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1.2 AR FEESER
Vio (A Vog ) BEWMEEHET .. S8 SHERE A RMHRSBERSHEL , S80S EHRTE A Rt A

HHEEAK Vo M.
£ 1-2. B Vio FRETKENERFHA ST 25°C THRRXAARAEERE
HUEE XUEE DUsEE
s8R B Vio & 25"{; iR PN S8 B Vio # 25‘}; I ARIRR Py Vio & 25"{; iR N
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. 7mV LM239 ImvV
LM293 5mV LM239-N 5mV
LM293-EP 5mV LM239A 3mV
LM293-N 5mV LM239A-EP 2.5mV
LM293A 2mV LM239A-Q1 2.5mV
LM393 5mV LM2901 7mV
LM393-N 5mV LM2901-N mV
LM393A 2mV LM2901-Q1 mV
LM393B. LM2903B 2.5mV LM2901AV 2mV
LM2901AV-Q1 2mV
LM2901EP 7mV
LM2901V mV
LM2901V-Q1 mV
LM3302 20mvV
LM339 ImV
LM339-MIL 5mV
LM339-N 2mV. 5mV
LM339A 3mV
LM339B 5.5mV
LM2901B 5.5mV
LM2901B-Q1 5.5mV
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b, URHGE GG 2 M T A R B . Fl hras kA BIEGE i 728 T A WE. A58 PCN
HR AL T IAER 2L
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1B PCN 2 5 &= T B (Ji3 TE ) &8 H .

3.2 4% BEE A XGETE ( TL331 A1 LMx93/LM2903 ) ] PCN #2
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#efF PCN ME2L .45 7 PCN ZHI A1 PCN 2 J51T N2 [H 1% 5.

# 3-1. 3% PCN FE
AERF] B EFHARRETR | SHEFEMRAERS | CHWT | WA TRAEHE
(& -a1) (20L)CSO:___ g AT A
(21L)cco: ___

LM139/239/339 ( PCN 2 7 ) SHE USA Ji1 G L
LM139/239/339 ( PCN 2 Ji7 ) RFB USA TiB & L P
LM339B RFB USA TiB =

LM2901 ( PCN . if ) SHE USA Ji1 kP

LM2901 ( PCN 2 5 ) RFB USA TiB & L P
LM2901B RFB USA TiB B HLF
LM193/293/393 ( PCN 2 ¢ ) SHE USA Ji1 ik HL P
LM193/293/393 ( PCN #1 2 J5 ) cu3 CHN Ji3 LT
LM193/293/393 (PCN #2 2 J5 ) RFB USA TiB K H
LM393B Cus CHN Ji3 B HLF

LM2903 ( PCN 2 if ) SHE USA Ji1 & L

LM2903 ( PCN #1 2 J5 ) Ccu3 CHN Ji3 i ELT

LM2903 ( PCN#2 2 J5 ) RFB USA TiB (G
LM2903B Ccu3 CHN Ji3 B HL P

TL331 ( PCN 2.7 ) SHE USA Ji1 & L P

TL331 (PCN#1 ZJ5 ) Cus3 CHN Ji3 TP

TL331 (PCN#2 2 J5 ) RFB USA TiB K H

TL331B Cu3 CHN Ji3 = P

S L ZUH

o Ji1 RFIRI Z 4 B[ T (AR ) .

o Ji3 2 “B” B A, [EIRHE A0 BAEE A GBS (M ST ) 1 PCN#1 2 RS A .

o TiB 2 T4 X MWEIE R PCN FIER G HUBERXCETE ( fHKHESF ) B PCN#2 2 5 T2 MARE P iE
B AT RAT i3 WA
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3.5.1 G/ 58 TL331 FIWEE LM293. LM393 77 LM2903 #.55/ — PCN #1 (Ji3)

BAEIE TL331 FIXE
.

(31T)LOT: E'-'--'-' ] g
(4W) TKY(1T) 1 IRAEAT
(P)

(2P) -REN-—p— ) i

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

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

1B LMx39/2903 PCN#1 [ [@lfli& | FifeEh 550G 224 S A AR . XFEEEF 21L 35T

P {9030

@ 2500 (@ f
31T)LOT: T

() TKY (1T) b

Egl)’)-R-EV-—A- 2

(20L) CSO: CU3
(22L) ASO: MLA

Line 21L = CCO:CHN = PCN #1 die

(21L) CCO:CHN

B 3-1. 3RS RG] - BIEE TL331 FIXGEE LM293/LM393/LM2903

T HEEMXGEE , R “Chip Country of Origin (21L) CCO:” FE &7~ USA , MHHXEL M (Ji1) &

Ho

ST IEEAXOEE , 5% “Chip Country of Origin (21L) CCO:” FE &7 CHN , NP BIX 2 PCN #1 (Ji3)

LY

EE RS, 28 (2P) REV: x FEB (ZELHOHRIE ) .

