o~ _.
F57K)ZIMZA120R020M1HFR L, FEMOSFET mfmeon
FEET I FACoolSiC™ 1200 V SiC YA fEMOSFET
BABUREFM
FE BT FACoolSiC™ 1200 V SiC iIHEMOSFET: KA XT EER RBIBR{LEE MOSFET

S

¢ Ty=25°CAVpss= 1200 V

v lppc=98 Aat Tc=25°C

* Rosen=19 M at Ves= 18V, T,;= 25°C

¢ FFXRBFEIERR

¢ FIRRT3Z B8] 3 ps

o EAEMIRREBE, Vesm=42V

 EEMBFESREES, IR oV XUt EE y
v REREIRE, SR TERE [ 4
¢ EREXT BERA, S, Tl Mkmsitse o

BENA

+ JBFIXEHES (GPD) @ Halogen-free
« BESEBE

o« TELTUPS/TAkUPS e Green

BT
v KPRBEML L2 Lead-free

7= RIS @ s
¢ FFEJEDECAT/20/2248 % MRAY Tk M FRE SR

R

1-iwtk

2- KR

3 - FFRSTHM
4 - iR

A R R B RS IR R, EREESSHEE ((NEAT 4 pinkT0263-7LE )

1
1

i

TXT

Type Package Marking
IMZA120R020M1H PG-T0247-4-U02 12M1H020

FEIEFHIEX ESTRXIES . HTEER, & CEERTIEX; HTFEIEIEFIEREETBHHIR, & CETRIFEXHEHE. Fiil &
1, 5545954 infineon.com EZRATHIEXIMRE (FEFHIXE) o

Datasheet Please read the sections "Important notice" and "Warnings" at the end of this document Revision 1.30
www.infineon.com 2024-11-15


https://www.infineon.com/

o _.
IMZA120R020M1H Infineon
CoolSiC™ 1200V SiC Trench MOSFET

BR

B3R

Datasheet

BB e eereeeeeeeneeeseeeseeesseeesseeesseeesseeesseeesaaessaaeesaeessaaessaeessaeessaee st ee s aeesaeesaeeaaeersaeerasesranenans 1
B oo eeereeereeereee e et ee e e e sae e e e e e e e e e e e e e e e e e s e e e s b e e s s b e e R e e e s R b e e s R e e e R e e e s e e e s e e e b aeeraaeeraaesraaenane 1
FETEITF ceoeeereeereenreeeseenseeesaeessessseesseessesssesssesssesssesssesssessssessesssesssesssesssesssesssesssasssesssasssassane 1
FEMRIEIE vveeeerreeeerreeeerrseeecrneeessseeeessnnessssesssssssssssnssssssssssssnsssssnsssssssassssssesssssessssnassssssassssnsanss 1
R e eiiiiiiiirrrrretteteecrcrrnnnneeeee e e e e s s s nnna e et e eeeess s s ranaaaaeaeeese s s rnaaaaaaeeeesesrrnanaeaaasesesssrrrnnnasanaans 2
B et ee e e e e e et e e e e e e e e e e s e e e s e e e s b e e s R s e e s e e e s R s e e s R e e e R e e e R e e s e e e s e e aaeeraeeraaenans 3
MOSFET ..vveeeeerueerseesseessnessesssesssasssesssssssssssassssessssssssssassssssssesssssssesssesssssssessassssessassssessassssanss 3
B B (MOSFET).cccveeeeerueerueesueesseesueesseessesssesssesssssssessssessssssasssssssssssesssasssssssssssssssnessasssns 6
BETER ..oeeeveeereeeeeeeeeeeeeeesessessneesseessesssesssesssesssesssesssesssessasessesssesssesssesssesssessessesssnessasssans 7
EBZE ML ettt se e s e e s s e s e e e re e s e e e e e e a e e e s e s s e e e s e e e s e e e s e e e s e e e sa e e s e e s e e sa e saeenaenaas 13
TUTR G cveeeereeereeenreeereeeseeesseeesseeesaneesaeeesasessseessseesssesssasessasessasessesessassssassssassssassssasssanenne 14
BITIER coreeeeereeecreeecnrneeecsseeeesneeessnsessssseesssnsessssssssssnssssssessssssesssssessssssssssnsasessasssssssssssnnens 15
BB EH e veieeeereeceeneeeeeseese e st e ese e s e e e as e e ae e e s e e s b e e s s e e e R e e e s e e R e e s e e s e e e R e e R e e e sa e R e e saeesa e saeenaennes 16

