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Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.

Storage temperature Tstg -55 150 °C

Soldering temperature Teold | Wave soldering 1.6 mm (0.063 in.) from case 260 °C
for10s

Mounting torque M M3 screw, Maximum of mounting processes: 0.6 Nm
3

Thermal Rth(j-a) 62 K/W

resistance,

junction-ambient

MOSFET/body Rin(iq) 031 | 04 | KW

diode thermal

resistance,

junction-case

2 MOSFET

&2 RATEE

Parameter Symbol | Note or test condition Values Unit

Drain-source voltage Wbss | Tyy=25°C 1200 v

Continuous DC drain Ipbc Ves =18V T.=25°C 98 A

c‘urrent for Ren(j-c,max), T.=100°C 71

limited by ij(max)

Peak drain current, t, Iom Ves =18V 213 A

limited by ij(max)

Gate-source voltage, max. Vgs t,<0.5us,D<0.001 -10/23 v

transient voltage?

Gate-source voltage, max. Vs -7/20 Y

static voltage

Avalanche energy, single Eas Ib=40.1A,Vop=50V,L=0.9 mH 721 mJ

pulse

Avalanche energy, Enr Ib=40.1A, Vop=50V,L=4.5uH 3.58 mJ

repetitive

ShOrt-CirCUit tSC VDDS 800 V, VDS,peak< 1200 V, VGS(on) = 15 V, 3 HS

withstand time Tj(starty =25 °C

MOSFET dv/dt robustness dv/dt |Vps=0...800V 150 V/ns

Power dissipation, limited Piot T.=25°C 375 W

by Tvj(max T.=100°C 188

1) BERT E. AMORBENEESEmMBENKEAITR. AT7THERSETITIERFFRNNERIZTT, S0 ERNATEA
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Parameter Symbol | Note or test condition Values Unit
Recommended turn-on VGs(on) 15...18 Y
gate voltage
Recommended turn- Ves(off -5..0 v
off gate voltage
R4 EE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source on-state Rps(on) |[lb=41A T,;=25°C, 19 269 | mQ
resistance VGs(on)=18V
T,= 100 °C, 25
VGS(on) =18V
T,;=175°C, 36
VGS(on) =18V
T,j=25°C, 23.7 30
VGS(on) =15V
Gate-source threshold Vesieh) [ 1o=17.6 mA, Vs = Vs T,;=25°C 35 42 5.2 \Y
voltage (tested after 1 ms pulse T,=175°C 36
at VGs =20 V)
Zero gate-voltage Ibss Vos=1200V, Ves=0V T,;=25°C 320 pA
drain current Ty=175°C 5.4
Gate leakage current lgss Vos=0V Ves =23V 100 nA
VGs =-10V -100
Forward transconductance Gts Ib=41A, Vps=20V 20.9 S
Internal gate resistance Rgjnt |f=1MHz, Vac=25mV 1.8
Input capacitance Ciss Vos=800V, Ves=0V, f=100 kHz, Vac=25 mV 3460 pF
Output capacitance Coss Vos=800V, Ves=0V, f=100 kHz, Vac=25 mV 159 pF
Reverse transfer Crss Vbs=800V, Ves=0V, f=100 kHz, Vac=25 mV 23 pF
capacitance
CossStored energy Eoss | Vbs=800V, Ves=0V, =100 kHz, Vac=25 mV 65 pd
Total gate charge Qo Voo=800V, Ib=41A, Ves=0/18V, turn-on 109 nC
pulse
Plateau gate charge Qas(pl) | Voo=800V, [b=41A, Ves=0/18V, turn-on 27.1 nC
pulse
Gate-to-drain charge Qap Voo=800V, Ip=41A, Ves=0/18V, turn-on 21.8 nC
pulse
(RBLT;......)
Datasheet 4 Revision 1.40

2024-11-15



IMW120R020M1H

CoolSiC™ 1200V SiC Trench MOSFET

x4 (8) HE

infineon

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

Turn-on delay time tdon) |Yoo=800V,b=41A, T,;=25°C 23 ns
VGS: 0/18 V, - °
Resion =2 Q, T,;=175°C 21
Resen=2Q, L,=15nH,
diode: body diode at
Ves=0V

Rise time t Voo=800V, Ib=41A, T,;=25°C 219 ns
Ves=0/18YV, .
Resion =20, T;=175°C 28.2
Reseom=2Q, Ls=15nH,
diode: body diode at
Ves=0V

Turn-off delay time taofy | Voo=800V, h=41A, T,;=25°C 29 ns
Ves=0/18V, .
Resion =20, T;=175°C 32
Reseom=2Q, Ls=15nH,
diode: body diode at
Ves=0V

Fall time ts Vop=800V, lh=41A, T,;=25°C 16.5 ns
Ves=0/18V, .
Resion =2 Q, T,;=175°C 16.4
Reseoimn=2Q, Ls=15nH,
diode: body diode at
Ves=0V