MBI, ik, B—EEEIENRERE.

U5 B B R O IRRAS , AR Pt
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3.5.2 GEH FHEE TL331 FIXEE LM293, LM393 A7 LM2903 #9454 — PCN #2 (TiB)
i PCN #2 (TiB) & F i i3 ) AifE 5 PCN #1 (Ji3) s AR X EA R 201 bras 7 B.

P> | 190308
«@ 100 OF |

GBIT)LOT: _eard ym,
§4)W) TKY(1T) 1+« 1=ik
P

%, (V) i
(20L) C€SO: SHE | (21L) CCO:USA
: (23L) ACO: MYS

Line 20L = CSO:SHE = “classic” die

[200) cso:RFB]

P> | F9030R
«@ 100 0> afi

(31IT)LOT: _cararsm,
§4)W) TKY(1T) 1+ 12k
P

V) =

(21L) CCO:USA
(23L) ACO: MYS

Line 20L = CSO:RFB = PCN #2 die

B 3-2. AR RA] - BIEE TL331 FIXGEE LM293/LM393/LM2903
ST EEEAMXCEE , R “Chip Country of Origin (20L) CSO:” FE &7~ USA |, NPt X R Z . (Ji1) &

Fo

ST BB E M XUEE |, 5 “Chip Country of Origin (20L) CSO:” B E7~ CHN , THiBIX ¥ (TiB) &4 .
BEHEMERARSR |, W28 (2P) REV: x 7B (£ L F ORI ) . FBOR TR e S A MRA , AMREFE

ME Wz, itk X2 iR NIRRT .
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Line 20L = CSO:SHE = “classic” die Line 20L = CSO:RFB = “new” die
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www.ti.com.cn
4 BB TR R

2022 FH] , Tl 72 G VO EE P 3T 2844 T ERAR AT 7, TAUZER X LM339 #2741, % F LM339 & 411K
L= 5, PCN# 20211123004 H 85 T b5 4.

- —

Bl 4-1. BEEARREAL LB
Te R T FE bR, A B AUE bRk
BRI

1. K51 1 AR SO — A .

2. TIHHRiREECE# AT TI.

3. MR /A NRIZ E SEARR (HE R G4 B E4 ) .
4. FHROEICNEE S AZEZRFIRG (OCRA) k.

XECHRAAR G CAEREA TVZB A, KT B rp T e 22 [ A HE A R 28 AR R 2L AR IR BRI A BB B A
R, VAT REZRAGK AT B TR AR IR N 4L 55

10 LM339. LM393. TL331 ZAYLAAE ( 743 B MK ) Wi/l idil 45 ZHCAANGE - DECEMBER 2023 - REVISED JUNE 2024

eI R
English Document: SNOAA35
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCAAN6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCAAN6E&partnum=
https://www.ti.com/lit/pdf/SNOAA35

13 TEXAS

INSTRUMENTS
www.ti.com.cn AT BT
5 ENVE R

51 MAZFEEE - £ LM339 &%

Kl 5-1 s N2 gt LM339 A4 LA as i A AR RIS R R I o LB el 2 i L PR T A — 2B 25 (HBEAH 2 LS
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T VCM i), FER AT EBULIRASHE |, Hr 2 R

IeAh |, BRI T B ESD Ry gEH |, Al SISk ESD Mg,
5.3 241, Bl TiB & R4 RKER
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I TE o R R T
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P T3 TR A 3 o b — e R S R TR A, DRI PO B A AR X e Qe . PR R TN R B BRI )
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T AR AR LT AR BE /N B TR T, RIEHT I B S8 x Ui N L (72 GND 51N J7 ) G B RS
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TEIS , SHTRES AR, JUHR KRR B AL FR IR
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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 .
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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
LT A VA B UVRIZE D i s S RAE AT 0{E , AT RES B — M0\ H R I SRR H e A\ Vi B AR O TS 00, JF
HA AN BHE TR T AL, BIE— DM A E R . FEES N MR e ik
¥ EOR MR A

&ix
DAZTAR AR AT AR N N FE R A 5 R s N R R . lan , an Rk & fda N FE R FRAE N
3.5V, NIFEANHNEA BT 3.5V,

5.6 A\ 7 Bl R 8 PR 1) 1 R

LM339 ZF15 B A F AL 1 5 BRI LU 3 (HE AN — ML= PSS, "R A i KB R AE EE Ve R
291.5V. BIARFTEN Voo HESRME—LexE , DRGSR Q1 £ Q4 IRV R R RAARE . FIHEEN
5V, & 5-3 K7 1 M\ R U P I o 28 N S 1 A 0 S R I
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l Itail
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13 TEXAS
INSTRUMENTS
AT EHI www.ti.com.cn

AEEE T VBE RAMTITHRIORE , M Voo BUTIH—BE BB . M Vee T4, R Q10 S2RB- A Sk
4 (Vsar10) LIREREZ02h 250-300mV. 7£ Q2 (Vo) F1 Q1 (Vey) I MIEN- RS S, Bt AT 600mV ()& K
IR BTG B INTE—#2 (VsaT10 + VBE1 + VBE2) » IASIIA Voo Z M FHEA 1.5V AR , MASA R
i i B -

RS N AR RS RE TR, F Hazas IR IR (1 B ) BREDIT.

