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ABSOLUTE MAXIMUM RATINGS

(All voltages are referenced to VEE, unless otherwise noted.) UVLO, PGOOD, PGOOD t0 VEE «.ooovvvieeiiiiiiieec 20mA
........................................................................ -0.3V to +80V GATE to VEE
...-0.3V to (GND + 0.3V) VDD, VCCvvveeeeeiiiieeeei

............................................................. -0.3Vto +12V NDRV Continuous
........................................................................ -0.3V to +8V NDRV (Pulsed for less than 1us) ........cccccoevveevieccveeen 2 1A

...-0.3V to (GND + 0.3V) Continuous Power Dissipation (Ta = +70°C)

................. -0.3V to +80V 16-Pin SO (derate 9.1mW/°C above +70°C)...............727TmW
................................................................. -0.3V to +40V Operating Temperature Range
.............................................................. -0.3Vto +12.5V MAX5941_CSE ..o 0°C 10 +70°C

............. -0.3V to (Vce + 0.3V) MAX5941_ESE ... ....”40°C to +85°C
Maximum Input/Output Current (Continuous) Storage Temperature Range ...-65°C to +150°C
OUT 10 VEE i 500mA Junction Temperature ..o +150°C

GND, RCL O VEE . vveeieeieee e 70mA Lead Temperature (soldering, 10S) ........cccccvvviiviinienns. +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

(VIN = (GND - VEg) = 48V, GATE = PGOOD = PGOOD = OPEN, V- tied to OUT, V+ tied to GND, UVLO = VEg, Ta = TMIN to +TmAX,
unless otherwise noted. Typical values are at Ta = +25°C. All voltages are referenced to VEE, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
PD INTERFACE
DETECTION MODE
Input Offset Current |OFFSET E/I\ll'\c‘)tze 12)4\/ 1101V, GND = V- = OUT = V+ 10 A
Effective Differential Input dR VIN = 1.4V up to 10.1V with 1V step, OUT = 550 kO
Resistance PGOOD = GND = OUT = V+ (Note 3)
CLASSIFICATION MODE
%fzz';';zt")” Current Turn-Off VTHCLSS | Vin rising (Note 4) 208 218 225 | V
Class 0, RcL = 10kQ 0 2

Viy = 12.6v | Class 1, RoL = 732Q 9.17 11.83
Classification Current (Notes 5, 6) ICLASS to 20V, Rpisc | Class 2, RoL = 392Q 17.29 19.71 mA

= 25.5kQ Class 3, RoL = 255Q 26.45 29,55

Class 4, RcL = 178Q 36.6 41.4

POWER MODE
Operating Supply Voltage VIN VIN = (GND - VEE) 67 v
Operating Supply Current IIN Measure at GND, not including Rpisc 0.4 1 mA
Default Power Turn-On Voltage VuvLO, ON | VIN increasing, UVLO = VEE 37.4 38.6 401 Vv
Default Power Turn-Off Voltage VuvLO, oFF | VIN decreasing, UVLO = VEg 30 Vv
Default Power Turn-On/Off VHYST
Hysteresis U\/LOY & Y
E’;:g;’;a' UVLO Programming VINEX | Set UVLO externally (Note 7) 12 67 v
UVLO External Reference Voltage VREF, UVLO | VUuvVLO increasing 2.400 2.460 2.522 Vv

2 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = (GND - VEg) = 48V, GATE = PGOOD = PGOOD = OPEN, V- tied to OUT, V+ tied to GND, UVLO = VEg, Ta = TMIN to +TMAX,

unless otherwise noted. Typical values are at Ta = +25°C. All voltages are referenced to VEE, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX [ UNITS

UVLO External Reference Voltage . o
Hysteresis HYST Ratio to VREF,uvLO 19.2 20 20.9 %
UVLO Bias Current luvLO UVLO = 2.460V -1.5 +1.5 uA
UVLO Input Ground Sense
Threshold VTH,G,uvLO | (Note 8) 50 440 mV
UVLO Input Ground Sense Glitch _
Rejection UVLO = Vee / HS
Power Turn-Off Voltage,
Undervoltage Lockout Deglitch torr pLY | VIN, VuvLo falling (Note 9) 0.32 ms
Time

Output current = Ta=+25°C 06 11
Isolation Switch N-Channel R 300mA, VgaTe = 5.6V, | (Note 11) o
MOSFET On-Resistance ON measured between

OUT and VEE Ta = +85°C 0.8 1.5
Isolation Switch N-Channel VGSTH OUT = GND, VGATE - VEE, output current 05 v
MOSFET Off-Threshold Voltage < 1pA
GATE Pulldown Switch Resistance Ra Power-off mode, ViN = 12V, UVLO = VEg 38 80 Q
GATE Charging Current Ie VGATE = 2V 5 10 15 uA
GATE High Voltage VGATE IGATE = 1A 5.568 5.76 5.93 \

- \ - VEE, IV - VEE! decreasing,

PGOOD, PGOOD Assertion Vout |, Vomre s sy 9 115 123 131 | V
Threshold OUTEN -

Hysteresis 70 mV
PGOOD, PGOOD Assertion VGATE Vas (GATE - VEE) increasing, OUT = VEg 4.62 4.76 4.91 Vv
Threshold EN Hysteresis 80 mv
PGOOD Output Low Voltage IsINK = 2mA (Note 10) 0.4 Y
PGOOD Output Low Voltage VoLpcbpe | Isink = 2mA, OUT < (GND - 5V) (Note 10) 0.2 V
PGOOD Leakage Current GATE = high, GND - Vout = 67V (Note 10) 1 pA
PGOOD Leakage Current GATE = VEg, PGOOD - VEg = 67V (Note 10) 1 PA

