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Applications

For Soft Switching Boost PFC switch, HB or AHB or LLC half bridge and full

bridge topologies.

Such as phase-shift-bridge(ZVS),LLC Application-Server Power, Telecom

Power, EV Charging, Solar inverter.

Features

Low drain-source on-resistance: RDS(ON) = 0.031Q (typ.)
Easy to control Gate switching
Enhancement mode: Vth=3to 5V

WTM90ONG65FMP

MOSFET Silicon N-Channel MOS
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A D
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Table 1 Key Performance Parameters
- Drain
Parameter Value Unit Pin 3l Tak
VDS @ Tj,max 650 Vv —'-\\
RDS(on),max 35 mQ l_
Qqive 158.2 nC Gae .
Io 90 A Pin 1 \L___
Body diode dv/dt 50 V/ns E
Sourze
Fin 3
Packaging and Internal Circuit
Part Name Package Marking
WTM9O0NB5FMP TO247 WPM 90N65FMP XXX YYWW
Thermal characteristics
Table 2 Thermal characteristics
Values
Parameter Symbol - Unit |Note / Test Condition
Min. |(Typ. |Max.
Thermal resistance, junction| - case |Rinc - - 0.205 [°C/W |-
Thermal resistance, junction| - ambient | Rina - - 62 °C/W |device on PCB, minimal footprint
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Maximum ratings
at Tj= 25°C, unless otherwise specified

Table 3 Maximum ratings

Values
Parameter Symbol - Unit |Note / Test Condition
Min. |Typ. |Max.
Continuous drain current? Ip - 90 A Tc=25°C
Pulsed drain current? Ip puise - - 240 A Tc=25°C
Avalanche energy, single pulse Eas - - 2560 |mJ |Tc=25°C,vDD=50V,L=20mH
, RG=25Q
Avalanche current, single pulse AR - - 16 A Tec=25°C,vDD=50V,L=20mH
, RG=25Q
MOSFET dv/dt ruggedness dv/dt - - 26 V/ns |Vbs=0...150V
Gate source voltage (static) Ves -20 - 20 \% static;
Gate source voltage (dynamic) Ves -30 - 30 \% AC (f>1 Hz)
Power dissipation Prot - - 500 w Tc=25°C
Storage temperature Tstg -55 - 150 °C
Operating junction temperature Tj -55 - 150 °C
Soldering Temperature Distance T 260 °c
of 1.6mm from case for
Os . 3) Vbs=0...400V, Isp<=48A, Tj=25°C
E{everse diode dv/dt dv/dt - - 50 V/ns see table 8
1 Limited by Tjmax. Maximum Duty Cycle D =
2)0.50 Pulse width t, limited by Tjmax
3)|dentical low side and high side switch with
identical Re
Table 4 Reverse diode characteristics
Values . i
Parameter Symbol - Unit |Note / Test Condition
Min. |[Typ. |Max.
Diode forward voltage Vsp - 0.61 |- \% Ves=0V, lF=1A, Ti=25°C
Reverse recovery time trr - 173.5 |- ns Vr=400v,IF=44.24,di/dt=100A/us
see table 8
Vr=400v,IF=44.2A,di/dt=100A/us
Reverse recovery charge Qr - 1.19 |- uC see table 8
Peak reverse recovery current frem - 12.7 |- A Vr=400v,IF=44.24,di/dt=100A/us
see table 8
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Electrical characteristics
at Ti=25°C, unless otherwise specified

Table 5 Static characteristics

Values ] o

Parameter Symbol - Unit |Note / Test Condition
Min. (Typ. |Max.

Drain-source breakdown voltage Vigr)pss 655 - - \% Ves=0V, Ib=250uA
Gate threshold voltage Vies)th 3 5 V Vbs=VGas, Ib=250uA
Zero gate voltage drain current Ipss ) ) 5 uA  |Vbs=650V, Ves=0V, Tj=25°C
Gate-source leakage current less - - 100 |pA Ves=30V, Vbs=0V
Drain-source on-state resistance Ros(on) - 0.031 10.035 |0 Ves=10V, Ip=28A, Tj=25°C
Gate resistance (Intrinsic) Ra - 1.2 - Q f=1MHz, open drain

