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IMCQ120R017M2H

CoolSiC™1200V SiC MOSFET G2

FEES

1 EESS

&1 FFIEE

Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.

Storage temperature Tstg -55 150 °C

Soldering temperature Tsoid | reflow soldering (MSL1 according to 260 °C
JEDEC J-STD-020)

Thermal Rth(j-a) 62 K/W

resistance,

junction-ambient

MOSFET/body Rth(j-c) 0.2 0.26 | K/W

diode thermal

resistance,

junction-case

Comparative Tracking cT IEC 60112 (material group 1 according to 600 v

Index IEC 60664-1)

2 MOSFET

R2 BAHEE

Parameter Symbol | Note or test condition Values Unit

Drain-source voltage Vbss | Ty=25°C 1200 Vv

Continuous DC drain Ibpc Ves =18V T.=25°C 118 A

c.url.'ent for Reng-c,max), T.2100°C 84

limited by Tyjmax

Peak drain current, Iom Ves =18V 420 A

tp |.| m|ted by ij(max)l)

Gate-source voltage, max. Vs t,<0.5us,D0<0.01 -10...25 \Y

transient voltage?

Gate-source voltage, max. Ves -7..23 \Y

static voltage

Avalanche energy, single Exs Ib=40A, Vpp=50V,L=0.6 mH 508 mJ

pulse

Avalanche energy, Enr Ib=40A, Vpp=50V, L =3.1 pH 2.54 mJ

repetitive

Short-circuit tsc Vo< 800 V, VDS,peak< 1200 V, VGS(on) =15 V, 2 Hus

withstand time Tj(starty =25 °C

Power dissipation, limited Piot T.=25°C 580 W

by Tvj(max) T.=100°C 290

1)  BEBEIRITEIE.

2) EEIR. EAMMUREERNERSFMBANKIITA. ATHERSAEITUERSSANERET, YREENARA

AN2018-09F iRV ITHFER o
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IMCQ120R017M2H
CoolSiC™1200 V SiC MOSFET G2
2 MOSFET
K3 BiE
Parameter Symbol | Note or test condition Values Unit
Recommended turn-on VGs(on) 15...18 v
gate voltage
Recommended turn- Vas(off -5..0 v
off gate voltage
R4 FHIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.

Drain-source on-state Rbs(on) |[lb=40A T,;=25°C, 17.1 mQ
resistance Vesion)=18V

T,;=150°C, 35 45

VGS(on) =18V

T,;=175°C, 40.6

VGS(on) =18V

Tj=25°C, 21.4

VGS(on) =15V
Gate-source threshold Vesith) [ Io=12.7 mA, Vs = Vs T,;=25°C 35 4.2 5.1 \Y
voltage (tested after 1 ms pulse T,=175°C 32

atVes =20 V)

Zero gate-voltage Ibss Vos=1200V, Ves=0V T,;=25°C 350 HA
drain current Ty=175°C 6
Gate leakage current lgss Vos=0V Ves =23V 120 nA

VGS =-10V -120
Forward transconductance Gts Ib=40A, Vps=20V 13.6 S
Internal gate resistance Rgint |f=1MHz, Vac=25mV 2.9
Input capacitance Ciss Vos=800V, Ves=0V, f=100 kHz, Vac=25 mV 3.73 nF
Output capacitance Coss Vos=800V, Ves=0V, f=100 kHz, Vac=25 mV 126 pF
Reverse transfer Crss Vbs=800V, Ves=0V, f=100 kHz, Vac=25 mV 11 pF
capacitance
CossStored energy Eoss Calculated based on Coss=f(Vop) 53 nJ
Output charge Qoss | Calculated based on Coss=f(Vop) 196 nC
Effective output Coe) |Vps=0...800V, Ves=0V, 166 pF
capacitance, Calculated based on Eos
energy related
Effective output Cotry |lo=constant, Vps=0...800V, Ves=0V, 245 pF
capacitance, time Calculated based on Qoss
related
Total gate charge Qs Voo=800V, Ir=40A, Ves=-2/18 V, turn-on 91.1 nC

pulse
(RBELTHR......)

Datasheet 4 Revision 1.10

2025-10-13



s
IMCQ120R017M2H Infineon
CoolSiC™1200 V SiC MOSFET G2

2 MOSFET

xRa () A

Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.

