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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.

Storage temperature Tstg -55 150 °C
Soldering temperature Tsold 260 °C
MOSFET/body diode Rih(j-c) 0.15 0.19 | K/W
thermal resistance,
junction-case?
1) REZEFNH, ZEHEETIRIT/F TR,
2 MOSFET
w2 BRATMEE
Parameter Symbol | Note or test condition Values Unit
Drain-source voltage? Vbss | T;=-55...175°C 1200 v
Continuous DC drain e Ves=20V T.=25°C 198 A
C.u I’I"ent for Rth(j-c,max), Tc: 100 °C 142
limited by Tujmax ?
Peak drain current, t, Iom Ves=20V 511 A
l|mited by ij(max) 2)
Gate-source voltage, max. Vs t,<0.5us,D<0.01 -10...25 \Y
transient voltage?
Gate-source voltage, max. Vs -5...23 \Y
static voltage?
Avalanche energy, single Ens Ib=T0A, Vpp=50V,L=0.26 mH 625 mJ
pulse
Power dissipation, limited Piot T.=25°C 790 W

o 2)
by T\/J(maX) T.=100 °C 394

1) TETvi=2s°C F#TINR, H@IeREEENIRIH/FIEEIE
2)  REFEFENEH, ZSUEBIIRIT/AFERIE

3 EEFR: EAMCRBENEE

BE AN2018-09 H#EIRBYIZ TR,

PN
=R

MM FEIKAITT . AT HRBEEITRIERERANESE!T, YREERMAR

K3 BiYE

Parameter Symbol | Note or test condition Values Unit
Recommended turn-on VGs(on) 20 v
gate voltage

Recommended turn-off Vs (off) 0 Y
gate voltage
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CoolSiC™ 1200V SiC Trench MOSFET
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2 MOSFET
Ra HIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source on-state Rbs(on) [b=93A T.,;=25°C, 8.7 113 | mQ
resistance VGs(on) =20V
T,;= 100 °C, 12.2
VGS(on) =20V
T,;=175°C, 17.3
Vasion)=20V
Tj=25°C, 9.5
VGS(on) =18V
Gate-source threshold Vesithy | /o=30 mA, Vos=Ves T,;=25°C 37 4.4 5.1 v
voltage (tested after 1 ms pulse T,=175°C 36
atVes =20 V)
Zero gate-voltage drain Ipss Vos=1200V, Ves=0V T,;=25°C 1 90 MA
current T,=175°C 50
Gate leakage current lgss Vos=0V Ves=25V 100 nA
Ves=-10V -100
Forward transconductance gts Ib=93A, Vps=20V 56.8 S
Short-circuit withstand tsc Vop< 800V, Vesion)=20V 15 us
time?) Vbs peak< 1200 V Vv
) A =18V 2
ij(start) =25°C, Gton)
RG,ext =20 VGS(on) =15V 25
Internal gate resistance Rg,jnt  |f=1MHz, Vac=25mV 24 Q
Input capacitance Ciss | Vos=800V, Ves=0V, f=100 kHz, Vac=25 mV 5703 pF
Output capacitance Coss Vos=800V, Ves=0V, f=100 kHz, Vac=25 mV 268 pF
Reverse transfer Crss Vbs=800V, Ves=0V, f=100 kHz, Vac=25 mV 16 pF
capacitance
CossStored energy Eoss Vos=800V, Ves=0V, f=100 kHz, Vac=25 mV 107 uJd
Total gate charge Qs Vop=800V, Ir=93 A, Ves=0/20V, turn-on 178 nC
pulse
Plateau gate charge Qcsply |Voo=800V, lb=93 A, Ves= 0/20V, turn-on 44 nC
pulse
Gate-drain charge Qop Voo=800V, Ip=93 A, Ves=0/20V, turn-on 30 nC
pulse
Turn-on delay time tdon) |Voo=800V,h=93A, T,;=25°C 19 ns
Ves=0/20V, -
Reson =20, T;=175°C 18
Resen=2Q, Ls=33 nH
(RBELTR......)
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CoolSic™ 1200V SiC Trench MOSFET
3{E"1R%%E (MOSFET)

