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Fig.1 Bipolar Marx circuit based on multiple transformers
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Fig.3 Sequence diagram of control signals
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Tab.2 Performance comparison of various magnetic materials
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Bipolar Marx circuit based on multiple transformers

WU Zhao-kang, CHEN Xi-you, MU Xian-min, WU Mao-peng
(School of Electrical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract; Existing high-voltage generator technologies, such as Tesla transformer, LTD circuit and pulse forming
network (PFN) , have the problems of being sensitive to frequency, weak load capacity and disability to work re-
peatedly. This paper proposes a scheme of bipolar high-frequency high-voltage generator which combines the all-sol-
id Marx generator and the transformer technology. The main circuit of the system is composed of two sets of Marx
generators and multiple sets of transformers, which is isolated from the control circuit by optical fiber and opto-cou-
plers, and the electric power drive chip is supplied by bootstrap circuit. Firstly, the topology of bipolar high voltage
source designed in this paper is analyzed and the required parameters are calculated. Then the feasibility is verified
by SIMPLIS circuit simulation software. Finally, a prototype is developed and its performance is tested. The theoret-
ical and experimental results show that the designed bipolar high voltage source can produce square waves with am-
plitude range of 0 ~8 kV and frequency range of 20 ~40 kHz, with stable and adjustable working frequency and
strong load capacity.

Key words: bipolar;all-solid-state Marx circuit ; transformer ; high-frequency and high-voltage



