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Description
Features Application
@ 500V, 9A @ Switch Mode Power Supply (SMPS)

® Rosion) =0.67Q (Typ.) @ Ves =10V, Ip =4.5A
@ Fast Switching
® 100% Avalanche Tested

@ Improved dv/dt Capability

@ Uninterruptible Power Supply (UPS)
@ Power Factor Correction (PFC)
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Schematic Diagram

Absolute Maximum Ratings (Tc=25C unless otherwise specified)

Symbol Parameter Max. Units
TO-220C ‘ TO-263 ‘ TO-220F ‘ TO-252 | TO-251
Vbss Drain-Source Voltage 500 \%
Vass Gate-Source Voltage +30 \%
) . Tc=25C 9 A
Ip Continuous Drain Current -
Tc=1007TC 5.4 A
lom Pulsed Drain Current not! 36 A
Eas Single Pulsed Avalanche Energy n°? 198 mJ
Po Power Dissipation Tc=257C 150 150 63 100 100 W
ReJc Thermal Resistance, Junction to Case 0.83 0.83 1.98 1.25 1.25 °C/W
Resa Thermal Resistance, Junction to Ambient 62.5 62.5 62.5 100 100 °CIW
Ty, Tste | Operating and Storage Temperature Range -55 to +150 C
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VSM9IN50-SS

Electrical Characteristics (Tc=25°C unless otherwise specified)

Shenzhen VSEEI Semiconductor Co., Ltd

Symbol | Parameter Test Condition | Min. | Typ. Max. Units
Off Characteristic
V(BR)DSS Drain-Source Breakdown Voltage Vs = 0V,Ip = 250pA 500 - - V
. Vps = 500V,
Ipss Zero Gate Voltage Drain Current Ves = OV, T, = 25°C - - 1 MA
Iess Gate to Body Leakage Current Vas =0V, Vgs = 30V - - +100 nA
On Characteristics
Vasth) Gate Threshold Voltage Vps =Vgs,lp = 250pA 2.0 - 4.0 V
Rostn) nSO’:itlc Drain-Source On-Resistance Vs =10V, Io =4.5A ) 0.67 0.84 o
Dynamic Characteristics
Ciss Input Capacna.\nce Vos = 25V, Vas = OV, - 891 - pF
Coss Output Capacitance - 110 - pF
, f=1.0MHz
Crss Reverse Transfer Capacitance - 14 - pF
Qq Total Gate Charge Vos=400V. Io =9A - 22 - nC
Qgs Gate-Source Charge Ves =10V, ' - 4.3 - nC
Qg Gate-Drain(“Miller”) Charge - 13 - nC
Switching Characteristics
tacon) Turn-On Delay Time - 15 - ns
tr Turn-On Rise Time Vpp = 250V, Ip =9A, - 18 - ns
td(of) Turn-Off Delay Time Re =25Q - 80 - ns
te Turn-Off Fall Time - 35 - ns
Drain-Source Diode Characteristics and Maximum Ratings
s Maximum Continuous Drain to Source Diode Forward i i 9 A
Current
Ism Maximum Pulsed Drain to Source Diode Forward Current - - 36 A
Drain to Source Diode Forward Vas = 0V, Isp=9A,
Vsp . - - 1.4 V
Voltage T,=25C
tor Reverse Recovery Time Vas = 0V, Is=9A, - 300 - ns
Qr Reverse Recovery Charge di/dt =100A/pus - 4.1 - puC

Notes: 1. Repetitive Rating: Pulse width limited by maximum junction temperature
2. las = 4.5A, Vop = 50V, Re = 25Q, Starting Ty= 25°C
3. Pulse Test: Pulse width < 300ps, Duty Cycle < 1%
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Typical Performance Characteristics
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Figure 1. Gate Charge Test Circuit & Waveform
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Figure 2. Resistive Switching Test Circuit & Waveforms
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Figure 3. Unclamped Inductive Switching Test Circuit & Waveforms
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Zircuit Layout Considerations
+ Lowy Stray Inductance
+ Ground Plane
+ Low Leakage Inductance
Current Transformer
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+ dvfdt controlled by R

+ Driver same twpe as DLIT.

+ lgpg controlled by Duty Factor "D
+ DT, - Device Under Test
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Figure 4. Peak Diode Recovery dv/dt Test Circuit & Waveforms (For N-channel)
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