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1892525 75 1 1.2 1.2 0.7 0.7 0.7 0.7 0.7 MHz
FYRELIA ( RREIE Y LA ) 0.3 0.3 0.35 0.35 0.35 0.35 0.35 mA
ESD (HBM) 2000 2000 500 500 500 500 500 \
TAEMREE RS -40 % 85 -40 £ 125 0& 70 -40 £ 125 -40 £ 125 -25 % 85 -55 & 125
(1) W TEE TR | ES R EER KRR

ARG AENTTRRI , RAH R TP s P SORARIE R

PARA = s O 2L . A 5@ B 5 SRR I Bl (R 2, 7 )

www.ti.com , AN, TIAGRIERIERERIPERNA R, ESEER BTt Z 8T, 1 5510578 Bol R IS SCRRAS o

English Data Sheet: SLOS068




LM158, LM158A, LM258, LM258A

LM2904, LM2904B, LM2904BA, LM2904V i TEXAS
LM358, LM358A, LM358B, LM358BA INSTRUMENTS
ZHCSIT6AA - JUNE 1976 - REVISED MARCH 2022 www.ti.com.cn
W&
TIRFEE oo 1 B FRAIVUEI oo 28
2 L oo 1 8.1 MR oo 28
KR 17 2 OO 1 8.2 ThEE HHEE : LM358B. LM358BA. LM2904B.
BB T AR e 2 LM2904BA. ..o 28
5 B BB EAIIIAE. .o 4 8.3 HFMEUL I ...cvoceeeec e 29
B B ..ot 5 8.4 BFINBEREI oo, 29
T BN B N =X | AU 5 G BIFFIEEI. .o 30
B.2 ESD ZE e 5 9.1 BB B e 30
(R 0 G o 2 R 6 9.2 HLAU BT oo 30
8.4 FAMEAEIE E s 6 10 BTEAHIIEEI oo 31
6.5 AR : LM358B £l LM358BA.......coceevveveeeeee 7 N T B 31
6.6 AN - LM2904B T LM2904BA.........ccoeevee. 10 L I i == OSSP 31
6.7 K 1 LM358. LM358A.......c.ooeeeeceeeeeeeeee 12 V2 AR TR e, 32
6.8 HLAURFE 1 LM2904. LM2904V........oooiceceicenen. 14 A2 BERISTRERE oo 33
6.9 HAHFME 1 LM158. LM158A.....oiciiiiieieeeae 15 12,1 BESCSCARY T HE Ao 33
6.10 1 UHRF ri LM258. LM258A.........ccorvverrimaerrrernnnen. 17 12,2 LRFBER e 33
6.11 HLAVEEYE @ LM358B 1 LM2904B..........c.ocoveneee.. 18 12,3 T cveeveeeteee ettt ettt et et te et e e eae e eae e sreeaeas 33
6.12 #LAEE - LM158. LM158A. LM258. 12.4 Electrostatic Discharge Caution...............ccccceeeeee. 33
LM258A. LM358. LM358A. LM2904 #1 LM2904V..25 12.5 RIFEZR oo 33
L~ &L= = OO 27 A3HUMR. BEERIAITIIGE R o 34
4 fZT i shid 3
T DR RS B DR T BE -5 24 RS 1) RS AN (]
Changes from Revision Z (July 2021) to Revision AA (March 2022) Page
o TEBFEE RPIINT LM358BA FI LM2904BA.........coieeeeeeeeeeete ettt 1
o T BTN T FEIYFEIE ZR oottt 1
« £ ESD % % , ¥ B WA BA FA ESD (CDM) M 1KV FFETE] 15KV, oo, 5
* ¥ LM2904BA 1£ To = -40°C % +125°C G N AR T R KB £2.5mV B0 £3.0mV............... 10
Changes from Revision Y (February 2021) to Revision Z (July 2021) Page
o MR T #FEE R LM358B Fil LM2904B SOT-23 (8) F 25 I TR A HRZE . 1
o THT T APEGELT EFR A DDF (SOT-23) F it 6
o NIRRT IE L FFEB IR T FHFERETE oottt 33
Changes from Revision X (June 2020) to Revision Y (February 2021) Page
o T TEEANSSCR R IR M . BIRIAE BB T HE TR e 1
o TEEBANBHERTEINT SOT23-8 (DDF) I B oottt ee s ananes 1
o MIBR T #FEE F R LM358B A1 LM2904B VSSOP (8) 5 2 I TR AT ARZE ovvieiieeiee e, 1
o EAMEGEE BRI DDF (SOT-23) B oo en e 6
Changes from Revision W (October 2019) to Revision X (June 2020) Page
I g i R A 2 K - SO 1
o MR T A E Fdh LM358B Al LM2904B TSSOP (8) £ 2 HI TR A ATIRZE v 1
2 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: LM158 LM158A LM258 LM258A LM2904 LM2904B LM2904BA LM2904V LM358
LM358A LM358B LM358BA



. LM158, LM158A, LM258, LM258A

13 TEXAS LM2904, LM2904B, LM2904BA, LM2904V
INSTRUMENTS LM358, LM358A, LM358B, LM358BA
www.ti.com.cn ZHCSITBAA - JUNE 1976 - REVISED MARCH 2022
Changes from Revision V (September 2018) to Revision W (October 2019) Page
o HENT ESD ZZZ 1 LM358B il LM2904B ] CDM ESD ZEZ ... 5
o BB TT I VG TEELTN VA oottt ettt eee e e teseeeae et e eneeneereeneeeennas 6
o T LM158FK FIl LMAS8UG B ME I ML BEST I oot 6
* N LM358B H1 LM2490B iz ISR ERININ T HZIFFPEEBIF <., 18
o AE S EE A I T THD+N FME S BRI BN EE (G = = 1) 27
o T T IHAETTHER] oottt ettt ettt ettt a e et et e ettt et et e et e e eeans 28
Changes from Revision U (January 2017) to Revision V (September 2018) Page
I QT vy LR 1
I o i e < =1 1Y SR U TS TO T 1
S 0 i e e S 1 2 Ny | R L < ST TR SRR ORI 1
S Qs 1 Sl N = PR 1
s i N R = Y3 5V N SRS 1
o TEEIEF PRI T 231E LM358B FII LIM2904B.........cooeeeeeeeeeeeeeee ettt en e eneeenn s 1
o WY AHEE RIATEAT |, HONRE N IURAT BRI T LB EERE i 1
] G B TR I T ettt ettt 4
o WG LN EAHE AR BARIERGAE NI BHECA “HRERIRE” oo 5
o T XS RATEERTR Ty F Topg MBI 2 H oo 5
o WX BABE T MR T Gl RIE I R TEIE L o oottt eee e anea 5
o THIT ESD ZEZ Fe T g A B2 I B HE AL oottt e e e 5
o B EWETTHFATE C BARIE RGBS O FBEIREL “o 6
N W4 S ih i R GO o = TSRO 6
o [ “AEREEE” RAPBIN T IUT , DA RS A R e 6
| S o a2 =SOSR 17
S I iy LR < L 7L < BT OO TR 25
S = NN S e G B2 Sy W K= )2 RO 28
o RN R 8 T BT 0.7TMHZz BEHCN B BARZHE N 1.2MHZ.cc 29
o BIEBERMNTE A 0.3V/Ius N B MU 0.5VIHS. ..o 29
I = s Q2 R T TR IR 5 OSSR 29
I e I =i e LI Y = L. Gy NV 30
¢ B R AT RE HIJE AR TR T AR ettt e ettt en ettt enen ettt aeais 30
o ST FERAHLE 1 B K s B B A RN T B U E IS BRI S e 32
Changes from Revision T (April 2015) to Revision U (January 2017) Page
I s s 2y 1
Changes from Revision S (January 2014) to Revision T (April 2015) Page
o WNINT M Gy ESD FEH R FFIEWH R B IEER. RIS 5y EHIRAARE R WAy A
Jed T~ AFRIIRTZFF G AT S FEFTAT ET TG AZ T c ettt 1
Changes from Revision R (July 2010) to Revision S (Jauary 2014) Page
o AFEFHI K PDF KRR QS A& T LI DOCZONE. ..ottt ettt ettt e e ee e 1
& IIBR T BTG 2% e e ettt 1
S b o i e R = = 5 1
I L 0 RSO ROTRRS 25
Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 3

Product Folder Links: LM158 LM158A LM258 LM258A LM2904 LM2904B LM2904BA LM2904V LM358
LM358A LM358B LM358BA



LM158, LM158A, LM258, LM258A
LM2904, LM2904B, LM2904BA, LM2904V
LM358, LM358A, LM358B, LM358BA
ZHCSIT6AA - JUNE 1976 - REVISED MARCH 2022

13 TEXAS
INSTRUMENTS

www.ti.com.cn

5 5| BIEC B MT) g
( ) _
O ° 3 2 3 ¢
outt [_] 1 s ] v+
4 L )
N- (] 2 7 ] our o - ';' -l '—o' ';'
Nt [ ] 3 6 | ] IN>- wo =5 e 177 no
V- C 4 5 : IN2+ IN1— ____I 5 17 |____ OouT2
L ) Ne | e 16 I 7] ne
Not to scale Nt+ | ) 7 15 7] iNe-
K| 5-1. D. DDF. DGK. P. PS. PW 1 JG #}3& NG | ) s 14 " 7] nc
TSSOP #1 CDIP i’l M
mm@ G !I!I!I!I!I J
Not to scale
g = 2 4 2
NC - JC 4 #BiEH:
& 5-2. FK $}3
20 5|} Lcce
AL
& 5-1. 5| jHIThAE
G-
SOIC. SOT23-8. VSSOP. o) B
L2 Lccc CDIP, PDIP. SO. TSSOP.
CFP()
IN1 - 5 2 [ LN
IN1+ 7 3 [ FHIA
IN2 - 15 6 [ LN
IN2+ 12 5 I iz PN
OUT1 2 1 o) i
OUT2 17 7 o i
V- 10 4 — B ((FAK ) FRYRE R (6T R E AL )
1. 3. 4. 6. 8.
NC 9. 11. 13, 14. — — WA 5 N R
16, 18. 19
V+ 20 8 — IE (e ) HIE

(1) AREBFIIRESBERAIBAE L | HZHET 3,

4 Submit Document Feedback

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: LM158 LM158A LM258 LM258A LM2904 LM2904B LM2904BA LM2904V LM358
LM358A LM358B LM358BA



LM158, LM158A, LM258, LM258A

13 TEXAS LM2904, LM2904B, LM2904BA, LM2904V
INSTRUMENTS LM358, LM358A, LM358B, LM358BA
www.ti.com.cn ZHCSIT6AA - JUNE 1976 - REVISED MARCH 2022
6 FA%
6.1 48X | K EUEE
FE ARSI VG R P ( BRAE S3 4hvEm ) ()
B/ME BAE L0
LM358B. LM358BA. ‘
LM2904B. LM2904BA 20 2 40
e o LM158. LM258. LM358.
IR, Vs = (V4] = [V 7)) LM158A. LM258A. +16 5 32 v
LM358A. LM2904V
LM2904 +13 5 26
LM358B. LM358BA.
LM2904B. LM2904BA.
LM158, LM258. LM358. -32 32
EHRMANHIE , Vip @ LM158A. LM258A. v
LM358A. LM2904V
LM2904 - 26 26
LM358B. LM358BA. 03 40
LM2904B. LM2904BA '
" o LM158. LM258. LM358. v
AR,V E—HA LM158A. LM258A. -0.3 32
LM358A. LM2904V
LM2904 0.3 26
AT (O E ) IFFEN IR (7ESURT Tp = 25°C, - .
Vg < 15V %1ETF ) @
LM158. LM158A - 55 125
LM258. LM258A -25 85
- . - 85
CUERSRE T LM358B. LM358BA 40 c
LM358. LM358A 0 70
LM2904B. LM2904BA.
LM2904. LM2904V 40 125
AT , T 150 °C
BAFREE | Teg -65 150 °C

(1) B ZEXRAHE M T T AR IR AT AT R0 A AE MK ABIR . IREEUN RV EAEE | FEARR SR S T LLLAE Z S 1T
F1F DS AEAT Al S T RERS IR 3 18T o I () A T B R L0 A 185 L T 2 S e 45 R T Sk

(2)  Z/H R IN- 1IN+ _ERI(E.

