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Final datasheet

CoolSiC™ 1200 V SiC MOSFET G2 and Schottky diode G5 : Boost topology with top side cooling and .XT
interconnection technology

Features

* Vpss=1200V at T,;=25°C

* Ippc=31AatT =25°C

* Rpson) =52.6 mQ at Vgs =18V, T,;=25°C

« [g=20A

+ Internal layout optimized for fast switching

+ Very low switching losses and no reverse recovery current @ Halogen-free
+ High surge current capable Schottky diode

« Short circuit withstand time 2 ps e Green

« Benchmark gate threshold voltage, Vggihy = 4.2V Lead-free

+ XT interconnection technology for best-in-class thermal performance

+ Suitable Infineon gate drivers can be found under https://www.infineon.com/gdfinder a ROHS

Potential applications

« String inverter

+ EV Charging

+ DIN Rail & Rack Mount (Power Supply)
« Commercial Lighting Fixture

Product validation
+ Qualified for industrial applications according to the relevant tests of JEDEC47/20/22

Description

Pin definition:

1 - Gate (G;)

2 - Kelvin sense (K;)

3-4 - Source (S;)

5-8 & Case 2 - Cathode (C,)

9, 10 - not connected (NC)

11-12 - Anode (Ay)

13-16 & Case 1 - Drain (D;)

Note: The source and sense pins are not exchangeable, their exchange might lead to malfunction

C,(56,7.8)
©)NC A
(10)NC
A (11,12)
D; (13,14,15,16)
(1) Gy JE
(2) Ky
S; (34)
Type Package Marking
IMSQ120R053M2HB PG-HDSOP-16-U03 12M2B053
Datasheet Please read the Important Notice at the end of this document Revision 1.00
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1 Package

1 Package

Table 1 Characteristic values

Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.

Storage temperature Tstg -55 150 °C

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

Thermal resistance, Rih(j-a) 62 K/W

junction-ambient

MOSFET/body diode Rin(j-c) 0.49 | 0.64 | K/W

thermal resistance,

junction-case

Schottky diode thermal Rin(j-c) 0.32 041 | K/W

resistance, junction-case

Comparative Tracking CTl IEC 60112 (material group 1 according to IEC | 600 vV

Index 60664-1)

2 MOSFET

Table 2 Maximum rated values

Parameter Symbol | Note or test condition Values Unit

Drain-source voltage Vpss | Tyj225°C 1200 Y

Continuous DC drain IDDC VGS =18V TC =25°C 43 A

c_urrent for Ren(j-c,max)» T.=100°C 31

limited by Tyj(may)

Peak drain current, t, Iom Ves=18V 155 A

limited by Tyj(max”

Gate-source voltage, max. Vs tp<0.5ps,0<0.01 -10/25 v

transient voltage

Gate-source voltage, max. Vis -7/23 v

static voltage?

Avalanche energy, single Ens Ip=13.2A,Vpp=50V,L=1.9 mH, 166 mJ

pulse Tyjstart) = 25 °C

Avalanche energy, Eng Ip=13.2A, Vpp=50V,L=9.5pH, 0.83 mJ

repetitive Tyj(start) = 25 °C

Short-circuit withstand tsc Vpp =800V, Vps peak <1200V, Vgs(on) = 15V, 2 ps

time ij(start) =25°C

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

by ij(max) T.=100°C 117

1) Verified by design.
2) The maximum gate-source voltage in the application design should be in accordance to IPC-9592B.

Datasheet 3 Revision 1.00
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CoolSiC™ 1200 V SiC MOSFET G2 and Schottky diode G5
2 MOSFET
Table 3 Recommended values
Parameter Symbol |Note or test condition Values Unit
Recommended turn-on Vés(on) 15...18 v
gate voltage
Recommended turn-off Vis(off) -5...0 Y
gate voltage
Table 4 Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.

Drain-source on-state Rpson) |Ip=13.2A T,j=25°C, 52.6 mQ
resistance VGs(on) =18V

T;=25 °C, 65.64

VGS(on) =15V

T,;=150°C, 107.2 | 138

VGS(on) =18V

T,;=175°C, 124.4

VGS(on) =18V
Gate-source threshold Vesithy | Io=4.1mA, Vps=Ves T,;j=25°C 3.5 4.2 5.1 v
voltage (tested after 1 ms pulse T,,=175°C 32

atVgs =20 V)

Zero gate-voltage drain Ipss Vps=1200V, Vgs=0V T,j=25°C 20 MA
current T,;=175°C 1.9
Gate leakage current lgss Vps=0V Vgs=-10V -120 nA

