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Q1”7 e Fnasth/FE& AEC-Q100 brifE. 2 2FRHI “-N” F7xHH National Semiconductor $2 (1284 , &
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1.2 AR FEESER
Vio (A Vos ) BEWMEEHET .. 5%E A RMHRSERSHL , 84S EHRTR “A” BoREEEHA

1 Vio #H% .
£ 1-2. B Vio FRETKENERFHA ST 25°C THRRXAARAEERE
BASEIE FCEE IS
BEHS Vio 25°C R HSA{E RS Vio 25°C B HIBRME BEES Vio 25°C W IHA{E
LM397 7mV LM193 5mV LM139 5mV
TL331 5mV LM193-MIL 5mV LM139-MIL 5mV
TL331-EP 5mV LM193-N 5mV LM139-N 2mV. 5mV
TL331-Q1 5mV LM193QML 5mV LM139-SP 2mV
TL331B 4mV LM193QML-SP 5mV LM139A 2mV
TL331B-Q1 4mV LM2903 7mV LM139A-MIL 2mV
TL391B 4mV LM2903-N 7mV LM139AQML 2mV
TL391B-Q1 4mV LM2903-Q1 2mV. 7mV LM139AQML-SP 2mV
LM2903V 2mV. 7TmV LM239 9 mV
LM293 5mV LM239-N 5mV
LM293-EP 5mV LM239A 3mV
LM293-N 5mV LM239A-EP 2.5 mV
LM293A 2mV LM239A-Q1 2.5 mV
LM393 5mV LM2901 7mV
LM393-N 5mV LM2901-N 7mV
LM393A 2mV LM2901-Q1 mV
LM393B. LM2903B 2.5 mV LM2901AV 2mV
LM2901AV-Q1 2mV
LM2901EP 7mV
LM2901V 7mV
LM2901V-Q1 mV
LM3302 20mV
LM339 9 mV
LM339-MIL 5mV
LM339-N 2mV. 5mV
LM339A 3mV
LM339B 55 mV
LM2901B 55 mV
LM2901B-Q1 55mV
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1 LM139JAN.
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HIFAG , K EIR T SR E 28 558 B 23 F A 2 (B 22 5% . LM393B Al LM2903B XUl IE R ALk &
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SRR
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1] J3 B[] ( HAE ) 1 1 1.3 1.3 1.3 1.3 1.3 usec

40 LT LM393B A1 LM2903B XU iE 2 41 (1 ALK ARGz , B @ F 10— SE i (4 B 9 ) P R i I e el . B
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AR PG T B Sy A e B B g Ut . X488 PCN B ANEL & 1 RIS 881 71138 . iX 4% PCN 47
B RIB R -

A HIIAE RS RE] . SRR TGRSR SRFAZE. JE i R E A Y AT e R A28
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AR IR Z
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T @ BT H BT BB AR € W B 2848, DASZ B R AT AR AT A f0) e 25 1 1]
B .

REERFRE SR RIVEZ NIRRT , I AFIr A R BIA R N OB . BRI, RS AT
XTSRRI KREATESAR S (141 LM2903DR ) |, R RER ISR A 2 S A AUHTS Fr o B SR AL T % &
Far (RAREGE ) 2], AR RN PEEERARE . BB E DR R AL Z RS A E .

WA TRAN T AR ERBE A 2523 PCN [I520 . HRTIABA 1TRI% National Semiconductor 22 i (Il A<
( “-N” ) 317 PCN. {i /] National Z B At Fr (%K (/883 , -MIL ) - QML. Space FITif &5 5 41K 4k 5
EREBAE G . FEFEAR TI 23T RE2 52 3] PCN K52 . X4 5176 A 9% PCN 1,

RNT A RS A, A DA A B G bR s R AR 0 AT S R S T B
2.1.1 W T HEIE TL331 AIXUEE LM293. LM393 1 LM2903 H)#: H
PR TL331 AXUETE LMx39/2903 (1) f & il ) preh 5 V0iEE LMx39/2901 AH. XFEEEE 21L hEF

ap 129030k ap 303K

R, AR AR T

@ 100 @ Jfie] @ 2500 @ [T

(31T)LOT: E-;'.- .-l.- (31T)LOT: o E --—3.

g;t)w) TKY(1T) 1+ p=maears| (4W) TKY((1T) m
P

(2P) -REV—B— ) . Ez;):)-ﬂ.p,«.,—,q- )

(20L) CSO: SHE J(21L) CCO:USA

(22L) ASO: MLA
Line 21L = CCO:USA = “classic” die

(20L) €S0: cu3 J(21L) CCO:CHN

(22L) ASO: MLA
Line 21L = CCO:CHN = “new’” die

B 2-1. ARG RG] - BIEE TL331 FIXUEE LM293/LM393/LM2903

ST BEEMXUEE , IR “Chip Country of Origin (21L) CCO:” ZB &7~ USA , MHiBIX L2 Ul Fr .
ST EEE A XUEE , R “Chip Country of Origin (21L) CCO:” B &7 CHN |, P B XREHE A .
B ARG R |, 28 (2P) REV: x 7B (£ L FOHRB ) . FBOE TR e A MRA , SRR HE

Mz, ek, X—FEE iR NRENRE.

