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MAX931CPA 0°C to +70°C 8 Plastic DIP
MAX931CSA 0°C to +70°C 8 SO
MAX931CUA 0°C to +70°C 8 uMAX
MAX931EPA -40°C to +85°C 8 Plastic DIP
MAX931ESA -40°C to +85°C 880

Ordering Information continued on last page.

For similar devices guaranteed over the military temp. range, see
the MAX921-MAX924 data sheet. The MAX931, MAX933, and
MAX934 are pin-compatible with the 1% accurate MAX921,
MAX923, and MAX924, respectively. The MAX932 and
MAX922 are not pin-compatible.
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ABSOLUTE MAXIMUM RATINGS

VitoV-, VE o GND, GND to V-...oooririiiiiinnees -0.3V, +12V
Inputs
Current, IN_+, IN_-, HYST ... . 20MA
Voltage, IN_+, IN_-, HYST................ (V+ + 0.3V) to (V- - 0.3V)
Outputs
Current, REF.........cccoooiiiiieiciieeeeiiee e 20MA
GCurrent:OUT_connnasannsas sannieiianaratami 50mA

Voltage, REF ..o, (V+ + 0.3V) to (V- - 0.3V)
Voltage, OUT_ (MAX931/934) .....(V+ + 0.3V) to (GND - 0.3V)
Voltage, OUT_ (MAX932/933).......... (V+ + 0.3V) to (V- - 0.3V)
OUT_ Short-Circuit Duration (V+ £ 5.5V) ............... Continuous

Continuous Power Dissipation (Ta = +70°C)
8-Pin Plastic DIP (derate 9.09mW/°C above +70°C) ...727mW

8-Pin SO (derate 5.88mW/°C above +70°C)............... 47 1mW

8-Pin uMAX (derate 4. 1mW/°C above +70°C) ............. 330mw

16-Pin Plastic DIP (derate 10.53mW/°C above +70°C)..842mW

16-Pin SO (derate 8.70mW/°C above +70°C) ................ 696mwW
Operating Temperature Ranges:

MAXIB_C_ _ it 0°C to +70°C

MAXOBLE  _cmmnnmiaansisnansna s -40°C to +85°C
Storage Temperature Range ... -65°C to +150°C
Lead Temperature (soldering, 10S€C) .......ccccervivveceriens +300°C

Stresses beyond those listed under "Absolute Maximum Ratings"” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS—5V Operation

(V+ =5V, V- = GND = 0V, Ta = TMIN to Tmax, unless otherwise noted.)

PARAMETER | CONDITIONS MIN TYP  MAX [ UNITS }

POWER REQUIREMENTS |
Supply Voltage Range (Note 1) 25 11 V

MAX931, Ta = +25°C 2.5 3.2

HYST=REF! o/E temp. ranges 4

MAX932, Ta = +25°C 3.1 4.5

ST =FEFl o temp. ranges 6
Supply Current IN+ = IN- + 100mV PA

MAX933. Ta =+25°C 34 4.5

HYST =REF| o temp. ranges 6

Ta = +25°C 55 6.5
MAX934
C/E temp. ranges 8.5
COMPARATOR
Input Offset Voltage Vem = 2.5V +10 mV
Input Leakage Current (IN-, IN+) IN+ = IN- = 2.5V, C/E temp. ranges +0.01 +5 nA
Input Leakage Current (HYST) MAX931, MAX932, MAX933 +0.02 nA
Input Common-Mode Voltage Range V- V+-13 i
Common-Mode Rejection Ratio V-to (V+ - 1.3V) 0.1 1.0 mV/V
Power-Supply Rejection Ratio V+=25Vto 11V 0.1 1.0 mvV/V
Voltage Noise 100Hz to 100kHz 20 HVRMS
Hysteresis Input Voltage Range MAX931, MAX932, MAX933 REF - 0.05 REF V
1 = Overdrive = 10mV 12

Response Time Ta = +25°C, 100pF load Overdive = 100mV 7 ys
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ELECTRICAL CHARACTERISTICS—5V Operation (continued)

