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Abstract

We are developing a pulsed power supply using Silicon Carbide (SiC) MOSFET: for a fast kicker system in KEK-PF.
In the kicker system, the pulsed power supply is required to generate a high-precision short pulse with high power and
high repetition rate. To achieve the requirements, we have newly started the development of a solid-state switching
module using SiC-MOSFETs. We developed a prototype power supply with a 14 kV switching module consisting of 16
SiC-MOSFETs in series. The developed power supply could deliver half-sine pulses with stable operation in which the
variation satisfied the required values. In this paper, we report the performance of the prototype pulsed power supply
using SiC-MOSFETs.
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Figure 2: Filling pattern of the hybrid mode in KEK-PF.
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Table 1: Requirements of the Pulse Power Supply

Pulse width 100 ns (< 360 ns)
Repetition cycle 1 MHz (> 800 kHz)
Peak current 500 A (< £1%)
Timing jitter <300 ps
Operation voltage 15kV
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Figure 3: Schematic view of the circuit for generating a
pulse.

LC resonance + rectification : w = 7VLC
lc

rectification :
ﬁ K ! Ipcak = ’T VDL’
; ! B ; \

T =2nVLC = half-sine pulse

Figure 4: Generation of half-sine pulsed current with LC
resonance circuit and rectifier.
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Figure 5: Test system of the prototype SiC-MOSFET
switching module with LC resonance circuit and rectifier.
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Figure 6: Rated voltage and repetition rate of the prototype
system.
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Figure 7: Schematic view of the test system of the
prototype SiC-MOSFET switching module with LC
resonance circuit and rectifier.
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Figure 8: Waveform of the load current measured with the
CT and the gate signal from a pulse generator. In the
measurement, the supplied voltage is 8 kV, and the
switching repetition cycle is 5 Hz.
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Figure 9: Peak current as a function of supplied voltage.
The switching repetition cycle was 5 Hz.
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Figure 10: Peak current stability (a) and timing jitter (b) as a function of supplied voltage.
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The switching repetition

cycle was 5 Hz in each measurement. The red line represents the requirement of the pulsed power supply.
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