IMW120R060M1H

IMW120R0O60M1H

CoolSiC™ 1200V SiC Trench MOSFET
Silicon Carbide MOSFET

Features

e Very low switching losses

e Threshold-free on state characteristic

e Wide gate-source voltage range

e Benchmark gate threshold voltage, Vesn) = 4.5V

e 0V turn-off gate voltage for easy and simple gate drive
e Fully controllable dV/dt

e Robust body diode for hard commutation

e Temperature independent turn-off switching losses

Benefits

o Efficiency improvement

e Enabling higher frequency

e Increased power density

e Cooling effort reduction

e Reduction of system complexity and cost

Potential applications

e Energy generation

o Solarstring inverter and solar optimizer
e Industrial power supplies

o Industrial UPS

o Industrial SMPS
e Infrastructure - Charge

o Charger
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Qualified for industrial applications according to the relevant tests of JEDEC 47/20/22

Table1 Key Performance and Package Parameters
Type Vs I Roson) T max Marking Package

Tc =25°C, Rih(-c;max) Tyj=25°C, Ip=13A, Ves = 18V
IMW120R060M1H | 1200V 36A 60mQ 175°C 12M1HO060 PG-T0247-3
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IMW120R060M1H Infineon
CoolSiC™ 1200V SiC Trench MOSFET

Maximum ratings

1 Maximum ratings

For optimum lifetime and reliability, Infineon recommends operating conditions that do not exceed 80% of the
maximum ratings stated in this datasheet.

Table 2 Maximum ratings

Parameter Symbol Value Unit
Drain-source voltage, T,;= 25°C Voss 1200 v
DC drain current for Rin(.cmax, limited by Tyjmax, Ves = 18V,

Tc =25°C ID 36 A
Tc=100°C 26

Pulsed drain current, t, limited by Tyjmax, Ves = 18V Ip putse™ A

DC body diode forward current for Rin(-cmax),
limited by ijmax, Vs =0V

Tc=25°C fo 36 A
Tc=100°C 22

Pulsed body diode current, t, limited by Tyjmax Isp,putse” 76 A
Gate-source voltage?

Max transient voltage, < 1% duty cycle Ves -7... 23 v
Recommend turn-on gate voltage Ves,on 15...18

Recommend turn-off gate voltage Vs off 0

Power dissipation, limited by Tyjmax

Tc=25°C Prot 150 W
Tc=100°C 75

Virtual junction temperature Tj -55...175 °C
Storage temperature Tstg -55...150 °C

Soldering temperature,
wavesoldering only allowed at leads, Tsold 260 °C
1.6mm (0.063 in.) from case for 10 s

Mounting torque, M3 screw
Maximum of mounting processes: 3

verified by design

2 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.
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Thermal resistances

2 Thermal resistances

Table 3

Value Unit
min. typ. max.

Parameter Symbol | Conditions

MOSFET/body diode
thermal resistance, Rini-o) - 0.8 1 K/W
junction - case

Thermal re5|staTnce, Ringi-a) leaded - - 62 K/W
junction - ambient
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Electrical Characteristics

3 Electrical Characteristics
3.1 Static characteristics
Table 4 Static characteristics (at T,;= 25°C, unless otherwise specified)
Parameter Symbol | Conditions Value Unit
min. typ. max.
Drain-source on-state Rbs(on) Ves =18V, Ip = 13A, mQ
resistance T,j=25°C - 60 78
T, =100°C - 76 -
T, =175°C - 113 -
Ves = 15V, Ip = 13A,
T, =25°C - 80 104
Body diode forward Vsp Ves =0V, Isp=13A v
voltage T, =25°C - 4.1 5.2
T.;=100°C - 4.0 -
T, =175°C - 3.9 -
Gate-source threshold Ves(th) (tested after 1 ms pulse at v
voltage Ves =20V)
Ip=5.6mA, Vps=Vss
T,;=25°C 3.5 4.5 5.7
T,;=175°C - 3.6 ;
Zero gate voltage drain Ipss Ves= 0V, Vps= 1200V HA
current T,;=25°C - thd tbd
T,=175°C - thd -
Gate-source leakage less Ves =23V, Vps = OV - - tbd nA
current Ves = -7V, Vps =0V - - tbd nA
Transconductance Jss Vbs =20V, Ip = 13A - 7 - S
Internal gate resistance Re,int f=1MHz, Vac=25mV - 6 -
Preliminary datasheet 50f17 1.1