2.1.2 #E A FUUEE LM139. LM239. LM339 1 LM2901 {145
P - 280 SRS P 0T DUAZ O P B 7E 36 [ s DR 400 T o 1 o TR 1) 3 ) B AE s (20L) 7B
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ap|R9I1IR
«@ 100 OF |

GBIT)LOT: _e=sa . 5m,
(4W) TKY(1T) 1 1=ak

(P)
P) REY-—H ) 1
(21L) CCO:USA
RSO: MLA (23L) ACO: MYS

Line 20L = CSO:SHE = “classic” die

ap|RYLR
«@ 100 (D)

(BIT)LOT: _sasdram,

= (W) TKY(1T) 1+ 1mae

(P)

| (") [
(20L) CSO:RFBI (21L) CCO:USA
' ; (23L) ACO: MYS

Line 20L = CSO:RFB = “new” die

& 2-2. ABEFRZRE] - IYEE LM139/LM239/LM339/LM2901

it F- P38 LM339 5% LM2901 , 15 “Chip Site of Origin (20L) CCO:” S Bt %7~ SHE |, N iX 24t

(SFAB) 5/

ST VUiEE LM339 5% LM2901 , 5 “Chip Site of Origin (20L) CCO:” FEt &7~ RFB , WX R H5r

(RFAB) it /.

BEHEMARNSGR , 288 (2P) REV: x FB (E LT ORI ) . WrBORITHIR ST HIRA , AMURITAE

RN EidE , X—ERYiE KRR .
2.1.3 %344 PCN M=

e PCN M2 45T PCN ZHi A1 PCN ZJGiT AZ I % 5.
* 21. 31 PCN %

B4F5 BHEFHASFETR | SHRFEMKGRNRSE | SHIL | A PG
(B#F-Q1) (20L)CSO: ___ g AT
(21L)cco: __ _
LM139/239/339 ( PCN 2 fii ) SHE USA Jn i
LM139/239/339 ( PCN 2 Jii ) RFB USA TIB &
LM339B RFB USA TIB =
LM2901 ( PCN 2 fif ) SHE USA Jn i
LM2901 ( PCN 2 J5 ) RFB USA TIB =
LM2901B RFB USA TIB =
LM193/239/393 ( PCN 2 7 ) SHE USA Jn 1T
LM193/239/393 ( PCN 2 Jii ) RFB USA 3 -
LM393B Ccu3 CHN Ji3 =
LM2903 ( PCN 2 iif ) SHE USA Ji 1%
LM2903 ( PCN 22 J5 ) Ccu3 CHN Ji3 &
LM2903B Cu3 CHN Ji3 =
TL331 ( PCN 23 ) SHE USA Ji 1%
TL331 (PCN ZJ7 ) cu3 CHN Ji3 &
TL331B Cu3 CHN Ji3 =
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2.2 SR TRER AR IR A 58 B

2022 A, TIAEL TG R A X B T AR IR AT T 30, A £ % LM339 R 43T T8 . XF LM339
ZANIRZ 5, PCN# 20211123004 #5257 I 4.

& 2-3. HEARRBA
7o B 2 BT A Wl A5 BB A ARl
BRI
1. K5I SRR SU— A R
2. TIHRIRERE OSSN TR TI.

3. MikR VA N RIZ E EARR (1B G4 ELE4 ) .
4. FHROESCNEIE ST (OCRA) 54

IXEARAEAS DR AN TIIZEB ], KT B rp ] A2 [ B R S AR i RE . AR R BB B R A
R, AR R AF TSR 24 8 .

SENEREM

31 BALREE - 241 LM339 &7

K 3-1 s N2 it LM339 A4 LA as i A AR RIS R R I o B el 25 i EL PR T AR — 2B 25, (HBEAH 2 0K
b 357 S A 7S PG

HNZtH PNP kAR A 5T Q1+Q2 A1 Q3+Q4. #&4t T/F ) lim i & 55 Q10 LA K Q5 Al Q6 A 5 sk 4l
M. i Q7. Q12 fid i AR Q8 k. M AE T V+ B, M D1 2] D4 &R R NS

.
'”‘B?;"S'/PLW [N 910 /PLQ” At
& NG

Output

+ Input - Input

Q4

|2l -

B 3-1. LA A v TR A\ % R o R 2

JEEE A S A A LR ( Q9. D2, Q11 M1 D3 ), Hdla b iy i b i J 2R I rh R 2 IR 8 2k TR bRl A\
FP A PNP RS ERAAT FIRVRIE R . 16 FE JATYR T A OR1ELE A0 N i B PR AT B 22 7 N R AR AL, AT

Q8
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N HBHAR BRI . IR BAT IR L B IR, BEEZE MBI 1AL RN DR L R R AR B IR
i B BT -

32 MNFJEHE - FH B 234

XEFRTH) B 8345, N T OB R IR AN 1 SR BIRE ST, AE 2 LM339 Beit AN TN Q13 A1 Q14 4R
SRR 2R

VCC

Inéei;';alfP @ /R e /e RN\ N\
NG NG NG NG b
i'tail
LY 4 \ A

D4 —(Q Output
—N—Ag Q2 a3 Ef—h—
- Input + Input 4@ Qs
O—Agam l“ 'Zl 04@——0 g o
Q7

R 3-2. LA B R

SRR 2 B0 T HARBURS | (EL AN T 15 DB (W ABE LRI ) -
AN | 3.7 TR T B B A T

BEAh | SERANT 4 I ESD (4K | TSI AR ESD fhAE.

3.3 MR B A R4 MNER

BB ER AT B 5 0F 552 B R LB | (R R U B 2 BURS I T3 AT T e 2 22 5.

