
CoolSiC™ 2000 V SiC Trench MOSFET : Silicon Carbide MOSFET with .XT interconnection technology

Features

• VDSS = 2000 V at Tvj = 25°C

• IDCC = 34 A at Tc = 25°C

• RDS(on) = 75 mΩ at VGS = 18 V, Tvj = 25°C

• Very low switching losses

• Benchmark gate threshold voltage, VGS(th) = 4.5 V

• Robust body diode for hard commutation

• .XT interconnection technology for best-in-class thermal performance

Potential applications

• String inverter

• Solar power optimizer

• EV-Charging

Product validation

• Qualified for industrial applications according to the relevant tests of JEDEC47/20/22

• Please also note the application note AN2019-05 for power and thermal cycling

Description

1 – drain

2 – source

3 – Kelvin sense contact

4 – gate

Note: the source and sense pins are not exchangeable, their exchange might lead to malfunction (only for 4pin, TO263-7L)

Type Package Marking

IMYH200R075M1H PG-TO247-4-PLUS-NT14 20M1H075

IMYH200R075M1H
CoolSiC™ 2000 V SiC Trench MOSFET
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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 Tsold wave soldering 1.6 mm (0.063 in.) from case

for 10 s

  260 °C

Thermal resistance,

junction-ambient

Rth(j-a)    62 K/W

MOSFET/body diode

thermal resistance,

junction-case

Rth(j-c)   0.43 0.56 K/W

2 MOSFET

Table 2 Maximum rated values

Parameter Symbol Note or test condition Values Unit

Drain-source voltage VDSS Tvj ≥ 25 °C 2000 V

Continuous DC drain

current for Rth(j-c,max),

limited by Tvj(max)

IDDC VGS = 18 V Tc = 25 °C 34 A

Tc = 100 °C 24

Peak drain current, tp

limited by Tvj(max)

IDM VGS = 18 V 72 A

Gate-source voltage, max.

transient voltage1)
VGS tp ≤ 0.5 µs, D < 0.01 -10/23 V

Gate-source voltage, max.

static voltage

VGS  -7/20 V

Power dissipation, limited

by Tvj(max)

Ptot  Tc = 25 °C 267 W

Tc = 100 °C 133

1) Important note: The selection of positive and negative gate-source voltages impacts the long-term behavior of the device. The design

guidelines described in Application Note AN2018-09 must be considered to ensure sound operation of the device over the planned

lifetime.

Table 3 Recommended values

Parameter Symbol Note or test condition Values Unit

Recommended turn-on

gate voltage

VGS(on)  15...18 V

Recommended turn-o�

gate voltage

VGS(o�)  -5...0 V
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Table 4 Characteristic values

Parameter Symbol Note or test condition Values Unit

Min. Typ. Max.

Drain-source on-state

resistance

RDS(on) ID = 13 A Tvj = 25 °C,

VGS(on) = 18 V

 75 98 mΩ

Tvj = 100 °C,

VGS(on) = 18 V

 128  

Tvj = 175 °C,

VGS(on) = 18 V

 225  

Tvj = 25 °C,

VGS(on) = 15 V

 81 106

Gate-source threshold

voltage

VGS(th) ID = 7.7 mA, VDS = VGS

(tested a�er 1 ms pulse

at VGS = 20 V)

