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MAX5953A/MAX5953B/MAX5953C/MAX5953D

IEEE 802.3af PD#OJFIPWM#Z#ZS,

ERIIZEMOSFET

ABSOLUTE MAXIMUM RATINGS

VA £ VEE e -0.3V to +90V
OUT, PGOOD, PGOOD to VEE....ccveceeeei.. -0.3Vto (V+ + 0.3V)
RCLASS, GATEtO VEE «oiiooieieeeiieeee -0.3V to +12V
UVLO tO VEE ceoieeeeeeee e -0.3V to +8V
PGOOD to OUT ..o -0.3Vto (V+ + 0.3V)
HVIN, INBIAS, DRNH, XFRMRH,

XFRMRL t0 GND.....oooiiiiccee -0.3V to +80V
BST1O GND ..o -0.3V to +95V
BSTto XFRMRH ... -0.3Vto +12V
PGND to GND ....oooiiiiiiiiiee e -0.3V to +0.3V
DCUVLO, RAMP, CSS, OPTO, FLTINT, RCFF,

RTCT 1o GND....oooiiiccc e -0.3Vto +12V
SRC,CStoGND................. ....-0.3V to +6V
REGOUT, DRVIN to GND ... ..-0.3Vto +12V
REGOUT to HVIN ............... -80V to +0.3V
REGOUTto INBIAS ... -80V to +0.3V
PPWM1to GND ... -0.3V to (VRegouT + 0.3V)

*As per JEDEC 51 standard.

Maximum Input/Output Current (Continuous)
OUT 10 VEE i
V+, RCLASS 10 VEE ...ooooiiiiiiii,
UVLO, PGOOD, PGOOD to VEg
GATE 10 VEE i
REGOUT 10 GND ...t
DRNH, XFRMRH, XFRMRL, SRC to GND (Average),
Tg=4125%C i 0.9A
PPWM 0 GND ..o +20mA
Continuous Power Dissipation* (Ta = +70°C)
48-Pin TQFN 7mm X 7mm

(derate 27.8mW/°C above +70°C)......ccccccovvvviieinnn. 2222mW
DU e 36°C/W
Operating Ambient Temperature Range ................ 0°C to +85°C
Operating Junction Temperature Range............... 0°C to +125°C

Junction Temperature ..o
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

(VIN = (V+ - VEE) = 48V, GATE = PGOOD = PGOOD = unconnected, GND = OUT, HVIN = V+, UVLO = Vgg, Ty = 0°C to +125°C, unless
otherwise noted. Typical values are at Ty = +25°C. All voltages are referenced to VEg, unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
POWERED DEVICE (PD) INTERFACE
DETECTION MODE
Input Offset Current IOFFSET VIN = 1.4V to 10.1V (Note 2) 10 uA
Ezzgt';icz'?ﬁﬁgtg Input dR Vin = 1.4V, up to 10.1V with 1V step 550 kQ
CLASSIFICATION MODE
%?Ziﬁfli“on Current Turn-Off VTH.CLASS | ViN rising (Note 4) 208 218 225 v
Vin = 12,6V Class 0, RRcLASS = 10kQ 0 2
t0 20V, Class 1, RRCLASS = 732Q | 9.17 11.83
Classification Current lcLASS Rbisc = Class 2, RRCLASS = 392Q 17.29 19.71 mA
25.5kQ Class 3, RRCLASS = 255Q | 26.45 29.55
(Notes 5.6) I'Class 4 RrcLass = 1782 | 366 414
POWER MODE
Operating Supply Voltage VIN VIN = (V+ - VEE) 67 Y
Operating Supply Current N '\GAZ?sEuLeVaéE\’/E\ZONt fgﬁl%nf SB'?C’ 0.4 1 mA
VIN MAX5953A/MAX5953C 37.4 38.6 40.2
Default Power Turn-On Voltage VUVLO, ON | . ) V
' Increasing MAX5953B/MAX5953D 34.3 35.4 36.9
Default Power Turn-Off Voltage VUuvLO,0FF | VIN decreasing, MAX5953A/MAX5953C 30 Vv

MAXIMV




IEEE 802.3af PD# O FfIPWME#E8,
EHITIEMOSFET

ELECTRICAL CHARACTERISTICS (continued)

(VIN = (V+ - VEE) = 48V, GATE = PGOOD = PGOOD = unconnected, GND = OUT, HVIN = V+, UVLO = Vgg, Ty = 0°C to +125°C, unless

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Default Power Turn-On/Off MAX5953A/MAX5953C 7.1
. VHYST,UVLO \
Hysteresis Voltage MAX5953B/MAX5953D 4
E’;féga' UVLO Programming VINEX | MAX5953A/MAX5953C only (Note 7) 12 67 v
UVLO External Reference VREFUVLO | VuvLo increasing 2400 2460 2502 v
Voltage '
UVLO External Reference )
V R V 19.2 2! 20. %
Voltage Hysteresis HYST.UVLO atio to VREF, uvLO 9 0 09 5
UVLO Bias Current lIN.UVLO VyvLO = 2.460V -1.5 +1.5 PA
UVLO Input Ground-Sense
Threshold VTH.G,uvLO | (Note 8) 50 440 mV
UVLO Input Ground-Sense Glitch
- 7 ys
Rejection
Power Turn-Off Voltage,
Undervoltage Lockout Deglitch tOFF_DLY VIN, VuvLo falling (Note 9) 0.32 ms
Time
Isolation Switch n-Channel Output current = 300mA, VGATE = 5.6V,
MOSFET On-Resistance Ron.Iso measured between OUT and VEg 0.6 15 Q
Isolation Switch n-Channel VasTH VGATE - VEE, OUT = V+, 05 v
MOSFET Off-Threshold Voltage output current < 1pA
GATE Pulldown Switch Ra Power-off mode, Vin = +12V 38 80 Q
Resistance
GATE Charging Current IGATE VGATE = 2V 45 10 16.5 PA
GATE High Voltage VGATE IGATE = 1A 5.59 5.76 5.93 Vv
PGOOD Assertion VouT VOUTEN VouT - VEE decreasing, VGATE = 5.75V 1.16 1.23 1.31 V
Threshold (Note 10) v Hysteresis 70 mv
PGOOD, PGOOD Assertion VGATE - VEE increasing 4.62 4.76 4.91 v
VGSEN ,
VGATE Threshold Hysteresis 80 mV
PGOOD, PGOOD Output Low VoL.PGooD | IsiNk = 2mA, VouT < (V+ - 5V) (Note 11) 0.2 V
Voltage '
PGOOD Leakage Current GATE = high, V+ - Vout = 67V (Note 11) 1 uA
PGOOD Leakage Current GATE = Vg, PGOOD - Vee = 67V 1 A