A EBRPRY 37 AN . MBI MIASET VOM I | B A 2 A BT

M T8 B i igt B R4 H R GG H R AR, PRI T MR e Q0 . IRES AN IR EE 9Bk, sl i
I T T R IR L ). B R R L B R A NS T MRS RO R B R R 55 B AN R 1A
GACTFBUE T RE = WoRBR B M I 3R . TR FRYR S| 2 8] LB SIS 24 (M R 55 #% ( £/ 100nF ) .
B NAT 5 NEHEATUE I, DA SE KPR 52 A1 R P A AL

HI T AR e LT T AR BE /S B T RS % , RIECHT ) B s fEx s N L (72 GND 51N J7 ) A b e i &
BURTEAE R . E2 A RBE ARG R | 1§21 3.8,
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13 TEXAS

INSTRUMENTS
www.ti.com.cn AT BT
3.4 ANHBEEHE

K 2 oA B AN PP YU LR S I 4 E 1R A I TN B N R DA R K Fe VL . AESR E BN TE I 2 Ah T
TEnS , SHa AR, THRRFE L. i B HRAE TR

FEZE T, 1852 1) LM339 RAH A ETEH (Vicr) A OV ( AHXT T iE S ) 2] Voo - 1.5V HLEMKER T,
SR A L PR L Y 208 -4mV/°C. BRI, $RE T LM339 R 514l 2 L RLTE D OV & Ve - 2V,
LA REIX AR o S AR T AT Wik R Ve - 2V VR .

3.5 Fa N\ LI v B 5 A A T Y Bl TR R R

S F Y R A N\ PP Y R AN AR ARAE T A AR, (HAERHR EURER N — AN R . SRR

( CMVR 5 CMR ) i FH € S S Af (-IN) FHIE AR (+IN) JN B B 3ME . 3X A8 SO T8 H80R 3 (T
R, BB Z B R EEN T 1 22 AR ) SRR AT LR, ELRAES A AR ORISR B AL, JOF AR IR R I8 4T
TBOL N AT CLE B VR Z 2 . WOERAEAIFIME |, FIRE BN A FL S ARk H S A\ v B RS R 00, O
HA AN BHE TR T AL, BIE— DM A E R . FEES N MR e ik
¥ EOR MR A

&ix
DAZTAB AR AT AR N N FE R AP 5 R s N R R . lan , an Rk & fda N FE R FRAE N
3.5V, NIFEANHNEABE#IT 3.5V,

3.6 F A\ ¥ F R B PR B R
LM339 R 512 H A H LA B R LU & |, (HEA R — MBI A G, PRI EOR R E L Ve IR
291.5V. IARTEN Voo RN L E , DRAASRIT Q1 £ Q4 AT R RRAWE . FXHEEN
5V, I 3-3 o 1 M ALY HE I o A N B 4 0 P

VCC

5V

as 1

'”é‘?;ga'(pLoe /BN\@10 /RN /e
B vearo NS NS
4.7V ilta”
- A\ A
’\ D4
Q2 Q3
4.1V Output
+ Input l" I2l -—\ - Input
a 3.5V Qs
e e Kl? ? a7

&l 3-3. WA VBE 1 VSAT S HAE

B E IR Ve 7 Fah , £33 Q10 HFJRE |, Zid i AS Q2 F1 Q1 , FHil i fay N I8 F AL #r N 51 )it
[T

B VBE RO TR ARE , M Voo BUTIE BRI ASI . M Ve TG, BIRTE Q10 S HE-& 5%
45 (Vsario) LHIEEZ) K 250-300mV. 7E Q2 (Veeo) 1 Q1 (Vggq) HIRFAN M- 5k 45 64 600mV )% [ .
LK T B INAE 2 (Vsat1o + Vee1 + Vee2) (VSAT10 + VBE1 + VBE2) , 7] LAE A B IFI Vg 2 18] 2 /b
WEA 1.5V KRR, MANFA e IE N E .
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13 TEXAS
INSTRUMENTS
AT EHI www.ti.com.cn

AR N A N R N S AE TR R, O HaZAs IR (1 B 1o ) BRI

Input Stage Cut Off — No Comparator Function

— (Voo —1.5V).at25°C Input Limit —

3 < (Vee=2V) Over Temp Input Limit =

INPUT VOLTAGE (V)

Full Valid Input Operating Voltage Range

& 3-4. ] 5V HIRETRI B R B AT AL RO

3-4 LR TAEFHAS +5V R YRR s Y R A AT R R

FE OV Rl 3V (Ve - 2V) Z I8, iZ4F A SE IR HIBAT |, JRRAE SN 0E I B T A F2 R s R T2 4T . Ve -
2V PR EBUN BT st A4 AV IR

0 2 3.5V (Ve - 1.5V) B AJEHE 7 25°C KL ERFE . aiAE 1) Vgg LA -2.1mV/°C 224k, BRItk /T 3V il
3.5V [R]FAIE FELRE B iR B2 AR A o IXASEAS N LR Y BB B2 DA -4.2mV/°C B fk (RS ), MR A
RSN Voo - 2Ve {6 Voo - 1.5V BRMES S ETE LIEG L&/ RAF , (HTENCHAFF T HD s 5
ANELIXAHE R !

AT 3.5V M 4V Z (8] T FR K G DO, RIS, SRR E 25°C KB it L M AT RE IR H AR, (H %
ANFIZHALRNS , SRBERUA (Bl s ME R, JCHRERRIEIR ) 2 AWEGAL . IXEERZmA] fE AN 2 3L R]
B AEGR TIEAT 2 SBUL DR . 6208 XA X2 AT .

