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IMPORTANT NOTICE

Texas Instruments (T1) reserves the right to make changes to its products or to discontinue any
semiconductor product or service without notice, and advises its customers to obtain the latest
version of relevant information to verify, before placing orders, that the information being relied
on is current. '

Tlwarrants performance of its semiconductor products and related software to the specifications
applicable at the time of sale in accordance with TI's standard warranty. Testing and other quality
control techniques are utilized to the extent Tl deems necessary to support this warranty.
Specific testing of all parameters of each device is not necessarily performed, except those
mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death,
personal injury, or severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES
OR SYSTEMS OR OTHER CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer.
Use of Tl products in such applications requires the written approval of an appropriate Tl officer.
Questions concerning potential risk applications should be directed to Tl through a local SC
sales office.

In order to minimize risks associated with the customer’s applications, adequate design and
operating safeguards should be provided by the customer to minimize inherent or procedural
hazards.

TI assumes no liability for 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 orimplied, 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.

Copyright © 1997, Texas Instruments Incorporated

Printed in U.S.A. by
Custom Pnntln%ACompany
Owensville, Missouri



INTRODUCTION

Texas Instruments (TI) offers an extensive line of industry-standard and leadership operational amplifier and
comparator products. The technologies represented in this book include traditional bipolar through BiFET,
Excalibur, LIhnCMOS™, Advanced LinCMOS™, and LinBiCMOS™ processes.

The Operational Amplifier/Comparator Data Books (Volumes A and B) provide information on an extensive
listing of Tl operational amplifier and comparator products:

Audio Power Amplifiers: Low Voltage, Low Power, High Output Power, and Low Distortion
Precision, Self-Calibration (Self-Cal]) Amplifiers

Advanced LinCMOS: Rail-to-Rail Output, High Output Drive, Low Noise, and Low Voltage
Internally Compensated Amplifiers: Single, Dual, and Quadruple

Noncompensated Amplifiers: Single and Dual

Excalibur: High Speed, Low Power, Precision, JFET Input, High Output Drive, and Low Noise
Various Temperature Ranges: Commercial, Industrial, Automotive, Military, and Extended

AUDIO POWER AMPLIFIERS

Since the release of our last databook, Texas Instruments has introduced several members of our new audio
power-amplifier product line. These devices are denoted with the TPA (Tl Power Amplifiers) prefix and offer
the designer high-fidelity output for low-voltage applications. Several products are optimized for 3-V and 5-V
operation and offer shutdown capability for extended life in battery-powered applications. Typical distortion
levels are <1% THD+N and along with high ac power supply rejection ratio (PSRR) provide the user with high-
fidelity outputs.

FEATURES IN THIS BOOK

New audio power amplifier product line (TPAxxxx)

New additions to our low-voltage CMOS rail-to-rail output operational amplifier family
Amplifier and comparator products available in the SOT-23 package

Precision Self-Calibration (Self-Cal]) amplifier products

New family of ultra-fast, low-power comparators

Expanded product characterization over supply voltage and temperature

Complete mechanical specifications

The first section of each volume contains an alphanumeric listing, a selection guide, and a cross reference
for each type of device. The alphanumeric listing in the book includes all the devices contained in volumes
A and B of the Operational Amplifier/Comparator Data Book. The sections in each book are numbered con-
secutively across volumes (Sections 1, 2, 3, and 4 are in Volume A and sections 5, 6, 7, 8, and 9 are in Volume
B). Thus, the reader can easily find the particular volume for a given device.

Due to the great number of devices available from Tl, the selection guide for the operational amplifiers is bro-
ken down into nine primary categories with a complete alphanumeric listing at the end. The audio power am-
plifier, comparator and special function selection guides are a complete alphanumeric listing. The cross refer-
ences in Section 1 help to identify devices that are comparable to other manufacturers and older Tl parts.

The last section in each volume contains ordering information and mechanical data for the devices in that
particular volume.

LinCMOS, Advanced LinCMOS, LinBiCMOS, and Self-Cal are trademarks of Texas Instruments Incorporated.



While these volumes offer information only on the amplifier and comparator devices available now from TI,
complete technical data for upcoming analog or any other Tl semiconductor product is avaulable from your
nearest Tl field sales office, local authorized distributor, or by writing directly to:

Texas Instruments Incorporated
Literature Response Center
P.O. Box 809066

Dallas, Texas 75380-9066

Also, please visit us on the world wide web at www.ti.com.
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ALPHANUMERIC INDEX

LF347 ... 3-3 LM2903 ... ... 7-27
LF347B ... ... 3-3 LM2903Q ... 7-27
LF351 ... 3-5 LM2904 ... ... 3-29
LF353 ... e 3-7 LM2904A ... ... . il 3-29
LF411C ... 3-9 LM2904Q ......... . 3-29
LF412C ... . 3-11 LM3302 ... .. 7-45
LMI11 7-3 LM3900 .......... i 3-43
LM118 ... 3-13 LP111 7-49
LM124 ... 3-17 LP211 . e 7-49
LM124A ... .. 3-17 LP239 ... . e 7-53
LM139 ... 7-19 LP311 . e 7-49
LM139A ... .. 7-19 LP339 ... i 7-53
LM148 ... 3-25 LP2901 ... ... e 7-53
LM158 ... 3-29 LT1013 .. e 3-51
LM158A ... . 3-29 LT1013A .. e 3-51
LM193 ... 7-27 LT1013D ... e 3-51
LM193A ... . 7-27 LT1013Y .. 3-51
LM211 7-3 MC1458 ... ... 3-75
LM218 .. 3-13 MC1558 ... ..o 3-75
LM224 ... ... 3-17 MC3303 ... i 3-79
LM224A ... . 3-17 MC3403 ... i 3-79
LM239 ... .. 7-19 NE555 ... 8-3
LM239A ... .. 7-19 NE555Y ... ... 8-3
LM248 .. ... 3-25 NE556 ...............cccoviiiiii.t. 8-17
LM258 ... ... 3-29 NE5532 ... ... 3-85
LM258A ... 3-29 NES532A ... ..o 3-85
LM293 ... 7-27 NE5S534 ... ... 3-89
LM293A ... .. 7-27 NES534A ... ... 3-89
LM306 ... 7-33 OPO7C .o 3-95
LM311 . 7-3 OPO7D i e 3-95
LM311Y 7-3 OPO7Y i e 3-95
LM318 .. 3-13 RC4136 ............cciiiiiinnnn 3-101
LM324 ... 3-17 RC4558 ...t 3-105
LM324A ... .. 3-17 RC4558Y ... 3-105
LM324Y ... 3-17 RM4136 .........coiiiiiiiiii 3-101
LM324x2 ... ... 3-39 RM4558 ..........c e 3-105
LM339 ... 7-19 RV4136 .......cciiiiiiiiiiiiiann 3-101
LM339A ... ... e 7-19 RV4558 ...t 3-105
LM339Y ... 7-19 SAB55 ... e 8-3
LM339x2 ... ... 7-41 SA556 ... 8-17
LM348 ... 3-25 SES55 ... .. 8-3
LM358 ... e 3-29 SES555C ... e 8-3
LM358A ... .. 3-29 SE556 .......... ... 8-17
LM358Y ... 3-29 SEB56C ...t 8-17
LM393 ... . 7-27 SE5534 ... ... e 3-89
LM393A ... .., 7-27 SE5534A .. ... 3-89
LM393Y ... 7-27 TLO22 .. e 3111
LM2900 ........ ... 3-43 TLO26 ...t 8-21
LM2901 ... ... 7-19 TLO31 e 3-115
LM2901Q ... oot 7-19 TLOS1A . i e 3-115
LM2902 ....... ... 3-17 TLO32 .. e 3-115
LM2902Q ... 3-17 TLOB2A .. s 3-115
The devices in BOLD type are new to this data book.
i
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ALPHANUMERIC INDEX

.......... 3-115 TL712 o

.......... 3-307 TLC25M4 ... ...

.......... 3-327 TLC27LY ...

........... 8-29 TLC27L2 ...

.......... 3-169 TLV3016YT
.......... 3-169 TLV3116YT
.......... 3-233 TLC25L2A
.......... 3-233 TLC25L2B
.......... 3-233 TLC25L2Y
.......... 3-265 TLC25M2A
.......... 3-279 TLC25M2B
.......... 3-279 TLC25M2Y
.......... 3-279 TLC25L4A
.......... 3-279 TLC25L4B
.......... 3-295 TLC25L4Y
.......... 3-307 TLC25M4A
.......... 3-307 TLC25M4B
.......... 3-307 TLC25M4Y
s 7-59 TLC27L1A
........... 7-59 TLC27L1B
TLC27L2A

The devices in BOLD type are new to this data book.
1 This device is in the Advanced Information stage of development.
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ALPHANUMERIC INDEX

TLC27L2B ... iiiiiiiiiiaa 3-551 TLC2202A ... ... i 3-767
TLC27TM2 ... ... 3-583 TLC2202B ........cciviiiiinnnnnnn, 3-767
TLC27TM2A ... 3-583 TLC2202Y ...t 3-767
TLC27TM2B ... oo 3-583 TLC2252 ........ ..ot 3-821
TLC274 ..o 3-617 TLC2252A ............ccciiiiiinnn, 3-821
TLC274A ... . 3-617 TLC2252Y .........ccciiiiieenn.n. 3-821
TLC274B ... 3-617 TLC2254 ..ot 3-821
TLC274Y ..o e 3-617 TLC2254A ............cciiiinn.n. 3-821
TLC274X2 ... 3-653 TLC2254Y ...t 3-821
TLC27L4 ..o 3-669 TLC2262 ... 3-875
TLC27L4A ... i 3-669 TLC2262A ... i 3-875
TLC27L4AB ...ttt 3-669 TLC2262Y .. 3-875
TLC27LAY . i 3-669 TLC2264 ... 3-875
TLC27TM4 .. i 3-705 TLC2264A ... .. i 3-875
TLC27TM4A ... . 3-705 TLC2264Y ... e 3-875
TLC27M4B ... .. 3-705 TLC2272 .. e 3-931
TLC27TMAY ... 3-705 TLC2272A ... 3-931
TLC277 i e 3-485 TLC2272Y .. 3-931
TLC279 ..ot e 3-617 TLC2274 .. i 3-931
TLC27L7 it 3-551 TLC2274A ... 3-931
TLC27LY ... i 3-669 TLC2274Y i 3-931
TLC27M7 3-583 TLC2652 ...t 3-983
TLC27MO ... 3-705 TLC2652A ... it 3-983
TLC339 ..ottt 7-93 TLC2652Y ..iiiiiiiiiiiiiiieens 3-983
TLC339Q ..ot 7-93 TLC2654 .........civiiiiiien. 3-1007
TLC352 ..t 7-109 TLC2654A .......ciiiiiiiien 3-1007
TLC354 ...t 7-117 TLC2654Y ... o 3-1007
TLC354Y ..ot 7-17 TLC2801Y .ot 3-1031
TLC371 e 7-127 TLC2801Z ... . 3-1031
TLC371Y it 7-127 TLC2810Y ..iiiiiiiaiineeenn 3-1043
TLC372 .t 7-137 TLC2810Z ......ccviiiiiiinannnn 3-1043
TLC372Q .. 7-137 TLC2872Y .o 3-1065
TLC372Y i 7-137 TLC2872Z ... 3-1065
TLC374 .. 7-149 TLC3702 ..o i 7-177
TLC374Q ... 7-149 TLC3702Y ...t 7-177
TLC374Y ..o 7-149 TLC3704 ...t 7-199
TLC393 . e 7-161 TLC3704Y ... e 7-199
TLC393Y i 7-161 TLC4501 ....... ... .. ... ... ... 3-1081
TLCS51 ... 8-49 TLC4501A ... ... i, 3-1081
TLC551Y ... i 8-49 TLC4501Y ..., 3-1081
TLC552 ... ... i 8-61 TLC4502 .............cccviinnn.. 3-1107
TLC555 ... ..t 8-69 TLC4502A ............ciiennn... 3-1107
TLC555Y ... ..ot 8-69 TLCA4502Y ............ccccvviuinnn 3-1107
TLC556 ..........ccoviiiiiinninnnn, 8-81 TLE2021 .. 6-3
TLC556Y .......coviiiiiiiiiian 8-81 TLE2021A ... 6-3
TLC1078 .o 3-741 TLE2021B .. iiiiiiee e 6-3
TLC1079 ..o 3-741 TLE2021Y i 6-3
TLC2201 .. i 3-767 TLE2022 ... i 6-3
TLC2201A ... i 3-767 TLE2022A ... 6-3
TLC2201B ... 3-767 TLE2022B ... 6-3
TLC2201Y i 3-767 TLE2022Y ... 6-3
TLC2202 ...t 3-767 TLE2024 ... . 6-3
The devices in BOLD type are new to this data book.
i
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ALPHANUMERIC INDEX

TLE2024A ..ot 6-3 TLE2237 i 6-375
TLE2024B ...eiiieeiieiiiieiaen 6-3 TLE2237Y it 6-375
TLE2024Y ..ottt 6-3 TLE2301 & 6-405
TLE2027 o ooieieeee e 6-59 TLE2662 . ..ovvoieeieieiaeaianins 6-427
TLE2027A oot 6-59 TLE2682 . ..oviveeeieiaaaeaaaannn 6465
TLE2027Y oooveeeeee e 3-59 TLS1233 ...t 8-93
TLE2087 .\t 6-59 TLS1233Y ..ot 8-93
TLE2037A ...ttt 6-59 TLS1255 ... 8-99
TLE2037Y ooiviiiieieieieiiienean 6-59 TLVI39T .o 7-223
TLE2061 . .oveeeeeeeeeeeeiieieiannns 6-93 TLVI391Y ... 7-223
TLE2061A ...t 6-93 TLVI393 oottt 7-235
TLE2061Y o.vvieiieieieiieiiiennns 6-93 TLVIB93Y it 7-235
TLE2062 . .ooveeiiee e 6-93 TLV2211 o 6-513
TLE2062A ...oviiiiiieiiieiinenns 6-93 TLV2211Y o 6-513
TLE2062B ....vvieiiieiiianninns 6-93 TLV2221 ..o 6-541
TLE2062Y ..o 6-93 TLV2221Y o 6-541
TLE2064 ....ooveiieeeeeaeiannnnns 6-93 TLV2231 ..ot 6-567
TLE20B4A ... 6-93 TLV2231Y ... 6-567
TLE2064B  ......ovoiiiieeiiniinnnns 6-93 TLV2252 ... oo . 6-593
TLE2064Y ...viviieieiiiieiiiinenns 6-93 TLV2252A .........cciiiiiiinnnn. 6-593
TLE2071 « .o 6-155 TLV2252Y ..ot 6-593
TLE2071A ..o e 6-155 TLV2254 ...t 6-593
TLE2071Y oo 6-155 TLV2254A .........coiiiiiiiinnnn. 6-593
TLE2072 ..ot 6-155 TLV2254Y ... 6-593
TLE2072A ..ot 6-155 TLV2262 ..ot 6-639
TLE2072Y o.iviiiiiieiaiieaens 6-155 TLV2262A ... 6-639
TLE2074 ..ot 6-155 TLV2262Y it .. 6-639
TLE2074A ... .ot 6-155 TLV2264 ..ot 6-639
TLE2074Y ..ot 6-155 TLV2264A ..ot 6-639
TLE2081 ..o ieieeiaaeanns 6-225 TLV2264Y ..ot 6-639
TLE2081A ..ot 6-225 TLV2322 oot 6-687
TLE2081Y ovoieieieeeaaeae e, 6-225 TLV2322Y oo 6-687
TLE2082 @it 6-225 TLV2324 ..ot 6-687
TLE2082A ... .o.iviiiiiiiiiinnns 6-225 TLV2324Y o 6-687
TLE2082Y o.v'viiiieiiieaiaeinnn 6-225 TLV2332 .ot 6-715
TLE2084 ........ocoviven.. e 6-225 TLV2332Y it 6-715
TLE2084A ...t 6-225 TLV2334 .o 6-715
TLE2084Y ...ovviiiieeiaiiainn, 6-225 TLV2334Y .ot 6-715
TLE2141 oot 6-287 TLV2341 oottt 6-743
TLE2141A .. oo, 6-287 TLV2341Y it 6-743
TLE2141Y oo 6-287 TLV2342 ..o 6-793
TLE2142 ..ot 6-287 TLV2342Y oot 6-793
TLE2142A .. oo, 6-287 TLV2344 .o 6-793
TLE2142Y ...t 6-287 TLV2344Y oo 6-793
TLE2144 .........cc... ... e 6-287 TLV2352 .ot 7-251
TLE2144A ... .. . i 6-287 TLV2352Y i 7-251
TLE2144Y ...ttt 6-287 TLV2354 ..ot 7-265
TLE2161 oot 6-347 TLV2354Y .ttt 7-265
TLE2161A ..ot 6-347 TLV2361 ..o 6-823
TLE2161B . .vveeviieeaaeaann 6-347 TLV2361Y ..ot 6-823
TLE2227 oo 6-375 TLV2362 . vveiieie e 6-823
TLE2227Y it 6-375 TLV2362Y oot 6-823
The devices in BOLD type are new to this data book.
X
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ALPHANUMERIC INDEX

TLV2393 .. 7-203 TPA1S17Y L 2-29
TLV2393Y ..o 7-203 TPAIS17YY .. 2-29
TLV2432 ... ... 6-839 TPA4860 .......................o.l 2-41
TLV2432A ... ... ... 6-839 TPA4860Y ...............c.oiinienn. 2-41
TLV2432Y ... .. 6-839 TPA4861 .......... ... ... ... .. ... 2-67
TLV2442 ... 6-875 TPA4861Y ..............ccoiiiinne. 2-67
TLV2442A ... 6-875 RA741 6-909
TLV2242Y ... .. 6-875 HA733 . 8-105
TPAO102t ... ... 2-3
TPAO102YYT ... ... 2-3
TPA302 ...t 2-9
TPA302Y ...t 2-9
The devices in BOLD type are new to this data book.
T This device is in the Advanced Information stage of development.
3
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AUDIO POWER AMPLIFIER

SELECTION GUIDE
AUDIO POWER AMPLIFIERS
vppVee | 'PRMICC | outpuT HEAD-
(mA per THD+N | PSRR | ISD PAGE
DEVICE (\)] channel) POWER @ 1kHz @©@B) | @A) PHONE DESCRIPTION NO
min max typ w) : ENABLE )
TPAO102T 3t05.5 1.9 15 0.2% 75 1 Yes 1.5-W stereo audio power amplifier 2-3
TPA302 2.7t055 4 0.3 0.06% 55 0.6 No 300-mW stereo audio power amplifier 2-9
TPA1517T 6to18 40 6 1% 62 No 6-W/ch. stereo audio power amplifier 2-29
TPA4860 271055 35 1 0.2% 56 0.6 Yes 1-W audio power amplifier 2-41
TPA4861 2.7105.5 3.5 1 0.2% 56 0.6 No 1-W audio power amplifier 2-67
T This device is in the Advanced Information stage of development.
‘b TEXAS
INSTRUMENTS
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OPERATIONAL AMPLIFIER
SELECTION GUIDE

INTRODUCTION

This selection guide is designed to help you quickly identify which operational ampilifiers best suit your needs.
This section includes specification tables for each operational amplifier, sorted by the primary performance
category; this permits a quick comparison of key specifications, enabling a final decision on which amplifier is
best for you. Also included in this section is a complete alphanumerically sorted list of all Texas Instruments
advanced linear amplifiers with key specifications.

DEFINITION OF TERMS
This selection guide is broken into eight primary-selection categories:
® DC precision
Single supply
Noise
Low voltage
High speed
Low power

Rail to rail

High temperature

These categories are then subdivided into secondary and tertiary groups combining performance indices. An
understanding of what is meant by each term is helpful when choosing the right amplifier for your application.

DC Precision

Precision refers to an amplifier’s inherent dc errors, the input offset voltage (V|p), its temperature coefficient
(oyi0), and long-term drift (AV|@). In direct-coupled applications, these errors are amplified by the amplifier and
carried through the system. The magnitude of the input offset voltage limits the minimum signal level that can
be accurately measured. This document defines precision operational amplifiers as those having Vi <1 mV.
In the precision-operational-amplifiers specification table, these operational amplifiers are sorted in ascending
order of Vigmax at 25°C; the awo specification is also provided for comparison.

Single Supply

Single-supply operational amplifiers are those that are designed to operate well with only one power-supply rail,
typically 5 V. They are generally characterized as having a common-mode input voltage range (V|cg) that
includes ground and outputs that can swing to or very near ground (Vo = 0 V). Most single-supply operational
amplifiers are manufactured using CMOS technology, although some bipolar single-supply amplifiers are
available. Single-supply operational amplifiers can be used in systems with split supplies (e.g., +5 V), but care
must be taken not to exceed the maximum supply voltage across the device. For example, Vppmax for CMOS
operational amplifiers is 16 V. No more than £8 V should be applied to these devices in a split-supply system.
Also, some single-supply operational amplifier output stages are not designed to both source and sink current;
when used with split supplies, they may exhibit some crossover distortion as the signal passes through
midsupply.

Rail to Rail

Rail-to-rail operational amplifiers feature outputs that swing close to both the positive and negative supply rails.
To achieve expected results, maintain loading conditions within the specified drive capability of the amplifier;
output swing decreases as load increases.

Q’ TEXAS
INSTRUMENTS
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OPERATIONAL AMPLIFIER
SELECTION GUIDE

Noise

Noise in operational amplifiers typically has two components: voltage noise and current noise. Current noise
is primarily a function of input bias currents (ljg) and is negligible in JFET-input (BiFET) and CMOS ampilifiers.
Voltage noise (V) is noise generated by the amplifier due to the thermal noise of the channel resistance in JFET
and CMOS ampilifiers or the emitter resistance in bipolar amplifiers. Bipolar technology offers the lowest voltage
noise and offers the greatest advantage when interfacing to low-impedance sources. As source impedance
increases to about 10 kQ, system noise is dominated by the thermal noise of the source and feedback
resistances and selection of an amplifier is usually driven by other characteristics. At higher source impedances,
the noise contribution due to the high-input currents of bipolar amplifiers becomes prohibitive and eithera CMOS
or BiFET amplifier should be chosen. Amplifiers in the low-noise operational amplifier sections have V,, <
15 nV/Hz. Current noise, though not specified, can be approximated by:

In=V(2xqx1g), where q = 1.6 x 10-19

Low Voltage

Low-voltage amplifiers operate with Vg or Vpp < 3 V. Some CMOS ampilifiers operate with Vpp = 1.4 V. When
using any supply voltage, you must ensure that input signals are within the common-mode input voltage range
(VicR) of the device. To address the emerging 3-V device market, Texas Instruments has introduced a full line
of 3-V operational amplifiers, the TLV series of devices.

High Speed

Speed refers to an operational amplifier’s slew rate (SR) and its bandwidth. Slew rate describes the ability of
the amplifier’s output to follow a large rapidly changing signal at its input, expressed in V/us. Slew rate is a
function of and inversely proportional to supply current (Icc or Ipp); increased power consumption must often
be traded for faster output response. BiIFET ampilifiers have traditionally offered the best speed performance,
although new complementary bipolar technologies are gaining ground. The high-speed operational amplifiers
in this selection guide have a bandwidth > 6 MHz; the amplifiers’ slew rate is included in the specification tables
for reference.

Low Power

Low power in this document refers to amplifiers whose quiescent currents are less than 500 pA. This category
is further broken down to delineate micropower amplifiers, or those with Igc or Ipp <250 uA. The supply current
is specified under no-load conditions; the outputs neither sink nor source current. To minimize power
consumption, unused amplifiers should be connected as unity-gain followers with their inputs grounded.

High Temperature

High-temperature operational amplifiers are those manufactured using Texas Instruments patent-pending high
temperature and high-reliability process. These operational amplifiers perform reliably at temperatures up to
150°C and are well suited for automotive and geophysical (down-hole) applications where temperatures often
exceed the industrial or military temperature ranges.

5-10
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HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

Ippficc

Slew

vV I

DEVICE D_D(O;cc (mA ’:“:’I)cha"' (‘.'.!9, c('::)k (::ﬁ) (nv‘;?ﬁ) (57"“:) (?l:ivzv) DESCRIPTION Prl:g y

min max typ max max range typ typ typ typ typ )

LT1013 4t044 0.32t0 0.5 0.2510 0.95 114 -15000 22 0.4 Dual precision low-power 3-51
TLC251(H) 14t016 0.675t0 1.6 2to 10 80 0.6 25 3.6 1.7 Prog. low-voltage: high bias mode 3-357
TLC251(M) 141016 0.105t0 0.28 2t0 10 91 0.6 32 0.43 0.525 | Prog. low-voltage: medium bias mode 3-357
TLC251(L) 14t016 0.01100.017 2t0 10 94 0.6 68 0.03 0.085 | Prog. low-voltage: low bias mode 3-357
TLC252 141016 0.7t0 1.6 2to 10 80 0.6 25 3.6 1.7 | Dual low-voltage 3-375
TLC254 141016 0.775t0 1.8 2to 10 80 0.6 25 3.6 1.7 | Quad low-voltage 3-395
TLC25L2 14to0 16 0.01100.017 2to 10 94 0.6 68 0.03 0.085 | Dual micropower low-voltage 3-375
TLC25L4 1.4t0 16 0.012 to 0.021 2t0 10 94 0.6 70 0.03 0.085 | Quad micropower low-voltage 3-395
TLC25M2 14t0 16 0.105t0 0.28 2t0o 10 91 0.6 32 0.43 0.525 | Dual low-power low-voltage 3-375
TLC25M4 141016 0.12510 0.32 2to 10 91 0.6 32 0.43 0.525 | Quad low-power low-voltage 3-395
TLC271(H) 3to 16 0.675t0 1.6 2t0 10 80 0.6 25 3.6 1.7 Prog. low-power: high bias mode 3415
TLC271(M) 3to 16 0.105 to 0.28 2to 10 91 0.6 32 0.43 0.525 | Prog. low-power: medium bias mode 3415
TLC271(L) 3to 16 0.01t00.017 2to 10 94 0.6 68 0.03 0.085 | Prog. low-power: low bias mode 3-415
TLC272 3to 16 0.7t0 1.6 2to 10 80 0.6 25 3.6 1.7 Dual single supply 3-485
TLC274 3to 16 0.675t0 1.6 2to 10 80 0.6 25 3.6 1.7 Quad single supply 3-617
TLC277 31016 0.7t01.6 t0 0.5 80 0.6 25 3.6 1.7 Dual precision single supply 3-485
TLC279 3to 16 0.675t0 1.6 t0 0.9 80 0.6 25 3.6 1.7 Quad precision single supply 3617
TLC27L2 3t0 16 0.01t0 0.017 2to 10 94 0.6 68 0.03 0.085 | Dual precision single supply micropower 3-551
TLC27L4 31016 0.011t00.017 2t0 10 94 0.6 70 0.03 0.085 | Quad precision single supply micropower 3-669
TLC27L7 31016 0.01t0 0.017 t0 0.5 94 0.6 68 0.03 0.085 | Dual precision single supply micropower 3-551
TLC27L9 3to 16 0.01100.017 t0o 0.9 94 0.6 70 0.03 0.085 | Quad precision single supply micropower 3-669
TLC27M2 3to 16 0.105t0 0.28 2t0 10 91 0.6 32 0.43 0.525 ] Dual precision single supply low-power 3-583
TLC27M4 3to 16 0.105 to 0.28 2to 10 91 0.6 32 0.43 0.525 | Quad precision single supply iow-power 3-705
TLC27M7 3to 16 0.105 t0 0.28 t0 0.5 91 0.6 32 0.43 0.525 | Dual precision single supply low-power 3-583
TLC27M9 3to 16 0.105 t0 0.28 to 0.9 91 0.6 32 0.43 0.525 | Quad precision single supply low-power 3-705
TLC1078 1.4to 16 0.01t0 0.017 1.6t00.45 95 0.6 68 0.032 0.085 | Dual micropower precision low-voltage 3-741
TLC1079 1.41t016 0.01t0 0.017 1.9100.85 95 0.6 68 0.032 0.085 | Quad micropower precision low-voltage 3-741
TLC2201 461016 1to 1.5 0.2t00.5 110 1 8 25 1.8 Low-noise precision rail-to-rail output 3-767
TLC2202 461016 0.85t01.3 05t01 110 1 25 1.9 Dual low-noise precision rail-to-rail 3-767
TLC2252 441016 ]0.035t00.0625 | 0.85t0 1.5 83 1 19 0.12 0.2 Dual rail-to-rail micropower 3-821
TLC2254 4.41t016 0.035t00.0625 | 0.85t0 1.5 83 1 19 0.12 0.2 Quad rail-to-rail micropower 3-821
TLC2262 441016 0.2t0 0.25 0.95t02.5 83 1 12 0.55 0.82 | Dual advanced LinCMOS rail-to-rail 3-875
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HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS (continued)

Ippficc

Slew

pevice | 0 C | (™ o ) C(I::f o | Vi) e DESCRIPTION No.
min max typ max max range typ typ typ typ typ .
TLC2264 4410 16 0.21t00.25 0.95t02.5 83 1 12 0.55 0.82 | Quad advanced LinCMOS rail-to-rail 3-875
TLC2272 441016 11to 1.5 0.95t02.5 75 1 9 3.6 2.18 | Dual low-noise rail-to-rail 3-931
TLC2274 4.41t016 i1to15 0.95t02.5 75 1 9 3.6 2.18 | Quad low-noise rail-to-rail 3-931
TLC2654 +23t0+8 151024 0.01 t0 0.02 125 50 13 37 1.9 Low-noise chopper-stabilized 3-1007
TLC4501 4106 1t0o1.5 -0.08100.08 | 100 1 12 25 47 Single self-calibrating precision 3-1081
TLC4502 4t06 12510 1.75 -0.1t0 0.1 100 1 12 2.5 4.7 Dual self-calibrating precision, 3-1107
TLE2021 +2 to +20 0.2t00.3 0.2t00.5 115 25000 15 0.65 2 Precision low-power single supply 6-3
TLE2022 12 to £20 0.27510 0.35 0.15t0 0.5 106 35000 15 0.65 28 Dual precision low-power single supply 6-3
TLE2024 +2 to 20 0.2625 to 0.35 05to1 102 50000 15 0.7 2.8 Quad precision low-power single supply 6-3
TLE2027 +4 to £22 - 3.8t05.3 0.025 to 0.1 131 15000 25 2.8 13 Low-noise precision ) . ) 6-59
TLE2037 4 to £19 381053 0.025 to 0.1 131 15000 25 75 50 Low-noise high-speed precision decomp. 6-59
TLE2061 +3.5t0+19 0.29t0 0.35 05103 90 4 40 34 2 JFET-input high-output-drive micropower 6-93
TLE2062 +3.5t0 +19 | 0.3125100.345 1t04 90 4 40 3.4 2 Dual JFET-input high-output-drive micropower 6-93
TLE2064 +3.5t0+19 | 0.3125t00.35 2t06 90 4 40 3.4 2 Quad JFET-input high-output-drive micropower 6-93
TLE2071 | +2.25t0 +19 171022 2to4 98 20 11.6 45 10 Low-noise high-speed JFET-input .6-155
TLE2072°. | +2.25t0+19 1.55t01.8 3.5t06 98 20 11.6 45 10 Dual low-noise high-speed JFET-input 6-155
TLE2074 +2.25t0+19 | 1.42510 1.875 3to5 98 25 116 45 10 Quad low-noise high-speed JFET-input 6-155
TLE2081 +2.25 to £19 1.7t02.2 3t06 98 20 11.6 45 10 high-speed JFET-input 6-225
TLE2082 +2.25 to +19 1.55t0 1.8 4107 98 20 11.6 45 10 Dual high-speed JFET-input 6-225
TLE2084 | +2.25t0+19 | 1.62510 1.875 4t07 98 25 11.6 45 10 Quad high-speed JFET-input 6-225
TLE2141 +2to+22 3.5t04.5 0.5t00.9 108 | -700000 105 45 5.9 Low-noise high-speed precision single supply 6-287
TLE2142 +2 to 22 3.45104.5 0.7510 1.2 108 | -700000 105 45 59 Dual low-noise high-speed precision 6-287
TLE2144 +2to 22 3.45t04.5 1.5t02.4 108 | -700000 10.5 45 5.9 Quad low-noise high-speed precision 6-287
TLE2161 | +385t0+19 | 0.29100.35 05103 90 4 40 10 6.4 ;zg:t’;‘;”' high‘°”"°”t'f'“"e low-power decom- | & 347
TLE2227 +4to £19 3.65t05.3 0.11t00.35 115 15000 25 25 13 Dual low-noise high-speed precision 6-375
TLE2237 4 to +22 3.65t05.3 0.1t00.35 115 15000 25 5 50 Dual low-noise high-speed precision decomp. 6-375
TLE2301 +4.5 to +22 22t035 0.4t0 10 97 260000 44 14 8 Excalibur 3-state-output wide-bandwidth power | 6-405
TLE2662 351015 |03125100345| 1to5 ) 4 40 3.4 2 g‘:ﬁ’l'o‘ﬁgg‘;"igﬂ"\:lg'e'?p”‘ with switching-capaci- | ¢ 457
TLE2682 35115 | 155t018 | 09t07.5 | 98 20 13 45 10 ;';%:‘tgpfj‘t;‘;zz:cg‘r’fef”a' with switching-ca- | ¢ 45
TLV2211 2.7t0 10 0.013 to 0.025 to 3 83 1 22 0.025 0.065 | Single rail-to-rail micropower 6-513
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HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS (continued)

Ipp/icc Slew
DEVICE VDDOII\)Icc Rt M (,';ﬁ) (nv‘ll«?ﬁ) Vo) (m') DESCRIPTION oy
min max typ max max range typ typ typ typ typ

TLv2221 2.7t010 0.11t00.15 to3 85 1 19 0.18 0.51 | Single rail-to-rail low-power 6-541
TLV2231 2.7t010 0.85t0 1.2 to3 70 1 15 1.6 2 Single rail-to-rail 6-567
TLV2252 27t08 0.034t00.0625 | 0.85t0 1.5 75 1 19 0.1 0.187 | Dual rail-to-rail low-voltage micropower 6-593
TLV2254 27t08 0.034t00.0625 | 0.85t0 1.5 75 1 19 0.1 0.187 | Quad rail-to-rail low-voitage micropower 6-593
TLV2262 27t08 0.2100.25 095t02.5 75 1 12 0.55 0.67 | Dual rail-to-rail low-voltage low-power 6-639
TLV2264 27108 0.2100.25 0.95t02.5 75 1 12 0.55 0.67 | Quad rail-to-rail low-voltage low-power 6-639
TLV2322 2t08 0.006 to 0.017 1.1t09 88 0.6 68 0.02 0.027 | Dual low-voltage micropower 6-687
TLV2324 2t08 0.006 t0 0.017 1.1t0 10 88 0.6 68 0.02 0.027 | Quad low-voltage micropower 6687
TLV2332 2t08 0.08t0 0.25 1.1t09 92 0.6 32 0.38 0.3 Dual low-voltage low-power 6-715
TLV2334 2to8 0.08t0 0.25 1.1t0 10 92 0.6 32 0.38 0.3 Quad low-voltage low-power 6-715
TLV2341(H) 2t08 0.325t0 1.5 1.1t08 78 0.6 25 2.1 0.79 | Programmable low-voltage: high bias mode 6-743
TLV2341(M) 2t08 0.065 to 0.25 1.1t08 92 0.6 32 0.38 0.3 | Programmable low-voltage: Med bias mode 6-743
TLV2341(L) 2to8 0.005 to 0.017 11t08 88 0.6 68 0.02 0.027 | Programmable low-voltage: low bias mode 6-743
TLV2342 208 0.325t0 1.5 1.1t09 78 0.6 25 21 0.79 | Dual LiInCMOS low-voltage high-speed - 6-793
TLV2344 2to8 0.325t0 1.5 1.1t0 10 78 0.6 25 2.1 0.79 | Quad LinCMOS low-voltage high-speed 6-793
TLV2361 +1to+2.5 1751025 1t06 85 20000 8 3 7 Single high-performanC, low-voltage 6-823
TLV2362 +1to +3.5 1.4t02.25 1to6 75 20000 9 25 6 Dual high-performanC, low-voltage 6-823
TLV2432 27t010 0.1t00.125 095t02 90 1 18 0.25 0.55 | Dual wide-input-voltage, high-output-drive 6-839
TLV2442 2.7t0 10 0.75t0 1.1 0.95t0 2 75 1 16 1.4 1.81 | Dual wide-input-voltage, high-output-drive 6-875
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PRECISION OPERATIONAL AMPLIFIERS

Vio Vio Ipp/icc CMRR :I;\.E'.VEV GBW PAGE
DEVICE ) (nv) (uv) (mA per channel) (dB) (Vius) (MHz2) DESCRIPTION NO.
yp range max range typ max typ typ typ
TLC4501 -40 to 40 —80 to 80 1to1.5 100 25 47 Single self-calibrating precision 3-1081
TLC4502 -50 to 50 -100 to 100 1.25t0 1.75 100 25 4.7 Dual self-calibrating precision 3-1107
TLE2024 500 to 1000 0.2625 t0 0.35 102 0.7 2.8 Quad precision low-power single supply 6-3
TLE2027 10t0 20 25 to 100 3.8t05.3 131 2.8 13 Low-noise precision 6-59
TLE2037 10to0 20 25to 100 3.8t05.3 131 75 50 Low-noise high-speed precision decompensated 6-59
LT1013 60 to 250 250 to 950 0.32t0 0.5 114 0.4 Dual precision low-power 3-51
TLE2022 70 to 150 150 to 500 0.275t0 0.35 106 0.65 2.8 Dual precision low-power single supply 6-3
TLC2201 80 to 100 200 to 500 1to1.5 110 2.5 1.8 Low-noise precision rail-to-rail output 3-767
TLC2202 80 to 100 500 to 1000 0.85t0 1.3 110 2.5 1.9 Dual low-noise precision rail-to-rail 3-767
TLE2021 80 to 120 200 to 500 0210 0.3 115 0.65 2 Precision low-power single supply 6-3
TLC1078 160 450 0.01100.017 95 0.032 0.085 | Dual micropower precision low-voltage 3-741
TLE2141 175 to 200 500 to 900 35t04.5 108 45 5.9 Low-noise high-speed precision single supply 6-287
TLC1079 190 850 0.0110 0.017 95 0.032 0.085 | Quad micropower precision low-voltage 3-741
TLC2252 200 850 to 1500 0.035 to 0.0625 83 0.12 0.2 Dual rail-to-rail micropower 3-821
TLC2254 200 850 to 1500 0.035 to 0.0625 83 0.12 0.2 Quad rail-to-rail micropower 3-821
TLV2252 200 850 to 1500 0.034 to 0.0625 75 0.1 0.187 | Dual rail-to-rail low-voltage micropower 6-593
TLV2254 200 850 to 1500 0.034 to 0.0625 75 0.1 0.187 | Quad rail-to-rail low-voltage micropower 6-593
TLE2142 27510290 | 750 to 1200 3.45t04.5 108 45 5.9 Dual low-noise high-speed precision 6-287
TLC2262 300 950 to 2500 0.2t0 0.25 83 0.55 0.82 | Dual advanced LinCMOS rail-to-rail 3-875
TLC2264 300 950 to 2500 0.2100.25 83 0.55 0.82 Quad advanced LinCMOS rail-to-rail 3-875
TLC2272 300 950 to 2500 1.1t01.5 75 3.6 2.18 | Dual low-noise rail-to-rail 3-931
TLC2274 300 950 to 2500 11t0 15 75 3.6 2.18 | Quad low-noise rail-to-rail 3-931
TLE2161 300to 600 | 500 to 3000 0.29 10 0.35 90 10 6.4 JFET-input high-output-drive low-power decompensated 6-347
TLV2262 300 950 to 2500 0.21t00.25 75 0.55 0.67 Dual rail-to-rail low-voltage low-power 6-639
TLV2264 300 950 to 2500 0.2100.25 75 0.55 0.67 | Quad rail-to-rail low-voltage low-power 6-639
TLV2432 300 950 to 2000 0.1t00.125 90 0.25 0.55 | Dual wide-input-voltage, high-output-drive 6-839
TLV2442 300 950 to 2000 0.75t0 1.1 75 1.4 1.81 Dual wide-input-voltage, high-output-drive 6-875
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LOW-NOISE OPERATIONAL AMPLIFIERS