2 Revision 1.30

2024-11-15



IMZA120R020M1H

CoolSiC™ 1200V SiC Trench MOSFET
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Infineon

.31 FHIEE
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 Rih(j-a) 62 K/W

resistance,

junction-ambient

MOSFET/body Rin-<) 031 | 04 | KW

diode thermal

resistance,

junction-case

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 98 A

c.url"ent for Ren(-c,max), T.2100°C 71

limited by ij(max)

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

limited by ij(max)

Gate-source voltage, max. Vs t,<0.5us,D0<0.01 -10/23 \Y

transient voltage?

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

static voltage

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

pulse

Avalanche energy, Enr Ib=40.1A, Vpp=50V,L=4.5pH 3.58 mJ

repetitive

Short-circuit tsc Vo< 800V, Vps peak< 1200 V, Vgson)= 15V, 3 Js

withstand time Tj(starty =25 °C

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

by Tvi(max T.=100°C 188

1) BERT E. AREENERS

TSR EITT A, HIE EMNAIRE AN2018-09 SRR ITHsr, UBFRIEERE

N ERSEHRRIERET.
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IMZA120R020M1H

CoolSiC™ 1200V SiC Trench MOSFET

Infineon
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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
=4 FFIEE
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,;=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 Vbos=800V, Ves=0V, f=100 kHz, Vac=25 mV 65 wJ
Total gate charge Qo Voo=800V, Ih=41A, Ves=-2/18V, turn-on 109 nC
pulse
Plateau gate charge Qas(pl) | Voo=800V, [b=41A, Ves=-2/18V, turn-on 27.1 nC
pulse
Gate-to-drain charge Qap Vop=800V, Ih=41 A, Ves=-2/18 V, turn-on 21.8 nC
pulse
(RBLT;......)
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IMZA120R020M1H

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 36 ns
VGS: 0/18 V, - °
Reson=1Q, T,;=175°C 34
Resemn=1Q, L,=15nH,
diode: body diode at
Ves=0V
Rise time t Voo=800V, Ib=41A, T,;=25°C 13.7 ns
Ves=0/18V, .
Resion =19, T,;=175°C 155
Resen=1Q, Ls=15nH,
diode: body diode at
Ves=0V
Turn-off delay time taofy | Voo=800V, h=41A, T,;=25°C 43.8 ns
Ves=0/18V, .
Reson=10, T,j=175°C 46
Reseomn=1Q, Ls=15nH,
diode: body diode at
Ves=0V
Fall time te Voo=800V, Ib=41A, T,;=25°C 14.8 ns
Ves=0/18V, .
Resiom =10, T,;=175°C 14.7
Resein=1Q, Ls=15nH,
diode: body diode at
Ves=0V
Turn-on energy Eon Vop=800V, lh=41A, T,;=25°C 400 IN]
Ves=0/18V, .
Resion =10, T;,=175°C 650
Resein=1Q, Ls=15nH,
diode: body diode at
Ves=0V
Turn-off energy Eoff Vop=800V, lh=41A, T,;=25°C 108 IN]
Ves=0/18V, .
Resiom =10, T,;=175°C 115
Resein=1Q, Ls=15nH,
diode: body diode at
Ves=0V
Total switching energy Eiot Vop=800V, lh=41A, T,;=25°C 570 IN]
Ves=0/18V, .
Resion =10, T;=175°C 1020
Resein=1Q, Ls=15nH,
diode: body diode at
Ves=0V
(JIELETFA......
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IMZA120R020M1H Infineon
CoolSiC™ 1200V SiC Trench MOSFET

x4 (8) HE

Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.

