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IMPORTANT NOTICE

Texas Instruments (T1) reserves the right to make changes to or to
discontinue any semiconductor product or service identified in this
publication without notice. Tl advises its customers to obtain the latest
version of the relevant information to verify, before placing orders,
that the information being relied upon is current.

T warrants performance of its semiconductor products to current
specifications in accordance with Tl’s standard warranty. Testing and
other quality control techniques are utilized to the extent Tl deems
necessary to support this warranty. Unless mandated by government
requirements, specific testing of all parameters of each device is not
necessarily performed.

Tl assumes no liability for Tl applications assistance, customer product
design, software performance, or infringement of patents or services
described herein. Nor does Tl warrant or represent that any license,
either express or implied, is granted under any patent right, copyright,
mask work right, or other intellectual property right of Tl covering or
relating to any combination, machine, or process in which such
semiconductor products or services might be or are used.

Information contained in this data book supersedes all data for this
technology published by Tl in the United States of America before
January 1989.

Copyright © 1989, Texas Instruments Incorporated



INTRODUCTION

Texas Instruments offers an extensive line of industry-standard integrated circuits designed for applications to sense,
amplify, and condition analog or digital signals.

The technologies represented by the amplifiers, comparators, and many special functions in this book include
traditional bipolar through BIDFET, BIFET, IMPACT™, LinCMOS™, and Advanced LinCMOS™ processes. The
IMPACT™ oxide-isolated technology provides the linear families with improved speed and power characteristics.
LinCMOS™ and Advanced LInCMOS™ technologies feature a step-function improvement in impedance, speed, power
requirements, and threshold stability.

This data book (Volume 1 of 3) provides information on the following types of products:

Operational Amplifiers

Video Amplifiers

Voltage Comparators

Timers

Disk Drive Circuits for Control, Reading, or Writing
Hall-Effect Circuits

Current Mirrors

Sonar Functions

Sound Generators

These products cover the dynamic development of Linear circuits from the classical voltage converter to low-noise
quad operational amplifiers. New surface-mount packages (8 to 28 leads) include both ceramic and plastic chip-
carriers, and the small-outline (D) plastic packages that optimize board density with minimum impact on power-
dissipation capability. Test equipment with handlers and automated assembly strengthen the production capabilities to
provide an improved-cost-performance ratio. Tl continues to enhance the quality and reliability of integrated circuits by
improving materials, processes, test methods, and test equipment. In addition, specifications and programs are
continuously updated. Quality and performance are monitored throughout all phases of manufacturing.

The alphanumeric listing in this data book includes all devices in Volumes 1, 2, and 3. Products in this data book are
shown in bold type. The alphanumeric index provides a method of quickly locating the correct device type in this data
book. The selection guide includes a functional description of each device that provides key parameter information and
packaging types. Ordering information and mechanical data are in the last section of the data.book.

While this volume offers design and specification data for linear circuit components only, complete technical data for
any Tl semiconductor product is available from your nearest Tl Field Sales Office, local authorized Tl distributor, or by
writing directly to:

Texas Instruments Incorporated
LITERATURE RESPONSE CENTER
P. O. Box 809066

DALLAS, TEXAS 75380-9066

We sincerely feel that the new 1989 Ampilifiers and Comparators data book will be a significant addition to your library of
technical literature from Texas Instruments.

IMPACT, LinCMOS, and Advanced LinCMOS are trademarks of Texas Instruments Incorporated.
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ALPHANUMERIC INDEX

------------

MF10A ............. VOL 2
MF1OC ............. VOL 2
NES55 ............. 4-37
NES56 ............. 4-49
NE592 ............. 4-53
NE5532 ............ 2-143
NES5534 ............ 2-181
OPO7 .......covvunn 2-147
OPO7C.......connu 2-147
OPO7D............. 2-147
OPO7E ............. 2-147
OP27A ............. 2-151
OP27C............. 2-151
OP27E ............. 2-151
OP27G............. 2-151
OP37A............. 2-151
OP37C............. 2-151
OP37E ............. 2-151
OP37G.........0un 2-151
RC4136 ............ 2-173
RC4558 ............ 2-177
RC4559 ............ 2171
RM4136 ............ 2-173
RM4558 ............ 2-177
RV4136 ............ 2-173
RV4558 ............ 2-177
SA555 ............. 4-37
SA556 ............ 4-49
SE555 ............. 4-37
SE555C ............ 4-37
SE556 ..........000 4-49
SES56C ........... 4-49
SE592 ............. 4-53
SE5534 ............ 2-181
§G2524 ............ VOL 3
SG3524 ... VOL 3
SN28827 ........... 4-61
SN28828 ........... 4-67
SN76494/A ......... 4-73
SN76496/A ......... 4-73
TLO1OI . ............ 4-81
TLO10C ............ 4-81
TLO1T ... .cvtnvtns 4-85
TLO12 ............. 4-85
TLO14A ............ 4-85
TLO21 ...........u 4-85
TLO22M ............ 2-187
TLO22C ............ 2-187
TLO26C ............ 4-91
TLO27C ............ 4-99
TLO31 .......vvvun 2-191
TLO32 ............. 2-219
TLO34 ............. 2-245
TLO40C ............ 4-107
TLO41C ............ 4-113
TLOA4AM ............ 2-269
TLO44C ............ 2-269
TLOS1 ............. 2-273

LM339.....0000euns 3-17
LM348 ............. 2-39
LM358........00:44 2-43
LM385-25 .......... VOL 3
LM393........0.0u 3-21
LM2900 ............ 2-55
LM2901 ............ 3-17
LM2902 ............ 2-33
LM2903 ............ 3-21
LM2904 ............ 2-43
LM2907 . ........... 4-21
LM2917 . ........... 4-21
LM2930-5 ........... VOL 3
LM2930-8 .. ......... VOL 3
LM2931-5AQ ... ...... VOL 3
LM3302............ 3-25
LM3900............ 2-55
LP111 ... .......... 3-29
LP211 ... . i i ivienn 3-29
LP239 .......cv... 3-33
LP311 .. ... e. 3-29
LP339 .......c0onvun 3-33
LP2901 ............ 3-33
LT1001 ............ 2-63
LT1004 ............. VOL 3
LT1007 ............ 2-83
LT1008 ............ 2-105
LT1009 ... .......... VOL 3
LT1011 ............ 3-37
LT1012 ............ 2-123
LT1013 ............ 5-3
LT1016 ............ 3-61
LT1028 ..... feraeas 2-127
LT1036M . .......... VOL 3
LT1036C ........... VOL 3
LT1037 .....coevun 2-83
LT1054 . ............ VOL 3
LT1070 . .. .......... VOL 3
LT1084 . ............ VOL 3
LTC1044 ........... VOL 3
LTC1052 ......cuun. 5-5
LTC7652 .......cv.. 5-5
MC1445 ........... 4-27
MC1458 ........... 2-133
MC1558 ........... 2-133
MC3303 ........... 2-137
MC3403 ...... . 2-137
MC3423 . ........... VOL 3
MC3470 .......... . 4-29
MC34060 ........... VOL 3
MC79L05 ........... VOL 3
MC79L05A . ......... VOL 3
MC79L12 . .......... VOL 3
MC79L12A . ......... VOL 3
MC79L15 ........... VOL 3
MC79L15A . ......... VOL 3
MF4A-50 ........... VOL 2
MF4A-100 . .......... VOL 2
]
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TLO52 . ...iivvvvn e 2-299 TL499A .. .......... VOL 3 TL7712A . ... ... .. ... VOL 3
TLO54 ............. 2-327 TLS00 ............. VOL 2 TL7716A . ... ..... ... VOL 3
TLO6O ............. 2-357 TL501 ... .o VOL 2 TL7770-5 . .......... VOL 3
TLO61 . ............ 2-357 TLSO02 . ... VOL 2 TL7770-12........... VOL 3
TLO62 ............. 2-357 TL503 ............. VOL 2 TL7770-15 . .......... VOL 3
TLO64 ............. 2-357 TLSO5 ............. VoL 2 TL7780-5 ........... VOL 3
TLO66M ............ 2-373 TLO7 .. ..o VOL 2 TL7780-12........... VOL 3
TLO66l ............ 2-373 TL514M .. .......... 3-69 TL7780-15........... VOL 3
TLO66C ............ 2-373 TL592 .........00t 4-143 TLCO4 ............. VOL 2
TLO70 ............. 2-387 TL592B ............ 4-147 TLCO820A .. ......... VOL 2
TLO71 ...ttt iev e 2-387 T894l ... ... VOL 3 TLCO820B . .......... VOL 2
TLO72 . ... ii e i e 2-387 TLB94C ............ VOL 3 TLC10 ... VOL 2
TLO74 . ......... ... 2-387 TLB95C ... ... ... VOL 3 TLC14 .. ........... VOL 2
TLO75 . ... i i ivvn s 2-387 TLS98 ............. VOL 3 TLC20 ........ ..., VOL 2
TLO8O ........ .t 2-403 TL6OT ... ... ... ..., VOL 2 TLC251C ........... 2-451
TLO8T ............. 2-403 TL604 . ............ VOL 2 TLC252C ........ ... 2-461
TLOB2 ......cov e 2-403 TL607 . ... ... .. VOL 2 TLC254C ........... 2-469
TLO83 . ... civvvnnn 2-403 TLB10 . ... . VOL 2 TLC25L2C .......... 2-461
TLO84 ............. 2-403 TL712 ... it 3-77 TLC25L4C .......... 2-469
TLO85 ......ccvvnun 2-403 TL714C ............ 3-81 TLC25M2C.......... 2-461
TLO87 .......c0vuun 2-417 TL721 . ... i ivi e 3-85 TLC25M4C .......... 2-469
TLO88 .........vnv 2-417 TL750L05 . .......... VOL 3 TLC271 ............ 2-479
TLO8B08 ............ VOL 2 TL750L08 . .......... VOL 3 TLC272 ............ 2-543
TLOBOO ............ VOL 2 TL750L10 . .......... VOL 3 TLC274 ............ 2-575
TL136C ............ 2-437 TL750L12 . .......... VOL 3 TLC277 ... v i ie v 2-543
TL170C . ... ..o v e 4-121 TL750MO5 . ......... VOL 3 TLC279 .......ccuu 2-575
TL172C . ... ... ... 4-123 TL750MO8 .......... VOL 3 TLC27L2 ........ . 2-607
TL1731 ... .. ...... 4-125 TL750M10 .......... VOL 3 TLC27L4 ........ .. 2-639
TL173C . ........... 4-125 TL750M12 . ......... VOL 3 TLC27L7 ........... 2-607
TL182 . ... .. VOL 2 TL751L05 . ....... ... VOL 3 TLC27L9 ........... 2-639
TL185 ... ... VOL 2 TL751L08 . .......... VOL 3 TLC27TM2 ........... 2-671
TL188 ............. VOL 2 TL751L10 . ... ....... VOL 3 TLC27M4 ........... 2-703
TL191T ... VOL 2 TL751L12 . ... ... ... VOL 3 TLC27TM7 ........... 2-671
TL287 . ..ci it ivnnns 2-417 TL751MO5 .......... VOL 3 TLC27M9 ........... 2-703
TL288 .......covuen 2-417 TL751MO8 . ......... VOL 3 TLC339M ........... 3-89

TL317M . ..o VOL 3 TL751M10 ........... VOL 3 TLC3391............ 3-89

TL317C ............ VOL 3 TL751M12 ... ... .. VOL 3 TLC339C ........... 3-89

TL321 .. ... v 2-441 TL780-05 ........... VOL 3 TLC352M ....... vees 3-103
TL321C ....... vt 2-441 TL780-12 . .......... VOL 3 TLC3521............ 3-103
TL3221 ............ 2-445 TL780-15 . .......... VOL 3 TLC352C ........... 3-103
TL322C .......conu 2-445 TL783C ............ VOL 3 TLC354M ........... 3-111
B 1< 1 3-65 TL851 ... ... vvnns 4-151 TLC3541 ............ 3-111
TL331C ............ 3-65 TL852 ......ocvvvunn 4-155 TLC354C ........... 3-111
TL4301 . ............ VOL 3 TL853 ......vvvvunn 4-161 TLC372M ........... 3-119
TL430C . ........... VOL 3 TL1451AC . ......... VOL 3 TLC3721............ 3-119
TL431AL ... .. oL VOL 3 TL3013C .......cu:n 4-165 TLC372C ........... 3-119
TL431AC . .......... VOL 3 TL3019C ........... 4-167 TLC374M .. ......... 3-127
TL431IM .. .. VOL 3 TL3020C ........... 4-169 TLC3741............ 3-127
TLA3 ... VOL 3 TL3101) .. .....ovvus 4-171 TLC374C ........... 3-127
TL431C ............ VOL 3 TL3101C ........... 4-171 TLC393M . .....cent ™ 3-135
TL441AM .......... 4-129 TL31031....... . 4-173 TLC3931............ 3-135
TL493 . ... ... ... ... VOL 3 TL3103C ........... 4-173 TLC393C ........... 3-135
TL494 ... .......... VOL 3 TL5501 . ... ..o VOL 2 TLCB32A ........... VOL 2
TL495 ... ... . VOL 3 TLS601 . ... ..o VOL 2 TLCB33A ........... VOL 2
TL496C . ........... VOL 3 TL5602 . ............ VOL 2 TLC540 ............ VOL 2
TL497AM . . ...... ... VOL 3 TL7702A . ... ........ VOL 3 TLC541 . ... ..., .. VOL 2
TL497Al .. ... ... .. .. VOL 3 TL7705A ... ......... VOL 3 TLC542 . ........... VOL 2
TL497AC ........... VOL 3 TL7709A . .. ......... VOL 3 TLC543 ............ VOL 2
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...........

...........

UA79M24C ... ... VOL 3
Ucis46 ............ VOL 3
uc1847 ............ VOL 3
ucasdz ............ VOL 3
ucag43 ............ VOL 3
ucag44 ............ VOL 3
ucag4s ............ VOL 3
ucag46 ............ VOL 3
ucag47 ............ VoL 3
Ucsg42 ............ VOL 3
Uc3843 ............ VOL 3
Ucs844 ............ VOL 3
ucsg4s ............ VOL 3
Uc3g46 ............ VOL 3
ucsga7 ............ VoL 3

uA748C ............ 2-851
uA2240C ........... 4-221
UA7805 ............ VOL 3
UuA7806 ............ VOL 3
UA7808 ............ VOL 3
UA7810 ............ VOL 3
UA7812 .. .......... VOL 3
uA7815 ... .. ... .. .. VOL 3
UA7818 ............ VOL 3
UA7824 ............ VOL 3
UA7885 ............ VOL 3
UA78L02AC . . ... ..... VOL 3
UA78L02C .......... VOL 3
UA78LOSAC . . ........ VOL 3
UuA78LO5C .......... VOL 3
UA78LO6AC . . ... ... .. VOL 3
uA78L0O6C .......... VOL 3
UA78LOBAC . ... ...... VOL 3
uA78L08C .......... VOL 3
UA78LO9AC . . ... ... .. VOL 3
UA78L09C .......... VOL 3
UA78L10AC .. ... ..... VOL 3
uA78L10C .......... VOL 3
UA78L12AC . . ... ... .. VOL 3
uA78L12C .......... VOL 3
UA78LI5AC .. ... ... .. VOL 3
UA78L15C ... ... ... VOL 3
UA78MOSM . . ........ VOL 3
UA78MO5C .......... VOL 3
UA78M06 . .......... VOL 3
uA78M08 .. ......... VOL 3
UA78M09 ........... VOL 3
UA78M10 . .......... VOL 3
UA78MI2M .. ..... ... VOL 3
UA78M12C . ......... VOL 3
UA78M15M . . ... .. ... VOL 3
UuA78M15C . ......... VOL 3
uA78M20 ........... VOL 3
UuA78M24 ... ........ VOL 3
UA7905 ............ VOL 3
UA7906 ............ VOL 3
UA7908 . ........... VOL 3
UA7912 . ... .. .. VOL 3
UA7915 . ........... VOL 3
UA7918 . ........... VOL 3
UA7924 . ........... VOL 3
UA7952 ............ VOL 3
UA79MOSM . . . ... ... VOL 3
UA79MO5C .. ........ VOL 3
UA79MOBM . ... ... ... VOL 3
UA79MO6C .. ........ VOL 3
UA7OMO8BM . . .. ... ... VOL 3
UA79MO08C .. ... ..... VOL 3
UA79MO12M .. ... ... VOL 8
uA79M012C ......... VOL 3
UA79MO15M . . ... .. .. VOL 3
UA79MO15C . ... ... .. VOL 3
uA79M20C ... ....... VOL 3
i
Texas "vf
INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265

General Information ﬂ



-

General Information

1-6



OPERATIONAL AMPLIFIERS
SELECTION GUIDE

noncompensated, single

military temperature range (Values specified for TA =25°C) 1
SUPPLY v i A B SR
10 1B VD 1
VOLTAGE PAGE
DESCRIPTION W) (mV) | (nA) [(V/mV)|(MHz) | (V/us) TYPE PACKAGES NO c
: (=]
MIN | MAX | MAX |MAX | MIN | TYP | TYP -
High Performance, Bipolar +5 +22 2 75 50 1 0.5 LM101A FK,JG,UW |2-13 g
Hfgh Performance, Low Bias Current, 42 +20 2 P 50 1 0.3 LM108 L 2.1 =
Bipolar o
" - B ) -
Hfgh Performance, Low Bias Current 2 | +20 | 08 2 80 1 0.3 LM108A L 2.21 c
Bipolar —
BIFET, Low Power +3.5] +18 6 0.2 4 1 3.5 TLO60OM JG 2-357 C—U
BIFET, General Purpose +3.5| +18 6 0.2 25 3 13 TLOSOM JG 2-403 5
T
General Purpose,Precision Input, Bipolar | +9 | =18 | 2 | 200 4"5" 1 | 03 | ua709aM | JJGuUW |2-833 g
T
General Purpose, Bipolar +9 | z18| 5 [500 :: 1 | 03| ua70eM | JuGuw |2-833 o
General Purpose, Bipolar +2 +22 5 500 50 1 0.5 uA748M JG,U 2-851
industrial temperature range (Values specified for TA = 25°C)
SUPPLY
V| / A B SR
voLTage | ‘10 [ 'B VD—[ 1 PAGE
DESCRIPTION W) (mV) | (nA) {(V/mV) [(MHz) |(V/xs) TYPE PACKAGES NO
MIN | MAX | MAX |[MAX | MIN | TYP | TYP
High Performance, Bipolar +5 +22 2 75 50 1 0.5 LM201A D.JG,P 2-13
BIFET, Low Power +3.5| £18 6 0.2 4 1 3.5 TLO60OI D,JG,P 2-357
BIFET, Low Noise +3.56| £18 6 200 50 3 13 TLO70! D,JG,P 2-387
BIFET, Low Power +3.5} +18 6 400 25 3 13 TLO8O! D,JG,P 2-403
commercial temperature range (Values specified for TA = 25°C)
SuPPLY | o | A 8 SR
[ 1B VD 1
VOLT. P.
DESCRIPTION Ol('v?GE (mV) | (nA) {(V/mV) |(MHz) |(V/us) TYPE PACKAGES :gE
. MIN | MAX | MAX [MAX | MIN | TYP | TYP
High Performance +5 +18 | 7.6 250 15 1 7.5 LM301A D,JG,P 2-13
High Performance +2 | 18 | 7.6 2 25 1 0.3 LM308 D,JG,P 2-21
High Performance +2 +18 | 0.5 2 80 1 0.3 LM308A D,JG,P 2-21
BIFET, Low Power +3.56| £18 6 0.2 4 1 3.5 TLO60AC D,JG,P 2-357
BIFET, Low Power +3.5| +£18 3 0.2 4 1 3.5 TLO60OBC D,JG,P 2-357
BIFET, Low Power +3.56| £18 15 0.4 3 1 3.5 TLO60C D,JG,P 2-357
BIFET, Low Noise +3.5| +£18 6 0.2 50 3 13 TLO70AC D,JG,P 2-387
BIFET, Low Noise +3.5] £18 10 0.2 25 3 13 TLO70C D,JG,P 2-387
BIFET, General Purpose +3.5] =18 6 0.2 50 3 13 TLO8BOAC D,JG,P 2-403
BIFET, General Purpose +3.5| £18 15 0.4 25 3 13 TLO8OC D,JG,P 2-403
General Purpose, Bipolar +9 +18 | 7.5 |1500| 15 1 0.3 uA709C D,JG,P 2-833
General Purpose, Bipolar +2 +18 6 500 20 1 0.5 uA748C D,JG,P 2-851
u 1-7
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OPERATIONAL AMPLIFIERS
SELECTION GUIDE

