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Abstract

To resolve the drawback of conventional thyratron switches, development of a semiconductor high voltage switch
utilizing a 13 kV class SiC-MOSFET developed by Tsukuba Power Electronics Constellations (TPEC) is proceeding. At
first, the device evaluation test was carried out with a resistive load circuit [1]. Thereafter, the 2s-12p switch array was
designed and assembled, where 12 MOSFETs are equally aligned on a circle shaped circuit board and two circuit boards
are stacked in series. The switch array was tested assembling with coaxial shaped return conductor. Consequently 18 kV-
318 A-1ps pulse generation was successfully confirmed.
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Figure 4: Short pulse switching
value of load resistors.
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Figure 2: External view of the switch board and stacked
switch arrey.
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Figure 3: The switch unit assembled with the inner
conductor and the capacitor bank for short pulse switching
test.
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Figure 5: Switching loss characteristics for various value
of load resistors, where nominal current is defined as dc
voltage/load resistance.
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Figure 6: Switching waveforms after adding an external
capacitor bank.
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