(V+ =5V, V- = GND = 0V, Ta = TMIN to Tmax, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Output High Voltage C/E temp. ranges, lout = 17mA V+-0.4 v
MAX932, i
C/E temp. ranges, MAX933
Qutput Low Voltage vV
lour=-1.8mA MAX931, i
MAX934 GIND4 24
REFERENCE
C temp. range 1.158 1.182 1.206
Reference Voltage v
E temp. range 1.147 1:217
Ta = +425°C 15 25
Source Current HA
C/E temp. ranges 6
Ta =+25°C 8 15
Sink Current pA
C/E temp. ranges 4
Voltage Noise 100Hz to 100kHz 100 pVRMS
Note 1: MAX934 comparators work below 2.5V, see Low-Voltage Operation section for more details.
ELECTRICAL CHARACTERISTICS—3V Operation
(V+ =3V, V- = GND =0V, Ta = TmIN to Tmax, unless otherwise noted.)
PARAMETER | CONDITIONS MIN TYP MAX | UNITS
POWER REQUIREMENTS
MAX931, Ta = +25°C 24 3.0
ST=feF | o temp. ranges 38
MAX932, Ta = +25°C 3.4 4.3
HYST=REF| /e temp. ranges 58
Supply Current IN+ = (IN- + 100mV) LA
MAX933, Ta = +25°C 34 43
ST=FEF| o/ temp. ranges 5.8
Ta = +25°C 52 6.2
MAX934
C/E temp. ranges 8.0
COMPARATOR
Input Offset Voltage Vem = 1.5V +10 mv
Input Leakage Current (IN-, IN+) IN+ = IN- = 1.5V, C/E temp. ranges +0.01 +1 nA
Input Leakage Current (HYST) MAX931, MAX932, MAX933 +0.02 nA
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ELECTRICAL CHARACTERISTICS—3V Operation (continued)

(V+ =3V, V- = GND = 0V, Ta = TMIN to TmaX, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Input Common-Mode Voltage Range V- V+-13 \
Common-Mode Rejection Ratio V-to (V+-1.3V) 0.2 1 mV/V
Power-Supply Rejection Ratio V+=25Vto 11V 0.1 1 mV/\V
Voltage Noise 100Hz to 100kHz 20 HVRMS
Hysteresis Input Voltage Range MAX931, MAX932, MAX933 REF -0.05 REF v
Overdrive = 10mV 14
R Ti Ta = +25°C, 100pF load
esponse Time A = +25°C, 100pF loa s =100 5 us
Output High Voltage C/E temp. ranges, lout = 10mA V+-0.4 V
MAX932,
MAX933 e
Output Low Voltage C/E temp. ranges, louT = 0.8mA v
MAX931 GND + 0.4
REFERENCE
C temp. range 1.158 1.182 1.206
Reference Voltage V
E temp. range 1.147 1.217
Ta = +25°C 15 25
Source Current HA
C/E temp. ranges 6
Ta = +25°C 8 15
Sink Current pA
C/E temp. ranges 4
Voltage Noise 100Hz to 100kHz 100 KVRMS
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REEEEY
(V+ = 5V, V- = GND, Ta = +25°C, unless otherwise noted.)
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(V+ = 5V, V- = GND, Ta = +25°C, unless otherwise noted.)

80
60

IN+ = IN- (V)

OUTPUT VOLTAGE (V)
- N [ 7S - w

(=]

INPUT VOLTAGE (mV)

100

CURRENT (mA)

0.1

HYSTERESIS CONTROL

AR TOCID

OUTPUT HIGH |

A

\

/ 1\
/
{

NO CHANGE

OUTPUT LOW S~

10 20 30 40 50
VRer -Vhyst (mV)

RESPONSE TIME FOR VARIOUS
INPUT OVERDRIVES

MAXEZIS2ETOCIT

1 QOmV

50my

|
|
l ’ 20mV
|
y

| 10mV

-2

2 6 10 14 18
RESPONSE TIME (ps)

MAX934 OUTPUT DRIVE
AT LOW SUPPLY VOLTAGES

- SOURCE CURRENT INTO 0.75V LOAD —

1}

AXS21R24-TOCIE

7 SINK CURRENT AT Vour = 0.4V
|

D ) e i P

1.5 2.0 2.5
SINGLE-SUPPLY VOLTAGE (V)

OUTPUT VOLTAGE (V)

OUTPUT VOLTAGE (V)

INPUT VOLTAGE ({mV)

SOURCE CURRENT (mA)

5.0
45
4.0
35
3.0
25
20
15
1.0
05

200
180

160
140
120
100
80
60
40
20

TRANSFER FUNCTION

100k Vo ]

MAXEZ1 B24-TOCTY

mpF,_lE /

/

Vi

/

/f

Vi

P4

-03 -02 -01 0 01 02
IN+ INPUT VOLTAGE (mV)

RESPONSE TIME FOR VARIOUS

INPUT OVERDRIVES

0.3

MAXEZURR-TOCHE

10mv

20mv

-2 2 6 10 14
RESPONSE TIME (us)

SHORT-CIRCUIT SOURCE CURRENT

vs. SUPPLY VOLTAGE

18

L] 1 1]
[ QUT CONNECTED TO V-

MAXT 211 24-TOCTT

7

0 1.0 20 3.0 40
TOTAL SUPPLY VOLTAGE (V)

5.0

RESPONSE TIME (ms) RESPONSE TIME (us)

SINK CURRENT (mA)

