GC3M0015065K
Silicon Carbide Power MOSFET

SUPSIiC® Wuxi Gwok Semiconductor Co.,Ltd N-Channel Enhancement Mode

Features

e Optimized package with separate driver source pin
e High blocking voltage with low on-resistance

e High-speed switching with low capacitances

. Fast intrinsic diode with low reverse recovery (Q,)
. Halogen free, RoHS compliant

Benefits

*  Reduce switching losses and minimize gate ringing
*  Higher system efficiency

e Reduce cooling requirements T0-247-4

* Increase power density

* Increase system switching frequency package

Applications Drain
(Pin 1, TAB)

e EVchargers

e Solarinverters

e UPS

e SMPS

. DC/DC converters

Gate
Part Number Package (Pin 4)
Driver Power
GC3M0015065K TO 247-4 Source Source
(Pin 3) (Pin 2)
Maximum Ratings (T =25°C, unless otherwise specified)
Symbol Parameter Value Unit Note
Vbsmax Drain - Source Voltage 650 \Y
Vsmax Gate - Source voltage -8/+19 \ Note 1
Continuous Drain Current, Ves = 15V, Tc=25°C 120 .
Fig. 19
lo A" | Note 2
Continuous Drain Current, Ves =15V, Tc=100°C 96
Ipgeuse) Pulsed Drain Current, Pulse width t, limited by Tjmax 418 A
PD Power Dissipation, T=25°C, T =175 °C 416 W Fig. 20
T,T Operating Junction and Storage Temperature -40to °C
i Vg P 9 9 p +175
TL Solder Temperature, 1.6mm (0.063") from case for 10s 260 °C
M Mounting Torque, (M3 or 6-32 screw) ! Nm
d g forque, 8.8 Ibf-in

Note (1): Recommended turn off / turn on gate voltage V, - 4V...0V / +15V
Note (2): Package limited to 120 A
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GC3M0015065K

Silicon Carbide Power MOSFET

SUPSIC® 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
Vigripss Drain-Source Breakdown Voltage 650 \Y Ves=0V, lp =100 pA
1.8 23 3.6 \Y Vps = Vas, Ib=15.5mA
Vasith Gate Threshold Voltage Fig. 11
1.9 Vv Vos =Ves, Io=15.5mA, T,=175°C
Ipss Zero Gate Voltage Drain Current 1 50 HA | Vos=650V,Ves =0V
lass Gate-Source Leakage Current 10 250 nA Ves=15V,Vps =0V
10.5 15 21 Ves =15V, Ip = 55.8A Fig. 4
Rosion) Drain-Source On-State Resistance mQ !
20 Ves =15V, I = 55.8A, T, = 175°C 56
42 Vos=20V, Ips=55.8 A
Jfs Transconductance S Fig.7
40 Vos= 20V, lps=55.8 A, T, = 175°C
Ciss Input Capacitance 5011
Coss Output Capacitance 289 F'?'81 7
Crss Reverse Transfer Capacitance 31 pF | Ves=0V,Vos=400V
f=100Kh
Coten Effective Output Capacitance (Energy Related) 357 z Note: 3
Vac=25mV
Cottr) Effective Output Capacitance (Time Related) 516 Note: 3
Eoss Coss Stored Energy 29 W Fig. 16
Eon Turn-On Switching Energy (Body Diode) 401 Vos =400V, Ves =-4V/15V, 1, = 55.8 A,
w Reen =5 L=57.6 uH, T,=175°C Fig. 25
Eorr Turn Off Switching Energy (Body Diode) 254 FWD = Internal Body Diode of MOSFET
Eon Turn-On Switching Energy (External Diode) 234 Vos =400V, Ves =-4V/15V, |, =558 A,
W | Reew=2Q L=57.6 uH, T,=175°C Fig. 25
Eorr Turn Off Switching Energy (External Diode) 303 FWD = External SiC DIODE
Tdon) Turn-On Delay Time 23
. . VDD=400V,VGS='4V/15V
t Rise Time 32 ns Ib="55.8 A, Reey =5 Q, L=57.6 uH Fig. 26
taom | Turn-Off Delay Time 57 Timing relative to V¢
Inductive load
t Fall Time 15
Raiiny Internal Gate Resistance 1.5 Q f=1MHz Vac=25mV
Qgs Gate to Source Charge 53 Vos = 400V, Ves = -4 V/15 V
Qga Gate to Drain Charge 58 nC Ib =55.8A Fig. 12
Qq Total Gate Charge 188 Per IEC60747-8-4 pg 21

Note (3): Coten, a lumped capacitance that gives same stored energy as Coss while Vds is rising from 0 to 400V
Cotn, a lumped capacitance that gives same charging time as Coss while Vds is rising from 0 to 400V

GC3M0015065K Rev. 6, 03-2022

Copyright © 2022 Wuxi Gwok Semiconductor Co.,Ltd All rights reserved.