SLEW
DEVICE (nV‘;\?Hz) (mA :)%?:I:ggnnel) (:;R) ':,‘,‘TE ((:II?-I:I) RAg'GTrg'J‘.:“" DESCRIPTION P:.‘g'E
typ typ max typ ( ,y‘:,s) typ -
TLE2027 25 3.8105.3 15000 2.8 13 Low-noise precision 6-59
TLE2037 25 3.8105.3 15000 75 50 Low-noise high-speed precision decompensated 6-59
TLE2227 25 3.65t05.3 15000 25 13 Dual low-noise high-speed precision 6-375
TLE2237 25 3.65t05.3 15000 5 50 Dual low-noise high-speed precision decompensated 6-375
TLC2201 8 1t015 1 25 1.8 X Low-noise precision rail-to-rail output 3-767
TLC2202 8 0.85t01.3 1 25 1.9 X Dual low-noise precision rail-to-rail 3-767
TLV2361 8 1.75t025 20000 3 7 single high-performanC, low-voltage 6-823
TLC2272 9 1.1t01.5 1 3.6 2.18 X Dual low-noise rail-to-rail 3-931
TLC2274 9 11to 1.5 1 3.6 2.18 X Quad low-noise rail-to-rail 3-931
TLV2362 9 1.4t02.25 20000 25 6 Dual high-performanC, low-voltage 6-823
TLE2141 105 3.5t04.5 —700000 45 59 Low-noise high-speed precision single supply 6-287
TLE2142 105 3.45t04.5 —700000 45 5.9 Dual low-noise high-speed precision 6-287
TLE2144 105 3.45t04.5 —700000 45 5.9 Quad low-noise high-speed precision 6-287
TLE2071 11.6 171022 20 45 10 Low-noise high-speed JFET-input 6-155
TLE2072 11.6 1.55t01.8 20 45 10 Dual low-noise high-speed JFET-input 6~155
TLE2074 1.6 1.425 to0 1.875 25 45 10 Quad low-noise high-speed JFET-input 6-155
TLC2262 12 0.2t0 0.25 1 0.55 0.82 X Dual advanced LinCMOS rail-to-rail 3-875
TLC2264 12 0.2100.25 1 0.55 0.82 X Quad advanced LinCMOS rail-to-rail 3-875
TLC4501 12 1to 1.5 1 25 4.7 X Single self-calibrating precision 3-1081
TLC4502 12 1.25t01.75 1 25 47 X Dual self-calibrating precision 3-1107
TLV2262 12 0.210 0.25 1 0.55 0.67 X Dual rail-to-rail low-voltage low-power 6-639
TLV2264 12 0.2t0 0.25 1 0.55 0.67 X Quad rail-to-rail low-voltage low-power 6-639
TLC2654 13 15t024 50 3.7 1.9 X Low-noise chopper-stabilized 3-1007
TLE2021 15 0.21t00.3 25000 0.65 2 Precision low-power single supply 6-3
TLE2022 15 0.275t0 0.35 35000 0.65 2.8 Dual precision low-power single supply 6-3
TLE2024 15 0.2625 to 0.35 50000 0.7 2.8 Quad precision low-power single supply 6-3
TLV2231 15 0.850t0 1.2 1 1.6 2 X Single rail-to-rail 6~-567
TLV2442 16 0.75t0 1.1 1 1.4 1.81 X Dual wide-input-voltage, high-output-drive 6-875
TLC2252 19 0.035 to 0.0625 1 0.12 0.2 X Dual rail-to-rail micropower 3-821
TLC2254 19 0.035 to 0.0625 1 0.12 0.2 X Quad rail-to-rail micropower 3-821
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LOW-NOISE OPERATIONAL AMPLIFIERS (continued)

SLEW
DEVICE (nv‘;«?uz) mA I;Pe?llggnnel) (:!/B\) e ((m:) Ao AL DESCRIPTION o
typ typ max typ (Vty‘:,s) typ -
TLV2221 19 0.110t0 0.15 1 0.18 0.51 X single rail-to-rail low-power 6-541
TLV2252 19 0.034 to 0.0625 1 0.1 0.187 X Dual rail-to-rail low-voltage micropower 6-593
TLV2254 19 0.034 to 0.0625 1 0.1 0.187 X Quad rail-to-rail low-voltage micropower 6-593
HIGH-SPEED OPERATIONAL AMPLIFIERS
GBW Slew Rate Ipp/icc [T} V
DEVICE {Mhz) (Vius) | (mAperchannel) | (pA) | (nvAFR) DESCRIPTION PﬁgE
typ typ typ max typ typ )
TLE2037 50 75 3.8105.3 15000 25 Low-noise high-speed precision decomp. 6-59
TLE2237 50 5 3.65105.3 15000 25 Dual low-noise high-speed precision decomp. 6-375
TLV2361 7 3 1.75102.5 20000 8 single high-performanC, low-voltage 6-823
TLV2362 6 25 1410225 20000 9 Dual high-performanC, low-voltage 6-823
TLE2141 5.9 45 3.5104.5 —700000 105 Low-noise high-speed precision single supply 6-287
TLE2142 5.9 45 3.45t04.5 ~700000 105 Dual low-noise high-speed precision 6-287
TLE2144 59 45 3.45t04.5 —700000 105 Quad low-noise high-speed precision 6-287
TLE2682 10 45 1.55t0 1.8 20 11.3 Dual high-speed JFET-input with switched-capacitor voltage converter 6-465
TLE2071 10 45 1.7t02.2 20 1.6 Low-noise high-speed JFET-input 6-155
TLE2072 10 45 1.55t01.8 20 11.6 Dual low-noise high-speed JFET-input 6-155
TLE2074 10 45 1.42510 1.875 25 1.6 Quad low-noise high-speed JFET-input 6-155
TLE2081 10 45 1.7t02.2 20 11.6 High-speed JFET-input 6-225
TLE2082 10 45 1.55t01.8 20 11.6 Dual high-speed JFET-input 6-225
TLE2084 10 45 1.625 10 1.875 25 11.6 Quad high-speed JFET-input 6-225
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RAIL-TO-RAIL OPERATIONAL AMPLIFIERS

Vo

Slew Rate

GBW

Vpp/Vce lppicc Vy_ PAGE
DEVICE . [\)] (1A per channel) ) (Vlus) (MHz) | (nVAHz) DESCRIPTION NO

min  max typ max typ typ typ typ :
TLC2201 461016 1000 to 1500 0t04.8 25 1.8 8 Low-noise precision rail-to-rail output 3-767
TLC2202 4.61t016 850 to 1300 0to 4.8 25 1.9 8 Dual low-noise precision rail-to-rail 3-767
TLC2252 441016 35t0 62.5 0.01 to 4.98 0.12 0.2 19 Dual rail-to-rail micropower 3-821
TLC2254 441t016 3510 62.5 0.01t0 4.98 0.12 0.2 19 Quad rail-to-rail micropower 3-821
TLC2262 441016 200 to 250 0.01 to 4.99 0.55 0.82 12 Dual advanced LinCMOS rail-to-rail 3-875
TLC2264 441016 200 to 250 0.01 to 4.99 0.55 0.82 12 Quad advanced LinCMOS rail-to-rail 3-875
TLC2272 4.4t016 1100 to 1500 0.01 to 4.99 3.6 2.18 9 Dual low-noise rail-to-rail 3-931
TLC2274 4.4t0 16 1100 to 1500 0.011t0 4.99 3.6 2.18 9 Quad low-noise rail-to-rail 3-931
TLC4501 4106 1000 to 1500 0.01 to 4.99 25 47 12 Single self-calibrating precision 3-1081
TLC4502 4106 1250 to 1750 0.01 to 4.99 25 4.7 12 Dual self-calibrating precision 3-1107
TLV2211 271010 13t025 0.012t0 4.95 0.025 0.065 22 Single rail-to-rail micropower 6-513
TLV2221 2.7t0 10 110to 150 0.012t0 4.88 0.18 0.51 19 Single rail-to-rail low-power 6-541
TLV2231 2.7t0 10 850 to 1200 0.08t0 4.9 1.6 2 15 Single rail-to-rail 6-567
TLV2252 2718 34 to 62.5 0.01 t0 2.98 0.1 0.187 19 Dual rail-to-rail low-voltage micropower 6-593
TLV2254 27t8 3410 62.5 0.01 t0 2.98 0.1 0.187 19 Quad rail-to-rail low-voltage micropower 6-593
TLV2262 2.7t08 200 to 250 0.01 to 2.99 0.55 0.67 12 Dual rail-to-rail low-voltage low-power 6-639
TLV2264 27t8 200 to 250 0.01t0 2.99 0.55 0.67 12 Quad rail-to-rail low-voltage low-power 6-639
TLV2432 27t010 100 to 125 0.01to 4.97 0.25 0.55 18 Dual wide-input-voltage, high-output-drive 6-839
TLV2442 2.7t0 10 750 to 1100 0.01to 4.97 1.4 1.81 16 Dual wide-input-voltage, high-output-drive 6-875
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SINGLE-SUPPLY OPERATIONAL AMPLIFIERS

Vio

SLEW RATE

GBW

Vbp/Nce Ipp/icc ‘/’3“ PAGE
DEVICE . \)] (mA per channel) (mv) (Vius) (MHz) | (nVANH2) DESCRIPTION NO
min max typ max typ max typ typ typ -
TLE2021 +2 to +20 0.21t00.3 0.12t00.5 0.65 2 15 Precision low-power single supply 6-3
TLE2022 +2 to 20 0.275 t0 0.35 0.15t0 0.5 0.65 28 15 Dual precision low-power single supply 6-3
TLE2024 12 to 20 0.2625 t0 0.35 0.7 2.8 15 Quad precision low-power single supply 6-3
TLE2141 12 to £22 351045 0.210 0.9 45 59 10.5 Low-noise high-speed precision single supply 6-287
TLE2142 12 to 22 3.45t04.5 0.29t0 1.2 45 5.9 10.5 Dual low-noise high-speed precision 6-287
TLE2144 12 to £22 3.45t04.5 0.6t02.4 45 5.9 10.5 Quad low-noise high-speed precision 6-287
TLV2211 271010 0.013 t0 0.025 0.45t03 0.025 0.065 22 Single rail-to-rail micropower 6-513
TLv2221 27t 10 0.11t00.15 0.61t03 0.18 0.51 19 Single rail-to-rail low-power 6-541
TLV2231 2.7t0 10 0.85t0 1.2 0.71t03 1.6 2 15 Single rail-to-rail 6-567
TLV2252 27t08 0.034 to 0.0625 02to 1.5 0.1 0.187 19 Dual rail-to-rail low-voltage micropower 6-593
TLV2254 27t08 0.034 to 0.0625 0.2t01.5 0.1 0.187 19 Quad rail-to-rail low-voltage micropower 6-593
TLV2262. 2718 0.2100.25 0.3t02.5 0.55 0.67 12 Dual rail-to-rail low-voltage low-power 6-639
| TLv2264 27108 0.210 0.25 0.3t02.5 0.55 0.67 12 Quad rail-to-rail low-voltage low-power | 6-639
TLV2432 2.7t010 0.1t00.125 0.300to 2 0.25 0.55 18 Dual wide-input-voltage, high-output-drive 1 6-839
TLV2442 271010 0.75t0 1.1 0.300to 2 1.4 1.81 16 Dual wide-input-voitage, high-output-drive 6-875
TLC4501 4t06 1to1.5 0.04 to 0.08 25 4.7 12 Single self-calibrating precision 3-1081
TLC4502 4106 1.25t01.75 0.05t0 0.1 25 4.7 12 Dual self-calibrating precision 3-1107
TLC2252 441016 0.035 to 0.0625 0.2t0 1.5 0.12 0.2 19 Dual rail-to-rail micropower 3-821
TLC2254 4.4t016 0.035 to 0.0625 0.2to 1.5 0.12 0.2 19 Quad rail-to-rail micropower 3-821
TLC2262 441016 0.2100.25 0.3t02.5 0.55 0.82 12 Dual advanced LinCMOS rail-to-rail 3-875
TLC2264 441016 0.2100.25 0.3t025 0.55 0.82 12 Quad advanced LinCMOS rail-to-rail 3-875
TLC2272 441016 1.1to 1.5 0.3t02.5 3.6 2.18 9 Dual low-noise rail-to-rail 3-931
TLC2274 4.41t0 16 11015 0.3t02.5 3.6 2.18 9 Quad low-noise rail-to-rail 3-931
TLC2201 461016 1to1.5 0.1t00.5 25 1.8 8 Low-noise precision rail-to-rail output 3-767
TLC2202 4.6t0 16 0.85t0 1.3 0.1to1 2.5 1.9 8 Dual low-noise precision rail-to-rail 3-767
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LOW-VOLTAGE OPERATIONAL AMPLIFIERS

Vpp/VNce Ipplice Vo SLEW RATE | GBW \II‘?_ PAGE
DEVICE v) (mA per channel) ) (Vius) (MHz) | (nVNHZz) DESCRIPTION NO.

min max typ max typ typ typ typ
TLC1078 1.4t016 0.01 10 0.017 Oto 4.1 0.032 0.085 68 Dual micropower precision low-voltage 3-741
TLC1079 1.4t0 16 0.01t0 0.017 Oto4.1 0.032 0.085 68 Quad micropower precision low-voltage 3-741
TLC251(H) 1.4t0 16 0.675t0 1.6 0t03.8 3.6 1.7 25 Prog. low-voltage: high bias mode 3-357
TLC251(M) 1.4t016 0.1051t0 0.28 0to 3.9 0.43 0.525 32 Prog. low-voltage: medium bias mode 3-357
TLC251(L) 1.4t016 0.01100.017 Oto 4.1 0.03 0.085 68 Prog. low-voltage: low bias mode 3-357
TLC252 1.41t0 16 0.7t0 1.6 0to 3.8 3.6 1.7 25 Dual low-voltage 3-375
TLC254 14to 16 0.775t0 1.8 0to3.8 3.6 1.7 25 Quad low-voltage 3-395
TLC25L2 1.41t0 16 0.011t00.017 Oto 4.1 0.03 0.085 68 Dual micropower low-voltage 3-375
TLC25L4 1.4t0 16 0.012 t0 0.021 Oto4.1 0.03 0.085 70 Quad micropower low-voltage 3-395
TLC25M2 14t016 0.105 to 0.28 0to 3.9 0.43 0.525 32 Dual low-power low-voltage 3-375
TLC25M4 141016 0.12510 0.32 0to 3.9 0.43 0.525 32 Quad low-power low-voltage 3-395
TLC271(H) 3t0 16 0.675t0 1.6 0t03.8 3.6 1.7 25 Prog. low-power: high bias mode 3-415
TLC271(M) 3to 16 0.105 10 0.28 0t0 3.9 0.43 0.525 32 Prog. low-power: medium bias mode 3415
TLC271(L) 3t0 16 0.01100.017 Oto4.1 0.03 0.085 68 Prog. low-power: low bias mode 3-415
TLC272 3to 16 0.710 1.6 0t0 3.8 3.6 17 25 Dual single supply 3-485
TLC274 3t0 16 0.675t0 1.6 0to 3.8 3.6 1.7 25 Quad single supply 3-617
TLC277 3to 16 0.7t0 1.6 0to 3.8 3.6 1.7 25 Dual precision single supply 3-485
TLC279 3to 16 0.675t0 1.6 0t0 3.8 3.6 1.7 25 Quad precision single supply 3-617
TLC27L2 3t0 16 0.01100.017 Oto4.1 0.03 0.085 68 Dual precision single supply micropower 3-551
TLC27L4 3to 16 0.011t00.017 0to 4.1 0.03 0.085 70 Quad precision single supply micropower 3-669
TLC27L7 3to 16 0.01t00.017 Oto 4.1 0.03 0.085 68 Dual precision single supply micropower 3-551
TLC27L9 3to 16 0.01t0 0.017 Oto 4.1 0.03 0.085 70 Quad precision single supply micropower 3-669
TLC27M2 3to 16 0.105t0 0.28 0t0 3.9 0.43 - 0.525 32 Dual precision single supply low-power 3-583
TLC27M4 3to 16 0.105t0 0.28 0to 3.9 0.43 0.525 32 Quad precision single supply low-power 3-705
TLC27M7 3to 16 0.10510 0.28 0t0 3.9 0.43 0.525 32 Dual precision single supply low-power 3-583
TLC27M9 3to 16 0.10510 0.28 0to 3.9 0.43 0.525 32 Quad precision single supply low-power 3-705
TLV2211 2.7t0 10 0.013 t0 0.025 0.01210 4.95 0.025 0.065 22 Single rail-to-rail micropower 6-513
TLv2221 2.7t0 10 0.11t00.15 0.012t0 4.88 0.18 0.51 19 Single rail-to-rail low-power 6-541
TLV2231 2.7t 10 0.85t01.2 0.08 t0 4.9 1.6 2 15 Single rail-to-rail 6-567
TLV2252 27t8 0.034 to 0.0625 0.011t02.98 0.1 0.187 19 Dual rail-to-rail low-voltage micropower 6-593
TLV2254 27t08 0.034 to 0.0625 0.01t02.98 0.1 0.187 19 Quad rail-to-rail low-voltage micropower 6-593
TLV2262 27t8 0.2100.25 0.01t02.99 0.55 0.67 12 Dual rail-to-rail low-voltage low-power 6639
TLV2264 27108 0.2100.25 0.55 0.67 12 Quad rail-to-rail low-voltage low-power 6639
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LOW-VOLTAGE OPERATIONAL AMPLIFIERS (continued)

Vo

SLEW RATE

GBW

Vpp/Vce pp/icc V\?_ PAGE
DEVICE . wv) (mA per channel) v) (Vlus) (MHz) | (nVAWHz) DESCRIPTION NO.

min max typ max typ typ typ typ
TLV2322 2t08 0.006 t0 0.017 0.115t0 1.9 0.02 0.027 68 Dual low-voltage micropower 6-687
TLV2324 2to8 0.006 to 0.017 0.115t0 1.9 0.02 0.027 68 Quad low-voltage micropower 6-687
TLV2332 2108 0.08 t0 0.25 0.115t0 1.9 0.38 0.3 32 Dual low-voltage low-power 6-715
TLV2334 2t08 0.08 t0 0.25 0.115t0 1.9 0.38 0.3 32 Quad low-voltage low-power 6~715
TLV2341(H) 2t08 0.325t0 1.5 0.12t0 1.9 2.1 0.79 25 Programmable low-voltage: high bias mode 6-743
TLV2341(M) 2t08 0.065 to 0.25 0.115t0 1.9 0.38 0.3 32 | Programmable low-voltage: Med bias mode 6-743
TLV2341(L) 2t0 8 0.005 to 0.017 0.115t0 1.9 0.02 0.027 68 Programmable low-voltage: low bias mode 6-743
TLV2342 2t08 0.325t0 1.5 0.12t0 1.9 21 0.79 25 Dual LinCMOS low-voltage high-speed 6-793
TLV2344 2t08 0.325t0 1.5 0.12t0 1.9 21 0.79 25 Quad LinCMOS low-voltage high-speed 6-793
TLV2361 +1to+2.5 1.75t0 2.5 241024 3 7 8 Single high-performance, low-voltage 6-823
TLV2362 +1t0+3.5 1.4t02.25 -14t01.4 25 6 9 Dual high-performanC, low-voltage ) 6-823
TLV2432 2.7t0 10 0.1t00.125 0.01 to 4.97 0.25 0.55 18 Dual wide-input-voltage, high-output-drive 6-839
TLV2442 271010 0.75t0 1.1 0.01 t0 4.97 1.4 1.81 16 Dual wide-input-voltage, high-output-drive 6-875
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LOW-POWER OPERATIONAL AMPLIFIERS

Vpp/Nce Ipp/icc Vio SLEW RATE | GBW \'/
DEVICE v | @wAperchannel) | (mV) Whs) | MHz) |(vAkE) DESCRIPTION o
min max typ max typ max typ typ typ -
TLC27L1 3to 16 10to 17 1.1t0 10 0.03 1 68 Single LinCMOS 3-521
TLC2252 4.410 16 3510 62.5 02t01.5 0.12 0.2 19 Dual rail-to-rail micropower 3-821
TLC2254 4.4t0 16 35 to 62.5 0.2t0 1.5 0.12 0.2 19 Quad rail-to-rail micropower 3-821
TLC2262 4.410 16 200 to 250 0.3t02.5 0.55 0.82 12 Dual advanced LinCMOS rail-to-rail 3-875
TLC2264 441016 200 to 250 0.3t02.5 0.55 0.82 12 Quad advanced LinCMOS rail-to-rail 3-875
TLE2021 +2 to +20 200 to 300 0.12t0 0.5 0.65 2 15 Precision low-power single supply 6-3
TLE2022 +2 to +20 275 to 350 0.15t0 0.5 0.65 2.8 15 Dual precision low-power single supply 6-3
TLE2024 +2 to +20 262.5 to 350 0.7 2.8 15 Quad precision low-power single supply 6-3
TLE2061 +3.5to +19 290 to 350 06103 3.4 2 40 JFET-input high-output-drive micropower 6-93
TLE2062 +3.5t0 19 312.5t0 345 09to4 34 2 40 Dual JFET-input high-output-drive micropower 6-93
TLE2064 +3.5t0 +19 312.5 to 350 09to6 3.4 2 40 Quad JFET-input high-output-drive micropower 6~93
TLV2211 2.7t0 10 13t0 25 045103 0.025 0.065 22 Single rail-to-rail micropower 6-513
TLv2221 271010 110to 150 0.61t03 0.18 0.51 19 Single rail-to-rail low-power 6-541
TLV2252 27t08 34 t062.5 02t015 0.1 0.187 19 Dual rail-to-rail low-voltage micropower 6-593
TLV2254 27t8 3410 62.5 02t015 0.1 0.187 19 Quad rail-to-rail low-voltage micropower 6-593
TLV2262 27t08 200 to 250 0.3t02.5 0.55 0.67 12 Dual rail-to-rail low-voltage low-power 6-639
TLV2264 27t08 200 to 250 0.3t025 0.55 0.67 12 Quad rail-to-rail low-voltage low-power 6-639
TLV2432 2.7t010 100 to 125 0.3t02 0.25 0.55 18 Dual wide-input-voltage, high-output-drive 6-839
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GENERAL-PURPOSE BIPOLAR OPERATIONAL AMPLIFIERS

Vio

Vee Icc CMRR [T:} V, Slew Rate | GBW
DEVICE ) (mA per channel) | ™) | (aB) | (pa) OVARZ) | (is) | (MHz) DESCRIPTION P
min max typ max range typ typ typ typ typ )
LM2902 410 26 0.175t0 0.3 7 80 —20000 23 0.25 0.4 | Quad general-purpose 3-17
LM2904 41026 05to1 7 80 —20000 23 0.15 0.4 | Dual general-purpose 3-29
LM318 5 to 20 5to 10 10 100 150000 23 70 15 Single high-speed 3-13
LM324 4t0 32 0.175t0 0.3 7 80 —20000 23 0.25 0.4 | Quad general-purpose 3-17
LM324x2 4t0 32 0.175t0 0.3 7 80 —20000 23 0.15 0.4 | Octal general-purpose 3-39
LM348 +4t0£18 0.6t01.125 6 90 30000 23 0.5 1 Quad general-purpose 3-25
LM358 41032 05t01 3to7 80 -20000 23 0.4 | Dual general-purpose 3-29
MC1458 +5to +15 1.7t02.8 6 90 80000 45 0.5 1 Dual general-purpose 3-75
MC3403 5to 30 0.7t01.75 10 90 —200000 0.6 1 Quad low-power general-purpose 3-79
NE5532 3t020 4t08 4 100 200000 5 9 10 | Dual low-noise high-speed audio 3-85
NE5534 31020 4t08 4 100 500000 3.5 13 10 Low-noise high-speed audio 3-89
OP07 +3to 118 2.7t05 0.15 120 1800 9.8 0.3 0.6 | Precision 3-95
RC4136 +5t0 18 1.25t02.825 6 90 140000 8 1.7 3 Quad general-purpose 3-101
RC4558 +5t0+18 1.25t02.8 6 90 150000 8 1.7 3 Dual general-purpose 3-105
TLO22 5to +18 0.065 to 0.125 5 72 100000 50 0.5 0.5 | Dual low-power general-purpose 3-111
TL2828 4t0 30 0.35t0 0.6 7 80 -15000 23 0.15 0.4 | Dual highrtemperature bipolar 3-337
TL2829 41030 0.3t00.4 7 75 -15000 23 0.25 0.4 | Quad high temperature bipolar 3-343
nA741 +3.5t0 +18 171028 6 90 80000 0.5 General-purpose 6-909
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GENERAL-PURPOSE LinCMOS OPERATIONAL AMPLIFIERS

Vio

Vpp IpD CMRR | B V, SLEW RATE | GBW
DEVICE _ (mA per channel) | (™) | (gB) | (pa) OVAER) | (Vs) | (MHz) DESCRIPTION e
min max typ max range typ typ typ typ typ , :

TLC1078 1.4t0 16 0.01100.017 0.45 95 0.6 68 0.032 0.085 | Dual micropower precision low-voltage 3-741
TLC1079 1.4t0 16 0.01t00.017 0.85 95 0.6 68 0.032 0.085 | Quad micropower precision low-voltage 3741
TLC251(H) 141016 0.675t0 1.6 210 10 80 0.6 25 3.6 1.7 Prog. low-voltage: high bias mode 3-357
TLC251(M) 14t016 0.105t0 0.28 2to 10 91 0.6 32 0.43 0.525 | Prog. low-voltage: medium bias mode 3-357
TLC251(L) 14t0 16 0.01100.017 210 10 94 0.6 68 0.03 0.085 | Prog. low-voltage: low bias mode 3-357
TLC252 141016 0.7t01.6 2t0 10 80 0.6 25 3.6 1.7 Dual low-voltage 3-375
TLC254 1.41t0 16 0.775t0 1.8 2to 10 80 0.6 25 3.6 1.7 Quad low-voltage 3-395
TLC25L2 1.410 16 0.01100.017 2to 10 94 0.6 68 0.03 0.085 | Dual micropower low-voltage 3-375
TLC25L4 1.4t0 16 0.012to 0.021 2t0 10 94 0.6 70 0.03 0.085 | Quad micropower low-voitage 3-395
TLC25M2 1.4t0 16 0.105t0 0.28 2t0 10 91 0.6 32 0.43 0.525 | Dual low-power low-voltage 3-375
TLC25M4 1.4t016 0.125t0 0.32 2t0 10 91 0.6 32 0.43 0.525 | Quad low-power low-voltage 3-395
TLC271(H) 3to 16 0.67510 1.6 2t0 10 80 0.6 25 36 1.7 Prog. low-power: high bias mode 3-415
TLC271(M) 3to 16 0.10510 0.28 2t0 10 91 0.6 32 0.43 0.525 | Prog. low-power: medium bias mode 3415
TLC271(L) 3to 16 0.01t00.017 2to 10 94 0.6 68 0.03 0.085 | Prog. low-power: low bias mode 3-415
TLC272 3to 16 0.7t01.6 2t0 10 80 0.6 25 3.6 1.7 Dual single supply 3-485
TLC274 310 16 0.6751t0 1.6 2to 10 80 0.6 25 3.6 1.7 Quad single supply 3-617
TLC274x2 3t0 16 0.675t0 1.6 10 80 0.6 25 3.6 1.7 | Octal single supply 3-653
TLC277 3t0 16 0.7t0 1.6 0.5 80 0.6 25 3.6 1.7 Dual precision single supply 3-485
TLC279 3to 16 0.6751t0 1.6 0.9 80 0.6 25 3.6 1.7 Quad precision single supply 3-617
TLC27L2 3to 16 0.011t00.017 2t0 10 94 0.6 68 0.03 0.085 | Dual precision single supply micropower 3-551
TLC27L4 3to 16 0.01100.017 2t0 10 94 0.6 70 0.03 0.085 | Quad precision single supply micropower 3-669
TLC27L7 3to 16 0.011t00.017 0.5 94 0.6 68 0.03 0.085 | Dual precision single supply micropower 3-551
TLC27L9 3to 16 0.01t0 0.017 0.9 94 0.6 70 0.03 0.085 | Quad precision single supply micropower 3-669
TLC27M2 3to 16 0.10510 0.28 21010 91 0.6 32 0.43 0.525 | Dual precision single supply low-power 3-583
TLC27M4 3t0 16 0.10510 0.28 2to 10 91 0.6 32 0.43 0.525 | Quad precision single supply low-power 3-705
TLC27M7 3to 16 0.105t0 0.28 0.5 91 0.6 32 0.43 0.525 | Dual precision single supply low-power 3-583
TLC27M9 3t0 16 0.10510 0.28 0.9 91 0.6 32 0.43 0.525 | Quad precision single supply low-power 3-705
TLC2801 4.610 16 11to 1.5 0.5 110 1 8 25 1.8 Low-noise precision high temperature 3-1031
TLC2810 4t0 16 05t0 1.6 10 90 7 25 3.6 1.7 Dual high temperature 3-1043
TLC2872 4.410 16 11to15 25 75 1 9 3.6 2.18 | Dual low-noise high temperature 3-1065
TLV2322 2t08 0.006 to 0.017 9 88 0.6 68 0.02 0.027 | Dual low-voltage micropower 6-687
TLV2324 2t08 _0.006 to 0.017 10 88 0.6 68 0.02 0.027 | Quad low-voltage micropower 6-687

(@]
o
m
=
f_/ﬂ::l
m9
my
Or
-
5>
=
=33
o
cTm
om
m >



ve-g

5925 SYXIL 'SVTIVA e€£0€S59 XO8 301440 1SOd

SINFWMIISN]
SVXd] {,}

GENERAL-PURPOSE LinCMOS OPERATIONAL AMPLIFIERS (continued)

Vio

pevice | F (mA peIIP ehannel) (mV) c(n:g)a (22) (nvv%) SLE\VI’;;“E (?ng) DESCRIPTION Pk
min max typ max range typ typ typ typ typ ) )

TLV2332 2t08 0.08 to 0.25 9 92 0.6 32 0.38 0.3 Dual low-voltage low-power 6-715
TLV2334 2t08 0.08 to 0.25 10 92 0.6 32 0.38 0.3 Quad low-voltage low-power 6-715
TLV2341(H) 2to8 0.32510 1.5 8 78 0.6 25 2.1 0.79 | Programmable low-voltage: high bias mode 6-743
TLV2341(M) 2t08 0.065 to 0.25 8 92 0.6 32 0.38 0.3 Programmable low-voltage: Med bias mode 6-743
TLV2341(L) 2to8 0.005 to 0.017 8 88 0.6 68 0.02 0.027 | Programmable low-voltage: low bias mode 6-743
TLV2342 2to8 0.325t0 1.5 9 78 0.6 25 21 0.79 | Dual LinCMOS low-voltage high-speed 6-793
TLV2344 2t08 0.325t0 1.5 10 78 0.6 25 2.1 0.79 | Quad LinCMOS low-voltage high-speed 6-793
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GENERAL-PURPOSE BiFET OPERATIONAL AMPLIFIERS

Vee Icc Vio CMRR | I V, SLEW RATE | GBW
DEVICE ) (mA per channel) (mV) ©@B) | @A) [V | -(vs) | MH2) DESCRIPTION Pﬁgﬁ
min max typ max max range typ typ typ typ typ °
LF347 +3.5t0 +18 210 3.75 5t0 10 100 50 18 13 3 Quad general-purpose JFET-input 3-3
LF351 +3.5t0 +18 1.8t03.4 10 100 50 18 13 3 General-purpose JFET—inpm 3-5
LF353 +3.5t0 +18 1.8103.25 10 100 50 18 13 3 Dual general-purpose JFET-input 3-7
LF411 +3.5t0 +18 2t034 2 100 50 18 13 3 Precision JFET-input 3-9
LF412 +3.5t0 +18 225t03.4 3 100 50 18 13 3 | Dual JFET-input 3-1
TLO31 +5to+18 0.217t0 0.28 08to 1.5 94 2 41 5.1 1.1 | Enhanced JFET low-power precision 3-115
TLO32 15 to £18 0.111t00.28 0.8t0 1.5 94 2 M4 5.1 1.1 | Dual enhanced JFET low-power precision 3-115
TLO34 +5t0£18 0.2175t0 0.28 15t04 94 2 43 5.1 1.1 | Quad enhanced JFET low-power precision 3-115
TLO51 +5to +18 271032 0.8to 1.5 93 30 18 20 3.1 | Enhanced JFET precision 3-169
TLO52 +5t0+18 24t028 0.8to 1.5 93 30 19 20.7 3 Dual enhanced JFET precision 3-169
TLO54 +5t0£18 211028 15t04 92 30 21 17.8 2.7 | Quad enhanced JFET precision 3-169
TLO61 +3.5t0+18 0.2t00.25 3to 15 86 30 42 3.5 1 Low-power JFET-input general-purpose 3-233
TLO62 +3.5to +18 0.21t00.25 3to 15 86 30 42 3.5 1 Dual low-power JFET-input general-purpose 3-233
TLO64 +3.5t0 +18 0.2t00.25 3to 15 86 30 42 35 1 Quad low-power JFET-input general-purpose 3-233
TLO64x2 | £3.5t0 +18 0.2100.25 15 86 30 42 3.5 1 Octal low-power JFET-input general-purpose 3-255
TLO70 +3.5t0 +18 141025 10 100 65 18 13 3 Low-noise JFET-input decompensated 3-265
TLO71 +3.5t0 +18 141025 3t0 10 100 65 18 13 3 Low-noise JFET-input general-purpose 3-279
TLO72 +3.5t0 +18 14t025 3to 10 100 65 18 13 3 Dual low-noise JFET-input general-purpose 3-279
TLO74 +3.5t0+18 141025 3t0 10 100 65 18 13 3 Quad low-noise JFET-input general-purpose 3-279
TLO74x2 | £3.5t0 £18 14t025 10 100 65 18 13 3 Octal low-noise JFET-input general-purpose 3-295
TLO81 +3.5t0 £18 141028 3to 15 86 30 18 13 3 JFET-input general-purpose 3-307
TLO82 +3.5t0+18 141028 3to 15 86 30 18 13 3 Dual JFET-input general-purpose 3-307
TLO84 +3.5t0 +18 14t02.8 3to 15 86 30 18 13 3 | Quad JFET-input general-purpose 3-307
| TLOB4x2 | £3.5t0 +18 1.4t02.8 15 76 30 18 13 3 Octal JFET-input general-purpose 3-327
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AMPLIFIERS — PACKAGE AND TEMPERATURE AVAILABILITY

DEVICE D DB DBV DW FK J JG N NE [J PW u W | Y(CHIP)
LF347 (14t (st
LF347B (4t 14yt
LF351 (&)t @t
| LF353 &7 @t
LF411 (8)C (8)C
LF412 (8)C (8)C
LM118 (20)0 (8)0
LM124 200 | (140 (14)0
LM148 200 | (140
LM158 v (202 (8)°
LM218 () @1
LM224 (8)1 @)1
LM248 (a1 (147 (1)1
LM258 (81 @©1
LM2900 (14y#
LM2902 (14)% (14)y% (14)% (14)%
LM2904 (8% (8% (8)% (8)*
LM318 8t @)t
LM324 (14t (14t (aat (14t Y
LM324x2 (30)t
LM348 a4t aat (14)t
LM358 8t @®f @t (14t Y
LM3900 (14t
LT1013 (8)C,lEM (20M &M (8)C,1AM Y
MC1458 (8)C (8)C
MC1558 (20)M (8)M (10M
MC3303 (14)# (14)#
MC3403 (a4t aat
NE5532 @t
NE5534 et @t
OPO7 @8t (8)f Y
RC4136 a4t st -
RC4558 @t @&t @7 @t Y
SYMBOLS: Y =25°C, Cort=0°Cto70°C =-20°C to 85°C 1=-25°C to 85°C 1 or # = -40°C to0 85°C
=-40°Ct0105°C  * =—40°C to 125°C =-40°C to 150°C M or O = —55°C to 125°C
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AMPLIFIERS — PACKAGE AND TEMPERATURE AVAILABILITY (continued)

DEVICE D DB DBV DW FK J JG N NE P PW U W | Y(CHIP)

RM4136 20)3 | (140 (14)0

RM4558 (8

RV4136 (14)# (14)#

RV4558 (8)* 8*

SE5534 (20)0 (89

TLO22 (8)C (8)M (8)C (10)M

TLO31 (8)C,I,m (20)M (&M (8)C.L,M '

TLO32 (8)C,I,M (20)M (&M (8)C.,M Y

TLO34 (14)C,I,M oM | (14)M (14)C,I,M (14)C Y

TLO51 (8)C.L,M (20)M (&M (8)C.IM Y

TLO52 (8)C,I,M (20)M (&M (8)C.,.M Y

TLO54 (14)C,IM (20M | (14M (14)C,I.M Y

TLO61 (8)C,I (20)M (8)M (8)C, ®C | (10Mm Y

TLO62 (8)C,! (20)M (&M (8 ©®c | (oM Y

TLOG4 (14)C 1 (oM | (14)M (14)C,IM (14)C Y

TLOB4X2 (30)C

TLO70 (8)C.I,M (8)CILM | (8)C

TLO71 (8)C,I (20)M (8)M (8)c.I (8)C

TLO72 (8)C,I (20)M (8)M (8)C,l (8)C

TLO74 (14)C,I (2oM | (14)M (14)C,I,M (14)C | (10)M

TLO74x2 (30)C

TLO81 (8)C,I (20)M (8M (8)c, (8)C

TLO82 (8)C,! (20M (8)M (8)C, (8)C Y

TLO84 (14)C,! oM | (14)Mm (14)C,I,M (14)C Y

TLO84x2 (30)C

TL2828 82 (8)Z Y

TL2829 (14)Z (14)Z Y

TLC251 (8)C (8)C Y

TLC252 (8)C (8)C Y

TLC254 (14)C - (14)C (14)C Y

TLC25L2 (8)C (8)C Y

TLC25L4 (14)C (14)C (14C Y

TLC25M2 (8)C (8)C Y
SYMBOLS: Y = 25°C, CorT=0°Cto70°C =-20°C to 85°C =-25°C to 85°C I or # = —40°C to 85°C

$=-40°Ct0105°C  * =-40°C to 125°C =-40°C to 150°C M or O = —55°C to 125°C
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AMPLIFIERS — PACKAGE AND TEMPERATURE AVAILABILITY (continued)

DEVICE D DB DBV DW FK J JG N NE P PW u W | Y(CHIP)

TLC25M4 (14)C . (14)C (14)C Y

TLC271 (8)C.,M (20)M (8M (8)C,I,M

TLC272 (8)C,L.M (20M &M ®CcIM | (8C Y

TLC274 (14)C,LM (200M &M | (14CIM (14)C Y

TLC274x2 (30)C

TLC277 (8)C.,M (20M (8M (8)C,L,M

TLC279 (14)C,L,M oM | (14)M (14)CIM

TLC27L1 (8)C.L,M (8)C,L,M

TLC27L2 (8)C,I,M (20)M (8M (8)C.L,M

TLC27L4 (14)C,1,.M (20M | (14)M (14)C,IM (14)C Y

TLC27L7 (8)C.1L.M (20)M &M (8)C.L,M

TLC27L9 (14)C,IM oM | (14)m (14)CIM

TLC27M2 (8)C,L,.M (20M (8)M (8)C.L,M

TLC27M4 (14)C,LM oM | (14)Mm (14)C,IM (14)C Y

TLC27M7 (8)C.I,M (20)M (8M (8)C.I,M

TLC27M9 (14)C,I,M oM | (14M (14)C,IM

TLC1078 (8)C.,M (20)M (&M (8)C,LM Y

TLC1079 (14)C, LM 20M | (14)M (14)C,IM Y

TLC2201 (8)C.,M (20M (&M (8)C.L,M Y

TLC2202 (14)C,1,.M (20)M (8M (8)C,,M Y

TLC2252 (8)C.l (20)M ‘M ®C @®c,] | (1om Y

TLC2254 (14)C, 1% (20M | (14)M (14)C, 1% (8)C,I* (14)M Y

TLC2262 (8)C.I% (20M (8M ) @®c.rx | ®c,x | (10M Y

TLC2264 (14)C,1* oM | (14)Mm (14)C 1% (14)C, 1% (14)M Y

TLC2272 (8)C,IM ®CcIM | (8)C Y

TLC2274 (14)C,L,M oM | (14m (14)C,IM (14)C,1 (14M Y

TLC2652 (ﬁ’%m (20M | (14M | BM | (14)CIM (8)C,,M Y

TLC2654 ((182)%5?:4 com | aam | @M | aacim B)CIM Y

TLC2801 8)z (8)Z Y

TLC2810 8)Z 8)2 Y

TLC2872 8z 8z Y
SYMBOLS: Y =25°C, Cort=0°Cto70°C § =—20°C 10 85°C =-25°Cto 85°C 1 or # = —40°C to 85°C

¥=-40°C t0 105°C

* = -40°C to 125°C

Z =-40°C to 150°C

M or 0 = —55°C to 125°C
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AMPLIFIERS — PACKAGE AND TEMPERATURE AVAILABILITY (continued)

DEVICE D DB DBV DWw FK J JG N NE P PW u W | Y(CHIP)
TLC4501 (8)C,! Y
TLC4502 (8)C,i Y
TLE2021 (8)CIm () (20)M (8M (8)CIM | (8)C Y
TLE2022 (8)C,I,M (8)Cc (20M (8M 8)CIM | (8)C Y
TLE2024 (16)CLM | (20M | (14)M (14)C,I,M Y
TLE2027 (8)C. 1M (20)M (8M (8)CEM Y
TLE2037 (8)C, I M (20)M (8M (8)CIEM Y
TLE2061 (8)C,,M (8)C (20)M (&M ®CcILM | (8C Y
TLE2062 (8)C.L,M (20)M (&M (8)C.L,M Y
TLE2064 (14)C,I,M (oM | (14)M (14)C,I,M Y
TLE2071 (8)C,I (20)M (8M (8)c. Y
TLE2072 (8)C.l (20)M (8M (8)C,I Y
TLE2074 (16)C,1 (2oM | (14M ‘ (14)C, Y
TLE2081 (8)C (20)M (&M (8)C Y
TLE2082 (8)C.IL,M | (eom (8M (8)C,L,M Y
TLE2084 (16)C (20M | (14M (14)C,1 Y
TLE2141 (8)C,IEM (20)M (8M (8)C,1iEM Y
TLE2142 (8)C.IEM (20)M (&M @®CcHEM| (8)C Y
TLE2144 (16)ClEM | (20M | (14)M (14)C,IEM Y
TLE2161 (8)C,L,M (20)M (8)M (8)C,I,M
TLE2227 (16)C (8)C Y
TLE2237 (16)C (8)C Y
TLE2301 (16)l
TLE2662 (16)!
TLE2682 (16)l
TLV2211 (5)C Y
TLV2221 (B)Cl Y
TLV2231 (oA Y
TLV2252 @) (20)M (8M @) @®) (10M Y
TLV2254 (14)l (20M | (14)M (14) (14)1 (14M Y
TLV2262 @) (20)M (8M ®)l @®) (10M Y
TLV2264 (14)l (oM | (14M (14) (14)l (14M Y
TLv2322 ®)l @) @®) Y

SYMBOLS: Y =25°C, Cort=0°Cto70°C - =-20°C to 85°C Y1=—-25°C to 85°C 1 or # = —40°C to 85°C

=—-40°C10 105°C  * =—-40°C to 125°C Z =-40°C to 150°C M or 0 = —55°C to 1256°C
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AMPLIFIERS — PACKAGE AND TEMPERATURE AVAILABILITY (continued)

=-40°Ct0 105°C  * =-40°C to 125°C

Z =-40°C to 150°C

M or [ = —55°C to 125°C

DEVICE D DB DBV DW FK J JG N NE P PW u Y(CHIP)
TLV2324 (14l (14) (14)1 Y
TLV2332 @®) @)l @) Y
TLV2334 (14l (14) (14)1 Y
TLV2341 @®) @) @®) Y
TLV2342 @) @®) @®) Y
TLV2344 (14)l (14)! (14)1 Y

| TLvaset (5)C.l ‘ Y
TLV2362 ®8 88 88 Y
TLV2432 (8c. (20)M (&M ®)cl | (10Mm Y
TLV2442 (8, (20)M (8M (8)C.l | (10M Y
pA741 (8)C,! oM | (14M | (8Mm (8)Cl @®c | (oM Y

SYMBOLS: Y =25°C, CorT=0°Cto 70°C =-20°C to 85°C 1= —-25°Cto 85°C 1 or # = —40°C to 85°C
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OPERATIONAL AMPLIFIER
CROSS-REFERENCE GUIDE

Replacements are based on similarity of electrical and mechanical characteristics 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 the buyer assumes all risk in the use
thereof. No liability is assumed for damages resulting from the use of the information contained herein.

