCM = 2.5V, Vo = 2.5V, unless otherwise noted. 

SYMBOL PARAMETER CONDITIONS 

los Input Offset Current VCM = Vcc 
VCM = VEE 

Alas Input Offset Current Shift VCM = VEE to Vcc 
Input Bias Current Match (Channel to Channel) VCM = Vcc (Note 4) 

VCM = VEE (Note 4) 

en Input Noise Voltage Density f = 1kHz 

in Input Noise Current Density f = 1kHz 

CIN Input Capacitance 

AVOL Large-Signal Voltage Gain Va = 50mV to 4.8V, RL = 10k 
CMRR Common-Mode Rejection Ratio (LT1366/LT1368) VCM = VEE to Vcc 

CMRR Match (Channel to Channel) VCM = VEE to Vcc (Note 4) 
Common-Mode Rejection Ratio (LT1367/LT1369) VCM = VEE to Vcc 
CMRR Match (Channel to Channel) VCM = VEE to VCC (Note 4) 

PSRR Power Supply Rejection Ratio Vs = 2.0V to 12V, VCM = Va = 0.5V 
PSRR Match (Channel to Channel) (Note 4) Vs = 2.0V to 12V, VCM = Va = 0.5V 

VOL Output Voltage Swing LOW No Load 
ISINK = 0.5mA 
ISINK = 2.5mA 

VOH Output Voltage Swing HIGH No Load 
ISOURCE = 0.5mA 
ISOURCE = 2.5mA 

Isc Short-Circuit Current (Note 1) 

Is Supply Current per Amplifier 

GBW Gain-Bandwidth Product (L T1366/L T1367) Av = 1000 
Gain-Bandwidth Product (L T1368/L T1369) Av = 1000 

ts Settling Time (LT1366/L T1367) Av = 1, VSTEP = 4V to 0.1% 

DOC < TA < 70°C, Vs = 5V, DV, VCM = 2.5V, Vo = 2.5V, unless otherwise noted. 

SYMBOL PARAMETER CONDITIONS 

Vas I nput Offset Voltage (LT1366/L T1368) VCM = Vcc 
VCM = VEE 

Input Offset Voltage (LT1367/LT1369) VCM = Vcc 
VCM = VEE 

Vas TC Input Offset Voltage Drift (Note 2) 

AVos Input Offset Voltage Shift (LT1366/LT1368) VCM = VEE to Vcc 
Input .offset Voltage Match (Channel to Channel) VCM = VEE, VCC (Notes 4, 5) 
Input Offset Voltage Shift (LT1367/LT1369) VCM = VEE to Vcc 
Input Offset Voltage Match (Channel to Channel) VCM = VEE, VCC (Notes 4, 5) 

18 Input Bias Current VCM = VCC 
VCM = VEE 

AlB Input Bias Current Shift VCM = VEE to Vcc 

los Input Offset Curre~t VCM = Vcc 
VCM = VEE 

Alas Input Offset Current Shift VCM = VEE to Vcc 
Input Bias Current Match (Channel to Channel) VCM = Vcc (Note 4) 

VCM = VEE (Note 4) 
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MIN TYP MAX UNITS 

1 6 nA 
0.3 6 nA 

1 6 nA 

0 1 12 nA 
0 1 12 nA 

29 nVl.,[Hz 

0.07 pA/.,[Hz 

12 pF 

500 2000 VlmV 

81 90 dB 
75 90 dB 
77 90 dB 
71 90 dB 

90 105 dB 
84 100 dB 

6 12 mV 
40 70 mV 
110 200 mV 

Vcc - 0.008 Vcc - 0.004 V 
Vcc- 0.100 Vcc- 0.050 V 
Vcc-0.250 Vcc-O.150 V 

±15 ±30 mA 

375 520 ~ 
0.4 MHz 
0.16 MHz 

30 IJS 

MIN TYP MAX UNITS 

• 200 575 /LV 

• 200 575 /LV 

• 200 950 /LV 

• 200 900 /LV 

• 2 6 /LVloC 

• 200 425 /LV 

• 250 900 /LV 

• 200 675 /LV 

• 250 1900 /LV 

• 0 15 45 nA 

• -45 -10 0 nA 

• 25 90 nA 

• 2 15 nA 

• 1 15 nA 

• 2 15 nA 

• 0 2 15 nA 

• 0 1 15 nA 



ELECTRICAL CHARAOERISTICS 
DOC < TA < 7DOC, Vs = SV, OV, VCM = 2.SV, Vo = 2.SV, unless otherwise noted. 