1E 4V M5V 28], HEEIZE 36V, WAL TN , A ME BREEREE. LhUINBRERRTIRE. RS
1B AT . AEA X IZAT !
3.7 B\ H TS S

LM339 #41 (fEH TR 1-2 4 H 1) LM339 R51834F ) B — PN H O | REE — MNANTEE ZmA
RV AN, BIR RIS A g . 5— M A DLs T N BB VO 2 5T Ve , M 4 T IR .

i
LR Rp R JEAS I A 7] L RAIEAE B e e A5 26 AF N 3R 2047 AT . R MESLIEIT vt , A RN Z
FREER P — IR AZAE . TI BRI BRI E KA R R EREN , AZE Tty
EERIBITRAR 8. FUEAT , PR EEHRIEERRIE -

RN, REIh — A W AEA AN R TE RN, A R (1 B0 ) siERE) , I A I f
B Q5 A1 Q6 Akt 1A 1 AR EAE 5

BIRZARE A IRE |, ERSEHREAT . SR E AR TR, YERe & NI HASERY
EHARRINM . RUTHE (B AR SR 3 185 S B A S2 B A RIFE R o TS SR A2 e R A\ HL s v
LR A

3.7 BMRAER TRAGE KT A

R AN G AR N B S _EFR (Vin > Vee - 1.5V) |, Iy 1 #UIWr | BRIt Q7 fR¥FRIWT , MTIE1T Q8 %
Wt BRI AT | FER RIS
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13 TEXAS
INSTRUMENTS

www.ti.com.cn IGA I B FHI

XHTEME4 , DA MATEE R, M 3OREF. BT B SMEPRT 3.2, INT kA8 , B S
HR AR T .

HTH A A 2L Voo BN ESD — A, B4 B A ATk 36V. it N Vee-1V 4, H
TN PNP R o) B 1] i B2 AR - S Wi 5 DA B AR SR R BELIRT — A8 D2 B D4, i N it PELLE LR B o BIAE
Vee 551 0V, BRI A2 AT —H A B M AL e Voo 552 36V, W KBS T . HRYE
AN SRR AN R A B 1 RPWIRIE , XA RER S AR

AT — SN T IS T - 0.3V, i 2N RSN | i Be e Sonte i | MR R

Mo BXREMEE | HSHELLFIHA P “SUNBIE” .

3.8 MINHE

LM339 R4 5 TAE 1/0 51 L s NsE | XTEHER R P 2 UG K. LM339 R 1SR 45 k6 3 U T2
# o, FTE S SRR S h) PN 45 S EROIEAT F ARG B . D A A B T AR R B A S
R 1) W o K e 3R R MR M B MRS . S TSR R A I S I AR AR AT AR A B
L. AR S GND 3l BIEER: | Bl GND B b Zikt T e 47 e BR Fa for A RS TE % T4E

GRAEAT S| BAILE GND SN (264 ) SEA , XA SRR 45 2 A i B R T R . S i) R RBLAE IR 22 9 AR
TR, R B, XA RE S SR AR SRR DL, A S EUE | B AR SRR DL R 35
K08

3-5 o] +5V HLIERAA S BIF A A HRT , AR -1V 2 +7V.e AN -0.3V i, BRI
LRI , HF2fE ZE TR T R mna L +=2%.

10 nA

C
OnA
-10 nA
-20 nA B

-30nA

Input Current

-40 nA

>

-50 nA

-60 nA
-1v oV 1v 2V 3V 4v 5V 6V 7V

Input Voltage

& 3-5. 5V HJRE T LA S B UV #i £

TRFEM M R S AE -400mV BT AG S |, BE S BEE SO B AN, S rELR .
HR s T OV 2 3.5V [IEH TAEM NI B . KO XA a] UEERALE 4V 2 )5 i 7%,
BN THEEE (R ) BRI, BN SR S AT | F AR R Sl .
LM339 R¥IAILE 70 SEACHI BT, Ui il T s |0 T2 0 5 B R 50, i e i (ESD) 3R 3Rk | (At
LM339 RFH A& L H i ESD (R 45 0. kA& Fi ESD 54 , NIV%AE & SR B ES AR 1k I ) L 3R [
%] GND 5|, ##0 B 23 EAE AR E 5] | AN T % ) ESD 458y , I sZILE 53K/ ESD 1fE.
3.8.1 L KN IR

—ANEFEPORMRIAG L AT BB Rh S RN B SIA IR g . X TR, gl ik
50mA (i 51y -50mA ) .

IR LR TE AN I BRI R LR T L@ S S M B AR W B R R, LS FR RS A AN R 2 T
PLIE R AT . 24 S NN 47 LR FR 2R 3 NP % GND 311 (-0.5V & -1V ) LAFRE , st BHFIZHif. 1%

3

s
NN
d/
N
7

N

o m >
pai3
)

ok
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RS vBE T I BRE] , b — A N R AT . 7E 50mA B, AT RS AN I RS AT IR . TI AR g
Fe IR RFFAEAR T 10mA BRI

ZHIAS S KA N e B IR TC S . G5 RIS S R € TAETEHE ( OV & Vee-2V ) IR, B\ FEL IR Al 7F HLS,
R R B Kl B I (<500nA) T P, H BAEIEW BTG T4 e = 2l .
3.8.2 MifL = A

f%ﬁ'ﬁ%ﬁﬂ: e tH S AR ME T RE AN IE M . 2 EUEES A AN 25 1 SR B RS RN, At A 2R XA

, MRy “ARRL P B IR o WIETHTIA |, B IR AR & S BT I IAT . (HARXE T GND 51K
ﬁiﬁJ}\EEFT £k HBAMKRIE , 1 ﬁuﬁif‘/ﬁifi%?ﬁé%&ﬂljB‘J?F?‘é“s?%f*ﬂﬁii‘ﬁﬂﬁfi%o i N HL S AT RER E AT HL A
AR, PR SRR S A U L
/NF - 0.3V N R SRR ARS8 (B35, A fL) , AT SBONIERIIHIHAT N BT ke Ui
XA OB BN ERES T 4N B 4 0] 5 KRS 0.3V SN FLALT FF N 45 22 NPN RS AN HCAth A 50
TGRS AR AL R
AR LI E O RFENERE | BUONAFEK ST REAEAN A HEON T2 b B AR TERE . 6 2008 S 1
MU, JER A AERCE |, BRARN AT O AR Vo, 31 Vo B
3.8.3 RN S R 41 B R KU
3.8.3.1 A fH A FI — B &4

