1 SINESEMI SCUP1Z0RY1AYS

1200V N-Channel Silicon Carbide Power MOSFET

Product Summary Features

Rosion)_tvp ® High switching speed with a low gate charge

1200 V 31 mQ @Vgs = 18V 74 A ® Fast intrinsic diode with low reverse recovery
® Robust Avalanche Capability
® 100% Avalanche Tested
TO247-4L ® Pb-free, Halogen Free, and RoHS Compliant
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Benefits

® System efficiency improvement
® Higher frequency applicability

Top View Bottom ® Increased power density
°

Reduced cooling effort

Iﬂ ,\-;\/;\,\-) IH Drain

1)

Applications
® Solar inverters
G(?i}e ® EV charging station
Driver
Source Power ® UPS
3) So(lgca
® Industrial power supply
PIN Configuration Schematic Diagram

(Top View)

Ordering Information

Orderable Part Number Package Type Device Marking Quantity (pcs)

SCMP120R31AY4 TO247-4L P120R31A Tube 30

Maximum Ratings (@ T = 25°C, unless otherwise specified.)

Parameter Symbol Value Unit

Drain - Source Voltage VbSmax 1200
Gate - Source Voltage (DC) Vgs -10/+22 \
Gate - Source Voltage Vesop -5/+18 \

Continuous (T¢ = 25°C) 74 A
Continuous Drain Current I

Continuous (T¢ = 100°C) 52 A
Pulsed Drain Current Iom 185 A

(Te =25°C) 319 w
Power Dissipation Pp

Derate Above 25°C 21 w/eC
Junction & Storage Temperature Range Ty, Tste -55 ~ +175 °C
Maximum Lead Temperature for Soldering, T 260 °c
1/8” from Case for 10 Seconds -
Thermal Characteristics
Parameter Symbol Typ. Ve Unit
Thermal Resistance, Junction-to-Ambient Rgia - 40 °C/IW
Thermal Resistance, Junction-to-Case Rosc - 0.47 °C/W
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.:. SINESEMI SCMP120R31AY4

1200V N-Channel Silicon Carbide Power MOSFET

Electrical Characteristics (@ T, = 25°C, unless otherwise specified.)

Parameter Test Condition
Off Characteristics
Drain-Source Breakdown Voltage Verpss |[Ves =0V, Ip = 1.0mA 1200 - - \
Vps = 1200V, Vgs = 0V - 1.0 100 pA
Zero Gate Voltage Drain Current Ibss
Vps = 1200V, Vgs = 0V,T,=175°C - 10.0 - pA
Vs = +22V, Vpg = 0V - - +100 nA
Gate-Source Leakage Current lgss
Vgs = -10V, Vpg = 0V - - -100 nA
On Characteristics
Gate Threshold Voltage Vas) ng t::;;g'f;g:i";’; V.1 ms puise)| 29 3.2 45 v
Vs = 18V, Ip = 34A - 31 43.4 mQ
Static Drain-Source On-Resistance Roson)  [Ves = 18V, Ip = 34A, T,=175°C - 49.6 - mQ
Vs = 15V, Ip = 34A - 41 - mo
Forward Transconductance Ofs Ves =20V, Ip = 34A - 23.9 -
Diodes Forward Voltage Vsp Vgs =-3V, Igp = 34A - 41 -
Dynamic Characteristics
Input Capacitance Ciss - 2117 - pF
Output Capacitance Coss Vps = 800V, Vgg = 0V, f = 250KHz - 124 - pF
Reverse Transfer Capacitance Ciss - 4.0 - pF
Stored Energy in Output Capacitance Eoss Vps=0Vto 800V, Vgs=0V - 53 - nd
Internal Gate Resistance Re f= 1MHz,V5c=30mV - 2.9 - Q
Switching Characteristics
Turn-On Switching Loss Eon - 212 -
Turn-Off Switching Loss By | 057800V.Voas=-3/18V.1o= 34A, ; 95 ] w
Re=4.7Q
Total Switching Loss Etot - 307 -
Turn-On DelayTime ta(om) - 21 - ns
Rise Time t Vps=800V,Vgs=-3/18V,Ip= 34A, - 15 - ns
Turn-Off DelayTime taom | RoEe™4-7Q - 40 - ns
Fall Time t - 7.0 - ns
Gate Charge Characteristics
Total Gate Charge Qqtot) - 75 - nC
Gate-Source Charge Qqs Vps=800V, V5s=-3/18V,Ip = 34A - 24 - nC
Gate-Drain Charge Qgq - 13 - nC
Drain-Source Diode Characteristics
Reverse Recovery Time tr - 16 - ns
Reverse Recovery Charge Q. Vr= 800V lsp = 34 A,di/clt=3000A/Ls - 275 - nC
JIncludes Qg
Peak Reverse Recovery Current lirm - 28 - A
Continuous Diode Forward Current Is Vgs=-3.0V - - 74
Pulsed Diode Forward Current lsm Ves=-3.0V - - 185
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X SINESEMI

SCMP120R31AY4

1200V N-Channel Silicon Carbide Power MOSFET

Typical Electrical and Thermal Characteristics

Figure 1. On-Region Characteristics T, = -40°C

Figure 2. On-Region Characteristics T, = 25°C
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Figure 3. On-Region Char ristics T, = 175°
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I:. SINESEMI SCMP120R31AY4

1200V N-Channel Silicon Carbide Power MOSFET

Typical Electrical and Thermal Characteristics

Figure 7. Diode Forward Voltage Characteristics Figure 8. Diode Forward Voltage Characteristics
vs. Source-Drain Current T, = 25°C vs. Source-Drain Current T, = 175°C
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Figure 9. Threshold Voltage vs. Temperature Figure 10. Gate Charge Characteristics
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Figure 11. Stored Energy in Output Capacitance Figure 12. Capacitance Characteristics
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I:. SINESEMI SCMP120R31AY4

1200V N-Channel Silicon Carbide Power MOSFET

Typical Electrical and Thermal Characteristics

Figure 13. Continuous Drain Current Derating Figure 14. Maximum Power Dissipation Derating
vs. Case Temperature vs. Case Temperature
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Figure 15. Typ. Switching Losses vs. Drain Current Figure 16. Typ. Switching Losses vs. Gate Resistance
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Figure 17. Typ. Switching Losses vs. Drain Current Figure 18. Typ. Switching Losses vs. Gate Resistance
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1 ° SCMP120R31AY4
¢ SI N ESEMI 1200V N-Channel Silicon Carbide Power MOSFET

Typical Electrical and Thermal Characteristics

Figure 19. Maximum Safe Operating Area Figure 20. Transient Thermal Response Curve
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I:. SINESEMI SCMP120R31AY4

1200V N-Channel Silicon Carbide Power MOSFET

TO247-4L Notch Package Outline
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SvMBOL DIMENSIONS
MILLIMETER
MIN. | NOM. | MAX.
A 4.80 500 | 5.20
A1 2.29 242 | 254
A2 1.90 2.00 | 210
b 1.10 120 | 1.30
b1 1.86 201 | 215
c 0.50 060 | 0.70
D 20.90 | 21.00 | 21.10
D1 1743 | 17.63 | 17.83
E 1575 | 15.94 | 16.13
E1 1346 | 13.66 | 13.86
E2 4.32 458 | 4.83
e 2.54 BSC.
el 5.08 BSC.
L 19.80 | 19.95 | 20.10
L1 - - 4.30
P 3.56 361 | 3.66
P1 6.75 6.80 | 6.85
Q 5.38 579 | 6.20
S 6.15 BSC.
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