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Trigger Generator for Repetition Frequency Gas Switch of High-power CO2 Laser

ZHANG Xingliang
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: In order to improve the breakdown stability of gas switch in CO: laser, to improve the efficiency of trigger
system, and to reduce the loss of trigger system, we developed a set of high-voltage pulse trigger generator (microsecond
level) based on two-transistor forward topology. In the generator, high voltage pulses (the number is adjustable) with am-
plitude exceeding 38 kV and width of 10 ps was adopted to breakdown hyperbaric gas between electrodes of spark switch,
dry-type high-voltage transformer was used as a booster unit, and the sampling and feedback control circuit that mainly
consists of SG3525 and CD4098 was designed to monitor the situation of spark switch and control the frequency and
number of output pulses. The experimental results show that breakdown probability of this pulse trigger generator is
99.7%, the efficiency is 0.2, and the loss is 0.88 kW, when the PRF is 500 Hz. Compared to traditional trigger system, the
breakdown probability of our design is increased by 2.7%, the efficiency is increased by 0.12, and the loss is reduced by

1.512 kW.
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Fig.1 Block diagram of the pulse trigger generator
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