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CONTINUING PRODUCT €XCELLENCE

The founding theme of Linear Technology Corporation was to create a company capable of leading and directing
linear circuit technology and design concepts of the future, and thus become the market's linear specialist. The
Company believes that the total IC business has become so diverse and so complex that a single company will have
great difficulty assembling the engineering talent necessary to lead in all areas of device technology.

Today, the customer base benefits by accessing the best product available in each functional area of the IC market
from those vendors who are at the leading edge of performance and technology as a result of their “focused” strategy
approach. The customer now has the choice of acquiring the best linear, the best microprocessor, the best memory
products, etc., by choosing the best vendor in each area. In order to achieve the goal of becoming the market’s first
choice in the linear area. LTC has assembled the leading design, test, product, assembly, quality and process
engineering talent in the industry, operating in what we feel is the most modern linear integrated circuit facility in
production today.

This 1992 Databook Supplement contains new products introduced since the production of LTC's 1990 Databook.
The offering of LTC products has continued to expand such that there are now over 325 basic product die types in
the Company’s product portfolio. These die types are the basis for over 2500 different devices available to order from
the Company.

This was accomplished by fulfilling our commitment to advancing the state of the art in high performance analog
functions. To do this, LTC developed the latest in bipolar, LTCMOS, micropower, high voltage, high speed and
complementary process technologies. These products are 100% fabricated in LTC's state of the art wafer fab facilities
which include a new area doubling LTC’s capacity. Many of our products are now recognized as industry standard
products setting new levels in the high performance analog market for parametric performance as well as in
functional and value added engineering in our customers’ applications. Simultaneously, LTC has focused on
providing these new products with uncompromised quality, reliability and service.

Linear Technology Corporation remains committed to servicing the requirements of the Military/Aerospace
Marketplace. Our MIL-STD-883 and SMD (Standard Military Drawings) products are tested to the latest revision
requirements of MIL-STD-883. The Company also services JAN approved devices for both B and S level
requirements as well as “S” level source control drawings. Both commercial and military outgoing quality levels are
sampled over temperature with full lot traceability back to the original wafer from which the device was derived.
A new addition to LTC’s Mil/Aerospace product line is a line of radiation hardened devices. These products have
individual data sheets which have guaranteed parametric performance limits for several different radiation levels.

Ourcommitment to designing and developing the next generation of high performance analog technology remains
unchanged. Our goals of offering the best in quality, reliability and service to our customers are renewed to achieve
even higher levels of performance and to remain focused on providing the highest performance yet lowest overall
“cost to use” linear products.

LTC’s successes are indicators of an acceptance of Linear Technology in the marketplace over these last ten years,
for which we extend our sincere thanks and appreciation to our customers. It also sets new goals and expectations
for our company to maintain the technical and business focus to meet your future needs. We are prepared to meet
these challenges and remain... exclusively committed to linear.

Footnote: The original 1990 Databook has been reprinted unchanged in format or content. Since its creation some of the products
in the 1990 Databook have had some changes made to the data sheets due to additional package types such as surface mount,
extended temperature ranges and parametric changes. Where possible we have cross referenced from the 1992 Supplement to the
1990 Databook to indicate these changes.
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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. Acritical 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. Linear Technology Corporation makes no representation that the 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 1992 Printed in USA
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Note: All products in BOLD are in this Supplement, others appear in LTC’s 1990 Databook ("90DB = LTC’s 1990 Databook).

18 LY R




ALPHANUMERIC INDEX

LTC1051, Dual Precision Zero Drift Operational Amplifier with Internal Capacitors..................oeceveevvenceeencneennns 2-306
LTC1052, ZEIO DIift OD AP ..ot st ss st s ens st asasssessn s s sssesse s '90DB 2-197
LTC1052CS, ZEIO DIft OP AIMID ..ottt sse st ss st '90DB 2-217
LTC1053, Quad Precision Zero Drift Operational Amplifier with Infernal Gapacitors .....................coceeneeneeneneen. 2-306
LT1054, Switched Capacitor Voltage Converter With REGUIALON .............c.vvveeeeeveeeeresiieeeseisesissnsnessssissascsssassnans '90DB  5-23

LT1054CS, Switched Capacitor Voltage Converter with REQUIALOF .................co.ceeevevevverereeveeiseieisieesissieisconsninas '90DB  5-35
LT10541S, Switched Capacitor Voltage Converter With REGUIALON ..................coveeeeievereeerereeesieesiesieier s

LT1055, Precision, High Speed, JFET INDUE OD AIMID ........vveeveeeeeeieeeeeirestisisrsieie s s eesss st

LT1055S8, Precision, High Speed, JFET INPUE O AMD .......oeeeeveverireseasiesiseestaensssisisississsiesssssssssssssssessinsanssans

LT1056, Precision, High Speed, JFET INPUE OD AIMID .......cvvveveeeeeeeieeesieiisssiseeessisssv st ssssiesn st neeas

LT1056S8, Precision, High Speed, JFET INDUE OP AP .......oveerevereereisisssssisissas s saseasissasssssssassinsssssnssisssnsenons

LT1057, Dual JFET Input Precision, High Speed Op Amp
LT10571S, Dual JFET Input Precision High SPeed OPp AMIP ............coveeeeeeeeeeeseeeieeaeeee e aeeesearesraeaesaneraanenes 2-41
LT1057188, Dual JFET Input Precision High Speed Op AMP ..............cooeneeeemnereiee et e en e e 2-44
LT10578, Dual JFET Input Precision High Speed Op AMP .............eueeeeeueeeeeaeeeeieeeeeeieeeeaeeeaeaeeeeeeiaennsennnns 2-41
LT105788, Dual JFET Input Precision High Speed Op AP ..............eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaaseaa e e eanaennnaas 2-44
LT1058, Quad JFET Input Precision, High Speed Op Amp......................

LT1058IS, Quad JFET Input Precision High Speed Op Amp
LT1058S, Quad JFET Input Precision High Speed Op Amp

LTC1059, High Peformance Switched Capacitor UniVEISal FIIET ...............covuevrrvrrvreinseeasesesissssesesssssssssssarsneas ‘90DB  7-3
LTC1059CS, High Performance Switched Capacitor UniVersal Flter ..............c.cvovevvoveoerveunvressinsissisirississssinssssnnans '90DB  7-11
LTC1060, Universal Dual Filter BUIAING BIOCK ............ccocuovreiriereesieieieiseee s srsie e ss s ssans s ssens

LTG1060CS, Universal Dual Filter Building Block
LTC1061, High Performance Triple Universal Filter Building Block

LTC1061CS, High Performance Triple Universal Filter BUMGING BIOCK ............cccecevveveveereresisersesisesrisieesesrssnssenes '90DB  7-55
LTCT062, 5th Order LOWPASS FIltEF ........c.cvcvoveeeveereeeeereieieieeeteveseesvevse et evsas e ssse s sasassassr s sssasssassssssssssasessnans '90DB  7-59
LTC1062CS, 5th Order LOWPASS FlEE ............ccceeoeeeeeereriorierisessiseeeissevessesesesssssse s sassassssssssssssssssssssssnssrans 90DB  7-71
LTC1063, Low Offset ,Clock Tunable 5th Order Butterworth Lowpass Filter ................ccoueeeemeerivieenieeencinennaens 13-21
LTC1064, Low Noise, Fast, Quad Universal Filter BUilding BIOCK .................coovureeerisenierreseesinsssinssississsssssassnnans 90DB  7-73
LTC1064-1, Low Noise, 8th Order, Clock Sweepable ENlptic LOWPASS FIEF ...........c.ccoveorveveerrereiereeriiricrinrirnirinns ‘90DB  7-89
LTC1064-2, Low Noise, High Frequency, 8th Order Butterworth Lowpass Filter .................cooevmeeeevemeceernceneeneenn. 8-5
LTC1064-3, Low Noise, High Frequency, 8th Order Linear Phase Lowpass Filter..................ccoveeneeeeeeneeernunnnnnnns 8-13

 LTC1064-4, Low Noise, 8th Order, Clock Sweepable Cauer Lowpass Filler ..................ooveeeneeeeeenieeieniiiieeanennnns 8-21
LTC1064-7, Linear Phase, Group Delay Equalized, 8th Order Lowpass FIier ...............coeueeeeeeeeeeeeerneaeinaniennans 13-25
LT1070, 5A High Efficiency SWItCRING REQUIATON ...............c.oververvrererirveressiresssssesssinsssessssissss s assssssesssessssesnsasenes

LT1071, 2.5A High Efficiency Switching Regulator
LT1072, 1.25A High Efficiency SWItching REQUIALON ..................ccooveeeeeeeeereeeeseeierereieveresevsisesesesesesssss s s

LT1073, Micropower DC-DC Converter Adjustable and Fixed 5V, 12V ..............ceeeeereeeeeeeeieeiereeeeeceeevaesanaaaeas
LT1074, Step-Down SWitching REGUIALON .................coceuneeneeeieeeeieeee e ettt e e et e e et eesateeetaaansasnsnesasnasanns
LT1076, Step-Down SWitChing REGUIAION ...................coeeeeeeeeeeeiteeeeeeeeeee et e e e e et te s e ateaaeanaeeaananaees
LT1076-5, 5V Step-Down Switching Regulator ..............................
LT1077, Micropower, Single Supply, Precision Operational Amplifier
LT1078, Micropower, Dual, Single Supply, Precision Operational Amplifier
LT1079, Micropower, Quad, Single Supply, Precision Operational AmMplIfier ................cccoumemeruucoreeserevnnirnennenn. 2-56
LT1080, Advanced Low Power 5V RS232 DUal DIiVEI/RECEIVEN ..........ceeevererresreeiriiesierssisssssssssisssssssssssressssesssaens ’90DB  10-43

Note: All products in BOLD are in this Supplement, others appear in LTC’s 1990 Databook ('90DB = LTC’s 1990 Databook).
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LT1080CS, 5V Powered RS232 Driver/Receiver with Shutdown
LT1081, Advanced Low Power 5V RS232 Dual Driver/Receiver
LT1081CS, 5V Powered RS232 Driver/Receiver with Shutdown
LT1082, 1A High Voltage High Efficiency Switching Regulator .... eetterraeernereanaatnaanaaenaanaas
LT1083, 7.5A Low Dropout Positive Adjustable Regulator ...................oeevververriennns

LT1083-5, 7.5A Low Dropout Positive Fixed 5V Regulator
LT1083-12, 7.5A Low Dropout Positive Fixed 12V Regulator
LT1084, 5A Low Dropout Positive Adjustable Regulator .....
LT1084-5, 5A Low Dropout Positive Fixed 5V Regulator ................
LT1084-12, 5A Low Dropout Positive Fixed 12V Regulator ........
LT1085, 3A Low Dropout Positive Adjustable Regulator
LT1085-5, 3A Low Dropout Positive Fixed 5V Regulator
LT1085-12, 3A Low Dropout Positive Fixed 12V Regulator
LT1086, 1.5A Low Dropout Positive Adjustable Regulator .................cccccce....
LT1086-5, 1.5A Low Dropout Positive Fixed 5V Regulator
LT1086-12, 1.5A Low Dropout Positive Fixed 12V Regulator
LT1087, Adjustable Low Dropout Regulator with Kelvin-Sense Inputs
LT1088, Wideband RMS-DC Converter Building Block
LT1089, High Side Switch . .
LTC1090, Single Chip 10-Bit Data Acquisition SysStem ........................
LTC1091, 1-Channel, 10-Bit Serial I/0 Data Acquisition System................
LTC1092, 2-Channel, 10-Bit Serial I/0 Data Acquisition System........
LTC1093, 6-Channel, 10-Bit Serial I/0 Data Acquisition System....
LTC1094, 8-Channel, 10-Bit Serial I/0 Data Acquisition System
LTC1095, Complete 10-Bit Data Acquisition System with On Board Reference ...... ...'90DB  9-57
LTC1096, Micropower, Sampling 8-Bit Serial I/0 A/D Converter
LT1097, Low Cost, Low Power Precision Operational Amplifier
LTC1098, Micropower, Sampling 8-Bit Serial I/0 A/D Converter

LTC1099, High Speed 8-Bit A/D Converter with Built-In Sample-and-Hold...... . ...’90DB  9-81
LTC1100, Precision, Zero Drift Instrumentation AMPlfier ................c.ceeeeeeeeeenereeeeieeeieseeeeseeeeeceeeneseseeenens 3-4
LT1101, Precision, Micropower, Single Supply Instrumentation Amplifier (Fixed Gain = 100r 100) ....................... 3-11
LT1102, High Speed, Precision, JFET Input Instrumentation Amplifier (Fixed Gain = 10 or 100) ............................ 3-23

LT1103, Off-Line Switching REGUIALON ................c....ceeeneeeeeeeeieeeeeeeeeetevemeeeaeeraeaateessesensasensssearensneanens
LT1105, Off-Line Switching Regulator ...................cccceeveeeveveeennn.n
LT1108, Micropower DC-DC Converter Adjustable and Fixed 5V, 12V
LT1109, Flash Memory Vpp Generator/Low Cost DC-to-DC Converter

LT1109A, Micropower Low Cost DC-to-DC Converter Adjustable and Fixed 5V, 12V ............cccoveeeeveenecceennennennnns 13-4
LT1110, Micropower DC-DC Converler Adjustable and Fixed 5Y, 12V, High Frequency .................ccccceveunevennnnn. 4-245
LT1111, Micropower DC-to-DC Converter Adjustable and Fixed 5V, 12V, High Frequency .....................ccccu........ 4-260
LT1112, Dual Low Power Precision, Picoamp Input Operational Amplifier .................ccvevvreenveiemenciinenienannenees 13-43
LT1114, Quad Low Power Precision, Picoamp Input Operational Amplifier ....................coeceeevvvmimeenriiinneennnnns 13-43
LT1115, Ultra-Low Noise, Low Distortion, Audio Operational AMpPlifier .....................coeeveuriirevenirneeniienniiieanns 2-82
LT11186, 12ns, Single Supply Ground-Sensing COMPArator ..................ccceuueivmmeennniisiiiemnemnsiiieisienensaceccenenns 10-7
LT1117, 800mA Low Dropout Positive Regulators; Adjustable and Fixed 2.85V, 8V ................cccoevervvnriirvnniinennnns 4-63
LT1120, Micropower Regulator with Comparator and Shutdown .. ’90DB 4-125

Note: All products in BOLD are in this Supplement, others appear in LTC’s 1990 Databook ("90DB = LTC’s 1990 Databook).
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LT1121-5, Micropower Low Dropout Regulator

LT1123, 5V Low Dropout Regulator DriVer ................eeeeeveeeieeeenernernannns

LT1123-2.85, Low Dropout Regulator Driver for SCSI-2 Active Termination ...................cccevvveeuivveninnvinencannnnns 13-48
LT1124, Dual Low Noise, High Speed Precision Operational AMplifier ..................cooveemeieeniieimniieieeicieinceeenns
LT1125, Quad Low Noise, High Speed Precision Operational Amplifier

LT1126, Dual Decompensated Low Noise, High Speed Precision Operational Amplifier...................ccccovveuvennnns 2-105
LT1127, Quad Decompensated Low Noise, High Speed Precision Operational Amplifier ..................ccovevuvvrennnn. 2-105
LT1128, Unity Gain Stable Ultra-Low Noise Precision LT1028 Type Operational Amplifier ................c.cccevveennnn.. 13-50
LT1129-2.85, 500mA Low lg Low Dropout Regulator ..................c.ouueeenieeuiveieneeeies et eeeeieeeeae e e e aaaee 13-51
LT1129-3.3, 500mA Low Iq Low Dropout RegUIALOr ................cceeeeeeeeeeeieeaeeeeeaeieeeetee et eeeee e e e annees 13-51
LT1129-5, 500mA Low 1q Low Dropout REGUIALON .................c..eeeeeneemenieiseeieeseniseeaeeieeeeeneaeerisesnecaenennnns 13-51
LT1130, 5-Driver/5-ReCeiver RS232 TrANSCEIVEN ...........coovuvveeereereeirrirearessssaseassosesssessensesssseascnsensassnsinsassssinsansaesien ’90DB 10-55
LT1131, 5-Driver/4-Receiver RS232 Transceiver with Shutdown ... .."90DB 10-55
LT1132, 5-Driver/3-ReCeiVer RS232 TIANSCEIVEN ...........c.cvvererreevrresseeseeessssssesssisssssissssssssssesessssasssassssssssssssssssses '90DB  10-55
LT1138, 3-Driver/5-Receiver RS232 TTANSCEIVEN ...........cuvvvveeeeieeiesssiresesiasasssssisessissssasisssesssess s sasassssssasesassssns '90DB 10-55
LT1134, 4-Driver/4-Receiver RS232 TIANSCOIVEN ............cccvvvervrereerieseisessesisisssssssssesssssssssssssssssassssnenssssasessenssssans '90DB 10-55

LT1135, 5-Driver/3-Receiver RS232 Transceiver without Charge Pump

LT1136, 4-Driver/5-Receiver RS232 Transceiver with Shutdown ... ..’90DB 10-55
LT1137, 3-Driver/5-Receiver RS232 Transceiver With SHULGOWN ...............vvvvomcccnninirieeseniesesvssesisenineaes ’90DB 10-55
LT1137A, Advanced Low Power 5V RS232 Transceiver with Small Capacitors ...................ccoeeveieeveennenennnnnn. 13-52
LT1138, 5-Driver/3-Receiver RS232 Transceiver With SHUIHOWN .............covvoveveveereisiesieieersieiees s '90DB 10-55
LT1139, 4-Driver/4-Receiver RS232 TransSceiver With SHULAOWN .............cc.cevveveeverersneessasrecnsecensnsnincnsensnssennes ’90DB  10-55
LT1140, 5-Driver/3-Receiver RS232 Transceiver without CRArge PUMP ...........ccoveveeeceevecucieirsisiessiesse s ’90DB  10-55
LT1141, 3-Driver/5-Receiver RS232 Transceiver without CRArge PUMPD .......c.coveveereenenirseeeseesissiecsseeries '90DB 10-55
LTC1150, +15V Zero Drift Operational Amplifier with Internal Capacitors ...................cccoeveeveeenvcrnenncrnnnnnnees 2-321
LTC1151, Dual +15V Zero Drift Operational Amplifier with Internal Capacitors ...................ccceevvevvcrvinnciinennnnn. 13-56
LTC1155, Dual High Side Micropower N-Channel MOSFET Driver with Internal Charge Pump..................cccu.e...... 4-26
LTC1156, Quad High Side Micropower N-Channel MOSFET Driver with Internal Charge Pump .............................. 411
LT1158, Half Bridge N-Channel POwWer MOSFET DIiVEr .............c.ccuueeemeneeeeeeenieeineeeeeeeaeecaaaaennanenen.

LTC1164, Low Power, Low Noise, Quad Universal Filter Building Block ...................cccuveenvenneenne.

LTC1164-5, Low Power, Clock Tunable 8th Order Butterworth Lowpass Filter

LTC1164-6, Low Power, Clock Tunable 8th Order Elliptic Lowpass Filter ................c..covuuuecoiiiriemeiniiieiieiins

- LTC1164-7, Linear Phase, Group Delay Equalized, 8th Order Lowpass Fliter
LT1170, 5A High Efficiency 100kHz SWItching REGUIALON .............c.cvveveveeieireerieessieeasssiesseiesises s
LT1171, 2.5A High Efficiency 100kHz SWitCRING REGUIALON ............covvveveeeerseeresssississinsesiseiseissessinesinesssinsseneanes
LT1172, 1.25A High Efficiency 100kHz Switching Regulator ..............
LT1173, Micropower DC-DC Converter Adjustable and Fixed 5V, 12V ...
LT1178, 17uA Max, Dual, Single Supply, Precision Operational Amplifier ...

LT1179, 17uA Max, Quad, Single Supply, Precision Operational Amplifier ................coooveeeueremeniireenirienceenens

LT1180, Advanced Low Power 5V RS232 Dual Driver/Receiver with Small Capacitors ................ccccveccvevecrrneeccnnnne ’90DB  10-67
LT1181, Advanced Low Power 5V RS232 Dual Driver/Receiver with Small Capacitors .. ..’90DB 10-67
LT1185, Low Dropout Regulator with Adjustable Current Limit .................ccocvvveeeeneemnnnnannn, ....4-86
LT1188, 1.5A High Sitle SWIlCH ............coeeeeeeeeeeeeee e eee e eetes e ar s s e e enee s ee e s e ase e e aneeensnenasnnsnsenenan 4-48
LT1190, Ultra High Speed Operational AMPlfier (AV= 1) .........coeeennieeeneeiimeiiei et eeecccciecan s b arnreenenns 2-126
LT1191, Ultra High Speed Operational AMplifier (AV= 1) .......ccooeemeeiiiiiiiiiiiicce e tncr et 2-137

Note: All products in BOLD are in this Supplement, others appear in LTC's 1990 Databook ("90DB = LTC’s 1990 Databook).
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LT1192, Ultra High Speed Operational AMPlifier (AV=5) .........cceveeeeiviimreinniiiiieeiiies i 2-148
LT1193, Video Difference Amplifier, Adjustable Gain .....................c.coeeuimmeimmneimsieieieeeeeeee e e e aeas
LT1194, Video Difference Amplifier, Gainof 10 ..........................

