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ABSOLUTE MAXIMUM RATINGS

Terminal Voltage (with respect to GND unless otherwise noted)

Vs, DRAIN, PGOOD, PGOOD ... -0.3Vto +76V
ON/OFF ..o -0.3V to +4V
GATE to Vs ..-12Vto +0.3V
Current into any Pin ... +3mA

Continuous Power Dissipation at Ta = +70°C

6-Pin SOT23 (derate 9.1mW/°C above +70°C).......... 72TmW
Maximum Junction Temperature ............ccccccoviiiiinnn. +150°C
Storage Temperature Range .
Lead Temperature .......cccooiviiiiiiiiii e

Note 1: This device is constructed using a unique set of packaging techniques that impose a limit on the thermal profile the device
can be exposed to during board level solder attach and rework. This limit permits only the use of solder profiles recom-
mended in the industry standard specification, JEDEC 020A, paragraph 7.6, Table 3 for IR/VPR and convection reflow.
Preheating is required. Hand or wave soldering is not allowed.

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

(Vs = +9V to +72V, GND = 0, ON/OFF open circuit, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vg = +48V

and Ta = +25°C.) (Notes 2, 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vs 9 72 \
Measured out of GND, PGOOD or PGOOD
Supply Current IGND open circuit, DRAIN = Vg 1 2 mA
Ext | Gate Dri v Ve -V, Vg = +36V to +72V 9 10 11 v
ernal Gate Drive -
X W Gs 57 VGATE Vs = +ov 8 85
Load Voltage Slew Rate I dVDRAIN/Dt | Vs = +36V to +72V 5 9 18
: SR - V/ms
Magnitude CL = 10pF Vg = +9V 3 6 11
Default Undervoltage Lockout VuvLO Vs increasing 28.5 315 34.5 \
Undervoltage Lockout
Hysteresis 35 v
ON/OFF Pin Input Resistance RoN/OFF 19 32 52 kQ
DRAIN to GND Resistance RpGND 900 kQ
DRAIN to Vs Resistance Rbs 650 kQ
ON/OFF Reference Threshold VON/OFF | VON/OFF Increasing 1.14 1.26 1.38 v
ON/OFF Hysteresis 140 mv
Start Delay (Note 4) tON 80 150 280 ms
ON/OFF Off Delay (Note 5) tOFF Vs - VGATE < 1V 5 10 18 ms
MAX590_ _AEUT 200 300 460
Circuit Breaker Threshold Vce Vs - VDRAIN MAX590_ _BEUT 280 400 540 mV
MAX590_ _CEUT 400 500 660
(Vs - VDRAIN) > VcB | CGATE = 1nF 2 6.5
- until (Vs - VGATE) _
Circuit Breaker Delay (Note 6) tcB <1V, 200mV CGATE = 4.7nF 4 11 us
overdrive step CGATE = 10nF 7 17
After circuit breaker event,
Restart Delay (Note 4) tRS MAX590_ A_EUT only 80 150 280 ms
Power Good Output Low Voltage VoL loL=1mA 0.3 0.6 \
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ELECTRICAL CHARACTERISTICS (continued)

(Vs = +9V to +72V, GND = 0, ON/OFF open circuit, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vg = +48V
and Ta = +25°C.) (Notes 2, 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Power-Good Output Open-Drain | VPGOOD = 72V (MAX5902) 10 A
Leakage Current OH VpGooD = 72V (MAX5903) H
Thermal Shutdown Temperature Tsb Junction temperature +125 °C
Thermal Shutdown Hysteresis THY 15 °C

Note 2: All currents into device pins are positive, all currents out of device pins are negative, and all voltages are referenced to
GND, unless otherwise noted.

Note 3: All specifications are 100% tested at Ta = +25°C, unless otherwise noted. Specifications over -40°C to +85°C are guaran-
teed by characterization.

Note 4: This is the delay time from a valid on condition until Vgs begins rising. Valid on conditions are: the device is not in undervolt-
age lockout; ON/OFF is not driven low; and the device is not in thermal shutdown.

Note 5: This is the delay from a valid low on ON/OFF until Vgs falls. Pulses on ON/OFF less than toff are ignored, offering glitch
immunity.

Note 6: Guaranteed by characterization, not production tested. CGATE is a capacitor from GATE to Vs.