SYMBOL PARAMETER CONDITIONS 

AVOL Large-Signal Voltage Gain Va = 50mV to 4.8V, RL = 10k 

CMRR Common-Mode Rejection Ratio (L T1366/L T1368) VCM = VEE to Vcc 
CMRR Match (Channel to Channel) VCM = VEE to Vcc (Note 4) 
Common-Mode Rejection Ratio (LT1367/LT1369) VCM = VEE to Vcc 
CMRR Match (Channel to Channel) VCM = VEE to Vcc (Note 4) 

PSRR Power Supply Rejection Ratio Vs = 2.3V to 12V, VCM = Va = 0.5V 
PSRR Match (Channel to Channel) (Note 4) Vs = 2.3V to 12V, VCM = Va = 0.5V 

VOL Output Voltage Swing LOW No Load 
ISINK = 0.5mA 
ISINK = 2.5mA 

VOH Output Voltage Swing HIGH No Load 
ISOURCE = 0.5mA 
ISOURCE = 2.5mA 

Isc Short-Circuit Current (Note 1) 

Is Supply Current per Amplifier 

-4Doe < TA < 8Soe (Note 3), Vs = SV, OV, VCM = 2.SV, Vo = 2.SV, unless otherwise noted. 

SYMBOL PARAMETER CONOITIONS 

VOS Input Offset Voltage (L T1366/L T1368) VCM = Vcc 
VCM = VEE 

Input Offset Voltage (LT1367/LT1369) VCM = Vcc 
VCM = VEE 

Vas TC Input Offset Voltage Drift (Note 2) 

I'.Vos Input Offset Voltage Shift (L T1366/L T1368) VCM = VEE to Vcc 
Input Offset Voltage Match (Channel to Channel) VCM = VEE, VCC (Notes 4, 5) 

Input Offset Voltage Shift (L T1367/L T1369) VCM = VEE to Vcc 
Input Offset Voltage Match (Channel to Channel) VCM = VEE, VCC (Notes 4, 5) 

IB Input Bias Current VCM = Vcc 
VCM = VEE 

I'.IB Input Bias Current Shift VCM = VEE to Vcc 

los Input Offset Current VCM = Vcc 
VCM = VEE 

I'.los Input Offset Current Shift VCM = VEE to Vcc 
Input Bias Current Match (Channel to Channel) VCM = Vcc (Note 4) 

VCM = VEE (Note 4) 

AVOL Large Signal Voltage Gain Va = 50mV to 4.8V, RL = 10k 

CMRR Common-Mode Rejection Ratio (L T1366/L T1368) VCM = VEE to Vcc 
CMRR Match (Channel to Channel) VCM = VEE to Vcc (Note 4) 
Common-Mode Rejection Ratio (LT1367/LT1369) VCM = VEE to Vcc 
CMRR Match (Channel to Channel) VCM = VEE to Vcc (Note 4) 

PSRR Power Supply Rejection Ratio Vs = 2.3V to 12V, VCM = Va = 0.5V 
PSRR Match (Channel to Channel) (Note 4) Vs = 2.3V to 12V, VCM = Va = 0.5V 

VOL Output Voltage Swing LOW No Load 
ISINK = 0.5mA 
ISINK = 2.5mA 

• 
• • 
• • 
• • 
• • • 
• • 

LT1366/LT1367 
LT1368/LT1369 

MIN TYP MAX UNITS 

500 2000 V/mV 

80 87 dB 
74 87 dB 

77 87 dB 
71 87 dB 

88 105 dB 
82 100 dB 

9 14 mV 
45 80 mV 
120 230 mV 

Vcc - 0.010 Vcc - 0.005 V 
Vcc- 0.110 Vcc- 0.055 V 

• Vcc - 0.300 Vcc - 0.180 V 

• ±15 mA 

• 360 540 JJA 

MIN TYP MAX UNITS 

• 250 900 ~V 

• 200 750 ~V 

• 250 1150 ~V 

• 200 1000 ~V 

• 2 6 ~V/oC 

• 200 650 ~V 

• 250 1800 ~V 

• 200 725 ~V 

• 250 2300 ~V 

• 0 45 80 nA 

• -45 -10 a nA 

• 55 125 nA 

• 4 30 nA 

• 1 20 nA 

• 4 30 nA 

• 0 4 30 nA 

• 0 1 20 nA 

• 400 2000 V/mV 

• 77 87 dB 

• 71 87 dB 

• 76 87 dB 

• 70 87 dB 

• 88 105 dB 

• 82 100 dB 

• 9 20 mV 

• 45 80 mV 

• 130 230 mV 
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LTl 366/LTl 367 
LT1368/LT1369 

ELEORICAL CHARAOERISTICS 
-40°C < TA < 85°C (Note 3), Vs = 5V, OV, VCM = 2.5V, Vo = 2.5V, unless otherwise noted. 