Plateau gate charge Qcspl) |Voo=800V, Ip=40 A, Ves=-2/18V, turn-on 22.4 nC
pulse

Gate-drain charge Qcp Voo=800V, Ir=40 A, Ves=-2/18 V, turn-on 20.6 nC
pulse
Turn-on delay time tdon) |Voo=800V,h=40A, T,;=25°C 10 ns
Ves= 0/18 Vv o

’ T,;=175°C 7.4
Reext=2.3Q,Ls=15nH, |
diode: body diode at
VGs =0V
Rise time t Vop=800V, [h=40A, T,;=25°C 6 ns
Ves= 0/18 \" _ o

i T4=175°C 5.3
Reext=2.3Q,Ls=15nH, | *
diode: body diode at
Ves=0V
Turn-off delay time taofy | Voo=800V, b=40A, T,;=25°C 20.8 ns
Ves= 0/18 \" _ o

i T,;=175°C 24.4
Reext=2.3Q,Ls=15nH, |
diode: body diode at
Ves=0V
Fall time te Voo=800V, Ir=40A, T,;=25°C 8.9 ns
VGs: 0/18 Vv _ °

i T,;=175°C 10.5
Reext=2.3Q,Ls=15nH, | *
diode: body diode at
Ves=0V
Turn-on energy Eon Voo=800V, Ib=40 A, T,;=25°C 330 TN}
VGs: 0/18 \Y _ °

’ Ty=17
Reext=2.3Q,Ls=15nH, | * > 590
diode: body diode at
Ves=0V
Turn-off energy Eoff Vop=800V, Ib=40 A, T,;=25°C 110 TN}
VGs: 0/18 \Y _ °

i T;=17 1
Reex=2.3Q,Lc=15nH, | * > 80
diode: body diode at
Ves=0V

Total switching energy? Eiot Vop=800V, lr=40A, T,;=25°C 580 pJd

Ves=0/18V -
. Tv‘: 17 117

RG,ext:2.3 Q, L0: 15 nH’ il 5 C 0

diode: body diode at

Ves=0V

(REETR......)
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IMCQ120R017M2H

CoolSiC™ 1200V SiC MOSFET G2

3{A"1%E (MOSFET)

infineon

R4 (%) HEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Turn-on energy at-5V Eon Vop=800V, Ib=40 A, T,;=25°C 308 TN}
VGs = -5/18 V _ °
’ T,;=17 2
Reext=2.3Q,Ls=15nH, | > 60
diode: body diode at
Ves=-5V
Turn-off energy at-5V Eoff Vop=800V, Ib=40 A, T,;=25°C 80 IN}
VGs = -5/18 V _ °
’ Ty=17 88
Reext=2.3Q,Ls=15nH, | * >
diode: body diode at
Ves=-5V
Total switching energy at Eiot Vop=800V, Ib=40 A, T,;=25°C 585 TN}
-5Vl Ves=-5/18 V
’ y=175°C 1373
Reext=2.3Q,Ls=15nH, T
diode: body diode at
Ves=-5V
Virtual junction Ty -55 175 °C
temperature
Virtual junction Tijover) |OVerload, cumulative max. 100 h? 200 °C
temperature
1)  B3EEs
2) &% 5000 X1EF. BAATHIREIZ 100 Ko
R BARBIFHIEE X200 KV/uso JTUERTdV/dt 22 TE izt 18 & FIZT R AR,
BRAESBIE, HFELINT, =25Co
3 {E_1%E (MOSFET)
RS BAHEE
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 99 A
c'urlfent for Rin(-c,max), T.=100°C 566
limited by ij(max)
Peak reverse drain current, Ism Ves=0V 252 A
tp limited by ij(max)
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IMCQ120R017M2H

CoolSiC™ 1200V SiC MOSFET G2

3{A"1%E (MOSFET)

infineon

Re EE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source reverse Vsp Isb=40 A, Ves=0V T,;=25°C 4.2 55 \Y
voltage T,= 100 °C 4.1
T,;=175°C 4

MOSFET forward recovery Qs Vop=800V, Isp=40 A, T,;=25°C 0.33 pc
charge VGS.: 0V, Reext=2.3Q, T,=175°C 0.99

Qrincludes also Qc
MOSFET peak forward lem Voo=800V, Isp=40 A, T,;=25°C 44 A
recovery current VGS‘: OV, Reexx=2.3Q, T,=175°C 81

Qrincludes also Qc
MOSFET forward recovery E Vop=800V, Isp=40 A, T,;=25°C 140 pJ
e QuncludesaisoG. | 17173
MOSFET forward recovery Eg Voo=800V, Isp=40 A, T,;=25°C 197 uJd
energy at-5V Vc,s‘: -5V, Reex=2.3Q, Ty=175°C 683

Qrincludes also Qc
Virtual junction T -55 175 °C
temperature
Virtual junction Tijover) |OVerload, cumulative max. 100 h?/ 200 °C
temperature
1) &% 5000 XEIF, mAATBREIZ 100 Ko
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IMCQ120R017M2H
CoolSiC™ 1200V SiC MOSFET G2