Manufacturers are arranged in alphabetical order.

ADVANCED LINEAR DEVICES
PART NO. DIRECT TI SUGGESTEDTI | pacE NO.
REPLACEMENT | REPLACEMENT
Q}EES?%';LD”OZ’ TLC271 3-415
ANALOG DEVICES
AD510 or AD517 OPO7 395
AD712J TLE2082A 6225
FAIRCHILD
WAT14 OPO7C 395
WAT14L OPO7D 395
WA74 WA7H 6-909
UATTA TLO71 3279
TLO71B 3279
WATTIA TLo81B 3307
ATTIE TLO71A 3279
TLOB1A 3307
WAT7AL TLo81 3307
WATT2 TLO72 3279
WA772A TLO72B 3279
TLO72A 3279
nA7728 TLOB2A 3307
WA772L TLO82 3307
UA774 TLO74 3279
WA774B TLO74A or TLO74B 3279
WAT74L TLog4 3307
BURR BROWN
OPA111 TLC2201 3767
OPA211 TLC2202 3767
GENERAL ELECTRIC
iﬁ%ﬁ}&‘g”ﬁz TLC271 3-415
ICL7621 TLC272 3-485
oLrear TLC274 3617
TLC27L9 3669
ICL7642 TLC27M9 3705
3 1
EXAS
INSTRUMENTS
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OPERATIONAL AMPLIFIER

CROSS-REFERENCE GUIDE
HARRIS
PARTNO. REPLAGEMENT | REPLAGEMENT | PAGENO.
HA2515 LM318 3-13
HA5127 TLE2027 6-59
HA5135-5 OP07C 3-95
HA5137 TLE2037 6-59
INTERSIL
'0?%(73317}3’1'30'-7612’ TLC271 3-415
ICL7621 TLC272 3-485
ICL7641 TLC274 3-617
TLC27L9 3-669
ICL7642 TLC27M9 3-705
ICL7652 TLC2652 3-983
TLC2654 3-1007
LINEAR TECHNOLOGY
LT1001 OPO0O7C or OP0O7D 3-95
LT1007 TLE2027 6-59
LT1037 TLE2037 6-59
TLC2652 3-983
LTC1052 TLC2654 3-1007
MAXIM
e ot s
ICL7621 TLC272 3-485
ICL7641 TLC274 3-617
TLC27L9 3-669
ICL7642 TLC27M9 3-705
ICL7652 TLC2652 3-983
TLC2654 3-1007
MOTOROLA
MC1458 MC1458 3-75
MC1558 MC1558 3-75
MC1741 HA741 6-909
MC3403 RC4136 3-101
MC4558 RC4558 3-105
MC4741 LM348 3-17
TLO71 3-279
MC34001 LF351 35
¥ 1
EXAS
INSTRUMENTS
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OPERATIONAL AMPLIFIER

CROSS-REFERENCE GUIDE
MOTOROLA (CONTINUED)
PART NO. REEB\ECCETM.I-EINT gggf:ggﬁgr}: PAGE NO.
MC34002 TLO72 3-279
LF353 3-7
MC34004 TLO74 3-279
LF347 3-3
MC34004B TLO74A 3-279
LF347B 3-3
MC34071 TLE2141 6-287
MC34072 TLE2142 6—287
MC34181 TLE2061 693
MC34182 TLE2062 6—93
MC34184 TLE2064 6-93
NATIONAL
LF347 3-3
LF347 TLO74 3-279
TLO84 3-307
LF347B 3-3
LF347B TLO74A or TLO74B 3-279
TLO84A 3-307
LF351 3-5
LF351 TLO71 3-279
TLO81A 3-307
LF353 3-7
LF353 TLO72 or TLO72A 3-279
TLO82A 3-307
LF411 LF411 3-9
~ | TLO81A 3-307
1LFa11A TLO71A or TLO71B 3-279
TLO81A or TL0O81B 3-307
LF412 3-11
LF412 TLO72A 3-279
TLO82A or TL0O82B 3-307
LF412-1A TLE2082 6—225
LF441 TLO61 3-233
TLE2061 6-93
LF441A TLO61A or TLO61B 3-233
LF442 TLO62 3-233
TLE2062 6-93
¥ 1
EXAS
INSTRUMENTS
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OPERATIONAL AMPLIFIER

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

INSTRUMENTS

CROSS-REFERENCE GUIDE
NATIONAL (CONTINUED)
PART NO. REPLAGEMENT | REPLACEMENT | PAGENO.

LF442A TLO62B 3-233

TLO6G4 3-233
LF444

TLE2064 6-93
LF444A TLO64A 3-233
LH0044 OP0O7C 3-95
LH0044B OPO07D 3-95
LM201A LM201A 3-13
LM218 LM218 3-13
LM224 LM224 3-17
LM248 LM248 3-17
LM258 LM258 3-29
LM318 LM318 3-13
LM324 LM324 3-17

TLE2024 6-3
LM348 LM348 3-17
LM358 LM358 3-29

TLE2022 6-3
LM741 HA741 6-909

| LM883 RC4558 3-105
LM1458 MC1458 3-75
LM2900 LM2900 3-43
LM2902 LM2902 3-17
LM2904 LM2904 3-29
LM3900 LM3900 3-43
LMC660 TLC274 3-617
UMC662 TLC2202 3-767
NEC

uPC159 LM318 3-13
uPC251 MC1458 3-75
uPC354 OP07 3-95

TLO71 3-279
uPC801 TLO81A 3-307

LF351 3-5

¥ 1
EXAS




OPERATIONAL AMPLIFIER

CROSS-REFERENCE GUIDE
PMI
PARTNO. | pepiactint | REPLAGEMENT | PAGENO.

OP-02 UA741 6-909
OP-07C OPO7C 3-95
OP-07D OPO7D 3-95
OP-07F RC4136 3-101
OP-14C or OP-14E MC1458 3-75
OP-14J MC1558 3-75

TLO71 3-279
OP-15F TLO81A 3-307

LF351 3-5

TLO72 3-279

TLO82A 3-307
OP-215F LF353 3-7

TLE2082 6-225
OP-215G TLE2082A 6-225
OP-21 TLE2021 6-3
oP-27 TLE2027 6-59
OP-37 TLE2037 6-59
OP-221 TLE2022 6-3
OP-421 TLE2024 6-3

RAYTHEON
RC4136 RC4136 3-101
RC4156 LM348 3-17
RC4157 LM348 3-17
RC4558 RC4558 3-105
RCA
CAO081A TLO81 3-307
CAO081A TLO81A 3-307
CA082 TLO82 3-307
CA082A TLO82A 3-307
CA084 TLO84 3-307
¥ 1
EXAS
INSTRUMENTS
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OPERATIONAL AMPLIFIER

CROSS-REFERENCE GUIDE
\ SIGNETICS
(PARTNO. | peplncement | REPLACEMENT | PAGENO.

’ LM358 3-29

NESS2 TLO22 3-111
NE5532 NE5532 3-85
NE5532A NE5532A 3-85
NE5534 3-89

N55534 ’ ' TLE2037 6-59
NE5534A 3-89

NESS34A TLE2037A 6-59
SE5534 SE5534 3-89
SE5534A SE5534A 3-89

SGS-THOMSON
TS271 TLC271 3-415
TS271A TLC271A 3-415
TS271B TLC271B 3-415
TS272 TLC272 3-485
TS272A TLC272A 3-485
TS272B , TLC272B 3-485
TS274 TLC274 3-617
TS274A TLC274A 3617
TS274B TLC274B 3-617
TS27L2 TLC27L2 3-551
TS27L2A TLC27L2A 3-551
TS27L2B TLC27L2B 3-551
TS27L4 TLC27L4 3-669
TS27L4A , TLC27L4A 3-669
TS27L4B TLC27L4B 3-669
TS27M2 TLC27M2 3-583
TS27M2A TLC27M2A 3-583
TS27M2B TLC27M2B 3-583
TS27M4 TLC27M4 3-705
TS27M4A TLC27M4A 3-705
TS27M4B TLC27M4B - 3-705
¥ 1
EXAS
INSTRUMENTS
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OPERATIONAL AMPLIFIER
GLOSSARY

oo

avio

AVee

AVio

Om

Ay

Avp

Bom

Ci

Average Temperature Coefficient of Input Offset Current

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.

('lO. at TA(1)) - (IIO at TA(2))
Ta) ~ Ta)

%o <

where Ta(1) and Ta2) are the specified temperature extremes.
Average Temperature Coeffiicient of Input Offset Voltage

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

(VIO at TA(1A)) - (VIO at TA(2))
%vio =

TA(1> - Ta@)

where Ta(1) and Ta(2) are the specified temperature extremes.
See kgys

See kgysg
Phase Margin

The absolute 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 ampilification is unity.

Gain Margin

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

Large-Signal Voltage Amplification
The ratio of the peak-to-peak output voltage swing to the change in input voltage required to drive the output
Differential Voltage Amplification

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

Unity-Gain Bandwidth

The range of frequencies within which the maximum output voltage swing is above a specified value.
Maximum-Output-Swing Bandwidth '

The range of frequencies within which the maximum output voltage swing is above the specified value.
Input Capacitance

- The capacitance between the input terminals with either input grounded

{P TeEXAS
INSTRUMENTS
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OPERATIONAL AMPLIFIER
GLOSSARY

CMRR, kcmr

i

lccws

kemr

ksvs,

ksvr

Common-Mode Rejection Ratio

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.

Average Noise Figure

The ratio of an ideal current source (having an internal impedance equal to infinity) in parallel with the input
terminals of the device that represents the part of the internally generated noise that can properly be
represented by a current source.

Icgﬁ'pply Current
The current into the Vo 4. or Voo - terminal of an integrated circuit
Input Bias Current
The average of the currents into the two input terminals with the output at the specified level
Input Offset Current
The difference between the currents into the two input terminals with the output at the specified level
Equivalent Input Noise Current

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

Low-Level Output Current

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

Short-Circuit Output Current

The maximum oUtput current available from the amplifier with the output shorted to ground, to either supply,
or to a specified point

See CMRR

AVges AV
Sﬁgply %Itage Sensitivity

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.

Supply Voltage Rejection Ratio

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.

Total Power Dissipation

The total dc power supplied to the device less any power delivered from the device to a load.
NOTE: Atno load: Pp=Vce+®lcc+ + Voe-° lce-

5-38

*5’ TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



OPERATIONAL AMPLIFIER
GLOSSARY

SR

tr

tot

Vio

Vic

Vicr

Vo1/V,

Vo

VoL

Input Resistance

The resistance between the input terminals and either input grounded

Differential Input Resistance

The small-signal resistance between two ungrounded input terminals

Output Resistance

The resistance between an output terminal and ground

Slew Rate

The average time rate of change of the closed-loop amplifier output voltage for a step-signal input
Rise Time

The time required for an output voltage step to change from 10% to 90% of its final value
Total Response Time

The time between a step-function change of the input signal and the instant at which the magnitude of the
output signal reaches for the last time a specified level range (t€) containing the final output signal level.

Input Voitage Range

The range of voltage that if exceeded at either input terminal may cause the operational amplifier to cease
functioning properly.

Input Offset Voltage

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

Common-Mode Input Voltage
The average of the two input voltages
Common-Mode Input Voltage Range

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

Equivalent Input Noise Voltage

The voltage of an ideal voltage source (having 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.

(o}
%rosstalk Attenuation

The ratio of the change in output voltage of a driven channel to the resulting change in output voltage of
another channel

High-Level Output Voltage

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

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

{’? TEXAS
INSTRUMENTS
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OPERATIONAL AMPLIFIER
GLOSSARY

Vip

Vom

Differential Input Voltage
The voltage at the noninverting input with respect to the inverting input
Maximum Peak Output Voltage Swing

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

Vo(pp) Maximum Peak-to-Peak Output Voltage Swing

Zjc

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

Common-Mode Input Impedance

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

The small-signal impedance between the output terminal and ground

Overshoot Factor

The ratio of the largest deviation of the output signal value from its final steady-state value after a
step-function change of the input signal to the absolute value of the difference between the steady-state
output signal values before and after the step-function change of the input signal.

‘4‘ TEXAS
INSTRUMENTS
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COMPARATORS (Listed Alphanumerically)

Vpp/Vee | Vpbp/Vee Ipp/icc Vio | Vicr | Vicr | loL tRESP PAGE

DEVICE (V) V) (mA per channel) | (mV) ) v) (m_A) (us) . DESCRIPTION NO.
min max max max min max min low-to-high

LM111 3.5 30 6 3 —14.7 | 138 0.115 Single, strobed differential 7-3
LM139 3.5 30 0.8 "5 0 6 0.3 Quad, general purpose differential 7-19
LM211 35 30 6 3 -147 | 138 0.115 Single, strobed differential 7-3
LM239 3.5 30 0.8 5 0 6 0.3 Quad, general purpose differential 7-19
LM306 -6 12 6.8 5 -5 5 100 0.028 Single, strobed, high speed differential 7-33
LM311 3.5 30 75 7.5 -14.7 | 13.8 0.115 Single, strobed differential 7-3
LM339 4 30 0.8 5 0 6 0.3 Quad, general purpose differential 7-19
LM339x2 4 30 0.5 5 0 3.5 6 0.3 Octal, general purpose differential 7-41
LM393 4 36 1 5 0 6 0.3 Dual, general purpose differential 7-27
LM2901 4 30 0.8 7 0 6 0.3 Quad, general purpose differential 7-19
LM2903 2 36 1 7 0 6 0.3 Dual, general purpose differential 7-27
LM3302 2 28 0.2 20 0 3.5 6 0.3 Quad, general purpose differential 7-45
LP111 4 30 0.3 7.5 -145 | 135 1.2 Single, low—power, strobed differential 7-49
LP211 4 30 0.3 75 -145 | 135 1.2 Single, low—power, strobed differential 7-49
LP239 5 30 0.1 +5 0 1.3 Quad, low—power, general purpose differential 7-53
LP311 4 30 0.3 7.5 -145 | 135 1.2 Single, low—power, strobed differential 7-49
LP339 5 30 0.1 +5 0 1.3 Quad, low—power, general purpose differential 7-53
LP2901 5 30 0.1 +5 0 1.3 Quad, low-power, general purpose differential 7-53
TL193 2 7 0.8 5 0 3.8 6 0.2 Dual, general purpose differential 7-59
TL293 2 7 0.8 5 0 3.8 6 0.2 Dual, general purpose differential 7-59
TL393 2 7 0.8 5 0 3.8 6 0.2 Dual, general purpose differential 7-59
TL712 4.75 5.25 20 5+ 0 5 16 0.025 Differential 7-65
TL714 4.75 5.25 12 10+ 0 5 16 0.006 High-speed differential 7-69
TL3016t -7 7 125 3 -3.75 3.5 Ultra-fast low-power precision 7-73
TL3116T -7 7 14.7 3 -5 25 Ultra-fast low-power precision 7-83
TLC139 3 16 0.08 5 0 Quad, micropower, LinCMOS 7-93
TLC339 3 16 0.08 5 0 Quad, micropower, LinCMOS 7-93
TLC352 1.4 16 0.15 5 0 4 6 0.2 Dual, low voltage, LInCMOS differential 7-109
TLC354 14 16 0.15 5 0 4 6 0.2 Quad, low voltage, LinCMOS differential 7-117
TLC371 3 16 0.15 5 0 4 6 0.2 Single general purpose LinCMOS differential 7-127
TLC372 3 16 0.15 5 0 4 6 0.2 Dual general purpose LinCMOS differential 7-137

T This device is in the Advanced Information stage of development.
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COMPARATORS (Listed Alphanumerically) (continued)

Vio

VicR

VICR

loL

tRESP

Vop/Nce | Vop/Vee Ippficc PAGE
DEVICE N) v) (mA per channel) | (mV) (\{) (\2] (mA) (us] DESCRIPTION NO
min max max max min max min low-to-high )
TLC374 3 16 0.15 5 [o] 4 6 0.2 Quad general purpose LinCMOS differential 7-149
TLC393 3 16 0.02 5 0 4 6 1.1 Dual, micropower, LinCMOS voltage 7-161
TLC3702 3 16 0.02 5 0 4 4 1.1 Dual, micropower, push—pull outputs, LInCMOS voltage | 7-177
TLC3704 3 16 0.02 5 0 4 4 1.1 Quad, micropower, push—pull outputs, LinCMOS voltage | 7-199
TLV1391 2 7 0.150 5 0 3.8 0.600 0.65 Single differential 7-223
TLV1393 2 7 0.125 5 0 1.8 0.5 0.7 Dual low-voltage, low power differential 7-235
TLV2352 2 8 0.125 5 0 2 6 0.2 Dual low voltage LinCMOS differential 7-251
TLV2354 2 8 0.125 5 0 2 6 0.2 Quad low voltage LinCMOS differential 7-265
TLV2393 2 7 0.65 5 0 1.8 4 0.45 Dual low voltage differential 7-235

.
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COMPARATORS — PACKAGE AND TEMPERATURE AVAILABILITY

DEVICE D DB DBV FK J JG N P PW U w Y(CHIP)
LM111 (202 (140 8 (102
LM139 (14)0 (14)0 (14)0 (140
LM139A (14)H (20)H (148 (14)8
LM193 (8)2 (200 (8)0 (8)-
LM211 1 1
LM239 (14)8 (14)8
LM239A (14)§ (14)8
LM2901 (14y% (14y% (14)%
LM2901Q (14)% (14)%
LM2903 (8% (8% (8% (8)*
LM2903Q (8)% (8)%
LM293 8§ @8
LM293A 88 @8
LM306 et Gl
LM311 et et et &t Y
LM3302 147 (14)1 141
LM339 (14)t st st a4t Y
LM339A (14t (14t '
LM339x2 3oyt
LM393 @t et et (&)t Y
LM393A @ @t Y
LP111 (20)5 8)~
LP211 ®8 ®8 ®)8
LP239 (14§ (198 (14)8
LP2901 R\ (1)1 (1)1
LP311 @8t ©f @®f
LP339 (14t (14t (14t
TL393 8)* 8)# (8)# Y
TL712 (8)C (8)C (8)C (8)C
TL714 (8)C (8)C
TL3016 (8)C|l (8)C,! Y
TL3116 (8)C, (8)C,l Y
TLC139 (20M (14M
SYMBOLS: Y = 25°C, CorT=0°Cto70°C §=_25°C to 85°C 1or 1=-40°C to 85°C

#=_40°C to 105°C

Qor * =-40°C to 125°C

M or O = -55°C to 125°C
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COMPARATORS — PACKAGE AND TEMPERATURE AVAILABILITY (continued)

DEVICE D DB DBV FK J JG N P PW u w Y(CHIP)

TLC339 (14)C,1,QM (14)C,L,QM

TLC352 (8)cC. -(20M (8M (8)C,l

TLC354 (14)C,L,M (14)C,I,M (14)C Y

TLC371 (8)C.I,M (8)C,L,M Y

TLC372 (8)c.L.QM (20M (8M LM | (8cC Y

TLC374 (14)C,LM,Q (20)M (14)M (14)C,IM,Q (14)C

TLC393 (8)C,,M (20)M (8)M (8)C.I,M

TLC3702 (8)C,! (20)M (8)Q,M (8)cC.!

TLC3704 - (14)C 1 (oM | (19QM - (14)C,I

TLV1391 (B)C,I : Y

TLV1393 8)# (8y* (8)# Y

TLV2352 @) @®) @)l Y

TLv2354 (14)1 (14)l (14)1 Y

TLV2393 (8y# (8)# 8y Y
SYMBOLS: Y = 25°C, CorT=0°Cto70°C =-25°C to 85°C 1or 1=-40°C to 85°C

#=_40°C to 105°C

Q or * =—40°C to 125°C

M or 0 = —55°C to 125°C

34inY NOILO313S
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COMPARATOR
CROSS-REFERENCE GUIDE

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

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

Manufacturers are arranged in alphabetical order.

LINEAR TECHNOLOGY
DIRECT TI SUGGESTED Tl
PART NO. REPLACEMENT | REPLACEMENT | PAGENO.
" TLC352 7109
LT1017
0 TLC3702 7177
TLC352 7-109
LT101
018 TLC3702 72177
NATIONAL
LM311 LM311 73
LM339 719
LM339
TLC339 793
LM393 727
n
M393 TLC393 7161
2001 LM2901 7219
TLC339 793
LM3302 LM3302 7-45
LP339 753
LP339
TLC339 793
PMI ‘
LM339 719
LM2901 7-19
CMPO4F
LM3302 7-45
TLC339 793
%3 7,
EXAS
INSTRUMENTS
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COMPARATOR
GLOSSARY

oyjo  Average Temperature Coefficient of Input Offset Current
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.

(IIO at TA(1)) - ('IO at TA(2))

Tat) ~ Tae)
where Tp(1) and Ta(p) are the specified temperature extremes.

Yo <

ayjo Average Temperature Coefficient of Input Offset Voltage
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.

(v Taty) ~ (Vo o)

Ta) ~ Ta@)
where Tp(1) and Ta(2) are the specified temperature extremes.

%vio <

Ayp Differential Voltage Amplification
The ratio of the change in output to the change in differential input voltage producing it with the common-mode
input voltage held constant

CMRR
See kcmR

lcc+ log-
* gupply Current

The current into the Ve 4. or Voo - terminal of an integrated circuit

i) High-Level Strobe Current
The current flowing into or out of T the strobe at a high-level voltage

i Input Bias Current
The average of the currents into the two input terminals with the output at the specified level

lis) Low-Level Strobe Current
The current flowing out of t the strobe at a low-level voltage

o Input Offset Current
The difference between the currents into the two input terminals with the output at the specified level

loH High-Level Output Current
The current into an output with input conditions applied that according to the product specification will
establish a high level at the output.

loL Low-Level Output Current
The current into an output with input conditions applied that according to the product specification will
establish a low level at the output.

kcmr or CMRR
Common-Mode Rejection Ratio

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.

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

¢ TEXAS
INSTRUMENTS
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GLOSSARY

Pp -

Vic

Vicr

Vip

Vip

Vi

ViH(s)

Vis)

Vio

VoH

VoL

Total Power Dissipation
The total dc power supplied to the device less any power delivered from the device to a load.
NOTE: Atno load: Pp=Vggo4 ¢ lcc+ + Voe-¢ lco—

Output Resistance
The resistance between an output terminal and ground

Common-Mode Input Voltage
The average of the two input voltages

Common-Mode Input Voltage Range
The range of common-mode input voltage that if exceeded may cause the comparator to cease functioning

properly.

Differential Input Volitage
The voltage at the noninverting input with respect to the inverting input

Differential Input Voltage Range
The range of voltage between the two input terminals that if exceeded may cause the comparator to cease
functioning properly.

Input Voltage Range
The range of voltage that if exceeded at either input terminal may cause the comparator to cease functioning

properly.

High-Level Strobe Voltage

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

Low-Level Strobe Voltage
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 Offset Voltage
The dc voltage that must be applied between the input terminals to force the quiescent dc output voltage to
the specified level.

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

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.

‘4‘ TeExas
INSTRUMENTS
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SPECIAL FUNCTIONS |

SELECTION GUIDE
PRECISION TIMERS
Ipp/ice TIMING PAGE
DEVICE (mA) T FROM TA PACKAGES DESCRIPTION NO.
NE555 +200 10 us Hours 0°C to 70°C D,PY Single bipolar timer
NE556 +200 10 us Hours 0°C to 70°C D,N Dual bipolar timer
SA555 +200 10ps Hours —40°C to 85°C D,P Single bipolar timer
SA556 +200 10 ps Hours —40°C to 85°C D,N Dual bipolar timer
SE555 +200 1us Hours —55°C to 125°C D, FK, JG, P Single bipolar timer
SE555C +200 1us Hours -55°C to 125°C D, FK, JG, P Single bipolar timer
SE556 +200 1ps Hours -55°C to 125°C D,FK, J,N Dual bipolar timer
SE556C +200 1us Hours ~55°C to 125°C D, FK,J,N Dual bipolar timer
100 o o Single LINCMOS high-
TLC551 10t 1us Hours 0°C to 70°C D,PY speed timer
100 o o Dual LinCMOS high-speed
TLC552 _10t 1ps Hours 0°C to 70°C D,N timer
0°C to 70°C . . .
TLC555 1‘1’8 1 s Hours _40°C to 85°C D, FK, JG, P, Y f"g‘g :;":ngOS high-
-55°C to 125°C P
0°C to 70°C . .
TLC556 10 1us Hours ~40°C to 85°C D,FK,J,N [ DualLinGMOS high-speed
-55°C to 125°C
T This parameter is at 1-V operation.
VIDEO AMPLIFIERS
Vpp/Nce Ipp/icc I AV
DEVICE V) | (maperchannen | B | ltvideo! video) | (up) DESCRIPTION o
min max typ (max) )
TLS1233 11t0 13 84 100 3.5 7.8 video preamplifier system
TLS1255 11t0 13 110 100 3.5 7.6 Video preamplifier system
Video amplifier with internal fre-
HATS3 200 25 12 quency compensation
“i TEXAS
INSTRUMENTS
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 - FEBRUARY 1997

Supply Current . . . 230 A Max ® High Open-Loop Gain ... 6.5 V/uVv
High Unity-Gain Bandwidth . . . 2 MHz Typ (136 dB) Typ

High Slew Rate . . . 0.45 V/us Min ® Low Offset Voltage . . . 100 pV Max
Supply-Current Change Over Military Temp ® Offset Voltage Drift With Time
Range...10pA TypatVeg+=+15V 0.005 uV/mo Typ

Specified for Both 5-V Single-Supply and ® Low Input Bias Current . . . 50 nA Max
+15-V Operation ® Low Noise Voltage . . . 19 nVAHz Typ

Phase-Reversal Protection

description

The TLE202x, TLE202xA, and TLE202xB devices are precision, high-speed, low-power operational amplifiers
using a new Texas Instruments Excalibur process. These devices combine the best features of the OP21 with
highly improved slew rate and unity-gain bandwidth.

The complementary bipolar Excalibur process utilizes isolated vertical pnp transistors that yield dramatic
improvement in unity-gain bandwidth and slew rate over similar devices.

The addition of a bias circuit in conjunction with this process results in extremely stable parameters with both
time and temperature. This means that a precision device remains a precision device even with changes in
temperature and over years of use.

This combination of excellent dc performance with a common-mode input voltage range that includes the
negative rail makes these devices the ideal choice for low-level signal conditioning applications in either
single-supply or split-supply configurations. In addition, these devices offer phase-reversal protection circuitry
that eliminates an unexpected change in output states when one of the inputs goes below the negative supply
rail.

A variety of available options includes small-outline and chip-carrier versions for high-density systems
applications.

The C-suffix devices are characterized for operation from 0°C to 70°C. The I-suffix devices are characterized
for operation from —40°C to 85°C. The M-suffix devices are characterized for operation over the full military
temperature range of —55°C to 125°C.

PRODUCTION DATA information is current as of publication date.

Products conform to specifications per the terms of Texas Instruments i
standard warranty. P p g does not include
{esing of allparameters. EXAS

Copyright © 1997, Texas Instruments Incorporated

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 6-3



TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 - FEBRUARY 1997

TLE2021 AVAILABLE OPTIONS

PACKAGED DEVICES cHIP
Vipomax
Ta | asmee | oSMALL ssopt CHIP | cerAmICDIP | PLASTICDIP |  Tssopt | FORMS
OUTLINET (DB) CARRIER G) ® W) ™)
(D) (FK)
0°Cto | 200uV | TLE2021ACD TLE2021ACP - —
70°C | 500puV | TLE2021CD TLE2021CDBLE - - TLE2021CP | TLE2021CPWLE | TLE2021Y
~4C | 200uv | TLE2021AID _ _ _ TLE2021AIP _ _
O | s00pv | TLE2021ID TLE20211P
85°C
-55°C | 100 uv — TLE2021BMFK | TLE2021BMJG —
to 200wV | TLE2021AMD — TLE2021AMFK | TLE2021AMJG | TLE2021AMP — —
125°C | 500V | TLE2021MD TLE2021MFK | TLE2021MJG | TLE2021MP
T The D packages are available taped and reeled. To order a taped and reeled part, add the suffix R (e.g., TLE2021CDR).
¥ The DB and PW packages are only available left-end taped and reeled.
§ Chip forms are tested at 25°C only.
TLE2022 AVAILABLE OPTIONS
PACKAGED DEVICES cHIP
Viomax SMALL CHIP CERAMIC PLASTIC
T, FORMS$
A |aT2s°c | ouTLINET s&%’)’* CARRIER DIP DIP Tigg,;’ ¥ )
(D) (FK) (JG) (P)
0°C | 150uV | TLE2022BCD - - - -
to 300 uV | TLE2022ACD — — — TLE2022ACP - —
70°C 500 uV | TLE2022CD TLE2022CDBLE TLE2022CP | TLE2022CPWLE | TLE2022Y
-40°C | 150 uV | TLE2022BID —
to 300 uV | TLE2022AID — — — TLE2022AIP — —
85°C | 500V |TLE2022ID TLE2022IP
-55°C | 150 uv — - TLE2022BMJG —
to 300wV | TLE2022AMD — TLE2022AMFK | TLE2022AMJG | TLE2022AMP — —
125°C | 500wV | TLE2022MD TLE2022MFK | TLE2022MJG | TLE2022MP

¥ The D packages are available taped and reeled. To oerder a taped and reeled part, add the suffix R (e.g., TLE2022CDR).
$The DB and PW packages are only available left-end taped and reeled.
T Chip forms are tested at 25°C only.

TLE2024 AVAILABLE OPTIONS

PACKAGED DEVICES cHIP
Ta Viomax SMALL CHIP CERAMIC PLASTIC FoRmt
AT 25°C OUTLINE CARRIER DIP DIP ™)
(DW) (FK) ) (N)
500 uV | TLE2024BCDW TLE2024BCN —
0°C to 70°C 750 uV | TLE2024ACDW — — TLE2024ACN —
1000 uv | TLE2024CDW TLE2024CN TLE2024Y
500 uV | TLE2024BIDW TLE2024BIN
-40°C to 85°C 750 uV | TLE2024AIDW — — TLE2024AIN —
1000 pV | TLE2024IDW TLE2024IN
500 uV | TLE2024BMDW | TLE2024BMFK | TLE2024BMJ | TLE2024BMN
—-55°Ct0125°C | 750 uV | TLE2024AMDW | TLE2024AMFK | TLE2024AMJ | TLE2024AMN —
1000 pV | TLE2024MDW TLE2024MFK TLE2024MJ TLE2024MN
T Chip forms are tested at 25°C only.
2T
EXAS
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 — FEBRUARY 1997

description (continued)

TLE2021 TLE2021
D, DB, JG, P, OR PW PACKAGE FK PACKAGE
(TOP VIEW) (TOP VIEW)
z
OFFSET N1 (] 1 o 8[]NC -
Lut
IN-[}2 71Vce + @
IN+[] 3 6] OUT QL oQQ
Ve _/GND [} 4 5[] OFFSET N2 ey o
32 12019
NC []4 186 NC
IN-1]s 17 Ve +
Ne e 16[} NC
IN+ 17 15[] ouT
NC []8 14[] NC
9 10 11 12 13
o | o § o | o { |
[S =N -S!
z2zzZ 2z
e I
-
Q
[T
£ o
NC - No internal connection
D, DB, JG, P, OR PW PACKAGE FK PACKAGE
(TOP VIEW) (TOP VIEW)
A 5 +
10UT [] 1 8ll Ve + 030 8o
1IN-[]2 7%2OUT z22z°=
1IN+ ] 3 6] 2IN-
2 1 201
Vee -/GND [] 4 sfjaiN+ NC []4° 20195 ne
1IN-|]5 171} 20UT
NC |llse 16L] NC
1N+ []7 15[} 2IN -
NC []8 14[] NC
9 10 11 1213
[
0o 0 +0
222z 2
9 «
|
Q
&)
>

NC - No internal connection

“'f TeExAas
INSTRUMENTS
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 — FEBRUARY 1997

DW PACKAGE FK PACKAGE J OR N PACKAGE
(TOP VIEW) (TOP VIEW) (TOP VIEW)
=S =~ '
1out 1~ 16 40uT 23932 10Ut 1 ~ 14]] 40UT
1IN=-[] 2 15[] 4IN— —— 1IN-[l2  13[] 4IN-
1IN+ [] 3 14[] 4IN+ 4N+ 1IN+[] 3 12]] 4IN+
Ve E 4 13]]Vcc-/GND 8 NC Vee+ll4 1]l Veo-/GND
2N+ []5  12[J3IN+ Ve anp 2N+0s  1of] 3N+
2IN-[] 6 11[] 3IN- N‘éc— 2IN-[] 6 of] 3IN-
20UT [[7  10fj30UT 20UT[] 7 8] 30UT
NG[lse  soffNC SIN+

NC - No internal connection

“5‘ TeEXAS
INSTRUMENTS
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 - FEBRUARY 1997

TLE2021Y chip information

This chip, when properly assembled, display characteristics similar to the TLE2021. Thermal compression or
ultrasonic bonding may be used on the doped-aluminum bonding pads. This chip may be mounted with
conductive epoxy or a gold-silicon preform.

BONDING PAD ASSIGNMENTS

Bl
L g}

Vee+
orrseTNi 1)
(3)
IN+ 27| ®) our
n- 2|

®)
OFFSET N2 @

Vee-/GND

CHIP THICKNESS: 15 MILS TYPICAL
BONDING PADS: 4 x 4 MILS MINIMUM
Tymax= 150°C

TOLERANCES ARE +10%.

ALL DIMENSIONS ARE IN MILS.

PIN (4) IS INTERNALLY CONNECTED
TO BACKSIDE OF CHIP.

lnlnlll|||{l||||l|||||||1||1||'|||||llhlll|h||||||||l|||!||1||||l|(||
u
-

2

¢ 54 B
Ill"ll'l'||,|'|||l|l|'|||l||lIl'll‘l|‘|,|||||]!||,|'|]

"@ TeEXAS
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 - FEBRUARY 1997

TLE2022Y chip information

This chip, when properly assembled, displays characteristics similar to TLE2022. Thermal compression or
ultrasonic bonding may be used on the doped-aluminum bonding pads. This chip may be mounted with
conductive epoxy or a gold-silicon preform.

BONDING PAD ASSIGNMENTS

»
”

Vees
8 -
Nne @ .
out
IN-
ﬂ IN+
O-UT ©® -

-]
o

Vee-

CHIP THICKNESS: 15 MILS TYPICAL
BONDING PADS: 4 x 4 MILS MINIMUM
Tymax = 150°C '
TOLERANCES ARE +10%.

ALL DIMENSIONS ARE IN MILS.

PIN (4) IS INTERNALLY CONNECTED
TO BACKSIDE OF CHIP.

||||l|||||||||||||(|'||||1||||!|||||||||||l|l|[||q||(|l||||1|||«||||l||

7
L

— 86 b
U U U U AU O

P TExAs
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 - FEBRUARY 1997

TLE2024Y chip information

This chip, when properly assembled, displays characteristics similar to the TLE2024. Thermal compression or
ultrasonic bonding may be used on the doped aluminum-bonding pads. This chip may be mounted with
conductive epoxy or a gold-silicon preform.

BONDING PAD ASSIGNMENTS
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< 140 »  CHIP THICKNESS: 15 MILS TYPICAL
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Tgmax = 150°C
TOLERANCES ARE +10%.
ALL DIMENSIONS ARE IN MILS.

PIN (11) IS INTERNALLY CONNECTED
TO BACKSIDE OF CHIP.
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 — FEBRUARY 1997

equivalent schematic (each amplifier)
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ACTUAL DEVICE COMPONENT COUNT
COMPONENT TLE2021 TLE2022 TLE2024
Transistors 40 80 ' 160
Resistors 7 14 28
Diodes 4 8 16
Capacitors 4 8 16
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 - FEBRUARY 1997

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

Supply voltage, Voos (See Note 1) ..ot e 20V
Supply voltage, Vo — (888 NOtE 1) ...ttt e et -20V
Differential input voltage, Vip (see Note 2) . ... .. it i +0.6V
Input voltage range, V| (any input, see Note 1) ....... ..ot Voo
Input current, Ij (€aCh INPUL) . .. ... i e e +1 mA
Output current, Ig (each output): TLE2021 .. ... ..ot i eaens +20 mA
TLE2022 ...t e e +30 mA

TLE2024 . .. e +40 mA

Total current iNtO Vo Gs v v 80 mA
Total current QUL Of Vo oo vt e e 80 mA
Duration of short-circuit current at (or below) 25°C (seeNote 3) .............c.cviiiiainn... unlimited
Continuous total power dissipation ................c.i it See Dissipation Rating Table
Operating free-air temperature range, To: Csuffix ......... ... .. ... . it 0°C to 70°C
IsuffiXx .....ooviiii —40°C to 85°C

Msuffix ... -55°C to 125°C

Storage temperature range, Tgtg « -« .- vevveri —-65°C to 150°C
Case temperature for 60 seconds, Tg: FKpackage ..., 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D, DP, P, or PW package ....... 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package .................... 300°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. Allvoltage values, except differential voltages, are with respect to the midpoint between V¢ 4+, and Voo —.

2. Differential voltages are at IN+ with respect to IN—. Excessive current flows if a differential input voltage in excess of approximately
+600 mV is applied between the inputs unless some limiting resistance is used.

3. The output may be shorted to either supply. Temperature and/or supply voltages must be limited to ensure that the maximum
dissipation rating is not exceeded.

