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Abstract

We are developing a new power supply that can be used for RCS kicker magnet. The power supply is a pulse generator
using SiC-MOSFETs based Linear-Transformer-Drivers (LTDs). The output unit part is equipped with the circuit which
absorbs a reflective wave of the bipolar voltage. It is also possible to adjust the output waveform by adding circuit boards

for voltage correction.
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Table 1: Requirements of the Power Supply for RCS
Kicker Magnet

Output Voltage 40 kV at the minimum

Output Current 4KA at the minimum

Pulse Width 1.5 us
Pulse Rise Time under 250ns
Pulse Repetition Freq. 25Hz
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Figure 1: LTDs circuit.
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Table 2: SiC-MOSFET Specifications (SCT3030KL)

Drain - Source Voltage (Max.) 1200V
ON-Resistance (Typ.) 30mQ
Pulsed Drain Current (Max.) 180A
Junction Temperature (Max.) 175°C
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Table 3: Specifications of the Power Supply for Primary
Test

Output Voltage 4kV

Output Current 2kA

Pulse Width 1.5 us

Pulse Rise Time under 250ns

Pulse Repetition Freq. 25Hz
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Figure 2: Appearance of a main circuit board.
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Figure 3: Block diagram of a main circuit board.
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Figure 4: Block diagram of a correction circuit board.
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Figure 5: Appeélrance of the SiC-LTD power 'supply.
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Figure 6: Block diagram of the LTD electrical test.
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Table 4: Target Specifications and Test Results

(at main circuit 800V charge, without voltage correction)
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Figure 7: Waveforms of the voltage and current, main
circuit 800V charge, without voltage correction.
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Figure 8: Waveforms of the voltage and current, the main
circuit 360V charge, with voltage correction by correction
circuit 40V charge.

PASJ2017 WEP068

4. FEHESHRDTFE

J-PARC RCS Fvh—~=7 3y MNHERIZEATLY
AT ORIZBET D0, PIHRERE L CERBIE LTD
FEM 5 ML AHIE LTD Hab 4 A EYNCRE R B CF
TRaBEL, B ETTo7,

W OVERERBRE LTI RCS ¥y —~27 %o MNHE
TR AT DOALRRI TR U TR FHE Y OB EA fE R
7=, RERH 50 Q [Flh A7 — 7 L OIS DS R E Do
7276 H1TEE BRI B EEICZEL R T, 54
FE i c il B R ASUEL T 4kV2KA H ) 25Hz ks
HRZ SEHILC, FHEM 50 F, fIEHAR 20 #2, 2 A&l
RU- g EIR OB ERZ B,

S5 3

[1] M. Kinsho, “Status of the J-PARC 3 GeV RCS”, in Proc.
IPAC’15, Richmond, VA, USA, paper THPF044.

[2] J. Kamiya et al., “Kicker Magnet System of the RCS in J-
PARC”, IEEE Transactions on applied superconductivity,
Vol.16, No.2, June 2006, pp168-171.

[3] W. Jiang et al., “Pulsed Power Generation by Solid-State
LTD”, IEEE Transactions on Plasma Science, Vol.42, No.11,
Nov. 2014m pp3603-3608.

[4] T. Takayanagi et al., “Development of a New Pulsed Power
Supply Adopted SiC-MOSFET”, in Proc. IPAC’17,
WEPVAO063.

[5] Y. Shobuda et al., “Measurement scheme of kicker imped-
ance via beam-induced voltages of coaxial cables”, Nuclear
Instruments and Methods in Physics Research A 713 (2013)
52-70.

- 1029 -