4 551EE

4 HHEE

infineon

Safe operating area (SOA)

Power dissipation as a function of case temperature

b= f(VDs) Ptot= f(TC)
TVJS 175 OC’ Tc: 25 OC
1000 800
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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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IMCQ120R017M2H
CoolSiC™ 1200V SiC MOSFET G2

infineon

4 551EE

Typical transfer characteristic
ID = f(VGs)
Vps=20V, t,=20 ps

Typical gate-source threshold voltage as a function
of junction temperature

Ves(th) = f(Ty;)

lb=12.7 mA
900 6
TVJ=25°C Vs = Vg
800 H——— T,=175°C
—————— T,;=200°C -
700 |
600 | 4]
500 ] _ =
= ~ - |
= -~ £3
- 1 7T =
400 L7
-
Y |
300 y 2
200 | /
Vé i
7/ 1
100 | y/
yd
g
0 I I 0 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14 16 18 2 50 25 0 25 50 75 100 125 150 175 200
V. (V)

T, (0

v

Typical output characteristic, Ves as

a parameter

Typical output characteristic, Vgsas a parameter

Ib= f(VDs) Ib= f(VDS)
T,=25°C, t,=20 us T,=175°C, t,= 20 ps
400 - 400 ~
V=20V V=20V //

- = —_——V_ =18V |

250 ] V=18V 350 65 / s
—————— V=15V
............ V=14V

300 s V=12V
—-—-— V=10V

201 [ S 7 T Vos =8V
-------- V=TV

< = ]
= 200 e

150 —

100 [ PR E— -

50

‘/r ..........................................................................................
o JEE S e s e e e
14 16 18 20 18 20
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IMCQ120R017M2H Infineon
CoolSiC™1200 V SiC MOSFET G2
AREE
Typical on-state resistance as a function of junction | Typical gate charge
temperature Vs = f(Qo)
Roson) = f(Ty) lo=40 A, Vps= 800 V
lb=40A
55 18
Yision =18V I turn-on pulse
50 | —— — Vagon =15V 161
45 1
40 |
12
_. 35
g = 10 ]
30| 3
w = .
o 8
25 |
i 6 |
20
15 | 4
10 | 2 |
5 0
50 -25 0 25 50 75 100 125 150 175 200 0 10 20 30 40 5 60 70 8 9 100
T, (0 Q. (nC)
Typical capacitance as a function of drain-source Typical reverse drain voltage as a function of
voltage junction temperature
C= f(VDs) Vsp= f(TVJ)
f:].OOkHZ,VGSZOV |5D:40A,V(35:0V
10000 6
T ™ S~ ~ 5 ]
~
AN
1000 \
== S
~~~~~~ \\ _
R \\\ 4
\\\ \\\\
~ ~ -
o y ™ = |
2 100 ] A c 3
] \ =
~~~~~~~~~~~~~~ 2 _
vl
C. 1]
- Co.::
_________ C..
1 0
1 10 100 1000 50 25 0 25 50 75 100 125 150 175 200
V. (V) T, Q)
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IMCQ120R017M2H
CoolSiC™ 1200V SiC MOSFET G2
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4 551EE

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

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

Iso=f(Vsp) lso=f(Vsp)
ij: 25 OC, tp: 20 Us ij: 175 °C, tp: 20 VIS
100 7 100
.."‘ / Vis=-5V
90 i/ 00 {|——— v, =0v
N [ B
{ / —mmmm Vg =15V
80 7 i/ 80 | -eremremeees V=18V
i
| ;o i
70 P 70
foy
;!
_ L i ]
60 ¥ '.i 60
— { ! —
E [ = |
a 50 i o 50
_a i 2 g
] iy
] i | 4
40 i _.-" 40 A
P b
i y
| i . s
30 i 30 v
i i
i &
G i/ - o
20 i 20 e
i 7
_ ‘.:," _ i
10 ;»' 10 / 7
0 0 T
0 1 2 3 4 5 6 0 1 2 3 4 5 6

SD

S0

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=f(T,) E=1(Ty)
Ves= 0/18 V, Ib=40 A, RG,ext: 2.3 Q, Vop=800V Ves= -5/18 V, Ib=40 A, RG,ext: 2.3 Q, Vop=800V
700 800

600

500 |

700

600

500

400 |
= =
E! = 400
(V8] [WE)
300 |
300 |
200 | i
200
100 T T I i S B S ——————
0 0 1 1 1 1 1 1
25 50 75 100 125 150 175 200 25 50 75 100 125 150 175 200
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v V]
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IMCQ120R017M2H
CoolSiC™ 1200V SiC MOSFET G2
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4 551EE

