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KWSC40N120P4

1200V 65A N-Channel SIC Power MOSFET

FEATURES

- High blocking voltage with low on-resistance

- High speed switching with low capacitance

- High operating junction temperature capability
+ Very fast and robust intrinsic body diode

- Kelvin gate input easing driver circuit design

MECHANICAL DATA

+ Case:TO-247-4L Package

APPLICATIONS

+ Motor drivers
- Solar inverters
+ Automotive DC/DC converters

TO-247-4L

(
¢

Block Diagram

- Automotive compressorinverters D(1)
. Switch mode power supplies
ProductSummary G(4) [t
Vbs Ros(on)(MQ)Typ Io(A) | Qg(Typ)
1200V 40 @ 18V 20A 65 110nc KSE)
[e]
S(2)
Tablel Absolute Maximum Ratings (Tc=25°C, unless otherwise specified)
Parameter Symbol Value Unit
Drain-Source Voltage Vbs 1200 \Y;
Gate-Source Voltage(Max) Vas(pe) -5/+20 \Y
Gate-Source Voltage(Max) VGs (spike) -10/+23 Vv
Conti Drain C t Te=257%C I 65 A
ontinuous Drain Curren
Tc=100°C 48
Pulsed Drain Current (Note 1) Iom 162 A
Recommended turn-on voltage VGson 18+0.5 \
Recommended turn-off voltage Vasoff -3.5/-2 Vv
Power Dissipation Tc=25°C Po 417 W
_(?grtre]r;etlrr;%quuenctlon and Storage T3/ Tsto 55~ 4175 °c
Table 2.Thermal Characteristics
Parameter Symbol KWSC40N120P4 Unit
Thermal resistance Junction to Case Reic 0.36 °C/W
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Table 3. Electrical Characteristics (T,=25°C, unless otherwise specified)

Parameter | Symbol TestConditions | Min | Typ | Max | Unit
Off Characteristics
Drain-Source Breakdown Voltage BVbss Vaes=0V,Ip=100pA 1200 - - Vv
Drain-Source Leakage Current Ibss Vbs=1200V,Ves=0V - 5 100 MA
Gate- Source Leakage Current Forward Iess Ves=20V,Vos=0V _ _ 100 | nA
Reverse Ves=-5V,Vbs=0V - - |-100| nA
On Characteristics
Gate Threshold Voltage VGs(TH) Vbs=Vas,Ip=9mA 1.8 28] 45 \%
: : Ves=18V,Ip=20A,T1=25°C - 40 | 52
OnState Resistance ROSOM /G- 18V,[0-20A T-175°C ~ 5] - | ™
Gate Resisitance Re f=1MHz - 21 - Q
Dynamic Characteristics
Input Capacitance Ciss - [2160]| - pF
Output Capacitance Coss Vos=800V,Ves=0V, - 100 - pF
f=1MHz,Vac=25mV
Reverse Transfer Capacitance Crss - 58| - pF
Coss stored energy Eoss - 40 - wJ
Turn-on switching energy Eon - 14463 - wJ
Turn-off switching energy Eorr Vbs=800V,Ip=30A - 70 | - ]
Turn-On Delay Time td(on) Ves=-3.5/18V,Rc=3.3Q, - 196| - ns
Turn-On Rise Time tr L=200uH,T1=25°C - | 221 - ns
Turn-Off Delay Time td(off) - 1193 - ns
Turn-Off Fall Time tf - 105 - ns
Total Gate Charge Qa Vop=800V. Io=30A, - 110 | - nC
Gate-Sou-rce Charge Qs Vs=-3/18V - |25 - nC
Gate-Drain Charge Qap - 59 - nC
Drain-Source Diode Characteristics and Maximum RatinggNote 2)
Drain-Source Diode Forward Voltage Vsb Vas=0V,Is=20A - 4.2 - \Y
Reverse Recovery Time trr Ves=-3.5V/+18V, VR=800V, - 42 - ns
Recoveredcharge Qrr RG(ext)=10Q L=200pH - |198.1] - nC
Peak reverse recovery current Irrm Isp=30A,diF/dt=3000A/ps - [174] - A

Notes: 1 RepetitiveRating Pulse width limited by maximum junctiontemperature

2 Pulse Test: Pulse width <300uS,Duty cycle<2%
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Fig.6Ronvs.los @ Various Temperature
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Typical Characteristics Diagrams
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Fig. 12 Body Diode curves @ T,=175°C
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Fig. 11 Body Diode curves @ T,=25°C
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Fig. 18 Gate Charge Characteristics
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Fig. 23 Continuous Drain Current vs.
Case Temperature
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Drain-Source Voltage, Vp (V)

(M/20) ™7 ‘@3uepadw) ase) of uopdung

Time, tp [s]

Fig. 26 Safe Operating Area

Fig. 25 Thermal impedance
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Dimensions

TO-247-4L package
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