LTC1196, 8-Bit, 600ns, 1.3MHz Sampling A/D Converter
LTC1198, 8-Bit, 600ns, 1.3MHz Sampling A/D Gonverter

LT1200, Low Power High Speed Operational AMPIIfi€r .................coouueeeemmiieieeiineicreecieee et caeeennes
LT1217, Low Power High Speed Current Feedback AMpIifier ...................uueevvememveiniiniieiciiieiieieveceeceeeas 2-190
LT1220, Very High Speed Operational AMPIfier (AV2 1) .......c.cceuvvveremnivrinmiiiiisiiiiensiiniisicncaneinvssinranscsnaeeans 2-198
LT1221, Very High Speed Operational AMPlIifier (AV=4) ............cueeeeimeieniieieneeeee e reseeeeeraeeeeeenaeenens 2-210
LT1222, Low Naise, Very High Speed Operational Amplifier (Av= 10) ............c.cocovvemmeiriimmeenniiiieiiiiencieeeees 2-218
LT1223, 100MHz Current FEedback AMPIIfiEr.................e.eeeeeuueeeeeieeeseeeeeeeieeeeieesersessansssenesaseennaesnsenas 2-226
LT1224, Very High Speed Operational AMPlfier (AV2 1) ......cceeeeeeiiiiiiieiiiiiciiicireeir e 2-237
LT1225, Very High Speed Operational AMplifier (AV=5) ..............cooeuereeniimniieniieiiiiiiiee et 2-245
LT1226, Low Noise Very High Speed Operational Amplifier (Av=25) ............cccooveemeneciiiieeiiciiiiinecceee e 2-253
LT1227, 140MHz Video Current Feedback Amplifier ........................

LT1228, 100MHz Current Feedback Amplifier with DC Gain Control

LT1229, Dual 100MHz Current Feedback Amplifier ......................

LT1230, Quad 100MHz Current Feedback AMPIIfier................c..oeueeeeeiveuiieeiineeeeisseeeeeeseeeesaaenesenssssaesnnans
LTC1232, Microprocessor SUPEIVISOrY CilCUIL..............coceeneeeerenereireeeeeeeeeeeesesaeetsesraseerenessssassanssassnsennsas
LTC1235, Microprocessor Supervisory Circuit with Conditional Batfery Backup ...................ccccoeeuevreererirennrnenn. 9-29
LT1237, 5V RS232 Transceiver with Advanced Power Management and One Receiver Active in SHUTDOWN........... 13-76
LT1241, High Speed Current Mode Pulse Width Modulator .......................c.oeeueeeeuieeieeeiiiieeiaeeesesaeeeeaaeenans 4-122
LT1242, High Speed Current Mode Pulse Width Modulator .......................c..oooemeemieeeiiiriiieeeiiineaniensenaas 4-122
LT1243, High Speed Current Mode Pulse Width Modulator .......................ccoveeemrmmieeeeieneeeeeeeeeeerieeeeeeeas 4-122
LT1244, High Speed Current Mode Pulse Width Modulator .......................coooieemeemneeiemiieieeeeevicccianeennene 4-122
LT1245, High Speed Current Mode Pulse Width Modulator ......................commeeeimeimeieeeieeeeeeeeeeceeeeeseecnnns 4-122
LT1246, 1MHz Off-Line Current Mode PWM ................ceeeeeereeeeeeemeneieereaieeeensesesneenenns Veesenerssrransenensensorien 4-134
LTC1250, Very Low Noise Zero Drift Bridge AMPIIfier ...............cccoveeereeeeerieeieeeeeeeeeeeee e e eece e e 13-80
LTC1264-7, Linear Phase, Group Delay Equalized, 8th Order Lowpass Filter ...

LT1270, 8A High Efficiency Switching REGUIALOF .......................eeimmimimminiiiaieieieisece e eer e seeeeens 4-290
LT1270A, 10A High Efficiency Switching Reguiator .....................cooocvvuveiimireireciieeienineceecesvsieneeeee e 4-290
LT1271, 4A High Efficiency Switching ReQUIALOF .....................eevimmimemmiiiieieeiiieee e et e e eeesessaneeaneeees 13-88
LTC1272, 12-Bit, 3us, 250kHz Sampling A/D CONVEHEN ...............couueeeeeeierieeieeieeeeeeecaeerecereas e eniacensnnsasnennn 6-6
LT1280, Advanced Low Power 5V RS232 Dual Driver/RECEIVET .............veeveuveerenrurenens ’90DB 10-75
LT1281, Advanced Low Power 5V RS232 Dual Driver/Receiver ... ; ’90DB 10-75
LTC1287, 3V Single Chip 12-Bit Data Acquisition SYSIEM ...............ccceeeemvemnirieeiiieieiieiereeeeceeeeeenaans . 6-25
LTC1289, 3V Single Chip 12-Bit Data AcquiSition SYSIEM ..................eeeeeeeereeeieeieeeeeeseeneeeeeeeeeeensesnanenaenes 6-40
LTC1290, Single Chip 12-Bit Data ACQUISItion SYSIEM ............c..cuueeeereeereemeeeesseirerseeessentnnseseeeannsaaesssraeen
LTC1291, Single Chip 12-Bit Data AcqQuiSition SYSIEM .............c..vemeeeeeiieieeeeeeeeee e e e ee s eceseneaees
LTC1292, Single Chip 12-Bit Data AcquiSition SYSIBM ................coovvmeemiieeeiieeeeeeeee e
LTC1293, Single Chip 12-Bit Data Acquisition System ......

LTC1294, Single Chip 12-Bit Data Acquisition System ...

LTC1296, Single Chip 12-Bit Data Acquisition SYSIEM ...............cccovveemnereiirimeemniiiieneenccieneennns

LT1330, 5V RS232 Transceiver with 3V Logic Interface and One Receiver Active in SHUTDOWN ......................... 13-99
LT1431, Programmable REfEIENCE ................ccceueeeemnrieeieieeeesenieeerenaesensesseseieraitanssesanasseneanaeennansn 7-13

Note: All products in BOLD are in this Supplement, others appear in LTC’s 1990 Databook ("90DB = LTC’s 1990 Databook).
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LT1432, 5V High Efficiency Step-Down Switching Regulator Controller ....................oevmeeueevemenereieeneneenenennans 4-145
LTC1485, High Speed RS485 INterface TrANSCEIVE ..............c.cveeeuerereneeeirnesieieassenuessenanasansesseseennasennnans 13-103
LT1524, Regulating PulSe WItth MOTUIALOL .............co.ooevvirieeieeietesieeeisiiste sttt sen s aasanesen

LT1525A, Regulating Pulse Width Modulator ....
LT1526, Regulating Pulse Width Modulator ......
LT1527A, Regulating Pulse Width Modulator ....
LT1846, Current MOde PWM CONIIONEE ...........oovereereierieiieseessisssssssse e sas s sssassassssssssssssasssssssssssssasssssanes
LT1847, Current Mode PWIM COMIIONET .........o.eovereeirirrereississisissisisesssssssssssssssssssssssassassssssssssssssssssnsssssssnssssanes ’
LT3524, Regulating Pulse Width Modulator ......
LT3525A, Regulating Pulse Width Modulator ....
LT3526, Regulating Pulse Width Modulator ......
LT3527A, Regulating PulSe Width MOGUIBLON .................cceveevieeeeeeieieereieeevsssevessesessssssas s isssassssaesssasssanasans
LT3846, Current Mode PWIM COMIIONEE ...........ccovveeeeereerireiresisissesesas e e sssissssssseasessssssinssssssissasinsineinsassassnens
LT3847, CUrrent MOdE PWIM COMIONEE ............vecvveveeeerieresrsisisiesisirsssssssssssssssssasisssssssssssssasssssnssssssssssssasssnensssans
LTC7652, ChOPPEr SIADIIZEA OD AITID ......veeveeeereeeeriesrisie e tess st tasias s s st s s s ssssassassasasassssssasessasinsasaes
LTC7660, Switched Capacitor Voltage CONVEIter.............ccocvevveerrvrriareane
LTK001, Thermocouple Cold Junction Compensator and Matched Amplifier ....
LTZ1000, Ultra Precision RETEIENCE ............cc.cvevvevoerevevieresrosnssrsiessrsirserienss
LTZ1000A, UItra PreCiSion RETEIEIMCE ..........c.v.ireveereirieeireireirireinssssssssrsssessesssssasssinsssssnsssesssnssnsinsssssisssssinssssnsanins
OP-05, Internally COmPensated OP AMP .....cvveiirireieiierierie et ess s esssassesss st sne s enssanaes
0P-07, Precision Op AMp ......ccoevevnne

OP-07CS8, Precision Op AMP ....cocvevvevererccrrennnn,
OP-15, Precision, High Speed JFET Input Op Amp .
0P-16, Precision, High Speed JFET INPUE OP AMID .....ocviuirieieiininrinsennisieissessssseseisessssssssessssisssssssesssessessassecees
OP-27, Low NOiSe, PreCiSIoN OP AMP .....covveviieiiieieietetetss ettt ettt bbbttt ettt bbbt
OP-37, Low Noise, High SPEEad 0P AMP .........vvirieriiee et ss s sssenseseseeans
0P-215, Dual PreciSion JFET INPUL OP AIMID c..ovviuiiiiiiieece ettt eae s b ea sttt
0P-227, Dual Matched, Low Noise Op Amp ...
0P-237, Dual High Speed, Low Noise Op Amp ...
0P-270, Dual Low Noise, Precision Operational Amplifier ...............cccoeeeieeiiiinninnnnnennns

0P-470, Quad Low Noise, Precision Operational Amplifier ............c.coovirmiiiiiiiiniiiin e e
REF-01, Precision Voltage REfErenCe.........cccvieecerinsreicnisiiie et sessesnnees
REF-02, Precision Voltage Reference.......
SG1524, Regulating Pulse Width Modulator ...
SG1525A, Regulating Pulse Width Modulator ....
SG1527A, Regulating Pulse Width Modulator
S5G3524, Regulating Pulse Width MOQUIRION .........covrerierieirieireissie sttt seseenes
$G35248, Regulating Pulse Width MOAUITOT ...........coovreuereieereeeeteete ettt a s sbe s
SG3525A, Regulating Pulse Width MOAUITOT ........covveieerieeiresce st seae s
SG3527A, Regulating Pulse Width MOGUIALOT ...........c.covveveiiiieveececrcrceeces ettt ssa et es st s ssse s

Note: All products in BOLD are in this Supplement, others appear in LTC’s 1990 Databook ("90DB = LTC's 1990 Databook).
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] TECHNOLOGY

l. ORDER ENTRY

GENERAL ORDERING
INFORMATION

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

. ORDERING INFORMATION
Minimum order value is $2000.00 per order; minimum value per line item is $500.00.

Each item must be ordered using the complete part number exactly as listed on the data sheet.
F.O.B.: Milpitas, California.

lil. 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

—

V. PACKAGE SUFFIX EXPLANATION

Letter Designator

D8
D

L0V ZZZTXHFT

Description

8-Lead Side Brazed Hermetic DIP

14, 16, 18, 20, and 24-Lead Side
Brazed Hermetic DIP

Multi-Lead Metal Can

8-Lead Ceramic DIP

14, 16, 18, and 20-Lead Ceramic DIP

TO-3 Metal Can (Steel)

3-Lead DD package Molded

8-Lead Molded DIP

14, 16, 18, 20, 24, and 28-Lead
Molded DIP

3-Lead TO-3P Molded

5-Lead DD package Molded

7-Lead DD package Molded

8-Lead Small Outline (SO) package
(Note 1)

Screening to MIL-STD-883, Level B, latest revision

Package Style (see Cross Reference on Page 14-3)

Temperature Range
M for Military
| for Industrial
C for Commercial

X for 200°C Extended Range*

Letter indicates electrical grade of part

Generic or Product Part Number

Designator

LF, LM, OP, REF, and SG are second source devices
LT are improved or proprietary devices

LTC indicates proprietary CMOS devices

RH indicates LTC’s radiation hardened devices

Letter Designator

(7]

)
N<=-E

Description

14, 16, 18, 20, 24, and 28-Lead Small
Qutline (SO) package (Note 1, 2)

SOT-223 Molded

3 and 5-Lead TO-220 Molded

10-Lead Flatpack (Cerpak)

7-Lead TO-220 Molded

3-Lead TO-92 Molded

Note 1: Pinout and electrical specifications may differ from standard
commercial grade N8 package. See SO data sheet for specific

information.

Note 2: These devices are delivered in either 150 MIL (SO) or 300 MIL
(SO-L) wide packages depending on device die size. See specific
SO data sheet for pin counts and package dimensions.

LY
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] TECHNOLOGY

ALTERNATE SOURCE CROSS

REFERENCE GUIDE

PN LTC DIRECT REPL | P/N LTC DIRECT REPL | PN LTC DIRECT REPL | P/N LTC DIRECT REPL
AD101A LM101A ADS7800 LTC1272** LF355A LF355A LM185BX-2.5 LT1034BM-2.5*
AD232 LTC1081* CMPO1 LT1011** LT1055AC* LM185BY-1.2  LT1034M-1.2*
AD235 LT1130" CMP02 LT1011** LF356A LF356A LM185BY-2.5 LT1034M-2.5"
AD237 LT1138" DG201A LTC201 LT1056AC* LM196 LT1038M**
AD238 LT1139" DG202 LTC202 LT1022AC* LM199 LM199
AD239 LT1137* DS1232 LTC1232 LF357 LT1022* LM199A LM199A
AD241 LT1136** DS3695 LTC485* LF398 LF398 LM199A-20 LM199A-20
AD381 LT1022"* EL2020 LT1223* LF398A LF398A LM234-3 LM234-3
AD510J OPO7E* EL2028 LT1220* LF400 LT1122DC LM234-6 LM234-6
LT1001C* EL2029 LT1221** LT1122CC LM308A LM308A
AD510K LT1001AC* EL2030 LT1223** LF400A LT1122BC LT1008C*
AD510L LT1001AC* EL2038 LT1222* LT1122AC LM311 LM311
AD510S QOPQ7A* EL2039 LT1222* LHO0002 LT1010M*™ LT311A*
LT1001AM* EL2040 LT1222" LH0044 LT1001M* LT1011C*
AD517 QOPQ7** EL2041 LT1220"* LHO0070 LH0070 LM317 LM317
LT1001** EL2120 LT1190% LT1223" LT1031M* LT317A*
AD518 LM118™ EL2130 LT1223** LH2108 LH2108 LM317HV LM317HV
LT118A™* EL2232 LT1229"* LH2108A LH2108A LT317AHV*
ADS524 LT1101** HA2500 LT1220** LM10 LM10 LM317KC LM317T
AD536 LT1088** HA2502 LT1220** LM10B LM10B LM317AT*
ADS580 L7580 HA2505 LT1220* LM10C LM10C LM318 LM318
AD581 LT581 HA2510 LT118A™ LM101A LM101A LT318A"
LT1031** LM118** LM107 LM107 LM319 LM319
AD586 LT1027* HA2512 LT118A™ LM108 LM108 LT319A*
AD589 LT1034 LM118A™* LT1008M* LM323 LM323
AD636 LT1088"* HA2515 LT318A™ LM108A LM108A LT323A*
AD637 LT1088** LM318** LT1008M* LT1003C**
AD642 LT1057** HA2520 LT1220** LM111 LM111 LM329A LM329A
AD647 LT1057** HA2541 LT1220** LT111A* LM329B LM329B
AD705 LT1097 HA2544 LT1224* LT1011M* LM329C LM329C
AD707 LT1097 HA5004 LT1223** LM112 LT1012M* LM329D LM329D
AD711 LT1056** HA5130-2 QPQ7A LM113 LT1004M-1.2* LM333 LT1033C*
AD712 LT1057** LT1001AM* LM117 LM117 LM333A LT1033C
AD713 LT1058** HA5130-5 OPQ7E LT117A* LM334 LM334
AD736 LT1088"* LT1001C* LM117HV LM117HV LM336-2.5 LM336
AD737 LT1088"" HA5135-2 QP07 LT117AHV* LT1009C*
AD744 LT1122 LT1001M* LM118 LM118 LM336-5 LT1029C*
AD790 LT1016** HA5135-5 OP07C LT118A* LM336B-2.5 LM336B
AD821 LT1006** LT1001C* LM119 LM119 LT1009C*
AD822 LT1013** HAOPO7 OP07 LT119A* LM337 LM337
AD824 LT1014* LT1001M* LM123 LM123 LT337A*
AD840 LT1222** HAOPO7A OPO7A LT123A" LT1033C*
AD841 LT1220** LT1001AM* LT1003M* LM337HV LM337HV
AD842 LT1221** HAOPQ7C QOP07C LM124 LT1014M* LT337AHV*
AD844 LT1223" LT1001C* LM129A LM129A LM338 LM338
AD845 LT1122 HAOPO7E OPO7E LM129B LM129B LT338A*
AD846 LT1223** LT1001C* LM129C LM129C LM350 LM350
AD847 LT1224** LT1190*" | ICL232 LT1081 LM133 LT1033M* LT350A*
AD848 LT1225*, LT1191** | ICL7650 LTC1050* LM134 LM134 LM368-5.0 LT1019AC-5*
AD849 LT1226", LT1192" LTC1052* LM134-3 LM134-3 LM368-10.0 LT1019C-10™*
AD7572 LTC1272* ICL7652 LTC7652 LM134-6 LM134-6 LM368Y-5.0  LT1019AC-5"
AD7820 LTC1099* LTC1052* LM136-2.5 LT136-2.5 LM368Y-10.0 LT1019C-10**
AD9617 LT1223"* ICL7660 LTC1044* LT1009M* LM385-1.2 LM385-1.2
AD9618 LT1223** LTC1054* LM136-5 LT1029M** LT1004C-1.2*
AD9686 LT1016** ICL8069C LM385-1.2 LM136A LM136A LM385-2.5 LM385-2.5
ADC032 LTC1091 LT1004C-1.2* LT1009M* LT1004C-2.5
ADC0820 LTC1099* ICL8069M LM185-1.2 LM137 LM137 LM385BX-1.2  LT1034BC-1.2*
ADG201A LTC201A LT1004M-1.2* LT137A LM385BX-2.5 LT1034BC-2.5*
ADG202 LTC202 LF155 LF155 LT1033M** LM385BY-1.2  LT1034C-1.2*
ADG221 LTC221 LT1055M LM137HV LM137HV LM385BY-2.5 LT1034C-2.5
ADG222 LTC222 LT1055M* LT137AHV* LM396 LT1038C™
ADOPO7 OPQ7 LF155A LF155A LM138 LM138 LM399 LM399
LT1001M* LT1055AM LT138A* LM399A LM399A
ADOPO7A OPO7A LT1055AM* LM148 LT1014M* LM399A-20 LM399A-20
LT1001AM* LF156 LF156 LM150 LM150 LM399A-50 LM399A-50
ADOPO7C 0OP07C LT1056M LT150A* LM1524 SG1524
LT1001C* LT1056M* LM158 LT1013M* LT1524*
ADOPO7D OPO7D LT1022M* LM168BY-5.0 LT1019M-5"* LM2575 LT1076™
LT1001C* LF156A LF156A LM168BY-10.0 LT1019M-10** LM2576 LT1074*
ADOPO7E OPO7E LT1056AM LM185-1.2 LM185-1.2 LM2577 LT1071*
LT1001C* LT1056AM* LT1004M-1.2* LM2935 LT1005**
ADOP27 oP27 LT1022AM* LM185-2.5 LM185-2.5 LM2940 LT1086™
LT1007** LF198 LF198 LT1004M-2.5* LM3524 SG3524
LF198A LF198A LM185BX-1.2 LT1034BM-1.2* LT3524*

