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TPMW280N120C1P
SiC Power MOSFET

General Description

Topdiode 14A 1200V SiC MOSFET is an ultrahigh
performance power SiC MOSFET,designed for high
frequency applications where high efficiency and high
reliability are required. The wide band gap material
allows the design of a SiC MOSFET structure with low

leakage current and conduction losses.

Features

High Blocking Voltage with Low On-Resistance
High Speed Switching with Low Capacitance
Easy to Parallel and Simple to Drive

Avalanche Ruggedness

Resistant to Latch-Up

Halogen Free, RoHS Compliant

Applications
LED Lighting Power Supplies

High Voltage DC/DC Converters

Industrial Power Supplies
HVAC

Package TO-247-3

Equivalent Schematic
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Summary
Symbol Value
Vs 1200V
RDS(on) 280mQ
Ip@?25°C 14A

QG(typ.) 31.3nC
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Maximum Ratings (Tc = 25°C unless otherwise specified)
Symbol Parameter Test Conditions Value Unit
Vpsmax |Drain-Source Voltage Vas=0V, [Ip=100pA 1200 A%
Vesmax |Gate-Source Voltage Absolute Maximum Values -10/+25 \Y%
Vasop |Gate-Source Voltage Recommended Operational Values -5/+20 \Y%
Ip  |Continuous Drain Current Yos=20V, TemadC 14 A
Ves=20V, Tc=100°C 8.7 A
Ipuise) |Pulsed Drain Current Pulse Width t, Limited by Timax 27 A
Pp [Power Dissipation Tc=25°C,T=150°C 69.4 W
Ty Tug Operating Junction and Storage -55to oC
Temperature +150
Tr  [Solder Temperature 1.6mm (0.063”) from Case for 10s 260 °C
1 Nm
Md [Mounting Torque M3 or 6-32 Screw
8.8 Ibf-in
Reverse Diode Characteristics
Symbol Parameter Test Conditions Min Typ. | Max. | Unit
Vas= -5V, Isp=3A 4.0 A%
Vsp |Diode Forward Voltage Vis= -5V, [sp=3A, 18 v
T)=150°C
Is |Continuous Diode Forward Current Tc=25°C 14 A
t=  [Reverse Recover Time Vas=-5V,Isp=6A 6.1 ns
Qr |Reverse Recovery Charge Vr=800V 13.4 nC
I.m [Peak Reverse Recovery Current dlr/dt =1840 A/us 5.4 A
Note (1): When using SiC Body Diode the maximum recommended Vgs= -5V
Thermal Characteristics
Symbol Parameter Min. Typ. Max. Unit
Ruyc [Thermal Resistance from Junction t R&DH .
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Electrical Characteristics

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
VBrypss [Drain-Source Breakdown Voltage|Ves=0V, Ip=100pA 1200 VvV
VDSZVGs, Ip=1.25mA 2.0 33 4.0 A\
Vs |Gate Threshold Voltage
VDSZVGs, ID=1.25mA, TJZISOOC 24 Vv
Ipss |Zero Gate Voltage Drain Current |Vps=1200V, Vgs=0V 2 100 LA
Iess |Gate-Source Leakage Current Vps=0V, Vgs=20V 250 nA
Ves=20V, Ip=6A 280 330 mQ
Rpson) |Drain-Source On-State Resistance
Vgs=20V, Ip=6A,T=150°C 370 mQ
Vps=20 V, Ips=6 A 2.3 S
gr  [Trans Conductance Vibs=20 V. Ins= 6 A
’ ’ 2.6 S
Ty =150 °C
Ciss  [Input Capacitance 442 pF
C Output Capacitance Vas=0V 22 F
o [UPH AP Vps=1000V P
Crs  |Reverse Transfer Capacitance =1 MHz 6.5 pF
Vac=25mV
Eoss  [Coss Stored Energy 12.6 wJ
Eon  [Turn-On Switching Energy 161.5 wJ

Vpp=800V, Vgs=-5V/20V,

Eorr  [Turn-Off Switching Energy I5=6A. Roex=2.0€, L= 500uH 17.85 wJ
taon) [Turn-On Delay Time 3.5 ns
t-  [Rise Time 19.1 ns
taotn  [Turn-Off Delay Time 12.5 ns
te  [Fall Time 26.5 ns
Raanty [Internal Gate Resistance Ezslé\d O};Z(’:I\S/SACZZSmV’ 2 Q
Qcs |Gate to Source Charge 8.6 nC
Qop  |Gate to Drain Charge ?;ZS;EOOV Vas=-5V/20V 13.6 nC

Qg [Total Gate Charge 31.3 nC
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Figure 3: Normalized On-Resistance vs Temperature

Figure 4: On-Resistance vs Drain Current For
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Figure 6: Transfer Characteristic for Various Junction
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Figure 11: 3rd Quadrant Characteristic at 25°C

Figure 12: 3rd Quadrant Characteristic at 150°C
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Figure 22: Safe Operating Area

Figure 24: Switching Times vs Drain Current

Figure 26: Switching Times vs Rg(exy)

Figure 23: Clamped Inductive Switching Energy vs
Drain Current

Figure 25: Clamped Inductive Switching Energy
vS Ra(ext)



