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LM158, LM158A, LM258, LM258A
LM358, LM358A, LM358Y, LM2904, LM2904Q
DUAL OPERATIONAL AMPLIFIERS

SLOS068C — JUNE 1976 — REVISED JULY 1998

® \Vide Range of Supply Voltages: D, JG, P, OR PW PACKAGE

— Single Suppl y...3Vto30V (TOP VIEW)

(LM2904 and LM2904 Q... 3V to 26 V) or U
— Dual Supplies 10UT 1 8l Vec
, 1IN-[] 2 7[] 20UT

® | ow Supply-Current Drain Independent of o 6 [] 2IN-

Supply Voltage ...0.7 mA Typ GND [] 4 5[] 2IN+
® Common-Mode Input Voltage Range

Includes Ground, Allowing Direct Sensing

Near Ground LM158, LM158A . .. FK PACKAGE

] (TOP VIEW)
® | ow Input Bias and Offset Parameters: — +
— Input Offset Voltage ...3 mV Typ 030 S0
A Versions ...2mV Typ Z2d4z>2Z
— Input Offset Curren t...2 nA Typ (5 21 010
— Input Bias Curren t...20 nA Typ NC[] 4 18| NC
A Versions ...15nA Typ 1IN-{] 5 17[] 20UT
® Differential Input Voltage Range Equal to NC [l 6 16[] NC
Maximum-Rated Supply Voltage . . . +32V 1N+ [] 7 15[ 2IN-
NC || 8 14| NC
(LM2904 and LM2904 Q . . . 26 V) ] 6 10 11 12 13
® Open-Loop Differential Voltage o o e o
Amplification ... 100 V/mV Typ & % 829
N

® Internal Frequency Compensation
NC — No internal connection
description

These devices consist of two independent, high-gain, frequency-compensated operational amplifiers designed
to operate from a single supply over a wide range of voltages. Operation from split supplies also is possible if
the difference between the two supplies is 3V to 30 V (3 V to 26 V for the LM2904 and LM2904Q), and V¢
isatleast 1.5V more positive than the input common-mode voltage. The low supply-current drain is independent
of the magnitude of the supply voltage.

Applications include transducer amplifiers, dc amplification blocks, and all the conventional operational
amplifier circuits that now can be more easily implemented in single-supply-voltage systems. For example,
these devices can be operated directly from the standard 5-V supply used in digital systems and easily provides
the required interface electronics without additional £5-V supplies.

The LM2904Q is manufactured to demanding automotive requirements.

The LM158 and LM158A are characterized for operation over the full military temperature range of -55°C to
125°C. The LM258 and LM258A are characterized for operation from —25°C to 85°C, the LM358 and LM358A
from 0°C to 70°C, and the LM2904 and LM2904Q from —40°C to 125°C.

N — |
i ouT
N ——— 1

logic diagram (each amplifier)

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date. o Copyright [J 1998, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments l On products compliant to MIL-PRF-38535, all parameters are tested
standard warranty. Production processing does not necessarily include s I Y unless otherwise noted. On all other products, production
testing of all parameters. l EXAS processing does not necessarily include testing of all parameters.
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LM158, LM158A, LM258, LM258A
LM358, LM358A, LM358Y, LM2904, LM2904Q
DUAL OPERATIONAL AMPLIFIERS

SLOS068C — JUNE 1976 — REVISED JULY 1998

AVAILABLE OPTIONS

PACKAGED DEVICES CHIP
VIO(max) SMALL CHIP CERAMIC PLASTIC
T a FORM
A AT 25°C OUTLINE CARRIER DIP DIP T(ﬁ\?v?f )
O)f (FK) (G) (P)
7 mVvV LM358D — — LM358P LM358PW LM358Y
0°Cto 70°C
3mVv — — — LM358AP — —
5 mVvV LM258D — — LM258P — —
—25°C to 85°C
3mVv — — — LM258AP — —
LM2904D — — LM2904P LM2904PW —
—40°C to 125°C 7 mV
LM2904QD — — LM2904QP — —
5mV LM158D LM158FK LM158JG LM158P — —
-55°C to 125°C
2 mV — LM158AFK LM158AJG — — —
t The D package is available taped and reeled. Add the suffix R to the device type (e.g., LM358DR).
*The PW package is only available left-end taped and reeled.
schematic (each amplifier)
| I ! ! voer
= 6-pA = 6-pA = 100-pA
Current Current Current
Regulator Regulator Regulator
ouT