*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

PN LTC DIRECT REPL [ P/N LTC DIRECT REPL | PN LTC DIRECT REPL | P/N LTC DIRECT REPL
LP2950-5 LT1117-5" QOPO5C OPO5C OP37C OP37C OP470G OP470G
LP2951 LT1120** LT1001C* LT1037M* LT1125C*
nA96172 LTC486 OPO5E OPO5E OP37E OP37E OP490 LT1079**
pA96174 LTC487 LT1001C* LT1037AC* PM108 LM108
uA96176 LTC485 0OPQ7 OPO7 OP37F OP37E LT1008M"*
MAX162 LTC1272* LT1001M* LT1037C* PM108A LM108A
MAX163 LTC1272* OP0Q7/714C OPQ7C OP37G OP37G LT1008M*
MAX232 LT1081" LT1001C* LT1037C* PM155 LF155
MAX235 LT1130** OP07/714D OPO7D OP42A LT1122DM LT1055M"
MAX237 LT1138* LT1001C* LT1122CM PM155A LF155A
MAX238 LT1139** OP07/714E OPO7E OP42E LT1122BC LT1055M"
MAX239 LT1137* LT1001C* LT1122AC PM156 LF156
MAX241 LT1136*" OPO7A OPO7A OP42F LT1122DC LT1056M"
MAX400 LT1001 LT1001AM* LT1122CC PM156A LF156A
MAX420 LTC1150" OPo7C QOPQ7C OP42G LT1122DC LT1056M"
MAX422 LTC1150* LT1001C* LT1122CC PM308A LM308A
MAX428 LT1229 OPOQ7E OPO7E OP77A LT1001AM** LT1008C*
MAX430 LTC1150 LT1001C* OP77B LT1001M** PM355A LF355A
MAX432 LTC1150** OP10 LT1002M* OP77E LT1001AC* LT1055C*
MAX480 LT1077* OP10A LT1002AM* OP77F LT1001C** PM356A LF356A
MAX630 LT1173* OP10C LT1002C* OP77G LT1001C** LT1056C*
MAX631 LT1173-5* OP10E LT1002C OP97A LT1012AM PM1008 LT1008
MAX632 LT1173-12** OP11 LT1014* OP97E LT1012AC* PM1012 LT1012
MAX633 LT1173** OP12A LT1012M* OP97F LT1012D* PM1558 LT1013M*
MAX634 LT1173* OP12B LT1012M" LT1097* PM2108 LH2108
MAX635 LT1173-5" OP12C LT1012M* OP160 LT1223** PM2108A LH2108A
MAX636 LT1173-12** OP12E LT1012C* OP177B LT1001AM/883 RC714CH OP07C
MAX637 LT1173* OP12F LT1012C* OP177F LT1001AC LT1001C*
MAX638 LT1173-6"* OP12G LT1012C* OP177G LT1001C RC714EH OPO7E
MAX641 LT1173-5" OP14 LT1013* LT1097C LT1001C*
MAX642 LT1173-12* OP15A OP15A OP207A LT1002M* REFO1 REFO1
MAX643 LT1173* LT1055AM* 0OP207B LT1002M* LT1019M-10*
MAX654 LT1073-5 OP15B OP158 OP207E LT1002C* LT1021-10**
MAX655 LT1173-5" LT1055M OP207F LT1002C* REFO1A REFO1A
MAX656 LT1073-5** OP15C OP15C OP215A OP215A LT1021-10™
MAX657 LT1073** LT1055M* LT1057AM* REF01C REF01C
MAX658 LT1173-5" OP15E OP15E OoP215B OP215A* LT1019C-10*
MAX659 LT1173-56" LT1055AC* LT1057AM* LT1021-10"*
MAX660 LT1054 OP15F OP15F 0oP215C oP215C REFO1E REFO1E
MAX680 LT1026** LT1055C* LT1057M" LT1021-10**
MAX690 LTC690 OP15G OP15G OP215E OP215E REFO1H REFO1H
MAX691 LTC691 LT1055C* LT1057C* LT1019C-10*
MAX694 LTC694 OP16A OP16A OP215F OP215E* LT1021-10**
MAX695 LTC695 LT1056AM* LT1057C* REF02 REF02
MAX699 LTC699 OP16B QoP16B 0OP215G 0oP215G LT1019M-5*
MAX1232 LTC1232 LT1056M* LT1057C* LT1021-5**
MC78T05 LM323T OP16C OP16C 0oP220 LT1078* REF02A REF02A
LT323AT* LT1056M* oP221 LT1013* LT1021-5**
MC1400AU2  LT1019CN8-2.5** |OP16E OP16E OP227A OP227A REF02C REF02C
MC1400AUS  LT1019CN8-5** LT1056AC* 0oP227B OP227A LT1019C-5*
MC1400AU10 LT1019CN8-10** | OP16F OP16F 0oP227C 0opP227C LT1021-5**
MC1400U2 LT1019CN8-2.5* LT1056C* OP227E OP227E REF02D LT1019C-5*
MC1400U5 LT1019CN8-5* OP16G OP16G OP227F OP227E LT1021-5"*
MC1400U10 LT1019CN8-10* LT1056C* OP227G 0OP227G REFO02E REFO02E
MC1558 LT1013M* opr27 opP27 OP260 LT1229** LT1021-5**
MC145406 LT1039-16* OP27A OP27A OP270A OP270A REF02H REF02H
MC34166 LT1074 LT1007AM* LT1124AM* LT1019C-5*
MF5 LTC1059* oP278 OP27A OP270E OP270E LT1021-5**
MF10 LTC1060 LT1007M OP270F OP270E REF03 LT1019-2.5
LTC1060* LT1007M* LT1124C* REF43B LT1019AM-2.5
MX7572 LTCt272* oP27C opP27C OP270G OP270G REF43F LT1019AC-2.5
MX7820 LTC1099* LT1007M LT1124C* REF43G LT1019C-2.5
NE1037 LT1037 LT1007M* 0OP290 LT1078* RM714H OP07
NE5534 OoP37* OP27E OP27E OP400A LT1014AM** LT1001M*
LT1037* LT1007AC* OP400E LT1014AC™ RM1558 LT1013M*
NES534A OP37* OP27F OP27F OP400F LT1014AC** SES5534 OP37*
LT1037* LT1007C* OP420 LT1079* LT1037*
OP04 LT1013* OP27G oP27G OP421 LT1014* SE5534A OP37*
OP05 OP05 LT1007C* OP470A OP470A LT1037*
LT1001M* OP37A OP37A LT1125AM* SG101A LM101A
OPO05A OPO5A LT1037AM* OP470E OP470E SG108 LM108
LT1001AM* OP37B OP37A OP470F OP470E LT1008M*
LT1001M* LT1037M LT1125C* SG108A LM108A
LT1037M* LT1008M*

*LTC Improved Replacement: 100% Pin-for-pin ible with better el p
**Similar Device: Please consult the data sheet to determine the suitability of the
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ALTERNATE SOURCE CROSS REFERENCE GUIDE

PN LTC DIRECT REPL [ PN LTC DIRECT REPL | PN LTC DIRECT REPL | PN LTC DIRECT REPL
SG111 LM111 LT1021-10"*
LT111A uc117 LM117
LT1011M* LT117A*
SG117 LM117 uc137 LM137
SG117A LT117A LT137A*
SG123 LM123 LT1033M**
SG123A LT123A UC150 LM150
LT1003M** LT150A*
SG124 LT1014M* ucst7 LM317
SG137 LT137 LT317A*
SG137A LT137A uc337 LM337
LT1033M** LT337A*
SG138 LM138 LT1033C**
SG138A LT138A UC350 LM350
SG150 LM150 LT350A*
SG150A LT150A uUC1524 SG1524
SG311 LM311 LT1524*
LT311A* UC1525A SG1525A
LT1011C* LT1525A*
SG317 LM317 UC1527A SG1527A
SG317A LT317A LT1527A*
SG323 LM323 UC1846 LT1846
SG323A LT323A uc1847 LT1847
LT1003C** UC2525A SG3525A
SG337 LM337 LT3525A"
SG337A LT337A ucss24 SG3524
LT1033C** LT3524*
SG338 LM338 UC3527A SG3527A
SG338A LT338A LT3527A"
SG350 LM350 uc3842 LT1242*
SG350A LT350A UCc3843 LT1243*
SG1524 SG1524 UC3844 LT1244*
LT1524* UCc3845 LT1245*
SG1525A SG1525A
LT1525A"
SG1526 LT1526
SG1527A SG1527A
LT1527A*
SG1558 LT1013M*
SG3524 S5G3524
LT3524*
SG3525A SG3525A
LT3525A"
SG3526 LT3526
SG3527A SG3527A
SG3527A*
LT3527A*
SN75172 LTC486™
SN75174 LTC487*
SN75176 LTC485*
SN75186 LT1134*
TL431AP LT1431*
TSC04 LM385-1.2
TSCO05 LM385-2.5
TSC170 LT3846
TSC171 LT3847*
TSC232 LT1080**
| LT1081**
TSC911 LTC1050"
TSC913 LT1078**
LTC1051*
TSC914 LT1079**
LTC1053*
TSC918 LTC7652**
TSC962 LTC1046**
TSC7650 LTC1050
TSC7652 LTC7652
LTC1052
TSC7660 LTC1044*
TSC9491 LM385-1.2
LT1004C-1.2
TSC9495 REF02
LT1019M-5
LT1021-5**
TSC9496 REFO1E

*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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SELECTION GUIDES .........eeuueenuennsinnunnnnennneenenensannsannsnnsnssssssssssssasssanesasesanssesssesssasssnnssnessssssnsssesennnennes 2-3
PROPRIETARY PRODUCTS .
PRECISION OPERATIONAL AMPLIFIERS .......cccccereimremiiiierirenreeansnnsennnssssssnssnnrennrennreneseeesssnnnnsasssssnssannen 2-15
LT1007CS8/LT1037CS8, Low Noise, High Speed Precision Operational Amplifiers ................ccceeeeeveenceennnnnnn. 2-16

LT1013/LT1014, Dual/Quad Precision Operational AMPlIfiers ..............c.ovemnivmmnimenoieeieeeeeeeeeeeeeeee
LT1028CS8, Ultra-Low Noise Precision High Speed Operational Amplifier
LT1057S/LT10571S, LT1058S/LT1058IS, Dual/Quad JFET Input Precision High Speed Op Amps.......................... 2-41
LT1057S8/LT10571S8, Dual JFET Input Precision High Speed Op AMpS ..............c..coeeeneeeeevnniiernerennesenananens
LT1077, Micropower, Single Supply, Precision Operational Amplifier ....................ccevveeveeneevnennnnns
LT1078/LT1079, Micropower, Dual/Quad, Single Supply, Precision Operational Amplifiers
LT1097, Low Cost, Low Power Precision Operational AMplIfier ..................cooveeeeimmmeneerneeniniineieeeeeeeeenne
LT1112/LT1114, Dual/Quad Low Power Precision, Picoamp Input Operational Amplifiers .............................
LT1115, Ultra-Low Noise, Low Distortion, Audio Operational AMpIfier ................ccoceeveevevneivevncieencrnnnnnens
LT1124/LT1125, Dual/Quad Low Noise, High Speed Precision Operational Amplifiers ..................ccevvvevenennnen.

LT1126/LT1127, Dual/Quad Decompensated Low Noise, High Speed Precision Operational Amplifiers ............. 2-105

LT1128, Unity Gain Stable Ultra-Low Noise Precision LT1028 Type Operational Amplifier............................. 13-50

LT1178/LT1179, 17uA Max, Dual/Quad, Single Supply, Precision Operational Amplifiers ............................. 2-112
PRECISION OPERATIONAL AMPLIFIERS, ENHANCED AND SECOND SOURCE

0P-270/0P-470, Dual/Quad Low Noise, Precision Operational Amplifiers ............ccccoovvmieiiiiiiiinreininnnnnns 2-120
HIGH SPEED AMPLIFIERS ..........cooiieiiieieiiiiiiiererreneice s e e er s e eesensee e s e e e s enananns

LT1190, Ultra High Speed Operational Amplifier (Av= 1)
LT1191, Ultra High Speed Operational Amplifier (Av> 1)
LT1192, Ultra High Speed Operational Amplifier (Av=> 5)
LT1193, Video Difference Amplifier, Adjustable Gain ....................cceueeueeeeiiineriniiiereeeereeeraesssennnanens
LT1194, Video Difference Amplifier, Gain of 10 ...........
LT1200, Low Power High Speed Operational Amplifier ...
LT1217, Low Power High Speed Current Feedback Amplifier .....
LT1220, Very High Speed Operational Amplifier (Av= 1)
LT1221, Very High Speed Operational Amplifier (Av > 4)
LT1222, Low Noise, Very High Speed Operational Amplifier (Av> 10)
LT1223, 100MHz Current Feedback AMPIfier ...............o.eeeeueeeeeeieeeeeeeeee e e eeees et n e reeessnesannaas
LT1224, Very High Speed Operational AMPIfier (AV= 1) ....coeneeeeeieeeeeeeeeeeeeeeveeeerese s eeeescaeeesreeneenaes
LT12285, Very High Speed Operational Amplifier (Av=5) ..................
LT1226, Low Noise Very High Speed Operational Amplifier (Av > 25)
LT1227, 140MHz Video Current Feedback Amplifier ........................
LT1228, 100MHz Current Feedback Amplifier with DC Gain Control .........
LT1229/LT1230, Dual and Quad 100MHz Current Feedback Amplifiers
ZERO DRIFT OPERATIONAL AMPLIFIERS ........cocvvuiiiiiiiiiie s er s e reeesann s
LTC1047, Dual Micropower Zero Drift Operational Amplifier with Internal Capacitors
LTC1049, Low Power Zero Drift Operational Amplifier with Internal Capagitors...................ccccuueveeeneeerneennen.
LTC1051/LTC1053, Dual/Quad Precision Zero Drift Operational Amplitiers with Internal Capacitors ...
LTC1150, +15V Zero Drift Operational Amplifier with Internal Capacitors......................coeeeunen....
LTC1151, Dual +15V Zero Drift Operational Amplifier with Internal Capagitors .........................
LTC1250, Very Low Noise Zero Drift Bridge AMPIIfier ..................coveeneiimeniiieiniineiencseeeiasinecevenaenennias
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_Ob Amps

-{ Precusnon '»7 Dual Supplyl
Low Vo, Low I Low NO|se J ‘ Large AVOL[

—‘ Zero-Drift )

—I Zero-Drift l

LTC1050 (S, 5V)
LTC1051 (D, 5uV)
LTC1052 (S, 5pV)
LTC1053 (Q, 5uV)
LTC1150 (S, 5V)

LTG1047 (D, 104V)
LTC1049 (S, 10uV)

LTC1150 (S, 30pA)
LTC1050 (S, 30pA)
LTC1052 (S, 30pA)
LTC1051 (D, 50pA)
LTC1053 (Q, 50pA)
LTC1047 (D, 50pA)
LTC1049 (S, 50pA)

~{ Bipolar

Bipolar ’

LT1001 (S, 25uV)
LT1007 (S, 25V)
LT1012 (S, 250V)
LT1028 (S, 40uV)
LT1077 (S, 40uV)
LT1006 (S, 50uV)
LT1024 (D, 50uV)
LT1097 (S, 504V)
LT1002 (D, 60pV)
LT1078 (D, 700V)
LT1079 (Q, 70V)
LT1124 (D, 70uV)
LT1125 (Q, 100uV)
LT1008 (S, 1204V)

LT1022 (S, 50pA)
LT1055 (S, 50pA)
LT1056 (S, 50pA)
LT1057 (D, 50pA)
LT1058 (Q, 50pA)
LT1122 (S, 75pA)
LT1008 (S, 100pA)
LT1012 (S, 100pA)
LT1024 (D, 120pA)
LT1097 (S, 250pA)

LT1028 (S, 1.1nV/NHz)
LT1115 (S, 1.1nVHz)
LT1007 (S, 3.8nVAHz)
LT1037 (S, 3.8nVAHz)
LT1124 (D, 4.2nV/NHz)
LT1125 (Q, 4.20VAHz)
LT1126 (D, 4.2nV/NHz)
LT1127 (Q, 4.2nV/VHz)

LT1007 (S, 7M)
LT1028 (S, 7M)
LT1037 (S, 7M)
LT1115 (S, 7M)
LT1124 (D, 5M)
LT1125 (Q, 5M)
LT1126 (D, 5M)
LT1127 (D, 5M)

LTC1049 (S, 3M)
LTC1050 (S, 3M)
LT1013 (D, 1.5M)
LT1014 (Q, 1.5M)
LT1006 (S, 1M)
LT1077 (S, 1M)
LT1078 (D, 1M)
LT1079 (Q, 1M)
LTG1051 (D, 1M)
LTC1052 (S, 1M)
LTC1053 (Q, 1M)
LT1097 (S, 700K)
LT1012 (S, 300k)

~| Single Supply

Single or Dual
Supplies

—{ Low Power

Low Vs,
Low Power

LT1178 (D, 36y:A)
LT1077 (S, 60pA))
LT1179 (Q, 72uA)
LT1078 (D, 100A)
LT1079 (Q, 200uA)
LT1006 (S, 5204:A)
LT1013 (D, 1mA)
LT1014 (Q, 2mA)

Fast Slew Rate
Fast Settling

Wide Bandwidth ]

LT1008 (S, 501V, 520uA)

LT1013 (D, 150V, 0.9mA)
LT1014 (Q, 180uV, 1.8mA)

|

Low Vs .
Micropower

LTC1047 (D, 10V, 50A)
LT1077 (S, 404V, BO0pA)
LT1078 (D, 704V, 100uA)
LT1178 (D, 70nV, 36A)
LT1079 (Q, 100V, 200A)
LT1179 (Q, 100pV, 72uA)

] Video

| Non-Video ’ Low Power l

LT1227 (S, 1100V/pss)
LT1223 (S, 1000V/us)*
LT1229 (D, 1000V/ps)*
LT1230 (Q, 1000V/ps)*
LT1190 (S, 450V/jus)
LT1191 (S, 450V/jps)
LT1192 (S, 450V/jss)
LT1224 (S, 250V/js)
LT1225 (S, 250V/jus)
LT1226 (S, 250V/jss)

LT1220 (S, 180V/jis)
LT1221 (S, 180V/jis)
LT1222 (S, 180V/jss)
LT1122 (S, 80V/s)
LT1022 (S, 23V/s)
LT1056 (S, 12V/ps)
LT1055 (S,10V/ps)
LT1057 (D, 10V/jss)
LT1058 (Q, 10V/jss)

LT1227 (S, 140MHz)*
LT1223 (S, 100MHz)*
L1229 (D, 100MHz)*
LT1230 (Q, 100MHz)*
LT1191 (S, 90MHz)
LT1193 (S, 70MHz)
LT1190 (S, 50MHz)
LT1192 (S, 40MHz)
LT1194 (S, 40MHz)
LT1217, (S, 10MHz)

171224 (S, 45MHz) ~ LT1200 (S, mA, 10MHz)
LT1220 (S, 45MHz) ~ LT1217 (S, 1mA, 10MHz)*
LT1222 (S, 40MHz)

LT1226 (S, 40MHz)

LT1221 (S, 37MHz)

LT1225 (S, 30MHz)

LT1028 (S, 25MHz)

LM118 (S, 15MHz)

LT1122 (S, 14MHz)

LT1037 (S, 9MHz)

* Current Feedback Amplifier
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L7L|”EN? | OP AMP SELECTION GUIDE
TECHNOLOGY

MIUTARY PRECISION OP AMPS
ELECTRICAL CHARACTERISTICS
Vos C Iy Avo. | SLEWRATE | NOISE
PART MAX Vos MAX MIN MIN MAX10Hz | PACKAGES
NUMBER (V) (uWV/°C) (nA) (V/mV) (V/us) (nWWHz) | AVAILABLE IMPORTANT FEATURES

SINGLE

LT1001AM 15 0.6 2.0 450 0.15 18 H, J8 Extremely Low Offset Voltage, Low Noise,

LT1001M 60 10 38 400 0.5 18 H, J8 Low Drift

LT1006AM 50 1.3 15 1000 0.25 241 H, J8 Single Supply Operation, Fully Specified for

LT1006M 80 18 25 700 0.25 24t H, J8 +5V Supply

LT1007AM 25 0.6 35 7000 17 45 H, J8 Extremely Low Noise, Low Drift

LT1007M 60 1.0 55 5000 1.7 45 H, J8

LT1008M 120 1.5 0.1 200 0.1 30 H Low Bias Current, Low Power

LT1010M 9omv | 06mvrect | 150uA | 0995 75 90" H, K High Speed Buffer, Drives 10V into 750

LT1012M 35 1.5 0.1 200 0.1 30 H Low Vg, Low Power

LT1022AM 250 50 0.05 150 23 50 H Very High Speed JFET Input Op Amp with

LT1022M 600 9.0 0.05 120 18 60 H Very Good DC Specs

LT1028AM 40 0.8 90 7000 1 1.7 H, J8 Lowest Noise, High Speed, Low Drift

LT1028M 80 1.0 180 5000 1 1.9 H, J8

LT1037AM 25 06 35 7000 11 45 H,J8 Extremely Low Noise, High Speed

LT1037M 60 1.0 55 5000 1 45 H, J8

LT1055AM 150 4 0.05 150 10 50 H Lowest Offset, JFET Input Op Amp

LT1055M 400 F] 0.05 120 75 60 H Combines High Speed and Precision

LT1056AM 180 4 0.05 150 12 50 H

LT1056M 450 8 0.05 120 9 60 H

LT1077AM 40 0.4 9 250 0.12 40 H, J8 Micropower, Single Supply, Precision,

LT1077M 60 0.4 1 200 0.12 297 H, J8 Low Noise

LTC1050AM 5 0.05 0.035 3162 4f 0.6uVp-p** H, J8 Auto Zeroed Precision Op Amp, No External

LTC1050M 5 0.05 0050 | 1000 4f 06WVpp™* | H,J8 Capacitors Required

LTC1052M 5 0.05 0.03 1000 3t 0.5uVp-p** H, J, J8 Low Noise, Auto Zeroed Precision Op Amp

LTC1150M 5 +0.05 0.03 10000 3t 0.6uVp-p** H, J8 Auto Zeroed Precision Op Amp That
Operates on +15V Supplies. No External
Capacitors Required

LF155A 2000 5 0.05 75 5 25t H JFET Inputs, Low | Bias, No Phase Reversal,

LF155 3500 15 0.10 50 5 25‘h H Guaranteed TC VOS on All Grades

LF156A 2000 5 0.05 75 10 157+ H

LF156 3500 15 0.10 50 9 15t H

LM10 2000 ot 20 120 50t H,J8 On-Chip Reference Operates with +1.2V
Single Battery

LM101A 2000 15 75 25 03 28t H, J8 U d General Purpose

LM107 2000 15 75 25 03 28t H, J8 Compensated General Purpose

LM108A 500 5 2 40 0.1 30f H Low Bias Current, Low Supply Current

LM108 2000 15 3 25 0.1 30t H

LM118 4000 250 25 50 421 H High Speed, 15MHz

LT118A 1000 250 200 50 42t H, J8 High Speed, 15MHz

0P-05A 150 0.9 2 300 0.1 18 H, J8 Low Noise, Low Offset Drift with Time

0P-05 500 2.0 3 200 0.1 18 H, J8

OP-07A 25 0.6 2 300 0.1 18 H, J8 Low Initial Offset, Low Noise, Low Drift

0P-07 75 13 3 200 0.1 18 H, J8

OP-15A 500 5 0.05 100 10 20t H Precicion JFET Input,

0P-158 1000 10 0.1 75 75 201’: H Low | Bias, No Phase Reversal

0P-15C 3000 15 02 50 5 20t H

* Typical Spec
* 100Hz Noise
** DC to 1Hz Noise

NOTE: See page 4-3 for DESC Cross Reference Numbers
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OP AMP SELECTION GUIDE

MILITARY PRECISION OP AMPS

ELECTRICAL CHARACTERISTICS
Vos C s AvoL | SLEWRATE | NOISE
PART MAX Vos MAX MIN MIN MAX 10Hz PACKAGES

NUMBER (uv) (uv/°C) (nA) (V/mV) (V/ps) (nVvHz) AVAILABLE IMPORTANT FEATURES
SINGLE
0P-16A 500 5 05 100 18 20" H Precicion JFET Input,
0P-16B 1000 10 01 75 12 20t H High Speed, No Phase Reversal
0P-16C 3000 15 02 50 9 207 H
0P-27A 25 0.6 40 1000 17 55 H, J8 Very Low Noise, Unity Gain Stable
0P-27C 100 18 80 700 17 8.0 H, J8
0P-37A 25 06 40 1000 1" 55 H, J8 Very Low Noise, Stable for Gain > 5
0P-37C 100 18 80 | 700 1 8.0 H, J8
0P-97A 25 0.6 +0.1 300 0.1 30 H, J8 Low Noise, Low Bias Current
DUAL
LT1002AM 60 09 3.0 400 0.15 20 J Dual, Matched LT1001 High
LT1002M 100 13 45 350 0.15 20 J CMRR, PSRR Matching
LT1013AM 150 2.0 20 1500 0.2 241 H, J8 Precision Dual Op Amp in
LTH013M 300 25 30 1200 02 U4t H, J8 8-Pin Package
LT1024AM 50 15 0.12 250 0.1 33 D Low Vps, Low Power,
LT1024M 100 20 0.20 180 0.1 33 D Matching Specs
LT1057AM 450 7 0.05 150 10 26" H, J8 Low Offset, JFET Input Multiple Op Amps
LT1057M 800 12 0.075 100 8 267 H, 18 Combine High Speed and Excellent DC Specs
LT1078AM 70 2.0 0.25 250 0.07" 40 H, J8 Micropower, Precision,
LT1078M 120 25 0.35 200 0.07" 29* H, J8 Single Supply, Low Noise Dual
LT1124AM 170 1 55 1000 23 55 J8 Dual Precision Op Amp,
LT1124M 250 15 70 700 20 55 18 Low Noise, High Speed
LT1126A 170 1.0 55 1000 7.2 55 J8
LT1126 250 15 70 700 7.0 55 J8
LT1178AM 70 22 5 140 0.013 75 H, J8 17pA Max, Single Supply,
LT1178M 120 30 6 110 0013 507 I N Precision Dual
LTC1051M 5 0.05 0.05 1000 4f 0.4pVp-p** J8 Dual, Precision Auto Zeroed Op Amp.

