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Abstract

Pulsed power supplies used in fusion research and accelerator research require high voltage and large current, and
electron tubes as thyratrons and ignitrons have been used as switches. But these devices have issues such as performance
variability due to individual differences, short life, the need for maintenance. Furthermore, Despite the needs in research,
the shrinking market for electron tubes has made them more difficult to obtain, and these is a risk that prices will rise and
production will be discontinued. On the other hand, in recent years, in order to solve this problem, there is a growing
trend to replace these devices with semiconductor devices that require no maintenance and have a semi-permanent
lifespan. This report status the results of an output test of a high-voltage pulsed power supply using SIC-MOSFET with

a high rated voltage of 13kV.
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Figure 1: Heliotron J [3].
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(a) Acceleration power supply (solid state switch).
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Table 1: Acceleration Power Supply Performance

Input Voltage +36kV
Output Voltage +30kV
Output Current 100A

Pulse Width 200ms
Peak Power 3MW
Pulse Energy 600kJ
Rep. Period 3 minutes
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Figure 3: 10 parallel interleaved.
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(b) Schematic of the acceleration power supply (solid state
switch).

Figure 2: Acceleration power supply (solid state switch).
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Figure 4: Water resistor.
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Figure 5: Resistance measurement of water resistor.
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Table 2: Output Test Conditions

Input Voltage +12.5kV
Output Voltage +10kV
Resistive Road 6602

Pulse Width 15ms
Switching Frequency 30kHz
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(a) Output voltage to resistive load.
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(b) Enlarged view of output Voltage to resistive load.

Figure 6: Output voltage waveform of acceleration power
supply (solid state switch).
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