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ABSOLUTE MAXIMUM RATINGS

All Voltages are Referenced to VEE, Unless Otherwise Noted.

Supply Voltage (VpD - VEE ) ... -0.3V to +100V
DRAIN, PWRGD, PWRGD -0.3V to +100V
PWRGD to DRAIN -0.3V to +95V
PWRGD to VDD........... -95V to +85V

SENSE (Internally Clamped) -0.3Vto +1.0V
GATE (Internally Clamped) .... -0.3V to +18V
UV and OV -0.3V to +60V

Current Through SENSE
Current into GATE
Current into Any Other Pin...
Continuous Power Dissipation (Ta = +70°C)

8-Pin SO (derate 5.9mW/°C above +70°C)..........c....... 471mW
Operating Temperature Range .............cccccoceiie
Junction Temperature
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 = OV, VDD = 48V, Ta = -40°C to +85°C. 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 VDD 20 80 \
Supply Current IDD (Note 2) 0.7 2 mA
GATE DRIVER AND CLAMPING CIRCUITS
Gate Pin Pullup Current IPU GATE drive on, VGATE = VEE -30 -45 -60 pA
Gate Pin Pulldown Current IPD GATE drive off , VGATE = 2V 24 50 70 mA
External Gate Drive AVGATE | VGATE - VEE, 20V < Vpp < 80V 10 13.5 18 vV
GATE to VEg Clamp Voltage VascLMP | VGATE - VEE, Igs = 30mA 15 16.4 18 Vv
CIRCUIT BREAKER
Current-Limit Trip Voltage VeL VcL = VSENSE - VEE 40 50 60 mV
SENSE Input Bias Current VSENSE = 50mV -1 -0.2 0 pA
UNDERVOLTAGE LOCKOUT
'\;‘Otlet;r;l :i”gdhe”’o'tage Lockout VUVLOH | VDD increasing 138 154  17.0 v
'\;‘Otlet;r;l Eg\ie”’onage Lockout VUVLOL | VDD decreasing 1.8 134 150 v
UV PIN
UV High Threshold VUVH UV voltage increasing 1240 1255 1.270 v
UV Low Threshold VuvL UV voltage decreasing 1105 1125 1.145 vV
UV Hysteresis VUVHY_ 130 mV
UV Input Bias Current IINUV -0.5 0 pA
OV PIN
OV High Threshold VOVH OV voltage increasing 1235 1255 1.275 \Y
QV Low Threshold VovL QV voltage decreasing 1.189 1205 1.221 Vv
OV Voltage Reference Hysteresis VOVHY 50 mV
OV Input Bias Current lINOV Vov = VEE -0.5 0 pA
PWRGD OUTPUT SIGNAL REFERENCED TO DRAIN
DRAIN Input Bias Current IDRAIN VDRAIN = 48V 10 80 250 | pA
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ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

DRAIN Threshold for Power-Good vpL | VDRAIN - VEE threshold for power-good 1.1 1.7 2.0 v
condition, DRAIN decreasing

GATE High Threshold Vg | AVGATE - VGATE threshold for power-good 1.0 1.6 20 v
condition, AVGATE - VGATE decreasing

PWRGD, PWRGD Output | PWRGD (MAX5920A) = 80V, VDRAIN = 48V, 10 A

Leakage OF | PWRGD (MAX5920B) = 80V, VDRAIN = OV H

BVRES VPWRGD - VEE; VDRAIN - VEE < VDL,

PWRGD Output Low Voltage VoL ISINK = 5mA (MAX5920A) 0.1 0.4 Y
VPWRGD - VDRAIN; VDRAIN = 5V,

PWRGD Output Low Voltage VoL ISINK = 5mA (MAX59208) 0.1 0.4 Y

OVERTEMPERATURE PROTECTION

Overtemperature Threshold Tor Junction temperature, temperature rising 135 °C

Overtemperature Hysteresis THYS 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 tPLHVL Figures 1a, 3 3.4 us

SENSE High to GATE Low tPHLSENSE | Figures 1a, 4a 1 3 us

Current Limit to GATE Low tPHLCL Figures 1b, 4b 350 500 650 us

DRAIN Low to PWRGD Low MAX5920A, Figures 1a, 5a 1.8

DRAIN Low to (PWRGD - DRAIN) tPHLDL us

High MAX5920B, Figures 1a, ba 3.4

GATE High to PWRGD Low MAXB5920A, Figures 1a, 5b 1.6

GATE High to (PWRGD-DRAIN) tPHLGH us

High MAX59208B, Figures 1a, 5b 2.5

TURN-OFF

Latch-Off Period toFF | (Note 3) 128 x ms

tPHLCL

Note 1:

unless otherwise specified.

