IMT65R083M1H

MOSFET

650 V CoolSiC™ M1 SiC Trench Power Device

The 650 V CoolSiC™ is built over the solid silicon carbide technology
developed in Infineon in more than 20 years. Leveraging the wide bandgap
SiC material characteristics, the 650V CoolSiC™ MOSFET offers a unique
combination of performance, reliability and ease of use. Suitable for high
temperature and harsh operations, it enables the simplified and cost
effective deployment of the highest system efficiency.

Features

+ Optimized switching behavior at higher currents

» Commutation robust fast body diode with low Qs

* Superior gate oxide reliability

* Timax=175°C and excellent thermal behavior

* Lower Rps(on) and pulse current dependency on temperature

* Increased avalanche capability

» Compatible with standard drivers (recommended driving voltage: 0V-18V)
* Kelvin source provides up to 4 times lower switching losses

Benefits

» Unique combination of high performance, high reliability and ease of use
« Ease of use and integration

« Suitable for topologies with continuous hard commutation

* Higher robustness and system reliability

« Efficiency improvement

* Reduced system size leading to higher power density

Potential applications

*« SMPS

* UPS (uninterruptable power supplies)
» Solar PV inverters

* EV charging infrastructure

» Energy storage and battery formation
* Class D amplifiers

Product validation
Fully qualified according to JEDEC for Industrial Applications

Please note: The source and sense source pins are not exchangeable.
Their exchange might lead to malfunction.

Table 1 Key Performance Parameters

infineon

PG-HSOF-8

Drain
Tab

Gate
Pin1
Driver
Source
Source

PinZ pinsg

*1: Internal body diode

Parameter Value Unit

Vbs@ T,=25°C 650 Y

Rbs(on),typ 83 mQ

Rbs(on),max 111 mQ

Qs typ 19 nC

Ipm 59 A

Qoss @ 400 V 44 nC

Eoss @ 400 V 6.6 ud

Type / Ordering Code Package Related Links

IMT65R083M1H PG-HSOF-8 65R083M1 see Appendix A
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1 Maximum ratings
at T, =25 °C, unless otherwise specified

Table 2 Maximum ratings

Parameter Symbol Values Unit [Note / Test Condition
Min. |Typ. [Max.
Continuous DC drain current” Io i i gg A ;g : %gOOE;C
Peak drain current? Iom - - 59 A Tc=25°C
Avalanche energy, single pulse Ess - - 95 mJd |Ib=3.6 A, Vpp =50V, see table 11
Avalanche energy, repetitive Ear - - 048 mJ |[Ib=3.6A, Vpop=50V, see table 11
Avalanche current, single pulse las - - 3.6 A -
MOSFET dv/dt ruggedness dv/dt - - 200 Vins |Vps=0...400V
Gate source voltage (static)® Ves -5 - 23 \% static
Gate source voltage (transient) Vs -7 - 25 \Y, touse <= 1% duty cycle/fsw
Power dissipation Prot - - 158 w Tc=25°C
Storage temperature Tstg -55 - 150 °C -
Operating junction temperature T, -55 - 175 °C -
Mounting torque - - - n.a. Nem |-
Continuous reverse drain current” Ispc :1% A 522: (1)8\/VTZC==2§§,CC
Repetitive peak reverse drain current” |/sru - - 59 A Tc = 25 °C, pulse width t,<=250ns
Insulation withstand voltage Viso - - n.a. \% Vims, Tc =25 °C, t=1 min

" Limited by Tomax
2 Pulse width t, limited by T, max

® The maximum gate-source voltage in the application design should be in accordance to IPC-9592B
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2 Thermal characteristics

Table 3 Thermal characteristics

Values
Parameter Symbol Unit [Note / Test Condition
Min. [Typ. |Max.
Thermal resistance, junction - case Rinic - - 095 |°C/W |-
Thermal resistance, junction - ambient |Riua - - 62 °C/W |device on PCB, minimal footprint

Thermal resistance, junction - ambient

Device on 40mm*40mm®*1.5mm
epoxy PCB FR4 with 6cm? (one
layer, 70um thickness) copper area

for SMD version Rinun i 35 45 "CMW | for drain connection and cooling.
PCB is vertical without air stream
cooling.
Soldering temperature, wave- & reflow o
soldering allowed Tsowa - - 260 C reflow MSL2
3 Operating range
Table 4 Operating range
Values
Parameter Symbol - Unit |Note / Test Condition
Min. |Typ. [|Max.
Gate-source voltage oPerating range |y, 2 ) 20 v )

including undershoots”