REEEE

(Vs = +48V, GND = 0, and Ta = +25°C, unless otherwise noted. See Figure 2 for test circuits.)

SUPPLY CURRENT SUPPLY CURRENT VuvLo THRESHOLD
vs. INPUT VOLTAGE vs. TEMPERATURE vs. TEMPERATURE
12 5 12 3 35 2
11 Y. z 11 | Vin=+70v — 2 33 z
£ / z /_{// S 3 |- INCREASING Vi
(= / [— <
&z 10 Z 10 [~y =3
= / & Viy = +48V _______/—,,_—— =
3 3 | e %
/ S =
= 09 / > 09 3
o o (&)
5 5 Viu 1V | 8 g | DEcReASNG YN
/ o
08 08 27
/ 2%
07 07 25
0 B3 45 60 75 4 5 10 3% 60 8 4 5 10 3% 60 8
INPUT VOLTAGE (V) TEMPERATURE (°C) TEMPERATURE (°C)
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REEEREGEE)

(Vs = +48V, GND =0, and Ta = +25°C,

unless otherwise noted. See Figure 2 for test circuits.)

GATE DRIVE VOLTAGE RETRY TIMEOUT TURN-ON WAVEFORMS
vs. INPUT VOLTAGE vs. TEMPERATURE Ri = 600, CL=100uF
15 s 225 e - —
" : 200 z
s E s _
=z 2 I E—
S & 150
i = H ~
<<_,§ 9 ] S
2 12
= ‘
! 100 __‘
° & t 20. /di
- . =20ms,
0 15 30 45 60 75 40 1510 35 ] 60 85 T— v
INPUT VOLTAGE (V) TEMPERATURE (°C) B Iy, TAdiv
C : VgaTe, 50V/div
D Vi, 50V/div
TURN-ON WAVEFORMS TURN-ON WAVEFORMS TURN-ON WAVEFORMS
RL=OPEN, CL=100uF RL=600Q,CL=10uF RL=60Q,CL=100uF
A A _—//
0 0 —oo- L
B B ‘ /
0 0 L
R
L
c c
0 0
_ ; t = 2ms/div t=2ms/div
Avour sovidy e A Vour, 50V/div A+ Vour, 50V/div
B: I, 1A/div B : iy, 0.5A/div B: I, TA/div
C : Vgate, 20V/div C : VAT, 20V/div C : Vgare, 20V/div
CIRCUIT BREAKER EVENT CIRCUIT BREAKER EVENT
VoVERDRIVE = 20mV, Cgate = 1000pF VoVERDRIVE = 200mV, Cgate = 1000pF
MAX5902 toc10 MAX5902 toc11
o g
N N .
0
B B s B
— —
A Vs, 0.5V/div b/ A+ Vps, 0.5V/div
B Vgs, 10V/div B Vgs, 10V/div .
C : Vpgoop TO Vs, 50V/div C - Vpgoop TO Vs, 50V/div
4 A
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HOT-SWAP CONTROLLER
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47kQ

5V LOGIC ——A\/\/\,——] ON/OFF

GND ————  GND

LOGIC CONTROL OF 3.3V OR LESS MAY BE CONNECTED
DIRECTLY TO THE MAX5902/MAX5903. FOR 5V LOGIC
CONTROL INSERT A SERIES 47k RESISTOR AS SHOWN.
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PGOOD(PGOOD)h'##brEN&E 9,

MAX5902?MPGOODIE 77« 7O—. MAX5903M
PGOODIE 7o T4 T NATT, EEHLELEY—R%&
GNDIZER LA —T > RL A U NF + #JVUMOSFET
Th'). BR+72VETHA DT ENTEX T,

MAXI N
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EETL—HZL Y all FOER

MAX5902A/MAX5903AKR UOUMAX5902L/
MAX5903LDEIRE T L — A #gEld. HEBMOSFETRD
BEZBERICKDIA—TNoRELZT., BfF
BARN %ﬁBMOSFETéumnéC MOSFETD7F 1K1
Rosonlcdk WV —2 & RLA VDREICBREVsph'EL L
F9 ., MAX5902A/MAX5903AK U'MAX5902L/
MAX5903LIF. AHEMOSFETA'RRICIZIEEN DT
W\BEVpEERLET, Voph BB TL—hZL w3
IWREBZ2ENBMOSFETA A ZIC/K Y. PGOOD
(PGOOD)W' @R ENE T, k4 EMOSFETRUETT

