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AIMZH120R020M1T

CoolSiC™ 1200 V SiC Trench MOSFET

1 ##

1 S ECS

=1 FFHIEE

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) 0.27 035 | K/W

thermal resistance,

junction-case?

1) REIEFMH, ZEHEETIRI/AF R

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 100 A

c.urrent for Ren(j-c,max), T.2100°C 71

limited by Tujmax ?

Peak drain current, t, Iowm Ves=20V 256 A

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=32A, Vpp=50V,L=0.67 mH 340 mJ

pulse

Power dissipation, limited Piot T.=25°C 429 W
2)

by T\/J(max) TC: 100 °C 214

1) fETvE2seC FHTIE, FHEd2RESEERIRI/FIERIE
2)  REFEFENEH, ZSUEBIIRIT/AFERIE

3 EEIR: ENMMRRBERNEERSEMBOENKAT. ATHERBEEIHRIERAESANESEIT, UNEEMAR

BH AN2018-09 FR#ERAYIZ TR,

xR3 BiE

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

Recommended turn-off Vas(off 0 v
gate voltage
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AIMZH120R020M1T

CoolSiC™ 1200 V SiC Trench MOSFET

infineon

2 MOSFET
Ra FFHIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source on-state Rps(on) |[lb=43A T,;=25°C, 19 25 mQ
resistance VGs(on) =20V
T.;=100°C, 27
Vesion)=20V
T,;=175°C, 38
Vason)=20V
T=25°C, 20.6
Veson)=18V
Gate-source threshold Vesith) | /o=13.7 mA, Vps = Ves T,y=25°C 3.7 44 5.1 v
voltage (tested after 1 ms pulse T,=175°C 36
at VGs =20 V)
Zero gate-voltage drain Ipss Vos=1200V, Ves=0V T,;,=25°C 0.6 42 pA
current T=175°C 50
Gate leakage current Igss Vos=0V Ves=25V 100 nA
Vc,s =-10V -100
Forward transconductance Jss Ib=43A, Vps=20V 26 S
Short-circuit withstand tsc Vop= 800V, Ves(on) =20V 1.5 us
time? Vs peak < 1200 V Vear =
’ ’ =18V
Tyjstar)= 25 °C, sston) 2
R ext=2Q Vesion)=15V 2.5
Internal gate resistance Rejnt  |f=1MHz, Vac=25mV 2.2 Q
Input capacitance Ciss Vos=800V, Ves=0V, f=100 kHz, Vac=25 mV 2667 pF
Output capacitance Coss Vos=800V, Ves=0V, f=100 kHz, Vac=25 mV 126 pF
Reverse transfer Crss Vos=800V, Ves=0V, f=100 kHz, Vac=25 mV 7 pF
capacitance
CossStored energy Eoss Vbs=800V, Ves=0V, f=100 kHz, Vac=25 mV 52 I8
Total gate charge Qs Voo=800V, Ip=43 A, Ves=0/20V, turn-on 82 nC
pulse
Plateau gate charge Qcs(pl) |Voo=800V, Ip=43 A, Vss=0/20V, turn-on 22 nC
pulse
Gate-drain charge Qep Voo=800V, Ir=43 A, Ves=0/20V, turn-on 14 nC
pulse
Turn-on delay time tdon) |Voo=800V,h=43A, T,;,=25°C 14 ns
VGS = 0/20 V, - °
Resiom=2 0, T,j=175°C 13
Reson=2Q, Ls=33 nH
(RB&TH......)
Datasheet 4 Revision 1.10

2025-08-28



AIMZH120R020M1T iﬁn eon

CoolSiC™ 1200 V SiC Trench MOSFET

3E—HRE (MOSFET)

