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LM358xxx LM324xxx LM2904xxx LM2902xxx

B= BEESMN

LM358xxx/LM2904xxx/LM324xxx/LM2902xxx (& 2 Bl & B EEERETEH (BRER) : 3.0V ~32.0V
ABIBAYDTSUREVAAADART O TTY, m B {EIR R

RSB A 3V~32V(E—ERIEDIZE)EILL . HE LM358xxx: -40°C ~ +85°C

BERMNDE N -O¥ L ERICERTIETT, LM324xxx: -40°C ~ +85°C

LM2904xxx: -40°C ~ +125°C

BE LM;%_OZXXXZ - -40°C ~ +125°C

wi_ Emy o A Ztv +FEE: 4.5mV (Max)

m E-RRE TR B AANA T RER: 20nA (Typ)

m FEEREESEEILL
B AR, HALLIT, [ZIEGND LR)L& Y ENERTEE

B EREEFGLAREN

NKylr—o

W(Typ) x D(Typ) x H(Max)

1 RN SOP8 5.00mm x 6.20mm x 1.71mm
FIVT—>ay SOP-J8 4.90mm x 6.00mm x 1.65mm
m ERRET T SSOP-B8 3.00mm x 6.40mm x 1.35mm
m NNy ITFTFYS TSSOP-B8 3.00mm x 6.40mm x 1.20mm
N TFIOT4TIT4ILE TSSOP-B8J 3.00mm x 4.90mm x 1.10mm
B RAjwss MSOP8 2.90mm x 4.00mm x 0.90mm
SOP14 8.70mm x 6.20mm x 1.71mm
SOP-J14 8.65mm x 6.00mm x 1.65mm
SSOP-B14 5.00mm x 6.40mm x 1.35mm
TSSOP-B14J 5.00mm x 6.40mm x 1.20mm
InFEER
LM358F, LM2904F : SOP8
LM358FJ, LM2904FJ : SOP-J8
LM358FV, LM2904FV : SSOP-B8
LM358FVT, LM2904FVT :TSSOP-B8
LM358FVJ, LM2904FVJ :TSSOP-B8J
LM358FVM, LM2904FVM : MSOP8
HFES | %74
OUT1| 1 8 |vce 1 ouT1
2 -IN1
-IN1 | 2 ‘ah‘ 7 |OUT2 3 +IN1
4 VEE
+IN1| 3 6 [-IN2 5 +IN2
6 -IN2
VEE| 4 5 [+IN2 7 ouT2
8 VCC

OHEEE : YVaVE/ YDy I EBER OMBMSRERIEILTEY FEA,

TSZ02201-0GMG0G200190-1-1
2016.08.01 Rev.005

www.rohm.co.jp
©2015 ROHM Co., Ltd. All rights reserved. 1/44
TSZ22111-14-001



LM358xxx LM324xxx LM2904xxx LM2902xxXx

Datasheet

LM324F, LM2902F : SOP14
LM324FJ, LM2902FJ : SOP-J14
LM324FV, LM2902FV : SSOP-B14
LM324FVJ, LM2902FVJ : TSSOP-B14J
InFES ¥4
1 OUT1
2 -IN1
ouT1| 1 14| OUT4 3 TINT
AN1| 2 LCHl Cra 13|-IN4 4 vVCC
: P 5 +IN2
#N1[ 3 | ' 12] +INa - o
vee| 4 11| VEE 7 OUT2
+IN2[ 5 | | 10] +IN3 8 OuT3
F ¥ B j 9 -IN3
-IN2| 6 CH CH3 9 |-IN3 10 +IN3
out2[7 8 |outs M VEE
12 +IN4
13 -IN4
14 OUT4
EXMBRKRER (Ta=25°C)
HE s LM358xxx LM324XXX}:E|*EM2904XXX LM2902xxx Rfe
BREXE Vce-VEee 36 \Y
SOPS8 0_68(Note 1,9) _ 0_68(Note 1,9) -
SOP-J8 | 0.67MNote29) - 0.67(Nete 2.) -
SSOP-B8 | 0.62(Note39) - 0.62(Note 39) -
TSSOP-B8 | 0.62(Note 3.9) - 0.62(Note 3.9) -
TSSOP-B8J | 0.58(Note 4.9) - 0.58(Note 4.9) -
HERX P MsoPs | 0.58M0e 4 - 0.58Note 4.9 - W
SOP14 - 0.56(Note 5.9) - 0.56(Note 5.9)
SOP-J14 - 1.02(Note 6.9) - 1.02 (Note 6.9)
SSOP-B14 - 0.87(Note 7.9) - 0.87(Note 7.9)
TSSOP-B14J - 0.85(Nete 8.9) - 0.85(Nete 8.9)
EBAHNFENCT Vio 36 \
RH#EANERE Vicwm (Vee-0.3) ~ (Vee+36) \Y;
A E 75 Note 11) I +10 mA
BEFERETEE Vopr 3.0~32.0 Y
B 1R A Topr -40 ~ +85 | -40 ~ +125 °C
REFREHEAE Tstg -55 ~ +150 °C
EAEEENEE Timax 150 °C
(Note 1) Ta=25°CUAETHEAT BBAICIF 1°CIZDE 55mW 2R LT,

