B RMFFERARRAE GC3M090065E

Wuxi Gwok Semiconductor Co.,Ltd
SU PSiC ® Silicon Carbide Power MOSFET / N-Channel Enhancement Mode

I Features

- Effectively lower down Tj and Rips high anti-EMI ability _
\Y

+ High speed switching with low capacitances

\Y 800
* High blocking voltage with low Ry Ds
+ Easy to drive and parallel b @2s°c 4
+ RoHS compliant Rosion) 900 mQ

I Benefits

+ Increased power density

+ Higher operating frequency

+ Reduced heat sink requirements
+ Higher efficiency

+ EMI reduction

I Applications
20

4

+ Power factor correction modules a5 .
+ Switch mode power supplies

+ Power inverters

+ High voltage converters

“

TO-252 (DPAK) Package

r Drain(2)
Part Number Package Marking
GC3M090065E TO-252 (DPAK) GC3M090065 |
Gate(1) e
Source(3)
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Wuxi Gwok Semiconductor Co.,Ltd
SU PSiC ® Silicon Carbide Power MOSFET / N-Channel Enhancement Mode

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

Symbol Parameter Test conditions Value Unit Note
VDbsmax Drain-Source Voltage Ves= 0V, Ip= 100pA 800 \%
Vs Gate-Source voltage (transient) t,<<500ns, duty cycle <1% -8/+22 \Y
VGsop Recommend Gate-Source Voltage -4/+18 \%
Static
Maximum recommend Gate-Source
VGSop,max Voltage -5/+20 \
. Vbs=800V, Vpp=50V, Ves=15V,
EAS Single pulse avalanche energy L=1mH, Te=25°C 32 mJ
Ves= 15V, Tc=25°C 4
Ip Continuous Drain current” A Fig. 14
Ves= 15V, Tc=100°C 3
Ipm Pulsed Drain Current? Pulse width f, limited by Tjmax 30 A Fig. 18
Po Power Dissipation Te=25°C, Tj=175°C 20 w Fig. 16
T Operating junction temperature -55~175 °C
Tetg Storage temperature -55~175 °C
Thermal Characteristics
Symbol Parameter - Value Unit Note
Min. Typ. Max.
Ringe) Thermal resistance from Junction to Case 3.5 K/W
Fig. 15
Ringa) Thermal resistance from Junction to Ambient 40 KW
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Wuxi Gwok Semiconductor Co.,Ltd
. ili i N-Ch Enh M
SUPSIC® Silicon Carbide Power MOSFET / N-Channel Enhancement Mode

Electrical Characteristics Tj=25°C unless otherwise specified

Static Characteristics

Value
Symbol Parameter Test conditions - Unit Note
Min. | Typ. | Max.
V. Drain-Source Ves= 0V, Ip= 100pA 800 Vv
(BRIDSS Breakdown voltage es= OV, Ip= 100
Ves= Vbs, Ip=10mA 3.2
Vs Gate Threshold voltage \% Fig. 9
Ves= Vps, Ip=10mA, T=175°C 2.2
loss Gate-Source - Leakage | ;= 15v, Vos =0V 250 nA
Zero Gate Voltage _ _ . opo
Ipss Drain Current Vbs= 800V, Ves=0V, Tj=25°C 1 50 HA
Ves =15V, Ip= 0.5A 900
Ros Drain-Source On-state | Ves= 18V, /b=0.5 700 mo Fig. 3, 4,
| Resistance Ves =15V, Ip= 0.5A, T;= 175°C 1000 5
Ves=18V, Ip=0.5A, Tj= 175°C 800
Vbos=10V, Ib=1A 30
gfs Transconductance S Fig. 6
Vos=10V, Ip= 1A, T;= 175°C 28
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Wuxi Gwok Semiconductor Co.,Ltd

GC3MO090065E

Silicon Carbide Power MOSFET / N-Channel Enhancement Mode

Gate Charge Characteristics

Value
Symbol Parameter Test conditions - Unit Note
Min. Typ. Max.
Qas Gate to Source Charge 1
V= -4/+18V, V= 400V,
Qep Gate to Drain Charge Ip= 1A, Tj=25°C 4 nC Fig. 10
Qs Total Gate Charge 8
AC Characteristics (Tj=25°C unless otherwise specified)
Value
Symbol Parameter Test conditions - Unit Note
Min. Typ. Max.
Ciss Input Capacitance 165 pF
V= 0V, Vpg=400V,
Coss Output Capacitance f= 100KHz, Tj=25°C 10 pF Fig. 13
Crss Reverse Transfer Capacitance 2 pF
Rany Internal Gate Resistance f=1 MHz, Vac = 25mV 12 Q
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Wuxi Gwok Semiconductor Co.,Ltd

GC3MO090065E

Silicon Carbide Power MOSFET / N-Channel Enhancement Mode

Reverse Diode Characteristics (Tj=25°C unless otherwise specified)