Tvj = 25 °C 3.5 4.5 5.5 V

Tvj = 175 °C  3.6  

Zero gate-voltage drain

current

IDSS VDS = 2000 V, VGS = 0 V Tvj = 25 °C   200 µA

Tvj = 175 °C  10  

Gate leakage current IGSS VDS = 0 V VGS = 23 V   100 nA

VGS = -10 V   -100

Forward transconductance gfs ID = 13 A, VDS = 20 V  6.5  S

Internal gate resistance RG,int f = 100 kHz, VAC = 25 mV  7  Ω

Input capacitance Ciss VDD = 1200 V, VGS = 0 V, f = 100 kHz,

VAC = 25 mV

 1600  pF

Output capacitance Coss VDD = 1200 V, VGS = 0 V, f = 100 kHz,

VAC = 25 mV

 53  pF

Reverse transfer

capacitance

Crss VDD = 1200 V, VGS = 0 V, f = 100 kHz,

VAC = 25 mV

 4  pF

Coss stored energy Eoss VDD = 1200 V, VGS = 0 V, f = 100 kHz,

VAC = 25 mV

 38  µJ

Total gate charge QG VDD = 1200 V, ID = 13 A, VGS = -2/18 V, turn-on

pulse

 64  nC

Plateau gate charge QGS(pl) VDD = 1200 V, ID = 13 A, VGS = -2/18 V, turn-on

pulse

 17  nC

Gate-to-drain charge QGD VDD = 1200 V, ID = 13 A, VGS = -2/18 V, turn-on

pulse

 7.3  nC

Turn-on delay time td(on) VDD = 1200 V, ID = 13 A,

VGS = -2/18 V,

RGS(on) = 2 Ω,

RGS(o�) = 2 Ω, Lσ = 15 nH,

diode: body diode at

VGS = -2 V

Tvj = 25 °C  7  ns

Tvj = 175 °C  8  

(table continues...)
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Table 4 (continued) Characteristic values

Parameter Symbol Note or test condition Values Unit

Min. Typ. Max.

Rise time tr VDD = 1200 V, ID = 13 A,

VGS = -2/18 V,

RGS(on) = 2 Ω,

RGS(o�) = 2 Ω, Lσ = 15 nH,

diode: body diode at

VGS = -2 V

Tvj = 25 °C  5  ns

Tvj = 175 °C  6  

Turn-o� delay time td(o�) VDD = 1200 V, ID = 13 A,

VGS = -2/18 V,

RGS(on) = 2 Ω,

RGS(o�) = 2 Ω, Lσ = 15 nH,

diode: body diode at

VGS = -2 V

Tvj = 25 °C  26  ns

Tvj = 175 °C  36  

Fall time tf VDD = 1200 V, ID = 13 A,

VGS = -2/18 V,

RGS(on) = 2 Ω,

RGS(o�) = 2 Ω, Lσ = 15 nH,

diode: body diode at

VGS = -2 V

Tvj = 25 °C  7  ns

Tvj = 175 °C  8  

Turn-on energy Eon VDD = 1200 V, ID = 13 A,

VGS = -2/18 V,

RGS(on) = 2 Ω,

RGS(o�) = 2 Ω, Lσ = 15 nH,

diode: body diode at

VGS = -2 V

Tvj = 25 °C  460  µJ

Tvj = 175 °C  790  

Turn-o� energy Eo� VDD = 1200 V, ID = 13 A,

VGS = -2/18 V,

RGS(on) = 2 Ω,

RGS(o�) = 2 Ω, Lσ = 15 nH,

diode: body diode at

VGS = -2 V

Tvj = 25 °C  70  µJ

Tvj = 175 °C  74  

Total switching energy Etot VDD = 1200 V, ID = 13 A,

VGS = -2/18 V,

RGS(on) = 2 Ω,

RGS(o�) = 2 Ω, Lσ = 15 nH,

diode: body diode at

VGS = -2 V

Tvj = 25 °C  715  µJ

Tvj = 175 °C  1234  

Virtual junction

temperature

Tvj  -55  175 °C

Note: The chip technology was characterized up to 100 kV/µs. The measured dV/dt was limited by measurement

test setup and package.

Dynamic test circuit see Fig. F.
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3 Body diode (MOSFET)

Table 5 Maximum rated values

Parameter Symbol Note or test condition Values Unit

Drain-source voltage VDSS Tvj ≥ 25 °C 2000 V

Continuous reverse drain

current for Rth(j-c,max),

limited by Tvj(max)

ISDC VGS = 0 V Tc = 25 °C 42 A

Tc = 100 °C 26

Peak reverse drain current,

tp limited by Tvj(max)

ISM VGS = 0 V 42 A

Table 6 Characteristic values

Parameter Symbol Note or test condition Values Unit

Min. Typ. Max.

Drain-source reverse

voltage

VSD ISD = 13 A, VGS = 0 V Tvj = 25 °C  3.7 5.5 V

Tvj = 100 °C  3.6  

Tvj = 175 °C  3.5  

MOSFET forward recovery

charge

Qfr VDD = 1200 V, ISD = 13 A,

VGS=-2 V, RGS(on) = 2 Ω,

Qfr includes also QC

Tvj = 25 °C  350  nC

Tvj = 175 °C  494  

MOSFET peak forward

recovery current

Ifrm VDD = 1200 V,

ISD = 13 A, VGS=-2 V,

diSD/dt  = 500 A/µs, Qfr

includes also QC

Tvj = 25 °C  9  A

Tvj = 175 °C  11  

MOSFET forward recovery

energy

Efr VDD = 1200 V, ISD = 13 A,

VGS=-2 V, RGS(on) = 2 Ω,

Qfr includes also QC

Tvj = 25 °C  185  µJ

Tvj = 175 °C  370  

Virtual junction

temperature

Tvj  -55  175 °C
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4 Characteristics diagrams