Turn-on energy Eon Vop=800V, lh=41A, T,;=25°C 1050 IN]
Ves=0/18V, .
Resom =2 O, T,;=175°C 1273
Resein=2Q, Ls=15nH,
diode: body diode at
Ves=0V

Turn-off energy Eoff Vop=800V, lh=41A, T,;=25°C 400 IN]
Ves=0/18V, .
Resom =2 O, T,;=175°C 444
Resemn=2Q, Ls=15nH,
diode: body diode at
Ves=0V

Total switching energy Eiot Vop=800V, lh=41A, T,;=25°C 1627 IN]
Ves=0/18V, .
Reson =20, T,j=175°C 2194
Reseoin=2Q, Ls=15nH,
diode: body diode at
Ves=0V

(RBLT;......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Virtual junction Ty -55 175 °C
temperature
AR ATRERENERFGRNTEYE, R VRENTEZFHRNEE AR EIREF MR &RATE B 80%.
A AR BIFIEEZ200 kV/uso JWEHTdV/dt Z2JE izt 18 BRI FE69 R o
YA 15t BB T
3 F_—1%E (MOSFET)
R B AHEE
Parameter Symbol | Note or test condition Values Unit
Drain-source voltage Wbss | Tyy=25°C 1200 v
Continuous reverse drain Ispc Ves=0V T.=25°C 94 A
C'U I’Ijent fOF Rth(j-c,max), TC: 100 OC 58
limited by ij(max)
Peak reverse drain current, Ism Ves=0V 213 A
tp limited by ij(max)
*R6 FHIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source reverse Vsp Iso=41A,Ves=0V T,;=25°C 3.8 5 \Y
voltage o
g T,,=100°C 3.7
T,;=175°C 3.6
MOSFET forward recovery Qx Vop=800V, T,;=25°C 340 nC
charge Iso=41A,Vss=0V _ 0
. ’ ? T,;=175°C 622
-disp/dt =3000 A/ps, Qi | "
includes also Qc
MOSFET peak forward ltrm Vop=800V, T,;=25°C 17 A
recovery current Iso=41A,Vss=0V, T =175°C 21
-disp/dt =3000 A/ps, Qi | "
includes also Qc
MOSFET forward recovery E Vop=800V, T,;=25°C 177 pJ
energy Iso=41A,Ves=0V, T.=175°C 477
-disp/dt =3000 A/ps, 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

Ios = f(Vos) limited by bond wire
Tyy<175°C, Ves=0/18 V, T.=25°C Prot=f(Tc)
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Typical transfer characteristic Typical gate-source threshold voltage as a function
Ios= f(Ves) of junction temperature
Vbs=20V, t,=20 us Vasith) = f(Ty))
lb=17.6 mA
700 5.0
Tvl =25°C VGS V"S
——— T,=175°C
600 | a5
500 ]
40 |
400 | s
< = ]
2 £35
300 ] =
3.0 |
200 ]
100 ] 2.5
0 ! ! 20 T T T T 7 T
0 2 4 6 8 10 12 14 16 18 20 -50 0 25 50 75 100 125 150 175
v, (V) T,
Typical output characteristic, V¢s as parameter Typical output characteristic,Vss as parameter
Ips= f(VDs) los= f(VDs)
T,;=25°C, t,= 20 ps Ty=175°C, t,= 20 pis
500 500
VGS=20V Ves:20V
450 ——— V=18V 450 [|——— V=18V
p gl P—— Vg =15V
400 7 [m——— VGS =14V 400
350 ] 350 |
100 [ I R N R FSRIS 300 |
< ] < |
2 250 2 250
200 | 200 |
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100 100 |
50 50 |
0 0
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Vis (V) Vi (V)
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Typical on-state resistance as a function of junction | Typical gate charge
temperature Vs = f(Qo)
Roson) = f(Ty) lo=41A, Vos=800V
lb=41A
45 18
Vgs =18V I turn-on pulse
‘0" —— — V=15V 16
14 7
12
() i
“E“___ = 10
=
o 8
6
4
10 5
5 1 1 1 1 1 1 1 1 0
-50 -25 0 25 50 75 100 125 150 175 0 30 60 90 120
T, (C) Q. (nC)
Typical capacitance as a function of drain-source Typical reverse drain voltage as function of junction
voltage temperature
C= f(VDs) Vsp= f(TVJ)
f:].OOkHZ,VGSZOV |5D:41A,V(35:0V
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Typical reverse drain current as function of reverse

drain voltage, V¢s as parameter

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

lsp= f(VSD) Isp= f(VSD)
T,;=25°C,t,=20 ps T,;=175°C, t,=20 ps
200 ~ 200
Ve =-5V P
180 J{—— — V=0V P 180
160 | 160 ]
140 | 140 ]
120 | 120 ]
< i < i
g 100 g 100
80 | 80 |
60 | 60 |
40 | 40 |
20 | 20 |
0 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6
v, (V) Vg, (V)

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 drain
current, test circuit in Fig. F, 2nd device own
body diode: Ves =0V