(3) M EI Vs HIFE R 2 S B , IF HE AR AR,

6.2 ESD %%
Ui L::FivA
LM358B. LM358BA. LM2904B F1 LM2904BA
MR EER (HBM) |, 74 ANSI/ESDA/JEDEC JS-001 #7E(M +2000
VEesp) AR \%
TS ERIA (CDM) |, 74 JEDEC il JESD22-C101) +1500
LM158. LM258. LM358. LM158. LM258A. LM358A. LM2904 F1 LM2904V
, TR EBH (HBM) , 74 ANSI/ESDA/JEDEC JS-001 #7i#E() +500
VEesp) FHEILHE o . o v
7o HL 2R (CDM) |, £474 JEDEC #i55 JESD22-C101(2) +1000
(1)  JEDEC (4% JEP155 #5tH : 500V HBM I A8 75 bRl ESD 455 F 224k
(2) JEDEC St JEP157 #5ili : 250V CDM TIszHL7EARIE ESD Hhlifife F 244,
Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback

Product Folder Links: LM158 LM158A LM258 LM258A LM2904 LM2904B LM2904BA LM2904V LM358
LM358A LM358B LM358BA



LM158, LM158A, LM258, LM258A

LM2904, LM2904B, LM2904BA, LM2904V I3 TEXAS
LM358, LM358A, LM358B, LM358BA INSTRUMENTS
ZHCSITGAA - JUNE 1976 - REVISED MARCH 2022 www.ti.com.cn
6.3 BULBIT R
TE TAEPIR IR Va N AS (BRIAESIAMEM )
B/ME BAE|  HAL
LM358B. LM358BA. LM2904B. 3 36
LM2904BA
Vs HUEHE , Ve= (V4] - [V-1]) LM158. LM258, LM358. LM158A, 3 a0 VY
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Roscrop) — GHEHNT (THHES ) Al 66.9 69.4 70.4 62.5 68.8 98.1 56.9 63.6 °C/W
Rous G L R AL 67.9 102.9 57.4 68.6 99.2 82.1 575 100.3 °*C/W
g7 G5 HIES $ 19.2 11.8 40 21.9 1.5 1.4 51.7 35.7 °C/W
g G L 67.2 101.2 56.9 67.6 97.9 81.7 57.1 93.3 °C/W
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6.5 FLS 3% - LM358B f1 LM358BA

fE Vg = (V+) - (V-)=5V & 36V (£2.5V & +18V ) . Ta=25°C. Vom = Vour = Vs /2« R = 10kQ ( % Vg /2
) AT (BRAESE U )

5 s EX T T
RiFRE
0.3 +30] mv
LM358B

Tp= -40°C & +85°C | mv

Vos LNCS EENEY
+20| mv
LM358BA .

Tp= -40°C & +85°C 25 mv
dVos/dr | 4 A 2K i LR TS Ta =-40°C & +85°C(1) 135 11| pvic
PSRR | syl bt £2 15 uviv

WEAE , B f=1KHz % 20kHz +1 PV
AL ESSE
V=3V % 36 V (vV-) (V+) - 15
Vem LA e R T
V=5V E 36V Ta= - 40°C & +85°C v-) (V+) - 2
)y < —
Vo) V=" v sssy 20 100
CMRR | &4 te ' Y
- < < -
VA A SV 3 Ta= - 40°C % +85°C 25 316
SR E R
+10 35 nA
[} LD TREREERT oh -
Ta= - 40°C % +85°C(1) 50| nA
05 4] nA
los LPNES: LEER

Ta= -40°C % +85°C(1) 5 nA
dlos/dr | i Nk HLIfE SRS Ta= -40°C & +85°C 10 pA/'C
g
Eq PNGENIRE 3o f=0.1Hz % 10Hz 3 uVpp
e A f= 1kHz 40 nvi

n f) R P 5 J/Hz
EONEEA
Zp FELY 101]] 0.1 MQ|| pF
Zc Pigi 4115 GQ|l pF
FRERI A
70 140 Vimv
AoL FERR LR 2 Vs =15V ; Vo = 1V & 11V ; Ry = 10kQ ( #E45 (V-) ) .

Tp= -40°C & +85°C 35 VimV
ST BL
GBW gl SRR 1.2 MHz
SR R G=+1 05 Vips
Om HBLAA G=+1,R_=10kQ , C_ = 20pF 56 o
tor T HM LI (] VN % 128 > Vg 10 us
ts Fe ST 1] WIAF 0.1% , Vs =5V , 2V IER , G=+1, C_ = 100pF 4 ps
THD+N | S0 20 + Mt G=+1,f=1kHz , Vo = 3.53VRus , Vs = 36V , R_ = 100kQ2 , loyt < +50pA , BW = 80kHz 0.001 %
Eog:d

lout = 50uA 1.35 1.42

IEHLERL (V+) At HLIAE= 1 mA 1.4 1.48
lout = 5mAM 15 1.61
v ot HL L 1 e A o S22
o AFRE T HAUSAIL I H s A 20 lour = 500A 100 Py Iy
BRI (V-) 4l = 1 mA 075 11 v
Vg=5V, RL < 10kQ ( 4% (V-)) |Ta= -40°C % +85°C 5 20| mv
I 20 -30
veZIOVIVo IV g ,
D = Ta= -40°C & +85°C -10
10 20 mA
lo it LA = S\ = Vet
et e :
D = Ta= - 40°C & +85°C 5
Vip= ~1V; Vo = (V - ) + 200mV 60 100 LA
Isc S Vg =20V, (V4)= 10V, (V-)= - 10V , Vo =0V +40 60| mA
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6.5 HS 5% - LM358B 1 LM358BA (continued)

fE Vg = (V+) - (V-)=5V % 36V (+2.5V % +18V ) . Ta=25°C. Ve = Vour = Vs /2. R = 10kQ ( EHZE Vg /2
) AT (BRAESE U )

£ WA BOMI SUME RKME] B
Cloap | AMEHEIKS) 100 oF
Ro JFERff 1 HOBEL f=1MHz , Io = 0A 300 a
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6.5 HS 5% - LM358B 1 LM358BA (continued)
7E Vs = (V+) - (V-)=5V % 36V (#2.5V % 18V ) . Ta=25°C. Vo = Vour = Vs /2. R = 10kQ ( 3% Vg / 2

) FMET (BRAESAHB)

% \ WK E T
A
la BRI A R Vs =5V, lo = 0A 300 460| pA
Ta= -40°C % +85°C
la BB R Vs =36V, Io = 0A 800| pA
(1) HRERE .
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6.6 HLS4EM: - LM2904B 1 LM2904BA
7E Vg =(V+) - (V-)=5V £ 36V (£2.5V £ +18V ) . Ta=25°C. Vcom =Vour =Vs /2. R =10kQ (iEHE Vg /2
) EMET (BRAER AR )

5% \ A E T
KFHBE
+0.3 30| mv
LM2904B
TA=-40°C & +125°C 4| mv
Vos NS R
20| mv
LM2904BA
TA=-40°C & +125°C 30 mv
dVos/dr | HN\ Gk B RS Ta= -40°C & +125°C() £35 12| pvrec
PSRR | syl bt 12 15| uviv
IS, E f=1kHz & 20kHz +1 uvv
AR
V=3V % 36 V (vV-) (V+) - 15
Vem LA e
Vg=5V % 36 V Ta= -40°C % +125°C v-) (V+) - 2
(1V5;/) SVem<(V*) = ly=avm sy 20 100
CMRR | JLAsldh| b uvv
-) = < -
(zvov) < Vou = (V¥) Vs=5V % 36 V Ta= -40°C % +125°C 25 316
W B
+10 +35| nA
Is i N\ A £ PO
Tp= -40°C % +125°C(1) 50| nA
0.5 4| A
los [N ek
Ta= -40°C & +125°C() 5/ nA
dlos/dr | i\ 2K I RS Ta=-40°C % +125°C 10 pA/'C
LY
En LIPNGENERE YA f=0.1Hz % 10Hz 3 uVpp
e G\ L T R 7 2 f=1kHz 40 nv/
" e VIHz
LNk
Zp Fhy 10/ 0.1 MQ|| pF
Zc FAR 4115 GQ||l pF
FER M
70 140 VimV
AoL FEHR LR 25 Vs =15V ; Vo =1V % 11V ; R = 10kQ ( FE8F] (V-) )
Ta= -40°C % +125°C 35 Vimv
SRR
GBW 4 A AR 1.2 MHz
SR JEIE % G=+1 0.5 Vius
Om AARLAR L G=+1,R_ =10kQ , C_=20pF 56 °
tor T S e ) VN x #2 > Vg 10 us
ts feRva Ki2i5%] 0.1% , Vg =5V , 2V ik , G =+1, C_ = 100pF 4 us
THD+N | BRI + W G=+1,f=1kHz , Vo = 3.53Vgys , Vs = 36V , R_ = 100kQ , loyt < +50uA , BW = 80kHz 0.001 %
b ofi
louT = 50pA 1.35 1.42
IEHVEAL (V+) AT EIAL= 1 mA 1.4 1.48
B lout = 5MA() 15 1.61
Vo AR T FL AL Hh T A 2 0
lout = 504A 100 150 mV
BRI (V-) S E= 1 mA 0.75 1 \Y;
Vg=5V , RL < 10kQ ##:%] (V - ) Ta= -40°C & +125°C 5 20| mv
_ v - -20 -30
\_/5,1- 18V Vo=V Vip | vy
= Ta= -40°C % +125°C -10
N . mA
% b3
lo A H FRLAE \_/s =15V ; Vo =V+; Vpp —— 10 20
=1 Ta= - 40°C & +125°C 5
Vip = -1V ; Vg = (V-) + 200mV 60 100 LA
Isc i e LA Vg =20V, (V+)= 10V, (V-) =-10V , Vg = OV +40 +60| mA
Croap | Z&ME S 0KEh 100 pF
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fE Vg =(V+) - (V-)=5V £ 36V (+2.5V £ 18V ) . To=25°C. Vgy = Vour =Vs/2. R =10kQ ( ZEHZE Vg /2
) AT (BRAEAAEY )

www.ti.com.cn

2% Ll BAME  REE B B
Ro \ TEFR i f=1IMHz , Ip = 0A 300 o
HIR
la RO 1) 5 R Vg=5V, lp=0A 300 460] A
Ta= -40°C & +125°C
la FA MR BT AR Vs =36V, o = 0A 800| pA

