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Core reset in a magnetic pulse compression switch of
an excimer laser power supply

LI Yan-chao, YOU Li-bing, WANG Qing-sheng, YU Yin-shan, FANG Xiao-dong
(Institute of Optics and Fine Machanics, Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences,

Hefei 230031, China)

Abstract: In order to solve the core reset problem of a magnetic pulse compression switch in a high repetition rate
excimer laser power supply, the working process of the magnetic switch was analyzed. With the theoretical analysis as a
guide, combined with the operating characteristics of the magnetic switch, an accurate reset circuit was designed. The
saturated magnetic switch can be reset quickly and precisely by this circuit. After measuring the performance of the reset
circuit, the reset current subsided in 200ps after the magnetic switch saturated. The results show that the design can meet

the requirement of the power working at 4kHz repetition rate. The research is helpful for the design of high repetition rate
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excimer laser power supply in the future.
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Fig. 1 Hysteresis loop of the typical soft magnetic material core
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Fig.2 Simplified circuit schematic of three-stage magnetic pulse com-

pression

TG AR B4 FUR B /N T AT A9 R oy
TR P 5 P AR AR AR, H 3% 19 91 35 S 40
SRS, BE R LR FE R A B R S 2, S B
kb SERE R AR . R SR AR R SRR,

P 3 D SRy 3 % ff ik i s 4 FL A RO 7R T
K, &3 ATV E A ) 2ot kb ki R 50)m
v S K ) IR PR R R i R T, i 1 R
5 FEL HS 18 Jk v B B8 6 2 HE T SO BRIk
iR 4 2R 48 AT LA FH B 9 1 0T 2 TR L DR
SRS S | TR oZ R O LR T PN o
BN 3 PREITRA NS TE]

Fig.3 Typical capacitor voltage waveforms of three-stage magnetic pulse

compression circuit
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Fig.4 Simplified circuit schematic of the common reset circuit
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Fig.5 Simplified circuit schematic of the designed reset circuit
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Fig. 6 Hysteresis loop of amorphous material
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Fig.7 Filter output waveform diagram
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Fig.8 Current waveform of reset power supply
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Fig.9 The reset current waveform of the common reset circuit
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Fig. 10 The reset current waveform of the designed reset circuit
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