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CoolSiC™ 1400V SiC MOSFET G2
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Storage temperature Tstg -55 150 °C
Soldering temperature Tsold |Wave soldering 1.6 mm (0.063 in.) from case 260 °C
for10s
Reflow soldering (MSL2 according to 260
JEDEC J-STD-020)
Thermal resistance, Rth(j-a) 62 K/W
junction-ambient
MOSFET/body diode Rth(j-c) 0.35 0.46 | K/W
thermal resistance,
junction-case
Comparative Tracking CTl IEC 60112 (material group 1 according to 600 v
Index IEC 60664-1)
2 MOSFET
®R2 EATEE
Parameter Symbol | Note or test condition Values Unit
Drain-source voltage Voss | Tj=25°C 1400 v
Continuous DC drain Ipbc Ves =18V Tc=25°C 82 A
c.ur.rent for Ring-c.max), T.=100°C 58
limited by Tyjmax
Peak drain current, t, Ibm Ves =18V 260 A
l|m|ted by ij(max) l)
Gate-source voltage, max. Ves t,<0.5pus,D<0.01 -10...25 v
transient voltage
Gate-source voltage, max. VGs -7..23 v
static voltage2)
Avalanche energy, single Eas Ib=32.1A,Vpp=50V,L=0.8 mH, 401 mJ
pulse Tvj(start) =25 °C
Avalanche energy, EAR Ib=32.1A,Vpp=50V,L=3.9 uH, 2 mJ
repetitive Tvj(start)= 25 °C
Short-circuit withstand tsc Voo =< 800V, Vbs peak < 1400 V, Vson)= 15V, 2 s
time Tvj(start) = 25 °C
Power dissipation, limited Ptot T.=25°C 326 W
by Tvj(max T.=100°C 163
1)  BEdESIRItRIE
2) NGRS AMIREENRTSIPC-9592BRIFLE
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2 MOSFET

R3 #FE

Parameter Symbol | Note or test condition Values Unit
Recommended turn-on VGs(on) 15...18 v

gate voltage

Recommended turn- VGS(off) -5...0 v
off gate voltage

=Ra 1S{EE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source on-state Rpsion) |Ib=32.1A T,;=25°C, 24 mQ
resistance VGs(on)=18V
T,;=150°C, 51.6 67.6
V/Gs(on)= 18V
T,;=175°C, 60
VGS(on)=18V
T,;=25°C, 30
VGs(on)=15V
Gate-source threshold Vesith) |/p=10.1 mA, Vps=Ves T;=25°C 3.5 4.2 5.1 Vv
voltage (tested after 1 ms pulse T,=175°C 3.2
atVes =20 V)
Zero gate-voltage Ipss Vos=1400V, Ves=0V Ty=25°C 240 HA
drain current T,=175°C 41
Gate leakage current lgss Vos=0V Ves =23V 120 nA
VGS =-10V -120
Forward transconductance gfs Ib=32.1A,Vpbs=20V 22 S
Internal gate resistance RG,nt |f=1MHz, Vac=25mV 2.5 Q
Input capacitance Ciss Vbs=1000V, Ves=0V, f=100 kHz, 2290 pF
VAc =25mV
Output capacitance Coss Vbs=1000V, Ves=0V, f=100 kHz, 78 pF
VAc =25mV
Reverse transfer Crss Vps=1000V, Ves=0V, f=100 kHz, 7.1 pF
capacitance Vac=25mV
CossStored energy Eoss Calculated based on Coss= f(Vop) 50 uJ
Output charge Qoss | Calculated based on Coss= f(Vop) 137 nC
Effective output Coler) | Vbps=0...1000V, Vss=0V, 155 pF
capacitance, energy Calculated based on Eqss
related
Effective output Co(tr) Ib= constant, V/ps=0...1000V, V5s=0V, 171 pF
capacitance, time related Calculated based on Qoss
(REELTm......)
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Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.