(1) AL -
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6.7 FES 0% - LM358. LM358A
Vg =(V+) - (V-)=5V, Ta=25C &4 NS (BRIEDA U )

2 \ e vl R/ME REWEO gk B
RIARE
3 7
LM358 5
- . . 20V - Vo= Ta=0°C % 70°C
Vos B KT Vs SV E IOV Vem =0V Vo mv
A4V LM358A 2 3
Ta=0°C % 70°C 5
) LM358 Ta=0°C % 70°C 7
dVos/dr NS RS - pv/ec
LM358A Ta=0°C % 70°C 7 20
AN SRR B 5 L U R R A
PSRR ! = 65 100 dB
%% (Vi AVe) V=5V % 30 V
Vo1/ Vo2 IE B f=1kHz % 20kHz 120 dB
MR ETEE
V=5V % 30V LM358 Vo) (V) -
Vs =30V LM358A 1.5
Vem LA RV \
V=5V % 30 V LM358 )
Ta=0°C % 70°C v-) (V+) - 2
Vg=30V LM358A
CMRR SER I L Vg =5V % 30V ; Vgy = 0V 65 80 dB
SR B
-20 -250
LM358
Ta=0°C % 70°C - 500
Is EIPN RS Vo = 1.4V nA
-15 -100
LM358A
Ta=0°C % 70°C - 200
2 50
LM358
Ta=0°C % 70°C 150
los [N LR Vo =1.4V nA
2 30
LM358A
Ta=0°C % 70°C 75
10
dlos/dr BN LAY - pA/°C
LM358A Ta=0°C % 70°C 300
L
€n AN L M 7 B f=1kHz 40 nV/vHz
FERWAR
25 100
AoL FFIRH 1 2 Vg=15V ; Vo =1V & 11V ; R, = 2kQ Vimv
Ta=0°C % 70°C 15
BRI L
GBW 2 AR 0.7 MHz
SR i = G=+1 0.3 Vs
Eof )
Vg =30V ; R =2kQ ‘TA=0°C§7O°C 4
) B I L AL Vs =30V ; R = 10kQ 2 3 Y
Vo [EER N LNER R EE )
Vg=5V ;R = 2kQ 15
G IRA Vg =5V ; R, < 10kQ ‘ Ta=0°C % 70°C 5 20 mv
-20 -30
Vg=15V ;Vp=0V; .
o=ty Wi LM358A - 60
‘ Ta=0°C % 70°C -10 mA
lo iy th LI
Vg=15V;Vo=15V; | . 10 20
Vo= -1V TR
D ‘ To=0°C % 70°C 5
Vip= -1V ; Vo = 200mV 12 30 pA
Isc Lk LA Vs=10V;Vo=Vg/2 +40 +60 mA
FLIR
Vo =25V ; lop=0A 350 600
la AFANTRR A 100 45 LA Ta=0°C % 70°C pA
V=30V ; Vo =15V ; lo = 0A 500 1000

(1) BRAESAEUY , rARESEF R4 T DR AR RN E . X LM358 Al LM358A , Tl H I8 K Vs 4 30V.
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(2)  PrHSREEIIME TA=25°C TllfS.
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6.8 H S - LM2904. LM2904V
Vg =(V+) - (V-)=5V, Ta=25C %4 NS (BRIERA U )

2% \ PR BAME  ADE BAE|
RiFE
ARG A 3 7
g Ta= - 40°C % 125°C 10
Vos LPNCS LS Vs =5V B KM ; Vem =0V ; Vo=1.4V ; 5 mv
A G
Ta= -40°C % 125°C 4
dVos/dr i\ SRV B VRS Ta= -40°C % 125°C 7 uv/°C
psRR  MARMBIESQIHAEFANKR |\ 5y 230y 65 100 B
(AViol AVs)
Voil Voo iiE 54 f=1kHz % 20kHz 120 dB
NS
vV-) (V+) - 1.5
Vem FEAE L TS Vg =5V Zf K1l \%
Ta= -40°C % 125°C v-) (V+) - 2
CMRR LA L Vs =5V E&EAME ; Vom =0V 65 80 dB
SN E R
-20 -250
Is LOPN R Vo = 1.4V nA
Ta= -40°C % 125°C - 500
ARGV 2 50
s Ta= -40°C & 125°C 300
los EPNE S LER Vo =14V nA
WH VR4 2 50
g Ta= - 40°C % 125°C 150
dlos/dr  HIA I HLIL RS Ta= -40°C % 125°C 10 pA/°C
g 7S
ey LD NN ek 4 f=1kHz 40 nV/ v Hz
FFERMA
25 100
AoL FFER R 2 Vg =15V ; Vo =1V & 11V ; R, = 2kQ Vimv
Ta= -40°C % 125°C 15
k03
GBW i gE AR 0.7 MHz
SR JiEERS G=+1 0.3 Vlus
ik
R = 10kQ Vg - 15
Vs = KfH ; R = 4
S = Q
FpRg v |2
W Vs =AMl ; R = ) 3
L - T AR 10k Q v
Vo BN/ NOLENIR e =) Ta= -40°C & 125°C
Vs = fK{H ; RL= 6
. S |2k Q
WAV RN
L Vg = BRH ; R = . 5
10k Q
LR e Vg=5V ;R < 10kQ |Ta= -40°C & 125°C 5 20| mv
-20 -30
V=15V ;Vo=0V; Vp=1V |y .
Ta= -40°C % 125°C -10
mA
10 20
lo it HLR Vg =15V ; Vo =15V ; Vip = -1V | #EH
Ta= -40°C % 125°C 5
A G V st 30
Vip = -1V ; Vg = 200mV pA
WAV RRIN 12 40
Isc L LI Vs=10V; Vo=Vs/2 +40 60| mA
R
Vo =25V ; lp=0A ) 350 600
lo TR M A B - Ta= -40°C % 125°C pA
Vs = 3 K{E ; Vo= K1 /12 5 1o = 0A 500 1000

(1) BRAEAEEY , AR %4 T LRI N BRI E . X LM2904 , UK H ik Vs v 26V, % LM2904V Iy
32V,
(2) Pr AUEINTE Ta=25°C TIIAS.
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6.9 LS4 - LM158. LM158A
Vg =(V+) - (V-)=5V, Ta=25C &4 NS (BRIEDA U )

2 \ FRK D BRI REEO gk A
KR
3 5
LM158 .
T =-55°C % 125°C 7
Vos A N PR Vg =5V E 30V : Vg =0V ; Vo =14V 4
LM158A
Tp=-55°C & 125°C 4
A LM158 T =-55°C % 125°C 7
dVos/dr NS L S - pv/IeC
LM158A  |Ta=-55°C % 125°C 7 150)
P - ——
PSRR LN REEEE N R P S Ve=5V % 30V 65 100 dB
(AVio/ AVs)
Vo1/ Vo i 4y f=1kHz % 20kHz 120 dB
TSR
Vg=5V % 30 V LM158
v-) (V4) - 15
Vs =30V LM158A
Vem FLAE R \
Vs=5V % 30 V LM158 ]
Tp=-55°C & 125°C v-) (V+) - 2
Vs=30V LM158A
CMRR St Lt Vg =5V % 30V ; Vgy = OV 70 80 dB
S\ B
20 - 150
LM158
Tp=-55°C & 125°C - 300
Is AN B LI Vo =14V nA
-15 -50
LM158A
T =-55°C % 125°C - 100
2 30
LM158 .
T =-55°C % 125°C 100
los AN R LA Vo =14V 5 0 nA
LM158A
Tp=-55°C & 125°C 30
10
dlog/dr NS RS pA/°C
LM158A  |Ta=-55°C % 125°C 200
TR
en A N PR I 7 T f= 1kHz 40 nV/ v Hz
FFFH
50 100
AoL FEFRHLIE 25 Vs =15V ; Vo= 1V % 11V ; R, = 2k© Vimv
T =-55°C % 125°C 25
P LuIve
GBW B 2l TR 0.7 MHz
SR R G=+1 0.3 Vlus
fogi
Vg =30V ; R, =22 ‘TA=—55°C§125°C 4
T Vs =30V ; R = 10kQ 2 3 v
Vo L PRI L i R R
Vs=5V; R, = 2kQ 15
LI Vs =5V ;R < 10k ‘ Ta =-55°C % 125°C 5 20| mv
20 -30
Vs=15V;Vo=0V: Vip=1V |miigi | LM158A 60
T =-55°C % 125°C -10 mA
lo At LA
Vs =16V Vo =15V i Vip= = | 10 20
JIL
v ' Ta=-55°C % 125°C 5
Vip= -1V ; Vo = 200mV 12 30 A
Isc LR LU V=10V ; Vo =Vs/2 +40 60| mA
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6.9 H< %4 - LM158. LM158A (continued)
E Vg = (V+) - (V-)=5V, Ta=25°C %4 FillE ( BRIERAE B )

3% \ YR BME  HEUEP BRME|  EfL
2
Vo =25V ;lo=0A 350 600
la BRI 28 10 0 A5 FRLIAD Ta=-55°C % 125°C uA
Vg =30V ; Vo =15V ; lo = 0A 500 1000

(1) BRIEAAERY , ARSI A T LEILE M A R R E . X LM158 Al LM158A , - T-Mlll H i iRk Vs 30V.
(2) PrESEUEIIME TaA=25°C Fillfe.
(3) XM THF& MIL-PRF-38535 HrEff™ i , lBHRZ B MK,
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6.10 LS 4FME 1 LM258, LM258A

fEVg=(V+) - (V-)=5V, Ta=25°C %4 F ( BIAER B )

