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IMZC120R040M2H
CoolSiC™1200V 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 Told | Wave soldering only allowed at leads 1.6 260 °C
mm (0.063 in.) from case for 10 s

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(j-c) 053 | 069 | K/W

diode thermal

resistance,

junction-case

2 MOSFET

&2 RATEE

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 48 A

c'urrent for Ren(j-c,max), T.=100°C 34

limited by Tyjmax

Peak drain current, Iom Ves =18V 170 A

tp |.| m|ted by ij(max) 1)

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

transient voltage

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

static voltage?

Avalanche energy, single Eas Ib=18 A, Vop=50V,L=1.4mH, 220 mJ

pulse Tj(starty =25 °C

Avalanche energy, Enr Ib=18 A, Vpp=50V, L =6.8 uH, 1.1 mJ

repetitive Tyj(starty =25 °C

ShOrt-CirCUit tSC VDDS 800 V, VDS,peak< 1200 V, VGS(on) = 15 V, 2 HS

withstand time Tjstarty = 25 °C

Power dissipation, limited Piot T.=25°C 218 W

by Tvj(max) T.=100°C 109

1)  BEB#EIgItTRIE.

2) NGRS AMIREENRTSIPC-9592BRIRLE
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IMZC120R040M2H

CoolSiC™1200V SiC MOSFET G2
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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
=4 FFIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.

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

T,;=150°C, 81 104

VGS(on) =18V

T,;=175°C, 94

VGS(on) =18V

Tj=25°C, 49

VGS(on) =15V
Gate-source threshold Vesith) | 1o=5.5 MA, Vps=Ves 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 150 pA
drain current Ty=175°C 3
Gate leakage current lgss Vos=0V Ves =23V 120 nA

VGS =-10V -120
Forward transconductance Gts Ib=18A, Vps=20V 12 S
Internal gate resistance Rgint |f=1MHz, Vac=25mV 6.5
Input capacitance Ciss Vos=800V, Ves=0V, f=100 kHz, Vac=25 mV 1310 pF
Output capacitance Coss | Vos=800V, Ves=0V, =100 kHz, Vac=25mV 55 pF
Reverse transfer Crss Vbs=800V, Ves=0V, f=100 kHz, Vac=25 mV 5 pF
capacitance
CossStored energy Eoss Calculated based on Coss= (Vo) 23 TN
Output charge Qoss | Calculated based on Coss=f(Vop) 85 nC
Effective output Coe) |Vps=0...800V, Ves=0V, 72 pF
capacitance, Calculated based on Eos
energy related
Effective output Cotry |lo=constant, Vps=0...800V, Ves=0V, 106 pF
capacitance, time Calculated based on Qoss
related
Total gate charge Qs Vob=800V, Ir=18A, Ves=0/18V, turn-on 39 nC

pulse
(RBELTHR......)
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IMZC120R040M2H Infineon
CoolSiC™1200 V SiC MOSFET G2

2 MOSFET
x4 () IS1EE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Plateau gate charge Qcspl) |Voo=800V, Ip=18 A, Vss=0/18 V, turn-on 8 nC
pulse
Gate-drain charge Qcp Voo=800V, Ir=18 A, Ves=0/18V, turn-on 10 nC
pulse
Turn-on delay time tdon) |Yoo=800V,/b=18A, T,;=25°C 7 ns
Ves= 0/18 Vv, — o
Reext=2.3Q,Lo=12 nH, Ty=175°C >6
diode: body diode at
VGs =0V
Rise time t Voo=800V, Ib=18 A, T,;=25°C 44 ns
Ves= 0/18 \" _ o
i T;=17 .
Reex=2.3Q,Lc=12nH, | * > 39
diode: body diode at
Ves=0V
Turn-off delay time taofy | Voo=800V, [p=18 A, T,;=25°C 15.7 ns
VGs: 0/18 \" _ °
i T;=17 18.4
Reex=2.3Q,Lc=12nH, | * > 8
diode: body diode at
Ves=0V
Fall time te Vop=800V, Ih=18A, T,;=25°C 6.6 ns
Ves= 0/18 Vv _ o
’ T=17 .
Reext=2.3Q,Ls=12nH, | * > 8
diode: body diode at
Ves=0V
Turn-on energy Eon Vop=800V, Ir=18 A, T,;=25°C 109 pJd
Ves= 0/18 \Y _ o
i T,;=175°C 200
Reext=2.3Q,Ls=12nH, | *
diode: body diode at
Ves=0V
Turn-off energy Eoff Vop=800V, lp=18 A, T,;=25°C 45 TN}
Ves= 0/18 \Y _ o
i T,;j=175°C 67
Reext=2.3Q,Ls=12nH, | *
diode: body diode at
Ves=0V
Total switching energy? Eiot Vop=800V, lp=18 A, T,;=25°C 237 IN]
VGS: 0/18 Y °
’ T,=17
Roext=2.3Q,Lc=12nH, | " > 203
diode: body diode at
Ves=0V
(RBLTH......)
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CoolSiC™1200V SiC MOSFET G2

