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Abstract

A very short pulse width and high voltage pulse power supply has been developed using SiC semiconductor
technology for accelerator applications. The high voltage pulse with very short pulse width has an advantage
in addressing the discharge problem. The short acceleration gap and/or the low emittance electron gun can be
realized using the very short pulse. The key component is the SiC drift step recovery diode (SiC-DSRD). The
switching characteristics of the SiC-DSRD define the rise time and the amplitude of the pulse. We developed
newly designed SiC-DSRDs, which are optimized the switching speed and amplitude. The achieved output
pulse characteristics are at 11kV peak voltage, 220A peak current, 1kHz repetition rate, 2.3ns rise time and
3.7ns pulse width, respectively.
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Figure 1: Simplified layout of the off switch pulse

generation and the waveforms of the current and the
voltage. ([6] Y. Kotov et al.)
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Figure 2: Layer structure of the SiC-DSRD.
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Figure 3: The output pulse waveform of the SiC-DSRD
(Diode maximum voltage1l200V, Diode size3mm?, 3
diodes are cascaded.) and the drive pulse. Pink: drive pulse,
Blue: output pulse (peak pulse voltage 2000V, rise time
1.5ns).

AL v F U THEEN Ins HiEIZ/2 5 & SiC-DSRD
DR =D ) — RGO A 27 2 AR IO
Wi & 72 %, SiC-DSRD (I Figure 4 ® X 9 72 TO-268
N —=THDHN, 7/ —K, Y—FIZH 2cm
DY — RFpfEbITEY ., ZhEBEEwT 5 &
FERROR E1X 10cm 28 x A X7 2 ANER
k722 d, ZOMBEEEEET 57202, Figure 5
\ZRT X 97 SiC-DSRD X7 F v FDAK v 7 %AE
DAL v TF U 7RENRBIE L7 L DI LTz,

- 730 -



Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan

EEEREEHPKG
(1A —FER)

=m
(R am

#i
(RHFH)

DSRD

ERER P i)

DSRD
hU—F

Figure 4: Picture of the SiC-DSRD TO-268 type package.
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Figure 5: Cascade stuck using the SiC-DSRD bare chips.
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Figure 6: Schematic drawing of the SiC- DSRD Drive
circuit.
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Figure 7: Waveforms of the SiC-DSRD. (Diode maximum
voltage 2400V, Diode size 6 mm?, 4 diodes are cascaded.)

Table 1: Output Pulse Characteristics
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SRS D B 8.6ns (20-80%)
2V ATE 3.7ns
ML 1kHz
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