ZH PR A BME  WEFEE BAE|  Efr
RIARE
3 5
LM258 -
Ta=-25°C % 85°C 7
Vos SN R V=5V E 30V ; Vg =0V ; Vo = 1.4V 5 3 mv
LM258A
Ta =-25°C % 85°C 4
LM258 7
dVos/dr i\ K1 B R RS Ta=-25°C % 85°C pv/eC
LM258A 7 15
o ; T
psRR AR HUE SRR R R V=5V F 30V 65 100 @B
(AVio/ AVs)
Vo1/ Vo i 4y & f=1kHz % 20kHz 120 dB
M\BESE
V=5V % 30V LM258
vV-) (V+) - 15
V=30V LM258A
Vem SLAR Y
V=5V % 30 V LM258 )
Ta =-25°C % 85°C v-) (V+) - 2
Vg=30V LM258A
CMRR L Lk Vg =5V % 30V ; Vgy = 0V 70 80 dB
SR B
-20 - 150
LM258
Ta =-25°C % 85°C - 300
Is AN B LI Vo =1.4V nA
-15 -80
LM258A
Ta=-25°C & 85°C - 100
2 30
LM258 -
Ta =-25°C % 85°C 100
los [PPSR Vo =14V . - nA
LM258A
Ta =-25°C % 85°C 30
10
dlog/dr NS RS pA/°C
LM258A Ta=-25°C % 85°C 200
L
en AN FHL P I P B f=1kHz 40 nV/ v Hz
FFERI
50 100
AoL FFER EE 4 25 Vg=15V ; Vo =1V £ 11V ; R = 2kQ Vimv
Ta=-25°C % 85°C 25
SRR B
GBW A2 A 0.7 MHz
SR R G=+1 0.3 Vlus
Hith
Vs =30V ; R =2kQ ‘TA=—25°C§85°C 4
EHLJERL Vg =30V ; R = 10kQ 2 3 \Y
Vo VR P A AR
Vg =5V ; R = 2kQ 15
LI Vg =5V ;R < 10k ‘ Tp=-25°C % 85°C 5 20| mv
-20 -30
Vg=15V;Vo=0V;Vp=1V | | LM258A -60
Ta=-25°C % 85°C -10 mA
lo IR
Vs =15V ; Vo =15V ; Vip= = | ups e 10 20
1V FEHLI
Ta =-25°C % 85°C 5
Vip= -1V ; Vo = 200mV 12 30 pA
Isc LR FL IR V=10V ; Vo =Vs/2 +40 60| mA
BLIE
Vo =25V ; lop=0A 350 600
la BN BORER I S B Ta=-25°C & 85°C pA
Vg =30V ; Vo =15V ; Io = 0A 500 1000

(1) BRIESAEUY , AR T FILE A BRI E . X T LM258 Al LM258A , Tl H I iRk Vs 2 30V.
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(2)  PrHSREEIIME TA=25°C TllfS.

6.11 SLZI%: - LM358B Fil LM2904B

XA BRI IR & T LM358B F1 LM2904B. i 43+ 1) S BV RE I B4R A7 Ta = 25°C. Vg = 36V (£18V). Vcey =Vs/

2. Rioap = 10kQ ( #E#H| Vg /2 ) M4 N (

BRAEAS A UM ) -

N —T—T1T T 1T T —~ T T T 1 30 T T T T T T T 1
18 E— 27
16 24
14 21
£ 12 £ 18
2 4
£ 10 L 15
g 8 g 12
< <
6 9
4 6
2 3
| [ 1 , i
0 0 1 | 1 I
-1800 -1200 -600 0 600 1200 1800 0 025 05 075 1 125 15 175 2 225 25 275
Offset Voltage (uV) Offset Voltage Drift (uV/°C)
B 6-1. RIAREAF4TR B 6-2. KA EES S
750 500
450 300
s =
2 =
o 150 o 100 7————
(=] D
S S
o )
> >
é -150 § -100 /\<
° N~ —
-450 -300
— =
-750 -500
-40 -20 0 20 40 60 80 100 120 -18 -12 -6 0 6 12 17
Temperature (°C) Common-Mode Voltage (V)
B 6-3. REBESEERXER B 6-4. RIA R G E R IR R
90 100 70
[ ~—— —G=1
80 90 _ 60 —G=10
m 70 o 5 G =100
© = — G =1000
5 ‘® 40 —_ G=-1
O 50 o
o oY 30
g 40 o £
= » c 20
> 30 g >Q_
o
g 20 g 10
[} - 0
s 10 3
S 8 10
° Gain (dB) ©
_ — Gain -20
01— Phase (°) 0
-20 -10 -30
1k 10k 100k ™ 1k 10k 100k ™
Frequency (Hz) Frequency (Hz)
&l 6-5. FFFR B NARNL SR FKX R & 6-6. HIFF Y2 SHR KRR
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6.11 SuZUHH : LM358B F1 LM2904B (continued)

XA MR R 43 @ B T LM358B 1 LM2904B. 1t #43-H (1)

iR

P =

BRERHRIAE Ta = 25°C. Vg = 36V (#18V). Voy = Vs !/

2. Rioap =10k Q ( EHEEIVs/2) FMHT3HRE (BRIEAFT UM ) -

-5 120
— I+
— Ig- 100
QC‘ -7.5 é 80
5 5
3 10 O 40
8 2
@ 5 20
3 5
£ 125 g o
-20
-15 -40
20 15 -10 -5 0 5 10 15 20 20 15 -10 -5 0 5 10 15 20
Common-Mode Voltage (V) Common-Mode Voltage (V)
B 6-7. AN ME R SRR RRR &l 6-8. MIAR AN SR RIRR
-6 0.06
7 0.045
< 3 <= 0.03
o &
£ 5
S 9 O 0015
8 3
o — g+ 8
5 10| — ls- 5 0
=3 a
£ £
1 -0.015
-12 -0.03
-40 -10 20 50 80 110 130 -40 -10 20 50 80 110 130
Temperature (°C) Temperature (°C)
& 6-9. BN\ fm B B SEE R RRR & 6-10. AR AR SRERIPRR
V+ (V-)+18V
— —40°C
_ — 25°C
I E—— (V-) +15V 125°C
(V+) -3V
S 2 (V-)+12V
(] (0]
g g
S (V#)-6V S (v)+9V
H H
3 3 (V-)+eVv
(V+)-9V
— —40°C (Vo) +3V
— 25°C
125°C -
(V+) =12V Vo
0 10 20 30 40 50 0 5 10 15 20 25 30 35 40
Output Current (mA) Output Current (mA)
A 6-11. oo RSB IE S5 sB IR ( BIEUR ) IR R B 6-12. Fi i U RHRIB SRt v ( VEFRR ) FIBRIXAR
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6.11 SuZUHH : LM358B F1 LM2904B (continued)

XA ML BYRFE RS /3 3E A T LM358B 1 LM2904B. it 73 7 1 S BRSS9 7E Ta = 25°C. Vg = 36V (218V). Vom =Vs/
2. Rioap = 10kQ (EHEFIVg/2) M T3HE (RIESE UM ) .

100 120
— PSRR+ _
%0 — PSRR- 2 115
80 CMRR e
g 70 _—”\ E 110
o« S
T 60 S 105
o T
z 50 &
& 40 o 100
z g
(n/_) 30 g 95
2 £
° § 90
10 3 — Vg =36V
— Vg=5V
0 85
1k 10k 100k ™M -40 -10 20 50 80 110 130
Frequency (Hz) Temperature (°C)
&l 6-13. CMRR ! PSRR 5 H #1% & & 6-14. JLEHH] L SR E KRR
(dB)
-118 1.6
@ 1.2
E -119 0.8
T
x __ 04
o . >
2 120 3 0
2 g
§ £ 04
> 121 <)
§ = -0.8
»
S 122 12
£ 1.6
-123 -2
40 20 0 20 40 60 80 100 120 140 o 1+ 2 3 4 5 6 7 8 9 10
Temperature (°C) Time (s)
Vg=5V % 36V
&) 6-15. MLV L SR RIS & (dB) A €-16. 0.1Hz % 10Hz MR
100 -32
~N — 10 kQ
% 90 40| — 2k0
2 80 -48
>
g 70 R -56
8 60 T 64
£ 50 z 71
3 fa)
& 40 £ -8
[0
§ 30 -88
o 20 -96
&
£ 4 -104
> pao
O _112 P ——. N
10 100 1k 10k 100k 100 1k 10k
Frequency (Hz) Frequency (Hz)
G=1,f=1kHz , BW = 80kHz ,
B 6-17. iy \ HUEWR S 3 SR H IR R Vour = 10Vpp , R |V -
K 6-18. THD+N HL5HIREAMKR , G=1
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6.11 SuZUHH : LM358B F1 LM2904B (continued)

XA ML BYRFE RS /3 3E A T LM358B 1 LM2904B. it 73 7 1 S BRSS9 7E Ta = 25°C. Vg = 36V (218V). Vom =Vs/
2. Rioap = 10kQ (EHEFIVg/2) M T3HE (RIESE UM ) .

32 -30
— 10kQ
40| — 2kQ -40
-48 -50
-56 -60
o o
2 64 2 70
z z
+ +
a -72 o -80
T T
[= [=
-80 -90
-88 -100
-96 -110 | — 10kQ
— 2kQ
-104 -120
100 1k 10k 0.001 0.01 0.1 1 10 20
Frequency (Hz) Amplitude (Vpp)
G=-1,f=1kHz , BW = 80kHz , G=1,f=1kHz , BW = 80kHz ,
VOUT = 10VPP y R|_ Ji—%?u V- RL ( %%@J e )
HZHE 7-3
B 6-19. THD+N H5HMEFMRR , G =1 A 6-20. THD+N LL SHiHIRIEBHIFIR , G=1
-20 460
-35 430
g
50 = 400
g
z 65 3 370
2 =
z
-80 @ 340
G
-95 310
— 10 kQ
— 2kQ
-110 280
0.001 0.01 0.1 1 10 20 3 9 15 21 27 33 36
Amplitude (Vpp) Supply Voltage (V)
G=-1,f=1kHz , BW = 80kHz ,
Ry (EEEZIV- )
HZHE 7-3
& 6-21. THD+N L 5S#HIRIBAIKAR , G= -1 Kl 6-22. B RS BEIRE KRR R
600 500
_ — Vg =36V
< — Vg =5V —_
2 540 : S
g 8 400
2 480 3
£ g
g E
= 420 3 300
g 5
5 [e)
E—j 360 §-
g 2 200
& 300 g
] ] o)
240 100
-40 -20 0 20 40 60 80 100 120 1k 10k 100k ™M
Temperature (°C) Frequency (Hz)
K 6-23. BARRSREAE KRR Bl 6-24. FFErsa i BT SRR IR R
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6.11 SuZUHH : LM358B F1 LM2904B (continued)

XA URVRRE S 40 &E A T LM358B Al LM2904B. 1t 43 i ¥ S R RR M B4R S5 7E T = 25°C. Vg = 36V (218V). Vo = Vs /
2. Rioap = 10kQ ( EES| Vg /2) M4 TFHE (BRIEHEHH ) .
44 18
—— Overshoot (+) —— Overshoot (+)
40 | — Overshoot (-) 16 | — Overshoot (-)
36 14
~ 32 —~ 12
< g
‘g‘ 28 g 10
g 24 g 8
O 20 © s
16 4
12 2
8 0
0 40 80 120 160 200 240 280 320 360 40 80 120 160 200 240 280 320 360
Capacitance load (pF) Capacitance load (pF)
G =1, 100mV FithBrk , R, = JF#% G=-1,100mV ik | R = FFi%
& 6-25. ME Bt S E AR ER Bl 6-26. M5 SiEm EREMRAIIRER
60 20
— Input
57 —— Output
54
10
~ 51
5 S
S 45 % 0
2 a2 2
<
& 39
-10
36
33
30 -20
0 40 80 120 160 200 240 280 320 360 0 200 400 600 800 1000
Capacitance Load (pF) Time (us)
G=-10
Bl 6-27. AR S A ABIAIKXR & 6-28. T HIKE
10 10
7.5 7.5
5 5
S 25 S 25
E £
g ° g °
S 25 S 25
5 -5
-7.5 — Input -7.5 — Input
—— Output — Output
-10 -10
0 20 40 60 80 100 0 20 40 60 80 100
Time (us) Time (us)
G=1, R = G=-1,R. = , Rpg = 10KQ
WHZ K 7-3
& 6-29. M SHERWIRL , G =1 A 6-30. MSSHERIER. , G = -1
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6.11 SuZUHH : LM358B F1 LM2904B (continued)

XA ML BYRFE RS /3 3E A T LM358B 1 LM2904B. it 73 7 1 S BRSS9 7E Ta = 25°C. Vg = 36V (218V). Vom =Vs/
2. Rioap = 10kQ (EHEFIVg/2) M T3HE (RIESE UM ) .