2019-05-03



IMW120R060M1H
CoolSiC™ 1200V SiC Trench MOSFET

Electrical Characteristics

(infineon

3.2 Dynamic characteristics
Table5 Dynamic characteristics (at T,; = 25°C, unless otherwise specified)
. Value .
Parameter Symbol | Conditions - Unit
min. typ. max.

Input capacitance Ciss - 1060 -
Output capacitance Coss Voo =800V, Vgs = 0V, - 58 - pF
Reverse capacitance Crss f=1MHz, Vac =25mV - 6.5 -
Coss Stored energy Eoss - 22 - uJ
Total gate charge Qs - 31 -

VDD: 800V, ID = 13A,
Gate to source charge Qos,pl - - nC

- Vss = 0/18V, turn-on pulse
Gate to drain charge Qao - 7 -
. . Voo =800V, Ly = 80nH,

Short-arcwt withstand oo Reox = 80hm, T, = 175°C us
time?

VGS.on = 15V - 3 -
*Verified by design for single short circuit event at Vgson = 15V.
Preliminary datasheet 60of 17 1.1
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CoolSiC™ 1200V SiC Trench MOSFET

Electrical Characteristics
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3.3 Switching characteristics
Table 6 Switching characteristics, Inductive load *
Parameter Symbol | Conditions Value Unit
min. typ. max.
MOSFET Characteristics, 7,;=25°C
Turn-on delay time tagon) Voo =800V, Ip = 13A, - tbd - ns
Rise time t, Ves = 0/18V, Re,ex = 20, - tbd -
Turn-off delay time taoft Lo =40nH, - thd -
Fall time t diode: . thd .
Turn-on energy E.. body‘diode at Ves =0V i 181 i w
Turn-off energy Eoff seeFig.E - 31 -
Total switching energy Etot - 212 -
Body Diode Characteristics, T,;=25°C
Diode reverse recovery O Voo =800V, Isp = 13A, uC
charge Ves at diode = 0V, - 180 :
- dir/dt=1000A/us,
Diode peak reverse rem . A
recovery current Qrincludes also Qc, ] 5 -
see Fig. C
MOSFET Characteristics, T,; = 175°C
Turn-on delay time ta(on) Voo =800V, Ip = 13A, - tbd - ns
Rise time t Vs = 0/18V, R ext = 200, - tbd -
Turn-off delay time tatof Lo =40nH, - tbd -
Fall time t diode: . thd .
Turn-on energy Eon body diode at Ves = 0V - 241 - uJ
Turn-off energy Eoff see Fig.E - 33 -
Total switching energy Etor - 274 -
Body Diode Characteristics, 7,;=175°C
Diode reverse recovery On Voo =800V, Isp = 13A, uC
charge Vss at diode = 0V, - 225 -
X dii/dt=1000A/us,
Diode peak reverse [ . A
recovery current Qn |nf:ludes also Qc, _ 7 .
see Fig. C

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

setup and package.
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Electrical characteristic diagrams

4 Electrical characteristic diagrams
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Figure3  Maximum DCdrain to source currentas Figure4  Maximum source to drain currentas a
a function of case temperature limited function of case temperature limited by
by bond wire (I[)s: f(Tc)) bond wire (ISD = f( Tc), Ves = OV)
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Electrical characteristic diagrams
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Electrical characteristic diagrams
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Figure 10 Typical gate charge
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Figure12 Typical body diode forward voltage as
function of junction temperature
(Vso=f(Ty;), Ves=0V, Isp=13A)
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Electrical characteristic diagrams
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Figure 13 Typical body diode forward current as
function of forward voltage, Vgs as
parameter

