e SCT3160KL

SEMICONDUCTOR

N-channel SiC power MOSFET Datasheet
®Outline
Vpss 1200V TO-247N
Rps(on) (TYP.) 160mQ
I 17A
Pp 103W 123

®lnner circuit
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®Features " (1) Gate
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1) Low on-resistance T \ (2) Drain
| ‘ 1| (3) Source
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2) Fast switching speed No—— — T
\\_ ’//

3) Fast reverse recovery *1 Body Diode

)
)
) -
) 3
)
)

4) Easy to parallel
®Packaging specifications

5) Simple to drive
Packing Tube

6) Pb-free lead plating ; RoHS compliant
Reel size (mm) -

Tape width (mm) -

®Application Type Basic ordering unit (pcs) 30
*Solar inverters Taping code c11
"DC/DC converters Marking SCT3160KL
- Switch mode power supplies
*Induction heating
*Motor drives
® Absolute maximum ratings (T, = 25°C)
Parameter Symbol Value Unit

Drain - Source voltage Vbss 1200 \

T.=25°C Ip " 17 A
Continuous drain current -

T.=100°C Iy 12 A
Pulsed drain current Ip,puise - 42 A
Gate - Source voltage (DC) Vass —4 to +22 V
Gate-Source Surge Voltage (tg,ge < 300nsec) Vess surge - —4 to +26 Vv
Recommended Drive Voltage Vs op 0/+18 Y,
Junction temperature T; 175 °C
Range of storage temperature Tstg -55to +175 °C
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SCT3160KL Datasheet

®Thermal resistance

Values
Parameter Symbol Unit
Min. Typ. Max.

Thermal resistance, junction - case Rinic - 1.12 1.46 | °C/W

®Electrical characteristics (T, = 25°C)

Values
Parameter Symbol Conditions Unit
Min. Typ. Max.

Drain - Source breakdown

voltage Vigripss |Ves =0V, Ip=1mA 1200 - ; Vv

VDS = 1200V, VGS =0V
Zero gate voltage

drain current loss  |T; =25°C i 1 10 HA
T;=150°C - 2 -

Gate - Source leakage current lgss:  |Vas=+22V, Vps = 0V - - 100 nA

Gate - Source leakage current lgss.  |Vas=-4V, Vps=0V - - -100 nA

Gate threshold voltage Vesthy [Vos= 10V, Ip=2.5mA 2.7 - 5.6 \Y

VGS= 18V, ID= 5A
Static drain - source

*5 L= ° -
on - state resistance Rosen ~ [Tj=29°C 160 208 me
T;=125°C - 240 -
Gate input resistance Re f = 1MHz, open drain - 18 - Q
wwaw.rohm.com TSQ50211-SCT3160KL

© 2018 ROHM Co., Ltd. All rights reserved.

TSZ22111-15-001 2/12 14.Jun.2018 - Rev.005




SCT3160KL Datasheet
®Electrical characteristics (T, = 25°C)
Values
Parameter Symbol Conditions Unit
Min. Typ. Max.
Transconductance O > |Vos=10V, Ip=5A - 2.5 - S
Input capacitance Ciss Vgs =0V - 398 -
Output capacitance oss  |Vps =800V - 41 - pF
Reverse transfer capacitance rss f=1MHz - 18 -
Effective output capacitance, C Vs =0V i 45 i E
energy related °e)  Vpg = 0OV to 600V P
Turn - on delay time tyony © |Voo =400V, Ip =5A - 14 -
Rise time t®  |Ves =18V/OV - 18 -
ns
Turn - off delay time tyom © |RL=80Q - 24 -
Fall time t°  [Rg=0Q - 25 -
. Vpp = 600V, I5=5A
. . 5 DD » D
Turn - on switching loss Eon Vs = 18V/0V 62
Rg = 00 L=750uH m
Turn - off switching loss Eorr Eon includes diode - 12 -
reverse recovery
®Gate Charge characteristics (T,= 25°C)
Values
Parameter Symbol Conditions Unit
Min. Typ. Max.
Total gate charge Q,° [Vop=600V - 42 -
Gate - Source charge Qg ° |Ib=5A - 11 - nC
Gate - Drain charge Qg ° |Vas =18V - 18 -
Gate plateau voltage Viplateauy |Vopo =600V, Ip=5A - 9.6 - V
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SCT3160KL Datasheet

®Body diode electrical characteristics (Source-Drain) (T, = 25°C)

Values
Parameter Symbol Conditions Unit
Min. Typ. Max.
Inverse diode continuous, *1
Is - - 17 A
forward current
T.=25°C
Inverse diode direct current, I *0 ) ) 42 A
pulsed
Forward voltage Vep ° |Ves=0V, Ig=5A - 3.2 - v
Reverse recovery time t, - 13 - ns
: I =5A, Vg = 600V
R h S|P R - 26 - C
everse recovery charge Q, di/dt = 1100A/s n

Peak reverse recovery current lirm N - 4 - A

*1 Limited only by maximum temperature allowed.
*2 PW < 10us, Duty cycle < 1%

*3 Example of acceptable Vgs waveform

-------------------------------------------------------------- -4V

*4 Please be advised not to use SiC-MOSFETSs with V¢ below 13V as doing so may cause

thermal runaway.

*5 Pulsed
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SCT3160KL Datasheet

®Electrical characteristic curves

Fig.1 Power Dissipation Derating Curve Fig.2 Maximum Safe Operating Area
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SCT3160KL

Datasheet

®Electrical characteristic curves

Fig.4 Typical Output Characteristics(l)
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Fig.6 T, = 150°C Typical Output
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Fig.5 Typical Output Characteristics(ll)
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Fig.7 T, = 150°C Typical Output
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SCT3160KL

Datasheet

®Electrical characteristic curves

Fig.8 Typical Transfer Characteristics (I)
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Fig.9 Typical Transfer Characteristics (ll)
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Fig.11 Transconductance vs. Drain Current
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SCT3160KL

Datasheet

®Electrical characteristic curves

Fig.12 Static Drain - Source On - State

Resistance vs. Gate - Source Voltage
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SCT3160KL Datasheet

®Electrical characteristic curves

Fig.15 Typical Capacitance Fig.16 Coss Stored Energy
vs. Drain - Source Voltage
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SCT3160KL Datasheet
®Electrical characteristic curves
Fig.19 Typical Switching Loss Fig.20 Typical Switching Loss
vs. Drain - Source Voltage vs. Drain Current
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SCT3160KL Datasheet

®Electrical characteristic curves

Fig.22 Inverse Diode Forward Current Fig.23 Reverse Recovery Time
vs. Source - Drain Voltage vs.Inverse Diode Forward Current
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SCT3160KL Datasheet
®Measurement circuits
Fig.1-1 Switching Time Measurement Circuit Fig.1-2 Switching Waveforms
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