(Note 2)
)
(Note 4)
(Note 5)
(Note 6)
)
)

(Note 8
(Note 9)

Ta=25°CLLE THEARAT BBEIZIX 1°CIZDE54mW ZRICLET .
Ta=25CLLETHERAT BB AICIX1CIZOE 5.0mW 2R LEET,
Ta=25°CULE THEARAT BBEIZIX 1CIZDE47TmMW ZRICLET .
Ta=25CLLE THERAT BBAICIX1CIZDOE 45mW 2R L ET,
Ta=25°CLLE THEARAT BB EIZIE 1°CIZDE 82mW #RILET .
Ta=25CULETHERAT RBAICIX1CIZOE 7.0mW 2R LEET,
Ta=25°CLLE THEARAT BB EIZIE 1°CIZDZ 6.8mW ZRILET .
HFRBLE 70mm x 70mm X 1.6mm FR4 5 R TRF L EIR(EAEER 3% UT)RERDETY,

(Note 10) ZBIANBERFREANGF EFREANGFROBMEERLET, TORBEANHFOBRIE Vee LEDBRE LT ZEW
(Note 11) ANIHFIZH Vee-0.6V DBEAHMEN =I5 EBRLEBRNRNSAREELH Y Y. TOHERFIRIBERICEY ANBRIVEBRUTELD
KIITLTLESL,

MMEBEERUVBIEREHERL EORMFTREREBAHRE. HEFLEWRICESTERLHYET, T, Ya—FE—FHLF
F—ToE—FGE BBERBERETEERA. BABRKEREBA DL I UHHE—FIEESINLEE. 21— XL EPEHLRE
HMEEBLTIAITS LD CREBBLLET,
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BRMSY
O LM358xxx, LM2904xxx (IZIEED LR Y Vec=+5V, VeEe=0V)
i o HERE o
EH Ea=3 R E SR - BAfL &4
=D | BE | &K
25°C - 1 4.5 Voutr=1.4V
AAA Ty FEEMNte 1213 Vio mV
SREHE | - - 5 Vec=5 ~ 30V, Vour=1.4V
hx 7ty FERE o
%Ej}; U 7 '\(NOEZ) AV|O/AT - - 6 - ”V/ C VOUT=1 4V
25°C - 2 50
ANA Tty FEFRNote 1213) lio nA | Vour=1.4V
SREHE | - - 200
) 25°C - 20 | 250
AF3A 7 REjfii(Note 12.13) I nA | Vour=1.4V
SREHE | - - 300
25°C - 06 | 1.2
[B] #& FE i (Note 13) Icc mA | Ri=«, All Op-Amps
SREHE | - - 15
25°C 35 - - RL=2kQ
B K H H1EE (High)Note 13) Von \Y
SREEE | 27 28 - Vee=30V, Ri=10kQ
KX H HEE(Low)Note 13) Voo | &RE#HEHE | - 5 20 | mV | Ri==
25 | 100 - vimV| 5 > :
KiRIEEEFIE Av 25°C \'7L=§'1<fi Yﬁﬁ ‘: \?V
88 | 100 - dB | Vour=t :
F4A D B View 25°C o | - |35 View=Vee ~ (Voc-1.5V)
Vour=1.4V
EIHHA A EEEBE(VEE {f]) (Note 14) Viem | £BEEH - 0.1 - Vour=1.4V
EEESREL CMRR 25°C 70 80 - dB | Vour=1.4V
EREXKREL PSRR 25°C 65 | 100 - dB | Vee=5 ~ 30V
25°C 20 | 30 - _ _
H Y —X BNt 13.19) Isource mA VIN_:O\\//’ YéNg()a\)/ﬁﬁafﬁg
SREEA | 10 | - | - o= =
25°C 20 27 - mA V+|N=0V, V—IN=1V ~
H S 34 B Note 13,15) lsnk | REEEE | 5 . } Vour=5V, 1CH D & 52 #&
o V+n=0V, Van=1V
26°C 120 180 1 - A | your=200mV
FroRtEL—3Y Cs 25°C - 120 - dB | f=1kHz, AHfE
— L — o Vce=15V, Av=0dB
ZJ)—L—k SR 25°C - 0.3 - | Vips Ri=2kQ, CL=100pF
P o Vce=15V, Vee=-15V
FISHEER GBW 25°C - |08 - [MHZ g0 CL=100pF
SRS ] 25°C - 80 - | deg | Av=40dB
[ o Vce=15V, Vee=-15V
ANBEHEBEEE N 25°C - 40 ] - nviHe| Re=100Q, Vin=0V, f=1kHz
(Note 12) #axHEzR a2
(Note 13) £iBEE&EEF: LM358xxx -40°C ~ +85°C, LM2904xxx -40°C ~ +125°C
(Note 14) LM2904xxx
(Note 15) EREBETTILIC DHABAEEEL. MABKEERELTI LS,