20 40
= 16 S 32
E E
[} [0}
=} =}
© 8 < 16
> >
T 4 T 8
i i
g 0 g 0
(] o
s g °
g -8 g 16
E -12 :E:{ -24
=l =l
O .16 O .32
-20 -40
0 0.5 1 15 2 25 3 35 4 45 5 0 05 1 15 2 25 3 35 4 45 5
Time (us) Time (us)
G=1, R =i G=1,R =T
B 6-31. XESHrERmM ( LA ) Bl 6-32. RIS SYrERmIRL ( TR )
2.5 0.675
—— Output —— Positive
2 — Input —— Negative
1.5 0.625
1 —
2
S 05 S 0575
$ o g
8 b4
S -05 2 0525
»n
-1
-1.5 0.475
-2
-2.5 0.425
0 20 40 60 80 100 40 -25 -10 5 20 35 50 65 80 95 110 125
Time (us) Temp(°C)
G=1, RL = JFi%
B 6-33. Kf5 S BRI R & 6-34. KiEE GRERKXR
60 15
14
— 13
— 40 \ g 1o
< >
£ o 1
< 20 g 10
2 g o
5 ol
S glnkln_g - 8
= —— Sourcing % 7
5 S 6
& -20 g 5
3
-40 g
Z 2
1
-60 0
40 25 10 5 20 35 50 65 80 95 110 125 1k 10k 100k 1M
Temperature (°C) Frequency (Hz)
Vg=15V
& 6-35. S A SIRE HRIC R &l 6-36. B AHH R SRR R
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6.11 SuZUHH : LM358B F1 LM2904B (continued)

XA ML BYRFE RS /3 3E A T LM358B 1 LM2904B. it 73 7 1 S BRSS9 7E Ta = 25°C. Vg = 36V (218V). Vom =Vs/
2. Rioap = 10kQ (EHEFIVg/2) M T3HE (RIESE UM ) .

Channel Separation (dB)

-75

-85

-95

-105

-115

-125

-135

90

84
78
72
66
60
54
48
42
36
30

EMIRR (dB)

1k

10k 100k
Frequency (Hz)

Bl 6-37. BB B SR M KK A

24
M

10M

Bl 6-38. EMIRR ( MU T-IMHILL ) SIERMKIRE

100M 1G
Frequency (Hz)
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6.12 HL R4 - LM158. LM158A. LM258. LM258A. LM358. LM358A. LM2904 1 LM2904V
1% TR e 3 05 FH T LM158. LM158A. LM258. LM258A. LM358. LM358A. LM2904 #i1 LM2904V.,

20 0.36 ‘
18
0.34 — —55C =
16 —
S 14 g 032 2250
£ 12 = 03
= S 4
§ 10 — — 5 0.28
> (&)
o g >
5 a 0.26
2 5 —5Vde | | =3
[
= — 15Vdc D 0.24
4 30vde [ |
2 0.22
0 0.2
55 35 15 5 25 45 65 85 105 125 0 5 10 15 20 25 30
Temperature (°C) Supply Voltage (Vdc)
B 6-39. S\ BR-SIRE KRR & 6-40. BRI BRI IR B R A < R
160 | | 100
140 | [—RLC=20K 90 |t i N CMRR
— RL=2K 80
= 120 N
g T T 70
5 100 — @ 60
& ] 2 \
% 80 i 50 \
§ 60 g 40
S 30
2 40
20
20 10
0 0
0 5 10 15 20 25 30 35 40 0.1 1 10 100 1000
V+ Supply Voltage (Vdc) Frequency (kHz)
B 6-41. IS 5 BIRHEE X R A 6-42. FLAEHIH L EZR A R R
35 0.50
—\/QUT
3.0 / 0.45
25
— / \ 040 £~
% 2.0 \ % \ /
=2 / \ 2 0.35
Zis / £
= / \ = 0.30 o~
1.0 \ ' V
0.5 0.25
e \/QUT
0.0 0.20
0 4 8 12 16 20 24 28 32 36 40 0 2 4 6 8 10
Time (ps) Time (us)
Bl 6-43. FLEERBEAR KIS S K B (50pF) Kl 6-44. B IRFER/ME S ML (50pF)
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6.12 HL R4 - LM158. LM158A. LM258. LM258A. LM358. LM358A. LM2904 1 LM2904V
(continued)

TR A& T LM158. LM158A. LM258. LM258A. LM358. LM358A. LM2904 Fi LM2904V.

20 8
Q
17.5 S 5
o
s 1 2%
o ©
2 125 °
£ 1 g°
= =N >
\ g
3 75 g
5 \ E
' ‘\\\_~ 8 _______./ d
0 1
1 10 100 1k 0.001 0.01 0.1 1 10 100
Frequency (kHz) Output Sink Current (mAdc)
6-45. BCHIHIZIE S HERHIXR (Ve = 15V) ] 6-46. it hr LI
10 T 7 90
H{— 5vdc ]
H— 15vdc | 80
| 30Vdc [/ < 70
g 2
= 1 E 60
S sl Bl £ 5
@ | ©
o l' = \\
S 3 40 —
5 5 —
Fsl 0.1 A/ 3 30 —
7 =
© % 3 2 —
// 10
0.01 LA fl 0
0.001 0.01 0.1 1 10 100 -55 35 -15 5 25 45 65 8 105 125
Output Sink Current (mAdc) Temperature (°C)
FE 6-47. H1 L AR AR Il 6-48. Hiz B I PR
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7 SHENERER
900 Q
Vees+

~L_ Ve
Vo 100 Q

Vee- CL RL +
Vce-
B 7-2. PR L
&l 7-1. BRAZIE 2R TR
10 kQ 10 kQ
AN NV
~N_+18V
@Vm . 18\/—0—0
3=
W GND W GND O
& 7-3. THD+N FI/ME 5 [ ERme B2 f -k e B (G = - 1)
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8 E4nii e

8.1 iR

RS 2 ANJRSLA e I R R ANEHE SRR A | L AR T H I v B S B T R e IR IR
()P FEL S ZE 45 6.3 b Y FEL R IR YU LN HL Vg PR AN SERE L IR 22/ 1.6V, T AR Rt sis AT (%
PR PRI B 5 PR P R P T K

LA AL 45 A% JRERTBORAS  BLUBORHAN I A % GEI8 S TR0 4% i, AR 220 Rl 7 B LS Pl T 2R 8 PP AR P STt
BN, IXEegRE T Ha th e R BbsE 5V HIRALH , BRI 256V R RN AT AR SR LA 7 08 O
Tofte

8.2 TIRE A HER : LM358B. LM358BA. LM2904B. LM2904BA

VC:;
~B pA ~B pA ~100 pA
Current Current Current
Regulator Regulator Regulator
IM- . t ouT
i
e e I
[k ~120 pA
™ Current
Regulator
Iy "ah
v v v v
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8.3 ke i EA

8.3.1 BN AR

AL I 2R Y 98 A2 B AT B B A BOR AR FT UL AR I A & S BUE 5 AR M RAMR . X EFEAT 1.2MHz [
FAAIE AR TE (B ARA ) o

8.3.2 EER
JE A3 318 BROR SR AE SN R A AR AT DA S HE s R, X3 B 0.5V/ us IEER (B A ) »
8.3.3 M\ LTI

ARAIEHTEER WA HE] Vs - 1.6V (FEBMNEREERIN Y Vs - 2V) o WATTRESEIE Vs EE &K Vs T
ARG B DRNDLAEAR NS B Y, A Be s S A IR BOARAL . SR A A\ 0
ARGEE, WA AR R E Lo RS AR T V- R 0.3V, NS R REI DY 1mA , JF B AR
5E o

8.4 FFIhRAE S

IRESTAE SACER BRI N o 2 28 1F AR L 1 DA D B L 0 SO 28 B IR BOR &R A
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9 L AN SEHL

&

PUR BB 2 BE BANE T T AR, T ARG AR e 8k . T % 7 R AR ST E & oo i
REEEM TN 20 BRI BT SEI, PN RS TIRe .

9.1 AR B

LMx58 Fil LM2904 iz 5 K #81& F T & A5 ST A« ATRATE Ve ZHi i N b | AT SE 30 2 Ha 6 FEL % 11 R
Tk

9.2 AN

B STROK A5 1) ST N AR TEOR A% o IZ BRI N S 3% 32 IR LT, AR5 A6 il IR AR N R R IE B i i L i . ek
2 DA [ 75 2 A 0 i A\ FL R AR I FL T

RF
NV

+
Vin
Vsup-

—0O Vour

B 9-1. Joi F B 2 &

9.2.1 WitHER

T 5 10 P YT PR a6 UK T N R L A A tH Y T . Bl SRR FRE £0.5V BE SRR T £1.8V. K HIEIKE
£ 12V i A2 DL 2 0N HT [ 2R

9.2.2 PR
A 7R 1 A0 R 2 SR s SO TBOK 38 5 BB 25

_ VouT
V7 OVIN )
\Y = i = —36
-0.5 2)

R HIEaLE , % R B0 Re MIFHAE . [FARR R E AR R 7 A a3l b T TROR S sl 2 2 2
i, DI e B T R A . SXAF AT AR DR IZ A E AN AR 2 i . MORBIER I Ry 9 10kQ |, IX5&
HREN Ry {#H 36k Q. iXs& 2 3 FH .

RF
V=T o
RI (3)
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9.2.3 B HIZR
2
e \/IN
15
e \/OUT
1
0.5
£,
>
-0.5
-1
15
-2
0 0.5 1 15 2
Time (ms)

El 9-2. [AHBURER s A\ Far H F

10 ELJRAHIRE W

CAUTION
RFHEREBUE T ARG O IR HUR T RE XK AR e (162175 6.1) o

K 0.1uF 5585 LA a8 B T ARSI | DosiZb M e A Al e PP F IR AR S E R IR 22 A RS A 3%
MEKNEZHMEL , WS 1.

i
1.1 fiJRfEE
N T SIS TAEYERE | N PR PCB Ai RSk, A

M P 3 LRI 5 1 DA RO FBORES B B AR AR L . 55 e F 7 P T T D R A DL PR SR (AR

PUBIR , DRI A

- FEBEAS FUE SR 2 ) B NS R4 R FERE (ESR) 0.1pF MRS58 A | TR R BRI as s E . M
V+ I F i 2 [ F) SN 55 i L 7 0 T B RN

R P P AR B R A 8 2 R b B Tl B B AT SR MR P AR R — o IR 2R PCB i — R L

ZRELT IR . A B T EGARIRER EMI AR B RN B0 et AR P AT W B RR 1, [

I I R L

N T ZFAERS , WA E L] R B AR AR 2. I RIXLEIT ARE TR AT BUIRAS | ik U

FEL S A M R E L EARAE , AR AT AL .