Total gate charge Qs Vop=1000V, Ip=32.1A, Ves=0/18V, turn-on 72 nC
pulse

Plateau gate charge Qacs(ppl) |Vop=1000V, [p=32.1A, Ves=0/18V, turn-on 23.8 nC
pulse

Gate-drain charge Qab Vop=1000V, Ir=32.1 A, Vss=0/18V, turn-on 14 nC
pulse

Turn-on delay time td(on) Vop=1000V, T,;=25°C 8 ns
Ib=32.1A,Ves=0/18V _ o

’ > | Ty=175°C 6.8
Reext=2.3Q,Ls=12nH, !
diode: body diode at
VGs =0V

Rise time t, Vop=1000V, T,;=25°C 4.1 ns
Ib=32.1A,Ves=0/18V o

’ ’ T,;=175°C 3.8
Reext=2.3Q,Ls=12nH, !
diode: body diode at
VGs =0V

Turn-off delay time tdoffy | Voo=1000V, Tj=25°C 18 ns
Ib=32.1A, Ves=0/18V o

’ i T,=175°C 20
RG,ext: 2.3 Q, Lc: 12 nH, !
diode: body diode at
VGs =0V

Fall time ti Vop=1000V, T;=25°C 7.6 ns
Ib=32.1A,Ves=0/18V o

’ ’ T,;=175°C 8.3
Reext=2.3Q,Lo=12nH, !
diode: body diode at
VGs =0V

Turn-on energy Eon Vop=1000V, T;=25°C 412 pd
Ib=32.1A,Ves=0/18V o

’ ’ T,;=175°C 903
Reext=2.3Q,Ls=12nH, !
diode: body diode at
VGs =0V

Turn-off energy Eoff Vop=1000V, Tj=25°C 78 pd
Ib=32.1A,Ves=0/18V o

’ ’ T,;=175°C 104
Reext=2.3Q,Ls=12nH, !
diode: body diode at
VGs =0V

Total switching energy) Etot | Vbp=1000V, T,;=25°C 670 uJ
Ib=32.1A, Ves=0/18V, PP

Roext=2.3Q,L,=12 nH, Ty=1757¢ 1597
diode: body diode at
VGs =0V

(REAKTR......)
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3EZikE (MOSFET)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Turn-on energy at-5V Eon Vop=1000V, rb=32.1A, |T,;=25°C 371 ud
VGs = -5/18 V _ °
’ T4=17 4
Reext=2.3Q,Ls=12nH, i=175°C 943
diode: body diode at
VGS =5V
Turn-off energy at-5V Eoff Vop=1000V, rb=32.1A, |T,;=25°C 68 ud
VGs = -5/18 V _ °
’ T4=17 72
Reext=2.3Q,Ls=12nH, i=175°C
diode: body diode at
VGS =5V
Total switching energy at Etot Vop=1000V, [r=32.1A, |T,;=25°C 561 pJ
-5Vy) Ves=-5/18V, = o
Roext=2.3Q,L,=12 nH, Ty=1757¢ 1630
diode: body diode at
VGS =5V
Virtual junction Tvj -55 175 °C
temperature
Virtual junction Tvjlover) |overload, cumulative max. 100 h2) 200 °C
temperature
1) S3FE«
2) &% 5000 X{ER, &AL TREI 100 Ko
b D BEARBIIFUEE B A 200 kV/uso JNEHTdV/dt ZETNE izt 18 ERIZETZHI R #Yo
BRIEFBEHE, 19T, =25°C BIRAE T,
3 EZ1E (MOSFET)
x5 RAFEE
Parameter Symbol | Note or test condition Values Unit
Drain-source voltage Voss | Tj=25°C 1400 v
Continuous reverse drain Isbc Ves=0V T.=25°C 60 A
current for Ring.cmax, limited T.2100°C 33.7
by Tujimax
Peak reverse drain current, Ism Ves=0V 174 A
tp l|m|ted by T\/j(max)
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CoolSiC™ 1400V SiC MOSFET G2

3EZikE (MOSFET)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.

