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Research Article
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Abstract

A high-current pulse forming network (PFN) has bdereloped for applications to artificial solar-digeneration. It
is switched by static-induction thyristor (SIThyhdais capable of generating pulsed current of ~Ka7for a time
duration of ~ 1 ms. The SIThy switch module is mé#uht it can be controlled by an optical signal @rcan be operated
at elevated electrical potential. The experimeaported in this paper used two switch modules eoted in series for
maximum operating voltage of 3.5 kV. The experiraémesults have demonstrated a pulsed high-cugenerator
switched by semiconductor devices, as well as ¢iméral and operation of SIThy for pulsed power agtlon.

PACS codes: 84.70.+p; 94.05.Rx; 85.30.Rs
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1. Introduction

Pulsed power is electrical energy released in @ skort period. It is characterized by instantaiseloigh
power and short pulses. It has applications inretaof fields including material, environment,caterator,
space, and bio-medical scierfc®.

One of the potential pulsed-power applicationshie artificial solar-wind generation, which is being
developed as a research platform for studying magsail. It requires a pulsed power source thatddve a
current on the order of 10 kA for at least a fevlissiconds’™

Switching devices are the key components in pupsmeer generators. Traditional high-current switches
are either spark gaps or ignitrons, but they atesndable for applications that require repetitaved stable
performance. Solid-state switches are more prefierabspecially semiconductor devices. Although
semiconductor power devices have been widely usqulised power circuitd;*® those with high-current
capability are not so popular because of the limite in the current density that can be switchgdab
semiconductor. Among various types of semiconduptaver devices, thyristors are relatively high eutr
capable switches due to their special junctioncsting, especially the static-induction thyristofT(8y) which
has balanced specifications between switching speddurrent capability.™®
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