N\ WTM54N65AMP

MOSFET Silicon N-Channel MOS
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TO247

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) = 0.056Q (typ.)
Easy to control Gate switching

Enhancement mode: Vth=25t04.5V ¢
Table 1 Key Performance Parameters
Parameter Value Unit
Drain
Vs @ Timax 650 M Pin 2 Tah
RDS(on),max 68 mQ
Qeup 87.22 nC
Gate
I 54 A Pin 1
Source
Pin 3
Packaging and Internal Circuit
Part Name Package Marking
WTM54N65AMP TO247 WPM 54N65AMP XXX YYWW
Thermal characteristics
Table 2 Thermal characteristics
Values
Parameter Symbol Unit |Note / Test Condition
Min. |Typ. Max.
Thermal resistance, junction - case |Rinc - - 0.43 |[°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

WTM54N65AMP

MOSFET Silicon N-Channel MOS

Values
Parameter Symbol - Unit |Note / Test Condition
Min. |Typ. |Max.
. . 1) )
Continuous drain current Ib R 54 A Tc=25°C
Pulsed drain current® Io puise - - 162 |A  |Tc=25°C
Avalanche energy, single pulse Ens - - 624 |mJ
MOSFET dv/dt ruggedness dv/dt - - 50 Vins | Vps=0...400V
Gate source voltage (static) Vas -20 - 20 V static;
Gate source voltage (dynamic) Vs -30 - 30 \% AC (f>1 Hz)
Power dissipation Plot - - 178.1 |W Tc=25°C
Storage temperature Tstg -55 - 150 |°C
Operating junction temperature T -55 - 150 |°C
Continuous diode forward current Is - - 48 A Tc=25°C
Diode pulse current? Is puise - - 162 |A Tc=25°C
. VR=400V, =25 A, dir/dt=100A/us;
3) _ . R s IF » QIg ;
Reverse diode dv/dt dv/dt 15 V/s see table 8
1 Limited by Tjmax. Maximum Duty Cycle D = 0.50
2) Pulse width to limited by Tj,max
3)ldentical low side and high side switch with
identical Re
Table 4 Reverse diode characteristics
Values
Parameter Symbol - Unit |Note / Test Condition
Min. (Typ. |Max.
Diode forward voltage Vsp - 0.68 |- \Y Ves=0V, [=3.8 A, T=25°C
Reverse recovery time tr - 458.8 | - ns | VRE400V, [F=25.8A, dir/dt=100A/s;
see table 8
Vr=400V, [=25.8A, di/dt=100A/us;
Reverse recovery charge Qr - 8.739 | - uC see table 8
Peak reverse recovery current - - 396 |- A Vr=400V, [r=25.8A, di/dt=100A/ps;
see table 8
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Electrical characteristics
at T;=25°C, unless otherwise specified

Table 5 Static characteristics

WTM54N65AMP

MOSFET Silicon N-Channel MOS
y 0 0 U e |

Values . L
Parameter Symbol Unit |Note / Test Condition
Min. |Typ. |Max.
Drain-source breakdown voltage V(erpss 655 - - v Ves=0V, Ib=10mA
Gate threshold voltage Vies)th 2.5 4.5 A% Vbs=Vas, Ib=250uA
Zero gate voltage drain current Ibss ) B 1 uA Vos=655V, V=0V, Tj=25°C
Gate-source leakage current lass - - 100 nA Vies=30V, Vps=0V
Drain-source on-state resistance Rbs(on) ) 0.056 10.068 © Ves=10V, Ip=14A, Tj=25°C
Gate resistance Rg - 12.6 - f=1MHz, open drain
Table 6 Dynamic characteristics
Values . o,
Parameter Symbol - Unit |Note / Test Condition
Min. |Typ. |Max.
Input capacitance Ciss - 6884 |- pF Vies=0V, Vps=50V, f=1MHz
Output capacitance Coss - 440 - pF Vis=0V, Vps=50V, =1MHz
Reverse transfer capacitance Ciss 9.0 pF Vies=0V, Vps=50V, F1MHz
. Vpp=400V, Ves=13V,[;=25.8A,
Turn-on delay time ta(on) - 344 |- ns RGD;) 170 SeeGStabIe 5 D
. . VDD=400V: Ves=1 3V,ID=25.8A,
Rise time t - 27.2 - ns Re=1.7Q: see table 9
. VDD=400V: Ves=1 3V,ID=25.8A,
Turn-off delay time Laof) - 185 - ns Re=1.7Q: see table 9
. VDD=400V: Ves=1 3V,ID=25.8A,
Fall time f - 22 3 NS |Re=1.7Q: see table 9
Table 7 Gate charge characteristics
Values . ies
Parameter Symbol - Unit |Note / Test Condition
Min. |Typ. |Max.
Gate to source charge Qgs - 19.13 |- nC Vop=400V, [p=25.8A, Vzs=0 to 10V
Gate to drain charge Qga - 39.46 |- nC |Voo=400V, [p=25.8A, Ves=0 to 10V
Gate charge total Qq - 87.22 |- nC  |Voo=400V, [p=25.8A, Vss=0to 10V
Gate plateau voltage Viplateau - 6.4 - \Y% Vop=400V, [p=25.8A, V5s=0 to 10V

Y Coen is a fixed capacitance that gives the same stored energy as Coss While Vosis rising from 0 to 400V
2 Com is a fixed capacitance that gives the same charging time as Coss while Vosiis rising from 0 to 400V
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Test Circuits

Table 8 Diode characteristics

WTM54N65AMP
MOSFET Silicon N-Channel MOS

Test circuit for diode characteristics Diode recovery waveform
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Table 9 Switching times
Switching times test circuit for inductive load Switching times waveform
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Table 10 Unclamped inductive load

Unclamped inductive load test circuit

Unclamped inductive waveform
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N\ WTM54N65AMP

MOSFET Silicon N-Channel MOS

Package Outlines
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Figure1: Outline PG-TO247

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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