GC3M0015065K

Silicon Carbide Power MOSFET
SUPSIC® 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
. 47 \Y Vi =-4V, 1 =279A,T=25°C Fig. 8,
Vsp Diode Forward Voltage 910
42 v V =-4V,l,=279AT,=175°C '
Is Continuous Diode Forward Current 79 A VGS =-4V,Tc=25°C
Is, putse Diode pulse Current 223 A Vi =-4V, pulse width t, limited by Tjmax
Reverse Recover time 22 ns

Vi, =-4V, |, ="558A,V,=400V

Q, Reverse Recovery Charge 510 nC dif/dt = 4000 A/pss, T, = 175 °C
o Peak Reverse Recovery Current 39 A
t, Reverse Recover time 26 ns
V. =-4V,|. =558A,V =400V
432 GS ! sD 7 TR
Q, Reverse Recovery Charge nC dif/dt = 2500 A/jis, T, = 175 °C
| Peak Reverse Recovery Current 28 A

Thermal Characteristics

Symbol | Parameter Typ. Unit Test Conditions Note
Rosc Thermal Resistance from Junction to Case 0.35
°C/W Fig. 21
Rosa Thermal Resistance From Junction to Ambient 40
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Figure 6. On-Resistance vs. Temperature

Figure 5. On-Resistance vs. Drain Current

For Various Gate Voltage

For Various Temperatures
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Figure 18. Capacitances vs. Drain-Source

Figure 17. Capacitances vs. Drain-Source

Voltage (0 - 650V)

Voltage (0 - 200V)

GC3M0015065K Rev. 6, 03-2022

o
9]
=
@
@
o
<
(2]
i)
=
=
=
<
o
2
=1
o
(@)
=
S
i)
o
>
5
=
<]
2
IS
@
[9]]
=7
)
=
O]
=
S
o
N
o
IS
o
I=
2
=
S
2
o
(@)