DISSIPATION RATING TABLE

PACKAGE TA<25°C DERATING FACTOR TA=70C Ta = 85°C Ta =125°C
POWER RATING ABOVE Tp =25°C POWER RATING POWER RATING POWER RATING
D-8 725 mW 5.8 mW/°C 464 mW 377 mW 145 mW
DB-8 525 mW 4.2 mW/°C 336 mW — —
DW-16 1025 mW 8.2 mW/°C 656 mW 533 mW 205 mW
FK 1375 mW 11.0 mW/°C 880 mW 715 mW 275 mW
J-14 1375 mW 11.0 mW/°C 880 mW 715 mW 275 mW
JG-8 1050 mW 8.4 mW/°C 672 mW 546 mW 210 mwW
N-14 1150 mW 9.2 mW/°C 736 mW 598 mW 230 mW
P-8 1000 mW 8.0 mW/°C 640 mW 520 mW 200 mW
PW-8 525 mW 4.2 mW/°C 336 mW — —

recommended operating conditions

C SUFFIX I SUFFIX M SUFFIX UNIT
MIN MAX| MIN MAX| MIN MAX
Supply voltage, Voo 2  £20 +2  +20 +2  £20 \)
] Veo=t 5V 0 35 0 32 0 32
Common-mode input voltage, V|c \
Vocr=£15V -15  135| -15 132| -15 132
Operating free-air temperature, Tp 0 70| -40 85| -55 125 °C
‘ti? TEXAS
INSTRUMENTS
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TLE2021 electrical characteristics at specified free-air temperature, Voc = 5 V (unless otherwise noted)

TLE2021C TLE2021AC TLE2021BC
PARAMETER TEST CONDITIONS Al UNIT
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
25°C 120 600 100 300 80 200
Vio Input offset voltage nY
Full range 850 600 300
Temperature coefficient of
avio input offset voltage Full range 2 2 2 VG
Input offset voltage long-term drift
25°C 0.005 0.005 0.005 V/imo
(see Note 4) Vic=0, Rg=50Q !
25°C 0.2 6 0.2 6 0.2 6
lio Input offset current nA
Full range 10 10 10
X 25°C 25 70 25 70 25 70
B Input bias current nA
Full range 90 90 920
0 -03 0 -03 0 -03
25°C to to to to to to
) 35 4 35 4 35 4
VicR Common-mode input voltage range Rg=50Q 5 P 5 '
Full range to to to
3.5 3.5 35
v High-level outout volt 25°C 4 4.3 4 4.3 4 4.3 v
igh-level output voltage
o Mg P g Fulrange | 3.9 39 39
RL=10kQ
v Low-level outout volt 25°C 0.7 0.8 0.7 0.8 0.7 0.8 v
ow-level output voltage
oL P 9 Full range 0.85 0.85 0.85
A Large-signal differential Vo=14Vio4V, 25°C 03 15 03 15 03 15 Viav
VD voltage amplification Ry = 10 kQ Full range 0.3 0.3 0.3
o ) V|G = Vicrmin, 25°C 85 110 85 110 8 110
CMRR Common-mode rejection ratio dB
© g Rg=50Q Fuli range 80 80 80
Supply-voltage rejection ratio 25°C 105 120 105 120 105 120
k Vcc=5Vto30V dB
SVR - (avee/avio) ce Fullrange | 100 100 100 ‘
: Supol ¢ . 25°C 170 230 170 230 170 230 uA
cc upply curren Vo=25V, Full range 230 230 230
Al Supply-current change over No load Full range 5 5 5 uA
cC operating temperature range 9 )

1 Fuil range is 0°C to 70°C.

NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life testat T = 150°C extrapolated to T =25°C using the Arrhenius equation

and assuming an activation energy of 0.96 eV.
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TLE2021 electrical characteristics at specified free-air temperature, Voc =15 V (unless otherwise noted)

TLE2021C TLE2021AC TLE2021BC
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX MIN TYP MAX MIN TYP MAX
25°C 120 500 80 200 40 100
Vio Input offset voltage uv
Full range 750 500 200
Temperature coefficient of 0
ovio input offset voltage Full range 2 2 2 uvre
Input offset voltage long-term drift o
(see Note 4) Vic=0, Rg=50Q 25°C 0.006 0.006 0.006 wv/mo
25°C 0.2 6 0.2 6 0.2 6
llo Input offset current nA
Full range 10 10 10
) 25°C 25 70 25 70 25 70
B Input bias current nA
Full range 90 90 90
L -15 -153 -15 -153 -15 -1563
25°C to to to to to to
) 135 14 135 14 135 14
VicR  Common-mode input voltage range Rg=50Q \
-15 15 15
Full range to to to
13.5 13.5 135
Voum Maximum positive peak 25°C 14 143 14 14.3 14 143 v
*  output voltage swing Rl - 10ka Fullrange | 13.9 13.9 13.9
Vom Maximum negative peak L= 25°C -13.7 -14.1 -13.7 -141 -13.7 —141 v
~ output voltage swing Fullrange | -13.7 -13.7 -13.7
A Large-signal differential Vo=%10V, 25°C 1 6.5 1 6.5 1 6.5 ViV
VD voltage amplification RL =10kQ Full range 1 1 1 "
= i 25°C 100 115 100 115 100 115
CMRR Common-mode rejection ratio Vic = VicR min, dB
Rg =50 Q Full range 96 96 9
ksVR Supply-voltage rejection ratio Ve i=% 25V 25°C 105 120 105 120 105 120 B
(AVce/AVio) tox15V Full range 100 100 100
| Suppl t 25°C 200 300 200 300 200 300 uA
cc upply curren
Vo =0, Noload Full range 300 300 300
Supply-current change over
Alcc operating temperature range Full range 6 6 6 pA

1 Full range is 0°C to 70°C.

NOTE 4: Typicalvalues are based on the input offset voltage shift observed through 168 hours of operating life testat Tp = 150°C extrapolated to T = 25°C using the Arrhenius equation
and assuming an activation energy of 0.96 eV.
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TLE2022 electrical characteristics at specified free-air temperature, Voc = 5 V (unless otherwise noted)

TLE2022C

TLE2022AC

TLE2022BC

operating temperature range

TEST CONDITIONS Tl
PARAMETER A MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT
25°C 600 400 250
Vio Input offset voltage uv
Full range 800 550 400
icient of
avip  jemperature coeffient o Full range 2 2 2 WVC
g‘r'i’f;‘:s"ef;si};‘e":ge long-term |, - _o, Rg =50 Q 25°C 0.005 0.005 0.005 uV/mo
25°C 0.5 6 0.4 6 0.3 6
lio Input offset current nA
Full range 10 10 10
25°C 35 70 33 70 30 70
llg . Input bias current nA
- Full range 90 90 90
0 -03 0 -03 0 -03
25°C to to to to to to
v Common-mode input Re <500 3.5 4 35 , 4 3.5 4 v
ICR voltage range S= 0 0 0
Full range to to to
3.5 35 3.5
25°C 4 4.3 4 4.3 4 4.3
V High-level output voltage '
OH Mg uip 9 Fulrange | 3.9 39 3.9
RL =10kQ
25°C 0.7 0.8 0.7 0.8 0.7 0.8
VoL Low-level output voltage \Y%
Full range 0.85 0.85 0.85
-sil i i 25°C 0.3 1.5 0.4 1.5 0.5 1.5
Ajp  Large-signa diferental Vo=14Vt04V, R_=10kQ ViV
voltage amplification Full range 0.3 0.4 0.5 .
OMRR G e reiection ratio | Vi = v ] Re =500 25°C 85 100 87 102 90 105 @
- ejection ratio = min, =
ommon-mode reject IC=YICR S Full range 80 82 85
Supply-voltage rejection ratio 25°C 100 115 103 118 105 120
k ) Veg=5Vto30V dB
SVR  (avee +/AVi0) cc Full range 95 98 100
| Suppl ¢ 25°C 450 600 450 600 450 600 A
cc upply curren W
00 60
Vo=25V, No load Full range 600 6 0
Alce Supply current change over Full range 7 7 7 A

T Full range is 0°C to 70°C.

NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated to Tp = 25°C using the Arrhenius
equation and assuming an activation energy of 0.96 eV.
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TLE2022 electrical characteristics at specified free-air temperature, Vog =15 V (unless otherwise noted)

TLE2022C TLE2022AC TLE2022BC
PARAMETER TEST CONDITION Tat
STCo ONS A MIN TYP MAX| MIN TYP MAX| MIN TYP MAX unIT
25°C 150 500 120 300 70 150
Vio Input offset voltage i =00 250 300 v
ull range
Temperature coefficient of o
VIO input offset voltage Full range 2 2 2 wvree
Input offset voltage long-term _ _ o
drift (see Note 4) Vic=0, Rg=50Q 25°C 0.006 0.006 0.006 uv/mo
25°C 0.5 6 0.4 6 0.3 6
llo Input offset current = o o o nA
ull range
) 25°C 35 70 33 70 30 70
B Input bias current ol o % 5 nA
ull range
-15 -153 -15 -153 -15 -153
25°C to to to to to to
v Common-mode input R =500 135 14 135 14 135 14 v
ICR  yoitage range S= ~15 —15 15
Full range to to to
135 135 135
v Maximum positive peak 25°C 14 143 14 143 14 143 v
OM + output voltage swing Rl = 10ko Full range 13.9 13.9 13.9
Vo Maximum negative peak L= 25°C | -13.7 -14.1 -13.7 -1441 -13.7 -14.1 v
OM=" output voltage swing Full range | —13.7 137 137
A Large-signal differential Vo o+10V. R =10kQ 25°C 0.8 4 1 7 15 10 ViV
VD voltage amplification O==1% L= Full range 0.8 1 1.5 "
_ ) , 25°C 95 106 97 109 100 112
CMRR  Common-mode rejection ratio | Vjc = Vjcrmin, Rg=50Q P P o v dB
ull range
Supply-voltage rejection ratio |, . 25°C 100 115 103 118 105 120
=1+25Vto+x15V dB
KSVR  (avgea/avio) cc+ 5 Full range 95 98 100
| Supol t 25°C 550 700 550 700 550 700 WA
upply curren
CC PPy Full range 700 700 700
Supply current change over Vo=0. Noload
upp!
Alce operating temperature range Full range ° ® ® wA

T Full range is 0°C to 70°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated to T = 25°C using the Arrhenius

equation and assuming an activation energy of 0.96 eV.
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TLE2024 electrical characteristics at specified free-air temperature, Voc = 5 V (unless otherwise noted)
TLE2024C TLE2024AC TLE2024BC
PARAMETER TEST CONDITIONS Tat - UNIT
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
25°C 1100 850 600
Vio Input offset voltage uv
Full range 1300 1050 800
Temperature coefficient of
o
VIO input offset voltage Full range 2 2 2 wv/reC
Input offset voltage long-term o
drift (see Note 4) Vic =0, Rg=500Q 25°C 0.005 0.005 . 0.005 uV/mo
25°C 0.6 6 0.5 6 0.4 6
llo Input offset current nA
Full range 10 10 10
. 25°C 45 70 40 70 35 70
iB Input bias current nA
Full range 90 90 90
0 -03 0 -03 0 -03
25°C to to to to to to
- i 3.5 4 35 4 3.5 4
VicR Common-mode input voltage Rg =500 v
range 0 0 0
Full range to to to
3.5 3.5 3.5
v High-ievel output volt 25°C 3.9 4.2 3.9 4.2 4 4.3 v
igh-level output voltage
OH 9 P g Fullrange | 3.7 37 38
R =10 kQ
v Low-level outout volt 25°C 0.7 0.8 0.7 0.8 0.7 0.8 v
-level ut voltage
oL owrlevel oulp 9 Full range 0.95 0.95 0.95
-si i i 25°C 0.2 1.5 0.3 15 0.4 15
Ayp  Large-signa differential Vo=14Vio4V, R_=10kQ ViV
voltage amplification Full range 0.1 0.1 0.1
CMRR C de rejecti ti Vic=V i Rg=50Q 257C 80 %0 82 % 8 % dB
ommon-mode rejection ratio = min, =
© g Ic=YICR S Fullrange | 80 82 85
Supply-voltage rejection ratio 25°C 98 112 100 115 103 117
k Veec=5Vto30V dB
SVR (avee/avio) cc Full range 93 95 98
| Suppl : 25°C 800 1200 800 1200 800 1200 uA
cc upply curren
Vo=25V, No load Full range 1200 1200 » 1200
Supply current change over
Alce operating temperature range Full range 15 15 1’ HA

L661 AHYNYHE34 — 161SOTS
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T Full range is 0°C to 70°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated to Tp =25°C using the Arrhenius equation
and assuming an activation energy of 0.96 eV. '
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TLE2024 electrical characteristics at specified free-air temperature, Ve = 15 V (unless otherwise noted)

TLE2024C TLE2024AC TLE2024BC
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
25°C 1000 750 50
Vio Input offset voltage 0 ny
Full range 1200 950 700
Temperature coefficient of
o
VIO input offset voltage Full range 2 2 2 nvie
Input offset voltage long-term o
drift (see Note 4) Vic=0, Rg=50Q 25°C 0.006 0.006 0.006 uV/mo
25°C 0.6 6 0.5 6 0.4 6
o Input offset current = o o o nA
ull range
) 25°C 50 70 45 70 40 70
B Input bias current al % % % nA
ull range
-15 -153 -15 -15.3 -15 -15.3
25°C to to to to to to
VIcR Common-mode input voltage Re =50 O 135 14 135 14 13.5 14 v
range S -15 -15 -15
Full range to to to
13.5 135 135
Vom Maximum positive peak output 25°C 13.8 141 13.9 142 14 143 v
*  voltage swing B = 10 Ko Fullrange | 13.7 13.8 13.9
L =
Voum Maximum negative peak output 25°C -137 -14.1 -13.7 -1441 -13.7 -141 v
~  voltage swing Full range | -13.6 -136 -136
A Large-signal differential Va=$10V. Rl = 10kQ 25°C 0.4 2 0.8 4 1 7 ViV
VD voltage amplification o==1EW L= Full range 0.4 0.8 1 r
e ] ) 25°C 92 102 94 105 97 108
CMRR  Common-mode rejection ratio Vic=Vicrmin, Rg=50Q - - P % % dB
ull range
Supply-voltage rejection ratio 25°C 98 112 100 115 103 117
k V =+25Vtot15V dB
SVR (aVee+/Avio) cc+ Full range 93 95 98
| Supply current 25°C 1050 1400 1050 1400 1050 1400 uA
cc PRy Full range 1400 1400 1400
Supply current change over vo=0. Noload
Alce operating temperature range Fultrange 20 20 20 HA

1 Ful range is 0°C to 70°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated to Ta = 25°C using the Arrhenius equation

and assuming an activation energy of 0.96 eV.
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TLE2021 electrical characteristics at specified free-air temperature, Vg = 5 V (unless otherwise noted)

661 AHVNHE34 - 161SOTS

PARAMETER TEST CONDITIONS Tal TLE20211 TLE202171 TLE202181 UNIT
A MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
25°C 120 600 100 300 80 200
Vio Input offset voltage pv
Full range 950 600 300
Temperature coefficient of o
[+V1Te} input offset voltage Full range 2 2 2 uv/rC
Input offset voltage long-term drift o
(see Note 4) Vic=0, Rg=50Q 25°C 0.005 0.005 0.005 pv/mo
25°C 0.2 6 0.2 6 0.2 6
lio Input offset current nA
Full range 10 10 10
. 25°C 25 70 25 70 25 70
B Input bias current nA
Full range 90 90 90
0 -03 0 -03 0 -03
25°C to to to to to to
3.5 4 3.5 4 35 4
VicR Common-mode input voltage range Rg=50Q pys = o \"
Full range to to to
3.2 3.2 32
v High-level outout volt 25°C 4 4.3 4 4.3 4 4.3 v
igh-level output voltage
OH  Fighrleveloup 9 Fullrange | 3.9 39 39
R =10kQ
v Low-level outout voltage 25°C 0.7 0.8 0.7 0.8 0.7 0.8 v
ow-level output volta
oL vetoulp 9 Full range 0.9 0.9 0.9
A Large-signal differential Vo=1.4Vto4V, 25°C 03 15 03 15 03 15 ViV
VD voltage amplification RL = 10 kQ Full range | 0.25 0.25 0.25
o . ViG = ViR min, 25°C 85 110 85 110 85 110
CMRR Common-mode rejection ratio dB
) Rg=50Q Full range 80 80 80
- iecti i 25°C 105 120 105 120 105 120
KSVR Supply-voltage rejection ratio Vog =5Vt030V dB
(AVGC/AVI0) Fullrange | 100 100 100
| Supol ¢ 25°C 170 230 170 230 170 230 WA
upply curren
cc PRl Vo=25V, Full range 230 230 230
Supply-current change over No load
Alcc operating temperature range Full range 6 6 6 wA

1 Full range is — 40°C to 85°C.

NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated to Ta = 25°C using the Arrhenius equation

and assuming an activation energy of 0.96 eV.
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TLE2021 electrical characteristics at specified free-air temperature, Voc =+ 15 V (unless otherwise noted)

operating temperature range

TLE20211 TLE2021Al TLE2021BI
PARAMETER TEST CONDITIONS TaT WN TYP WMAX| WMIN TP WMAX| MIN VP MAX UNIT
25°C 120 500 80 200 40 100
Vio Input offset voltage uv
Full range 850 500 200
Temperature coefficient of o
VIO input offset voltage Full range 2 2 2 uvre
Input offset voltage long:term drift o
(see Note 4) Vic=0, Rg=50Q 25°C 0.006 0.006 0.006 puv/mo
25°C 0.2 6 0.2 6 0.2 6
lio Input offset current nA
Full range 10 10 10
. 25°C 25 70 25 70 25 70
B Input bias current nA
Full range 90 90 90
-15 -153 -15 -153 -15 =153
25°C to to to to to to
VicR Common-mode input voltage range Rg =500 13.5 14 13.5 14 13.5 14 v
-15 15 15
Full range to to to
3.2 3.2 3.2
Vom Maximum positive peak output 25°C 14 143 14 143 14 143 v
*  voltage swing Rl - 10Kka Fullrange | 13.9 13.9 13.9
L =
Vou Maximum negative peak output 25°C | -137 -14.1 -13.7 -14.1 -13.7 -14.1 v
~  voltage swing Fullrange | -13.6 -13.6 -13.6
A Large-signal differential Vo=10V, 25°C 1 6.5 1 6.5 1 6.5 ViaV
VD voltage amplification R =10kQ Fullrange | 0.75 0.75 0.75 "
- i 25°C 100 115 100 115 100 115
CMRR Common-mode rejection ratio \F/1|sc _SVOI%R min, ol % % % dB
= ull range
KsVAR Supply-voltage rejection ratio Vec+ =+2.5V 25°C 105 120 105 120 105 120 0B
(AVce/AvIo) to+ 15V Fullrange | 100 100 100
| Suopl t 25°C 200 300 200 300 200 300 uA
cc upply curren
Vo =0V, No load Full range 300 300 300
Alee Supply-current change over Full range 7 7 7 LA

1 Full range is — 40°C to 85°C.

NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated to T = 25°C using the Arrhenius equation

and assuming an activation energy of 0.96 eV.
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TLE2022 electrical characteristics at specified free-air temperature, Vcc = 5 V (unless otherwise noted)

PARAMETER TEST CONDITIONS 'y TLE2022 TLE2022A1 TLE2022B1 UNIT
A MIN TYP MAX MIN TYP MAX MIN TYP MAX
25°C 600 400 250
Vio Input offset voltage uv
Full range 800 550 400
Temperature coefficient of .
VIO input offset voltage Full range 2 2 2 uv/ec
L’;F;:’:s"::ﬁo‘gzge long-term |\~ 0, Rs=50Q | 25° 0.005 0.005 0.005 uV/mo
25°C 0.5 6 0.4 6 0.3 6
o Input offset current nA
Full range 10 10 10
25°C 35 70 33 70 30 70
B Input bias current nA
Full range 90 920 90
0 -03 0 -03 0 -03
25°C to to to to to to
Common-mode input _ 3.5 4 35 4 35 4
VIcR voltage range Rg=s00 0 0 0 Y
Full range to to to
3.2 32 3.2
25°C 4 4.3 4 4.3 4 4.3
V High-level output voltage \
OH gh-leveloutp 9 Full range 3.9 3.9 3.9
AL=10ko 25°C 07 08 07 08 07 08
' Low-level output voltage - - - - - : v
oL howlevelouputvoliag Full range \ 0.9 0.9 09
-sil i i 25°C 0.3 1.5 0.4 1.5 0.5 1.5
AvD \';slrtgeg: gr:illiz:f;:ce):t'al Vo=14ViodV, R =10k — ViV
ull range 0.2 0.2 0.2
CMRR G de reiecti fio |v v ) Re =500 25°C 85 100 87 102 90 105 B
- n ratio = min, =
ommon-moce rejecto IC = YICR S Full range 80 82 85
Supply-voltage rejection ratio |, 25°C 100 115 103 118 105 120
=5Vto30V dB
KSVR  (avoc+/Avio) ce Fulrange | 95 98 100
| Supply ¢ 25°C 450 600 450 600 450 600 uA
cc upply curren
600 600 600
— - Vo=25V, No load Full range
upply current change over
Alcc operating temperature range Full range 15 15 15 HA

T Full range is —40°C to 85°C.
NOTE 4: Typicalvalues are based on the input offset voltage shift observed through 168 hours of operating life testat Tp = 150°C extrapolated to Ta = 25°C using the Arrhenius equation

and assuming an activation energy of 0.96 eV.
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TLE2022 electrical characteristics at specified free-air temperature, Vgc =+ 15 V (unless otherwise noted)

PARAMETER TEST CONDITIONS Tat TLE2022) TLE2022A1 TLE202281 UNIT
A MIN TYP MAX| MIN TYP MAX|] MIN TYP MAX
25°C 150 500 120 300 70 150
Vio Input offset voltage uv
Full range 700 450 300
Temperature coefficient of o
ayio input offsst voltage Full range 2 2 2 pvrec
L’:‘!ﬁ‘:::::‘o‘;:':ge long-term 1, o, Rg=50Q | 25°C 0.006 0.006 0.006 uV/mo
25°C 0.5 6 0.4 6 0.3 6
llo Input offset current nA
Full range 10 10 10
25°C 35 70 33 70 30 70
B Input bias current nA
Full range 90 90 90
-15 -15.3 -15 -15.3 -15 -15.3
25°C to to to to to to
Common-mode input B 135 14 135 14 13.5 14
VicR voltage range Rg =500 -15 -15 -15 v
Full range to to to
13.2 13.2 13.2
Voum Maximum positive peak 25°C 14 14.3 14 143 14 14.3 v
* output voltage swing B~ 10ka Fullrange | 13.9 139 13.9
v Maximum negative peak L= 25°C -13.7 -14.41 ~137 -14.1 -13.7 -1441 v
OM - output voltage swing Fullrange | -13.6 ~13.6 -13.6
A Large-signal differential Voot 10V, Al =10k 25°C 0.8 4 1 7 15 10 VAV
VD voltage amplification o==1Y L= Full range 0.8 1 15 "
o . . 25°C 95 106 97 109 100 112
CMRR  Common-mode rejection ratio | V|G = Vicrmin, Rg=50Q dB
Full range 91 93 96
- iecti i 25°C 100 115 103 118 105 120
ksVR Supply:- v</)ltage rejection ratio Voo =425Vito 15V dB
(AVee+/AVI0) Full range 95 98 100
| Supol ; 25°C 550 700 550 700 550 700 WA
upply curren
cc PPy Full range 700 700 700
Supply current change over Vo=0. Noload
upply
Alcc operating temperature range Full range 30 30 30 KA

T Full range is —40°C to 85°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated to Tp = 25°C using the Arrhenius

equation and assuming an activation energy of 0.96 eV.
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TLE2024 electrical characteristics at specified free-air temperature, Vo = 5 V (unless otherwise noted)

TLE20241 TLE2024Al TLE2024BI
PARAMETER TEST CONDITIONS 1Al UNIT
MIN ¢ TYP MAX| MIN TYP MAX| MIN TYP MAX
V| Input offset voltage 25°C 1100 850 600 Vv
ut of
10 P 9 Full range 1300 1050 soo| "
Temperature coefficient of
o o
VIO input offset voltage Full range 2 2 2 uv/ree
" Input offset voltage long-term o
drift (see Note 4) Vic=0, Rg=50Q 25°C 0.005 0.005 0.005 pV/mo
25°C 0.6 6 0.5 6 0.4 6
llo Input offset current Full range o o o nA
. . 25°C 45 70 40 70 35 70
B Input bias current Ful range p~ 30 = nA
0 -03 0 -03 0 -03
25°C to to to to to to
- i 3.5 4 3.5 4 3.5 4
VicR f;c:]r;:on mode input voltage Rg =500 - - - v
Full range to to to
3.2 3.2 3.2
v Maximum positive peak 25°C 39 42 39 42 4 43 v
OM+ output voltage swing R - 10kQ Fult range 3.7 3.7 3.8
L= o
Vom Maximum negative peak 25°C 0.7 0.8 0.7 0.8 0.7 0.8 v
T  output voltage swing Full range 0.95 0.95 0.95
i i i 25°C 0.2 1.5 0.3 1.5 0.4 1.5
AVD Large-signal _d'lfferential Vo=1.4Vto4V, RL=10kQ Vipv
voltage amplification Full range 0.1 0.1 0.1
o . . 25°C 80 90 82 92 85 95
CMRR Common-mode rejection ratio | V|c = Vjcrmin, Rg=50Q Full range % 5 P dB
Supply-voltage rejection ratio . . 25°C 98 112 100 115 103 17
ksvR (AVcet/AVI0) Voo =125 Viox15V Full range 93 95 98 dB
| Supp! " 25°C 800 1200 800 1200 800 1200 uA
cc upply curren
Vo=0, No load Full range 1200 1200 1200
Supply current change over
Alcc operating temperature range Full range 30 30 30 wA

1 Full range is —40°C to 85°C.

NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated to Tp =25°C using the Arrhenius equation

and assuming an activation energy of 0.96 eV.
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TLE2024 electrical characteristics at specified free-air temperature, Ve = 15 V (unless otherwise noted)

TLE20241 TLE2024AI1 TLE2024BI
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
25°C 1000 750 500
Vio Input offset voltage uv
Full range 1200 950 700
Temperature coefficient of input
o o
VIO offset voltage Full range 2 2 2 pv/reC
Input offset voltage long-term Vie 20 Aa=50Q 25°C 0.006 0.006 0.006 Vimo
drift (see Note 4) Ic=4 S = : : : *
25°C 0.6 6 0.5 6 0.4 6
llo Input offset current " o o ps nA
ull range
X 25°C 50 70 45 70 40 70
B Input bias current Fal % o~ %0 nA
ull range
-15 -153 -15 -153 -156 -153
25°C to to to to to to
Vigr  Common-mode input voltage Re =500 13.5 14 135 14 135 14 v
range S -15 -15 -15
Full range to to to
13.2 13.2 13.2
Vom Maximum positive peak output 25°C 138 141 139 142 14 143 v
*  voltage swing B =10k Fullrange | 13.7 137 13.8
L =
Vom Maximum negative peak output 25°C -13.7 -141 -13.7 -141 -13.7 -141 v
~  voltage swing Fullrange | -13.6 -136 -136
A Large-signal differential Vo=+10V. A - 1oka —22C 0.4 2 0.8 4 1 7 ViV
VD voltage amplification 0==10% L= Full range 0.4 0.8 1 "
L i . 25°C 92 102 94 105 97 108
CMRR  Common-mode rejection ratio Vic=V|cpmin, Rg=50Q = P % % dB
ull range
Supply-voltage rejection ratio 25°C 98 112 100 115 103 117
V =+25Vto+i15V dB
KSVR  (avgc/avio) CC Fulrange | 93 95 98
| Suppl " 25°C 1050 1400 1050 1400 1050 1400 uA
upply current
cC PPy Full range 1400 1400 1400
- - Vo=0, No load
upply current change over
Alcc operating temperature range Full range 50 50 50 WA

T Full range is —40°C to 85°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated to Ta = 25°C using the Arrhenius equation

and assuming an activation energy of 0.96 eV.
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TLE2021 electrical characteristics at specified free-air temperature, Voc = 5 V (uniess otherwise noted)

operating temperature range

TLE2021M TLE2021AM TLE2021BM
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
25°C 120 600 100 300 80 200
Vio Input offset voltage uv
Full range 1100 600 300
Temperature coefficient of o
IO input offset voltage Full range 2 2 2 uvre
Input offset voltage long-term o
drift (see Note 4) Vic=0, Rg=500Q 25°C 0.005 0.005 0.005 uV/mo
25°C 0.2 6 0.2 6 0.2 6
ITe) Input offset current nA
Full range 10 10 10
. 25°C 25 70 25 70 25 70
s Input bias current nA
Full range 90 90 90
0 -03 0 -03 0 -03
25°C to to to to to to
" i 3.5 4 3.5 4 35 4
VicR Common-mode input Rs =500 y
voltage range 0 0 0
Full range to to to
3.2 3.2 3.2
v Hich-level outout volta 25°C 4 4.3 4 4.3 4 4.3 v
-level output voltage
OH 9 P 9 Full range 3.8 3.8 3.8
RL=10kQ
25°C 0.7 0.8 0.7 0.8 0.7 0.8
VoL Low-level output voltage \'
Full range 0.95 0.95 0.95
-si i i 25°C 0.3 15 0.3 15 0.3 1.5
AVD Large-signal .dllffel_'entlal Vo=14Vto4V, R_=10kQ ViV
voltage amplification Full range 0.1 0.1 0.1
CMRR G de rejecti o |v v . Re =500 25°C 85 110 85 110 85 110 @B
ommon-mode rejection ratio = min, =
) 1c=YicR S Fullrange | 80 80 80
Supply-voltage rejection ratio 25°C 105 120 105 120 105 120
k Vec=5Vto30V dB
SVR  (avces /aVio) cc Fullrange | 100 100 100
| Suppl t 25°C 170 230 170 230 170 230 uA
cc upply curren
Vo=25V, No load Full range 230 230 230
Alec Supply current change over Full range 9 9 9 uA

T Full range is —55°C to 125°C.
NOTE 4: Typicalvalues are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150°C extrapolated to Tp = 25°C using the Arrhenius equation
and assuming an activation energy of 0.96 eV. !
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TLE2021 electrical characteristics at specified free-air temperature, Vcc = +15 V (unless otherwise noted)

TLE2021M TLE2021AM TLE2021BM
PARAMETER TEST CONDITIONS Tal UNIT
MIN TYP MAX] MIN TYP MAX| MIN TYP MAX
25°C 120 500 80 200 40 100
Vio Input offset voltage uv
Full range 1000 500 200
Temperature coefficient of o
avio input offset voltage Full range 2 2 2 uv/rec
Input offset voltage long-term o
drift (see Note 4) Vic =0, Rg=50Q 25°C 0.006 0.006 0.006 uVv/mo
25°C 0.2 6 0.2 6 0.2 6
lio Input offset current nA
Full range 10 10 10
i 25°C 25 70 25 70 25 70
B Input bias current nA
Full range 90 920 90
-15 -153 -15 -153 -15 -15.3
25°C to to to to to to
- i 135 14 135 14 13.5 14
VicR Common-mode input Rg =50 Q v
voltage range -15 -15 0
Full range to to to
13.2 13.2 13.2
Vom Maximum positive peak 25°C 14 143 14 143 14 143 v
OM+  output voltage swing A - 10ka Fullrange | 13.8 138 138
Vo Maximum negative peak L= 25°C | -13.7 —-14.1 -137 -14.1 -137 -14.1 v
M- output voltage swing Full range | —13.6 -13.6 -13.6
_si i i 25°C 1 6.5 1 6.5 1 6.5
AVD Large-signal .d_lfferentnal Vo=+10V, RL = 10kQ ViV
voltage amplification Full range 0.5 0.5 0.5
o ] ) 25°C 100 115 100 115 100 115
CMRR  Common-mode rejection ratio | Vic =V|crmin, Rg=50Q dB
Full range 96 96 96
Supply-voltage rejection ratio 25°C 105 120 105 120 105 120
ki Vi =+25Vtot15V dB
SVR  (avce+/avio) cC+ Fullrange | 100 100 100
| Suppl " 25°C 200 300 200 300 200 300 uA
cc upply curren
Vo =0, No load Full range 300 300 300
Supply current change over
Alcc operating temperature range Full range 10 10 10 wA

T Full range is -55°C to 125°C.

NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life testat Tp = 150°C extrapolated to Ta = 25°C using the Arrhenius equation

and assuming an activation energy of 0.96 eV.
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TLE2022 electrical characteristics at specified free-air temperature, Vgoc = 5 V (unless otherwise noted)

PARAMETER TEST CONDITIONS Tal TLE2022M TLE2022AM TLE20225M UNIT
A MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
25°C 600 400 250
Vio Input offsat vohage Full range 800 550 400 i
Temperature coefficient of o
VIO input offset voltage Full range 2 2 2 uv/ec
Input offset voltage long-term _ _ o -
drift (see Note 4) Vic=0, Rg=50Q 25°C 0.005 0.005 0.005 uV/mo
25°C 0.5 6 0.4 6 0.3 6
o Input offset current Full range o s o nA
. 25°C 35 70 33 70 30 70
B Input bias current Fall rom 20 %0 % nA
ge
0 -03 0 -03 0 -03
25°C to to to to to to
v Common-mode input Re <500 3.5 4 3.5 4 3.5 4 v
ICR voltage range S 0 0 0
Full range to to to
3.2 3.2 3.2
) 25°C 4 4.3 4 43 4 43
VOH High-level output voltage Full range 38 38 38 \%
RL = 10kQ - - -
25°C 0.7 0.8 0.7 0.8 0.7 0.8
VoL Low-level output voltage Full range 095 0.95 0.5 \'
AD Large-signal differential Vo=14Vio4V, RL=10kQ 25°C 0.3 1.5 04 15 05 15 .y
voltage amplification ’ Full range 0.1 01’ 0.1
o i . 25°C 85 100 87 102 90 105
CMRR  Common-mode rejection ratio | Vjc = VicRrmin, Rg=50Q Full range 50 > pos dB
K Supply-voltage rejection ratio |\, _=\/4o a0y 25°C 100 115 103 118 105 120 @B
SVR - (avee: /avio) ce ’ Fullrange | 95 98 100
| Suppl ‘ 25°C 450 600 450 600 450 600
curren
cc upPy Full range 600 600 600
Py — Vo=25V, No load
upply current change over
Alcc operating temperature range Full range 87 37 37

T Full range is —55°C to 125°C.
NOTE 4: Typicalvalues are based on the input offset voltage shift observed through 168 hours of operating life test at T = 150°C extrapolated to Ta = 25°C using the Arrhenius equation

and assuming an activation energy of 0.96 eV.
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TLE2022 electrical characteristics at specified free-air temperature, Voc =+15 V (unless otherwise noted)

PARAMETER TEST CONDITIONS Tat TLE2022M TLE2022AM TLE2022BM UNIT
A MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
25°C 150 500 120 300 70 150
Vio Input offset voltage uv
Full range 700 450 300
Temperature coefficient of o
VIO input offset voltage Full range 2 2 2 uveC
Input offset voltage long-term _ _ o
drift (see Note 4) Vic=0, Rg=50Q 25°C 0.006 0.006 0.006 puV/mo
25°C 0.5 6 0.4 6 0.3 6
o Input offset current nA
Full range 10 10 10
. 25°C 35 70 33 70 30 70
B Input bias current nA
Full range 90 90 920
-15 -15.3 -15 -153 -15 -153
25°C to to to to to to
- i 135 14 135 14 135 14
VicR Common-mode input Rg =50 Q Vv
voltage range -15 -15 -15
Full range to to to
13.2 13.2 13.2
Vom Maximum positive peak 25°C 14 143 14 143 14 143 v
*  output voltage swing B =10KkD Full range 139 13.9 13.9
Yo Maximum negative peak L= 25°C -137 —-14.1 -137 —14.1 -137 -141 v
M- output voltage swing Fullrange | -13.6 -13.6 -13.6
Large-signal differential . _ 25°C 0.8 4 1 7 1.5 10
Avb voltage amplification Vo=£10V, RL=10ka Full range 0.8 1 1.5 Viwv
o . i 25°C 95 106 97 109 100 112
CMRR  Common-mode rejection ratio | Vic = Vicrmin, Rg=50Q dB
Full range 91 93 96
Supply-voltage rejection ratio 25°C 100 115 103 118 105 120
ki V =1+25Vtot15V dB
SVR (avge /AVio) cC+ Fulrange | 95 98 100
| Suppl t 25°C 550 700 550 700 550 700 uA
upply curren
ccC PPy Full range 700 700 700
Supply current change over Vo=0. No foad
upp
Alcc operating temperature range Full range 60 60 60 HA

1 Full range is 0°C to 70°C.

NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operatlng life test at Ta = 150°C extrapolated to Tp = 25°C using the Arrhenius

equation and assuming an activation energy of 0.96 eV.
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TLE2024 electrical characteristics at specified free-air temperature, Voc = 5 V (unless otherwise noted)

operating temperature range

TLE2024M TLE2024AM TLE2024BM
PARAMETER TEST CONDITIONS 'y UNIT
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
25°C 1100 850 600
Vio Input offset voltage pv
Full range 1300 1050 800
Temperature coefficient of
o o
VIO input offset voltage Full range 2 2 2 uv/eC
Input offset voltage long-term
drﬁt (see Note 4)9 ¢ Vic=0, Rg=50Q 25°C 0.005 0.005 0.005 uv/mo
25°C 0.6 6 0.5 6 0.4 6
llo Input offset current nA
) Full range 10 10 10
. 25°C 45 70 40 70 35 70
B Input bias current nA
Full range 90 920 90
0 -03 0 -03 0 -03
25°C to to to to to to
Common-mode input voltage 3.5 4 3.5 4 3.5 4
VICR p 9 IRg=500 v
range 0 0 0
Full range to to to
32 3.2 3.2
v Maximum positive peak 25°C 3.9 4.2 3.9 4.2 4 4.3 v
OM+ output voltage swing Rl =10k Full range 37 3.7 3.8
L= o
v Maximum negative peak 25°C 0.7 0.8 0.7 0.8 0.7 0.8 v
OM- " output voltage swing Full range 0.95 0.95 0.95
-Si i i 25°C 0.2 1.5 0.3 15 0.4 15
AVD Lalrge stgnaiI gmeent'a' Vo=14Vio4V, R_=10kQ ViV
voltage amplification Full range 0.1 0.1 0.1
o . . 25°C 80 90 82 92 85 95
CMRR  Common-mode rejection ratio | Vic = Vicrmin, Rg=50Q dB
Full range 80 82 85
Supply-voltage rejection ratio 25°C 98 112 100 115 103 17
V =+25Vto+15V dB
KSVR  (avgc/avi) Cox Fulrange | 93 95 98
| Supp " 25°C 800 1200 800 1200 800 1200 uA
u curren
cc PPy Vo=0 No load Full range 1200 1200 1200
Alee Supply current change over Full range 50 50 ° 50 uA

T Full range is —55°C to 125°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150°C extrapolated to Ta = 25°C using the Arrhenius equation
and assuming an activation energy of 0.96 eV.
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TLE2024 electrical characteristics at specified free-air temperature, Vg = +15 V (unless otherwise noted)

TLE2024M TLE2024AM TLE2024BM
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX|] MIN TYP MAX| MIN TYP MAX
25°C 1000 750 500
Vio Input offset voltage v
Full range 1200 950 700
Temperature coefficient of
o o
VIO input offset voltage Full range 2 2 2 uv/eCc
Input offset voltage long-term o
drift (see Note 4) Vic =0, Rg=50Q 25°C 0.006 0.006 0.006 pnv/mo
25°C 0.6 6 0.5 6 0.4 6
llo Input offset current nA
Full range 10 10 10
. 25°C 50 70 45 70 40 70
B Input bias current nA
Full range 90 90 90
-15 -153 -15 -15.3 -15 -15.3
25°C to to to to to to
v Common-mode input voltage Re =500 13.5 14 13.5 14 13.5 14 v
ICR " range s= 15 -5 15
Full range to to to
13.2 13.2 13.2
v M Maximum positive peak output 25°C 13.8 1441 13.9 14.2 14 14.3 v
OM+  yoltage swing B —10K0 Fullrange | 13.7 13.7 13.8
L =
Vom Maximum negative peak output 25°C -13.7 -1441 -13.7 -14.1 -13.7 -1441 v
~  voltage swing Fulirange | -13.6 -13.6 -13.6
-Si i i 25°C 0.4 2 0.8 4 1 7
AVD Large-signal _d_tffefentlal Vo=+10V, RL = 10 kQ ViV
voltage amplification Full range 0.4 0.8 1
. ) . 25°C 92 102 94 105 97 108
CMRR  Common-mode rejection ratio Vic =V|crmin, Rg=50Q dB
Full range 88 90 93
. Supply-voltage rejection ratio 25°C 98 112 100 115 103 117
k Vi =+25Vtot15V dB
SVR  (avee+/avio) CC Fulrange | 93 95 98
| Suppl ¢ 25°C 1050 1400 1050 1400 1050 1400 uA
u curren
cc PPy Full range 1400 1400 1400
Supply current change over Vo=0 Noload
upp
Alge operating temperature range Full range 85 85 85 HA

1 Full range is —55°C to 125°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life testat Tp = 150°C extrapolated to Tp = 25°C using the Arrhenius equation

and assuming an activation energy of 0.96 eV.
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TLE2021 operating characteristics, Voc =5V, Tp = 25°C

C SUFFIX I SUFFIX M SUFFIX
PARAMETER TEST CONDITIONS TA UNIT
MIN TYP MAX MIN TYP MAX MIN TYP MAX

SR Slew rate at unity gain Vo=1Vto3V, SeeFigure1 25°C 0.5 0.5 0.5 Vius
Vi Equivalent input noise voltage f=10Hz 25°C 21 50 21 50 21 nV/Hz

(see Figure 2) f=1kHz 25°C 17 30 17 30 17
VNGPP) Pgak—to-peak equivalent input f=01to1Hz 25°C 0.16 0.16 0.16 v

noise voltage f=0.1t0 10 Hz 25°C 0.47 0.47 0.47
In Equivalent input noise current 25°C 0.09 0.09 0.9 pA/Hz
Bq Unity-gain bandwidth See Figure 3 25°C 1.2 1.2 1.2 MHz
Om Phase margin at unity gain See Figure 3 25°C 42° 42° 42°

TLE2021 operating characteristics at specified free-air temperature, Voo =+15V
C SUFFIX I SUFFIX M SUFFIX
PARAMETER TEST CONDITIONS TA‘I‘ UNIT
MIN TYP MAX MIN TYP MAX MIN TYP MAX
SR Slew rate at unity gain Vo=1Vto3V, See Figure 1 250 045 0% 045 08 045 085 Vius
Fullrange | 0.45 0.42 0.45

Vo Equivalent input noise voltage f=10Hz 25°C 19 50 19 50 19 V/Hz

(see Figure 2) f=1kHz 25°C 15 30 15 30 15
VNEP) Pe.ak-to-peak equivalent input f=0.1t0o1Hz 25°C 0.16 0.16 0.16 v

noise voltage f=0.1t0 10 Hz 25°C 0.47 0.47 0.47
In Equivalent input noise current 25°C 0.09 0.09 0.09 pA/Hz
B4 Unity-gain bandwidth See Figure 3 25°C 2 2 2 MHz
Om Phase margin at unity gain See Figure 3 25°C 46° 46° 46°

TFul range is 0°C to 70°C for the C-suffix devices, —40°C to 85°C for the I-suffix devices, and ~55°C to 125°C for the M-suffix devices.
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TLE2022 operating characteristics, Voc =5 V, T = 25°C

C SUFFIX | SUFFIX M SUFFIX
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
SR Slew rate at unity gain Vo=1Vto3V, SeeFigure1 0.5 0.5 0.5 Vlius
i i i f=10Hz 21 50 21 50 21
Vi Equnva_lent input noise voltage ARz
(see Figure 2) =1kHz 17 30 17 30 17
\ Peak-to-peak equivalent input noise volt f=01tofHe 0.16 016 0.16 v
-to- uiv input noise voltage
N(PP) peakeq P % [T01t010Hz 0.47 0.47 0.47 "
In Equivalent input noise current 0.1 0.1 0.1 pANHZ
B4 Unity-gain bandwidth See Figure 3 1.7 1.7 1.7 MHz
om Phase margin at unity gain See Figure 3 47° 47° 47°
TLE2022 operating characteristics at specified free-air temperature, Vgc =t15V
PARAMETER TEST CONDITIONS TAl C SUPFIX [SUFRX MSUFRX UNIT
A MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
) . . 25°C 045 0.65 0.45 0.65 0.45 0.65
SR Slew rate at unity gain Vo=%10V, See Figure 1 Vius
Full range 0.45 0.42 0.4
i i i f=10Hz 25°C 19 50 19 50 19
Vi Equivalent |npgt noise nVAAZ
voltage (see Figure 2) f=1kHz 25°C 15 30 15 30 15
Peak-to-peak equivalent f=0.1to1Hz 25°C 0.16 0.16 0.16
VN(PP) ; is6 Vol — - uv
input noise voltage f=0.1t0 10 Hz 25°C 0.47 0.47 0.47
In Equivalent input noise current 25°C 0.1 0.1 0.1 pANHZ
B4 Unity-gain bandwidth See Figure 3 25°C 2.8 28 2.8 MHz
Om Phase margin at unity gain See Figure 3 25°C 52° 52° 52°

1 Full range is 0°C to 70°C.
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TLE2024 operating characteristics, Voc =5V, T = 25°C

C SUFFIX 1 SUFFIX M SUFFIX
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
SR Slew rate at unity gain Vo=1Vto3V, See Figure1 0.5 0.5 0.5 Vius
] ] ] ] f=10Hz 21 50 21 50 21 __
Vn Equivalent input noise voltage (see Figure 2) P pe= o~ pe - p nVAHz
VN(PP) Peak-to-peak equivalent input noise voltage f=01totHz 0.18 018 0.16 uv
f=0.1t0 10Hz 0.47 0.47 0.47
In Equivalent input noise current 0.1 0.1 0.1 pANHZ
B Unity-gain bandwidth See Figure 3 1.7 1.7 1.7 MHz
om Phase margin at unity gain See Figure 3 47° 47° 47°
TLE2024 operating characteristics at specified free-air temperature, Voc = 15 V (unless otherwise noted)
C SUFFIX 1 SUFFIX M SUFFIX
PARAMETER TEST CONDITIONS TA"' UNIT
MIN TYP MAX MIN TYP MAX| MIN TYP MAX
SR Slew rate at unity gain Vo=+10V, See Figure 1 25°C 045 07 045 07 045 o7 Vius
Full range 0.45 0.42 0.4
Vo Equivalent input noise voltage f=10Hz 25°C 19 80 19 50 19 nVANFZ
(see Figure 2) f=1kHz 25°C 15 30 15 30 15
VNEP) Peak-to-peak equivalent input noise |f=0.1t01Hz 25°C 0.16 0.16 0.16 v
voltage f=0.11t0 10 Hz 25°C 0.47 0.47 0.47
In Equivalent input noise current 25°C 0.1 0.1 0.1 pANHZ
B4 Unity-gain bandwidth See Figure 3 25°C 2.8 2.8 2.8 MHz
om Phase margin at unity gain See Figure 3 25°C 52° 52° 52°

1 Full range is 0°C to 70°C.
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 — FEBRUARY 1997

TLE2021Y electrical characteristics at Voo =5 V, Tp = 25°C (unless otherwise noted)

TLE2021Y
PARAMETER TEST CONDITIONS UNIT
MIN  TYP MAX
Vio - Input offset voltage 150 uv
Input offset voltage long-term drift (see Note 4) 0.005 puV/mo
Vic=0, Rg =50 Q
llo Input offset current 0.5 nA
iB Input bias current 35 nA
-03
VicR  Common-mode input voltage range Rg=50Q to \
4
VoH Maximum high-level output voltage 4.3 \
- RL =10 kQ
VoL Maximum low-level output voltage 0.7 \
Ayp Large-signal differential voltage amplification Vo=141t04V, RL=10kQ 1.5 Vipv
CMRR Common-mode rejection ratio Vic=Vijcrmin, Rg=50Q 100 dB
ksvR  Supply-voltage rejection ratio (AVGC + /AV|0) Ve =5Vto30V 115 dB
Icc Supply current Vpo=25V, No load 400 uA
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated

to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.