HAOmFEERMITERT DL, ERZKD ICHBDOEELRO-OHNIBERENHL T EEEL/HY ET,
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ESEYE EE)
O LM324xxx, LM2902xxx (IZHEED LR Y Vec=+5V, Vee=0V)
) o HERE o
EHE Eis=3 BEsHE - BAfL &4
&I | B | &K
25°C - 1 4.5 Vour=1.4V
ANF Tty FEFENte16.17) Vio mV
£ B EHE - - 5 Vee=5 ~ 30V, Vour=1.4V
K =5
%g{g; Y e AVio/AT - -6 | - |avrc| Vour=1.4v
25°C - 2 50
ANA Tty FEFRNote 16,17) lio nA | Voutr=1.4V
2 REEH - - 200
) 25°C - 20 | 250
AF3A 7 REjfii(Note 16,17) I nA | Vour=1.4V
SREHmE | - - 300
25°C - 1 2
[B] #& B i (Note 17) Icc mA | Ri=<, All Op-Amps
£ REEH - - 25
25°C 35 - - Ri=2kQ
BRAKH AEE(High) Nete 17) VoH \Y
& BEsE | 27 28 - Vee=30V, Ri=10kQ
FAXH HEE (Low) Note 17) VoL | &iREHEHE - 5 20 | mV |Ri==
25 | 100 - VimV| p > _
KIFIEEEFIS A 25°C RL22K0, VeemISV
88 100 _ dB OUT—1 4 ~11.4V
F4A D B View 25°C o - | 35 Viow=Vee ~ (Voe-1.5V)
Vour=1.4V
FHHA A EEE B (VEE {f]) (Note 18) Viem | £BEEH - 0.1 - Vour=1.4V
EEESREL CMRR 25°C 70 80 - dB | Vour=1.4V
BREEKREL PSRR 25°C 65 | 100 - dB | Vce=5 ~ 30V
Hi ) Y — R E Nt 17,19 source | 2T VetV Va0V
LEERE | 10 i i Vour=0V, 1CH D& 5a#&
25°C 20 27 - mA V+IN=0V, V—|N=1V ~
Hjjj :/,/7 %;ﬁ(NOte 17,19) ISINK éiﬂggﬁlﬂ 5 _ _ VOUT=5\/, 1CH 0)}}‘%&%
o V+n=0V, Van=1V
25°C 20 50 ) A | Vour=200mV
FroRtEL—3Y Cs 25°C - 120 - dB | f=1kHz, Ah#aE
— L — o Vce=15V, Av=0dB
Z)—L— bk SR 25°C - 0.3 - | Vius Ri=2kQ, CL=100pF
- o Vce=15V, Vee=-15V
FISHEER GBW 25°C - |08 | - | MHz oo 0 Ci=100pF
SRS ] 25°C - 80 - | deg | Av=40dB
[ o Vce=15V, Vee=-15V
ANBEHEBEEE N 25°C - 40 - Wz Rg2100Q, Vin=0V, f=1kHz
(Note 16) #axHEzR a2
(Note 17) 2:BREE&FH: LM324xxx -40°C ~ +85°C, LM2902xxx -40°C ~ +125°C
(Note 18) LM2902xxx
(Note 19) HBEBETFTIHIC DHRBAEERL. HNBREZRELTIESL,

HAOmTFEERMITERT DL, ERZED ICHBOEELRO-OHNBERENHL T IEEL/HYET,
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BRI AR
CITRET—EV—MIAVLLALZERMHERAEORAZER LFET. BELEAIINSIESIRLET.
COIEFREABYRES. BRISOVTEHMA —H—P—ROXELGELBRLGIGEENHYEFITDTIIECLESL,

2016. B R KER
EREAERER FREN TH>TERBATIILELAVELETTLDTY, BREAERERZ -EEOMMP
R RAEREEEBEN COMEMAIL. ICOBHLILOREEELIEREAYET,

(2016) BREXE (Vcc/Vee)
VCC ifF & VEE EiRiHF & OMICHEEEROFELIEOHIRGE LICHMTESRAEEERLET,

(2) ZBMAHNEE (Vi)
+ANIHF &E-ANIHFOMEIZ IC DFESIECHIELZ LICHMTESRAEEZRLET,

(3) EHEAHNEE (Vicm)
+ A NIHF & -ARIHFIZ IC DS PHEG LICHMagEt i XEEZRLET,
RAEHROEHANBEEEHIE IC ODEEBEZRIITLIEOTEHY FEA, IC ODEEEEZHFT HHEE
BEXRMFHEEORMBANETHEICE S BELHY T,