Virtual junction Ty -55 175 °C
temperature
AR ATRERENERSMNAENE, RORBNIFHETEISBIEFMHPNE TE{ERY 80%

Z0 A R ATEFIEEIR200 kV/use JNEHRTdV/dt Z 2 ST 1% & HIET ZER9/R %/,
YA it BB T o

3 E=1%E (MOSFET)

&5 RATEE

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'urrent for Rin(j-c,max), T.2100°C 58

limited by ij(max)

Peak reverse drain current, Ism Ves=0V 213 A
tp limited by ij(max)

Re FFIEE
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 T,= 100 °C 3.7
Ty=175°C 3.6
MOSFET forward recovery Qs Vop=800V, T,;=25°C 340 nC
charge Iso=41A,Vss=0V, _ 0
T;=175°C 622

-dlisp/dlt =3000 A/ps, Q|

includes also Qc
MOSFET peak forward ltrm Vop=800V, T,;=25°C 14 A
recovery current Iso=41A,Ves=0V, T =175°C 23

-dlisp/dlt = 3000 A/ps, Q|

includes also Qc
MOSFET forward recovery Ef; Vop=800V, T,;=25°C 63 TN}
energy Isp=41A, Ves=0V, T.=175°C 254

-dlisp/dlt =3000 A/ps, Qs | "

includes also Qc
Virtual junction Ty -55 175 °C
temperature
Datasheet 6 Revision 1.30
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IMZA120R020M1H
CoolSiC™ 1200V SiC Trench MOSFET
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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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Maximum DC drain to source current as a function of
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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IMZA120R020M1H
CoolSiC™ 1200V SiC Trench MOSFET

Infineon

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

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

Ves(th) = f(Ty;)

lb=17.6 mA
700 5.0
Tvl =25%C VGS V"S
——— T,=175°C
600 | a5
500 ]
40 |
400 | =
= = _
< £35
300 ] =
3.0 |
200 ]
100 ] 2.5
0 T T 20 T T T T T T T
0 2 4 6 8 10 12 14 16 18 20 -50 -25 0 25 50 75 100 125 150 175
Ves V) 4,0
Typical output characteristic, V¢s as parameter Typical output characteristic, Vss as parameter
Ips= f(VDs) los= f(VDs)
T,;=25°C, t,=20 us T,;=175°C,t,=20 us
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 |
< i < ]
2 250 2 250
200 | 200 |
150 | L ] 150 |
100 100 |
50 50 |
0 0 ‘
0 2 4 6 8 10 12 14 16 18 2 0 2 4 6 8 10 12 14 16 18 2
Vis (V) Vi (V)
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IMZA120R020M1H
CoolSiC™ 1200V SiC Trench MOSFET
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Typical on-state resistance as a function of junction | Typical gate charge
temperature Ves= f(Qe)
Roson) = f(Ty) lo=41A, Vos=800V
lb=41A
45 18
Vgs =18V I turn-on pulse
20 ———VGS=15V 16 1
14 |
12 7
fEi < 10}
x 8
.
i
10 5]
5 1 1 1 1 1 1 1 1 0
-50 -25 0 25 50 75 100 125 150 175 0 20 40 60 80 100 120
7,00 Q. (nC)