Note 2:
Note 3:

Current into Vpp with UV = 3V, OV, DRAIN, PWRGD, SENSE = VEg, GATE = floating.
Minimum duration of GATE pulldown following a circuit-breaker fault. The circuit breaker can be reset during this time by

toggling UV low, but the GATE pulldown does not release until torr has elapsed.

Note 4:

M AXIN

Limits are 100% tested at Ta = +25°C and +85°C. Limits at -40°C are guaranteed by design.

All currents into device pins are positive; all currents out of device pins are negative. All voltages are referenced to VEE,
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(Vpp = 48V, VEE = 0V, Ta = +25°C, unless otherwise noted.)
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MAXIN




-48V A il 1k 1= 75

S & Rsense

*DIODES INC. SMAT70A.

ACTIVE-HIGH
-48V RTN ENABLE MODULE
(SHORT PIN) T
-48V RTN Vine Vour+
Vop
R4
MAXIM ]
MAX59208 PWRGD
w ON/OFF
N +
02 -
R5 VeH N
*— Vin- Vour-
G AVGATE T Vee 1j
- & ov Vo
R6 T DRAIN
Vee SENSE
-48v ° <
*DIODES INC. SMAT70A Qt
12 gy HE T R E B
ACTIVE-LOW
-48V RTN ENABLE MODULE
(SHORT PIN) T
~48VRIN Vit Vours
Vop
R4
MAXIMN ]
MAX5920A PWRGD
w ON/OFF
1+
—/ 03
RS Ve N 02
*— iy Vour-
4 AVGATE + Vee 1j
- & ov Vool _
R6 T DRAIN
VeE SENSE GATE
R1
-48v °

& 13 % LT A R (8 E BB

M AXIN
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MAX5920

48V 1 FES
IME& RsensE

48V RTN
(SHORT PIN) —| WS
48V RTN .
R7*
R4 51kQ
)
549k 5%
1 Voo
v
. 2|
6490 MAXIMN s e
1% MAX5920A
ov
K Ve SENSE GATE DRAIN Voo
10k 5
R3
% ke 1onF
5% 100V
AMA— |+ c3
—~ 100uF
cr ?Sﬂ 100V
R1 —— 470nF 59
0.02Q 2V
5%
48V . NV )
at
“DIODES INC. SMAT70A. IRF530
“*OPTIONAL.

& 14 I }Hf PWRGD 4K 5 3t #

Y DRAINH & FEMEE vy, JFH GATEHJE KT
AVGATE - Vou . Q2% , PWRGD # F i K1 f.7-,
Fr .

PWRGD 155t fig R ¥ 5 LED s6#E, 5 JRE
EH (A 14 BiR) (20 “TOHEEEEB R F0) .
MAX5920B i) DRAIN HLIEAAXT T Vgg A, GATE i
FE AR, AHERH MOSFET Q3 TR Wi IR, fE1H1
P # MOSFET Q2 PWRGD 5| i £ {2 2 DRAIN 5|
FJ LT~ MOSFET Q2 WSt B8 e Y b 4ir o 37, AL B 0BT
1 DRAINH R AL #] VDL, Jf H GATEH & K T
AVGATE - Vou I, MOSFET Q3% , 1145 Vggfilf, Q2
W7 FF o BEH R b K PWRGD L, FF R kB .

GATE i B /E 75

Bsha, WRFEUT &4 GATEZES : UV A&, OV
AL, BB ES T Vyvion Y & Vsense - Ve M T
50mV. FIA 4SpA R UREL FA R, K L R
Vgg m 11 3.5Ve MAX5920A/MAX5920B P #Riik iz HL i

14

A B PR S MOSFET B9 GATE HUE I A 22 B 18V .
TEPRH THE Vpp W], B AY ) &% 47 H % GATE Al
SENSE HL A A REAR 45T, DA 2 4h JF /8 FET. i
E) HebR i, GATE il id S0mA HL it fL 2 I T

MAX5920A/MAXS5920B £ 1% — A~ P4 &R il )% i W0 2% ,
MR S B ST R E TorB . MAXS5920A/
MAX5920B # GATE i HL &, I < W7#M%5 MOSFET . 1l
S MOSFET Hl MAX5920A/MAX5920B 2 [A] A K 4 i) 3 44
WA, G5 A A 2 EB MOSFET 2 1 #4i 91 4 MAXS5920A/
MAX5920B % #MiF MOSFET Wtk ik &, i T K#RSr
WREFEAEINL, AT RAFR A i SR 9 RUR
RAEPSLWIH R . MAX5920A/MAX5920B X i MR
FET, 7%l ik UV 5 el 5 b e R 4506 i i i
W& ik Uvin, S HTE topp B A FFLEAFF FET A
Wk A, MOSFET #f #i 4 51 2410 & B IG5 4 5% 1Bt
& E LR 20°C i, A EHE .