BRICTIST DIz, MAXE5902/MAX590313300mV,

400mV. RUS00mMVOEIETL—hHhZ Ly 3Lk
BETCRMEhTW&EY, 77UTr—23VICBELE
EEITL—HNIAL Y23V RERETDICIE. RH
ZRNET,

VcB > (RDS(ON)) x

Z ZTRps(oN)IEMOSFETD 7 .
BEATAENERTT,
MAX5902N/MAX5903NI3EIEE 7 L — Hikae A= T
WEth, INODBEEICEBLTIZ. BREGZRE
UT=ABMOSFETZEIRL TR E L

BT L —HitkeElSd. WIBBEBANIIERFZEIOD
REZEMELTNE T, RBBRNIIEEFEDRE.
MAX5902/MAX5903(34#EBMOSFETA 7« =— T )L
TEHZEICKY, BFEYIKMLET., BETIL—7B
ALy a3l REET B3, REHERETTO
MOSFETMDRonZ R L. RARIEERIC20%DIiBER
V=2 &EMATHTE W, flZIEMOSFETA
Ta=+25TCICHITO0.06 QDRoNEFS. TA=+130T
[CHNTT.75DIER A IBTZRE(MOSFETD 7 —%
2= bhR)ERFDOBG. SREICERSNDRoNIEIND
2ODHMEEZRHITEHLELED. BIB(0.06Q) X
(1.75)=0.105Q& T F9, RIZ. BRERN2AL
FREINDBZEIT. 206DV —T0EEZREL. (2A)X
(1.2)=24AE L E9, Bons8/ERIL—HZL Y
VAN RRBIOEREHITELELL D, BIB
(0.105Q) X (2.4A)=0.252VCd, TNk K=
w=/NZ Ly 3)l RIFMAX5902ABEUTM0.280VT
HY. INHBRETY, COFEERNCERTL—h
ALy 3V REERTDE. ARISEREBORET
THEERIL—NEEZELDIERBLEELETT,
B8 T L —HtkeEld. BRXIIRBERRENEET D
BETHEELZ T,

(louT(MAX))

louT(Max) 1

’ —
J>cO0-5
GROUND
U1 MAXI/WN
S0723-6 l:j MAX5902/MAX5903
POWER IN
M
NP
X7. BEIER—ROLA 7D Kl
RASRDIRE
1ELUULWMOSFETAEIRYT B3, BEROEAEBAZER
ITEIVRELNHYFTT, MAX5902/MAXE903 I3 &
EEXxXIL—L— I\Q%Jﬁﬂg_é CICEDODTERAERA

ZESIETFZITH. BABRIIEGFEE2DOEHTHLHY
x99, KJ\EE/ML@/%E?ét‘JJ/)\Tﬁﬁﬁ WE9,

I:Cﬂ:CxSR
dt

Z ZCCl3afmasE. SRI3 TElectrical Characteristics]
KN55|HLIEMAX5902/MAXE903Da &L X)L —
L—h#EETY, flzxld. BEFEEZ100uFE/REL.
ZW—L—bhELTO/ MmsDIZHBAEFERT D&
ZEAERIZO.QAUYp)ICHE Y T,

BAREBEEERIN—L—rEFERLEES. RARA
BRITT.BAELKLUET, RARABREZBAILERAKXN
INVABREFEZIF DOMOSFETZREIRLTT S0,

HRNEMOSFET
MAXIMUM SUGGESTED SUGGESTED MAXIM
, @) EXTERNAL ART
. MOSFET
0.5 IRF9540NS MAX5902AAEUT
1 IRF9540NS MAX5902ABEUT
2 IRF5210S MAX5902ABEUT
3 IRF5210S MAX5902ACEUT

