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ABSOLUTE MAXIMUM RATINGS

All Voltages Are Referenced to VEE, Unless Otherwise Noted

Supply Voltage (VDD = VEE ).eoovveeviviiiiiiiiiiiein, -0.3V to +100V
DRAIN, PWRGD, PWRGD ..........c...ccove.. ....-0.3V to +100V
PWRGD to DRAIN ....coooiiiiiiiiiiiiicceee -0.3V to +95V
PWRGD 10 VDD viovvievvieieeieeieee e -95V to +85V
SENSE (Internally Clamped) -0.3Vto +1.0V
GATE (Internally Clamped) ......coccovoviiiiiiiiie, -0.3V to +18V

Current iNto GATE ..o +300mA
Current into Any Other Pin........cooooiiiiii, +20mA
Continuous Power Dissipation (TA = +70°C)

8-Pin SO (derate 5.9mW/°C above +70°C).................. 471mW

Operating Temperature Range ............c.ccoeeeenee.
Junction Temperature ...............ccc......
Storage Temperature Range................
Lead Temperature (soldering, 10s)

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

(VEE = 0V, VpD =48V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C, unless otherwise noted.) (Notes 1, 4)

PARAMETER | symBoL | CONDITIONS MIN TYP  MAX | UNITS
POWER SUPPLIES
Operating Input Voltage Range VbD 20 80 Vv
Supply Current IDD gé;’\:g? l:nij)E\éF)ng'll'? S;Tojit?r:/g; OV, DRAIN, 0.7 2 mA
GATE DRIVER AND CLAMPING CIRCUITS
Gate Pullup Current [=1§] GATE drive on, VGATE = VEE -30 -45 -60 PA
Gate Pulldown Current IPD VSENSE - VEE = 100mV, VGATE = 2V (Note 2) 24 50 70 mA
External Gate Drive AVGATE | VGATE - VEE, steady state, 20V < Vpp < 80V 10 13.5 18 V
GATE to VEg Clamp Voltage VascLMP | VGATE - VEE, Igs = 30mA 15 16.4 18 Vv
CIRCUIT BREAKER
Current-Limit Trip Voltage VoL VcL = VSENSE - VEE 40 50 60 mV
SENSE Input Current ISENSE VSENSE = 50mV -1 -0.2 0 pA
UNDERVOLTAGE LOCKOUT
E;‘Ef(%t'r\‘/tslrtr;zleuggirvo'tage VUVLOH | VDD increasing 138 154 170 v
f’gfffc')ﬁt'”Vflf;ag'euffvfwo“age VuvioL | Vop decreasing 118 134 150 v
UV INPUT
UV High Threshold VUVH UV voltage increasing 1.240 1.255 1.270 V
UV Low Threshold VuvL UV voltage decreasing 1.105 1.125 1.145 Vv
UV Hysteresis VUVHY 130 mV
UV Input Current [INUV UV = VEE -0.5 0 pA
OV INPUT
OV High Threshold VOvH OV voltage rising 1.235 1.255 1.275 \Y
OV Low Threshold VovL OV voltage decreasing 1.189 1.205 1.221 Vv
OV Voltage Reference Hysteresis VOVHY 50 mV
OV Input Current lINOV OV = VEE -0.5 0 PA
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ELECTRICAL CHARACTERISTICS (continued)

(VEE = 0V, VpD =48V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C, unless otherwise noted.) (Notes 1, 4)

