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SILVERMICRO

MSC240HF120T2NH
SiC MOSFET Module

Features:

° Ultra Low Loss

° High-Frequency Operation t=
e  Zero Reverse Recovery Current from Diode
e  Zero Turn-off Tail Current from MOSFET

L o
e  Normally-off, Fail-safe Device Operation g
e  Easy of Paralleling ] 6
o7
Copper Baseplate and Aluminum Nitride Insulator
. pp P 1.,_.EP:_¢:2 _H_]Ill o3
g
o 4
Applications:
e UPS and SMPS
° Fast DC/DC Converter
° Solar and Wind Inverter
° Induction Heating/Welding
Absolute Maximum Ratings (Tc=25"Cunless otherwise specified)
Symbol Description Conditions Value Unit
VDsmax Drain-Source Voltage 1200 \%
VGsmax Gate-Source Voltage Absolute Maximum Values -10/+25 \%
Vasop Gate-Source Voltage Recommended Operational Values -5/+20 \%
Ves=20V, Tc=25TC 360 A
Ip Continuous Drain Current
Vaes=20V, Tc=90C 240 A
Pp Power Dissipation Tc=25C, Tymax=150C 1340 w
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Electrical Characteristics of MOSFET (T¢c=25°C unless otherwise specified)

Symbol | Description Conditions Min Typ Max Unit
Vps =10V, Ip =15mA, T, =25C 2.20 \%
Vas(th) Gate Threshold Voltage
Vps =10V, Ip =15mA, T, =125C 1.65 \Y
Vas =20V, Ip =240A, T, =25C 6.0 mQ
Ros(on) On State Resistance
Vas =20V, Ip =240A, T, =125C 10.0 mQ
Vps =20V, Ip =240A, T, =25C 90 S
Jfs Transconductance
Vps =20V, Ip =240A, T, =125C 78 S
Ibss Zero Gate Voltage Drain Current Vps =1200V, Vgs =0V 1000 MA
less Gate- Source Leakage Current Vps =0V, Vgs =20V +1 MA
Ciss Input Capacitance 11.4 nF
. VDs =600V, VGS =OV, f=1MHZ,
Coss Output Capacitance Vac =25mV 15 nF
Crss Reverse Transfer Capacitance 66 pF
Switching Characteristics
Qq Total Gate Charge 590 nC
Vpp =600V, 1p=240A,
Qgs Gate-Source Charge Vs = 5/20V 180 nC
Qgd Gate-Drain (Miller) Charge 222 nC
tacon) Turn-on Delay Time 140 ns
tr Rise Time 85 ns
ta(ofr) Turn-off Delay Time Vpp= 600V, Ip =240A, 260 ns
RG: 47Q, VGS: -5/20V,
te Fall Time Inductive Load, T,=25 C 120 ns
Eon Turn-on Switching Energy Loss 3.1 mJ
Eoff Turn-off Switching Energy Loss 6.3 mJ
tdon) Turn-on Delay Time 120 ns
tr Rise Time Vpp= 600V, I =240A, 110 ns
RG: 479, VGS: -5/20\/,
tacofr) Turn-off Delay Time Inductive Load, T,=125 C 290 ns
tf Fall Time 120 ns
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Eon Turn-on Switching Energy Loss Vpp= 600V, I =240A, 2.5 mJ
RG= 47Q, VGSZ -5/20\/,
Eoff Turn-off Switching Energy Loss Inductive Load, T,=125 °C 6.6 mJ
tsc Short Time VDD=7OOV,VGS=1 5V, T,=100C 5 us
Reuc MOSFET Thermal Resistance: Junction-To-Case 0.093 CIwW

Free-Wheeling SiC Schottky Diode Characteristics (T¢=25"C unless otherwise specified)

Symbol Description Conditions Min Typ Max Unit
T,=25C 1.8 2.0
Ve Forward Voltage IF = 240A \4
T,=125C 23
Qc Total Capacitive Charge Vr=1200V, T; =25C 776 uC
Resc Diode Thermal Resistance: Junction-To-Case 0.144 TIW
Module
Symbol Description Conditions Min Typ Max | Unit
T max Junction Temperature -40 150 C
Te Tsro gase and Storage Temperature -40 125 C
ange
Visol Case Isolation Voltage AC,50 Hz,1 min 5.0 kV
Lstay Stray Inductance Measured between terminals 2 15 nH
and 3
G Weight 300 g
M Mounting Torque To heatsink and terminal 5 N-m
Clearance Distance Terminal to terminal 12 mm
Terminal to terminal 30 mm
Creepage Distance
Terminal to baseplate 40 mm

www.njsme.com

2019 NJSME Al rights reserved

Page 3 REV.02
01/24/2019




I

SILVERMICRO

480 — 480

4204

2091 =125C)

360 | I . ——

300

300 oo

Z 240

IE(A

180 4

120 -

60 -

Fig.1 Typical Output Characteristics Fig.2 Forward Characteristics of Diode

28
26 Vpp=600V,Vgg=5/20V) . | 24 |VDD=600V Vgg="5/20,"

_ o Ry 1 lip=240A Tj=125C ||
24 ] [Rg=4.70hm,T; =1257C | 2271|D J

224 Eon 209

ol Eoff 18 |- E

18

16 o
16 -

PP IR S

E(mJ)
E(mJ)

12 il

10 o

8

' ' v
’
64 ok

2 ’,’%,,ﬂ;,: e ,,?:, I

o —— (P8 o S U SN S N S S N S
60 120 180 240 300 360 420  48C 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Io(A) Ry(@)
Fig.3 Typical Switching Loss vs. Drain Current Fig.4 Typical Switching Loss vs. Gate Resistance
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Internal Circuit

b

Package Outline (Unit: mm):
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Date Revision Notes

12/27/2018 01 Initial Release

01/24/2019 02 Add tsc
Announcement

Information in this document is believed to be accurate and reliable. However, NJSME
does not give any representations or warranties, expressed or implied, as to the accuracy or
completeness of such information and shall have no liability for the consequences of use of

such information.

Right to Make Changes

NJSME reserves the right to make changes to information published in this document,
including without limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior to the
publication hereof.
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