TLE2021Y operating characteristics at Voo =5V, Tp = 25°C

TLE2021Y
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX
SR Slew rate at unity gain Vo=1Vto3V 0.5 Vius
v, Equivalent input noise volt z1ore 21 VAHZ
uivalent input noise voltage
n a P 9 f=1kHz 17 YRz
v Peak-t K ivalent inout noi " f=0.1t01Hz 0.16 v
eak-to-peak equivalent input noise voltage
N(PP) P a P 9 f=0.1t0 10 Hz 0.47 "
In - Equivalent input noise current 0.1 pANHz
B4 Unity-gain bandwidth 1.7 MHz
Om Phase margin at unity gain 47°
3 1,
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EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
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TLE2022Y electrical characteristics, Voc = 5 V, Ta = 25°C (unless otherwise noted)

TLE2022Y
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX
Vio Input offset voltage 150 600 uv
Input offset voltage long-term drift (see Note 4) 0.005 uV/mo
Vic=0, Rg=50Q
llo Input offset current 0.5 nA
B Input bias current 35 nA
) -03
VicR Common-mode input voltage range Rg =50 Q to \
4
V Maximum high-level output voltage 4.3 \"
OH g P RL = 10kQ
VoL Maximum low-level output voltage 0.7 \
AvD Large-signal differential voltage amplification Vo=141t04V, RpL= 10 kQ 1.5 ViuVv
CMRR Common-mode rejection ratio Vic=Vicrmin, Rg=50Q 100 dB
ksVR  Supply-voltage rejection ratio (AVGG+/AV|O) Vece =5Vt 30V 115 dB
Icc Supply current Vo=25V, No load 450 pA

NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.

TLE2022Y operating characteristics, Voc =5V, Tp = 25°C

TLE2022Y
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX
SR Slew rate at unity gain Vo=1Vto3V, SeeFigure1 0.5 Vius
. . X . f=10Hz 21 -
Vn Equivalent input noise voltage (see Figure 2) nVAHz
f=1kHz 17
v Peakit  equivalent inout noi N f=0.1t01Hz 0.16 v
eak-to-peak equivalent input noise voltage
N(PP) P q P 9 f=0.1t0 10 Hz 0.47 "
In Equivalent input noise current 0.1 pANHz
Bq Unity-gain bandwidth See Figure 3 1.7 MHz
om Phase margin at unity gain See Figure 3 47°
3 15
EXAS
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EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

OPERATIONAL AMPLIFIERS

SLOS191 — FEBRUARY 1997

TLE2024Y electrical characteristics, Voc =5 V, Tp = 25°C (unless otherwise noted)

TLE2024Y
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX

Input offset voltage long-term drift (see Note 4) 0.005 uv/mo
o Input offset current Vic=0, Rg=50Q 0.6 nA
B Input bias current 45 nA

-03
Vicr Common-mode input voltage range Rg=50Q to \
4
V High-level output voltage 4.2 \
OH 9 tp 9 RL =10 kO

VoL Low-level output voltage 0.7 \

Large-signal differential __ _
AvD voltage amplification Vo=14Vto4V, RL=10kQ 15 Viuv
CMRR Common-mode rejection ratio Vic = Vicrmin, Rg=50Q 90 _ dB

Supply-voltage rejection ratio
k =

SVR (AVGC/AVio) Vecc=5Vto30V 112 dB
Icc Supply current Vo=25V, No load 800 uA
NOTE 4. Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated

to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.

TLE2024Y operating characteristics, Vgc =5V, Ta = 25°C

TLE2024Y
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX
SR Slew rate at unity gain Vo=1Vto3V, See Figure1 0.5 Vips
] ] ) ] f=10Hz 21 _
Vn Equivalent input noise voltage (see Figure 2) nVAHz
f=1kHz 17
v Peak-to-peak equivalent input noise volta f=01to1 H 0.16 \Y
-to- equiv i ise v e
N(PP) peakeq P 9 f=0.1t0 10 Hz 0.47 "
In Equivalent input noise current 0.1 pANHZ
Bq Unity-gain bandwidth See Figure 3 1.7 MHz
Om Phase margin at unity gain See Figure 3 47°
‘b TEXAS
INSTRUMENTS
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TLE202x, TLE202xA, TLE202xB, TLE202xY

EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 - FEBRUARY 1997

PARAMETER MEASUREMENT INFORMATION

20 kQ 20 kQ
5V 15V
Vo Vo
Vi + Vi +
= -15V
30 pF 20 kQ 30 pF 20 kQ
(see Note A) (see Note A)
(a) SINGLE SUPPLY (b) SPLIT SUPPLY
NOTE A: Cy_includes fixture capacitance.
Figure 1. Slew-Rate Test Circuit
2kQ
2kQ
15V
5V
20Q > — Vo
25V —{ — Vo
+
200 T -15V
= 20Q 20 Q
(a) SINGLE SUPPLY
(b) SPLIT SUPPLY
Figure 2. Noise-Voltage Test Circuit
10 kQ 10 kQ
5V 15V
100 Q
V| ——w—e—]— Vi
Vo Vo
25V +
30 pF 10 kQ 10 kQ
(see Note A)
(a) SINGLE SUPPLY (b) SPLIT SUPPLY

NOTE A: C_ includes fixture capacitance.

Figure 3. Unity-Gain Bandwidth and Phase-Margin Test Circuit
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 - FEBRUARY 1997

PARAMETER MEASUREMENT INFORMATION

15V
Vo Vo
vi +
J_ -15V
= 30 pF 10kQ 30pF |~ 310ke
(see Note A) (see Note A)
(a) SINGLE SUPPLY (b) SPLIT SUPPLY

NOTE A: C_includes fixture capacitance.

Figure 4. Small-Signal Pulse-Response Test Circuit

typical values

Typical values presented in this data sheet represent the median (50% point) of device parametric performance.
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 — FEBRUARY 1997
TYPICAL CHARACTERISTICS
Table of Graphs
FIGURE
Vio Input offset voltage Distribution 56,7
| Input bias current vs Common-mode input voltage 8,9, 10
B P vs Free-air temperature 11,12, 13
1} Input current vs Differential input voltage 14
. vs Output current 15, 16, 17
Vom Maximum peak output voltage vs Free-air temperature 18
ik | vs High-level output current 19, 20
VOH High-level output voltage vs Free-air temperature 21
vs Low-level output current 22
VoL Low-level output voltage vs Free-air temperature 23
Vo(pp) Maximum peak-to-peak output voltage vs Frequency 24,25
. . . I vs Frequency 26
AvD Large-signal differential voltage amplification vs Free-air temperature 27,28, 29
i vs Supply voltage 30-33
los Short-circuit output current vs Free-air temperature a4_a7
: vs Supply voltage 38, 39, 40
lcc Supply current vs Free-air temperature 41,42, 43
CMRR Common-mode rejection ratio vs Frequency 44, 45, 46
SR Slew rate vs Free-air temperature 47,48, 49
Voltage-follower small-signal pulse response | vs Time 50, 51
Voltage-follower large-signal pulse response | vs Time 52 -57
. . . 0.1to1Hz 58
VN(PP) Peak-to-peak equivalent input noise voltage 0.1 t0 10 Hz 59
Vn Equivalent input noise voltage vs Frequency 60
PR N vs Supply voltage 61, 62
B4 Unity-gain bandwidth vs Free-air temperature 63, 64
vs Supply voltage 65, 66
Om Phase margin vs Load capacitance 67, 68
vs Free-air temperature 69, 70
Phase shift vs Frequency 26
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

OPERATIONAL AMPLIFIERS

SLOS191 ~ FEBRUARY 1997

Percentage of Units - %

Percentage of Units - %

TYPICAL CHARACTERISTICS

DISTRIBUTION OF TLE2021 DISTRIBUTION OF TLE2022
INPUT OFFSET VOLTAGE INPUT OFFSET VOLTAGE
20 T T T T T 20 T T T T
231 Units Tested From 1 Wafer Lot 398 Amplifiers Tested From 1 Wafer Lot
Vcci =15V Vcci =15V
16 | Ta=25°C 16 | Ta=25°C
P Package P Package
2
E
c 12
>
]
(]
o
5 e
a -
4 s
0 0 s
—-600 —450 —-300 -150 O 150 300 450 600 -600 -400 -200 0 200 400 600
Vo - Input Offset Voitage - nv V|0 - Input Offset Voltage —~ uV
Figure 5 Figure 6
TLE2021
INPUT BIAS CURRENT
DISTRIBUTION OF TLE2024 vs
" INPUT OFFSET VOLTAGE COMMON-MODE INPUT VOLTAGE
T T T T T T ~40
796 Amplifiers Tested From 1 Wafer Lot Veet = +15V
Vee: =£15V 38 Ta=25°C
Ta = 25°C
N Package <
12 -30
f T~
€
g -25
=
o
8 2 -20
@ —~
3 -5
£
1
4 2 .10
-5
o 0
-1 -0.5 0 0.5 1 -15 -10 -5 0 5 10 15
V|0 — Input Offset Voltage — mV Vic - Common-Mode Input Voltage ~ V
Figure 7 Figure 8
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191 - FEBRUARY 1997

TYPICAL CHARACTERISTICS

TLE2022 TLE2024
INPUT BIAS CURRENT INPUT BIAS CURRENT
vs vs
COMMON-MODE INPUT VOLTAGE COMMON-MODE INPUT VOLTAGE
-50 T T -60 T
¥c<3¢2;ci15 v Vees =+15V
-45 A= Ta=25°C
< T -5
1 1
€ -40 €
2 e
o \ o
»n \ o =40
s —35 ~ <
m o \
2 \ E S~
£ -30 S £
] |
o m —30
-25
_20 -20
15 -10 -5 o 5 10 15 -15 -10 -5 0 5 10 15
Vic - Common-Mode Input Voltage - V Vjc — Common-Mode Input Voltage - V
Figure 9 Figure 10
TLE2022
TLE2021
INPUT BIAS CURRENT? INPUT BIAS SCU“"ENﬁ
vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
-35 , -50 [
N Veet = 15V Vec: = £15V
Vo=0 Vo=0
-30 Vic=0 -45 Vic=0
<
T N
= N g -40
[ \ E
5 — 3
a -2 ~~ o
@ 8 -35
] = \
o 7]
S -1 5 N
(-3 \
£ £ -30 ~
W —10 ;_n N
-25
-5
0 -20 =
-75 -50 -25 0 25 50 75 100 125 -76 -50 -25 0 25 50 75 100 125
TA — Free-Air Temperature — °C TA - Free-Air Temperature - °C
Figure 11 Figure 12

1 Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

OPERATIONAL AMPLIFIERS

SLOS191 ~ FEBRUARY 1997

Ijg - Input Bias Current — nA

I VOMl ~ Maximum Peak Output Voitage - V

TYPICAL CHARACTERISTICS

TLE2024
INPUT BIAS CURRENTt
vs
FREE-AIR TEMPERATURE
-60 T T
Veer=215V
Vo=0
Vic=0
-50
\\
-40
—
T
-30
-20
-75 -50 -25 0 25 50 75 100 125
TA — Free-Air Temperature - °C
Figure 13
TLE2021
MAXIMUM PEAK OUTPUT VOLTAGE
Vs
OUTPUT CURRENT
16 T
Veet = 215V
14 b\ Ta = 25°C
‘\
12 ™
Vom+ \
10
Vom-
8
“ \
) \
, \
0
0 2 4 6 8 10
o — Output Current — mA
Figure 15

I} - Input Current - mA

IVom | - Maximum Peak Output Voltage - V

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

0.1

INPUT CURRENT
vs
DIFFERENTIAL INPUT VOLTAGE

Veet = $15V
— Vic=0
Tp = 25°C

0
0 01 02 03 04 05 06 07 08 09 1

IV|pl - Differential Input Voitage — V

Figure 14
TLE2022
MAXIMUM PEAK OUTPUT VOLTAGE
vs
OUTPUT CURRENT
16 T T
Vee+ = £15V
14 — Ta=25°C
12 \\
Vom+
10
Vom-
° \
6 \
4
2
(]
0o 2 4 6 8 10 12 14

llgl — Output Current - mA
Figure 16

t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

OPERATIONAL AMPLIFIERS

SLOS191 - FEBRUARY 1997

TLE2024

TYPICAL CHARACTERISTICS

MAXIMUM PEAK OUTPUT VOLTAGE

vs

OUTPUT CURRENT FREE-MR TEMPERATURE
16 T T 15
> Veos=25V >
L1 —~J_ TA=25°C T % s
g £ Voms+ | |
S 12 \ > s
3 \ 32 14
£ 10 VoM+ ] g Vom-
2 Vom- \ x
§ ° $ 1s
£
£ \ S
3 6 E
E \ % 13
E g
N 4 1 Veet = 15V
z Z 125 RL=10kQ
> 2 = TA =25°C
0 L1 |
(] 2 4 6 8 10 12 14 -75 -50 -25 0 25 50 75 100 125
Io — Output Current - mA TA - Free-Air Temperature - °C
Figure 17 Figure 18
TLE2021 TLE2022 AND TLE2024

VoH - High-Level Output Voltage — V

HIGH-LEVEL OUTPUT VOLTAGE
vs
HIGH-LEVEL OUTPUT CURRENT

| |
Vcec =5V

Ta=25°C

AN

\

|

-1 -2 ~3 -4 -5 -6
loH — High-Level Output Current - mA

Figure 19

-7

VoH - High-Level Output Voltage - V

MAXIMUM PEAK OUTPUT VOLTAGET

vs

HIGH-LEVEL OUTPUT VOLTAGE
vs
HIGH-LEVEL OUTPUT CURRENT

|
Vec=5V

Ta =25°C

AN

-2 -4 -6 -8
IoH — High-Level Output Current - mA
Figure 20

-10

1 Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS
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TYPICAL CHARACTERISTICS

HIGH-LEVEL OUTPUT VOLTAGET LOW-LEVEL OUTPUT VOLTAGE
vs vs
5 FREE-AIR TEMPERATURE LOW-LEVEL OUTPUT CURRENT
| | 5 T
Vee=5V Vec=5V
> Ta =25°C
! >
§, 4.8 'L 4 l
s g
> =
3 a6 ] 3
g Noload L~ 3 3
o V 5
° o
E 44 / /'/4/ E
? ¥ >
5 T 3 e
£ 1~ T RL=10ka H
[} -l
- _~1 1
S 42 = 2 1
> |
4
-75 -50 -25 0 25 50 75 100 125 6 o5 1 15 2 25 3
Ta — Free-Air Temperature - °C loL — Low-Level Output Current - mA
Figure 21 Figure 22
LOW-LEVEL OUTPUT VOLTAGET MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE
vs vs
FREE-AIR TEMPERATURE FREQUENCY
1 >I 5
~
\\\ ’ dé)
~ loL=1mA 5
: I e =~ -
& o075 I 3 ‘
g - \ 2
S Nl\ 8
3 5§ 3
g =0~ &
S o5 2
@ k4
> [+
§ g 2
\
lJ 0.25 ‘5
1
>° EI Vee =5V \
= RL = 10kQ \
Vece=25V [ TA =25°C NU
0 I 1 (=} Lo LI
> 0
-75 -50 -25 0 25 50 75 100 125 100 1k 10k 100 k M
Ta — Free-Air Temperature - °C f— Frequency — Hz
Figure 23 Figure 24

1 Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
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TYPICAL CHARACTERISTICS

MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE
Vs
FREQUENCY
30 T

) "\
\

20

15

10

Vo(ppP)~ Maximum Peak-to-Peak Output Voltage - V

\
5 - Vcc+=+15V \
RL =10 kQ
Ta =25°C \\~ J
0 AR -
100 1k 10k 100 k 1M

f - Frequency ~ Hz
Figure 25

LARGE-SIGNAL DIFFERENTIAL VOLTAGE
AMPLIFICATION AND PHASE SHIFT
Vs
/FREQU'ENCY
120 - | 60°

-
o
o

Phase Shift 80°

\\ 100°
r Vcc+= 215V _§

Avp |

-]
o

-]
o

120°
- Vece =5V

160°
| RL=10kQ \\\\

Cp =30pF 180°
Ta=25°C

Phase Shift

8
;/
8

Ayp - Large-Signal Differential
Voltage Amplification — dB
N
o

(-]

|
N
o

200°

-
o

100 1k 10k 100k 1M 10M
f - Frequency ~ Hz

Figure 26
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TYPICAL CHARACTERISTICS

TLE2021
LARGE-SCALE DIFFERENTIAL VOLTAGE
AMPLIFICATIONT
vs
FREE-AIR TEMPERATURE

1 I
RL =10 kQ

-]

15V

/

N
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1 Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TYPICAL CHARACTERISTICS
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1 Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TYPICAL CHARACTERISTICS
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SHORT-CIRCUIT OUTPUT CURRENTt TLE2021
vs SHORT-CIRCUIT OUTPUT CURRENTt
vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
6 ey 1 1 12 —
< 4 cc= Vip =-100 mV « Vee+=115V
E Vo=5V E Vo=0
= 1
o 2 €
= @
3 E Vip =-100 mV
3 4
5 0 < 4
g 2
3
o _, 5
E g °
2 =3
g -4 k
€ -4
o ~ k-
£ ™. - o
» -6 Vip =100 mV
0 \\ Vo= & \\
1 )\
° -8 ™~ » -8 ~~—
— o ~ ViD=100mV
-10
-75 -50 -25 0 25 50 75 100 125 "2 50 25 0 25 s0 75 100 125
TA — Free-Air Temperature —°C TA — Free-Air Temperature ~ °C
Figure 35 Figure 36
TLE2022 AND TLE2024 TLE2021
SHORT-CIRCUIT OUTPUT CURRENTt SUPPLY CURRENT
vs vs
FREE-AIR TEMPERATURE SUPPLY VOLTAGE
15 E— 250 ———
Vee+=%15V o=
< Vo=0 No Load
? 10 200
% ———
g 1 ==
3 2 150 7
5 Vip =-100mV 3 Ta = 125°C /
e 0 > [
g 5 ) /
g 3 100 Ta =25°C _/
2 -5 ] Ta=-55C 1
-2 V| 100 mV 8
B ~ D= m -
b 10 \\‘ 50
9 T~
"l75 50 -25 0 25 50 75 100 125 0 2 a4 & s 10 12 14 186
Ta — Free-Air Temperature — °C IVce + — Supply Voltage -V
Figure 37 Figure 38
T Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TYPICAL CHARACTERISTICS
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1t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TYPICAL CHARACTERISTICS
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1t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TYPICAL CHARACTERISTICS
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t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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1 Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TYPICAL CHARACTERISTICS
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1 Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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APPLICATION INFORMATION

voltage-follower applications
{

The TLE202x circuitry includes input-protection diodes to limit the voltage across the input transistors; however,
no provision is made in the circuit to limit the current if these diodes are forward biased. This condition can occur
when the device is operated in the voltage-follower configuration and driven with a fast, large-signal pulse. It
is recommended that a feedback resistor be used to limit the current to a maximum of 1 mA to prevent
degradation of the device. This feedback resistor forms a pole with the input capacitance of the device. For
feedback resistor values greater than 10 kQ, this pole degrades the amplifier phase margin. This problem can
be alleviated by adding a capacitor (20 pF to 50 pF) in parallel with the feedback resistor (see Figure 71).

CF = 20 pF to 50 pF
f <+—— I[g<1mA

R

Vee+

vi

+

Vee-
Figure 71. Voltage Follower

Input offset voltage nulling

The TLE202x series offers external null pins that further reduce the input offset voltage. The circuit in
Figure 72 can be connected as shown if this feature is desired. When external nulling is not needed, the null

pins may be left disconnected.

IN +
OFFSET N1 ﬁ
Vce - (split supply)

1kQ GND (single supply)
Figure 72. Input Offset Voltage Null Circuit

OFFSET N2
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APPLICATION INFORMATION

macromodel information

Macromodel information provided was derived using Microsim Parts™, the model generation software used
with Microsim PSpice™. The Boyle macromodel (see Note 5) and subcircuit in73, Figure 74, and Figure 75 were
generated using the TLE202x typical electrical and operating characteristics at 25°C. Using this information,
output simulations of the following key parameters can be generated to a tolerance of 20% (in most cases):

® Maximum positive output voltage swing ® Unity-gain frequency
Maximum negative output voltage swing ® Common-mode rejection ratio
Slew rate ® Phase margin
Quiescent power dissipation ® DC output resistance
Input bias current ® AC output resistance
Open-loop voltage amplification °

Short-circuit output current limit

NOTE 5: G.R.Boyle, B.M.Cohn, D. Q. Pederson, and J. E. Solomon, “Macromodeling of Integrated Circuit Operational Amplifiers”, IEEE Journal

of Solid-State Circuits, SC-9, 353 (1974).

3
Vce+—e ®
rss g liss
p
2 10
IN- o—<¢ 1> ve
xeo In el
IN+ L
LT 12 dc
c1
rd1 2
4 " 54 de
Vee- ® ® G & N L g
A
ve

Figure 73. Boyle Subcircuit

PSpice and Parts are trademarks of MicroSim Corporation.
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.SUBCKT TLE2021 12345
cl 11 12 6.244E-12

c2 6 7 13.4E-12
c3 87 0 10.64E-9
cpsr 85 86 15.9E-9
dem+ 81 82 dx

dem- 83 81 dx

dc 5 53dx

de 54 5 dx

dip 90 91 dx

din 92 90 dx

dp 4 3 dx

ecmr 84 99 (299)1
egnd 99 0 poly(2)(3,0)(4,000.5.5

epsr 85 0 poly(1)(3,4) -60E-6 2.0E-6
ense 89 2 poly(1)(88,0) 120E-6 1 -
fb 7 99 poly(6) vb vc ve vip vin vpsr 0 547.3E6
+-50E7 50E7 50E7 -50E7 547E6

ga 6 0 1112188.5E-6

gcm 0 6 1099335.2E-12

gpsr 85 86 (85,86) 100E-6

grel 4 11 (4,11) 1.885E—4

grc2 4 12 (4,12) 1.885E—4

grel 13 10 (13,10) 6.82E—4

gre2 14 10 (14,10) 6.82E—-4

hliim 90 0 viim 1k

hemr 80
irpr 3
iee 3
iio 2
i1 88
ql 11"
qQ2 12
R2 6
rcm 84
ree 10
mi 87
m2 87
rol 8
ro2 7
vem+ 82
vem- 83
vo 9
v 3
ve 54
vim 7
vip 91
vin 0
vpsr O

1 poly(2) vem+ vem-0 1E2 1E2

4 185E-6

10 dc 15.67E-6
0 2E-9

0 1E-21
89 13qgx
80 14qgx

9 100.0E3
81 1K

99 14.76E6
0 2.55E8
88 11.67E3
5 62

99 63

99 133
99 -14.6

0 dcO

53 dc 1.300
4 dc1.500
8 dcO

0 dc3.600
92 dc 3.600
86 dcO

.model dx d(is=800.0E—-18)
.model gqx pnp(is=800.0E—18 bf=270)

.ends

Figure 74. Boyle Macromodel for the TLE2021

.SUBCKT TLE2022 1 2 3 4 5

*

cl 11 12 6.814E-12

c2 6 7 20.00E-12

dc 5 53 dx

de 54 5 dx

dlp 90 91 ax

dln 92 90 dax

dp 4 3 dx

egnd 99 0 poly(2) (3,0) (4,0) 0 .5 .5
fb 7 99 poly(5) vb vc ve vlip vlin 0
45.47E6 -50E6 50E6 50E6 -50E6

+

ga 6 0 11 12 377.9E-6
gem 06 10 99 7.84E-10
iee 3 10 DC 18.07E-6
hlim 90 0 vlim 1k

ql 11 213 gx
@2 12 1 14 gx
r2 6 9 100.0E3

rcl 4
rc2 4
gel 13
ge2 14
ree 10
rol
ro2
rp
vb
ve
ve 54
vlim 7
vlip 91
vin 0
.model dx
.model gx
.ends

wwo w3

11 2.842E3

12 2.842E3

10 (10,13) 31.299E-3
10 (10,14) 31.299E-3
99 11.07E6

5 250

99 250

4 137.2E3

0 dc 0

53 dc 1.300

4 dc 1.500

8 dc O

0 dc 3

92 dc 3
d(is=800.0E-18)

pnp (is=800.0E-18 bf=257.1)

Figure 75. Boyle Macromodel for the TLE2022
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TLE2027, TLE2037, TLE2027A, TLE2037A, TLE2027Y, TLE2037Y

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS192 - FEBRUARY 1997

® Outstanding Combination of dc Precision

D, JG, OR P PACKAGE

and AC Performance: (TOP VIEW)
Unity-Gain Bandwidth . . . 15 MHz Typ )
Vb -... 3.3nVAHz at f = 10 Hz Typ, OFFSET N1 [f 1 8 [] OFFSET N2
2.5 nVWHz at f = 1 kHz Typ IN-[J2  7fIVcc.
Vio ... 25 uV Max IN+[ls  s[JOUT
Ayp ... 45 V/uV Typ With R = 2 kQ, Vec-[J4  s[INC
19 V/uV Typ With R = 600 Q
® Available in Standard-Pinout Small-Outline FK PACKAGE
Package (TOP VIEW)
® Output Features Saturation Recovery c 9
Circuitry b
® Macromodels and Statistical information p P
95258
description z
; : 3212019
The TLE20x7 and TLE20x7A contain innovative NC [] 4 18|j NC
circuit design expertise and high-quality process IN-[]5 17[} Vee+
control techniques to produce a level of ac NC [] e 16[] NC
performance and dc precision previously unavail- IN+ []7 15[} ouT
able in single operational amplifiers. Manufac- ‘NC[]s 14[] NC
tured using Texas Instruments state-of-the-art ,..9"1_? ,13, ,1_%,13
Excalibur process, these devices allow upgrades O oo o
to systems that use lower-precision devices. =z § zz
In the area of dc precision, the TLE20x7 and
TLE20x7A offer maximum offset voltages of
100 pV and 25 pV, respectively, common-mode
rejection ratio of 131 dB (typ), supply voltage
rejection ratio of 144 dB (typ), and dc gain of
45 V/uV (typ).
AVAILABLE OPTIONS
PACKAGED DEVICES
TA Viomax AT (. sMALL CHIP CERAMIC PLASTIC Fg';';*
25°C OUTLINET CARRIER DIP DIP ™)
(D) (FK) (JG) (P)
25 v TLE2027ACD — - TLE2027ACP TLE2027Y
o . TLE2037ACD — — TLE2037ACP TLE2037Y
0°Cto70°C TLE2027CD = - TLE2027CP TLE2027Y
100KV | 1 E2037CD - - TLE2037CP TLE2037Y
25 pv TLE2027AID — — TLE2027AIP _
. . TLE2037AID — - TLE2037AIP
400 W | TeE2027D - = TLE2027IP —
TLE2037ID — - TLE2037IP
25V TLE2027AMD TLE2027AMFK TLE2027AMJG | TLE2027AMP _
_85°C 10 125°C TLE2037AMD TLE2037AMFK TLE2037AMJG | TLE2037AMP
100 v TLE2027MD TLE2027MFK TLE2027MJG TLE2027MP _
TLE2037MD TLE2037MFK TLE2037MJG TLE2037MP

tThe D packages are available taped and reeled. Add R suffix to device type (e.g., TLE2027ACDR).
¥ Chip forms are tested at 25°C only. )

PRODUCTION DATA information s current as of publication date.
Products conform to specifications per the terms of Texas Instruments

standard warranty.

testing of all pamimm.

g does not

y include

‘E‘ TEXAS

Copyright © 1997, Texas Instruments Incorporated
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TLE2027, TLE2037, TLE2027A, TLE2037A, TLE2027Y, TLE2037Y
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS192 — FEBRUARY 1997

description (continued)

The ac performance of the TLE2027 and TLE2037 is highlighted by a typical unity-gain bandwidth specification
of 15 MHz, 55° of phase margin, and noise voltage specifications of 3.3 nV/YHz and 2.5 nV/Hz at frequencies
of 10 Hz and 1 kHz respectively. The TLE2037 and TLE2037A have been decompensated for faster slew rate

" (=7.5 Vlus, typical) and wider bandwidth (50 MHz). To ensure stablhty, the TLE2037 and TLE2037A should be

operated with a closed-loop gain of 5 or greater.

Both the TLE20x7 and TLE20x7A are available in a wide variety of packages, including the industry-standard
8-pin small-outline version for high-density system applications. The C-suffix devices are characterized for
operation from 0°C to 70°C. The I-suffix devices are characterized for operation from —40°C to 105°C. The
M-suffix devices are characterized for operation over the full military temperature range of —55°C to 125°C.

symbol
OFFSET N1
N+ +\
>_ our
IN- — ‘/
OFFSET N2
¥ Texas
e INSTRUMENTS
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TLE2027, TLE2037, TLE2027A, TLE2037A, TLE2027Y, TLE2037Y
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS192 - FEBRUARY 1997

TLE202xY chip information

This chip, when properly assembled, displays characteristics similar to the TLE202xC. Thermal compression
or ultrasonic bonding may be used on the doped-aluminum bonding pads. The chip may be mounted with
conductive epoxy or a gold-silicon preform.

hcononcbonnnndbonnnndhonononon bt oo bttt b ot b |

BONDING PAD ASSIGNMENTS

5

|

A

)
73 >
S L g

(1 Veces
(3)

OFFSET N1

IN+

N- —3)]

OFFSET N2

CHIP THICKNESS: 15 MILS TYPICAL
BONDING PADS: 4 x 4 MILS MINIMUM
Tgmax = 150°C

TOLERANCES ARE +10%.

ALL DIMENSIONS ARE IN MILS.

PIN (4) IS INTERNALLY CONNECTED
TO BACKSIDE OF CHIP.

‘?5' TeExAS
INSTRUMENTS
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SVX3a[ ﬁ'{

SINIWNNYLSN

S926Z SVX3L ‘SYTIVA «€0€$59 XO8 301440 1SOd

equivalent schematic

OFFSET N2 Vees
OFFSET N1 [ _
R9 R20
as R1Z | |Re R1S - LJ
Q2 Q10 — Q42 Q61
R2 RS Qi Q49 a5
Q9 = C1 A Q46
:\'11—4 - Q36 qgss
Qstl‘l Q13| Qag
o R21 Qs6
Q3 Qi Q4 4
1N ———
L ._7'"\—_: R8| R11 . Ri6; Q38] } rase
A Q19 Q32 "Qa9 Ll:os’i
IN+ —gd Q12 Q17 *’Jozs 02'@} f R17: Q37| ™ ouT
‘] N L
Q4 Q8 c3 [_ Q44
a1 a7 — ~ R22
IN- Q43 Q52
c2 R13 N Q48
{— raaz Q50 Q62
ca 1S r"(
a1 —
Q23 a; Q34— Qat Q53
{33
T s
Q15 Q51}-— Q60
aze}-ir{laze) [Fous nzs?— ke
02 (a1 1, Q35 a0 |
- Q18 R24 R26
Rs{ R6 R7 m% nq R14 R18 R19 ]
!
Vee-
ACTUAL DEVICE COMPONENT COUNT
COMPONENT TLE2027 TLE2037
Transistors 61 61
Resistors 26 26
epiFET 1 1

Capacitors

4

4

661 AHYNYE3d - 261SOTS
SH3I4INdINY TYNOILYHIdO NOISIO3Hd

(33dS-HOIH 3SION-MOT HNAITVIX3

ALE02T1L ‘AL20231L ‘V.2€0231L ‘V.20231L ‘L0231 ‘220231



TLE2027, TLE2037, TLE2027A, TLE2037A, TLE2027Y, TLE2037Y
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS192 — FEBRUARY 1997

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

Supply voltage, Vocs (S NOte 1) ..o 19V
SUPPlY VORAGE, Voo vt vttt ettt et e e -19V
Differential input voltage, Vip (see Note 2) ... ..ot i 1.2V
Input voltage range, Vi (@ny input) ... s Veo:
Inputcurrent, lj (each Input) ... ... . e +1 mA
OUtPUL CUITENE, 10 o i e e e i +50 mA
Total CUITENt INtO VoG4 oottt e e e i e 50 mA
Total current oUt Of VoG — oot 50 mA
Duration of short-circuit current at (or below) 25°C (seeNote 3) ..............ciiiiiiiat. unlimited
Continuous total power dissipation .............. ... ... i See Dissipation Rating Table
Operating free-air temperature range, Ta: Csuffix ......... ... it 0°C to 70°C

Isuffix ... —40°Cto 105°C

Msuffix ... —55°C to 125°C
Storage temperature range, Tgtg - . ..o oeiiii i —65°C to 150°C
Case temperature for 60 seconds, Tg: FKpackage .............cooiiiiiiiiiiiiiiiiiiiinn 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or P package ............... 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package .................. 300°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. Allvoltage values, except differential voltages, are with respect to the midpoint between Vg + and Voo —.

2. Differential voltages are at IN+ with respect to IN—. Excessive current flows if a differential input voltage in excess of approximately

+1.2 V is applied between the inputs unless some limiting resistance is used.

3. The output may be shorted to either supply. Temperature and/or supply voltages must be limited to ensure that the maximum

dissipation rating is not exceeded.

DISSIPATION RATING TABLE
PACKAGE Tao<25°C DERATING FACTOR TA=70C Ta =105°C TA=125°C
POWER RATING ABOVE Tp = 25°C POWER RATING POWER RATING POWER RATING
D 725 mwW 5.8 mW/°C 464 mW 261 mW 145 mW
FK 1375 mW 11.0 mW/°C 880 mW 495 mW 275 mW
JG 1050 mwW 8.4 mW/°C 672 mW 378 mW 210 mw
P 1000 mW 8.0 mW/°C 640 mW 360 mW 200 mW

recommended operating conditions

C SUFFIX 1 SUFFIX M SUFFIX UNIT
MIN MAX MIN MAX MIN MAX )
Supply voltage, Vcc+ +4 +19 +4 +19 +4 +19 v
. TA=25°C -11 11 -1 11 ~-11 11
Common-mode input voltage, Vic \"
Ta=Full ranget | -105 105 | —-10.4 104 | -10.2 10.2
Operating free-air temperature, Tp 0 70 -40 105 -55 125 °C
fFul range is 0°C to 70°C for C-suffix devices, —40°C to 105°C for I-suffix devices, and —55°C to 125°C for M-suffix devices.
i
‘b TEXAS
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TLE2027, TLE2037, TLE2027A, TLE2037A, TLE2027Y, TLE2037Y
EXCALIBUR LOW-NOISE HIGH-SPEED .
PRECISION OPERATIONAL AMPLIFIERS

SLOS192 - FEBRUARY 1997

TLE20x7C electrical characteristics at specified free-air temperature, Voo = +15 V (unless
otherwise noted)

TLE20x7C TLE20x7AC
PARAMETER TEST CONDITIONS TA1' - - g UNIT
MIN  TYP MAX| MIN TYP MAX
' 25°C 20 100 10 25
Vio Input offset voltage uv
Full range 145 70
Temperature coefficient of o
o0 input offset voltage Full range 0.4 1 0.2 1] pvrC
Input offset voltage o
long-term drift (see Note 4) | VIC =0, Rs=50Q 25°C 0.006 1 ’ 0.006 1| wimo
) 25°C 6 920 6 920
ho Input offset current nA
Full range 150 150
] 25°C 15 90 15 90
B Input bias current nA
Full range 150 150
-1 -13 -1 -13
25°C to to to to
Common-mode input _ " 13 i 13
VICR  yotage range Rs=500 -10.5 -10.5 v
Full range to to
10.5 10.5
25°C 105 129 . 10.5 12.9
RL =600 Q
Vo Maximum positive peak Fullrange | 10 10 v
M+ output voltage swing 25°C 12 132 12 182
. RL=2kQ - .
Full range 11 1
25°C -10.5 -13 -10.5 -13
RL =600 Q
v Maximum negative peak Fullrange | -10 -10 v
OM = output voltage swing 25°C | —12 -135 “12 185
RL=2kQ
Fullrange | - 11 -1
Vo=111V, R_=2kQ 25°C 5 45 10 45
Vo=%10V, R =2kQ | Fullrange 2 4
Large-signal differential _ _ 26°C 35 38 8 38
AvD voltage amplification Vo=£10V, R =1ko Full range 1 25 ViV
Vo=%10V, 25°C 2 19 5 19
RL =600 Q Full range 0.5 2
Ci Input capacitance 25°C 8 8 pF
Open-loop output _
Z impedance Io=0 25°C 50 50 Q
CMRR  Common-mode rejection | Vic = Vicpmin, 25°C 100 131 17 13 @B
ratio Rg=50Q Full range 98 114
Vocx=+4Vio 18V, 25°C 94 144 10 144
kSVR Supply-voltage rejection Rg=50Q . @B
ratio (AVcc + /AV|0) Voc+=14Vtoz18Y, )
Re =50 Q Full range 92 106
| Supply current Va<o No load 25°C 3.8 53 3.8 5.3 A
urren =0, o loa m
CcC PPl 0 Full range 5.6 5.6

1 Full range is 0°C to 70°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150°C extrapolated
to T = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.

