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Features
 650V, 10A, RDS(on)(typ.) = 340mΩ@VGS = 15V.
 High Blocking Voltage with Low On-Resistance
 High Speed Switching with Low Capacitance
 Easy to Parallel and Simple to Drive
 Avalanche Ruggedness
 Resistant to Latch-Up
 RoHS Compliant and Halogen-Free

Application
 Switch Mode Power Supplies
 High Voltage DC/DC Converters
 Uninterruptable Power Supplies
 EV Battery Chargers

Absolute Maximum Ratings （Tc = 25°C unless otherwise noted）

Thermal Characteristics
Symbol Parameter Typical Unit

RθJC Thermal Resistance Junction-Case 2.6 °C/W

RθJA Thermal Resistance Junction-Ambient 62 °C/W

TO-252 (TOP view) Equivalent Schematic

Symbol Parameter Test conditions Value Unit

VDSmax Drain-Source Voltage VGS=0V, ID=100μA 650 V

VGSmax Gate-Source Voltage Absolute Maximum Values -10/+22 V

VGSop Gate-Source Voltage Recommended Operational
Values 0/+15 V

ID
Drain Current-Continuous VGS=15V,TC = 25°C 10 A

Drain Current-Continuous VGS=15V,TC = 100°C 8.5 A

IDM Drain Current-Pulsed Pulse Width tp Limited by
TJmax 18 A

PD Maximum power Dissipation TC = 25°C,TJ = 175°C 57 W

TJ Operating Temperature Junction -55 to +175 °C

TS Storage Temperature -55 to +175 °C

TSOLD Soldering Peak Temperature 260 °C
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Electrical Characteristics（ TJ = 25°C unless otherwise noted）

 Off Characteristics
Symbol Parameter Test Condition Min. Typ. Max. Unit

V(BR)DSS
Drain-Source Breakdown
Voltage VGS = 0V, ID =100μA 650 - - V

IDSS Zero Gate Voltage Drain
Current

VGS = 0V, VDS = 650V
TJ = 25°C - 0.1 20 μA
VGS = 0V, VDS = 650V
TJ = 175°C - 1.0 - μA

IGSS Gate-Source Leakage
Current

VDS = 0V, VGS = 22V - - 250 nA

VDS = 0V, VGS = -10V -250 - - nA

 On Characteristics
Symbol Parameter Test Condition Min. Typ. Max. Unit

VGS(th) Gate Threshold Voltage
VDS = VGS, ID =3.5mA
TJ = 25°C 2.7 3.5 5.0 V
VDS = VGS, ID =3.5mA
TJ = 175°C - 2.5 - V

RDS(on) Gate-Source On Resistance
VGS = 15V, ID =5A
TJ = 25°C - 340 380

mΩVGS = 15V, ID =5A
TJ = 175°C - 321 -

gfs Trans Conductance

VDS = 20V, IDS =5A
TJ = 25°C - 3.5 - S

VDS = 20V, IDS =5A
TJ = 175°C - 3.3 - S

 Dynamic Characteristics
Symbol Parameter Test Condition Min. Typ. Max. Unit

RG(int) Internal Gate Resisitance f=1MHz,VAC=25mV - 26 - Ω

Ciss Input Capacitance VGS = 0 V,
VDS = 400 V
f=1MHz
VAC=25mV

- 228 -

pFCoss Output Capacitance - 17 -

Crss Transfer Capacitance - 1.4 -

QG Total Gate Charge VGS = 0~15 V,
VDS = 400 V ,
ID = 5 A

- 8.8 -

nCQGS Gate-Source Charge - 3.3 -

QGD Gate-Drain Charge - 1.2 -
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 Dynamic Characteristics
Symbol Parameter Test Condition Min. Typ. Max. Unit

EON Turn-On Switching Energy

VGS =0~15 V,
VDS = 400 V ,
ID = 5 A ,
RG(ext) = 4.3 Ω ,
L=600μH,
TJ = 25°C

- 47.6 -

μJEOFF Turn-Off Switching Energy - 4.0 -

Etot Total Switching Energy - 51.6 -

td(on) Turn-On Delay Time - 16.5 -

ns
tr Turn-On Rise Time - 11.3 -

td(off) Turn-Off Delay Time - 21.2 -

tf Turn-Off Fall Time - 12.7 -

EON Turn-On Switching Energy

VGS =0~15 V,
VDS = 400 V ,
ID = 5 A ,
RG(ext) = 4.3 Ω ,
L=600μH,
TJ = 175°C

- 45.1 -

μJEOFF Turn-Off Switching Energy - 3.8 -

Etot Total Switching Energy - 48.9 -

td(on) Turn-On Delay Time - 14.9 -

ns
tr Turn-On Rise Time - 9.5 -

td(off) Turn-Off Delay Time - 23.9 -

tf Turn-Off Fall Time - 12.5 -

 Reverse Diode Characteristics

Symbol Parameter Test Condition Min. Typ. Max. Unit

VSD Reverse Voltage

VGS = 0 V, ISD = 2.5 A
TJ = 25°C - 3.5 - V

VGS = 0 V, ISD = 2.5 A
TJ = 175°C - 3.0 - V

IS Continuous Diode Forward
Current VGS = 0 V, TC = 25°C - 9.7 - A

trr Reverse Recovery Time
VGS = 0 V, ISD = 5 A
,VR= 400V,
di/dt = 1600 A/μs
TC = 25°C

