ROHM Datasheet

SEMICONDUCTOR

aAaINL—4
559 RtevRXav/sL—4

LM393xxx LM339xxx LM2903xxx LM2901xxx

B= EERH
LM393xxx / LM2903xxx & 2 EIEA Y. LM339xxx / m EHEEREEEEF
LM2901xxx (X 4 BBEAY DTS2 K2R BER +3.0V ~ +32.0V
aINL—A2TY, BMEEREEEEN 3V~32V & mEIR +1.5V ~ +16.0V
GLEEBEERD-O . BRAGRRICHERTETY, m B R EEE
LM393xxx: -40°C ~ +85°C
®%E LM339xxx: -40°C ~ +85°C
B HESESEEENLL LM2903xxx: -40:C ~+1 25:C
m AR HALHI, [FEGND LA & YBIETEE LM290Too: A0C ~ +125°C
n 7]._7:/:1 LY S HH BAAFTEY FERE 45mV(Max)
u RE NA o s
. ?fﬁt%%bﬁiz\ . nNyir—o W(Typ) x D(Typ) x H(Max)
SOP8 5.00mm x 6.20mm x 1.71mm
| . . SOP-J8 4.90mm x 6.00mm x 1.65mm
FINg—ay SSOP-BS8 3.00mm x 6.40mm x 1.35mm
m —ERAEIR TSSOP-B8 3.00mm x 6.40mm x 1.20mm
m ERE S E R TSSOP-B8J 3.00mm x 4.90mm x 1.10mm
mN\YTYE=AH MSOPS8 2.90mm x 4.00mm x 0.90mm
B TLFNANLTL—4 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

inFECER
LM393F, LM2903F :SOP8
LM393FJ, LM2903FJ :SOP-J8

LM393FV, LM2903FV :SSOP-B8
LM393FVT, LM2903FVT :TSSOP-B8
LM393FVJ, LM2903FVJ :TSSOP-B8J
LM393FVM, LM2903FVM :MSOP8

I FES ¥R
OUT1 [ 1 8| vce 1 ouTt
2 -IN1
I A 7] out2 3 +INT
4 VEE
+IN1 [ 3 A 6] -IN2 : NG
6 -IN2
VEE [ 4 5 | +IN2
:l 7 ouT2
8 VCC
OHBHBIE : DV VEIMBE LEFEREEER OMMSRBRFILTEYEEA
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(Note 4)
(Note 5)
(Note 6)
(Note 7)
(Note 8)
(Note 9)

Ta=25°CLLETHERT AEEIZIX1CIZDE4TmMW ZRLET,
Ta=25°CLL L TERAT BIEAICIF 1°CICTDE45mW ZRLET .
Ta=25°CLLETHERT AEEIZIX 1°CIZDZE 82mW R L E T,
Ta=25°CLL L TERAT BEAICIF 1°CICDE 7.0mW 2R LET .
Ta=25°CLLETHERT AEEIZIX1°CIZDZE 6.8mW R LET,
KL 70mm X 70mm x 1.6mm FR4 75 X TR+ L EiR(ERETETE 3% LU T)EEBDIETT .

(Note 10) ZBIANBEFIREBEANGF EFREANGFHROEMEERLET, TOREANHFOERME Vee UEDBERME L TLLEZELY,
(Note 11) ANIHFIZH Vee-0.6V OBEEAHMEN =I5 HBRGERATNSAREMLAH Y 9. TOHERFIFIRIERICE Y ANBERVERUT ELD
EIITLTLEELY,