ELECTRICAL CHARACTERISTICS (PWM Controller)

(All voltages referenced to V-. Vpp = 13V, a 10uF capacitor connects Vcc to V-, Vcs = V-, V+ = 48V, 0.1uF capacitor connected to

SS_SHDN, NDRYV = open circuit, OPTO = V-, Ta = TMIN to +Timax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symsoL | CONDITIONS MIN TYP MAX | UNITS
SUPPLY CURRENT
Ilv+(NS) | VDD = 0V, V+ = 67V, driver not switching 0.85 1.3
V+ Supply Current = = = i mA
pply Va(S) V+. Q?V, Vop = 0V, VopTO = 4V, driver 14 26
switching
V+ Supply Current After Startup V+ =67V, Vpp = 13V, VopTO = 4V 11 UA
IvDD(NS) | VDD = 36V, driver not switching 0.9 1.3
VoD Supply Current - —— mA
IVDD(S) VpD = 36V, driver switching, VopTo = 4V 1.9 2.7
MAXIM 3
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ELECTRICAL CHARACTERISTICS (PWM Controller) (continued)

(All voltages referenced to V-. Vpp = 13V, a 10uF capacitor connects Vg to V-, Vcs = V-, V+ = 48V, 0.1uF capacitor connected to
SS_SHDN, NDRV = open circuit, OPTO = V-, Ta = TmIN to +TmaX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
V+ Shutdown Current Vss_SHADN = 0V, V+ = 67V 190 290 A
Vpp Shutdown Current Vss_SADN = OV 8 20 UA
PREREGULATORS/STARTUP
V+ Input Voltage 18 67 \
VD Supply Voltage 13 36 \
INTERNAL REGULATORS
Powered from V+, Icc = 7.5mA, Vpp = OV 7.5 9.8 12
Vce Output Voltage Vv
Powered from Vpp, Icc = 7.5mA 9.0 10.0 11.0
Ve Undervoltage Lockout Vce_uvLo | Vec falling 6.6 V
OUTPUT DRIVER
Peak Source Current Vce = 11V (externally forced) 570 mA
Peak Sink Current Vce = 11V (externally forced) 1000 mA
l;{leDSITS\ialjwlgg—&de Driver Ron ;/éjucrczm1g1\5/(,)§q>2emally forced, NDRV 4 12 Q
l;lgs?s\iaLnoCVé—Side Driver RoL \5/&?1; 11V, externally forced, NDRV sinking 16 4 o
PWM COMPARATOR
OPTO Input Bias Current VorTO = VssS_SHDN -1.00 +1.00 A
OPTO Control Range 2 3 \
Slope Compensation Vscomp | MAX5941A 26 mV/us
THERMAL SHUTDOWN
Thermal Shutdown Temperature 150 °C
Thermal Hysteresis 25 °C
CURRENT LIMIT
CS Threshold Voltage ViLIM VorTO = 4V 419 465 510 mV
CS Input Bias Current 0V <Vgs <2V, Vopro = 4V -1 +1 A
Sz;irg;:ilgté (?;r;/parator 25mV overdrive on CS, VopTo = 4V 180 ns
CS Blanking Time VOPTO = 4V 70 ns
OSCILLATOR
Clock Frequency Range VOPTO = 4V 235 275 314 kHz
Max Duty Cycle MAX5941A, VopTO = 4V 75 85 %
MAX5941B, VopTo = 4V 44 50
SOFT-START
SS Source Current Isso VSS(SHDN) = OV 2.0 4.6 6.5 A
SS Sink Current 1 mA
Peak Soft-Start Voltage Clamp No external load 2.331 2.420  2.500 \
Shutdown Threshold Vss_SHDN falling (Note 11) 0.25 0.37 0.41 y
Vss_SHDN rising (Note 11) 0.53 0.59 0.65

MAXIMN
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Note 2:
Note 3:

Note 4:
Note 5:
Note 6:
Note 7:

Note 8:
Note 9:

Note 10:
Note 11:
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All min/max limits for the PD interface are production tested at +85°C (extended grade)/+70°C (commercial grade). Limits
at +25°C and -40°C are guaranteed by design. All PWM controller min/max limits are 100% production tested at +25°C
and +85°C (extended grade)/+70°C (commercial grade). Limits at -40°C are guaranteed by design, unless otherwise
noted.

The input offset current is illustrated in Figure 1.

Effective differential input resistance is defined as the differential resistance between GND and Vgg without any external
resistance.

Classification current is turned off whenever the IC is in power mode.

See Table 2 in the PD Classification Mode section. Rpisc and RcL must be 100ppm or better.

See Thermal Dissipation section for details.

When UVLO is connected to the midpoint of an external resistor-divider with a series resistance of 25.5kQ (£1%), the turn-
on threshold set point for the power mode is defined by the external resistor-divider. Make sure the voltage on the UVLO
pin does not exceed its maximum rating of 8V when V|\ is at the maximum voltage.

When the VyvLo is below VTH, G, uvLO, the MAX5941 sets the turn-on voltage threshold internally (VuvLO,0N).

An input voltage or VyyLo glitch below their respective thresholds shorter than or equal to torrF pLy does not cause the
MAX5941A/MAX5941B to exit power-on mode (as long as the input voltage remains above an operable voltage level of 12V).
PGOQOD references to OUT while PGOOD references to VEE.

Guaranteed by design.