(Note 11)

MAXIMN
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IEEE 802.3af PD#OJFIPWM#E#IZS,
ERIIZEMOSFET

ELECTRICAL CHARACTERISTICS (DC-DC Controller)

(All voltages referenced to GND, unless otherwise noted. VHyIN = +48V, CiNBIAS = T1UF, CREGOUT = 2.2uF, RRTCT = 25KQ, CRTCT =
100pF, CgsT = 0.22uF, Vcss = Ves = 0V, VrRamp = VpcuvLo = 3V, Ty = 0°C to +125°C, unless otherwise noted. Typical values are at
Ty = +25°C, unless otherwise noted.) (Note 1)

MAX5953A/MAX5953B/MAX5953C/MAX5953D

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Supply Range VHVIN 11 76 \
OSCILLATOR (RTCT)
PWM Frequency fs 250 kHz
Maximum PWM Duty Cycle DmAX 47 %
Maximum RTCT Frequency fRTCTMAX (Note 12) 1 MHz
RTCT Peak Trip Level VTH RTCT 0.51 x VREGOUT \
RTCT Valley Trip Level VTLRTCT 1 Vv
RTCT Input Bias Current lINRTCT +1 pA
RTCT Discharge MOSFET RoISRTCT Sinking 50mA 35 85 Q
RDS(ON)
RTCT Discharge Pulse Width 50 ns
LOOK-AHEAD LOGIC (PPWM)
EZY;@/I o Output Propagation tPPWM VppwM rising to VxFrRMRL falling 110 ns
PPWM Output High VOH,PPWM Sourcing 2mA 7.0 11.0 \
PPWM Output Low VoL ,PPWM Sinking 2mA 0.2 Y
PWM COMPARATOR (OPTO, RAMP, RCFF)
Common-Mode Input Range VCcM_PWM 0 55 \
Input Offset Voltage 10 mV
Input Bias Current -2 +2 pA
ggl\a/l)lj’ to XFRMRL Propagation {COMPARATOR \F/;o':r;\;/RRLA:\fSF;n(QSOmV overdrive) rising to 100 ns
Minimum OPTO Voltage Vcss = 0V, OPTO sinking 2mA 1.47 V
Minimum RCFF Voltage RCFF sinking 2mA 2.18 \
REGOUT LDO (REGOUT)
INBIAS unconnected,
REGOUT Voltage Set Point VREGOUT VHvIN = 11V to 76V 8.3 8.75 92 v
VINBIAS = VHVIN = 11V to 76V 9.5 10.6 11.0
INBIAS unconnected, VHyIN = 15V, 0.25
IREGoUT = 0 to 30mA
REGOUT Load Regulation \%
VINBIAS = VHVIN = 15V, 0.25
IREGoOUT = 0 to 30mA
REGOUT Dropout Voltage INBIAS unconnected, IREGoUT = 30mA 1.25 y
VINBIAS = VHVIN, IREGOUT = 30mA 1.25
E{()ES(SETTE;?’EQ/IZIEQG REGOUT rising 6.6 7.0 7.4 \
EE&S&TTE%(ZEQ/IZE?;M%is REGOUT falling 0.7 v

4 MAXIMN




IEEE 802.3af PD# O FfIPWME#E8,
EHITIEMOSFET

ELECTRICAL CHARACTERISTICS (DC-DC Controller) (continued)

(All voltages referenced to GND, unless otherwise noted. VHyIN = +48V, CiNBIAS = T1UF, CREGOUT = 2.2uF, RRTCT = 25KQ, CRTCT =
100pF, CgsT = 0.22uF, Vcss = Ves = 0V, VrRamp = VpcuvLo = 3V, Ty = 0°C to +125°C, unless otherwise noted. Typical values are at
Ty = +25°C, unless otherwise noted.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS

SOFT-START (CSS)
Soft-Start Current | lcss | Vcss = 0V | 33 | pA
INTEGRATING FAULT PROTECTION
FLTINT Source Current IFLTINT 80 bA
FLTINT Trip Point VELTINT rising 2.7 \
FLTINT Hysteresis 0.75 \
INTERNAL POWER FETs

. VDRVIN = VBST = 9V,
On-Resistance RON,POWER VXERMEH = VSRG = OV, Ips = 50mA 0.4 0.8 Q
Off-State Leakage Current -5 +10 bA
Total Gate Charge Per Power 15 nC

FET
HIGH-SIDE DRIVER

Driver delay until FET Vgs reaches 0.9 x

(VBST - VxFRMRH) and is fully on 80 ns

Low to High Latency tLH-HS

Driver delay until FET Vgs reaches 0.1 x
(VBST - VXFRMRH) and is fully off

Output Drive Voltage VBST BST to XFRMRH with high side on 8 V
LOW-SIDE DRIVER

High to Low Latency tHL-HS 40 ns

Driver delay until FET Vgs reaches 0.9 x

Low to High Latency tLH-LS VDRVIN and is fully on 80 ns
) Driver delay until FET Vgs reaches 0.1 x
High to Low Latency tHL-LS VDRVIN and is fully off 40 ns
CURRENT-LIMIT COMPARATOR (CS)
Current-Limit Threshold
Voltage Vit 140 156 172 mv
Current-Limit Input Bias
Current IBILIM 0<Vcs <03V -2 +2 pA
. From Vcs rising (10mV overdrive) to
Propagation Delay to XFRMRL t - 160 ns
pag y dILIM VXFRMRL rising
BOOST VOLTAGE CIRCUIT (See Figure 9, QB)
Driver Output Delay tPPWMD 200 ns
One-Shot Pulse Width tPWQB 300 ns
QB Rpson Sinking 20mA 30 60 Q
THERMAL SHUTDOWN
Shutdown Temperature TsH Temperature rising +160 °C
Thermal Hysteresis TH 20 °C