SYMBOL PARAMETER CONDITIONS 

VOH Output Voltage Swing HIGH No Load 
ISOURCE = 0.5mA 
ISOURCE = 2:5mA 

Isc Short-Circuit Current (Note 1) 

Is Supply Current per Amplifier 

TA = 25°C, Vs = 3V, OV, VCM = 1.5V, Vo = 1.5V, unless otherwise noted. 

SYMBOL PARAMETER CONDITIONS 

Vos Input Offset Voltage (LT1366/LT1368) VCM = Vcc 
VCM = VEE 

Input Offset Voltage (L T1367/LT1369) VCM = Vcc 
VCM = VEE 

1!.Vos Input Offset Voltage Shift (LT1366/LT1368) VCM = VEE to Vcc 
Input Offset Voltage Match (Channel to Channel) VCM = VEE, VCC (Notes 4, 5) 
Input Offset Voltage Shift (LT1367/LT1369) VCM = VEE to Vcc 
Input Offset Voltage Match (Channel to Channel) VCM = VEE, VCC (Notes 4, 5) 

IB Input Bias Current VCM = VCC 
VCM = VEE 

1!.IB Input Bias Current Shift VCM = VEE to Vcc 

los Input Offset Current VCM = VCC 
VCM = VEE 

1!.los Input Offset Current Shift VCM = VEE to Vcc 
Input Bias Current Match (Channel to Channel) VCM = Vcc (Note 4) 

VCM = VEE (Note 4) 

AVOL Large-Signal Voltage Gain Vo = 50mV to 2.8V, RL = 10k 

CMRR Common-Mode Rejection Ratio (L T1366/L T1368) VCM = VEE to Vcc 
CMRR Match (Channel to Channel) VCM = VEE to Vcc (Note 4) 
Common-Mode Rejection Ratio (L T1367 /L T1369) VCM = VEE to Vcc 
CMRR Match (Channel to Channel) VCM = VEE to Vcc (Note 4) 

VOL Output Voltage Swing LOW No Load 
ISINK = 0.5mA 
ISINK = 2.5mA 

VOH Output Voltage Swing HIGH No Load 
ISOURCE = 0.5mA 
ISOURCE = 2.5mA 

Isc Short-Circuit Current (Note 1) 

Is Supply Current per Amplifier 

DOC < TA < 70°C, Vs = 3V, OV, ItM = 1.5V, I4J = 1.5V, unless otherwise noted. 

SYMBOL PARAMETER CONDITIONS 

Vos Input Offset Voltage (LT1366/LT1368) VCM = Vcc 
VCM = VEE 

Input Offset Voltage (L T1367 /LT1369) VCM = Vcc 
VCM = VEE 
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MIN TYP MAX UNITS 

• Vcc- 0.015 Vcc- 0.006 V 
• Vcc-0.110 Vcc-0.055 V 
• Vcc - 0.300 Vcc - 0.190 V 

• ±12 mA 

• 375 575 !iii 

MIN TYP MAX UNITS 
150 475 !LV 
150 475 !LV 
150 850 !LV 
150 750 !LV 
150 400 !LV 
250 700 !LV 
150 650 !LV 
250 1700 !LV 

0 10 35 nA 
-35 -10 0 nA 

20 70 nA 

1.0 6 nA 
0.3 6 nA 

1 6 nA 

0 1 12 nA 
0 1 12 nA 

500 1500 VlmV 

77 86 dB 
71 86 dB 

73 86 dB 
67 86 dB 

6 12 mV 
40 70 mV 
110 200 mV 

Vcc - 0.008 VCC - 0.004 V 
Vcc-0.100 Vcc-0.050 V 
Vcc - 0.250 Vcc - 0.150 V 

±10 ±20 mA 

350 500 !iii 

MIN TYP MAX UNITS 

• 200 575 !LV 

• 200 575 !LV 

• 200 950 !LV 

• 200 900 !LV 



ELEORICAL CHARACTERISTICS 
DOC < TA < 7DOC, Vs = 3V, DV, ~M = 1.5V, 141 = 1.5V unless otherwise noted. 