Ra (%) HHEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Rise time t Vop=800V, =43 A, T,;=25°C 12 ns
Ves=0/20V, -
Resion=2 0, T;=175°C 16
Resemn=2Q, Ls=33 nH
Turn-off delay time td(off) Vop=800V, [b=43 A, T,;=25 °C 27 ns
Ves=0/20V, P
Resion =20, T,=175°C 30
Resem=2Q, Ls=33 nH
Fall time ti Vop=800V, =43 A, T,;,=25°C 9 ns
Ves=0/20V, e
Resom =20, Ty=175°C 9
Resem=2Q, Ls=33 nH
Turn-on energy Eon Vop=800V, [b=43 A, T,;=25°C 276 pd
Ves=0/20V, o
Resom =20, Ty=175°C 520
Resem=2Q, Ls=33 nH
Turn-off energy Eoff Vop=800V, Ih=43 A, T,;,=25°C 113 SN}
Ves=0/20V, oo
Resion =20, Ty=175°C 122
Resem=2Q, Ls=33 nH
Total switching energy Eiot Vop=800V, lh=43 A, T,;=25°C 389 pJd
Ves=0/20V, oo
Reson =20, T;=175°C 642
Resem=2Q, Ls=33 nH
Virtual junction T -55 175 °C
temperature
1) BT/
2 i B EF,
BRIFZEHE, FFIEEIMT,=25Co
3 k% (MOSFET)
®R5 BRATMEE
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 83 A
C.U I’Ifent fOF Rth(j-c,max), TC: 100 OC 49
limited by Tyjmaxg?
(RB&TH......)
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AIMZH120R020M1T Infl neon
CoolSiC™ 1200 V SiC Trench MOSFET

3E—HRE (MOSFET)

R>5 (&) BATEE
Parameter Symbol | Note or test condition Values Unit
Peak reverse drain current, Ism Ves=0V 95 A
t, limited by Tyjmay ? 5VsVes=<0V, 127

t,=0.3 us

-5=Ves=0V, Tvj= 329

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

2557
1) TETvj=25°C Fillhid, Eiigit/ASIeiE
2)  REZEFEUR, ZESHEEIIGH/AFERIE
3) tp *D Ism E"Jéﬂé;ﬁﬁ_“zgﬁ ij(max) >175°C
xRe6 HIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source reverse Vsp Iso=43 A T,;=25°C 3.9 5 \Y
voltage T.;=100°C 3.8
T;=175°C 3.7
MOSFET forward recovery Qx Vop=800V, T,;=25°C 260 nC
charge lsp=43 A, Ves=0V o
. ’ ’ T,;=175°C 735
~disp/dt =3000 A/ps, Qr |
includes also Qc
MOSFET peak forward ltrm Vop=800V, T,;=25°C 26 A
recovery current Isp=43 A, Vss=0V, T o
. =175°C 42
~disp/dt =3000 A/ps, Qr |
includes also Qc
Virtual junction Ty -55 175 °C
temperature
Datasheet 6 Revision 1.10
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AIMZH120R020M1T
CoolSiC™ 1200 V SiC Trench MOSFET

4 55EE

4 SEE

infineon

Reverse bias safe operating area (RBSOA)

Power dissipation as a function of case temperature

lo=f(Vbs) Piot=1f(Te)
T,;=175°C,Ves=0/20V, T.=25°C
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Maximum DC drain to source current as a function of
case temperature

lo="f(Tc)

Maximum source to drain current as a function of

case temperature

|s|) = f(Tc)
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AIMZH120R020M1T
CoolSiC™ 1200 V SiC Trench MOSFET
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4 55EE

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;)

l,b=13.7mA
300 5.0
Tw =25°C Vs =Vis
———T,=175C
240 |
45 7]
180 ]
_ =
= £40 ]
_ 4
=
120 ]
35 |
60 |
0 I I I I 3 0
0 3 6 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