Value
Symbol Parameter Test conditions - Unit Note
Min. Typ. Max.
Ves=-4V, Isp=1.25A 43
Vsp Diode Forward Voltage \% Fig. 7,8
Ves=-4V, Isp=1.25A, Tj=175°C 3.8
Continuous Diode Forward _ Ao
Is Current Ves=-4V, Tc=25°C 7.4 A
Is, puise Diode pulse Current ¥Gs= -4V, pulse width t; limited by 32 A
jmax
tr Reverse Recovery Time 33 nS
VGS = -4V, ISD = 2.5A, VR =400V
Qr Reverse Recovery Charge dif/dt =1000A/us 35 nC
Peak Reverse Recovery
frm Current 19 A
Switching Characteristics
. Value .
Symbol Parameter Test conditions - Unit Note
Min. Typ. Max.
taton) Turn-On Delay Time 1 nS
tr Rise Time 6 nS
Fig.22
tagor Turn-Off Delay Time 4 nS
Vbs= 400V, Vgs=-4/+15V
te Fall Time Ip=2.5A, Re(ext) = 20Q 12 nS
L=2.4mH
Eon Turn-On Energy 5 ud
Eorf Turn-Off Energy 3 ud Fig.19
Etot Total switching energy 8 pd
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Typical Characteristics

10 : .

Conditions: =
= pen Ves=18V

t, <200us

1 0 Ll 1 1 1
Conditions:
T,=175TC
t, <200us

Ves=18
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0
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Figure 1. Output characteristics at Tj=25°C Figure 2. Output characteristics at Tj=175°C
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Figure 3. Normalized On-Resistance vs. Figure 4. On-Resistance vs. Drain current for Vari
Temperature Temperature
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Silicon Carbide Power MOSFET / N-Channel Enhancement Mode

GC3MO090065E
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Figure 5. On-Resistance vs. Temperature for

Various Gate Voltage

Conditions:
T,=25C
t, <200 us
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Figure 7. Body Diode Characteristics at Tj=25°C
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Figure 6. Transfer Characteristics for Various

Junction Temperatures
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Figure 8. Body Diode Characteristics at Tj=175°C
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Silicon Carbide Power MOSFET / N-Channel Enhancement Mode

GC3MO090065E
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Figure 9. Threshold Voltage vs. Temperature
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T,=25¢C
t, <200us
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Figure 11. 3rd Quadrant Characteristic at Tj=25°C
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Figure 10 Gate Charge Characteristics

Conditions:
T,=175¢C
t, <200 us

Vps (V)
Figure 12. 3rd Quadrant Characteristic at Tj=175°
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Wuxi Gwok Semiconductor Co.,Ltd
SU PSiC ® Silicon Carbide Power MOSFET / N-Channel Enhancement Mode
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Figure 13. Capacitances vs. Drain-Source Figure 14. Continuous Drain Current
Voltage (0 - 600V) Derating vs Case Temperature
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Figure 15.Transient Thermal Impedance Figure 16. Maximum Power Dissipation Derating
(Junction — Case) Case Temperature
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Wuxi Gwok Semiconductor Co.,Ltd
Silicon Carbide Power MOSFET / N-Channel Enhancement Mode
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Figure 17. Output Capacitor Stored Energy Figure 18. Safe Operating Area
20 - 20
Conditions: Conditions:
T=25C T,=25C
V=400V q I | Vpc=500V
Rg(ext)=5Q = Rg(ext)=5Q
16 || Vos=4Vv/i+15v ~ 16 || Vos=avi+1sv
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Figure 19. Clamped Inductive Switching Energy vs. Figure 20. Clamped Inductive Switching Energy vs
Drain Current(Vobp = 400V) Drain Current(Vppo = 500V)
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Wuxi Gwok Semiconductor Co.,Ltd
Silicon Carbide Power MOSFET / N-Channel Enhancement Mode
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Figure 21. Clamped Inductive Switching Figure 22. Switching Times vs. Re(ext)

Energy vs. Raext)
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Wuxi Gwok Semiconductor Co.,Ltd
Silicon Carbide Power MOSFET / N-Channel Enhancement Mode

Dim. Min. Max.
ey A 2.1 25
o
r i ‘ i A1 6.3 6.9
i 1 B
H | B 0.96 1.42
@ B1 0.74 0.86
g B2 0.74 0.94
C Typ0.5
. fus
i L!FL[ ; D 5.33 5.53
i — | =22 D1 3.65 4.05
g E 6.0 6.2
E1 =
& E1 Typ2.29
| E2 Typ4.58
ﬂ; ™ o 0 0.15
L1 9.9 10.5
A1
L2 Typ1.65
L3 0.6 1.0

All Dimensions in millimeter

Revision History

Revision Date of Release Description of Changes
Rev 0.3 2026-01-17 Updatethedatasheet.

GC3M090065E_800V_900mR

Copyright © 2025 Wuxi Gwok Semiconductor Co.,Ltd All rights reserved.