be 3

MMEERVEMEREHEL EOETRAEREBABEE. SLELFBRICEDAERNHYET., . Ya—FE—F

HLAFA—TUE—FRE, BEREZEETEELA, BARKEREBALLIUBBKE—FPBESNIER, £2—X
BEMBHLEREIREMLTENTS &5 CHRESEVLDLET,

HFECE R (=)
LM339F, LM2901F : SOP14
LM339FJ, LM2901FJ - SOP-J14 IHFEE 72
LM339FV, LM2901FV : SSOP-B14
LM339FVJ, LM2901FVJ : TSSOP-B14J 1 ouT2
2 OUT1
ouT2 [ 1 E ouT3 3 vCcC
4 -IN1
OuT1 [ 2 E OUT4 5 HINT
6 -IN2
VCC 12
3 j VEE = TIND
-IN1| 4 CH1 CH4 EI +IN4 8 -IN3
— All/= F
9 +IN3
+IN1 | 5 EI -IN4 10 -IN4
11 +IN4
N2 | 6 oH2\ A EI +IN3 12 VEE
ang [7 L= I—E N3 13 ouT4
14 ouUT3
R RKTER (Ta=25°C)
I Elinz iva
AH es LM393x00x | LM33%00x | LM2903xxx | LM290Txxx | 1t
ERET Vce-Vee +36 \Y;
SOP8 0_68(Note 1,9) - 0_68(Note 1,9) _
SOP-JS 0_67(Note 2,9) - 0_67(Note 2,9) _
SSOP-B8 0_62(Note 3,9) - 0_62(Note 3,9) _
TSSOP-B8 | 0.62(Note3.9) - 0.62(Note 39) -
— TSSOP-B8J | 0.58MNote4.9) - 0.58(Note 4,9) -
ATEIR Po MSOPS 0.58(Note 4.9) _ 0.58(Note 4.9) _ w
SOP1 4 _ 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(Note 8,9) - 0.85(Note 89)
ZEFHA A ETENote 10) Vip +36 \Y,
R#EANEE Viem (Vee-0.3) ~ (Vee+36) \Y;
A F1E i Note 11) I -10 mA
HER +3.0 ~ +32.0
EREE Vopr : v
BEERETEH op TEE 15~ +16.0
BN EREE B Topr -40 ~ +85 -40 ~ +125 °C
RiFEEERFE Tstg -55 ~ +150 °C
%X?ﬁﬁﬁﬂlﬂfi ijax +150 °C
(Note 1) Ta=25°CLLETHEFAT ABAITIL 1°CIZDE 55mW 2L ET,
(Note 2) Ta=25°CLIE TR 21BEITIZ1°CIZDE 54mW 2L ET,
(Note 3) Ta=25°CUALCHERAY BHAITIL 1°CIZDE 5.0mW £ LET .
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BEXHRME
O LM393xxx, LM2903xxx ($ZI8ED LB Y Vec=+5V, Vee=0V, Ta=25°C)
_ HEIE .
= N=N:-3 . 2.
EE ERR= R 2 = e Bifs &5
25°C - 1 45 Vour=1.4V
ADA Ty FEE-E(Note12,13) vV mv
= © | 2EEmE - - 5 Voe=5 ~ 32V, Vour=1.4V
25°C - 5 50
ANA Tty LEFNote 1213) lo nA | Vour=1.4V
T 2R - - 200
25°C - 50 250
AF3A 7 REFiNote 12,13) | nA | Vour=1.4V
B JIL B ﬁ;’ﬂ}'ﬁ%ﬁlﬁl i - 500 OUT
E+EA D EEEH Vicm 25°C 0 - Vce-1.5 \% -
_ 31 1000 - | vimv | Vee=15Y,
KIRIEEEFIF Av 25°C Vour=1.4 ~ 11.4V,
90 120 - dB | R=15kQ, V=15V
EEEE i Note 19 lec ~25 i - 0.6 1 A Voutr=Open
2R E - - 1.5 Vour=Open, Vcc=32V
H 51D 2y BiNote 14) lsiNK 25°C 8 16 - mA | VOV V=1V,
Vout=1.5V
HAEAFNEE Note 13) 25°C - 80 200 Van=0V, Van= 1V
. = VoL N mV -
(Low LN JLHAERE) 48 EEH - - 400 Isink=4mA
o Van=1V, Van=0V,
H 1) — 2 Ejf(Note 13) | 25°C i 01 ) nA Vour=5V
LEAK
High LRJL 5% . V+in=1V, Van=0V,
(Hig HAER) 238 E 5 i i 1 uA IN ! IN
Vour=32V
RL=5.1kQ, VrL=5YV,
- 1 - Vin=100mVp-p,
Overdrive=5mV
l”\%: S °
CLbl tre 25°C U TR=5.1kQ, VR=5V,
- 0.4 - VIN=TTL,
Logic Swing, Vrer=1.4V

