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Abstract

Switching characteristics of the 13 kV SiC-MOSFET developed by Tsukuba Power Electronics Constellations
(TPEC) was investigated. With the conditions of drain voltage of 10 kV and load resistance of 1 k€2, turn on loss Eon,
turn off loss Eoff, rise time Tr and fall time Tf were 1.7 mJ, 1.1 mJ, 64 ns, 75 ns, respectively. As to gate charge
characteristics, required electric charge to increase gate source voltage until 20 V was about 80 nC. Thereafter 2s-12p
switch array was designed and assembled. With dc voltage of 14 kV and load resistance of 28 €2, 490 A pulse operation
was confirmed. However current rise time (10 % - 90 %) was 430 ns, the value of which was 4 times slower than the
value of the intrinsic performance of the single device. This slow switching speed was caused by a large gate resistance
and shunt capacitor for preventing false operation. Improvement is necessary in the future.
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Figure 1: An external view of the SIC-MOSFET.
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Figure 2: Switching waveforms. (VDS: 10 kV, RL: 1 kQ)
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Figure 6: Gate voltage and gate current waveform.
(upper: V=0 V, lower : V.=5kV)
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Figure 7: Cumulated gate charge characteristics.
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Figure 8: External view of the switch board and stacked
switch array.
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Figure 9: Switching waveform of the SiC-MOSFET
switch-array.
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