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Abstract

We are developing a pulsed power supply using Silicon Carbide (SiC) MOSFETs for a fast kicker system in the KEK-
PF 2.5 GeV storage ring. In the kicker system, the pulsed power supply is required to generate a high-precision short
pulse with high power and a high repetition rate. Because the pulsed power supply will be installed near the beam duct of
the accelerator ring to reduce a stray inductance between the power supply and the pulsed magnet, and the power supply
could be affected by the influence of radiation and external noise from an electron beam. To study such influence on the
pulsed power supply, we constructed the test bench system near the beam duct of the accelerator ring so as to confirm the
performance of the prototype power supply under the actual accelerator environment, and we operated the test bench
system during the synchrotron-radiation operation for about three months. In this paper, we introduce the constructed test

bench system and report the result of the stability of the output pulsed peak current over about three months.
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Table 1: Requirements of the Pulse Power Supply

Peak current 500 A (< 1%)

Timing jitter <300 ps
Pulse width 100 ns
Repetition cycle 1 MHz
Operation voltage 15kV
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Figure 1: Schematic view of the circuit to generate a half
sinusoidal wave pulse. “L” indicates the load of the kicker
coil, and “SW” indicates the switch.
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Figure 2: Prototype pulsed power supply using SiC-
MOSFET switching module.
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Figure 3: (a) Shielding box consisting of SUS304 frame
and Al plate. (b) Side of the shielding box consisting of Al
+ Pb + Al plate (1.5 + 1.0 + 1.5 mm thickness).
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Figure 4: Transmittance of the radiation as a function of the
thickness of the lead plate.
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Figure 5: Shielding box and the prototype pulsed power
supply in the middle of the installation.
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Figure 6: (a) Shielding box and the prototype pulsed power
supply after the installation. (b) The inside of the shielding
box. Gafchromic films were set the inside and the outside
of the shielding box.
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Figure 7: Waveform of the output pulsed current measured
with a CT. The supplied voltage was 10 kV, and the
switching repetition rate was 10 Hz.
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(a) Output pulsed peak current as a function of time.

(b) Histogram of the output pulsed peak
current.

Figure 8: Stability of the output peak current. The supplied voltage was 8 kV for the first 10 days and 10 kV for the last
70 days. During a long-term test, no serious trouble was observed, but two unexpected peak events were measured.
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Figure 9: (a) Photograph of the white deposition observed
at the lead plate. (b) Enlarged photograph of the silicon
cable.

Figure 10: Photograph of the white deposition observed at
the Al plate.
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