GC3M0016120D

: : Silicon Carbide Power MOSFET
SUPSiC® Wuxi Gwok Semiconductor CO,Ltd N-Channel Enhancement Mode

Features
*  High blocking voltage with low on-resistance Vo 1200 V o
*  High speed switching with low capacitances
*  Fastintrinsic diode with low reverse recovery (Qrr) l,e2s5c T15A
* Halogen free, RoHS compliant
Rbs(on) 16 mQ
Benefits
*  Higher system efficiency
*  Reduced cooling requirements
* Increased power density
* Increased system switching frequency
*  Easy to parallel and simple to drive
*  Enable new hard switching PFC topologies (Totem-Pole)
Applications
_ T0-247-3
* Solarinverters
* DC/DC converters Pack
*  Switch Mode Power Supplies ackage
* EV battery chargers
* UPS
Part Number Package Marking
GC3M0016120D TO-247-3 GC3M0016120
Maximum Ratings
Symbol Parameter Value Unit Test Conditions Note
Vpsmax | Drain - Source Voltage 1200 \ Ves=0V, Ip =100 pA
Vgsmax | Gate - Source Voltage (dynamic) -8/+19 V | AC (f>1 Hz) Note 1
Vesop | Gate - Source Voltage (static) -4/+15 V | Static Note 2
115 V(;s=15V, Tc=25°C
Ip Continuous Drain Current A Fig. 19
85 Ves =15V, Tc=100°C
lppuse) | Pulsed Drain Current 250 A Pulse width t, limited by Tjmax
P, Power Dissipation 556 W | T=25°C,T,=175°C Fig. 20
T,T Operating Junction and Storage Temperature 4010 ‘C
J7 sty P 9 9 P +175
T, Solder Temperature 260 °’C | 1.6mm (0.063") from case for 10s
. 1 Nm
My Mounting Torque 88 Ibf-in M3 or 6-32 screw
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GC3M0016120D

: : Silicon Carbide Power MOSFET
Wuxi Gwok Semiconductor CO,Ltd N-Channel Enhancement Mode

Electrical Characteristics (T, =25°C unless otherwise specified)

Symbol Parameter Min. Typ. Max. | Unit Test Conditions Note
V(gr)pss Drain-Source Breakdown Voltage 1200 \ Ves=0V,lp =100 pA
1.8 2.5 3.6 \Y Vps = Vs, Ip = 23 mA
Vst Gate Threshold Voltage Fig. 11
2.0 Vv Vbs = Ves, o =23 mA, T, =175°C
Ipss Zero Gate Voltage Drain Current 1 50 PA | Vos=1200V,Ves=0V
less Gate-Source Leakage Current 10 250 nA | Ves=15V,Vps=0V
) ) 11.2 16 22.3 Ves=15V,1b=75A Fig. 4
Ros(on) Drain-Source On-State Resistance mQ 56 !
28.8 Ves =15V, Ib=75A,T,=175°C )
53 VDs= 20 V, |[)s= 75 A .
Jrs Transconductance S Fig. 7
47 Vps= 20V, lps= 75 A, T, =175°C
Ciss Input Capacitance 6085
VGS=0V,VDS=1000V Flg 17
Coss Output Capacitance 230 F Y
pet ap Pl £=100 KHz 18
Crss Reverse Transfer Capacitance 13 Vac=25mV
Eoss Coss Stored Energy 130 N} Fig. 16
Eon Turn-On Switching Energy (SiC Diode FWD) 4.64 J Vos =800V, Ves =-4 V/+15V, | = 75A, Fio. 26
m . ig.
Eor | Turn Off Switching Energy (SiC Diode FWD) 2.93 Rgfery = 9Q, L= 65.7 pH, Tj = 175°C
Eon Turn-On Switching Energy (Body Diode FWD) 7.79 J Vps =800V, Vgs = -4 V/+15 V, l,=75A, Fio. 26
m . ig.
Eorr Turn Off Switching Energy (Body Diode FWD) 2.95 Reea = 90, L=65.7 uH, Tj = 175°C
Td(on) Turn-On Delay Time 174
t Rise Time 28 Voo =800 V. Vs =-4 V/15 V ,
ns [ Reen=5Q,1,=75A, L=65.7 pH Fig. 27
tion | Turn-Off Delay Time 84 Timing relative to V,, Inductive load
1 Fall Time 27
Ra(int Internal Gate Resistance 2.6 Q f=1MHz Vac=25mV
Qos Gate to Source Charge 70 Vs = 800V, Vs = -4 V/15 V
Qqd Gate to Drain Charge 60 ncC |Ilb =75A Fig. 12
Qo Total Gate Charge 207 Per IEC60747-8-4 pg 21
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GC3M0016120D

: : Silicon Carbide Power MOSFET
Wuxi Gwok Semiconductor CO,Ltd N-Channel Enhancement Mode

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

Symbol | Parameter Typ. Max. Unit Test Conditions Note
4.6 \% V=4V, 1, =375AT,=25°C )
. Fig. 8,
Vsp Diode Forward Voltage 910
4.2 \% V=4V, I, =37.5AT =175°C '
Is Continuous Diode Forward Current 112 A VGS =-4V, Tc=25C Note 1
Is, puise Diode pulse Current 250 A Vs = -4V, pulse width t;, limited by Tjmax Note 1
1, Reverse Recover time 96 ns
V=4V, I, =75A,V, =800V
Q, Reverse Recovery Charge 604 nC d|f/dt 900 Alps, T, = 175 c Note 1
i Peak Reverse Recovery Current 15 A
t, Reverse Recover time 58 ns
V=4V, l,=75AV, =800V
Q, Reverse Recovery Charge 672 nC dlf/dt 1400 Alps,T,=175°C Note 1
m Peak Reverse Recovery Current 22 A
Thermal Characteristics
Symbol | Parameter Typ. Unit Test Conditions Note
Rouc Thermal Resistance from Junction to Case 0.27
°C/W Fig. 21
Rosa Thermal Resistance From Junction to Ambient 40
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GC3M0016120D