SYMBOL PARAMETER CONOITIONS 

~Vos Input Offset Voltage Shift (L T1366/L T1368) VCM = VEE to Vcc 
Input Offset Voltage Match (Channel to Channel) VCM = VEE. Vcc (Notes 4. 5) 
Input Offset Voltage Shift (L T1367/LT1369) VCM = VEE to Vcc 
Input Offset Voltage Match (Channel to Channel) VCM = VEE. VCC (Notes 4. 5) 

Vos TC Input Offset Voltage Drift (Note 2) 

IB Input Bias Current VCM = Vcc 
VCM = VEE 

~IB Input Bias Current Shift VCM = VEE to Vcc 

los Input Offset Current VCM = Vcc 
VCM = VEE 

~Ios Input Offset Current Shift VCM = VEE to Vcc 
Input Bias Current Match (Channel to Channel) VCM = Vcc (Note 4) 

VCM = VEE (Note 4) 

1\VOL Large-Signal Voltage Gain Vo = 50mV to 2.8V. RL = 10k 

GMRR Common-Mode Rejection Ratio (LT1366/LT1368) VCM = VEE to Vcc 
CMRR Match (Channel to Channel) VCM = VEE to Vcc (Note 4) 
Common-Mode Rejection Ratio (LT1367 /LT1369) VCM = VEE to Vcc 
CMRR Match (Channel to Channel) VCM = VEE to Vcc (Note 4) 

VOL Output Voltage Swing LOW No Load 
ISINK = 0.5mA 
ISINK = 2.5mA 

IfOH Output Voltage Swing HIGH No Load 
ISOURCE = 0.5mA 
ISOURCE = 2.5mA 

Isc Short-Circuit Current (Note 1) 

Is Supply Current per Amplifier 

LTl366/LT1367 
LTl368/LT1369 

MIN TYP MAX UNITS 

• 200 425 IlV 

• 250 900 IlV 

• 200 675 IlV 

• 250 1900 IlV 

• 2 6 IlV/oC 

• 0 15 45 nA 

• -45 -10 0 nA 

• 25 90 nA 

• 2 15 nA 

• 1 15 nA 

• 2 15 nA 

• 0 2 15 nA 

• 0 1 15 nA 

• 300 1500 V/mV 

• 76 83 dB 

• 70 83 dB 

• 72 83 dB 

• 66 83 dB 

• 9 14 mV 

• 45 80 mV 

• 120 230 mV 

• Vcc - 0.010 Vcc - 0.005 V 
• Vcc- 0.110 Vcc- 0.055 V 
• Vcc - 0.300 Vcc - 0.180 V 

• ±10 rnA 

• 350 520 !!A 

-4DOC < TA < 85°C (Note 3), Vs = 3V, DV, ~M = 1.5V, ~ = 1.5V, unless otherwise noted. 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS 

'os Input Offset Voltage (LT1366/LT1368) VCM = Vcc • 250 900 IlV 
VCM = VEE • 200 750 IlV 

Input Offset Voltage (LT1367/LT1369) VCM = Vcc • 250 1200 IlV 
VCM = VEE • 200 1000 IlV 

Wos Input Offset Voltage Shift (LT1366/LT1368) VCM = VEE to Vcc • 200 650 IlV 
Input Offset Voltage Match (Channel to Channel) VXCM = VEE. VCC (Notes 4. 5) • 250 1800 IlV 
Input Offset Voltage Shift (L T1367/L T1369) VCM = VEE to Vcc • 200 775 IlV 
Input Offset Voltage Match (Channel to Channel) VCM = VEE. VCC (Notes 4. 5) • 250 2400 IlV 

los TC Input Offset Voltage Drift (Note 2) • 2 6 llV/oC 

B Input Bias Current VCM = Vcc • 0 45 80 nA 
VCM = VEE • -45 -10 0 nA 

~IB Input Bias Current Shift VCM = VEE to Vcc • 55 125 nA 

os Input Offset Current VCM = Vcc • 4 30 nA 
VCM = VEE • 1 20 nA 

~Ios Input Offset Current Shift VCM = VEE to Vcc • 4 30 nA 

Input Bias Current Match (Channel to Channel) VCM = Vcc (Note 4) • 0 4 30 nA 
VCM = VEE (Note 4) • 0 1 20 nA 
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LT1366/LT1367 
LT1368/LT1369 

ElEORICAl CHARACTERISTICS 
-40°C < TA < 85°C (Note 3), Vs = 3V, OV, '4:M = 1.5V, ~ = 1.5V, unless otherwise noted. 