MAXIN




Bz e 2

% 7EEE FE
FHL 2% BT % ¢ 1) PR 970 1 BR 4 13 5 9 S0mV (SRR o R —
AN PRHLBE, R R T R ORRR o TAE R BT A
FERE ST al KFIR IR . E%, Baadfd, i
P IARE SRR HL S B A R B A T L
MM 15672 2.0M. HERABHEMNFEHRKTF
(VcL)?/ RepNsE »

A IHA R IR
o i E A A
Cp=C2+C3 + b ABA
o i sE A HLE I oD
o LR ORI AR LU, A
Icg=2xIL0AD
o W5 RspnsE:
omV
lce
HE, BEIMAEHESRR, IcgW3Hh £20% -
o IR T A T A TR T LA

5
RSENSE=

40mv
lINRUSH < 0.8 x - lLoaD
RSENSE

IINRUSH + ILOAD < 0.8 X ICBMIN)

o i C21H:
Cy = 45pA x Cp
lINRUSH
o IHHCIMHE:
V -V
1= 0+ Gy Y~V
H
o TiER3ME:
Rs < 1%& (WL K 1KQ)
2

o HER2=10Q-

M AXIN

48V = FIES
IME& RsensE

o HNRAHIE 14 B R BOCEE, WIEHE LED & B¢ H.BH A
R, = VIN(NOMINAL) — 2V

3MA < ILep £ 5mA
JUEHE PR AR A F8E TAETE SmA R, (B3 R
AEWS SUVF LR BT BRI 2 36V, ULET, LED Hiii=
22mA % 3.7mA. WASK R7 ETE S1kQ , JEHIL 1% 6E %
T AEAE i 3 BRI R AR R Y B, W AR AE A
48V . LED H.iii = 0.9mA, #ii AN 36V, HLi = 0.7mA if
1EH TAE.
MR A RS EBERLEE] 100V PA L, Rk —
A A B (8] B A0 ) AR (TVS) IR 2 MAXS5920A/
MAXS5920B 4 fie KA B IS 100Ve FCEUE 5 A -
Diodes Inc. ) SMAT70A , 45 & HE IETVS .
PERE QI ML H JRHL . AR Ui AR Q1 AT AR
HER

BVpgs = 100V

Ipony = 3 x ILoAD
DPAK « D?PAK & TO-220AB

BRI Y % Rpgony - AR TV A0 BR 4 1, Bt
14mQ #540mQ, i FFHE 100V o

PR AE AR E TR IR, Q1 IR A LT R £ i BT e
B R o 4 H LR R R ) T HR I AN R R T SO 1 R
W22 & TAEK PR . X Q1 i ry 42 Ik B SOk iy
SOA 1% Bsf FBEL i 229 72

i

ILoap = 2.5A, B = 98%, M Vpg = 0.96V = 7E T
J£F Rps(on) < 384mQ A PFAY. 7% H D2PAK £ /Y
Rps(on) < 180mQ . Ipon) = 10A ff IRL520NS 100V
NMOS - (Vishay Siliconix 2 & # )t DPAK #%£. Rpgon)
=25mQ. Ipn)=40A ) SUD4ON10-25 100V NMOS, {H
HEBRAER, M.

# JH IRL520NS, R {#7E +80°CHf, i fEfIE Vpg <
0.625V, RUF 298.6% . HPp=<156W, T EHMHE A
0jc=3.1°C/W, Wik LFt&m Al E R 5°C. Y
S5, i SUD40N10-25 135 99.8% DL L iyais, LA
M A B B
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MAX5920

-48V A1k 1l 7
SME Rsense
WA 1eg WEN I oap MFIAE, 2 SA, W Vg ATEUM

fif%] < 1.25V . MR Cour = 4000uF . 4 A HLIE B2
A36V . U SA T HLHLYE Bk o -

_ 4000uF x 1.25V _
e

ms

o SR E B BB 2R TE Tms AL BT X R Y 05¢ =
0.9°C/W. Pp=625W, M| Atjc=5.6°C. R, KRR
BAPiE