N
A
dR‘:(VINiH’V\Ni)_ v
et - I (et - T
ViNi
loFFSET = IiNi s
I +1
lini dRi
INi
lorser { N~——
Vi 1V i+

B 1. SFERCZE A BB R SRR
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OFFSET CURRENT (uA) DETECTION CURRENT (mA)

VpGoaD (mV)
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(VIN = (GND - VEg) = 48V, GATE = PGOOD = PGOOD = OUT = OPEN, UVLO = VEg, Vpp = 13V, NDRYV floating, Ta = TmIN to TMAX.
Typical values are at Ta = +25°C. All voltages are referenced to VEE (for graphs 1-11 in the Typical Operating Characteristics), all
voltages are referenced to V- (for graphs 12-30 in the Typical Operating Characteristics), unless otherwise noted.)
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BE TR (%)
(VIN = (GND - VEg) = 48V, GATE = PGOOD = PGOOD = OUT = OPEN, UVLO = VEE, Vpp = 13V, NDRYV floating, Ta = TMmIN to TMAX.
Typical values are at Ta = +25°C. All voltages are referenced to VEg (for graphs 1-11 in the Typical Operating Characteristics), all
voltages are referenced to V- (for graphs 12-30 in the Typical Operating Characteristics), unless otherwise noted.)

INRUSH CURRENT CONTROL INRUSH CURRENT CONTROL Vss_supn vs. TEMPERATURE
(VN = 48V) (Vin = 67V) (AT THE END OF SOFT-START)
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BRI TR (%)
(VIN = (GND - VEg) = 48V, GATE = PGOOD = PGOOD = OUT = OPEN, UVLO = VEg, Vpp = 13V, NDRYV floating, TA = TMmIN to TMAX.
Typical values are at Ta = +25°C. All voltages are referenced to VEE (for graphs 1-11 in the Typical Operating Characteristics), all
voltages are referenced to V- (for graphs 12-30 in the Typical Operating Characteristics), unless otherwise noted.)

SOFT-START SOURCE CURRENT V+ INPUT CURRENT V+ SHUTDOWN CURRENT
vs. TEMPERATURE vs. TEMPERATURE (AFTER STARTUP) vs. TEMPERATURE
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AT (EHRIE (%)
(VIN = (GND - VEg) = 48V, GATE = PGOOD = PGOOD = OUT = OPEN, UVLO = VEgEg, Vpp = 13V, NDRYV floating, TA = TMIN to TMAX.
Typical values are at Ta = +25°C. All voltages are referenced to VEg (for graphs 1-11 in the Typical Operating Characteristics), all
voltages are referenced to V- (for graphs 12-30 in the Typical Operating Characteristics), unless otherwise noted.)

MAXIMUM DUTY CYCLE vs. Vpp Vee vs- Vop
480 o 102 g
479 s o ~ e
_ a8 Vopro =4V, CS=V- 2 DEVICE POWERED FROM Voo~ |2
o 477 100
s \
5 476 — < 99
5 (&)
2 475 & DRIVER POWERED £ s
S 474 FROM Vpp )
=
= 413 97
= 172 | DRIVER POWERED
471 | FROM V4 96 - DEVICE POWERED
: ] FROM V4
470 95 ! ! |
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
Voo (V) Voo (V)
V+ SUPPLY CURRENT V+ INPUT CURRENT vs. VOLTAGE
vs. V+ VOLTAGE (AFTER STARTUP)
1.40 5 12 g
139 s |+ s
A~ ——' % 10 a g
g 1.38 / E 2:5. / Vopro=4V,CS=V- Vpp=13V |*
% 137 I % 8
(o= o
= 136
3 I S 6
=135 o 5
a Vopro =4V, CS=Vpp=V- [
3 134 =
=+ =
= 133
2
132 !
131 0
0 20 40 60 80 100 0 10 20 30 40 50 60 70 80 90 100 110
Vi VOLTAGE (V) V+ VOLTAGE (V)
Vee VOLTAGE vs. Vo CURRENT Ve VOLTAGE vs. Voc CURRENT
104 ; . “ 10.0 -
Vi =67V, 0PTO=CS = V- |2 Vpp = OPTO = CS = V- z
10.2 ‘ 5 g
S — Vpp = 36V E: 98 \ g
<100 —~__ = 97 Sl
g \ g 96 \ \
< 98 < T~ V=48V
= Vop = 13\\ S 95 I~ Py =36V —
= 96 S T~
o I < 94 T
= L I ]
9.3 I~
94 ~
9.2
92
9.1
9.0 9.0
0 5 10 15 20 0 5 10 15 20
Ve CURRENT (mA) Ve CURRENT (mA)