: : Silicon Carbide Power MOSFET
Wuxi Gwok Semiconductor CO,Ltd N-Channel Enhancement Mode

Typical Performance
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: : Silicon Carbide Power MOSFET
Wuxi Gwok Semiconductor CO,Ltd N-Channel Enhancement Mode

Typical Performance
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GC3M0016120D

: : Silicon Carbide Power MOSFET
Wuxi Gwok Semiconductor CO,Ltd N-Channel Enhancement Mode

Typical Performance
120 T

! 600 1 I
Conditions: Conditions:
= T, £175°C \ T,$175°C
g 100 S s00 N
- ~
§ =0 g 400 N
3 g
§ 60 £ 300
©
b= 2
g 40 g 200
- >
c 20 S 100 N
a
0 0 N
-55 -30 -5 20 45 70 95 120 145 170 -55 -30 -5 20 45 70 95 120 145 170
Case Temperature, T¢ (°C) Case Temperature, T, (°C)
Figure 19. Continuous Drain Current Derating vs. Figure 20. Maximum Power Dissipation Derating vs.
Case Temperature Case Temperature
s LN N
2 100.00 1 piited by R \
o Y Ros on / \
,_é s_: \ 100 ps
K 8 / \ )
« 0.5 - \
Q 10.00
§ 100E-3 63 g / 100ms \\
3 3
g 0.1 8 1.00 )
% 0.05 3 \~
© Q
2 10E-3 4002 5
s 0:01 o 0.10 —
'.3 Conditions:
g SinglePulge Tc=25°C
3 D=0,
Parameter: t,
163 0.01
1E-6 10E-6 100E-6 1E-3 10E-3 100E-3 1 01 ! . 10 100 1000
Time, t, (s) Drain-Source Voltage, Vs (V)
Figure 21. Transient Thermal Impedance . .
9 . P Figure 22. Safe Operating Area
(Junction - Case)
12 15
Conditions: Conditions:
T,=25°C T,=25°C Eroen
10 Vg = 600V B/ Voo = 800V ol
Rgjext) =5 Q Rjex) =5 Q
Vgs = -4V/+15V Vgs = -4V/+15V
FWD = GC3M0016120D FWD = GC3M0016120D
8 li=ses7uH 4 _ 10 Tli=657uH
= Eon = Eon
£ / e z
w "
S / / -
o oo
£ Yy, / £ / /
= =
] 4 [ 5
: 7 = : s
a / a
2 P / / /
0 0
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Drain to Source Current, I (A) Drain to Source Current, Iy (A)
Figure 23. Clamped Inductive Switching Energy vs. Figure 24. Clamped Inductive Switching Energy vs.
Drain Current (V,, = 600V) Drain Current (V,, = 800V)

GC3M0016120D Rev. 1, 01-2021

Copyright © 2021 Wuxi Gwok Semiconductor Co.,Ltd All rights reserved.




GC3M0016120D

Silicon Carbide Power MOSFET

Wuxi Gwok Semiconductor Co.,Ltd

Typical Performance

N-Channel Enhancement Mode
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GC3M0016120D

: : Silicon Carbide Power MOSFET
Wuxi Gwok Semiconductor CO,Ltd N-Channel Enhancement Mode

Test Circuit Schematic

VGS= -4V XS
Vbc Cpe o

R :_} 0>
HJ pur

JUL. &

Figure 29. Clamped Inductive Switching
Waveform Test Circuit

Note (3): Turn-off and Turn-on switching energy and timing values measured using SiC MOSFET Body Diode as shown above.
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GC3M0016120D

: : Silicon Carbide Power MOSFET
Wuxi Gwok Semiconductor CO,Ltd N-Channel Enhancement Mode

Package Dimensions

POS Inches Millimeters
Package TO-247-3 Min Max Min Max
A .190 .205 4.83 5.21
4 _, . o] Al .090 .100 2.29 2.54
A2 - ~-E3 !_ A2 .075 .085 1.91 2.16
T I é i b .042 .052 1.07 1.33
1 H‘ § Y 4 b1 075 095 1.91 2.41
- | b2 .075 .085 1.91 2.16
7 o T b3 113 133 2.87 3.38
b4 113 123 2.87 3.13
- .022 .027 0.55 0.68
T ‘ ! D .819 .831 20.80 21.10
L D1 .640 .695 16.25 17.65
D2 .037 .049 0.95 1.25
- E .620 .635 15.75 16.13
El .516 .557 13.10 14.15
E2 .145 .201 3.68 5.10
_"_’i'.ﬂ':_ T E3 .039 .075 1.00 1.90
¢ 3x b = E4 .487 .529 12.38 13.43

e .214 BSC 5.44 BSC
N 3 3

L .780 .800 19.81 20.32
T U Pinout Information: H 161 173 4.10 440
oP .138 144 3.51 3.65
® Pin 1 = Gate Q .216 .236 5.49 6.00
® Pin 2,4 = Drain s .238 248 6.04 6.30

Vv W ® Pin 3 = Source T 5° e 5° e
U 9° 11° 9° 11°

v > 5 > 5

W > 5 > 5

Recommended Solder Pad Layout

12

TO-247-3
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