3{E"1kE (MOSFET)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Turn-on energy at-5V Eon Vop=800V, Ir=18 A, T,;=25°C 100 pJd
VGs = -5/18 V _ °
’ T;=17 1
Reext=2.3Q,Ls=12nH, | * > %3
diode: body diode at
Ves=-5V
Turn-off energy at-5V Eoff Vop=800V, lp=18 A, T,;=25°C 23 IN]
VGs = -5/18 V _ °
’ T;=17 23
Reext=2.3Q,Ls=12nH, | * >
diode: body diode at
Ves=-5V
Total switching energy at Eiot Vop=800V, Ib=18 A, T,;=25°C 205 TN}
-5V Ves=-5/18 V
’ y=175°C 495
Reext=2.3Q,Lo=12 nH, 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) BiEE
2) &% 5000 X1EF. BAATHIREIZ 100 Ko
R BARBIFIEE A 200 KV/uso JTUERTdV/dt 22 TE izt 18 & FIZT R AR
BRAESBIE, HFELINT, =25Co
3 {E_tR'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 39 A
c'urlfent for Reng-c,max), T.2100°C 2
limited by ij(max)
Peak reverse drain current, Ism Ves=0V 102 A
tp limited by ij(max)
Datasheet 6 Revision 1.20
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IMZC120R040M2H Infineon
CoolSiC™1200 V SiC MOSFET G2

3{E"1kE (MOSFET)

Re EE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source reverse Vsp Isp=18 A, Ves=0V T,;=25°C 4.2 55 \Y
voltage T,;=100°C 4.11
T,;=175°C 4.05

MOSFET forward recovery Qs Vop=800V, Isp=18 A, T,;=25°C 0.16 pc
charge VGS.: 0V, Resom=2.3Q, T,=175°C 0.38

Qrincludes also Qc
MOSFET peak forward lem Vop=800V, Isp=18 A, T,;=25°C 27 A
recovery current VGS'= 0V, Rgson=2.3Q, T,=175°C 44.9

Qrincludes also Qc
MOSFET forward recovery E Vop=800V, Isp=18 A, T,;=25°C 83 pJ
o éis ncludes aon o P s 236
MOSFET forward recovery Eg Voo=800V, Isp=18 A, T,;=25°C 82 uJd
energy at-5V Vc,s‘: -5V, Reson=2.3 Q, T,=175°C 279

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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IMZC120R040M2H
CoolSiC™1200V SiC MOSFET G2
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Safe operating area (SOA)

Power dissipation as a function of case temperature

Io=f(Vos) Piot=f(Tc)
TVJS 175 OC’ Tc: 25 OC
1000 350
Rth(]-c,max)
- thij-c.typl
100} 300
250
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200 |
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Maximum DC drain to source current as a function of

case temperature limited by bond wire

lo="f(Tc)

ISD = f(Tc)
VGs =0V

Maximum source to drain current as a function of
case temperature limited by bond wire
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IMZC120R040M2H Infineon
CoolSiC™1200V SiC MOSFET G2

4 REE
Typical transfer characteristic Typical gate-source threshold voltage as a function
Io=f(Ves) of junction temperature
Vos=20V, t,=20 us Vasith) = f(Ty;)
l,=5.5mA
400 6
T, =25°C Vo =V
—_—— TV. =175°C
350 ] !
-
300 |
.
250 ]
— =
=, 200 3
>L.,
150 | |
2
100 |
3 1 |
50
0 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 (°C)
vi
Typical output characteristic, Vos as a parameter Typical output characteristic, Vgsas a parameter
Ib= f(VDs) Ib= f(VDS)
T,;=25°C, t,= 20 ps Ty=175°C, t,= 20 pis
175 175 y;
V=20V V=20V /
f——— v, =18V —— — V=18V // A
0 Y A S R S (N PE— V=15V 150 v
------------ Vg =14V
—ee V=12V
125 ] 125
——e— V=10V
....... V=8V
100 = Vo= TV 100
< =< o
75 R 75
50 so S -
25 25
."/ _________________
/S8 WS U RO SR SRR Yoo Mool v [ N 7 56 ol OO N OB OO SO SR AN S
O 272 o oy O S o K S 6
14 16 18 20 18 20
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Typical on-state resistance as a function of junction | Typical gate charge
temperature Ves= f(Qe)
Roson) = f(Ty) lp=18 A, Vos=800 V
lb=18A
120 18
Vs =18V | turn-on pulse
110 | [— — = Vs =15V / 16
100 | 14
90 | |
12
80
fEi < 10
2 70 3
w = —
D:D 8
60 |
i 6 |
50
40 | 4
30 | 2 |
20 0