10

0.1

L]
(=1

iy
o

RESPONSE TIME vs.
LOAD CAPACITANCE

M
T

/

4

N

20 40 60 80 100

LOAD CAPACITANCE (nF)
MAX934 RESPONSE TIME
AT LOW SUPPLY VOLTAGES
B
A\ ‘\ §
H
\
EE&; &Y
AY
\
\‘ \ +20mV OVERDRIVE
+100mV 2
OVERDRIVE |\ ‘\\
LTI
1.0 15 20 2.5

SINGLE-SUPPLY VOLTAGE (V)

SHORT-CIRCUIT SINK CURRENT
vs. SUPPLY VOLTAGE

L O P
[ OUT CONNECTED TO V+ i I
— GND CONNECTED TO V- —= g

i
Jf
/
P4
/
/

0 5 10

TOTAL SUPPLY VOLTAGE (V)

VI XK1V




BEEBEBS, (T
2%DUIT7L/AARIVINL—F

i &8
MAX931 mMAxgsz:J: MAX933 = - * -
1 — == GND F5 2R, BE—TREB{ERC V- IR, HIRIBEV~T T K,
- 1 1 OUTA AL —2AEN, Y7 &Y — AT, V+~V-OBEIRIE,
2 2 2 V- BTE, B—TEBERICIE TS > KICER(MAXIS).
3 - - IN+ EREEO -2 AN
- 3 3 INA+ QAL —2AOIERIEAS
4 - — IN- REza/5L—2 AN
— 4 — INB+ a2 /L —2BOIEREAR
— - 4 INB- AL —2BOREAD
5 5 5 HYST (I;;_%;Jn;‘ﬁibbo FALEVESE. REFICIER. ADEEHEE IS Vaer~
6 6 6 REF Y77 LrAHAH, V-IZ3FL T1.182V,
7 7 7 V+ EERE
8 — - ouT aALSL—42HA, Y& V—ZAER, Vi~ T T KOBERIE,
- 8 8 oUTB AL ISL— 42BN, Y7 &Y —ABif. V+~V-OBEIRE.
T & o & 8
MAX934
1 OUTB QLN —4BHEA, YL T&YV—ABH Vi~T T FOBERE,
2 OUTA arL—42AEH, P T&V—ABRK. i~ T 52 FOBERIE,
3 V+ EER
4 INA- a2 —2ADOREAD
5 | INA+ a2 —ZADEREAS
6 ! INB- Q28— 2BOREA D
7 INB+ J2 /L —2BOIERETEA D
8 REF 77 LA, V-ICH L T1182V,
9 V- TR, B—TEHBERFICET 52 FICER.
10 INC- a2/ —2COREEAN
11 INC+ A2/ —2COIFREAN
12 IND- L NL—2DDREAN
13 IND+ 2L —%2DDIEREAN
14 GND FZ 2 K, B—EIREBEFICIIV-ICHER,
15 ouTD AL L —40Hh, Y27 & Y= RABHR Vi~ T > FOBERE,
16 ouTC QL NL—H#CHB, PP Y—RAER. Vi~T T > FOBERE,

VI /1K1 2V

PEGXVIN-LE6XVIN



MAX931-MAX934

BIEHEE. {IXN

2%DUIZ7 LRIV \L—F

B30

MAX931~MAX934(% . BIEHEBEHDIA8 VU 77 LR
ETLNL—R5HBAIHEDEEH BRI TV E
T, “IEEEERIR” OIEIC EMAXIZI DI R D . £ /-
B 1a~B1cZ 1 MAX932/MAX9I33/MAX934 MAERY X H¥ 7 &
RoCLEg,

BN —RB40MAE TOERERY — XEHYH
W, AZ—7LEHHEEmATWA D, WAL
SalfICERIA7O-NT )y FEE{TIENTE,
CDHARELCREESEREILPTVWEE 7+ — K
Ny 7EB/NRICH A, TAEEOR—-KLA T RY
BEEEh TVWEVISGETHENAMEEERTEET,

MAX931/MAX932/MAXI33IEAERE ATV S X WA T D
. BEBILEAFUIZREMMTA3IENFTEET,
FEABORS T T - T4 — KNy T&Fo-AREL
. BEREEXTV A ERBLEBERLI G -
TVWET,

BREADESEH
MAX931~MAX934 (& +2.5V~+1IVOE—FR TEFL &
T MAX931/MAX934 TN KZ A /ND T 5> KH ML

LTWad7is, £1.2V~55VDF 2 ZILEETHEEL
T4, B—FHE TMAXI3T/MAXQ4 2 EfE & B 2158 (.
V-275  RICERLTTEL, ZOBELRATEREEE
E+1VTT,

EELALNL— 2 BEFTELEANBEGEE. 8%
BV > EEBOIVRNV+—1V) T, EAREIE
E— RADBERV-~(V+—13V)TFo LHLEFICH X
—VE5ABZEMCEMTEBANESR. TRERE
SBEO L T00MVURE L > TVET,