VIN = +9V to +72V

MAXIN
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MAX5902/MAX5903

+72V, SOT23, Simple Swapperiiy XD w7
J>rO0-5

LAZ7U LDLEDER

Fv JTIEER

MAX5902/MAX5903 £ 4+ BEMOSFETDRBICRIF 74

MEMERERTDSICIE. TV vy MU RKEE
ZNROICEESEDICOHICARARTYT ., MAX5902/

MAX5903%AEMOSFETD KL A > DTEDET
ESICERYMST. ROEIBR—FML—XZERLT
BEBZRLE T, PCR=KRLAT7D RDAEIZDN

TRANSISTOR COUNT: 658
PROCESS TECHNOLOGY: BiICMOS

CTIE7ZZRB L TR0,
BIRAA R
| CPCUTSRENGER [ GROUTSHENER | FOVERS%0 [ rop uan

MAX5902NNEUT* None None Active-Low AASM
MAX5902AAEUT* Auto Retry 300mV Active-Low AASA
MAX5902ABEUT* Auto Retry 400mV Active-Low AASB
MAX5902ACEUT* Auto Retry 500mV Active-Low AASC
MAX5902LAEUT* Latched 300mV Active-Low AASD
MAX5902LBEUT* Latched 400mV Active-Low AASE
MAX5902LCEUT* Latched 500mV Active-Low AASF
MAX5903NNEUT* None None Active-High AASN
MAX5903AAEUT* Auto Retry 300mV Active-High AASG
MAX5903ABEUT* Auto Retry 400mV Active-High AASH
MAX5903ACEUT™ Auto Retry 500mV Active-High AASI
MAX5903LAEUT* Latched 300mV Active-High AASJ
MAX5903LBEUT* Latched 400mV Active-High AASK
MAX5903LCEUT* Latched 500mV Active-High AASL

* [Absolute Maximum Ratings/IZEBR SN TNBEBRILNVIERE O 7 A ILHWMETY,

REEFELORIES)

BACKPLANE! CIRCUIT CARD
| >

IRFRS410 _ " =" ="~

50W ISOLATED
POWER SUPPLY

448V —=& ‘
| HOT-SWAP CONTROLLER [_A |
| ; °
| MAXIMN !
‘ MAX5903 | 1MQ
| ‘
| L v GATE !
| . |
| —{ONOFF  DRAIN 50
} GND  PGOOD|— 1
-l I
GND —{ ® :

Vit
MAXI
MAX5003*

INDIV

*THE MAX5003 IS A 110V PWM CONTROLLER
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J>rkO0-5

Nyr—=o
(COT—=F—MIBHEEINTND/ NV T—IHKRIE. BESIRBRENTNDEIIRY FE A, BHFD/ VYT — DB,
japan.maxim-ic.com/packagesz= ZSB T\, )

wn
i
el 0.25— 2
x SYMBOL | MIN MAX 2
b ¢ = A 0.90 | 1.45
€ = Al 0.00 0.15
- 5 —*—éﬁ AP 0.90 1.30
b 0.35_| 0.50
sermres | oLl T
D 2.80__| 3.00
& | i E1 1.50 1.75
! | L 0.35 | 0.60
- . L1 0.60 REF.
PIN1I —— ' el 1.90 BSC.
LD. DOT e 0.95 BSC.
(SEE NOTE &) |PIN #1 a o [ 10°
D
NOTES:
. ALL DIMENSIONS ARE IN MILLIMETERS.
FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN
DATUM A & LEAD SURFACE.
3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL BURR.
MOLD FLASH, PROTRUSION OR METAL BURR SHOULD NOT
EXCEED 0.25 MM,
4, PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING.
S. PIN 1 IS LOWER LEFT PIN WHEN READING TOP MARK
FROM LEFT TO RIGHT. (SEE EXAMPLE TOP MARK)
6. PIN 1 1.D. DOT IS 0.3 MM ¢ MIN, LOCATED ABOVE PIN 1.
7. MEETS JEDEC MO178, VARIATION AB.
8. SOLDER THICKNESS MEASURED AT FLAT SECTION OF LEAD
BETWEEN 0.08mm AND 0.1Smm FROM LEADTIP.
9. LEAD TO BE COPLANAR WITHIN 0.1 MM,
N,
DALLAS 41 /1IX1 2V
PROPRIETARY INFORMATION
TITLE:
PACKAGE OUTLINE, SOT-23, 6L
APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0058 FlA
- == )\0- ﬁﬂé*t T169-0051 RFEEPHMBX HRHAE3-30-16 (KU 1E)
L]
FIJN-\J = TEL. (03)3232-6141 FAX. (03)3232-6149

VFEVLARREICVFOLESIHEAENCERUADEROERICOWVC—IEEZEWIRET, BBFHFZAEVAEBEEESNTHEE A,
VEFILSHERTELS<EBRRUMLIEZEEY SEMNZERLI T,
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