(Note 12) #axtfERED

(Note 13) 2R EE#IE: LM393xxx -40°C ~ +85°C, LM2903xxx -40°C ~ +125°C
(Note 14) EHRRIET THIC OHBBRZEEREL. HAERMBEREL TS,
HARFEEHEMIERT DL, RRITLS ICRBDEELFO-OHNERBEABLTHHEHNHY FT
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BN #EE)
O LM339xxx, LM2901xxx ($§I=38E D7 LR Y Vee=+5V, Vee=0V, Ta=25°C)
_ HEIE .
== B kv 52
EE ERR= R 2 = e Bifs &5
25°C - 1 4.5 Vour=1.4V
)\jj;]-j-t;‘y FEE-E(Note15,16) vV mv
= © | 2EEmE - - 5 Voe=5 ~ 32V, Vour=1.4V
25°C - 5 50
ANA Tty LEFNote 1516) lo nA | Vour=1.4V
T 2R - - 200
25°C - 50 250
AF3A 7 RE FiNote 15,16) | nA | Vour=1.4V
B JIL B ﬁfﬂggﬁlﬂ i - 500 OUT
E+EA D EEEH Vicm 25°C 0 - Vce-1.5 \% -
_ 31 1000 - | vimv | Vee=15Y,
KIRIEEEFIF Av 25°C Vour=1.4 ~ 11.4V,
90 120 - dB | R=15kQ, V=15V
EE ot 16 e ~25 i - 1.2 2 A Vour=Open
2R E - - 25 Vour=Open, Vcc=32V
H AT 2y BifpNote 17) lsiNK 25°C 8 16 - mA | VOV V=1V,
Vout=1.5V
H HEAFNEE Note 16) 25°C - 80 200 Van=0V, Van= 1V
. = VoL N mV -
(Low LN JLHAERE) 48 EEH - - 400 Isink=4mA
o Van=1V, Van=0V,
HJ11) — 2 i (Note 16) | 25°C i 01 ) nA Vour=5V
LEAK
High LRJL 5% . V+in=1V, Van=0V,
(Hig HAER) 238 E 5 i i 1 uA IN ! IN
Vour=32V
RL=5.1kQ, VrL=5YV,
- 1 - Vin=100mVp-p,
Overdrive=5mV
l”\%: S °
CLbl tre 25°C U TR=5.1kQ, VR=5V,
- 0.4 - VIN=TTL,
Logic Swing, Vrer=1.4V

(Note 15) #faxtfERED

(Note 16) 2R EE#E: LM339xxx -40°C ~ +85°C, LM2901xxx -40°C ~ +125°C
(Note 17) HBIRET CIXIC DHFBFELRZEEL. HABRMBEEREL TSI,
HARFEERNICERT L. FRICKSICRATOBELRED-HOENERENFLT I2HEELNHY ET,
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ES A AEEER A
CITRAT—E2O—MAVWLNLBRMIFEREOHRAZELR L ET, HELFERASNSIESITLET,

hhlﬁ

ZE(IfPEERZORES. BERICOVTEMA —Hh—O—ROXELELRFELDIFENHYFTOTITEELESL,

1. MR R KER
BHRRXEREE FBEFANTH O THRATEILGLBVERFZTTINTY, BEARKEBREEA-ELZOMMP
EXNEREREBEREN CTOEAR, ICOFESIEOREEZELCIRRELGYET,

(1

)

@)

(4)

BRERE (Vco/Vee)
VCC #fiF & VEE i F & ORICAEREIER O LI OHIEL LICEIMTE 2R RKEEEZRLET,

EBAANEIE (V)
+ANIHFE-ANGEHFORIZIC OFELIEOHIRAZLICHNMTESRAEEERLET,

RHEANEE (Viem)

+ A NHEF E-AAIHEFIZ IC OEFESIEOMIRG LICHMaiEla AEEEZRLET,
RAERORMBANETEFEIE IC DEEBEZRIMTIELEDOTESY FEA, IC ODEEFELZHFT HEHEE
BRMEFMHIEEORMBEANEESEERIK S BELHY F9,

HFRRK (Po)
FEEE 25°C(RR)BLURESN-RERIRT IC WHEETEDBEAERLTVEY ., Ny 7r—CREDHE.
NRYr—URADICF v INHBTELREGERAEEGBEE) LNV r—CORERICE > TRFEYET,

2. BEXHFHERE

(1)

)

@)

(4)

®)

(6)

()

(8)

(10)

AXAA Tty FEE (Vo)
+ANGEF E-ANEFEDRDBREEZTRLEY, HABEZ OVICTHHOITBERBANBEEZLLEMEZD
CENTEET,

ARF Ty FER (Io)
+ANIHF E-ANHFDANNA T RAERDEERLET

ADNATRER (Is)
ANHEFITRNARAT HEWEAAm FMORMETERERLES,
+ARHBFDARNNATRAERE-ANGEFDANNATAEREDTEHETERELFET,

RAMAAHNEELERH (Vicw)
ICHEEICHET SANBEEHEBEZRLTLET,

KIRIBEEFE (Av)
+ANIEF. -ANHFOEBEICH T DHNBE~NDBERFIGF)ETLET,
BE, ERBEEICHT SBIERFIG)TY,. A=(HABR)(EBANEBER)

EBIFRER (Icc)
ICEMDEENEHS L VEER. EBEREICEVWTHEND ICEKDERERLET,

HATUIER  (Isnk)

REDOHAFH(HNABECLAREGF)  THATELIRRKOHNBRETLET .

