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Abstract

We have been developing a semiconductor crowbar switch for the J-PARC LINAC klystron power supply to replace
ignitrons. A semiconductor crowbar switch consists of many semiconductor devices connected in series. A self-power
feeding circuit based on a flyback converter has been developed to drive semiconductor devices floating at high voltages.
A switching test of the semiconductor crowbar switch equipped with the self-power feeding circuit was conducted and
switching at rating voltage of -30 kV was successfully demonstrated.
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Figure 1: A schematic of a klystron power supply.
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Table 1: Requirements for the J-PARC LINAC Crowbar
Switch

Voltage -120kV
Current 40 kAp
Pulse width 50 us

MOS-gated-thyristor
(IXYS, MMIX1H60N150V1)
3s16p/board x40 boards
Single shot

Switching device

Switch configuration

Repetition

Figure 2: A picture of a semiconductor crowbar switch
board.
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Figure 5: 3D model of a developed self-power feeding
board.
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Figure 6: V-I characteristics of self-power feeding boards.
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Figure 7: Experimental setup of switching test.
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Figure 8: Waveforms of discharge voltage and current.
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