No External Capacitors Required.
LF412AM 1000 10 0.1 100 10 201 H, J8 High Performance Dual JFET Input Op Amp
LH2108A 500 5.0 2 40 0.1 307 D Dual, Low Bias Current,
LH2108 2000 15.0 2 2% 0.1 307 D Side Brazed Package
0P-215A 1000 10 0.1 150 10 207 H, J8 High Performance Dual JFET
0P-215C 3000 20 02 50 8 207 H, J8 Input Op Amp
0P-227A 80 1.0 40 3000 17 6 J Dual Matched OP-27
0P-227C 180 1.8 80 2000 1.7 9 J
0P-237A 80 1.0 40 3000 10 6 J Dual Matched OP-37
0P-237C 180 1.8 80 2000 10 9 J
0P-270A 175 1 60 400 1.7 36" J8 Dual Precision Op Amp, Low Noise
QUAD
LT1014AM 180 2.0 20 1500 02 247 J Precision Quad Op Amp in 14-Pin Package
LT1014M 300 2.5 30 1200 0.2 241 J
LT1058AM 600 10 0.05 150 10 267 J Low Offset JFET Input Multiple Op Amps
L T1058M 1000 15 0075 100 8 297 J Combine High Speed and Excellent DC Specs
LT1079AM 120 2.0 0.25 250 0.077 40 J Micropower, Precision, Single Supply,
LT1079M 150 25 0.35 200 0.07F 26" J Low Noise Quad
LT1125AM 170 1 55 1000 23 55 J Quad Precision Op Amp, Low Noise,
LT1125M 250 15 70 700 20 55 J High Speed
LT1127A 190 1.0 55 1000 72 5.5 J
LT1127 290 15 70 700 7.0 55 J
LT1179AM 100 2.2 3 140 0.013 75 J 17uA Max, Single Supply,
LT1179M 150 3.0 6 110 0.013 507 J Precision Quad
LTC1053M 5 0.05 0.05 1000 4t 0.4pVp-p** J Quad Precision Auto Zeroed Op Amp,
No External Capacitors Required.
0P-470A 600 2 50 400 14 6.5 J Quad Precision Op Amp, Low Noise
* Typical Spec * 100Hz Noise ** DC to 1Hz 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 C Is Avo. | SLEWRATE | NOISE
PART MAX Vos MAX MIN MIN MAX 10Hz | PACKAGES
NUMBER (1) (WV/°C) (nA) (V/mV) (Vius) (WWAHz) | AVAILABLE IMPORTANT FEATURES

SINGLE

LT1001AC 25 06 20 450 0.15 18 H, J8, N8 Extremely Low Offset Voltage, Low Noise,

LT1001C 60 10 38 400 0.15 18 H,J8, N8 sg | Low Drift

LT1006AC 50 13 15 1000 0.25 247 H, J8 Single Supply Operation, Fully Specified for

LT1006C 80 18 2% 700 0.25 24t H 8, Ng | +5VSupply

LT1006S8 400 35 25 700 0.25 25 S8

LT1007AC 25 06 35 7000 17 45 H, J8, N8 Extremely Low Noise, Low Drift

LT1007C 60 10 55 5000 1.7 45 H, J8, N8, S

LT1008C 120 15 0.1 200 0.1 30 H, N8 Low Bias Current, Low Power

LT1010C 100mv | 0.6mvrect 250uA 0.995 75 90t HKT High Speed Buffer, Drives +10V into 75Q

LT1012C 25 0.6 100 300 0.1 30 H, N8 Low Vgs, Low Power

LT1012CA 50 15 0.15 200 0.1 30 H, N8

LT1012D 60 17 150 200 0.1 30 H, N8

LT101288 120 18 0.28 200 0.1 30 S8

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

LT1022CH 600 9.0 0.05 120 18 60 H Very Good DC Specs

LT1022CN8 1000 15.0 0.05 100 18 60 N8

LT1028AC 40 0.8 90 7000 1 1.7 H, J8, N8 Lowest Noise, High Speed, Low Drift

LT1028C 80 1.0 180 5000 11 19 H, J8, N8, S

LT1037AC 25 0.6 35 7000 11 45 H, J8, N8 Extremely Low Noise, High Speed

LT1037C 60 1.0 55 5000 11 45 H, J8, N8, S

LT1055AC 150 4 0.05 150 10 50 H Lowest Offset, JFET Input Op Amp Combines

LT1055C 400 8 0.05 120 75 60 H High Speed and Precision

LT1055CN8 700 12 0.05 120 75 60 N8

LT105558 1500 15 0.1 120 75 70 S8

LT1056AC 180 4 0.05 150 12 50 H

LT1056C 450 8 0.05 120 9 60 H

LT1056CN8 800 12 0.05 120 9 60 N8

LT105658 1500 15 0.1 120 9.0 70 S8

LT1077AC 40 04 9 250 0.12 40 H, J8, N8 Micropower, Single Supply, Precision,

LT1077C 60 04 1 200 0.12 297 | HusNs | LowNoise

LT1077S8 150 3.0 1" 240 0.05 28F S8

LT1097C 50 1.0 +0.250 700 0.1 167 N8 Low Cost, Low Power Precision

LT1097S8 60 14 +0.350 700 0.1 167 S8

LT1115C 280 0.5 (Typ) +380 2000 10 18 N8, S Lowest Noise, Ultra Low Distortion Audio
Optimized Op Amp

LTC1049C 10 0.1 +0.050 3162 0.8t 1.0uVp-p** J8, N8 Auto Zeroed Precision Op Amp, No External

LTC1050AC 5 0.05 0.035 3162 4T [06uVpp** | H,J8 N8 58| Capacitors Required

LTC1050C 5 0.05 0.050 1000 4t 0.6uVp-p** | H, J8, N8, S8

LTC1052C 5 0.05 0.03 1000 3t 0.5uVp-p** H, N8, N Low Noise, Auto Zeroed Precision Op Amp

LTC7652C 5 0.05 0.03 1000 3t 0.5uVp-p** H, N8

LTC1150 5 0.05 0.03 10000 3t 0.6uVp-p** | H, J8, N8, S8 Auto Zeroed Precision Op Amp That Operates
on Standard +15V Supplies. No External
Capacitors Required

LF355A 2000 5 0.05 75 5 25t H, N8 JFET Inputs, Low | Bias, No Phase Reversal

LF356A 2000 5 0.05 75 10 157+ H, N8

LM10B 2000 of 20 120 _ 50T H,J8 On-Chip Reference Operates with +1.2V

LM10BL 2000 ot 20 60 — 507 H, J8 Single Battery

LM10C 4000 5t 30 80 — 50° H, J8, N8

LM10CL 4000 5t 30 40 — 507 H, J8, N8

* Typical Spec * 100Hz Noise ~ ** DC to 1Hz 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
Vgs TC g Ayo | SLEWRATE | NOISE
PART MAX Vs MAX MIN MIN MAX10Hz | PACKAGES

NUMBER ) (W/°C) (nR) (V/mV) (V/us) (WAHz) | AVAILABLE IMPORTANT FEATURES
SINGLE
LM308A - 500 5 7 60 0.1 30t H, N8 Low Bias, Supply Current
LT318A 1000 250 200 50 401 H, J8, N8 High Speed, 15MHz
LM318 10000 500 25 50 42" H, J8, N8, S8 High Speed, 15MHz
0P-05C 1300 45 7 120 0.1 20 H, J8, N8 Low Noise, Low Offset Drift With Time
OP-05E 500 20 4 200 0.1 18 H, J8, N8
0P-07C 150 18 7 120 0.1 20 H, J8, N8, S8 Low Initial Offset, LLow Noise, Low Drift
0P-07E 75 13 4 200 0.1 18 H, J8, N8
OP-15E 500 5 0.05 100 10 20 H, N8 Precision JFET Input, Low | Bias,
OP-15F 1000 10 0.1 75 75 20 H, N8 No Phase Reversal
0P-15G 3000 15 0.2 50 5 201 H, N8
OP-16E 500 5 0.05 100 18 20t H, N8 Precision JFET input, High Speed,
OP-16F 1000 10 0.1 75 12 207 H, N8 No Phase Reversal
0P-16G 3000 15 02 50 9 20t H, N8
0P-27E 25 0.6 40 1000 1.7 55 H, J8, N8 Very Low Noise, Unity Gain Stable
0P-27G 100 18 80 700 17 8.0 H, N8
0P-37E 25 0.6 40 1000 1 55 H, J8, N8 Very Low Noise, Stable for Gains 25
0P-37G 100 18 80 700 1 8.0 H, N8
0P-97E 25 0.6 +0.1 300 0.1 30 H, N8 Low Power, Low Ig, Precision
DUAL
LT1002AC 60 0.9 3.0 400 0.15 20 J,N Dual, Matched LT1001 High CMRR,
LT1002C 100 13 45 350 0.15 20 JN PSRR Matching
LT1013AC 150 2.0 20 1500 0.2 24t H,J8 Precision Dual Op Amp in 8-Pin Package
LT1013C 300 25 30 1200 0.2 24t H, J8, N8
LT1013D 800 50 30 1200 0.2 24t N8, S8
LT1024AC 50 15 0.12 250 0.1 33 N Low Vgs, Low Power, Matching Specs
LT1024C 100 20 0.20 180 0.1 33 N
LT1057AC 450 7 0.05 150 10 26" H, J8 Low Offset JFET Input Multiple Op Amps
LT1057ACNS 450 10 0.05 150 10 26T N8 Combine High Speed and Excellent DC Specs
LT1057C 800 12 0.075 100 8 26t H, J8
LT1057CN8 800 16 0.075 100 8 267 N8
LT1057S 2000 5t 0.1 100 8 267 S
LT1057IS 2000 5 0.1 100 8 26 S
LT1078AC 70 2.0 8 250 007 40 H, J8, N8 Micropower, Precision,
LT1078C 120 25 10 200 0.077 29" H,J8 N8, 5 |  Single Supply, Low Nise Dual
LT1124AC 70 1 55 2000 3 55 N Dual Precision Op Amp,
LT1124C 100 15 70 1500 2.7 55 NS Low Noise, High Speed
LT1126AC 70 10 20 20 8 55 N8
LT1126C 100 15 30 15 8 55 J8, N8, S8
LT1178AC 70 22 5 140 0.013 75 H, J8, N8 17pA Max, Single Supply, Precision Dual
LT1178C 120 30 6 110 0.013 50° H, J8, N8
LTC1047C 10 0.01 0.02 1000 0.2t 0.8uVp-p** N8, S No External Capacitors Required
LTC1051C 5 0.05 0.05 1000 4t 04Vp-p=* | J8,N8. S Dual, Precision Auto Zeroed Op Amp.
LF412AC 1000 10 0.1 100 10 20t H, J8, N8 High Performance Dual JFET Input Op Amp
OP-215E 1000 10 0.1 150 10 20+ H, J8, N8
0P-215G 3000 20 0.2 50 8 20t H, J8, N8
0P-227E 80 1.0 40 3000 17 6 J,N Dual Matched OP-27
0P-227G 180 18 80 2000 1.7 9 J,N
0P-237E€ 80 10 40 3000 10 6 JN Dual Matched OP-37
0P-237G 180 18 80 2000 10 9 J,N
0P-270A 75 1 20 750 1.7 6.5 J Dual Op Amp, Low Noise
0P-270C 250 3 60 350 17 36" N, S

* Typical Spec ~ * 100Hz Noise **DCto 1Hz 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 Ig AyoL SLEW RATE NOISE
PART MAX Vos MAX MIN MIN MAX 10Hz PACKAGES
NUMBER (uV) (uv/°C) (nA) (V/mV) (V/ps) (nVVHz) AVAILABLE IMPORTANT FEATURES
QUAD
LT1014AC 180 2.0 20 1500 0.2 241 J Precision Quad Op Amp in 14-Pin Package
LT1014C 300 25 30 1200 0.2 241 N
LT1014D 800 5.0 30 1200 0.2 24t N, S
LT1058AC 600 10 0.05 150 10 26" J Low Offset JFET Input Multiple Op Amps
LT1058ACN 600 15 0.05 150 10 261’ N Combine High Speed and Excellent DC Specs
LT1058C 1000 15 0.075 100 8 267 J
LT1058CN 1000 22 0.075 100 8 26" N
LT1079AC 120 2.0 8 250 0.07 40 4N Micropower, Precision, Single Supply,
LT1079C 150 25 10 200 0.07" 29t LN, S Low Noise Quad
LT1125AC 90 1 20 2000 3 55 N Precision Quad Op Amp,
LT1125¢ 140 15 30 1500 27 55 JN,S Low Noise, High Speed
LT1127AC 90 1.0 20 20 8 55 N
LT1127C 140 15 30 15 8 55 N J, S
LT1179AC 100 22 5. 140 0.013 75 J,N 17pA Max, Single Supply, Precision Quad
LT1179C 150 3.0 6 110 0.013 50% UN
LTC1053C 5 0.05 0.05 1000 4t 0.4uVp-p** N Quad, Precision Auto Zeroed Op Amp.
No External Capacitors Required.
OP-470A 400 2 25 500 14 6.5 J Quad Op Amp, Low Noise
0P-470C 1000 ot 60 400 14 6.5 N, S

*Typical Spec ~ * 100Hz Noise ~ ** DC to 1Hz Noise
NOTE: See page 4-3 for DESC Cross Reference Numbers




OP AMP SELECTION GUIDE

MILITARY HIGH SPEED OP AMPS

ELECTRICAL CHARACTERISTICS
MIN v TYPICAL GAIN
SLEW | SETTLING TIME | BANDWIDTH MIN MAX lg
PART RATE T00.01% PRODUCT AyoL Vos MAX PACKAGES
NUMBER (Vius) (us) (MHz) (V/mV) (V) (nA) AVAILABLE IMPORTANT FEATURES
SINGLE
LT1022AM 23 1.5 8.5 150 250 0.05 H Very Good DC Specs
LT1022M 18 15 8.0 120 600 0.05 H
LT1028AM 1 * 75 7000 40 90 H,J8 Lowest Voltage Noise, Good DC Specs
LT1028M 1A * 75 5000 80 180 H, J8
LT1037AM 1 * 60 7000 25 35 H,J8 Low Voltage Noise, Good DC Specs
LT1037M 1 * 60 5000 60 55 H, J8
LT1055AM 10 15 55 150 150 0.05 H Lowest Offset JFET Input Op Amps
LT1055M 75 15 45 120 400 0.05 H
LT1056AM 12 1.5 6.5 150 180 0.05 H
LT1056M 9 15 55 120 450 0.05 H
LT1122AM 60 0.340** 14 180 600 0.075 J8 JFET Input. Faster and Better DC Specs
0.540*** Than OP-42. A and C Grades Have 100%
LT1122BM 60 0.350"* 14 180 600 | 0075 J8 Tested Settling Time
LT1122CM 50 0.350** 13 150 900 0.1 J8
0.590***
LT1122DM 50 0.360%* 13 150 900 0.1 J8 Inverting Applications Can Use External
Compensation to Get 150V/us Slew Rate
LT1190 325 0.140" 50 8 14000 2500 J8 Color Video Performance, High Speed,
LT1191 325 0.107 90 6 5000 | 2500 J8 Wide Bandwidth, High Output Drive
LT1192 325 0.090* 350 16 2500 2500 J8
LT1193 350 0.180% 160 — 12000 3500 J8 High Speed, High Output Drive, High CMRR,
LT1194 350 0.2001‘ | 350 — 6000 3500 J8 Color Video, Preset Gain and Adj Gain
LT1223 800 0.075 100 — 3000 — J8, N8, S8 High Speed Plus Good DC Performance
LT1228 300 0.045 100 — 15000 — J8 Electronic DC Gain Control
LM118 50 1t 15 25 4000 250 H Inverting Applications Can Use External
Compensation to Get 150V/us Slew Rate
LT118A 50 1t 15 200 1000 250 H, J8 Fast Slew Rate
0P-15A 10 45 6 100 500 0.05 H Precision JFET Input, No Phase Reversal
0P-158 75 45 5.7 75 1000 0.1 H
0P-15C 5 47 54 50 3000 0.2 H
0P-16A 18 38 8 100 500 0.05 H Precision JFET Input, No Phase Reversal
0P-168 12 3.8 7.6 75 1000 0.1 H
0P-16C 9 4.0 7.2 50 3000 0.2 H
DUAL
LT1057AM 10 1.4 35 150 450 0.05 H,J8 Low Offset Voltage, JFET Input
LT1057M 8 14 3 100 800 0.075 H,J8
LT1229 300 0.045% 100 — 15000 — J8 Fast Slew Rate, Current Feedback
Architecture
LF412AM 10 23 5.7 100 1000 0.1 H, J8 JFET Input
0OP-215A 10 23 57 150 1000 0.1 H, J8 JFET Input
0P-215C 8 2.4 5.5 50 3000 0.2 H,J8
0P-237A 10 * 40 3000 80 40 J Dual Matched OP-37
0P-237C 10 * 40 2000 180 80 J
QUAD
LT1058AM 10 1.4 35 150 600 0.05 J Lowest Offset Voltage, JFET Input Quad
LT1058M 8 14 3 100 1000 0.075 J
LT1230 300 0.045% 100 — 15000 — J Fast Slew Rate, Current Feedback
Architecture
t700.1% *Not recommended for Fast Settling Applications. **10V Step, to 1mV at Sum Node. ***Maximum Value, 10V Step, to 1mV at Sum Node.

NOTE: See page 4-3 for DESC Cross Reference Numbers
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OP AMP SELECTION GUIDE

COMMERCIAL HIGH SPEED OP AMPS

ELECTRICAL CHARACTERISTICS
MIN TYP TYPICAL GAIN
SLEW | SETTLING TIME BANDWIDTH MIN MAX Ig
PART RATE T00.01% PRODUCT Ay Vos MAX PACKAGES
NUMBER (V/us) (us) (MHz) (V/mv) (uV) (nA) AVAILABLE IMPORTANT FEATURES
SINGLE
LT1022AC 23 15 8.5 150 250 0.05 H JFET Input, Very Good Specs
LT1022CH 18 15 8.0 120 600 0.05 H
LT1022CN8 18 15 8.0 100 1000 0.05 N8
LT1028AC 1 * 75 7000 40 90 H, J8, N8 Lowest Voltage Noise, Good DC Specs
LT1028C 1 * 75 5000 80 180 H, J8, N8, S
LT1037AC 11 * 60 7000 25 35 H, 48, N8 Low Voltage Noise, Good DC Specs
LT1037C 11 * 60 5000 60 55 H, J8, N8, S
LT1055AC 10 15 55 150 150 0.05 H Lowest Offset Voltage, JFET Input Op Amp
LT1055C 7.5 15 45 120 400 0.05 H
LT1055CN8 75 15 45 120 700 0.05 H8
LT1055S8 75 15 45 120 1500 0.1 S8
LT1056AC 12 15 6.5 150 180 0.05 H Lowest Offset Voltage, JFET Input Op Amp
LT1056C 9 15 55 120 450 0.05 H
LT1056CN8 9 15 55 120 800 0.05 Ng
LT1056S8 9 15 55 120 1500 0.1 S8
LT1115C 10 * 70 2000 280 380 N8, S8 Optimized for Audio Applications
LT1122AC 60 0.340%* 14 180 600 0.075 J8, N8 JFET Input. Faster and Better DC
0.540*** Specs Than OP-42. A and C Have
LT11228C 60 0.350" 14 180 600 | 0075 J8, N8 Grades 100% Tested Settling Time
LT1122CC 50 0.350** 13 150 900 0.1 J8, N8, S8
0.590***
LT1122DC 50 0.360%* 13 150 900 0.1 J8, N8, S8
LT1190C 4501 0.1* 50 45t 2t 5001 N8, 58 45V Supply Color Video Op Amps
LT1191C 4501t 0.1t 90 441 11 500t N8, S8
LT1192C 4501t 01t 400 (Ay 25) 401t 02t | s500M N8, S8
LT1193 4501t 0.1* 70 — 21 500t N8, S8 Color Video Differential Amplifier
LT1194C 450t | 0.1% 40 — oft 5001 N8, S8
LT1200C 30 0.430" 11.0 4 1000 1000 N8, 8 Low Supply Current Op Amp
LT1217C 100 280" 10.0 31 3000 500 N8, 58 Low Power Current Feedback Amplifier
LT1220C 200 0.09* 45 20 1000 300 N8 Ultra High Speed, Good DC Specs
LT1221C 200 0.09% 150 (Ay 24) 50 1000 300 N8
LT1222C 200 0.09" 500 (Ay = 10) 100 1000 300 N8
LT1223C 800 0.075" 100 31 3000 3000 N8, S8 Current Feedback Amplifier
LT1224 250 0.090% 45 33 2000 8000 J8, N8, S8 High Speed, DC Precision, Can Drive
LT1225 250 0.070" 150 125 1000 8000 J8, N8, 58 Unlimited Capacitive Load While Remaining
LT1226 250 0.0757 1000 50 1000 | 8000 J8, N8, S8 Stable
LT1227C 500 0.050" 140.0 1 10000 3000 N8, S8 Current Feedback Amplifier
LT1228 300 0.045° 100 — 10000 — J8, N8, S8 Electronic DC Gain Control
LM318 50 1t 15 25 10000 500 H, J8, N8 - Inverting Applications Can Use External
LT318A 50 1t 15 200 1000 250 H, J8, N8, S8 Compensation to Set 150V/us Slew Rate
OP-15E 10 45 6 100 500 0.05 H, N8 Precision JFET Input, No Phase Reversal
OP-15F 7.5 45 57 75 1000 0.1 H,N8
0P-15G 5 47 54 50 3000 0.2 H, N8
OP-16E 18 38 8 100 500 0.05 H, N8
OP-16F 12 38 7.6 75 1000 0.1 H, N8
0P-16G 9 40 7.2 50 3000 0.2 H, N8
*T00.1% * Not recommended for Fast Settling Applications.
 Typical Value ** 10V Step, to TmV at Sum Node.