(4) #HBEX (Po)
FBEEE 25°C(RR)BLUMESNI-RERIRT IC NEETESENEZRLTVEY ., Ny 7r—CHIDEHA.
Nyr—URADICF Y THHBTEDRE(BRRESHEE) LNV T—CORIBERICL>TRFVET,

2. ERMEHEIER
1) ABA7€y FEE (Vo)
+ARNHFE-ANIGFEDBDEMEEZRLES, HNHEBEXEZ OV ICT 5-=OITHELANEEELELEMEZ S
ZENTEET,

(2) AAF 7y FEEFY Tk (AVIO/AT)
FEEEEBICHT2ANAL Ty FEEEEOLERLET,

B) AAX Tty FER (lio)
+ANEF E-ANTFDAANAT ABRODEEZTLET

4) AHANATRER (Is)
AFGHEFITHRNALH L WNIANHEFMORNBETERERLET .
+ANIHFDANNA TRAERE-ANHFDANNA T AEREDFHETERZLET,

(5) EIRER (Icc)
ICEANDMENDEELE L VEER. EEKRREBICEVLWTHENS ICEKDERETRLET,

(6) ®mKHABE(High)/mKH NDEE(Low) (Vor/VoL)
REDEFMEHTICHHEATESBEEHERAERLET . —RIITKARHEAEBE High & Low 2R T LNET,

RAHAEBEEHGh)FHABEENLREZRLTEY. RRXHABE(Low)FHABEDTRZEZRTLTLEY,

(7) KIRIEEEFIF (Av)
+ANIHF. -ANIHGFOEEFXICHT SHNEE~DBIEEFIF)ZRLET,
BE. EREXICHT HEERFUR)TT. A=S(HIEREBAAER)

(8) RIHEAHNEEEZE (Vicm)
ICHEBICEMET DANETHHAZRLTVET,

(9) E#HESREL (CMRR)
REANBEERLSELHOANT 7€y FEEDEBDLERLTVET, %, EREHSFTY.
CMRR=(EI#EANBEZEILD)(ANF Tty FEBS)

(10) EREERREL (PSRR)
BEREXZZEELSEEBOANA 7€y FEEOEBDLEZRLTVET, BF. BEREHHN T .
PSRR=(BRBEEELD)(ANA 7t v FEES)
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(1) BAV—RERIHEHLUIER  (Isource / Isink)
HEDHAFHENEEPLAREHE) THATELIRAKOEAEREZRLET, HAV—REREBALVIER
[ZHtohEST, HAV—RERFIICHLDRHERZRLTEY ., HADVIERFIC ADRAERZRLT
L\iﬁ—o

(12) Fv oLt/ SL— 3> (CS)
BRESN=Frv o RILOHANEEOERIZHT HMMMF ¥ o RILOBEABEEDEHEZRLET,

(13) ZJL—L—Fk (SR)
ARTUOTOHEREEZRT/INTA—ETT, HABEARE L-BEABBUYIZELTEDREEERLET,

(14) FBFENIEFE(GBW)
FIFFDIEEH 6dB/octave DEEEIZHITHEEDEREE. ZOFEFEDOEERLTULET,

(15) GItAR# (6)
FRT7TORGEN ERBZBARBICENT, [HEEN 180° ANASDMEORBEERLTVET,

(16) ANBEHETEE (W)
ART7UOTORE CRET IR ETEE#EMMIICAANHFICENICEHKINIBEEERTRLZEDTT,
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FiET—4

OLM358xxx, LM2904xxx

1.6
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<
%‘ geoc 25°C
c
(0]
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S = ]
(7] -40°C
125°C
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0.0
0 10 20 30 40
Supply Voltage [V]
Figure 1. EIRREiR—BRELIFE
40
% 125°C /
= 30 N 4
T
O 25°C
()]
8
Ke)
Z 20 4
3 -40°C
=
o
IS
5
€
£ 10 /
©
=
0
0 10 20 30 40

Supply Voltage [V]

Figure 3. A AEXE(High)—EREE T
(R.=10kQ)

Supply Current[mA]

Maximum Output Voltage High [V]

1.6

1.2

0.8

0.4

0.0

36V

] 5V ]
3V ]
50 -25 0 25 50 75 100 125 150
Ambient Temperature [°C]
Figure 2. BIRER—BEFHE
/
/
50 25 O 25 50 75 100 125 150

Ambient Temperature [°C]

