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CoolSiC™1400 V SiC MOSFET G2
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®1 HEE
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) 0.16 0.21 | K/W
thermal resistance,
junction-case
Comparative Tracking CTl IEC 60112 (material group 1 according to 600 v
Index IEC 60664-1)
2 MOSFET
®2 EATEE
Parameter Symbol | Note or test condition Values Unit
Drain-source voltage Voss | Tj=25°C 1400 v
Continuous DC drain Ipbc Ves =18V T.=25°C 207 A
current for Ruma, T.=100°C 147
limited by ij(max)
Peak drain current, t, Iom Ves =18V 655 A
l|m|ted by ij(max) l)
Gate-source voltage, max. Ves t,<0.5us,D<0.01 -10...25 v
transient voltage
Gate-source voltage, max. VGs -7..23 v
static voltage2)
Avalanche energy, single Eas b=92.6 A, Vpp=50V,L=0.3mH, 1159 mJ
pulse Tvj(start) = 25 °C
Avalanche energy, EAR b=92.6 A, Vpp=50V,L=1.4 uH, 5.8 mJ
repetitive Tvj(start) = 25 °C
Short-circuit withstand tsc Voo = 800 V, Vps peak< 1400 V, Vason)= 15V, 2 us
time Tvj(start) = 25 °C
Power dissipation, limited Ptot T.=25°C 710 W
by Tvj(max T.=100°C 360
1)  BEdESIRItRIE
2) NAIGITHRBI R AMIREERN AT S1PC-9592BRIFLE .
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IMYR140R008M2H Infineon
CoolSiC™ 1400V SiC MOSFET G2

