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Abstract

There are ignitron and thyratron as a large current, high voltage discharge switch. J-PARC uses an ignitron switch as
the klystron power source clover device used for LINAC high frequency source for acceleration and a thyratron switch
as the kicker power system used for extracting high intensity beam of RCS. Ignitron uses mercury, which is of limited
use worldwide, and is expected to be discontinued in the future. Therefore, we have developed a semiconductor switch
for ignitron substitution using MOS gate thyristors. In order to be used as a crowbar device, a switch capable of resisting
an operating output of 120 kV, 40 kA, 50 us is required. We have developed an oval type substrate module that achieves
an operating output of 3 kV, 40 kA, 50 us per substrate. Report on preliminary test results. Finally, 40 pieces of this circuit
board are stacked to output 120 kV. In addition, we adopted a LTD circuit using SiC-MOSFET as an alternative switch
of thyratron, and developed a radially symmetric pulse power supply circuit to which this circuit was applied. This circuit
board achieves a rise of 250 ns or less, and a flat top of 1.2 us or more necessary for the RCS kicker power supply system,
with a pulse output of 800 V and 2 kA per circuit board. We report on the power test results at 20 kV (final specification
40 kV) combining the 26 stacked main circuit boards and the correction circuit board that compensates for the flat top
droop.
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Figure 1: Crowbar current waveform at-110kV charge.
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Figure 2: High-voltage power supply for Klystron (#13).
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Figure 3: Board appearance.

Main circuit board

Control circuit board

Buffer A
o 0/E Photo MOS Gated
Optical i [ coupler Thyristor
fiber i Gate &7 |K
(trigger) circuit [
@ DC/DC | i | DC/DC | |
converter| | |converter|

Figure 4: Single-circuit block diagram.
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Figure 6: Measurement point.
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Figure 7: Current distribution at 150V charge.
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Figure 9: Shared voltage measurement at 3000V charge.
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Figure 11: Rated load discharge test setup.
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Figure 12: Rated load discharge test.
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Figure 13: Actual output current (1/2 circuit) .
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Figure 14: 1 module block diagram and appearance.
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Figure 15: Resistance load(10 Q) test setup.

“F T 1.4us

20 -
16

12

-4 RIS SRR (R ST E S S S T |
-0.5 0.5 15 2.5 35

Figure 16: Resistance load(10 Q) output waveform.
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