Figure 4. &R KH HEE(High)—BEH4
(Vee=5V, R.=10kQ)

MLROT—R2RBRRULGY U TILOREETHY . RIETHELDTREHY FHA,

LM358xxx: -40°C ~ +85°C

LM2904xxx: -40°C ~ 125°C
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HHET—4 @)
OLM358xxx, LM2904xxx

5 50
= 4 40
= | =
':lc_? //// £ -40°C
o -E 25°C
g 3 £ 30
S 3
-— (]
H g , AN
3 2 @ 20 7
€ > 85°C
g =1 125°C
3 1 ©
g 10
0 0
50 25 0 25 50 75 100 125 150 0 1 2 3 4 5
Ambient Temperature [°C] Output Voltage [V]
Figure 5. &Kt HEE(High)—RE % Figure 6. HhY—RER—HAEEHHE
(Vee=5V, RL=2kQ) (Vce=5V)
50 50
40 40

25°C

30
=
744

20
_—————Y—

-40°C

)

36V 3V \

N
o

Output Source Current[mA]
Output Sink Current[mA]

-
o

10

50 256 O 25 50 75 100 125 150 0 1 2 3 4 5

Ambient Temperature [°C] Output Voltage [V]

Figure 7. HAh YV —REFR—BRERHE Figure 8. A Vo ER—HHEEEE
(Vour=0V) (Vee=5V)

MLEOT—RRBRRGH U TILOREETHY .. RIETHELDTEHY FEA,
LM358xxx: -40°C ~ +85°C LM2904xxx: -40°C ~ 125°C
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HHET—4 @)
OLM358xxx, LM2904xxx

50 102
36V L —1
L —
S S I A 1

40 10 ]
— <
< E,
% % 125°C
5 30 5V g 100
5 O .
2 | — x 85°C
c — 0
® 20 / \\ 3 10" 25°C
2 - 3v E // J\
g s -40°C
° G [

10 10

0 103
50 25 0 25 50 75 100 125 150 0 05 1 15 2
Ambient Temperature [°C] Output Voltage [V]
Figure 9. HAL VYV B —BERE Figure 10. Low LA U EFR—HAEEHE
(Vout=Vce) (Vee=5V)

100 80
= = 36V
E 125°C <& 60
E é :;T \\ §§
3 85°C 25°C 3 v sV
£ 10 // / ‘/ £ 40
(7] =
B 2
>
2 3
2 -40°C 2
E 4 20

102 0

0 0.25 0.5 0.75 1 -50 -25 0 25 50 75 100 125 150
Output Voltage [V] Ambient Temperature [°C]
Figure 11. Low L)LY Vo B —H hEEHMH Figure 12. Low LN LY > 7 Bl —mERE
P KBE(Vcc=5V) (Vour=200mV)

MLEOT—RRBRRGH U TILOREETHY .. RIETHELDTEHY FEA,

LM358xxx: -40°C ~ +85°C LM2904xxx: -40°C ~ 125°C
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BHET—4 @)
OLM358xxx, LM2904xxx

4 4
3 3
s 2 = 2
E £
> 1 g 1
S agec 125°C o 36V
g 0 \ \\ g /
[} ) I ——
£ I £ e ]|
© 1 X o -1 # i
3 \ 25°C 5 v 5v
g -40°C 2
= 2 £ 2
-3 -3
-4 -4
0 10 20 30 40 50 25 0 25 50 75 100 125 150
Supply Voltage [V] AmbientTemperature [°C]
Figure 13. AhA 7t v FEE-—BREESHE Figure 14. AhF 7ty FEE—RERFE
(Viem=Vcce/2, Ek=-Vcc/2) (Viem=Vcc/2, Ek=-Vce/2)
50 100
90
40 oG 80
E ¥;_\\ g 70
§ 30 S 60
5 25°C g 50
&}
n
R — | @
m 20 | — @ 40 —
2 \ 2 30 N~
= c \x
— 85°C -
1 1 S
125°C 10 36V \§§
0 0
0 10 20 30 40 50 256 0 25 50 75 100 125 150
Supply Voltage [V] Ambient Temperature [°C]
Figure 15. AJ1/3( 7 AEiR—BRELfHE Figure 16. AB1/\1 7 A ER—REFE
(Viem=Vce/2, Ek=-Vcc/2) (Viem=Vcce/2, Ek=-Vcc/2)
MEROT—2ERERMULGY O TLOBEETHY . REATEH2HLOTEHY FEA,
LM358xxx: -40°C ~ +85°C LM2904xxx: -40°C ~ 125°C
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HHET—4 @)
OLM358xxx, LM2904xxx