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

R4 HEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source on-state Rps(on) [Ib=92.6 A T;=25°C, 8.5 mQ
resistance VGs(on)=18V
T,;=150°C, 17.9 23.4
V/Gs(on)= 18V
T,;=175°C, 21
VGS(on)=18V
T,;=25 °C, 10
VGS(on)=15V
Gate-source threshold Vesith) | /p=29.1 mA, Vps = Vs 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 drain Ipss Vos=1400V, Ves=0V T,;=25°C 690 HA
current Ty=175°C 11.7
Gate leakage current lgss Vos=0V Ves =23V 120 nA
VGS =-10V -120
Forward transconductance gfs Ib=92.6 A, Vps=20V 63 S
Internal gate resistance RG,nt |f=1MHz, Vac=25mV 4.4 Q
Input capacitance Ciss Vbs=1000V, Ves=0V, f=100 kHz, 6450 pF
VAc =25mV
Output capacitance Coss Vbs=1000V, Ves=0V, f=100 kHz, 225 pF
VAc =25mV
Reverse transfer Crss Vps=1000V, Ves=0V, f=100 kHz, 20 pF
capacitance Vac=25mV
CossStored energy Eoss Calculated based on Coss= f(Vop) 143 uJ
Output charge Qoss | Calculated based on Coss= f(Vop) 394 nC
Effective output Coler) | Vbps=0...1000V, Vss=0V, 447 pF
capacitance, energy Calculated based on Eqss
related
Effective output Co(tr) Ib= constant, V/ps=0...1000V, V5s=0V, 493 pF
capacitance, time related Calculated based on Qoss
(RBETR......)
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R4 (%) W&
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Total gate charge Qs Vop=1000V, Ip=92.6 A, Ves=0/18V, turn-on 203 nC
pulse
Plateau gate charge Qacs(ppl) |Vop=1000V, [r=92.6 A, Ves=0/18V, turn-on 67 nC
pulse
Gate-drain charge Qab Vop=1000V, Ir=92.6 A, Vss=0/18 V, turn-on 40 nC
pulse
Turn-on delay time td(on) Vop=1000V, T,;=25°C 31 ns
b=92.6 A, Ves=0/18V _ o
’ » | T,;=175°C 27
Reet=2.3Q,Ls=12nH, | "’
diode: body diode at
VGs =0V
Rise time t, Vop=1000V, T,;=25°C 17 ns
b=92.6 A, Ves=0/18V o
’ ’ T,;=175°C 16
Reet=2.3Q,Ls=12nH, |’
diode: body diode at
VGs =0V
Turn-off delay time tdoffy | Voo=1000V, Tj=25°C 72 ns
b=92.6 A, Ves=0/18V o
? ’ T,;=175°C 80
RG,ext: 2.3 Q, Lo =12 nH, !
diode: body diode at
VGs =0V
Fall time ti Vop=1000V, T;=25°C 31 ns
b=92.6 A, Ves=0/18V o
’ ’ T,;=175°C 34
Reet=2.3Q,Ls=12nH, | ”
diode: body diode at
VGs =0V
Turn-on energy Eon Vop=1000V, T;=25°C 2720 pd
b=92.6 A, Ves=0/18V o
’ ’ T,;=175°C 4050
Reet=2.3Q,Ls=12nH, | ”
diode: body diode at
VGs =0V
Turn-off energy Eoff Vop=1000V, Tj=25°C 1980 pd
b=92.6 A, Ves=0/18V o
’ ’ T,;=175°C 2290
Reet=2.3Q,Ls=12nH, | ”
diode: body diode at
VGs =0V
Total switching energys) Etot | Vop=1000V, T;=25°C 5100 uJ
Ib=92.6 A, Ves=0/18 V .
? ’ T,;=175°C 7640
RG,ext: 2.3 Q, Lo =12 nH, !
diode: body diode at
VGs =0V
(RBETR......)
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R4 (%) W&
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Turn-on energy at-5V Eon Vop=1000V, rb=92.6 A, |T,;=25°C 2763 pJd
VGs = -5/18 V _ °
g Ty=17 432
Reet=2.3Q,Ls=12nH, | "’ >°C 325
diode: body diode at
VGS =-5V
Turn-off energy at-5V Eoff Vop=1000V, r=92.6 A, |T,;=25°C 1341 pJ
VGs = -5/18 V _ °
’ T;=17 1412
Reet=2.3Q,Ls=12nH, | "’ >
diode: body diode at
VGS =-5V
Total switching energy at Etot Vop=1000V, [r=92.6 A, |T,;=25°C 4385 pJ
-5Vy) Ves=-5/18V, = o
Reex=2.3Q,Ls=12nH, Ty=1757C Tl
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) BEEx
2) &% 5000 RfEIR, EAATREIZA 100K,
b LA BIIFIEE BK 200 kV/uso JNELTdV/dt S22 JE Wist 18 R ZH R
BIEZBHE, HFMHIGET,=25°C B9 1 Tl
3 x_1%E (MOSFET)
RS RAEEE
Parameter Symbol | Note or test condition Values Unit
Drain-source voltage Voss | Tj=25°C 1400 v
Continuous reverse drain Isbc Ves=0V Tc=25°C 137 A
current for Ring.cmax, limited T.2100°C 754
by Tujimax
Peak reverse drain current, Ism Ves=0V 441 A
tp l|m|ted by T\/j(max)
HIRF MR 6 Revision 1.10
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&6 HEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.

Drain-source reverse Vspb Isp=92.6 A, Vgs=0V T;=25°C 4.2 5.5 \Y
voltage T,=100°C 411

T,=175°C 4.05
MOSFET forward recovery Qfr Vop=1000V, Isp=92.6 A, |T,;=25°C 0.51 pc
wreree éifinglxaize:lsj SCQ’ Ty=1757C 206
MOSFET peak forward [frm Vop=1000V, Isp=92.6 A, |T,;=25°C 56 A
recovery current (\ge:in Slxaize;tlsjgco’ T,=175°C 113
MOSFET forward recovery Efr Vop=1000V, /sp=92.6 A, |T,;=25°C 400 uJ
o (‘girsinglx’dz:e:lsj SCQ’ Ty=1757C 1300
MOSFET forward recovery Efr Vop=1000V, /sp=92.6 A, |T,;=25°C 281 uJ
energyat-5V gifinc?u\:je’?;’;fsoz(; Q, Ty=175°C 1414
Virtual junction Tvj -55 175 °C
temperature
Virtual junction Tvjlover) | overload, cumulative max. 100 hy) 200 °C
temperature
1) &% 5000 RfER, mAATREH 100K,
HIRE M 7 Revision 1.10
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Safe operating area (SOA)