(Iso =f(Vsp), Ty = 25°C, tp = 20ps)
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Reext =28, In=13A, ind. load, test circuit
in Fig. E, diode: body diode at Ves = 0V)
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Figure 14 Typical body diode forward current as
function of forward voltage, V¢s as
parameter
(Isp = f(Vsp), Ty = 175°C, t» = 205)

500
— {0t
= e=Fon 1
400 4
XXX Eoff /
— 300
Lap)
=
W 200
100 7 Lee®
O [N N N N ]
0 5 10 15 20 25

Ip [A]
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function of drain-source current
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circuitin Fig. E, diode: body diode at Ves =
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Electrical characteristic diagrams
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Figure17 Typical switching energy losses as a

function of gate resistance

(E =f(Re.ext), Voo = 800V, Vss = 0V/18V,
Ib=13A, T,;= 175°C, ind. load, test circuit
in Fig. E, diode: body diode at Ves = 0V)

tbd
Figure 18 Typical switching times as a function of
gate resistor
(t =f(Rsext), Voo = 800V, Ves = 0V/18V,
Ip=13A, T,;= 175°C, ind. load, test circuit
in Fig. E, diode: body diode at Vgs = 0V)
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Figure19 Typicalreverse recovery chargeasa Figure 20 Typical reverse recovery currentasa
function of diode current slope function of diode current slope
(Qr =f(di¢/dt), Vop =800V, Vss = 0V/18V, (leem = f(dig/dt), Voo = 800V, Vs = 0V/18V,
Ib=13A,ind. load, test circuit in Fig.E, Ip=13A,ind. load, test circuit in Fig.E,
body diode at Vss = 0V) body diode at Vss = 0V)
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Electrical characteristic diagrams

10.00 +
— 100 == e
T it
X, L
N Olog_————: .......... .
—_——— .=z — =01
. [ — — 0.05
—_ - — - =0.02
ot —-- 00
- Sinjg-jle Pulse
0.0l T T T T T 1
1E-6 1E-5 1E-4 1E-3 1E-2 1E-1 1EO

tp [s]
Figure 21 Max. transient thermal resistance (MOSFET/diode)
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Preliminary datasheet 13 of 17 1.1
2019-05-03



o~ _.
IMW120R060M1H Infineon
CoolSiC™ 1200V SiC Trench MOSFET
Package drawing

5 Package drawing
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Test conditions
6 Test conditions
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Trademarks

All referenced product or service names and trademarks are the property of their respective owners.

This preliminary datasheet and any information given herein is subject to change by Infineon Technologies at any time without notice.

Published by

Infineon Technologies AG

81726 Miinchen, Germany

© Infineon Technologies AG 2017.
AllRights Reserved.

Important notice

The information given in this document shall in no event be regarded as a guarantee of conditions or characteristics
(“Beschaffenheitsgarantie”). With respect to any examples, hints or any typical values stated herein and/or any

information regarding the application of the product, Infineon Technologies hereby disclaims any and all warranties and
liabilities of any kind, including without limitation warranties of non-infringement of intellectual property rights of any third
party.

In addition, any information given in this document is subject to customer’s compliance with its obligations stated in this
document and any applicable legal requirements, norms and standards concerning customer’s products and any use of
the product of Infineon Technologies in customer’s applications.

The data contained in this document is exclusively intended for technically trained staff. It is the responsibility of
customer’s technical departments to evaluate the suitability of the product for the intended application and the
completeness of the product information given in this document with respect to such application.

For further information on the product, technology, delivery terms and conditions and prices please contact your nearest
Infineon Technologies office (www.infineon.com).

Please note that this product is not qualified according to the AEC Q100 or AEC Q101 documents 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 office.

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.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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