100 4
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= 2
g 70 £
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8 60 8 85°C 125°C
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2 30 a -40°C 25°C
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£ = 2
20 [~ ——
10 -3
0 -4
50 -25 O 25 50 75 100 125 150 -1 0 1 2 3 4 5
AmbientTemperature [*C] Common-mode InputVoltage [V]
Figure 17. AN/NA 7 AEBHR—REEM Figure 18. ANh#A 7ty FEE—RHEANE
(Vee=30V, Vicn=28V, Ex=-1.4V) 4 (Vee=5V)
10 10
8 8
6 6
< <
= M T 125°C = 4
5 2 |/ / s 2 ~
= L 7 = 36V v
3 0 3 0 ™ NI
£ ] 2 5 3v
'e) -2 / o -
5 25°C 5
L e
-6 -6
-8 -8
-10 -10
0 10 20 30 40 -50 -25 0 25 50 75 100 125 150
Supply Voltage [V] Ambient Temperature [°C]

Figure 19. AhA 7t v FER—EREXHHE
(Viem=Vcc/2, Ek=-Vcc/2)

Figure 20. AAA 7t v FER—BEHHE
(Viem=Vce/2, Ek=-Vcc/2)

MLEOT—RRBRRGH U TILOREETHY .. RIETHELDTEHY FEA,
LM358xxx: -40°C ~ +85°C LM2904xxx: -40°C ~ 125°C
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5. FfEEBREL (CMRR) CMRR = 20Log AVicm X (1+Rr/Rs) (dB]
|VEs - V7|
= 3 T AVCC x (1+ Rr/R
6. ENREERREL (PSRR) PSRR = 20Log x (1+ Re/Rs) [dB]
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FrEBELIZOLNT
RER(REXK)IEBEBE Ta=25°C(EEB)T IC WNHETEIBENERLTWET, IC XENZHET HEHEL.
ICFy7DREFFARERELIYVIELLYET, ICF Y IDAHBETETIHEEFRBERCRETOELREFICKYREY,
HEBTEDZBHEFEBINET, Ny y—CAD IC Fy THFRTEZREGBERESIHER) E /v r— D 0RER(RE
Mk > THBBREIRFVET, HEREENRKELESE. RREEHBEORAKELRILTY, ICHEHEHEET S
CETRETARENRYT—CDE—IL FHEIELY —FIL—LLRENSHBENET ., CORBEGERORIFIZ< E)EFR
FTINSA—FEBIEREEIEN, BETIL W C/W TRENET, COBEBRMNS/NRYT—CRED IC DEEEHTET S
ZEMTEET, Figure 67 @)/ 5r—COEMEHRDETILERLET,
IR Oua. ABRE Ta. RKIBALEE Timax, HRIBL Pd. IXRXTROONFET,

Om= (Timax—Ta)/Po  °C/W

Figure67(0) T « L—T 4« 9 h—J (B FEHK)IIAFEBEEIZIR LT IC NEBETETEI3EAERLTWVLET,
ICHAHHETEZABENEIHIARBENMOREELTOEET, COESIEBBHROAICIYRESNET,

BIEH O (X, A—Nuyr—CFFERALTHLF Yy THA X, HBEA, "y y—CRAREBRE. REES. RELLIC
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www.rohm.co.jp TSZ02201-0GMG0G200190-1-1
©2015 ROHM Co., Ltd. All rights reserved. 43/44

TSZ22111-15-001

2016.08.01 Rev.005



LM358xxx LM324xxx LM2904xxx LM2902xxx Datasheet
WETEE
Bt Revision EEAR

2015.07.10 001 &R
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2016.06.06 004 LM324xxx (FJ, FV, FVJ), and LM2902xxx (F, FJ, FV, FVJ) 1&n

2016.08.01 005 IREEBIE(P4 lcc £REFEH 1.5—-2.5mA). 5 F/\42—2HIERP.44)
www.rohm.co.jp TSZ02201-0GMG0G200190-1-1
©2015 ROHM Co., Ltd. All rights reserved. 44/44 2016.08.01 Rev.005

TSZ22111-15-001




Datasheet

ZEE

O—LRMSEFRNLEOFEEIE

1. ARHEBE—ROLEFHSE (AV #35. OA 2L, BEEHIE. RBEER. 7I12— XAV MRS ~DOFERAZE
ERILCHRN - AEESATEYFET, LEANWELT. BOTEELEFEELAERSI N, TOHEDLREMENADERS.
BERADRERE L FBE, XEZOMDEALBENREICEH S & S BB LEE (Emigatoty s
TR, MEFEMES. FRFAHMEE, BEHEH, h—7o S ) 2E8CEHES, KRETLEES) LT IE
FEAE] EWVS) ADARBGO CHERAZRA SN DBIEIFINICO—LEEEREOF TIHRECIESIVWET LS SFEVLEL
£Y. O—LOXEICLZFHORBERDC LG HERRCARAERALIC LISLY BERREF=EICE
CH-BEZICEL. O—LZ—YZ0EXZZEVER A,