IN+ = 50-pA /J7
Current

Regulator

GND (or Vceo)

—» To Other Amplifier

COMPONENT COUNT

Epi-FET 1
Diodes 2
Resistors 7

Transistors 51
Capacitors 2

{’f TeEXAS
INSTRUMENTS
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LM158, LM158A, LM258, LM258A

LM358, LM358A, LM358Y, LM2904, LM2904Q

DUAL OPERATIONAL AMPLIFIERS

SLOS068C — JUNE 1976 — REVISED JULY 1998

LM358Y chip information

These chips, when properly assembled, display characteristics similar to the LM358. Thermal compression or
ultrasonic bonding can be used on the doped-aluminum bonding pads. Chips can be mounted with conductive

epoxy or a gold-silicon preform.

BONDING PAD ASSIGNMENTS

»|
»

| T
-|=_-l'r'h:L—L:

le 47

»

L4

!IIIllll|I|I|I|IIIllllIllllllllllllllllll.i‘“W

Vee+
®)
N ¥ @ our
1IN- .
20UT (7) i ©) 2IN+
J - © o
4
Vce-

Chip Thickness: 15 Typical

Bonding Pads: 4 x4 Minimum

TJ(max) = 150°C

Tolerances Are +10%.

All Dimensions Are in Mils.

No Backside Metallization

Pin (4) is Internally Connected to Backside of Chip.

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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LM158, LM158A, LM258, LM258A
LM358, LM358A, LM358Y, LM2904, LM2904Q
DUAL OPERATIONAL AMPLIFIERS

SLOS068C — JUNE 1976 — REVISED JULY 1998

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

e g | wone T
LM358, LM358A
Supply voltage, Vcc (see Note 1) 32 26 \%
Differential input voltage, V|p (see Note 2) +32 +26 \%
Input voltage, V| (either input) -0.3t0 32 -0.3t0 26 \Y
e e v e A e
Continuous total power dissipation See Dissipation Rating Table
LM158, LM158A —55 to 125
Operating free-air temperature range, Ta S tA 2o tod °C
LM358, LM358A 0to 70
LM2904, LM2904Q —40 to 125
Storage temperature range, Tstg —65 to 150 —65 to 150 °C
Case temperature for 60 seconds FK package 260 °C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds JG package 300 300 °C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds D, P, or PW package 260 260 °C

NOTES: 1. Allvoltage values, except differential voltages and V¢ specified for measurement of g, are with respect to the network ground
terminal.
2. Differential voltages are at IN+ with respect to IN—.
3. Short circuits from outputs to V¢ can cause excessive heating and eventual destruction.

DISSIPATION RATING TABLE

oackadl 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 725 mw 5.8 MW/°C 464 mW 377 mw 145 mw
FK 1375 mw 11.0 mw/°C 880 mw. 715 mw 275 mw
3G 1050 mwW 8.4 mMW/°C 672 mw 546 mw 210 mw
P 1000 mw 8.0 MW/°C 640 mwW 520 mwW 200 mw
PW 525 mw 4.2 mW/°C 336 mw 273 mw -

{’f TeEXAS
INSTRUMENTS
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LM158, LM158A, LM258, LM258A
LM358, LM358A, LM358Y, LM2904, LM2904Q
DUAL OPERATIONAL AMPLIFIERS