SRESLAPEROAL BN BEEIE A . i Re M R $E SOMHB AT e K PR EZ IS 2 AR LA (A 1.2 P )

ROTRedafifmAEL . Y « A ELAE i P iR U 2

5 FEAE S A 2 JA) [ B XA RUARBHITORY R o T AT S 25 Ui/ B A 38 2R AE AN A FEL 38R 7 A DI L

Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 31

Product Folder Links: LM158 LM158A LM258 LM258A LM2904 LM2904B LM2904BA LM2904V LM358
LM358A LM358B LM358BA



LM158, LM158A, LM258, LM258A
LM2904, LM2904B, LM2904BA, LM2904V
LM358, LM358A, LM358B, LM358BA
ZHCSIT6AA - JUNE 1976 - REVISED MARCH 2022

13 TEXAS
INSTRUMENTS

www.ti.com.cn

11.2 5 /Bl

Run the input traces as far
away from the supply lines
as possible Re

Place components close to
device and to each other to
reduce parasitic errors

—— = ——————————

Only needed for : ‘l
dual-supply | I
operation |

I GND

Vs—
(or GND for single supply)

V+

ouT2

===

IN2—

I

IN2+
Use low-ESR, ceramic

bypass capacitor

Ground (GND) plane on another layer

B 11-1. JERAREE B RIE SRS H B AR AT R

RIN
VIN—AAA— ¥

B 11-2. A E B E RS R A

= RF

RG

—VOUuT
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12 SR SRy
12.1 BWCTR EHE A

RO EHNER , SR ti.com LRSI GO midli 274 2R SATEN |, BRSO S S
B . ARESHTEAE R WA OB SR A BT D Rig .
12.2 XHFHEIR
TIE2E™ SFFiRin 2 TR EESH TR, W B L ZERGHE . 2 I IE R AR & ANt 35 Bh. R IA
Zr B O T AT SR A T ) bR v B
BERAN AR B TTIRE R Rt XEENB AL T HRMNE |, I HA—ERB TI KM AL 1555
THEY C(fERIZRKD -
12.3 FHitp
TI E2E™ is a trademark of Texas Instruments.
FT A bR B H & T R
12.4 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
“ \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.
12.5 RiER
TI Rk RAAERI B HARRE T ARG 17 BEAERE 1 A2 S
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13 ML HEMTTEGE R

AR TR B AT (S S X285 B2 A0 i S TR i i Bl . Bl G A28, WA AT
BT I SOR . 0 75 SRR R A WA A, 3 A AL O B S AT AR -
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PACKAGE OPTION ADDENDUM

14-Feb-2023

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
5962-87710012A ACTIVE LCCC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 5962-
& Green 87710012A
LM158FKB
5962-8771001PA ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55to0 125 8771001PA
& Green LM158
5962-87710022A ACTIVE LCCC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 5962-
& Green 87710022A
LM158AFKB
5962-8771002PA ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 8771002PA
& Green LM158A
LM158 MW8 ACTIVE WAFERSALE YS 0 1 RoHS & Green Call Tl Level-1-NA-UNLIM -55to 125
LM158AFKB ACTIVE LCCC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 5962-
& Green 87710022A
LM158AFKB
LM158AJG ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 LM158AJG
& Green
LM158AJGB ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 8771002PA
& Green LM158A
LM158FKB ACTIVE LCCC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 5962- Samples
& Green 87710012A
LM158FKB
LM158JG ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 LM158JG
& Green
LM158JGB ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 8771001PA
& Green LM158
LM258ADGKR ACTIVE VSSOP DGK 8 2500 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM -25 to 85 (M3L, M3P, M3S, M3 Samples
| NIPDAUAG U)

LM258ADR ACTIVE SolIC D 8 2500 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM -25 to 85 LM258A
LM258ADRE4 ACTIVE SoiIC D 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -25 to 85 LM258A
LM258ADRG4 ACTIVE SOIC D 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -25 to 85 LM258A

LM258AP ACTIVE PDIP P 8 50 RoHS & Green NIPDAU | SN N/ A for Pkg Type -25 to 85 LM258AP
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rderapble Device tatus ackage lype ackage Ins ackage Cco an ead finis eal emp em evice Marking amples
Orderable Devi S Pack T Package Pi Packag Eco PI Lead finish/ MSL Peak T Op Temp (°C) Device Marki Sampl
(1) Drawing Qty %) Ball material 3) (4/5)
(6)
LM258APE4 ACTIVE PDIP P 50 ROHS & Green NIPDAU N / A for Pkg Type -25t0 85 LM258AP Samples
LM258DGKR ACTIVE VSSOP DGK 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -251t0 85 (M2L, M2P, M2S, M2
| NIPDAUAG V)

LM258DR ACTIVE SOIC D 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -25to 85 LM258
LM258DRG3 ACTIVE SoIC D 2500 ROHS & Green SN Level-1-260C-UNLIM -25t0 85 LM258
LM258DRG4 ACTIVE SOIC D 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -251t0 85 LM258

LM258P ACTIVE PDIP P 50 ROHS & Green NIPDAU | SN N/ A for Pkg Type -25t0 85 LM258P
LM258PE4 ACTIVE PDIP P 50 ROHS & Green NIPDAU N / A for Pkg Type -25to 85 LM258P
LM2904AVQDR ACTIVE SolIC D 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2904AV
LM2904AVQDRG4 ACTIVE SOIC D 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2904AV
LM2904AVQPWR ACTIVE TSSOP PW 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2904AV
LM2904AVQPWRG4 ACTIVE TSSOP PW 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2904AV
LM2904BAIDDFR ACTIVE SOT-23-THIN DDF 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 2904A
LM2904BAIDGKR ACTIVE VSSOP DGK 2500 ROHS & Green SN Level-1-260C-UNLIM -40 to 125 28CB
LM2904BAIDR ACTIVE SOIC D 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2904BA
LM2904BAIPWR ACTIVE TSSOP PW 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2904BA
LM2904BIDDFR ACTIVE SOT-23-THIN DDF 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2904
LM2904BIDGKR ACTIVE VSSOP DGK 2500 ROHS & Green SN Level-1-260C-UNLIM -40 to 125 28BB
LM2904BIDR ACTIVE SoIC D 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2904B
LM2904BIPWR ACTIVE TSSOP PW 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2904B

LM2904DE4 NRND SolIC D 75 TBD Call Tl Call Tl -40 to 125
LM2904DGKR ACTIVE VSSOP DGK 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 (MBL, MBP, MBS, MB

| NIPDAUAG U)
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material 3) (4/5)
6
LM2904DR ACTIVE SoIC D 8 2500 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40to 125 LM2904
LM2904DRE4 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 LM2904
LM2904DRG3 ACTIVE SoIC D 8 2500 RoOHS & Green SN Level-1-260C-UNLIM -40 to 125 LM2904
LM2904DRG4 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 LM2904
LM2904P ACTIVE PDIP P 8 50 ROHS & Green NIPDAU | SN N/ A for Pkg Type -40 to 125 LM2904P
LM2904PE4 ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N/ A for Pkg Type -40 to 125 LM2904P
LM2904PSR ACTIVE SO PS 8 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2904
LM2904PW ACTIVE TSSOP PW 8 150 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 L2904
LM2904PWR ACTIVE TSSOP PW 8 2000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 L2904
LM2904PWRG3 ACTIVE TSSOP PW 8 2000 RoOHS & Green SN Level-1-260C-UNLIM -40 to 125 L2904
LM2904PWRG4 ACTIVE TSSOP PW 8 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2904
LM2904PWRG4-JF ACTIVE TSSOP PW 8 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2904
LM2904QDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2904Q1
LM2904QDRG4 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2904Q1
LM2904VQDR ACTIVE SoIC D 8 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 L2904V
LM2904VQDRG4 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2904V
LM2904VQPWR ACTIVE TSSOP PW 8 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2904V
LM2904VQPWRG4 ACTIVE TSSOP PW 8 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2904V
LM358ADE4 NRND SOoIC D 75 TBD Call Tl Call Ti 0to 70
LM358ADGKR ACTIVE VSSOP DGK 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 (M6L, M6P, M6S, M6
| NIPDAUAG U)

LM358ADR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 LM358A
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
6
LM358ADRE4 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 LM358A
LM358ADRG4 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 LM358A

LM358AP ACTIVE PDIP P 8 50 ROHS & Green NIPDAU | SN N/ A for Pkg Type 0to 70 LM358AP
LM358APE4 ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N / A for Pkg Type Oto 70 LM358AP
LM358APW ACTIVE TSSOP PW 8 150 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 L358A
LM358APWR ACTIVE TSSOP PW 8 2000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 L358A

LM358APWRG4 ACTIVE TSSOP PW 8 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 L358A
LM358BAIDDFR ACTIVE SOT-23-THIN DDF 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 358BA
LM358BAIDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green SN Level-1-260C-UNLIM -40 to 85 28DB
LM358BAIDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 L358BA
LM358BAIPWR ACTIVE TSSOP PW 8 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 L358BA
LM358BIDDFR ACTIVE SOT-23-THIN DDF 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 LM358
LM358BIDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green SN Level-1-260C-UNLIM -40 to 85 358B
LM358BIDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 LM358B
LM358BIPWR ACTIVE TSSOP PW 8 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 LM358B
LM358DGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 (M5L, M5P, M5S, M5

| NIPDAUAG v)

LM358DR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 LM358
LM358DRE4 ACTIVE SOIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 LM358
LM358DRG3 ACTIVE SoIC D 8 2500 ROHS & Green SN Level-1-260C-UNLIM Oto 70 LM358
LM358DRG4 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 LM358

LM358P ACTIVE PDIP P 8 50 ROHS & Green NIPDAU | SN N / A for Pkg Type Oto 70 LM358P
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (4/5)
(6)
LM358PE3 ACTIVE PDIP P 8 50 ROHS & SN N / A for Pkg Type Oto 70 LM358P
Non-Green
LM358PE4 ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N / A for Pkg Type Oto 70 LM358P
LM358PSR ACTIVE SO PS 8 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 L358
LM358PW ACTIVE TSSOP PW 8 150 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 L358
LM358PWR ACTIVE TSSOP PW 8 2000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM Oto 70 L358
LM358PWRG3 ACTIVE TSSOP PW 8 2000 ROHS & Green SN Level-1-260C-UNLIM 0to 70 L358
LM358PWRG4 ACTIVE TSSOP PW 8 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 L358
LM358PWRG4-JF ACTIVE TSSOP PW 8 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 L358

ples

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.
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® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF LM258A, LM2904, LM2904B, LM2904BA :
o Automotive : LM2904-Q1, LM2904B-Q1, LM2904BA-Q1