MAXIMN 5
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MAX5953A/MAX5953B/MAX5953C/MAX5953D

IEEE 802.3af PD#OJFIPWM#E#IZS,
ERIIZEMOSFET

ELECTRICAL CHARACTERISTICS (DC-DC Controller) (continued)

(All voltages referenced to GND, unless otherwise noted. VHyIN = +48V, CiNBIAS = T1UF, CREGOUT = 2.2uF, RRTCT = 25KQ, CRTCT =
100pF, CgsT = 0.22uF, Vcss = Ves = 0V, VrRamp = VpcuvLo = 3V, Ty = 0°C to +125°C, unless otherwise noted. Typical values are at
Ty = +25°C, unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX UNITS
UNDERVOLTAGE LOCKOUT (DCUVLO)
Threshold Voltage VREF,.DCUVLO | VDCUVLO rising 1.14 1.26 1.38 \
Hysteresis VHYS,DCUVLO 140 mV
Input Bias Current lIN,DCUVLO VpcuvLo = 3V -100 +100 nA
SUPPLY CURRENT

From VHyin = 11V to 76V,

Vess = 0V, ViNBlas = 11V 07 15

Supply Current From VinBiAS = 11V to 76V, 4a 6.4 mA
Vcss = 0V, VHyIN = 76V
From VHvIN = 76V, Vop|O = 4V 7

Standby Supply Current VbcuvLo = 0V 1 mA

Note 1: Limits at 0°C are guaranteed by design, unless otherwise noted.

Note 2: The input offset current is illustrated in Figure 1.

Note 3: Effective differential input resistance is defined as the differential resistance between V+ and VEg without any external
resistance.

Note 4: Classification current is turned off whenever the IC is in power mode.

Note 5: See Table 2 in the Classification Mode section. Rpisc and RrcLass must be 1%, 100ppm or better. IcLass includes the IC
bias current and the current drawn by Rpjsc.

Note 6: See the Thermal Dissipation section.

Note 7: 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 UVLO does
not exceed its maximum rating of 8V when V|N is at the maximum voltage.

Note 8: When VyyLo is below VTH,G,uvLO, the MAX5953A/MAX5953C set the turn-on voltage threshold internally (VuviLo,0N).

Note 9: An input voltage or VyvLo glitch below their respective thresholds shorter than or equal to torr_pLy does not cause the
MAX5953A/MAX5953B/MAX5953C/MAX5953D to exit power-on mode (as long as the input voltage remains above an
operable voltage level of 12V).

Note 10: Guaranteed by design, not tested in production for MAX5953B/MAX5953D.

Note 11: PGOQOD references to OUT while PGOOD references to VEE.

Note 12: Output switching frequency is 1/2 oscillator frequency.

I
A
_ Uit -Vig) 1V
YOI (i1 - i)
Vini
loFFSET = IINi o
IINi +1
dR;
Iini '
IoFFSET { N~
Ve IV ViNi g Vin

B 1. ZETMIA LB /5 VR
6 MAXIMN




IEEE 802.3af PD# O FfIPWME#E8,

ERXIIFEMOSFET
HIVT (51

(VIN = (V+ - VEE) = 48V, GATE = PGOOD = unconnected, GND connected to OUT, HVIN connected to V+, UVLO = VEg, CiNBIAS = 1F,
CREGOUT = 2.2uF, RRTCT = 25kQ, CRTCT = 100pF, CBsT = 0.22uF, Ty = 0°C to +125°C, unless otherwise noted. Typical values are
at Ty = +25°C. All voltages are referenced to VEE, unless otherwise noted.)
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IEEE 802.3af PD#OJFIPWM#E#IZS,
ERIIZEMOSFET

BT EFFIE ()

MAX5953A/MAX5953B/MAX5953C/MAX5953D

(VIN = (V+ - VEE) = 48V, GATE = PGOOD = unconnected, GND connected to OUT, HVIN connected to V+, UVLO = VEE, CINBIAS = 1UF,
CREGOUT = 2.2uF, RRTCT = 25kQ, CRrTCT = 100pF, CBST = 0.22uF, Ty = 0°C to +125°C, unless otherwise noted. Typical values are
at Ty = +25°C. All voltages are referenced to VEE, unless otherwise noted.)

HVIN STANDBY CURRENT HVIN INPUT CURRENT HVIN AND INBIAS INPUT CURRENT
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IEEE 802.3af PD# O FfIPWME#E8,
EHITIEMOSFET