"0 TEXAS
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TLE2027, TLE2037, TLE2027A, TLE2037A, TLE2027Y, TLE2037Y
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS192 — FEBRUARY 1997

TLE20x7C operating characteristics at specified free-air temperature, Voc + =15V, Tp = 25°C

(unless otherwise specified)

TLE20x7C TLE20x7AC
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX | MIN TYP MAX
R =2kQ, TLE2027 17 2.8 17 2.8
C =100 pF,
See Figure 1 TLE2037 6 7.5 6 7.5
SR Slew rate at unity gain RL=2kQ, TLE2027 12 12 Vius
CL =100 pF,
Tp = 0°C 10 70°C,
See Figure 1 TLE2037 5 5
Equivalent input noise volt- | RS =20, f=10Hz 3.3 8 33 45
Y ) NHz
n age (see Figure 2) Rg=20Q, f=1 kHz 25 45 25 38| Ve
Peak-to-peak equivalent in- _
VN(PP) put noise voltage f=0.1Hzto 10 Hz 50 250 50 130 nv
Equivalent input noise cur- | f=10Hz 1.5 4 1.5 4
! ANFEZ
n rent f=1kHz 04 06 04 06 |P ¢
Vo=+10V,
Ayp=1, TLE2027 <0.002% <0.002%
L X See Note 5
THD Total harmonic distortion v oV
0=+10V,
Ayp =5, TLE2037 <0.002% <0.002%
See Note 5
B Unity-gain bandwidth RL=2kQ, TLE2027 7 13 9 13 MHz
1 (see Figure 3) Cp =100 pF TLE2037 35 50 35 50
Maximum output-swing _ TLE2027 30 30
BOM  pandwidth AL=2ka TLE2037 80 80 kHz
o Phase margin at unity gain | R_=2kQ, TLE2027 55° 55°
M (seeFigure 3) CL =100 pF TLE2037 50° 50°
NOTE 5: Measured distortion of the source used in the analysis was 0.002%.
3 1,
EXAS
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TLE2027, TLE2037, TLE2027A, TLE2037A, TLE2027Y, TLE2037Y
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS192 ~ FEBRUARY 1997

TLE20x7! electrical characteristics at specified free-air temperature,
otherwise noted)

Veer =

+15 V (unless

TLE20x71 TLE20x7Al
PARAMETER TEST CONDITIONS TA'I' - UNIT
) MIN TYP MAX MIN TYP MAX
v Inout offset volta 25°C 20 100 10 25 v
et voltage
10 P 9 Full range 180 105 "
Temperature coefficient of o
[04V/Te) input offset voltage Full range 0.4 1 0.2 1] nvrC
Input offset voltage o
long-term drft (see Note 4) | VIG=0.  Rg=50Q 25°C 0.006 1 0.006 1| uVimo
25°C 6 90 6 90
o Input offset current nA
Full range 150 150 '
i 25°C 15 90 15 90
[IT:) Input bias current nA
Full range 150 150
-1 -13 -1 -13
25°C to to to to
Common-mode input B 11 13 " 13
Vicr voltage range Rs =500 -10.4 -10.4 v
Full range to to
10.4 10.4
25°C 105 129 10.5 129
R =600Q
v Maximum positive peak Full range 10 10 v
OM+  Gutput voltage swing 25°C 12 132 12 132
RL=2kQ .
Full range 1 1
25°C -10.5 -13 -10.5 -13
R =600 Q
v Maximum negative peak Fullrange | -10 -10 v
OM - output voltage swing 25°C -12 -135 -12 -135
Ry =2kQ
Full range -1 -1
Vo=x11V, RL=2kQ 25°C 5 45 10 45
Vo=%10V, R_=2kQ Full range 2 3.5
Large-signal differential _ _ 25°C 3.5 38 8 38
Avb voltage amplification Vo=+10V, R =1ka Full range 1 2.2 iy
25°C 2 19 5 19
Vo =+10V, R = 600 Q
Full range 0.5 1.1
Cj Input capacitance 25°C 8 8 pF
Open-loop output _
20 impedance lo=0 25°C 50 50 Q
cMrr  Common-mode rejection | Vic = Vicgmin, 25°C 100 131 17 131 a8
ratio Rs=50Q Full range 96 113
o x0§t3i4v‘°i1av' 25°C 94 144 10 144
KsVR Supply-voltage rej&ct:c))n S =50 Q dB
ratio (AVcc + /AVio, Voc+=14Vio 18V,
Rg =50 Q Full range 90 105
| Suppl t Va=0 No load 25°C 3.8 5.3 3.8 5.3 mA
curren =0, o loa
cc PRy 0 Full range 5.6 5.6

TFul range is — 40°C to 105°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to TA = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE2027, TLE2037, TLE2027A, TLE2037A, TLE2027Y, TLE2037Y
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS192 — FEBRUARY 1997

TLE20x71 operating characteristics at specified free-air temperature, Vog + =15V, Tp =25°C
(uniess otherwise specified)

TLE20x71 TLE20x7Al
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX| MIN TYP MAX
RL=2kQ, TLE2027 1.7 2.8 17 2.8
Cy =100 pF,
See Figure 1 TLE2037 6 75 6 75
SR Slew rate at unity gain - V/j
unity g RL=2kQ, TLE2027 | 1. 1.1 ks
Cy =100 pF,
Ta =-40°C to 85°C,
See Figure 1 TLE2037 4.7 4.7
Equivalent input noise | Rs=209Q, f=10Hz 33 8 33 45
V y V/AH;
n voltage (see Figure2) |Rg=20Q, f=1kHz 25 45 25 as|" HHz
VN(PP) :\zz'f}:‘;}g:i';;’;‘;:’a'em f=0.1 Hz to 10 Hz 50 250 50 130| nv
Equivalentinputnoise | f=10Hz 1.5 4 1.5 4
! NHz
n current f=1KHz 04 06 0a  os|PAHE
Vo=+10V,
Ayp=1, TLE2027 < 0.002% < 0.002%
o ) See Note 5
THD Total harmonic distortion
Vo=+10V,
Ayp =5, TLE2037 < 0.002% < 0.002%
See Note 5
B Unity-gain bandwidth | R =2 kQ, TLE2027 7 13 9 13 MHz
1 (see Figure 3) CL =100 pF TLE2037 35 50 " 35 50
Maximum output-swing _ TLE2027 30 30
BOM  pandwidth AL=2ke TLE2037 80 80 kHz
o Phase margin atunity | R =2kQ, TLE2027 55° 55°
m gain (see Figure 3) Cy =100 pF TLE2037 50° 50°
NOTE 5: Measured distortion of the source used in the analysis was 0.002%.
i
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TLE2027, TLE2037, TLE2027A, TLE2037A, TLE2027Y, TLE2037Y
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS192 - FEBRUARY 1997

TLE20x7M electrical characteristics at specified free-air temperature, Vco: = +15 V (unless
otherwise noted)

PARAMETER TEST CONDITIONS U TLE20x7M TLE20x7AM UNIT
Ta MIN TYP MAX| MIN TYP MAX
v Input offset voltage 25°C 20 100 10 25 v
nput offset vo
10 P 9 Full range 200 5] "
Temperature coefficient of * N
owIo put offset voltage Full range 0.4 1 0.2 1| uvrC
Input offset voltage . N
long-term drift (see Note 4) | VIC=0:  Rg=50Q 25°C 0.006 1 0.006 1| wVimo
25°C 6 90 6 90
o Input offset current nA
Full range 150 150
) 25°C 15 90 15 90
B Input bias current nA
Full range 150 150
-1 -13 -1 -13
25°C to to to to
Common-mode input _ N 13 1 13
Vicr voltage range Rg =500 -10.3 -10.4 . v
Full range to to
10.3 10.4
25°C 105 129 .| 105 129
RL =600 Q
v Maximum positive peak Full range 10 10 v
OM+  4utput voltage swing 25°C 12 132 12 132
RL=2kQ
Full range 1 1
25°C -10.5 -13 -105 -13
RL =600 Q
v Maximum negative peak Fullrange | -10 -10 v
OM = output voltage swing 25°C "2 -135 “12 135
: RL=2kQ
Full range -1 -1
Vo=+11V,RL=2kQ 25°C 5 45 10 45
Vo=%10V,R_=2kQ Full range 25 3.5
Large-signal differential 25°C 35 38 8 38
AvD voltage amplification Vo=%10V,RL=1kQ - Vi
Full range 1.8 2.2
Vo =110V, R =600 Q 25°C 2 19 5 19
Ci Input capacitance 25°C 8 8 pF
Open-loop output _ o
Zo impedance lo=0 25°C 50 50 Q
CMRR  Common-mode rejection | V|G = Vicpmin, 25°C 100 131 17 13 oB
ratio Rg=50Q Full range 96 . 113
. YooL=£4Vio£18Y, 25°C 94 144 10 144
kSVR Supply-voltage rejection S =50 Q B
ratio (AVGG + /AV|0) Voc+=%4Vio£18YV,
Re = 50 Q Full range 90 105
1 Supply current Vo =0 No load 25°C 38 53 38 >3 mA
cC pply 0=9 Full range 5.6 5.6

* On products compliant to MIL-PRF-38535, this parameter is not production tested.

1 Full range is — 55°C to 125°C.

NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at TA = 150°C extrapolated
to T = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE20x7M operating characteristics at specified free-air temperature, Voc + =15V, T = 25°C
(uniess otherwise specified)

TLE20x7M TLE20x7AM
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
RL=2kQ, TLE2027 1.7 2.8 1.7 2.8
C =100 pF,
See Figure 1 TLE2037 6* 7.5 6* 7.5
SR Slew rate at unity gai — V.
vean 1R =2kq, TLE2027 1 1 hs
Cy_ =100 pF,
Ta=-55°Cto 125°C, B .
See Figure 1 TLE2037 4.4 4.4
Equivalent input noise Rg=20Q f=10Hz 3.3 8" 33 45
V - nV/AVH!
n voltage (see Figure 2) Rg=20Q, f=1kHz 25  4.5* 25 38" WHz
VNPP) ot nome solise T |f=0.1 Hzto 10z 50 250" 50 130 nv
Equivalentinputnoise | f=10Hz 1.5 4 1.5 4
I H
n current f=1kHz 04 06" 04 06" PANHz
Vo=+10V,
Ayp =1, TLE2027 < 0.002% < 0.002%
. X See Note 5
THD Total harmonic distortion
Vo=+10V,
AyD =5, TLE2037 <0.002% <0.002%
See Note 5
B Unity-gain bandwidth RL =2kQ, TLE2027 I 13 9 13 MHz
1 (see Figure 3) CL =100 pF TLE2037 35 50 35 50
Maximum output-swing TLE2027 30 30
B N RL=2kQ kHz
OM " bandwidth L TLE2037 80 80
0 Phase margin at unity RL=2kQ TLE2027 55° 55°
™ gain (see Figure 3) Ci =100 pF TLE2037 50° 50°
* On products compliant to MIL-PRF-38535, this parameter is not production tested.
NOTE 5: Measured distortion of the source used in the analysis was 0.002%.
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TLE20x7Y electrical characteristics, Voo = +15 V, T = 25°C (unless otherwise noted)

TLE20x7Y
PARAMETER TEST CONDITIONS N TYP  WAX UNIT
Vio Input offset voltage 20 uv
Input offset voltage |
long-term drift (see Note 4) Vic =0, Rg =50 Q 0.006 wvimo
lo Input offset current 6 nA
B Input bias current 15 nA
-13
VicR Common-mode input voltage range Rg=50Q to \
13
) - . R =600Q 12.9
VoM + Maximum positive peak output voltage swing Rl o2 KQ \
L= 132
i X i R =600Q -13
VoM -~ Maximum negative peak output voltage swing Yy o5 \"
L= — 1.
Vo=%11V, RL=2kQ 45
=+ =
AvD Large-signal differential voltage amplification Vo=*10V. R =1ko 38 Vipv
Vo=+10V, 19
R_ =600 Q
Ci Input capacitance 8 pF
2o Open-loop output impedance lo=0 50 Q
CMRR  Common-mode rejection ratio ;’Sc:s\g?znmm‘ 131 dB
ksvR  Supply-voltage rejection ratio (AVcC + /AV|o) ;(S:E.isz 34 Viex18V. 144 dB
Icc Supply current Vo =0, No load 3.8 mA

NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV. '
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TLE20x7Y operating characteristics at specified free-air temperature, Voc + =115V

TLE20x7Y
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX
= = TLE2027 2.8
SR Slew rate at unity gain gée ingk:; 1 CL=100pF, TLE2057 75 Vius
Vp Equivalent input noise voltage (see Figure 2) Rs=20Q f-10Hz 33 nVAHz
Rg=20Q, f=1kHz 25
VN(pP) Peak-to-peak equivalent input noise voltage f=0.1Hzto 10 Hz 50 nVv
) ) i f=10Hz 1.5
In Equivalent input noise current rEpp 04 pANHz
XS:N;::;/ »Avp =1 TLE2027 <0.002%
THD Total harmonic distortion Voo+10V, Avp=5
See Note 5 ! ! TLE2037 <0.002%
B4 Unity-gain bandwidth (see Figure 3) R =2kQ, Cp=100pF TLE2027 13 MHz
TLE2037 50
Bom Maximum output-swing bandwidth R =2kQ TLE2027 30 kHz
TLE2037 80
oh ] o ) o -1 TLE2027 55°
Om ase margin at unity gain (see Figure 3) R =2kQ, | = 100 pF T Es037 =0°
NOTE 5: Measured distortion of the source used in the analysis was 0.002%.
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PARAMETER MEASUREMENT INFORMATION

15V 15V
—
Ry Vo Vo
Vi
1 15V CL= RL=2kQ 200 -15V
- 100 pF 20Q
(see Note A)

NOTE A: C includes fixture capacitance.

Figure 1. Slew-Rate Test Circuit

10 kQ VF\‘K
15V
—
Ry Vo
Vi
L —15V CL 2kQ
- 100 pF
(see Note A)

NOTE A: Cg includes fixture capacitance.

NOTES: A. C includes fixture capacitance.
.B. Forthe TLE2037 and TLE2037A,
Ayp must be 2 5.

Figure 3. Unity-Gain Bandwidth and Figure 4. Small-Signal Pulse-
Phase-Margin Test Circuit (TLE2027 Only) Response Test Circuit
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typical values

Typical values presented in this data sheet represent the median (50% point) of device parametric performance.

initial estimates of parameter distributions

In the ongoing program of improving data sheets and supplying more information to our customers, Texas
Instruments has added an estimate of not only the typical values but also the spread around these values. These
are in the form of distribution bars that show the 95% (upper) points and the 5% (lower) points from the
characterization of the initial wafer lots of this new device type (see Figure 5). The distribution bars are shown
at the points where data was actually collected. The 95% and 5% points are used instead of + 3 sigma since
some of the distributions are not true Gaussian distributions.

The number of units tested and the number of different wafer lots used are on all of the graphs where distribution
bars are shown. As noted in Figure 5, there were a total of 835 units from two wafer lots. In this case, there is
agood estimate for the within-lot variability and a possibly poor estimate of the lot-to-lot variability. This is always
the case on newly released products since there can only be data available from a few wafer lots.

The distribution bars are not intended to replace the minimum and maximum limits in the electrical tables. Each
distribution bar represents 90% of the total units tested at a specific temperature. While 10% of the units tested
fell outside any given distribution bar, this should not be interpreted to mean that the same individual devices
fell outside every distribution bar.

SUPPLY CURRENT
vs
FREE-AIR TEMPERATURE
° 1
Vv =+15V 1 L—95% point on the distribution bar
Vgc=i0 <4 (5% of the devices fell above this point.)
< 45[ No Load T
€ Sample Size = 835 Units 90% of the devices were within the upper
| From 2 Water Lots /I / 1 " and lower points on the distribution bar.
€
g 4 F 1 [~ 5% point on the distribution bar
3 / (5% of the devices fell below this point.)
>
a
e 4
“I, 3.5 J
o L
o V
3 ,[ /_I_
25

-75-50-25 0 25 50 75 100 125 150

Ta - Free-Air Temperature — °C

Figure 5. Sample Graph With Distribution Bars
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TYPICAL CHARACTERISTICS

Table of Graphs
FIGURE
Vio Input offset voltage Distribution 6,7
AvVio Input offset voltage change vs Time after power on 8,9
llo Input offset current vs Free-air temperature 10
" vs Free-air temperature 1
i8 Input bias current vs Common-mode input voltage 12
1] Input current vs Differential input voltage 13
Vopp) Maximum peak-to-peak output voltage vs Frequency 14,15
v Maximum (positive/negative) peak output vs Load resistance 16,17
OM voltage vs Free-air temperature 18,19
vs Supply voltage 20
. . " - vs Load resistance 21
AvD Large-signal differential voltage amplification vs Frequency 2225
vs Free-air temperature 26
Z5 Output impedance vs Frequency 27
CMRR  Common-mode rejection ratio vs Frequency 28
ksVR Supply-voltage rejection ratio vs Frequency 29
vs Supply voltage 30, 31
los Short-circut output current vs Elapsed time 32,33
vs Free-air temperature 34,35
vs Supply voltage 36
lcc Supply current vs Free-air temperature 37
Small signal 38, 40
Voltage-follower pulse response Large signal 39, 41
Vn Equivalent input noise voltage vs Frequency 42
Noise voltage (referred to input) Over 10-second interval 43
P . vs Supply voltage 44
B1 Unity-gain bandwidth vs Load capacitance 45
. . vs Supply voltage 46
Gain bandwidth product vs Load capacitance 47
SR Slew rate vs Free-air temperature 48, 49
vs Supply voltage 50, 51
Om Phase margin vs Load capacitance 52,53
vs Free-air temperature 54,55
Phase shift vs Frequency 22-25
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TYPICAL CHARACTERISTICS

DISTRIBUTION
INPUT OFFSET VOLTAGE INPUT OFFSET VOLTAGE CHANGE
16 T T T T T T
1568 Amplifiers Tested From 2 Wafer Lotls TIME AFTE;SPOWER ON
| Vcci =+15V
1417 14=25°C > 12
D Package | I
T . & 10 ]
® 8 4
g 10 % /
[-%
8
g £
s 5
2 s
£ s g
£ =
8 s .
g 4 £
5 50 Amplifiers Tested From 2 Wafer Lots
2 I 2 Vec+ =115V
L2 Ta =25°C
<
2120 -%0 -60 -30 0 30 60 90 120 o L D Package

0 10 20 30 40 50 60

Vio - Input Offset Voltage — uv t - Time After Power On—s

Figure 6 Figure 7
INPUT OFFSET VOLTAGE CHANGE INPUT OFFSET CURRENT 1
vs vs
TIME AFTER POWER ON FREE-AIR TEMPERATURE
5 6 30 T T T 1
ES - Vecr=115V
! ( Vic=0
& s g 5 — Sample Size = 833 Units
2 / From 2 Wafer Lots
] ]
> y €
F § 20
5 // 3
2 3 g 15 <
E /
c -
= 5 N
a N
g, 2 2 10 NNy =
5 50 Ampilifiers Tested From 2 Wafer Lots o . S~ .I-
- Veeor =115V = 5 ——
) TA = 25°C 1
: II’Pac:lkagel - 4+ + 4 1
00 20 40 60 80 100 120 140 160 180 -0-75 -50-25 0 25 50 75 100 125 150
t - Time After Power On—s Ta — Free-Air Temperature — °C
Figure 8 Figure 9

1 Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TYPICAL CHARACTERISTICS

INPUT BIAS CURRENT 1
vs
FREE-AIR TEMPERATURE
60
[ +I
Vee+=115V
50 Vic=0

‘é Sample Size = 836 Units
7 40 From 2 Wafer Lots .
& ,
2 30
3 N
(3] N
8 2
m
5 N
2 10
= -
3 N
m O

-10

-20

-75 -50 -25 0 25 50 75 100 125 150

TA - Free-Air Temperature - °C
Figure 10

INPUT CURRENT
vs
DIFFERENTIAL INPUT VOLTAGE

08— Vcc+=115V

Vic=0
0.6 — TA=25°C

0.4

0.2

0

-0.2

-04

I} - Input Current - mA

-0.8

18 12 <08 o 06 1.2
V|p - Differential Input Voltage - V
Figure 12

IiB - Input Bias Current — nA

VO(PP) — Maximum Peak-to-Peak Output Voltage - V

INPUT BIAS CURRENT
COMMON-MODI‘EI ?NPUT VOLTAGE

40 i
s
30
» Py
20 /
15
10 ]

5 '/ o

0

-12 -8 -4 0 4 8 12
V|c ~ Common-Mode Input Voltage - V

Figure 11
TLE2027 v
MAXIMUM PEAK-TO-PEAK
OUTPUT VOLTAGEt
vs
FREQUENCY
30 Tt
Veer=x15V
RL=2kQ
25 \
20 \\
15 \
Ta =125°C
10
\\
8 LI
A \ﬁ“ﬁ#
0 L .
10k 100 k iM 10M
f ~ Frequency - Hz
Figure 13

T Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TYPICAL CHARACTERISTICS

TLE2037
MAXIMUM PEAK-TO-PEAK
OUTPUT VOLTAGEt
Vs
FREQUENCY
T % T T TTT]
g, Vec =215V |
RL=2kQ

S = \ L
5
g
6 20
]
&
& 15
x Ta =125°C
i \
P \
E . TA=-55°C \\

R R

o

e

S 0
> 1ok 100 k 1M 10M 100 M

f - Frequency — Hz
Figure 14
MAXIMUM NEGATIVE PEAK
OUTPUT VOLTAGE
V'

> LOAD RESISTANCE

1 -14

§ /

2 -12 /

: /

g

8 -10 /

£

: /

d -8

s /

S -6

E /

£

-4

ETf

»

S _o|—Veci=t15V

'| TA =25°C

s o0 L LIl
O 100 1k 10k

RL - Load Resistance - Q

Figure 16

Vom + —Maximum Positive Peak Output Voltage — V

VoM + — Maximum Positive Peak Output Voltage -~ V

MAXIMUM POSITIVE PEAK

OUTPUT VOLTAGE
Vs
LOAD RESISTANCE
14
12 //
10 /
8
V
4

2 Vcci=i'15v

Ta =25°C
0 L1111
100 1k 10k
RL - Load Resistance - Q
Figure 15
MAXIMUM POSITIVE PEAK
OUTPUT VOLTAGE t
vs
FREE-AIR TEMPERATURE
135 | | T
veer= +15V
RL=2kQ

1347

Sample Size = 832 Units
From 2 Wafer Lots

133

/1

13.2

13.1

13

29
-75-50-25 0 25 50 75 100 125 150

TA - Free-Air Temperature - °C
Figure 17

1 Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.

'{f’ TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 6-77

(



TLE2027, TLE2037, TLE2027A, TLE2037A, TLE2027Y, TLE2037Y

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS192 — FEBRUARY 1997

1 Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.

Vom - — Maximum Negative Peak Output Voltage — V

TYPICAL CHARACTERISTICS
LARGE-SIGNAL DIFFERENTIAL
MAXIMUM NEGATIVE PEAK VOLTAGE AMPLIFICATION
OUTPUT VOLTAGET vs
vs SUPPLY VOLTAGE
FREE-AIR TEMPERATURE 50 T
-13 T Ta=25°C
Vcc:t=i15V RL =2kQ
L T RL=2kQ w ; 40 i
-13.2 Sample Size = 831 Units | S 1
l \ From 2 Wafer Lots é L RL=1kQ
Sg
-134 g S
\ g: 20
-136 \\ 5;5 RL =600 Q
as
>
-13.8 \\i\ < 10
- 0
-75-50-25 0 25 50 75 100 125 150 0 4 8 12 1 20
Tp — Free-Air Temperature — °C IVec: | - Supply Voltage -V
Figure 18 Figure 19
LARGE-SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION
vs
LOAD RESISTANCE
50 T 1
Veer=%15V -
Ta=25°C /
- 40
Tz
£ 3 /
® /
€5 . /
38
=
7 g
< 20
3 (<)
L 5
>
< 10
0
100 200 400 1k 2k 4k 10k

RL - Load Resistance - Q

Figure 20
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TYPICAL CHARACTERISTICS

TLE2027
LARGE-SIGNAL DIFFERENTIAL VOLTAGE
AMPLIFICATION AND PHASE SHIFT
vs

FREQUENCY
160 75°
\ 1 1
\\ | |
140 Phase Shift N\ 100°
s
£ 8120 A 125°
i o\
8 § 100 150° &
g2 \\ &
i E 80 \ 175° §
©
£
o.
§95 60 N 200°
8 A\
o
<§ > N 225°
Vecr=+15V \
| RL=2kQ N o
20 I' ¢y =100 pF 250
Tp = 25°C L A
0 TR 275°
0.1 100 100 k 100 M
f - Frequency ~ Hz
Figure 21
TLE2037
LARGE-SIGNAL DIFFERENTIAL VOLTAGE
AMPLIFICATION AND PHASE SHIFT
vs
FREQUENCY
160 75°
\ | |
140 N Phase Shift \ 100°
! Ayp \
£ § 150°
E .§ 100 N £
EE 175° @
2 F 80 N ]
$ E \ g
§g N 2007 &
L¥ \
22 40 |- Vecr=t15V N 225°
20 | CpL=100pF N\ 250°
Tp =25°C
o 1 L 275°
0.1 100 100 k 100 M
f - Frequency — MHz
Figure 22
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TYPICAL CHARACTERISTICS

TLE2027
LARGE-SIGNAL DIFFERENTIAL VOLTAGE
AMPLIFICATION AND PHASE SHIFT

vs
FREQUENCY
6 100°
. \\ 125°
En o \ 150°
5% N\
s —
£§5 -3 - 175° o
2% \ | N\ge N
EE _¢ 200° @
23 LJ ]
2 § Phase Shift \ ~ £
g -9 225°
-'::% 12 \ 250°
e Veor=+15V \\ AL
15 | RL=2ka ~ 275°
- CL =100 pF N
TA =25°C
-18 300°
10 20 40 70 100
f - Frequency ~ MHz
Figure 23
TLE2037
LARGE-SIGNAL DIFFERENTIAL VOLTAGE
AMPLIFICATION AND PHASE SHIFT
vs
FREQUENCY
30 < 4 100°
N
25 N 125°
_ Ayp! \ Phase Shift
Smo20 N 150°
57 N\ \
§ § 15 N 175° &
58 ®
SE 10 200° g
7] E’ \ £
$< 5 ‘ 2250 &
5% \
88 o Veor=*15V 250°
g RL = 2kQ \ \\.,
s C|_=100ch \ 275°
Tp = 25° \.
10 L L1 / 300°
1 2 4 10 20 40 100
f - Frequency — MHz
Figure 24
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TYPICAL CHARACTERISTICS

LARGE-SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATIONt
vs
FREE-AIR TEMPERATURE
O—T T 1
Vee+=+15V
- >
2
£3
<]
% 5 50 HL =2kQ
=%
% E' / RL =1kQ
< L
g S / /\/P_
38 40 T
a8 / /
>
<
Yy
30 —4
-75 -50 -25 0 25 50 75 100 125 150
TA — Free-Air Temperature - °C
Figure 25
COMMON-MODE REJECTION RATIO
vs
FREQUENCY
140 T T
% \ Vcc +=%215V
o 120 \ Ta = 25°C
& N
§ 100 \
i N
& 80 N
Q
3 N
Eé 60 AN
£ N\
§ a0 N
[3)
1 \
g 20 :
3
o \
10 100 1k 10k 100k 1M 10M 100M

f - Frequency — Hz

Figure 27

OUTPUT IMPEDANCE

Vs
FREQUENCY
100 T T
Veec+=+15V
Ta = 25°C
e
3 A/
g AVD=10/ / /
E‘ / AeeNoteA
- 1
g / /
3 Ayp =10 —
LA/
"‘0—10 / / /

-100
10 100 1k 10k 100k 1M 10M 100M

- Frequency — Hz
NOTE A: For this curve, the TLE2027 is Ayp = 1 and the
TLE2037 is Ayp = 5.

Figure 26

SUPPLY-VOLTAGE REJECTION RATIO

vs
FREQUENCY
140 T T
Veg+=+15V
AN Ta = 25°C

120 \\
\\\ kSVR-

N
40 v &\
. A\S

KsvR ™ Supply-Voltage Rejection Ratio — dB

0
10 100 1k 10k 100k 1M 10M 100M
f - Frequency — Hz

Figure 28

t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TYPICAL CHARACTERISTICS
SHORT-CIRCUIT OUTPUT CURRENT SHORT-CIRCUIT OUTPUT CURRENT
vs vs
. SUPPLY VOLTAGE SUPPLY VOLTAGE
-42 - T T 7 o I B
< Vip =100 mV < Vip =-100 mV
£ Vo=0 £ L. Vo=0 .
T -40 ‘\ T;? =25°C L 42 TA = 25°C //
‘..E, P Package § P Package p
E E 40 /
o -38 o
5 N 5 /
B2 \ 2 38 7
= 3
S -3 AN S /
3 N 3 36
g -34 S 2 //
|3 N ¢ 34
£ -
; ’ )4
-32
8 8 /
-30 30
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
IVces | - Supply Voltage — V IVee: | - Supply Voltage - V
Figure 29 Figure 30
SHORT-CIRCUIT OUTPUT CURRENT SHORT-CIRCUIT OUTPUT CURRENT
vs vs
ELAPSED TIME ELAPSED TIME
- 45 T T 44 T T
Vec+=x15V Veec+=115V
E Vip =100 mV < Vip = 100 mV
. | Vo=0 E Vo=0
e ~B [ Tp=25C € 42[ Tp=25C
g P Package 2 P Package
4 3
o o
5 _4 5 a0
g I L
£ £ /]
£ -39 é 38
Q \ 3]
£ b
Qo o
= £
o 7]
:/; -37 N 1 36
8 N 8
\
-35 34 i
0 30 60 90 120 150 180 0 30 60 90 120 150 180
t— Elasped Time - s t - Elasped Time -s
Figure 31 Figure 32
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TYPICAL CHARACTERISTICS

SHORT-CIRCUIT OUTPUT CURRENT t SHORT-CIRCUIT OUTPUT CURRENT t
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
-48 1 1 46 T 1
< Vee+=+15V < Vec+=+15V
£ “ N Vip = 100 mV £ Vip =-100 mV
- Vo=0 L 42 Vo=0
§ P Package S P Package
3 -40 AN 3 A
E] \ 5 38 2
g 2 Ve
5 \ 3 /
O -36 \ 9
5 5
£ £ 34
o o
T -32 T
5 %
@ o
[ N 1 30
8 \\ 8
-24 26
-75 -50 -256 0 25 50 75 100 125 150 -75-50 -25 0 25 50 75 100 125 150
Ta - Free-Air Temperature — °C TA - Free-Air Temperature - °C
Figure 33 Figure 34
SUPPLY CURRENT 1 SUPPLY CURRENT 1
vs vs
SUPPLY VOLTAGE . FREE-AIR TEMPERATURE
6 1 5 T I
Vo=0 Vec+=+15V
No Load Vo=0
5 =125°C | | No Load 1
Ta=125°C < 4.5 Sample Size = 836 Units
2 £ From 2 Wafer Lots
T4 I v
i B .
E Ta=25°C £ \
3 [ 3 / 1
> | I — >
a 1 o
& Ta=-85°C g a5
] 7]
o 2 Q
o o
NiNb
1 l/l
0 25
0 2 4 6 8 10 12 14 16 18 20 -75 -50 -25 0 25 50 75 100 125 150
IVce+ |- Supply Voltage - V Ta - Free-Air Temperature - °C
Figure 35 Figure 36

1 Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TYPICAL CHARACTERISTICS
TLE2027 TLE2027
VOLTAGE-FOLLOWER VOLTAGE-FOLLLOWER
SMALL-SIGNAL LARGE-SIGNAL
PULSE RESPONSE PULSE RESPONSE
100 15
Vee+=15V Vcci =115V
RL =2kQ RL=2kQ
Cp =100 pF 10 | CL=100pF
Ta=25°C Ta =25°C
E 50 See Figure 4 > See Figure 1
I |
] @ 5
2 2
5 0 s 0
g g
¢ S / \
' -5
2 . . °
-10
-100 -15
200 400 600 800 1000 0 5 10 15 20 25
t-Time-ns t-Time-yus
Figure 37 Figure 38
TLE2037 TLE2037
VOLTAGE-FOLLOWER VOLTAGE-FOLLOWER
SMALL-SIGNAL LARGE-SIGNAL
PULSE RESPONSE PULSE RESPONSE
100 15 T T
Vec+=+15V
Ayp=5
L R =2kQ
10 { 1L
S M\ . Cy =100 pF Y
z 50 S Tp = 25°C
: ! - See Figure 1
g’ g, 5 ee Figure
S =
-s: o .>°.. 0
g 2 _
3 Vec+=%15V 3
'O Ayp=5 \ 1 =5
R =2kQ o
> -
50 CL =100 pF ~ =
Tp = 25°C -10
See Figure 4
-100 | -15
100 200 300 400 0 2 4 6 10
t-Time-ns t-Time-ps
Figure 39 Figure 40
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TYPICAL CHARACTERISTICS

EQUIVALENT INPUT NOISE VOLTAGE NOISE VOLTAGE
vs (REFERRED TO INPUT)
FREQUENCY OVER A 10-SECOND INTERVAL
~n 10 T 50 T
l; Vec+=+15V Veosni1sv
; Rs =20Q 40 | -
€ Ta=25°C f=0.1t0 10 Hz
. 8 See Figure 2 30 | TA=25°C
2 Sample Size = 100 Units B
s From 2 Wafer Lots 20
>
3 -
26 ' 10 |
3 g M
5 g o
]
2 >
- 4 \ 2 -10 1
$ 2
.g \ -20
3
S 2 -30
1
= -40
1} -
1 10 100 1k 10k 100k 50, 5 4 6 10
f - Frequency — Hz t-Time-s
Figure 41 Figure 42
TLE2027
UNITY-GAIN BANDWIDTH TLE2037
vs GAIN-BANDWIDTH PRODUCT
SUPPLY VOLTAGE SUPPLYV\?OLTAGE
2 RL =2kQ ! 52 T
cL=1ogp|= f=1_00kHz
Ta =25°C RL=2kQ
~ 18 | SeeFigure3 N Cp =100 pF
F L 5 [ Ta=2sC
1 1
£ 1]
1 3
3 4]
- a
< £ 50
@ 5 L~
5 14 z v
Qe £ /
£ o pa
=) % 49 7
12 S /
')
10 48
0 2 4 6 10 12 14 16 18 20 22 0 2 4 6 8 10 12 14 16 18 20
1Vge+ | - Supply Voltage - V [Vecs | - Supply Voltage - V
Figure 43 Figure 44
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TLE2027, TLE2037, TLE2027A, TLE2037A, TLE2027Y, TLE2037Y
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS192 — FEBRUARY 1997

TYPICAL CHARACTERISTICS

TLE2027
UNITY-GAIN BANDWIDTH TLE2037
vs ! GAIN-BANDWIDTH PRODUCT
LOAD CAPACITANCE vs
16 S LOAD CAPACITANCE
Veer=215V 52 T T T TTTT
N RL =2kQ Veer=115V
N Ta =25°C RL=2kQ
N N See Figure 3 N Ta =25°C
= NG = 51
.é N |
g \ 3
3 ™ g
'E ° T g% =
8 H N
¥ € N
2 3 \\
[ [
S 4 £ 49 "~
o L] \\-____
0 48
100 1000 10000 100 1000 10000
CL ~ Load Capacitance — pF C| - Load Capacitance - pF
Figure 45 Figure 46
TLE2027
SLEW RATEt TLE2037
vs SLEW RATEt
-AIR TEMPERATURE vs
3 FREE-A ERATU FREE-AIR TEMPERATURE
10 T T T
Vegc+=+15V
Ayp=5 7
28 o | RL=2kO /
» Cy =100 pF /
é 2 See Figure 1 /
.26 E 8 /
g £ /
H / H L
B 24 @ —
1 7
« x
Vecs =15V w
| Ayp=1
22 ' g =2ka 6
Cp =100 pF
Seel Figulre 1
2 - 5
-75 -50 -25 0 25 50 75 100 125 150 -75 ~-50 -25 0 25 50 75 100 125 150
Ta — Free-Air Temperature — °C Ta - Free-Air Temperature - °C
Figure 47 Figure 48

1 Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLE2027, TLE2037, TLE2027A, TLE2037A, TLE2027Y, TLE2037Y
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS192 - FEBRUARY 1997 .

TYPICAL CHARACTERISTICS

¢m — Phase Margin

TLE2027 TLE2037
PHASEV':ARG'N PHASE MARGIN
g Vs
) SUPPLY VOLTAGE SUPPLY VOLTAGE
58 T 52° (e
L= Ayp=5
- VD =
56° r_ $L: ;ggch /, | HL =2kQ ] k
A= L~ 50° I" ¢ =100 pF ~
See Figure 3 Lo e
540 .~ Ta=25°C //
48° 4
c / £
5o 7 ?
g / = 46
2 50° / 8
§ ) £ 4
| 48° !
E / : /
460 az /
/ w
a4°
|
42 3g°
0 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 10 12 14 16.18 20
1Veez | - Supply Voltage - V |Veez | - Supply Voltage - V
Figure 49 Figure 50
TLE2027
PHASE MARGIN TLE2037
vs PHASE MARGIN
LOAD CAPACITANCE vs
60° LOAD CAPACITANCE
T T T 11T o . N—
Veee=+£15V 50 Vec+=215\
RL=2kQ
AN Tao25C - R =2ka
\ See Figure 3 50° Ta=25"C
40° £ a0 ™
30° N § oo N
\ o
1 N
N £ 20° N
20° ay P2
10° 10°
o oo
o 100 1000 100 1000 10000
Cp - Load Capacitance - pF CL — Load Capacitance — pF
Figure 51 Figure 52
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TLE2027, TLE2037, TLE2027A, TLE2037A, TLE2027Y, TLE2037Y
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

. SLOS192 — FEBRUARY 1997

TYPICAL CHARACTERISTICS

TLE2027
PHASE MARGINt TLE2037
vs PHASE MARGIN T
FREE-AIR TEMPERATURE vs
FREE-AIR TEMPERATURE
65° | E— T 55° . : :
Veer =15V Vec+=+15V
~ R =2kQ Ayp=5
60° g TA=25C 1 RL =2k
N See Figure 3 53° CL=100pF [ |
£ o [
5 55 ]
L] § 51°
= \ =
g 50° \ § K ™~
& &
] \ T 4o
E N £
\ 47°
a0 \

45
—75 -50 -25 0 25 50 75 100 125 150 ~75 -50 -25 0 25 50 75 100 125 150
Tp — Free-Air Temperature — °C Ta - Free-Air Temperature - °C
Figure 53 Figure 54

T Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLE2027, TLE2037, TLE2027A, TLE2037A, TLE2027Y, TLE2037Y
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS192 - FEBRUARY 1997

APPLICATION INFORMATION

input offset voltage nulling

The TLE2027 and TLE2037 series offers external null pins that can be used to further reduce the input offset
voltage. The circuits of Figure 55 can be connected as shown if the feature is desired. If external nulling is not
needed, the null pins may be left disconnected.

1kQ

'/
10KQ CC+
Vee + 47 kQ
IN - IN-
out ouTt
IN + IN +
Vee- vee -
(a) STANDARD ADJUSTMENT (b) ADJUSTMENT WITH IMPROVED SENSITIVITY

Figure 55. Input Offset Voltage Nulling Circuits

voltage-follower applications

The TLE2027 circuitry includes input-protection diodes to limit the voltage across the input transistors; however,
no provision is made in the circuit to limit the current if these diodes are forward biased. This condition can occur
when the device is operated in the voltage-follower configuration and driven with a fast, large-signal pulse. It
is recommended that a feedback resistor be used to limit the current to a maximum of 1 mA to prevent
degradation of the device. Also, this feedback resistor forms a pole with the input capacitance of the device.
For feedback resistor values greater than 10 kQ, this pole degrades the amplifier phase margin. This problem
can be alleviated by adding a capacitor (20 pF to 50 pF) in parallel with the feedback resistor (see Figure 56).

CF = 20 to 50 pF
4— Ig<1mA

R
Vee

Vee-

vi

+

Figure 56. Voltage Follower
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TLE2027, TLE2037, TLE2027A, TLE2037A, TLE2027Y, TLE2037Y
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS192 — FEBRUARY 1997

macromodel information

APPLICATION INFORMATION

Macromodel information provided was derived using Microsim Parts™, the model generation software used
with Microsim PSpice™. The Boyle macromodel (see Note 6) and subcircuit in Figure 57, Figure 58, and
Figure 59 were generated using the TLE20x7 typical electrical and operating characteristics at 25°C. Using this
information, output simulations of the following key parameters can be generated to a tolerance of 20% (in most
cases):

Maximum positive output voltage swing
Maximum negative output voltage swing
Slew rate

Quiescent power dissipation

Input bias current

Open-loop voltage amplification

Gain-bandwidth product
Common-mode rejection ratio
Phase margin

DC output resistance

AC output resistance
Short-circuit output current limit

NOTE 6: G. R. Boyle, B. M. Cohn, D. O. Pederson, and J. E. Solomon, “Macromodeling of Integrated Circuit Operational Amplifiers”, IEEE Journal
of Solid-State Circuits, SC-9, 353 (1974).

Vee +

IN+
IN -

vVee -

L
1%"

. 3
rci el rc2
1 12
et a

dpA 13 14 -~ 53
cee
rel dc
S
10
54 ¢

Figure 57. Boyle Macromodel

PSpice and Parts are trademarks of MicroSim Corporation.