HABAFIEE Low LRILVHEABE (Vou)
HEDEFREHTICHAHATESEELOW LRL)ERLET,

HAY—5 & High LRIILVEAER (Ieak)
HEDAHAEHALDEECETELHSE)T, ICHISHKRNADERZRLET,

IZ B (tre)
BE. ADGBFICRTY TERZMMLTHAL, BAEEIRIED 50%IZ2ET 52FETOEMERLTVET,
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HET—4
OLM393xxx, LM2903xxx

1.6 1.6
1.4 1.4
1.2 — 1.2
< 25°C -40°C E 36V
E 10 AT’/L— £ 10—
c o
o L = 5V
08 F— S 08 S 7]
3 [T = | ¢ L —
2 06 5 06
jm
() // 3v \\
04 04
125°C
0.2 0.2
0.0 0.0
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Supply Voltage [V] Ambient Temperature [°C]
Figure 1. EIRER—EREEHFHE Figure 2. EIRER—EEHFHE
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Figure 3. W hEANEE-EREE M Figure 4. H ARAMNEBE-REHFHE
(Isink=4mA) (Isink=4mA)

MLEOT—FIERRULEH > TILOAEETHY . RIAETHIOTEHY FHA,
LM393xxx: -40°C ~ +85°C LM2903xxx: -40°C ~ +125°C
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BHET—4 (&)
OLM393xxx, LM2903xxx

2 80
1.5 = 60
. <
\j 85°C £
= 2
o o
o -40°C =
g 3
9 1 = 40
§_ 25°C &
= =
o 125°C o
]
0.5 % © 20
%%
0 0
0 4 8 12 16 20
Output Sink Current[mA]
Figure 5. HAEE-H A VU EREHE
(Vce=5V)
4 4
3 3
E £
% 1 5°C % 1
L) o 85°C 8
5 125°C /% 35
> 0 > 0
< 7/4/ ©
® — 40°C &
= =
o -1 o -1
5 5
o a
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Figure 7. Ah# 7t v FEE-EREERIE

36V
/\L
5V
v
|+
L —— |
= | 3V7 T
50 25 0 25 50 75 100 125 150
Ambient Temperature [°C]
Figure 6. H AL >V BiR-RERME
(Vout=Vcc)
36V
I N
- \
5V
50 25 0 25 50 75 100 125 150

Ambient Temperature [°C]

Figure 8. AAF 7t v FEE—RERFH

(LREOTF—REIRERMEH O TLOAEETHY ., RIETE2LDOTIEHY FHA,

LM393xxx: -40°C ~ +85°C LM2903xxx: -40°C ~ +125°C
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BHET—4 (&)
OLM393xxx, LM2903xxx

160 160
140 140
=z 120 T = 120
c = 3v
= ~— £
S 100 — & 100
- AN
9 80 » 80 \\
o 8 5V 36V
S 60 = S 60 o~
> =]
40 40 <
125°C
20 20
0 0
0 10 20 30 40 50 25 O 25 50 75 100 125 150
Supply Voltage [V] Ambient Temperature [°C]
Figure 9. A%1/31 7 2 EF —BREL M Figure 10. A%/34 7 A Bifi —REHHE
50 50
40 40
30 30
T 2 < 2
: :
g 10 BT 40°c 125°C g 10 36V 5V
> >
S o S /
§ 7 ‘3)3 /
25°C
£ 10 5 -10 Y
5 5
g— -20 g_ -20
-30 -30
-40 -40
-50 -50
0 10 20 30 40 50 25 O 25 50 75 100 125 150
Supply Voltage [V] Ambient Temperature [°C]
Figure 11. AhA 7ty FEFR—BREEREH Figure 12. AZA 7ty FER—BERHE
()LEROT—RIEIREMLEY O TILOAEETHY . RIETI2LDTIEHY FHA.
LM393xxx: -40°C ~ +85°C LM2903xxx: -40°C ~ +125°C
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Figure 13. KIRIBEEFIE —ERETHFMHE
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Figure 15. AAA 7ty FEE—AHNEEHHE
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Figure 14. KiRIBEEFE —BERFKE