" Important notice: If the gate source voltage of the device in application exceeds the operating range (Table 4), the device
Rbswn and Vesin might exceed the maximum value stated in the datasheet at the end of the lifetime of the device. In order to
ensure sound operation of the device over the planned lifetime, the maximum ratings (Table 2) and the CoolSiC™ MOSFET
650V M1 trench power device application note AN_1907_PL52_1911_144109 must be considered.
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4 Electrical characteristics
at T, = 25 °C, unless otherwise specified

Table 5 Static characteristics

Values
Parameter Symbol Unit [Note / Test Condition
Min. [Typ. |Max.
Drain-source breakdown voltage VisriDSS 650 - - Vv Ves=0V, Ip=0.33 mA
Gate threshold voltage” Vasitn) 35 45 57 \Y; Vs = Vs, Ip = 3.3 mA
. - 1 150 Vbs=650V, Ves=0V, T,=25°C
Zero gate voltage drain current Ipss ) 3 A MA Vos =650 V. Vas =0 V. T, = 175 °C
Gate leakage current less - - 100 nA Ves=20V, Vps=0V
. . - 0.083 |0.111 Ves=18V, Ib=112A, T,=25°C
Drain-source on-state resistance Roson) ) 0.116 |- Q Ves=18V. Ib=112 A T,=175°C
Internal gate resistance Re - 10.0 |- Q f=1MHz
Table 6 Dynamic characteristics
Values
Parameter Symbol - Unit |Note / Test Condition
Min. |Typ. [|Max.

Input capacitance Ciss - 624 - pF Ves=0V, Vps=400V, f=250 kHz
Reverse transfer capacitance Crss - 8 - pF Ves =0V, Vps =400V, f=250 kHz
Output capacitance? Coss - 73 95 pF  |Ves=0V, Vbs =400V, f= 250 kHz
Output charge? Qoss - 44 57 nC |calculation based on Coss
Effective output capacitance, energy ) ) Ves=0V,
related® Coten 82 PF Vs = 0...400 V
Effective output capacitance, time Ip = constant, Ves =0V,
related” Cotw i 109 - PF 1Vps = 0...400 V

. Vop =400V, Ves=18V, Ip=11.2 A,
Turn-on delay time tagon) - 5.9 - ns Ro = 1.8 O: see table 10

. . VDD=400V, VGs=18V,/D=11.2A,

Rise time b - 73 S |Rs=1.8Q; see table 10

. Vop =400V, Ves=18V, Ip=11.2 A,
Turn-off delay time taom - 111 |- ns Ro = 1.8 Q: see table 10
Fall time 4 ) 7 ) ns Vop =400V, Ves=18V, Ip=11.2 A,

Rs =1.8 Q; see table 10

" Tested after 1 ms pulse at Ves = +20 V

2 Maximum specification is defined by calculated six sigma upper confidence bound
% Coren is a fixed capacitance that gives the same stored energy as Coss While Vs is rising from 0 to 400 V
) Com is a fixed capacitance that gives the same charging time as Coss While Vs is rising from 0 to 400 V
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Table 7 Gate charge characteristics
Values
Parameter Symbol Unit |Note / Test Condition
Min. |Typ. |Max.
Vop =400V, Ip=11.2 A,
Gate to source charge Qgs - 5 - nC Ves=0to 18 V
. Vop =400V, Ip =11.2 A,
Gate to drain charge Qqa - 4 - nC Ves=0to 18 V
Vop =400V, Ib=11.2 A,
Gate charge total Qq - 19 - nC Ves=0to 18 V
Table 8 Body diode characteristics
Values
Parameter Symbol - Unit |Note / Test Condition
Min. |Typ. |Max.
Drain-source reverse voltage Vsp - 4.0 - \Y, Ves=0V,Is=11.2A, T,=25°C
. VDD=400 V, Iso= 11.2 A,
MOSFET forward recovery time tr - 182 |- NS |Jig/dt = 1000 Alus: see table 9
Vop =400V, Iso=11.2 A,
MOSFET forward recovery charge Qr - 54 - nC dis/dt = 1000 Alus; see table 9
MOSFET peak forward recovery | ) 57 ) A Vop =400V, Iso = 11.2 A,
current frm : dis/dt = 1000 A/us; see table 9
Final Data Sheet 6 Rev. 2.0, 2023-03-08
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Electrical characteristics diagrams