MAXIMV 9

gIv6SXVIN/VIP6SXVIN



MAX5941A/MAX5941B

FZFIEEE 802.3aftr/ERI
LUK P == B iR & 7 L] /PWMIZE F55

51 #si B
Bl B4 IhgE
1 Vo mIEAA . ST V.. HIEEE 18VE 67VIEE MM AR IE. WERERES — e REERERE, ™4
E‘xﬁ]?ﬁl‘ﬂ i Vcee f@?% V+#| GND.
LI AN . ZHE Voo Vppit VoML SRR . W TR T 36VRIHLIERE, W VppS v+
2 VbD BRI M TET 36V, Vpp NEESNE =S RKIAE R, #213VE36VIIHRE. H—> 47pF
B Vpp & V-o
3 OPTO JCHBEA . SR Voo AT SR 2V 2 3V,
PoashE AR . SIRE vo. BT E R 294 0.45ms/mF. 5 V-2 4 — H /N 10nF
4 SS_SHDN | M5B A. A F2W 24V EUEL K. ¥ SS_SHDN FHrF| 025V AT 4% [k pwM T il 25 JEH3
PGOOD H H 3 PD¥ [ #1E PWMEHil#% .
PR R R B G A« 2803 Veg. UVLOM T TR AR . UVLOZERE S Vgt R A
5 UvLO REBET TR . UVLOEH: 2 /ML 43 Fs g o] 7RS0T TR o AMNFSFELBEL ) R B FRLBELASVFI Yy 25 .5k Q
(1%), BUCATIRLRE . SEARFRE AL T RESUERE, T UVLOME] Vipguvio £ VrReruvLoZ
6 RCL IR E. BIRE Vego T RCLY VppZ AE# — ANHBRIEE PDAM (B 03 171K 2).
PIHE NI&IE D)% MOSFET IR . 2 H8% Vig. Aashit A GATES Kl 10pAHL . 75 GATE
7 GATE M VourllshE— H 100V P &R AT TR . ¥ GATERL R Vig Al Wi A #F MOSFET. GATEHL &
Vg AR5 2 T e
8 VEE FLR AR o B BURR B NTAIE DI % MOSFETHY itk . VeptE R -48V.
9 out Mg, S22 Vpgo SR E NIWIEY % MOSFET )itk . OUTHZEV-.
“HRLE" fenariith. mAR, WIRIFE . PGOODZ A OUT. 4 Vours Vg ZZ4E 12VLIH A GATE
10 PGOOD | t vgpf 5VELER, PGOOD#EA EHZE. &l PGOOD%)EH% OUT (f5E Vour 2 GNDARK 5V).
# PGOOD E #:i%#: (LFwHMB_EHL) % SS_SHDN I fiE /25 1 PWM il £ -
11 PGOOD “HIRLET feRdRiath . AR, WIRITES . PGOODZ MR Vige M VourS Ve ZZETE 1.2VRLA H GATE
H Vg 5VEL LR, PGOOD#HL 2 Vg & MPGOOD A M4
12 GND . ZE Vpg. GNDWIEfIA R, E#E Vo
13 oS IR A . ZHE Voo Y Vg ETEE 465mV DA BB SCHDIRIF G, ScELZ EIARR I . ¢S 2 i i Bt
FERIFRI A5 CSEM R IR B I 5 pWMEE %5
14 V- V-2 PWM il #s i G . 15482 % GND.
15 NDRV WHRIREN . SHE v-. WE5MEREE NIIE Y% MOSFET.
16 Vee S RERN ICHIE. 2% Voo A MAX5941_$RMERE. EH TIERN Vel Vpp 528, HIRMH v

R H—H 1opFHBAE— 2 0. 1pFE SR A TFSSH Ve 2 V-.
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FETIEEE 802.3aftn/EHY

LUK PR == B iR & 7 L /PWMIZE F55

F1. PDINRTR /R 1ERF

CLASS USAGE RcL (Q) MAXIMUM POWER USED BY PD (W)
0 Default 10k 0.44 10 12.95
1 Optional 732 0.44t0 3.84
2 Optional 392 3.84t06.49
3 Optional 255 6.4910 12.95
4 Not allowed 178 Reserved*
SR 4 F RS
IEZA L B MAX5941B#RHE FATE4R i 2 B AL S AU AR . PWM

MAX5941 A/MAX5941B & — 3K = FE R B IE 1C, &
TLAKM L (PoE) R4 H B Z FLIL A (PD)e MAX5941A/
MAX5941B# A4t —4~ PDIE LA —NEET DC-DC PWM
P, 0T TR B ok 3R B A SO T Y e A
MAX5941A/MAX5941B I PD#: D 4£F & IEEE 802 .3aftR
e, ATRLH PDERMTIGFIE S S PR S S A— 4
BT R TR T FL A 4 1 T A Y S AR B O . X RS
S B T [ A A S RS E (UVLo)RA K “HLIR
I RS TR .

TETINRD 2 & A TE] , S WY MOSFETH# it PDFR 5.
MAX5941A/MAX594 1B UE Ao B Bt i) it s L 3 2 8170
T1opA. AT GRFERR D EE AT By 1k b A AR AR v BT
T X g =0 uvLO H A T8 | A i

W7 LA ) S, DA P PR 7R IR FL B S BEL A 0,

FRAR RGAE DTN . 432N b s IR A 8] TE 4 Bh L i
#. MAX5941A/MAX5941B[AIB 245 A 20 (PGOOD) A
KA % (PGOOD)M “HLUELF" Hiith o e (40 #B aT 42 {it
AT UVLONIR, HEA —PIAT 802.3aftnifER)
BAE. MAX5941A/MAX5941B W] TAET PDHEIH A A
W REF T .

MAX5941A/MAX5941BH 1 PwM H Jit i 2 12 il 2% v ]

TR SO E B R . AR R T R PR B0

IR TR IO RUE M . BB AN = RS Bh IR T 2% eI a%
HEEEEEWARE, MAHIMERSIEH. PEHEY
AR RS SIR TAE. — HE =54
FLREEE SR, PRERTR T 88 o P, T H 26 = Se 2 4R it
PWM ¥ il #8512 17 I 5 (9 O B LU - PR T o i 1 e 7
275kHz, FFEHEMIMEBUEMER £10% AN . R AL H
JHHCIR /NI Rl A e AR DA 4 /NED AR 25 1] . MAX5941AF

MAXIMN

Pl 0 S RERE AN 47 o IR WO RS £ MY S 8 1
FHELER 53 5N E SANE 6 BT 7 o

SHEIREEO

T

MAX5941A/MAX5941B 52 L% £ (PD) iU 707 R H8

AFEAHABIE (Vi = GND - Vgg), A =FOARR R TAE

s pDWII. PDARAPD ALK . FTAHET TR

IBE VT80 B T B AR AR AT AR O, [RIHMKIH
& IEEE802 3aftrifE (1H 2 WLV FHHLEK 1).