Input Stage Cut Off — No Comparator Function

— (Voo = 1.5V).at25°C Input Limit —

3 (Ve =2V)y Over Temp Input Limit =

INPUT VOLTAGE (V)

Full Valid Input Operating Voltage Range

&l 5-4. i F 5V BRI RV R I AR R

Kl 5-4 o 1A EAAS +5V LIS B N fRL S Y ] ) AT AL R R

1E OV A1 3V (Vg - 2V) 28], #8fF Rl 5e 1B I281T | FRRB A 3N B e 15 R Yu Y 3 BRI R A 21T . Ve - 2V
PR W T AT S s N VSRR .

0 £ 3.5V (Vg - 1.5V) BIHIAJEFE7E 25°C K& UL ERFE R AT 1 Vg LA -2.1mV/°C 231k, BRItk T 3V Al
3.5V (A I Rl AT B 2 Bt i P AR A . XA N LR LB UL DA -4.2mV/°C Ak (RS L), TR A
HEANR E RS N AEFH Voo - 2V 1 Ve - 1.5V IRMEFTRES SBUZ &0 7 LIF & Lisir RAF , (AT A1 T Hi
Tl eifF . ANEJRLIX AR |

TF 3.5V M4V Z [ FVEE & s X3k, fEXA X, 8%4F7E 25°C K8 il 8 ML ae IR TAE |, (H49%
NGGZEFERS |, SCHAAS ( Bl . mE B, HRERRIER ) SANELL . XERm A 237 B B
Mo AR FEIT 2 SRR, 0 a08 e XA Xk iEqT.

1E 4V f1 5V 28], HEEIE 36V, AL UIWT |, W AW E BRI SEhrb BRI E B TR . by
{Fikizfr. ANELAE XIS FiEts !

5.7 f N\ o EYE B R

LM339 #7%1 ( SUGEH T3& 1-2 HHHIH ) LM339 #5454 ) B —MNHarReEL , RTEA — MNMaAEa G
RGN, BIRTSRAS A &gt . B— M AT L s T EVE B R 2 5T Voo , i ok PR A T IE R R
K

RS

#1E
LR ZHRE A & A 17 DRAIEAE S e e 85 2 AR D 320 2047 AT . 2 BT AE SR iz e, PN
ZAERAWER P HR L ZIRE . TIRRBE R E A\ IR TSR IRE N |, TIAZH UL TR
NIEFBTZAR 3. FHEKXT , SESTARFEEMOETRERIE -

KRRy, REIA — P AR BN LS VE RN, A AT (1 B ) siAERz , IF AT
H Q5 1 Q6 i IR AR 5
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BRI R DAENTIRE , EZhRESC TR 24T — A . SR e A S RE TR, PERES N REIF H
AR S BRI - 5’%1)*1 FLIES i L RN B A IR S5 OGBS = 2 BIARIRE . T A RS AR B R A
FEL s Y BRI A

5.8 BB E TRAREKT A

RPN AR S S BB (Vin> Vee - 1.5V) , Iy Al 1 #R VI, Kbk Q7 fReFRWT , ATEAS Q8 fdE
et BRI | R R

MFEH Ji1 #4 , DRANBEMATEE LIRE , SRR, BT 5.2, 78 Ji3 B f1 PCN 2 J5 I BIEE
MXGEERMGH , BN T & , FH B 1 PCN 2 5K EEEAXGEE B4 2B AR BT RiBEMNUEE
PCN #2 7£ TiB F#iiN T —MHARERE s AR P47 R

HI RN BIL Voo BN EREHALE ESD A, PHUtd A\ B el ik 36V.e MR NEIE Vee-1V 24, i
TN PNP S AR 10 5 17 i B WM A S AR 5 DA S A DR RO BELIBT — W D2 5% D4, S N FHIBT . BIAE Ve 5%
T OV, st 2. R AE— A s AR e Ve 54 36V, )”JA%ZEE Hili oo ARAEAH SR
PR R X RAHE [ R RIE , X T e SR

WARAE— AT TR T - 0.3V, 2 KM A R SR AR | it Pl RE = B AL SO | thAkoy
e ARVEAEE , WSHELT P “ Ak .