BRI TAIEHFM(4L)
(VIN = (V+ - VEE) = 48V, GATE = PGOOD = unconnected, GND connected to OUT, HVIN connected to V+, UVLO = VEE, CINBIAS = 1UF,
CREGOUT = 2.2uF, RRTCT = 25kQ, CRrTCT = 100pF, CBST = 0.22uF, Ty = 0°C to +125°C, unless otherwise noted. Typical values are
at Ty = +25°C. All voltages are referenced to VEE, unless otherwise noted.)
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— 0.152 /)
125
0.151 o1
100 0.150 90
0 % 50 75 100 125 0 % 50 75 100 125 0 %5 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
FLTINT CURRENT FLTINT SHUTDOWN VOLTAGE POWER MOSFETS Rps(on)
vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
85 q 29 " 07 .
84 s 28 ° 06 P
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5| i BF
Bl E4 IhgE
1,2,3,5,7, 12,13, 14, 17, [ s - " e
19, 35, 38, 46, 47, 48 N.C. RS, TNERERE. X5 ARG B ERE.
4 V+ IEHJEHA, PUIVEE S %,
PD#z 10 M R EAUE P g A . UVLOLAVEg A Z3% . MUVLOH K@ T IR, ##Fi
5 ABLHAE . UVLOME S 2 Vet IR B 19 R EBUE TR s UVLOE R V45 Ve Z (A1
(MAX5953A/MAX5953C) UVLO GRS FE B BE A R s, AT AR E IR . 43 I 46 1 R I L BELRL RIS R 25.5KQ (+1%),
ﬁﬁﬁ*ﬁm“ HLBHES . #UVLORL 2 Vo6 uvio 2 VREFUVLOZ IR, FRFFE AL T R e
6 N > A Y ab =3
(MAX59538/MAX5953D) N.C. WA, THERER:. X5 HRREA B e,
8 RCLASS PD# M Ay 432k i% & . RCLASSPAVEE A Z % . fERCLASS 5 Vep 22 8] 34 — AN H B R % &
PDAr (5 WAR 1),
P TR B A n 18 1 T MOSFET FIMIE . GATERAVEp HE%. gk ik AL BRI,
9 GATE GATE#ii i 10pAR LT . £ GATEMOUT 2 ] 4hz — Hiiif 5 100V {9 L2y, H Ttk
BRI . ¥ GATEW 30 F Veg i) KW P HEMOSFET . GATEBKZh % VEgif, Wil 42%
TREHR T IE & TAE.
10, 11 VEE TR . S P RS B n i iE 2 % MOSFET [ YA .
15, 16 ouT Wi . OUTAVEE A5, OUT 4% 2 Py ¥ B n 4l 3 SR MOSFET {9 bk . 7 #:0UT
’ % GND.
EHCEA R, PDEO MW THE . IR 45 niH . PGOODLIOUT H&%, M Voyr
18 PGOOD 5V Z 12V, HVeatett VEp@isVEL LR, PGOOD#E A SRS . 0, PGOOD
(MAX5953A/MAX5953B) L EOUT (Vour 240 H VHESV). PGOODT] DA 1 #-5 CSS# DCUVLOAH %, {f fig/4% 11
DC-DCH:fu 8%
18 PGOOD R TR, PDEORIIMIRITE . HIREi4E R4 . PGOODUVEENZ#%. “Vours
(MAX5953C/MAX5953D) VeptiZ1.2VEAR, HVearett VEemiSVELERY, PGOODHL £ Vig; 73 NPGOOD N BHZ
PWM ¥ il &% i) LA I A . CSRAPGND A 2% . M FPGND, FR T THR i P ki B 1
20 CS 156mV. #{FRFEA — AR 8, WEN, WECSHIPGND 2 a4 — AN SN IBRCIES 4
TG g .
21 PPWM PWM fikoiéii i, DAGND AZ:% . PPWM HL N FFE 3R MOSFET fik i # BT K £ 100ns .
22 GND PWM ¥ il #5 1915 5 #, GND#PGND.
23 PGND DC-DCH 28 1 2h %4, PGND#GND.
o4 css PWM 5 1 8% (4 8 B 5 I B A e 23, CSSPAGND h 2% . 7ECSSHIGND 2 [a] 45— H

0.01pF el 8 R AR A . #PGOOD N ] [ 3y PD [ {f BEPWM A il % -
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5| B BR(4E)
EL E4 IhgE
o5 OPTO PWM HL 2% A A, OPTOLAGND hy&:% . JE#0 5 (R4 1945 Bl i £ OPTO, % kL
B 2 REGOUT.
06, 27 SRC DC-DCHE 4 28 BUF 5 Th 22 4% B 3 T ZE MOSFET B U5 M % 8 . i — /IS EL {1 P BEL 322 4
' SRCHIPGND, #2{EFR .
08, 29 YFRMRL Ei%&%&ﬂ@mﬂ%%ﬁﬁﬁ, JEDC-DC #4528 WUIT 5 T 2% 2 (19 1% 13 T - MOSFET (14 s 1 i
30 DRVIN P EBL) 5 MOSFET (A 4k Zh 4 B s A, DRVINDAPGND &% . Rl — H /N0 IpF
HLZ5 32 % DRVIN £ PGND. DRVIN#REGOUT.
31,32 YFRMRH Ei&ﬁ%&ﬂ@%@ﬂiﬁﬁﬁa & DC-DCHE 4 28 BT 5% Ty 26 2% 14 1 121 T %2 MOSFET (1) Y A 1%
33 34 DRNH DC-DCHE4 28 MU 5 Th 2 4% 1 735 30 T 2 MOSFET 1 U M 7 235 .- DRNH 5 %57 A H IR 11 1F 3
: AR . E 2455 B DRNH, DU AL B I it A% FE 4 ) K T S L -
36 BST DC-DCHE BRI FH FE i A . BSTA& & I MOSFETHE Bh#8 (19 F+ R4 45 . ¢ BSTHIXFRMRH
Z () — H /N0 F R LY, R A L 9 Y L B A A 45
47 DCUVLO | DC-DCHeMdi i ) e A, DCUVLOLIGND %% . #$ HVINAIDCUVLO 2 i i B
S ERERZEGND, HEUVLOME.
39 HVIN DC-DCHE #3149 IE HL IR HL B S A, HVINDIGND R £:% . HVINEEV+.
40 INBIAS B 220 B DC-DCH 2 i A, INBIASLAGND %% . INBIAS 2 N #F2k M54 I 28
(REGOUD %A .
LR SR, REGOUT [T DC-DCH 2% MR AKX sh# ik . REGOUTLIGND 5%,
41 REGOUT | H¥4 & TDCUVLOIIMRATHRIELHVINGER, Vipgourll— BEAR . R MH— HE/N2.2pF
) P % FEL 2R 52 B REGOUT £ GND.
49 RTCT PWM il 2% (10 V5 7 41 2<% B o A, RTCTLAGND 2% . #ERTCTHIREGOUT  [a] %
$:— B, RTCTHIGND Z A% — HFE G R, & EIRG A AR .
PWM Pl R OB EF 44 A, FLTINTPAGND &% . KAtk e, %8 ZFLTINT
43 FLTINT HIHL A Y A RBSOpARY LI IR ST L . 24 Ve NS B 2. 7VIN 2 11 TR #AE . AR 57500
LA, 4 Ve B B LOVINE, T TT A .
44 RCFF PWM #2819 AT 54 A, RCFFLAGND A &% . #ERCFFAIHVIN Z [i]45 — H e, RCFFAI
GNDZ [al# — H LAY, FPAPWMAHEH % .
45 RAMP PWMF il 5 B A3k B A A A, RAMP#RCEE.
o Ep BARAE, EPTRCA B, NP T Ve, BRI EEPCBEMZ, A