Table 6 Dynamic characteristics

Values ) o
Parameter Symbol - Unit |Note / Test Condition
Min. (Typ. |Max.
Input capacitance Ciss - 6033 |- pF Ves=0V, Vbs=400V, =1MHz
Output capacitance Coss - 169 |- pF Ves=0V, Vps=400V, =1MHz
Reverse transfer capacitance Crss - 121 |- pF |Ves=0V, Vbs=400V, F1MHz
. Vop=400V, Ves=13V,[p=44 2A
Turn-on delay time td(on) - 676 |- ns Re=1.8Q:see table 9
s Vop=400V, Ves=13V,p=44.2A
. Vop=400V, Ves=13V,/p=44.2A
Turn-off delay time taofr - 30 - NS | Rs=1.80:see table 9
. Vop=400V, Ves=13V,/p=44.2A
Fall time ks - 325.4 |- NS |R.=1.8Q:see table 9

Table 7 Gate charge characteristics

Values
Parameter Symbol Unit |Note / Test Condition
Min. |Typ. |Max.
Gate to source charge Qqs - 45 - nC |Vbb =480V, Ib =44.2A, Vs =10V
Gate to drain charge Qo - 61 - nC | Vob =480V, Ib =44.2A, Ves =10V
Gate charge total Qq - 158.2 |- nC Vbp =480V, Ib =44.2A, Ves =10V
Gate plateau voltage Vilateau - 6.14 |- \% Vob =480V, Ib =44.2A, Ves =10V
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Electrical characteristics diagram

Diagram 1: Typ. output characteristics Diagram 2: Typ. Coss stored energy
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Vps, Drain-source voltage (V) VdS(V)
Io=f(Vbs);Ti=25 °C; parameter: Ves Eoss=f(VDS)
Diagram 3: Typ. transfer characteristics Diagram 4: Typ. gate charge
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Vgs, Gate-source voltage (V) Qw Total Gate Charge (nC)
Io=f(Ves);parameter: T; Ves=f(Qgate);In=44.2A pulsed; parameter: Voo
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Diagram 5: Drain-source breakdown voltage Diagram 6: Typ. capacitances
850
S
S 800 i
g d
e vd
3 / —
5 / L
? 750 [=1
c / S
@
g vd 0
g d
a /
& /
© 700 v
7
2
650 10 T T T T T T T T T T T T
-60 -40 -20 0 20 40 60 80 100 120 140 160 0 100 200 300 400 500 600
Tj, Junction temperature (C) Vos, Drain To Source Voltage (V)
Veross)=f(Tj);lo=10mA C=f(Vbs);Ves=0V; =10 kHz
Diagram7:Typ. On-Resistance vs. Junction Temperature Diagram 8: Safe operating area Tc=25 °C, TO247
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Test Circuits

Table 8 Diode characteristics

Test circuit for diode characteristics Diode recovery waveform
Io 4 dic/di
te=tg+ T
RG1 i— 0r=05+0¢
t r"
hd Vbs = — — s ke
T
RGZ ||_ ) < QS’ = 10% {ppy 1
‘ — RRM 7 di, /dt -
90% /ey
=
Y
Ra1= Raz
Table 9 Switching times

Switching times test circuit for inductive load

Switching times waveform

4
+ Vgs = T
Ves
o
l — = ' —ty(o ts
F -

JG_D - g >

TablelO

Unclamped inductive load

Unclamped inductive load test circuit

Unclamped inductive waveform

V(BR)DS
| ¢ Vb +
D : Vs = f— —
— = Vos Vbs
b =
JL
Ver1.53

www.wpmtek.com



V\,‘?M % K WTM90N65FMP

MOSFET Silicon N-Channel MOS
y " " . |

Package Outlines
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Figure: Outline TO247

Marking
WPM WPM=WPMtek's Logo
90N65FMP 90N65FMP=Marking
XXX YYWW XXX YYWW=Date Code

Il

WPMtek reserves the right to make changes to the product specification and data in this document without notice. WPMtek makes no warranty,
representation or guarantee regarding the suitability of its products for any particu lar purpose, nor does WPMtek assume any liability arising from the
application or use of any products or circuits, and specifically disclaims any and all liability, including without limitation special, consequential or
incidental damages. Any enquiry ,please write to sales@wpmtek.com for futher information.
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