internally compensated, single

military temperature range (Values specified for TA = 25°C)
SUPPLY
voLtage | VIO | '8 | Avp | Bq | SR PAGE
DESCRIPTION W (mV) | (nA) | (V/mV)| (MH2)| (Vius)|  TYPE | PACKAGES |
MIN | MAX | MAX | mAX| MIN | TYP | TYP
High Performance 6| 20| 2 | 75 | 50 | 1 | 0.6 | LM107 | JJGUW [217
Precision +5 | £22 |0.0156| 2 | 450 | 0.8 | 0.25| LT1001AM | _ JG,L  |2-63
Precision 45 | 22| 0.06 | 4 | 400 | 0.8 | 0.25| LT1001M JGL |263
Low Noise, High Speed, Precision Input +2.5| +£22|0.025| 35 | 7000 8 2.5 | LT1007AM JG,L 2-83
Low Noise, High Speed, Precision Input +2.5| +22|0.060| 55 | 5000 8 2.5 LT1007M JG,P 2-83
Ultra Precision +2.5| +20[0.035| 0.1 300 0.8 2 LT1012M L 2-123
Low Noise, High Performance +4.5| 16| 0.12 | 150 | 300 | 26 | 15 | LT1028AM | D,JG.LP |2127
Low Noise, High Performance +4.5] £20] 0.18 | 300 | 200 | 25 | 15 | LT1028M | DJG.LP |2127
L ise, High .
ow Noise, High Speed +2.6| +22]0.025| 35 | 7000 | 60 | 15 |LT1037AM | JGL - |2-83
Noncompensated, Ay = 6
Low Noise, High Speed, +2.5| 22 |0.060| 55 | 5000 | 60 | 15 | LT1037M JGL |283
Noncompensated, Ay = 5
Chopper-Stabilized £1.9| *8 |0.005]0.03] 1000 | 1.2 | 4 | LTC1062M | J.JGL |55
Low Noise, High Speed +3.5| £22]0.025]| 40 | 1000 | 8 | 2.8 | OP-27A JGL  |2151
Low Noise, High Speed 35| +22] 01 | 80 | 700 | 8 | 2.8 | op-27C JGL  |2151
Low Noise, High
ow Noise, High Speed +4 | +22|0.025] 40 | 1000| 40 | 17 | op-37a JGL  |2-151
Noncompensated, Ay = 6
Low Noise, High Speed, +4| +22] 01 | 80 | 700 | 40 | 17 | or-37c JGL  |2-151
Noncompensated, Ay = 5
Low Noise, High Performance +3 +22 2 800 50 10 13 SE5534 FK,JG 2-181
Low Noise, High Performance +3 | +22 2 800 50 10 13 SE5534A FK,JG 2-181
BIFET, Low Power, Precision +35] t18] 08 | 02| 5 | 1.1 | 2.9 | TLO31AM | FKJGL |2-191
BIFET, Low-Power, Precision +3.5| 18| 1.5 0.2 5 1.1 2.9 TLO31M FK,JG,L 2-191
BIFET, Precision +3.5] t18] 08 | 0.2 | 50 | 3.1 | 20 | TLOB1AM | FK.JGL |2273
BIFET, Precision 35| +18| 15 | 02| 50 | 31 | 20 | TLOGIM | FKJGL |2-273
BIFET, Low Power 15| x18] 6 | 0.2 | 4 1 | 35| TLO6IM | FKJGU |2-357
BIFET, Adjustable, Low-Power 12| 18] 6 | 0.2 | 4 1 | 3.5 | TLOGEM FK.JG | 2-373
BIFET, Low Noise +35| 18] 6 | 02| 35 | 3 | 13 | TLO7IMm FK,JG | 2-387
BIFET, General Purpose 35| 18] 6 | 02| 25 | 3 | 13 | TL08IM FK,JG | 2-403
BIFET, Low Vi 35| 18| 3 | 04| 50 | 3 | 13 | TLO88M JGU  |2417
T
LinCMOS, Programmable, Low Bias 4 18 10 o ‘;’37 50 0.11 | 0.04 | TLC271M FK,JG 2-479
T
LinCMOS, Programmable, Medium Bias a | 18| 10| gg | 25 |o64|0s6| Tic27IM | FKJG | 2478
LinCMOS, Programmable, High Bias 4| 18] 10 ng37 10 | 22 | 46| TLC271M FKJG | 2-479
T
LinCMOS, Low Noise, Precision as| 16 | 02 | gg || 400 | 1.9 | 2.7 |Tic2201AM| D.FKIGLP | 2763

TeExas {’P
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OPERATIONAL AMPLIFIERS
SELECTION GUIDE

internally compensated, single

military temperature range (Values specified for Tp = 25°C) 1
SUPPLY
voLtage | V1o | 'B | AvD | By | SR PAGE
DESCRIPTION o (mV) | (nA) [(V/mV)|(MHz) [ (V/us) TYPE PACKAGES NO g
MIN | MAX | MAX [ MAX| MIN | TYP | TYP k=]
LinCMOS, Low Noise, Precision, 100% Typ 1]
Noise Tested 46| 16 | 0.2 0.001 400 | 1.9 | 2.7 [TLC2201BM | D,FK,JG,L,P | 2-763 g
T
LinCMOS, Low Noise, Precision 46| 16 | 05 | gg1 400 | 1.9 | 2.7 | TLC2201M | D,FK,JG,L,P |2-763 .,,o_
. - - Typ D.FK,J,JG, E
LinCMOS, Precision, Chopper Stablilized 3.8 16 |[0.001 5600 | 1.9 2.8 |TLC2652AM 2-789 —
0.004 LN,P T
T D,FK,J,JG, P
LinCMOS, Precision Chopper Stabilized | 3.8 | 16 [0.003| 'YP [ 1000 | 1.9 | 2.8 | TLC2652M IG5 80| @
0.004 LN,P c
LinCMOS, Low Noise, Precision, Typ D,FK.J,JG, Q
46| 1 0.01 5600 | 1.9 2 |TLC2654AM 2-811
Chopper Stabilized 6 0.05 LN,P (U)
LinCMOS, Low Noise, Precision, Typ D,FK,J,JG,
46 | 16 | 0.02 1000 | 2.2 2 | TLC2654M 2-811
Chopper Stabilized 0.05 LNP
Excalibur, High-Speed, Precision 4] 40 | 05 | 25 [ 1000] 2 0.9 | TLE2021M | D,FK,JG,L,P | 5-9
General Purpose +2 [ £22] 5 500 | 50 1 0.5 [ uA741M | FK,J,JG,U |2-837

%
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OPERATIONAL AMPLIFIERS
SELECTION GUIDE

internally compensated, single

1 automotive temperature range (Values specified for T = 25°C)
SUPPLY
voLtage | VIo | U8 | Avp | B1 | SR PAGE
o DESCRIPTION piis (mV) | (nA) |(V/mV)| (MHz) | (V/us)| ~ TYPE | PACKAGES | "0~
® MIN | MAX | MAX | MAX| MIN | TYP | TYP
= . D.J.JG,
o® High Performance +5 | £22 2 75 50 1 0.5 LM207 2-17
1 _NPW
[} High Performance +5 | +20| -4 250 50 15 70 LM218 D,JG,P 2-51
[ Chopper-Stabilized £1.9] +8 [0.005] 0.03] 1000 | 1.2 | 4 | LTC1062C | JJG,LN,P |56
3 [Chopper-Stabilized £1.9] +8 [0.005]0.03] 1000] 1.2 | 4 | LTC7652C L 5.5
3‘ Low Noise, High Speed +3.56| £22]0.025| 40 | 1000 8 2.8 OP-27E JG,L,P 2-151
= [Low Noise, High Speed £35| +22] 01 | 80 | 700 | 8 | 2.8 | 0OP-27G JG,LP__[2-151
Low Noise, High Speed
g Noncompensated, Ayl = & +4 | +22|0.025| 40 | 1000| 40 | 17 | oP37E JGLP |[2-151
2 ——
5 'ﬁ%"r‘l’cﬂ,‘::zz;]:;fehdsi‘;ef'z 5 +4 | 222 01 | 8o | 700 | 40 | 17 | op.376 JGp 2181
= [BIFET, Low Power, Precision 35| 18| 08 [ 02| 6 [ 1.1 | 2.9 | TLO31Al | DJGLP |2-191
BIFET, Low Power, Precision 35| £18] 156 | 02| 5 | 1.1 | 2.9 | TLO3N D,JG,LP [2-191
BIFET, Precision 35| 18| 0.8 | 0.2 | 50 | 3.1 | 20 | TLOB1Al | DJGLP |2-273
BIFET, Precision +3.5] £18| 1.6 | 0.2 | 50 | 3.1 | 20 | TLOS1I D,JGLP [2-273
BIFET, Low Power 35| 18| 6 | 02| 4 1 | 35| TLOBM D,JGP |2-357
BIFET, Adjustable, Low Power £1.2) 18| 6 | 02| 4 1 | 3.5 | TLOG6I D,JGP_ |2-373
BIFET, Low Noise £35] 18| 6 |02 ] 50 | 3 | 13 | TLo71I D,JG.P_|2-387
BIFET, General Purpose +3.5| +18 6 0.2 50 3 13 TLO81{ D,JG,P 2-403
BIFET, Low Offset Voltage £3.5] 18] 05 | 0.2 ] 50 | 3 13 | TLO87I D,JGP |2-417
BIFET, Low Offset Voltage 35| £18] 1 | 02| 50 | 3 13 | TLo88I D,JGP |2-417
LinCMOS, Programmable, Low Bias 4| 18] s ng37 50 | 0.11| 0.04| TLc271A1 | DJGP [2-479
LinCMOS, Programmable, Medium Bias 4 18 | 5 ,ngg_, 25 |0.64 | 056| TLC271A1 | DJGP |2-479
LinCMOS, Programmable, High Bias 4 { 18| 5 ng37 10 | 22 | 46| TLc271A1 | DUGP [2479
LinCMOS, Programmable, Low Bias 4 18| 2 ng37 50 |0.11| 0.04]| TLCc2718I | D,JGP |2-479
LinCMOS, Programmable, Medium Bias 4 | 18| 2 ngg_, 25 |0.64 | 056| TLC2718I | D,JGP |2-479
LinCMOS, Programmable, High Bias 4 18 | 2 ng37 10 | 22| 46| Tic2711 | DUGP |2-479
T
LInCMOS, Programmable, Low Bias 4| 18| 10 | 3’37 50 | 0.11] 0.04| TLC2711 | DGP |2479
T
LinCMOS, Programmable, Medium Bias 4| 18| 10|, gg7 25 | 0.6a| 0.56] TLC2711 | DJGP |2-479
T
LinCMOS, Programmable, High Bias 4| 18 10 | (‘)’37 10 | 22| 48| Tc2711 D,JGP |2-479
T
LInCMOS, Low Noise Precision 46| 16| 02 |, gg ,| 400 | 19| 27| Ticaz01a1| pJGLP |2-763
1-10 I EXAS ”
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OPERATIONAL AMPLIFIERS
SELECTION GUIDE

internally compensated, single

automotive temperature range (Values specified for TpA = 25°C) 1
SUPPLY
voLTage | VIO | B | AvD | B1 | SR PAGE

DESCRIPTION ™ (mV) | (nA) [(V/ImV)| (MHz)| (V/us)|  TYPE PACKAGES | "' c
MIN | MaX | max | MAX]| MIN | TYP | TYP K]
- - — ]
LInCMOS, Low Noise Precision, 100% | 45 | 16 | 02 | ™P | 400 | 1.9 | 2.7 | TLc220181 | DuGLP |2763| @
Noise Tested 0.001 E
LinCMOS, Low Noise Precision 46| 16 | 05 ng81 400 | 1.9 | 2.7 | Tc2201 | DJGLP |2-763 s
L=
LinCMOS, Precision, Chopper Stabilized 3.8 | 16 |0.001 ngg 4| 5600 [ 1.9 | 2.8 | TLC2652A1 |D,JJGLN.P|2-789 |
- —
LinCMOS, Pracision, Chopper Stabilized 38| 16 |0.003 Jg& 1000 [ 1.9 | 2.8 | TLC26521 |D,JJG.LNP[2-789|
- P
LinCMOS, Low Noise, Precision, Typ g [
Chopper Stabilized 46| 16 001 0| 5600) 1.9 2 | TLC2654AI | D,J,JG,LN,P| 2-811 c
LinCMOS, Low Noise, Precision, Typ <))
Chopper Stabilized 46 | 16 | 002 | vl 1000 1.9 2 | TLC2684! |D.JJGLNP| 2811 (5

Excalibur, High-Speed, Precision 4 40 [ 05 | 25 [ 1000 2 0.9 | TLE2021 [D,FK,JG,LP[5-9

-
I EXAS b 1-11
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OPERATIONAL AMPLIFIERS
SELECTION GUIDE

internally compensated, single

industrial temperature range (Values specified for TA = 25°C)
SUPPLY .
voiTage | Vo | U8 | Avp | B1 | SR PAGE
DESCRIPTION ) (mV) | (nA) [(VImV)|(MH2) | (V/us)|  TYPE PACKAGES | "\
MIN [ MAX | MAX [ MAX | MIN | TYP | TYP
Chopper-Stabilized £1.9] +8 [0.006]0.03 [ 1000] 1.2 4 | LTC1052C | J.JG,LN,P |5-5
Chopper-Stabilized +1.9] +8 [0.005] 0.03 | 1000 | 1.2 4 | LTC7652C L 5-5
Low Noise, High Speed +3.5| +22]0.026] 40 | 1000]| 8 2.8 | OP-27E JGLP |2-151
Low Noise, High Speed +3.5| £22] 0.1 | 80 [ 700 [ 8 2.8 | OP-27G JGLP |2-151
Low Noise, High Speed, Bipolar,
Noncompensated, Ay( = 5 +4 | +22]0.0256| 40 | 1000 | 40 17 OP-37E JGLP |2-151
Low Noise, High Speed, Bipolar,
Noncompensated, Ay( = 5 +4 | 22| 01 | 80 | 700 | 40 | 17 0P-37G JGLP [2-151
BIFET, Low Power, Precision +3.5| £18 | 0.8 0.2 5 1.1 2.9 TLO31Al D,JG,LP |2-191
BIFET, Low Power, Precision +3.5| +18]| 1.5 | 0.2 5 1.1 [ 2.9 TLO31I D.JG,LP [2-191
BIFET, Precision +3.5| +18[ 0.8 | 0.2 | 50 | 3.1 | 20 | TLOS1AI D,JG,L,P [2-273
BIFET, Precision +35| +18[ 1.6 [ 02 ] 50 [ 31 ] 20 TLOS1I D,JG,LP |2-273
BIFET, Low Power +35] 18] 6 0.2 4 1 3.5 TLOG1I D,JG,P [2-357
BIFET, Adjustable, Low-Power +1.2] x18| 6 0.2 4 1 3.5 TLO66I D,JG,P [2-373
BIFET, Low Noise +3.5] +18]| 6 0.2 | 50 3 13 TLO71I D,JG,P__[2-387
BIFET, General Purpose +3.5] +18 6 0.2 50 3 13 TLO81I D,JG,P 2-403
BIFET, Low Offset Voltage +3.5| +18| 0.6 | 0.2 | 50 3 13 TLO87! D,JG.P [2-417
BIFET, Low Offset Voltage +3.5| +18] 1 0.2 | 50 3 13 TLO88I D,JG,P [2-417
Single LM324, [sis 3 30
High Performance | D/S T15l zi5] 5 |-150| 50 | 06 [ 03 TL3211 JG,P 2-441
LinCMOS, Programmable, Low Bias 4| 18] s ng37 50 | 0.1 | 0.04| TLC271AI | DJGP |[2-479
LinCMOS, Programmable, Medium Bias 4 18 5 ngg7 25 0.64 | 0.56 | TLC271Al D,JG,P 2-479
LinCMOS, Programmable, High Bias 4 18] 5 ngg_, 10 | 2.2 | 46 | TLC271AI D,JGP |2-479
LinCMOS, Programmable, Low Bias 4 18 2 ngg7 50 0.11 | 0.04| TLC2718I D,JG,P 2-479
LinCMOS, Programmable, Medium Bias 4 18 2 ng87 25 |o0.64 | 0.56| TLC271BI D,JG.P |2-479
LinCMOS, Programmable, High Bias 4 18 2 ng87 10 | 22 | 46| TLC271BI DJG,P |2-479
LinCMOS, Programmable, Low Bias 4] 18] 10 ng§7 50 |0.11 | 0.04| TLC2711 D.JGP |2-479
LinCMOS, Programmable, Medium Bias 4 18 | 10 ng87 25 | o064 056| TLC271 DJGP |2-479
LinCMOS, Programmable, High Bias 4 18 10 Ong7 10 2.2 4.6 TLC2711 D,JG,P 2-479
LinCMOS, Precision, Low Noise 4.6 16 0.2 ngg1 400 1.9 2.7 | TLC2201AI D,JG,L,P |[2-763
LinCMOS, Precision, Low Noise, 100% Typ
Noise Tested 46| 16 | 02 | 0| 400 [ 1.9 | 27| TLC2201BI| D.JGLP |2-763
LinCMOS, Precision, Low Noise a6| 16 | 05 ng81 400 | 1.9 | 2.7 | TLC22011 | D,JGLP [2-763
LinCMOS, Precision, Chopper Stabilized | 3.8 | 16 |0.001 ngg 4| 5600 | 1.9 | 2.8 | TLC2652A) | D,J.JG,LN,P| 2-789
. . - Typ D,J.JG,
LinCMOS, Precision, Chopper Stabilized 3.8 16 | 0.003 0.004 1000| 1.9 2.8 | TLC2652I LNP 2-789
LinCMOS, Low-Noise, Precision, Typ D,J.JG,
Chopper Stabilized 46| 16 | 001 | 0o | 5600 1.9 2 | TLC2654AI Lnp 2-811
LinCMOS, Low-Noise, Precision, Typ D,J,JG,
Chopper Stabilized 461 16 [ 002 oot 1000] 1.9 2 | TLC26841 LN 2-811
Excalibur, High-Speed, Precision 4 40 | 05 | 25 | 1000]| 2 0.9 | TLE2021I | D,FK,JG,LP |5-9
INSTRUMENTS
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OPERATIONAL AMPLIFIERS
SELECTION GUIDE

internally compensated, single

commercial temperature range

(Values specified for TA = 25°C)