Typical capacitance as a function of drain-source
voltage

Typical reverse drain voltage as function of junction
temperature

C= f(VDs) Vsp= f(TVJ)
f:].OOkHZ,VGSZOV |5D:41A,V(35:0V
10000
\\\\\
N
AN
~N
| ~N
1000 ~o
- ~
Y ~ _
\\ ~ o 3
o ~
™ N =
2 N \\ 2
“ N ~ =
\ \\ .
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wol
~~~~~~~ .
Co [ s
—_— Ca;n s
--------- Cri\)
I I I I I I I I
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Vs (V) T,0€)
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IMZA120R020M1H
CoolSiC™ 1200V SiC Trench MOSFET
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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

SD(

SD(

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=1(Ty) E=1(lp)
Ves= 0/18 V, Ib=41 A, RG,ext: 1 Q, Vop=800V Ves= 0/18 V, ij: 175 OC, RG,ext: 1 Q, Vop=800V
1100 2100
Enn
1000 {|——— E_, Pt
—————— o P 1800
Suuly — E, P
800 | - 1500 |
700 ]
] 1200 |
= 600 -
= =2
~ 500 | = i
900
400
300 600
200 i
300
100
0 0
25 50 75 100 125 150 175 20 30 40 50 60 70 80
T,.(°C) Iy (A
i
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IMZA120R020M1H
CoolSiC™ 1200V SiC Trench MOSFET
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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

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

E = f( RG,ext) t = f( RG,Q)('E)
Ves=0/18V, Ip=41A, T,;=175°C, Vpp=800V Ves=0/18V, I[p=41A, T,;=175°C, Vpp=800V
7000 350
E:-w - td(onl V4
— — — tr ///
6000 ] 300 |===-— Lo ~
............ t, //
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200 |
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G,ext

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

0.8 50
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/
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35 1 Vi
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= i
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IMZA120R020M1H
CoolSiC™ 1200V SiC Trench MOSFET

Infineon

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)
lb=41A, T,;=175°C,Ves=-5/18 V, Vppr=800 V
800 1
E;n
———
700
600 | YR EEE
500 | — T
=
— x
= B vg single pulse
= 400 E 0.01 ———1Z,(D=001)
N;' TS z, (0=0.02)
L e (e Y s N 0 M ) PESSERRSE Zw (D=0.05)
____________ - Z,(0=01)
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\'I|K:W'| 0.02286004 0.04617578 0.1502831 0.1804145
Tlsl A.21434E-5 5.89615E-1 0.005298732 0.0172139%
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50 150 250 350 450 550 650 750 850 950 1050 1e-6  1E-5 0.0001 0.001  0.01 0.1 1
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IMZA120R020M1H Infineon
CoolSiC™ 1200V SiC Trench MOSFET
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o C
o S EXPOSED DIEPAD
NOTES:
ALL DIMENSIONS DO NOT INCLUDE MOLD FLASH
OR PROTRUSIONS.
PACKAGE - GROUP PG-TO247-4-U02
NUMBER:
MILLIMETERS MILLIMETERS
DIMENSIONS N, VAX. DIMENSIONS N, VAX.
A 4.90 5.10 E 15.70 15.90
A1 2.31 2.51 E1 13.10 13.50
A2 1.90 2.10 E2 2.40 2.60
A3 0.05 0.25 e 5.08
b 1.10 1.30 el 2.79
b1 0.65 0.79 e2 2.54
b2 - 0.20 N 4
b3 1.34 1.44 L 19.80 20.10
c 0.58 0.66 oP 3.50 3.70
D 20.90 21.10 oP1 7.00 7.40
D1 16.25 16.85 oP2 2.40 2.60
D2 1.05 1.35 Q 5.60 6.00
D3 24.97 25.27 S 6.15
D4 4.90 5.10 T 9.80 10.20
U 6.00 6.40
B 1
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IMZA120R020M1H
CoolSiC™ 1200V SiC Trench MOSFET
BITIER
A3 A3
EiTieR
Document revision |Date ofrelease |Description of changes
1.00 2022-02-03 Final datasheet
1.10 2022-08-10 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 “Max. transient thermal impedance (MOSFET/
diode)”, on page 13
1.20 2023-05-08 Correction of gate charge values in Table 4
Editorial changes
1.30 2024-11-15 Updated package name
Corrected forward transconductance g in Table 4
Corrected switching energies in Table 4
Corrected diagram “Typical output characteristic, Vesas parameter"
Corrected diagram “Typical transfer characteristic”
Editorial changes
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