IMSQ120R053M2HH im] eon

H57K)% IMSQ120R053M2HH

CoolSiC™ 1200V SiC MOSFET G2
SKATRERS 1A XT B AR {LEE MOSFET

514

* Vpss= 1200V BY T,;=25°C

¢ lppc=32 A BY Tc=100°C

* Roson =53 mQ BY Ves=18V, T,;=25°C
« REFRREIE MK, ATRIMIRIETIIR
¢ FXRIFEIERR
 BEIETREEEAIA T, =200°C ()Hammﬂm
o FIRSTITSZBY(E] 2 us

o EUEMRESIERE, Voswm =42V ‘:Gmm
 BEEMFESTEES, TN oV XUtk EBE Lead-free
 RENEZIRE, EHTERE

o XTEERA, T, Tl mAkayiitee chwg

¢ BIEMETCEMRIKEHZS I 7E https://www.infineon.com/gdfinder ¥ Z!

BENHA

« BARENEE (GPD)

« BENSEFTEBT

o 7E7Lups/TAkuUPS

« AR 2R

« AR TN

fd-T- L g 114
¢ FFEJEDECAT/20/2248 % MRAY Tk M FRE SR
7B

+13-16 (5-8) - case 1(2) and drain D1(D2)

+3,4(11,12) - source S1(S2)

+2(10) - kelvin sense K1(K2)

+1(9)- gate G1(G2)

A RS ARG A Bk, HiRu]fExSHKiE

D.6678
@6 _—1n }
() Cp—
) S,(11,12)
b
oo — :}
oK

D, (13,14,15,16)
Type Package Marking
IMSQ120R053M2HH PG-HDSOP-16-U03 12M2H053

$134)

B F IR EFRIES, HHEER, B CEEETIEX, BHFEIEEFERG#EFT B IR, & CETHRIDIEXEEHE, F05iAE0HE, BE5E
i518] infineon.com EZEBHHIEX A (IFFIXE) -

Datasheet Please read the sections "Important notice" and "Warnings" at the end of this document Revision 1.00
www.infineon.com 2025-02-13


http://www.infineon.com/gdfinder
https://www.infineon.com/

IMSQ120R053M2HH
CoolSiC™1200V SiC MOSFET G2

afineon

BR

B3R

Datasheet

FEIR oottt eereeeee et e e saeeeesae e e e st e e e s s e e e e s s ae e e st e e e e saa e e e s e e e e s aa e e e s aa e e aaeeeeraaeessaaaeeraeaens 1
B oo eeereeeree ettt ee e e e ste e et e e e e e e e e e e e e e e e e e e s b e e s s b e e s e e e s R s e e s R e e e R e e e s e e e saee s e e aaeeraaeeraaenane 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
TETAREE (MOSFET) veeveeceereereenseneessessesssessessaessessesssessessasssessasssessessesssessasssessessssssessassaens 6
BETER ..oeeeveeereeeeeeeeeeeeeeesessessneesseessesssesssesssesssesssesssesssessasessesssesssesssesssesssessessesssnessasssans 8
EFZEIIMEL eveeeereeeeereeecneeecssneeessseeeesneessseesssssasssssessssasasssssassssnsssssssesssssesssssssssssassssnsssssnsasas 14
TUTR G cveeeereeereeenreeereeeseeesseeesseeesaneesaeeesasessseessseesssesssasessasessasessesessassssassssassssassssasssanenne 15
FBITIE R coeeeeernerecrreecrsreeecseeeessseesssaeeessssessssnsesssssessssaessssssssssssssssssessssssassssasessasssssnsssssnnens 16
BB BT eeeeiceeeerrneeecreeecrrneeessneeeesneeesseeessseeeessneeesatasesraaeesaeee s aaeeesaaaeesraaeeesaaaessraaeesraaaens 17

2 Revision 1.00

2025-02-13



infineon

IMSQ120R053M2HH

CoolSiC™1200 V SiC MOSFET G2

FEES

1 EJESS

&1 FFIEE

Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.