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265

—

vsol:.::;E Vio | e | Avp | B1 | SR PAGE
DESCRIPTION W) (mV) | (nA) [ (V/mV)|(MHz)| (V/ps) TYPE PACKAGES NO. g
MIN | MAX | MAX | MAX| MIN | TYP | TYP -
BIFET +3.5] +18 10 0.2 25 3 13 LF351 D,JG,P 2-5 g
BIFET +3.5| +18 2 0.2 25 3 13 LF411C D,JG,P 2-9 =
] D,J.JG, (=}
High Performance +2 +18 | 7.5 250 25 1 0.5 LM307 2-17 L
N,P,.W c
High Performance +5 +20 10 250 25 15 70 LM318 D,JG,P 2-51 -
Precision +5 +22 10.025 2 450 0.8 | 0.25| LT1001AC JG,L,P 2-63 -a
Precision +5 +22 | 0.06 4 400 0.8 | 0.256| LT1001C JG,L,P 2-63 3
Low Noise, High Speed, Precision Input +2.5| +22]0.025| 35 7000 8 1.7 | LT1007AC JG,P 2-83 c
Low Noise, High Speed, Precision Input +2.5| +22 |0.060| 55 5000 8 1.7 LT1007C JG,P 2-83 [
Ultra Precision +2.5| +20| 0.05 [ 0.15| 200 | — 0.2 | LT1012C LP 2-123 c
Low Noise, High Performance +4.5] +18 | 0.08 | 120 500 75 15 LT1028AC D,JG,L,P 2-127
Low Noise, High Performance +4.5| +18| 0.13 | 240 | 300 75 15 LT1028C D,JGLP |2-127
Low Noise, High Speed,
+2.6] +22]0.025| 35 7000 | 60 15 LT1037AC JG,P 2-83
Noncompensated, Ay = 5
;Z‘:c':::::n :a'f: d'si‘i/ef'z 5 +2.5| +22]0.060| 55 | 5000 | 60 | 15 | LT1037¢C JGP |283
Low Noise, High Performance +3 +22 4 1500| 25 10 13 NE5534 D.JG,P 2-181
Low Noise, High Performance +3 +22 4 1500| 25 10 13 NE5534A D,JG,P 2-181
Ultra-Low Offset Voltage +3 | £22| 0.15 7 120 | 0.6 | 0.3 0P-07C D,JG,P 2-147
Ultra-Low Offset Voltage +3 | +22|0.15 | 12 120 | 0.6 | 0.3 OP-07D D,JG,P 2-147
Ultra-Low Offset Voltage +3 +22 1 0.075 4 200 0.6 0.3 OP-07E D,JG,P 2-147
{f
EXAS 1-13
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OPERATIONAL AMPLIFIERS
SELECTION GUIDE

internally compensated, single

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265

1 commercial temperature range (Values specified for TpA = 25°C)
SUPPLY
voLtage | V10 | B | AvD | B1 | SR PAGE
7] DESCRIPTION W (mV) | (nA) | (V/imV)| (MHz)| (Vius)| ~ TYPE | PACKAGES |~
m .
= MIN | MAX | MAX | MAX| MIN | TYP | TYP
2 BIFET, Low Power, Precision +3.5| 18| 0.8 0.2 5 1.1 2.9 TLO31AC | D,FK,JG,L,P|2-191
a BIFET, Low Power, Precision +3.5| =18 1.5 0.2 5 1.1 2.9 TLO31C D,FK,JG,L,P 2-191
=== | BIFET, Precision +3.5) =18 | 0.8 0.2 50 3.1 20 TLOS1AC | D,FK,JG,L,P | 2-273
?h BIFET, Precision +3.56] 18| 1.5 0.2 50 3.1 20 TLO51C D,FK,JG,L,P | 2-273
© | BIFET, Low Power +3.5| 18] 6 0.2 4 1 3.5 [ TLOB1AC D,JGP [2-357
§ BIFET, Low Power +3.5] +18 3 0.2 4 1 3.5 TLO61BC D,JG,P 2-357
& |BIFET, Low Power +3.5( 18| 16 | 0.2 3 1 3.5 [ TLOB1C D,JGP [2-357
:'n_ BIFET, Adjustable, Low-Power +1.2] +18 6 0.2 4 1 3.5 TLO66AC D,JG,P 2-373
(@] BIFET, Adjustable, Low-Power +1.2| +18 3 0.2 4 1 3.5 TLO66BC D,JG,P 2-373
=) BIFET, Adjustable, Low-Power +1.2] +18 15 0.4 '3 1 3.5 TLO66C D,JG,P 2-373
BIFET, Low Noise +3.5] +18 6 0.2 50 3 13 TLO71AC D,JG,P 2-387
BIFET, Low Noise +3.5| +18 3 0.2 50 3 13 TLO71BC D,JG,P 2-387
BIFET, Low Noise +3.5| 18] 10 | 0.2 | 25 3 13 TLO71C D.JGP [2-387
BIFET, General Purpose +3.56] +18 6 0.2 50 3 13 TLO81AC D, JG,P 2-403
BIFET, General Purpose +3.56] +18 3 0.2 50 3 13 TLO81BC D,JG,P 2-403
BIFET, General Purpose +3.56| 18 15 0.4 25 3 13 TLO81C D.JG,P ‘2-403
BIFET, Low V|o +3.56| +18| 0.5 0.2 50 3 13 TLO87C D,JG,LP [2-417
BIFET, Low V|o +3.56] +18 1 0.2 50 3 13 TLO88C D,JG,LP |2-417
Single LM324, High | S/S 3 1.3 1 5 [_250 25 | 0.6 | 03] TLs21cC JGP  |2-441
Performance D/S 1.5 15
T
LinCMOS, Programmable, Low Bias 1.4 18 5 o gg1 30 0.1 0.04] TLC251AC D,JG,P 2-451
j T
LinCMOS, Programmable, Medium Bias 1.4 18 5 1, (;181 20 | 0.7 | 0.6 | TLC251AC D.JGP |2451
T
LinCMOS, Programmable, High Bias 1.4 18 5 0 oyg1 10 23 4.5 | TLC251AC D,JG,P 2-451
T
LinCMOS, Programmable, Low Bias 1.4 18 2 1, ggl 30 | 0.1 | 0.04] TLC251BC D,JG.P |2-451
T
LinCMOS, Programmable, Medium Bias 1.4 18 2 1, g& 20 | 0.7 | 0.6 | TLC251BC DJGP |2-451
T
LinCMOS, Programmable, High Bias 14l 18| 2 | gg1 10 | 23| 45 TLc251BC | D,JGP | 2-451
T
LinCMOS, Programmable, Low Bias 14| 18 0 |, g& 30 | 0.1 | 0.04( TLC251C D,JGP |2-451
T
LinCMOS, Programmable, Medium Bias 1.4 18 10 o (;Ig1 20 0.7 0.6 TLC251C D,JG,P 2-451
T .
LinCMOS, Programmable, High Bias 14| 18 0 gg1 10 | 23| 45| TLC251C D,JGP |2-451
LinCMOS, Programmable, Low Bias 3 18 5 ng§7 50 | 0.11| 0.04| TLC271AC DJGP |2-479
T
LinCMOS, Programmable, Medium Bias 3 18 5 1, gg 4, 25 | 084 0.56| TLC271AC D,JG,P |2-479
T
LinCMOS, Programmable, High Bias s || s | gg | 10 | 22| 48| Tcoriac | pue  |2479
'Ji
1-14 l v
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OPERATIONAL AMPLIFIERS
SELECTION GUIDE

internally compensated, single

commercial temperature range

(Values specified for Tp = 25°C

POST OFFICE BOX 655012 ¢ DALLAS, TEXAS 75265

—

SUPPLY v . A 8 R
10| U8 VD 1
DESCRIPTION votxee (mV) | (nA) | (VImV)| (MHz) | (V/ps)]  TYPE PACKAGES P:gE g
MIN | MAX | MAX | MAX| miN | Tve | Tve g
T
LinCMOS, Programmable, Low Bias 3 18 2 |, 3'87 50 | 0.11 | 0.04| TLC271BC DJGP (2479 £
- T
) . Typ O
LinCMOS, Programmable, Medium Bias 3 18 2 [y007| 28 |064|056| TLC271BC D.JGP |2-479 -E
) . Typ -
LinCMOS, Programmable, High Bias 3 18 2 0.007 10 2.2 4.6 | TLC271BC D,JG.P 2-479 E
‘-I' -
LinCMOS, Programmable, Low Bias 3 [ 18| 10 | g& 50 |0.11 | 0.0a| TLC271C D.JGP |2-479 g
Typ [}
LinCMOS, Programmable, Medium Bias 3 18 10 0.007 25 0.64 | 0.56| TLC271C D.JGP 2-479 0
T
LinCMOS, Programmable, High Bias 3 18 10 o ;87 10 2.2 4.6 TLC271C D,JG,P 2-479
LinCMOS, Precision, Low Noise 4.6 16 0.2 ngg1 400 1.9 2.7 | TLC2201AC| D,JG,L,P |2-763
¥ ~Frecioion: o, T
inCMOS, Precision, Low Noise, 100% |, ¢} 16 | 02 | ™ | 400 | 1.9 | 2.7 | TLc22018c| DJGLP [2763
Noise Tested 0.001
LinCMOS, Precision, Low Noise 46| 16 | 05 073’31 400 | 1.9 | 2.7 | TLC2201C | D.JGLP |2-763
T
LinCMOS, Precision, Chopper Stabilized 38 | 16 [0.001 ogg4 5600 | 1.9 | 2.8 | TLC2652AC | D,J,JG,L,N,P| 2-789
T
LinCMOS, Precision, Chopper Stabilized 3.8 16 |0.003 o gg4 1000 | 1.9 2.8 | TLC2652C |D,J,JG,LN,P| 2-789
LINCMOS, Low-Noise, Precision, Typ
46| 16 | 0.01 5600 | 1.9 2 | TLC2654AC | D,J,JG,LN,P|2-811
Chopper Stabilized 0.05
LinCMOS, Low-Noise, Precision, T
" ow-loise, Frecision 46| 16 |002]| Y 11000| 1.9 | 2 | TLc2654C |D,JJG.LN,P|2-811
Chopper Stabilized 0.05
Excalibur, High-Speed, Precision 4 40 0.5 25 1000 2 0.9 TLE2021C | D,FK,JG,L,P | 5-9
General Purpose +2 +18 6 500 20 1 0.5 uA741C D,JG.P 2-837
I
I EXAS U 1-15
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OPERATIONAL AMPLIFIERS

SELECTION GUIDE

-—

internally compensated, dual

military temperature range

(Values specified for Tp = 25°C)

SUPPLY
voLtage | V1o | B | Avp | By | SR PAGE
Q DESCRIPTION W (mV) | (nA) | (VimV)| (MHz) | (Viys)| ~ TYPE | PACKAGES | '~
3 MIN | MAX | MAX | MAX| miN | TYP | TvP
e® sis| 3 | 30
a High Gain, Low Power, Bipolar D/sl =15] =18 5 |-150] 50 0.6 | 0.2 LM158 FK,JG,U ]2-43
— General Purpose +2 | +£22 5 500 50 1 0.5 MC1558 FK,JG,U 2-133
3. [Precision %65 | 22 | 0.156 | 20 | 1500 | 0.7 | 0.4 | LTI013AM | JGL |53
© [Precision +5 | 22| 0.3 | 30 | 1200| 0.7 | 0.4 | LT1013M JGL |53
§ High Performance %4 | t22| 5 | 500| 50 | 35 | 1.7 | RM4558 JG 2177
B [LowPower v 2 | x22] 5 | 100| 1 | 05 | 0.6 | TLo22M U 2187
f= BIFET, Low Power, Precision +3.5| +18 | 0.8 0.2 5 1.1 2.9 TLO32AM FK,JG,L 2-219
© [BIFET, Low Power, Precision +35| 18| 15 | 02| 5 | 1.1 | 2.9 | TLo32M | FK,JGL |2-219
S [BIFeT, Precision 35| 18] 08 | 0.2 | 50 | 3 | 16 | TLO62AM | FK,JGL |2-299
BIFET, Precision +35| x18| 156 | 02| 50 | 3 | 16 | TLO52M | FK,JGL |2-299
BIFET, Low Power 35| 18| 6 | 0.2 | 4 1 | 35| TLO62M | FK.JG,U |2-357
BIFET, Low Noise +35| z18] 6 | 02| 3 | 3 | 13 | TLo72m FK.JG  |2-387
BIFET, General Purpose 35| x18] 16 | 0.2 | 25 | 3 | 13 | TLos2M FK,JG | 2-403
BIFET, General Purpose 35| x18| 6 | 02| 25 | 3 | 13 | TLO83M FK,J | 2.403
BIFET, General Purpose +365| 18| 3 | 04| 50 | 3 | 13 | TL287M GU _ |2417
BIFET, General Purpose +3.5( +18 3 0.4 50 3 13 TL288M JG,U 2-417
T
LinCMOS, High Bias a | 18 | 10 | ggs 10 | 22 | 63| TLc272m | FKJG 2543
T
LinCMOS, High Bias a | 18 |05 o ggs 10 | 22| 53] TLc277m | FKJG 2543
T
LinCMOS, Low Bias a | 18| 10| ggs 50 | 0.1 | 0.05| TLc27L2M | FK.JG  [2-607
LinCMOS, Low Bias 4 | 18] 05 nggs 50 | 0.1 | 0.05| TLc27L7M | FKJG | 2-607
LinCMOS, Medium Bias 4 | 18| 10 nggs 25 | 0.6 | 0.6 |TLc27M2Mm | FKUG | 2-671
LinCMOS, Medium Bias 4 | 18] o5 nggs 25 | 0.6 | 0.6 [TLC27TM7IM|  FKUG  |2-671
T
LinCMOS, Micro Power, Precision 4 18 0.6 o gg7 500 | 0.11 0.5 | TLC1078M FK,JG 2-735
Excalibur, High Speed, Precision 4 40 0.5 25 1000 2 0.9 | TLE2022M FK,JG,L 5-9
.4'.
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OPERATIONAL AMPLIFIERS
SELECTION GUIDE

internally compensated, dual

automotive temperature range (Values specified for Tp = 25°C) 1
SUPPLY
Vio | B | Avp | Bq SR
VOLTAGE PAGE
DESCRIPTION OM GE | mv) | ) [(vimv)| (MH2) | vius)|  TYPE | PACKAGES mf S
MIN | MAX | MAX | MAX| nmin | TYP | TYP =
sis| 3 | 30
High Gain, Low Power, Bipol 5 [-150] 50 | 06 | 02| wim2s8 | DuGPU [243
igh Gain, Low Power, Bipolar PG §
High Gain, Low Power, Bipolar SIS 3 30 3 80 50 0.6 0.2 LM258A D,JG,P,U |2-43 3
9 ‘ e D/S| £1.5] 1.6 : i B c
" ) . S/s| 3 26 Typ -
High Gain, Low Power, Bipol 7 |-250 06 | 02| LM2004 | DuGPU 243 | ==
{[s] ain, Low Power ipolar D/S| £1.5 13 100 E
High Performance +4 | +18 6 -500f 20 3 1.7 RV4558 D,JG,P 2-177 Q
BIFET, Low Power, Precision +35| t18| 08 | 02 | 5 | 1.1 | 2.9 | TL032Al | DJGLP |2219| &
BIFET, Low Power, Precision +3.5| 18 1.5 0.2 5 1.1 29 TLO32I D,JG,L,P 2-219 8
BIFET, Precision +35| t18| 08 | 02| 50 | 3 | 16 | TLOS2AI | DJG.LP |2-299
BIFET, Precision +35| +18| 15 | 02| 50 | 3 | 16 | TLO52I D.JG.LP |2-299
BIFET, Low Power £35| t18| 6 | 02| 4 1 | 35| Tlo62l D,JG,P |2357
BIFET, Low Noise £35| t18] 6 | 02 ] 50 | 3 | 13 | TL072I D.JGP |2-387
BIFET, General Purpose $35| t18| 6 | 02| 50 | 3 | 13 | TLO82I D.JG,P |2-403
BIFET, General Purpose $35| t18| 6 | 02| 50 | 3 | 13 | TL083I D.JG,P | 2-403
BIFET, General Purpose +3.56| +18| 0.5 0.2 50 3 13 TL287! D,JG.P 2-417
BIFET, General Purpose $35] 18| 1 | 02| 50 | 3 | 13 | Tizssi DJGP |2417
Low Power 15| t18| 8 |-500] 20 | 1 | 0.6 | TL322l DJGP |2-445
LInCMOS, High Bias 4| 18] s ng(‘)’5 10 | 2.2 | 6.3 | Tc272a1 [ D.JGP |2543
T
LinCMOS, High Bias a 1| 2 | ggs 10 | 22 | 53| Tc27281 | DJGP |2543
T
LinCMOS, High Bias a | 18| 10 | ggs 10 | 22 | 53| Tic272 DJGP |2-543
LinCMOS, High Bias 4 | 18] 0s nggs 10 | 22 | 53| TLc27M D.JGP |2-543
LinCMOS, Low Bias 4| 18] s oTc:lgs 50 | 0.1 | 0.05| TLC27L2AI | D,JGP |2-607
T
LinCMOS, Low Bias a | 18| 2 | 3'35 50 | 0.1 | 0.05| TLc27L2BI | DJGP |2-607
LinCMOS, Low Bias 2| 18| 10 nggs 50 | 0.1 | 0.05| TLc27L21 | D.JGP |2-607
T
LinCMOS, Low Bias a | 18|05 | ggs 50 | 0.1 | 0.05| TLc27L71 | DJGP  |2-607
T
LinCMOS, Medium Bias a 18| 5 | ggs 25 | 0.6 | 0.6 | TLC27M2AI| DJGP [2-671
LinCMOS, Medium Bias 4| 18] 2 nggs 25 | 0.6 | 0.6 | TLc27M28I| DJGP | 2-671
LinCMOS, Medium Bias 4| 18| 10 OT(;'(‘)’S 25 | 0.6 | 06| TLca7m2i | bGP [ 2-671
LinCMOS, Medium Bias 4| 18| 05 nggs 25 | 06| 06| TLc27mM7 | DUGP | 2-671
T
LinCMOS, Micro Power, Precision a| 18| 08|, c‘)’(’; 500 | 0.11| 0.08| TLc1o781 | DJGP |2-735
Excalibur, High Speed, Precision 4 | 40| 065 | 25 | 1000| 2 | 0.9 | TLE20221 | DJGLP |59
{/
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OPERATIONAL AMPLIFIERS
SELECTION GUIDE

internally compensated, dual

industrial temperature range (Values specified for TA = 25°C
SUPPLY
voLtage | Vio | 8 | Avp | B1 | SR PAGE
DESCRIPTION ) (mV) | (nA) | (V/mV)| (MHz) | (V/us)|  TYPE | PACKAGES |~
MIN | MAX | MAX | MAX| miN | TYP | TYP
BIFET, Low Power, Precision 35| 18] 08 | 0.2 | 5 | 1.1 | 2.9 | TLO32AI | DJGLP |2-219
BIFET, Low Power, Precision +35| 18] 16 | 02| 5 | 1.1 | 28 | TL0321 | DJGLP |2-219
BIFET, Precision 1£35| 18] 08 | 02| 50 | 3 | 16 | TLO52AI | DJGLP |2-299
BIFET, Precision 35| 18] 16 | 02 ] 5 | 3 | 16 | TLO62I | D.JGLP |2.299
BIFET, Low Power 35| 18| 6 | 0.2 | 4 1 | 35| TLo62l D.JG,P |2-367
BIFET, Low Noise +35| 18] 6 | 02| 50 | 3 | 13 | TLO72I D.JG,P |2-387
BIFET, General Purpose +35| 18] 6 | 02| 50 | 3 | 13 | TLO82I D.JG,P |2-403
BIFET, General Purpose +3.5] +18 6 0.2 50 3 13 TLO83I D,JG,P 2-403
BIFET, General Purpose +3.5| +18| 0.5 0.2 50 3 13 TL287! D,JG,P 2-417
BIFET, General Purpose +3.5] £18 1 0.2 50 3 13 TL288I D,JG,P 2-417
Low Power 15| 18| 8 |-600| 20 | 1 | 06| 7322 D.JG,P |2-445
LInCMOS, High Bias 4| 18] s nggs 10 | 22 | 5.3 | TLc272A1 | DJGP |2-543
LinCMOS, High Bias 4 | 18] 2 nggs 10 | 22 | 53| Tic272Bi | DUGP |2-543
‘ T
LinCMOS, High Bias a | 18| 10 | ggs 10 | 22 | 83| TLC2721 DJGP |2-543
LinCMOS, High Bias 4 | 18 | 05 nggs 10 | 22 | 53| TLC277M DJGP |2-543
LinCMOS, Low Bias 4| 18] s nggs 50 | 0.1 | 0.05| TLC27L2A1| D,JG,P |2-607
T
LinCMOS, Low Bias a s | 2 | 535 50 | 0.1 | 0.05| TLc27L281 | DJGP |2-607
LinCMOS, Low Bias 4 | 18] 10 nggs 50 | 0.1 | 0.05| Tic27L21 | DJGP |2-607
LinCMOS, Low Bias 4| 18] o5 nggs 50 | 0.1 | 0.08| Tic27L7 | DJGP  |2-607
LinCMOS, Medium Bias a | 18] s nggs 25 | 0.6 | 0.6 |TLc27M2A1| DJGP  |2-671
LinCMOS, Medium Bias 4 | 18| 2 oTcng 25 | 0.6 | 0.6 [ TLc27M2BI| DJGP  |2-671
T
LinCMOS, Medium Bias a | 18| 10 | ggs 25 | 0.6 | 0.6 | TLca7mai | pugp  |2-671
LinCMOS,; Medium Bias 4 | 18| 05 nggs 25 | 0.6 | 0.6 | TLC27M71 | DJGP |2-671
LInCMOS, Micro Power, Precision 4 | 18] 08 ng87 500 | 0.11 | 0.05| TLc10781 | DJGP |2-738
Excalibur, High Speed, Precision 4 40 0.5 25 1000 2 0.9 TLE2022| D,JG,L,P 5-9
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OPERATIONAL AMPLIFIERS
SELECTION GUIDE

internally compensated, dual

commercial temperature range (Values specified for TA = 25°C) 1

vil:.:':-;E Vio | B | Avp | B1 | SR PAGE

DESCRIPTION ) (mV) | (nA) | (V/ImV)|(MHz) | (V/us) TYPE PACKAGES NO. g

MIN | MAX | MAX | MAX| MIN | TYP | TYP -

BIFET, General Purpose +3.5] 18| 10 0.2 25 3 13 LF353 D,JG,P 2-7 <

BIFET, Low Offset +3.5| +18 3 0.2 25 3 13 LF412C D,JG,P 2-11 g

High Gain, Low Power, Bipolar SIS 3 30 7 —-250| 25 0.6 0.2 LM358 D,JG,P,U |2-43 8