E= f(ij) E= f(ID)
lo=41 A, Roen=2Q, Vs = 0/18 V, Voo =800 V Ves=0/18V, Ty= 175 °C, Reea=2 Q, Voo =800 V
2400 6000
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wl 5000 |
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---------- 4000 |
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= 12007—/// 3 30007
u-‘ w
900 |
2000 |
600 |
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T, () N
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Typical switching energy losses as a function of
gate resistance, test circuit in Fig. F, 2nd device

own body diode: Ves =0V

E = f( RG,ext)

Ves=0/18V, [b=41A, T,;=175°C, Vop=800V

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

t = f( RG,ext)

Ves=0/18V, [b=41A, T,;=175°C, Vpp=800V
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Typical reverse recovery charge as a function of

reverse drain current slope, test circuit in Fig. F,
2nd device own body diode: Ves =0V

er: f(-dISD/dt)
Ves= 0/18 V, Isp=41 A, Vop=800V

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

Ifrm: f(-dlso/dt)
Ves= 0/18 V, Isp=41 A, Vop=800V
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Typical switching energy losses as a function of dead |Max. transient thermal impedance (MOSFET/diode)
time / blanking time, test circuit in Fig. F, 2nd device Zin(-opmax = f(tp)
own body diode: Ves=-5V D=t T
— P
E= f(tdead)
Ves=-5/18V, 1pb=41A, T,;=175°C, Vppr=800 V
1400 1
ES\'\
———E
o = 1 e
1000 | B o
i =
800 g
:13-: e single pulse
= i 0.01 ———1Z,(D=001)
600 N; —————— z, (0=0.02)
________________________ Z, (D=0.05)
,,,,,, z, (D=0.1)
400 |~ ——Z,(D=02)
/0 e Z,(D=0.5)
0.001
200 | i 1 2 3 4
\'JK:W’I 0.02286004 0.04617578 0.1502831 0.1804145
Tlsl A.21434E-5 5.89615E-1 0.005298732 0.0172139%
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100 200 300 400 500 600 700 800 900 1000 1E-6  1E-5 00001 0001 001 01 1
t,0q (NS) t (s]
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5 $EIMEZ
5 R IME
F A
A4 F3 A2 E1
P S
. $[0.64(M)|AB
i 1 '
(Vs dl L— ! | /_‘ :
0 ~
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o Te e T4 T
| T — T
MTTTTT S | IRHEI
b1
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v i c V
le] &0 25@[A
PACKAGF-GROUP PG_T0247_3-U06
MILLIMETERS
DIMENSIONS MIN. MAX.
A 4.83 5.21
A1 2.27 2.54
A2 1.85 2.16
b 1.07 1.33
b1 1.90 2.41
b2 2.87 3.38
c 0.55 0.68
D 20.80 21.10
D1 16.25 17.65
D2 0.95 1.35
E 15.70 16.13
E1 13.10 14.15
E2 3.68 5.10
E3 1.00 2.60
e 5.44
N 3
L 19.80 20.32
L1 4.10 4.47
oP 3.50 3.70
Q 5.49 6.00
NOTE. S 6.04 6.30
DIMENSIONS DO NOT INCLUDE MOLDFLASH: PROTRUSION OR GATE BURRS

E1
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Figure A. Definition of switching times
Figure B. Definition of body diode
switching characteristics
Vos, Vos
-
. :
Vesen
10% b )
Ves(T)
'
L
Eau® Eae ™ Qs Qo —F G ne
Y vV " Ip " .
mrh Vios 20% Vi Figure D. Definition of QGD
] > i
G & b t ﬁ
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Datasheet 14 Revision 1.40

2024-11-15



o _.
IMW120R020M1H Inflneon
CoolSiC ™ 1200V SiC Trench MOSFET

BITiER

BiTiER

Document revision |Date ofrelease |Description of changes

1.00 2022-02-02 Final datasheet

1.10 2022-08-12 Change of test condition of dynamic capacitances in Table
4, “Characteristic values” (Ciss, Coss, Crss): Voo=25 V to Vpp=
800V

Correction of unit of “Input capacitance” Cis;from nF to pF

Change of Ves “Gate-source voltage, max. static voltage” in Table 2,
“Maximum rated values” from -5/20V to -7/20 V

Editorial changes in “Features” on page 1
Editorial changes in “Package” on page 1

Correction of unit of x-axis at diagram “Max. transient
thermal impedance (MOSFET/diode)” from us to s, on page
13

Correction of diagram “Typical reverse drain current as a function of
reverse drain voltage, Vs as parameter”, on page 11

1.20 2023-02-20 Correction of Ipssin table 4 on page 4
Editorial changes

1.30 2023-05-08 Correction of gate charge values in Table 4

1.40 2024-11-15 Updated package name
Corrected forward transconductance g in Table 4

Corrected diagram “Typical output characteristic, Vssas parameter’
Corrected diagram “Typical transfer characteristic”

Editorial changes
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