50 -25 0 25

50 75 100 125 150 175 200

T.(°C)

0 5 10 15

20 25 30 35 40

y 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 |5D218A,V(35:0V

10000 6
-
1000 =
e NS
~
\ 4]
- N
~a ~
~a ~
'\\\ L
iy ] ‘\\ T~ = ]
2 100 ~ =~ 23
] AN i ru — =
\‘.
\
\ ]
N 2
10 s
SR N O B v 1|
- = COSS
------ Crss
1 0
1 10 100 1000 50 25 0 25 50 75 100 125 150 175 200
Vos V) 7,00
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CoolSiC™1200V SiC MOSFET G2
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Typical reverse drain current as a function of
reverse drain voltage, Vss as a parameter

Isp= f(VSD)

T,=25 °C, t,= 20 us

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

70

60

50 ]

40 |

lsp (A)

30 |

20 |

10 |

Isp=f(Vsp)
T,;=175°C, t,=20 ps
70
VGS =5V
——— V=0V
60 1|--—--—- V=15V
............ \,'Gs =18V
50 ]
40 |
<
3
30 ]
20 ] ,,x;';
e
Vi
e
| S
10 e
5
4
2
vl
0 1
0 1 2 3 4 5 6
VSD (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
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=18 A, RG,ext: 2.3 Q, Vop=800V Ves= -5/18 V, Ib=18 A, RG,ext: 2.3 Q, Vop=800V
270 330
E.. A
240 ] 300 {|——— E,,
"""" fr ,/'
270
210 ]
240 | 4
180 | 1
210
= 150 | = 180 |
= =
w w —
120 | 150
i 120
90
] % [
60 |
60
30 | o O I SRS
30
0 0
25 50 75 100 125 150 175 200 25 50 75 100 125 150 175 200
T,00) T (°C)
i
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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
current, test circuit in Fig. F, 2nd device own
body diode: Vgs =-5V

E=f(Ip) 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
600 650
Enn
- 600 1
B0 f——— Eort //
so0 | - E, /’ 550
/
/ ]
450 // 500
| i 450
400 ya
A 400
350 ] S/
= = 350 |
= 300 =
w ™300 ]
250 | 1
250
200 | i
200
150 150 1
100 100 |
50 | 50 |
0 1 1 1 1 1 1 0 1 1 1 1 1 1
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
I, (A) Ip (A)

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=18 A, ij: 175 OC, Vop=800V Ves= -5/18 V, Ib=18 A, ij: 175 OC, Vop=800V
700 700
EDH

600 600 7
500 | 500 |

. 400 | . 400 |

2 E
300 | 300 |
200 | 200 |
100 | 100 |

0 0 ‘
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
Rf‘;ml (Q) RGL‘H (Q)
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CoolSiC™1200V SiC MOSFET G2
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Typical switching energy as a function of DC link
voltage, test circuit in Fig. F, 2nd device own
body diode: Vgs =0V

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) E= 1:(VDD)
VGs: 0/18 V, |D: 18 A, ij =175 OC, RG,ext: 230 Vesz -5/18 V, |D: 18 A, ij: 175 OC, RG,ext: 230
350 350
300 | 300
250 | 250
200 | 200 |
2 E!
150 | 150 |
100 | 100 |
50 | 50 |
0 0
600 650 700 750 800 850 900 950 1000 600 650 700 750 800 850 900 950 1000

Vo (V)

DD(

Vo (V)

DD(

Typical switching times as a function of gate
resistance, test circuit in Fig. F, 2nd device own
body diode: Vgs =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) fo: f(-dISD/dt )
Ves= 0/18 V, Ib=18 A, T\,j: 175 OC, Vop=800V Ves= 0/18 V, Isp=18 A, Vop=800V
120 y 0.50
i Liton) 7 T,=25°C
110 4 — — — t, ,/ 045 ||——— T,=175C
______ t /,
100 dloff) //
------------ t, e 0.40 ]
p -
90 7 //l /////
e T [ R L
] Vi . —_—
80 // ,,,,,
d _
01 S 0.30
i —
m S =
2 601 7 = 025
- o
50 | |
0.20
40 1 ]
0.15
30 1
0] 0.10
10| 0.05 |
I I I I I I I I I
0 0.00
0 5 1 1 20 3 (0)30 3% 4 4 50 1000 2000 3000 4000 5000 6000 7000
Geent -di, /dt (A/ps)
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CoolSiC™1200V SiC MOSFET G2
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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('d|SD/dt )
Ves=0/18V, Isp=18 A, Vpp=800 V