SLOS068C — JUNE 1976 — REVISED JULY 1998

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

LM158
LM358
PARAMETER TEST CONDITIONST Tak LM258 UNIT
MIN  TYP8 MAX | MIN TYPS MAX
Vce =5V to MAX, 25°C 3 5 3 7
Vio Input offset voltage Vic = VICR(min): mV
Vo=14V Full range 7 9
Average temperature
[s{ViTe} coefficient of Full range 7 7 pv/eC
input offset voltage
25°C 2 30 2 50
llo Input offset current Vo=14V nA
Full range 100 150
Average temperature
alo coefficient of Full range 10 10 pA/°C
input offset current
. 25°C -20 -150 —-20 -250
B Input bias current Vo=14V nA
Full range -300 -500
25°C vcoctgl 5 v((;)ctgl 5
VICR Common-mode Vee =5V to MAX Vv
input voltage range i 0to 0to
Full range Vee=2 Vee-2
RL 22kQ 25°C  |Vee-15 Vee-1.5
High-level RL 210 kQ 25°C
VOH \%
output voltage RL =2kQ Full range 26 26
Vce = MAX
R 210 kQ Full range 27 28 27 28
Low-level
VoL output voltage R <10 kQ Full range 5 20 5 20 mV
Large-signal Vec=15Y, 25°C 50 100 25 100
AvD differential Vo=1VtollyV, VimV
voltage amplification | R =2=2 kQ Full range 25 15
CMRR Common-MTToug Vce =5 Vio MAX, 25°C 70 80 65 80 dB
rejection ratio Vic = VICR(min)
Supply-voltage
ksvr rejection ratio Vce =5 Vito MAX 25°C 65 100 65 100 dB
(AVDD/AVIQ)
Vo1/Vo2 Crosstalk attenuation | f=1 kHz to 20 kHz 25°C 120 120 dB
Vec=15V,Vp=1V, 25°C -20 -30 -20 -30
Vo =0 Fullrange | =10 -10 A
m
lo Output current Vec=15V,Vip=-1V, 25°C 10 20 10 20
Vo=15V Full range 5 5
Vip=-1V, Vp=200mV 25°C 12 30 12 30 HA
oS Short-circuit Vcc_at 5V,GNDat-5V, 250C 140 +60 140 +60 mA
output current Vo=0
Vo=25V, Noload Full range 0.7 1.2 0.7 12
Ice Supply current Ve —VMAX Ve =05V mA
(two amplifiers) Ng%‘; g o="oW Full range 1 2 1 2

1 All characteristics are measured under open-loop conditions with zero common-mode input voltage, unless otherwise specified. MAX V¢ for
testing purposes is 26 V for LM 2904 and 30 V for others.

 Full range is =55°C to 125°C for LM158, —25°C to 85°C for LM258, 0°C to 70°C for LM358, and —40°C to 125°C for LM2904 and LM2904Q.

§ All typical values are at Tp = 25°C.

J@ TEXAS
INSTRUMENTS
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LM158, LM158A, LM258, LM258A

LM358, LM358A, LM358Y, LM2904, LM2904Q
DUAL OPERATIONAL AMPLIFIERS

SLOS068C — JUNE 1976 — REVISED JULY 1998

electrical characteristics at specified free-air temperature, V

cc = 5V (unless otherwise noted)

LM2904
PARAMETER TEST CONDITIONST Tat LM2904Q UNIT
MIN  TYPS MAX
= 25°C 3 7
Vio Input offset voltage VCC_ SVio MAX’ _ mV
Vic = VICR(min). VO = 1.4V Full range 10
Average temperature coefficient of o
avio input offset voltage FUlGEins ! nvreC
25°C 2 50
llo Input offset current Vo=14V nA
Full range 300
Average temperature coefficient of o
ano input offset current FollgEs =Y PAF°C
. 25°C -20 -250
B Input bias current Vo=14V nA
Full range -500
25°C Vgctgl 5
VICR Common-mode input voltage range | Vcc =5 V to MAX 010 \Y
Full range Vee-2
R =22kQ PBRC
. R =10 kQ 257C Vece-1.5
VoH High-level output voltage \%
R =2kQ Full range 26
Vcce = MAX
R 210 kQ Full range 23 24
VoL Low-level output voltage R <10kQ Full range 5 20 mv
-si i i = = 25°C 25 100
AVD Large-signal .d.lffe.rentlal VC(E 15V, Vpo=1Vto1ly, VimvV
voltage amplification RL=22kQ Full range 15
CMRR Common-mode rejection ratio xI%C_:VSICVRt(O M?X 25°C 50 80 dB
= min
Supply-voltage rejection ratio _ o
ksvr (AVpD/AVIo) Vce =5V to MAX 252C 65 100 dB
Vo1/Vo2 Crosstalk attenuation f=1kHz to 20 kHz 25°C 120 dB
Ve =15V, Vip=1V,Vg=0 2 ma———
CC = ViD= Full range -10
mA
lo Output current 25°C 10 20
Ve =15V, Vp=-1V,Vp =15V
Full range 5
Vip=-1V, Vo =200 mV 25°C 30 MA
los Short-circuit output current VccatbV,GND at-5V,Vpo=0 258G +40 +60 mA
- Vo=25YV, No load Full range 0.7 1.2
Icc Supply current (two amplifiers) mA
Vce = MAX, Vo = 0.5V, No load Full range 1 2

