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Abstract

The ignitron is a high 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. 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. The four oval type substrate modules were connected in series in
four and the operation output of 12kV and 40kA was confirmed. The output test result will be reported. Finally, 40 pieces
of this circuit board are stacked to output 120 kV and 40 kA.
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Figure 1: Circuit block diagram.
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Figure 2: Board appearance.
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Figure 3: Appearance of serially stacked boards.
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Table 1: DC Shared Voltage Measurement Result

Upper (High voltage) | MIddle(Medium voltage ) | Lower (Low voltage )

Ratio to Ratio to Ratio to
Board
module Measured |charging Measured |charging Measured [charging
No. value voltage value voltage value voltage

V) (setting 3kV) | (V) (setting 3kV) | (V) (setting 3kV)
(%) (%) (%)

#1 -993 B2 -99% 334 -1034 34.6
#2 -991 33.1 -1000 335 -1036 34.6)
#3 =52l 33.1 -1000 33.4 -1035 34.6
#4 -1002 33.4 -1006 33.6 -1046 34.9
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Yellow (#1~16) are contact posts. :
Current sharing measurement point.
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Figure 4: Test circuit diagram.
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Figure 5: Current sharing measurement point.

Table 2: Current Sharing Measurement Result

Contact post# [#8 #7 #6 #5 #4 #3 #2 #1

Board #1 8.1%| 6.3%| 6.3%| 5.4%| 6.5% 6.1%| 6.6%| 7.9%
Board #2 8.0%| 6.8%| 5.0%| 6.1%| 6.2%| 6.5%| 6.3%| 6.8%
Board #3 8.1%| 6.3%| 7.0%| 6.3%| 6.0% 6.3%| 6.6%| 7.5%
Board #4 8.5%| 6.6%| 6.6%| 5.1%| 7.3%| 5.4%| 6.4%| 7.1%
Contact post# |#9 #10 |#11 |#12 |[#13 |#14 |#15 |#16

Board #1 8.3%| 6.3%| 6.3%| 5.5%| 5.3% 5.9%| 6.5%| 8.8%
Board #2 7.3%| 6.3%| 5.6%| 5.8%| 5.7% 6.1%| 6.3%| 7.9%

Board #3 8.3%| 6.1%| 5.7%| 5.7%| 5.7%| 57%| 7.6%| 6.7%

Board #4 T.7%| 6.2%| 6.5%| 7.1%| 4.4%| 7.2%| 6.9%| 8.0%
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Figure 7: Current distribution of contact posts (#9~#16) .
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Figure 9: 4 stack test settings.
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Figure 10: Output current waveform (12kV charge).
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Shared voltage measurement at 12kV charge ‘
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Figure 11: Measurement result of voltage sharing of each
board.
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