1R (1.4V< Viy< 10.1V)
T, LRI (PSE)IA] Vi IR 1.4V 2101V
RN EE @AAEK V), SR IER A S
SR PSEVIHE AV/AL, LABRIAN 25 5k QFFIEFLFH 2 B AFFE
LT, MAXS5941A/MAX5941B N BB K HR 45 HL %
AT RAIRES, RIEHET/NT 10pA.
ISR INAE PD bR A AT AE R AR, U A A
GIRAR ZARE, DL MAX5941A/MAX5941B & AL
s (WLE 7). BT PSEM ARER AR (AV/ADKRITE
FRIEBEDT, PRI ZARE 5 R I B I 25900 BR R TR 25
e ot 3t 7

AEEEL (12.6V< Viy< 20V)
SPRBEAT, PSEMYE PDRTELR B IhENT PD# AT
XA T PSE RS MR 3l . 1EEES02 . 3af il &
NTOANARWES, WFRIFTR. 7R mEEE
RCL5 VEE X [A] ) #MEBHLBE (Reyp ) I AE
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B
St
N

MAX5941A/MAX5941

HE T IEEE 802.3aftr/EHT
DU PR 2 FE 12 25 7 ] /PWIMEE il 35

« RETRER

IEEE 802.3af PD CLASSIFICATION
cLass | ReL(@ | vin(v) | CHASSCURRENTSEENATViN(mA) CURRENT SPECIFICATION (mA)
MIN MAX MIN MAX
0 10k 12.6 t0 20 0 4 0 4
1 732 12.6 10 20 9 12 9 12
2 392 12.6 10 20 17 20 17 20
3 255 12.6 t0 20 26 30 26 30
4 178 12.6 t0 20 36 42 36 44
“VinAE MAXS941FIA T (Vi 7l GND) L HIME AN C 45 — B EHFHY 1
GND L
T 2.4V,
(RS
uvLo \REF/
v oo w CLASSIFICATION [ RCL
+
R1
218V 24,08 MAXIM — PGOOD
HYST MAX5941B
—| 4
R2 -
39V
/ﬁF—w
R3
VGATE, 6Y
S
1.2V, REF
VLo * EN & ’
L PGOOD
5V, REF 03
+
I:‘ ° ouT
200mV @
GATE o ° I I;m

B 2. A HER]
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FETIEEE 802.3aftn/EHY

LUK PR == B iR & 7 L /PWMIZE F55

PSEif 7 PD i At il — 4~ &, MR E PSER
FLL R PDII T . M PSEREMN —1T 12.6VE 20V
[B] (9 FEL RS, MAX5941A/MAXS5941B It i A HL T AR HE N
# 208, PSERI 4B B IX 5 PDIT A BRI TE,
Ay R A AE 25,5k Q0T I A AE EBE I U /Y R G RN
MAX5941A/MAX5941B B IR, PDWRIA Y 2 FL I B
TE TEEE802 3aftnifE ZoR 2 o i AL IS 0 S FL T

HEBE
HHREXT, 2 vy EFFERESETTR (Vyvro.on) B
LR, MAX5941A/MAX5941BZ 4 J8 N H NiWiE
MOSFET Q1 (Z WKl 2). MAX5941A/MAX5941B Hl— 1~
L IR 10pA)Y QIMME FTEHL. Q1 iy I — Mt HL ZA°FR
T MOSFET % HL /Y LR, A 1 BR il 1 76 9/ H
o N T REAIRIAAET, PN I —MEs &0
TRIEEILT BB . M QIIW-TRFLEREE 12V, A
Mt — VL T SV, MAX5941A/MAX5941B % H
PGOOD/PGOOD 55 - MAX5941A/MAX5941B B A FE
(19 UVLO i [8] F1 56 W7 i Bk 1], AR X2 B 45 19 /=
FHLHT

REFE
MAX5941A/MAX5941B i TYEE L 67V TEHEE,
AW UVLOTF AT IR ETE 39v, KHITTHEA 30V,
W ERAE UvLo B s B AT RAJE ST UvLol TR (L
Kl 3). LEARER T UVLOTR (VyyLo o), TCHE
AL, MOSFETH ). S ABREMRT uvLol]
BE (VUVLO,OFF) E](J H#I‘mﬁﬁtop}t})]‘y; MOSFET%%& °

JIE% UVLOIIFR, AIfE GNDZ® UVLO. UVLOZE Vgg
[F] S LR 2 4% o AT R DA R TR H UVLOMIET]
BB X B 1) R1F R2

R2 = 25.5kQ x VREF.UVLO
IN, EX

R1=25.5kQ-R2

A Vi, gx M UVLOMIE IR . iy T LB A I UK T
25.5kQNY PDATINFEEE , KBB4 R1F R2MAET
25.5kQ +1% . M FSMNBEIE /7 E#RET, MAX5941 [ 2
it 209% (BLE ) ZNESTTRR FEL R ] . R, 24 AhER
WAE UVLOR, R IR AH UvLOFH AT IR 80%
(LY,

MAXIMN

Vi =24V T0 60V

1

GND

AKX

MAX5941A
WO miaxs9418

B 3+ e H I 5 R E RIEBET TR

TR TR
MAX5941A/MAX5941BH il —ME I HBE S 10pA)
Xt EB MOSFET M 7T HL . MOSFET Y i — A L 25 PR 7
TR EN EFAER, Rmb R s TREER. &£
GATER OUTZ [B) 7S InAh R e 25 w] 3 — 5 J /DR I FL i o
Al R AT SRR R
Cout
Cgate

XtF PoEM A, #EVCKHIR IFHL TR HI7E 100mA W .