ID: f(VDS) ID: f(VDS)
T;=25°C,t,=20 us Ty;=175°C, t,=20 ps
300 300 T
= i
Vs =6V R
——— V=8V R d
S
——— V=10V S
250 | 250 6s~10 o
=12V
V_ . =14V
— . VGS:15V
200 PIVVR | I V=18V | o e
VGS=2OV
z < 150
=, 150 ~ 150
100 | 100 |
0] 50 |
; 1
. 0
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AIMZH120R020M1T

CoolSiC™ 1200 V SiC Trench MOSFET
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4 55EE

Typical on-state resistance as a function of junction

temperature
Rps(on) = f(Ty;)
lb=43A

Typical gate charge
Ves=1(Qq)
lb=43 A, Vps=800V

50

V=20V

——— V=18V

RDS(on) (mQ)

10

0 \ \ T

40 -20 O
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T, (0

20

turn-on pulse

18
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Ves V)
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Q; (nC)

100

Typical capacitance as a function of drain-source

voltage
C =f(Vos)
f=100 kHz,Ves=0V

Typical C,;; stored energy
Eoss = f(VDS)
f=100 kHz, Ves= 0V
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AIMZH120R020M1T Infl neon
CoolSiC™ 1200 V SiC Trench MOSFET

4 55EE

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)
Iso=43 A, Ves=0V ij=25°C,tp:20 Us
45 300
( VGS =-5V
- Vas =0V //
Pk | Vi =18V ""/_'//
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:'- 4
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e
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e
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35 100 P
7 s
s
Vs
e
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50 R
~
_
— - T
30 T T T T 0 "_ — T
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7,0 v, (v)
Typical reverse drain current as function of reverse |Typical switching energy as a function of
drain voltage, V¢s as parameter junction temperature, test circuit in Fig. F, 2nd
lso = f(Vso) device own body diode: Ves =0V
T,;=175°C, t,= 20 ps E=1f(Ty)
Ves= 0/20 V, [b=43 A, RG,ext: 2 Q, Vop=800V
175 700
Vgs =-5V E..
——— V=0V -t ]
150 | —=———. V=18V 600 | [-------- N N e
"""""" Vgs =20V ,‘}/
P
y4
125 s 500 |
e /
4
e /
__ 100 i / 400 |
= —~
= 2
_U'l w
757 300 |
50 ] 200 |
257 100 |
0 1 1 I I I I 0
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VSD (v) T\._J °C)
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AIMZH120R020M1T
CoolSiC™ 1200 V SiC Trench MOSFET
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4 55EE

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=1f(lp) E =f(Vos)
VGs: 0/20 V, ij =175 OC, RG,ext: 2 Q, VDD =800V VGs = 0/20 V, ID =43 A, ij: 175 OC, RG,ext: 2Q
2500 750
2000 600 ]
1500 | 450
2 2

1000 |

0 20 40 60 80 100 120

300 |

400 500 600 700 800 900

Ve (V)

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

E = f(RG,ext)
Ves=0/20V, =43 A, T,;= 175 °C, Vpp=800V

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=0/20V, [pb=43 A, T,;=175°C, Vpp=800V

6000

5000

4000

= 3000 |
[SN)

2000 |

1000 |

0 20 40 60 80

350

300 7

250

200 |

t (ns)

150 |

100 |

50

Datasheet 11

Revision 1.10
2025-08-28



AIMZH120R020M1T
CoolSiC™ 1200 V SiC Trench MOSFET

4 55EE
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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=43 A, Vpp=800V
100 1
T\q =25°C . 1
90 ——— Tw =175°C /7
80
70
0.1
60 g =TT
=z < Zmu ) typ
e 50 Z — == Zy o, (D=0.01)
= 5 —————— Zy ey pp (D =0.02)
40 I B R R S Zyy i)y (D=005)
001 B T Zthu -C),typ (D 0. 1)
30 ——— Z, 0 (D=02)
20
i 1 2 3 4 5
10 \'I|K: w| 0.00514 0.0112 0.0495 0.0865 0.117805
/sl 2.15E-6 1.39E-5 1.07E-4 0.00106 0.00819
0 0.001 ‘ ‘ ‘ ‘
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 1E-6 1E-5 0.0001 0.001 0.01 0.1 1
-dig /dt (A/ps) t (s)
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AIMZH120R020M1T I n fl n eon
CoolSiC™ 1200 V SiC Trench MOSFET

