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Experimental Study on Conduction Characteristics of PCB Planar Three Electrode Air Spark Gap Switch
CAO Xing, HAN Ke-hua, YANG Kang, GUO Kai, WU Qin-zhong, MA Hong
(Shaanxi Applied Physics and Chemistry Research Institute, Xi’an, 710061)

Abstract: Aiming at the stability, response time and other dynamic performance problems of planar three electrode air
spark gap switch, five PCB planar three electrode air spark gap switches with gaps between cathode and anode of 1.6mm, 1.8mm,
2.0mm, 2.2mm and 2.4mm were designed in this paper. The minimum breakdown voltage, conductivity response and discharge
life of the switches were tested and studied respectively. The test results show that the minimum breakdown voltage of PCB planar
three electrode air spark gap switch increases with the increase of conduction times and gap between cathode and anode of switch;
When the charging voltage of the high voltage capacitor and the pulse voltage at the trigger end remain the same, the response
time of the switch with the same parameters increases with the increase of the conduction times; When other conditions remain
unchanged, the larger the gap between cathode and anode of the switch, the longer the discharge life of the switch.
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Fig.1 Internal structure diagram of PCB plane three
electrode air spark gap switch
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Fig.2 Three electrode positions of the switch and the air gap
structure between them
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Fig.3 Physical object and internal structure of PCB plane
three electrode air spark gap switch
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Fig.4 Schematic diagram of test circuit
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Fig.5 Conduction times and minimum breakdown voltage
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Fig. 6 Field strength distribution within the switch with
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Fig.7 Surface state diagram of switch before and after self
breakdown test
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Fig.8 Internal state diagram of switch before and after self
breakdown test
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Fig.9 Conduction performance parameters of the test circuit
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Fig.10 Conduction times and response time
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Tab.1 Circuit conduction and discharge test data

Tl I T | S fn I T

WH /ns /A fus | WEL  /ns /A /ps
60 1200 1.40 11 380 1200 1.40
60 1200 1.40 12 400 1200 142
200 1200 1.40 13 420 1200 1.40
200 1200 1.40 14 420 1200 142
240 1200 1.42 15 440 1200 1.40
260 1200 1.40 16 480 1200 1.40
280 1200 1.40 17 520 1200 1.40
320 1200 1.36 18 580 1200 1.40
320 1200 1.40 19 660 1200 1.40
360 1200 1.40 20 660 1200 1.40
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	1  开关的设计及制备
	由图3（b）可以清晰地分辨出触发极、阴极、阳极及密封空腔的位置，开关的电极结构完整，3个电极的电极区
	2  试验部分
	最小击穿电压可以表征PCB平面三电极空气火花隙开关的安全特性。为研究开关最小击穿电压随导通次数的变化
	从图5可知，当c为1.6mm和1.8mm时，PCB平面三电极空气火花隙开关对应的第1次最小击穿电压最
	为进一步确定PCB平面三电极空气火花隙开关在多次导通的情况下Vbk与c之间的关系，在高压电容器充电电
	由图6可知，随着c增加，开关的内部电场强度最大值逐渐减小，分别为7.56×105，6.11×105，
	3  结论
	本文针对PCB平面三电极空气火花隙开关的稳定性、响应时间等动态性能问题，开展了导通特性试验研究，得到