Reverse bias safe operating area (RBSOA)

IDS = f(VDS)

Tvj ≤ 175 °C, VGS = 0/18 V, Tc = 25 °C

Power dissipation as a function of case temperature
limited by bond wire

Ptot = f(Tc)
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Maximum DC drain to source current as a function of
case temperature limited by bond wire

IDS = f(Tc)

Maximum source to drain current as a function of case
temperature limited by bond wire

ISD = f(Tc)

VGS = 0 V
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Typical transfer characteristic

IDS = f(VGS)

VDS = 20 V, tp = 20 µs

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

VGS(th) = f(Tvj)

ID = 7.7 mA
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Typical output characteristic, VGS as parameter

IDS = f(VDS)

Tvj = 25 °C, tp = 20 µs

Typical output characteristic, VGS as parameter

IDS = f(VDS)

Tvj = 175 °C, tp = 20 µs
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Typical on-state resistance as a function of junction
temperature

RDS(on) = f(Tvj)

ID = 13 A

Typical gate charge

VGS = f(QG)

ID = 13 A, VDS = 1200 V
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Typical capacitance as a function of drain-source
voltage

C = f(VDS)

f = 100 kHz, VGS = 0 V

Typical reverse drain voltage as function of junction
temperature

VSD = f(Tvj)

ISD = 13 A, VGS = 0 V
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Typical reverse drain current as function of reverse
drain voltage, VGS as parameter

ISD = f(VSD)

Tvj = 25 °C, tp = 20 µs

Typical reverse drain current as function of reverse
drain voltage, VGS as parameter

ISD = f(VSD)

Tvj = 175 °C, tp = 20 µs
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Typical switching energy as a function of junction
temperature, test circuit in Fig. F, 2nd device own
body diode: VGS = -2 V

E = f(Tvj)

VGS = -2/18 V, ID = 13 A, RG,ext = 2 Ω, VDD = 1200 V

Typical switching energy as a function of drain
current, test circuit in Fig. F, 2nd device own body
diode: VGS = -2 V

E = f(ID)

VGS = -2/18 V, Tvj = 175 °C, RG,ext = 2 Ω, VDD = 1200 V
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Typical switching energy losses as a function of gate
resistance, test circuit in Fig. F, 2nd device own body
diode: VGS = -2 V

E = f(RG,ext)

VGS = -2/18 V, ID = 13 A, Tvj = 175 °C, VDD = 1200 V

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

t = f(RG,ext)

ID = 13 A, Tvj = 175 °C, VDD = 1200 V, VGS = -2/18 V
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Typical reverse recovery charge as a function of
reverse drain current slope, test circuit in Fig. F, 2nd
device own body diode: VGS = -2 V

Qfr = f(diSD/dt )

VGS = -2/18 V, ISD = 13 A, VDD = 1200 V

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

Ifrm = f(diSD/dt )

ISD = 13 A, VDD = 1200 V, VGS = -2/18 V
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Typical switching energy losses as a function of dead
time / blanking time, test circuit in Fig. F, 2nd device
own body diode: VGS = -5 V

E = f(tdead)

ID = 13 A, Tvj = 175 °C, RG,ext = 2 Ω, VDD = 1200 V

Max. transient thermal impedance (MOSFET/diode)

Zth(j-c),max = f(tp)

D = tp/T
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5 Package outlines

DIMENSIONS
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MILLIMETERS
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6 Testing conditions

Figure A. Definition of switching times

Figure C. Definition of switching losses

Figure E. Thermal equivalent circuit 
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Figure F. Dynamic test circuit
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of the Automotive Electronics Council.

Warnings

Due to technical requirements products may contain

dangerous substances. For information on the types

in question please contact your nearest Infineon

Technologies o�ice.

Except as otherwise explicitly approved by Infineon

Technologies in a written document signed by

authorized representatives of Infineon Technologies,

Infineon Technologies’ products may not be used in

any applications where a failure of the product or

any consequences of the use thereof can reasonably

be expected to result in personal injury.

mailto:erratum@infineon.com
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