5 FHAIMIE

5 HRIME

E A
. oS 7P =
E2 A7 /*
ey . ,
= (V)] I
5| 1 O
(o)
A N /710 [ { Kj =
- N N o
PLANE ||| =
AREA || | i
DEPTH || 5 A
0.05 MAX. ; fan
— | : J L x o ] ‘
_ b2| O ] I
5 ) T T O
. ] A3 [
e Al ‘ ‘
N €
IL E ‘ ‘
U ﬂ‘f 2% b i qlf qu W
A )
1 laaal|A aaald]A i L3l
7% bl e
PRAGE GR0UP PG-T0247-4-U03
A MILLIMETERS MILLIMETERS
DIMENSIONS DIMENSIONS
MIN. MAX. MIN. MAX.
A 4.90 5.10 E 15.70 15.90
Al 231 2.51 El1 13.10 13.50
A2 1.90 2.10 E2 240 2.60
A3 0.90 1.10 E3 248 2.68
b 0.66 0.79 E4 3.82 4.02
bl 1.16 1.29 e 5.08
b2 1.16 1.29 el 2.79
b3 0.20 e2 2.54
(4 0.59 0.66 N 4
D 22.30 22.50 L 18.40 18.70
D1 16.25 16.85 L1 24.97 25.27
D2 1.05 1.35 oP 3.50 3.70
D3 5.00 5.20 oP1 7.40
D4 322 342 Q 5.60 6.00
D5 1.60 1.80 S 6.00 6.30
aaa 0.25
NOTE DIMENSIONS DO NOT INCIUDF MOLDFLASH, PROTRUSION OR GARE BURRS
B 1
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AIMZH120R020M1T I n fl n eon
CoolSiC™ 1200 V SiC Trench MOSFET
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Q= Qa* Qs
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— > f, —
Ves 10% Ly
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Figure A. Definition of switching times
Figure B. Definition of body diode
switching characteristics
Vs, Vos
In(t) A
i Q
LIII’GS[or\I
10% lp 10% lp
i - >t
Vps(t)
A
Vos
Eur = *Qesip » 4 Qo —* Qe —>t0
uf?Vos*lo*dt - .
mr{’ Vos Figure D. Definition of QGD
»
f t; il
Figure C. Definition of switching losses
second
||— *evice .
[ IL _CD
'_
Vc.smﬂ]
Voo o
T/n T/ To/Tn .
Re | DUT
Tj(t) i
oy S Y o | I S
5 ra n
.
Yalg
Tc . . R
Figure F. Dynamic test circuit
_ ) o N Parasitic inductance Lg,
Figure E. Thermal equivalent circuit Parasitic capacitor C
as
2
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CoolSiC™ 1200 V SiC Trench MOSFET

EiTieR

BiTieR

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)
Correction of diagram template E(Id)

1.00 2023-11-29 Final datasheet

1.10 2025-08-28 Updated table values: g, Lofor switching parameters, tqon), tr, taw), ts,
Eon, Eoff, Etot, Isnc, Qfr, lirm, condition disq/at for Qs and lgm
Added values: creepage distance value on p.1, Ism values for limited t,
Updated graphs: los = f(Vbs), Ron(Ty), los(Ves), Iso= f(Vsp), E=f(Ty), E=
f(RG,ext), E=f(ID), tow = f(Rg,ext), Ztnj-c) = f(tp)
Added graphs: Es,, = f(Vps), Irm = f(di/dt)
No change to the product, new/added values are based on additional
assessments
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