D/S | +1.5] +15 c

. . . S/S 3 30 —

High Gain, Low Power, Bipolar 3 -100f 25 0.6 0.2 LM358A D,JG,P,U |2-43 —

D/S | £1.5] =15 ']

Precision +5 | +22| 0.15| 20 | 1500 | 0.7 | 0.4 | LT1013AC JG,L,P 5-3 .0-3

Precision +5 | £22] 0.3 30 | 1200 | 0.7 | 0.4 | LT1013C JG,LP 5-3 c

Precision +5 [ +22| 0.8 30 [ 1200 0.7 | 0.4 | LT1013D D,JG,LP [5-3 ]

General Purpose +1.5| 18 6 500 | 20 1 0.5 MC1458 D,JG,P,U |2-133 U]
Low Noise +3 | +20 4 800 | 25 10 9 NE5532 JG,P 2-143
Low Noise +3 | +20 4 800 | 25 10 9 NE5532A JG,P 2-143
High Performance +4 | +18 6 500 [ 20 3 1.7 RC4558 D,JG,P 2-177
High Performance +4 +18 6 250 20 4 2 RC4559 D,P 2-171
Low Power +2 | +18 5 250 1 05 | 0.5 TLO22C D,JG,P 2-187
BIFET, Low Power, Precision +3.5| +18| 0.8 0.2 5 1.1 2.9 TLO32AC D,JGLP |2-219
BIFET, Low Power, Precision +3.5] +18| 1.5 [ 0.2 5 1.1 2.9 TLO32C D,JG,LP |2-219
BIFET, Precision +3.5 +18| 1.6 | 0.2 50 3 16 TLO52AC D,JGLP |2-299
BIFET, Precision +3.5( +18 4 0.2 50 3 16 TLO52C D,JG,LP [2-299
BIFET, Low Power +3.5| +18 6 0.2 4 1 3.5 | TLO62AC D,JG,P 2-357
BIFET, Low Power +3.5| 18 3 0.2 4 1 3.6 | TLO62BC D,JG,P 2-357
BIFET, Low Power +3.5[ +18| 15 0.4 3 1 3.5 TLO62C D,JG,P 2-357
BIFET, Low Noise +3.5 +18 6 0.2 50 3 13 TLO72AC D,JG,P 2-387
BIFET, Low Noise +3.5( +18 3 0.2 50 3 13 TLO72BC D,JG,P 2-387
BIFET, Low Noise +3.5| 18| 10 0.2 25 3 13 TLO72C D,JG,P 2-387
BIFET, General Purpose +3.5| =18 6 0.2 50 3 13 TLO82AC D,JG,P 2-403
BIFET, General Purpose +3.56| +18 3 0.2 50 3 13 TLO82BC D,JG,P 2-403
BIFET, General Purpose +3.6] £18| 156 0.4 25 3 13 TLO82C D,JG,P 2-403
BIFET, General Purpose +3.5( +18 6 0.2 50 3 13 TLO83AC D,JGN 2-403

{i’
EXAS 119
INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265



1 commercial temperature range (Values specified for TpA = 25°C)
SUPPLY
VOLTAGE Vio B Avp Bq SR PAGE

o DESCRIPTION ) (mV) | (nA) |(V/mV)| (MHz) | (V/us)|  TYPE | PACKAGES | FE

® MIN | MAX | Max | max| min | TP | TYP
?D BIFET, General Purpose +3.5| +18 15 0.4 25 3 13 TLO83C D,JG,N 2-403
- BIFET, General Purpose +3.6] +18] 0.5 0.2 50 3 13 TL287C D,JG,P 2-417
g_ BIFET, General Purpose +3.5| +18 1 0.2 50 3 13 TL288C D,JG,P 2-417
—  [Low Power +1.5| x18] 10 |-500] 20 | 1 | 0.6 | TL322C D,JG.P_|2-445
3. | Lincmos, High Bias 14| 18 nggs 10 | 22 | 5.3 | TLc2s2ac | DUGP  |2-461
e T
3 |Lincmos, High Bias 14| 18 | 2 |, ggs 10 | 2.2 | 5.3 | TLc2s2Bc | DUGP  [2-461
g_ LinCMOS, High Bias 14| 18 | 10 ngg 5| 10 | 22| 83| Tcasac DJGP |2-461
5 .
S |[LincMOS, Low Bias 14| 18] s nggs 30 | 0.1 | 0.05|TLC25L2AC| D,JGP  |2-461
LinCMOS, Low Bias 14| 18] 2 nggs 30 | 0.1 | 0.05|TLC25L2BC | D,JG,P |2-461
LinCMOS, Low Bias 14| 18 | 10 nggs 30 | 0.1 [0.08| TLC28L2C | DJGP |2-461
LinCMOS, Medium Bias 14 18] 5 nggs 20 | 0.6 | 0.6 |TLc26M2AC| DJGP  |2-461
LinCMOS, Medium Bias 14| 18 2 ngg 5| 20 | 0.6 [ 06 |TC25M2BC| DJGP 2461
=

LinCMOS, Medium Bias 14| 18 | 10 |, ggs 20 | 0.6 | 0.6 | TLC25M2C | DJG,P [2-461
T

LinCMOS, High Bias 3 18 5 1o ng 10 | 22 | 5.3 | TLc272aC | D.JGP |2-543
=

LinCMOS, High Bias 3 18 2 |, ggs 10 | 2.2 | 53| TLc2728Cc | D.JGP |2-543

LinCMOS, High Bias 3| 18] 10 nggs 10 | 22| s3 | TLc272C D,JGP |2-543
=

LinCMOS, High Bias 3 18 | 05 | ggs 10 | 22 | 5.3 | TLC277C D.JG.P |2:543

LinCMOS, Low Bias 3| 18 s nggs 50 | 0.1 | 0.05[TLC27L2AC| D.UGP |2-607

LinCMOS, Low Bias 3 18 | 2 ng35 50 | 0.1 | 0.05|TLc27128Cc| D,JG.P |[2-607

LinCMOS, Low Bias 3 18 | 10 nggs 50 | 0.1 | 0.05| TLc27L2C | DJGP |2-607

LinCMOS, Low Bias 3| 18| o5 nggs 50 | 0.1 | 0.05| TLc27L7C¢ | D.JGP  |2-607
=

LinCMOS, Medium Bias 3 18 5 | ggs 25 | 0.6 | 0.6 |[TLC27M2AC| D.JG,P |2671
=

LinCMOS, Medium Bias 3|18 2 |, ggs 25 | 0.6 | 0.6 [TLc27m2BC| DJGP  |2-671

LInCMOS, Medium Bias 3| 18| 10 nggs 25 | 0.6 | 0.6 | TLC27M2C | D,JG,P |2-671
T

LinCMOS, Medium Bias 3 | 18|05 |, ggs 25 | 0.6 | 0.6 | TLC27M7C | DJGP |2-671
T

LinCMOS, Micro Power, Precision 14| 18 | 06 |, gg7 500 | 0.1 | 0.05| TLC1078C | DJG,P |[2-735

Excalibur, High Speed, Precision 4 40 0.5 25 1000 2 0.9 | TLE2022C D,JG,LP |59

General Purpose +5 +22 6 500 25 1 0.5 uA747C D,J.N 2-845

EXAS {/
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OPERATIONAL AMPLIFIERS
SELECTION GUIDE

internally compensated, quad

military temperature range (Values specified for Tp = 25°C) 1
SUPPLY v | A 8 SR
1o | B VD 1
VOLTAGE AGE
DESCRIPTION O(;I;) CE | mv) | ) | (vimi| M) (Vigs)|  TYPE PACKAGES ng S
MIN | MAX | MAX | MAX| MIN | TYP [ TYP -
General Purpose 3 30 5 -150| 50 0.6 | 0.13 LM124 FK,J,W 2-33 «
General Purpose +4 | £22 5 100 50 1 0.5 LM148 FK,J 2-39 g
QUAD uA741, High Performance +4 | 22| 4 [400] 50 [ 35 [ 1.7 | Rm4136 FKJW [2-173] ©
BIFET, Low Power, Precision +3.56| +18 1.5 0.2 5 1.1 2.9 TLO34AM FK,J 2-245 “E
BIFET, Low Power, Precision +35| +18]| 4 0.2 5 1.1 | 2.9 | TLO34M FK,J 2-245( =
Low Power +2 +22 5 100 72 0.5 0.5 TLO44M FK,J,W 2-269 -‘E
BIFET, Precision +35) +18] 1.6 [ 0.2 | 580 | 2.7 | 16 | TLOB4AM FK.J 2-327 qh,
BIFET, Precision +3.5| +18| 4 02| 50 | 27 | 16 | TLOB4M FK,J 2327 €&
BIFET, Low Power +35| 18| 9 0.2 4 1 3.5 | TLOB4AM FKJW [2357| @
BIFET, Low Noise +3.5| *18 9 0.2 35 3 13 TLO74M FK,J, W 2-387 o
BIFET, General Purpose +3.5| +18 9 0.2 25 3 13 TLO84M FK,J.W 2-403
T
LinCMOS, High Bias a | 18 | 10 | ggs 10 | 22 | 53| TLCc27aMm FKJ  |2-575
i
LinCMOS, High Bias a |1 |12 | ggs 10 | 22 | 53| TLc279M FK.J  |2-575
i
LinCMOS, Low Bias 4 18 10 |, ggs 50 | 0.1 | 0.05| TLC27L4Mm FK,J 2-639
T
LinCMOS, Low Bias 4 18| 09 | ggs 50 | 0.1 | 0.05| TLC27L9M FK,J 2-639
T
LinCMOS, Medium Bias 4 f 18| 10 | ggs 20 | 06 | 0.6 |Tic27Mam | FkJ 2703
T
LinCMOS, Medium Bias 4 18 | 09 ggs 20 | 0.6 | 0.6 | TLC27MOM FK,J 2-703
T
LinCMOS, Micro Power, Precision 4 18| 115 | gg7 500 | 0.11 | 0.06 | TLC1079M D.JGP |2-749
Excalibur, High Speed, Precision 4 40 0.5 25 1000 2 0.9 | TLE2024M FK,J 5-9

TeExas {'P 1.91
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OPERATIONAL AMPLIFIERS
SELECTION GUIDE

internally compensated, quad

1 automotive temperature range (Values specified for TA = 25°C)
SUPPLY
voLtage | Vo | !B | Avp | B | SR PAGE
(0] DESCRIPTION W (mV) | (nA) |(VImV)| (MHz) | (V/us)|  TYPE | PACKAGES | "~
m .
5 MIN | MAX | MAX | MAX| miN | TYP | TYP
® [ Norton Amplifier, Bipolar S/s | 45| 32
= ! . - 200 | 1.2 . 0. L -
a e Taaa o 2.5 5| LM2900 JN 2.55
- . T
5 | Extended Temperature Range LM324 3| 26 [ 7 |-250 1;2 06 | 03| LmM2902 | DJNW |2-33
-
) s;s| 3 | 36
2 Low Power, Blpf)lar D51 =15] =18 8 -500f 20 1 0.6 MC3303 D,J,N 2-137
g Quad UA741 +45] t18| 6 | 500| 20 | 3 | 1.7 | RV4136 | D.ANW |2-173
=3 BIFET, Low Power, Precision +3.5] +18 1.5 0.2 5 1.1 2.9 TLO34Al D,J,N 2-245
(=] BIFET, Low Power, Precision +3.56| +18 4 0.2 5 1.1 2.9 TLO34I D,J.N 2-245
3 [BIFET, Precision +3.5| 18] 1.5 | 0.2 | 50 | 2.7 | 16 | TLO54AI DJN  |2327
BIFET, Precision 35| 18] 4 | 02| 50 | 2.7 | 16 | TLOSAI DJN |2327
BIFET, Low Power, Precision +3.5] +18 6 0.2 4 1 3.5 TLO64I D,J.N 2-357
BIFET, Low Noise, Precision +3.5] +18 6 0.2 50 3 13 TLO74I D,J.N 2-387
BIFET, General Purpose +3.5| +18 6 0.2 50 3 13 TLO84I D,J,N 2-403
T
LinCMOS, High Bias a || s | gg J| 10| 22| 53| Ticaraa DJN |[2:575
T
LinCMOS, High Bias a | s | 2 | g& 10 | 22 | 5.3 | TLC274BI DJN |2:575
LinCMOS, High Bias 4| 18| 10 ng(‘)’1 10 | 22 | 83| TLC274 DJN |2:675
T
LinCMOS, High Bias a | s |12 | ggs 10 | 22 | 53] TLC2791 DJN |2575
T
LinCMOS, Low Bias a 8| s | ggs 50 | 0.1 | 0.05| TLC27L4AI | DJN |2-639
T
LinCMOS, Low Bias a s | o2 |, ggs 50 | 0.1 | 0.05| TLC27L4BI | DJN |2-639
LinCMOS, Low Bias 4| 18] 10 ng35 50 | 0.1 | 0.05| TLC27L4) DJN |2-639
T
LinCMOS, Low Bias 4 | 18 | oo | (‘)’gs 50 | 0.1 | 0.08| TLC27L8N DJN  [2-639
T
LinCMOS, Medium Bias a | 18| s | (‘)’35 25 | 06 | o6 | TLc27Maal] DN |2-703
T
LinCMOS, Medium Bias a | 1| 2 | ggs 25 | 0.6 | 0.6 | TLco7mami| DN |2-703
T
LinCMOS, Medium Bias a | 18| 10| ggs 25 | 0.6 | 0.6 | TLc27Mai | DJUN  |2-703
LinCMOS, Medium Bias 4 | 18| 09 OT("’(';S 25 | 0.6 | 0.6 | TLc27mMaI | DJN  [2703
T
LinCMOS, Micro Power, Precision a | 18 |18 (;’87 500 | 0.11 | 0.05| TLC10791 | DJGP |2-749
Excalibur, High Speed, Precision 24 | 40 | 05 | 25 | 1000 2 | 0.9 | TLE20241 | DW,FK,JN |5.9
'Ji
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OPERATIONAL AMPLIFIERS
SELECTION GUIDE

internally compensated, quad

industrial temperature range (Values specified for TA = 25°C) 1
SUPPLY
\Y ! A B SR
voLTage | 10 | B | AVD | B PAGE | =
DESCRIPTION W) (mV) | (nA) | (VImV)| (MHz2) | (V/ps) TYPE PACKAGES | *\ ~ o
MIN | MAX | MAX | MAX| MIN | TYP | TYP g
General Purpose, Bipolar 3 30 5 —-150| 50 0.6 0.3 LmM224 D.,J.N,W 2-33 E
General Purpose, Bipolar 3 30 3 -80 50 0.6 0.3 LM224A D,JNW |2-33 e
General Purpose, Bipolar +4 +18 6 200 25 1 0.5 LM248 D,J.N 2-39 e
s/is| 3 32 [
High Gain, Low Power, Bipol. 5 |-150 0. .2 LM258 D.J, 2-43
igh Gain, Low Power, Bipolar DS 218 22 50 6 [o] J,N —
. ) ] sis| 3 32 o
High Gain, Low Power, Bipolar 3 ~80 50 0.6 0.2 LM258A D,J,N 2-43 P
D/S| +1.5] +22 Q
Single Supply, Norton Amplifier, sis| 4 32
ing'e Supply, Rorton Ampitier d ~ |200| 12 | 25 | 05| Lm2900 DJN |255 5
Bipolar D/S| 2 +16
BIFET, Low Power +3.5) +18[ 1.5 | 0.2 5 1.1 | 2.9 | TLO34AI D,J.N 2-245 o
BIFET, Low Power +3.5( 18| 4 0.2 5 1.1 ]| 2.9 TLO34I D,J.N 2-245
BIFET, Precision +35| 18| 1.6 | 0.2 | 50 | 27 | 16 | TLOBA4AI D,J.N 2-327
BIFET, Precision +35] +18| 4 02] s0 | 27| 16 TLO54] D,JN 2-327
BIFET, Low Power, Precision +3.5| =18 6 0.2 4 1 3.5 TLO64I D,J.N 2-357
BIFET, Low Noise, Precision +3.5( 18] 6 02| 50 3 13 TLO74 D,JN 2-387
BIFET, General Purpose +3.5| +18 6 0.2 50 3 13 TLO84I D,J.N 2-403
T
LinCMOS, High Bias 4 18 5 |, (‘)’31 10 | 2.2 | 5.3 | TLC274Al D,JN 2-575
T
LinCMOS, High Bias 4 18 2 |, gg1 10 | 2.2 | 5.3 | TLC274BI D,JN 2-575
T
LinCMOS, High Bias 4 18 LR g;’] 10 | 2.2 | 63| TLC274 D.JN 2-575
T
LinCMOS, High Bias 4 18| 08 |, (‘)’gs 10 | 2.2 | 53| TLC279I D,JN 2-575
LinCMOS, Low Bias 4 18 5 nggs 50 | 0.1 | 0.05| TLC27L4Al D.JN 2-639
LinCMOS, Low Bias 4 18 2 nggs 50 | 0.1 | 0.05| TLC27L4BI D,JN 2-639
LinCMOS, Low Bias 4 18 10 nggs 50 | 0.1 [ 0.05| TLC27L4l D.JN 2-639
T
LinCMOS, Low Bias a | 18|09 | ggs 50 | 0.1 | 0.05| TLC27LOL DJN |2-639
T
LinCMOS, Medium Bias 4 18 5 1o ggs 25 | 0.6 | 0.6 | TLC27M4AI D.J.N 2-703
LinCMOS, Medium Bias 4 18 2 nggs 26 | 0.6 | 0.6 | TLC27M4BI D.JN 2-703
T
LinCMOS, Medium Bias a | 18| 10 |, ggs 25 | 06 | 0.6 | TLc27Mal | DJUN  |2-703
T
LinCMOS, Medium Bias a | 18|09 | ggs 25 | 06 | 0.6 | TLc27Mol | DN |2-703
T
LinCMOS, Micro Power, Precision 4 18 | 195 | gg7 500 | 0.11| 0.06{ TLC1079I D.JGP |2-749
Excalibur, High Speed, Precision 4 40 | 05 | 25 | 1000] 2 0.9 | TLE20241 | DW,FK,J,N | 5-9
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OPERATIONAL AMPLIFIERS

