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The micro-plasma jet has been used in various fields such as materials processing, chemical analysis,
short-wavelength light source, and biomaterials treatment. The miniaturized electric power generator has been
requested to produce these plasmas in the micro-scale area, because the present large size generator limits the use of
these small plasmas. Under such background, a miniaturized Marx generator which has Bipolar Junction Transistors
(BJTs) as closing switches has been developed to generate micro-plasma jet. In the miniaturized Marx generator, BJTs
were operated in avalanche mode to obtain a faster switching speed with nanosecond regime. In this paper, three kinds
of BJTs which have different collector current are evaluated as closing switch, and the micro-plasma jet is generated
by the miniaturized Marx generator. The generator is able to output -2.5kV voltage, 38ns pulse-width by series BJTs
for cutting load current. It has been found that the dependence of length of micro-plasma jet was different from load
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current.
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Fig. 1 Circuit diagram of Miniaturized Marx generator.
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Fig. 4 Capacitor voltage waveform (Ve) and collector
current waveform (Ic). (a) When BJT was
operated in normal mode. (b) When BJT was

operated in avalanche mode.
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Fig. 6 Current characteristic as a function of Vc.
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Fig.8 Switching time characteristic as a function of Ve.
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Fig. 10 Circuit diagram of Miniaturized Marx generator.
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