B RMFFERARRAE GC3M050065E

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

I Features Parameter
- Effectively lower down T. and Rth’ high anti-EMI ability Vs 800 v
+ High speed switching with low capacitances | 8 A
* High blocking voltage with low R ;¢ e
. : (on) R 500 mQ
Easy to drive and parallel DS(on)

+ RoHS compliant

I Benefits

+ Increased power density

+ Higher operating frequency

*+ Reduced heat sink requirements
+ Higher efficiency

+ EMI reduction

I Applications

- Power factor correction modules
+ Switch mode power supplies

+ Power inverters

+ High voltage converters

TO-252 (DPAK) Package

Drain(2)

Gate(1)

Part Number Package Marking

Source(3)
GC3M050065E TO-252 (DPAK) GC3M050065
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Wuxi Gwok Semiconductor Co.,Ltd
SU PSiC ® Silicon Carbide Power MOSFET / N-Channel Enhancement Mode

rackage vaiues

Test

Symbol Parameter Min. Typ. Max. Unit .
Conditions
MOSFET/Body Diode Junction-Case Thermal
Rin-o) . 2.63 3.15 K/W
Resistance
Tw, Tste | Operating Junction and Storage Temperature -55 175 °C
Soldering Temperature, Wave Soldering only Allowed
Tsowp 260 °C
at Leads 1.6mm from Case for 10s

Maximum Ratings For MOSFET (Tv;= 25°C unless otherwise specified)

Vbss Drain-Source Voltage
8 Tc=25°C
Io Continuous DC Drain Current for Ring-ctyp), Limited by Tvimax A
6 Tc =100°C
lom Peak Drain Current, tp Limited by Tvimax 15 A Tc=25°C
Vs, max Gate-Source Max Voltage -10/22
Vs, op Gate-Source Operate Voltage 0/15
. L=0.5mH, las= 7.3A,
Eas Single Pulse Avalanche Energy 133 mJ
Vop=50V, Ves=15V
Ptot Power Dissipation for Ring-ctyp) 57 " Tc = 25°C

MOSFET Characteristics (Tv,= 25°C unless otherwise specified)

N T 7 S

V(er)DSS Drain-Source Breakdown Voltage =100 pA
29 3.8 Tw=25°C
Vas(th) Gate Threshold Voltage \ Vbs = Ves, Ipo = 3.5 mA
2.7 Tw = 175°C
. 0.1 20 Tw=25°C
Ipss Drain-Source Leakage Current MA Ves = 0V, Vbs = 650 V
4.0 Tw =175°C
lgss Gate-Source Leakage Current 250 nA Ves =22V, Vps =0V Tw =25°C
Ises Source-Gate Leakage Current 250 nA Ves =-10V, Vos =0V Tw=25°C
. . 500 600 Tw=25°C
Robs(on) Drain-Source On-State Resistance mQ Ves=15V,lb=1A
456 Tw=175°C
Jfs Transconductance 29 S Vos =20V, Ipb = 4 .5A
Raiint) Internal Gate Resistance 25 Q f = TMHz, Vac = 25 mV
Ciss Input Capacitance 170 pF
Coss Output Capacitance 13 pF Ves =0V, Vos =400V, f = TMHz
Crss Reverse Transfer Capacitance 13 pF
Qas Gate to Source Charge 3.2 nC
Qop Gate to Drain Charge 13 nC Ves = 0/15V, Vbs = 400 V, Ip = 4.5A
Qa Total Gate Charge 9.0 nC
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Wuxi Gwok Semiconductor Co.,Ltd
SU PSiC ® Silicon Carbide Power MOSFET / N-Channel Enhancement Mode

Dynamic MOSFET Characteristics (Tv;= 25°C unless otherwise specified)

“Symbol | Parameter | Min_| Typ. | Max. | Unit | Testcondtions |

‘ T On Delay Ti 17.0 Tw=25°C
on urn-0n Delay Time ns
dom y 143 Tu = 175°C
12.2 Tw = 25°C
tr Rise Time ns
93 Tu = 175°C
14.5 _ _ Tw=25°C
td(of) Turn-Off Delay Time ns Ves = 0/15V, L=600 uH
16.8 Tw =175°C
13.1 Voo =400V, b =45A, Tw =25°C
tf Fall Time ns
13.0 Tw =175°C
Raom = 9.1 Q, Reeffy = 9.1Q
454 Tw =25°C
Eon Turn-0On Switching Loss u
42.2 Tw =175°C
3.86 Tw = 25°C
Eoff Turn-Off Switching Loss u
3.40 Tw =175°C
| o 49.2 Tw =25°C
E Total Switching Ener J
“ 9 Eneryy 456 : Tu = 175 °C

Note: Eon/Eoff result is with body diode.
Maximum Ratings For Body Diode (Tv;= 25°C unless otherwise specified)