+5VTEET 2MAXI31/MAX934iE. N1 K-S AHES
HEEIR T ARETTL/CMOS O INF EE-THE Y . MAX932/
MAX933IE+5VE R THIfET ABRETTILO N F & - T W
1,

{EBEEME : V+=1V(MAX934(D#)

AR BY{EBIE(L25V(F 213 H1.25V)TH ., 2EREE
PREVRITFIC G B L. #E. BEERECLETLET,
MAX934D a2 /L — 2 3 EBEBEIVTHEELIET
TH. V7L XE22VUTTCEBELE T A,
MAX934m a2 XL — 2 H2VEL T TEERGEL — .
MAX931/MAX932/MAX933D 1 /¥ L — Z [F2 5VLI T O ER
BETRBELER A,

MAXIN
; Loura MAX932 oute |
2|V ~\ |
3 | INA+ REF | 5
4| e+ A | nvst s
|
V-
Ela. MAX932Z7 7 >V a > 44A4T 77 A
NAXIMN
¢ |Loura MAX933 outs | 5
2\V- S '~\ v
3 | INA+ REF | 6
4 | ne- A | st | s
|
V-

MAX AN
MAX934
1 ouTs ouTtc 16
? QUTA ouTD 15
V. GNDJ 14
IV A b
- |
4 INA ND+ 13
5 INA+ IND 1
/B\ / N\
- 3 - +*
6 INB- | f INC+ 1
7 INB+ INC 10
8 REF ’i‘_ V- 9

X1b. MAX9337 7>V a> 44775 A

Kic. MAX9347 7> 0 a> 44775

VI 2K 12V



EEHEEN, BIXN

2% DU 7L VXAV —F

BEREEHMER. J-SL—2DOHEH K51 FHEHK
BT L. B &I L £ ¢ (REEERHE £258),
B EANEERERIEER» SIETHESEOHIVEIA
ETHRENTHEYETH., ChISEEHEO LD L
WEDPICEEREEICH L >TVWET, 25VUTOETR
BENRIAENZ158(1CE. 2EAEBRERUVLERERE
HLEATTOR 2 TORRE L TTFSLY,

avRL—49 A

100MVD A —IN K54 FIZH T BEEBEEIS . 3us(typ) T
T, “IEEEEENT DIEIL. F-NKFS1ATOk&E& &
EBEENDBIEN T S TN RENTVET,

MAX931/MAXS34DH HIRIBEV+ P B T 52 RETD .
V10U DEBEFEB T3 2 &L WTILO X INF AR
HMEhEd, 2T HEE. HARBICEFEEBES AL
Wi, OV~—5VH10%DEE % £ 5 2 EHRIGET T,

MAX332/MAX93312 7 5 > KigF2mA TH 57 . HHIRIE
BV+~V-OiEEE)ET, V-ET T2 FIZ. Ve E45V
(CHEHET DT TTLONFICEN ET,

MAX931~MAX934 1 2 = — UV BERETAEEHFRBL TW3
. BEEBERELALANICHIBFLEY S, 40mA%
HADY—ABREHDRUMALIED Y > VERKEEND %
BATVWET, LAy T—VDOERKERENEMZ
EWEBTHINIE. COHADEEONLIIIIHLT
100mA(V4+=+5V) & U= T TEE T, TOHABRE.
rSU o EBOTO—-NAM vy F L TERERE
LiEwiEs, BEEELTD T v — KNy 7 &R/ RIS
A, WANZAELTRESEREENEFONET,

BEYZ7L VA

REB/N> KX+ TBED 77 L2 X, V-+H1.182VDH
NEFBATOET, COHEHIIGNDTIE A V- EREL L
THY. 0C~+70CHOERESHHTOREIEE2%. 1
U= LTI TEED IR F R F h15uA (typ) . 8uA (typ) &
BoTWET, COREFHAENAIRZALEWVWTT &L,
1%BEDY I 7 LA EPBETEZT TS -3 212
HLU T, MAX921 ~MAXQ24DF -2 — hEBRL T
TaEuy,

JAX

Zhosar L —2B3FEREIISVT A ATV
TH. BREFA /A XICE->THIRE hE 4 (188
BEMSMO “ZEME OS5 7%E8), AHTEY
ANL—2DF 7y MBEISED IO, HARE
TN T LB, ZhiEVe=VesDEE— 7%

