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Switched-Mode High Voltage Pulse Generator for the Purpose of Setting up
a 200J Plasma Focus Generator

H. Jafari®, M. Habibi

Nuclear Fusion Lab., Department of Energy Engineering and Physics, Amirkabir University of
Technology; P.O. Box: 15875-4413, Tehran- Iran.

Abstract:
In this research, a new design was presented in the construction of a 220VAC/15kVDC high

voltage charger based on resonant switched-mode power supply technology and a 200J/2uF
high voltage capacitor bank for setting up a miniature plasma focus generator. In the design of
the capacitor bank, symmetry in the distribution of capacitors and placement of the trigger
switch in the internal space of the capacitor bank were considered with the aim of reducing the
inductance and internal resistance that lead to the maximum discharge current in the highest
possible amount. The technical considerations related to the construction of the switched-mode
high voltage charger were fully explained. After constructing the pulse generator, the output
voltage and the voltage and current waveforms of the power switches were measured. The
results showed that while achieving the precise performance of the control and sampling circuits
of the switched-mode power supply and the low ripple of the output voltage (less than 0.2%),
the charging time of the capacitor bank was met at about 500 ms, which leads to a working
discharge rate of 2 Hz. Therefore, this switched-mode high voltage pulse generator can be used
as a feeder for miniature plasma focus devices as a low-cost, light-weight, portable and efficient
system with the aim of improving the efficiency of producing high-energy radiations.
Keywords: High voltage pulse generator, Resonant switched-mode power supply,
Miniature plasma Focus, Capacitor bank.
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