PARAMETER | symBoL | CONDITIONS MIN TYP MAX | UNITS
PWRGD OUTPUT SIGNAL (REFERENCED TO DRAIN)
DRAIN Input Current IDRAIN VDRAIN = 48V 10 80 250 pA
VDRAIN - VEE threshold for power-good
DRAIN Threshold for PWRGD VpL condition, DRAIN decreasing 1.1 1.7 2.0 V
GATE High Threshold VGH AVGATE - VGATE, decreasing 1.0 1.6 2.0 \
PWRGD, PWRGD Output lon VPWRGD = 80V, VDRAIN = 48V 10 A
Leakage VPWRGD = 80V, VDRAIN = OV 10
PWRGD Low Voltage VDRAIN - VEE < VDL, ISINK = 5mA
(VPWRGD - VEE) Vou (A, E versions) 0.11 0.4 Y%
PWRGD Low Voltage VoL VDRAIN = 5V, ISINK = 5mA (B, F versions) 0.11 0.4 \
(VPWRGD - VDRAIN)
OVERTEMPERATURE PROTECTION
Overtemperature Threshold TOoT(TH) Junction temperature, temperature rising 135 °C
Overtemperature Hysteresis THYS See Thermal Shutdown section 20 °C
AC PARAMETERS
OV High to GATE Low tPHLOV Figures 1a, 2 0.5 us
UV Low to GATE Low tPHLUV Figures 1a, 3 0.4 us
OV Low to GATE High tPLHOV Figures 1a, 2 3.3 us
UV High to GATE High tPLHUV Figures 1a, 3 8.4 ms
SENSE High to GATE Low tPHLSENSE | Figures 1a, 4a 1 us
Time from continuous
current limit to GATE A, B versions 0.35 0.5 0.65
Current Limit to GATE Low tPHLCL shutdown (see Overcurrent ms
F;au/z‘ Integrator section), E. F versions 14 20 26
Figures 1b, 4b
DRAIN Low to PWRGD Low Figures 1a, 5a; A and E versions 8.2
DRAIN Low to (PWRGD - DRAIN) tPHLDL ms
High Figures 1a, 5a; B and F versions 8.2
GATE High to PWRGD Low Figures 1a, 5b; A and E versions 8.2
GATE High to (PWRGD - DRAIN) tPHLGH ms
High Figures 1a, 5b; B and F versions 8.2
TURN-OFF
. ) 128 x
Latch-Off Period tOFF (Note 3) A, B, E, F versions ms
tPHLCL
Note 1:  All currents into device pins are positive; all currents out of device pins are negative. All voltages are referenced to VEE,

Note 2:
Note 3:

Note 4:

unless otherwise specified.

Gate pulldown current after the current limit to GATE low (tPHLCL) time has elapsed.

Minimum duration of GATE pulldown following a circuit breaker fault. The MAX5921_ automatically restarts after a circuit
breaker fault. The MAX5939_ is latched off and can be reset by toggling UV low. The GATE pulldown does not release until
toFF has elapsed.

The min/max limits are 100% production tested at +25°C and +85°C and guaranteed by design at -40°C.

MAXIMN 3
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(VDD = +48V, VEE = OV, Ta = +25°C, unless otherwise noted.)
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Vou, MOSFET Q3 %, I, 5 V&, Q2irif. #
B iy _ER R K PWRGD L R, SR BRRER.

RKERET, MAX5921B/MAX5939B (H 556 8 (1 6 4%
15 B2 W75 /) DRAIN FLEAEXS T Vg B, GATE
HLE A IRES, MOSFET Q3 I, 1,5 M#FMOSFET Q2##
PWRGD I 2| DRAINUGHL I, JCHitibl.

— HPWRGD FIPWRGD fii tH A %, MAX5921/MAX5939
B R 23 D (o) B T R s

GATEImE [Ef 77
Jasha, WRFELUT #HGATEZ S UVAF, OVA
1%, EEJ‘UEEE;E%?VUVLOHM&VSENSE—VEE/J\ﬂ:SOmVc
A 45 A B IR m AR, I R B v &
13.5V. MAX5921/MAX5939 P &B4 {7 F % 1T B £ S0 K
MOSFETH GATER ERA RSB H 18V. HEHRBTH
Vpp HATE, B 6 3 A 4L % 6 GATE #I SENSE FB 7
ROTRERFREEIE, DB R ANTF R FET. 4460 0 8] it
GATEME AR (S W 171 26 H 7 0 1535053 -
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MAX5921/MAX5939

48V =75, Y& RSENSE-

T B = HIMHR T L FE U

| Veate - Vee

2V/div

I )
1 2nvdiv

10ms/div

-48V RTN
(SHORT PIN) T
-48V RTN
R4 8
3 Vo
v _1255{R4+R5+R6} w
=1 R5 + RG MAXIVI
RS MAX5921
VOV=1-255 {R4+R5+R6} MAX5939
R6 oV
Ve
R6 4
-48V @