6-90

{” TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



TLE2027, TLE2037, TLE2027A, TLE2037A, TLE2027Y, TLE2037Y
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS
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APPLICATION INFORMATION

macromodel information (continued)

.subckt TLE2027 1 2 3 4 5 q2 12 1 14 gx
* r2 6 9 100.0E3
cl 11 12 4.003E-12 rcl 3 11 530.5
c2 6 7 20.00E-12 rc2 3 12 530.5
dc 5 53 dz rel 13 10 -393.2
de 54 5 dz re2 14 10 -393.2
dlp 90 91 dz ree 10 99 3.571E6
dln 92 90 dax rol 8 5 25
dp 4 3 dz ro2 7 99 25
egnd 99 0 poly(2) (3,0) rp 3 4 8.013E3
(4,0) 0 5 .5 vb 9 0 de O
fb 7 99 poly(5) vb vc vc 3 53 dc 2.400
ve vlp vlin 0 954.8E6 -1E9 1E9 1lE9 ve 54 4 dc 2.100
-1E9 vlim 7 8 dc O
ga 6 0 11 12 vip 91 0 dc 40
2.062E-3 vin 0 92 dc 40
gcm 0 6 10 99 .modeldx D(Is=800.0E-18)
531.3E-12 .modelgx NPN(Is=800.0E-18
iee 10 4 dc 56.01E-6 Bf=7.000E3)
hlim 90 0 vlim 1K .ends
gl 11 2 13 ax
Figure 58. TLE2027 Macromodel Subcircuit
.subckt TLE2037 1 2 3 4 5 q2 12 1 14 gz
* r2 6 9 100.0E3
cl 11 12 4.003E-12 rcl 3 11 471.5
c2 6 7 7.500E-12 rc2 3 12 471.5
dc 5 53 dz rel 13 10 2448
de 54 5 dz re2 14 10 A4438
dlp 90 91 dz ree 10 99 3.555E6
dln 92 90 dx rol 8 5 25
dp 4 3 dz ro2 7 99 25
egnd 99 0 poly(2) (3,0) rp 3 4 8.013E3
(4,0) 0 .5 .5 vb 9 0 dc 0
fb 7 99 poly(5) vb vc vc 3 53 de 2.400
ve vip vin 0 923.4E6 A800E6 ve 54 4 de 2.100
800E6 800E6 AB00E6 vlim 7 8 de 0
ga 6 0 11 12 2.121E-3 vlp 91 0 dc 40
gcm 0 6 10 99 597.7E-12 vln 0 92 dc 40
iee 10 4 dc 56.26E-6 ) .model dxD(Is=800.0E-18)
hlim 90 0 vlim 1K .model gxNPN (Is=800.0E-18
ql 11 2 13 gx Bf=7.031E3)
.ends

Figure 59. TLE2037 Macromodel Subcircuit
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TLE206x, TLE206xA, TLE206xB, TLE206xY
EXCALIBUR JFET-INPUT HIGH-OUTPUT-DRIVE
uPOWER OPERATIONAL AMPLIFIERS

SLOS193 — FEBRUARY 1997

® 2x Bandwidth (2 MHz) of the TL06x and ® High Output Drive, Specified into 100-Q
TLO3x Operational Amplifiers Loads

® Low Supply Current ... 290 uA/Ch Typ ® Lower Noise Floor Than Earlier

® On-chip Offset Voltage Trimming for Generations of Low-Power BiFETs

Improved DC Performance

description

The TLE206x series of low-power JFET-input operational amplifiers doubles the bandwidth of the earlier
generation TLO6x and TLO3x BiFET families without significantly increasing power consumption. Texas
Instruments Excalibur process also delivers a lower noise floor than the TLO6x and TLO3x. On-chip zener
trimming of offset voltage yields precision grades for dc-coupled applications. The TL206x devices are
pin-compatible with other Tl BiFETs; they can be used to double the bandwidth of TLO6x and TLO3x circuits,
or to reduce power consumption of TLO5x, TLO7x, and TLO8x circuits by nearly 90%.

BiFET operational amplifiers offer the inherently-higher input impedance of the JFET-input transistors, without
sacrificing the output drive associated with bipolar amplifiers. This makes them better suited for interfacing with
high-impedance sensors or very low-level ac signals. They also feature inherently better ac response than
bipolar or CMOS devices having comparable power consumption. The TLE206x family features a
high-output-drive circuit capable of driving 100-Q loads at supplies as low as £5 V. This makes them uniquely
suited for driving transformer loads in modems and other applications requiring good ac characteristics, low
power, and high output drive.

Because BiFET operational amplifiers are designed for use with dual power supplies, care must be taken to
observe common-mode input voltage limits and output swing when operating from a single supply. DC biasing
of the input signal is required and loads should be terminated to a virtual ground node at mid-supply. Texas
Instruments TLE2426 integrated virtual ground generator is useful when operating BiFET amplifiers from single
supplies.

The TLE206x are fully specified at +15 V and +5 V. For operation in low-voltage and/or single-supply systems,
Texas Instruments LinCMOS families of operational amplifiers (TLC- and TLV-prefixes) are recommended.
When moving from BiFET to CMOS amplifiers, particular attention should be paid to slew rate and bandwidth
requirements, and output loading. The Texas Instrument TLV2432 and TLV2442 CMOS operational amplifiers
are excellent choices to consider.

PRODUCTION DATA information is current as of publication date. Copyright © 1997, Texas Instruments Incorporated
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TLE206x, TLE206xA, TLE206xB, TLE206xY
'EXCALIBUR JFET-INPUT HIGH-OUTPUT-DRIVE
1POWER OPERATIONAL AMPLIFIERS

SLOS193 ~- FEBRUARY 1997

TLE2061 AVAILABLE OPTIONS

PACKAGED DEVICES cHIP
Viomax | _SMALL ssopt CHIP CERAMIC PLASTIC Tssopt FORMS
TA | aT250C OUTLINET ©8) CARRIER DIP DIP W) )
(D) (FK) (JG) (P)

0°c | 500V — — — — — — _

to 1.5mV | TLE2061ACD — — — TLE2061ACP — —
70°C 3mV |TLE2061CD | TLE2061CDBLE — — TLE2061CP | TLE2061CPWLE | TLE2061Y

—40°C 500 u,V - —_— —_— —_— — -_— .

to 1.5mV | TLE2061AID - — — TLE2061AIP — —

85°C 3mv |TLE2061ID - - — TLE2061IP — -

—55°C | 500uv — — _— — — _ _

to 1.5mV | TLE2061AMD — TLE2061AMFK | TLE2061AMJG | TLE2061AMP — —

125°C | 3y | TLE2061MD — TLE2061MFK | TLE2061MJG | TLE2061MP - -

TThe D packages are available taped and reeled. Add R suffix to device type (e.g., TLE2061ACDR).Chips are tested at 25°C.
$The DB and PW packages are available left-end taped and reeled (indicated by the LE suffix on the device type (e.g., TLE2061CDBLE).
§ Chip forms are tested at 25°C only.

TLE2062 AVAILABLE OPTIONS
PACKAGED DEVICES "
T Viomax | SMALL OUTLINET | CHIP CARRIER CERAMIC DIP PLASTIC DIP CHIP (I;)ORM
A | AT25°C (D) (FK) (JG) (P)

0°C 1mVv TLE2062BCD — — TLE2062BCP —
to 2mv TLE2062ACD — — TLE2062ACP —

70°C 4mV TLE2062CD —_ — - TLE2062CP TLE2062Y
—40°C 1mv TLE2062BID —_ — TLE2062BIP —
to 2mVv TLE2062AID — — TLE2062AIP —
85°C 4mV TLE2062ID — — TLE2062IP —
-55°C 1mv TLE2062BMD TLE2062BMFK ' | TLE2062BMJG TLE2062BMP —
to 2mVv TLE2062AMD TLE2062AMFK | TLE2062AMJG TLE2062AMP —
125°C 4mV TLE2062MD TLE2062MFK TLE2062BMJG TLE2062BMP —

1t The D packages are available taped and reeled. Add R suffix to device type (e.g., TLE2062ACDR).
1 Chip forms are tested at 25°C only.
TLE2064 AVAILABLE OPTIONS
PACKAGED DEVICES +
. | Viomax [ SMALL OUTLINE! | CHIP CARRIER | CERAMICDIP | PLASTIC DIP CH'P&‘))RM
A AT 25°C () (FK) ) (N)

0°C 2mV — TLE2064BCN —
to 4 mV TLE2064ACD - — TLE2064ACN —

70°C 6 mv TLE2064CD TLE2064CN TLE2064Y
-40°C 2mV —_ TLE2064BIN —
to 4mvV TLE2064AID — — TLE2064AIN —
85°C 6 mV TLE2064ID TLE2064IN —_
-55°C 2mv —_— - TLE2064BMJ TLE2064BMN —
to 4mV TLE2064AMD TLE2064AMFK TLE2064AMJ TLE2064AMN —
125°C 6 mV TLE2064MD TLE2064MFK TLE2064MJ TLE2064MN —

1t The D packages are available taped and reeled. Add R suffix to device type, (e.g., TLE2064ACDR).
t Chip forms are tested at 25°C only.
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TLE206x, TLE206xA, TLE206xB, TLE206xY
EXCALIBUR JFET-INPUT HIGH-OUTPUT-DRIVE
wPOWER OPERATIONAL AMPLIFIERS

SLOS193 ~- FEBRUARY 1997

TLE2061, TLE2061A, AND TLE2061B
D, DB, JG, P, OR PW PACKAGE
(TOP VIEW)

J

OFFSET N1 []
IN- [}
IN+ ]
Vee - [l

s[]NC
70 Vee+
6 [] OUT
5

1
2
3
4 [ OFFSET N2

TLE2061M, TLE2061AM, TLE2061BM

TLE2062, TLE2062A, TLE2062B
D, JG, OR P PACKAGE
(TOP VIEW)

U

10UT []
1IN-
1IN+

Vee- [

8flVec
7] 20UT
6[] 2IN-
5[] 2IN+

A WON =

TLE2062M, TLE2062AM, TLE2062BM

TLE2064, TLE2064A, TLE2064B
D, J, OR N PACKAGE

(TOP VIEW)
10UT(] 1 ~J 14]] 40UT
1IN-—E 2 13[] 4IN-
1IN+[] 3 12[] 4IN+
Vec+ll4 11l Vec-
2IN+[] 5 10{] 3IN+
2IN-[} 6 o[] 3IN-
20UT[| 7 8[] 3OUT

TLE2064M, TLE2064AM, TLE2064BM

FK PACKAGE FK PACKAGE FK PACKAGE
(TOP VIEW) (TOP VIEW) (TOP VIEW)
z 5 &
-
(6] (6] (8]
B 22282
s
[ORTENONONG]
z0zzZz 321219 AN+
i i NC [14 18[] NC NC
Ne 321201 e 1IN- 15 17[] 20UT
ol 18[] NG [T6 16 NG Voe-
“Hs 170} Vee+ 1IN+ []7 15[] 2IN- NC
NC Do 16L NC NC []8 14 NC 3N+
IN+ 7 15[] ouT 9 10 11 12 13
NC fs 1a[f nC i
9 10 11 12 13 OIO£O
e | e T e z2g=zg=
! o >
e 8 g2¢
>
w
w
[
o
NC - No internal connection
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TLE206x, TLE206xA, TLE206xB, TLE206xY
EXCALIBUR JFET-INPUT HIGH-OUTPUT-DRIVE
LPOWER OPERATIONAL AMPLIFIERS

SLOS193 — FEBRUARY 1997

TLE2061Y chip information

This chip, when properly assembled, displays characteristics similar to the TLE2061. Thermal compression or
ultrasonic bonding may be used on the doped-aluminum bonding pads. Chips may be mounted with conductive
epoxy or a gold-silicon preform.

BONDING PAD ASSIGNMENTS
A Vee+
1 7,
OFFSET N1 Ul M
3,
IN+ '(—) (6)
@ out
IN- ———
OFFSET N2 ©)
@
Vee-

CHIP THICKNESS: 15 MILS TYPICAL
BONDING PADS: 4 X 4 MILS MINIMUM
Tymax = 150°C

TOLERANCES ARE + 10%. /

ALL DIMENSIONS ARE IN MILS.

PIN (4) IS INTERNALLY CONNECTED
TO BACKSIDE OF CHIP.

Loh bbb bonononondennn oo b
[+2]
(4]

‘Ill|l|||||||IlllllllI|l|||l||||ll|l|!|l‘lll[l
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TLE206x, TLE206xA, TLE206xB, TLE206xY
EXCALIBUR JFET-INPUT HIGH-OUTPUT-DRIVE
uPOWER OPERATIONAL AMPLIFIERS

SLOS193 - FEBRUARY 1997

TLE2062Y chip information

This chip, when properly assembled, displays characteristics similar to the TLE2062. Thermal compression or
ultrasonic bonding may be used on the doped-aluminum bonding pads. Chips may be mounted with conductive

epoxy or a gold-silicon preform.

BONDING PAD ASSIGNMENTS
Z&
= = Fusery, LENE Nl
= ‘\ R
z “‘»E;gbfﬁ! ‘
= R n
75
=R /
¢ 73 g
Il|I|I|l|IlI[I|I|I[I|lll|l|l'l|l|l[l|l|lil|lll|l|l|l'l|l‘l|lll|l’||l'l|l'l

Vees
FCE N
-2 ]
20ut O
@
Vee-

(1)

®)

(6)

10UT

2IN+

2IN-

CHIP THICKNESS: 15 MILS TYPICAL
BONDING PADS: 4 x 4 MILS MINIMUM

Tymax = 150°C

TOLERANCES ARE +10%.

ALL DIMENSIONS ARE IN MILS.

PIN (4) IS INTERNALLY CONNECTED
TO BACKSIDE OF THE CHIP.
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TLE206x, TLE206xA, TLE206xB, TLE206xY
EXCALIBUR JFET-INPUT HIGH-OUTPUT-DRIVE
nPOWER OPERATIONAL AMPLIFIERS
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TLE2064Y chip information

This chip, when properly assembled, displays characteristics similar to the TLE2064. Thermal compression or
ultrasonic bonding may be used on the doped-aluminum bonding pads. Chips may be mounted with conductive
epoxy or a gold-silicon preform.

BONDING PAD ASSIGNMENTS Vee+
4
@ | @
1IN+ —— ¥ )
10UT
1IN- —
=3 2IN+
= 20UT
= (10) | 2IN-
= 3IN+ — (3)
= ©) 30uUT
= 3IN- ——
g 12
= ( ) 4IN+
=73 40UT (13)
= | 4IN-
= (11)
= Vee-
:: v CHIP THICKNESS: 15 MILS TYPICAL

e 139 > BONDING PADS: 4 x 4 MILS MINIMUM
[P g Tymax =150°C

TOLERANCES ARE +10%.

ALL DIMENSIONS ARE IN MILS.

PIN (11) IS INTERNALLY CONNECTED
TO BACKSIDE OF CHIP.
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equivalent schematic (each channel)

[jms

P
i

- Q3 Q42
IN- -q g
a1 - Q3 a5 R8
200
Ro
Q30 Q37 100 Q
Q41
Q40 out
Q38
Q31
L Q22 R7
R1 > R4 R2 RS
1.1m$ 55 kQ %1.11«9 %som 600 Q
Vee-

OFFSET N2
OFFSET N1 } See Note A

NOTES: A. OFFSET N1 AND OFFSET N2 are only availiable on the TLE2061x devices.

B. Component values are nominal.

ACTUAL DEVICE COMPONENT COUNT
COMPONENT TLE2061 TLE2062 TLE2064
Transistors 43 42 42
Resistors 9 9 9
Diodes 1 2 2
Capacitors 3 3 3

n
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TLE206x, TLE206xA, TLE206xB, TLE206xY
EXCALIBUR JFET-INPUT HIGH-OUTPUT-DRIVE
nPOWER OPERATIONAL AMPLIFIERS
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage, Vog+ (SEE NOte 1) ..ot e e e e 19V
SUPPlY VOIAGE, VoG = ot ittt i e -19V
Differential input voltage, Vip (see Note 2) ......... .. i +38V
Input voltage range, V) (any iNput) . ... e e Vee
Input current, I} (€aCh INPUL) .. ...t e e +1 mA
OUtPUL CUITENE, IO oo e i i i i e +80 mA
Total CUITENt INtO Vo Gh  « vttt e e s 80 mA
Total current oUt Of VoG =« o vv it e -80 mA
Duration of short-circuit current at (or below) 25°C (see Note 3) ..............c.ccciiiiino... unlimited
Continuous total dissipation .......... ... .. .o i See Dissipation Rating Table
Operating free-air temperature range, Ta: Csuffix ..., 0°C to 70°C

Isuffix ... —40°C to 85°C

Msuffix ... -55°C to 125°C
Storage temperature range ...t e e -65°C to 150°C
Case temperature for 60 seconds: FKpackage ..............ccoioiiiiiiiiiiiiiiiinniennn.. 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D, DB, P, or PW package ........ 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package .................... 300°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. Allvoltage values, except differential voltages, are with respect to the midpoint between Ve and Vo —.

2. Differential voltages are at IN+ with respect to IN—.
3. The output may be shorted to either supply. Temperature and/or supply voltages must be limited to ensure that the maximum
dissipation rating is not exceeded.

DISSIPATION RATING TABLE

PACKAGE Ta <25°C DERATING FACTOR Ta =70°C Ta =85°C Ta =125°C
POWER RATING ABOVE Tp =25°C POWER RATING POWER RATING POWER RATING
D-8 725 mW 5.8 mW/°C 464 mW 377 mW 145 mW
D-14 950 mW 7.6 mW/°C 608 mW 494 mW 190 mW
DB 525 mW 4.2 mW/°C 336 mW —_ —_
FK 1376 mW 11.0 mW/°C 880 mW 715 mwW 275 mW
J 1375 mW 11.0 mW/°C 880 mW 715 mW 275 mW
JG 1050 mW 8.4 mW/°C 672 mW 546 mW 210 mW
N 1150 mW 9.2 mW/°C 736 mW 598 mW 230 mW
P 1000 mW 8.0 mW/°C 640 mW 520 mW 200 mW
PW 525 mW 4.2 mW/°C 336 mW — —

recommended operating conditions

C SUFFIX 1 SUFFIX M SUFFIX
UNIT

MIN MAX| MIN mMAX| MIN  max

Supply voltage, Voc+ +35 +18| 35 +18| +35 £18 v
. Veect=+5V -1.6 41 -1.6 4| -1.6 4

Common-mode input voltage, V|c \
Vecr=115V -1 131 -1 13| -1 13

Operating free-air temperature, Ta 0 70| -40 85| -55 125 °C
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TLE206x, TLE206xA, TLE206xB, TLE206xY
EXCALIBUR JFET-INPUT HIGH-OUTPUT-DRIVE
wPOWER OPERATIONAL AMPLIFIERS

SLOS193 - FEBRUARY 1997

TLE2061C electrical characteristics at specified free-air temperature, Voc+ = 5 V (unless
otherwise noted)

TLE2061C
TLE2061AC
PARAMETER TEST CONDITIONS Tat TLE2061BC UNIT
MIN TYP MAX
25°C 0.8 3.1
TLE2061C
Full range 4
25°C 0.6 26
Vio Input offset voltage TLE2061AC mv
Full range 35
25°C 0.5 1.9
TLE2061BC
Full range 24
— - Vic=0, Rg =50 Q
ayjo  Temperature coefficient of input offset voltage Full range 6 uv/ec
Input offset voltage long-term drift (see Note 4) 25°C 0.04 uV/mo
25°C 1 pA
o Input offset current
Full range 0.8 nA
. 25°C 3 pA
B Input bias current
Full range 2 nA
-1.6 -2
25°C to to \
4 6
VicR Common-mode input voltage range 16
Full range to \%
4
25°C 3.5 37
R =10kQ
v, Maxim i ak output volt ) Full range 3.3 v
laximum positive output voltage swin
OM+ postive peal odlp ge swing 25°C 25 3.1
RL =100Q
Full range 2
25°C -37 -39
RL =10 kQ
Vi Maximum negative peak output voltage swin Full range ~33 \
- i
oM™ 9 P P 9 9 25°C -25 -27
R =100 Q
Full range -2
25°C 15 80
Vo=128V, R =10kQ
Full range 2
Al Large-signal differential voltage amplification \/ Oto2V, RL=100Q 257C 075 45 V/imvV
- i = , =
VD rge-sig 9 P 0 L Full range 0.5
25°C 0.5 3
Vo=0to-2V, R_=100Q
Full range 0.25
K Input resistance 25°C 1012 Q
Cj Input capacitance 25°C 4 pF
2 Open-loop output impedance lo=0 25°C 280 Q
_— . . 25°C 65 82
CMRR Common-mode rejection ratio Vic = Vicrmin, Rg = 50 Q dB
Full range 65
- Voct=+5Vio+15V, 25°C 75 93
Supply-voltage rejection ratio (AVcc+/AV dB
ksvR  Supply-voltage rej io (AVCC+/AVIO) Rg = 50 0 Full ange 75

T Full range is 0°C to 70°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to TA = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE206x, TLE206xA, TLE206xB, TLE206xY
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TLE2061C electrical characteristics at specified free-air temperature, Vgc+ = £5 V (unless
otherwise noted) (continued)

TLE2061C
TLE2061AC
PARAMETER TEST CONDITIONS TAT TLE2061BC UNIT
) MIN  TYP MAX
Icc Supply current 25°C 280 325 uA
Vo =0, No load | Full range 350
Alcc  Supply-current change over operating temperature range Full range 29 RA
1 Full range is 0°C to 70°C.
TLE2061C operating characteristics at specified free-air temperature, Voc+ =15V
TLE2061C
: TLE2061AC
PARAMETER TEST CONDITIONS Tat TLE2061BC UNIT
MIN TYP MAX
SR Slew rate at unity gain (see Figure 1) R_L=10kQ,  C_=100pF 25°C 22 84 Vius
: Full range 2.1
Vn Equivalent input noise voltage (see Figure 2) f=toHz, Rs=200 25°C %9 1% nVAHz
f=1kHz, Rg=20Q 43 60
VN(pp) Peak-to-peak equivalent input noise voltage |f=0.1 Hzto 10 Hz 25°C 1.1 uv
In Equivalent input noise current f=1kHz 25°C 1 tA/NHz
THD  Total harmonic distortion C‘(’)ip;)z': 2y, :{ 10K 25°C 0.025%
o ] ] RL=10kQ, Cp=100 pF 1.8
Bq Unity-gain bandwidth (see Figure 3) 25°C MHz
RL=100Q, Cp =100 pF 1.3
ts Settling time 0.1% 25°C 5 us
0.01% 10
Bom Maximum output-swing bandwidth Ayp=1, RL=10kQ 25°C 140 kHz
. o ) R_=10kQ, Cp=100 pF 58°
Om Phase margin at unity gain (see Figure 3) AL=1000, CL=100 pF 25°C e
1 Full range is 0°C to 70°C.
B Texas
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TLE2061C electrical characteristics at specified free-air temperature, Voc+ = 15 V (unless
otherwise noted)

TLE2061C
TLE2061AC
PARAMETER TEST CONDITIONS Tat TLE2061BC UNIT
MIN TYP MAX
25°C 0.6 3
TLE2061C
Full range 39
25°C 0.5 15
Vio Input offset voltage TLE2061AC mV
Full range 25
25°C 0.3 0.5
TLE2061BC
Full range 1
— - Vic=0, Rg =50 kQ
oyjo Temperature coefficient of input offset voltage Full range 6 uv/eC
Input offset voltage long-term drift (see Note 4) 25°C 0.04 uV/mo
25°C 2 pA
o Input offset current
Full range 1 nA
. 25°C 4 pA
B Input bias current
Full range 3 nA
~-11 -12
25°C to to v
13 16
VicR  Common-mode input voltage range p”
Full range to \
13
25°C 13.2 13.7
R =10kQ
V. Maxi ositi k output volt ) Full range 13 v
aximum positive peak output voltage swin
OM+ P P P ge swing 25°C 125 132
RL =600 Q
Full range 12
25°C -132 -137
RL =10kQ
V Maximum negative peak output voltage swi Fullrange —18 \
- Vi n
oM 9 P P g g 25°C -125 -13
RL =600 Q
Full range ~12
25°C 30 230
Vo=%10V, R_=10kQ
Full range 20
A Large-signal differential volta lificati Vo=0to8V, RL=600Q 25°C 25 100 V/imV
rge-si ifferential voltage amplification =0to8YV, = 'm
VD ge-so 9 P 0 L Full range 10
25°C 3 25
Vo=0t0-8V, R =600Q
Full range 1
1 Input resistance 25°C 1012 Q
(] Input capacitance 25°C 4 pF
Zg QOpen-loop output impedance lo=0 25°C 280 Q
o . . 25°C 72 90
CMRR Common-mode rejection ratio Vic = Vicrmin, Rg=50Q dB
Full range 70
- . Voot =%5Vto£15V, 25°C 75 93
ki Supply-voltage rejection ratio (AV /AV = dB
SVR  Supply-voltage rej @Vect/AVio) | rgZ50 0 Full range 75

T Full range is 0°C to 70°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to TA = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE2061C electrical characteristics at specified free-air temperature, Voc +

otherwise noted) (continued)

= 215 V (unless

TLE2061C
TLE2061AC
PARAMETER TEST CONDITIONS Tat TLE2061BC UNIT
MIN TYP MAX
| Supol ¢ 25°C 290 350 uA
u curren
e PPy Vo=0, Noload | Fullrange 375
Alcc  Supply-current change over operating temperature range Full range 34 pA
1 Full range is 0°C to 70°C.
TLE2061C operating characteristics at specified free-air temperature, Voo =15V
TLE2061C
TLE2061AC
PARAMETER TEST CONDITIONS Tal TLE2061BC UNIT
MIN TYP MAX
SR 5] te at unity gain (see Figure 1) R = 10kQ, Cp =100 pF 25c 26 34 \/
lew rate at unity gain (see Figure = =
ve 9 L L P Full range 2.5 us
V, Equivalent input noise voltage (see Fi 2) f=10Hz, Rg=200 25°C n 100 V/VHzZ
uivalent i noise voltage (see Figure ©
n q P 9 9 f=1 kHz, Rg =20 Q 40 ) M
VN(PP) Peak-to-peak equivalent input noise voltage | f=0.1 Hz to 10 Hz 25°C 1.1 nv
In ' Equivalent input noise current f=1kHz 25°C 1.1 fANHZ
T Ayp =2, f=10 kHz, o ) o,
THD Total harmonic distortion VoPp) =2V, RL=10k0 25°C 0.025%
. . o . RL =10kQ, CL =100 pF 2
Bq Unity-gain bandwidth (see Figure 3) 25°C MHz
R =600 Q, Cp =100 pF 1.5
t Settling tim 0.1% 25°C >
ing time ° s
¥ o 0.01% 10 W
Bom Maximum output-swing bandwidth Ayp=1, Rp =10 kQ 25°C 40 kHz
R =10 CL =100 pF 60°
Om Phase margin at unity gain (see Figure 3) L ke L P 25°C
R =600 Q, CL =100 pF 70°

1 Full range is 0°C to 70°C.
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TLE206x, TLE206xA, TLE206xB, TLE206xY
EXCALIBUR JFET-INPUT HIGH-OUTPUT-DRIVE
wPOWER OPERATIONAL AMPLIFIERS
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TLE20611 electrical characteristics at specified free-air temperature, Voo =15 V (unless otherwise

noted)
TLE20611, TLE2061Al
PARAMETER TEST CONDITIONS Tat TLE20618! UNIT
MIN TYP MAX
25°C 0.8 3.1
TLE20611
Full range 4.4
25°C 0.6 26
Vio Input offset voltage TLE2061AI mV
Full range 3.9
25°C 0.5 1.9
TLE2061BI
Vic=0, Full range 27
a0 Temperature coefficient of input offset voltage Rg=500Q Full range 6 uv/ec
Input offset voltage long-term drift (see Note 4) 25°C 0.04 puV/mo
25°C 1 pA
llo Input offset current
Full range 2 nA
X 25°C 3 pA
B Input bias current
Full range 4 nA
v Common-mode inout Vol 25°C -16to4 -2t06 \'
-mode input voltage range
ICR P 9 9 Fullrange | -1.6to 4 Vv
25°C 3.5 3.7
RL=10kQ
v Maximum positive peak output voltage swin Full range 8.1 v
OM+ P P 9 9 25°C 25 3.1
R =100Q
Full range 2
25°C -3.7 -39
RL=10kQ
V Maximum negati k output volt: i Full range ~31 v
- imum negative peak output voltage swin
oM ¢ P P 9 o 25°C -25 =27
RL=1000Q
Full range -2
Vo=128YV, 25°C 15 80
RL =10k Full range 2
) ) ! . Va=0to2V 25°C 075 45
A Large-signal differential voltage amplification O ’ VimvV
VD ge-sig 06 amp RL=100Q Full range 0.5
Vo=0to-2V, 25°C 05 3
R =100 Q Full range 0.25
i Input resistance 25°C 1012 Q
Cj Input capacitance 25°C 4 pF
Zo Open-loop output impedance lo=0 25°C 280 Q
= i 25°C 65 82
CMRR Common-mode rejection ratio Vic = Vicrmin, dB
Rg=50Q Full range 65
- ) Vot =15Viox15V, 25°C 75 93
ki Supply-voltage rejection ratio (AV| AV - dB
SVR pply-voltage rej (AVee+/Avi0) Rg =50 Q Full range o5
| Supply current 25°C 280 325 A
cc s Vo=0, Full range 350
" No load '
Supply-current change over operating
AlcC  temperature range Full range 29 A

t Full range is —40°C to 85°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at T = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE20611 operating characteristics at specified free-air temperature, Voc+ =15V

TLE20611
TLE2061Al
PARAMETER TEST CONDITIONS Tat TLE2061BI UNIT
MIN TYP MAX
. . " 25°C 22 3.4
SR Slew rate at unity gain (see Figure 1) R =10kQ, CL =100 pF Vius
Full range 1.7
f=10Hz, Rg=20Q 59 100
\/ Equivalent input noise voltage (see Figure 2 25°C
n q P ge (see Figure 2) H— e, Rg=200 43 a0 | "VAHz
VN(PP) Peak-to-peak equivalent input noise voltage | f=0.1 Hzto 10 Hz ) 25°C 1.1 1 wv
In Equivalent input noise current f=1kHz 25°C 1 fANHz
PSR Ayp =2, f=10kHz, o o,
THD Total harmonic distortion Vo) =2V, RL=10kQ 25°C 0.025%
L ] . RL =10 kQ, CL=100 pF 1.8
B4 Unity-gain bandwidth (see Figure 3) 25°C MHz
RL=100Q, CL =100 pF 1.3
1, Settling time 0.1% 25°C >
ing ti °
s 9 0.01% 10 ue
Bom Maximum output-swing bandwidth Ayp=1, R =10kQ 25°C 140 kHz
[} Phase margin at unity gain (see Figure 3) AL =10k, Ci =100 pF 25°C i
e i i X
m 9 g 9 RL=100Q, C_ =100 pF 75°
1 Full range is —40°C to 85°C.
1/
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TLE206x, TLE206xA, TLE206xB, TLE206xY
EXCALIBUR JFET-INPUT HIGH-OUTPUT-DRIVE
uPOWER OPERATIONAL AMPLIFIERS
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TLE20611 electrical characteristics at specified free-air temperature, Voc+ = £15 V (unless
otherwise noted)

TLE20611, TLE2061Al
PARAMETER TEST CONDITIONS Tat TLE2061BI UNIT
MIN TYP MAX
25°C 0.6 3
TLE20611
Full range 4.3
25°C 0.5 15
Vio Input offset voltage TLE2061Al mV
‘| Full range 2.9
25°C 0.3 0.5
TLE2061BI
Full range 13
T t fficient of input offset Vic=0, o
avio Vg{tna%eera ure coefficient of input offsef RS- 500 Full range 6 wVeC
Input offset voltage long-term drift o
(see Note 4) 25°C 0.04 uV/mo
25°C 2 pA
ho Input offset current
Full range 3 nA
. 25°C 4 pA
B Input bias current
Full range 5 nA
. 25°C -11t013 —-12t0 16 \Y
VICR Common-mode input voltage range
Fullrange | —11t0 13 \"
25°C 13.2 13.7
RL =10kQ
V Maximum positive peak output volt i Full range 13 \
u i ak output voltage swin,
OM+ P P P 9 g 25°C 125 132
RL =600 Q
Full range 12
25°C -13.2 -13.7
RL=10kQ
VoMm- Maximum negative peak output voltage Full range -13 v
swing 25°C -12.5 -13
R =600 Q
Full range -12
Vo=+10V, 25°C 30 230
RL=10kQ Full range 20
) , ! . Vo=0to8V. 25°C 25 100
A Large-signal differential voltage amplification O ' VimV
VD ge-sig o6 amp R =600Q Full range 10
Vo=0t0-8V, 25°C 3 25
R =600 Q Full range 01
i Input resistance 25°C 1012 Q
Cj Input capacitance 25°C 4 pF
Zo Open-loop output impedance lo=0 25°C 280 Q
- i 25°C 72 90
CMRR  Common-mode rejection ratio ‘F/‘IC_— \(/)'%Rm'"’ dB
s=5 Full range 65
- i Voce=+5Vtox15V, | 25°C 75 93
k Supply-voltage rejection ratio (AV /AV dB
SVR pply-voltage rej (aVees/AVio) | pgls0 0 Full range o
[ Supoly ¢ t 25°C 290 350 uA
u| urren
ce i Vo =0, Full range 375
; No load
Supply-current change over operating
Alcc temperature range Full range 34 HA

1 Full range is —40°C to 85°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE206x, TLE206xA, TLE206xB, TLE206xY
EXCALIBUR JFET-INPUT HIGH-OUTPUT-DRIVE
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TLE20611 operating characteristics at specified free-air temperature, Voc+=+15V

TLE20611
X TLE2061Al
PARAMETER TEST CONDITIONS Tatl TLE2061BI UNIT
MIN TYP MAX
) . ) 25°C 26 34
SR Slew rate at unity gain (see Figure 1) Ry =10kQ, Cp =100 pF Vius
Full range 2.1
v Equivalent input noise voltage (ses Fi 2) f=10Hz, " Rg=20Q 25°C 70 100 VAE
uivalent input noise voltage (see Figure X |
n q P 9 9 -1 Kz, Rg =20 Q 40 60 |
VN(Pp) Peak-to-peak equivalent input noise voltage |f=0.1 Hzto 10 Hz 25°C 1.1 puv
In Equivalent input noise current f=1kHz 25°C 1.1 fANHZ
o Ayp =2, f=10kHz, o o,
THD Total harmonic distortion VopPP) =2V, RL=10kQ 25°C 0.025%
o . ) RL = 10kQ, CL=100 pF 2
By Unity-gain bandwidth (see Figure 3) 25°C MHz
Ry =600 Q, Cp =100 pF 1.5
0.1% 5
, Settling time 25°C s
S 9 0.01% 10 W
Bom Maximum output-swing bandwidth Ayp=1, RL=10kQ 25°C 40 kHz
o oh in at unity gain (see Figure 3) RL=10kQ, Cp =100 pF 25 60°
ase margin at unity gain (see Figure °
m 9 g 9 RL=600Q,  Cp=100 pF 70°

1 Full range is —40°C to 85°C.
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TLE206x, TLE206xA, TLE206xB, TLE206xY
EXCALIBUR JFET-INPUT HIGH-OUTPUT-DRIVE
nPOWER OPERATIONAL AMPLIFIERS

SLOS193 - FEBRUARY 1997

TLE2061M electrical characteristics at specified free-air temperature, Voc+ = 5 V (unless
otherwise noted)

TLE2061M
TLE2061AM
PARAMETER TEST CONDITIONS Tat TLE2061BM UNIT
MIN TYP MAX
25°C 0.8 3.1
TLE2061M
Full range 6
25°C 0.6 2.6
Vio Input offset voltage TLE2061AM mvV
. Full range 4.6
25°C 0.5 1.9
TLE2061BM
Full range 3.1
— - Vic=0, Rg=50Q
ayj0 Temperature coefficient of input offset voltage Full range 6 pv/°C
Input offset voltage long-term drift (see Note 4) 25°C 0.04 uv/mo
25°C 1 pA
lio Input offset current
Full range 15 nA
! 25°C 3 pA
B Input bias current
Full range 30 nA
-1.6 -2
25°C to to \
. 4 6
VicrR Common-mode input voltage range 1o
Full range to \'
4
25°C 3.5 3.7
RL=10kQ
Full range 3
) » . 25°C 25 3.6
Vom+ Maximum positive peak output voltage swing R =600 Q A
Full range 2
25°C 25 3.1
RL=100Q
Full range 2
25°C -35 -39
R =10kQ
Full range -3
v Maximum negative peak FKandJG |po _co0g 25°C -25 -35 v
OM- output voltage swing packages L= Full range -2
DandP 25°C -25 =27
RL=100Q
packages L Full range -2
25°C 15 80
Vo=+28V, RL=10kQ
Full range 2
25°C 1 65
Vo=0t02.5V, R =600Q
FK and JG Full range 0.5
Large-signal differential packages 25°C 1 16
AvD voltage amplification Vo=0t0-25VR =600 Full range 0.5 vimv
25°C 0.75 45
Vo=0to2V, R =100Q
Dand P Full range 05
packages 25°C 0.5 3
Vo=0to-2V, R_=100Q
Full range 0.25

T Full range is —55°C to 125°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at T = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE2061M electrical characteristics at specified free-air temperature, Voc+ = +5 V (unless
otherwise noted) (continued)

TLE2061M
TLE2061AM
PARAMETER TEST CONDITIONS TAl TLE2061BM UNIT
MIN TYP MAX
T Input resistance 25°C 1012 Q
cj Input capacitance 25°C 4 pF
Zo Open-loop output impedance lo=0 25°C 280 Q
= i 25°C 65 82
CMRR Common-mode rejection ratio Vic = VicRmin, dB
Rg=50Q Full range 60
- 25°C 75 93
ksyR  Supply-voltage rejection ratio (AVcG +/AV)0) \F/‘C(Z'-‘ga és Vio£15V, dB
S = Full range 65
| Supply current 25°C 280 325 uA
CC upply currel
Vo =0, No load Full range 350
Supply-current change over operating
Alcc temperature range Full range 39 KA

T Full range is —55°C to 125°C.

TLE2061M operating characteristics at specified free-air temperature, Voc+ =15V, Tp = 25°C

TLE2061M
TLE2061AM
PARAMETER TEST CONDITIONS TLE2061BM UNIT
MIN TYP MAX
SR Slew rate at unity gain (see Figure 1) R =10k, Cp =100 pF 3.4 Vius
Vn Equivalent input noise voltage (see Figure 2) f=10Hz, Rs=200 59 nV/Hz
f=1kHz, Rg=20Q 43
VN(pp) Peak-to-peak equivalent input noise voltage f=0.1Hzto 10 Hz 11 uv
In Equivalent input noise current f=1kHz 1 fANHz
THD  Total harmonic distortion C\g();a)z; 2\, :{ o 0.025%
B4 Unity-gain bandwidth (see Figure 3) A= 10ka, Ci =100 pF 18 MHz
R =600 Q, CL =100 pF 1.3
tg Settling time 0.1% 3 us
0.01% 10
Bom Maximum output-swing bandwidth Ayp=1, RL=10kQ 140 kHz
Om Phase margin at unity gain (see Figure 3) RL=10ka, CL =100 pF 58
R =600 Q, Cp =100 pF 75°
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TLE2061M electrical characteristics at specified free-air temperature, Voc+ = £15 V (unless
otherwise noted)

TLE2061M ,TLE2061AM
PARAMETER TEST CONDITIONS Tat TLE2061BM UNIT
MIN TYP MAX
TLE2061M 25°C 28 3
Full range 6
25°C 0.5 1.5
Vio Input offset voltage TLE2061AM Full rango 50 mV
TLE2061BM 25 23 25
Full range 1.7
Gient of Vic=0,
wio zglr?a%eerature coefficient of input offset R'SC= 500 Full range 6 UV/eC
Input offset voltage long-term drift .
(see Note 4) 25°C 0.04 puV/mo
25°C 2 PA
o Input offset current Full range 20 Yy
] 25°C 4 pA
B Input bias current Full range m Yy
v c de input volt 25°C ~-11to13 -12to 16 \%
ICR ommon-mode input voltage range
Fullrange | —11t0 13 \
25°C 13 137
R =10kQ
Vom Maximum positive peak output voltage Full range 125 v
+ swing 25°C 12,5 13.2
RL =600 Q
Full range 12
25°C -13 -13.7
RL =10 kQ
Vo Maximum negative peak output voltage Full range -125 Y
T swing. 25°C -12.5 -13
RL =600 Q
Full range -12
Vo=%10V, 25°C 30 230
RL=10kQ Full range 20
Large-signal differential voltage Vo=0to8Y, 25°C 25 100
AVD  amplification RO = 6002 Full range 7 Vimy
Vo=0to-8Y, 25°C 3 25
RL=600Q Full range 1
i Input resistance 25°C 1012 Q
Cj Input capacitance 25°C 4 pF
Zo Open-loop output impedance lo=0 25°C 280 Q
= i 25°C 72 90
CMRR Common-mode rejection ratio \F’{C_"SV '%Rm'"' dB
s=50 Full range 65
kSVR Supply-voltage rejection ratio Voo+=15Vito 15V, 25°C 75 93 @B
(AVcc+/AViO) Rs=50Q Full range 65

1 Full range is —55°C to 125°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to TA = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE2061M electrical characteristics at specified free-air temperature, Voc+ = £15 V (unless

otherwise noted) (continue)

TLE2061M ,TLE2061AM
PARAMETER TEST CONDITIONS Tat TLE2061BM UNIT
MIN TYP MAX
) Supply current 25°C 290 350 JA
cC y cul
7!
e — - Vo=0, Noload Full range 375
upply-current change over operating
Alcc temperature range Full range 46 HA
t Full range is —55°C to 125°C.
TLE2061M operating characteristics at specified free-air temperature, Voo =15V
TLE2061M
TLE2061AM
PARAMETER TEST CONDITIONS - TaT TLE2061BM UNIT
MIN TYP MAX
’ . ) 25°C 2 34
SR Slew rate at unity gain (see Figure 1) R =10kQ, Cp =100 pF Vius
Full range 1.8
f=10Hz, Rg=20Q 25°C 70
V Equivalent input noise voltage (see Figure 2
n . P oo (see Figure 2) =, Rg =20 25°C 40 nvAHz
VN(PP) Peak-to-peak equivalent input noise voltage |f=0.1 Hzto 10 Hz 25°C 1.1 nv
In Equivalent input noise current f=1kHz 25°C 1.1 fANHz
- Ayp =2, f=10kHz, o
THD Total harmonic distortion Vo@Pp) =2V, R_=10kQ 25°C 0.025%
o ] ] RL=10kQ, CL =100 pF 25°C 2
B4 Unity-gain bandwidth (see Figure 3) MHz
R =600 Q, Cp. =100 pF 25°C 1.5
t Settling time 0.1% 25°C S
S o 0.01% 25°C 10 ue
Bom Maximum output-swing bandwidth Ayp=1, R =10kQ 25°C 40 kHz
) o ) RL =10 kQ, CL =100 pF 25°C 60°
om Phase margin at unity gain (see Figure 3)
R =600 Q, Cp =100 pF 25°C 70°

1 Full range is ~55°C to 125°C.
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TLE2061Y electrical characteristics at Voe+ =15 V, Tp = 25°C (unless otherwise noted)

TLE2061Y
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX
Vio Input offset voltage 0.6 3] mv
o Input offset voltage long-term drift (see Note 4, 0.04 V/mo
VIO p ge long ( ) Vig=o0, Rg=50Q u
llo Input offset current 2 pA
B Input bias current 4 pA
-1 -12
VICR Common-mode input voltage range to to \
13 16
v Maxi i K outout volta ) RL =10 kQ 132 137 v
laximum positive peak output voltage swin
OM+ P P P 9 9 RL = 600 Q 125 132
v Maod . K outout volt ) RL=10kQ -132 -137 v
- laximum negative peak output voltage swin
oM < pe P 9 9 RL =600 Q -125 -13
Vo=+10V, R =10kQ 30 230
AvD Large-signal differential voltage amplification Vo=0to8V, R =600Q 25 100 V/mV
Vo=0to-8V, R_=600Q 3 25
T Input resistance 1012 Q
[+] Input capacitance 4 pF
Zo Open-loop output impedance lo=0 280 Q
CMRR  Common-mode rejection ratio Rg=50Q, Vic = Vicrmin 72 90 dB
L i Vec+=+5Vtoxi5YV,
kSVR Supply-voltage rejection ratio (AVcc/AV|0) Rs =500 75 93 dB
lcc Supply current Vo=0, No load 290 350 MA

NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to TA = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.