*** Maximum Value, 10V Step, to TmV at Sum Node.
NOTE: See page 4-3 for DESC Cross Reference Numbers
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OP AMP SELECTION GUIDE

COMMERCIAL HIGH SPEED OP AMPS

ELECTRICAL CHARACTERISTICS
MIN TYP TYPICAL GAIN
SLEW | SETTLING TIME | BANDWIDTH MIN MAX Ig
PART RATE T00.01% PRODUCT Avor | Vos | MAX | PACKAGES
NUMBER | (V/us) (us) (MHz) (W/imV) | (W) | (WA) | AVAILABLE IMPORTANT FEATURES
DUAL
LT1057AC 10 14 35 150 450 0.05 H, J8 Low Offset Voltage, JFET Input
LT1057ACN8 10 14 35 150 450 0.05 N8
LT1057C 8 14 3 100 800 0.075 H, J8
LT1057CN8 8 14 3 100 800 0.075 N8
LT1057S 8 14 3 100 2000 0.1 S
LT10571S 8 14 3 100 2000 0.1 S
LT1229 300 0045 100 — 15000 — N8, J8, S8 Fast Slew Rate, Current Feedback Architecture
LF412AC 10 23 5.7 100 1000 0.1 H, J8, N8 JFET Input
0P-215€ 10 23 57 150 1000 0.1 H, J8, N8 JFET Input
0P-215G 8 24 55 50 3000 0.2 H, J8, N8
0P-237E 10 * 40 3000 80 40 4N Dual Matched OP-37
0P-237G 10 * 40 2000 180 80 J,N
QUAD
LT1058AC 10 14 35 150 600 0.05 J Lowest Offset Voltage, Quad JFET,
LT1058ACN 10 14 35 150 | 600 | 005 N Input Op Amp
LT1058C 8 14 3 100 1000 0.075 J
LT1058CN 8 14 3 — 1000 0.075 N
LT1230 300 0,045 100 — 15000 — N, J, S Fast Slew Rate, Current Feedback Architecture
t700.1% *Not recommended for Fast Settling Applications. **10V Step, to TmV ai Sum Node. ***Maximum Value, 10V Step, to TmV at Sum Node.

NOTE: See page 4-3 for DESC Cross Reference Numbers

SELECTION BY DESIGN PARRMETER
LOW OFFSET VOLTAGE — Max Input Offset Voltage (Tp = 25°C)

<150 <250 <T5u0 <150pV <imv
LT1001AM LT001AC LT1001 L1002 LF412A
LTC1047 LT007A LT10024 (D) LT1006 LH2108A (D)
LTC1049 LTH012A LT1006A LT1008 LM108A
LTC1050 LT1037A LT1007 LT10128 LM308A
LTC1050A OP-07A LTi012 LT1013A (D) LT1013 (D)
LTCH051 0P-27A LT1012D LT1024 (D) LT1014 (@)
LTC1052 OP-27E LT101258 LT1028 LT1014A (@)
LTC1053 0P-37A LT1024A (D) LT1055AM LT1022 ALL
LTC1150 OP-37E L1037 LT055AC LT1055M
LTC7652 LTi077 LT10794 (@) LT1055C
LT1078A (D) LT1124 (D) LT1056AM
LT097C LT1125A (Q) LT1056AC
LT10978 LT1126 (D) LT1056M
LT1124A (D) LT1127A(Q) LT1056C
LT4126A (D) LT1178 ) LT1057 ALL (D)
LT1178A (0) LT1179 Q) LT1058 AL (0)
0P-07E LT1179A Q) LT4078 (D)
0p-07 0P-05A L1079 (Q)
0P-97A 0P-07C, D LT115C
0P-97E 0p-27C LT1122 ALL
€087 LT1125 (Q)
0P-227A, E (D) L1127 (Q)
0P-237A,E (D) LTt191
LT192
LT1220
LTi221
LT1222
0P-05
OP-05E
0P-15A, E
0P-158,F
0P-164,E
OP-168, F (D) — Dual Op Amp
0p-215A, E (D) (Q) — Quad Op Amp
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OP AMP SELECTION GUIDE

SELECTION BY DESIGN PARAMETER
LOW BIAS CURRENT
Max Input Bias Current (T; = 25°C)

<0.2nA <3nA <5nA <10nA
LFIS5 ALL Lm108 LT1001 LM308A
LF156 ALL LM108A LT1002 (D) LT1077A
LF412A ALL LT1001A LT1178A (D) LT1078 (D)
LT1008 LT1002A (D) LT1179A (Q) LT1078A (D)
LT1012 ALL LT1006 ALL OP-05E LT1079 (Q)
LT1022 ALL OP-05 0P-07E LT1079A (Q)
LT1024 ALL (D) OP-05A LT1178 (D)
LT1055 ALL 0P-07 LT1179 (Q)
LT1056 ALL OP-07A 0P-05C
LT1057 ALL (D)
LT1058 ALL (Q)
LT1097
LT1122 ALL
LTC1047 (D)
LTC1049 ALL
LTC1050
LTC1051
LTC1052
LTC1053
LTC1150
LTC7652
0P-15ALL
OP-16 ALL
0P-g7AE
0P-215 ALL (D)
(D) — Dual Op Amp
(Q) — Quad Op Amp
SINGLE SUPPLY OPERATION
(Inputs and Outputs Operate Down to Ground
with +V, GND Voltage Supplies)
SINGLE DUAL QUAD
LT1006 LT1013 LT1014
LT1077 LT1078 LT1079
LTC1049 LT1178 LT1179
LTC1050 LTC1047 LTC1053
LTC1052 LTC1051
LTC1150
LOW OFFSET VOLTAGE DRIFT
Maximum Offset Voltage Drift
<0.05uV/°C <0.6uV/C <1uvPe <1.5uV/°C <2.0uV/C <3uvre <5uV/C
LTC1047 (D) LT1001A LT1001 LT1002 (D) Lm0 LT1006CN8 LH2108A (D)
LTC1050 LT1007A LT1002A (D) LT1006A LM108* LT1013C (D) LM10C*
LTC1050A LT1012A LT1007 LT1008 LT1006 LT1013M (D) LM108A
LTC1051 (D) LT1037A LT1012C LT1012M LT10120 LT1014C (Q) LM308A
LTC1052 LTC1049 ALL LT1037 LT1024A (D) LT101258 LT1014M (Q) LT100658
LTC1053 (Q) OP-07A LT1028 ALL LT1124 (D) LT1013A (D) LT1078 (D) LT1013D (D)
LTC1150 0P-27AE LT1124A (D) LT1125 (Q) LT1014A (Q) LT1079 (Q) LT1014D (Q)
0P-37AE LT1125A (Q) LT1126 (D) LT1024 (D) LT1178 (D) LT1022A
LT1126A (D) LT1127 (Q) LT1078A (D) LT1179 (Q) LT1055A
LT1127A (Q) 0P-07 LT1079A (Q) LT1056A
OP-05A/E 0P-07E 0P-05 0P-05C
0P-227AE 0P-07C OP-15AE
0P-237AE 0P-27C/G OP-16A/E
0OP-370/6
0P-227C/6
0P-237C/G

*Typical (D) — Dual Op Amp  (Q) — Quad Op Amp
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OP AMP SELECTION GUIDE

SELECTION BY DESIGN PARAMETER

LOW NOISE
Typ Equivalent Input Noise Voltage LOW POWER
per VHz, f = 10Hz, Rg = 100Q Maximum Supply Current (per Amplifier)
<1nV/Hz < 25nV/VHz <50pA <60uA <1mA
LT1028 ALL *LF155 ALL LT1078A (D) LT1077 LH2108A (D)
LT1115 *LF156 ALL LT1079A (Q) LT1078 (D) LM108A
*LF355 ALL LT1178 (D) LT1079 (Q) LT1006
LT1001 ALL LT1178A (D) LT1008
LT1002 ALL (D) LT1179(Q) LT1012 ALL
< SnVRz LT1006 ALL LT1179A (Q) LT1013 (D)
1007 AL LT1008 LT1014 (Q)
11037 ALL LT1012 LT1024 (D)
LT1013 ALL (D) LT1079
H} E‘; Qtt ‘g) LT1014 AL (D) LTC1047
@ 1 ri022 AL LTC1049 ALL
LTH2E ALL (D) *LT1055 ALL 0P-97AE
LT1127 ALL (Q) “LT1056 ALL
0P-27 ALL LTe7es2 (D) — Dual Op Amp  (Q) — Quad Op Amp
OP-37 ALL OP-05 ALL HIGH GAIN
0P-227 ALL (D) OP-07 ALL Tvp Open Loop Gai
0P-237 ALL (D) ~0P-15 ALL yp Upen Loop Lain
. v v
' ' 0P-16 ALL 22005 21000
100 Hz Noise (D) — Dual Op Amp LT118A LT1006A
LT318A LT1007
LT1001 LT1012 ALL
HIGH SLEW RATE LT1002 (D) LT1013 (D)
LT1006 LT1014 (Q)
Typ Slew Rate LT1008 LT1028
>10V/us > 50V/us >100V/us LT1077 LT1037
LF412A (D) LM118/318 LT1190 LT1078 (D) LT1077
LT1022 ALL LT118A/318A LT1191 LT1079 (Q) LT078
LT1028 ALL LT1010 LT1192 LT1178 (D) LT1079
LT1037 ALL LT1122 ALL LT1193 LT1179 (Q) LT1097
LT1055 ALL LT1200 LT1194 OP-05 LT1115
LT1056A LT1217 0P-07 LT1124
LT1057A (D) LT1220 L1125
LT1058A () LT1221 LT1126
LT1115 LT1222 L1127
LT1126 ALL (D) LT1223 LTC1049 ALL
LT1127 ALL (Q) LT1224 LTG1050
OP-16A, B LT1225 LTC1051
OP-16E, F LT1226 L1C1052
0P-37 ALL LT1227 LTC1083
0P-215A, E (D) LT1228 LTC7652
0P-237 ALL (D) LT1229 (D) 0p-27
LT1230 (Q) OP-37
OP-97AE
(D) — Dual Op Amp  (Q) — Quad Op Amp 0P-227 (D)
0P-237 (D)
(D) — Dual Op Amp  (Q) — Quad Op Amp
PACKAGES
- 0RQAANgA
B || e 6 6 || e | =
W W | W WP | W W W = T T |
H 48 J N§ N D8 D S8 S S w
TO5 | HERMETIC | HERMETIC | PLASTIC | PLASTIC | HERMETIC | HERMETIC | PLASTIC | PLASTIC PLASTIC CERPAK
8LEAD DIP DIP DIP DIP DIP DIP S0 S0 SoL 10LEAD
10LEAD | 8LEAD 14 LEAD 8LEAD 14 LEAD 8LEAD 14 LEAD 8LEAD 14 LEAD 16LEAD
16LEAD 16LEAD 16 LEAD 16 LEAD 18LEAD
18 LEAD 18LEAD 18LEAD 20LEAD
20LEAD 20LEAD 24LEAD
24LEAD 24LEAD 28LEAD
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SECTION 2—AMPLIFIERS

PRECISION OPERATIONAL AMPLIFIERS

LT1007CS8/LT1037CS8, Low Noise, High Speed Precision Operational Amplifiers ...................cceeeevereereennnnn.
LT1013/LT1014, Dual/Quad Precision Operational AMPIIfiers .................cuuueeeemmeemmueemeiieeearieeseniaeeannieens
LT1028CS8, Ultra-Low Noise Precision High Speed Operational Amplifier ...................ccooovuimiuieinireniannnen.
LT1057S/LT10571S, LT1058S/LT10581S, Dual/Quad JFET Input Precision High Speed Op Amps ........................
LT1057S8/LT10571S8, Dual JFET Input Precision High Speed 0p AMpPS .............c.cocvuveeneeeneirieiinieineensiannan,
LT1077, Micropower, Single Supply, Precision Operational AMPlfier ...............ceeeeuneieeeveeeneeeeseiineeeenaenen,
LT1078/LT1079, Micropower, Dual/Quad, Single Supply, Precision Operational Amplifiers ............................
LT1097, Low Cost, Low Power Precision Operational AMPIIfier ...............ceeemeueeeeeneeieinieieiniseeeansaeeennaannn,
LT1112/LT1114, Dual/Quad Low Power Precision, Picoamp Input Operational Amplifiers .............................
LT1115, Ultra-Low Noise, Low Distortion, Audio Operational AMplIfier ................ccoueeeeveeeeeeuiiereeeenennsnen,
LT1124/LT1125, Dual/Quad Low Noise, High Speed Precision Operational Amplifiers ......................ccoevueenene.
LT1126/LT1127, Dual/Quad Decompensated Low Noise, High Speed Precision Operational Amplifiers .
LT1128, Unity Gain Stable Ultra-Low Noise Precision LT1028 Type Operational Amplifier...................
LT1178/LT1179, 17uA Max, Dual/Quad, Single Supply, Precision Operational Amplifiers .....................c.......

PRECISION OPERATIONAL AMPLIFIERS, ENHANCED AND SECOND SOURCE
0P-27Q/0P-470, Dual/Quad Low Noise, Precision Operational Amplifiers ..............ccooveveeiiiiiiiiniiicinceneeeen, 2-120
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LI” LT1007CS8/LT1037CS8

TECHNOLOGY Low Noise, High Speed
Precision Operational Amplifiers
FEATURES DESCRIPTION
m Guaranteed 4.5nV/VHz 10Hz Noise Next to the LT1028, the LT1007/LT1037 series features
» Guaranteed 3.8nVAHz 1kHz Noise the lowest noise performance available to date for mono-
= (.1Hz to 10Hz Noise, 60nVp-p, Typical lithic operational amplifiers: 2.5nV/YHz wideband noise
® Guaranteed 5 Million Min. Voltage Gain, Ry = 2kQ (less than the noise of a 400Q resistor), 1/f corner
® Guaranteed 2 Million Min. Voltage Gain, R_ = 600Q frequency of 2Hz and 60nV peak-to-peak 0.1Hz to 10Hz
® Guaranteed 60uV Max. Offset Voltage noise. Low noise is combined with outstanding precision
® Guaranteed 1.0uV/°C Max. Drift with Temperature and speed specifications: 20uV offset voltage, 0.3uV/°C
m Guaranteed 11V/usec Min. Slew Rate (LT1037) drift, 126dB common mode and power supply rejection,
= Guaranteed 110dB Min. CMRR and 60MHz gain-bandwidth-product on the decompen-
sated LT1037, which is stable for closed loop gains of 5 or
greater.
APPLICATIONS The voltage gain of the LT1007/LT1037 is an extremely
= Low Noise Signal Processing high 20 million driving a 2kQ load and 12 m|II|on driving
= Microvolt Accuracy Threshold Detection a600< load to +10V.
® Strain Gauge Amplifiers In the design, processing, and testing of the device,
= Direct Coupled Audio Gain Stages particular attention has been paid to the optimization of the
= Sine Wave Generators entire distribution of several key parameters. Consequently,
® Tape Head Preamplifiers the specifications have been spectacularly improved com-
" Microwave Preamplifiers pared to competing amplifiers.
The sine wave generator application shown below utilizes
the low noise and low distortion characteristics of the
LT1037.
Ultra-Pure 1kHz Sine Wave Generator 0.1Hz to 10Hz Noise
hrve
g
p—— OUTPUT §
#327 LAMP & g
TOTAL HARMONIC DISTORTION = < 0.0025%
T = NOISE = < 0.0001%
- R=1591.5Q+0.1% ouFPllJTTUEREEQfngv\ICY 1.000kHz FOR ° ’ ! ° ’ "
= C=01uF20.1% VALUES GIVEN £0.4% TIME (s)

B LT1007CS8 - TAO2
LT1007CS8 « TAOY
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LT1007CS8/LT1037CS8

ABSOLUTE MAXIMUM RATINGS

PACKAGE/ORDER INFORMATION

SUPPIY VOIRAGE .....cvveneeeirecrceereeee e +22V TP VEW ORDER PART
Input Voltage ..o, Equal to Supply Voltage NUMBER
Output Short Circuit Duration ........................ Indefinite | Yos ™A™ [B] Vos TR
Differential Input Current (NOte 5) .....oovvreveve.e..e. +25mA ':: % ‘(’)UT LT1007GS8
Operating Temperature Range ..................... 0°C to 70°C *V~ ap LT1037GS8
Storage Temperature Range o PART MARKING
Al DEVICES ..vvvveverrcreernrenrenerenne - 65°C to 150°C B e R oG 1007
Lead Temperature (Soldering, 10 S€C.) .....cvvrunvenee 300°C aorosa- por 1037
ELECTB'C“L CHHBHCTG'“S“CS Vg = +15V, Tp = 25°C, unless otherwise noted.
e
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage (Note 1) 20 60 uv
AVps Long Term Input Offset (Notes 2 and 3) 0.2 1.0 wV/Mo
ATime Voltage Stability
los Input Offset Current 12 50 nA
I Input Bias Current +15 +55 nA
ey Input Noise Voltage 0.1Hz to 10Hz (Note 3) 0.06 0.13 uVp-p
Input Noise Voltage Density fo = 10Hz (Note 3) 2.8 45 nVAHz
fg = 1000Hz (Note 3) 2.5 3.8 nV/vHz
in Input Noise Current Density fo=10Hz (Note 3) 15 4.0 pAAHz
fo = 1000Hz (Note 3) 04 06 pANHz
Input Resistance—Common Mode 5 GQ
Input Voltage Range +11.0 +12.5 v
CMRR Common Mode Rejection Ratio Vem =211V 110 126 dB
PSRR Power Supply Rejection Ratio Vg = #4V to £18V 106 126 dB
AvoL Large Signal Voltage Gain R 2 2kQ, Vg = £12V 5.0 20.0 VinV
RL = 1kQ, Vg = £10V 35 16.0 Viuv
Ry 2 600Q, Vg = 10V 2.0 12.0 ViuV
Vour Maximum Output Voltage Swing RL 2 2kQ +12.5 +13.5 v
R > 600Q +10.5 +12.5 v
SR Slew Rate LT1007 RL 2 2kQ 1.7 25 V/us
LT1037 AL 25 1 15 Vius
GBW Gain-Bandwidth Product LT1007 fo = 100kHz (Note 4) 5.0 8.0 MHz
LT1037 fo = 10kHz (Note 4), (AygL = 5) 45 60 MHz
Zo Open Loop Output Resistance Vo=0,lp=0 70 Q
Py Power Dissipation LT1007 80 140 mw
LT1037 85 140 mwW
LY IR 2-17




LT1007CS8/LT1037CS8

GLGCTBICHL CHHBHCTE‘“STICS Vs= i15V,‘ 0°C < Ty <70°C, unless otherwise noted.

LT1007C

LT1037C
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage (Note 1) ° 35 110 v
AVps Average Input Offset Drift (Note 6) [ 0.3 1.0 uv/eC

ATemp

los Input Offset Current [ 15 70 nA
I Input Bias Current [ +20 +75 nA
Input Voltage Range e | 105 +11.8 \)
CMRR Common Mode Rejection Ratio Vem=£10.5V ) 106 120 dB
PSRR Power Supply Rejection Ratio Vg = 4.5V to +18V [ 102 120 dB
Avor Large Signal Voltage Gain RL = 2kQ, Vg =10V [ 25 18.0 Viuv
Ry 2 1kQ, Vg = £10V ° 20 14.0 Vipv
Vour Maximum Output Voltage Swing RL > 2kQ e | 120 +13.6 v
Py Power Dissipation ) 90 160 mw

The @ denotes the specifications which apply over full operating
temperature range.

Note 1: [nput Offset Voltage measurements are performed by automatic
test equipment approximately 0.5 seconds after application of power.
Note 2: Long Term Input Offset Voltage Stability refers to the average
trend line of Offset Voltage vs Time over extended periods after the first
30 days of operation. Excluding the initial hour of operation, changes in
Vog during the first 30 days are typically 2.5uV.

Note 3: This parameter is tested on a sample basis only.

Note 4: This parameter is guaranteed by design and is not tested.

Note 5: The inputs are protected by back-to-back diodes. Current limiting
resistors are not used in order to achieve low noise. If differential input
voltage exceeds £0.7V, the input current should be limited to 25mA.

Note 6: The Average Input Offset Drift performance is within the
specifications unnulled or when nulled with a pot having a range of 8kQ to
20kQ.

2-18
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LT1013/LT1014

L] TECHNOLOGY

FERTURES

m Single Supply Operation
Input Voltage Range Extends to Ground
Output Swings to Ground while Sinking Current
® Pin Compatible to 1458 and 324 with Precision Specs

® Guaranteed Offset Voltage 150pV Max.
® Guaranteed Low Drift 2uV/°C Max.
® Guaranteed Offset Current 0.8nA Max.
® Guaranteed High Gain

5mA Load Current 1.5 Million Min.