FETCIRIE S PN LR IR 0L T, AU it ) PR B B R B AR AR IR B, S N R BB A B FL P 2 7T
IR FL IR BR 1l 4E 22 4T, il 3-6 Flom s MR AR H R 2R LAY, F DRSS AR A I e L

WA SRR, R dR e TIUYT L N A HL R A 1mA BRBEAR . A N SRR POYIE s S B 1k @ o BRItE , 4
RECKTUP SRS -5V, WA 2 2200y Bk Q B K. % L BH AT DL 7 s 4% BUH At L BE AR A\ R0 2% £ — B0
A DLRESABL A L BELAS I 21 3 — AN N i AR i B PRI AR R/ MBS AL S i B PR IAD IR ZE AAZ IS 5 R R (RS
SEIR 2 (B BT B R i€ T FBELER R

aili v%

&l 3-6. HB Ik L RELAN — AR A L IR AR
an SR P AR EEEEQE%E"J\WHE%/AL%D e %/mEI’J*HEVE%%%%&IWE@EE%%Zo M T AR A%
HCAEL 7 DA L BEL IS T 8 5, BB IS & S 3OS 5

AR BB R , A A IR 1A A e 2 el TR A IR A SR s T 3 o, O ELAEBH A 2 BRI A 3. i T 4838
BUR , BARKMEXS 2SS 5 LT

X T B A7 T v (R B e AR O 1 1) H R T A -300mV B N FRAEL L B4 P ARG IE ) H R 2 R R — g A
Wk,

R PR S N HL (18030 K o PR TN (35 ), S B R M3 50 9
5, MRS RS B . B 38321,

3.8.3.2 HHIN B9 [E A

DN OURK ot L ) — b 8 L) PR B A B, AR B IR S I 3-7 R R T AR ERA R
-600mV I A JHaaEH A S LT, dzmam i -300mV ) Gdan A\ HE s BR AL
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+10V Rt V1006V

NN
90 kQ
10 kQ VREF

&l 3-7. HH AL AR E B XU AR

3.8.3.2.1 WM IR K2

jJTEﬁZJ&LL_ oy s, ATEAIR > b o0 s F BE O B i Ot Sk L T T S AR A — AR, QA 3-8 . Bl AR %
, PINEESHES: ( R1B Al R2 ) 2 2P0l “ A AL s, SEBH A7 I AR A A\ i ik 1) 22 4K F

R1A R1B
+10V +3V +1V
NN . NN +
70 kQ 20 kQ
+VAC D1 R2 =
10kQ VREF
R1A R1B

-600mV -200mV

-10V
VWV VWV +
70 kQ 20 kQ
+VAC D1 R2 ~
10 kq VREF

& 3-8. kAo B 28 1 R RS
BB EL P2 R 4 BN FEBEL 2% R1A A R1B , oA M H2 (L 58w i o SR i S SR RE . S R
Tﬁﬁﬁﬁﬁéﬁsj)\ﬁﬁﬂﬁ W R |, ik BEASET -600mV,

{EF IEf N FERE |, 8 S m i B9 BRS8N ROk BB 5 (D RIRHRIRERAN ) « 2 R8s
R1A + R1B A& AT 4H% T R2 A7 EJ7 R1 Zp R8s HifH .

MR RN, AREE R1A FTR1B 2[RI A A 2 -600mV. #A)5 , R1B Fl R2 @il —/ 3x 43 L 4% |
T FE ST N3 72 A B 22 4 1) -200mV HEL R . 87, R1A A 2B AN B E | H5E0E YR RN,

WAL FEA 2 T . 40 TR B 420008 A X B oy TR A 3EAT 5L, B HIFTTHR A R1 A R2 . SR)5 , MIEBIA I R2
FRT T R o THEL BT 75 IR 7 R1B 73 [E 48 o

3.9 FHATH

FHE R B YR (Vee) T IR /NI LR (< 2V) B, AR R E 120 1) A0 1) g e R N LR | AT DAYE
o B . X TR SRR AR SRS IR T (B A B R 5 ) e B . — eI T
B 0 B R I T X ANAT
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13 TEXAS
INSTRUMENTS
INAJE B HI www.ti.com.cn

v

u

v
u Ch1=Vcc (0 to 3V)

Ch1= Vce (0 to 3V)

OUT =4.7 kto Vcc
IN +=+100 mV Continuous
IN--="GND

OUT =4.7 k to Vec
IN +=GND
IN - = +100 mV Continuous

Output High
(Vout = Vee)

Input Stage
Starts

f 2V (Voo Miny 2V (Ve Min)

AN
L) N

N

M10.0ms A S 300mv

M10.0ms A S 300mv

& 3-9. 23 /R, Fa W E R & 3-10. £ KEBITHN |, R E R

M Vee = 0V IR EFIRZ) 0.55V |, i th JymiBHHT , BRUONIEARA 0% 0 L I B s S 0 5 A L B2 4% F AL (Q12) AN
Bt AR (QB) RN A A o Ay by B P AR PR ER b Y

Y AL RIAF) 0.55V VB I, it SR IAE W47 A 2 06 1O BRIAE |, (EAM NG IRBEA R I B RIBAT
XTERE] 3-9 A& 3-10 TR Jgfi th i .