Vgs =23V 120
Forward transconductance Js Ip=13.2A,Vps=20V 8.7 S
Internal gate resistance Reint  |f=1MHz, Vpc=25mV 8.5 Q
Input capacitance Ciss Vps =800V, Vgs =0V, f=100 kHz, Voc =25 mV 1010 pF
Output capacitance Coss Vps =800V, Vgs =0V, f=100 kHz, Voc =25 mV 41 pF
Reverse transfer Crs Vps =800V, Vgs =0V, f=100 kHz, Voc =25 mV 4 pF
capacitance
Coss Stored energy Eoss Calculated based on C¢s = f(Vpp) 17 ud
Output charge Qoss | Calculated based on Cyss = f(Vpp) 64.2 nC
Effective output Coe) | Vps=0..800V, Vgs=0V, 531 pF
capacitance, energy Calculated based on E
related
Effective output Cotr) | lp=constant, Vps=0...800V, V5s=0V, 80.3 pF
capacitance, time related Calculated based on Qs
Total gate charge Qs Vop =800V, Ip=13.2 A, Vgs=0/18V, turn-on 28 nC

pulse

(table continues...)
Datasheet 4 Revision 1.00
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2 MOSFET

Table 4 (continued) Characteristic values

Parameter Symbol |Note or test condition Values Unit

Min. | Typ. | Max.

Plateau gate charge Qass(pl) | Vop=800V,/p=13.2A, V5s=0/18V, turn-on 6.5 nC
pulse

Gate-drain charge Qep Vbp =800V, Ip=13.2 A, V55 =0/18 V, turn-on 6.9 nC
pulse
Turn-on delay time tdon) |Yop=800V,/p=13.2A, |T,;=25°C 7.3 ns
VGS = 0/18 V, _ °

’ T, =175°C 5.6
Reext=2.3Q, v
Ls=9 nH, diode:
package integrated SiC
Schottky diode

Rise time t Vpp=800V,/p=13.2A, |T,;=25°C 4.6 ns
VGS = 0/18 V, _ °

’ T,,=175°C 4.1
Reext=2.3Q, v
Ls=9 nH, diode:
package integrated SiC
Schottky diode
Turn-off delay time taory |Yop=800V,/p=13.2A, |T,;=25°C 14.8 ns
Ves =0/18Y, T,j=175°C 17.3
Rgext =2.3Q,
Ls=9 nH, diode:
package integrated SiC
Schottky diode

Fall time ts Vbp=800V,Ip=13.2A, |T,;=25 °C 6.2 ns
VGS = 0/18 V, _ °

’ T,;=175°C 7.3
RG,ext =23Q, Y
Ls=9 nH, diode:
package integrated SiC
Schottky diode

Turn-on energy Eon Vpp=800V,/p=13.2A, |T;=25°C 101 pJ
VGS = 0/18 V _ °

’ T,;=175°C 95
Rgext=2.30Q, Y
Ls=9nH, diode:
package integrated SiC
Schottky diode

Turn-off energy Eoff Vop =800V, I =13.2 A, T;j=25 °C 21 pJ
VGS = 0/18 V _ °

’ T, =175°C 27
Roext=230Q, v
Ls=9 nH, diode:
package integrated SiC
Schottky diode

(table continues...)
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3 Body diode (MOSFET)

Table 4

(continued) Characteristic values

infineon

Parameter

Symbol

Note or test condition

Values

Min.

Typ.

Max.

Unit

Total switching energy

Etot

Vpp =800V, Ip=13.2 A,
VGS = 0/18 V,
Rgext=2.30Q,

Ls=9nH, diode:
package integrated SiC
Schottky diode

T,j=25°C

122

ij =175°C

122

pJ

Turn-on energy at-5V

Vpp =800V, Ip = 13.2 A,
VGS = -5/18 V,
Roext=230Q,

Ls=9 nH, diode:
package integrated SiC
Schottky diode

T,;=25°C

101

TVj =175°C

95

pJ

Turn-off energy at-5V

VDD =800 V, ID =132 A,
VGS = '5/18 V,
Roext=2.30,

Ls=9 nH, diode:
package integrated SiC
Schottky diode

TVj =25°C

17

T,;=175°C

17

pJ

Total switching energy at
-5V

Etot

VDD =800 V, /D =13.2 A,
VGS = -5/18 V,

RG,ext =23Q,

Ls=9 nH, diode:
package integrated SiC
Schottky diode

ij =25°C

244

T,j=175°C

247

pJ

Virtual junction
temperature

Ty

175

°C

Note:

test setup and package.