Diagram 1: Power dissipation Diagram 2: Safe operating area
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Diagram 3: Safe operating area Diagram 4: Max. transient thermal impedance
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Diagram 5: Typ. output characteristics

Diagram 6: Typ. output characteristics
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Diagram 7: Typ. drain-source on-state resistance Diagram 8: Drain-source on-state resistance
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Diagram 10: Typ. gate charge

Diagram 9: Typ. transfer characteristics
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Diagram 11: Typ. reverse characteristics Diagram 12: Typ. reverse characteristics
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Diagram 13: Avalanche energy Diagram 14: Drain-source breakdown voltage
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Diagram 15: Typ. capacitances Diagram 16: Typ. Coss stored energy
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Diagram 17: Typ. Qoss output charge
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6 Test Circuits

Table 9 Body diode characteristics (CoolSiC)

Test circuit for body diode characteristics Body diode recovery waveform
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Table 10  Switching times (CoolSiC)
Switching times test circuit for inductive load Switching times waveform
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Table 11 Unclamped inductive load (CoolSiC)

Unclamped inductive load test circuit Unclamped inductive waveform
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- VDS VDS
b »
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7 Package Outlines
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MILLIMETERS
DIMENSIONS MIN, VAX.
A 2.20 2.40
b 0.70 0.90
b1 9.70 9.90
b2 0.42 0.50
c 0.40 0.60
D 10.28 10.58
D1 3.30
E 9.70 | 10.10
E1 7.50
E2 8.50
E3 9.46
e 1.20 (BSC)
H 11.48 11.88
H1 6.55 6.75
H2 7.15
H3 3.59
H4 3.26
N 8
K 4.18
L 1.60
L1 0.50 0.90
L2 0.50 0.70
L3 1.00 1.30
L4 2.62 2.81

1) PARTIALLY COVERED WITH MOLD FLASH

1) MOLD FLASH AREA

Figure 1  Outline PG-HSOF-8, dimensions in mm/inches
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8 Appendix A

Table 12 Related Links

* IFX CoolSiC M1 Webpage: www.infineon.com

e IFX CoolSiC M1 application note: www.infineon.com

¢ |FX CoolSiC M1 simulation model: www.infineon.com

¢ |FX Design tools: www.infineon.com
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Revision History
IMT65R083M1H

Revision: 2023-03-08, Rev. 2.0

Previous Revision

Revision |Date Subjects (major changes since last revision)
2.0 2023-03-08 |Release of final version

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

We Listen to Your Comments

Any information within this document that you feel is wrong, unclear or missing at all? Your feedback will help us to continuously
improve the quality of this document. Please send your proposal (including a reference to this document) to:
erratum@infineon.com

Published by

Infineon Technologies AG

81726 Miinchen, Germany

© 2023 Infineon Technologies AG
All Rights Reserved.

Legal Disclaimer
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.

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

Warnings

Due to technical requirements, components may contain dangerous substances. For information on the types in question,
please contact the nearest Infineon Technologies Office.

The Infineon Technologies component described in this Data Sheet may be used in life-support devices or systems and/or
automotive, aviation and aerospace applications or systems only with the express written approval of Infineon Technologies, if a
failure of such components can reasonably be expected to cause the failure of that life-support, automotive, aviation and
aerospace device or system or to affect the safety or effectiveness of that device or system. Life support devices or systems are
intended to be implanted in the human body or to support and/or maintain and sustain and/or protect human life. If they fail, it is
reasonable to assume that the health of the user or other persons may be endangered.

Final Data Sheet 15 Rev. 2.0, 2023-03-08



X-ON Electronics
Largest Supplier of Electrical and Electronic Components
Click to view similar products for Infineon manufacturer:

Other Similar products are found below :