VI 1K1V

NEFT(75700-NNAT 1 L2 IMZERBERP T
T3, ZONRGLL U TEFEHELTVET), E-
TZDALNL—BDEHBE—T o E=TD /1 XX
0.3mVBENICE)ET, £LBEY 77 L > 2 ImVIC
HWE—7 bE—7- /A XEBATWVWARSH., 22X
L—2&UT77L A5MEE THEAT3HEICE. E
—JhoE=7 - JAXRFLTHIMVTT, BBAAZ
NIEBEADRMS / 1 L) pEYEMETT, HH D
57 7L ABFANOREBREESERIDZ-DLATY
MIBBEHOZTEEL - TTFEW, 7O0X M=7I24&0
DI7PLANEBRO /A X ErEE8MLET,

77Ur— 3 viER
EXATFYSA
EZXFYSRIE., FRROAL Yy gl Ka@EmaEL. F
FROZL v alREgbIgdEc&). 228
L—2D /A XTo— Mg T(H2&808),

X5 U & Z(MAX931/MAX932/MAX933)

MAX931/MAX932/MAX933ICE ATV A EMA D =9 IC
(&, REFEHYSTRIZHEMRI £HEHK L. £/, HYSTEV-fE
CHEMR2EEHL TF AW, EAT YL ANTREL
BEE. HYSTEREFICIER L TTF & v, EXF VXY
mashiigs. EROXL v a3 )L FETROAL v
Al KPRV TAOERIUCELURMLEY, EX T
) REIHIE(ERRE TROX Ly S alb KOE. Vi)l
REFEHYSTRIDOEEZD#2fET T, HYSTADIE. ZRAE
J£ #REF. |R/\BIE % (REF-50mV)ICARTZE T, o
T. REFEHYSTOEN RRAESOMVE & B15E. X TV
T AR (F100mV(max)ich W £, ROXNEBWT.
R1ER2ERSD TTFE L,

e THRESHOLDS

HYSTERESIS

IN-
VREF - VHYST ; ;VHB \
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(2. ALy a3 )KEODERTFTY XN ER
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MAX931-MAX934

BIEHEE7. BN

2%DUI7LVAAEIVINL—F

R1=__ﬂ£L_
(2 x Irer)
[1,182 - mV;B]
RR=>> ———~2
IReF

2 Tlhe() 7P L XS & DY — AER)EREFD /=X
BEHEMALMET. D, HYSTADLERSL Y FEEICK
ELEBNERY EE A, BEIE. 01uA~4uAPBHT
T, RAZ2AMQ HPHBIRE h B & (lner =0.51A). R1 & Vie®D
BERXBLUTOLIICEN T,

R1 (kQ) = Vkg(mV)

MAX932/MAX933D £ AT Y L AN ZDHETEA SN IE
S BALEAFYSAPHIALNL—2IIMASNET,

B 27 U X (MAX934)

RAICBERENTVWA EDIC, EXAFU D AE2EDIER
TRIF«7T - 74— KNy 7 EERALTRETEET,
Z DEE L E B MAXI31/MAXI32/MAXI3IDHY ST F % {8
BLAEARSLVEBRBERGZL. 71— Ky T4~
E—4ZLREVEXAFTY L ZEBLLET, HEFIR
BEUTNLESICESTWVWET,

1. R3DMEDREIR, IN+DRNEF(EINALLIT (+85C & T)
D&, RREZNZBHREI00ATDEL. TR TH

3. RIMEtH,
R = R3 x ~HB.
V+
=10M x 0.05
=100kQ

4, WD EN DALy 3 FEE(Vm)OER,
CZTIVm=3VERUET,

5. RRDET®E
R2 = =
_Vmr |11
(VrRer x r1) ) R1 R3

[ 3 11
(1.182 x 100k)) 100k 10M

=65.44kQ
1% CEU L {EIZ649kQ TT,

6. KOXTAL v a)LFBEEDELZHIEBL THFIW,
VinDIL EDY) :

1 1 1
= Vger X R1 — 4+ — + =
Viir = VRer X [R1 Ro R3]

RASHELHELET, M)y TKRA 2 FTORID VnDILTFH)
Fkid. Veer/R3. 2 F HR3=11.8MQDHEE1000AT ¥ o (R1 x v+)
ﬁ‘DT1UMQﬂ{R3®@%H1ﬁTTo VTHF = VTHH - T
2. EXFY Y ABE(V). ERBRUTROZL v al
KEIOBEDEIR, & TlEVie=50mVERIRL ¢,
25VT0 11V
R1
Vin
R2
aly

3. HYSTORRTE Fi&

X4, HEHPSDERT) R
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BERHEET). EIXM

2%DYIFZ7LVZXA@IVINL—5

R—=KLAF7oRMNENARR

BB -4 ABEVES. ERNI X F
HIIABETTH. EFESI - E—FLIANFFVESES. £
HEBEDOY — FIErEVBEIE. 01ufo/Nr X2
FLHEFAHLTTEV, AEELRAELZS| R LYY
WADERNBENRZERB #8518, E80
- FEOEIBR/NRICLTTE WL, £V TPL
AHAHEINA A LEWTTF&E L,