IINRUSH = IG X

PGOOD/ PGOOD4i 1

PGOOD IR IT ¥ mAMEEm . X Vourd Ves
MZELE 12VRAN, JF H GATERLEL Vegmith sVELER,
PGOOD#H AR, &N, PGOODHNE Voyr (BRE
Vourtt GNDZ MK 5v). ¥ PGOOD S SS_SHDNAHIZE,
A ERITH PWMEETIES . JoTT FME ERIHLRH

PGOOD &tk I i KA RE B . 2 VourT Veg
MZLE 12VRAN, JFH GATERLEL Veg@ith svELERT,
PGOOD# L & V. &I, PGOOD# A=A,
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MAX5941A/MAX5941B

FETIEEE 802.3aftr/EHI

LUK P == B iR & 7 L] /PWMIZE F55

g, Wk pSERMRE S EEE, N GNDE
VreL WK EREN 13Ve TR 42mA W 5 K 43 28 i il
i MAX5941A/MAX5941B, W& K B it 0 48 ¥ 20T
546mW, B T ICTE e = TAF IR R 09 B K B Th#E
ARk, WIE IEEE 802 3afbnifE, -2zl 1 HpSE A} B] B FR
H7E 75ms (BRAKME) Ho MAX5941A/MAX5941B 1] DLTE
e KRS B] P i A2 3% S B K AT R OINRE, T AS 2 38 B AT ]
WHBAR . 1N PSEiE /X IEEE802.3aftmifE, MW TiX4
75msEe KA TE], WA AT BEHRIC.

PWM#E |78
TR EH
MAX5941A/MAX594 1B [ HL B X 458 il 45 Al 3 i 77— £
FEEMIEERE, B0 E A IS PRI I R T B AR S
PWM LR #R LR S AT IH B . PRI EL B #S E Bir A isf
[ WEAE CSTIMN, A T B STt 2 R . S5/
BT BROAT B 1E PWM L R 28 1 Sl A . ST/
SEH A ET R, SRET MOSFET Mk 78 HLHL I
Ty 2 H i vp LS R AR I AR B FLL % . F T X AN AT
V2R VA B AR T BR UL LU 9 TIPR iy A JG 75 X6 BR 7 FEL i
THBS, 2 JE A RR A BT A et ) P A 8
MAX5941ATE AT ARE LR A SO, X R
% BE 0% AE MV R PE Y £k R RN B3k H o AR b YE .
MAX5941B:@ T 58 IE BG4, X P dids 2K i
K i 25 L ZR R IHE 509% LAPY o

FUER T, RASSHKRT 50%00 1F &GS 6E
AR, BT RUCR ] MAX5941A. BRI 2 HEREAR T
Jiad 0 MOSFETHF %11 RMSHLIL, KREHIEH Nk n]
Ik IN K DU FL R . X R BB S 2 MOSFET Y 4
FEREIN T R, H A (R A ME RS E N LR
MAX5941A T] $& A4t P ERAE R ME

LRI

Wl 7 PR T S 5RO FRLR 5 SR AT IR 1T e S B, Al s
Ji 7o i H P P S S BB T S B R 1 8 14 0 A
It FELBEL F 2 22 o
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BB TS
MAX5941A/MAX5941B 1Y N &B1E 15 28 BUR = TE #E 10 S8 3
B, b 1ciREEsrF B, FHTIEES= (R
B Sk s, 8 IciREt TERIE. JFiRE shet,
B v+ NS Voo e IMmE . Bshz)a, &
B Vppfa Eas N2 = e d fr tE A 2R E 1 V. XFP4S
g T A — AR /N HL 28 5% 56 = SR 40 1) i HE U BT, 4
T — HUEN A B .
TER T B =R dnt, 2% B8 I 550 A ik e /N I B R TR 8K
T 127Ve RSB ELIVNT 36V,
HREARTIRE, X VppFEIEE] 12,7V )G & A T # i e
o XA LR KBEAR DA I s . IR Ve BRAR
FIREPENTR (Ve = 6.6V) LR, AR 2598 5CH]
B AN A 8. RIESE RS MOSFET UK 2h #% fi
(NDRV) 57 R
AR ABENT 13VE 36V, RERNBERKI
F&, ATLLKE V4T Vpp R I R R . XA A =
23 .

PWMZHIZSRKETIE, /5 50F0K BT
MAX5941A/MAX5941B W35 30 H1 g f 171 2% F DA =2 45
J5 €T, sl
Lyl it AR IEBUEN, %% SS_SHDNG| AT
WA . B RIESIEE, WHEHRIEIT X% A T,
FIRH A s E . AR AR shist e -

ms
tstartup = 0-45F X Css

A Cog EPUABNHRA, IEWE 5PN,

Y Vs smon @I E 0.6V LRI TAE. FUashEmE
Vss_miglfé& 2.4VW%K%¥EEEEJ:° )l%‘ Vss_m_F
P 025VRL PR RHAERIZ . 24 Vel T 6.6VET R E
BIE S PP A% o ST HIA] v A s e A1 22 VE P B R 0 T
=8

MAXIN




A TIEEE 802.3aftr/ERY
LUK PR 52 FE i & 2 ] /PWMFE /7%

V+
‘7 IN INT—
HIGH- BIAS -
VOLTAGE WINDING
V- REGULATOR REGULATOR +
EN ouT —1EN ouT 0.7v
|7 ] S0 e ]

+
TMAXSO4TAONLY wo - >—
1 : 6.6V _
? oS —
COMPENSATION - R
; 26mV/us 3 0 NDRV
! | 80%/50% S
| 26mVlus ! DUTY CYCLE
e e | F R CLAMP
DI TEDT
+ A PWM ILIM

125mv

5kQ

DOPTO
(O L e
BLANKING

24 |_ P i BUF /\/B\F}\, *

ef
<]_V|j-\__‘, -

0.4V |_ +

[ 4. MAX5941A/MAX5941B PWM ¥ 75 2 GEHE & o
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MAX5941A/MAX5941B

