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Abstract

We are developing a solid-state switch using static induction thyristors for the klystron modulator of the L-band electron
linac at ISIR, Osaka University to highly stabilize the linac operation. The first model was fabricated, which meets
specifications of the maximum holding voltage of 25 kV, the maximum current of 6 kA, and the repetition rate of 10 pps,
and it was reported two years ago at this meeting. The solid state switch has been used in regular operation of the linac
for more than 2 years though minor troubles occurred several times. Based on the experience gained with the first model,
we have developed the second model of the solid state switch that can be operated at 60 pps either in the 25 kV and 6 kA
mode or in a 50 kV and 3 kA mode by changing internal wirings. Temperature rise of the thyristors in the second model
is reduced to one third of that in the first model operated in the same conditions, and fluctuations of the klystron voltage
are measured to be 7.8 ppm (standard deviation) using a new measurement system with a noise level of 5.3 ppm. The new
switch has been used in the regular operation of the linac for debugging. We found some troubles in its control circuits
and are fixing them for higher reliability in operation.
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Figure 1: Solid-state switch 2nd model using SI thyristors.
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Table 2: Performance of Cooling Fans and Heat Sinks

2nd
1st model model
Air flow o3f cqohng fan 29%2 735%2
(m*/min)
Heat resistance of
heat-sink 0.75 0.45
(at 100mm)(K/W)
Temperature rise 6.8
for short pulse at10Hz("C) ‘ )
Temperature rise 117 4

for long pulse at 10Hz("C)
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Figure 3: Voltage and current waveforms of klystron and
solid-state switch and expansion of the klystron voltage.

Figure 4: Noise waveform of the differential amphﬁer
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Figure 2: Operating circuit for the solid-state switch.

- 1127 -



Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan
PASJ2015 THPO61

F— NEWIZ SI AV ZAZDF— FEKE, A
A v FOLREEERT D200 R BHERE & F£R
il LED ZETHk S D, 77— MEHRTIX, #af% b
FUANBHKEIILD 5V, 100 kHz DO1fE 5 & 5k
L7-#. 2 fiJHD DC-DC = >/ 3— % & W T+24V
LSV EREBTEZRETH, 1 SHETIEIZD24VH
DC-DC > _—X 3 AENMEE LT, Z® DC-DC
IUN—ZNERTEND Z LI, P T —
Ji O/E 254 1IC N EN D Z & TH BRI 2 215
227N BHZ bbb, BMEOFREILH & TIE2R
Wiz, it E LT HOREREZ 2 BOHE LT, %’
FiE L7 IRpIC A HL L CHE AL RS tH 22 & 9 (2
LCTW5, 2 ST/ A AxtkE LTy —L A
TNIMRES — FERELICERBELTWDSZ b dH
0. ICOBEITITEA RS 2V, L L 2 58k
HOREAL LT, PENOREEBLEEZ @D L X
FLE 720N S 30 B LR R (8] 53l & s
NIEELZ ERH D, FELWRKIZHAES CTH 55,
FEEEE EFDHZ LT, JAANKEL D, &

BESEE D L EX B,
5. #EEG

SIHA U AKX & N8R A A T 2 Sh % fil
TEL. BKEERFD LNV BT A F v 7 ORI A
LTW5, 2 BHCIImARR D2 m EL-D, &
EESN 1 SEICHERTH I o0 1 £ TEBLZ,
SHICHEOEWIESRE AW TREE ZJE L
LA VT4 A M ELEOEERINT 0.00078 % &
INE, BIELRD ) A R X BHZEE 0.00053 %EE
B35 EBEOEBIEIT/ NI,

IC DG ) A XK DEIMEEILH D08, 2
NoORMEE I LT, X0 EEED W ER R
A v FIZHRE LTz,

- 1128 -