(Ri=15kQ)
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Figure 16. L-H [G&BER-A—/\— F 5 1 TEEHHE
(Vee=5V, VrL=5Y, RL.=5.1kQ)

(LREOTF—REIRERMEH O TLOAEETHY ., RIETE2LDOTIEHY FHA,

LM393xxx: -40°C ~ +85°C LM2903xxx: -40°C ~ +125°C
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25
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Figure 17. L-H IS BERE- RS Figure 18. H-L IG&RER-A—/\— F S5 1 TEEHHE
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Figure 19. H-L G & M- REHH
(Vee=5V, VrL=5V, R.=5.1kQ)

(LREOTF—REIRERMEH > TLOAEETHY ., RIETE2LDOTIEHY FHA,
LM393xxx: -40°C ~ +85°C LM2903xxx: -40°C ~ +125°C
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BHET—4 (&)
OLM339xxx, LM2901xxx
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Figure 22. H hfafNEE-EIRE TN Figure 23. HH AfAFNEE-BE RS
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(LREOTF—REIRERMEH > TLOAEETHY ., RIETE2LDOTIEHY FHA,
LM339xxx: -40°C ~ +85°C LM2901xxx: -40°C ~ +125°C
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FFVH5r—<aveV b
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Vce, VEE, Ek, Viem, VR DEGL: V; RL D Efi: Ohms

AIEIEE VE | SW1 | SW2 | SW3 | Vcc | Vee Ek Viem | VR R HELK
ABF 7€y FERE VF1 ON ON ON |[5~32 0 -1.4 0 5~32| 5.1k 1
ARX 7€y FER VE2 OFF | OFF ON 5 0 -1.4 0 5 10k 2

VEs3 OFF ON
ARNATRAER ON 5 0 -1.4 0 5 10k 3
VF4 ON OFF

VEs -1.4
KiRiEEEFF ON | ON | ON 15 0 0 15 15k 4
VEs -11.4
- FHEs -
1. Ah#x2+y FEE (Vo) Ve
Vo= — [V]
1+ Re/Rs
2. ABA 7ty FER (lo) o = [Ve2 - Vel (Al
R| X (1 + RF/Rs)
3. AAWNATRER (Is) I = [Vea - Vsl Al

2 xR x (1 +Re/Rs)

4. KIRIBEERHF (Av) Av = 20Log AEk x (1+R¢/Rs) (dB]
[Ves - Ves|
Rr=50kQ
swi V 500kQ 0.01pF (Note 18)
E 15V
y —o—
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1T I
WA - Sw3 NULL !
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FEANEELEE. FRHABEITEELTIEACESL,
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HEBXISONT

BRRBEK(EEX)IEAFEE TA=25C(ER)T IC NHEEBTZLEANETRLTVWET, IC XEHEHET HEHHL.
ICFYy7DREFAREELIYIELHYET, ICF Y IAHETETIHREEFIRBERLCRETOLREIZLYRFEY,
HEBETEDENIFBREINAES, vy —CAD IC FyITHHFBRTEEEEEKRESIEE)ENYy—OHBR(RE
ML > THREBXRIEIRFYET, BEEHNEEORKELEE. REREHEORKELRILTY, ICHELHEHET S
CETRETDIRINRNVT—CDE—I FBIEL)— R IL—LGEENOHBASIAES ., CORBEEDOXITFIZC X)ER
FTINTA—FEEIBERMEEEN, SBETIEOWC/W TREINET, COBEBRIN SNV —CRNED ICDBEEEFHTET D
CENTEET Figure 43 @)/ 5 —CDRUERDETILERLE T, BEH 0un. BEEE Ta. RKESENERE Timax,
FrAEK Po [IRATRHENET,
6ia= (Tjmax—Ta)/Pp °C/W

Figure 43 0)T 4 L—T 4 VU h—J(BABHEHK)TEABEEEICHLTIC NEETELIENERLTLET,
ICHAHETELBENEHIEABEEENSHELTVWEET, COBEEEFEBER ONICEYREShET,

BIER O (. R—Ryr—CHFERALTHEF Yy T4 X, HEBAH. Xy yr—CERERE. REEHG. REL LIS
KELET, TAL—TFT4V9H—TEHEEOEFHTRESINI-BE@EERLTWET,, Figure 43(c)~(f) I
LM393xxx/LM2903xxx/LM339xxx/LM2901xxx D F 4 L—TF 14 v 5 h—T&RLZET,
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PDmax
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