SCT2080KE

Sl
N-channel SiC power MOSFET Datasheet
®Outline
TO-247
Vbss 1200V TO-247N
Rps(on) (TYP-) 80mQ
Ib 40A
(1)(2)(3)
®Features ®Inner circuit
1) Low on-resistance @
2) Fast switching speed ral T ™% (1) Gate
T l \ (2) Drain
[ &+ |
3) Fast reverse recovery - = J w (3) Source
4) Easy to parallel LG e ,
T * Body Diode

5) Simple to drive @)
6) Pb-free lead plating ; RoHS compliant ®Packaging specifications

Package TO-247 | TO-247N
-Solar inverters Reel size (mm) -
-DC/DC converters Tape width (mm) i

Type
-Induction heating Basic ordering unit (pcs) 30

Marking SCT2080KE
® Absolute maximum ratings (T, = 25°C)
Parameter Symbol Value Unit
Drain - Source voltage Vbss 1200 V
T.=25°C I 2 40 A
Continuous drain current -
T.=100°C I 2 28 A

Pulsed drain current Ip,puise - 80 A
Gate - Source voltage (DC) Vass -6 to +22 V
Gate - Source surge voltage (tg,g < 300nsec) Vess surge | —10 to +26 Y,
Junction temperature T; 175 °C
Range of storage temperature Tstg -55to +175 °C
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SCT2080KE Datasheet

®Electrical characteristics (T, = 25°C)

Values
Parameter Symbol Conditions Unit
Min. Typ. Max.

Drain - Source breakdown

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

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

drain current s [T;=25°C ) 1 10 WA
T;=150°C - 2 -
Gate - Source leakage current lgss: |Vas=+22V, Vpg= 0V - - 100 nA
Gate - Source leakage current lgss.  |Vas=-6V, Vps =0V - - -100 nA
Gate threshold voltage Veshy |Vos= Vas, Ip=4.4mA 1.6 2.8 4.0 Q
®Thermal resistance
Values
Parameter Symbol Unit

Min. Typ. Max.

Thermal resistance, junction - case Rinic - 0.44 0.57 | °C/W

®Typical Transient Thermal Characteristics

Symbol Value Unit Symbol Value Unit

Rin1 7.80E-02 Cin1 5.00E-03
Rino 1.97E-01 KIW Cinz 1.80E-02 Ws/K
Rins 1.62E-01 Cins 2.49E-01

: Tj  Rthi Rth,n ; T case

i — Y — — %
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SCT2080KE Datasheet
®Electrical characteristics (T, = 25°C)
Values
Parameter Symbol Conditions Unit
Min. Typ. Max.
Ves = 18V, Ip= 10A
Static drain - source *5 o
T.=2 -
on - state resistance Roson) j=25°C 80 17 ma
T,=125°C - 125 -
Gate input resistance Re f = 1MHz, open drain - 6.3 - Q
Transconductance O > |Vos=10V, Ip=10A - 3.7 -
Input capacitance Ciss Vgs= 0V - 2080 -
Output capacitance oss Vps = 800V - 77 - pF
Reverse transfer capacitance rss f=1MHz - 16 -
Effective output capacitance, C Vs =0V i 116 i E
energy related °e)  Vpg = 0OV to 500V P
Turn - on delay time tyon) ° Voo =400V, Vgs=18V| - 35 -
Rise time t. Ilp=10A - 36 -
ns
Turn - off delay time tyory © [RL=40Q - 76 -
Fall time t° |Rs=0Q - 22 -
s |Vop = 600V, I5=10A
. . 5 DD » ID
Turn - on switching loss Eon Vs = 18V/OV 174
Rg = 0Q, L=500uH pd
Turn - off switching loss S Eop includes diode - 51 -
reverse recovery
®Gate Charge characteristics (T, = 25°C)
Values
Parameter Symbol Conditions Unit
Min. Typ. Max.
Total gate charge Q,° |Vop=400V - 106 -
Gate - Source charge Qg ° | lo=10A - 27 - nC
Gate - Drain charge Qg > [Ves=18V - 31 -
Gate plateau voltage Vipiateawy |Voo =400V, Ip=10A - 9.7 - \%
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SCT2080KE Datasheet

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

Values
Parameter Symbol Conditions Unit
Min. Typ. Max.
Body diode continuous, Is *0 ) ) 40 A
forward current
T.=25°C

Body diode direct current, I 3 ) ) 80 A
pulsed
Forward voltage Vep ® |Vas=0V, Is= 10A - 46 - Vi
Reverse recovery time t, > - 31 - ns

" Il = 10A, Vg = 400V

5 F ’ R
Reverse recovery charge Q, difdt = 150A/us 44 nC
Peak reverse recovery current lirm N - 2.3 - A

*1 Tolerances of dimensions and packing specifications slightly differ between TO-247 and TO-247N,
which is unlikely to influence compatibility for mounting. Please refer to corresponding
specifications of dimensions for more details.

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

*4 Example of acceptable Vg5 waveform

tsurge

*5 Pulsed
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SCT2080KE Datasheet

®Electrical characteristic curves

Fig.1 Power Dissipation Derating Curve Fig.2 Maximum Safe Operating Area
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SCT2080KE

Datasheet

®Electrical characteristic curves

Fig.4 Typical Output Characteristics(l)

Fig.5 Typical Output Characteristics(ll)
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SCT2080KE Datasheet

®Electrical characteristic curves

Fig.8 Typical Transfer Characteristics Fig.9 Typical Transfer Characteristics (Il)
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SCT2080KE

Datasheet

®Electrical characteristic curves

Fig.12 Static Drain - Source On - State
Resistance vs. Gate - Source Voltage
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1 i

[ T TTT
() [
3! H Vs = 18V
S | Pulsed
k7]
[72]
(0]
4
Qo
S
QX —
C — g
o '50.1
S 2 1
3 T, = 150°C |]
»n T,=75°C
M \NT,=25°C 1
s T,=-25°C ||
a
kS
S 0.01
2 0.1 1 10 100

Drain Current : I [A]

: Rpson) [Q]

Fig.13 Static Drain - Source On - State
Resistance vs. Junction Temperature

0.15

0.1

0.05

[T 111
| Vas = 18V g
| Pulsed A
=
/|
Ip= 20A -
i
=
=——|,=10A
0 50 100 150

Junction Temperature : T, [°C]

www.rohm.com
© 2018 ROHM Co., Ltd. All rights reserved.

TSZ22111-15-001 8/12

SEMICONDUCTOR

TSQ50210-SCT2080KE

30.0c¢t.2018 - rev.003



SCT2080KE Datasheet

®Electrical characteristic curves

Fig.15 Typical Capacitance Fig.16 C, Stored Energy
vs. Drain - Source Voltage
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SCT2080KE

Datasheet

®Electrical characteristic curves

Fig.19 Typical Switching Loss
vs. Drain - Source Voltage

Fig.20 Typical Switching Loss
vs. Drain Current
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SCT2080KE

Datasheet

®Electrical characteristic curves

Fig.22 Body Diode Forward Current
vs. Source - Drain Voltage
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SCT2080KE Datasheet

®Measurement circuits

Fig.1-1 Switching Time Measurement Circuit Fig.1-2 Switching Waveforms
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