FETIEEE 802.3aftr/EHI

LUK R =2 B IR & 2 L] /PWMIZE F&5

4.70F
250VAC

il

14148
Vin o N\ .14NR ‘ SBL2040CT
o (30V.T0 720) o o  ChHD2003 3 O t0n
Tt | - [ /
Cin ! 4.7uH
T o L g;sonmF | Cour
‘ 3% 560F 01uF

47uF
;g MAXIMN

MAX59418

IRF640N
uvLo NDRV 4‘

M1

RCL 1000 B
Roisc ¢
— cATE ‘
25.5kQ § ERSENSE
PGOOD 1100mQ
§RCL E SS_SHDN V-
Css ouT
0.1uF Vee !
3 Cec 220Q
N HOuF °
— PGooD 475k g;
(o] VEe OPTO ]
OPTOCOUPLER Ri
! h 4
o : //% 25 5kQ
! 0.1pF
|
240kQ o
TLV431 895k
B 5. IF 35 s
TIN5 7S

KL (CS) LB B AR 12 5 H B% FR 1l i i MOSFET Y14
EH . FyLRMNLZES cSTIM, KlliEHTE MOSFET
AR AT GND 2 [8] A 3 HL BHL b i e R SRR A A BT
K, wal — H 100QH A RCIGEIER 25 % CS
S5 M MOSFETIEM (Bl 5+ 6). #4E TNt &R
LB Ropnsk:

16

RsensE =0.465V /I imprimary
AT ILimprimary & 1 OBV LI «

M Vg > 465mV I 1% MOSFET K. I I HLI Bk
finh 2% FL - 31 3R B85 5 P B9 B 5 B3R A 170ns

MAXIMN




A TIEEE 802.3aftr/ERY
LUK PR 52 FE i & 2 ] /PWMFE /7%

ViN
_ _ oyt
© t— —
GND v
Coo ¥ Voo : +
;l; MAXIM
MAX5941A
uvLo
NDRV
RCL =
Roisc — GATE csS
255K PGOOD
E SS_SHDN
V,
Css
ouT
RoL Ve
- 2200
——{ PGoOD —\\V\—-
[e] ® VEe OPTO !

OPTOCOUPLER Ry
w ¥
| N

i : I

TLV431 Ro

B 6. [T BT e o

PWM LB 2§ FIF I #ME
—ANEBI 275k HZz IR % 7% L3 T 45 46l 4% 1 T e 0 %
A WIS, NDRVIF/E NWiE MOSFET. ik
wnfr, — B3R RE KT, NDRVE S KH SN
MOSFET.
MAXS5941B % i — A~ N BB B & A 2% E A7 R R
WESRHI AR S E A TR R AL, A5 L 26mVips
HECTH
PWM L RS REWEATER I . iR R PIERIEE R
IMEF S (U T MAX5941A)8 € il B 5¢ (] N iE

MAXIMN

MOSFET. 1E# TAER), NIWiE MOSFETH R A &4 T

KM

lPRIMARY XRsENSE > VoPTO - VREF - Vscomp

LH Iprimary 2T NIHIE MOSFETHHLL, Vgppie
2AVINTEREENE, Vgcompe A T IFLL 26mVps &€
FHHREE S (PRT MAX5941A). 24 MAX5941A T
IEE R0, A0 R DT S, DASRAE R AR

B
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MAX5941A/MAX5941B

FETIEEE 802.3aftr/EHI

LUK RS 52 FE 17 8 7 0 /PWM#Z

3) MR B /N A B E AT MAX5941B | K5 =

Ns , kKXRsENSE XVOUT _ gy us
Np L

X k=0.75% 1, NgM Np» 5l 728 & A1) 4 2 el
%o L2 % o R . Xl R R AR
Ropnsg D IVE ST REERME . 2 1% 55 MR R 45 7T
TE— A & S5 P i 2 254K

N4E MOSFET R IK 517§

NDRV "] 3 Ni4JiE MOSFET. NDRV A J& H A AR
KABERT FRL R AT MOSFETHME FEFR A . b T I RFX
P SCWEAE, M — HBERA S Voeo 7% MOSFET
JIT 5 09 °F- 25 L 3L S R AR R T S T AR R AL XA
FE T 0 b B S H R R B TAE R

M ER

RitSEH
PUNEFIH MAX5941B T IE B ds (B 5)00 — P
.
1) i€ B iR K.
2) 5 AE il i L
) ITEA AT BRI ELL.
4 THEEMRH S FRAM L.
5) RSB =SS F LA M.
6) THAER L A .
7) VA LR .
) VL HEHI LA
Bl SFLEE I
1)30V < Vi< 67V, Vour=5V, Iour=10A, VyippLg <
50mV. FFETTRIE N 38.6V.
2) i e g, R NI A R R1FI R2:

VRer __Ro
Vour Ri+R2

A Vepp KSR A ZEHERL T, R AT RN 5
Kl 6T 7R .
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=l s

SHOTIR
(44%) T HAS EFRIT bL . HREME VR RS RN T
200VHY MOSFET, KH&EKAEZHH 50%1 MAX5941B.
HRYE T W L

Ns . Vout +(Yp1xDwmax)
Np Dmax X VIN_MIN

o

Ng/Np = [MLE L (NS 2RISR, NPJ2 FSed [ £%).
Vour = filth FLE (5V).