T All characteristics are measured under open-loop conditions with zero common-mode input voltage, unless otherwise specified. MAX V¢ for

testing purposes is 26 V for LM 2904 and 30 V for others.
* Full range is —55°C to 125°C for LM158, —25°C to 85°C for LM258, 0°C to 70°C for LM358, and —40°C to 125°C for LM2904 and LM2904Q.
8 Al typical values are at Tp = 25°C.
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LM158, LM158A, LM258, LM258A
LM358, LM358A, LM358Y, LM2904, LM2904Q
DUAL OPERATIONAL AMPLIFIERS

SLOS068C — JUNE 1976 — REVISED JULY 1998

electrical characteristics at specified free-air temperature, V

cc = 5V (unless otherwise noted)

PARAMETER ¥ t LM158A LM258A
TEST CONDITIONS T, UNIT
A MIN TYP8 MAX| MIN TYPS MAX
Vcc =5Vt 30V, 25°C 2 2 3
Vio Input offset voltage Vic = VICR(min): mV
Vo=14V Full range 4 4
Average temperature
(3ViTe) coefficient of Full range 7 15* 7 15| pv/eC
input offset voltage
25°C 2 10 2 15
llo Input offset current Vo=14V nA
Full range 30 30
Average temperature
ajo coefficient of Full range 10 200 10 200 | pA/°C
input offset current
. 25°C -15 -50 -15 -80
B Input bias current Vo=14V nA
Full range -100 -100
2500 Oto Oto
Common-mode Vce-1.5 Vce-1.5
VICR . Vcc =30V \Y
input voltage range Full 0to O0to
ull range Vee-2 Vee-2
RL22kQ 25°C  |Vce-1.5 Vee-1.5
VoH High-level R_=2kQ | Fullrange 26 26 Vv
output voltage Voo =30V
R 210 kQ | Full range 27 28 27 28
Low-level
VoL output voltage R <10 kQ Full range 5 20 5 20 mV
Large-signal Vcc=15Y, 25°C 50 100 50 100
AvD differential Vo=1VtollyV, VimVv
voltage amplification | R =>2 kQ Full range 25 25
CMRR ~ Ccommon-mode 25°C 70 80 70 80 dB
rejection ratio
Supply-voltage
ksvr rejection ratio 25°C 65 100 65 100 dB
(AVDD/AVIQ)
Vo1/Vo2 Crosstalk attenuation | f=1 kHz to 20 kHz 25°C 120 120 dB

*On products compliant to MIL-PRF-38535, this parameter is not production tested.
T All characteristics are measured under open-loop conditions with zero common-mode input voltage, unless otherwise specified.
¥ Full range is —55°C to 125°C for LM158A, —25°C to 85°C for LM258A, and 0°C to 70°C for LM358A.

§ Al typical values are at Tp = 25°C.