Bl2:

ILOAD = 10A, ’))&%: =98%, ftllF VDS =096V. RDS(ON)
< 96mQ. D2PAK ¥ IRL530%IH +25°C B RDS(ON)
<90mQ, +80°CH} RDS(ON) < 135mQ. +25°CHf1 }:*%ﬁﬁ
JE9.6W, +80°C I I AEHUE 14.4W o TR Sh7e#iH
J& 1.9°C/W, R Y SR Y BT 22 b +25°C b7 i B v
k2 5°C. Wy E B IR R, % IR Rpson
< 44mQ ¥ IRL540NS - A LAT4E] 1 = 99%, Pp < 4.4W,
It B +25°C B Ty = +4°C (Byc = 1.1°C/W) »

B 9% 2550 F A4 BV 3 79 5 Top = 20A, Vg = 1.8V, t=
0.5ms. BEE 0;c = 0.12°C/W. Pp = 36WHl Atyc =
4.3°Co

HIGH-CURRENT PATH

»
>

SENSE RESISTOR

( SENSE Ve

MAXIM
MAX5920A
MAX59208

15 a8 o HE B SE R Kelvin £ 0 9 75 4R 41

TREK

MAX5920A/MAX5920B H14}#F MOSFET 2 [8) K 4 f) # 4%
A AR A ROR FERCCWT I BE M R B . K MAXS920A/
MAX5920B /3 7] € 52 41 #8 MOSFET ¥t fifr i, Jf HL{#
JHEE 58 0 HL B A 51 2 LIRS W I 1) B S 280R (181 15)

brigesi=1=]
PART PWRGD POLARITY FAULT MANAGEMENT
MAX5920AESA Active low (PWRGD) Latched
MAX5920BESA Active high (PWRGD) Latched
16 MAXIMN




48V K 15 FlES
S & Rsense

AT {EEE %
BA(EK_P_LAEN_E_ CIRCUIT CARD
-48V RTN !
-48V RTN
I~ (SHORT PIN)
E Vop
! uv
; MAXIMN SWRGD
' MAX5920A
. ov
I Vee SENSE GATE DRAIN
E >—/\/\/\,—| |—0
i ®— Vin:
, % 1 Ji LUCENT
' NPUTH JWO50A1-E
-48V (INPUTH) 1
( )i: AN\ — \ ] T
-48V (INPUT2) : R A
_<:
v INPUT2

BHIER

TRANSISTOR COUNT: 2645
PROCESS: BICMOS
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48V 1 FES
IME& RsensE

E Y —d
=) #HIEE L
m:l (7 0 Bt B 4t Y e 2 Il BB R el B RE A, R B O Y B B AN ELE B, & i www.maxim-ic.com/packages .)
> 2
o
[
< INCHES MILLIMETERS 5
pM| MIN | MAX | MIN MAX 3
A [ 00530069 | 135 1.75
N A1 [ 0.004 [ 0010 | 010 [ 0.25
[ B | 0014 | 0019 [ 035 | 049
Cc | 0007 [ 0.010 [ 019 | 0.25
e 0.050 BSC 1.27 BSC
E | 0150 [ 0.157 [ 3.80 [ 4.00
E H H | 0228 | 0.244 | 5.80 6.20
L | 0016 [ 0.050 | 0.40 1.27
O
AN
H H H H H H a VARIATIONS:
1
INCHES MILLIMETERS
TOP VIEW DIM| MIN | MAX [ MIN | MAX |N |MS012
D | 0189 | 0197 | 480 | 500 [8[ AA
D [ 0337 [ 0344 | 855 | 875 [14] AB
D | 038 | 0394 | 9.80 | 10.00 [16] AC

’ l
;—| e |— —| |8 A‘;_—,L/; %‘LL o«nswﬁ;

FRONT VIEW SIDE VIEW

NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH. -,

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006"). ED:%%&&@Q/V'/JK'/V'

3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004”).

4. CONTROLLING DIMENSION: MILLIMETERS.

5. MEETS JEDEC MsS012. PACKAGE OUTLINE, .150" SOIC

s’ N = NUMBER OF PINS’ APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0041 B |/

MAXIM 1t 5= 75 55 4b

Jt83281F4  HBEI%%3 100083
%2R IE: 800810 0310

FiE: 010-6201 0598

f&E: 010-6201 0298
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