Vp; = DR (P23 R AR Al 0.5V).
Dyax = K TAEd 2 O R/ ME (44%) -

VN MiN = J/DAHE (30V).

wF A

Ng , 5V+(0.5Vx0.44)
Np = 0.44x30V

R4 T 5 FE 1 L P B SR B Npo T HU B
Ng» [A] FBURAET RS, X461, Np=14, Ng=6-
X IR AR, R — AL R 200pH M
AR o T IR M 95 A 0 T A PR 1Y i VR B
R B A, WALRE R A, X8 & 5 H R
E

A5 e F e B I G AU YN T 1pHe W IZTEE
I U I BE BB R T MOSFET. 7T I JFH 22 vl e i
KRR sl 2 IR R R, JP R AR R b
R/ AL (DM]N)T}%—FJ?EVI_%:

=0.395

Vout 177

DmIN =
VIN MAXXN -Vb1
P

X VN maxFER KR ARLE (67V).

MAXIMN




4) HAL LRI AL (Ng/Np) L AUE AR,  DARH R AL s &
) i A RE B8 7 R R o 25 BT 9 5 P A 300 7Y e 9 A Rk
[ Vo AR 2O E 2 AL SR [T R L :

1-Dyay”
Ny <Np x —MAX_
R P D

’

MAX
A
Nr/Np = Z G E L
Dyax = B 28 L oK AA -

1-0.5 _14
0.5

Ng <14 x

TEHF N M i 4.

RAGEH M AL (Nj/Np) R E T NIHIE MOSFET 77 2
R AZ A FLE

FIH T AR E NVTE MOSFET F Y i Kl -URFL I

N
Vbsmax 2 VIN_MAX X(1 + é]

Vpsmax = K MOSFET I U FL /% -
VIN Max = BRHTA LT :

VDSMAX 267VX(1 + %)Z134V

RS Y AUE S A EN MOSFET, DA I /&
B .

5) LR =GR M AL (Np/Np), (8 /N A FL R RE B8 7E
Vpp/b it /N TAERE (13Vv). R TFAIHR S =%
A MmAL

Moommn+0-7 < <
VIN_MIN
VIN_MAX
A
Vopomin &/ Vpp FIEHLE (13V).
Vppmax e i K Vpp IR (30V).

MAXIMN

#E T IEEE 802.3aftr/EH]
VUK oy rE 2 FE 12 & % L1 /PWMEE 7%

VN minERDTA S (30V)o
VIN MaxCE R RHA RS (FEAEIHE B R 67V).
NpJ& F ZE2H [ 54 .

6.39<Ny <7.67

e Np=7.
6) ﬁ?&?ﬁ%iﬁ% RSENSE:

MLim

RsENSE < S
N—X1.2X|OUTMAX
=]
A
Vv R BB a1 il & T IR L (0.465V).
Ng/Np & @il i [0 2L G (4B 5/14).
IOUTMAxﬁS%ﬁEfﬁﬁﬂj L3 (ZM?U? 10A):
0.465V

RsENSE <5
> x1.2x10
14

=90.4mQ

7) HEFRHLEAE, R I E LU T (LI TR
i HELI ) 10% 1 20% 2 [8) :

(Vout +Vb)*(1-Dmin)
~ 2xLIRx275kHz X IoUTMAX

A vt R AR W IEm R (0.5V), LIR
SR FL R FEL IS B R 2 L

(5.5)x(1-0.198)
=4.01uH
0.4x275kHz x 10A

8) it HH UE P LAY I 25 B Ml ESRIRSE T i 8L« ERAR
ESRALZ, DL 80 i R BK
SRR SRV B3 UG 2] 06 iy HS 803

L>

_ 2 2
VRIPPLE = \/ VRipPLEESR t VRIPPLEC
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MAX5941A/MAX5941B

FETIEEE 802.3aftr/EHI

LUK R =2 B IR & 2 L] /PWMIZE F&5

%= 3. Tt

COMPONENT

SUPPLIERS

WEBSITE

Power FETS

International Rectifier

www.irf.com

Fairchild

www.fairchildsemi.com

Vishay-Siliconix

www.vishay.com/brands/siliconix/main.html

. Dale-Vishay www.vishay.com/brands/dale/main.html
Current-Sense Resistors - -
IRC www.irctt.com/pages/index.cfm
ON Semi Www.onsemi.com
Diodes General Semiconductor www.gensemi.com
Central Semiconductor www.centralsemi.com
Sanyo WWW.sanyo.com
Capacitors Taiyo Yuden www.t-yuden.com
AVX WWW.avXcorp.com
Coiltronics www.cooperet.com
Magnetics Coilcraft www.coilcraft.com
Pulse Engineering www.pulseeng.com
ENE T/
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VRIPPLE JEH ESRZUH : VRIPPLE, ESR*D%_\:‘HE@(& :
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TOP VIEW

D

FEE BOO__|

FRONT VIEW

NOTES:

. MEETS JEDEC MSO012.
. N = NUMBER OF PINS.

J

S RV )

1. D&E DO NOT INCLUDE MOLD FLASH.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.0067).
3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004”).
g. CONTROLLING DIMENSION: MILLIMETERS.
6

C

INCHES MILLIMETERS
DIM| MIN MAX MIN MAX
A 0.053 | 0.069 1.35 1.75
A1 | 0.004 | 0.010 0.10 0.25
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 0.150 | 0.157 3.80 4.00
H

L

SOICN .EPS

0.228 | 0.244 5.80 6.20
0.016 0.050 0.40 1.27

VARIATIONS:

INCHES MILLIMETERS
DIM| MIN MAX MIN MAX | N |[MS012
0.189 | 0.197 4.80 500 | 8| AA
0.337 | 0.344 8.55 8.75 |14| AB
0.386 | 0.394 9.80 10.00 (16| AC

0|O|0

e

SIDE VIEW

IDRALLAS VI AXIVI

PROPRIETARY INFORMATION
TITLE:

PACKAGE OUTLINE, .150" SOIC

APPROVAL

DOCUMENT CONTROL NO.

21-0041

REV.
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