SELECTION GUIDE

internally compensated, quad

commercial temperature range

(Values specified for TpA = 25°C)
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SUPPLY
voLtage | V10 | B | Avp | By | SR PAGE
DESCRIPTION W (mV) | nA) | (VimV)| (MHz) | (V/us)|  TYPE | PACKAGES |\ ~
MIN | MAX | MAX | max| min | Tve | TvP
BIFET, General Purpose 35| 18| 10 | 0.2 | 25 | 3 13 LF347 DJN |23
General Purpose 3 30 7 —-250] 25 | 0.6 0.3 LM324 D,J.NW 2-33
General Purpose 3 | 30 | 3 |-100] 25 | 0.6 | 0.3 | LM324A | DJNW |2-33
General Purpose +4 +18 6 200 25 1 0.5 LM348 D,J,N 2-39
S,ngle Supply, Norton Amplifier, S/S 4 32 _ 200 1.2 25 0.5 LM3900 DN 2.56
Bipolar D/S| £2 | +16
siS| 3 | 36
, B - 1 . MC34 D,J,N 2-1
Low Power, Bipolar DSl =i5] =18 10 500 20 0.6 C3403 J 37
Quad uA741, High Performance +4 +18 6 500 20 3 1.7 RC4136 D,J.NW 2-173
BIFET, Low Power, Precision +35| 18] 15 | 02| 5 | 1.1 | 2.9 | TLO34AC DJN |2245
BIFET, Low Power, Precision +3.5| +18 4 0.2 5 1.1 2.9 TLO34C D.J.N 2-245
General Purpose +2 | 18| 5 | 250 | 60 | 0.5 | 0.6 | TLO44C JNW | 2-269
BIFET, Precision 35| 18| 15 | 0.2 | 50 | 2.7 | 16 | TLOBAAC DJN |2327
BIFET, Precision 35| 18| 4 | 02| 50 | 2.7 | 16 | TLO54C DJN |2327
BIFET, Low Power £35| 18| 6 | 02| 4 1 | 3.5 | TLOG4AC DJN |2357
BIFET, Low Power +35| 18| 3 | 02| 4 1 | 3.5 | TLOB4BC DJN |2357
BIFET, Low Power 35| 18| 15 | 04| 3 1 | 3.6 | TLOBAC DJN  |2357
BIFET, Low Noise +35| 18| 6 | 02| 50 | 3 13 | TLO74AC DJN  |2387
BIFET, Low Noise 35| x18| 3 | 02| 50 | 3 13 | TLO74BC DJN |2-387
BIFET, Low Noise 35| 18| 10 | 0.2 | 50 | 3 13 | TLO074C D.JN |2387
BIFET, Low Noise £35| 18| 10 | 02| 25 | 3 13 | TLO75C JN 2-387
BIFET, General Purpose +3.56| +18 6 0.2 50 3 13 TLOB4AC D,J,N 2-403
BIFET, General Purpose +3.5| +18 3 0.2 50 3 13 TLO84BC D,J.N 2-403
BIFET, General Purpose 36| 18| 15 | 0.4 | 25 | 3 13 | TLO84C DJN |2-403
BIFET, General Purpose 35| 18| 15 | 04| 25 | 3 13 | TLO85C JN 2-403
High Performance, Bipolar x4 | «18| 6 | 500]| 20 | 3 2 TL136C N 2.437
T
LinCMOS, High Bias 14| 18 5 |, ng 10 | 2.2 | 5.3 | TLC254AC DJN | 2-469
LinCMOS, High Bias 1.4 18 2 nggs 10 | 2.2 | 5.3 | TLCc254BC DJN |2-469
LinCMOS, High Bias 14| 18| 10 nggs 10 | 2.2 | 53| TLC254C DJN |2469
LinCMOS, Low Bias 14| 18| s nggs 30 | 0.1 | 0.05| Tic2sLaac| DUN | 2:469
LinCMOS, Low Bias 14| 18| 2 nggs 30 | 0.1 | 0.05| TLc25L4BC| DJUN | 2-469
LinCMOS, Low Bias 14| 18| 10 nggs 30 | 0.1 | 0.05]| TLC25L4C DJN |2469
T
LinCMOS, Medium Bias 14| 18 5 |, ggs 20 | 0.6 | 0.6 |TLC25MaAC] DJUN | 2-469
LinCMOS, Medium Bias 14| 18] 2 nggs 20 | 0.6 | 0.6 |TLc25M4BC| DJUN | 2-469
LinCMOS, Medium Bias 14| 18| 10 ng§5 20 | 06 | 06| TLc25Mac| DJUN | 2-469
i
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OPERATIONAL AMPLIFIERS
SELECTION GUIDE

internally compensated, quad

commercial temperature range

(Values specified for TpA = 25°C)

-
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suepLy [ R o | sn
10 | 8 | Avp | Bq
VOLTAGE
DESCRIPTION W (mV) | (nA) |(vimV)|(MH2) | (v/us)|  TYPE | PACKAGES P::E g
MIN | MAX | MAX | MAX| MIN | TYP | TYP g
T
LinCMOS, High Bias 3| 18] s 1 10 | 22| 53| Tc27aac | DIN  [2575| £
0.005 <
A S Typ =]
LinCMOS, High Bias 3| 18| 2 10 | 22 | 53| TLc274Bc | DUN  |2575] u=
0.005 =
) - Typ -
LinCMOS, High Bias 3 | 18] 10 10 | 22 | 5.3 TLc27aC DUN [2575| e
0.005, ]
. e Typ -
LinCMOS, High Bia 3 18 0.9 10 2.2 5.3 TLC279C D,J,N 2-575 )
: on Blas 0.005 c
LinCMOS, Low Bias 3| 18] 5 | ™| s0 | 01| o008|Tico7aac| opun 2639 2
' 0.005 L o o
LInCMOS, Low Bias 3| 18] 2 Ongs 50 | 0.1 | 0.05|Tlc27LaBc| DUN 2639
LinCMOS, Low Bias 3 | 18| 10 nggs 50 | 0.1 | 0.05] TLca7tac | DUN  |2-639
LinCMOS, Low Bias 3 | 18 | 09 nggs 50 | 0.1 | 0.05| TLc27L9c | DN |2-639
LInCMOS, Medium Bias 3| 18] s nggs 25 | 0.6 | 0.6 |TLc27MaAC| DN |2-703
LInCMOS, Medium Bias 3| 18] 2 nggs 25 | 0.6 | 0.6 |TLc27marc| DUN  |2-703
LinCMOS, Medium Bias 3 | 18| 10 nggs 25 | 06 | 0.6 | TLc27mMac | DJIN  |2-703
LinCMOS, Medium Bias 3| 18| o9 nggs 265 | 07 | 0.6 | TLcazmoc | DUN | 2703
T
LinCMOS, Micro Power, Precision 14| 18 |15 | (;'37 500 | 0.1 | 0.05| TLc1079c | DJUN  |2-749
Excalibur, High Speed, Precision 4 40 0.5 25 1000 2 0.9 | TLE2024C | DW,FK,J,N 5-9
Texas W
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OPERATIONAL AMPLIFIERS
CROSS-REFERENCE GUIDE

Replacements are based on similarity of electrical and mechanical characteristics as shown in currently published data.
Interchangeability in particular applications is not guaranteed. Before using a device as a substitute, the user should compare
the specifications of the substitute device with the specifications of the original.

-—

Texas Instruments makes no warranty as to the information furnished and buyer assumes all risk in the use thereof. No

liability is assumed for damages resulting from the use of the information contained herein. c

Manufacturers are arranged in alphabetical order. -g

(1]

ADVANCED SUGGESTED PAGE £

LINEAR TI NO ‘5

DEVICES REPLACEMENT ’ -

ALD1701 or TLC271 2-479 E

ALD1702 or —

ALD1703 E

(-]

S

ANALOG SUGGTElSTED PAGE (]

DEVICES REPLACEMENT No.
AD510 or AD517 OP-07 2-147
DIRECT SUGGESTED
FAIRCHILD TI Ti P: g E
REPLACEMENT REPLACEMENT :
uA714 0OP-07C 2-147
uA714E OP-07E 2147
uA714L OP-07D1 2-147
uA741 uA741 2-837
uA747 uA747 2-845
uA748 uA748 2-851
uA771 TLO71 2-387
uA771A TLO71B or TLO81B 2-387
uA771B TLO71A or TLO81A 2-387
uA771L TLO81 2-403
uA772 TLO72 2-387
uA772A TLO72B 2-387
uA772B TLO72A or TLO82A 2-387
uA772L TLO82 2-403
uA774 TLO74 2-387
uA774B TLO74A or TLO74B 2-387
uA774L TLO84 2-403
Texas 1-27
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OPERATIONAL AMPLIFIERS
CROSS-REFERENCE GUIDE

GENERAL SUGGTEISTED PAGE
1 ELECTRIC REPLACEMENT NO.
ICL7611, or ICL7612, TLC271 2-479
Q or ICL7613
3 ICL7621 TLC272 2-543
3 ICL7641 TLC274 or TLC27L9 2.575
2 ICL7642 TLC27M9 2-703
L
= SUGGESTED
> HARRIS TI PAGE
° REPLACEMENT No.
3 HA2515 LM318 251
2 HAB130-5 OP-07E 2-147
o HAB5135.5 0P-07C 2-147
o
=
SUGGESTED
INTERSIL Tl ".CSE
REPLACEMENT :
ICL7611, or ICL7612, TLC271 2-479
or ICL7613
ICL7621 TLC272 2-543
ICL7641 TLC274 or TLC27L9 2-575
ICL7642 TLC27M9 2-703
LINEAR mr«Tns‘cT SUGGTEISTED PAGE
TECHNOLOGY REPLACEMENT REPLACEMENT NO.
LT1001 0P-07C, OP-07D, 2-147
or OP-O7E
LT1007 LT1007 2-83
LT1007A LT1007A 2-83
LT1037 LT1037 2.83
LT1037A LT1037A 2-83
SUGGESTED
MAXIM Tl P'cgs
REPLACEMENT .
ICL7611, or ICL7612, TLC271 2-479
or ICL7613
ICL7621 TLC272 2-543
ICL7641 TLC274 or TLC27L9 2-675
ICL7642 TLC27M9 2-703
T (]
128 ixas W
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OPERATIONAL AMPLIFIERS
CROSS-REFERENCE GUIDE

DIRECT SUGGESTED
MOTOROLA T i PAGE
REPLACEMENT REPLACEMENT No. 1
MC748 uA748 2-851
MC1458 MC1458 2.133
MC1558 MC1558 2-133 c
MC1709 uA709 2.833 R=l
MC1741 uA741 2-837 ®
MC1747 uA747 2-845 £
MC3303 MC3303 2.137 =
MC3403 MC3403 RC4136 2.137 o
MC4558 RC4558 2177 =
MC4741 LM348 2.39 -
MC34001 TLO71 or LF351 2-387 =
MC34002 TLO72 or LF353 2.387 -
MC34004 TLO74 or LF347 2-387 g
MC34004B TLO74A or LF3478 2.387 o
()
DIRECT SUGGESTED
NATIONAL T T PAGE
REPLACEMENT REPLACEMENT No.
LF347 LF347 TLO74 or TLOB4 2.3
LF347B LF347B TLO74A, TLO74B, 2-3
or TLO84A
LF351 LF351 TLO71 or TLOB1A 2.5
LF353 LF353 TLO72, TLO72A, or TLO82A 2.7
LF411 LF411 TLOB1A 2.9
LF411A TLO71A, TLO71B, 2.387
TLO81A, or TLO81B 2-403
LF412 LF412 TLO72A, TLO82A, 2-11
or TLO82B
LF441 TLOB1 2-357
LF441A TLOB1A or TLO61B 2-357
LF442 TLO62 2.357
LF442A TLO62B 2.357
LF444 TLO64 2.357
LF444A TLO64A 2.357
LHO044 0P-07C 2.147
LHO044B OP-07D 2.147
LHO044C OP-07E 2147
LM201A LM201A 2.13
LM207 LM207 217
LM218 LM218 2-51
LM224 LM224 2-33
LM248 LM248 2-39
LM258 LM258 2-43
Texas W
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OPERATIONAL AMPLIFIERS
CROSS-REFERENCE GUIDE

(Continued)
DIRECT SUGGESTED
1 NATIONAL m TI PAGE
REPLACEMENT REPLACEMENT NoO.
o LM301A LM301A 2-13
o© LM307 LM307 2-17
S LM318 LM318 2-51
g LM324 LM324 2-33
™ LM348 LM348 2-39
- LM358 LM358 2-43
5 LM709 uA709 2-833
= LM741 uA741 2-837
Q LM883 RC4558 2-177
3 LM1458 MC1458 2-133
o LM2800 LM2800 2-55
(= LM2902 LM2902 2-33
o LM2904 LM2904 2-43
S LM3900 LM3900 2-55
LMC660 TLC274 2-575
N SUGGTEISTED PAGE
‘NO.
REPLACEMENT
uPC159 LM318 2-51
uPC251 MC1458 2-133
uPC354 oP-07 2-147
uPC801 TLO71, TLOB1A, 2-387
or LF351
DIRECT SUGGESTED PAGE
PMI Tl m NO
REPLACEMENT REPLACEMENT :
OP-02 uA741 2-837
oP-04 uA747 2-845
OP-07C OP-07C 2-147
OP-07D OP-07D 2-147
OP-07E OP-07E 2-147
OP-07F RC4136 2-173
OP-14C or OP-14E MC1458 2-133
oP-14J MC1558 2-133
OP-15F TLO71, TLOS1A, 2-387
or LF351
OP-27E OP-27E 2-151
OP-27G OP-27G 2-151
OP-37E OP-37E 2-151
0P-37G OP-37G 2-151
OP-215F TLO72, TLOS2A, 2-387
or LF353
T {l’
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OPERATIONAL AMPLIFIERS
CROSS-REFERENCE GUIDE

DIRECT SUGGESTED

RAYTHEON T T P:gE
REPLACEMENT REPLACEMENT : 1
RC4136 RC4136 2173
RC4156 LM348 2-39
RC4157 LM348 2-39 c
RC4558 RC4558 2177 0
RC4559 RC4559 2171 T
:
SUGGESTED
RCA T oy =
REPLACEMENT : -
CAOB1A TLO81 2.403 -
CAOS1A TLO81A 2-403 -
CA082 TLO82 2.403 °=’
CAO82A TLO82A 2-403 ®
CA084 TLO84 2.403 o
DIRECT SUGGESTED
SIGNETICS I Tl Ph‘l‘gE
REPLACEMENT REPLACEMENT :
NE532 LM358 or TLO22 2-43
NE5532 NE5532 2-143
NE5532A NE5532A 2-143
NE5534 NE5534 2-181
NE5534A NE5534A 2-181
SE6534 SE5534 2-181
SE5534A SES534A 2-181
SUGGESTED
SGS-THOMSON I PAGE
REPLACEMENT NO.
TS271 TLC271 2-479
TS271A TLC271A 2-479
TS271B TLC271B 2-479
TS272 TLC272 2-543
TS272A TLC272A 2-543
TS2728 TLC272B 2-543
TS274 TLC274 2-575
TS274A TLC274A 2.575
TS274B TLC274B 2.575
TS27L2 TLC27L2 2.607
TS27L2A TLC27L2A 2-607
TS27L28 TLC27L28B 2-607
TS27L4 TLC27L4 2-639
TS27L4A TLC27L4A 2-639
TS27L4B TLC27L48B 2-639
TS27M2 TLC27M2 2.671
TS27M2A TLC27M2A 2-671
TS27M2B TLC27M2B 2-671
TS27M4 TLC27M4 2-703
TS27M4A TLC27M4A 2.703
TS27M4B TLC27M4B 2.703

{i;
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OPERATIONAL AMPLIFIERS
GLOSSARY

Input Offset Voltage (V|0)

The d-c voltage that must be applied between the input terminals to force the quiescent d-c output voltage to zero 1
or other level, if specified.

Average Temperature Coefficient of Input Offset Voltage (ayj0) g
The ratio of the change in input offset voltage to the change in free-air temperature. This is an average value for the 4=
specified temperature range. g

(Vio @ TA(1)) = (Vi0 @ TA(2) o

ay|o = 10 A o Al2) where TA(1) and TA(2) are the specified temperature extremes. .2
TA() = TA2) c

Input Offset Current (lj0) ©
e

The difference between the currents into the two input terminals with the output at zero volts. 0:3

. <))

Average Temperature Coefficient of Input Offset Current (ajjQ) (U]
The ratio of the change in input offset current to the change in free-air temperature. This is an average value for the
specified temperature range.

o @ Ta1) ~(ho @ Ta(2)
all0 = where T, and T are the specified temperature extremes.
0 [ TA(1) -TA2) A1) A(2)
Input Bias Current (ljg)
The average of the currents into the two input terminals with the output at zero volts.
Common-Mode Input Voltage (V|C)
The average of the two input voltages.

Common-Mode Input Voitage Range (V|CR)

The range of common-mode input voltage that if exceeded will cause the amplifier to cease functioning properly.

Differential Input Voltage (V|p)

The voltage at the noninverting input with respect to the inverting input.

Maximum Peak Output Voltage Swing (Vom)

The maximum positive or negative peak output voltage that can be obtained without waveform clipping when the
quiescent d-c output voltage is zero.

Maximum Peak-to-Peak Output Voltage Swing (Vopp)

The maximum peak-to-peak output voltage that can be obtained without waveform clipping when the quiescent d-c
output voltage is zero.

Large-Signal Voltage Amplification (Ay)

The ratio of the peak-to-peak output voltage swing to the change in input voltage required to drive the output.

Differential Voltage Amplification (Ayp)

The ratio of the change in output voltage to the change in differential input voltage producing it.
{f
I EXAS 1-33
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OPERATIONAL AMPLIFIERS
GLOSSARY

Maximum-Output-Swing Bandwidth (Bowm)

The range of frequencies within which the maximum output voltage swing is above a specified value.
Unity-Gain Bandwidth (B1)

The range of frequencies within which the open-loop voltage amplification is greater than unity.
Phase Margin (¢m)

The Zal:usolute value of the open-loop phase shift between the output and the inverting input at the frequency at which
the modulus of the open-loop amplification is unity.

Gain Margin (Am)

The reciprocal of the open-loop voltage amplification at the lowest frequency at which the open-| Ioop phase shift is
such that the output is in phase with the inverting input.

uoljewWIOoU| [eIBUSL) !

Input Resistance (r;j)

The resistance between the input terminals with either input grounded.

Differential Input Resistance (rid)

The small¥signal resistance between the two ungrounded input terminals.

Output Resistance (rg)

The resistance between the output terminal and ground.

Input Capacitance (Cj)

The capacitance between the input terminals with either input grounded.

Common-Mode Input Impedance (zjc)

The parallel sum of the small-signal impedance between each input terminal and ground.

Output Impedance (zg)

The small-signal impedance between the output terminal and ground.

Common-Mode Rejection Ratio (kcmR. CMRR)

The ratio of differential voltage amplification to common-mode voltage amplification.

NOTE: This is measured by determining the ratio of a change in input common-mode voltage to the resulting change
in input offset voltage.

Supply Voltage Sensitivity (kgys. AV]0/AVCC)

The absolute value of the ratio of the change in input offset voltage to the change in supply voltages producing it.
NOTES: 1. Unless otherwise noted, both supply voltages are varied symmetrically.
2. This is the reciprocal of supply voltage rejection ratio.

Supply Voltage Rejection Ratio (kgyR. AVcC/AV|0)

The absolute value of the ratio of the change in supply voltages to the change in input offset voltage.
NOTES: 1. Unless otherwise noted, both supply voltages are varied symmetrically.
2. This is the reciprocal of supply voltage sensitivity.