Vbss Drain-Source Voltage
8 A Tc=25°C
Is Continuous DC Source Current, Limited by Tvimax
6 A Tc=100°C
Ism Peak Reverse Drain Current, tp Limited by Tvimax 23 A Tc=25°C
Body Diode Characteristics (Tv;= 25°C unless otherwise specified)
Symbol Parameter Min. | Typ. | Max. | Unit Test conditions
. 3.8 Tw = 25°C
Vsp Body Diode Forward Voltage \ Ves=0V,Isp =25A
32 Tw=175°C
4.1 Tw = 25°C
lrrm Peak Reverse Recovery Current A
4.6 Tw =175 °C
Q R R ch 2 C | Vos = 400V, Ves = O V. =257
" everse Recove arge n = =
fy Lharg 27 e ' Yo ' Tw = 175 °C
Iso =4.5 A, di/dt = 1.1
. 9.4 Tw =25°C
ter Reverse Recovery Time ns kA/us
10.1 Tw =175 °C
£ R R £ 0.16 ) Tw=25°C
v everse Recovery Eneri
y Energy 0.32 . Tw = 175 °C
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Wuxi Gwok Semiconductor Co.,Ltd
Silicon Carbide Power MOSFET / N-Channel Enhancement Mode

SUPSIC®

Typical Characteristics

) Power dissipation as a function of case temperature
Safe operating area (SOA) L. )
. limited by bond wire
Rtn(j- =3.15 °C/W, Single Pulse, Tyy = 25°C
Po = f(T¢)
100 60
50
10
40
g % 30 Rth(j»c)_t/pA
B 1 [an
20
0.1
10
0
0.0 25 50 75 100 125 150 175
1 10 100 1000
Vps(V) Tc (°C)
Typical output characteristic, Vs as parameter Typical output characteristic, Vs as parameter
Ips= f(Vbs) Ips = f(Vps)
Tvy =-55°C Tvwy=25°C
15 15
1?2 12
9 9
< <
3 3
0 0
0 1 2 3 4 5 0 1 2 3 4 5
Vos(V) Vos(V)
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Wuxi Gwok Semiconductor Co.,Ltd
Silicon Carbide Power MOSFET / N-Channel Enhancement Mode

GC3MO050065E

Typical output characteristic, Vs as parameter

Typical on-state resistance as a function of drain

Ips = f(Vps) current
Tw = 175°C Ros(on) = f(lps), Vas = 15V
15 750
VGS:15V
']2 VGS:2OV 650
VGS=18V
9 Ves=16V. g 550
g VGS:15V \-E’
8 v
- V=14V fal
6 . Ves=10 & 450 Ty=25°C
Vgs=12V: /
VJ=175°C
3 350
0 250
0 1 2 3 4 5 0 5 4 6 8
Vos(V) Ios(A)

Typical on-state resistance as a function of
temperature

Typical on-state resistance as a function of Vgs
Ros(on) = f(Ves)

Ty (O

Ros(on) = f(Tvi), Ips =4.5 A Ios =4.5 A
725 1500
625
1200 Fy=25°€
525
C s % 900 Ty=-55°C
3 Ves=18V :
8325 \/ &£ Ty=175°C
(=]
« 600
225
300
125
25 )
75-50 -25 0 25 50 75 100 125 150 175 200 o - M . " 0

Vas(V)
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Wuxi Gwok Semiconductor Co.,Ltd
Silicon Carbide Power MOSFET / N-Channel Enhancement Mode

Typical transfer characteristic

Typical gate-source threshold voltage as a function

0 2 4 6 8 10 12 14 16 18
Vas(V)

los = f(Vas) of junction temperature
Vps= 20 V Vasth) = f(Tw), Ips = 3.5mA
1 >0
10
45
9
8 40
] s
< £
T O Temirsc 335
5 Ty=25°C
4 3.0
3
T\/J:‘SSOC
2 2.5
1
0 2.0

=75 -50 -25 0 25 50 75 100 125 150 175 200
Ty(Q)

Typical reverse drain current as function of reverse
drain voltage, Ves as parameter
Ips = f(Vps), Tvy = -55 °C

Typical reverse drain current as function of reverse
drain voltage, Vs as parameter
Ios = f(Vps), Tvy = 25 °C
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Wuxi Gwok Semiconductor Co.,Ltd
Silicon Carbide Power MOSFET / N-Channel Enhancement Mode

GC3MO050065E

Typical reverse drain current as function of reverse
drain voltage, Ves as parameter
Ips = f(Vps), Ty = 175 °C

Typical reverse drain voltage as function of junction
temperature
Vsp = f(Tv), lsp = 2.5 A

-10

Vis(V)

7.0

VGS'—:-SV

VGS:OV

-75-50 -25 0 25 50 75 100 125 150 175 200
Tu(Q)

Typical switching energy as a function of junction
temperature, 2nd device own body diode: Vgs = 0 V
E = f(Tw)

