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Abstract

We have been developing a semiconductor switch power supply to replace the RCS kicker power supply in J-PARC.
A SiC MOSFET is used as a power semiconductor element, and a radially symmetric LTD circuit with low noise and low
inductance is used for the circuit board. The power supply consists of a combination of two types of circuit boards: a main
circuit board, which includes the circuits of the thyratron, PFN and end clipper provided in conventional kicker power
supplies, on a single module board, and a low-voltage output correction board, which compensates for flat-top droop. A
single main circuit board can provide 800 V/2 kA output, and 52 main circuit boards and 20 correction boards have been
used to successfully achieve the high voltage of 40 kV and flat-top flatness of less than £0.2%. Furthermore, a preliminary
test of the dual-parallel circuit was conducted for a twin kicker power supply configuration, which is required for the RCS
kicker power supply. The evaluation results and prospects are presented.

1. [EC®IZ

J-PARC (Japan Proton Accelerator Research Complex)
[1] 3-GeV > 7 ubuw > filiE 2 (Rapid-Cycling
Synchrotron) [2]D3 > A1 — &R [3, 42T 25K
AA v FEIRDOBIFEZHED TND, /T — 8RO FE A

2IE, BIEEO ETH D Si B IGBT L0 & JE B eI
BN B Z7 SiC #lo> MOSFET Z% 1 L7z, [Ali#
FAR T AK A RARA L H D 5 A BT 2 b et F
A LTD [AIEE[S, 6] CRERLL ., /MR B ST I LT
EVa— WAL TND[T, 8], Fio, Bred Hidd 2 i
DI ERF LTz, BEFOX Y 1 —BFENAG T2V A7
ki PEN, =2 R 27U S (G RIS ) oD 3= 2E[a] B
WA, v —ERANOOFHEEFROMGI HEL
TR WS BT A i FH 35 RIS FEAR & | I O
H 7 Z 9 R 74T D droop ZMHIET DHIKEL
H DO IEFRER TR T 5, ERBEERIT 1 T
0.8kV/2kA D 1% FHREEL, 52 KD etz B A HE
e L7 PS> LTD EIR = MIX->T 40kV/2kA
=175,

A LD H T BRIZI W T, ERE 40kV/2KA
7Z Ry 7 +£0.2%0L AR LTz, B2, RCS
X D —EEIRO WA TUEE 3, 412445 L 7= LTD &=
=vh® 2 WHNEIFIZEDH ) Tl ke L7z, @
RETHEUH A2 R EEEORE THIETEH2L

HHERR TET, FfifE R E S R ORLEIZ OV THRIE T 5,

2. FEBARIXA(YFER

TR FAIL, RCS v —ERBF T2 A47hm
VAA YT PN, =RV SOBREE 7= 3 & 3612,
FHEER W T A A TS, IMW K —
LD RCS R ) — BB A 75 8 D Eht
. IS —F AL o TE — AR ZEMED 3

# tomohiro.takayanagi@j-parc.jp

A FER L7 > TWD[9], ::/F‘ﬁ) o ELTHERAT DX
SN A BT S B — IS b A7 7 R i A
N3 BZ et A RETHY | B — AARZEEME O AE F
T 5, NU—HEROFETIZ1T, ROHM D SiC-
MOSFET (SCT3030KL) Z# ¢ H L7z, 7 a7 [ & [X] %

Fig. 1 IZ~" 7,

Charging I,
(800V) Control | L R C
+12V I
Earth —>1 D S H
FQEE EF@ ! 800V
Trigger S D E 2kA
Ready signal { D. 1 1.5us
Gl } Rl
Reset l 5! S L
Ready signal ,
/e
Trigger

CSiCMoorer ] Avsorptonrestance: JR Output |

Figure 1: Block Diagram of LTD Circuit.
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Figure 2: Pictures of the Main Circuit Board and
Correction Circuit Board.
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Table 1: Parameters of Semiconductor Devise on the
Circuit Boards
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Figure 3: Picture of Factory Test of LTD Circuit for 40kV.
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Figure 4: Measurement Results of 40 kV Output Test.
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Table 2: Setting Parameters and Experimental Results
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Figure 7: Results of Output Stability Measurement.
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Figure 6: Measurement Results of Two Systems.
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Figure 9: Measurement Results of Ringing Waveform
Suppression.
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Figure 10: Measurement Result of Ringing Waveform

Suppression  (Enlarged  View  of  Suppression
Confirmation).
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