Exas W
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OPERATIONAL AMPLIFIERS
GLOSSARY

Equivalent Input Noise Voltage (Vp)

The voltage of an ideal voltage source (having an internal impedance equal to zero) in series with the input terminals
of the device that represents the part of the internally generated noise that can properly be represented by a voltage

—

source.
c
Equivalent Input Noise Current (Ip) g
The current of an ideal current source (having an internal impedance equal to infinity) in parallel with the input terminals g
of the device that represents the part of the internally generated noise that can properly be represented by a current -
source. (=]
[($4
N = [=
Average Noise Figure (F) -
The ratio of (1) the total output noise power within a designated output frequency band when the noise temperature S
of the input termination(s) is at the reference noise temperature, TQ, at all frequencies to (2) that part of (1) caused g
by the noise temperature of the designated signal-input termination within a designated signal-input frequency band. o
. o
Short-Circuit Output Current (ios)
The maximum output current available from the amplifier with the output shorted to ground, to either supply, or to
a specified point.
Supply Current (Icc)
The current into the Vg or Vcc + terminal of an integrated circuit.
Total Power Dissipation (Pp)
The total d-c power supplied to the device less any power delivered from the device to a load.
NOTE: Atnoload: Pp = Vecc+ * lcc+ + Vee- +lcc--
Crosstalk Attenuation (Vg1/Vo2)
The ratio of the change in output voltage of a driven channel to the resulting change in output voltage of another channel.
Rise Time (ty)
The time required for an output voltage step to change from 10% to 90% of its final value.
Total Response Time (Settling Time) (ttot)
The time between a step-function change of the input signal level and the instant at which the magnitude of the output
signal reaches for the last time a specified level range (+€) containing the final output signal level.
Overshoot Factor
The ratio of (1) the largest deviation of the output signal value from its final steady-state value after a step-function
change of the input signal, to (2) the absolute value of the difference between the steady-state output signal values
before and after the step-function change of the input signal.
Slew Rate (SR)
The average time rate of change of the closed-loop amplifier output voltage for a step-signal input.
:i
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COMPARATORS
SELECTION GUIDE

military temperature range (Values specified at TA = 25°C)
POWER SUPPLY RESPONSE
Vee+ Vee - Vio [T:] loL TIME PAGE 1
DESCRIPTION P Al
o NOM NOM MAX MAX MIN TYP TYPE | PACKAGE| o,
v) v) (mV) (uA) (mA) (ns) c
.0
single channel ‘5
Strobe 4-30 0 3 0.1 8 115 |LM111 FK,J,JG,U| 3-3 E
Ultra Low Power, Strobe 4—-30 (4] 7.5 0.1 1.6 1200 LP111 FK,JG 3-29 s
Strobe 4-30 0 1.5 0.05 50 150 [LT1011M JG,L 3-37 "E
Strobe 4-30 0 0.5 0.025 50 150 |[LT1011AM| JG.L 3-37 -_—
Ultra-Fast, Precision 5 -5 +2 10 10 10 |[LT1016M JG,L 3-61 ]
o
dual channel g
Low Power, Bipolar 4-30 0 5 0.1 6 300 [LM193 FK,JGL | 3-21 8
Dual TL510M 12 -6 2 15 2 30 |[TL514M FK.JW | 3-69
Ultra Low Supply, LinCMOS | 1.4—18 0 10 t 6 200 |TLC352M FK,JG | 3-103
High Speed, LInCMOS 4-18 0 10 t 6 200 |[TLC372M FK,JG | 3-119
Uitra Low Power, 4-18 0 5 t 6 1100 [TLc393m | FkuG | 3135
Open-Drain Output
Ultra Low Power,
4-18 5} 5 t 4 1300 |TLC3702M| FK,JG | 3-151
Push-Pull Output
quad channel
Low Power, Bipolar 4-30 0 5 -0.1 6 300 |[LM139 FK,J 3-17
Precision Input 4—-30 0 2 -0.1 6 300 LM139A FK.J 3-17
Ultra Low Power, 4-18 0 5 t 6 1100 |TLcasem | FkJ | 3-89
Open-Drain Output
Ultra Low Supply, LinCMOS | 1.4—18 0 10 t 6 200 |TLC354M FK,J 3-111
High Speed, LinCMOS 4-18 0 10 t 6 200 [TLC374M FK.J 3-127
Ultra Low Power,
ra Low Fower 4-18 0 5 t 4 1300 [TLC3704M| FKJ | 3-157
Push-Pull Output

t Typically 6 pA
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1 POWER SUPPLY RESPONSE
Vee+ Vee - Vio [T oL TIME PAGE
DESCRIPTION TYPE P, A
NOM NOM MAX MAX MIN TYP ACKAGE NO.
m (V) (V) (mV) (uA) (mA) (ns)
1]
(=b dual channel
3 Automotive LM393 4—-30 [o] 7 0.25 6 300 LM2903 D,JG,P 3-21
— Ultra-Low Supply, LinCMOS 1.4-18 o 10 T 6 200 TLC352| D,JG,P 3-103
"3- High Speed, LinCMOS 3-—-18 o] 10 T 6 200 TLC372I D,JG,P 3-119
=ty Ultra Low Py f
o ra Fow Fower 3-18 0 5 1 6 1100 | TLC3931 | DJGP | 3-135
4 Open-Drain Output
3 Ultra Low Power,
o Push-Pull Output 3—-18 [} 5 T 4 1300 TLC37021 D,JG,P 3-1561
(=
g quad channel
Automotive Temp. LM339 4-30 [¢] 7 -0.25 6 300 LM2901 D,J,N 3-17
Low-Cost LM2901 4—-26 (0] 20 0.5 6 300 LM3302 D,J.N 3-25
Ultra Low Power,
+5 -0.025 2 8000 LP2901 D,J.N -3
Automotive LP339, Bipolar 5 0 0 J 3-33
Ultra Low Supply, LinCMOS 1.4-18 [} 10 t 6 200 TLC354| D,J,N 3111
Open-Drain Output 3-18 [*] 5 t 6 1100 TLC339! D,J,N 3-89
High Speed, LinCMOS 3-18 0 10 t 6 200 TLC3741 D,J.N 3-127
Push-Pull Output 3-18 (o] 5 t 4 1300 TLC3704! D,J.N 3-157
t Typically 5 pA
1-38 l
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COMPARATORS
SELECTION GUIDE

industrial temperature range (Values specified at TA = 25°C)
POWER SUPPLY RESPONSE 1
DESCRIPTION Vee+ | Vee- Vio iB lo TIME Tvpe | package| TAGE
NOM NOM MAX MAX MIN TYP NO.
V) (V) (mV) (uA) (mA) (ns) c
S
single channel ‘s
Strobe 4-30 0 3 0.1 8 115 | LM211 D,JGP | 3-3 £
Ultra Low Power, Strobe 4-30 0 7.5 0.1 1.6 1200 | LP211 D,JGP | 3-29 3
Single LM339 4-30 0 5 -0.1 6 300 | TL331I D,JGP | 3-65 ‘E
dual channel T
D
Industrial LM393 4-30 0 5 0.25 6 300 | Lm293 D,JGP | 3-21 )
Industrial LM393, Low Offset 4-30 0 2 0.25 6 300 | LM293A D,JGP | 3-21 c
Ultra Low Supply, LinCMOS | 1.4—18 0 10 T 6 200 | TLC352 D,JG,P | 3-103 3
High Speed, LiInCMOS 3-18 0 10 T 6 200 | TLC3721 D,JGP | 3-119
Ultra Low Power,
ra Low Fower 3-18 0 5 t 6 1100 | TLc3e3l | pJGP | 3135
Open-Drain Output
Ultra Low Power,
3-18 0 5 t 4 1300 | TLC37021 | D,JG,P | 3-151
Push-Pull Output
quad channel
Industrial LM339 4-30 0 5 -0.25 6 300 | LM239 DJN | 317
Industrial LM339, Low Offset 4-30 0 2 -0.25 6 300 | LM239A D.JN | 3-17
Itra Low Power,
Ultra Low Power, 4-30 o +5 |-0.025| 20 8000 | LP239 DJN | 3-33
Industrial LP339, Bipolar
Ultra Low Power,
) 3-18 0 5 t 6 1100 | TLC339I D,J.N 3-89
Open-Drain Output
Ultra Low Supply, LinCMOS 1.4-18 [¢] 10 1 6 200 TLC354I D,J.N 3-111
High Speed, LinCMOS 3-18 0 10 1 6 200 | TLC374 D.JN | 3-127
Utra Low Power, 3-18 0 5 1 4 1300 | TLC37041 | DJUN | 3157
Push-Pull Output

1 Typically 5 pA

Texas {? 1-39
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COMPARATORS
SELECTION GUIDE

commercial temperature range (Values specified at TA = 25°C)
1 POWER SUPPLY RESPONSE
- V| [ ! TIM)
DESCRIPTION Vec+ | Vee 10 18 oL N Tvp | packace| PASE
NOM NOM MAX MAX MIN TYP NO.
G) (V) (V) (mV) (uA) (mA) (ns)
o
¢=b single channel
3 Strobe 4-30 0 7.5 0.25 8 115 | LM311 D,JGP | 33
== |Ultra Low Power, Strobe 4-30 0 7.5 0.1 1.6 1200 | LP311 D,JGP | 3-29
5‘ Strobe 4-30 0 0.5 0.025 50 150 |[LT1011AC| JGLP | 3-37
3- Strobe 4-30 0 1.5 0.05 50 150 | LT1011C JGLP | 3-37
= |Ultra-Fast Precision 5 -5 +3 10 10 10 |LT1016C | D,JG,L,P | 3-61
3 Single LM339 4—-30 0 5 ~0.25 6 300 [ TL331C D,JG,P | 3-65
Q MAX
~+ | Output Enable 5 0 1 — 16 25 | TL712 DJG,P | 3-77
g MAX k
High Speed 5 0 — — 16 7 | TL714C D,P 3-81
: MAX
High Speed o] -5.2 +1 — 16 Max 12 | TL721 D,JG,P | 385
dual channel
Low Power, Bipolar 4—-30 0 5 0.25 6 300 LM393 D,JG,P 3-21
Precision Input 4-30 0 2 0.25 6 300 [LMm393A D,JG,P | 3-21
Ultra Low Supply, LinCMOS 1.4—18 0 10 t 6 200 |TLC352C | D,JG,P | 3-103
High Speed, LInCMOS 3-18 0 10 t 6 200 |TLC372C [ DJGP | 3-119
Ultra Low Power,
3-18 0 5 t 6 1100 | TLC393C | D,JG,P | 3-135
Open Drain Output, CMOS
Ultra Low Power,
3-18 0 5 t 4 1300 | TLC3702C| D,JG,P | 3-151
Push-Pull Output, CMOS

T Typically 5 pA
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COMPARATORS
SELECTION GUIDE

commercial temperature range (Values specified at Tp = 25°C)
POWER SUPPLY RESPONSE
Y Vee - ! 1 E P 1
DESCRIPTION CC+ cc Vio 1B oL ™ v  |packace| PAGE
NOM NOM MAX MAX MIN TYP NO.
v) V) (mV) (uA) (mA) (ns) c
2
quad channel q‘.un
Low Power, Bipolar 4-30 0 5 -0.25 6 300 |LM339 DJN | 317 £
Precision Input 4-30 0 2 ~0.25 6 300 | LM339A DJN [ 317 ‘o'
Ultra Low Power, Bipolar 4—30 0 +5 | -0.025 6 8000 | LP339 DJN | 3-33 'E
Ultra Low Power, —
3-18 ) 5 t 1100 | TLC339C DJN | 3-89
Open-Drain Output, CMOS . 6 8 (—U
Ultra Low Supply, LInCMOS | 1.4—18 0 10 t 6 200 | TLC354C DJN | 3111 e
High Speed, CMOS 3-18 0 10 t 6 200 [ TLC374C DJN [ 3-127 8
Ultra Low Power, Q
3-18 t 4 1300 | TLC3704C| DJN | 3-157
Push-Pull Output, CMOS 0 5 3 ° (D

t Typically 5 pA
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COMPARATORS
CROSS-REFERENCE GUIDE

Replacements are based on similarity of electrical and mechanical characteristics as shown in currently published data.
Interchangeability in particular applications is not guaranteed. Before using a device as a substitute, the user should compare
the specifications of the substitute device with the specifications of the original.

—

Texas Instruments makes no warranty as to the information furnished and buyer assumes all risk in the use thereof. No
liability is assumed for damages resulting from the use of the information contained herein.

c
Manufacturers are arranged in alphabetical order. _Q
™)
©
LINEAR oln:_:;m' sueeTelsrso PAGE g
TECHNOLOGY REPLACEMENT REPLACEMENT No. o
LT1011A LT1011A 3-37 £
LT1011 LT1011 3-37 -
LT1016 LT1016 3-61 ©
LT1017 TLC352, 3-103 H
TLC392, c
or TLC3702 3-151 [}
LT1018 TLC352, 3-103 Q
TLC392,
or TLC3702 3-151
DIRECT SUGGESTED
NATIONAL T T P&?E
REPLACEMENT REPLACEMENT :
LM311 LM311 3-3
LM339 LM339 TLC339 317
LM393 LM393 TLC393 3-21
LM2901 LM2901 TLC339 317
LM3302 LM3302 3-25
LP339 LP339 TLC339 3-33
o sueeﬁsren PAGE
NO.
REPLACEMENT
CMPO4F LM339 or 317
LM3302 or 325
LM2901 or 3-17
TLC339 3-89

XAS ‘Q’P 1.43
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COMPARATORS
GLOSSARY

Input Offset Voltage (V|0)

The d-c voltage that must be applied between the input terminals to force the quiescent d-c output voltage to the 1
specified level.

Average Temperature Coefficient of Input Offset Voltage (cv)Q) g
The ratio of the change in input offset voltage to the change in free-air temperature. This is an average value for the 4=
specified temperature range. g

P

Vio@T I-Vip@T, )
ay|0 = 10 AT) 10 A2) where Ta(1) and TA(2) are the specified temperature extremes. .2
TA() -TA(2) c
Input Offset Current (lj0) ©
P
The difference between the currents into the two input terminals with the output at the specified level. G=>

Average Temperature Coefficient of Input Offset Current («j0) 3
The ratio of the change in input offset current to the change in free-air temperature. This is an average value for the
specified temperature range.

ho @ Ta(1)) - (o @ TA(2))
o = where T and T, are the specified temperature extremes.
1o [ TA(1) - TA(2) Al EneTAR) ’

Input Bias Current (I|B)

The average of the currents into the two input terminals with the output at the specified level.
High-Level Strobe Current (ljH(s))

The current flowing into or out of* the strobe at a high-level voltage.
Low-Level Strobe Current (lj(s))

The current flowing out of* the strobe at a low-level voltage.

High-Level Strobe Voltage (V|H(s))

For a device having an active-low strobe, a voltage within the range that is guaranteed not to interfere with the operation
of the comparator.

Low-Level Strobe Voltage (V|L(s))

For a device having an active-low strobe, a voltage within the range that is guaranteed to force the output high or

low, as specified, independently of the differential inputs.
Input Voltage Range (Vj)

The range of voltage that if exceeded at either input terminal will cause the comparator to cease functioning properly.
Common-Mode Input Voltage (Vic)

The average of the two input voltages.
*Current out of a terminal is given as a negative value.

{}
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COMPARATORS
GLOSSARY

Common-Mode Input Voltage Range (V|CR)

The range of common-mode input voltage that if exceeded will cause the comparator to cease functioning properly.

Differential Input Voltage (V|p)

The voltage at the noninverting input with respect to the inverting input.

Differential Input Voltage Range (V|p)

The range of voltage between the two input terminals that if exceeded will cause the comparator to cease functioning
properly.

Differential Voltage Amplification (Ayp)

The ratio of the change in output to the change in differential input voltage producing it with the common-mode input
voltage held constant.

High-Level Output Voltage (VOH)

The voltage at an output with input conditions applied that according to the product specification will establish a high
level at the output.

Low-Level Output Voltage (VQL)

The voltage at an output with input conditions applied that according to the product specification will establish a low
level at the output.

High-Level Output Current, (IQH)

The current into* an output with input conditions applied that according to the product specification will establish
a high level at the output.

Low-Level Output Current, (IQL)

The current into* an output with input conditions applied that according to the product specification will establish
a low level at the output.

Output Resistance (rg)

The resistance between an output terminal and ground.

Common-Mode Rejection Ratio (kcmR, CMRR)

The ratio of differential voltage amplification to common-mode voltage amplification.
NOTE: This is measured by determining the ratio of a change in input common-mode voltage to the resulting change
in input offset voltage.

Supply Current (Iicc +. Icc -)

The current into* the Vgc + or Vcc — terminal of an integrated circuit.

Total Power Dissipation (Pp)

The total d-c power supplied to the device Iesé any power delivered from the device to a load.
NOTE: At noload: Pp = Vcc+ * lIcc+ + Vec- ¢ lcc--

*Current out of a terminal is given as a negative value.

1-46 Texas %
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COMPARATORS
GLOSSARY

Response Time

The interval between the application of an input step function and the instant the output crosses the logic threshold
voltage.

NOTE: The input step drives the comparator from some initial condition sufficient to saturate the output (or in the
case of high-to-low-level response time, to turn the output off) to an input level just barely in excess of that required
to bring the output back to the logic threshold voltage. This excess is referred to as the voltage overdrive.

—

Strobe Release Time

The time required for the output to rise to the logic threshold voltage after the strobe terminal has been driven from
its active logic level to its inactive logic level.

General Information

*Current out of a terminal is given as a negative value.
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SPECIAL FUNCTIONS
SELECTION GUIDE

precision timers

military temperature range

(Values specified for TA = 25°C)

POST OFFICE BOX 655012 ¢ DALLAS, TEXAS 76265

—

TIMING PAGE
DESCRIPTION OUTPUT CURRENT TYPE PACKAGES
o cu FROM TO NO. c
Single Timer, Bipolar +200 mA 1us Hours SE555 FK,JG 4-37 <)
Single Timer, Bipolar +200 mA 1us Hours SE555C FK,JG 4-37 -
Dual Timer, Bipolar +200 mA 1us Hours SE556 FK,J 4-49 [}
Dual Timer, Bipolar +200 mA 1ps Hours SES56C FK,J 4-49 E
100 mA H
LinCMOS, Single High-Speed Timer 10 mA 1pus Hours TLC555M FK,JG 4-195 2
) ! ! 100 mA £
LinCMOS, Dual High-Speed Timer 1us Hours TLC556M FK,J 4-203
-10 mA b
@©
fed
automotive temperature range (Values specified for Tp = 25°C) 8
(4]
TIMING PAGE
DESCRIPTH Pl
SCRIPTION OUTPUT CURRENT [ 5 TYPE PACKAGES NO. Q
Single Timer, Bipolar +200 mA 10 pus Hours SA555 D.JG,P 4-37
Dual Timer, Bipolar +200 mA 10 ps Hours SA556 D,J,N 4-49
10 A
LinCMOS, Single High-Speed Timer _ 12 :A 1ps Hours TLC555I D,JG,P 4-195
1 A
LinCMOS, Dual High-Speed Timer _(1)3 :A 1us Hours TLC5561 D,J.N 4-203
commercial temperature range (Values specified for Tp = 25°C)
TIMING PAGE
DESCRIPTION TPUT ACKAGE
OUTPUT CURRENT TROM To TYPE PACKAGES NO.
Single Timer, Bipolar +200 mA 10 ps Hours NES55 D,JG,P 4-37
Dual Timer, Bipolar +200 mA 10 us Hours NE556 D,J.N 4-49
LinCMOS, Single High-Speed Timer, 100 mA
1 H Tl 1 D,P 4-179
1-Volt Operation -10 mA ks ours LCss1C
LinCMOS, Dual High-Speed Timer, 100 mA
, 4-187
1-Volt Operation 10 mA Tas Hours | TLC552C DN 8
. . " . 100 mA
LinCMOS, Single High-Speed Timer —10mA 1ps Hours TLC555C D,JG,P 4-195
. . . 100 mA
LinCMOS, Dual High-Speed Timer 10 mA 1ps Hours TLC556C D,J.N 4-203
Programmable Timer/Counter 4 mA 10 ps Days uA2240C N 4-221
i
I EXAS 1-49
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SPECIAL FUNCTIONS
SELECTION GUIDE

current mirrors

(Values specified for Tp = 25°C)