Drain-source reverse Vspb Isp=32.1A,Ves=0V T;=25°C 4.2 5.5 \Y
voltage T,=100°C 4.11

T,;=175°C 4.05
MOSFET forward recovery Qfr Vop=1000V, Isp=32.1A, |[T,;=25°C 0.28 pc
cheee éifinglxaize:lsj SCQ’ Ty=115°C 1.09
MOSFET peak forward [frm Vop=1000V, Isp=32.1A, |[T,;=25°C 50 A
recovery current gG:m Slx,dize:lsjgcg’ T,=175°C 100
MOSFET forward recovery Efr Vop=1000V, lsp=32.1A, |T,;=25°C 180 ud
e (‘girsinglx’dz:e:lsj SCQ’ Ty=115°C >90
MOSFET forward recovery Efr Vop=1000V, lsp=32.1A, |T,;=25°C 122 uJ
ey gifinc?u\gciegxltsoz(; N Ty=175°C o1>
Virtual junction Tvj -55 175 °C
temperature
Virtual junction Tvjlover) | overload, cumulative max. 100 hy) 200 °C
temperature
1) &% 5000 RfEIR, TmAATFRHIA 100K,
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Safe operating area (SOA)

Power dissipation as a function of case temperature

Io = f(Vos) limited by bond wire
Ty< 175 °C, Te=25°C Proc=f(Tc)
1000 450
\ Rth{yt,max)
400 \\ — — — Riern)
i N
100 N
350 N
\
\\
10- 300 \
N
250 \\
< =3 \
=17 3 \
& 200+ AN
N
N
0.1 150 N
N
N
100 \\
0.01- N\
N
50 | N
A
0.001 T T T 0 ; T T
1 10 100 1000 25 50 75 100 125 150 175
Vs (V) T_(°C)

Maximum DC drain to source current as a function of
case temperature limited by bond wire

Maximum source to drain current as a function of case
temperature limited by bond wire
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Typical transfer characteristic Typical gate-source threshold voltage as a function of
lo= f(Ves) junction temperature
Vps=20V, t,= 20 s Ves(th) = f(Tvj)
[b=10.1 mA
800 6
Tvi = ZSBC VGS :VDS
— —— T =175°C
700 | i
______ Ty 5
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= 400~ 23
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300
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200
1 —
100 -
0 ! I 0 T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20 50 25 0 25 50 75 100 125 150 175 200
Ves (V) ij (°C)
Typical output characteristic, Ves as a parameter Typical output characteristic, Vesas a parameter
Ip= f(VDs) b= f(VDS)
T,=25°C,t,=20 us T,=175°C, t,= 20 s
300 7 = 300 7
/ P V=20V V=20V d A
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Typical on-state resistance as a function of junction
temperature

Rbs(on) = f(ij)

Ib=32.1A

Typical gate charge
Ves=1(Qc)
lb=32.1 A, Vps= 1000V

80

DS(on) (mQ)

o

10 T T T \ \ T T T
50 -25 0 25 50 75 100 125 150 175 200
ij (°C)

18

turn-on pulse|

16
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12

10

Ve (V)

0 T T \
0 10 20 30 40 50 60 70 80
Q, (nC)

Typical capacitance as a function of drain-source
voltage

Typical reverse drain voltage as a function of junction
temperature

C= f(VDs) Vsp= f(TVJ)
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10000 6
)
e 5
— - L
IREN
1000
\
[~~~ \\ 4
'5\\ \
™~ ~N
\\\ ~
— \\\ S~ =
= kY >~ =
= 100 ~ a 3]
%) \ ~— X
\\
\
\
\'\
NEf| 7]
10 P
C\SS l ]
- COSS
______ Cf$$
1 T T T 0 T \ \ \ \ T T \ \
1 10 100 1000 50 25 0 25 50 75 100 125 150 175 200
Voo (V) T,(0)
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Typical reverse drain current as a function of reverse
drain voltage, V¢s as a parameter

Typical reverse drain current as a function of reverse
drain voltage, Vss as a parameter

so=f(Vsp) 'so= (Vo)
T;=25°C, t,=20 us T,;=175°C, t,=20 ps
0 — 120
V=5V i Yos™ OV
110 i 1107 -
——— V=0V
100, 1004 V=15V
____________ V=18V
50 | 90 |
80 1 807
. 70|
z <
60 o 60
0] 50 |
20 40
20| 30 s
7
20 20 i
7
0] 10 /,.4
0 0 \
0 0 !