J@ TEXAS
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LM158, LM158A, LM258, LM258A

LM358, LM358A, LM358Y, LM2904, LM2904Q
DUAL OPERATIONAL AMPLIFIERS

SLOS068C — JUNE 1976 — REVISED JULY 1998

electrical characteristics at specified free-air temperature, V

cc = 5V (unless otherwise noted)

PARAMETER T ¥ LM358A
TEST CONDITIONS T UNIT
A MIN  TYPS  MAX
= 25°C 2 3
Vio Input offset voltage VCC_ >4l ?O Vi _ mV
Vic = VICR(min). VO = 1.4V Full range 5
Average temperature coefficient of o
avio input offset voltage Full range 7 20 | pv/eC
25°C 2 30
llo Input offset current Vo=14V nA
Full range 75
Average temperature coefficient of o
dio input offset current TS 10 300 | pAFC
. 25°C -15 -100
B Input bias current Vo=14V nA
Full range -200
250 0to
. Vce-1.5
VICR Common-mode input voltage range | Vcc =30V 010 \Y
Full range Vee-2
R =22kQ 25°C Vce-1.5
VOoH High-level output voltage RL =2kQ Full range 26 \%
Vcc =30V
R =10 kQ Full range 27 28
VoL Low-level output voltage R <10 kQ Full range 5 20 mV
A Large-signal differential Vee=15V,Vo=1Vto 11V, 25°C 25 100 Vimy
VD voltage amplification RL=22kQ Full range 15
CMRR Common-mode rejection ratio 25°C 65 80 dB
Supply-voltage rejection ratio .
ksvr (AVpp/AV|0) 25°C 65 100 dB
Vo1/Vo2 Crosstalk attenuation f=1 kHz to 20 kHz 25°C 120 dB

T All characteristics are measured under open-loop conditions with zero common-mode input voltage, unless otherwise specified.
FFull range is —55°C to 125°C for LM158A, —25°C to 85°C for LM258A, and 0°C to 70°C for LM358A.
§ Al typical values are at Tp = 25°C.
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LM158, LM158A, LM258, LM258A
LM358, LM358A, LM358Y, LM2904, LM2904Q
DUAL OPERATIONAL AMPLIFIERS

SLOS068C — JUNE 1976 — REVISED JULY 1998

electrical characteristics V. cc =5V, Ta = 25°C (unless otherwise noted)

PARAMETER T LM358Y UNIT
TEST CONDITION
STCO ONS MIN TYP MAX
Vio Input offset voltage 3 7 mV
llo Input offset current Vcc=5VtoMAX,  Vic=V|CR(min), VYo=14V 2 50 nA
B Input bias current -20 250 nA
Common-mode 0to
VIcR input voltage range Vee =5 Vio MAX Vce-1.5 v
VoH+ High-level output voltage RL 210 kQ Vce-1.5 \Y
Large-signal differential _ _ _
AvVD voltage amplification Vcc =15V, Vo=1Vto1lV, R =22kQ 15 100 VimV
CMRR Common-mode rejection ratio | V|c = VICR(min) 65 80 dB
Supply-voltage rejection ratio
k 65 100 dB
SVR " (avees/Avio)
Vip=1V, Vo=0 —20 -30 —60
Vcc =15V ID S
lo Output current Vip=-1V, Vo=15V 10 20 mA
Vip=1V, Vo =200 mV 12 30
los Short-circuit output current Vcc atsV, GND at -5V, Vo =0 +40 +60 mA
. Vo=25YV, No load 0.7 1.2
lcc Supply current (four amplifiers) mA
Vce = MAX, Vo =05V, No load 1 2

t All characteristics are measured under open-loop conditions with zero common-mode input voltage, unless otherwise specified. MAX V¢ for
testing purposes is 30 V.