Ra (%) HHEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Rise time t Vop=800V, =93 A, T,;=25°C 20 ns
Ves=0/20V, -
Resion=2 0, Ty=175°C 27
Resemn=2Q, Ls=33 nH
Turn-off delay time taofy | Voo=800V, [b=93A, T,;,=25°C 41 ns
Ves=0/20V, P
Resiom=2 0, Tj=175°C 55
Resem=2Q, Ls=33 nH
Fall time te Voo=800V, Ib=93A, T,;=25°C 13 ns
Ves=0/20V, e
Resom =20, Ty=175°C 15
Resem=2Q, Ls=33 nH
Turn-on energy Eon Vop=800V, [b=93 A, T,;=25°C 941 pd
Ves=0/20V, o
Resion =2 0, T,;=175°C 1606
Resem=2Q, Ls=33 nH
Turn-off energy Eoff Vop=800V, Ih=93A, T,;,=25°C 606 SN}
Ves=0/20V, oo
Reson =20, Ty=175°C 868
Resem=2Q, Ls=33 nH
Total switching energy Eiot Vop=800V, Ih=93A, T,;,=25°C 1547 puJ
Ves=0/20V, oo
Reson =20, Ty=175°C 2474
Resem=2Q, Ls=33 nH
Virtual junction T -55 175 °C
temperature
1) @Gt/ I
2 i B EF,
BRIEZEHE, HFIEIIH T =25Co
3 F=%E (MOSFET)
RS RAEEE
Parameter Symbol | Note or test condition Values Unit
Drain-source voltage? Vbss | T,;=-55...175°C 1200 Vv
Continuous reverse drain Ispc T.=25°C 162 A
current for Ren(j-c,max) _ 0
bt T.=100°C 94
limited by ij(max) 2)
(RBETR......)
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3E"RE (MOSFET)

R>5 (&) BATEE
Parameter Symbol | Note or test condition Values Unit
Peak reverse drain cu rrent, Ism Ves=0V 208 A
tp limited by Tyjmax 5V<Ves<0V, 277

t,=0.3ps

-5=Ves=0V, Tvj = 717

175°C; t,< 0.3 ms
for accumulated
conduction time <
5sort,=1msfor
accumulated
conduction time <

2557
1) TETv=25°C MK, @R /4RI
2)  REZEFEUR, ZESHEEITIGH/AFERIE
3) tp *D Ism E"Jéﬂé;ﬁﬁ_“zgﬁ ij(max) >175°C
&6 HIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source reverse Vsp Isp=93 A T,;=25°C 3.9 5 v
voltage T,=100°C 38
T;=175°C 3.7
MOSFET forward recovery Qs Vop=800V, T,;=25°C 441 nC
charge Iso=93 A, Ves=0V o
. ’ i T,;=175°C 1450

~diso/dt =3000 A/ps, Qi | "

includes also Qc
MOSFET peak forward Ifrm Vop=800V, T,;,=25°C 38 A
recovery current Isp=93 A, Ves=0V, T =175°C 61

~disp/dt=3000 A/us, Qi |

includes also Qc
Virtual junction T -55 175 °C
temperature
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Reverse bias safe operating area (RBSOA)

Power dissipation as a function of case temperature

ID = f(VDS) Ptot = f(Tc)
Ty<175°C,Ves=0/20V, Tc=25°C
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Typical transfer characteristic

Typical gate-source threshold voltage as a function

lo=f(Ves) of junction temperature
Vos=20V, t,= 20 s Vasith) = f(Ty)
lb=30mA
700 5.0
T,=25°C Vo =V,
_— Tvi =175°C
600 7
45 ]
500 |
_ 400 =
< £ 40]
300 =
200 | i
35
100 |
0 ‘ 3.0
0 3 9 12 15 25 50 75 100 125 150 175

T (°C)

¥

Typical output characteristic, V¢s as parameter

Typical output characteristic, Vss as parameter

Ib= f(VDs) Ib= f(VDS)
T,;=25°C,t,=20 us T,;=175°C,t,=20 ps
500 700
V=6V
450 | 630 ||——— Ves=8Y
———— e V=10V
400 | 560 | |- Vgs =12V
----------- Vo =14V
350 | 490 | [———" V=16V
- VES =18V
300 | 420 ] - Vg =20V
= . = :
o 250 & 350
200 | 2 g0 ]
150 | 210 | -
100 | 40 | g ]
P AIREEEE o
] _ ;/ = -
50 70 ,// -
/
0 ‘ 0 ‘
0 2 4 6 10 12 14 16 18 20 0 2 4 6 10 12 14 16 18 20
os (V) ps (V)
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Typical on-state resistance as a function of junction | Typical gate charge
temperature Ves = f(Qe)
Roson) = f(Ty) lo=93 A, Vos =800V
lb=93A
20 20
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Typical capacitance as a function of drain-source Typical C,;; stored energy
voltage Eoss = f(Vbs)
C=1(Vbs) f=100 kHz,Ves=0V
f=100kHz,Ves=0V
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Typical reverse drain voltage as function of junction

Typical reverse drain current as function of reverse

temperature drain voltage, V¢s as parameter
Vsp=f(Ty) Iso = f(Vso)
Is0=93 A, Ves=0V ij=25°C,tp:20 Us
45 600
Vg =-5V ",;-;'/
——— V=0V "‘:'/
R & — Vo =18V //
............ VL.5 =20V /,
s
."'/
R
o
40 400 | g
pd
2
—_ o
= < ] i
o & 300 s
= g ',.}/
1z
,/
. | ,/"/
3.5 200 v Ve
5 P /
7
) s
i i -
100 g e
rd
’.Y -~
# L
/ -
30 T T T T 0 — T
25 50 75 100 125 150 175 0 1 2 3 4 5
7,0 Vo, (V)