BE7JUS—v3y

BE#A &R

5.2, FHEEEHIOMAD BEH/NT — F T HEEEDIBR R
REANTWET, A NL—2DOHHIBRA 1 v FHHE
ERENTT ., 10MADEFRER TVeurr—0.12V(typ) DEE %
HAOLETHESHBRTBHEWENISLATT, ZOEKRIE
MAX931DED4DDIER. D%V . 250 AEBRTH. KSR
D77L2ZA, EZAFULR, BEREHEMEEFAL
THRENAZBDTT, APICRENEORREER
LT, 3EDEMICLDZBENERRIC LY £50mVDIRA
EXFVLANTOTSIITEN, INFAAWBES
100MVICERE A NE T, £ TRICEDINGDIITHY)
DrYy TRy alb KPHS0mVICEY) £7,

RCETEHICLY . N7 =49 R BEO0UTHRFD
BRANT—F BB RENET, COBEOBELZ
DIEERXCx46(M)TE5AONET,

Bl : 2MQ X10 xFX4.6=02(¥)

EFEOERBIE. 2FvORhERLMMIEICEA 5N
LBEICSLNEELET,

74 KR

MAX3331E 7 1 > RIS 28R T 2 DICHRE T (IREIE/
BEEAREER), 612, 45VOREE. 55VOBEBERAL v
DalFERETIBEICERTIHEROEE ZDE
AEAFRRENTVWET, R1. R2. RIDEEZE{LEa €3
CEWNLESTELE ALy allRERBATTFR L,
BREENZAL Yy a3l KIEWVEEOHAICIE TS
Fr TR, EXF) S XAHRIERSIZEY
MAshTwEd, OUTAR., 775« 7O0-DREEE
AEL. OUTBRR 7774 7O0-DBEBEERFTELET,
2ODEDEANDERT I EICEN T ITF1TNAD
NRT=Ty FEEFBLIET,

RETFIELITO®RY T,

1. BEEAFV L ALANILERT, X T 2 Z(MAX931/
MAX932/MAXI33)NIBDNIC LW RAERDIEEETE T
Do CITREMVDODERAFD) AN IINL—2
ABICHA DR TOET (Vu=Vie/2)o D E Y ADIEHH
ERFICEDVNZMASN D ERFT UL AR, L) KE
EBEVWDIZETTY,

2. R1IDER, INB-OBNERIGERINALIT T, - T
R1IZHAN2ERIE. ALy a)lFEEERRDEDIC
100NAIE TR RIS E ) ER A, RUSIZIOMQE T
DEDEMEFEHATEZETH. BEI00kQ ~TMQ DE
BEHABEETT, 22 TIER1=204kQ £ 8 U E 7,

MOMENTARY SWITCH
o_l_.
ks
—— 45VI060V ?T
_L V+
= MAXIMN
MAX931
| — 12 R
47k CJ: R
3 Hyst
. = —
11M out | 8 R
4N / VBATT -0.15V
10mA
100k V- GND
2 1

Vin VotH= 55V +5V
VitH =45V |
R3 Vi
INA+ 3 s
T OUTA UNDERVOLTAGE
HYST <I{
R2 POWER GOOD
RS
10k
REF
*+-\N\N\/ _
OUTB OVERVOLTAGE
INB- y @
R1 R4 K maam
24M v-  MAX933

5. 25xAECHBERTHOEE/NNT—F T X1 v FEE

WV /1K 12V

6. 71 > Fist
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MAX931-MAX934

EEHEEY. I

2%DUI7LVAAEIVI\L—F

3. R2+R3DETH, VDI LAY DIFOBEEAL v~ 3
W RIE55VT T, StEARBLTOLSICEN T,

R2+F{3=R1x[—vol'-"—~——1}
VRer + WH
5.5
= DOHE 3 lapnen = ey s: §
2N [(1.182 + 0.005) J
= 1.068MQ

4. R2DEHE, ViDL T DEDEEEAL v 2 3K
(345VT T, STEXBLTOLSIIEVNET,

R2 = (R1 + R2 + R3) x ORer = V) _ gy
VUTH

= (294k + 1.068M) x %‘50'005) - 294k
= 62.2kQ

R2=61.9kQ (1%ZE) DIXMEERIRL £ T

5. R3METH,

R3 = (R2 + R3) - R2
= 1.068M — 61.9k
= 1.006MQ

RI=1MQ (1 %IZHEME)DI|MEEEIR L E ¢,

6. EIBEOEDR, SHEXILUTOLSCHY ., LOFl%E
FFMmL TTF&uy,
BEEAL Y 3Lk

(R1 + R2 + R3)
Vot = (VRer + VH) X 2

= 5.474V.
BEEIL v 3K

(R1 + R2 + R3)
(R1 + R2)