(Note 1) $ERR L L HEEBER DR
BA USA EU h[E
CLASSII CLASSI b .
CLASSIV CLASST CLASSII M

2. FERKRARFI—EOEETHREELOHENELIGELHYET., AL—. HWHIIBEEELPHENELBET
HoTH, AEBOFERIZKY ., AL, BK. BEADBERIIFEENELAVESIZ, BEHROFEIZBNT
ROPIUZRT LIS B I7z—It—DJHF G ERENRESBEOELES,

DBRENREVREBLEEZRTTCIORTLELTOREEZHERT 5,
QORERBREZHR T THEH—METEEBERNMELEVWKSIZCVRATLELTOLREZHERET S,

3. AERIE, BN EFHSICIZEENLTARTHERASINDZEZERLTRHRT - E&ESNTEY., TRIZHRT D LS
HERRECOERAZEELE-RAFLEINTEBYEREA, LENVWELT, TEEOL I BUEHRRETOARIAZD CFE
BIZEBL. O—AE—YYIZ0EREZEVETA, AEREZTREOLI S HUERRETCIHEAINIEX. BEKIZEMN
FLTHRICHERE, EEMEEF SRS,

@K = i - i - ARBRBFORAKFTO ZEA

QESBN - BHRE. BEEPTOIEA

Q@#iRA. Clo. HS. NHs. SO, NO, ENERMUHRADZMEFRTO ZEMA

OHELVCEHEDRNEETOIHEA

OFBHRIEFE LM TRUSEZIAE L TEZ—ILERSE. ARV ERET 258,

ORI EHIEETHIE, O—F4 25 LTOIHER,

DIFAERITORIZEZETHOEWVGEES(EEEFIATOIT VI REFRAINESL. BREBEDESIIEEIC
T52EEBEDODHLET). RIXFAEMTED TS v RiEFEICKIIIKBEEREEFZ CHERDBE.

@AFREGARET 5L S HBRATHIFERA,

4, ARERIEITHIHREZRHILEIATEY EEA,

5, AEGEAROFTMETIEFRATELRER - BEFHERET L5021, RERKOCERICHE->TIEEEHRERIC
RREINE-RETOFTMEUVEREZSBEOVELET,

6. NILRARZDBEMLTAERT (EHETOXKELAR) ANHLE5EEF. FEFRERIZAESEREL-RETLT
ZFOFMMEUVHEROEREZSBEOVELET T -. TEBTOAREHICEVWTEREALULOATEMMEIhET &,
AEFZOMREXIFEEEINELEONIEETNNHE-ODL T EREAUTTIHERLCESL,

7. BHBERIEBEEIZEDLETCTAL—FT 42 LTLESWY, . ZFRASKEBRETTCIH#EADEEIX. BIEE
AIEZTL., REEAMEEFBATOLVEVGEE THAZ EHECHERCESL,

8. FAREEIIMALKREICEHOEETEANTHSI I LETHRECLESL,

9. AREHODEBENEZZEBM L TARERECFHASNEZEIZE>TELETES, MERUERICEL, O—L4A(X
—FNEEEZEVEEA,

EERUVEREH LLOIEEIE

1. NAaFrR (BFRER, BERE) OFHEOBVWISYIREFERATBIEE. 75397 ADEREICEKYAREZDMEERE
RIFEEEADEZENEZONFEFT DT, BHIIEERICTITHERCESL,

2. [FAEMSTFIR, REEZEHGOGE) 70—FARK, FAREESGOBE 70—AKXFRAESETHEESTET, 4H. X
HEZEELZT7O0—ARTOERAZ CRIFDEIZFEO—LETERVEHLEEEELY,

ZOM, FEHEEESFHERUVFIIALEICKSEE, ERFFLOFEFEIZOEFEL TEIALER, O—LDOERELHREZE
CHERLIEE LY,
Notice-PGA-J Rev.003

© 2015 ROHM Cao., Ltd. All rights reserved.



Datasheet

ISAERE. ST EREICET 5 FIEEE
1. REZONMTITRIBERZEFL CIHEAICEZBRIEHFEOAHELT. AEBFELESONMITHRIRUERELZD
NSYFEZEFEBELTHRLEI—CUEHTRELTLEEY,

2. AEMICEHSINEICARBRAOCZEOER G EDERIT. ARAOBRENLGBEOENAZHAT H-HDLOT,
ERIERAT IR TOBEEZRAET S LOTEHY FEA, LEAVELT, BEROEBOHRETICENT, BERP
ZTOEHERVINLGICEHET 2EHEERAT HEEICE. HMBEEHEZERL. BEHROHIERFEITEVTITLT
{FEEW, ChoDERICERLEERIFE=ZZICELEEZFCHAL, D—LAR—UZOEFEZEVEEA,