Typical switching energy as a function of junction
temperature, test circuit in Fig. F, 2nd device
own body diode: Ves =0V

Typical switching energy as a function of junction
temperature, test circuit in Fig. F, 2nd device
own body diode: Vgs=-5V

E=1(Ty) E=1(Ty)
Ves=0/18V, Ip=32.1 A, Rgext= 2.3 Q, Vpp= 1000 V Ves=-5/18V, Ip=32.1 A, Rext=2.3 Q, Vpp=1000 V
1000 1100
900 ] 1000
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= 500 2
w ™ 500
400
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200 200
100 100
O | 1 1 1 1 0 I 1 | 1 1 1
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T (°C) T .(°C)
vj vj
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Typical switching energy as a function of drain
current, test circuit in Fig. F, 2nd device own body
diode: Ves=0V

Typical switching energy as a function of drain
current, test circuit in Fig. F, 2nd device own body
diode: Ves=-5V

E="f(lp) E=1(lp)
Ves=0/18V, Ty;= 175 °C, Rgext = 2.3 Q, Vop = 1000 V Ves=-5/18V, T,;= 175 °C, Rgext = 2.3 Q, Vpp= 1000 V
1800 2000
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1400 16007}
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Vs 1400
1200 S
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_ 1000 s -
3 7 El
= L = 1000
[T / w
800 b
e 800
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7
400 / A
7 P 400 |
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200 ~ -7
. —
7 P 200
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0 T T T T T T T 0 T 7 T T T T

0 8 16 24 32 40 48 56 64
1y (A)

Typical switching energy as a function of gate
resistance, test circuit in Fig. F, 2nd device own body
diode: Ves=0V

Typical switching energy as a function of gate
resistance, test circuit in Fig. F, 2nd device own body
diode: Vgs=-5V

E=f(Roex) E = f(Ro,ext)
Ves=0/18V, Ip=32.1A, T,;= 175 °C, Vop=1000 V Ves=-5/18V, Ipb=32.1 A, T,;= 175 °C, Vpp= 1000 V
2600 2800
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2200 2400
2000 2200
1800 2000
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1600
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= 1400 =
= 2 1400
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RG,exl ( ) RG,exl( )
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Typical switching energy as a function of DC link
voltage, test circuit in Fig. F, 2nd device own body
diode: Ves=0V

Typical switching energy as a function of DC link
voltage, test circuit in Fig. F, 2nd device own body
diode: Ves=-5V

E =f(Vopo) E =f(Voo)
Ves=0/18V, Ip=32.1 A, T;=175°C, Rgext=2.3Q Ves=-5/18V, 1p=32.1A, T,j=175°C, Rgexx= 2.3 Q
1300 1300
1200 1200
1100+ 1100
1000+ 1000
900 900
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f:_; 700 3 700
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500 500
400 - 400 -
300+ 300
200 200
100 woof ==
o 3 e

800 850 900 950 1000 1050 1100 1150 1200

Vi (V)

800 850 900 950 1000 1050 1100 1150 1200

Voo (V)

Typical switching times as a function of gate
resistance, test circuit in Fig. F, 2nd device own body
diode: Ves=0V

Typical reverse recovery charge as a function of
reverse drain current slope, test circuit in Fig. F, 2nd
device own body diode: Ves =0V

t = f(Rg ext) Qr = f(-disp/dt)
Ves=0/18V, Ip=32.1A, T,;= 175 °C, Vop=1000 V Ves=0/18V, Isp=32.1 A, Vpp=1000 V
220 > 1.4
d(on) ,// ij =25°C
200 |———t / ———T,=175C
s h
wod| Ytomn // 12
------------ tf // - -
i o —— T
160 /,’ 1.0 ’/”—’
~ | T
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— 120 % —
/ &
100 /s o
0.6
80
60 0.4
40
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20
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1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
-di,/dt (Aus)
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Typical reverse recovery current as a function of
reverse drain current slope, test circuit in Fig. F, 2nd
device own body diode: Ves =0V

|frm: f('diSD/dt)
Ves=0/18V, Isp=32.1 A, Vpp=1000 V

Typical switching energy as a function of dead time
[/ blanking time, test circuit in Fig. F, 2nd device own
body diode: Ves=-5V