J@ TEXAS
INSTRUMENTS
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products 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, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

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

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
thatany 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. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright [0 1998, Texas Instruments Incorporated
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PRODUCTS | DEVELOPMENT TOOLS | APPLICATIONS

>> Semiconductor Home > Products > Analog & Mixed-Signal = Amplifiers > Operational Amplifiers >

LM2904, DUAL GENERAL-PURPOSE OPERATIONAL AMPLIFIER

Device Status: Active

> Description | Parameter Name [[Lm2904|

> Features

> Datasheets |defta VCC (max) (V) |26 |

> Pricing/Samples/Availability [deitavCC (min) (V) I3 |

> Application Notes

= User Manuals [IDD / 1CC per channel (max) (mA)](0.6 |

> Development Tools IDD / ICC per channel (typ) (mA) [[0.35 |

> Applications |GBW (typ) (MH2) ||o_4 |
[Slew Rate (typ) (V/us) o5 |
[VIO (Full Range) (max) (mV)  |[10 |
[VIO (25 deg C) (max) (mV) |[7 |
[11B (typ) (pA) ||-20000 |
[CMRR (typ) (dB) E
|Vn (typ) (nV/rtHZ) ||23 |
[Number of Channels |2 |
[Specd at VCC (V) |l5 |

Description

These devices consist of two independent, high-gain, frequency-compensated operational
amplifiers designed to operate from a single supply over awide range of voltages. Operation
from split supplies also is possible if the difference between the two suppliesis3V to 30 V
(3V to 26V for the LM2904 and LM2904Q), and V - is at least 1.5V more positive than

the input common-mode voltage. The low supply-current drain is independent of the
magnitude of the supply voltage.

Applications include transducer amplifiers, dc amplification blocks, and al the conventional
operational amplifier circuits that now can be more easily implemented in single-supply-
voltage systems. For example, these devices can be operated directly from the standard 5-V
supply used in digital systems and easily provides the required interface el ectronics without
additional +5-V supplies.

The LM2904Q is manufactured to demanding automotive requirements.

The LM158 and LM 158A are characterized for operation over the full military temperature
range of -55°C to 125°C. The LM258 and LM 258A are characterized for operation from -
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25°C to 85°C, the LM 358 and LM 358A from 0°C to 70°C, and the LM 2904 and L M2904Q
from -40°C to 125°C.

Features

Wide Range of Supply Voltages:
o Single Supply...3V to 30 V (LM2904 and LM2904Q...3 V to 26 V) or
o Dual Supplies
Low Supply-Current Drain Independent of Supply Voltage...0.7 mA Typ
Common-Mode Input Voltage Range Includes Ground, Allowing Direct Sensing Near
Ground
Low Input Bias and Offset Parameters:
o Input Offset Voltage...3 mV Typ
A Versions...2 mV Typ
o Input Offset Current...2 nA Typ
o Input Bias Current...20 nA Typ
A Versions...15 nA Typ
Differential Input Voltage Range Equal to Maximum-Rated Supply Voltage...+32 V
(LM2904 and LM2904Q...£26 V)
Open-Loop Differential Voltage Amplification...100 V/mV Typ
Internal Frequency Compensation

To view the following documents, Acrobat Reader 3.x is required.
To download a document to your hard drive, right-click on the link and choose ‘Save'.

Datasheets

Full datasheet in Acrobat PDF: slosO68c.pdf (158 KB)
Full datasheet in Zipped PostScript: slos068c.psz (158 KB)

Pricing/Samples/Availability

Price/unit I
Orderable . Temp Pack DSCC Availability /
Device  |Package|Pins| ~ory Status | USD (100- | "~ | Nymber Samples
999)
L M2904D D 8 |OTO Jactive o4 75 Check stock or
125 order
LM2904DR  |D 8 |0TO lactive |ozs 2500 Check stock or
125 order
LM2904P P g [TO |active o 50 Check stock or
125 order
LM2904PS PS g |TO lacrive Check stock or
125 order
LM2004PWLE |Pw |8 'é%TO OBSOLETE
Lm2o04PwR  [Pw |8 |2TO facTive  |oazs 2000 Check stock or
125 order
LM20040D  |D 8 '1‘;05TO OBSOLETE
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LM2904QDR  [D 8 |9TO [acTive o029 2500 Check stock or
125 order
-40TO Check stock or

LM2904QP P CH PP ACTIVE o

Application Reports

View Application Reports for Operational Amplifiers

ANALOG APPLICATIONS JOURNAL, FEBRUARY 2000 (SLY TO12A - updated: 03/23/2000)