TEMPERATURE CURRENT RATIO INPUT CURRENT PAGE
DESCRIPTION RANGE INPUT TO OUTPUT RANGE TYPE PACKAGES NO.
Programmable 0°C to 70°C 3:1to 1:15 Variable TLO10C P 4-81
Programmable —-40°C to 856°C 3:1to 1:156 Variable TLO10OI P 4-81
Fixed 0°C to 70°C 1:1 1uAto 1 mA TLO11C LP 4-85
Fixed -40°C to 86°C 1:1 1uAto 1 mA TLO11I LP 4-85
Fixed 0°C to 70°C 1:2 1pAto 1 mA TLO12C LP 4-85
Fixed —40°C to 85°C 1:2 1A to 1 mA TLO12I LP 4-85
Fixed 0°C to 70°C 1:4 1uAto 1 mA TLO14AC LP 4-85
Fixed 0°C to 70°C 1:2 2 pA to 2 mA TLO21C LP 4-85
Fixed —40°C to 85°C 1:2 2 uA to 2 mA TLO21I LP 4-85
Hall-Effect switches (Values specified for TA = 25°C)
RELEASE POINT OPERATING POINT MINIMUM PAGE
(GAUSS) (GAUSS) HYSTERESIS TYPE PACKAGES NO.
MIN MAX (GAUSS)
-250 250 50 TL170C LP 4-121
100 600 230 TL172C LP 4-123
25 450 30 TL3013C LU 4-165
125 500 50 TL3019C LU 4-167
50 350 20 TL3020C LJ 4-169
-250 250 50 TL3101 LU 4-171
Hall-Effect linear circuits (Values specified for Tp = 25°C)
LINEAR RANGE SENSITIVITY PAGE
(GAUSS) (mV/GAUSS) TYPE PACKAGES NO.
+500 1.4 TL173 LP 4-125
+500 1.4 TL3103 LU 4-173
sonar ranging functions (Values specified for TpA = 25°C)
DESCRIPTION TYPE PACKAGES P::E
Sonar Ranging Module Sonar ranging module for measuring distances from a range SN28827 4-61
of 6 inches to 35 feet using the TL851 and TL852
Sonar Ranging Module Sonar ranging module for ing di from a range SN28828 4-67
of 6 inches to 35 feet using the TL852 and TL853
Controller Circuit Control integrated circuit for use in a sonar ranging module, TL851 N 4-151
capable of driving 50-kHz transducers with a simple interface
Receiver Circuit Receiver integrated circuit for use in a sonar ranging module TL852 N 4-155
Control Circuit Control integrated circuit for use in a sonar ranging module, TL853 N 4-161
capable of driving 40-kHz transducers with a simple interface

1-50
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SPECIAL FUNCTIONS
SELECTION GUIDE

floppy-disk control circuits (Values specified for Tp = 25°C)
DESCRIPTION TYPE PACKAGES P:ge 1
MC3470
N ifi -
Read-Amplifier System MC3470A N 4-29 c
Tape-Read Signal Conditioner TLO41C DW,NT 4-113 _9
Disk-Memory Read-Chain Data Comparator TL712 D,JG,P 3-77 S
Disk-Memory Read-Chain Data Comparator with MECL il and MECL 1000 TL721 D,JG,P 3-85 E
p-
differential video amplifiers .2
e . [
military temperature range (Values specified for T = 25°C) ==
—
BAND- ©
TYPICAL b3
DESCRIPTION WIDTH GAIN c TYPE PACKAGES PAGE [}]
NOISE, Vp, NO. c
(MHz) o
Arr.\plifier with internal frequer.\cy compensation and %0 600 Max 12 v SE592 D.N 453 o
adjustable/selectable gain options
Amplifier with internal frequency compensation 200 10, 100, 400 12 uVv uA733M Ju 4-213
commercial temperature range (Values specified for TA = 25°C)
BAND-
DESCRIPTION WIDTH GAIN TYPICAL TYPE PACKAGES PAGE
NOISE, V, NO.
(MHz)
Alrnpllfler with 2 multiplexed inputs and 60 100 max 25 WV MC1445 IN 427
wide AGC range
i o n
An.1p ifier with internal f.requer.mcy compensation and 90 600 max 12 WV NES92 DN 4.53
adjustable/selectable gain options
Similar to NE592 but with tighter gain distribution 90 600 max 12 uVv NE592A D,N 4-53
Amplifier with a wide AGC range 50 100 12 pVv TLO26C D,P 4-91
Amplifier with a wide AGC range 50 400 max 12 uV TLO27C D,J.N 4-99
2-channel multiplexed Video Amp 20 600 max <5 uV TLO40C D,N 4-107
Similar to NE592 but in an 8-pin package 90 600 max 12 uv TL592 D,P 4-143
Similar to NES92A but in an 8-pin package 90 600 max 12 uV TL592A D.P 4-143
Low-noise version of NE592 and TL592 90 600 max 3uv TL592B DN,P 4-147
Amplifier with internal frequency compensation 200 10, 100, 400 12 uVvV uA733C D,N 4-213
logarithmic amplifiers
military temperature range (Values specified for operating temperature range)
PAGE
DESCRIPTION BANDWIDTH GAIN TYPE PACKAGES NO.
Logarithmic Amplifier 40 MHz Logarithmic Curve TL441AM J,FK 4-129
1/
I EXAS 1.51
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SPECIAL FUNCTIONS
SELECTION GUIDE

programmable tone/noise generators (Values specified for TA = 25°C)
PAGE
DESCRIPTION TYPE PACKAGES NO.
* Complex sound generators designed to provide low-cost digital tones or noise. SN76494/
* Programmable white-noise and attenuation functions, and simultaneous sounds SN76494A N 473
under microprocessor control. SN76496/
* TTL compatible. SN76496A
frequency-to-voltage-converters (Values specified for TA = 25°C)
DESCRIPTION TYPE PACKAGES P:‘_C:E
* Qutput swings to ground for zero-frequency input LM2907 )
* Only one RC network provides frequency doubling for low ripple. LM2917 D,N,P 4-21
* 8-pin version interfaces directly to variable reluctance magnetic pickups.

sample-and-hold amplifiers

military temperature range (Values specified for operating temperature range)
PAGE
DESCRIPTION OFFSET VOLTAGE | GAIN ERROR TYPE PACKAGES NO
1 .
Precision Sample-and-Hold Amplifier mv 0.002% LF198 L 4-3
0.5 mV 0.001% LF198A
commercial temperature range (Values specified for operating temperature range)
PAGE
DESCRIPTION OFFSET VOLTAGE | GAIN ERROR TYPE PACKAGES NO
Precision Sample-and-Hold Amplifier 2my 0.004% LF398 JG.L 43
1 mVv 0.001% LF398A LP 4-3

1-52 Texas *i’
INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265



SPECIAL FUNCTIONS
CROSS-REFERENCE GUIDE

Replacements are based on similarity of electrical and mechanical characteristics as shown in currently published data.
Interchangeability in particular applications is not guaranteed. Before using a device as a substitute, the user should compare
the specifications of the substitute device with the specifications of the original.

—

Texas Instruments makes no warranty as to the information furnished and buyer assumes all risk in the use thereof. No
liability is assumed for damages resulting from the use of the information contained herein.

c
Manufacturers are arranged in alphabetical order. _g
©
SUGGESTED
INTERSIL I ",@ge g
REPLACEMENT - S
ICM7555 TLC555 4-195 ©
DIRECT SUGGESTED PAGE ©
MOTOROLA T ] NO )
REPLACEMENT REPLACEMENT . c
MC1445 MC1445 4-27 Q
MC1733 uA733 4-213 )
MC3470 MC3470 4-29
NE555 NE555 4-37
NE592 NE592 453
DIRECT SUGGESTED
SIGNETICS i i Plc‘gE
REPLACEMENT REPLACEMENT :
NE555 NE555 TLC555 4-195
NE556 NE556 TLC556 4-203
NE592 NE592 453
SAB55 SA555 TLCE55 4-195
SA556 SA556 TLC556 4-203
SE555 SE555 TLC555 4-195
SE555C SE555C TLC555 4-37
SE556 SE556 TLC556 4-203
SE556C SE556C TLC556 4-49
uA733 uA733 4-203
SUGGESTED
SPRAGUE B v
REPLACEMENT -
UGN3019 TL3019C 4-167
UGS3019 TL3019! 4-167
UGN3020 TL3020C 4-169
UGS3020 TL3020! 4-169
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LF347, LF3478
WIDE-BANDWIDTH QUAD JFET-INPUT OPERATIONAL AMPLIFIERS

D2997, MARCH 1987

® Low Input Bias Current D, J. OR N PACKAGE
Typically 50 pA (TOP VIEW)
® Low Input Noise Current out [ U1a[Jour
Typically 0.01 pA/vHz AMP #1 IN-[]2 13[JIN-3% AMP #4
. . IN+ 3 2[JiN+
® Low Total Harmonic Distortion vee s O nfvec -
® Low Supply Current . . . Typically 8 mA IN+ s 1o[dIN+
- . . . AMP #2 IN- s o[ JIN- AMP #3
® Wide Gain Bandwidth . . . Typically 3 MHz out 7 sfout
® High Slew Rate . . . Typically 13 V/us
® Pin Compatible with the LM348 2
description

These devices are low-cost, high-speed, JFET-input operational amplifiers. They require low supply current
yet maintain a large gain-bandwidth product and a fast slew rate. In addition, their matched high-voltage
JFET inputs provide very low input bias and offset current.

The LF347 and LF347B can be used in applications such as high-speed integrators, digital-to-analog
converters, sample-and-hold circuits, and many other circuits.

The LF347 and LF347B are characterized for operation from 0°C to 70°C.

symbol (each amplifier)

Operational Amplifiers

IN- 2
out
IN+ ———4
AVAILABLE OPTIONS
PACKAGE
V)0 MAX
Ta AT 250c | SMALL-OUTLINE [ CERAMIC DIP [ PLASTIC DIP
(D) W) (N)

o°C 10 mv LF347D LF347J LF347N

to
7000 5 mv LF347BD LF347BJ LF347BN

D packages are available taped and reeled. Add ‘‘R’’ suffix to the device type. (e.g.
LF347DR)

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)

SUPPlY VOItAgE, VO C 4 « -+ - v v v ottt e e e 18V
Supply voltage, VO — - - o ot e e -18V
Differential input voltage, VID . . - .« o vttt e +30V
Input voltage (see Note 1) . .. .. ... ... e +15V
Duration of output short circuit . . . . ... .. . e Unlimited
Continuous total power dissipation . . . ......................... See Dissipation Rating Table
Operating temperature range . . . . . . o ottt ittt e e e 0°C to 70°C
Storage temperature range . . .............ceeeeeenrannnanaanaa.s.... —65°Cto 160°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds, J package .. ........... 300°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds, D or N package . .. ...... 260°C

NOTE 1: Unless otherwise specified, the absolute maximum negative input voltage is equal to the negative power supply voltage.

PRODUCTION DATA documents contain information .
current as of publication date. Products conform to 1/
spacifications per the terms of Texas Instruments
standard warranty. Production processing does not

A I > 2-3
necessarily include testing of all parameters. lNST RUMENTS
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LF347, LF3478

WIDE-BANDWIDTH QUAD JFET-INPUT OPERATIONAL AMPLIFIERS

DISSIPATION RATING TABLE

PACKAGE Ta = 26°C DERATING DERATE Ta = 70°C
POWER RATING FACTOR ABOVE Tp  POWER RATING
D 680 mW 7.6 mw/°C 61°C 608 mW
J 680 mW 8.2 mw/°C 67°C 656 mW
N 680 mW N/A N/A 680 mW

electrical characteristics over operating free-air temperature range, VcCc+ = 15V, Vegc- = =15V

(unless otherwise specified)

LF347 LF3478B
PARAMETER TEST CONDITIONS NIT
MIN TYP MAX | MIN TYP MAX v
Vic =0, Ta = 26°C 5 10 3 5
Vi Input
10 nput offset voltage Rs = 10 ka | Full range 13 5 mV
avio Av.erage temperature coefficient Vic =0, 18 18 WVI°C
of input offset voltage RS = 10 kQ
Ty = 25°C 25 100 25 100 pA
o Input offset current? Vic =0 T, = 70°C 2 2 A
. Ty = 256°C 50 200 50 200 pA
1 Input bia t Vic =0
B npu 1as curren: IC TJ — 70°C 8 8 oA
-12 -12
VicR Common-mode input voltage range =11 to =11 to Vv
15 16
VoM Maximum peak output voltage swing| R = 10 k@ +12 +13.5 +12 +£13.5 v
. 5 5 Vo= %10V, Tpo = 26°C| 25 100 50 100
A Large- | diff |
VD arge-signal differential voltage RL = 2 ka Full range 15 25 Vimv
T Input resistance Ty = 25°C 1012 1012 Q
CMRR Common-mode rejection ratio Rg = 10 k@ 70 100 80 100 dB
kgyR Supply voltage rejection ratio See Note 2 70 100 80 100 dB
Icc Supply current 8 1 8 11 mA
operating characteristics, VcC+ = 16V, VCC~ = -15V, TpA = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
V01/Vo2 Crosstalk attenuation f=1kHz 120 dB
SR Slew rate 8 13 V/us
Bq Unity-gain bandwidth 3 MHz
Vn Equivalent input noise voltage f=1kHz, Rg = 100Q 18 nV/JHz
In Equivalent input noise current f=1kHz 0.01 pA/\HzZ

t Input bias currents of a FET-input operational amplifier are normal junction reverse currents, which are temperature sensitive. Pulse techniques

2-4

must be used that will maintain the junction temperatures as close to the ambient temperature as possible.
NOTE 2: Supply voltage rejection ratio is measured for both supply magnitudes increasing or decreasing simultaneously.

EXAS *?
INSTRUMENTS
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LF351
WIDE-BANDWIDTH JFET-INPUT OPERATIONAL AMPLIFIER

D2997, MARCH 1987

® Low Input Bias Current P, D, OR JG PACKAGE
Typically 50 pA (TOP VIEW)

® Low Input Noise Voltage saL1 [ Us[Inc
Typically 18 nV/VHz IN- (]2 70vee+

. IN+[]3  e[JouT

® Low I?put Noise Current vee - Oa s BAL2
Typically 0.01 pA/vHz

® Low Supply Current . . . Typically 1.8 mA NC—No internal connection

® High Input Impedance
Typically 1012 @

® Low Total Harmonic Distortion

N

Internally Trimmed Offset Voltage
Typically 10 mV

® High Slew Rate . . . Typically 13 V/us
Wide Gain Bandwidth . . . Typically 3 MHz
Pin Compatible with Standard 741

description

This device is a low-cost, high-speed, JFET-input operational amplifier with an internally trimmed input
offset voltage. It requires low supply current yet maintains a large gain-bandwidth product and a fast slew
rate. In addition, the matched high-voltage JFET input provides very low input bias and offset currents.
It uses the same offset voltage adjustment circuits as the 741.

Operational Amplifiers

The LF351 can be used in applications such as high-speed integrators, digital-to-analog converters, sample-
and-hold circuits, and many other circuits.

The LF351 is characterized for operation from 0°C to 70°C.

symbol (each amplifier)

ouT

AVAILABLE OPTIONS

SVMBOLI::;’:(OAIL E OPERATING Vio MAX
o

DEVICE SUFFIX TEMPERATURE RANGE | at 256°C
LF351 D,JG,P -0°C to 70°C 10 mV

The D packages are available taped and reeled. Add the suffix R to
the device type when ordering. (ie., LF351DR)

PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments incorporated
cumnnofpuumt!o n date. Products conform to y }

s!.';m Warranf "I".n‘d':e";l'or .m-”"a":’m 2-5
necessarily lndum testing of all plnm"c'urs lNSTRUM ENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265
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LF351
WIDE-BANDWIDTH JFET-INPUT OPERATIONAL AMPLIFIER

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SUPPIY VOHAGE, VO C 4 - - v v v v et e et e e e e e e e

SUPPlY VOIAGE, VG —  + t ot i e e e et e e e e
Differential input voltage, VID . . ... .. it
Input voltage (see NOte 1) . . . ... e e

Duration of output short circuit . . ... ... ... ... .

Continuous total power dissipation .. ........... ... .
Operating tempPerature TANGE . . . .« o . v v vttt e ittt et e e e

Storage temMPErature FANGE . . .« v vt v vttt ettt e e e
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds, JG package
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds, D or P package

Unlimited
500 mwW
0°C to 70°C
-65°C to 150°C

300°C

NOTE 1: Unless otherwise specified, the absolute maximum negative input voltage is equal to the negative power supply voltage.

electrical characteristics over operating free-air temperature range, Vcc+ = 15V,Vgg- = -15V

(unless otherwise specified)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
- o
Vio  Input offset voltage Vic =0, Rs = 10 kQ ::\" ranzgse < S 12 mV
Average temperature coefficient
VIO input offset voltage Vic = 0. Rs = 10k0 10 wiec
. Ty = 25°C 25 100 pA
ho Input offset current® Vic =0
Ty = 70°C 4 nA
) Ty = 25°C 50 200 pA
B Input bias current Vic=0
Ty = 70°C 8 nA
-12
VicrR Common-mode input voltage range +11 to \
15
Vom Maximum peak output voltage swing | Rl = 10 kQ +12 +£13.5 A\
Ayp Large-signal differential voltage Vo = =10V, R =2k ::;, Tanzgseoc fz zgg V/imV
ri Input resistance Ty = 25°C 1012 Q
CMRR Common-mode rejection ratio Rg =< 10 k@ 70 100 dB
ksyR Supply voltage rejection ratio See Note 2 70 100 dB
Icc Supply current 1.8 3.4 mA
operating characteristics, Vcc+ = 15V, Vgc- = =15V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
SR Slew rate 8 13 V/us
B1 Unity-gain bandwidth 3 MHz
Vi Equivalent input noise voltage f=1kHz, Rg = 1009Q 18 nV/«/l‘E
In Equivalent input noise current f=1kHz 0.01 pA/«/’-Tz

1 Input bias currents of a FET-input operational amplifier are normal junction reverse currents, which are temperature sensitive. Pulse techniques

must be used that will maintain the junction temperatures as close to the ambient temperature as possible.

NOTE 2: Supply voltage rejection ratio is measured for both supply magnitudes increasing or decreasing simultaneously.

Exas W
INSTRUMENTS
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LF353
WIDE-BANDWIDTH DUAL JFET-INPUT OPERATIONAL AMPLIFIER

D2997, MARCH 1987 —REVISED MAY 1988

® Low Input Bias Current D, JG, OR P PACKAGE
Typically 50 pA (TOP VIEW)
® Low Input Noise Current outr Us[JVee+
Typically 0.01 pA/vHz AMP #1 {IN-[]2  2[JouT
IN 3 IN- 3 AMP #2
® Low Input Noise Voltage vee * E4 g % IN+
Typically 18 nV/vHz -

Low Supply Current . . . Typically 3.6 mA

High Input Impedance
Typically 1012 @

Internally Trimmed Offset Voltage

N

Wide Gain Bandwidth . . . Typically 3 MHz
High Slew Rate . . . Typically 13 V/us

description

This device is a low-cost, high-speed, JFET-input operational amplifier with very low input offset voltage.
It requires low supply current yet maintains a large gain-bandwidth product and a fast slew rate. In addition,
the matched high-voltage JFET input provides very low input bias and offset currents.

The LF353 can be used in applications such as high-speed integrators, digital-to-analog converters, sample-
and-hold circuits, and many other circuits.