Y =@
A |
|
B | | | |
S N 4 IR
o) 155 ,rnnnrnnL,. ! | ! |
O +— |§w I ! S . S ,
4S5 185 | At g
! =1 s | T
(@) (] L ! | I s | | T
" | S , g g E—
S g5 | | W . | 2 T ] R
M = (0] | ! ! ] @ i
o — L I =] 3 |
o™ O C , [ L © z
@) o ® | | | ° 9] | L.
i i I MR B T I AN Soud z
- S NN\
o eh L ] ! C| ¢ N \\ 5
S0 T 5l 8 s —ts_| G
= -
o] || .5 & gl g S| ¢
o) I I v gl 25 8 [
=0 F=- L = £ g £ <
© ) i I 2l o ® > < ° >
c | i el A 5 g o | o o
C | -} W - v © = D N _ c
c P ! 8 gl ¢ aQ £ 20 N\ | \\ ) w
2 | HE Y el ?
S5 IV O .3 T ¢l & 2| 5
- "]
o0 L Co 28| E3 5| & s £
= _! I ! I ! I | I SO a o« I o 2
—_ N 1 I bo—-boolo- h I i | c . & =S I ] A
S | ! | | I - Ll __L | — ] — = [ T I\ (]
! | ! | ! | e Rt 1 x 3 © N\ < )
! I | I | I | I | [ = © 3 5 A N\ [ g @ >
e I I ! i | i = z NN R ] i+
N S N SN Y S | = 3 ] £ Sl 3
I e & £ : ES g 5| 2
! | ! | ! | ! | ! B (] = @ bl = =1 £ £
; | ! I ! | | I | = = 8, § [ >3 [
o — W i ” i | 3, §Y % . a8 [T £ 2
2 8 8 i T ' , ! = FNoE go>ai2 it s Anirin ' St w Q
2 8 2 8 8§ 8 — o) o EnGE .mmm3w9w , 1w £
w8 & R o o i 2 Swaoéd BEihnsuToOe
(M) **, & R 4 3 2 ° 3 ] S T il .mz____a_._ N | S
2 )4 5amod pa N : § & % 3 2 Erslhssn | O
+— pajedissig win S S S > E] - oY R , ! 4
-l M wixey - by 3 - | | < :
S 8] c ' W | o~ m
o fel ” | (v) % ‘w 8 t W g >
En|! ' 344N = T j
O ol R | m ! | } ) 924n0S-uteaq Q m S ° 5] MJ %
S Sa[TTTT il = 2 ° = ¢
! | ! | Fm————t-= (=] A
+— I | I ! I -—+ © n) sso1 8u )
o L ! | W | | B _ = IYOUMS 2
=) = , i ! | I | 2
2 .8 A — “ “ _ =
< I | TTTTTTT o g ! i <
S |RE S = s “ N <
Q ezl /" o , | g g 5
I |E§ | e i = o |
e =8 | I e ] ® S ]
1S s , [ | i -+ = © = S
(D) €3 | | I - =
8 lesl/ | s |& | pe
|5/ SR ! i L ) i ] “ =
¢ 152172 el =R o | 5 : 2
[@) I8 s | | | | | -+ 8 g 1] u © > o
! I I I g &9 S kel o =}
W L F i i I | 5 = - = S
| ||||r||||.w. | ! | - S 2 o g <
@) | i ! SR S E | Y® £ - | & S
— ! i W | , T 2 8 £ o = £l o N g
X L , i | | ! | € U mal 2 m 8] £ o =
=] | HIIIITIIIIFII ! I ! k a € ! u e 1S % ~ c > N <))
i b d ol I «n D ! - * = ] o S 1 (%))
” | | ! e @ g2 | g & e s £9 @
[J) | | | ! | T n @ ° ! c ! bl = < ) X
Il | | I | I ! " Qo 5 g E| = ¢ S 2 =
i T ! 23 Fl 29 S| e S &
i IR S N £U o | &% 3| 25° o
® | i | , e c i 9 T g| 2= 5
m | | I ! | T o o =] wn C E == > =<
= | | | I | I ! = 9 1] c S 3 O = v 35
U of- 1 | ! | , ! ! - G2 3 5 € o
i | | | . | o2 S O W
- | _ d. |||+||||, | | o I = p 3 g
A 5| o 2 | = s | 2t BT
o < | | ! i I | i v © ~ - - O o
; | | ! | [ ! ' =] : o 3 5 g ©
= T t W | | ! | > ) 5 g s| 23 o N
o T ; | | ! = g - > n m ©
S Vl=s [=} o T I ! L s (o)) >g = To] ©
s|= S =2 g g 7 g g i 4 >gfs 84 g
= oasa, g g 8 _ o \F i,39%8% O 2
— (v) uemn_ qual N e - 1 3 En S 36 M. ™M o S
1N) SNOURUO) 324N o T © Sy MRS ~ s 2
os-uieia g 2 4 §L8rs8n v » =
w < > s =
m ° M ] =] (@) ml
on - Y 2
(M/20) >z ‘@duepadwi ase: - m M @ O O
) 0] uonduNnf « 2
-
(m) ssor
rn) sso1 Suiydums




GC3M0015065K

Silicon Carbide Power MOSFET

SUPSIiC® Wuxi Gwok Semiconductor Co.,Ltd N-Channel Enhancement Mode
Typical Performance
1000 — e T rm———— Q 200 yo===c=coogooooopo- o - a T |
Conditions: I I I I I I Conditions: : : : :
Ips = 55.8 A | | | i | i T,=25°C ! ! ! !
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800 | Roexy =50 - - Fm———— 4 Ips =55.8 A | | / |
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Silicon Carbide Power MOSFET
SUPSIC® Wuxi Gwok Semiconductor Co.,Ltd N-Channel Enhancement Mode

Test Circuit Schematic
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Figure 27. Clamped Inductive Switching
Waveform Test Circuit
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Figure 28. Body Diode Recovery Test Circuit
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Package Dimensions
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Silicon Carbide Power MOSFET
SUPSIC® Wuxi Gwok Semiconductor Co.,Ltd N-Channel Enhancement Mode

Package Dimensions

TO-247-4L
MILLIMETERS c' 0.55 0.65
SYM MIN MAX c 0.55 0.68
A 4.83 5.21 D 23.30 23.60
A1 2.29 2.54 D1 16.25 17.65
A2 1.91 2.16 D2 0.95 1.25
b' 1.07 1.28 E 15.75 16.13
b 1.07 1.33 E1 13.10 14.15
b1 2.39 2.94 E2 3.68 5.10
b2 2.39 2.84 E3 1.00 1.90
b3 1.07 1.60 E4 12.38 13.43
b4 1.07 1.50 e 2.54 BSC
b5 2.39 2.69 el 5.08 BSC
b6 2.39 2.64 N* 4
b7 1.30 1.70 L 17.31 17.82
b8 1.80 2.20 L1 3.97 4.37
L2 2.35 2.65
oP 3.51 3.65
Q 5.49 6.00
S 6.04 6.30
T 17.5° REF.
w 3.5 ° REF.
X 4° REF.

Recommended Solder Pad Layout
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