17mA Load Current 0.8 Million Min.
m Guaranteed Low Supply Current 5004A Max.
= | ow Voltage Noise, 0.1Hz to 10Hz 0.55uVp-p

= | ow Current Noise—Better than OP-07, 0.07 pA/+vHz

APPLICATIONS

m Battery-Powered Precision Instrumentation
Strain Gauge Signal Conditioners
Thermocouple Amplifiers
Instrumentation Amplifiers

®4mA-20mA Current Loop Transmitters

= Multiple Limit Threshold Detection

® Active Filters

= Multiple Gain Blocks

Quad Precision Op Amp (LT1014)

Dual Precision Op Amp (LT1013)
DESCRIPTION

The LT1014 is the first precision quad operational
amplifier which directly upgrades designs in the industry
standard 14-pin DIP LM324/LM348/0P-11/4156 pin
configuration. It is no longer necessary to compromise
specifications, while saving board space and cost, as
compared to single operational amplifiers.

The LT1014’s low offset voltage of 50uV, drift of 0.3uV/ °C,
offset current of 0.15nA, gain of 8 million, commen-mode
rejection of 117dB, and power supply rejection of 120dB
qualify it as four truly precision operational amplifiers. Par-
ticularly important is the low offset voltage, since no offset
null terminals are provided in the quad configuration.
Although supply current is only 350uA per amplifier, a new
output stage design sources and sinks in excess of 20mA of
load current, while retaining high voltage gain.

Similarly, the LT1013 is the first precision dual op amp in
the 8-pin industry standard configuration, upgrading the
performance of such popular devices as the MC1458/
1558, LM158 and OP-221. The LT1013’s specifications
are similar to (even somewhat better than) the LT1014’s.

Both the LT1013 and LT1014 can be operated off a single
5V power supply: input common-mode range includes
ground; the output can also swing to within a few
millivolts of ground. Crossover distortion, so apparent on
previous single-supply designs, is eliminated. A full set
of specifications is provided with + 15V and single 5V
supplies.

3 Channel Thermocouple Thermometer

USE TYPE K THERMOCOUPLES. ALL RESISTORS =1% FILM.
COLD JUNCTION COMPENSATION ACCURATE

TO +1°C FROM 0°C—60°C.

USE 4TH AMPLIFIER FOR OUTPUT C.

OUTPUT A
10mv/°C

OUTPUT B
10mv/°C

LT1014 Distribution of Offset Voitage

Vg=+15V
Ta=25°C
600 495 (T10145
(1700 0P AMPS) o
500 [ TESTED FROM
THREE RUNS
J PACKAGE

NUMBER OF UNITS

INPUT OFFSET VOLTAGE (uV)

Ly e
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LT1013/LT1014

ABSOLUTE MAXIMUM RATINGS

SupplyVoltage .........covvvvviiiiiennn +22V  Lead Temperature (Soldering, 10sec.).............. 300°C
Differential Input Voltage ..................coeetis +30V  Operating Temperature Range
Input Voltage ........... Equal to Positive Supply Voltage LT1013AMILT1013M/
......... 5V Below Negative Supply Voltage LT1014AMILT1014M .................. =55°Ct0 125°C
Output Short Circuit Duration................... Indefinite LT1013AC/LT1013C/LT1013D
Storage Temperature Range LT1014AC/LT1014C/LT1014D................. 0°Ct070°C
AlLGrades .......covvvveviniiininnnns -65°Cto 150°C LTI013ULT1014] ..o -40°Ct085°C
PACKAGE/ORDER INFORMATION
ORDER PART ORDER PART ORDER PART
v NUMBER NUMBER NUMBER
A | LT1013AMJ8 LT1014AMJ
R | B | T1073MJ8 LT1014MJ
.l B> | aftw | 1T1013AC/8 LT1014AC
@ | LTIORACH | B ) ygiacg LT1014C
V- (CASE) L'ﬁ 01 3CH JPACKAGE NPACKAGE
MEA;‘,";?;A“EGT‘ELW 8-LEADCERAMICDIP  8-LEAD PLASTIC DIP LT1 01 30N8 S hrce PACKAGE LT1 01 4CN
LT1013DN8 14LEADCERAMICDIP  14.LEAD PLASTICDIP LT1 01 4DN
LT1013IN8 LT1014IN
ORDER PART il ORDER PART
e e NUMBER NUMBER
v P>—fam LT1013DS8 LT1014DS
i o LT1013I58 LT1014IS
o PART MARKING PART MARKING
i SN S 1013 — LT1014DS
10131 L840 PLiSTOS0L LT1014IS

ELGCTﬂlCﬂl. CHHHQCTEI“STKS Vs= x15V, Vem =0V, Ta=25°C unless otherwise noted

LT1013AM/AC LT1013C/D/IM
SYMBOL | PARAMETER CONDITIONS LT1014AM/AC LT1014C/DAIM UNITS
MIN TYP MAX MIN TYP MAX

Vos Input Offset Voltage LT1013 - 40 150 - 60 300 w
LT1014 - 50 180 - 60 300 w

LT1013D/1, LT1014DI1 - — — - 200 800 w

Long Term Input Offset Voltage - 0.4 - - 0.5 - wV/Mo

Stability

los Input Offset Current —_ 0.15 0.8 - 0.2 1.5 nA
Is Input Bias Current - 12 20 - 15 30 nA
€y Input Noise Voltage 0.1Hz to 10Hz - 0.55 — — 0.55 — wp-p
e, Input Noise Voltage Density fo="10Hz - 24 - - 24 - nV/Hz
fo=1000Hz — 22 — — 2 — nv/vHz

iy Input Noise Current Density fo="10Hz - 0.07 — - 007 — pA/~Hz
Input Resistance—Differential (Note 1) 100 400 - 70 300 - MQ
Common-Mode - 5 - - 4 — GQ
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LT1013/LT1014

ELECTRICAL CHARACTERISTICS

Vs = 15V, Vg =0V, Ta=25°C unless otherwise noted

LT1013AM/AC LT1013C/DIIM

SYMBOL | PARAMETER CONDITIONS LT1014AM/AC LT1014CIDIIM UNITS

MIN TYP MAX MIN TYP MAX
AvoL Large Signal Voltage Gain Vo= +10V, Ry =2k 1.5 8.0 - 1.2 7.0 - Vil
Vo= £ 10V, R, =600Q 0.8 25 - 0.5 2.0 — v/
Input Voltage Range +135 +138 - +135 +13.38 - \
—-150 —153 — —15.0 —153 - v
CMRR Common-Mode Rejection Ratio Vom=+13.5V, —15.0V 100 17 — 97 114 — dB
PSRR Power Supply Rejection Ratio Vg=+2Vto +18V 103 120 — 100 117 - dB
Channel Separation Vo= +10V, R =2k 123 140 — 120 137 - dB
Vour Output Voltage Swing Ri=2k +13 +14 — +125 =14 - v
Slew Rate 0.2 0.4 — 0.2 0.4 — V/us

lg Supply Current Per Amplifier — 0.35 0.50 - 0.35 0.55 mA

Note 1: This parameter is guaranteed by design and is not tested.
Typical parameters are defined as the 60% yield of parameter distribu-
tions of individual amplifiers; i.e., out of 100 LT1014s (or 100
LT1013s) typically 240 op amps (or 120) will be better than the in-
dicated specification.

ELECTRICAL CHARACTERISTICS

Vg* = +5V, Vg=0V, Voyr=1.4V, Vgiy =0V, Tp =25°C unless otherwise roted

LT1013AM/AC LT1013C/DIIM

SYMBOL PARAMETER CONDITIONS LT1014AM/AC LT1014C/DIIM UNITS

MIN TYP MAX MIN TYP MAX
Vos Input Offset Voltage LT1013 - 60 250 - 90 450 w
LT1014 - 70 280 - 90 450 w
LT1013D/1, LT1014D/1 — — — - 250 950 w
los Input Offset Current — 0.2 1.3 — 0.3 2.0 nA
Ig Input Bias Current — 15 35 — 18 50 nA
AvoL Large Signal Voltage Gain Vo=>5mV to 4V, R =500Q — 1.0 - — 1.0 — Vi
Input Voltage Range +35 +38 - +35 +38 - v
0 -0.3 - 0 -0.3 - \
Vour Output Voltage Swing Output Low, No Load - 15 25 - 15 25 mv
Output Low, 600% to Ground - 5 10 - 5 10 mv
Output Low, Igyk=1mA - 220 350 - 220 350 mv
Output High, No Load 4.0 4.4 - 4.0 44 - v
Output High, 600€ to Ground 3.4 4.0 - 3.4 4.0 - v
Is Supply Current Per Amplifier - 0.31 0.45 - 0.32 0.50 mA
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LT1013/LT1014
GLECTBKHL CH ﬂﬂﬂ(Tﬂ“SﬂCS Vg= 15V, V=0V, —55°C <Tp <125°C unless otherwise noted

LT1013AM LT1014AM LT1013M/LT1014M
SYMBOL | PARAMETER ONDITIONS
PAR ¢ MIN TYP MAX| MIN TYP MAX| MIN TYP MAX UNITS
Vos Input Offset Voltage o -— 80 300 | — 90 350 | — 110 550 w
Vs=+5V, 0V; Vo= +1.4V
—55°C<Tp=<100°C e -— 80 450 | — 90 480 | — 100 750 w
Vem=0.1V, Ty=125°C - 1200 450 | — 150 480 | — 200 750 w
Vem=0V, Tp=125°C - 250 900 | — 300 960 | — 400 1500 w
Input Offset Voltage Drift | (Note 2) o - 04 20| — 04 20| — 05 25 | w/C
los Input Offset Current o -— 03 25| — 03 28| — 04 50 nA
Vs=+5V,0V; Vo=+1.4V l@| — 06 60| — 07 70| - 09 10.0 nA
Ig Input Bias Current e -— 15 30 - 15 30 - 18 45 nA
Vg=+5V,0V; Vg=+14V (@ 20 80 - 25 90 - 28 120 nA
AvoL Large Signal Voltage Vo= +10V, R =2k e 05 20 -— 04 20 ~— 025 20 -— /v
Gain
CMRR | Common-Mode Rejection | Voy= +13.0V, —14.9V e 97 14 — 96 14 — 94 13 - dB
PSRR | Power Supply Rejection | Vg= +2Vto +18V e 100 117 - 100 17 — | 97 16 — dB
Ratio
Vour Output Voltage Swing RL=2k o +12 £138 — |12 +138 ~— [+£115 £13.8 — v
Vg=+5V, 0V;
R =600Q to Ground
Output Low ° - 6 15 - 6 15 - 6 18 mv
Output High e 32 38 32 38 ~— 31 38 — \
Is Supply Current o - 038 0.60] — 038 0.60| — 038 07 mA
Per Amplifier Vs=+5V,0V; Vog=+1.4V |@| — 0.34 055 — 034 055 — 0.34 0.65 mA

ELECTRICAL CHARACTERISTICS

Vg = +15V, Vo =0V, - 40°C<Ty <85°C for LT1013], LT10141,0°C <Tp <70°C for LT1013C, LT1013D, LT1014C, LT1014D unless otherwise noted

LT1013AC LT1014AC LT1013C/D/l
SYMBOL | PARAMETER CONDITIONS 0 LT1014C/DAI UNITS
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
Vos Input Offset Voltage o — 55 240 | — 65 270 | — 80 400 u
LT1013D/1, LT1014D/I o — - - - - - - 230 1000 w
V= +5V,0V;Vo=1.4V o -— 75 35 | — 85 380 | — 110 570 w
LT1013D/1, LT1014D11
Vs= +5Y,0V; Vo= 14V o — - —_ — - — — 280 1200 uw
Average Input Offset (Note 2) ) - 0.3 20 | — 0.3 2.0 - 0.4 2.5 | uv/°C
Voltage Drift LT1013D/I, LT1014D/I o - — — — — — — 0.7 50 |w/°C
los Input Offset Current o — 02 15| — 0.2 1.7 | — 03 28 nA
Vg=+5V, 0V; Vp=1.4V o — 04 35| — 04 40 | — 05 6.0 nA
Ig Input Bias Current ol — 13 25 — 13 25 - 16 38 nA
V= +5V, OV; Vg=1.4V o — 18 55 - 20 60 - 24 90 nA
AvoL Large Signal Voltage Gain | Vo= =+ 10V, R, =2k e 10 50 — 10 50 — 0.7 40 -— v/
CMRR | Common-Mode Rejection | Vgy= +13.0V, —15.0V e 98 16— 98 116 — 94 13 — dB
Ratio
PSRR Power Supply Rejection | Vg= +2V to + 18V e 101 119 — 101 119 — 97 116 — dB
Ratio
Vour Output Voltage Swing R =2k e| £125 +139 — |+125 £139 — |+12.0 =139 — v
Vg= +5V, 0V; R =600Q
Output Low ° - 6 13 - 6 13 - 6 13 myv
Output High e 33 39 -— 33 39 — 32 39 — v
Is Supply Current per e — 036 055 — 036 055 — 0.37 0.60 mA
Amplifier Vg=+5V,0V; Vo=14V |@| — 0.32 050 — 0.32 050 — 0.34 0.55 mA
Note 2: This parameter is not 100% tested. The @ denotes the specifications which apply over the full operating temperature range.
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LT1013/LT1014

TYPICAL PERFORMANCE CHARACTERISTICS

Offset Voltage Drift with
Temperature of Representative Offset Voltage vs Balanced
Units Source Resistance
T 10 T T T
Vo= 15V T S
200 T t T
Vg=5V, 0V, —55°C T0 125°C Z
= = IR A
> =5 T |a T N T
=2 100 |t = Vg= +15V, —55°C T0 125°C
w — w10
< <
5 =} LAY
[=3 =3 Z
> = 7/
g0 — & 7.
& — £ [TVe=5v. 0V, 5°C A7
S I S 0.4
5 —100 57
z T~ S =0
= N FVg= 15V, 25°C—— —"W*
200 | | | Rs
[ e
0.01
~50 -25 0 25 50 75 100 125 1k 3k 10k 30k 100k 300k 1M 3M 10M

TEMPERATURE (°C)

Common-Mode Rejection Ratio
vs Frequency

BALANCED SOURCE RESISTANCE (©)

Power Supply Rejection Ratio
vs Frequency

120 | 120
Ta=25°C \
g 100 R 2 100 \ \
e N\ 2 NER
= = NEGATIVE \_POSITIVE
o Vo= = — ——+ e
s w Vg=5V, OV Vg= £ 15V z® SUPPLY SUPPLY
5 5
g o0 N g 60 N
s >
S 4 \ g 4 N\
= N\ 3
2 & V= + 15V + 1Vp-p SINE WAVE
E | v ’
§ 20 3 20 Tp=25°C \\
0 LT
10 100tk 10k 100k M 01 1 10 100 1k 10k 100k 1M
FREQUENCY (Hz) FREQUENCY (H2)
10Hz Voltage Noise
Noise Spectrum Distribution
1000
TA=25°C 20 Vo= = 15V
Vg= =2V T0 +18V 180 Ta=25C —|
SN 328 UNITS TESTED
% 00 160 FROM THREE RUNS
ZE L o 140
> =
AN Z 120
E8 109 b S 100
g CURRENT NOISE %
ge IS 2 8
= 2
& VOLTAGE NOISE [N 60
SE 30 S
23 By L 40
S 117f CORNER 2Hz S
LI .
10 0
1 10 100 1k 10 0 30 4 50 60
FREQUENGY (Hz) VOLTAGE NOISE DENSITY (nv/~Rz)

Warm-Up Drift

5
Vg= £ 15V
Tpa=25°C
2 4
W
g
2 3
5 LT1013 METAL CAN (H) PACKAGE
5 P
S 2
=
i LT1014
=
E —
o LT1013 CERDIP (J) PACKAGE
0
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TIME AFTER POWER ON (MINUTES)
0.1Hz to 10Hz Noise
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=
o
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g
s
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w
@
=]
0 2 8 10

TIME (SECONDS)

Supply Current vs Temperature
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= 380
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LT1013/LT1014

TYPICAL PERFORMANCE CHARACTERISTICS

Input Bias Current vs
Common-Mode Voltage

5

o

£15V (V)

TaA=25°C

= +5V, 0V (V)
B
3

w
e
o

=5V, OV

o

ot
!

—

\

-10 -15 =20
INPUT BIAS CURRENT (nA)

COMMON-MODE INPUT VOLTAGE, Vg

0 -5

I
w
S

-25

Output Saturation vs Sink
Current vs Temperature
10

V+ =5V T0 30V
V—=0v
S Isink=10mA I——
B 10 e
<< - ¥
a Isink=5mA
> | ]
=
S
";(—: \5|,;|K=1mA
?_( 0.1
2] Isink=1004A
Isink=10uA
Tok=0-
e

0.01
-50 -25 0 25 5 75
TEMPERATURE (°C)

100 125

Small Signal Transient

somv — 8

Ay=+1 20ps/DIV
R =6009 TO GROUND
INPUT =0V TO 100mV PULSE

]
o

COMMON-MODE INPUT VOLTAGE, Vg

=

i
o

Input Offset Current vs

Input Bias Current vs

Temperature Temperature
10 Vom=0V -3 Vem=0v
£ 08 _ -2
= g
==
5 e T = T
£ 04 Al 5 =
£ Ve=5v, 0V_a{ 2] 5 10 Vo= =180
= ——1 =
0.2 - 5
Vg= +15V
0
-50 =25 0 25 50 75 100 125 -5 -25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C)
Small Signal Transient Large Signal Transient
Response, Vg = 15V Response, Vg= =15V
=
a =
S S
& 3
Ay=+1 2us/DIV
Large Signal Transient Large Signal Transient
Response, Vs =5V, 0V Response, Vg =5V, 0V
w-
N~
ov~— M

Ay=+1
RL=4.7k to 5V
INPUT =0V TO 4V PULSE

104s/DIV

Ay=+1
NO LOAD
INPUT =0V TO 4V PULSE

10ps/DIV
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LT1013/LT1014

TYPICAL PERFORMANCE CHARACTERISTICS

Output Short Circuit Current

Voltage Gain vs Load

vs Time Resistance Voltage Gain vs Frequency
4
0 e~ _55°C Vg= +15V 10M  APCERATRIE 10 Ta=25°C
L w s ,Az_ssac_vﬁ,{wv‘_ 120 N Cy=100pF
—_= Ta=125°C, V5= = 15V.
g » 125°C / . is = 100
S > o =
R N Lt S )
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n T o=+ Ig= %
50— —see R EARY o
I ]/ Vo=20mV T0 3.5V \
WITH Vs=5V, OV \
—40 100k [ 20
0 1 2 3 100 10k 001 01 1 10 100 1k 10k 100k 1M 10M

TIME FROM OUTPUT SHORT TO GROUND (MINUTES)

Gain, Phase vs Frequency
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APPLICATIONS INFORMATION
Single Supply Operation

The LT1013/1014 are fully specified for single supply
operation, i.e., when the negative supply is OV. Input
common-mode range includes ground; the output swings
within a few millivolts of ground. Single supply operation,
however, can create special difficulties, both at the input
and at the output. The LT1013/LT1014 have specific cir-
cuitry which addresses these problems.

At the input, the driving signal can fall below 0V—inad-
vertently or on a transient basis. If the input is more than

a few hundred millivolts below ground, two distinct prob-
lems can occur on previous single supply designs, such
as the LM124, LM158, OP-20, OP-21, OP-220, OP-221,
0P-420:

a) When the input is more than a diode drop below
ground, unlimited current will flow from the substrate
(V~ terminal) to the input. This can destroy the unit. On
the LT1013/1014, the 4009 resistors, in series with the
input (see schematic diagram), protect the devices even
when the input is 5V below ground.

Ly R
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LT1013/LT1014

APPLICATIONS INFORMATION

(b) When the input is more than 400mV below ground
(at 25°C), the input stage saturates (transistors Q3 and
Q4) and phase reversal occurs at the output. This can
cause lock-up in servo systems. Due to a unique phase
reversal protection circuitry (Q21, Q22, Q27, 028), the
LT1013/1014’s outputs do not reverse, as illustrated
below, even when the inputs are at —1.5V.

There is one circumstance, however, under which the
phase reversal protection circuitry does not function:
when the other op amp on the LT1013, or one specific
amplifier of the other three on the LT1014, is driven hard
into negative saturation at the output.

Phase reversal protection does not work on amplifier:

A when D’s output is in negative saturation. B’sand C’s
outputs have no effect.

B when C’s output is in negative saturation. A’s and D’s
outputs have no effect.

C when B’s output is in negative saturation. A’s and D’s
outputs have no effect.

D when A’s output is in negative saturation. B’sand C’s
outputs have no effect.

At the output, the aforementioned single supply designs
either cannot swing to within 600mV of ground (OP-20)
or cannot sink more than a few microamperes while
swinging to ground (LM124, LM158). The LT1013/
1014’s all-NPN output stage maintains its low output
resistance and high gain characteristics until the output
is saturated.

In dual supply operations, the output stage is crossover
distortion-free.

Comparator Applications

The single supply operation of the LT1013/1014 lends
itself to its use as a precision comparator with TTL com-
patible output:

In systems using both op amps and comparators, the
LT1013/1014 can perform multiple duties; for example,
on the LT1014, two of devices can be used as op amps
and the other two as comparators.

Voltage Follower with Input Exceeding the Negative Common-Mode Range

6Vp-p INPUT, —1.5V T0 4.5V

Comparator Rise Response Time
10mV, 5mV, 2mV Overdrives

OUTPUT (V)

INPUT (mV)

Vg=5V, OV 50us/DIV

LM324, LM358, 0P-20
EXHIBIT OUTPUT PHASE
REVERSAL

LT1013/LT1014
NO PHASE REVERSAL

Comparator Fall Response Time
to 10mV, 5mV, 2mV Overdrives

QUTPUT (V)

INPUT (mV)

50s/DIV
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LT1013/LT1014

APPLICATIONS INFORMATION

Low Supply Operation Test Circuit for Offset Voltage and

- . it wi t
The minimum supply voltage for proper operation of the Offset Drift with Temperature

LT1013/1014 is 3.4V (three Ni-Cad batteries). Typical soke
supply current at this voltage is 290uA, therefore power
dissipation is only one milliwatt per amplifier.