TRERI .
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*R1 AND R2 ARE OPTIONAL AND WHEN USED, THEY MUST TOTAL 25.5k2 AND REPLACE R3, 25.5kQ.
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IEEE 802.3af PD# O FfIPWME#E8,

FLA R

FHIZEEO
MAX5953A/MAXS953B/MAX5953C/MAX5953D A1 PoE 24t 7 )
PDIRALSE B 1 ThRE, & 1EEE 802 3af bRt . 1% &
Hl7= 5 A PDAR AL GTIE 5. 43R5 5 DL & B A n g eIl
T FEL AL 2 B B S T O . T RN A L AR, P R AR AR
MOSFET#2LPD R & . WiMlEy, Fr A 2% RER-IE /N T
10pA R IR AT, AT fR i Thag bt 7 T Lt f2
TR . X A AR UVLOThRE, EA 5
T [ RIS PR S B RSP 1, AR M T e 2 FEL 436 1Y) FiL B 1
W, WA AETIN . g AN bR/ RR S T oA sh i .
MAX5953A/MAXS5953C HA R JH3T R UVLOI IR, H&{E
P54 802.3af bR e, T MAXS5953B/MAX5953D M| B A K 1
EEUVLOI IR, #AT FHI1Y802.3af PSE#R4.

=1. PDEE 2 R/RRrcLassIERE

CLASS | USAGE RR‘(:S'S)ASS Mug’g'g'g“\’; zg‘?’ﬁ;‘
0 Default 10k 0.44 t0 12.95
1 Optional 732 0.44 10 3.84
2 Optional 392 3.84106.49
3 Optional 255 6.49 to 12.95
4 All’;‘;’vte g 178 Reserved*
*BARARE , PR

K2 RETRREGR

EHIIFEMOSFET

TI1E#EC

MAX5953A/MAX5953B/MAX5953C/MAX5953D H1 (4 PD Hif
Uit AR R AR [ AL (Vin= V4 - VER), A =FhAR[R
M TAEREL: PDAiill. PDAr4 FIPD At . T HE
FTRR A B S N T A SR ARE SR TAE oL,
5 4 EEE 802.3af 471 (2 WEI2).

1 (1.4V < Viy= 10.1V)
TR R, E 1% 45 (PSE) 1] Vi e 0 9 A4~ 1.4V 2 10.1V
TR A FL S (B /MR LV, SR V0 5783 T A s6F B (14 E
FMEAE . Ff)5, PSEMEAV/AL, HiiA25. 5k QUFAE HELFH
BRI, AT, MAXS953A/MAX5953B/MAX5953C/
MAXS5953D PN H#BAG 64482 O B AL T oo IR AS, 2R H
/T 10pA.

PREL(12.6V < Viy< 20V)
Ay, PSEARHE PD BT BoR 1 3 R Xt PD #4740 2%
DU PSE & % & B 2 43 fic . IEEE 802.3afbrifEiE X T 54
ARG R, WFEIFR. SHEGHEZEAERCLASS 5
Vg Z 18] A9 ZMEE B (RRep ass) X AE -
PSE 3 3 7 PD i A S it i — > FEUFE, 590 8 % H PSE (9 HL
TR EPD A . M PSEi fil — 4~ T 12.6V 220V Z [H]
MR RS , %3 R A AR IR 2~ . PSEFI
SrCRTE BIX A PDIT T B T % . /-G i 45 25.5kQ
Ao 0 e BEL PR A P L T R PR A R R L, R, PD WK
{6 4 BB I B 76 TEEE 802.3afbRifE sk 2 . L BELEs {1 T1E
FERLHLBE, K 5 A A LA I

IEEE 802.3af PD CLASSIFICATION
CLASS RR‘(}';;‘SS vt (v) | CHASS CURRENT SEEN AT Vin (mA) CURRENT SPECIFICATION (mA)
MIN MAX MIN MAX
0 10k 126 to 20 0 2.00 0 4
1 732 12.6 10 20 9.17 11.83 9 12
2 392 12.6 10 20 17.29 19.71 17 20
3 255 12.6 to 20 26.45 29.55 26 30
4 178 12.6 10 20 36.60 41.40 36 44

*VINEMAX5953A/MAX5953B/MAX5953C/MAXS953DHIN G I BB (V+ - VER), N CITE & 171 I
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ERIIZEMOSFET

HEE
MR, YV EFERESETTR(Vyvioon) A b
I, ICZ 5 538 N #Pn I8 MOSFET Q1 (&8). ICiE —4
E I JR (IR A 10p A QMR 2R T FE L . Q1 A -t R
ZEPR I T MOSFET It B I A _E T, DRI PR A 7 IR T
. HTH— BRI, WAME—NR-HEEES
TRIFHE T FRAFERAY) . 24Q1 BN F -5 IR FL R 22 257
L2VRIY, HM-JEEER TSV, MAX5953A/MAX5953B
fii % PGOOD it (MAX5953C/MAX5953D fith &% PGOOD i ).«
ICHA LRI UVLOH: [ A5 B A B 8], DARMEEIEE
SR