5.9 A HE

LM339 R 5477 FAEAT /O S LR S N i, IXAERR R T 2 k2 [ . LM339 RIS ZE R =08 i L2
B, T R A AR IE L S ) PN 2 S B ARGEEAT B RS . AR A RS BT R TR R B AR A
B S ] AR o IR S5 H MO AR A B R . 9 T I EERR B IR AR | SRS R AR R AR A
B, O H SRS GND 51 B HER: | [Fk GND 51 B 25 Ab T F MK £ i # HL A 4 B IE 8 TAE

ANFAT TSR GND SR ( JE4R ) AR, XL AR IR 45 M ar BRI E T RES T IR T L. A IR IR IR 22 0
RGBT, R A RR A YR, X RS FEE S MIL , A SBkEE | B80E RO
TR

K 5-5 Ron ] +6V HUERA A SR B, A ARSI M -1V 2= +7V., S5Oy -0.3V I, WIEH
Az R IRIR SN | JF R RE TG T BRI B L =2

10 nA

C
0OnA
-10 nA
-20 nA B

-30nA

Input Current

-40 nA

f>

-50 nA

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

& 5-5. 5V HJFE FHIZHBEAS IV £
INIERR R AR S AE -400mV R4S , BE G BE 2 G N R AN, S ERR R
R T MOV B 3.5V HIIEH TAEMI N RE B . KEOXIRATUUEMERLE 4V 2 J5HRBa T2,
THAEE () mE R, BN S S A W, B FE R RS

UH

EIF

O W >
nvlill-
Em !em i;m

EH'
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‘ﬂ Dl
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INSTRUMENTS
AV EEHI www.ti.com.cn

LM339 RANEAIAE 70 FAMI B, i il T IR IR TR 5 S B05 |, i RUBCE (ESD) $idh I Atk | (K
LM339 &I AELE LA ESD (R G5 . InR¥EA LRI ESD 45k, ¥ & S r iR A Lk S ) LA R [l
F| GND 5. #ri) B s HrEsm At 51 L AN 7% 1 ESD 45, T SEBELE 3R KH) ESD EfE

5.9.1 BAHABR

—NEHEARMBRIE R Xt i K7 RPN R AN 0 BN E B . X TZRS, B ] ik
50mA (#5124 -50mA ) .

ZHLSE PR F R AEANIE AR IR I L v] LU i e ) i B AR B I B O FE (RS AR AR B A O ]
PLIERIET. Yaf NS0 6 i L 3 20k M ANk 2 GND 5 ( -0.5V & -1V ) LI, i/ ZHR. 1%
AR B8 T IR AR , 0 b s N LR ATIA . 7E 50mA I, TTRES AN IR 1is AT Fds b . TI AR 2
AR T 10mA B,

AL BOCH AR ELIIIE . 0l A R FEE X 005 TAEHE OV % Voo-2V ) P , S A AT e
U e (0K L R (<500NA) i3 B , LS TE 038 A WL T 4R R i A s

5.9.2 ML REHSHT

GESCREA AR, SRR B T A 2 AR ER. 4 LRSS RO T GOSN | 3 & R E IRt
B, WO AGLREE R . ARTITA | I ESERGER (A £ SECTHIMM T . M3 T GND 31 Hif
05 PP PSR 5 B4R , A LI/ ELEH A 35 (0 FF M S R . U A ST A P K 1 2
L VNS NS YN Tt T

AN - 03V IIAFIE R SECAERESIE (155, AN ) WITFFECRERIRNHATY. SRR E Lz
e A | TR 0 7 90 A R0 SRR 0.3V i A ML TP PO 2 NPN IS , M SLf i
i AP , S B HUAR (LR A

AT AP SEL I LR PERE | (7RI 05T AT REAE R IR T 2o ELA R 0P e . AT S
LI, TR RALEL | B T 7E S0 A IR B2 VoL 28 Vou 1T

5.9.3 RP WA TR A EHBN

5.9.3.1 3% AL 4R BB B

FETCIEIE S N R BT 0L T, AUk i ) ) PR B B R B AR A AR BS S N HR BB A B P P 8 77
IR HL R BR 1l 4E 22 22T, Wil 5-6 Flos s MR AR H AR 2R LAY, F DARAS SR IR A I [ L

WA R PH |, A dR v TR R R (Y HL R AE A mA BREEAR . — PR EF I 75V 2 R T I B X R 1k Q o

I, AR G B -5V, MR FHL A%/ 5k Q BB K. 12 H B AT DL 43 e 2% ml H At L BEL 4 O\ DX 285 11—
T3 o T DAKESACL RS R BELAS I 281 53— N\ i ARV i B R AR/ NEHEOL AR i B R RR 22 A UL 5 ) B

RASMMEIR 2 [E AT B R E 1 R AR R

aili v%

] 5-6. AR I ERLBELAN AR S B IR AR
ISR P %tt&%ﬁi")ﬂ)ﬁﬁ%mﬁﬂ *&Hﬁﬁ%{mE’M‘Eﬁfﬁﬁﬁ%%:’éﬁlﬁﬁﬁﬁﬁiﬁizo M T AR A%
RO LR R LRI TR 5, R LB & B B 5