Storage temperature Tstg -55 150 °C

Soldering temperature Teold | reflow soldering (MSL2 according to 260 °C
JEDEC J-STD-020)

Thermal Rth(j-a) 62 K/W

resistance,

junction-ambient

MOSFET/body Rin(i-c) 049 | 064 | K/W

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 45 A

c‘urrent for Ring-c,max), T.=100°C 32

limited by ij(max)

Peak drain current, Ipm Ves=18V 96 A

tp li mited by ij(max)l)

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

transient voltage?

Gate-source voltage, max. Vs -7..23 v

static voltage

Avalanche energy, single Eas Ib=13A, Vop=50V,L=1.9mH, 166 mJ

pulse Tj(starty =25 °C

Avalanche energy, Enr Ib=13A, Vpp=50V, L =9.5 uH, 0.83 mJ

repetitive Tyjstarty= 25 °C

Short-circuit tsc | Voo=800V, Vos peak< 1200 V, Vesion = 15V, 2 Hs

withstand time Tj(starty =25 °C

Power dissipation, limited Piot T.=25°C 234 W

by Tvi(max T.=100°C 117

1)  BEB#EIgItTRIE.

2) NGRS AMIREENRTSIPC-9592BRIFLE
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2 MOSFET

&3 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=13A T,;=25°C, 53 mQ
resistance Vesion)=18V
T,;=150°C, 107 142
VGS(on) =18V
T,;=175°C, 124
VGS(on) =18V
Tj=25°C, 65.6
VGS(on) =15V
Gate-source threshold Vesith) |/o=4.1 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 Ipss Vos=1200V, Ves=0V T,;=25°C 110 pA
drain current Ty=175°C 1.9
Gate leakage current lgss Vos=0V Ves =23V 120 nA
VGS =-10V -120
Forward transconductance Gts Ib=13A, Vps=20V 9 S
Internal gate resistance Rgint |f=1MHz, Vac=25mV 8.5
Input capacitance Ciss Vos=800V, Ves=0V, f=100 kHz, Vac=25 mV 1010 pF
Output capacitance Coss Vps=800V, Ves=0V, f=100 kHz, Vac=25 mV 41 pF
Reverse transfer Crss Vbs=800V, Ves=0V, f=100 kHz, Vac=25 mV 4 pF
capacitance
CossStored energy Eoss | Vps=0...800V, Ves=0V, f=100 kHz, 17 puJ
Vac=25 mV, Calculated based on Coss
Output charge Qoss | Vps=0...800V, Ves=0V, 64.2 nC
Calculated based on Coss
Effective output Coer) | V0s=0...800V, Ves=0V 53 pF
capacitance,
energy related
Effective output Coty | lo=constant, Vos=0...800V, Ves=0V 80 pF
capacitance, time
related
(RBLTH......)
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2 MOSFET

xRa () A

Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.
Total gate charge Qs Vop=800V, Ip=13 A, Ves=0V, turn-on pulse 28 nC

Plateau gate charge Qcs(pl) | Vop=800V, Ir=13 A, Ves=0V, turn-on pulse 6.5 nC
Gate-to-drain charge Qsp Vop=800V, Ip=13 A, Vss=0V, turn-on pulse 6.9 nC
Turn-on delay time tdon) |Voo=800V,h=13A, T,;=25°C 7 ns
VGS: 0/18 Y °

’ T4=175°C 5.6
Rason=2.3 Q, :
Resorn=2.3Q, Le=9 nH,
diode: body diode at Ves
=0V
Rise time t Vop=800V, Ir=13A, T,j=25°C 4.6 ns
VGS: 0/18 Y °

’ T4=175°C 4.1
Rason=2.3 Q, :
Reson=2.3Q, Le=9 nH,
diode: body diode at Ves
=0V
Turn-off delay time taofy  |Voo=800V, h=13A, T,;=25°C 14.8 ns
VGS: 0/18 Y °

’ T4=175°C 173
Rason=2.3 Q, :
RGs(off): 2.3 Q, Lo =9 nH,
diode: body diode at Ves
=0V
Fall time t; Vop=800V, Ih=13A, T,;=25°C 6.2 ns
Ves= 0/18 Vv o