ANALOG APPLICATIONS JOURNAL, NOVEMBER 1999 (SLY TO10A - Updated: 03/23/2000)

ANALY SIS OF THE SALLEN-KEY ARCHITECTURE (SLOAO024A - Updated: 08/04/1999)

ELECTROSTATIC DISCHARGE APPLICATION NOTE (SSY A0O8 - Updated: 05/05/1999)

SIGNAL CONDITIONING PIEZOEL ECTRIC SENSORS (SLOAQ033 - Updated: 10/03/1999)

SIGNAL CONDITIONING WHEATSTONE RESISTIVE BRIDGE SENSORS (SLOA034 - updated: 10/03/1999)

THERMAL CHARACTERISTICS OF LINEAR AND LOGIC PACKAGES USING JEDEC PCB
DESIGNS (SZZAO017A - Updated: 09/15/1999)

User Manuals

UNIVERSAL OP AMP EVALUATION MODULE SELECTION GUIDE (SLOUO060, 10 KB - Updated: 02/15/2000)
UNIVERSAL OPERATIONAL AMPLIFIER EVM (SLVUOQO06A, 387 KB - Updated: 04/14/1999)

UNIVERSAL OPERATIONAL AMPLIFIER SINGLE, DUAL, QUAD (MSOP/TSSOP) (SLOUQ55, 1196 KB -
Updated: 11/11/1999)

UNIVERSAL OPERATIONAL AMPLIFIER SINGLE, DUAL, QUAD (PDIP) (SLOU062, 1211 KB - Updated:
10/24/1999)

UNIVERSAL OPERATIONAL AMPLIFIER SINGLE, DUAL, QUAD (SOIC) EVALUATION MODULE
WITH (SLOUO061, 1160 KB - Updated: 10/24/1999)

Table Data Updated on: 6/2/2000

Tech Su Ppo rt Comments Site ha p TI&ME

(c) Copyright 2000 Texas Instruments Incorporated. All rights reserved.
Trademarks, Important Notice!, Privacy Policy
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>> Semiconductor Home > Products > Analog & Mixed-Signal = Amplifiers > Operational Amplifiers >

LM358, DUAL GENERAL-PURPOSE OPERATIONAL AMPLIFIER

Device Status: Active

> Description | Parameter Name |[Lm358]

> Features

> Datasheets |delta VCC (max) (V) 32 ]

> Pricing/Samples/Availability  |[delta\VCC (min) (V) I3 |

> Application Notes

= User Manuals IDD / ICC per channel (max) (MA)|[1 |

> Development Tools [IDD / ICC per channel (typ) (MA) [[0.5 |

> Applications |GBW (typ) (MH2) ||o_4 |
[VIO (Full Range) (max) (mV) |9 |
[VIO (25 deg C) (max) (mV) |[7 |
[1B (typ) (pA) ||-20000 |
[CMRR (typ) (dB) 80|
[Vn (typ) (nV/rtHz) 23 |
[Number of Channels |2 |
|Spec'd at VCC (V) |l5 |

Description

These devices consist of two independent, high-gain, frequency-compensated operational
amplifiers designed to operate from a single supply over awide range of voltages. Operation
from split supplies also is possible if the difference between the two suppliesis3V to 30 V
(3V to 26V for the LM2904 and LM2904Q), and Ve isat least 1.5V more positive than

the input common-mode voltage. The low supply-current drain is independent of the
magnitude of the supply voltage.

Applications include transducer amplifiers, dc amplification blocks, and all the conventional
operational amplifier circuits that now can be more easily implemented in single-supply-
voltage systems. For example, these devices can be operated directly from the standard 5-V
supply used in digital systems and easily provides the required interface electronics without
additional +5-V supplies.

The LM2904Q is manufactured to demanding automotive requirements.
The LM158 and LM158A are characterized for operation over the full military temperature

range of -55°C to 125°C. The LM 258 and LM 258A are characterized for operation from -
25°C to 85°C, the LM 358 and LM 358A from 0°C to 70°C, and the LM 2904 and L M2904Q
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from -40°C to 125°C.