PDEOORIR EEIE
% AT B 0] TAETE &5 67VINE R E, S48 UVLO
TFET TR (VuyLo,0n) 9 38.6V (MAXS5953A/MAX5953C) 5
35.4V (MAX5953B/MAXS5953D), i 3¢ 1 TR (VuvLo.orr)
FTE30V. MAXS5953A/MAXS953C 3T i 8 4£ UVLO Y 4
JE LB AR 4 — A ATE A A UVLO TR (2 LB 3). 4% A
JEAR T UVLOI TFR A b5t () 88 3t topr pLy B, WiFFMOSFET.
EHEPWUVLONIBR, 7EV+. UVLORMI VEgZ [A42 484
FEHLBE 2% . AR A R A% KR UVLOT TR BT 2R R
FIR2:

VREF.UVLO
VINEX
R1=255kQ -R2

KA VN, ex WUVLOT TR . f T B 4 G B T
255k QR PDATI L, FHAERISR2 2 F1%5F25.5kQ
+1%. (# AN B 3 e M 45 BsF, MAXS5953A/MAXS953C
AR AE20% (HLTR(E) Y AN EREE T PR . kR, 24
UVLOITR B AMER R B, RETTR A EUVLOT IR
f180% (HLHI(E).

R2 = 25.5kQ x

R IR %
1% 2GR A — A E i IR A D 10pA) X N FEMOSFET
(AR 75 HL . MOSFET (1 I - # B 25 PR S 1 U A R 1 |
FER, KM R S TIREHEI . ZEGATEFMOUT 2 ] #
T — A~ FR R E 28 ] i — A BRI T L . R R A%
TH IR A L
Cout
CGATE

FEPOERY. FIH,  HEFAIN T/ FLIL A9 S AU 4 100mA .

INRUSH = G x

16

PGOOD/PGOOD %4

PGOOD 2 itk FF % . = L P AR S 1 . 24 VourS Ve
MZELEL2VRIN, I HGATEH EH Veg & SV 2L B,
PGOOD# A EHZ. TN, PGOOD#H L 2 Vour Vour £
MSHVHIESY). #PGOOD B 5 CSSi#E#:, Al i G /2 11
DC-DC#:#:4% . PGOODSEtl JF #% . 1K HL -7 XL A2 45
. MVour 5 VeptAZE12VELN, 3 HGATEHFELL
Veem H5VEL ERY, PGOOD#E A FZ. TEME, 7
TEPGOOD 5 V+ 2 [H) %42 — > 100k QY 7 FLBH .

PO D AERR ] T ICHY TG . M4BT +160°CH, #
T P S HIMAX 5953AMAX5953B/MAXS953CIMAX5953D,
A HS A, iR EFER20°CIS, S IFEHITA.

DC-DC#:#: 88

MAX5953A/MAX5953B/MAXS5953C/MAXS953D b 25 T PWM
FLJRIC A BB F0 1 FEL AL . X A PR Y 5 1) S 3 T
HKMOSFET. X &g fhal | IEBOM sy, FRA
LIV ETOV I T8 i AR . B >R A R 4 07 L DR 9
INRERS e R AT RE RO WE RE AT R AE B, B2 v RNl 52
P AT IR U [R5 A 1 TR A B Tk — 2
REACE. 2mi AP GRS UVLO. #ocHiMEA
AT PR R, SR T ARG REAIAT FEAE
151125 SO0k Hz i) AR 430 SOV S /0N ) S0 A 0 24 A
HLA

IR

W e IE S N LA R = T 584, A8 A W
#80.4QTFE MOSFET {9 [F] 05 AT B 1L #$ AR, i AR B 7%
M. 52t AR 0 F A o 4 il
AIFE AN JE A A BRI T, X — s S
S EE Y

WUTF 5 L JR 4 BB 06 Mk 5577 fifh 76 R oo (40 RS R 28 N 1Y
AT ERE B . IR T BIE 3R R, EEE R
MAXS9S3AMEE (19-48V i A+ S I A% 0 25 1) FEL 3 Jir 2 ]
B4~ N-48VET A . IEBARHE . SV/3A K H (1 bs 2 HL R
FEL % [ L]
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IEEE 802.3af PD# O FfIPWME#E8,

B EREFIFIPWM #1568 [E

T LR 2, ERCEFS | BIAT 153 A 4% PWM AH# H
J£. RCFF5GND 2 [H]iZEH: — HH%, SHVINZ A& —
SUHBH . BT 19 Rk HE A TSI PWM EC A 25 (9 [R] AR A
WERAMP, f/NLEZY 2V, FH L A RER B T HVIN
UL, HEXT ERER R PR A RN . Rk FEL Y D
IRFFAERCFE S5V ZSTERI LAY . B FE /N A HL R
(PWM UVLO S [ BR)F, X 5 A9 8 K 25 423 50%
AL R R B85 2T 55 3 L 228 T b L 1) e /M -

VINEX
2xfgx VR(P—P)

Hr R IFRAE, Vrp-p) /& A HE He 10 06 — e B (S U
H2V). EFERReprT T 200kQ5 600kQZ (7] .
B L B W 1 B AR AT RE I, AT AR AR Y 15 g
. RIATIARIH R R B, /IMF 55w (PWM
LU s AH i A 1 i S o (1) 48 25 ) -

Gps = Nsp x RRCFF x CRCFF x fg
HoHp: Nop M7AE 83 IR G0 2% B 55 1) 2 £ P 1) T L

Z kM E
MAX5953A/MAX5953B/MAX5953C/MAXS5953D K A 28 M ()
ZWRAIE AR AR TR R . BSEREE TS
FBOCH I EREE], MR ER/NT 80ns OGHR. T
7= 1 [ 2 Jok e L B A 3 2 MOSFET A 3K 3 fik v 2 15 K
#110ns.

Rrcrr xCReFF =

DC-DC##%:#5HI X JE I £
#PGOOD# % EDCUVLO, Al Hif#PD#: M55 T DC-DCH
Wes &t 45 . DCUVLOM il i 3% # /EDCUVLO | #h
R4 FE HLBH(RI6 AR 17) W A0 HVIN f %y A H (22 LKL 3) .
KR TR ERIGFIRLT:

R16
VbcuvLoIN = VDcuvLo (1 + ﬁ)

H A VpeuvLomwse i A A8, 1 VpeuvLose X E

P TBR (SR 1.25V). R17 M 48 100kQ 1500k Q 2 [F]
prie

MAXIMN

EHKIIFEMOSFET
BRI

b 5 A L S A5 SR R R 3 BT 7 FEL R & e S . KOt FEL A
A B AL ERE E OPTO, FH4EOPTOFIREGOUT 2 [d]
HERE— A ERHBH .