E= f(tdead)
lb=32.1 A, ij: 175 OC, RG,ext: 2.3 Q, Ves= 0/18 VVpp =
1000V

45
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tdead (LIS)

Max. transient thermal impedance (MOSFET/diode)
Zth(j-c),max = f(tp)

D=t,/T
1
0.1
=
x . .
*—% __________ single pulse
E ———1Z,(0=0.01)
g e L T = z,,(D=0.02)
Nl s/ e Z, (D=0.05)
— 7, (D=0.1)
——=2,(D=02)
....... Z, (D=0.5)
i 1 2 3 4
0.001- 1 [K/W] 001625937  0.04688719  0.1502809 0.2436527
T.{SJ 1.08709E-5 1.697064E-4 0.002141105 0.01050008
I I |
1E-6 1E-5 0.0001 0.001 0.01 0.1 1
t, (s)
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(L2)

) E A
O | |- - —_— —~——
= (E3) A (E1)
i { \
=
/QJ — N —
~ )
2x(®R1) T = =
= ol e
=| £
S
| .
5 |
| o | |
| | |
imy Ao ‘ (AS) fl. ZIHER
m
=1l I — _ (A4] | 2
! Le] |11 ] (A3) ! !
1\_\_{ 2 3| £.| Al :.| 1 |
\ ; . ‘
’ c 2x(b1) W
el - -— 2x(b)
e’
$-laaa(M)|A @ [aaaM)|A
et O PG-T0247-4-U08
MILLIMETERS MILLIMETERS
DIMENSIONS VIN. VAX. DIMENSIONS VIN. MAX.
A 4.70 4.90 E 15.60 16.00
A1l 2.23 2.59 E1 12.38
A2 1.51 1.71 E2 2.80
A3 0.80 E3 6.00
Ad 2.20 e 7.62
A5 0.99 el 2.79
b 2.00 e2 2.54
b1 0.70 K 5.32
b2 — | 0.5 L 1700 | 1760
b3 1.20 L1 1.60
c 0.50 0.70 L2 0.76
D 23.40 23.80 N 4
D1 15.39 01 10°
D2 19.82 02 5°
D3 2.60 R 2.00
D4 3.78 R1 2.00
D5 2.85 aaa 0.25
D6 — | o030
D7 1.92

NOTES: DIMENSIONS DO NOT INCLUDE MOLD FLASH, PROTRUSION OR GATE BURRS
N IS THE NUMBER OF LEADS

E1
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6 Aif 514
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90%
disp/dt
tfr = td+ tb
er = Qa+ Qb
Iso — ffy ——
-— ta - — tb —_—
v, 10% N >
es = oo ! - Q 10% /s
«— [, -— tf — frm
d—ton —tg—> VSD
Figure A. Definition of switching times
Figure B. Definition of body diode
switching characteristics
Vas,Vbs
Io(t) 4
A / Q
ll""GSinn,\
10% Ip T10% Ip
i J >t
Vs(t)
A
B
Vs
E.= E = * Qas(py P4 Qep > Qs >t,Q
off = on =
af?Vps*ip*dt ) Vps™ lp*dt . e
10% Vos 10% Ve Figure D. Definition of QGD
B >t
t t; t; ts Yalg
Figure C. Definition of switching losses
second
|:}EVICE L ==Cg
|_
Vasiom
Vool
Tu/n Toff2 T/t e |H |
a DuUT
Ti(t) O—III—JP- f
p(t)
rn r n
L
Yalg
T
CC? Figure F. Dynamic test circuit
) . L Parasitic inductance Ly,
Figure E. Thermal equivalent circuit Parasitic capacitor C,
&2
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Document revision Date of release |Description of changes

1.00 2025-02-27 Final datasheet

1.10 2025-10-13 Added note for CTl information in Table 1

Increased Ipw in Table 2

Added switching information for Vgs =-5/18 Vin Table 4 and 6 and
corresponding diagrams

Added Ispcin Table 5

Corrected test conditions and adapt values of the body diode in Table 6
Added SOA diagram on page 8

Added diagram E = f(Vpp) @ Ves=0/18 V

Added diagram E = f(Vpp) @ Ves=-5/18 V

Editorial changes
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