Features

« Wide Range of Supply Voltages:

o Single Supply...3V to 30 V (LM2904 and LM2904Q...3V to 26 V) or
o Dual Supplies
Low Supply-Current Drain Independent of Supply Voltage...0.7 mA Typ
Common-Mode Input Voltage Range Includes Ground, Allowing Direct Sensing Near
Ground
Low Input Bias and Offset Parameters:
o Input Offset Voltage...3 mV Typ
A Versions...2mV Typ
o Input Offset Current...2 nA Typ
o Input Bias Current...20 nA Typ
A Versions...15 nA Typ
Differential Input Voltage Range Equal to Maximum-Rated Supply Voltage...+32 V
(LM2904 and LM2904Q...£26 V)
Open-Loop Differential Voltage Amplification...100 V/mV Typ
Internal Frequency Compensation

To view the following documents, Acrobat Reader 3.x is required.
To download adocument to your hard drive, right-click on the link and choose ‘Save'.

Datasheets

Full datasheet in Acrobat PDF: slosO68c.pdf (158 KB)
Full datasheet in Zipped PostScript: slos068c.psz (158 KB)

Pricing/Samples/Availability

Orderable Device|Package|Pins|Temp (°C)| Status USFlj:)ric[f(gl(J):;gg] Pack Qty|Availability / Samples
LM358D D 8 |0TO70 |ACTIVE 0.26 75 Check stock or order
LM358DR D 8 |0TO70 |ACTIVE 0.22 2500 Check stock or order
LM358NS NS 14 |0TO70 |ACTIVE Check stock or order
LM358P P 8 |0TO70 |ACTIVE 0.26 50 Check stock or order
LM358PSLE PS 8 |0TO70 |OBSOLETE

LM358PSR PS 8 |0TO70 |ACTIVE 0.67 2000 Check stock or order
LM358PWLE PW 8 |0TO70 |OBSOLETE

LM358PWR PW 8 |0TO70 |ACTIVE 0.22 2000 Check stock or order

Application Reports

View Application Reports for Operational Amplifiers
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ANALOG APPLICATIONS JOURNAL, FEBRUARY 2000 (SLYTO12A - updated: 03/23/2000)

ANALOG APPLICATIONS JOURNAL, NOVEMBER 1999 (SLY TO10A - Updated: 03/23/2000)

ANALY SIS OF THE SALLEN-KEY ARCHITECTURE (SLOAQ24A - updated: 08/04/1999)

ELECTROSTATIC DISCHARGE APPLICATION NOTE (SSY AQ08 - Updated: 05/05/1999)

SIGNAL CONDITIONING PIEZOELECTRIC SENSORS (SLOA033 - updated: 10/03/1999)

SIGNAL CONDITIONING WHEATSTONE RESISTIVE BRIDGE SENSORS (SLOA034 - updated: 10/03/1999)

THERMAL CHARACTERISTICS OF LINEAR AND LOGIC PACKAGES USING JEDEC PCB
DESIGNS (SZZAO017A - Updated: 09/15/1999)

User Manuals

UNIVERSAL OP AMP EVALUATION MODULE SELECTION GUIDE (SLOU060, 10 KB - Updated: 02/15/2000)
UNIVERSAL OPERATIONAL AMPLIFIER EVM (SLVUOO06A, 387 KB - Updated: 04/14/1999)

UNIVERSAL OPERATIONAL AMPLIFIER SINGLE, DUAL, QUAD (MSOP/TSSOP) (SLOUO55, 1196 KB -
Updated: 11/11/1999)

UNIVERSAL OPERATIONAL AMPLIFIER SINGLE, DUAL, QUAD (PDIP) (SLOU062, 1211 KB - updated:
10/24/1999)

UNIVERSAL OPERATIONAL AMPLIFIER SINGLE, DUAL, QUAD (SOIC) EVALUATION MODULE
WITH (SLOUO061, 1160 KB - Updated: 10/24/1999)
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