Typical switching energy as a function of dead time
[/ blanking time, test circuit in Fig. F, 2nd device own
body diode: Ves =0V

E= f(tdead)
Ib=18 A, Ves= 0/18 V, ij: 175 OC, RG,ext: 2.3QVop
=800V

50 120
T‘-'i =25°C Eon
45 |——— T1,=175%¢C L
100
80
= 60 |
w
40 |
20 |
.
0 0 1 1 1 1 1 1 1 1 1
1000 2000 3000 4000 5000 6000 7000 00 01 02 03 04 05 06 07 08 09 10
-dig, /dt (A/ps) Lieaq (HS)

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

D= t/T
1
0.1
=
=
% single pulse
L ———z,(0=001)
£ T T T == Z, (D=0.02)
------------ z, (D=0.05)
0.01 e 27, (D=0.1)
——-=Z,(D=02)
~meme=- 7, (D=05)
i 1 2 3 4
r[K/w] 002624115 0.07979358 0.2693753 0.3100723
ls) 8.7685E-6 1.382909E-4  0.00162938  0.009588858
0.001 T T T T T
1E-6 1E-5 0.0001 0.001 0.01 0.1 1
t,(s)
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IMZC120R040M2H Infi neon
CoolSiC™ 1200V SiC MOSFET G2
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PACKAGE - GROUP PG-TO247-4-U07
NUMBER:
DIMENSIONS MILLIMETERS DIMENSIONS MILLIMETERS
MIN. MAX. MIN. MAX.
A 4.90 5.10 E 15.60 16.00
A1 1.90 2.10 E1 13.10 13.50
A2 1.50 1.70 E2 0.60 1.20
A3 2.16 2.36 E3 2.48 2.68
A4 2.31 2.51 E4 9.05 9.25
b 0.60 0.80 E5 3.97 417
b1 1.10 1.30 E6 1.80 2.20
b2 -—- 0.15 e 5.08
b3 1.10 1.30 el 2.79
b4 1.90 2.10 e2 2.54
c 0.50 0.70 K 3.50 -—
D 23.10 23.50 L 17.50 17.80
D1 16.25 16.85 L1 2.61 2.91
D2 0.97 1.37 N 4
D3 6.00 6.30 aP1 7.00 7.40
D4 2.50 2.70 aP 3.50 3.70
D5 2.30 2.70 ou 1.40 1.80
NOTES: DIMENSIONS DC NOT INCLUDE MOLD FLASH, PROTRUSION OR GATE BURRS
N IS THE NUMBER OF LEADS
= 1
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IMZC120R040M2H Infi neon
CoolSiC™ 1200V SiC MOSFET G2
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Figure A. Definition of switching times
Figure B. Definition of body diode
switching characteristics
VGSgVDS
Io(t) A
A ﬂ / Q
VGS[on)
10% Ip % 10% |
o \ n o =t
Vos(t)
B
l/DS
Eof = E.= *Qospy»*— Qe —* Qs >0
af?Vos™*Ip*dt wf*Vos*Ip*dt : e
1006 Vs 10% Ve Figure D. Definition of QGD
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Figure C. Definition of switching losses
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¢ C% Figure F. Dynamic test circuit
) . L N Parasitic inductance L,
Figure E. Thermal equivalent circuit Parasitic capacitor Cq,
2
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IMZC120R040M2H Infi neon
CoolSiC™ 1200V SiC MOSFET G2

BITiER

BiTiER

Document revision |Date ofrelease |Description of changes

0.10 2024-09-06 Preliminary datasheet
1.00 2024-09-27 Final datasheet
1.10 2025-02-04 Updated “Potential Applications” on Page 1

Correction of switching parameters in Table 4 and corresponding graphs

Correction of body diode characteristic values in Table 6 and
corresponding graphs

Editorial changes
1.20 2025-07-04 Increased lpwin Table 2

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

Added lspcin Table 5

Added SOA diagram on page 8

Added diagram E = f(Vpp) @ Vss=0/18 V
Added diagram E = f(Vop) @ Ves=-5/18 V
Editorial changes
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