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
current, test circuit in Fig. F, 2nd device own
body diode: Vgs=-5V

E=1(lp) E=1(lp)
Ves=0/18V, Ty;= 175 °C, Rgext = 2.3 Q, Vop =800 V Ves=-5/18V, T,;= 175 °C, Rgext= 2.3 Q, Vop=800 V
1100 1500
1400 |
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900 |
= 600 | = .
3 3 800
i = |
Y en0 700
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400 4
500
300 | 400 |
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20 25 30 35 40 45 50 55 60 65 70 75 80 20 25 30 35 40 45 5(0 ) 55 60 65 70 75 80
I (A) 1, (A

D

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

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

E = f( RG,ext) E = f( RG,ext)
Ves= 0/18 V, Ib=40 A, T\,j: 175 OC, Vop=800V Ves= -5/18 V, Ib=40 A, ij: 175 OC, Vop=800V
3000 2600
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2600 2200
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22007
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18001 1600
E 1600 ] g 1400 |
w1400 ™ 1200 ]
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10007 800
800 i
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600 1
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Rf‘:ml (Q) RG.(‘M ( )
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IMCQ120R017M2H
CoolSiC™ 1200V SiC MOSFET G2
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4 551EE

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

body diode: Vgs =0V
E= f(VDD)

|D: 40 A, ij: 175 OC, RG,ext: 2.3 Q, VGs: 0/18 \Y

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

E= f(VDD)

Vesz -5/18 V, |D: 40 A, ij: 175 OC, RG,ext: 230

1000

900
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700

600 |
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200 —_
—
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0 I I I I I

600 650 700 750 800 850 900
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800 7
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200
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0
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750 800 850 900 950 1000

V., (V)

DD(

Typical switching times as a function of gate

resistance, test circuit in Fig. F, 2nd device own

body diode: Vgs =0V
t = f(RG,ext)

Ves=0/18V, [b=40A, T,;= 175 °C, Vpp=800V

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

Qr = f(-disp/dt)

Ves= 0/18 V, Isp=40 A, Vop=800V

250

225 f|———+¢

200 [ |-==eremeees t,

175 pd

150 | v

125 ] /
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11
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0.9 7
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CoolSiC™1200 V SiC MOSFET G2

4 551EE

Typical reverse recovery current as a function of Typical switching energy as a function of dead time

reverse drain current slope, test circuit in Fig. F, [/ blanking time, test circuit in Fig. F, 2nd device own
2nd device own body diode: Ves =0V body diode: Vgs=-5V
|frm = f('diSD/dt ) E = f(tdead)
VGS = 0/18 V, |s[): 40 A, VDD =800V VGS: 0/18 V, ID: 40 A, ij: 175 OC, RG,ext: 2.30 VDD
=800V
55 120
T,=25°C // E..
50 |——— 71,2175 //
100 |
45
407 i
80
35
= =)
"§ 30 | = 60 |
25 |
40 |
20
15 i
20
10
5 0 1 1 1 1 1 1 1 1 1
500 1500 2500 3500 4500 5500 6500 00 01 02 03 04 05 06 07 08 09 10
-dig, fdt (A/ps) Lieaq (HS)

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

D= t/T
1
L R Il
0.1
— ___.—-‘/‘
g ~
= — single pulse
£ ———z,(D=0.01)
g | 7 e Z, (D=0.02)
N -
0.0~ et UL [ | fereemeeeme z,,(D=0.05)
--——--- Z, (D=0.1)
——=Z,(D=02)
------- z, (D=0.5)
i 1 2 3 4
r[K/W] 0.00502498 0.01775936 0.02992004 0.2101712
0.001 T8l 2.5897E-6 4.02091E-5 2.551014E-4 0.002941194
I I
1E-6 1E-5 0.0001 0.001 0.01 0.1 1
t (s)
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IMCQ120R017M2H Infineon
CoolSiC™ 1200V SiC MOSFET G2
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IMCQ120R017M2H
CoolSiC™ 1200V SiC MOSFET G2
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Figure A. Definition of switching times
In(t)
F 3
10% Ip 10%
SN 0 > >t
Vos(®)
A
G
Enﬂ = Eun =
uf?Vos™Ip*dt aft*Vos*Ip*dt
10 /o VDS 100/0 VDS
- 0 >
tr ty ty ty
Figure C. Definition of switching losses
T1]'r1 TZ/FZ Tn/rn
Tilt)
p(t)
n ra o
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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 F. Dynamic test circuit
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