SCT2280KE

S
N-channel SiC power MOSFET Datasheet
®Outline
TO-247
Vbss 1200V TO-247N
Rps(on) (TYP.) 280mQ
I 14A
Pp 108W 0@
®Inner circuit
®Features @
1) Low on-resistance (1) Gate
(2) Drain
2) Fast switching speed (3) Source

3) Fast reverse recovery
4) Easy to parallel
5) Simple to drive

m

*1 Body Diode
®)

®Packaging specifications™*

6) Pb-free lead plating ; ROHS compliant Package TO-247 | TO-247N
Packing Tube
®Application Reel size (mm) -
« Solar inverters Ty Tape width (mm) i
« DC/DC converters Basic ordering unit (pcs) 30
« Induction heating Packing code C Cll
« Motor drives Marking SCT2280KE
®Absolute maximum ratings (T, = 25°C)
Parameter Symbol Value Unit
Drain - Source voltage Vpbss 1200 \/
T.=25°C Ip 2 14 A
Continuous drain current
T.=100°C Ip 2 10 A
Pulsed drain current Ip,puise 35 A
Gate - Source voltage (DC) Vass -61t0 22 V
Gate - Source surge voltage (Tgge < 300nsec) Vess.suge ~10 to 26 Y,
Power dissipation (T. = 25°C) Pp 108 W
Junction temperature T; 175 °C
Range of storage temperature Tstg -55to +175 °C

www.rohm.com
© 2019 ROHM Co., Ltd. All rights reserved.

TSZ22111-14-001 1/12

TSQ50210-SCT2280KE
22.Feb.2019 - Rev.002



SCT2280KE

Datasheet

®Electrical characteristics (T, = 25°C)

Values
Parameter Symbol Conditions Unit
Min. Typ. Max.
Drain - Source breakdown _ _
V0|tage V(BR)DSS VGS - OV, ID - 1mA 1200 - = V
Vps = 1200V, Vgg = OV
Zero gate voltage
. I T, = 25° -
drain current bss j=25°C 1 10 MA
T;=150°C - 2 -
Gate - Source leakage current lgss:  |Vags=+22V, Vps= 0V - - 100 nA
Gate - Source leakage current lgss.  |Vgs= -6V, Vpg=0V - - -100 nA
Gate threshold voltage Vesiy [Vos=Ves: lp=1.4mA 1.6 2.8 4.0 \Y
®Thermal resistance
Values
Parameter Symbol Unit
Min. Typ. Max.
Thermal resistance, junction - case Rinic - 1.07 1.39 °C/IW
Thermal resistance, junction - ambient Rina - - 50 °C/IW
Soldering temperature, wavesoldering for 10s Tsold - - 265 °C
®Typical Transient Thermal Characteristics
Symbol Value Unit Symbol Value Unit
Rin1 1.00E-01 Cin1 8.61E-04
Rin 6.62E-01 KIW Cin 2.84E-03 Ws/K
Rins 3.04E-01 Cinz 5.59E-02
o ‘:
| Tj  Rthl Rth,n | Tcase
| —+—{ — — — =
PD |
I
T@ e R — ~ b |
l — — — fj;\
| Tamb
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SCT2280KE

Datasheet

®Electrical characteristics (T, = 25°C)

Values
Parameter Symbol Conditions Unit
Min. Typ. Max.
Vgs =18V, Ip=4A
Static drain - source *5
. T,=25° -
on - state resistance Ros(on j=25°C 280 364 ma
T;=125°C - 388 -
Gate input resistance Re f = 1MHz, open drain - 17 - Q
Transconductance O ° |Vos=10V, Ip=4A - 1.4 ]
Input capacitance Ciss Vgs = 0V - 667 -
Output capacitance Coss Vps = 800V - 27 - pF
Reverse transfer capacitance rss f=1MHz - 5 -
Effective output capacitance, C Vgs = 0V
O(Qr) _ = 41 - pF
energy related Vps = 0V to 500V
Turn - on delay time td(on) = |Vpp =400V, Vgs = 18V - 19 -
Rise time t™  |lp=4A - 19 -
- ns
Turn - off delay time tacofn R.=100Q - 47 -
Fall time "  |Rg=0Q - 29 -
* Vpp = 600V, Ip=4A
) . . 5 DD » 'D _ -
Turn - on switching loss Eon Vee = 18V/OV 57
Rg = 0Q, L=500uH pJ
- x *E,n includes diod
Turn - off switching loss Eorr on INCILCES €lOTE - 20 -
reverse recovery
®Gate Charge characteristics (T, = 25°C)
Values
Parameter Symbol Conditions Unit
Min. Typ. Max.
Total gate charge Qq ® |Vpp = 400V - 36 .
Gate - Source charge Qg ° |Ib=4A - 9 - nC
Gate - Drain charge Qg [Ves =18V - 12 -
Gate plateau voltage Viplateauy Voo =400V, Ip=4A - 9.8 - \Y;
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SCT2280KE Datasheet

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

Values
Parameter Symbol Conditions Unit
Min. Typ. Max.
Inverse diode continuous, Is *0 ) i 14 A
forward current
T.=25°C
Inverse diode direct current, Iy x3 ) i 35 A
pulsed
Forward voltage Voo [Vas=0V, Is=4A - 4.0 - Vi
Reverse recovery time t, - 22 - ns
" Ie = 4A, Vg = 400V
Reverse recovery charge S ' R - 21 - nC
y charg Q" ldi/dt = 160A/s

Peak reverse recovery current i - 2.0 - 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 < 10ps, Duty cycle < 1%

*4 Example of acceptable Vgs waveform

*4 Pulsed
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SCT2280KE Datasheet

®Electrical characteristic curves

Fig.1 Power Dissipation Derating Curve Fig.2 Maximum Safe Operating Area
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SCT2280KE

Datasheet

®Electrical characteristic curves

Fig.4 Typical Output Characteristics(l)

Fig.5 Typical Output Characteristics(ll)
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SCT2280KE Datasheet

®Electrical characteristic curves

Fig.8 Typical Transfer Characteristics (I) Fig.9 Typical Transfer Characteristics (ll)
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SCT2280KE Datasheet

®Electrical characteristic curves

Fig.12 Static Drain - Source On - State Fig.13 Static Drain - Source On - State
Resistance vs. Gate Source Voltage Resistance vs. Junction Temperature
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SCT2280KE Datasheet
®Electrical characteristic curves
Fig.15 Typical Capacitance Fig.16 C,gg Stored Energy
vs. Drain - Source Voltage
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Fig.17 Switching Characteristics
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Fig.18 Dynamic Input Characteristics
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SCT2280KE

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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SCT2280KE 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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SCT2280KE Datasheet

®Measurement circuits

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

Vas — Ip Pulse width
o Vbs
RL
DUT V/chp—
Al Vbs =——
— 10% 10%
Re Vop
- 90% 1 90%
,J,_ tom) | | tr LEIC) b
ton tofi
Fig.2-1 Gate Charge Measurement Circuit Fig.2-2 Gate Charge Waveform
Ve
Vas - |
o 2 Vs i
Ro . Qg
lg(Const) — > D.UT. Ves
T Vbb Qo Qgd
-~ il i
Charge
Fig.3-1 Switching Energy Measurement Circuit Fig.3-2 Switching Waveforms
Eon = Ip X Vps Eoff = g% Vps
< > [—>
San‘_letype ‘ L
e Vos ——k Vouge
“— VoD

Io

Fig.4-1 Reverse Recovery Time Measurement Circuit Fig.4-2 Reverse Recovery Waveform
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