The chip technology was characterized up to 200 kV/us. The measured dV/dt was limited by measurement

3 Body diode (MOSFET)

Table 5 Maximum rated values

Parameter Symbol | Note or test condition Values Unit
Drain-source voltage Vpss | Ty;j225°C 1200 Y
Continuous reverse drain Ispc Ves=0V T.=25°C 38 A
current for Rep(j.c.max) T.=100°C 22.1

limited by Tyj(max)

Peak reverse drain current, Ism Ves=0V 93 A

t, limited by Tyj(may)

Datasheet 6 Revision 1.00
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4 SiC Diode
Table 6 Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source reverse Vsp Isp=13.2A,V55=0V T,j=25°C 4.2 5.5 vV
voltage T,;=100°C 4.1
T,;=175°C 4
Virtual junction Tyj -55 175 °C
temperature
4 SiC Diode
Table 7 Maximum rated values
Parameter Symbol |Note or test condition Values Unit
Repetitive peak reverse Verm | T,j=25°C 1200 V
voltage
Continuous forward I T.=25°C 72 A
current for Rin(j-cmax) T.=135°C 34
T.=159°C 20
Surge repetitive forward lrrm |tp=10ms T.=25°C 80 A
current, sine halfwave T.=100°C 60
Surge non-repetitive Ie.sm tp=10 ms T.=25°C 139 A
Lc;rl\;v;;?/;urrent, sine T.=150°C 113
Non-repetitive peak lemax  |tp=10ps 730 A
forward current
I’t- value JI’t  |t,=10ms Tc=25°C 97 A’s
T.=150°C 64
Diode dv/dt ruggedness dv/dt |Vg=0..960V 150 V/ns
Avalanche energy, single Ens Ip=20A,L=0.29 mH 57 mJ
pulse
Power dissipation for Piot T.=25°C 365 w
Réh(j-c,max) T.=100°C 182
Table 8 Characteristic values
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
DC blocking voltage Voc Ir =500 pA 1200 v
(table continues...)
Datasheet 7 Revision 1.00
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4 SiC Diode

Table 8 (continued) Characteristic values

Parameter Symbol |Note or test condition Values Unit

Min. | Typ. | Max.

Diode forward voltage Ve Ir=20A T,;=25°C 1.45 1.8 v
T,;=125°C 1.69
T,;=150°C 1.8

Reverse current Ir Vr=1200V T,j=25°C 10 160 PA
T,;=150°C 58

Total capacitive charge Qc VR=800V, T,;=25°C&150 °C, 96 nC

Qc = [ Reyav

Total capacitance C f=100 kHz VR=1V 1236 pF
Vg =400V 87
Vr=800V 70

Virtual junction Ty -55 175 °C

temperature

Note: Characteristics at T,; = 25°C, unless otherwise specified.

Datasheet 8 Revision 1.00
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5 Characteristics diagrams

5 Characteristics diagrams

Safe operating area (SOA)

Power dissipation of MOSFET/body diode as a

Ip = f(Vps) function of case temperature
T,;<175°C, Tc=25°C Prot = f(Te)
1000 400
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——— R
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100 \
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\
0.001 T T T 0 T T T \ T T
1 10 100 1000 0 25 50 75 100 125 150 175
Vs (V) T_(°C)

C

Maximum DC drain to source current as a function of

Typical transfer characteristic

case temperature limited by bond wire I =f(Vgs)
lp="f(T) Vps =20V, t, =20 pis
50 == Y 300 D
No — Rieman T,;=25°C
45 AN — — — Ryjenm 270 |——— T1,=175°C
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c
Datasheet 9 Revision 1.00

2026-06-25



infineon

IMSQ120R053M2HB
CoolSiC™ 1200 V SiC MOSFET G2 and Schottky diode G5

5 Characteristics diagrams

Typical gate-source threshold voltage as a function of | Typical output characteristic, Vg5 as a parameter

junction temperature Ip = f(Vps)
Ves(th) = f(Ty;) T,j=25°C,t, =20 ps
ID =4.1 mA
6.0 125 7 =
Ves = Vos // » Vg =20V
557 112 / 7| = —— V=18V
/,/ —————— Vg =15V
5.0 100 o B [ Vg =14V
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Typical output characteristic, Vg5 as a parameter

Typical on-state resistance as a function of junction

Ip = f(Vps) temperature
T,j=175°C,t,=20 ps Ros(on) = f(Ty;)
Ip=13.2A
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5 Characteristics diagrams