’ T4=175°C 7.3
RGS(on): 2.3 Q, !
RGs(off): 2.3 Q, Ls=9 nH,
diode: body diode at Vss
=0V
Turn-on energy Eon Vop=800V, Ih=13A, T,j=25°C 101 U]
Ves= 0/18 \" o

’ Ty=175°C 192
RGS(on): 2.3 Q, !
RGs(off): 2.3 Q, Ls=9 nH,
diode: body diode at Vss
=0V
Turn-off energy Eoff Vop=800V, lp=13A, T,;=25°C 36 uJ
Ves= 0/18 \Y o

’ Ty=175°C 48
RGS(on): 2.3 Q, !
RGs(off): 2.3 Q, Ls=9 nH,
diode: body diode at Vss
=0V

(REETR......)

Datasheet 5 Revision 1.00
2025-02-13



IMSQ120R053M2HH

CoolSiC™1200V SiC MOSFET G2

afineon

3{k"1RE (MOSFET)

&4 () HHiEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Total switching energy? Eiot Vop=800V, b=13A, T,;=25°C 176 TN}
Ves= 0/18 Vv _ o
¢ T,;j=175°C 352
RGS(on): 2.3 Q, !
RGs(off): 2.3 Q, Ls=9 nH,
diode: body diode at Vss
=0V
Virtual junction Tyj(min ... -55 175 °C
temperature max)
Virtual junction Tijover) |OVerload, cumulative max. 100 h? 200 °C
temperature
1)  BFEEx
2) &% 5000 R1EIR, BRAATREIZ 100K,
2 BAEEARBIEFIEEE A 200 KV/uso JNERYAV/dt Z2E izt 12 BRI ZEHIRE
Tvj = 25°C BYHTFFIE, BrFE= B8,
3 FE_1RE (MOSFET)
RS BAHEE
Parameter Symbol | Note or test condition Values Unit
Drain-source voltage Wbss | Tyy=25°C 1200 v
Peak reverse drain current, Ism Ves=0V 96 A
tp limited by ij(max)
&R6 ¥HIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source reverse Vsp Isp=13 A, Ves=0V T,;=25°C 4.2 55 v
voltage T,=100°C 411
Ty=175°C 4.05
MOSFET forward recovery Qx Vop=800V, Isp=13 A, T,;=25°C 110 nC
charge Ves=0V, Resion=2.3 Q, _ o
; T4=175°C 400
Qrincludes also Q¢ '
MOSFET peak forward ltrm Vop=800V, Isp=13 A, T,;=25°C 15.9 A
recovery current Vesf 0V, Reson=2.3Q, T,=175°C 28.5
Qrincludes also Q¢
(BEETFA......)
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3{k"1RE (MOSFET)

Re (%) HEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.

MOSFET forward recovery E Vop=800V, Isp=13 A, T,;=25°C 39 pJ
energy Ves=0V, Rason)= 2.3 Q, T.=175°C 112

Qrincludes also Q¢ Y
Virtual junction Tyj(min ... -55 175 °C
temperature max)
Virtual junction Tijlover) |OVverload, cumulative max. 100 h) 200 °C
temperature

1) &% 5000 RfEF. mAA TR/ 100 Ko

AR 7 Revision 1.00
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Reverse bias safe operating area (RBSOA)

