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Abstract

Pulse switching characteristics of newly developed 3.3 kV SiC-MOSFET were investigated and they were provided
for a prototype switching power supply (SPS). With supply voltage of 2.5 kV and the load resistor of 100 Q, rise time Tr
and fall time Tf were 76 ns and 88 ns respectively. The SPS exhibited a successful 2.0 kV-25 A-50 kHz continuous mode
operation without excess over voltage or temperature rise. Utilizing a voltage equalizing CR circuit, switching losses of
each FET were also equalized. Moreover, 2.5 kV-20 A-1 MHz burst mode operation was confirmed.
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Figure 1: Switching waveforms of a prototype 3.3 kV
MOSFET. Top left: Ri=220 Q, top right: R;=100 Q,
bottom : R;=50 Q.
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Figure 2: Switching losses (Vpc=2500 V).
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Figure 3: The circuit diagram of the switching power
supply.
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Figure 5: Switching waveforms and out current waveform
of the prototype SPS at Vpc of 2 kV (single shot). VDS: 1
kV/div., ID: 10 A/div. Tout: 20 A/div. 200 ns/div.
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Figure 6: Switching waveforms and out current waveform
of the prototype SPS with a voltage equalizing capacitance
at Vpc of 2 kV (single shot). VDS: 1 kV/div., ID: 10 A/div.
Iout: 20 A/div. 200 ns/div.
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Figure 7: SPICE Simulation Circuit.
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Figure 8: Simulation Result without Voltage Equalizing
Capacitor.
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Figure 9: Simulation Result with Voltage Equalizing
Capacitor.
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Figure 10: Switching waveforms of each FET during 50
kHz operation with dc voltage of 2 kV without voltage
equalizing CR circuit.
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Figure 11: Switching waveforms of each FET during 50
kHz operation with dc voltage of 2 kV with voltage
equalizing CR circuit (C: 150 pF, R: 110Q).
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Figure 12: Switching waveforms of each FET during 50
kHz operation with dc voltage of 2 kV with voltage
equalizing CR circuit (C: 206 pF, R: 110Q).
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Figure 13: Output voltage and current waveforms at 1 MHz
burst mode operation.
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Table 1: Drain-Source Voltage of FETs and Temperature Rise during 50 kHz Operation
Voo (V) Vo2 (V) RE FH (K
FET1 FET2 FET1 FET2 FET1 FET2 KA
FET3 FET4 FET3 FET4
CR 7L 600 1430 1410 630 3.6 2.5 1.6
150 pF+110 Q 850 1190 1150 900 38 29 1.1
206 pF+110 Q 930 1110 1050 980 5.0 36 1.4
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