SYMBOL PARAMETER CONOITIONS MIN TYP 

AVOL Large-Signal Voltage Gain Vo = 50mV to 2.8V; RL = 10k • 250 1000 

CMRR Common-Mode Rejection Ratio (L T1366/L T1368) VCM = VEE to Vcc • 73 83 
CMRR Match (Channel to Channel) VCM = VEE to Vcc (Note 4) • 67 83 

Common-Mode Rejection Ratio (LT1367/LT1369) VCM = VEE to Vcc • 71 83 
CMRR Match (Channel to Channel) VCM = VEE to Vcc (Note 4) • 65 83 

VOL Output Voltage Swing LOW No Load • 9 
ISINK = 0.5mA • 45 
ISINK = 2.5mA • 130 

VOH Output Voltage Swing HIGH No Load • Vcc - 0.015 Vcc - 0.006 
ISOURCE = 0.5mA • Vcc- 0.110 Vcc- 0.055 
ISOURCE = 2.5mA • Vcc-0.300 Vcc-0.190 

Isc Short-Circuit Current (Note 1) • ±10 

Is Supply Current per Amplifier • 350 

TA = 25°C, Vs = ±15V, VCM = OV, Vo = OV, unless otherwise noted. 

SYMBOL PARAMETER CONOITIONS MIN TYP 

Vos Input Offset Voltage (LT1366/LT1368) VCM = Vcc 200 
VCM = VEE 200 

Input Offset Voltage (LT1367/LT1369) VCM = Vcc 200 
VCM = VEE 200 

fNos Input Offset Voltage Shift (L T1366/L T1368) VCM = VEE to Vcc 150 
Input Offset Voltage Match (Channel to Channel) VCM = VEE, VCC (Notes 4, 5) 300 

Input Offset Voltage Shift (LT1367/LT1369) VCM = VEE to Vcc 150 
Input Offset Voltage Match (Channel to Channel) VCM = VEE, VCC (Notes 4, 5) 300 

IB Input Bias Current VCM = Vcc 0 10 
VCM = VEE -35 -10 

LiIB Input Bias Current Shift VCM = VEE to Vcc 20 

los Input Offset Current VCM = Vcc 1.0 
VCM = VEE 0.3 

Lilos Input Offset Current Shift VCM = VEE to Vcc 1 

Input Bias Current Match (Channel to Channel) VCM = Vcc (Note 4) 0 1 
VCM = VEE (Note 4) 0 1 

CIN Input Capacitance 7.1 

AVOL Large-Signal Voltage Gain Va = -14.7V to 14.7V, RL = 10k 2000 10000 
Va = -10Vto 10V, RL = 2k 1000 10000 

Channel Separation Va = -10V to 10V, RL = 2k 120 135 

SR Slew Rate (L T1366/L T1367) Av = -1, RL = Open, Va =±10V, 0.13 
Measured at Va = ±5V 

Slew Rate (L T1368/L T1369) Av = -1, RL = Open, Va = ±10V, 0.065 
Measured at Va = ±5V 

CMRR Common-Mode Rejection Ratio (LT1366/LT1368) VCM = VEE to Vcc 95 106 
CMRR Match (Channel to Channel) VCM = VEE to Vcc (Note 4) 89 106 

Common-Mode Rejection Ratio (LT1367/LT1369) VCM = VEE to Vcc 93 106 
CMRR Match (Channel to Channel) VCM = VEE to Vcc (Note 4) 87 106 

PSRR Power Supply Rejection Ratio Vs = ±5V to ±15V 90 110 
PSRR Match (Channel to Channel) Vs = ±5V to ±15V (Note 4) 84 105 

2-20 

MAX UNITS 
V/mV 

dB 
dB 

dB 
dB 

20 mV 
80 mV 

230 mV 

V 
V 
V 

rnA 

550 IJA 

MAX UNITS 
700 IlV 
700 IlV 
1000 IlV 
900 IlV 
500 IlV 
1300 IlV 
650 IlV 
2000 IlV 
35 nA 
0 nA 

70 nA 

6 nA 
6 nA 

6 nA 

12 nA 
12 nA 

pF 

V/mV 
V/mV 

dB 

V/JlS 

V/JlS 

dB 
dB 

dB 
dB 

dB 
dB 



ELEnRICAL CHARAOERISTICS 
rA = 25°C, Vs = ±15V, VCM = OV, Vo = OV, unless otherwise noted. 

