55 35 %4 8 1 (N G S T A S <} Vol. 35, No.8

2023 4F 8 H HIGH POWER LASER AND PARTICLE BEAMS Aug., 2023

Jk R EA

—MEAAELEHN LC TR BIREMNIEIT

Wy A&, EH%, F M, HKRA
(PG A3 K2 WU PR S H A e, WA 610031)

 OE: S LC IR IE R HAG 0 T S A 4 v L i e el R S N, R T — R R TR
SR Y R A 0, AR LC SR S O B TR MR E TAERE 1, RIS SR B T 3 F Al B 9 i G 0 A s o ARk,
i 4592 7 58 RE % AR R T S B0 I T R RIS FRL, B R T Xt A R R I S RSB R AR D . WIS A SRR,
Pt A LR I B G I LT, 1% A TR BB 68 % LT R R A R T, B R LR R 2E /N T 5 Ve

KHIA: LCIEMR; 7o i M I B B M fkool Dy 3 3 p M

mESES: TN XEARED: A doi: 10.11884/HPLPB202335.230002

Design of an LC charging power supply with a boost structure

Yang Shaojie,  Wang Bangji, Li Wei, Liu Qingxiang
(School of Physics Science and Technology , Southwest Jiaotong University, Chengdu 610031, China)

Abstract: LC resonant charging scheme is suitable for high repetition rate pulse power system because of its
simple circuit structure and control method, small size and high power efficiency. To make the LC resonant charging
scheme with a higher boost range and improve its adaptability to supply voltage changes, this paper adopts a circuit
topology with a boost structure, which enables the LC resonant charging scheme to have the ability to boost and
reduce voltage. At the same time, it uses a control algorithm based on real-time energy detection, which enables the
scheme to accurately charge and discharge according to preset parameters, and enhances the adaptability to supply
voltage fluctuations. The preliminary experimental results show that the power supply can complete the regulation of
voltage rise and fall when the supply voltage fluctuates, and the maximum voltage deviation is less than 5 V, thus it
has higher charging accuracy and better charging consistency.
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Fig. 1 Schematic diagram of existing LC resonant power supply
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Fig.2 Principle of power supply
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Fig. 4 Simulation of power supply waveform under two operating modes
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