¢ Enhanced Product : LM258A-EP, LM2904-EP

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

e Enhanced Product - Supports Defense, Aerospace and Medical Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO < P1—p|
IR T
& 0 o|( Bo W
Rl |
\ © Diameter ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ |
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 0O 00 Sprocket Holes
| |
T T
t Q) | &) ——
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
| w. A |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LM258ADGKR VSSOP DGK 8 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
LM258ADGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
LM258ADR SOIC D 8 2500 330.0 12.8 6.4 5.2 2.1 8.0 12.0 Q1
LM258ADR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM258ADR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM258ADR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM258ADR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM258ADRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM258ADRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM258ADRG4 SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM258ADRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM258DGKR VSSOP DGK 8 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
LM258DGKR VSSOP DGK 8 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
LM258DR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM258DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM258DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LM258DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM258DR SoIC D 8 2500 330.0 12.8 6.4 5.2 21 8.0 12.0 Q1
LM258DRG3 SOIC D 8 2500 330.0 12.8 6.4 5.2 2.1 8.0 12.0 Q1
LM258DRG3 SoIC D 8 2500 330.0 154 6.4 5.2 21 8.0 12.0 Q1
LM258DRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM258DRG4 SoIC D 8 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
LM258DRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM258DRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
LM2904AVQDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2904AVQDR SoIC D 8 2500 330.0 125 6.4 5.2 21 8.0 12.0 Q1
LM2904AVQDRG4 SOIC D 8 2500 330.0 125 6.4 5.2 2.1 8.0 12.0 Q1
LM2904AVQDRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
LM2904AVQPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM2904AVQPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM2904AVQPWRGA4 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM2904AVQPWRG4 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM2904BAIDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
LM2904BAIDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
LM2904BAIDR SoIC D 8 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
LM2904BAIPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM2904BIDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
LM2904BIDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
LM2904BIDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2904BIPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM2904DGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
LM2904DGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
LM2904DGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
LM2904DR SOIC D 8 2500 330.0 12.8 6.4 5.2 2.1 8.0 12.0 Q1
LM2904DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2904DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2904DR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2904DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2904DRG3 SOIC D 8 2500 330.0 15.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2904DRG3 SOIC D 8 2500 330.0 12.8 6.4 5.2 2.1 8.0 12.0 Q1
LM2904DRG4 SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2904DRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2904DRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2904DRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2904PSR SO PS 8 2000 330.0 16.4 8.35 6.6 2.4 12.0 | 16.0 Q1
LM2904PWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
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Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)

LM2904PWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM2904PWRG3 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM2904PWRG4 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1

LM2904PWRG4-JF TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1

LM2904QDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2904VQDR SoIC D 8 2500 330.0 125 6.4 5.2 21 8.0 12.0 Q1
LM2904VQDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2904VQDRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
LM2904VQPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM2904VQPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1

LM2904VQPWRG4 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM2904VQPWRG4 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1

LM358ADGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
LM358ADGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1

LM358ADR SOIC D 8 2500 330.0 12.8 6.4 5.2 2.1 8.0 12.0 Q1

LM358ADR SOIC D 8 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1

LM358ADR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

LM358ADR SoIC D 8 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1

LM358ADR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM358ADRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
LM358ADRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM358ADRG4 SoIC D 8 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
LM358ADRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM358APWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM358APWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM358APWRG4 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM358BAIDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3

THIN
LM358BAIDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1

LM358BAIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM358BAIPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM358BIDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3

THIN

LM358BIDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1

LM358BIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM358BIPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1

LM358DGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1

LM358DGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1

LM358DGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1

LM358DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM358DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM358DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)

LM358DR SOIC D 8 2500 330.0 12.8 6.4 5.2 21 8.0 | 12.0 Q1
LM358DR SOIC D 8 2500 330.0 124 6.4 5.2 2.1 8.0 | 12.0 Q1
LM358DRG3 SOIC D 8 2500 330.0 12.8 6.4 5.2 2.1 8.0 12.0 Q1
LM358DRG3 SOIC D 8 2500 330.0 15.4 6.4 5.2 2.1 8.0 12.0 Q1
LM358DRG4 SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM358DRG4 SOIC D 8 2500 330.0 124 6.4 5.2 2.1 8.0 | 12.0 Q1
LM358DRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM358DRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM358PSR SO PS 8 2000 330.0 16.4 835 | 6.6 24 | 12.0 | 16.0 Q1
LM358PWR TSSOP PW 8 2000 330.0 124 7.0 3.6 1.6 8.0 | 12.0 Q1
LM358PWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM358PWRG3 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM358PWRG4 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM358PWRG4-JF TSSOP PW 8 2000 330.0 124 7.0 3.6 1.6 8.0 | 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LM258ADGKR VSSOP DGK 8 2500 364.0 364.0 27.0
LM258ADGKR VSSOP DGK 8 2500 366.0 364.0 50.0

LM258ADR SolIC D 8 2500 364.0 364.0 27.0
LM258ADR SOIC D 8 2500 356.0 356.0 35.0
LM258ADR SOIC D 8 2500 356.0 356.0 35.0
LM258ADR SoIC D 8 2500 340.5 336.1 25.0
LM258ADR SolIC D 8 2500 340.5 336.1 25.0
LM258ADRG4 SOIC D 8 2500 340.5 336.1 25.0
LM258ADRG4 SOIC D 8 2500 356.0 356.0 35.0
LM258ADRG4 SoIC D 8 2500 340.5 336.1 25.0
LM258ADRG4 SolIC D 8 2500 356.0 356.0 35.0
LM258DGKR VSSOP DGK 8 2500 364.0 364.0 27.0
LM258DGKR VSSOP DGK 8 2500 366.0 364.0 50.0
LM258DR SoIC D 8 2500 340.5 336.1 25.0
LM258DR SolIC D 8 2500 356.0 356.0 35.0
LM258DR SOIC D 8 2500 356.0 356.0 35.0
LM258DR SOIC D 8 2500 340.5 336.1 25.0
LM258DR SoIC D 8 2500 364.0 364.0 27.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

LM258DRG3 SOIC D 8 2500 364.0 364.0 27.0
LM258DRG3 SOIC D 8 2500 333.2 345.9 28.6
LM258DRG4 SolIC D 8 2500 340.5 336.1 25.0
LM258DRG4 SOIC D 8 2500 356.0 356.0 35.0
LM258DRG4 SOIC D 8 2500 340.5 336.1 25.0
LM258DRG4 SOIC D 8 2500 356.0 356.0 35.0
LM2904AVQDR SolIC D 8 2500 340.5 336.1 25.0
LM2904AVQDR SOIC D 8 2500 340.5 336.1 25.0
LM2904AVQDRG4 SOIC D 8 2500 340.5 336.1 25.0
LM2904AVQDRG4 SoIC D 8 2500 340.5 336.1 25.0
LM2904AVQPWR TSSOP PW 8 2000 356.0 356.0 35.0
LM2904AVQPWR TSSOP PW 8 2000 356.0 356.0 35.0
LM2904AVQPWRG4 TSSOP PW 8 2000 356.0 356.0 35.0
LM2904AVQPWRG4 TSSOP PW 8 2000 356.0 356.0 35.0
LM2904BAIDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
LM2904BAIDGKR VSSOP DGK 8 2500 366.0 364.0 50.0
LM2904BAIDR SOIC D 8 2500 340.5 336.1 25.0
LM2904BAIPWR TSSOP PW 8 2000 356.0 356.0 35.0
LM2904BIDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
LM2904BIDGKR VSSOP DGK 8 2500 366.0 364.0 50.0
LM2904BIDR SOIC D 8 2500 340.5 336.1 25.0
LM2904BIPWR TSSOP PW 8 2000 356.0 356.0 35.0
LM2904DGKR VSSOP DGK 8 2500 364.0 364.0 27.0
LM2904DGKR VSSOP DGK 8 2500 366.0 364.0 50.0
LM2904DGKR VSSOP DGK 8 2500 358.0 335.0 35.0
LM2904DR SoIC D 8 2500 364.0 364.0 27.0
LM2904DR SolIC D 8 2500 340.5 336.1 25.0
LM2904DR SOIC D 8 2500 356.0 356.0 35.0
LM2904DR SOIC D 8 2500 340.5 336.1 25.0
LM2904DR SoIC D 8 2500 356.0 356.0 35.0
LM2904DRG3 SOIC D 8 2500 333.2 345.9 28.6
LM2904DRG3 SOIC D 8 2500 364.0 364.0 27.0
LM2904DRG4 SOIC D 8 2500 356.0 356.0 35.0
LM2904DRG4 SoIC D 8 2500 356.0 356.0 35.0
LM2904DRG4 SolIC D 8 2500 340.5 336.1 25.0
LM2904DRG4 SOIC D 8 2500 340.5 336.1 25.0
LM2904PSR SO PS 8 2000 356.0 356.0 35.0
LM2904PWR TSSOP PW 8 2000 364.0 364.0 27.0
LM2904PWR TSSOP PW 8 2000 356.0 356.0 35.0
LM2904PWRG3 TSSOP PW 8 2000 364.0 364.0 27.0
LM2904PWRG4 TSSOP PW 8 2000 356.0 356.0 35.0
LM2904PWRG4-JF TSSOP PW 8 2000 356.0 356.0 35.0
LM2904QDR SolIC D 8 2500 350.0 350.0 43.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

LM2904VQDR SOIC D 8 2500 340.5 336.1 25.0
LM2904VQDR SoIC D 8 2500 340.5 336.1 25.0
LM2904VQDRG4 SolIC D 8 2500 340.5 336.1 25.0
LM2904VQPWR TSSOP PW 8 2000 356.0 356.0 35.0
LM2904VQPWR TSSOP PW 8 2000 356.0 356.0 35.0
LM2904VQPWRG4 TSSOP PW 8 2000 356.0 356.0 35.0
LM2904VQPWRG4 TSSOP PW 8 2000 356.0 356.0 35.0
LM358ADGKR VSSOP DGK 8 2500 364.0 364.0 27.0
LM358ADGKR VSSOP DGK 8 2500 366.0 364.0 50.0
LM358ADR SOIC D 8 2500 364.0 364.0 27.0
LM358ADR SOIC D 8 2500 356.0 356.0 35.0
LM358ADR SoIC D 8 2500 356.0 356.0 35.0
LM358ADR SOIC D 8 2500 340.5 336.1 25.0
LM358ADR SOIC D 8 2500 340.5 336.1 25.0
LM358ADRG4 SOIC D 8 2500 340.5 336.1 25.0
LM358ADRG4 SOIC D 8 2500 356.0 356.0 35.0
LM358ADRG4 SOIC D 8 2500 356.0 356.0 35.0
LM358ADRG4 SOIC D 8 2500 340.5 336.1 25.0
LM358APWR TSSOP PW 8 2000 356.0 356.0 35.0
LM358APWR TSSOP PW 8 2000 364.0 364.0 27.0
LM358APWRG4 TSSOP PW 8 2000 356.0 356.0 35.0
LM358BAIDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
LM358BAIDGKR VSSOP DGK 8 2500 366.0 364.0 50.0
LM358BAIDR SOIC D 8 2500 340.5 336.1 25.0
LM358BAIPWR TSSOP PW 8 2000 356.0 356.0 35.0
LM358BIDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
LM358BIDGKR VSSOP DGK 8 2500 366.0 364.0 50.0
LM358BIDR SOIC D 8 2500 340.5 336.1 25.0
LM358BIPWR TSSOP PW 8 2000 356.0 356.0 35.0
LM358DGKR VSSOP DGK 8 2500 366.0 364.0 50.0
LM358DGKR VSSOP DGK 8 2500 358.0 335.0 35.0
LM358DGKR VSSOP DGK 8 2500 364.0 364.0 27.0
LM358DR SOIC D 8 2500 356.0 356.0 35.0
LM358DR SOIC D 8 2500 340.5 336.1 25.0
LM358DR SOIC D 8 2500 340.5 336.1 25.0
LM358DR SOIC D 8 2500 364.0 364.0 27.0
LM358DR SOIC D 8 2500 356.0 356.0 35.0
LM358DRG3 SOIC D 8 2500 364.0 364.0 27.0
LM358DRG3 SOIC D 8 2500 333.2 345.9 28.6
LM358DRG4 SOIC D 8 2500 340.5 336.1 25.0
LM358DRG4 SOIC D 8 2500 340.5 336.1 25.0
LM358DRG4 SOIC D 8 2500 356.0 356.0 35.0
LM358DRG4 SOIC D 8 2500 356.0 356.0 35.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