+15V

1000 > b— v,
. . LT1013
Noise Testing OR LT1014
50k* —15V
For application information on noise testing and calcula- = RESISTORS MUST HAVE LOW

i C TENTIAL.
tions, please see the LT1007 or LT1008 data sheet. L HERMOELECTRIC POTENTAL

CONFIGURATION, WITH SUPPLY VOLTAGES
INCREASED TO +20V.

Vo= 1000Vgs
TYPICAL APPLICATIONS
50MHz Thermal rms to DC Converter 5V Single Supply Dual Instrumentation Amplifier
%
5V

VWV

0.01

INPUT
300mV —
10Vrms

BRN RED

IL

ov-4v
QuTPUT

O
VWA

GRN

2% ACCURACY, DC—50MHz.
100:1 CREST FACTOR CAPABILITY.

= OFFSET=150uV

*0.1% RESISTOR. GAN=FZ +1.
T1-T2=YELLOW SPRINGS INST. CO. THERMISTOR COMPOSITE #44018. CMRR=120 dB.

ENCLOSE T1 AND T2 IN STYROFOAM.
7.5mW DISSIPATION.

COMMON-MODE RANGE IS OV TO 5V.
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LT1013/LT1014

TYPICAL APPLICATIONS

Hot Wire Anemometer
500pF 15V
02-05
CA3046
PIN3TO 15V
03 nsﬂ
04 — ] i
mg AMA .[‘l
we - 10M OV-10V=
Sk < RESPONSE 0-1000 FEET/MINUTE
> S TIME
1 ADJUST
$ 100k
@ ) #328 3
-lL

REMOVE LAMP'S GLASS ENVELOPE FROM 328 LAMP.
A1 SERVOS #328 LAMP TO CONSTANT TEMPERATURE.
A2-A3 FURNISH LINEAR OUTPUT vs FLOW RATE.

*1% RESISTOR.
Liquid Flowmeter
3.2
A -
g3 - b
+15V A2
W
150 - ;
> 3
DALE 3 !
e s 3 P
3 2 < ¢L N
$ 3 $ s )3
1w
T T
- : +15V
= = = = =
= s = =
San
1006 4148 >
[
= ouTPUT
+— — b OHz— 300HZ =
LT1004 o 0~ 300ML/MIN
—1.2 . :
0
= S
< 2.7k
—15v

*1% FILM RESISTOR.
e FLOW **SUPPLIED WITH YSI THERMISTOR NETWORK.

T1, T2 YSI THERMISTOR NETWORK = #44201.
FLOW IN PIPE IS INVERSELY PROPORTIONAL TO
RESISTANCE OF T1-T2 TEMPERATURE DIFFERENCE.
A1-A2 PROVIDE GAIN. A3-A4 PROVIDE LINEARIZED
FREQUENCY OUTPUT.
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LT1013/LT1014

TYPICAL APPLICATIONS

5V Powered Precision Instrumentation Amplifier

CABLE SHIELDS

20k
— INPUT—AV

g 10k
b—OUTPUT
1uF =
g 10k
10k* 10K*
20K VWV vvvj
+ INPUT=AAA—4 =

*1% FILM RESISTOR. MATCH 10k's 0.05%
. a — 400,000
GAIN EQUATION: A= === +1.

TFOR HIGH SOURCE IMPEDANCES,
USE 2N2222 AS DIODES.

+5V

9V Battery Powered Strain Gage Signal Conditioner

15k
‘V‘V‘v + V
+oV %1N4148::22M »—-l I—l
<
AT
1 4.7k 330! J'/
0.068 = AA- [ ‘.‘v‘v—k‘ 2N2219
= S 0.01 10 A/D RATIO
100k I REFERENCE
= 100k
$ 100k
3 3500 3f
1 STRAIN GAGE 2
o = BRIDGE
156 1 T0A/D
OV — A 15 13
0.068
14
l_ 100k
3k 7 740221
AAN— \ 1
0.068
9
; 4
p
! ;
T0A/D
CONVERT COMMAND L SAMPLED OPERATION GIVES LOW AVERAGE OPERATING CURRENT =6504A.

4.7k-0.014F RC PROTECTS STRAIN BRIDGE FROM LONG TERM DRIFTS DUE TO
HIGH AV/AT STEPS.

LY HNeR
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LT1013/LT1014

TYPICAL APPLICATIONS

5V Powered Motor Speed Controller
No Tachometer Required

+5V 47
y +
100K )¢ 1
VWA < 3 1k =
s 03
Wv 2N5023
Q1
2N3904
- 1N4001
1/4 CD4016

5V Powered EEPROM Pulse Generator

DALE
#7C-10-04 NA14

1N4148

%j 1N4001

MQTOR =CANON ~ FN30 —R13N1B.
A1 DUTY CYCLE MODULATES MOTOR.
A2 SAMPLES MOTORS BACK EMF.

+5V

1N4148

oN2222 1N4148
4.7k
>
3 = 270 3100k
820 f‘v‘v‘v
>
1 = 5208
2
1N4148 TTL INPUT

MEETS ALL Vpp PROGRAMMING SPECS WITH NO TRIMS AND
RUNS OFF 5V SUPPLY—NO EXTERNAL HIGH VOLTAGE SUPPLY REQUIRED.

SUITABLE FOR BATTERY POWERED USE (600xA QUIESCENT CURRENT).

1N414{
1 8

*1% METAL FILM.

!
-

25
8
g

<
2 1oom
2N2222
21V
OUTPUT f
100K* 600us RC
6.19K
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LT1013/LT1014

TYPICAL APPLICATIONS

Methane Concentration Detector with Linearized Output

+5V

S

moofaP ——| |———. _
1.2 v

1
_—o/o_ ——
'—O/O——-- - *1% METAL FILM RESISTOR.
SENSOR =CALECTRO-GC ELECTRONICS #J4-807 OR FIGARO #813.
J»—o/c <}
im

0.033 CD4016 }
100k*
8 AMA 74004
74C04
ITct0a4 Pog—tsy _E470F S0k
5 PF 10K 470pF
[0 [2 I3 jL +5V
104 H = =
-
igugug! CA3046
[ SENSOR 0t o 1N4148
= ;.‘./‘f - 02 03:}—- - ouTPUT
500ppm-10,000ppm
+5V 1000pF 50Hz— TkHz
. 2 4
Btk D
5k . 1 L
1000ppm % - -
TRIM 3 . A Jj?.
12k*

W

Low Power 9V to 5V Converter

+9V INPUT 2N2905

L
SYY Y,
v/
A0 N4148 —L:I_: 47

5V
20mA

$ Vp=200my

f S0k

HP5082-2811

lmo,;A

3 120k
> 1%

L=DALE TE-3/Q3/TA.

SHORT CIRCUIT CURRENT =30mA.
~75% EFFICIENCY.

SWITCHING PREREGULATOR CONTROLS DROP ACROSS FET TO 200mV.
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LT1013/LT1014

TYPICAL APPLICATIONS

5V Powered 4mA-20mA Current Loop Transmitter T

+5V
3
2N2905
8200
1N4002 (4)
3
:,689
S0k
4 Lo L
M2222 g 2ma 10007
L TRIM
806
= » 4mA-20mA OUT
= 70 LOAD
—p 2.2k MAXIMUM

112-BIT ACCURACY. =
*1% FILM. INPUT
T1=PICO-31080. 0704V

T
1N4002 (4)
TO INVERTER 7 o
pRIVE <
4mA-20mA OUT
_ FULLY FLOATING
- L L
10k"5: & S3010”
4.3 jL 1«
+ 5V m—AAA—— P $gm
to
LT1004 1 8:BIT ACCURACY,
1.2V -
- 2k
amA
TRIM
INPUT
V-4V

2-32 LY IR



LT1013/LT1014

TYPICAL APPLICATIONS

5V Powered, Linearized Platinum RTD Signal Conditioner

OuTPUT
OV-4V=
0°C-400°C
+0.05°C

SENSOR

ROSEMOUNT
= 118MF

LT1009
2.5V

ALL RESISTORS ARE TRW-MAR-6 METAL FILM.
RATIO MATCH 2M-200K +0.01%.
TRIM SEQUENCE:
SET SENSOR T0 0° VALUE.
ADJUST ZERO FOR OV QUT.
SET SENSOR TO 100°C VALUE.
ADJUST GAIN FOR 1.000V OUT.
SET SENSOR T0 400°C.
ADJUST LINEARITY FOR 4.000V OUT, REPEAT AS REQUIRED.

Strain Gage Bridge Signal Conditioner

+5V
22
0 1.2V REFERENCE
70 A/D CONVERTER
LT1004 10K FOR RATIOMETRIC OPERATION
1.2 A VReF r,:; ZERO 1mA MAXIMUM LOAD
$ g
39k L 301k Q
G Y
@ ® p— OUTPUT  OV-3.5V
Opsi-350psi
. L7 PRESSURE b
1004F LTC1044 & TRANSDUCER );/
4 1 3500 1
V= —Vrer
Lf © k GAIN TRIM
100uF
I i
*1% FILM RESISTOR.

PRESSURE TRANSDUCER—BLH/DHF—350. e
CIRCLED LETTER IS PIN NUMBER. ::1009'
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LT1013/LT1014

TYPICAL APPLICATIONS

LVDT Signal Conditioner

0.005 0.005

5V FREQUENGY =
1.5kHz

30k
YEL-BLK

10k

47k 1N914

anagag T4 Y

C

ouT
ov-3v

200k

— INPUT g

AAA

p— OUTPUT

+INPUT

SR
> 5M

GAIN= <1+-2R5;»> i

AAA

INPUT BIAS CURRENT TYPICALLY < 1nA
INPUT RESISTANCE = 3R =15M FOR VALUES SHOWN
NEGATIVE COMMON-MODE LIMIT =V~ +1gx 2R +30mV
=150mV for V= =0V
Ig=120A

100k

AAA
VWN—
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LT1013/LT1014

TYPICAL APPLICATIONS

Voltage Controlied Current Source with

Low Dropout Regulator for 6V Battery Ground Referred Input and Output
} +12 OUTPUT +5V
914 ov-2v
10
1000
wA—  Lctoss B *}
PR IO
+ |_ - -
10 2N2219 .
5V QUTPUT
S F~—==—7
$ 1 LTC1043
0.003F | 1
pm— 3 120k
$
go0n
$ 30k lour=0mA TO 15mA
4[ 4 L.  hahate -
0.009V DROPOUT AT 5mA OUTPUT. N
50k lour=

0.108V DROPOUT AT 100mA OUTPUT. /:f(ouwur ADJUST OUT="000

1QUIESCENT =8504A. 1 FOR BIPOLAR OPERATION,

QUIES 4 RUN BOTH ICs FROM

A BIPOLAR SUPPLY.
6V to +15V Regulating Converter
1uF +6V
+ov 1] I,O{- ‘
1 1 2N3906
Va1 ClK2 _1ev 2N4det
100kHz INPUT—‘— CLK 1 74C74 02 |

D101 D2 @

15pF 2N3904
I._. 106
< LT1004
8%k g 1.2v
L1=24-104 AIE VERNITRON
=1N4148
£5mA QUTPUT
75% EFFICIENCY
3
0.005 p3L
2N5114 L tsvor




LT1013/LT1014

TYPICAL APPLICATIONS

Low Power, 5V Driven, Temperature Compensated Crystal Oscillator (TXCO)T

5V —AAA,

LT1009 7
2.5V

YSI 44201

OSCILLATOR SUPPLY

STABILIZATION
4k
AA— s
S Ry 2.16k"
$ 3.2k
TEMPERATURE [
COMPENSATION 3
GENERATOR 20K 35MHz S 100K 1000
XTAL
A 100k )
T2 [ ! 2N2222
6.25k M*
AA—P—AAA- OSCILLATOR —L 5100F Lﬂ
$ 560
< 3.5MHz OUTPUT
3 MV-209 € p— oC. 0°C-70°
:: Rr :: 4.20M* |- L 0.03ppm/°C, 0°C~70°C
1 < 510pF Q6808
T
*1% FILM 1
= == 3.5MHz XTAL=AT CUT—35°20’ =
MOUNT Ry NEAR XTAL
3mA POWER DRAIN
T THERMISTOR-AMPLIFIER-VARACTOR NETWORK GENERATES
A TEMPERATURE COEFFICIENT OPPOSITE THE CRYSTAL TO
MINIMIZE OVERALL OSCILLATOR DRIFT
Step-Up Switching Regulator for 6V Battery
ouTPUT
INPUT +15V
2 *JGV Soma
2N2222
LT1004 A
1.2V 200
L 220pF
1 Ing
m Lz s s
- ! — 10
0001 2
I L $ 5.6k

o

HHE=—AAA
I—VvVvy

L1=AIE—VERNITRON 24-104
78% EFFICIENCY
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LT1013/LT1014

SCHEMATIC DIRGRAM 1, LT1013, % LT1014

D . n .
v+
6 013
®_— N

1000 1K 8000

iﬁk 1.6k
at a4
36
N N 072\ N
o Q35 !
a3
N

6
a1s
{:04 e
025 L |/033 037 }
21pF
at 027 3.9 Il 026 t
| I_‘ 3 038
< Q41
N 21 L
ouTPUT 4
k‘ S 14k
<
028 '—
@ v
039
* 4000 [ l "
D M 4pF
IN 022 %01 s I [as)] 040
Q10 ‘%_ZK v
Q19 034 < S
= 100pF 4% 60003
10pF B < -
017\l R '/023 024
020
v- 2% 1.3k 2% 300
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| l ’\D LT1028CS8

TECHNOLOGY

FEATURES

= Available in 8-Pin SO Package
= Voltage Noise 1.2nV/VHz Max at 1kHz
0.9nV/vHz Typ at 1kHz
1.0nV/NHz Typ at 10Hz
35nVp.p Typ, 0.1Hz to 10Hz

= \/oltage and Current Noise 100% Tested

Ultra Low Noise Precision
High Speed Op Amp

DESCRIPTION

The LT1028 achieves a new standard of excellence in
noise performance with 0.9nV/vHz 1kHz noise, 1.0nV/\Hz
10Hz noise. This ultralow noise is combined with excellent
high speed specifications (gain-bandwidth product is
75MHz), distortion-free output, and true precision
parameters (0.2uV/°C drift, 20pV offset voltage, 30 million

= Gain-Bandwidth Product 50MHz Min  voltage gain). Although the LT1028 input stage operates at
= Slew Rate ' 11V/us Min  nearly 1mA of collector currents to achieve low voltage
= Qffset Voltage 80uV Max  noise, input bias current is only 30nA.
= Voltage Gain 5 Million Min The LT1028's volta - ;

P o ge noise is less than the noise of a 50
= Drift with Temperature 1HV/°C Max resistor. Therefore, even in very low source impedance

transducer or audio amplifier applications, the LT1028’s
APPLICATIONS contribution to total system noise will be negligible.
= [ ow Noise Frequency Synthesizers
= High Quality Audio
m |nfrared Detectors
= Accelerometer and Gyro Amplifiers
m 35092 Bridge Signal Conditioning
u Magnetic Search Coil Amplifiers
w Hydrophone Amplifiers
TYPICAL APPLICATION
Flux Gate Amplifier Flux Gate Amplifier
10 I=C — — T T
+— Vg = 15V
- L g‘mgnuwon I§ NCVAXIMOM §=25°c ]
OUTPUTTO 2 \\ NJ 1 GORNER - 14z
[ DEMODULATOR % MASNY H

SQUARE FLUX GATE ;: b % 1 —~

DRIVE SOHORSTEDT € [fCORNER =35tz

1kHz #203132 W

Efson 5
1 J_ Y 1 10 100 1%
Omeed - = 1028 TAO1 FREQUENCY (Hz)
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LT1028CS8

ABSOLUTE MAXIMUM RATINGS

SuUpply VORAGE ....cvveveceeeceecee e +22V
Differential Input Current (Note 4) .......ccccvvueeen. +25mA
Input Voltage ........ccoeveerrevneranne Equal to Supply Voltage
Output Short Gircuit Duration ..........cccccevunee. Indefinite
Operating Temperature Range................. -40°C to 85°C
Storage Temperature Range ................. -65°C to 150°C
Lead Temperature (Soldering, 10 S€C.) .......vvvvenee. 300°C

PRCKAGE/ORDER INFORMATION

TOP VIEW 0 T\IDUEI\IZ BIE/?;{RT
TRIM [T] | @ TRIM
-n [ZH 7] v+ LT1028CS8
N E—:D_LJE out
v [} [5] overcomP PART MARKING
$8 PACKAGE
8-LEAD PLASTIC SOIC 1028

ELECTRICAL CHARACTERISTICS Vs =+15V, Ty = 25°C, unless otherwise noted.

SYMBOL | PARAMETER CONDITIONS MIN TYP  MAX
Vos Input Offset Voltage (Note 1) 20 80 w
AVog Long Term Input Offset Voltage Stability (Note 2) 0.3 yv/Mo
ATime
los Input Offset Current Vom = 0V 18 100 nA
Is Input Bias Current Vem =0V +30 180 nA
en {nput Noise Voltage 0.1Hz to 10Hz (Note 3) 35 90 nVp.p
Input Noise Voltage Density fo = 10Hz (Note 3) 1.0 1.9 nVAHz
fo = 1000Hz, 100% Tested 0.9 12 nV/NHz
in Input Noise Current Density fo = 10Hz (Note 3 and 5) 47 120 pANHZ
fg = 1000Hz, 100% Tested 1.0 18 pANHZ
Rin Input Resistance
Common Mode 300 MQ
Differential Mode 20 kQ
Cin Input Capacitance 5 pF
Input Voltage Range +H1.0 #1222 v
CMRR Common Mode Rejection Ratio Vem =11V 110 126 dB
PSRR Power Supply Rejection Ratio Vg = +4V to +18V 110 132 dB
AvoL Large Signal Voltage Gain R 22kQ, Vg = +12V 50 300 Viwv
RL 2 1kQ, Vg = +10V 35 200 Viwv
RL =600, Vg = 10V 20 150 Viw
Vour Maximum Qutput Voltage Swing R 2 2kQ +2.0 +£13.0 %
R 2 600Q +05 £12.2 \
SR Slew Rate Ay =-1 1 15 V/us
GBW Gain-Bandwidth Product fo = 20kHz (Note 6) 50 75 MHz
Zp Open Loop Output Impedance Vo=0,lp=0 80 Q
Is Supply Current 76 10.5 mA
LY AR 2-39




LT1028CS8

ELECTRICAL CHRARACTERISTICS Vs =15V, 0°C <T, <70°C, unless otherwise noted.

SYMBOL | PARAMETER CONDITIONS MIN  TYP MAX UNITS
Vos Input Offset Voltage (Note 1) ° 30 125 w
AVps Average Input Offset Voltage Drift (Note 7) [ ] 0.2 1.0 WG
ATemp
los Input Offset Current Vem =0V ° 22 130 nA
Is Input Bias Current Vem =0V [} +40 1240 nA
Input Voltage Range ° 05 +12.0 v
CMRR Common Mode Rejection Ratio Vem = 105V ° 106 124 dB
PSRR Power Supply Rejection Ratio Vs = £4.5V to +18V ° 107 132 dB
AvoL Large Signal Voltage Gain RL = 2kQ, Vo =10V [ 3.0 250 Viwv
RL 2 1kQ, Vo =+10V ° 25 180 Vi
Vour Maximum Output Voltage Swing RL22kQ e | 15 27 v
R_ >600Q ° 9.0 105 v
Is Supply Current ° 8.2 115 mA
ELECTRICAL CHARACTERISTICS Vs =15V, -40°C < T <85°C, unless otherwise noted. (Note 8)
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage ° 35 150 iy
AVos Average Input Offset Voltage Drift ) 0.25 1.0 uv/°C
ATemp
los Input Offset Current Vem =0V [ 28 180 nA
Is Input Bias Current VCM =0V ° +45 300 nA
Input Voltage Range [ +04 +11.8 \
CMRR Common Mode Rejection Ratio Vem = +10.4V [] 102 123 dB
PSRR Power Supply Rejection Ratio Vs = +4.5V to +18V ° 106 131 dB
AvoL Large Signal Voltage Gain Rp = 2kQ, Vg = £10V ° 25 200 Vinv
RL 2 1kQ, Vg = H10V ° 20 140 Vi
Vour Maximum Output Voltage Swing RL22kQ ) +H1.0 £125 v
Is Supply Current [ ) 8.7 125 mA

The @ denotes specifications which apply over the full operating
temperature range.

Note 1: Input Offset Voltage measurements are performed by automatic
test equipment approximately 0.5 sec. after application of power. In
addition, at Ty = 25°C, offset voltage is measured with the chip heated to
approximately 55°C to account for the chip temperature rise when the
device is fully warmed up.

Note 2: Long Term Input Offset Voltage Stability refers to the average
trend line of Offset Voltage vs. Time over extended periods after the first
30 days of operation. Excluding the initial hour of operation, changes in
Vos during the first 30 days are typically 2.5uV.

Note 3: This parameter is tested on a sample basis only.

Note 4: The inputs are protected by back-to-back diodes. Current limiting

resistors are not used in order to achieve low noise. If differential input
voltage exceeds +1.8V, the input current should be limited to 25mA.
Note 5: Current noise is defined and measured with balanced source
resistors. The resultant voltage noise (after substracting the resistor noise
on an RMS basis) is divided by the sum of the two source resistors to
obtain current noise. Maximum 10Hz current noise can be inferred from
100% testing at 1kHz.

Note 6: Gain-bandwidth product is not tested. It is guaranteed by design
and by inference from the slew rate measurement.

Note 7: This parameter is not 100% tested.

