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Abstract

We are developing the switch power supply using SiC-MOSFETs of the next generation power semiconductor. The
SiC-MOSFETs enable thyratron alternate switches and power-saving small switching power supplies. However, products
that satisfy the specification of the thyratron (80 kV / 4 kA) adopted for the J-PARC 3 GeV-RCS kicker power supply
with one module have not been developed. Therefore, it is necessary to construct a circuit in which power semiconductors
are multiplexed in parallel and series. In addition, the high-speed short pulse waveform required for the kicker power
supply is designed with consideration of the circuit impedance such as inductance and stray capacitance separately from
the performance improvement of the power semiconductor. Therefore, a circular radially symmetric circuit was
constructed in which power semiconductors were concentrically arranged and the impedance of all parallel circuits could
be made equal. In addition, we report the results both the preliminary test of semiconductor new kicker power supply
which adopted LTD circuit and the evaluating the loss by substituting Si-IGBT and SiC-MOSFET with the same

switching circuit.
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Figure 2: Block diagram of base circuit.

Figure 1: Conceptual diagram of a general switch circuit.
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Figure 5: Test condition with a circuit distance of 300 mm
and voltage doubled.
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Figure 6: Test condition with radially-symmetrical type.
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Figure 7: Measurement results of output waveforms with

output voltages of 800 V.
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Figure 8: Measurement results of output waveforms with
output voltages of 1600 V.

Table 1: Measurement Results of the Rise Time

Type One Layer Two Layer
Radial 48ns 45ns
Line(50mm) 54ns 52ns
Line(300mm) 74ns 70ns
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Figure 9: Situation of output voltage measurement.
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Figure 10: Measurement result of the output voltage.
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Table 2: Measurement Results of the Loss

Voltage IGBT SiC Loss difference
100V 341W 72W 269W
200V 387TW 96W 291W
300V 416W 109W 307W
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Figure 11: Basic circuit diagram.
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Figure 12: Measurement result of heat generation
temperature of semiconductor circuit.
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