Typical reverse drain current as function of reverse
drain voltage, V¢s as parameter

Isp= f(VSD)

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

T,j=175°C,t,=20 us E=1(Ty)
Ves=0/20V, Ip=93 A, Reext=2 Q, Vop=800 V
350 3000
EJ\'\
300 2500
250
2000 |
200 | N
< =) i
a = 1500
- i)
150 |
1000 |
100 |
. 500 |
50
0 0 1 1 1 1 1
0 1 2 3 4 5 25 50 75 100 125 150 175
Ve V) T, 00
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Typical switching energy as a function of drain
current, test circuit in Fig. F, 2nd device own
body diode: Vgs =0V

Typical switching energy as a function of drain
voltage, test circuit in Fig. F, 2nd device own

body diode: Vgs =0V

E =1(Ip) E =f(Vos)
VGs: 0/20 V, ij =175 OC, RG,ext: 2 Q, VDD =800V VGs = 0/20 V, ID =93 A, ij: 175 OC, RG,ext: 2Q
14000 3000
Enn
- = Euf'
12000 | |-==== E /]
tot ,/ 2500
’/
d
/;‘
10000 /
A 2000
8000 |
= = 1
2 = 1500
w L
6000 |
1000 |
4000
R 500 |
2000
0 1 0 1 1 1 1
0 50 100 150 200 250 300 400 500 600 700 800 900
Iy (A) Vo, V)

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

Typical switching times as a function of gate

resistance, test circuitin
body diode: Vgs =0V

Fig. F, 2nd device own

E = f( RG,ext) t = f( RG,ext)
Ves=0/20V, Ip=93 A, T,;= 175 °C, Vpp=800V Ves=0/20V, [rb=93 A, T,;= 175 °C, Vpp=800 V
25000 - 700 =
———E, yd —_——t /7
""""" tot ,// 600 7 [-------- Lot /
20000 ] /,/
500 |
15000 ] - ]
_ % Pid 400
2 2z
W =
i 300 |
10000
200 |
5000 |
100 |
0 I I I 0
0 20 40 60 80 0 20 40 60 80
RG‘(‘KI (Q) RG@:\I (D)
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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: Vgs =0V

Typ. transient thermal impedance (MOSFET/diode)
Zih(j-o),typ = f(tp)

D=t /T
— H P
|frm - f(‘dlSD/dt )
Ves=0/18V, Isp=93 A, Vpp=800 V
160 1
T,=25°C //
——— T =175 7
140 2 e
7/
/
/
120 1 v
0.1
100 | —
=
g EQ | ‘thij-c),typ
E 80 g — == Zyqny (D=0.01)
; ______ ZLh[j-cJ.lyp (D=0.02)
L [ < A ] (O =
60 | Zthli'i:‘utVD (D=0.05)
0.01 = oy (D =0-1)
o Y T Ly, (P=02)
i 1 2 3 4 5
20 "I|K: wl 0.00285 0.00619% 0.0275 0.04280062 0.0654
Tlsl 2.15E-6 1.383E-5 1.062E-4 0.001054 0.00818
0 ‘ ‘ ‘ ‘ 0.001 ! ! ! !
500 2200 3900 5600 7300 9000 1E-6 1E-5 0.0001 0.001 0.01 0.1 1
-dig,/dt (Afus) t (s)
P
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DIMENSIONS MIN. MAX. DIMENSIONS MIN. MAX.
A 4.90 5.10 E 15.70 15.90
Al 231 251 El 13.10 13.50
A2 1.90 2.10 E2 2.40 2.60
A3 0.90 1.10 E3 248 2.68
b 0.66 0.79 E4 3.82 4.02
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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
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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

0.10 2022-04-19 Target datasheet

0.20 2023-07-31 Preliminary datasheet

0.30 2023-08-03 Correction of inductance unit (p. 3)

1.00 2023-11-29 Final datasheet

1.10 2025-08-28 Updated table values: Ipoc, lou, Prot, 8, Lofor switching parameters,
td(on) » tr» td(off)s T Eons Eoffs Etots Ispc, Qfrs lirm
Added values: creepage distance value on p.1, Ism values for limited tp
Updated graphs: lp=f(Tc), Pwt=f(Tc), los= f(Vos), Ron(TVj), los (Vas), Isp=
f(VSD), E =f(Tvj), E = f(RG,ex), E = f(Id), tsw = f(RG,ext), Zinj-o) = f(tp)
Added graphs: Es,=f(VDS), lrm=f(di/dt)
No change to the product, new/added values are based on additional
assessments
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