BESICHISHEEER
x%&@ﬁ%ﬁlﬂbrmmm%mrﬁu\#ama%l;UME?%:tﬁ&UiﬁywummﬁbIEf®£§ﬁ\
REFICEVWTHERHNKREEREDS A, EARRKERULOBETESNMEINENESICTEALLEZ S, 52K
BRETCEBERLIRELOTCLEDLOH. TOHBERMKREEHRL LSV, (AEKRURFEOT7—X. FEWND
DiFEE. 17 FATOHRE. EEFL. BEEEE. FALEITOITEDT7T—RE)

RE - B EOIFEERIE
1. AEGZETEOREXIEH CRESNET LHESECFALFIEEOHEICEEEZEZZETNAHY FT
NDTIDNESHEBRBRUEHETOREITEITTLEEL,
@#RE. Clo. HS. NHz, SO:. NO EDNEBHEHRADEZ MG TORE
Q#REE. BEUNTORE
QEHARVEET SIS TORE
@BNHELILIRELTLSERTORE

2. A—LOERREFHTICEEFLTH, HEREHPREZBB LRGN, FALFTERICREZSX SARMADN
HYFEYT, HEREHNRZEBLEERE, FALFTHEZERELEZS>ATIHERES CLEZHELFEFT,

3. XERDEHK. REOBRFBEEFZELLVAE WERBEICRTSNTVWSXREAM) TRYHZWLILESL, XEARAAL
BFENTICHBEEETSELEE, HRMFISEBELGI FLANMMEN, mFHLYVFOTEENRLET S
fEEABHYET,

4. HERAZERFLERE. RERBBAICTEARACESL, RERFHZEBLIEZBESEN—VVEZT 53 ATIER
(&L,

HRESNICHET SEEER
FURCHEFEATVIHRSNLIZ2RTNA—I— FANFEIATOETH, 2 KT\ —3— FIEO—LOHNERE
NHERMELEZLDTT,

NEEELOIESHE
AURBEERT HRIEL. BPOEXREMDELEICT, BULLEE LTS,

NELHERUVNEESXICETIIESEE
AUGEINELBERUNEEZEICEDLSRFNENHFICRLAITIE TN HY FTTOTEHT H58(21F, A—LAIS
BEIWELEZEL,

MM EEICET S TREER
1. FEMICEBSNAHGICET SERER. FREVET -2 HETH—HETTHLOTHY . hilzB
TEEZBDOHMMUEERVZDMDEFIICOVTHEFRENGCV L EZRIETHEDTREHY FEA,

2. O—AlF, AER/EZOMONMBEF. NEEIEH S VEHBEEHF (VI FYIT7EL) LOBAEDLEISERLT
AL RICEALT, MoRBEAESLOTREHY FEA,

3. B—LAF AEZREAEHICEEHESINZFERIZOVT.A—LE LI EEZFLIFTEXITEE L TLIHMBEE £
DDOEFOREREFAE. ATRMICLRATMICEL, BERICHFEHETIHLOTREHYFEA, EL. FAREEZE
BEOREICTERASNARYICENT, O—LAHAXBEET MMM EEZFRAINLCLEZHITEE A

EDHhDEEEE
1. AEHOEHRE—HEO0-—LDOXEICLDFROAEZT DI ELRCEHNFERT S EZEACEHIYBLET,
2. AUGEO—LOXEIZLDBROREERH LK, 2. B, HE. BRHFLLGVTILESL,

3. AEGXEFAEHICERHESN-KMFERE. AEWREROREFOEN. EEFA. HHVEETOMEZAZEMT
FRALGLTLEE,

4, REMICEHSIATVWIHBRRVESLRFOERAHAF, O—L, O—LEFRSEE L{EEZHOBEEX X ZHEEET
_GTO

Notice-PGA-J Rev.003
© 2015 ROHM Cao., Ltd. All rights reserved.



Datasheet

—HRHEEEER
1. RERECHEALLIHIC. KAERELCHA. TORNBETACERSNDLSBBVBLET . 2EHICREH
SNZEIBFHECRLTIFEREHEASNLILICE>TELETES, HERVERICHL., O—LF—Y]
TOBELZAVFELADTIERRVET,

2. REHICERBEOARE, FENRITHRADENDTHY ., FPELBCEET I LENHYVET ., FHGOCHBARY
CHEAICERLTE, BAC0—LEXRBOTHRFOFERE CHERESL,

3. O—LRAFEMIZEHEINTVSIBEREIRYNGVWIEEZRATILDTREHY FEA, AL—, KEHICERHE S
FHORY [CE Y BEHRIIEZBICRENELESEICENTE, O—LBR—UYZDEREZEVFEA,

Notice — WE

Rev.001
© 2015 ROHM Co., Ltd. All rights reserved.