Power dissipation as a function of case temperature

Io = f(Vos) limited by bond wire
Tj<175°C, Te=25°C Prov=f(Te)
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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

Io=f(Ves) junction temperature
Vps=20V, t,=20 ps Vas(th) = f(Tvj)
Irb=29.1 mA
2200 6
T,;=25°C Ves=Vos
2000 |— — — T,=175°C
—————— T =200°C
1800 | A >
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= 1200 =
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T, (0

vi

Typical output characteristic, Vos as a parameter

Typical output characteristic, Vs as a parameter

|D = f(VDS) ID = f(VDs)
T,j=25°C, t,=20 ps Ty=175°C,t,=20 us
900 7 == 900 /
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800 /z/ —— = V=18V g0 |——— Vg =18V ///’
'I //’ —————— VGS—J.SV ______ VG5=15V ’//
/ ’
700 / B Vs =14V N V=14V e
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If -------- VES =tv Yy . VQ; =7V // "_.'
500 / 500 o —
EC'_ 2 - _,/'—
_a ; g = 7 /__/
400 77 —— 200- A
/1 T o
300 | e s -~
i 300 / v
200 | / 200- A
i - e
fr T -
100 - o
Lo Sl Y
N A —— IS TSI e . ——— | | | | | |
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
Vns V) VDS (v)
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Typical on-state resistance as a function of junction Typical gate charge
temperature Ves = f(Qo)
Ros(on) = f(Tv)) Ib=92.6 A, Vos= 1000 V
Ib=92.6 A
26 18
Vesion = 18V / turn-on pulse
24 V.. =15V 4
77 Vesion) / 16
22
14 |
20
12
18
<)
£ 16 — 10-
H 3
B 1 g ]
12
6 ]
10 ]
4
8 4
61 27
4 \ \ \ \ \ T \ 0 ; \ \
50 25 0 25 50 75 100 125 150 175 200 0 50 100 150 200 250 300
7,0 Q. (nC)

Typical capacitance as a function of drain-source

Typical reverse drain voltage as a function of junction

voltage temperature
C= f(VDs) Vsp= f(TVj)
f:].OO kHZ, VGSZOV |SD:92.6 A, VGSZOV
10000 6
I~ — |_ s = f(T,)
— ~
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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

lsp= f(VSD) Isp= f(VSD)
T,;=25°C,t,=20 s T,=175°C, t,=20 pis
300 300
VGS=—5V VGS=—5V
270|— — — Ves=OV 2704 — — — Vs =0V
------ Ve =15V e V=15V
240 |- Ves=18V [ 240 |- V=18V
210 210
180 i 180
Sl
=< i <
o 150 iy o 150
g I -
.': II
120} i/ 120
)
iy -
90 i 90 ‘45
Iy R
i 5
604 60 1 Pa
ot )
o 4
i rd
30 jf 30 //f,
0 T 0 T
0 1 0 1

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=92.6 A, Rgext= 2.3 Q, Vpp= 1000 V Ves=-5/18V, Ip=92.6 A, Rgext= 2.3 Q, Vpp=1000 V
4500 5000
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3500
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— 25001 _
= =
2 2 2500
w [F]
2000
2000
1500 ] 3
=T 004 =]
1000_ ,”"”’_ 1000 ””’—”
5004 """ s0 | -
0 T T T T 0 T T T T T T
25 50 75 100 125 150 175 200 25 50 75 100 125 150 175 200
T, (C) 7, ()
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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(lo)
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
10000 10000
9000 9000
8000 8000
7000 7000
6000 | 6000
= —
= 5000 = 5000
wi L
4000 4000
3000 3000
2000 2000
1000 1000
0 0 1 1 1 1 1 | 1 1
0 20 40 60 80 100 120 140 160 180 200 0 20 40 60 80 100 120 140 160 180 200