Vps = 400 V, Rexy = 9.1Q, Vgs =0V / 15V, Ips =45 A

Typical switching energy losses as a function of gate
resistance, 2nd device own body diode: Vgs = 0 V

E = f(Ra(ex)

Vas = 0/15V, Ips = 4.5 A, Tyy = 25 °C, Vps = 400 V

60 70
60
0 Fer
EZOI
= Eon 3 Eon
u\?j I 40
30
30
20
20
10
Eoff 0 EOﬁ
0 0
0 25 50 75 100 125 150 175 200 8 13 18 23
Ty(°C) Re(©)
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Wuxi Gwok Semiconductor Co.,Ltd
Silicon Carbide Power MOSFET / N-Channel Enhancement Mode

GC3MO050065E

Typical switching energy losses as a function of gate
resistance, 2nd device own body diode: Vgs = 0 V

E = f(Ra(ext))

Vas = 0/15V, Ips = 4 .5A, Tvy = 175 °C, Vps = 400 V

Typical switching energy losses as a function of Ips,
2nd device own body diode: Vgs =0 V

E = f(lps)

Ves = 0/15 V, Reeny = 9.1 Q, Ty = 25 °C, Vps = 400 V

70

60
EIOT

50 //

[N}

30

20

10 Er

0
8 13 18 23

Re(Q)

180

160
140
120

E(w)

100
80
60
40
20

Ios(A)

Typical switching energy losses as a function of Ips,
2nd device own body diode: Vgs = 0 V

E = f(lps)

Ves = 0/15 V, Reeny = 9.1 Q, Tyy = 175 °C, Vps = 400 V

Typical switching energy losses as a function of Vps,
2nd device own body diode: Vgs =0 V

E = f(Vbs)

Vs = 0/15V, Roexy = 9.1 Q, Ty = 25 °C, lps = 4.5 A

180 80
160
140 60
120
3 100 3
= Eior 40
80
60 Ean
20
40
L = for ||
0 0
2 4 6 8 10 P) 200 250 300 350 400 450 500 550 600
Ios(A) Vos(V)
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Wuxi Gwok Semiconductor Co.,Ltd
SU PSiC ® Silicon Carbide Power MOSFET / N-Channel Enhancement Mode

Typical switching energy losses as a function of Vps, .
Typical gate charge

Ves =f(Qq), lps = 4.5A, Vps = 400V

turn-on pulse

2nd device own body diode: Vgs = 0 V

E = f(Vbs)
VGS = 0/15 V, Raexty = 9.1Q, TVJ =175 °C, IDS =45A

80 16

14

60 1?2

Eeot

3 S 10
P [

40 Eon > 8

6

20 4

Eoﬁ‘ 2

0 0

200 250 300 350 400 450 500 550 600 0 2 4 6 8 10
Vis(V) Qg(nC)

Typical capacitance as a function of drain-source
voltage
C= f(VDs), VGS = OV, f=1MHz

1,000
R Ciss
100
5
o
Coss
10
Crss
1
0.1 1.0 10.0 100.0

Vos(V)
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Wuxi Gwok Semiconductor Co.,Ltd
Silicon Carbide Power MOSFET / N-Channel Enhancement Mode

SUPSIC®

Iransient tnermail resistance (iviudrel)

(Ztn(j-cmax) = f(tp), Parameter D = tp/T

1.E+00
S
)
S 1.E-01
Y=
™ Single Pulse
1.E-02
1.E-06 1.E-05 1.E-04 1.E-03 1.E-02 1.E-01 1E+00 1E+01
Time, tp(s)
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Wuxi Gwok Semiconductor Co.,Ltd
SU PSiC ® Silicon Carbide Power MOSFET / N-Channel Enhancement Mode

Package Outline Dimension: TO-252 (DPAK)

e,‘\'c-o-- -
4=l

a7 070, 12mm

A 2.10 2.50 0.083 0.098
Al 0 0.15 0.000 0.006
A2 0.76 1.36 0.030 0.054
b 0.61 0.85 0.024 0.033
bl 0.71 0.91 0.028 0.036
b2 504 564 0.198 0.222
c 0.508 TYP. 0.02 TYP.

cl 0.508 TYP. 0.02 TYP.

D 5.8 63 0.228 0.248
D1 5 56 0.197 0.220
E 6.3 6.9 0.248 0272
E1 455 5.15 0.179 0.203
e 2.286 TYP. 0.09 TYP.

H 9.65 104 0.380 0.409
L 14 17 0.055 0.067
L1 2.90 REF. 0.114 REF.

L2 0.75 1.35 0.030 0.053
L3 0.6 12 0.024 0.047
8 0° 10° 0° 10°
61 5° 9° 5° 9°
82 25° REF. 25° REF.

Revision History

Revision Date of Release Description of Changes
V0.1 0.12026 Datasheet_V.1.28
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