/AAY WTM20N65FMP/FF

650V N-Channel Multi-EPI Super-Junction MOSFET

Features

- 20A, 650V@ T max :Rps(on) =160MQ@Ves = 10 V
- Low gate charge(typ. Qg = 33.5nC)

- High ruggedness

- Ultra fast switching

- 100% avalanche tested S S

- Improved dv/dt capability T0-247 © ° TO-220F ©

General Description D

This Power MOSFET is produced using WPMtek's advanced
Super-Junction MOSFET technology.
This advanced technology has been especially tailored

to minimize on-state resistance, provide superior switching G
performance, and withstand high energy pulse in the
avalanche and commutation mode. These devices are well
suited for high efficiency switched mode power supplies. S
Absolute Maximum Ratings T¢ = 25°C unless otherwise noted
Symbol Parameter WTM20N65FMP / WTM20N65FF Units
Vpss Drain-Source Voltage 650 \%
| Drain Current - Continuous (T¢ = 25°C) 20 A
P - Continuous (Tc = 100°C) 11.8 A
Ipm Drain Current - Pulsed (Note 1) 55 A
Vass Gate-Source Voltage +30 \%
EAS Single Pulsed Avalanche Energy (Note 2) 384 mJ
lar Avalanche Current (Note 1) 3.9 A
Ear Repetitive Avalanche Energy (Note 1) 1.6 mJ
Peak Diode R dv/dt Note 3 50
dvidt eak Diode Recovery dv. (Note 3) Vins
MOSFET dv/dt 100
P Power Dissipation (Tc = 25°C) TO-220F 36 W
° Power Dissipation (Tc = 25°C) TO-247 151
Ty, Tste Operating and Storage Temperature Range -55 to +150 °C
Maximum lead temperature for soldering purposes, o
To . 260 C
1/8" from case for 5 seconds
* Drain current limited by maximum junction temperature.
Thermal Characteristics
Symbol Parameter WTM20N65FMP / WTM20N65FF |  Units
Rauc Thermal Resistance, Junction-to-Case 3.5 CIW
Rass Thermal Resistance, Case-to-Sink Typ. - CIW
Rain Thermal Resistance, Junction-to-Ambient 62.5 °c/wW
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/AAY WTM20N65FMP/FF

650V N-Channel Multi-EPI Super-Junction MOSFET
y I Y

Electrical Characteristics Te = 25°C unless otherwise noted
| Symbol | Parameter I Test Conditions Min | Typ | Max I Units I
Off Characteristics
BVpss Drain-Source Breakdown Voltage Ves=0V, Ib=1mA 650 - - \Y
BVpss Drain-Source Breakdown Voltage Ves =0V, Ip =1mA,TJ = 150°C 650 -- - Vv
Vbs =650 V, Ves =0V - - 1 A
Ipss Zero Gate Voltage Drain Current = = - -
Vps =480 V, Tc = 125°C - 2 - UuA
lessF Gate-Body Leakage Current, Forward | Ves =30V, Vs =0V - - 100 nA
lessr Gate-Body Leakage Current, Reverse | Ves =-30V, Vps =0V -- -- -100 nA

On Characteristics

Vesit) | Gate Threshold Voltage Vbs = Vas, Ip = 1.7mA 3.0 -- 5.0 \Y
Static Drain-Source

Robs(on) On-Resistance Ves=10V,Ib=85A - 160 190 mQ
Dynamic Characteristics
Ciss Input Capacitance - 1290 - pF
. Vps =400V, Ves =0V,
Coss Output Capacitance f = 250KHz - 34 — pF
Crss Reverse Transfer Capacitance - - - pF
Switching Characteristics
td(on) Turn-On Delay Time -- 15 -- ns
tr Turn-On Rise Time \r\{DS_:;BOg \\//’GIDS=-81.8 C| - 9 - ns
ta(ofn) Turn-Off Delay Time G~ ' - (Note 4, 5) - 50 - ns
t Turn-Off Fall Time - 7 - ns
Qg Total Gate Charge Vos =400V, I = 8.5 A - 335 - nC
Qgs Gate-Source Charge Ves =10V - 8.2 -- nC
Qg Gate-Drain Charge (Note 4, 5) - 17.2 - ncC
Re Gate Resistance f=1MHz 1.3 Q