1, (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(RG,ext) E= f( RG,ext)
Ves=0/18V, [,b=92.6 A, T,;= 175 °C, Vpp= 1000 V Ves=-5/18V, 1pb=92.6 A, T,;= 175 °C, Vpp= 1000 V
22500 20000
20000 18000
17500 16000
15000 | 14000
12000
~ 12500 .
2 = 10000
w
10000
8000
7500
6000
5000 |
4000
2500 2000
0 T T T T T T 0 T T ; i T T T T
0 5 10 15 20 25 30 35 40 45 S0 0 5 10 15 20 25 30 35 40 45 50
RG,ext (.Q) RG,ext (Q)
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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(VDD) E= f(VDD)
Ves=0/18V, 1p=92.6 A, T,;= 175 °C, Rgexx= 2.3 Q Ves=-5/18V, 1p=92.6 A, T\j= 175 °C, Rgext= 2.3 Q
6000 6000
55001 5500
5000 ] 5000
4500 4500
4000 40001
35001 3500
= =
= 3000 = 3000
[¥N] w
25001 2500 |
2000} 2000 B
15001 1500 mwmmE T
_-—_::Z':""_‘-
1000 1000 F——~
500 500 |
0 | 1 1 | | I 1 0 I I | I I
800 850 900 950 1000 1050 1100 1150 1200 800 850 900 950 1000 1050 1100 1150 1200

Vo V)

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) er: f(-dlso/dt )
Ves=0/18V, 1p=92.6 A, T,;= 175 °C, Vpp= 1000 V Ves=0/18V, Isp=92.6 A, Vpp=1000 V
700 35
td(an] TVJ.=25“C
———t' /// 20- ———TVJ=175°C _
600 |- Siom // ' - T
------------ £ i _
/,/ . //
500 S 2.5 ——
i — -
// |~
e
400 e —~ 2.0
m ~ =
2 =2
£ P .
300 1.5
200 1.0
100 0.5 ///
0 T T T T T T T 0.0 T T T T T T
0 10 15 20 25 30 35 40 45 50 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
RG,ext @ -dISD/dt (Afus)
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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=92.6 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)
Ves= 0/18 V, Ib=92.6 A, ij: 175 OC, RG,ext: 230V =
1000V

70

T,=25°C
— —— T_=175°C
vi

Ifrm ( )

0 T T T T T T

500 1000 1500 2000 2500 3000 3500
digy/dt (Afus)

4000

120

100

80

E (%)

60

40

20

0 T T
0.0 0.1

I 1 I 1 1
02 03 04 05 06 07 08 09 1.0
tdead(“’S)

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

D=t,/T
1
01 -—mmmim e "
= 1 e
5; _______________ single pulse
£ 001 ———7,(D=0.01)
| z,(D=0.02)
SN % 1 e z,,(D=0.05)
~-—- 2, (D=0.1)
——= 7, (D=0.2)
0.001 A e z, (D=0.5)
i 1 2 3 4
r‘[K/W] 0.006018228 0.01630015 0.03079099 0.1578326
T[s) 1.21424E-5 1.904977E-4 0.001864853 0.01168345
0.0001 T T T T
1E-6 1E-5 0.0001 0.001 0.01 0.1
t (s)
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5 BN

) E A
= (E3) A { - \ (ET)
Q \/QJ : — M et \
/ ™~
2x(2R1) & + @ =
3x(8R) = | & 2|=
S
/
o B |
- ﬁl | é 1 L1 I
J; ;1['| i'li i (AS) Il‘ l'_f'1Ez (]
[Ea TV o i1 I
5 i X ST - 2)(“33) Ll L : =
= L - (A3) T |
Jf ”Lfl { —H «lslleH LL’
| H .I..l.
e ‘ 2xibl) - 2x(b)
2
—— E b-aaa(M)|A @-aaa(M)|A

oveer O PG-T0247-4-U08
MILLIMETERS MILLIMETERS
DIMENSIONS Y v DIMENSIONS VI AN
A 4.70 4.90 E 15.60 16.00
Al 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 — | o015 L 1700 | 17.60
b3 1.20 L1 1.60
c 0.50 0.70 L2 0.76
D 23.40 23.80 N 4
D1 15.39 o1 10°
D2 19.82 o2 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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Figure A. Definition of switching times
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Figure C. Definition of switching losses
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Figure E. Thermal equivalent circuit

Figure B. Definition of body diode
switching characteristics
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Figure D. Definition of QGD
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Figure F. Dynamic test circuit
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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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application and the completeness of the product
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application.
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