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One type of high voltage bipolar square pulser based on
all-solid-state switch devices
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Abstract; In order to meet the requirement of sterilization experiments under high-voltage pulsed electric
field, a layout of high-voltage bipolar square pulser was proposed based on the combination of classical
Marx generator and all-solid-state switching devices. The latter was chosen to take the place of spark gap
switches and passive isolation elements. The core of high voltage pulser is the active charge-discharge Marx
generator to realize the energy compression. In addition, the polarity alteration of output pulses was realized
by a full bridge solid-state modulator. The pulser’ s structure, working process, control strategy and the
load adaptability were illustrated. In fact,in Marx generator IGBT was taken as switch devices to form main
circuit. In addition, the switch situation of synchronous trigger circuit was decided by the control circuit
through the optical fiber, and signal transmission and electrical isolation were realized by the contol circuit
with isolated power supply modules. Compared with the conventional bipolar high voltage pulser, this cir-
cuit has better performance such as simple structure, good load adaptability, control ability of output pulse
polarity and steep pulse front. Moreover, it is feafured by the adjustability of output pulse’s frequency and
width and voltage amplitude. The test data shows that this pulser can generate bipolar pulse. The amplitude
ranges from —7 to 7kV, pulse per second is from 1 to 1 000, and pulse width is from 2 to10 ps. Therefore,
it is competent for further research on sterilization experiments under high-voltage pulsed electric field.
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Fig. 4 Control strategy and output pulse sequence of

bipolar square pulser
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