LM358PSR SO PS 8 2000 356.0 356.0 35.0
LM358PWR TSSOP PW 8 2000 356.0 356.0 35.0
LM358PWR TSSOP PwW 8 2000 364.0 364.0 27.0
LM358PWRG3 TSSOP PwW 8 2000 364.0 364.0 27.0
LM358PWRG4 TSSOP PwW 8 2000 356.0 356.0 35.0
LM358PWRG4-JF TSSOP PW 8 2000 356.0 356.0 35.0
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TUBE
T - Tube
height L - Tubelength
> \W TTube_ __________________ I U U L
> V\£ dth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
5962-87710012A FK LCcC 20 1 506.98 12.06 2030 NA
5962-87710022A FK LCCC 20 1 506.98 12.06 2030 NA
LM158AFKB FK LCCC 20 1 506.98 12.06 2030 NA
LM158FKB FK LCCcC 20 1 506.98 12.06 2030 NA
LM258AP P PDIP 8 50 506 13.97 11230 4.32
LM258AP P PDIP 8 50 506.1 9 600 5.4
LM258APE4 P PDIP 8 50 506 13.97 11230 4.32
LM258P P PDIP 8 50 506 13.97 11230 4.32
LM258P P PDIP 8 50 506.1 9 600 5.4
LM258PE4 P PDIP 8 50 506 13.97 11230 4.32
LM2904P P PDIP 8 50 506 13.97 11230 4.32
LM2904P P PDIP 8 50 506.1 9 600 54
LM2904PE4 P PDIP 8 50 506 13.97 11230 4.32
LM2904PW PW TSSOP 8 150 530 10.2 3600 3.5
LM358AP PDIP 8 50 506 13.97 11230 4.32
LM358AP P PDIP 8 50 506.1 9 600 54
LM358APE4 P PDIP 8 50 506 13.97 11230 4.32
LM358APW PW TSSOP 8 150 530 10.2 3600 3.5
LM358P P PDIP 8 50 506.1 9 600 54
LM358P P PDIP 8 50 506 13.97 11230 4.32
LM358PE3 P PDIP 8 50 506.1 9 600 5.4
LM358PE4 P PDIP 8 50 506 13.97 11230 4.32
LM358PW PW TSSOP 8 150 530 10.2 3600 35
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N

INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

9. Board assembly site may have different recommendations for stencil design.

INSTRUMENTS
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MECHANICAL DATA

PS (R-PDS0O-G8) PLASTIC SMALL-OUTLINE PACKAGE

] [ e

indd 1

T 0, 15 NOM
560 820
500 7,40

O|O

o [ e (B
_V—ZOOMAX 1 \/

4040063/C 03/03

NOTES: A, All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.

@ TEXAS
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LAND PATTERN DATA

PS (R—PDSO-G8) PLASTIC SMALL OUTLINE

Stencil Openings

Example Board Layout (Note D
(Note C)
. —» ~—8x0,55
»\ ‘<— xT, ‘ ‘<— 6x1,27
HHd 75 A H HJ&
7.40 7,40

(oA ik

[ Example

‘ Non Soldermask Defined Pad

/ . Example

i Pad Geometry
(See Note C)

Example
Non—Solder Mask Opening
(See Note E)

\\ S [— /

Al Around //

4212188/A 09/11

All linear dimensions are in millimeters.

NOTES: A

B. This drawing is subject to change without notice.

C. Publication IPC=7351 is recommended for alternate designs.
D

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.

E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

Customers should

WP TEXAS
INSTRUMENTS

www. ticom



MECHANICAL DATA

MCEROO01A — JANUARY 1995 — REVISED JANUARY 1997

JG (R-GDIP-T8) CERAMIC DUAL-IN-LINE

0.400 (10,16)
0.355 (9,00) '

Ao A

) 0.280 (7,11)
0.245 (6,22)

S

1 4
0.065 (1,65)
0.045 (1,14)

0.063 (1,60) 0.020 (0,51) MIN 0.310 (7,87)
0.015 (0,38) » 0.290 (7,37)
0.200 (5,08) MAX
— ¢ Seating Plane

T 0.130 (3,30) MIN

0.023 (0,58) o150
AJLL770015(038) —> \4/ 0°-15
(0100 (2,59) | 0.014 (0,36)

0.008 (0,20)

4040107/C 08/96

A. Alllinear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Index point is provided on cap for terminal identification.

E. Falls within MIL STD 1835 GDIP1-T8

{’} TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



MECHANICAL DATA

P (R—PDIP—T8)

PLASTIC DUAL—=IN—LINE PACKAGE

0.400 (10,16)
035 (9,00) 7
5
[ ™M ;
0.260 (6,60)
0.240 (6,10)
° ‘
P8 S WS I Wy

0.045 (1,14) 0.325 (8,26)
0.030 (0,76) | [© —0.020 (0,51) MIN 0.300 (7,62)
/ T o 38)
\ 0.200 (5,08) MAX TGouge Plane
L Seating Plane
0.125 (3,18) MIN (0,25) NOM
0.100 (2,54) O 430 (10, 92
MAX
0.021 (0,53)
€ 5015 (0,38)
[]0.010 (0,25) W]
4040082/E  04/2010
NQTES: A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.
C. Falls within JEDEC MS—001 variation BA.

{'i TEXAS
INSTRUMENTS
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MECHANICAL DATA

DGK (S—PDSO-G8) PLASTIC SMALL—OUTLINE PACKAGE

r ﬂﬂgz
8 5

,HHHHT OZ

0,13
310 505
2,90 4,75 i

[@N]

LiLlil:

[ ]
jM_D—i Seating Plane ¢ J_\ ) m
— 1,10 MAX 875% AT [&]o.10 AT

4073329/E 05/06

NOTES: A All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.15 per end.
b Body width does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

E.  Falls within JEDEC MO—-187 variation AA, except interlead flash.

QP TeExAs
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www.ti.com



LAND PATTERN DATA

DGK (S—PDSO-G8) PLASTIC SMALL OUTLINE PACKAGE
Example Board Layout Example Stencil Openings
Based on a stencil thickness
of .127mm (.005inch).
(See Note D)
|—-—|—(O,65)TYP. 8X(0,45) _—| |<_ |———|—(O,65}TYP.
_4_
5|—-——— - 8X(1,45) —— [
4
PEG (4,4) PEG (4,4)
(! o
/I 7 PKG PKG
: ¢ ¢
/I Example
b Non Soldermask Defined Pad
/ /// - Example '
N ERE
! (1,45) || \
\ * \:\F(’ad Geometrgl
! See Note C
Y - (0,05)
\ | All Around ///
N /
N -
S—-- 4221236/A 11/13

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC—7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

NOTES:

i3 TEXAS
INSTRUMENTS
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PACKAGE OUTLINE
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

6.6
6.2 TYP
PIN 11D
AREA
— 6X
8
02X
== -—-
1
8X 0.30

0.19 L
‘%‘0.1@‘C‘A@‘B@‘ J'].ZMAX

ST -
\\\-‘/\SEE DETAIL A T(O'1S)TYP

DETAIL A
TYPICAL

4221848/A 02/2015

NOTES:

-

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153, variation AA.

s W N

i3 Texas
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EXAMPLE BOARD LAYOUT

PWOO00SA TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
T 8X (1.5) r
8X (0.45) SYMM
RO0.05
1 C‘E (TYP )
8
|
|
SYMM
S s R A s .
o == | [ ]
S \ T s
| |
| (5.8) |
LAND PATTERN EXAMPLE
SCALE:10X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ /METAL SOLDER MASK‘\ i OPENING
i I T"""m |
I‘mﬂl
4€ 0.05 MAX JL 0.05 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
SOLDER MASK DETAILS
NOT TO SCALE

4221848/A 02/2015

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

i3 Texas
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EXAMPLE STENCIL DESIGN
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

8X (15)
8X (0.45) j T SEMM (R0.05) TYP
|
o | '

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:10X

4221848/A 02/2015

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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’ PACKAGE OUTLINE
DDFOOO08A SOT-23 - 1.1 mm max height

PLASTIC SMALL OUTLINE

2.95

SEATING PLANE
265 TYP \

PIN1ID [ ]oa[cl+ =

AREA

— T
ox[0%5] |
8 T
1 H - — ] ‘; ‘
‘ %
1 1 i
2.95 ‘ 1
2.85 e 2X w
NOTE 3 1.95 ‘% ‘
T
|
x
] i —— i
5 |
0.38 A
8X .22 —L |
R % B [clAle o
: ~
T \
/ : 0.20
; l \‘ l 0.08 TYP
\- \ / /
N : —
~. /\x
— SEE DETAIL A
GAGE PLANE
0°-8
DETAIL A
TYPICAL
4222047/C  10/2022
NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.
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EXAMPLE BOARD LAYOUT
DDFOOO08A SOT-23 - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) ﬁ SYMM
¢

| 8

8X (0.45) —

T

L
6X (0.65) | ‘
o N
| |
(R0.05) ‘ ‘
TYP ‘ (2.6) ‘
LAND PATTERN EXAMPLE
SCALE:15X
SOLDER MASK
SOLDER MASK METAL UNDER
OPENING j\ METAL SOLDER MASK ~ \ fOPEN'NG
”””” \
| |
| |
N
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4222047/C 10/2022

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN

SOT-23 - 1.1 mm max height
PLASTIC SMALL OUTLINE

DDFOO08A

8X (1.05) —1

8X (0.45) —

sy

— €51 | CO
6X (0.65)
L R — 5
4 |

(2.6)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

4222047/C 10/2022

NOTES: (continued)
6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
7. Board assembly site may have different recommendations for stencil design.
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