Drain-Source Diode Characteristics and Maximum Ratings

Is Maximum Continuous Drain-Source Diode Forward Current -- - 20 A

Ism Maximum Pulsed Drain-Source Diode Forward Current -- -- 55 A

Vsb Drain-Source Diode Forward Voltage Ves=0V,Is=85A - - 1.2 \Y

ter Reverse Recovery Time Vop =400V, Is = 8.5A, - 119 - ns

Qrr Reverse Recovery Charge dlr / dt = 100 Alus (Note 4) -- 0.7 -- uC
Notes:

1. Repetitive Rating : Pulse width limited by maximum junction temperature
2.L=79mH Ixs = Ip, Vpp = 50V, Rg = 25Q, Starting T, = 25°C

3. lsp < Ip di/dt < 200A/us, Vpp <400 Starting T, =25°C

4. Pulse Test : Pulse width < 300us, Duty cycle < 2%

5. Essentially independent of operating temperature
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WTM20N65FMP/FF

650V N-Channel Multi-EPI Super-Junction MOSFET

Typical Characteristics

60
X Note: T = 25°C
—— 2V_—

50 10v——]
<
£ 40 8V _ |
(3
=
3 30
-g 7V
a 20
-]

10 6V —
55V
5V

0

0 5 10 15 20

Vps, Drain to Source Voltage [V]

Figure 1. On-Region Characteristics
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Figure 3. On-Resistance Variation vs
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Figure 2. Transfer Characteristics
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Figure 4. Body Diode Forward Voltage
Variation with Source Current
and Temperature
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650V N-Channel Multi-EPI Super-Junction MOSFET
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Typical Characteristics (Continued)
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rporatec 650V N-Channel Multi-EPI Super-Junction MOSFET
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Gate Charge Test Circuit & Waveform
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WaMtek: WTM20N65FMP/FF

Incorporated 650V N-Channel Multi-EP1 Super-Junction MOSFET

Peak Diode Recovery dv/dt Test Circuit & Waveforms
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WM itek: WTM20N65FMP/FF

|ncorporated 650V N-Channel Multi-EPI Super-Junction MOSFET

Package Outline

TO-220F Outline

b I
e j_c
BOTTOM VIEW TOP VIEW SIDE VIEW
COMMON DIMENSIONS
(UNITS OF MEASURE IS mm)
MIN NORM AL M A X
A 2.440 2.540 2.640
A2 4.600 4.700 4.800
A3 2.730 2.830 2.930
b1 0.750 0.800 0.850
b2 1.230 1.280 1.330
c 0.450 0.500 0.550
D 10.060 10.160 10.260
E 28.650 28.850 29.050
E1 15.//0 15.8/0 15.9/0
e 2.54TYPE
5] 6.68REF
L2 3.30REF
al 3 12.830 12.980 13:130
51 5° TYPE
82 5° TYPE
83 5° TYPF
04 5° TYPE
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Incorporated 650V N-Channel Multi-EPI Super-Junction MOSFET
A .

TO-247 Outline
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BOTTOM VIEW TOP VIEW SIDE VIEW

COMMON DIMENSIONS
(UNITS OF MEASURE IS mm)
MIN NORMAL MAX

A 4.900 5.000 5.100
AT 2.300 2.400 2.500
A 1.900 2.000 2.100
) 1.070 1.200 1.330
b1 1.910 2.000 2160
b2 2.870 3.000 3160
b3 1.910 2.100 2.410
b4 2.870 3.000 3.380
[s] 0.550 0.600 0.680
D 20.000 21.000 21.100
D1 16.250 16.950 17.650
D2 1.200REF

D3 10.000REF

E 15.700 15.800 15.900
E1 13.100 14.020 14.150
E 3.680 — 5.100
E 1.000 — 1.900
E4 12.380 13.260 13.430
E 5.990REF

e 5. 440BSC

L 19.810 19.950 20.320
L1 4100 = 4400
¢ P 3.500 = 3.650
Q 5.4890 — 6.000
S 6.040 — 6.300
81 15 0°REF

62 8 O'REF

83 8.0O'REF

K 3.190REF
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Incorporatec 650V N-Channel Multi-EPI Super-Junction MOSFET
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Marking Information

TO-220F TO-247

-0

)

WPM +«——— WPM Logo > WPM
20N65FF — Markin »  20N65FMP
XXX YYWW | || g—o"  Date Code XXX YYWW

oL

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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