- 10.9 - ns

Qrr Reverse Recovery Charge - 28 - nC

Irrm Reverse Recovery Current - 3.9 - A

Err Reverse Recovery Energy - 0.22 - μJ

Notes:

a. In off-state, spike duty cycle D<0.01, spike duration <1μs .

b. For increased stability at high current operation.

c. Reflow MSL3 .
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Typical Characteristics (TC = 25°C unless otherwise noted)

Figure 1. Typical Output Characteristics TJ=-55°C
Parameter: VGS

Figure 2. Typical Output Characteristics TJ = 25°C
Parameter: VGS

Figure 3. Typical Output Characteristics TJ=175°C
Parameter: VGS

Figure 4. Typical Reverse Drain Voltage as Function of

Junction Temperature (ISD=2.5A)

Figure 5. Typical on-state Resistance as a Function Of

Drain Current(VGS=15V)

Figure 6. Typical on-state Resistance as a Function of

Temperature(IDS=5A)
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Typical Characteristics (TC = 25°C unless otherwise noted)

Figure 7. Typical Transfer Characteristic (VDS=20V)
Figure 8. Typical Reverse Drain Current as Function of

Reverse Drain Voltage, VGS as Parameter (Tvj=-55°C)

Figure 9. Typical Reverse Drain Current as Function of

Reverse Drain Voltage, VGS as Parameter (Tvj=25°C)
Figure 10. Typical Reverse Drain Current as Function of

Reverse Drain Voltage, VGS as Parameter (Tvj=175°C)

Figure 11. Threshold Voltage vs Temperature Figure 12. Gate Charge Characteristics
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Typical Characteristics (TC = 25°C unless otherwise noted)

Figure 13. Typical Capacitance as a Function of Drain-

Source Voltage(VGS=0V,f=1MHz)

Figure 14. Maximum Power Dissipation Derating vs Case

Temperature

Figure15. Typical on-state Resistance as a Function

of VGS (IDS=5A)

Figure16. Typical Switching Energy as a Function of

Junction Temperature

(VGS=0/15V,VDS=400V,RG(ext)=4.3Ω,IDS=5A)

Figure 17. Typical Switching Energy Losses as a

Function of Gate Resistance

(VGS=0/15V,VDS=400V,Tvj=25°C,IDS=5A)

Figure18. Typical Switching Energy Losses as a

Function of Gate Resistance

(VGS=0/15V,VDS=400V,Tvj=175°C,IDS=5A)
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Typical Characteristics (TC = 25°C unless otherwise noted)

Figure 19. Typical Switching Energy Losses as a

Function of IDS

(VGS=0/15V,VDS=400V,RG(ext)=4.3Ω,Tvj=25°C)

Figure 20. Typical Switching Energy Losses as a

Function of IDS

(VGS=0/15V,VDS=400V,RG(ext)=4.3Ω,Tvj=175°C)

Figure 21. Typical switching energy losses as a

function of VDS

(VGS=0/15V,Tvj=25°C,RG(ext)=4.3Ω,IDS=5A)

Figure 22. Typical switching energy losses as a

function of VDS

(VGS=0/15V,Tvj=175°C,RG(ext)=4.3Ω,IDS=5A)

Figure 23. Safe Operating Area Figure 24. Transient Thermal Impedance(MOSFET)
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 TO-252 Package Information
TO-252-3L

UNIT:mm

Type Millimeters
Min Nom Max

A 2.10 - 2.50
A1 0 - 0.15
A2 0.76 - 1.36
b 0.61 - 0.85
b1 0.71 - 0.91
b2 5.04 - 5.64
c 0.508 TYP.
c1 0.508 TYP.
D 5.8 - 6.3
D1 5.0 - 5.6
E 6.3 - 6.9
E1 4.55 - 5.15
e 2.286 TYP.
H 9.65 - 10.4
L 1.4 - 1.7
L1 2.90 REF.
L2 0.75 - 1.35
L3 0.6 - 1.2
θ 0° - 10°
θ1 5° - 9°
θ2 25° REF.
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 Revision History

Version Date Subjects (major chanes since last revision)

1.0 2026-06-26 Datasheet Complete


