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Abstract

We are developing a pulsed power supply using SiC-MOSFETs for a fast kicker system in the KEK-PF 2.5 GeV
storage ring. The kicker system requires the pulsed power supply to generate half-sinusoidal pulses with a large peak
current of 500 A within a 1% uncertainty, a short pulse width of 200 ns, and a high repetition rate of 800 kHz. In the
previous prototype development, we found that the prototype could generate the required pulses at a low repetition rate of
10 Hz. To generate required pulses at higher repetition rates, we started to develop a new prototype. The challenges in the
new development were to shorten the charging time of resonant capacitors and to ensure adequate thermal management.
Additionally, the film capacitors used in the previous prototype were found to deteriorate as the number of repetitions
increased. In the new prototype development, we adopted an energy recovery circuit, enabling rapid charging and
improved heat dissipation, and vacuum capacitors that did not degrade with a large number of repetitions. In this report,
we describe the design of the new prototype and the evaluation results of the peak current during tests at repetition rates
exceeding 100 kHz.
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Figure 2: Schematic of the circuit of a prototype for high
repetition tests.
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Figure 3: Simulated waveforms of the voltage of the charg-
ing/discharging capacitor (blue line) and the pulsed current
of the load (black line).
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Figure 4: Long-term test of a pulsed power supply with
film capacitors.

ZFZTHEOMBETEREZa Yy FryEHWEa YT
YNV I BREAREE L, BEZa YT I EMME
EFHEZLZaY T UV TEZEDHIFICEL D EEETD
fFHTE, FEREZHVEW-DFEERIBLEL R KE

-391 -



Proceedings of the 21st Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2024, Yamagata

PASJ2024 WEP060

i DR LISV E WO REDR D 5, — 5T, iFEIK
PHOWAWEOFRREIAREL TEF (K 1 nF EE) K
BEOHBRICFEHATEZOVWEWIT XYy DD 5,
7272 L. SBT3V REFRICHELRa Y F %
BEWFI20F TH272D7TXVy b o3ICEH]
HETH2, aVFUIANYIORRBICH->TiE. HW
DIV A ERFAFICIE SR DR USKE A E/ R 2 > 7 >3
N7 OBBIZHETH 72720, BERHEEGOHISE
EayFrHRA—A— (AES) e LEEZED S X
912 L7z, Figure 5 IZRT DI, B LB YTV
YAV 7 2BEH L OV ABREORRAE IRB O T T
@50AWZ/T/%%§%®E%3%T@27@@®
BERA v F 2 72TV, 74003y T VB
0)4{%L}U:0)X/f v F U TEHERIT o720, ¥—2ER
EDRD T2 K SNV AM T 2T A T2 2D LD ITEMEDIR
LIZIZ 522y T3y 7 OEAIEI LTz,

Itxt using 1:(82°100)  +

8kV/ 170 A/ 2 kHz

3
1
.

+
#

100 |-

. H L . $
2ns s 1207 12719 2 12123 12126

Date (2023)

12/29

Figure 5: Long-term test of a pulsed power supply with
vacuum capacitors.
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Figure 6: Prototype pulsed power supply for the high rep-
etition rate tests..
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Figure 8: Waveform of the current of the charging registers
without a energy regenerative pass.
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Figure 9: Waveform of the current of the charging registers
with a energy regenerative pass.
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Figure 11: Peak current of the output pulsed current as a
function of a repetition rate. The red and blue dots show
peak currents tested at 1.2 kV and 2.4 kV supplied volt-
ages, respectively.
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Figure 13: Measured waveforms of the voltage of the
charging/discharging capacitor (blue line) and the pulsed
current of the load (green line).
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