AR SRR, A A IR 1A e 2 TR AL R A SR s T 3 n , 9 ELAEBH A 2 BRI A 3. i T 4858
BUR , BARKMEXS 285 5 LT
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i3 TEXAS
INSTRUMENTS
www.ti.com.cn AT BT

T e B D R B B S R ) IE ) L R RERE IS -300mV B N FRAR |, B ASAE FHAR IF ) B P LR MR
Rk,

AR RN A FH BRI A LS ( 150@5&‘%&%%%@2%@%@%%6@%)\ G5 ) , XA B S bR &
g, W ZiAE FRAR LRy I 88 . 152115 5.9.3.2.1,

5.9.3.2 WHIL N4 R85

U8 UK 1o P PR — Pl i L PR FEL I A T A A A A HRBEL A T 28, ] 5-7 Pl Il BIE T A B3R 3
-600mV I A FFAGEH A f R | iR iT -300mV 1Y A N\ B FRAE

10V ,+1V 10 0.6V

90 kQ
10 kQ VREF

5-7. WH AL RE 8RS A

5.9.3.2.1 #H#HHI B HEA S [E A

N Sk By RAS AT BRI LR S e Sk U TR S B AR, WP 5-8 Pl . BLAR SR
A&, AR LAY (R1B AT R2 ) #2000 s W AL AL A B A7 FL TS AR Ay A\ B s 1) 22 427K

R1A R1B
+10V +3V +1V
AN . AN +
70 kQ 20 kQ
+VAC D1 R2 p
10k VREF

RIA~ gogmv 1B -200mV

-10V
AV AV +
70 kQ 20 kQ
+VAC D1 R2 -
10 ko VREF

& 5-8. AR5 A R RY

RIS H B AR R 2 AN LB AS R1A A RAB |, it — s 4 it 5 v 1) o SR il Sk R A A AR
A RAFFREAE N B EE P AR S |, sk s A 2l -600mV .

M IER N BRI, A Sl i B HANTIE , A ROt AR h 8 B (DRI AR ) -
R1A + R1B &R AHX T R2 )% F7J7 R1 43 45 FFH.

MER R N AR R1A T R1B 2 A (9 A A7 2 -600mV. 285 , R1B Fl1 R2 g —/ 3x 70 JE8% |
M ZE S NS 72 A B 22 4 1) -200mV LR . 5 7ER , R1A BUZE B 0t B P S8 () 52 B i N | O 7 B0 2 1 3
Ko

WAL FEA T . 4 IR B2 @ X B R #S 3EATiH 5, TR R1 A R2 1. A5, iREILA ) R2
FATTE B R E TR T IR R1B 43 R 8% o
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13 TEXAS
INSTRUMENTS
INAJE B HI www.ti.com.cn

510 EHATAH

AR R U (Voo) (I8 T BN AR (< 2V) B, M4 A 00 6] S I o R LEAT AP, T LA
R B R, 1K AL BEEE ARSI I ( BIBTHE BB BAR 5 ) LR, — B BT
RE TR R T S RAT

3

u

-
Y Chi=Vee (0to 3v)

Ch1= Vce (0 to 3V)

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

OUT =4.7 kto Vec
IN +=GND
IN - = +100 mV Continuous

Output High
(Vout = Vee)

Input Stage
Starts

Input Stage
Starts

it 2V (Voo Miny iy Functioning V. (Voo Min)
/

N

N
Output Low FN

Ch1 500mv & M10.0ms A S 300mv

B 5-9. 23U KRS, R ENRET & 5-10. £ KESITA |, il R E R

9.
Ch1 500mv

M10.0ms A S 300mV

M Vee = 0V JTIREEIRZ) 0.55V |, i th i BHHT , BUORIE A 2 0% i Rt e s SR 0 5 At 3K S 2% A RLIR (Q12) A
Bt AR AR (QB) FEAR-ACS A AS . Ay E I by e AR ERER b YA

YR R R R 0.55V (KT FEIT |, 4 20 B0AE M2F A5 R 98 KR BAREGE |, (5 N AT RS 05 I LR Ris 4T .
X7E & 5-9 FIE 5-10 9 5~ i B e g .

Lk RO H AR T A G A AR (DIl ) I, i X3 i AT R 6.7 s . IXAE K 5-9 AlA
5-10 PRI A H VCM 177, L8 R AN ET , H B AR OREF mifHST ( ser ) o

M Voo HEIZE] AV JERIN , Bt 20810 I s S A AT 39 E . UL, Bt T BT g R AGE S , H
PARSEE IEF R H . IXAER 5-9 A& 5-10 thBIR N A LIF4G L1F-

—HAEJPER 2V, AR SO S w2 E  HRAREREREEANE (Vee-2V). S AT ELIES RN Z AR /247
o A L o N F H VU EILE 2 2 R e 0 T s L 451 48

Ch1=Vcc (0 to 3V)

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

[\

Output Low

M10.0ms A S 300mv “ S500mvV & M10.0ms A S 300mv

B 5-11. B E A RS, i BONE BT & 5-12. B & 830, M BT

XF B #E , ] 5-11 I 5-12 fios , 4782840, (BAEEH Vem JEHEMNH ST A B . BT BRALE
(25 S eeBE R RS &, N 0.7V, T ANZRAE 1.2V I IFeE TR .