DZ600NO8K TT310N20KOF DD171IN16K DD160N22K AUIRGSL4062D1 AUIRFR6215 IRS25401PBF AUIRF3805L-7P IRS21094PBF
BCR196WHG6327 BC 850C E6327 IPS65R1IK5CEAKMAL BC 856U E6327 IRFH4234TRPBF BA 885 E6327 BSO207PHXUMAL
BSO211PHXUMA1L CY22800KFXC CY4541 CY5676A CY6116A-35DMB D2650N24T VF FF200R06Y E3 FS600R07A2E3 B31
FZ600R65KE3 AUIRFBA1405 AUIRFR9024N AUIRS20162STR BCM 846S H6327 BFS1/WHG6327XTSA1 BSZ088NO3MS G
IPAS0R299CPXKSA1 IPB65R110CFDA IRF7401TRPBF IRGP4066PBF KIT_XMC4X_MOT_GPDLV_001 KITXMC13BOOT001TOBO1
S29GL 128P90FFCR10 S6SAP412A78SA1001 FDG600OR17KE3 B2 FF200R12KS4 FFOO00R121PAD FS150R12PT4BOSA1 FS20RO6W1E3
FS225R170E4 CY 14V101LA-BA25X| CY 3274 CY3679 CY7C1512KV18-250BZX| CY8C3865LTI1-014



https://www.xonelec.com/manufacturer/infineon
https://www.xonelec.com/mpn/infineon/dz600n08k
https://www.xonelec.com/mpn/infineon/tt310n20kof
https://www.xonelec.com/mpn/infineon/dd171n16k
https://www.xonelec.com/mpn/infineon/dd160n22k
https://www.xonelec.com/mpn/infineon/auirgsl4062d1
https://www.xonelec.com/mpn/infineon/auirfr6215
https://www.xonelec.com/mpn/infineon/irs25401pbf
https://www.xonelec.com/mpn/infineon/auirf3805l7p
https://www.xonelec.com/mpn/infineon/irs21094pbf
https://www.xonelec.com/mpn/infineon/bcr196wh6327
https://www.xonelec.com/mpn/infineon/bc850ce6327
https://www.xonelec.com/mpn/infineon/ips65r1k5ceakma1
https://www.xonelec.com/mpn/infineon/bc856ue6327
https://www.xonelec.com/mpn/infineon/irfh4234trpbf
https://www.xonelec.com/mpn/infineon/ba885e6327
https://www.xonelec.com/mpn/infineon/bso207phxuma1
https://www.xonelec.com/mpn/infineon/bso211phxuma1
https://www.xonelec.com/mpn/infineon/cy22800kfxc
https://www.xonelec.com/mpn/infineon/cy4541
https://www.xonelec.com/mpn/infineon/cy5676a
https://www.xonelec.com/mpn/infineon/cy6116a35dmb
https://www.xonelec.com/mpn/infineon/d2650n24tvf
https://www.xonelec.com/mpn/infineon/ff200r06ye3
https://www.xonelec.com/mpn/infineon/fs600r07a2e3b31
https://www.xonelec.com/mpn/infineon/fz600r65ke3
https://www.xonelec.com/mpn/infineon/auirfba1405
https://www.xonelec.com/mpn/infineon/auirfr9024n
https://www.xonelec.com/mpn/infineon/auirs20162str
https://www.xonelec.com/mpn/infineon/bcm846sh6327
https://www.xonelec.com/mpn/infineon/bfs17wh6327xtsa1
https://www.xonelec.com/mpn/infineon/bsz088n03msg
https://www.xonelec.com/mpn/infineon/ipa50r299cpxksa1
https://www.xonelec.com/mpn/infineon/ipb65r110cfda
https://www.xonelec.com/mpn/infineon/irf7401trpbf
https://www.xonelec.com/mpn/infineon/irgp4066pbf
https://www.xonelec.com/mpn/infineon/kitxmc4xmotgpdlv001
https://www.xonelec.com/mpn/infineon/kitxmc13boot001tobo1
https://www.xonelec.com/mpn/infineon/s29gl128p90ffcr10
https://www.xonelec.com/mpn/infineon/s6sap412a78sa1001
https://www.xonelec.com/mpn/infineon/fd600r17ke3b2
https://www.xonelec.com/mpn/infineon/ff200r12ks4
https://www.xonelec.com/mpn/infineon/ff900r12ip4d
https://www.xonelec.com/mpn/infineon/fs150r12pt4bosa1
https://www.xonelec.com/mpn/infineon/fs20r06w1e3
https://www.xonelec.com/mpn/infineon/fs225r17oe4
https://www.xonelec.com/mpn/infineon/cy14v101laba25xi
https://www.xonelec.com/mpn/infineon/cy3274
https://www.xonelec.com/mpn/infineon/cy3679
https://www.xonelec.com/mpn/infineon/cy7c1512kv18250bzxi
https://www.xonelec.com/mpn/infineon/cy8c3865lti014