Ll AR AR T A G A AR (DIl ) I, X3 i AT SR T Y 3.7 s . IXAE K 3-9 A
3-10 RN & H VCM 770, “Z 7 R AN, B B A R EF R ST (mer ) o

2 Voo HIEIEE] AV SERIN , Bt 208 1 i s IS X A AT 99 E . UL, Bt AT DT aama MR S, H
PIABECRUEIERf S S o IXAEE] 3-9 A& 3-10 h Rox N A LT 45 T 1F.

ERIREE 2V, ARG S A | A EEEIE AN E (Veo2V). AT BLEMIRRIE K2 A
[ S . st S FEB AR B 0L 9 1T L 80

>
u =
Ch1=Vcc (0 to 3V) Ch1=Vce (0 to 3V)
Ch3 Ch3
OUT =4.7 k to Vcc OUT =4.7 kto Vce

IN + = +100 mV Continuous IN +=GND
IN--= GND IN - = +100 mV Continuous

/' Output High
£ (Vout=Vee) %,

M10.0ms A S 300mv IE| S500mV & M10.0ms A S 300mv

B 3-11. B &/ A3, i BovE T B 3-12. B & R30 , f BN

AN
Output Low I‘

T B &, B 3-11 ME 3-12 fi , AT KL, (A Vom JERIR 28 m T, T B T2ME
S, A HREL 0 RRNE R, O 0.7V, TTHRNZRAE 1.2V BT IR TAE.

X AIRE SR R BRI ORI RUR A TARBRME S, DA IR E AR PRAL 138 S 1 TAEVEE A -
FEWT YA 2 A AR SRR 0, (EBUF A B AN SR ABA T B ol

il O EE AL A2 T LU IR] 1 AR B —Fh A RS I — 55 A f i A (AR T2 I A ) AR IR — K
B U TR AR S B i s A . XM, IR R, AR o AR 5 YRR
B, I RAF PR R R, AT LA P RS R BT RS TAE . th T LM339 RIS R TT At
SRTE e PGS T, AR AR AR A E I 7 B REAE W FL BT I F) s AT iy S o4 7 s 45 FU S U 51

3.10 HASSAIRH

Beh N U AR A IMRAE A SR PR IE I, BERT LLEEAT EMI BB , th] BUN (S 5 HEAT DB I Bl
.,
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i3 TEXAS
INSTRUMENTS
www.ti.com.cn AT BT

— M DL 22 [ R A (IN+) 35 A I A4S (Cr) , RIRPRIAEW (( IE/45t ) , W&l 3-13 s

+Vpy

VIN

Bl 3-13. fEFRH DI RERT ) IN+ A0 F A 28 5 51

BARKEOLT | 8L Ry MIR S BHE R H 30— O B W SR BRAE , AT E— 20 I . SN i 54 Cr
SHEIRIRI A, WA RESCVFAE S AT AN 2 R AT 2 OBt (RK ), B SE eIl BRB I R BHRE .
B IR P 4t PT e EAT SR RCR ( %HEE?Q%%*&%E%%EHE’JJ:ﬂ%D?VHTIEUTXﬁA , ATRERT L EANKAR
MR )

] DUTE SOF T N R N FL 2588 . YR AH IR (6 Ryyq ) B, AT LUK 2R S8R I B FIAE (IN+) 5 5. fn S e 4 R
VERT AR IR |, AT B Regy M.
3.1 HH-AA B

B IR AR il SIRBHBTR T 25k Q I, RN NGB 2R T EAR R H%JEE’J?BJ&LZ“E@% (<200ns) =]
I A ECR AR A R S BTN | R AE S H LR R E (>10V) T JZXT?XX I8 LMx93 ( S A Bk
B ) SRURE . N4 R DA TR, ARETAT
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INSTRUMENTS
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4 M FEREIN
4.1 %H VoL # oL

Bt R i Y PR IA] R DR AR B T i 0 S AR LR, W 41 R AR IR e R L T DURR R TR Y
VEE HLU S B LA

10

f
|
> 1 i
I 7
) T, =125°C H
g 3 )
3 o /Lo
> =25°C g d
< o4 Il o
K] = HHH -
z =T, =-55°C
=]
3 i
‘ﬂ
L 001 all:fa
> -
' 7
/
0.001
0.01 0.1 1 10 100

lo — Output Sink Current — mA

B 4-1. SRS (1A ) BESH HERRZ FRRR
BRI T AR, Horhfa AR 10-20mA XIS A R il 0BT IZ X I, PRONHR E I /N E RS H
HAy 6mA (EH N 12-16mA ) |, JFHATRERIERAF . HLRNITR T 7. TIEWGHERTNT 5mA.
2 I A 5O 1 5 T o i R R R P s ) FLBELE

Blhn, e 3.3V _EhrH R BAEA 3.3k Q HFH , WIF=AEFREESUA 1mA. EZHZEF | 1mA &7 RINEE
(125°C) FHI VoL HLE 90mV., {HZ , tnREH 330 BREAT LR rERE |, fr R EILE N 350mV |, L iR
18, XRARAFIH

4.2 FhiHHBRERE

SR T B Y 7 2 B B, DU ARy R T — AN R AR BRI B H A . SR B
PEAERLAR , fy R B il s, SEUm HAREE (Vor) 300, AT S 2k i Dh R ARG R, I Ry
PR, &R 3.3V LR AEIIRLIER 24V EAHE !

