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Abstract

Recently, high-performance semiconductor switches such as SiC and GaN have appeared and are widely used.
However, semiconductor switches with ratings of several tens of kV or several kA are still not commercially available.
Gap switches are simple in structure and can achieve high-voltage and high-current switching, which is difficult for
semiconductor switches, but there are many uncertainties such as self-breakdown voltage. In this study, the characteristics
of self-breakdown voltage of gap switches are investigated by focusing on the flowing current and the filling air pressure

between gap switches.
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Figure 1: Behavior of the gap switch.
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Figure 3: Test circuit diagram.
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Table 1: Self-breakdown Voltage Due to Current

AR ki 200 Q 10kQ
SEEJE— 7 i 10 kA 233 A 4A
Xy 7EHMES  045MPa  0.45MPa  0.45MPa
EXJH CRCEEE[V] 43673 46616 44274
e (A7) 44404 46763 44345
EENMREK 4.61 1.45 1.03
ENi 37.6 39.3 45.0
P 29694 8980 6086
IR /IME 15948 38465 38755
R AE 45641 47445 44841
T —H D%k 1000 1000 1000
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Figure 4: Measured waveform 1.
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Figure 5: Self-breakdown voltage-pressure characteristics.
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Table 2: Self-breakdown Voltage Due to Pressure

Xy 7 [ BERfE [mm) 3 4 5 6
Xyo 7 EFNES[MPa] 040 025 020  0.15
B CREEEV] 39309 38155 39359 40359
HE (A7) 39771 38301 39429 40473
ENMRE 358 227  1.05 1.00
REE 128 112 255 26
ColEE] 12196 16086 5494 3010
IR /IME 28509 23085 34575 38149
I KA 40705 39171 40069 41159
T — 2 DA%k 1000 1000 1000 1000
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