Note 8: The LT1028CS8s are not tested and are not quality-assurance-
sampled at —40°C and at 85°C. These specifications are guaranteed by
design, correlation and/or inference from 0°C, 25°C, 70°C tests.
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LT1067S/LT10571S
”l ’ \E LT1058S/LT1058IS

TECHNOLOGY

FERTURES

® 13V/us Slew Rate

= 5MHz Gain-Bandwidth Product
m Fast Settling Time

= 300uV Offset Voltage (LT1057)
® 5.V/°C Vgg Drift

m 60pA Bias Current at 70°C

= | ow Voltage Noise

APPLICATIONS

® Precision, High Speed Instrumentation
® Fast, Precision Sample and Hold

m | ggarithmic Amplifiers

= D/A Output Amplifiers

Photodiode Amplifiers

= Voltage to Frequency Converters

= Frequency to Voltage Converters

8V/jus Min.
1.3u5 10 0.02%

13nVA/Hz at 1kHz
26nV/vHz at 10Hz

Dual JFET Input Precision
High Speed Op Amp

DESCRIPTION

The LT1057 isa matched JFET input dual op amp featuring
a combination of outstanding high speed and precision
specifications. It replaces all the popular bipolar and JFET
input dual opamps. In particular, the LT1057 upgrades the
performance of systems using the LF412A and OP-215
JFET input duals.

The LT1058 is the lowest offset quad JFET input opera-
tional amplifier. It offers significant accuracy improve-
ment over presently available JFET input quad operational
amplifiers. It can replace four single precision JFET input
op amps, while saving board space, power dissipationand
cost.

For the first time, precision dual and quad JFET op amps
are available in a surface mounted package. For extended
operating temperatures (—40°C <Ty< 85°C) the LT10571S
and LT1058IS are offered.

Current Output, High Speed, High Input Impedance Instrumentation Amplifier

Tour = 2(v1 = V2)

*GAIN ADJUST
**COMMON-MODE REJECTION ADJUST
BANDWIDTH = 2MHz

LT10585TAD

LY AR
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LT10567S/LT10571S

LT1058S/LT1058IS
ABSOLUTE MAXIMUM RATINGS PACKAGE/ORDER INFORMATION
SUPPIY VORAQE ..ot +20V TOP VIEW
Differential Input Voltage...........ccevrrrvcrrcernreinnee. +40V 8] e OR,\? llJEl\ljl g?l? T
INPUE VOIAGE ...ceoeeee e +20V [T5] ne
Output Short Gircuit Duration .................... Indefinite 77] v+ LT1057S
Operating Temperature Range 73] outs LT1057IS
LT1057S, LT1058S.........oooeereeeeeeireeneenes 0°C to 70°C 2] -iIn8
LT10571S, LT1058IS ..o —40°C to 85°C 7] +inB
Storage Temperature Range 10] NG
All DBVICES ...cvvvvrrrerrieerere i -65°C to 150°C 9] ne
Lead Temperature (Soldering, 10 SeC.) .......coceu..... 300°C SPACKAGE
16-LEAD PLASTIC SOL
TOP VIEW
] oo LT1058S
] -no LT1058IS
14] +IND
i3] v~
12] +INC
71] -InC
10} outc
9] ne
S PACKAGE
16-LEAD PLASTIC SOL
€LECTRICAL CHARACTERISTICS Vs =15V, Tp = 25°C, V¢ = OV unless otherwise noted.
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage LT1057 0.3 2 mv
LT1058 0.35 25
los Input Offset Current Fully Warmed Up 5 50 pA
Ig Input Bias Current Fully Warmed Up +10 +100 pA
Input Resistance — Differential 04 TQ
— Common-Mode Vem=-11Vto +8V 04
Vem=+8Vto +11V 0.05
Input Capacitance 4 pF
[ Input Noise Voltage 0.1Hzto 10Hz LT1057 21 uVp-p
LT1058 25
en Input Noise Voltage Density fo=10Hz 26 nV/+Hz
fo=1kHz 13
in Input Noise Current Density fo=10Hz, 1kHz 1.8 fANHz
AvoL Large Signal Voltage Gain Vo=+10V Ry =2k 100 300 VimV
RL=1k 50 220
Input Voltage Range +10.5 143 \'
-115
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LT1057S/LT10571S

LTT058S/LT1058IS
[

ELGCTBICﬂI. CHHnﬂCTGBIS'I'ICS Vs =115V, Ty = 25°C, Vg = OV unless otherwise noted.
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
CMRR Common-Mode Rejection Ratio Vem=110.5V LT1057 82 98 dB

LT1058 80 98

PSRR Power Supply Rejection Ratio Vg=+10V to +18V 86 102 dB
Vour Output Voltage Swing RL=2k +12 +13 v
SR Slew Rate 8 13 Vius
GBW Gain-Bandwidth Product f=1MHz (Note 1) 3 5 MHz
Is Supply Gurrent Per Amplifier 17 2.8 mA
Channel Separation DC to 5kHz, Vi = £10V 130 dB

ELECTRICAL CHARACTERISTICS v, - 15V, vey = 0V, 0°C < Ty < 70°C, (LT1057S, LT1058S) or

-40°C < Ty < 85°C, (LT10571S, LT10581S), unless otherwise noted.

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage LT1057 | ® 05 25 mV
LT1058S | ® 0.6 3.0
LT1058IS | ® 0.7 4.0
Average Temperature Coefficient of ° 5 uv/ec
Input Offset Voltage
los Input Offset Current Warmed Up, To=70°C 20 250 pA
Warmed Up, Tp=85°C 35 400
I ) Input Bias Current Warmed Up, Ta=70°C +60 +400 pA
Warmed Up, Ty =85°C +100 +700
AvoL Large Signal Voltage Gain Vo=#10V,R =2k LT1057 | ® 50 200 VimV
LT1058 | ® 40 200
CMRR Common-Mode Rejection Ratio Vem=+10.5V LT1057 | ® 80 96 dB
LT1058 ° 78 96
PSRR Power Supply Rejection Ratio Vg=+10Vto+18V LT1057 | @ 84 100 dB
LT1058 | ® 82 100
Vout Output Voltage Swing Ry =2k ® | +12 +12.8 v

The ® denotes the specifications which apply over the full operating
temperature range.

Note 1: Gain bandwidth product is not tested. It is guaranteed by design
and by inference from the slew rate measurement.
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I ( ’\D LT105758/L11057158

TECHNOLOGY Dual JFET Input Precision
High Speed Op Amp

DESCRIPTION PACKAGE/ORDER INFORMATION
The LT1057 isamatched JFET input dual op amp featuring ' ORDER PART
a combination of outstanding high speed and precision TOP VIEW NUMBER

specifications. It replaces all the popular bipolar and JFET
input dual op amps. In particular, the LT1057 upgrades the
performance of systems using the LF412A and OP-215
JFET input duals.

o LT105758

= LT10571S8
[5] ours

PART MARKING

$8 PACKAGE
8-LEAD PLASTIC SO
1057

APPLICATIONS

m Precision, High Speed Instrumentation
= Fast, Precision Sample-and-Hold

PLEASE NOTICE THAT THE LT105758 STANDARD SURFACE MOUNT PINOUT DIFFERS FROM
THAT OF THE LT1057 STANDARD PLASTIC OR CERAMIC DUAL-IN-LINE PACKAGES.

= Logarithmic Amplifiers ABSOLUTE MAXIMUM RATINGS

= D/A Output Amplifiers

= Photodiode Amplifiers Operating Temperature Range

= Voltage-to-Frequency Converters LT1057S8 .....cocrrceeeireeeceienineens 0°C <Tp<70°C
® Frequency-to-Voltage Converters LT1057IS8 .......vevveeeerreieriene -40°C <Tp<85°C

€LECTRICAL CHRRACTERISTICS

Vs = £15V,T, = 25°C, Vg = OV, unless otherwise noted.
For electrical specifications not listed below, refer to the standard LT1057C datasheet with the changes noted on this page.

SYMBOL | PARAMETER CONDITIONS MIN  TYP MAX UNITS
Vos Input Offset Voltage 220 1200 w
0°C <Ta<70°C 400 1900 w

~40°C <Tp <85°C 500 2300 w

AVgs Input Offset Voltage Drift (Note 4) 0°C <Tp<70°C 40 16 uv/°C
AT -40°C <Tp<85°C 45 16 uv/ec
I Input Bias Current ~40°C <Tp<85°C +100 900 pA
los Input Offset Current ~40°C <Tp <85°C 35 600 pA

Note 4: Not 100% production tested.
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LT1077

TECHNOLOGY

FEATURES

m 60uA Max Supply Current

= 40,V Max Offset Voltage

= 350pA Max Offset Current

= 0.5,Vp-p 0.1Hz to 10Hz Voltage Noise

= 2.5pAp-p 0.1Hz to 10Hz Current Noise

= (.4,V/°C Offset Voltage Drift

m 250kHz Gain-Bandwidth-Product

= (.12V/us Slew Rate

= Single Supply Operation
Input Voltage Range Includes Ground
Output Swings to Ground while Sinking Current
No Pull-Down Resistors are Needed

= Qutput Sources and Sinks 5mA Load Current

APPLICATIONS

= Replaces OP-07, OP-77, AD707, LT1001, LT1012
at 10 to 60 Times Lower Power
= Battery or Solar Powered Systems
= 4mA to 20mA Current Loops
= Two Terminal Current Source
= Megaohm Source Resistance Difference Amplifier

Micropower, Single Supply,
Precision Op Amp

DESCRIPTION

The LT1077 is a micropower precision operational amplifier
optimized for single supply operation at 5V. 15V speci-
fications are also provided.

Micropower performance of competing devices is achieved
at the expense of seriously degrading precision, noise,
speed, and output drive specifications. The LT1077 reduces
supply current without sacrificing other parameters. The
offset voltage achieved is the lowest of any micropower op
amp. Offset current, voltage and current noise, slew rate
and gain-bandwidth product are all two to ten times better
than on previous micropower op amps.

The 1/f corner of the voltage noise spectrum is at 0.7Hz.
This results in low frequency (0.1Hz to 10Hz) noise perform-
ance which can only be found on devices with an order of
magnitude higher supply current.

The LT1077 is completely plug-in compatible (including nul-
ling) with all industry standard precision op amps. Thus, it
can replace these precision op amps in many applications
without sacrificing performance, yet with significant power
savings.

The LT1077 can be operated from one lithium cell or two
Ni-Cad batteries. The input range goes below ground. The
all-NPN output stage swings to ground while sinking cur-
rent—no pull-down resistors are needed.

For dual and quad op amps with similar specifications
please see the LT1078/LT1079 datasheet.

Self Buffered Micropower Reference

3.6VT0O 9V

OUTPUT
e 1.230V
+1.2% MAX

SUPPLY CURRENT =60uA MAX
SOURCES UP TO 10mA

LOAD REGULATION =304V/mA
TEMPERATURE DRIFT = 12ppm/°C

i}

Distribution of Input Offset Voltage

T
Vg=5V, 0V
| =250 |
1072 UNITS
|__TESTEDIN _]
H, J8, N8
PACKAGES

PERCENT OF UNITS

0 i
—40 -30 ~20 =10 0 10 20 30 40
INPUT OFFSET VOLTAGE (4V)

LT IR
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LT1077

ABSOLUTE MAXIMUM RATINGS PACKAGE/ORDER INFORMATION

SupplyVohtage ......covvvviiiiii 22V
Differential Input Voltage ................oevennn, 30V
InputVoltage .......... Equal to Positive Supply Voltage
........ 5V Below Negative Supply Voltage
Output Short Circuit Duration................... Indefinite
Operating Temperature Range
LTI077AMILTIO7TIM . ... -55°Ct0 125°C
LTI077AILTI077] oo -40°Ct085°C
LT1077AC/LT1077CILT1077S8 ............. 0°Cto 70°C
Storage Temperature Range
AllGrades ..........oevvvninnnnnnn. -65°Cto 150°C
Lead Temperature (Soldering, 10s€c.).............. 300°C

TOP VIEW
Vs TRIM

H PACKAGE
8-LEAD T0-5 METAL CAN

ORDER PART
NUMBER

LT1077AMH
LT1077MH
LT1077ACH
LT1077CH

TOP VIEW
J

Vos TRIM [T]
- [2] 7
[ LT1077 ] our

5] ne

v-[4]
N PACKAGE

J PACKAGE
8-LEAD CERAMIC DIP 8-LEAD PLASTIC DIP

5] Vos TRIM
v+

LT1077AMJ8 LT1077AIN8
LT1077MJ8  LT1077IN8
LT1077ACJ8 LT1077ACN8
LT1077CJ8  LT1077CN8

TOP VIEW

8] vos TRIM
7] v+
LT1077
5] out

’_?_|Nc

Vg TRIM
~IN
+IN
V-

SO PACKAGE
8-LEAD PLASTIC SOIC

LT1077S8

PART MARKING

1077

€ELECTRICAL CHARACTERISTICS vs=5v,0v, voy =01V, Vo = 1.4V, T = 25°C, unless noted.

LT1077AM/AI/AC LT1077MIlICIS8
SYMBOL PARAMETER CONDITIONS MIN  TYP MAX MIN TYP  MAX UNITS
Vos Input Offset Voltage 9 40 10 60 w
LT1077S8 12 150 n
AVos Long Term Input Offset 04 0.4 wViMo
“ATime Voltage Stability
log Input Offset Current 006 035 006 045 nA
Ig Input Bias Current 7 9 7 11 nA
€ Input Noise Voltage 0.1Hz to 10Hz (Note 2) 0.5 1.1 0.5 wp-p
Input Noise Voltage Density fo=10Hz (Note 2) 28 43 28 nViVHz
fo=1000Hz (Note 2) 27 35 27 nVWHz
in Input Noise Current 0.1Hz to 10Hz (Note 2) 2.5 45 2.5 pAp-p
Input Noise Current Density f,=10Hz (Note 2) 0.065 0.1 0.065 pAIWHz
f,=1000Hz 0.02 0.02 pAiHz
Input Resistance (Note 3)
Differential Mode 350 700 270 700 MQ
Common-Mode 6 6 GQ
Input Voltage Range 35 3.8 35 38 v
0 -0.3 0 -0.3 Vv
CMRR Common-Mode Rejection Vey=0Vto 3.5V 97 108 94 105 dB
Ratio
PSRR Power Supply Rejection Vg=23Vto 12V 102 118 100 "7 dB
Ratio
AvoL Large Signal Voltage Gain Vo =0.03V to 4V, No Load 300 1000 240 1000 Vimv
Vp=0.03Vto 3.5V, R =50k 250 1000 200 1000 VimV
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ELECTRICAL CHRRACTERISTICS vs-5v,0v, vy =0.1v, Vo = 1.4V, Ty = 25°C, unless noted.

LT1077AM/AIIAC LT1077MIlICIS8
SYMBOL PARAMETER CONDITIONS MIN TYP MAX MIN  TYP MAX UNITS
Maximum Output Voltage Output Low, No Load 35 6 35 6 mV
Swing Output Low, 2k to GND 07 11 07 14 mvV
Output Low, Igpyk = 1004A 9 130 90 130 mv
Output High, No Load 42 44 42 44 \
Output High, 2k to GND 35 39 35 39 v
SR Slew Rate (Note 1) 005 0.8 005 0.8 Vius
GBW Gain Bandwidth Product f,<20kHz 230 230 kHz
ls Supply Current 48 60 48 68 .
Offset Adjustment Range Rpot = 10k, Wiper to V+ +500 +900 +500 +900 w
Minimum Supply Voltage (Note 4) 22 23 22 23 v
Vs =5V, 0V, Vom=0.1V, Vo = 1.4V, - 55°C <Tp <125°C for AMIM grades, - 40°C <Tp <85°C for Alll grades.
LT1077AM/AI LT1077MIl
SYMBOL PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Vos Input Offset Voltage [ 50 200 60 260 ni
AVg/AT Input Offset Voltage Drift (Note 5) o 04 16 05 20 uvI°C
log Input Offset Current [ 0.08 0.60 0.08 0.80 nA
Ig Input Bias Current [ ] 8 1 8 13 nA
CMRR Common-Mode Rejection Vem=0.05Vto 3.2V ® | 92 104 88 103 dB
Ratio
PSRR Power Supply Rejection Vg=3.1Vto 12V o | 9% 114 94 113 dB
Ratio
Avor Large Signal Voltage Gain Vp=0.05V to 3.5V, R =50k [ 120 600 100 600 VimV
Maximum Output Voltage Output Low, No Load [ 45 8 45 8 mV
Swing Output Low, Igyk = 100pA [ ] 120 170 120 170 mvV
Output High, No Load e | 39 42 39 42 v
Output High, 2k to GND [ ] 30 37 30 37 v
Ig Supply Current [ 54 80 54 90 pA
ELECTRICAL CHARACTERISTICS v -5v,0v,vcy=0.1V, Vo = 1.4, 0°C <Tp <70°C, unless noted.
LT1077AC LT1077CIS8
SYMBOL PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Vos Input Offset Voltage [ 30 110 35 150 v
LT1077S8 [ 40 280 w
AVog/AT Input Offset Voltage Drift (Note 5) o 04 16 05 20 wVI°C
LT1077S8 (Note 5) 07 30 wVI°C
log Input Offset Current ° 007 045 0.07 060 nA
Is Input Bias Current [ 7 10 7 12 nA
CMRR Common-Mode Rejection Vem=0V1t03.4V ® | 9% 105 90 104 dB
Ratio
PSRR Power Supply Rejection Vg=2.6Vto 12V [ 100 116 97 115 dB
Ratio
AvoL Large Signal Voltage Gain Vp=0.05V to 3.5V, R =50k ® | 180 800 150 800 VimV
Maximum Output Voltage Output Low, No Load [] 40 7 40 7 mv
Swing Output Low, Iging = 1004A (] 100 150 100 150 mvV
Output High, No Load ® | 41 43 41 43 v
Output High, 2k to GND ® | 33 38 33 38 v
I Supply Current [ 52 70 52 80 pA
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ELECTRICAL CHRRACTERISTICS v;- = 15V, T, = 25°C, unless noted.

LT1077AM/AI/AC LT1077MIlICIS8
SYMBOL PARAMETER CONDITIONS MIN  TYP MAX MIN  TYP MAX UNITS
Vos Input Offset Voltage 20 150 25 200 i
LT107788 30 300 w
log Input Offset Current 0.06 035 0.06 0.45 nA
lg Input Bias Current 7 9 7 11 nA
Input Voltage Range 13.5 138 135 13.8 v
-150 -153 -150 -153 v
CMRR Common-Mode Rejection Ratio Vo + 135V, 15V 100 109 97 108 dB
PSRR Power Supply Rejection Ratio Vg=5V,0Vto+ 18V 106 122 103 120 dB
AvoL Large Signal Voltage Gain Vp= 10V, R, =50k 1000 8000 800 8000 VimV
Vo= +10V,R =2k 400 1500 300 1500 VimV
Vour Maximum Output Voltage Swing R, =50k +13.0  +140 +130 +140 \
Ry =2k +11.0  +132 110 £132 \
SR Slew Rate 0.07 0.12 0.07 0.12 Vips
Ig Supply Current 5% 75 56 85 uA

ELECTRICAL CHARACTERISTICS

Vg = +15V, —55°C <Tp <125°C for AMIM grades, — 40°C <Tp <85°C for Alll grades.

LT1077AM/AI LT1077MII

SYMBOL | PARAMETER CONDITIONS MIN  TYP MAX MIN  TYP MAX | UNITS
Vos Input Offset Voltage [ 60 330 75 450 wV
AVog/AT Input Offset Voltage Drift (Note 5) [ 04 18 05 25 wvI°C
los Input Offset Current [ 0.08 0.60 0.08 0.80 nA
lg Input Bias Current [ 8 11 8 13 nA
AvoL Large Signal Voltage Gain Vo= 10V, R =5k o 300 1000 250 1000 VimV
CMRR Common-Mode Rejection Ratio Voy= +13V, - 149V o 94 107 90 106 dB
PSRR Power Supply Rejection Ratio Vs=5V,0Vto + 18V [ 100 118 97 116 dB

Maximum Output Voltage Swing R, =5k ® | +11.0 =135 +11.0 135 v
Iy Supply Current [ 60 95 60 105 pA

GLGCTBICHL CHHBHCTGBISTICS Vg = £15V,0°C<Tp<70°C, unless noted.

LT1077AC LT1077CIS8

SYMBOL | PARAMETER CONDITIONS MIN  TYP MAX MIN  TYP MAX UNITS
Vos Input Offset Voltage ° 0 230 50 320 W
LT1077S8 [ ] 65 450 W

AVog/AT Input Offset Voltage Drift (Note 5) [] 04 18 0.5 25 wvI°c
LT107758 (Note 5) 0.8 35 wVI°C

log Input Offset Current ® 007 045 0.07 0.60 nA
Ig Input Bias Current [ 7 10 7 12 nA
Avo Large Signal Voltage Gain Vo= +10V,R =5k ° 500 2000 400 2000 VimV
CMRR Common-Mode Rejection Ratio Vou=13V, - 15V o 97 108 94 107 dB
PSRR Power Supply Rejection Ratio Vg=5V,0Vto 18V [ 103 120 100 118 dB
Maximum Output Voltage Swing | R =5k ® | +11.0 +136 +11.0 +136 \

ls Supply Current [ 59 8 59 95 kA

The ® denotes the specifications which apply over the full operating
temperature range.

Note 1: Slew rate at 5V, 0V is guaranteed by inference from the slew rate
measurement at +15V.

Note 2: This parameter is tested on a sample basis only. All noise
parameters are tested with Vg = £ 2.5V, Vo= 0V.

Note 3: This parameter is guaranteed by design and is not tested.

Note 4: Power supply rejection ratio is measured at the minimum supply
voltage. The op amps actually work at 1.8V supply but with a typical offset
skew of —300uV.

Note 5: This parameter is not 100% tested.

2-48

LY IR



LT1077

TYPICAL PERFORMANCE CHARACTERISTICS

Input Bias and Offset Currents vs Input Bias Current vs
Supply Current vs Temperature Temperature Common-Mode Voltage
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TYPICAL PERFORMANCE CHARACTERISTICS

Voltage Gain vs Frequency Gain, Phase vs Frequency Capacitive Load Handling
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