LR S wk A< SR (RO =TI Pt 2 Ol o L 1 G s o s il w1 i 1120 @7 Rl e A =Sl v = e o R ¢ GRS M nb
I TR B A BT AR A . FLE R0 LT A 2B — MRS AR TN |, IF BB AR ER. T
Weg F [ AN T b R BEL BRI A e o A e ST R B, S I PR e B et 47 8 r 2 T

F A e _EFHISEE] (10% - 90%) A, A Bk F1 15pF i :
risetime = 2.2 * (RPULLUP * CLOAD) = 2.2 * (5k * ].SpF) = 165ns (1)

AR SR BTN TR AN L DT SR B v ) R BB ORI — 21T R ST

TI 2 U# A 100uA 2 1mA JE P9 _ER7 A BHE F IR, DASEIR S H SR A0 T TR i e R 3T 22 Bldn , A BV
Edr L EAT 1mA R, A Veulup / TMA =5k Q. 4.7k % 5.1k (A% T, U UIME HASE
B, AE R B AT BT B 4-1 R R A S . KT 2 R | 1SS M AE BB R TR
YN NEEANETE B ) R AR HE
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NPN fi i A BAT A B BRI D e o PRIV T ORI R AF S S ELAERA . AE I [E) 5 VCC B Ia) = & A=
S, JUHE Y VCC R T 5V I . iR, HUEES DI EAERCN (Vee - Vour) * lout). BEHEFRA I
FEfT R, LU BR A R 2 IR

P AR B I O i . RIUE | IR AR R S BUR R s M AR IR . BE RN o KBV (R K &

W MARE| Voo , MMM, e SRS EEG , HFR& SBEME. FiEE , B EE R DR
APNSER AR S e e

4.4 %% EREET VCC

oy HE AT ST T YR R IR A A 36V (EIME Ve =0V ! ) o SRR AMEE AR5 BT +36V £ -0.3V IR
Hilo W AER BB AT B E B A7 A EMI FIERAE |, LA % an 55 g8 — A Bk TVS 2 2RI IR 28314

4.5 JANE % 551 B

SN, it % H AT SR A RT SIS SO 3.8 TR MR AUAIR . IREN 4k Fi s . AR R AR B L A
HUBCR I TR R

4.6 [ S A IR B IR A 2R

JEE, BTN RS TE BB 2 (A BRI R R F 2 4% (( 100pF 2 >10uF ), ok B o b AT U, AT
P i R T I R B RS . TR SCR XA, IO E 2 S 85U AN 8

T PR EL R SR AT AR L2 R A0 T, DRI 24 %t ot 28 A B FE PR B L o DA ZB0KE A L R R B A | X i
o EE R IR . KURE |, XA ook K /7. a0 S 55 BRIy H i e B AR AR, AnAE TR R
oR AU AR BRI L BH 2 R I A F IR AR FRAE 10mA DL R o 95 0 88 B He PH & 2 R S s s 2, B i e i R
FhnrE , RO S EbRas P R B AR . G R AR B BEAN AT 2R, ML 0 FH i@ I A o 3 A%
Him A s MOSFET.

MR, WINGR PR S ELE R L TR IRR R B TA] AT I DR R AEIR
PNIN R B P 2 0 308 3o 084 S R MR i T I S M B NI AR AT IR 3 S A5, AT (3R ¥ 9 A B e A o
AR, TUHEBCHAAG 5 AT BRI AR T | 1A o X At AT 5 7 e o IR BB HORTT PAAR KR 24

HIAESR LR | [R) A A K PR B e D e 75 45 5 BB sh el st ift il &k . A U A iR i AR B B 25 | i
%15 AN-74 LM139/LM239/LM339 VY& Jr v/ iz 17 H 5 4% N Tt .

5 HIRERHM
5.1 HEZH

ONTRE G AR R F A, PRI BRI A ARAL o HERE 8 B P YR 55 B LA 2502 0. 1uF ML A4S . IZ LA A L2
ST REFEIT B 5| B DU B SO T . T4 R SR ARG, LSS IR X LB A i A r AR B L
PEA R A AR /N e R R B, T4l , M AU — B4R 55 % . GND 51 I ZUR o] B st , RUAE
R0 DRk i R BB AL

5.1.1 1K Vee 517

ST R BRI e, BAK Vee N 2Ve JHTFRARAIHEIERIE |, flin 2V & 3V JEH N BEFEEIE | SR
BN EETERE . R, BNVE R S R TAEEE N ICH 2RI RG], F55 2 -40°C A1 -55°C [#sF.
PEN 2V I, ASENEE R 4N B S8 B PR ) 22 OVe X FAKT 5V (K H IR E | TI SRS B B B e kAT 04k
B8 4E | i 4n TL331LV. LM393LV. LM339LV & TLV70x1 £ 41 % i & b s 2e .

