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Fig. 3 Simulated results of model with stray parameter when charged to 7 kV and 11 kV
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Fig. 7 Experimental results with voltage charged to 7 kV and 11 kV
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Design and preliminary experimental results of

wave erection Marx generator

GAO Jing-ming, LIU Yong-gui, LIU Jin-liang, YANG Jian-hua, LONG Xia-feng
(College of Opto-Electronic Science and Engineering » National University of Defense Technology »
Changsha 410073, China )

Abstract: A 10-stage wave erection Marx generator with coaxial structure is designed, which realizes the miniaturization of
pulse power modulator with capacitance energy storage. Low-inductance capacitors of 3 nF are chosen as energy storage capaci-
tors, and solid resistors are utilized as charging resistors. By means of rapid discharge of each short gas spark gap and ultraviolet
coupling between stages, wave erection can be realized on the output load. Under the consideration of stray capacitance of elec-
trodes to ground, equivalent eccentric transmission line effect and circuit inductance, equivalent circuit model is constructed for
PSpice software to simulate the operation process. Under low charging voltage of 7 kV and 11 kV, preliminary experimental re-
sults are achieved. The output voltage waveforms are close to square wave, which are much improved compared to the traditional
Marx generators’ triangle wave form with large rise time. For both situations of 7 kV and 11 kV charged, the full width half
maximum of output voltage is 40~50 ns, and the rise time is more than 10 ns, while the amplitudes are 41 kV and 57.5 kV, re-
spectively. Experimental results and calculated results agree basically.

Key words: Pulsed power technology; Marx generator; Wave erection; Low-inductance capacitor;  Self breakdown

gas spark gap