9. #i# a1 F S

TR ER T 7%
MAX5921/MAX59397 A — A1 ifit # B FR 7 & . 24 4600
EBORTIN - RIAIN IR S 7 i € DR GIERCER: I i
RASTR LI A] e KA N 500ps Y E1F, B07 T Bl B B 4
JEIAR 32 s X T BR SR SRR S A B K AH h 2ms 19 28
i, BRI 128ps . AR 32ps B TAIA 2 32 s
. HMAXS5921/MAXS5939A 1T BUH 15 £ 500ps
(R RPBR PR FREES [|]), BOA MR T ik fee . an
R R R I (AR B 500ps,  UTHECER T 46 DA 3%
AR 1 28 1 U (e KBR UL o5 25 be ik sl . An R ik
B SR TRKRR IS 2 S LB 14), WEE B
A4 3 R SR B — OB R AR

MAX5921/MAX5939 8 & — AP #PE R B g, 24
IR IR BT IR (E To B, MAX5921/MAX5939°H
GATEMGHIAL, FFRWrIMNEFMOSFET. M3 MOSFET A
MAX5921/MAX5939 2 [0 R &1 S #GlE, &l
FNEBMOSFETHR (R 7. MAX5921/MAX5939 5T
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Bq10. K Al e

SRERMOSFET IR BCE , T REB4 T R IE AR
e, ] DASRAS B e A PR PR

RAERKWHPEG , MAX5921_TEtopgpt [RI N XWTFET,
DU MOSFET# i & #1245 & B AR 2 $4 0GB iR (8 DA T~
20°CHY, MAX5921 it EH RS-

KAERFCKTREG, MAX5939 #1F . MAX5939 fgilid
fil kR uv BRHE P ER DG REEFHEsh. BE, it
RUVEF, &R W FET BB E] 2 D8 topp-

M ERE

e FE
FEL T S 9 B O 1T PR 018 9 som v (B AU Ay . 4%
— AT RLBE, B A T R AR AR FLR N T AR
(9 I P2 TR TR IIRE . %, BEahidfEd, %
o R U 15 R D o O P O 2 2 AR R R T LR
ZHEG .S E2.0 . BEHE BRI R BUE T R R T

(Ver)? / RspnsE-
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A8V 15 ﬁzt/f %_Jén; , JPER SENSE>
TR Z BIMIR T LB

ACTIVE-HIGH
-48V RTN ENABLE MODULE
(SHORT PIN) _|
-48V RTN Vint Vour+
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IMNAXIV
MAX5921B/F PWRGD
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—~ (3
R5 VeH
Vin- Vour- 1
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VEe SENSE GATE
R3 C2
M ——t
% R2
\ L3I
o A
*DIODES INC. SMAT70A a
F11. B AR RE AR
ACTIVE-LOW
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MAX5921/MAX5939

-48VAVER = b5, SNE RSENSE-
TeRE F HIMIR T L it

-48V RTN
(SHORT PIN)

PWRGD

GND Py
R7
51kQ
R4 v 5%
5490 oo
1% AKX
v MAX5921A
RS MAX5921E %’ —
64902 MAX59394 PWRGD | RN
1% MAX5939E
ov
’/x/ f VEe SENSE GATE DRAIN
10kQ
19, |—0
R2 R3 2 3 |+
10Q 1kQ  15pF 100puF =~
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0020
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-48V ° AN\ o
*DIODES INC. SMAT70A IRF530
13, FIIPWRGDH 506 #%
TR o WER3
. T LA ng _ 150us
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e
o HHE MEAEH I oA « WER2 = 10Q
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TEHRFL B T B AR FL AL,
IcB =2 X ILOAD
Wi RspnsE!
50mV
lcB
HE, ZERMABEAR, 131 h+20%-.
VBT A VR A IR TR LA -

RSENSE=

40mV ‘
lINRUSH = 0.8x - lLoaD

RsENSE
lINRUSH + ILOAD = 0.8 X IcB(MIN)

e Ca:
_ 45uA x CL

Cc2
lINRUSH

WHECr:

VINMAX) = VGS(TH)
VGS(TH)

C1= (C2 + Cgq) X

o WRAAE 14 PR E906RE, U E LED 5 K AL O -

VIN(NOMINAL) — 2V
3 < I .gp = BMA

RAEHEFENDOURRE A€ TEESmA T, (HHEMERE
RE@% L UT LR L R R RIS 236V, MEET, LEDHL
~22mAE3.7mA. WRERTEETES1kQ, R %
RENE TVEFE BT 3958 (030 B e A\ H RS L, R AR FE S AN
48V. LEDHJT ~09mA, ¥IAN36V. HIL =~ 0.7mARf
EHTAE.

AT A B R S A RERAE R 100V AL, TR ERE— 4
5 A\ 1B ) FEL 410 1) — AR (TVS) PR MAX5921/MAX5939
Fi KHEEARAEMDT 100V, HEWE SR E  Diodes Inc.
ISMAT70A, ZfFAHEEHENTVSE .
QIR L. MEHE. SEMQ1H I #E
Bk

R7 =
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A8VAIH K IEFIES, M ERSENSE-

DY
<— 500us x 128 —»

B 14. MAX5921A 1175 AL BESE 4

BRI I B & Rpscony, AR IR YRR il S 0F, Bofi
14mQE540mQ, T FHEE100V.

PR AERRE IR T, QIEEIER M B R4 i i 4
B ISR . O PR I A A () 1 o PR U AN T PR O 1 I
BAes TAEX . X i Q1 il i 4 fit A9 %088 5ok iy
SOA FHREH PARH il £ 12

fil1:

ILoaD = 2.5A, B% =98%, WvVpg =0.96VETE TR
JE T Rpsony < 384mQuE VT . AT L HID2PAK #2519
Rps(on) < 180mQ+ Ipony = 10ARJIRL520NS 100V NMOS -
(Vishay Siliconix 2 £ i DPAK# 3. Rpgon) < 25mQ-
Ip(on) = 40AHISUD40N10-25 100V NMOS, {HHE TR
SRR, TR .«

# FIIRL520NS, BIfEE+80°CHT, HEEMRIEVp < 0625V,
RM% > 98.6%. HPp=1.56W, HTHEMRMHEHO,- =
3.1°C/W, ZRM EF S m o seiR K Yy 5oc. 4R,
f# FHSUD40N10-25 2 155199.8% DL AR, R DLAME AL
ARG

WA Ig W E AT oap P, Bi5A, W vpg AT
<1.25V. WRCoyr = 4000pF, Hi AHEBELEA36V,
I 5 A FE HL FEL 3 Bk o0 -

MAXIMN

T B =5 HIMHR T F FE U7

4000uF x 1.25V
t = —— =1ns
5A
Bt BORHEE I PABE 1 Z7E 1ms AL BT XY B 05 = 0.9°C/W .
Pp = 625W, WAt =5.6°C. REIE, X2A ).
Bil2:
ILOAD: 10A, §&$= 98% » ﬁ:ﬁ:VDS =0.96V. RDS(ON) <
96mQ. D2PAKH 3 HJIRF530 £ +25°C I Rpg(on) <
90mQ, +80°CHfRpg(on) < 135mQ. +25°CHFFEHI T
JE9.6W, +80°CHIFEH I H Z14.4W. &5 s B S5
JE1.9°C/W, RIS SRR Tt 25°C oM B
HRZysec. NRBEIERAME, FEMMARpsoN) <
44m QM IRL540NS . FI LT3 %N = 99%, Pp <4.4W,
I H 4+25°CHI Tye = +4°C (8¢ = 1.1°C/W)-
B SAE LT RTS8 I0g = 20A, Vpg =18V, t=
0.5ms, BERTO;c =0.12°C/W, Pp = 36WHIAty;c = 4.3°C-

IRELK
MAX5921/MAX5939 F1#MEBMOSFET < [8] K 4/ #1 (%
PR RIEA SR IEM LB REN L8 . BMAX5921/
MAX5939//R 1] fE 51T /MEEMOSFET Wl i &, 7 B.0# 1
BT L AR 5| 2 UK R G SRR . 1524
F7 B FE PCB b 2B B it FELREL 1) K elvin R i A7 Al Yo 441«