VutH = (VRer — W) X

4.484V,

I

CCTEeEZART ) AEMEVN= Ve X R5/R4

N=GSTLRVTF—Y

MAX931> ) — X3, SOV —RENERATVWE 18
LEDRS1 7RICELTVWET, R7ICABEA4EBEDL AL
BEBHIPRRENTVWET, ZLATF—ILODIAL vy 3
U R(ZLEDA»# ) id. Vw=(R1+R2)R1ITH5EA 5N, %
DEDOALy a3l RIE 7Ly —ILD3/4, 1/2. 14T
Ezohxd, £/-HAERICIILEDADERHIHIR &
hRTWET,

LRI 24

B8IZ+SVDNA K= AA P STILESICER T SO
PREANTVET, 1I0kQOEMIE O NNL—2ADER
EL. EBOOREREEICEFEESE AT A,

2B EDERERE

F9EMAXIB2M2EFEA W EBEMREERL TV E T, V¥
LOWRUFAILA L v ¥ 3l REUSZWE., HHE “Nr”
IChEWET, ALYy Y3 LKDEEEYT > FBEET
DETEICHBUL TVET,

R1 R2
AMA— Vin

250k 7 | INB+

50mV | 6 ] INB-

* v_ 9
L
162k 5 | iNae TN 2 =
0UTA
. —V VW —
V| 4] iNa- _ 1300
Y
+
? —_

250K 11 | INC+

10 | INC-

250k % 13 | IND+

250mv 12| IND-

-

7. "N=FZ7LNILF—
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BIGHES, (RIXM
2%DUIT7LAA@EIVI\L—F

+5Y
V+
MAxXaMM
" MAX934
INA+ 0 FOR Vina <OV
Vi /MW + outa| 1FORViNg> OV
A |
10k
INB+
Ving —AN o 0uTB
INB-
10k
INC+
WA i ouTe
c- |
10k
IND+
i & N ouTD
wo- | _
AEF |—N.C.
GND V-
= 5

Vin +5V

Vs
INA+

REF ¥ig — INPUT VOLTAGE FAIL
R RS
HYST
R4
INB+ [T >—+— INPUT VOLTAGE LOW

I —-AM—

H8. LAY T EVA AL SDOCMOSH B

VAKXV

9. 2ExfEDEEEIRH
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MAX931-MAX934

BIHEES. (8IXN

2%DUI7 LZAARIVI\L—F

L VRS B ()
OB VIEW PART TEMP. RANGE PIN-PACKAGE
s MAX932CPA 0°C to +70°C 8 Plastic DIP
L ] o o
i np MAX232CSA 000 to +7ong 8 S0
.. 2] mmam 7. MAX932CUA 0°C to +70 8 UMAX
MAX931 MAX932EPA -40°C to +85°C 8 Plastic DIP
e 3] 6] per MAX932ESA -40°C to +85°C 8 SO
- [4] 5] Hyst MAX933CPA 0°C to +70°C 8 Plastic DIP
MAX333CSA 0°C to +70°C 8 S0
DIP/SO/uMAX MAX933CUA 0°Cto+70°C 8 uMAX
MAX333EPA -40°C to +85°C 8 Plastic DIP
o - MAX933ESA -40°C to +85°C 8 S0
oura [1] 2] oure MAX934CPE 0°C to +70°C 16 Plastic DIP
v-[2] MM:IX)Q?QM 7] v MAX934CSE 0°C to +70°C 16 Narrow SO
i 6] Rer MAX934EPE ~40°C to +85°C 16 Plastic DIP
g L4 5] Hyst MAX934ESE -40°C to +85°C 16 Narrow SO
DIP/SO/UMAX For similar devices guaranteed over the military temp. range, see
the MAX921-MAX924 data sheet. The MAX931, MAX933, and
MAX934 are pin-compatible with the 1% accurate MAX921,
a = MAX923, and MAX924, respectively. The MAX932 and
OUTA II E ouTB MAX922 are not pin-compatible.
v 2] maxim 7],
i M e
ng- 4] 5] HysT
DIP/SO/uUMAX
L\
0UTB [1] 5] ouTC
0UTA [2] 5] outD
v 5] amaxcaan e o0
WA-[a]  max93s i3] inos
INA+ [ 5| 2] ino-
8- [6 ] 1] N+
INB+ [7 0] INC-
REF E (9] v-
DIP/Narrow SO
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BEHEE. BIXM
2%DYZ7LUZXARIVINL—F