Xt IR A SR R, ORFFBURA TAF R A, DR ORAE J5 Bl 300 1) HL e RRAL T3 24 i) ARV Y
FEWT IR 2 A AR SRS B0, (HFP A S . AMREE ISR T B

il O L AL A2 T LU IR] 12 AR B — A vE R A I — 5 A A A (B ARAR AT T4 ) SR IR — K
B AT R B SR S B i R A . IR, IR R, AR o AR 5 2 AR
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B, I RAF LEBRE B R, AT EL B AR A A S TR Z D4R 2 T . Hhi T LM339 R A2 4 sl T %
H, B TE R ARSI, ARG AEE N . 75255 A SRS IR A W R A ) R (o S 4 7y [ %
HLR IR 51

5.11 A SRAE A

BE A GUEE AR TS IMRAE A SR IR AEIE S, BERT LLEEAT EMI BB , tha] DUG S 5 HEAT D8 I Bl
.,

— M DL B 2 [ [FIAH (IN+) 35 S IR A4S (Cr) , RIS AEWT (( IE/4E ) , W&l 5-13 Pos

+Vpy

VIN

Bl 5-13. {E IR HE DI RERT ) IN+ B0 FR A2 01
I Ry AOIEI ST 28— RN I S e B, AT — 2D e e NI A S Cp R IEIRIR T I
W, AT AT BE FEVIE R e 2 BT 2 Ja BEAT 2 e (8 ) , BEE e il Bl i RS o 1 S 0 oK e 2
A ] g BA RARRCR ( JF H 115 AR B e ) )TN Bl RIS AR , AT RES ™ AEANRIRRIRLR ) o
A UAE SO SR NI A 28 o AR (78 Ryq ) I, AT LUK A SV IN B [FIAR (IN+) 79 5 dnSRAEAEHTE
T AT IR TR BRI, AT E B AE Rego 200,
5.12 fy - S0

NP IERG AR AR, HIRFETR T 26k Q I, oy A A\ AE 2R 7R EORSE 0 B . PRI ALV R (<200ns) ]
I A AR A Il BTN, R R A v R BRI (>10V) R o IR0 RGETE LMx93 (S AN B 4
G ) KRR EE. S AR H AR L AU LR B, ARETAT
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6 i th R R E I
6.1 Hith VoL Al o,

ot FL T A Y PR UL R A G R B T T S AR E L, A0 6-1 P AR R AT DU AR U A
VEE FL YR B B E -

10

I

> 1 y

! i

[ T,=125°C i |
g ¥ b
S = 25°C /,//;,

o

5 o o =

‘5 —T,=-55°C -

=
3 <

L
L 001 alf:ofa
> 7z
2
0.001
0.01 0.1 1 10 100

lo — Output Sink Current — mA

&l 6-1. AR (A ) BESHWHERRZ FFRER
ZRIE SR 7 R IRE , HrPsH BEE 10-20mA XA A E2S i DA iZ X | KON TR E 1K) )N i
AN 6mA (BN 12-16mA ) |, FEETRERISE. RURANE M. TI B BGEHRE /N T 5mA.
12 P 2 FH T 52 T 75 B R AR FRL S T 75 A EL BELE

BN, wniRAE 3.3V _Lhi s BAEH] 3.3k Q HIFH , WP ZERERFN 1mA. XK T, 1mA LRI G
(125°C) T VoL Mk 90mV. {HiE , WiR{EH] 330Q M By rFHAS | AR A R BLAE Dy 350mV , 353k H At bR
B, ZKRRAFE.

6.2 3 i fH AR R

SEFUTT B 0 7 2 — > BB, DU Ay Y. — N BRI B BB . SR B
SRR, AR B fr A, SRR RS (Vou) 38000, M 385k th Sh 3 Ao |, HFiniE 2408
G ER

R B A R, M SECETH T, T T () Bk T b e BER 7 A RIS TR 5, R T
1) ] e 2 BE A VE AR . JLEE RS ETH R 2B — MR EE B AR T ILH | HF & AL 1% i
IBo NRERF A AT B E B, R S AAE e S RIS A R e R BE R S A A T

FIUAB R b THF I (10% - 90%) F145 3% , BA 5k Al 15pF 9 :
risetime = 2.2 * (RPULLUP * CLOAD) = 2.2 * (5]( * 15pF) = 165ns (1)