HIGH-CURRENT PATH

SENSE RESISTOR

)
( SENSE Ve
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MAX5921/MAX5939

-48VAVER = b5, SNE RSENSE-
TeRE F HIMIR T L it

britiibi=gea]
MAXIMUM CURRENT-LIMIT | MAXIMUM CURRENT-LIMIT
PART DCEN POLARITY FAULT MANAGEMENT DURATION (ms) DUTY CYCLE
MAX5921AESA |  Active-Low PWRGD Autoretry 0.5 1/128
MAX5921BESA Active-High PWRGD Autoretry 0.5 1/128
MAX5921EESA Active-Low PWRGD Autoretry 2 1/128
MAX5921FESA Active-High PWRGD Autoretry 2 1/128
MAX5939AESA Active-Low PWRGD Latched 0.5 1/128
MAX5939BESA Active-High PWRGD Latched 0.5 1/128
MAX5939EESA Active-Low PWRGD Latched 2 1/128
MAX5939FESA Active-High PWRGD Latched 2 1/128
EMESE (£) BHER
PART TEMP RANGE PIN-PACKAGE TRANSISTOR COUNT: 2645
MAX5921EESA* -40°C to +85°C 8 SO PROCESS: BiCMOS
MAX5921FESA* -40°C to +85°C 8 SO
MAX5939AESA -40°C to +85°C 8 SO
MAX5939BESA -40°C to +85°C 8 SO
MAX5939EESA* -40°C to +85°C 8 SO
MAX5939FESA* -40°C to +85°C 8 SO

CRA T —IF S LR
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A8V 15 ﬁ:t/f %_Jén; , INE RSENSE‘
TR Z BIMIR T LB

B AT {ERE 2%
BACKPLANE CIRCUIT CARD
- —>
GND <
; GND
' (SHORTPIN)
v,
uv DD
VAKXV
MAX5921 PWRGD
e MAX5939
—_ oV
Veg SENSE GATE DRAIN
I_" *— U+
; 1 L LUCENT
E INPUT1 JWO050A1-E
-48V (INPUTA) H—K—l ,_"DT
AVAAYS N * ° Vin-
-48V (INPUT2) :
--------- " INPUT2
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MAX5921/MAX5939

-48VAVER = b5, SNE RSENSE-
TeRE F HIMIR T L it

Ff Mt =
=z Z“Z{Hl%

CRBHE FORME M B B TR AR BE RS, WRF RO 3 AME(F S, 15 % 10 www.maxim-ic.com.cn/packages. )

INCHES MILLIMETERS
DIM| MIN | MAX MIN MAX
A | 0053 | 0.069 | 1.35 1.75
N A1 | 0004 | 0010 | 010 | 025
EI EI EI EI EI EI—' B 0.014 | 0.019 | 0.35 0.49
c | 0.007 | 0.010 [ 0.19 0.25
e 0.050 BSC 1.27 BSC
E | 0150 | 0.157 | 3.80 4.00
H

L

SOICN .EPS

E H 0.228 | 0.244 | 5.80 6.20
0.016 | 0.050 | 0.40 1.27
O J
AN
E E E E E E 2 VARIATIONS:
7 —
INCHES MILLIMETERS
TOP VIEW DIM | MIN MAX MIN MAX | N [MS012
D | 0189 | 0.197 | 4.80 500 | 8| AA
D | 0337 | 0344 | 855 8.75 |14| AB
D | 0386 | 0.394 | 9.80 | 10.00 [16| AC
D

AT

Aol e wd T ]L e

FRONT VIEW SIDE VIEW

NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH. »,

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006"). EDsQ»ﬁc!ﬁnLuég/VI/JKI/VI

3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004"). PROPRIETARY INFORMATION

4. CONTROLLING DIMENSION: MILLIMETERS. TITLE

5. MEETS JEDEC MSO12. PACKAGE OUTLINE, .150" SOIC

6. N = NUMBER OF PINS. APPROVAL DOCUMENT CONTROL NO. REV. [ q
21-0041 B |/

MAXIM it = 71 ZE &b
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