5.1.2 XUHE IR

LM339 R 53X (2V) HEIE—#dH , H , GND 511258 Veg B V- ( fm AR R E ), BT3RS B i (Al i
Z{l (Ve - Veg) AN IUE i KBRS (36V). iBTER , i BB EE) 2 01 Veg VR AS S A JL R |
RIS T et 2 2 B i | AT RE TR B P sl v 3 SIm . R RS R N IEf N R JE A
R, +5V/-5V SR E NG E R4 -5V F] +2V |

ZHCAAN6D - APRIL 2023 - REVISED DECEMBER 2023 LM339. LM393. TL331 FIJILE#H ( CAFFEHT B WA ) MifH kil 157 17
eI R
English Document: SNOAA35
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com/lit/pdf/snoa654
https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCAAN6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCAAN6D&partnum=
https://www.ti.com/lit/pdf/SNOAA35

13 TEXAS
INSTRUMENTS
I3 i A 7 www.ti.com.cn

6 LB EHMAE
6.1 LR AR B E B
6.1.1 B8 1K\ o B e el

X O AR R BUECES T 5, 0 A\ i AN EL R B2 28 AR A AR B BT5 . Jo i mT R HH LA At
B, 5506 EEHE N — L8 L BH DURE FIAT IR0 /E 10mA BUR o PTA RN SIARA — A A, I\ S 4 S 2 F 1)
GND 5V - 5. EXCRJES A, GND 51y fi. (H7E Bre bR el r s ST R) . GND 51 Il e 3e
1o ARAAXFPE DL , et 51 B T RE R AN — AR T A A PR FiAL . B GND 51 BB R, i inde
HLEN T AR, i A\t R] BEARN T2 SEBORAS IO A BT R . A R AN B BRI AR AVAt B, =i
Bl 22 . ERZHN AT, FEASEIERN 1kQ % 10k Q H3HkAFHZ AT BLESZ 19 .

6.1.2 LLELEs RAE A s\ Lk

A, NI B B R AR A X E B VUGS TG ke o R A8 38 T8 A3 12 7 Ok AR AR T R TBOR 23T 3 ML
ZAR, THARE OIS . BAERTNA R/ LB BT IE% TAEERIN | JF B AR BGOSR
BT mlo AR I HH L R T % HLARE S

Ok: Vg, Full Vip (Vec <32 V) Ok: Vg, (I;g Biased)
10k V 10k V
MA— MA—N
10k _ 10 Meg _
Vee —WA—= W
GND ND
GND < GND
Ok: Vo|_ Half V|D Ok: Vo|_ Half V|D Ok: Vo|_ (IIB Biased)
10k V 10k V, 10k vV
MA—D e Vee —MWA— e ANAN— c«
10k N 10k N 10 Meg N
Vec—WWA—= - AA
VEE VEE VEE
GND GND <7 GND

Bl 6-1. B R IR A X R IR ) B LR R

Refm A BN E] 10M Q Kerf fRZGVEIZAT |, USRI AR EL IR (lp) ( AN GBI R M ) A58 R AR 4 A\ L S T
el B R N SRR SV . VoL W Vip G GRS, BUOSBIAE ELBas fovr , s B el oIn AR A

HEZE. Voo (lis RE ) T3 FA A B RS s SO A A S AT L T . SR , R 10M Q FaHES S8
HRAN 51 BATECE DA D e 3 B AR T AN RE ELRGERE BMIRBEGTT AL, Bl Voo B8 Vee. Vo BT

WATLAEAZ ; RN 5] BET

AEBEE 6-2 T —HERTT A, ERX L E I AR R R B A R T75 . SZHAA T Vop B R
JHiE IR AR L R AL FETE B BT

Poor: Vo, (Open Input) Poor: Vo Full Vip (Ve > 32 V) Poor: Vo, (Open Input) Poor: Vo Full Vip (Ve > 32 V)

10K Ve 1K Vee 10k Vee 10 Vee
10k }
<GND } Vee } Ve 10k }
<”GND <7GND VEE VEE
S7GND < GND <VGND

] 6-2. AN AHEAR B A r R AN X R TR R A

6-3 PR e —HIERRIR AN IERIRIE | 412k GND 1A T4 A SURAR Y IE | AT e 5 350 e s
A AR o
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Wrong: No Input Difference

Wrong: No Resistors Wrong: No Resistors Wrong: No Resistors

VCC
Vee B
<eno VGND - VEE
VCC
VEE
GND

] 6-3. T REAN R HA B r YR AN I FR IR R Al

6.1.3 RiFMLEET

TI B0 R AE T A% S R R B A RS . BARWT DU et | (H DN B R RER IR , AR iR A R R V+
A AE S HUER IR AL, IE N R T AT RN IV ISR . Ay 3RE G i Y e AT H AT AR 1) R P A RS S A
TS e sl

6.1.4 FRI#it

T B R AR AR I R R AR B R AR | NS N AT R b B ATAE H S8 B R 7 N R

FRIEIE . 7] ARS B A BH 28 R F Z AR BIE A BT B DA NG FEL B AR . I 22 JBIE LA . TBORAS ANZ AR ]
Hi A2 WL
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7 PSpice 1 TINA TI 7
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Design tools & simulation &35 T . TINA F1 PSPICE A ffy#% Lok AT [F] .

R, 7R T AT Y I HAZ RS R 2 B R I B RO STy, DR R T
TiZRI RS

2o AR P IF A B A Y, T B A8 PR BRI A

#E
BoBr i B AL A DURRAE © S A AV B SRR VBRI, ol R R 2 E] s e
LRSS R IR ) — 4 (Vec/2). XL 3R IERT P M BL R Bt (. SEPRas i A 2 AT Bk
P, PSR L PRI PR S8 . B BARLA X “ — AN ALETE N 7 DhREREAT @A |, T2 e
SAE— B AT B 5 1) HH I Viee/2 Ha A iR

8 4

LM339. LM393 J HARIAE %32 bk FoA B et HAE I A7 i I ROAR HE R LA & o DRSS B T T 1 el
i 5 % e 5 BN BURAL IR LU R 18] B X, AT B e e vk (R 3 o RS R 22 BOBEath e vk A 0K 4k 84 T I

LeRsAE  (HREE L L 40 SFERIZFHON SO T ZEARTT IS0t , LA S MR A T, ©2f
U 5 T A LS

9 FHI Y
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