PIEBTE IE %

HVIN— BIFaa ML, PR IR [ DCUVLO 5T & {3t FE
REGOUT Ml T 98 3 N #F 2 % MOSFET . R J — Hi/N2.2pF
(1 My e HL 25 55 REGOUT £ GND. - HVIN LDOX VigywF# /%,
AL TSVARFRE H (VREGOUT) - 79— B FFATLDO H Y i
INBIAS AREGOUTtH. JRzhJF R TAEE, Mt k&%
B EINBIASKHI S8 = e 4 JF 4R M REGOUT b HL . 3X Ff
REGOUT [ e, AT LAA 3] 10.5V (BEME), F H CHTHVIN S
REGOUT 2 [ f HL i 3H , FRARIS H A ThAE, 25

MAXIMN
MAX5953A
MAX5953B
MAX5953C
MAX59530 45V
R
M AN\, —
} R[>
PGND
—

5. R m L FOAE i B — A QU ] A6 22 i e
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ERIIZEMOSFET

Y=t}
i 3 CSS 5 GND 5| i 2 [ (9 4h HHL % (Cos ) AT LA B B
MAX5953A/MAX5953B/MAX5953C/MAXS953D i Bt
], IC LA, CossPA33pAREE RIT T IRR, HA
LR BT 27.3V. FEX B E N, Rt A (OPTO)
FAOLE Vess +0.6V. IXHE, TERIGHT B b 25 AR T R4
AR ROE , B Ak R v ICHTHLR, B 3h
P2 o L A I LB L 2 GND

i i % HAERTCT 5 REGOUT 2 [ iy HLBELFTIRTCT 45 GND
Z IR LA B R A A . PWMUAIISE 2 5 25 50%

RIRTCT SRR ) — 2. R AT 124 20 B3R e 19 4%
THEEC

1

RrreT =
( VREGOUT \

LVREGOUT -VTHRTCT J

2%(Crret +Cpea)in

H: Cpeg/EPCB AL HIUH AF (LB (E N 14pF), Vm rTCT
JERTCTIEE fil 5L, g/ I M.

FS B EREP
TS B AR 3P T B AR ICHE — i 52 M 1) 525 BT 1 2 I
ASat R, FEFE S A AT 1 3 B P ERL T S
T AMEGRE. B0, XA DR AL R R R
B, A IE i P R R RS R, 2 o PR
AN L . RS 1) 38 5 FLTINT 5 GND 2 [|] i 41432
HAE . WIS RN, HZ I R B
A EIFLTINT 9 3 ] R (L TUAE R 2.7V) . 24 Ve iy R
FEIR S 671 TPRE, FLUESSHA . — A K B A HR L
FLTINT B2 R, P, 23 i i 30 2839 F e 019 1 PR Pl (.
TUME1.9V). FLTINTHERRE, mTEHFBBEE, FiK
HEAB R Bh L FE
524 i S PR O AR G TLIML (EIO)T, SOpA B FLFTE —

I 4 JEI A PN AT ACFLTINT, - P 3RS B R0 B B P 4R T A

SRR 0 S A0 e 1 BT SR L (1

IFLTINT X tSH

CrLTINT = T4

HoA T Y 2L HUAE K 80pA, topE X PR L H A A I 3|
) At A B 1 3 A (1]
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XRE—MERHRE AR, o ReE Bl — 2o 50 8 15 SCPR

(LA H .

R AR H 2 v S S i ] BT LK 04 755 R L BEL AT L fE
tRT

CrLTINT X 0.3514

Hrr tpp2 T ZOR B B (A]

FEBR RIS B try = 10 Xty tp A HLEVE 7 JL A R 2

JLEMZ (]

RrLTINT =

e

i 3 — >4 GND Y 48 AR I % = U5 A F I8 o 14 K Bl
DCUVLOZEGND, wPABIICH#HI#. IR REGOUT
HLIEIK FDCUVLOH -, MW DC-DCHEH g .

ittt 575

FEL A T(CS) b 5 i B LA 56 Y 372 48 FEL B FH R BIR 1l 3 7
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IEEE 802.3af PD# O FfIPWME#E8,
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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.htmi
Current-Sense Resistors - -
IRC www.irctt.com/pages/index.cfm
ON Semi WWw.0onsemi.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.avXCcorp.com
Coiltronics www.cooperet.com
Magnetics Coilcraft www.coilcraft.com

Pulse Engineering

www.pulseeng.com
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MAX5953A/MAX5953B/MAX5953C/MAX5953D

IEEE 802.3af PD#OJFIPWM#E#IZS,
ERIIZEMOSFET
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MAXI
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e ;;
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.
200mV 02 ouT
38Q
[[
GATE o —| o

*MAX5953A/MAX5953C ONLY.
**MAX5953C/MAX5953D ONLY.

“**MAX5953A/MAX5953B ONLY.
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IEEE 802.3af PD# O FfIPWME#E8,
EHITIEMOSFET

TOP VIEW
TE_=2¢
s o EEEEzEER 2R
[a'a) = () a > =< o > =< w w o
1361 135: 1341 133, 1321 1311 13011201 1281 127 126 25!
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REGOUT f41: MAX5953 S
RTCT 42 1 MAX5953B i 119] N
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wie 57 | o
1 TR o
Ne. |47 1] ne.
wo [ ] ne
+ 1112034156718 191100112
Sogig SBEBES
2
THIN QFN
7mm X 7mm
*UVLO FOR MAX5953A/MAX5953C
N.C. FOR MAX5953B/MAX5953D
** PGOOD FOR MAX5953A/MAX59538
PGOOD FOR MAX5953C/MAX59530
I = L
ERIER BH1EE
PROCESS: BiCMOS
PART PGOOD or uvLO
PGOOD
MAX5953A PGOOD Adjustable
MAX5953B PGOOD Fixed
MAX5953C PGOOD Adjustable
MAX5953D PGOOD Fixed
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MAX5953A/MAX5953B/MAX5953C/MAX5953D