Power dissipation as a function of case temperature

los= f(Vps) Prot=f(Tc)
T,;=200°C,Ves=0/18V, T.=25°C
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los=f(Tc)
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case temperature limited by bond wire
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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=4.1mA
350 6
T,=25°C Vo =V,
——— T,=175%C
300 | -
250 ]
4
200 | s
< =
vg .}—- 3
150 1 =
.
100 |
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
Ve, (V) T (°C)
vi
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
150 150
Vi =20V || Vo =20V -
——— V=18V ——— V=18V 7/
------ V=15V
............ V =14V
e V=12V
—_—— V=10V
100 c - 100
P e Vv, =8V
........ VGS: v
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50 e T T 50 |
0 T P 0
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Typical on-state resistance as a function of junction | Typical gate charge
temperature Vs = f(Qo)
Roson) = f(Ty) lo=13 A, Vps= 800V
lb=13A
180 18
’ Voo = 18Y | turn-on pulse
160 { = == Veson “15Y 16
140 14 7
120 12
Eg 100 < 10
60 6 |
40 4
20 2]
0 1 1 1 1 1 1 1 0
50 25 0 25 50 75 100 125 150 175 200 0 5 10 15 20 25 30
T, Q) Q, (nC)
Typical capacitance as a function of drain-source Typical reverse drain voltage as function of junction
voltage temperature
C= f(VDs) VSD: f(TvJ)
f:].OOkHZ,VGSZOV |5D:l3A,VGs:0V
10000 6
G
- Ca:n
""""" Cos 5 ]
1000 ~~=~__ =
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N 4
\
- S
\\\\\\ ~L
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S 10| TSl 3]
\\‘ \\ 5 =
“\ 2]
T e
~~~~~~~~~~~~~~~ X
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V. (V) T, Q)
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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
50 60
\1‘GS =-5V
- = Vcs =ov
I Vo = 15V
01 i e v =28V e VGS =18V
40
30 ]
< =<
2 5 30
20 7]
20 |
10 | | ,,’
10 e
A
-
4
0 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Ve, (V) V.. (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(T,) E =f(lo)
Ves= 0/18 V, Ib=13 A, RG,ext: 2.3 Q, Vop=800V Ves = 0/18 V, ij =175 OC, RG,ext =23 Q, Vop=800V
250 400
Em E,.
350
200 7
300
i 250 |
150
% %‘ 200 |
100 | i
150
100 |
50 |
50 |
0 1 1 1 1 0 I I I I 1 1 1 1
25 50 75 100 125 150 175 200 0 3 6 9 12 15 18 21 24 27
T, (0) 1, (A)
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Typical switching energy as a function of gate
resistance, test circuit in Fig. F, 2nd device own
body diode: Vgs =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,ext)
Ves=0/18V, Ip=13 A, T,;= 175 °C, Vpp=800V Ves=0/18V, Ipb=13 A, T;;= 175°C, Vpp=800V
500 100
Enn
450 | 90
400 | 80 ]
350 | 70 ]
300 | 60 |
;ij 250 | :g: 50 ]
200 | 40
150 | 30 |
100 | 20 |
50 | 10 |
0 I I I I 0 I I I I
0 10 20 30 40 50 0 10 20 30 40 50

R o Q)

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

er: f(-dISD/dt)
Ves= 0/18 V, Isp=13 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=13 A, Vop=800V

0.5 30
T, =25°C T =25°C ,
¥ vj 7
——— T =175°C ——— T_=175°C 7
¥ il
/
25 7]
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20 ]
0.3 ]
g E
e g 15
o _E
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0.1 | i
5
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-di, /dt (Afus) -di /dt (A/us)
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Typical switching energy as a function of dead time Max. transient thermal impedance (MOSFET/diode)
/ blank!ng time, test circuit in Fig. F, 2nd device own Zin(-omax = f(tp)
body diode: Vgs=-5V D=t T
E = f{teead) "
Ves=0/18V, Ipb=13 A, T,;= 175 °C, Rgext= 2.3 Q, Vop=800 V
VDD =800V
12 1
EL‘H
1.0 -
0.8 ]
z =l
< =TI .
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PACKAGE - GROUP PG-HDSOP-16-U03
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A 2.25 2.35 e 1.14
A1 0.00 0.15 el 13.30
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c 0.46 0.58 P 2.20
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D3 1.60
D4 0.15 NOTES
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Figure A. Definition of switching times
Figure B. Definition of body diode
switching characteristics
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Figure C. Definition of switching losses d l
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Figure F. Dynamic test circuit
) . o N Parasitic inductance Lg,
Figure E. Thermal equivalent circuit Parasitic capacitor C,
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