The LF353 is characterized for operation from 0°C to 70°C.

symbol (each amplifier)

Operational Amplifiers

IN- d
ouTt
IN+ +
AVAILABLE OPTIONS
YMBOLIZATION
S 0 PA CK(:\ GE OPERATING Vio MAX
DEVICE TEMP T NI °
C SUFFIX MPERATURE RANGE | at 25°C
LF353 D,JG,P 0°C to 70°C 10 mV

The D packages are available taped and reeled. Add the suffix R to
the device type when ordering. (i.e. LP353DR)

PRODUCTION DATA documents contain information o
current as of publication date. Products conform to v}
specifications per the terms of Texas Instruments
standard warranty. Production processing does not

s EXAS 2-7
necessarily include testing of all parameters. le RUMEN’I‘S

POST OFFICE BOX 655012 *» DALLAS, TEXAS 75265

Copyright © 1987, Texas Instruments Incorporated
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LF353
WIDE-BANDWIDTH DUAL JFET-INPUT OPERATIONAL AMPLIFIER

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SUPPIlY VORAGE, VO C & « -« v oo ettt e e e
SUPPlY VOIAGE, VG — v v v e e e e e
Differential input voltage, VID . - -« o oot
Input voltage (see Note 1) . .. ... ... i i e

Duration of output short circuit

Continuous total power dissipation
Operating teMPErature TaNge . . . . . . o v vt ittt ittt e it st e e
Storage temperature range . . ... ... ...ttt e
Lead temperature 1,6 mm (1/16 inch) from
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds, D or P package

case for 60 seconds, JG package

15V

Unlimited
500 mW

300°C

NOTE 1: Unless otherwise specified, the absolute maximum negative input voltage is equal to the negative power supply voltage.

electrical characteristics over operating free-air temperature range, Vcc+ = 15V, Vgg- = -15V
(unless otherwise specified)
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
— 0,
Vio  Input offset voltage Vic =0, Rg = 10 kQ :SI :a:gse ¢ 5 :2 mV
Average temperature coefficient
VIO o input offset voltage Vic = 0. Rs = 10k2 10 wvIo€
o Input offset current’ Vic =0 Ty = 257 2 1001 eA
Ty = 70°C 4 nA
B Input bias current’ Vic =0 Ty = 26%C 0 200| eA
Ty = 70°C 8 nA
-12
VicR Common-mode input voltage range +11 to \Y%
15
VoM Maximum peak output voltage swing | R = 10 kQ +12 +13.5 \
Ta = 26°C 25 100
Ayp Large-signal differential voltage Vo = 10V, R = 2k F::I range 15 V/mV
[ Input resistance Ty = 25°C 1012 Q
CMRR Common-mode rejection ratio Rs < 10 kQ 70 100 dB
ksyR Supply voltage rejection ratio See Note 2 70 100 dB
Icc Supply current 3.6 6.5 mA
operating characteristics, Vcc+ = 15V, Vgc- = =15V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Vo1/Vp2 Crosstalk attenuation f =1kHz 120 dB
SR Slew rate 8 13 V/ips
Bq Unity-gain bandwidth 3 MHz
Vi Equivalent input noise voltage f=1kHz, Rg = 100Q 18 nV//Hz
In Equivalent input noise current f=1kHz 0.01 pA/NAZ

T Input bias currents of a FET-input operational amplifier are normal junction reverse currents, which are temperature sensitive. Pulse techniques

must be used that will maintain the junction temperatures as close to the ambient temperature as possible.

NOTE 2: Supply voltage rejection ratio is measured for both supply magnitudes increasing or decreasing simultaneously.

g
INSTRUMENTS
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LF411C
JFET-INPUT OPERATIONAL AMPLIFIER

D2997, MARCH 1987 —REVISED MAY 1988

® Low Input Bias Current D. JG, OR P PACKAGE
Typically 50 pA (TOP VIEW)

® Low Input Noise Current saL1[r Us[Inc
Typically 0.01 pA/J/Hz IN-[]2 10Vee -

IN+[]3 s[JouTt

Low Supply Current . . . Typically 2.0 mA vee - (s sBAL2

® High Input Impedance
Typically 1012 g NC —No internal connection

Low Total Harmonic Distortion

Low 1/f Noise Corner . . . Typically 50 Hz

N

description

This device is a low-cost, high-speed, JFET-input operational amplifier with very low input offset voltage
and a maximum input offset voltage drift. It requires low supply current yet maintains a large gain-bandwidth
product and a fast slew rate. In addition, the matched high-voltage JFET input provides very low input
bias and offset currents.

The LF411C can be used in applications such as high-speed integrators, digital-to-analog converters, sample-
and-hold circuits, and many other circuits.

The LF411C is characterized for operation from 0°C to 70°C.

Operational Amplifiers

symbol

IN~

ouT

IN+

BAL1

BAL2

AVAILABLE OPTIONS
PACKAGE
T Vio MAX SMALL-OUTLINE | CERAMIC DIP | PLASTIC DIP
A | aT25°C
(D) (JG) (P)
0°C
to 2mv LF411CD LF411CJG LF411CP
70°C
D package is available taped and reeled. Add ‘'R’ suffix to device type. (e.g.
LF411CDR)
PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to I
specifications per tl'lre tderms of Texas Ins!l;umnnts TE 2.9
dard roduction pi ing does not -
necessarily include testing of all parameters. INST RUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265
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LF411C
JFET-INPUT OPERATIONAL AMPLIFIER

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SUPPIY VOIAGE, VO C 4 o« - v v et e e e e e e e e 18V
Supply voltage, VCC — - - oot -18V
Differential input voltage, VID . ... ..ot e ... x30V
Input voltage (see Note 1) . . ... ... . e +15V
Duration of output short circuit . . . . .. ... ... e Unlimited
Continuous total power dissipation . ... ... . ... . e 500 mW
Operating temperature ranNge . . . . . . o v v v vttt e e et e e e 0°C to 70°C
Storage temperature range . . ... .. ...ttt e e —-65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds, JG package . . .......... 300°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds, D or P package ......... 260°C

NOTE 1: Unless otherwise specified, the absolute maximum negative input voltage is equal to the negative power supply voltage.

electrical characteristics over operating free-air temperature range, VcCc+ = 15V, Vegc- = —=15V
(unless otherwise specified)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Vio Input offset voltage Vic =0, Rg = 10 kQ, Ta = 26°C 0.8 2 mV
R

Ty = 25°C 25 100 pA

o Input offset current® Vic=0 T, = 70°C 3 A

. + Ty = 25°C 50 200 pA
B Input bias current Vic=0 T, = 70°C ) A

-11.5
VicrR Common-mode input voltage range +11 to Vv
14.5
Vom Maximum peak output voltage swing | R = 10 kQ +12 +13.5 \
Ayp Large-signal differential voltage Vo = £10V, RL = 2kQ :SI Tanz;oc ?2 ;gg V/imV
T Input resistance Ty = 25°C 1012 Q
CMRR Common-mode rejection ratio Rg = 10 k@ 70 100 dB
kgsvR Supply voltage rejection ratio See Note 2 70 100 dB
Icc Supply current 2 3.4 mA
operating characteristics, Vgc+ = 15V, Vgc- = =15V, Ta = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
SR Slew rate 8 13 Vips
B1q Unity-gain bandwidth 2.7 3 MHz
Vn Equivalent input noise voltage f=1kHz, Rg = 100Q 18 nV/J/HAz
In Equivalent input noise current f =1kHz 0.01 pA/Az

T At least 90% of the devices meet this limit for ay/Q.

% Input bias currents of a FET-input operational amplifier are normal junction reverse currents, which are temperature sensitive. Pulse techniques
must be used that will maintain the junction temperatures as close to the ambient temperature as possible.

NOTE 2: Supply voltage rejection ratio is measured for both supply magnitudes increasing or decreasing simultaneously.

EXAS {'f
INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265



LF412C
DUAL JFET-INPUT OPERATIONAL AMPLIFIER

D2997, MARCH 1987 —REVISED MAY 1988

® Low Input Bias Current
Typically 50 pA

® Low Input Noise Current
Typically 0.01 pA/~/Hz

® Low Supply Current . . . Typically 4.5 mA

® High Input Impedance
Typically 1012 @

® Internally Trimmed Offset Voltage
Wide Gain Bandwidth . . . Typically 3 MHz
High Slew Rate . . . Typically 13 V/us

description

This device is a low-cost, high-speed, JFET-input operational amplifier with very low input offset voltage
and a specified maximum input offset voltage drift. It requires low supply current yet maintains a large
gain bandwidth product and a fast slew rate. In addition, the matched high-voltage JFET input provides

very low input bias and offset currents.

The LF412C can be used in applications such as high-speed integrators, digital-to-analog converters, sample-

and-hold circuits, and many other circuits.

out(Th Us
AMP #1 SIN-[]2 7

D, JG. OR P PACKAGE
(TOP VIEW)

IN+ 3
Vee - [a

6
5

[JVce
ouT
JIN-

[]IN+

The LF412C is characterized for operation from 0°C to 70°C.

symbol (each amplifier)

IN -
ouTt
IN+ +
AVAILABLE OPTIONS
SYMBOLIZATION
YMBO P:CK(I)\GE OPERATING Vio MAX
DE PER E RANGE 25°
EVICE SUFFIX TEMPERATURE RANG at 26°C
LF412C D,JG,P 0°C to 70°C 3 mVv

The D packages are available taped and reeled. Add the suffix R to:

the device type when ordering. (i.e. LF412CDR)

+

} AMP #2

Operational Amplifiers E

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
spacifications per the terms of Texas Instruments
standard mrrln?'. Production processing does not
necessarily include testing of all parameters.

Texas {'P
INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265

Copyright © 1987, Texas Instruments Incorporated
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LF412C
DUAL JFET-INPUT OPERATIONAL AMPLIFIER

absolute maximum ratings over operating free-air temperature rahge (unless otherwise noted)

SUPPIY VOItBGE, VO C 4 « o v v v ettt ettt e e e e e e 18V
SUPPIY VOItAGE, VG = v v ottt et e e -18V
Differential input vbltage, VD ot +30V
Input voltage (see NOte 1) .. ..ottt e e e +15 V
Duration of output short Circuit . . . . .. .. .. e Unlimited
Continuous total power dissipation . ......... ... ... . . . . e 500 mW
Operating temperature range . . . . .« ..o v vttt e et e e e 0°C to 70°C
Storage temperature range . ... ..o vt v vttt e —-65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds, JG package .. .......... 300°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds, D or P package ......... 260°C

NOTE 1: Unless otherwise specified, the absolute maximum negative input voltage is equal to the negative power supply voltage.

electrical characteristics over operating free-air temperature range, Vcc+ = 15V, Vgc- = -15V
(unless otherwise specified)

PARAMETER TEST CONDITIONS MIN TYP MAX [ UNIT
Vio Input offset voltage Vic =0, Rg = 10 kQ, Ta = 26°C 1 3 mV
avio :fv?r::gf::::::::;::“”'mem Vic = 0, R = 10 k@ 10 20t | wvioc
Ty = 25°C 25 100 pA
o Input offset current* Vic =0, See Note 3 T, = 70°C 2 oA
X + Ty = 25°C 50 200 pA
1T:} Input bias current Vic =0, See Note 3 T, = 70°C 2 oA
-11.5
VicrR Common-mode input voltage range =11 to \
14.5
VoM Maximum peak output voltage swing [ R = 10 kQ +12 +13.5 \"
Ayp Large-signal differential voltage Vo = 110'V, RL = 2 k@ I\ﬁl Ta:;oc ?: Zgg VimV
i Input resistance Ty = 256°C 1012 Q
CMRR Common-mode rejection ratio Rs = 10 kQ 70 100 dB
ksyRr Supply voltage rejection ratio See Note 2 70 100 dB
Icc Supply current 4.5 6.8 mA

operating characteristics, VCCc+ = 15V, Vgc- = =15V, Ta = 25°C

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
Vo1/Vo2 Crosstalk attenuation f=1kHz 120 dB
SR Slew rate 8 13 Vips
Bq Unity-gain bandwidth 2.7 3 MHz
Vn Equivalent input noise voltage f =1kHz, Rg = 100Q 18 nV/\VHZ
In Equivalent input noise current f =1kHz 0.01 pA/Hz

T At least 90% of the devices meet this limit for ay|Q.

¥ Input bias currents of a FET-input operational amplifier are normal junction reverse currents, which are temperature sensitive. Pulse techniques
must be used that will maintain the junction temperatures as close to the ambient temperature as possible.

NOTE 2: Supply voltage rejection ratio is measured for both supply magnitudes increasing or decreasing simultaneously.

2-12 Texas ‘?
INSTRUMENTS
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LM101A, LM201A, LM301A
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

D961, OCTOBER 1979 ~REVISED JUNE 1988

e Low Input Currents
o Low Input Offset Parameters

® Frequency and Transient Response
Characteristics Adjustable

Short-Circuit Protection
Offset-Voltage Null Capability
No Latch-Up

Wide Common-Mode and Differential
Voltage Ranges

o Same Pin Assignments as uA709

¢ Designed to be Interchangeable with
National Semiconductor LM101A and
LM301A

description

The LM101A, LM201A, and LM301A are high-
performance operational amplifiers featuring very
low input bias current and input offset voltage
and current to improve the accuracy of high-
impedance circuits using these devices. The
high common-mode input voltage range and the
absence of latch-up make these amplifiers ideal
for voltage-follower applications. The devices are
protected to withstand short circuits at the
output. The external compensation of these
amplifiers allows the changing of the frequency
response (when the closed-loop gain is greater
than unity) for applications requiring wider
bandwidth or higher slew rate. A potentiometer
may be connected between the offset-null inputs
(N1 and N2), as shown in Figure 7, to null out the
offset voltage.

The LM101A is characterized for operation over
the full military temperature range of —55°C
to 125°C, the LM201A is characterized for
operation from —25°C to 85°C, and the LM301A
is characterized for operation from 0°C to 70°C.

symbol

NONINVERTING

INPUT IN+ OUTPUT
INVERTING >
INPUT IN—
N1/ N2
comp

N1/COMP []

N1/comMP [

D, JG, OR P PACKAGE
(TOP VIEW)

N1/comp 11 U s[]comp

IN- ]2 7] Vce+
IN+ 3 6[]ouT

Vec-[Ja  s[]OFFSET N2

LM101A
W FLAT PACKAGE
(TOP VIEW)

Ne [0 U] ne

NC 13[] NC

12[] comP
1] vec+
10[] ouT

o] OFFSET N2
8[] NC

IN- [
IN+ [
vee- O
Ne [

N o o s wN

LM101A
U FLAT PACKAGE
(TOP VIEW)

] NC

COompP

vee+
ouT
OFFSET N2

NC [Jor 1

IN- [

2
3
IN+ 4
Vee- Us

)

LM101A
FK CHIP-CARRIER PACKAGE
(TOP VIEW)

NC NC
IN- Vee+
NC NC
IN+ out
NC NC
10 11 12 13
Q 1ONOQ
z2 222
O

>

NC —No internal connection

Operational Amplifiers H

PRODUCTION DATA documents contain information "
current as of publication date. Products conform to J,
specifications per the terms of Texas Instruments
standard warranty. Production processing does not

necessarily inclmr e testing of all parameters. INST RUMENTS

Copyright © 1983 Texas Instruments Incorporated

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265
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LM101A, LM201A, LM301A
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

AVAILABLE OPTIONS
PACKAGE )
Ta VIOZM‘::X SMALL QUTLINE | CHIP CARRIER |CERAMIC DIP | PLASTIC DIP | FLAT PACK | FLAT PACK
at 25°
() (FK) (JG) (P) (V) w)

0°C to 70°C 7.5mV LM301AD - LM301AJG LM301AP - -
—25°C to 85°C 2mv LM201AD - LM201AJG LM201AP - -
—-55°C to 125°C 2mv - LM101AFK LM101AJG - LM101AU LM101AW

The D package is available taped and reeled. Add the suffix R to the device type. (i.e., LM301ADR)

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

N

LM101A LM201A LM301A UNIT
Supply voltage Vo + (see Note 1) 22 22 18 Vv
Supply voltage Vo — (see Note 1) —-22 -22 -18 \
Differential input voltage (see Note 2) +30 +30 +30 \
Input voltage (either input, see Notes 1 and 3) +15 +15 +15 )
Voltage between either offset null terminal (N1/N2) and Voo — -051t02 -0.5102 -05t02 \
Duration of output short-circuit (see Note 4) unlimited unlimited unlimited
Continuous total power dissipation See Dissipation Rating Table
Operating free-air temperature range -55t0 125 -25t0 85 0to 70 °C
Storage temperature range —65t0 150 | —65t0 150 | —65to 150 °C
Case temperature for 60 seconds: FK package 260 °C
Lead temperature 1,6 mm (1/16 inch) from case JG, U, or W package 300 300 300 °c
for 60 seconds T
Lead temperature 1,6 mm (1/16 inch) from case D or P package 260 260 °c
for 10 seconds

sioiyljdwy jeuonesadQ

NOTES: 1.All voltage values, unless otherwise noted, are with respect to the midpoint between Vo + and Voo -

2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal.
3.The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 V, whichever is less.
4.The output may be shorted to ground or either power supply. For the LM101A only, the unlimited duration of the short-circuit applies
at (or below) 125°C case temperature or 75°C free-air temperature. For the LM201A only, the unlimited duration of the short-circuit
applies at (or below) 85°C case.temperature or 75°C free-air temperature.

DISSIPATION RATING TABLE

PACKAGE Ta = 25°C DERATING DERATE Ta = 70°C Ta = 85°C TA = 125°C
POWER RATING  FACTOR ABOVETs  POWER RATING POWER RATING POWER RATING
D 500 MW 5.8 MW/C 54°C 464 mW 377 MW NiA
FK 500 mW 11.0 mW/C 105°C 500 MW 500 MW 275 mW
JG (LM101A) 500 mW 8.4 MW/C 90°C 500 M 500 MW 210 mwW
J‘i&-g’('ﬁ%“' 500 MW 6.6 mW/°C 74°C 500 mW 429 mW N/A
P 500 mW N/A N/A 500 mW 500 mW N/A
U 500 mW 5.4 MW/C 57°C 432 mwW 351 mW 135 mW
w 500 mW 8.0 MW/C 87°C 500 mW 500 mwW 200 MW

2-14

EXAS "5?
INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265




LM101A, LM201A, LM301A
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

electrical characteristics at specified free-air temperature, CC = 30 pF (see Note 5)

LM101A, LM201A LM301A
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX | MIN TYP MAX
25°C 0.6 2 2 7.5
V] Input offset volt: Vo =0V \Y
10 nput ofiset voltage 0 Full range 3 10 m

Average temperature
aylo  coefficient of input Vo=0V Full range 3 15 6 30 | mv/C
offset voltage

25°C 1.5 10 3 50
[ Input offset current nA
10 P Full range 20 70
A Ta = —55°C to 25°C 0.02 0.2 2
wverage temperature Ta = 25°
- 1 A = 25°C to MAX 0.01 0.1
a0 coefficient of input — - nA/l°C
offset current Ta = 0°C to 25°C 0.02 0.6 n
Ta = 25°C to 70°C 0.01 0.3 P
[ Input bias current 25°C % 75 n 250 nA f-:
B P Full range 100 300 =
Common-mode =
V t 1] *1 *12 \
ICR input voltage range See Note 6 Full range 5 E
Veos = =15V, 25°C 24 28 24 28 <
Vopp Maximum peak-to-peak RL = 10 kQ Full range 24 24 v C_U
output voltage swing Veex = %15V, 25°C 20 26 20 26 c
R =2kQ Full range 20 20 (o]
]
L ianal dif . Voo+ = =15V, 25°C 50 200 25 200 ]
A iace amplfcaton Yo = 210V, vl g
RL = 2kQ Full range 25 15 o
T Input resistance 25°C 1.5 4 0.5 2 MQ o
Common-mode 25°C 80 98 70 90
CMRR Vic =V, i B
rejection ratio ic ICR min Full range 80 70 d
Supply voltage rejection ratio 25°C 80 98 70 96
ksvR dB
(AVce/A Vo) Full range 80 70
No load, Vg = 0, 25°C 1.8 3 1.8 3
! S I t mA
GG Supply curren See Note 6 MAX T2 25

t All characteristics are measured under open-loop conditions with zero common-mode input voltage unless otherwise specified. Full range for
LM101A is ~55°C to 125°C, for LM201A is —25°C to 85°C, and for LM301A is 0°C to 70°C.
NOTES: 5. Unless otherwise noted, Voo« = =5 V to 20 V for LM101A and LM201A, and Voot = +5 Vto =15V for LM301A. All typical
values are at Voo+ = =15 V.
6.For LM101A and LM201A, Voo + = =20 V. For LM301A, Voo+ = =15 V.
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