TLE2061Y operating characteristics at Voo+ =115V, Tp =25°C

TLE2061Y
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX
SR Slew rate at unity gain (see Figure 1) R =10k, Cp =100 pF 2.6 3.4 Vius
v Equivalent inbut noi itage (see Fi 2) f=10Hz, Rg=20Q 70 iz
uivalent input noise voltage (see Figure
n a P 9 < f=1KHz, Rg=200 40 nVAHz
VN(PP) Peak-to-peak equivalent input noise voltage f=0.1 Hzto 10 Hz 1.1 uv
In Equivalent input noise current f=1Hz 1.1 fANHZ
o Ayp =2, f=10kHz, o
THD Total harmonic distortion VoPP) =2V, R =10k 0.025%
R =10 Cp =100 pF 2
B Unity-gain bandwidth (see Figure 3) L ke L d MHz
RL =600 Q, CL =100 pF 1.5
t Settling time 0.1% 3
ing ti
s 9 0.01% 10 ue
Bom Maximum output-swing bandwidth Ayp=1, R =10kQ 40 kHz
. ; . ) RL=10kQ, C.=100 pF 60°
Om Phase margin at unity gain (see Figure 3)
RL =600 Q, Ci_=100 pF 70°
b TEXAS
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TLE2062C electrical characteristics at specified free-air temperature, Voc+ =

otherwise noted)

15 V (unless

TLE2062C
. TLE2062AC
PARAMETER TEST CONDITIONS TAl TLE2062BC UNIT
MIN TYP MAX
25°C 1 5
TLE2062C
Full range 5.9
25°C 0.9 4
Vio Input offset voltage TLE2062AC mV
Full range 4.9
25°C 0.7 3
TLE2062BC
Full range 3.9
— - Vic=0, Rg=50Q
o0 Temperature coefficient of input offset voltage Full range 6 puv/eC
Input offset voltage long-term drift (see Note 4) 25°C 0.04 uV/mo
25°C 1 pA
llo Input offset current
Full range 0.8 nA
. 25°C 3 pA
iB Input bias current
Full range 2 nA
-1.6 -2
25°C to to \
VICR Common-mode input voltage range 4 6
-1.6
Full range to \'
4
25°C 3.5 3.7
R =10kQ
Vv Maximum positive peak output volt i Full range 33 Y
Si utput voltage swin
OM+ P P P 9 9 25°C 25 31
RL=100Q
Full range 2
25°C -3.7 -39
RL=10kQ
\ Maximum negative peak output voltage swi Fulrange | -33 v
- i utput v e swin
oM gatvep put voltage swing 25°C 25 -27
RL=100Q
Full range -2
25°C 15 80
Vo=%28YV, R =10kQ
Full range 2
A Large-signal differential volt lificati Vo=0to2V, RL=100Q 25°C 078 d VimV
arge-signal differential voltage amplification =0to2V, = -
VD ge-sig g piica o L Full range 0.5
25°C 0.5 3
Vo=0t0-2V, R_L=100Q
Full range 0.25
5 Input resistance 25°C 1012 Q
[ Input capacitance 25°C 4 pF
2y Open-loop output impedance lo=0 25°C 560 Q
) o ) ’ 25°C 65 82
CMRR  Common-mode rejection ratio Vic =Vicrmin, Rg=50Q dB
. Full range 65
_— . Vec+=x5Vto+15V, 25°C 75 93
Supply-voltage rejection ratio (AV /AV T dB
ksvr pply-voltage rej (&Vec+/AVio) |pgZ50 0 Full rangs s

1 Full range is 0°C to 70°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150 °C extrapolated
to TA = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE2062C electrical characteristics at specified free-air temperature, Voc+ = +5 V (unless

otherwise noted) (continued)

TLE2062C
TLE2062AC
PARAMETER TEST CONDITIONS Tat TLE2062BC UNIT
MIN TYP MAX
| Suppl ¢ 25°C 560 620 uA
cc upply curren
— — Vo =0, No load Full range 635
upply-current change over operating
Alce temperature range Full range 26 HA
1 Full range is 0°C to 70°C.
TLE2062C operating characteristics at specified free-air temperature, Vog+ =15V
TLE2062C
TLE2062AC
PARAMETER TEST CONDITIONS Tat TLE2062BC UNIT
MIN TYP MAX
o : 25°C 22 34
SR Slew rate at unity gain (see Figure 1) RL=10kQ, Cp =100 pF Vius
Full range 2.1
v Equivalent inout noi age (see Figure 2) f=10Hz, Rg=20Q 25°C 59 100 .
uivalent input noise voltage (see Figure
n a P 9 9 f=1kHz, Rg =200 25°C 43 eo|" 2
VN(PP)  Peak-to-peak equivalent input noise voltage f=0.1Hzto 10 Hz 25°C 11 nv
In Equivalent input noise current f=1kHz 25°C 1 fANHZ
I . Vopp)=2V, RL=10kQ, o o
THD Total harmonic distortion AVD = 2, £ =10 kHz 25°C 0.025%
o ] R_=10kQ,  CL=100pF 25°C 1.8
B4 Unity-gain bandwidth (see Figure 3) MHz
RL=100Q,  Cp=100pF 25°C 1.3
o 0.1% 25°C 5
Settling time us
0.01% 25°C 10
Bom Maximum output-swing bandwidth Ayp=1, R =10kQ 25°C 140 kHz
o Ph in at unity gain (se6 Figure 3) R_L=10kQ,  Cp=100pF 25°C 58°
ase margin at unity gain (see Figure
m 9 g 9 RL-100%, CL=100pF | 25C 750
T Full range is 0°C to 70°C.
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TLE2062C électrical characteristics at specified free-air temperature, Vcc+ = £15 V (unless
otherwise noted)

TLE2062C
TLE2062AC
PARAMETER TEST CONDITIONS Tat TLE2062BC UNIT
MIN TYP MAX
25°C 0.9 4
TLE2062C
Full range 4.9
: 25°C 0.8 2
Vio Input offset voltage TLE2062AC mV
Full range 2.9
25°C 0.5 1
TLE2062BC
Full range 1.9
— -~ Vic=0, Rg=50Q
ay)jo  Temperature coefficient of input offset voltage Full range 6 uv/eC
Input offset voltage long-term drift (see Note 4) 25°C 0.04 uV/mo
25°C 2 pA
lio Input offset current
Full range 1 nA
] 25°C 4 pA
B Input bias current
Full range 3 nA
-1 -12
25°C to to \Y
13 16
VicR Common-mode input voltage range "
Full range to v
13
25°C 13.2 13.7
Ry =10kQ
V Maxim itive peak output volt i Full range 13 A
ximum positive utput voltage swin, -
OM+ postivep P ge swing 25°C | 125 182
RL =600 Q
Full range 12
25°C -13.2 -13.7
R =10kQ
\/ Maximum negati Kk output volta i Full range _18 \
- ximum negative peak output voltage swin
oM gatve p P ge swing 25°C | -125 -13
RL =600 Q
Full range =12
25°C 30 230
Vo=+10V, R =10kQ
Full range 20
) ! ) o 25°C 25 100
AvD Large-signal differential voltage amplification Vo=0to8Y, RL=600Q VimV
Full range 10
25°C 3 25
Vo=0to-8V, R =600Q
Full range
T Input resistance 25°C 1012 Q
Cj Input capacitance 25°C 4 pF
2o Open:loop output impedance lo=0 25°C 560 Q
. , ) 25°C 72 90
CMRR Common-mode rejection ratio Vic = Vicrmin, Rg=50Q dB
Full range 70
- . ) Voc+=15Vto+15V, 25°C 75 93
ki Supply-voltage rejection ratio (AVc G +/AV dB
SVR pply-voltage rej (AVee+/AVIO) | RgZs0 @ Full range 75

T Full range is 0°C to 70°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at T = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE2062C electrical characteristics at specified free-air temperature,

otherwise noted) (continued)

Veg+ = £15 V (unless

TLE2062C
TLE2062AC
PARAMETER TEST CONDITIONS TA1' TLE2062BC UNIT
MIN TYP MAX
| Suopl t 25°C 625 690 WA
cc upply curren
Vo=0V, No load Full range 715
Supply-current change over operating
Alce temperature range Full range 36 wA
T Full range is 0°C to 70°C.
TLE2062C operating characteristics at specified free-air temperature, Vog+=%15V
TLE2062C
TLE2062AC
PARAMETER TEST CONDITIONS Tat TLE2062BC UNIT
MIN TYP MAX
o ] 25°C 26 34
SR Slew rate at unity gain (see Figure 1) Ry =10 kQ, CL =100 pF Vius
Full range 2.5
v Equivalent input noise voltage (see Figuro 2) f=10 Hz, Rg=20Q 25°C 70 100 i
ui i noise voltage (see Figure
n a P 9 9 f=1KkHz, Rg=20Q 25°C 40 6o |"Vhz
VN(PP)  Peak-to-peak equivalent input noise voltage f=0.1Hzto 10 Hz 25°C 1.1 uv
In Equivalent input noise current f=1kHz 25°C 1.1 fANHZ
T Vorp)=2V, RL=10kQ o o
THD Total harmonic distortion AVD =2, f= 10 kHz 25°C 0.925Aa
o ) ] RL=10kQ,  C_=100pF 25°C 2
B4 Unity-gain bandwidth (see Figure 3) MHz
RL=600Q,  Cp=100pF 25°C 15
o 0.1% 25°C 5
Settling time us
0.01% 25°C 10
Bom Maximum output-swing bandwidth Ayp=1, R =10kQ 25°C 40 kHz
] o ] RL=10kQ,  Cp_=100pF 25°C 60°
Om Phase margin at unity gain (see Figure 3)
RL=600Q,  Cp=100pF 25°C 70°
1 Full range is 0°C to 70°C.
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TLE2062l electrical characteristics at specified free-air temperature, Voo + =15 V(unless otherwise

noted)
TLE2062I
TLE2062Al
PARAMETER TEST CONDITIONS Tat TLE2062BI UNIT
MIN TYP MAX
25°C 1 5
TLE2062!
Full range 6.3
!
‘ 25°C 0.9 4
Vio Input offset voltage TLE2062Al - mV
Full range 5.3
25°C 0.7 3
TLE2062BI
Full range 4.3
— - Vic =0, Rg=50Q
w0 Temperature coefficient of input offset voltage Full range 6 uv/eCc
Input offset voltage long-term drift (see Note 4) 25°C 0.04 wV/mo
25°C 1 pA
llo Input offset current
Full range 2 nA
] 25°C 3 pA
B Input bias current
Full range 4 nA
-1.6 -2
25°C to to v
4 6
VICR Common-mode input voltage range 1o
Full range to Vv
4
25°C 3.5 3.7
RL =10 kQ
v Maxim i K outout volt ) Full range 3.1 v
aximum positive peak output voltage swin
OM+ p p p g 9 255G 25 31
RL=100Q
Full range 2
25°C -37 -39
RL = 10 kQ
V Maximum negative peak output voltage swin: Full range -8 \
OM- g 9 9 25°C -25 -27
RL=100Q
Full range -2
25°C 15 80
Vo=%28YV, RL =10 kQ
Full range 2
o ) I 25°C 0.75 45
AvD Large-signal differential voltage amplification Vpo=0to2V, R =100 Q V/mV
Full range 0.5
25°C 0.5 3
Vo=0to-2V, R =100Q
Full range 0.25
i Input resistance 25°C 1012 Q
Cj Input capacitance 25°C 4 pF
2o Open-loop output impedance lo=0 25°C 560 Q
o . ) 25°C 65 82
CMRR  Common-mode rejection ratio Vic = Vicpmin, Rg=50Q " dB
Full range 65
_— ) Vco+=+5Vtot 15V, 25°C 75 93
k Supply-voltage rejection ratio (AV, /AV - dB
SVR pply-voltage rej (AVec+/AVio) | rg 250 Full range 65

1 Full range is —40°C to 85°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150 °C extrapolated
to T = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE2062l electrical characteristics at specified free-air temperature, Voo + =15V (uniess otherwise
noted) (continued)

TLE20621
TLE2062Al
PARAMETER TEST CONDITIONS Tat TLE2062BI UNIT
MIN  TYP MAX
y Suppl t 25°C 560 620 uA
cC upply curren
— — - Vo=0, No load Full range 640
upply-current change over operating
Alce temperature range Full range 54 KA
t Full range is —40°C to 85°C.
TLE2062I operating characteristics at specified free-air temperature, Voc+ =5V
TLE20621
TLE2062Al
PARAMETER TEST CONDITIONS Tat TLE2062BI UNIT
MIN TYP MAX
o . 25°C 2.2 3.4
SR Slew rate at unity gain (see Figure 1) RL=10kQ, Cp =100 pF Vius
Full range 1.7
v Equivalent input noi tage (see Flgure 2) f=10 Hz, Rg=20Q 25°C 59 100 _—
uivalent input noise voltage (see Figure N
n q P g g f=1KkHz, Rg =200 25°C 43 60| 7
VN(PP) Peak-to-peak equivalent input noise voltage f=0.1Hzto 10 Hz 25°C 1.1 uv
In Equivalent input noise current f=1kHz 25°C 1 fANHZ
T Vopp)=2V, R_=10kQ o o
THD Total harmonic distortion AVD = 2, f=10 kHz 25°C 0.025%
i . _ . RL =10kQ, CL =100 pF 25°C 1.8
B4 Unity-gain bandwidth (see Figure 3) MHz
) RL=100Q, C =100 pF 25°C 1.3
Settling time 0.1% 25°C >
ing ti
9 0.01% 25°C 10 He
Bowm Maximum output-swing bandwidth Ayp =1, R =10 kQ 25°C 140 kHz
) o ) RL=10kQ, - Cp =100 pF 25°C 58°
Om - Phase margin at unity gain (see Figure 3)
R =100 Q, Cp =100 pF 25°C 75°
1 Full range is —40°C to 85°C.
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TLE20621 electrical characteristics at specified free-air temperature, Voc:+ =

otherwise noted)

+15 FV (unless

TLE2062I
TLE2062Al
PARAMETER TEST CONDITIONS Tat TLE2062BI UNIT
MIN TYP MAX
25°C 0.9 4
TLE2062!
Full range 5.3
25°C 0.8 2
Vio Input offset voltage TLE2062Al mV
Full range 3.3
25°C 0.5 1
TLE2062BI
Full range 2.3
— - Vic=0, Rg=50Q
o0 Temperature coefficient of input offset voltage Full range 6 uv/eC
Input offset voltage long-term drift (see Note 4) 25°C 0.04 uV/mo
25°C 2 pA
llo Input offset current
Full range 3 nA
. 25°C 4 pA
B Input bias current
Full range 5 nA
-1 -12
25°C to to \"
13 16
VICR Common-mode input voltage range 1
Full range to \'
13
25°C 13.2 13.7
RL=10kQ
v Mexi it K outout volt X Full range 13 v
Ximum e swin
OM+ laximum positive peak output voltage g 25°C 25 182
R =600 Q
Full range 12
25°C -132 =137
RL=10kQ
v Masi i K outout voliage swi Full range -13 v
- laximum negative peak output voltage swin
oM™ gatver P g 9 25°C -125 -18
RL =600 Q
Full range -12
25°C 30 230
Vo=+10V, RL =10kQ
Full range 20
A L ignal diff tial volt lificati V, Oto 8V, RL =600 Q 25°C % 100 VimV
arge-signal differential voltage amplification =0to8Y, =
VD gesia 9 P 0 L Full range 10
25°C 3 25
Vo=0t0-8V, RL=600Q
Full range 1
1 Input resistance 25°C 1012 Q
] Input capacitance 25°C 4 pF
20 Open-loop output impedance lo=0 25°C 560 Q
o . i 25°C 72 90
CMRR  Common-mode rejection ratio Vic =V|icrmin, Rg=50Q dB
Full range 65
- " Vec+=x5Vto+15V, 25°C 75 93
Supply-voltage rejection ratio (AV /AV ¥ dB
ksvr pply-voltage rej (AVec/AVio)  |pgZs0 0 Full range 65

1 Full range is —40°C to 85°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150 °C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE20621 electrical characteristics at specified free-air temperature, Voot = +15 V (uniess
otherwise noted) (continued)

TLE2062I
TLE2062Al
PARAMETER TEST CONDITIONS TAT TLE2062BI UNIT
MIN TYP MAX
| Supply ¢ t 25°C 625 690 A
CC upply curren W
— - Vo =0, No load Full range 720
upply-current change over operating
Alce temperature range Full range 7 KA
1 Full range is —40°C to 85°C.
TLE2062I operating characteristics at specified free-air temperature, Voc+ =15V
TLE20621
TLE2062Al1
PARAMETER TEST CONDITIONS Tat TLE2062BI UNIT
MIN TYP MAX
o ) 25°C 2.6 3.4
SR Slew rate at unity gain (see Figure 1) Ry =10kQ, CL =100 pF Vips
Full range 21
v Equivalent inout nok age (see Fi 2) f=10Hz, Rg=20Q 25°C 70 100 VATG
uivalent input noise voltage (see Figure
n a P ¢ 9 f=1kHz, Rg =20 Q 25°C 40 60|
VN(PP) Peak-to-peak equivalent input noise voltage f=0.1Hzto 10 Hz 25°C 11 uv
In Equivalent input noise current f=1kHz 25°C 1.1 fANHz
L . VopPp)=2V, RL=10kQ o
THD Total harmonic distortion AVD =2, f= 10 kHz 25°C 0.025%
) ) ) ) RL =10 kQ, Cp =100 pF 25°C 2
B4 Unity-gain bandwidth (see Figure 3) MHz
R =600 Q, Cp =100 pF 25°C 1.5
o 0.1% 25°C 5
Settling time us
0.01% 25°C 10
Bom Maximum output-swing bandwidth Ayp=1, R =10kQ 25°C 40 kHz
) o ) RL=10kQ,  C=100pF 25°C 60°
om Phase margin at unity gain (see Figure 3)
Ry =600 Q, CL =100 pF 25°C 70°
T Full range is —40°C to 85°C.
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TLE2062M electrical characteristics at specified free-air temperature, Vog+=+5V

TLE2062M
TLE2062AM
PARAMETER TEST CONDITIONS Tat TLE2062BM UNIT
MIN  TYP MAX
25°C . 1 5
TLE2062M
Full range 7
25°C 0.9 4
Vio Input offset voltage TLE2062AM mvV
Full range 6
25°C 0.7 3
TLE2062BM
: Full range 5
— - Vic =0, Rg=50Q
ay|o  Temperature coefficient of input offset voltage Full range 6 uv/eC
Input offset voltage long-term drift (see Note 4) 25°C 0.04 pnV/mo
25°C 1 pA
llo Input offset current
Full range 15 nA
! 25°C 3 pA
B Input bias current -
Full range 30 nA
-1.6 -2
25°C to to \
. .4 6
VicrR Common-mode input voltage range 10
Full range to \
4
25°C 35 37
RL =10kQ
Full range 3
Maximum positive peak output FK and JG _ 25°C 25 3.6
Vom+ voltage swing packages RL=6000 Full range 2 v
D and P 25°C 25 31
R =100 Q
packages L Full range 2
25°C -35 -39
RL =10kQ
Full range -3
Maximum negative peak output | FK and JG _ 25°C -25 -85
Vom- voltage swing packages AL =600 Full range -2 v
DandP 25°C -25 =27
RL=100Q
packages L Full range -2
25°C 15 80
Vo=128YV, R =10kQ
Full range 2
25°C 1 65
Vo=0to25V, R =600Q
EK ﬁnd JG Full range 0.5
Large-signal differential voltage | PACK@98s’ P _ 25°C 1 16
AvD amplification Vo=0t-25V, R =602 Full range 0.5 vimv
25°C 0.756 45
Vo=0to2V, RL=100Q
|pandp Full range 0.5
packages 25°C 05 3
Vo=0to-2V, RL=100Q
Full range | 0.25

T Full range is —55°C to 125°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150 °C extrapolated
to T = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE2062M electrical characteristics at specified free-air temperature, Vgc+ = 5 V (unless
otherwise noted)

TLE2062M
TLE2062AM
PARAMETER TEST CONDITIONS Tat TLE2062BM UNIT
MIN TYP MAX
T Input resistance 25°C 1012 Q
[+ Input capacitance 25°C 4 pF
20 Open-loop output impedance lo=0 25°C 560 Q
Vic = VicRmin 25°C 65 82
CMRR  Common-mode rejection ratio _ dB
g Rg=50Q, Fullrange | 60
K Supply-volt ecti tio (AV, AVio) Vecct=%5Vto 15V, 25°C 75 93 B
upply-voltage rejection ratio =
SVR pply: ge rej CC+/AVIO Rg=50Q Full range 5
| Supply current (twe lifiers) 257C 560 620
cc upply current (two amplifiers
Vo=0, No load Full range 650
Supply-current change over operating
Alce temperature range (two amplifiers) Full range 2 KA

1 Full range is —55°C to 125°C.

TLE2062M operating characteristics at specified free-air temperature, Tp =25°C, Vog+ =15V

TLE2062M
TLE2062AM
PARAMETER TEST CONDITIONS TLE2062BM UNIT
MIN TYP MAX
SR Slew rate at unity gain (see Figure 1) RL =10 kQ, C =100 pF 3.4 Vius
i . i . f=10Hz, Rg=20Q 59
Vn Equivalent input noise voltage (see Figure 2) Py Rg=200 yr nVAHz
VN(ppP)  Peak-to-peak equivalent input noise voltage f=0.1 Hzto 10 Hz 1.1 uv
In Equivalent input noise current f= 1kHz 1 fANHZ
THD  Total harmonic distortion X%P:); 2V RL=toKe 0.025%
B4 Unity-gain bandwidth (see Figure 3) AL = 10k, Ci = 100pF 18 MHz
RL=600Q,  C =100pF 1.3
Settling time 0.1% 5 us
0.01% 10
Bom Maximum output-swing bandwidth Ayp =1, RL=10kQ 140 kHz
. ! . . RL =10 kQ, Cp =100 pF 58°
Om Phase margin at unity gain (see Figure 3) RL=6000, CL=100pF o
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TLE2062M electrical characteristics at specified free-air temperature, Voc+ = £15 V (unless
otherwise noted) :

TLE2062M
TLE2062AM
PARAMETER TEST CONDITIONS TA'I' TLE2062BM UNIT
MIN TYP MAX
25°C 0.9 4
TLE2062M
Full range 6
25°C 0.8 2
Vio Input offset voltage TLE2062AM mvV
Full range 4
25°C 0.5 1
TLE2062BM
‘ Full range 3
— - Vic=0, Rg=50Q
ay)j0  Temperature coefficient of input offset voltage Full range 6 uv/eCc
Input offset voltage long-term drift (see Note 4) 25°C 0.04 uv/mo
25°C 2 pA
llo Input offset current
Full range 20 nA
| 25°C 4 pA
B Input bias current
Full range 40 nA
=11 -12
25°C to to v
13 16
VicR  Common-mode input voltage range ”
Full range to \
13
25°C 13 13.7
R =10kQ
V Maximum positive peak output voltage swin Full range 125 v
utput v wi
OM+ P P P 9 9 25°C 125 132
RL =600 Q
Full range "
25°C -13 -137
R =10kQ
V Maximum negative peak output voltage swing Fulrange | -12.5 \
OM- 25°C -125 -13
RL =600 Q
Full range -1
25°C 30 230
Vo=t10V, Ry =10kQ
Full range 20
A Large-signal differential voltage amplification Vo=0to8YV, R =600 Q 25°C % 100 V/imV
VD ge-sig ge amp 0= ’ L= Full range 7
25°C 3 25
Vo=0t0-8V, RL=600Q
Full range 1
i Input resistance 25°C 1012 Q
[ Input capacitance 25°C 4 pF
'Zo Open-loop output impedance lo=0 25°C 560 Q
. ) ) 25°C 72 90
CMRR Common-mode rejection ratio Vic =Vicrmin, Rg=50Q dB
Full range 65
" ) Voc+=15Vtox15V, 25°C 75 93
k Supply-voltage rejection ratio (AV AV dB
SVR pply-voltage rej AVec+/AVio) g 250 @ Full range 65

T Full range is ~55°C to 125°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150 °C extrapolated
to T = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE2062M electrical characteristics at specified free-air temperature, Voc+ = £15 V (unless
otherwise noted)

TLE2062M
TLE2062AM
PARAMETER TEST CONDITIONS 1Al TLE2062BM UNIT
MIN TYP MAX
Icc Supply current 25°C 625 690 nA
C
— — - Vo=0, No load Full range 730
upply-current change over operating
AlcC  temperature range Full range 97 HA
1 Full range is -55°C to 125°C.
TLE2062M operating characteristics at specified free-air temperature, Voc+ =+15V
TLE2062M
TLE2062AM
PARAMETER TEST CONDITIONS Tat TLE2062BM UNIT
MIN TYP MAX
; " ) 25°C 2 3.4
SR Slew rate at unity gain (see Figure 1) R =10k, CL =100 pF Vius
Full range 1.8
V Equivalent input noise voltage (see Figure 2) f=10Hz, Rg=202 25°C 70 VANHz
u
n a P ¢ 9 f=1 kHz, Rg =20 Q 25°C 40 mYRz
VN(PP) Peak-to-peak equivalent input noise voltage f=0.1Hzto 10 Hz 25°C 1.1 pv
In Equivalent input noise current f=1kHz 25°C 1.1 fANHZ
e Vopp)=2V, R_L=10kQ, o o
THD Total harmonic distortion AVD = )2 f= 10 kHz 25°C 0.025%
RL =10kQ, CL =100 pF 25°C 2
B4 Unity-gain bandwidth (see Figure 3) L L P MHz
RL=600Q,  CL=100pF 25°C 15
Settling time 0.1% 25°C 5
9 0.01% 25°C 10 Hs
Bom Maximum output-swing bandwidth Ayp=1, R =10kQ 25°C 40 kHz
) o ) RL=10kQ,  Cp=100pF 25°C 60°
om Phase margin at unity gain (see Figure 3)
RL=600Q,  Ci=100pF 25°C 70°
1 Full range is -55°C to 125°C.
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TLE2062Y electrical characteristics at Voo = 15 V, Tp = 25°C (unless otherwise noted)

TLE2062Y
PARAMETER TEST CONDITIONS Wi TYP  WAX ] UNIT
Vio Input offset voltage 0.9 41 mv
avio Input offset voltage long-term drift (see Note 4) Vig=0, Rg =500 0.04 uv/mo
[[Te} Input offset current 2 pA
B Input bias current 4 pA
-1 -12
VICR Common-mode input voltage range to to \
13 16
VoM + Maximum positive peak output voltage swing AL - 10k 132 137 \
RL =600 Q 125 132
VOM-  Maximum negative peak output voltage swing RL=10ko -132 -187 \
RL =600 Q -12.5 -13
Vo=%10V, R =10kQ 30 230
AvD Large-signal differential voltage amplification Vo=0to8Y, R =600 Q 25 100 V/imV
' Vo=0to-8V, R =600 Q 3 25
T Input resistance 1012 Q
Cj Input capacitance 4 pF
2z Open-loop output impedance lo=0 560 Q
CMRR Common-mode rejection ratio Vic = VIcrmin, Rg=50Q 72 90 dB
ksVR Supply-voltage rejection ratio (AVGG/AV|Q) X(S:(ijg; 35 Vio 15V, 75 93 dB
Icc Supply current Vo =0, No load 625 690 HA

NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150 °C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.

TLE2062Y operating characteristics at Voo =+15V, Ty =25°C

TLE2062Y
PARAMETER TEST CONDITIONS — N VP WAX] UNIT
SR Slew rate at unity gain (see Figure 1) R =10k, Cp =100 pF 2.6 3.4 4| Vius
Vn Equivalent input noise voltage (see Figure 2) f=10Hz, Rs=202 70 nVAHz
f=1kHz, Rg=20Q 40
VN(PP)  Peak-to-peak equivalent input noise voltage f=0.1 Hzto 10 Hz 1.1 uv
In Equivalent input noise current f=1Hz 11 fANHZ
THD Total harmonic distortion X\%Pf;_,’: 2V, f‘l— by 01,?sz9’ 0.025%
B Unity-gain bandwidth (see Figure 3) AL-10ka, Ci = 100pF 2 MHz
RL =600 Q, Cp =100 pF 1.5
Settling time 0.1% > us
0.01% 10
Bom Maximum output-swing bandwidth Ayp=1, RL=10kQ 40 kHz
) . . ) RL =10kQ, Cp =100 pF 60°
Om Phase margin at unity gain (see Figure 3)
R =600 Q, Cp =100 pF 70°
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TLE2064C electrical characteristics at specified free-air temperature, Veeo: =

otherwise noted)

+5 V (unless

TLE2064C
TLE2064AC
PARAMETER TEST CONDITIONS Tat TLE2064BC UNIT
MIN TYP MAX
25°C 12 7
TLE2064C Full range 7.9
25°C 12 6
Vio Input offset voltage TLE2064AC Fullrangs 59 mV
25°C 0.8 3.5
TLE20648C Full range 4.4
a0 Temperature coefficient of input offset voltage Vic=0. Rs=500 25°C 6 pnv/°C
Input offset voltage long-term drift (see Note 4) Full range 0.04 uv/mo
llo Input offset current 25°C ! PA
Full range 0.8 nA
X 25°C 3 pA
iB Input bias current Full ange > A
-1.6 -2
25°C to to \
4 6
VICR Common-mode input voltage range 16
Full range to \'
4
RL=10kQ 25°C 3.5 37
3 " X Full range 3.3
VoMm+ Maximum positive peak output voltage swing 750 25 X Vv
RL=1000 Full range 2
R = 10ka 25°C -37 -39
VoM- Maximum negative peak output voltage swing l Fullrange | -3.3 \'
25°C -25 -27
AL=1000 Full range ~2
Vo=%128YV, RL=10kQ 25°C 1 8
! Full range 2
AvD Large-signal differential voltage amplification Vo=0to2V, RL=100Q 25°C 0.78 4 V/imV
! Full range 0.5
25°C 0.5 3
Vo=0to-2V, R =100Q Fullrange | 0.15
i Input resistance 25°C 1012 Q
Cj Input capacitance 25°C 4 pF
2 Open-loop output impedance lop=0 25°C 560 Q
CMRR Common-mode rejection ratio Vic =V|crmin, Rg=50Q 25°C & i dB
Full range 65
- . Vi =t5Vto+15V, 25°C 75 93
ksvR  Supply-voltage rejection ratio (AVcC+ /AV|Q) Rgc=i50 Q Full range 75 dB

1 Full range is 0°C to 70°C.
NOTE 1: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to TA = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE2064C electrical characteristics at specified free-air temperature, Voco+ =

otherwise noted) (continued)

+5 V (unless

TLE2064C
TLE2064AC
PARAMETER TEST CONDITIONS Tat TLE2064BC UNIT
) MIN TYP MAX
| Suopl " ifiers) 25°C 1.12 1.3 mA
cc upply current (four amplifiers;
1 1.
Vo=0, No load Full range 3
Supply-current change over operating o
Alcc temperature range (four amplifiers) Full range 52 HA
Vo1/Vo2 Crosstalk attenuation Ayp =1000, f=1kHz 25°C 120 dB
T Full range is 0°C to 70°C.
TLE2064C operating characteristics at specified free-air temperature, Vgc. =15V
TLE2064C
TLE2064AC
PARAMETER TEST CONDITIONS TAt TLE2064BC UNIT
MIN TYP MAX
. . " 25°C 2.2 3.4
SR Slew rate at unity gain (see Figure 1) RL =10k, Cp =100 pF Vius
Full range 2.1
v Equivalent inout nol Hage (see Fi 2) f=10Hz, Rg=20Q 25°C 59 100 VAT
uivalent input noise voltage (see Figure °
n . P 9 9 f=1 KHz, Rg =20 Q 43 eo0|""F
VN(PP) Peak-to-peak equivalent input noise voltage | f=0.1 Hzto 10 Hz 25°C 1.1 uv
In Equivalent input noise current f=1kHz 25°C 1 fANHZ
— AyDp =2, f=10kHz, o o
THD Total harmonic distortion VO(PP) Zav RL =10 kQ 25°C 0.025%
. ) ) ) RL=10kQ, C =100 pF 1.8
B4 Unity-gain bandwidth (see Figure 3) 25°C MHz
RL=100Q, CL =100 pF 1.3
€=0.1% 5
t Settling time 25°C
S 9 £=0.01% 10 us
Bom Maximum output-swing bandwidth Ayp=1, Rp=10kQ 25°C 140 kHz
RL=10kQ Cp =100 pF 58°
Om Phase margin at unity gain (see Figure 3) L 2 L P 25°C
RL=100Q, CpL=100pF | . 75°
1 Full range is 0°C to 70°C.
3 1,
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TLE2064C electrical characteristics at specified free-air temperature, Vco+ = +15 V (unless
otherwise noted)

TLE2064C
TLE2064AC
PARAMETER TEST CONDITIONS Tal TLE2064BC UNIT
MIN TYP MAX
25°C 0.9 6
TLE2064C
Full range 6.9
25°C 0.9 4
Vio Input offset voltage TLE2064AC mvV
Full range 4.9
25°C 0.7 2
TLE2064BC
Full range 4
— - Vic=0, Rg=50Q
ow/|0 Temperature coefficient of input offset voltage 25°C 6 puv/eC
Input offset voltage long-term drift (see Note 4) Full range 0.04 uV/mo
25°C 2 pA
llo Input offset current
Full range 1 nA
. 25°C 4 pA
B Input bias current
Full range 3 nA
-1 -12
25°C to to v
X 13 16
VICR Common-mode input voltage range p”
Full range to \
13
25°C 132 13.7
Ry =10 kQ
Vi Maximum positive peak output volt i Fullrange 13 v
imu itive peak output voltage swin
OM+ P P P < 9 25°C 125 132
R =600 Q
Full range 12
25°C -132 -137
R =10kQ
\/ Maximum negative peak output voltage swin Full range _13 \'
- Wi
oM gatver P ¢ ¢ 25°C | -125 13
R =600 Q
Full range -12
25°C 30 230
Vo=%10V, R =10kQ
Full range 20
. . 25°C 25 100
AvD Large-signal differential voltage amplification Vo=0to8YV, RL =600 Q V/imv
Full range 10
. 25°C 3 25
Vo=0t0-8V, R =600Q
Full range 1
I Input resistance 25°C 1012 Q
[ Input capacitance 25°C 4 pF
2o Open-loop output impedance lo=0 25°C 560 Q
e ) . 25°C 72 90
CMRR  Common-mode rejection ratio Vic =V|crmin, Rg=50Q dB
Full range 70
o i Voce=+5Vto+15V, 25°C 75 93
k Supply-voltage rejection ratio (AV, /AV dB
SVR pply-voltage rej (AVoct/AaVio) | geTs0 g Full ange 7

T Full range is 0°C to 70°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE2064C electrical characteristics at specified free-air temperature, Voc+ = £15 V (unless
otherwise noted) (continued)

TLE2064C
TLE2064AC
PARAMETER TEST CONDITIONS Tat TLE2064BC UNIT
MIN TYP MAX
| Supl (¢ - 25°C 1.25 14 mA
cc upply current ( qur amplifiers) Full range 15
Supp!! ent change over operating Vo=0. Noload
ly-current ¢
Alce temperature range (four amplifiers) Full range 72 HA
Vo1/Vo2 Crosstalk attenuation Ayp =1000, |f=1kHz 25°C 120 dB
1 Full range is 0°C to 70°C.
TLE2064C operating characteristics at specified free-air temperature, Voo =+15V
TLE2064C
TLE2064AC
PARAMETER TEST CONDITIONS Tat TLE2064BC UNIT
MIN TYP MAX
o ) 25°C 26 34
SR Slew rate at unity gain (see Figure 1) R =10kQ, Cp =100 pF Vius
Full range 2.5
Vv Equivalent input noi Itage (see Figure 2) f=10Hz, Rg=200 25°C 010 VAHZ
input noise voltage (see Figure
n d P ¢ 9 f=1KHz, Rg=20Q 0 60| VE
VN(PpP) Peak-to-peak equivalent input noise voltage | f=0.1 Hzto 10 Hz 25°C 1.1 uv
In Equivalent input noise current f=1kHz 25°C 1 fANHz
- . Ayp=2, f=10kHz, o o
THD Total harmonic distortion VoPp) =2V, RL = 10kQ 25°C 0.025%
R =10 kQ, C =100 pF 2
By Unity-gain bandwidth (see Figure 3) L J L= TP § o5ec MHz
RL =600 Q, CL =100 pF 1.5
t Settling time e=01% 25°C >
s 9 €=0.01% 10 He
Bom Maximum output-swing bandwidth Ayp=1, RL =10 kQ 25°C 40 kHz
[ Phase margin at unity gain (see Figure 3) AL = 10k, Ci = 100 pF 25°C 50°
in at un
m 0 g 9 RL = 600 Q, CL = 100 pF 70°

1 Full range is 0°C to 70°C.
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TLE2064l electrical characteristics at specified free-air temperature, Voc+ =15V (unless otherwise

noted)
TLE20641
TLE2064Al
PARAMETER TEST CONDITIONS Tal TLE2064BI UNIT
MIN TYP MAX
TLE2064! 25°C 12 !
Full range " 83
V Input offset volta TLE2064AI 25°C 12 8 \
10 pu ot voliage Full range 7.3 m
25°C 0.8 3.5
TLE2064BI
Vie=0 Re =500 Full range 4.8
avio Temperature coefficient of input offset voltage 1c=9 S= 25°C 6 uv/rC
Input offset voltage long-term drift (see Note 4) Full range 0.04 puV/mo
1 Input offset current ' 25°C ! pA
10 P curre Full range 2 nA
| Input bias current 25°C 3 pA
1B pu urr Full range 4 nA
-1.6 -2
- 25°C to to v
) 4 6
VICR Common-mode input voltage range -
Full range to v
4
R = 10KQ 25°C 3.5 3.7
) » . L= Full range 3.1
VoM + Maximum positive peak output voltage swing ~25°C 25 3 \
AL=100Q Fuli range 2
25°C -37 -39
RL =10kQ
V Maximum negative peak output volta in, Fulrange | —3.1 '
OM- egative ped pu ge swing Ry = 1000 25°C -25 -27
L= Full range -2
Vpo=128YV, RL=10kQ 25°C L 80
O===8W L= Full range 2
A Large-signal differential voltage amplification Vo=0to2V, RL=100Q 25°C 9073 5 VimV
VD ge-sig ge amp 0= »ohL= Fdlirange | 05
25°C 0.5 3
Vo=0t-2V, R =1000 Fulirange | 0.15
f Input resistance 25°C 1012 Q
] Input capacitance 25°C 4 pF
4 Open-loop output impedance lo=0 25°C 560 Q
- . ) 25°C 65 82
CMRR Common-mode rejection 