;YMBOL PARAMETER CONDITIONS 

10l Output Voltage Swing LOW No Load 
ISINK = 0.5mA 
ISINK = 10mA 

10H Output Voltage Swing HIGH No Load 
ISOURCE = 0.5mA 
ISOURCE = 10mA 

sc Short·Circuit Current (Note 1) 

S Supply Current per Amplifier 

1°C < TA < 70°C, Vs = ±15V, VCM = OV, Vo = OV, unless otherwise noted. 
;YMBOL PARAMETER CONDITIONS 

los Input Oflset Voltage (L T1366/L T1368) VCM = Vcc 
VCM = VEE 

Input Offset Voltage (LT1367/LT1369) VCM = Vcc 
VCM = VEE 

Wos Input Offset Voltage Shift (L T1366/LT1368) VCM = VEE to Vcc 
Input Offset Voltage Match (Channel to Channel) VCM = VEE, Vcc (Notes 4, 5) 
Input Offset Voltage Shift (L T1367/LT1369) VCM = VEE to Vcc 
Input Offset Voltage Match (Channel to Channel) VCM = VEE, VCC (Note 4, 5) 

los TC Input Oflset Voltage Drift (Note 2) 

B Input Bias Current VCM = VCC 
VCM = VEE 

~IB Input Bias Current Shift VCM = VEE to Vcc 

os Input Offset Current VCM = Vcc 
VCM = VEE 

~Ios Input Offset Current Shift VCM = VEE to Vcc 
Input Bias Current Match (Channel to Channel) VCM = Vcc (Note 4) 

VCM = VEE (Note 4) 

'VOL Large-Signal Voltage Gain Vo = -14.7Vto 14.7V, Rl = 10k 
Vo=-10Vt010V, Rl=2k 

Channel Separation Vo = -10Vto 10V, Rl = 2k 

:MRR Common-Mode Rejection Ratio (L T1366/LT1368) VCM = VEE to Vcc 
CMRR Match (Channel to Channel) VCM = VEE to Vcc (Note 4) 
Common-Mode Rejection Ratio (LT1367/LT1369) VCM = VEE to Vcc 
CMRR Match (Channel to Channel) VCM = VEE to Vcc (Note 4) 

'SRR Power Supply Rejection Ratio Vs = ±5V to ±15V 
PSRR Match (Channel to Channel) Vs = ±5V to ±15V (Note 4) 

'Ol Output Voltage Swing LOW No Load 
ISINK = 0.5mA 
ISINK = 10mA 

'OH Output Voltage Swing HIGH No Load 
ISOURCE = 0.5mA 
ISOURCE = 10mA 

,C Short-Circuit Current (Note 1) , Supply Current per Amplifier 

L7lJD~ 

• • 
• • 
• • 
• • 
• 
• • 
• 
• • 
• 
• • 
• • 
• 
• • 
• • 
• • 
• • • 
• • • 

LT1366/LT1367 
LT1368/LT1369 

MIN TYP MAX UNITS 

VEE + 0.006 VEE + 0.012 V 
VEE + 0.040 VEE + 0.070 V 
VEE + 0.240 VEE + 0.500 V 

Vcc - 0.008 Vcc - 0.004 V 
Vcc - 0.100 Vcc - 0.050 V 
Vcc - 0.800 Vcc - 00400 V 

±30 ±75 mA 

385 550 IJA 

MIN TYP MAX UNITS 
250 850 IlV 
250 850 IlV 
250 1150 IlV 
250 1000 IlV 
200 525 IlV 
300 1500 IlV 
200 750 IlV 
300 2300 IlV 
2 8 llV/oC 

0 15 45 nA 
-45 -10 0 nA 

25 90 nA 

2 15 nA 
1 15 nA 

2 15 nA 

0 2 15 nA 
0 1 15 nA 

1500 6000 V/mV 
1000 6000 V/mV 

110 135 dB 

95 103 dB 
89 103 dB 

92 103 dB 
86 103 dB 

80 105 dB 
75 100 dB 

VEE + 0.009 VEE + 0.014 V 
VEE + 0.045 VEE + 0.080 V 
VEE + 0.300 VEE + 0.600 V 

Vcc- 0.01 Vcc- 0.005 V 
Vcc-0.11 Vcc- 0.055 V 
Vcc- 0.95 Vcc- 0.500 V 

±30 mA 

360 575 IJA 

2-21 

• 






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