AR BT TR AN ELEE DT SR B v A H BELABORE — 2P 1 8 R ST ThAE

TIEWAEA 100uA 2 1mA Y A Y A BHE BT, DASIcB i HE PR AN Bk I 18] Y iR T 2. il , A BV

EREEA TmA IR, HBRE TR AN Veylup / TMA =5k Q o 4.7k B0 5.1k IHBH AT RERL 29 T, A
WUMEIFAREE . A& Eh T WE 6-1 th PR H B #2153 . X T 2B | 15 5501 LB T

FEUT SR G NAEA A (K 2 R A€ -
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KA, JUHREY Voo BER T 8V . 3EERE , AR P RIThRBFIEN (Vee - Vour) % lour). B O H R
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

6.4 #fth ERr =/ T Vee

o HE AT R ST T YR L IR A A E 36V ( EIME Vee =0V ! ) o AZBiAR AMEAE DA A4 B 0.3V = +36V IR
Hilo W AR BB T e E B &4 EMI FIERAE |, A ZIE & an 5598 — A Bk TVS 2 2RI IR 2314

6.5 Jiti I E ke i 9 51 B

SRS, 0 B0 A B R ISR RT SIS 5.9 TR TIRHSRIIROR . SRAN SRR . A AR K HL B A K
U, VER R

6.6 )% i s s R LR I FE A 2

W, BTk e B R BRI R R R (100pF £ >10uF ), R st AT g, At
Ul 4 g RSN L PR o T ANEUCR IR AMERE |, POAVIZ 2 S BULA A&

T L LR S ] AR AL L e RS (B P | TR L 22 % ity AR A P i i A 0K e L AR AR, X
oy I LR . KRG, X e it ok s o SRR T I A ot LR AR A, AR T R A
o DAZBE R B PR I PR BEL AR WA FELJA PR AE 10mA DL o #8J7 £F BBk FEL P 28 08 24 T R B 25 248, IS (i et
FEFE AT, RN HL PH 28 2 W BR A AF TP B S A B R AR AL . G SR R B F PSS AN T 352, UL 201 FH A 49 ST =X
Sl AR E 5 MOSFET.

2R SN RS 2 BB b IS [A) R R BRESEIA] AT A R AE R .

AN At FE % 2% P36 8 i 2 IR AN 1Sy H A v SR B BT AN N AT AT IR T B A, AT IR i 8 R B 5E A B
AL, T UG 5 AT BE D G F IR | AN 8 A 2 2 e 4 tH R AT 0 D80 o IR S AR AT DR FRE 24
HIAESR LR | [R) A A K PR B /D e 75 45 5 BB shal st it il & . A U A iR i AR B I E 25 | 16
%15 AN-74 LM139/LM239/LM339 VY& #7517 H 5 7% N Tt o

7 HIFEREM

7.1 HESER

NG R, YR R R RIBEAR . AT B R SR K A AR AT 0.1uF P A RS . Z A BN
RUAT Be ST FE YR 5 COE R RS20 . B T4 R 4R AT I, IR S| IR X LR A 2 R S B AR AL HR IR

PEA RS AR /N e IR R B AR T AL, A Z0AE b4 PR ARt — B4R 55 % . GND 51 16 5 e 5]
ST, PR ST e S bR S 7 R

7.1.1 & Ve 518

BT IRV L8 | AR Voe N 2V.e X TRARHEIEHEE |, Fln 2V & 3V yu B W BB ERE
BENEEIEE .. EER, BANTEETE S AR AR G2 BB , Kl -40°C f1 -55°C fIastF. H
PN 2V B, ASERERE R A4 N B R R il 72 OV B H IRAR T BV I, TI HEE S MK B R 1247 3 TR AL O 2%
4, it TL331LV. LM393LV. LM339LV B TLV70x1 Z 41 HI1% H T L35 2% .

7.1.2 XX/

LM339 &5 0] 53X (V) HJE—&EH , Hh , GND 348N Veg 8L V- ( Sm R IEHUE ), BTHR 2 s 2 fa)
ZMl (Vo - Veg) AR HUE ISR IR HUE (36V). 1BTER , MithBUE 2338 300 Vg RIETTASRE A SEH |
DAL T4t 225 1B AR S | )RR B PR s N Sl A R . T TR RO Y LR R 1 RSN U B LA
B, +5V/-5V MUHIR AL E R A -5V 3 +2V |
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8 thE A HE I
8.1 L AR fd BB LR
8.1.1 ZE I N\ By L BE e,