Typical gate charge Typical capacitance as a function of drain-source
Vs = f(Qg) voltage
Ip=13.2 A, Vps =800V C=1(Vps)
f=100 kHz, Vg =0V
18 10000
| turn-on pulse| Cies
16 — - - COSS
______ Crss
14 =
1000=—=~—
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| b
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Typical switching energy as a function of junction
temperature, test circuit in Fig. F, 2nd device package
integrated Schottky diode: Vgg=0V

Typical switching energy as a function of junction
temperature, test circuit in Fig. F, 2nd device package
integrated Schottky diode: Vgg=-5V

E= f(TVJ) E= f(TVJ)
Vs =0/18V, Ip = 13.2 A, Rg ext = 2.3 Q, Vpp =800 V Vs =-5/18V, Ip=13.2 A, Rg ext = 2.3 O, Vpp =800 V
120 120
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2 60 = 60

i w
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40 40
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""" ) s s I
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25 50 75 100 125 150 175 25 50 75 100 125 150 175
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5 Characteristics diagrams
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Typical switching energy as a function of drain
current, test circuit in Fig. F, 2nd device package
integrated Schottky diode: Vgg=0V

E=1(Ip)

VGS = 0/18 V, TVJ =175 QC, RG,ext =23 Q, VDD =800V

Typical switching energy as a function of drain
current, test circuit in Fig. F, 2nd device package
integrated Schottky diode: Vgg=-5V

E =f(Ip)

Vs =-5/18V, Ty; =175 °C, Rg ey = 2.3 Q, Vpp =800 V
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Typical switching energy as a function of gate

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

integrated Schottky diode: Vgg=0V

Typical switching energy as a function of gate
resistance, test circuit in Fig. F, 2nd device package
integrated Schottky diode: Vgg=-5V

E= f(RG,ext) E= f(RG,ext)
Vs =0/18V, 15 =13.2 A, T,;= 175 °C, Vpp =800 V Vgs=-5/18V, Ip=13.2 A, T,; = 175 °C, Vpp = 800 V
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5 Characteristics diagrams

Typical switching energy as a function of DC link
voltage, test circuit in Fig. F, 2nd device package
integrated Schottky diode: Vgg=0V

Typical switching energy as a function of DC link
voltage, test circuit in Fig. F, 2nd device package
integrated Schottky diode: Vgg=-5V

E=f(Vpp) E=f(Vpp)
Vs =0/18V, Ip=13.2 A, T,;= 175°C, Rg 0t = 2.3 0 Vs =-5/18V, Ip=132 A, T,;= 175 °C, R ey = 2.3 Q
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Typical switching times as a function of gate
resistance, test circuit in Fig. F, 2nd device package
integrated Schottky diode: Vgg=0V

Max. transient thermal impedance (MOSFET/diode)
Zth(j—c),max = f(tp)
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5 Characteristics diagrams

SiC Schottky diode: Power dissipation as function of

SiC Schottky diode: Typical forward characteristics

case temperature Ig=f(Vp)
Piot = f(Tc) t, =10 ps
ij <175°C
400 40
T,= 55
——— T =25C
350 351 !
—————— T,/=100°C
------------ T,,=150°C
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% 200 5(1 20
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SiC Schottky diode: Typical forward characteristics in
surge current

SiC Schottky diode: Forward current as function of
temperature

IF=f(VF) lp=f(T¢)
tp =10 ps T,j=175°C
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5 Characteristics diagrams

SiC Schottky diode: Typical capacitive charge as

SiC Schottky diode: Typical reverse characteristics

functlorl of current slope lg = f(VR)
Qc = f(dig/dt)
T,;=25°C,Vg=800V
120 0.0001
Q. =fldI/dt) T,=-55°C
———T,=25C
wd || T,,=100°C
1E-5 - ---mreeeeeer T, =150°C
m— ij= 175°C
80
1E-6 |
O _m
1E-7
40 i —
e
04 e
0 T T T T 1E-9 T
0 200 400 600 800 1000 1 10

di /dt (A/us)

SiC Schottky diode: Typical capacitance as function of
reverse voltage

C=1(Vg)
Ty =25°C, f= 100 kHz

SiC Schottky diode: Typical capacitively stored energy
as function of reverse voltage

Ec =f(Vr)
f=100 kHz

10000
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5 Characteristics diagrams

SiC Schottky diode: Max. transient thermal
impedance
Zth(j-c),max = f(tp)
D= tp/T
1
0.1 ’__ L =T
s —
=, single pulse
£ ———2,(D=0.01)
R = R R R z, (D=0.02)
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i 1 2 3 4
I"[K/W] 0.0173 0.0585 0.269 0.0662
T,[S] 9.0E-6 1.2E-4 0.00216 0.00432
0.001 T T T T T
1E-6 1E-5 0.0001 0.001 0.01 0.1 1
t (s)
P
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6 Package outlines