NYT=2
(ZOF—5— MIBBRENTINB/ N\ r—JtiRid. BIRSRBENTNDERRY A, BIOD/ VY or— IR,
http:/fjapan.maxim-ic.com/packages= Z2RF =Y. )

e
D i —E1—=
rr )] =
Y D\ r_f
ey A3 ]
L i i 0 -15" it
s b .
e k- Bl C
el
eB
INCHES _|MILLIMETERS INCHES [MILLIMETERS
MIN | MAX | MIN | MAX MIN | MAX | MIN | MAX | N_[Wsoi|
Al [0.200] - [508 | [D]0.348]0.390 | 8.84] 9.91 |6 |AB
AL[0.015 [--- 038 [ --- | [D]0.735[0.765(18:67 [19.43 [14 |AC
210,125 (0175 |3.18 445 | [D[0.745]0.765 [18.92 |19.43 |16 [AA
A3[0.055 [0.080 [1.40 [2.03 8850915 [22.48|23.24]18 [AD
B 0016 0022 [04] 056 | [D[1.0I5 |1.045 |25.78|26.54|20 |AE
B1]0.045 [0.065 114 _[1.65 | [D[L14 _|1.265 |28.96]|32.13 |24 |AF
IC [0.008 [0.012 [0.20_[0.30 | [D[1.360 [1.380 |34.54]35.05|28|%5
(D1]0.005 [0.080 [0.13 [2.03
E [0.300 [0.325[7.62 [8.26 NaTES. )
E1]0.240]0.310 [6.10 |7.87 5 MOen FLASH D5 PAOTRUSIONS NOT
e (0100 | === |2.54 |-== | o E:gfc?unlsﬂlzcunsulgr: MILLIMETER
eal0.300 | --- (762 | === 7 :EgTS EDEC MSODI-XX AS SHOWN
leB[ -—-- [0.400 | --- [10.16 IN ABOVE TATLE .
L (0115 [0.150 [292 [3.81 e n O epenaAl

v

LAV | PACKAGE FAMILY DUTLINE: PDIP 300" |l/] |21-0043 A ]

m
T

[
© B~ Al
INCHES _MILLIMETERS (INCHES _MILLIMETERS]

MIN [ MAX | MIN | MAX MIN [ MAX | MI MAX ME012|
A[D0.053[0.069] 1.35]1.75 DI0.189 |0.197 | 4B0[5.00 |8 | A
A110.004 [0.010 10 10.25 D{0.337|0.344| 855(8.75[14| B
B[0.014 |0.019 ] 0.35|0.4% D]0.386]0.394] 9.80|10.00j1&6| C
C|0.007 [0.010 19 1025
el 0050 127 —
E 0150 [0.157 | 3.80[4.00 L DAE DO NOT INCLUDE HOLD FLASH
H|0.228[0.244] 580[6.20 RO EXCECD 19 Cope NS MOT
h10.010 [0.020] 0.25]0.50 §Gamn (Bany L ANAS MATHN
L [0.016 [0.050 [ 0.40]1.27 CONTROLLING DIMENSIDN MILLIMETER

MEETS JEDEC MSOIZ-xx AS SHOWN
IN ABOVE TABLE
N = NUMBER OF PINS

LA pacace Py DUTLNE SOIC 150 | L7 [21-0041 A |

& s

/WAXI/vI
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MAX931-MAX934

-
elr|x|m|v oo >

EEEEES, EIXS
2%DUIT7LAA@EIV]\L—5

N =9 (GE)

(COF—5— MIBEHEINTNR/ N Tr—JHIE. BRRASRBMENTNS IR &t A. B/ Y 7— BRI,
http://japan.maxim-ic.com/packagesx ZZ2R T =1, )

' i
1
BLUMAXD EPS

E H INCHE S MILLIMETERS
MIN MAX MIN Max
0.036 |0.044 |0.91 L1

0.004 j0.008 |0.10 0.20
0.010 j0.014 025 0.36
0.005 |0.007 |013 0.18
0116 j0420 |2.95 3.05
0.0256 0.65
0116 0120 [295 305
0.188 0198 [4.78 5.03
0.0l | 0026 |0.41 066
0* 6 a* 6"

Snansnsisl DA AL
LT T e T | 5

NOTES: /Vl /J X | /VI

1. DLE DO NOT INCLUDE MOLD FLASH, :::IEHH I DEATIN
2. MOLD FLASH OR PROTRUSIONS WOT TO EXCEED .1SmmC.0067). BLD uMAX PACKAGE DUTLINE DWG.
3. CONTROLLING DIMENSION: INCHES SRR T S =
l 21-0036 l D |1/1
' ~
==
ARFE(VEEE

k vy

=\ =4 ‘> 7169 RAEPHTERERREI-30-16 GRUY 1)
JEEDIPINIBRREL 5 oo FAX. (03)3232-6149
VEFLHTEZ2EN?F OLHBNRTERENT O SERUNAOEBROERICDVWTIIRAEREEZth. BBRHE S/ ARPETNTNE A,
VELHEBBTFELLICERRUEREEETOIRNERBLET.
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