X T BV AR AAE T B ELBCER T &, S I NS Bt e A AT AR BT A TE A8 v R H L AT i
B, S5 I N — L f BH DURE FRIRFR H14E 10mA LT . Frafa A\ S IERG — 4> AR, A N SmiE 1% B4 1F 1
GND =V - 5. fEXCEIRN A F , GND 51Dy Sl . (HAE B, Wy s s kb ) e] , GND 51T R =
ANIE . WERKAERZFEOL , BN 51 BERE AT Re 2 RN AR T P AR B PR . RIS GND 51 B3t , 4
ANAE YRS R, A NS T BE 2 AR T IS BRSO SR T P R T RO AT R A R BRI AE AAL B
I, RN . ERZHNAT , AN 1kQ % 10k Q A3k A HZ AT LLEZ 1

8.1.2 HB#AR /TN,

A, NI AT B PTA H A AR PR DU A B DU 2 o RS P B )3 2% 075 O AR Y B TR 5 1 5 LA
LA, i EANRZ I R B . BARE R RS UGS BT IR R TRV, OF B A EOR B EOE R 3
ERBHITHT o PR a0 6 Z0 R R 0T s HOR IS

Ok: VoL Full Vip (VCC <32 V) Ok: Voo (IIB Biased)

10k 10k

AN N VCC AN ™ VCC

10k _ 10 Meg _

Vee —WA—1- N
GND ND
GND < GND
Ok: VOL Half V|D Ok: VOL Half V|D Ok: VOL (IIB Biased)
10k V 10k V 10k V
AN P cC VEE AAA P cC AN P cC
10k _ 10k _ 10 Meg _
Vccl—’\/\/\/—— _ AAG
VEE VEE VEE
GND GND <7 GND

] 8-1. BB JEAIN AL IR A R AR R

Refm N BN E] 10M Q K fRFFIEIZAT , BRI B T (o) ( SIS R ) 2 {8 ARG B T
B AR RISV . VoL 3 Vip &SRR, BUOYEIE ELE a8 SR VRX BRI LS, thBcA Bt it
IR AN L ZE . Vou (g B ) T7E I S\ fii B RS m SOM B A\ Sm ) LS . U 2RAEA 154 10M Q
FLBHL#8 E 3 S AR RN 51 FAVTBCE DA/ M A R o AR ATl A RS i ELBGE R BP0, Bl Vee BX V.
Von BRI LIRS 5 N b A 5| ET R

AEEVAE A 8-2 H i~ — 45 20, (HIX L I AR R M ALETE A Rk, ZZHE AR Von B
JrF AR IR R A AT E (= WU i

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

10k VCC 10k VCC 10k VCC 10k VCC
10k 10
/GND } Vee } } Ve }
<~GND <7GND Ve Vee
7GND <7 GND </GND

] 8-2. ANAHERAR Yy B L YR X FRL PR A

K 8-3 i e — AR R AN IEIIBEE , 2R GND 51 JIAIX TH A SIS IE |, AT fe S 2 6 s
Bl R AR N
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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

] 8-3. T REAN R HA B r YR AN I FR IR R A

8.1.3 RIFHMHEBT

TI B0 RAE A A% S R B 2R S . BART DB et | (H DN R B m BORIR , BRI IS T V+
A AE S HUPR IR AL, IE N R T AT N IV IR . Ay 3RE G i Y R AT H BT ART 1) R P A RS | AL
TR Sa T ST

8.1.4 JFH it

R SR R BRSO AR 0 FELBR AR R Y, DU AS o i N BEAT R 2 Rk A B A, T AE H S8 S e R 7 N R A
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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9 PSpice il TINA Tl &7

PSpice tAYIE H T & WMARLFFHT B 231 X LR T A0 R~ i SCEF & H 1) Design & Development -> Design
tools & simulation i3+ T . TINA 1 PSpice A () #% Lo BYAH ] .

XA, 7SR T AT | F HAZ RS R 2 RS =R BAT R S ARAT Oy, BRI A T
TZRI PR a1

2o UL AER P I AR fRT S B A AR T B A R BRI AR

i
BT B MU A DL TRHE + 5 0\ S B R P P EIY , JEi ERIE RS A, BTSRRI s
BB IR 12 (Vee/2). BORESRIRARI Pt BT RO . SEbR B PR ST I3
F | IFEHIRHTL D A MRS, B BT RRE — MIA TG DREHATRERL | T R AER R AT
— i SR 38 150 Vioo/2 B 62

10 Z5i%

LM339. LM393. TL331 K HARME &2 H IR BA AR B AT 7 K BPRAE R LU as o Bl Se AR B F v
TR RS R E S K S OB R EL A TR A X, A H s i e zh . R R BRI AN &
Ak SRAE X s | EEEE T 2 40 SRS H R RSB A T 2 H AR T IS |, DA FRATINT E s 8 B P IR N T
fie , CEHEL. 5T IR e .

11 AHSRSCH
11.1 MREEE

N T P T R . SRBIEERR SRS . TR X SR AR, DA R A B S i P
HERZ.
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TEINAES (TI) , LMX93 £(#% ( TI /R ) H#% Bk .
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