6 Package outlines
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c 0.46 0.58 P 2.20
D 14.90 15.10 P1 1.20
D1 4.82 aaa 0.25
D2 3.56 bbb 0.10
D3 1.60
D4 0.15 NOTES:
E 20.81 21.1
= S50 =501 ALL METAL SURFACES TIN PLATED EXCEPT AREA OF CUT
Eg 2;2 DIMENSIONS DO NOT INCLUDE MOLD FLASH,
E4 2.54 PROTRUSION OR GATE BURRS
E5 1.60
Figure 1
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7 Testing conditions

7 Testing conditions
Vos W
90%
disp/dt
tfr = ta + tb
er = Qa + Qb
ISD -— tfr —_—
e tb —
v 10% AN >t
o —>td(on) —> td(off) I - b 10% I
-« tr - -— tf —> frm
«—ton—> ——toff—> Vsp
Figure A. Definition of switching times
Figure B. Definition of body diode
switching characteristics
Vas,Vos

A

In(t,
VGS(on)

10% Ip 10% Ip
Q » t
Vps(t)
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Figure C. Definition of switching losses
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SiC diode
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-
c@ Figure F. Dynamic test circuit for MOSFET
. . - - Parasitic inductance Lo,
Figure E. Thermal equivalent circuit Parasitic capacitor Co,
Figure 2
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Important notice

Products which may also include samples and may
be comprised of hardware or software or both
(“Product(s)”) are sold or provided and delivered by
Infineon Technologies AG and its affiliates (“Infineon”)
subject to the terms and conditions of the frame
supply contract or other written agreement(s) executed
by a customer and Infineon or, in the absence of
the foregoing, the applicable Sales Conditions of
Infineon. General terms and conditions of a customer or
deviations from applicable Sales Conditions of Infineon
shall only be binding for Infineon if and to the extent
Infineon has given its express written consent.

For the avoidance of doubt, Infineon disclaims all
warranties of non-infringement of third-party rights and
implied warranties such as warranties of fitness for a
specific use/purpose or merchantability. Infineon shall
not be responsible for any information with respect to
samples, the application or customer’s specific use of
any Product or for any examples or typical values given
in this document.

If this document is marked as 'Preliminary', 'Target!,
'Draft' or ‘Proposal’, Infineon reserves the right to
change all information given in this document at any
time without notice. Subject to the development and
release of a Product for series supply by Infineon, the
technical specifications of the Product are set forth in
the relevant datasheet provided by Infineon without
such marking.

The data contained in this document is exclusively
intended for technically qualified and skilled customer
representatives. It is the responsibility of the customer
to evaluate the suitability of the Product for the
intended application and the customer’s specific use
and to verify all relevant technical data contained in
this document in the intended application and the
customer’s specific use. The customer is responsible
for properly designing, programming, and testing the
functionality and safety of the intended application, as
well as complying with any legal requirements related
to its use.

Unless otherwise explicitly approved by Infineon,
Products may not be used in any application where a
failure of the Products or any consequences of the use
thereof can reasonably be expected to result in personal
injury.

However, the foregoing shall not prevent the
customer from using any Product in such fields
of use that Infineon has explicitly designed and
sold it for, provided that the overall responsibility
for the application lies with the customer. Infineon
expressly reserves the right to use its content for
commercial text and data mining (TDM) according
to applicable laws, e.g. Section 44b of the German
Copyright Act (UrhG). If the Product includes
security features:

Because no computing device can be absolutely
secure, and despite security measures implemented
in the Product, Infineon does not guarantee that
the Product will be free from intrusion, data theft
or loss, or other breaches (“Security Breaches”), and
Infineon shall have no liability arising out of any
Security Breaches.

If this document includes or references software:
The software is owned by Infineon under the
intellectual property laws and treaties of the United
States, Germany, and other countries worldwide. All
rights reserved. Therefore, you may use the software
only as provided in the software license agreement
accompanying the software.

If no software license agreement applies, Infineon
hereby grants you a personal, non-exclusive, non-
transferable license (without the right to sublicense)
under its intellectual property rights in the software
(a) for software provided in source code form, to
modify and reproduce the software solely for use
with Infineon hardware products, only internally
within your organization, and (b) to distribute the
software in binary code form externally to end users,
solely for use on Infineon hardware products. Any
other use, reproduction, modification, translation,
or compilation of the software is prohibited.

For further information on the Product, technology,
delivery terms and conditions, and prices, please
contact your nearest Infineon office or visit
www.infineon.com.
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