IEEE 802.3af PD#OJFIPWM#E#IZS,
ERIIZEMOSFET
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CRBHE FORME M B B TR AR BE RS, WRF RO 3 AME(F S, 15 % 10 www.maxim-ic.com.cn/packages. )
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L DETAIL A

APPLUICABLE TO .4mm PITCH PKG. ONLY
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EVEN TERMINAL
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[

DRALLAS /MIAXIVI

TMmE PACKAGE OUTLINE

32,44, 48, 56L THIN QFN, 7x7x0.8mm
APPROVAL 'DOCUMENT CONTROL NO. REN.
-
E |4

21-0144
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IEEE 802.3af PD# O FfIPWME#ES,
EHIIEMOSFET

HREEL ()

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

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
CUSTOM PKG. PO, DEPOPULATE D2 &2 JEDEC | DOWN
- ’ 0220 | BONDS
(re877-1) CODES  |LEADS N | Nows.| max. | win | vom. [ wax. | REV. € [aLLowED
PKG 3oL 77 “e7y 8L 747 8L 757 S6L 7x7 T2 1= 255|470 (285 2051 470148 - | ves
svwaoL | win. Tnow. [ max. | san. Tnom] wax. | wn. Tow. Tuax. | win. Tnow. T max [ mn TnomJuax| [ro77—3 |- 455 470 | 485 | 455] 4.70| 485 | - NO
A | 0.7 p75] 080 [ 0.70 | 0.75 [ 0.80 | 0.70 | 0.75 | 0.80 [0.70 |0.75 [ 0.80 [0.70 | 075 | 0.8 | [raa77-2 |- 455|470 ] 4.85 | 4.55] 4.70] 4.85 [wao-1] ves
Al 0 |o02]|005] 0 |oo0z]|oo5| 0 |002]|005| ¢ |00z (D05 | @ - loos| |[T4477-5 [- 4.55(4.70 | 485 [ 4.55| 4.70( 4.85 |WKKD—1] YES
2 020 REF. 2 REF. 120 REF. 020 REF. 020 REF. T4877-1%|13,24,3748 | 420 | 4.30 | 44D | 420 4.30]| 440 | - NO
b |025]|0.30[0.35]0.20 [ 0.25]| 0.30 [0.20 | 0.25 [0.30 | 0.20 [0.25 [0.30 | 015 [0.20 [0.25 | [T4877=3 (- 485/510152514.95] 5101525 - | VES
D |e90]7.00]7.10]6.90]7.00]7.10] 6.0 [7.00]7.10 [6.90 [7.00 [7.10 [6.80 [7.00 [7.10] [T4877-4 |- 545/560|563/545] 5601565 - | VES
E 690 | 7.00 | 7.10 | 6.90 [ 7.00 | 7.10 | 6.90 [ 7.00 [7.10 | 6.90 | 7.00 | 7.10 | 690 [7.00 | 7.10 | [T#8775 |- 24012501260} 240| 2501260 | - No
e 0,65 BSC. 0.50 BSC. 0.50_BSC. .50 BSC. 0.40 BSC. Iﬁ;;‘: - 5451560563 )9545| 5601565 | - VNEOS
« Tozl <1 —Toml =T —Tom! -1 = Teml = | - lom o3| oss 495 [5.10] 5.25 [ 4.95] 5.10[ 5.25
T5677-1 |- 520530540 [520] 530]540[ - | ves
L | 045|055 0.65|045]0.55| 065]| 030 [ 0.40] 050 [0.45 | 0.55 [ 0.65 | 0.40 | 0.50 | 0.00
u | - -1-1T-1-1-1=-1-1-01-1-1-1o03/o40]050
N 32 “ 48 44 56 *% NOTE: T4877—1 IS A CUSTOM 4BL PKG. WITH 4 LEADS DEPOPULATED.
TOTAL NUMBER OF LEADS ARE 44,
ND a 1 12 10 1+
NE a 1 12 12 1+
NOTES:

DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994,
ALL DIMENSIONS ARE IN MILUMETERS. ANGLES ARE IN DEGREES.
N IS THE TOTAL NUMBER OF TERMINALS.

THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1
SPP—012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED. THE TERMNAL #1 IDENTIFIER MAY BE ETHER A MOLD OR MARKED FEATURE.

1

2

A

A\ DIMENSION b APPLIES TO NETALLIZED TERMINAL AND IS MEASURED BETWEEN
0.25 mm AND 0.30 mm FROM TERMINAL TIP.

6. ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.

7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

A\ COPLANARTY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

9. DRAWING CONFORMS TO JEDEC MO220 EXCEFT THE EXPOSED PAD DIMENSIONS OF
T4877-1/-3/-4/-5/—6 & T5677-1.

10. WARPAGE SHALL NOT EXCEED 0.10 mm.
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY

12, NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY

-DRAWING NOT TO S8CALE-

(DRALLAS 41 /AXIL/VI

™ PACKAGE OUTLINE
32, 44, 48, 56L THIN QFN, 7x7x0.8mm
APPROVAL 'DOCUMENT CONTROL NO. REV.
21-0144 E

1EiTh %

Rev IH M I 1. 27.

MAXIM It = inZE 4L

1L 83281548 HBEIZmAS 100083
%ERIE: 8008100310
BiE: 010-62115199
f£E: 010-6211 5299

Maxim XTI Maxim i LIS (T T HL B 03 55, 10 4R (RS FIEFAT . Maxim (3 B AT (A ] A (T (TR 9 B4 T 16 2007 i AR FIHURS BB

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600 27

© 2006 Maxim Integrated Products

M AXAM 7Z Maxim Integrated Products, Inc. BT FHR .

adeG6SXYIN/OES6SXVIW/EESESXVIN/VESESGXVIN



