55 34 555 11 ) o OOt 5 kK OF K Vol. 34, No. 11

2022 4F 11 HIGH POWER LASER AND PARTICLE BEAMS Nov., 2022

Jk R EAR

£ F Boost F TR 1 ) I B W 4R 1
Bk v 4 2 38 O 1

BHEE, Bk, £ #, MK, K#KFE, £ F
(FfE R AR T2, Wi 5 FH 421001)

W OE: AR R T K AL 3 A 00 K b 2 R R N B 5T R B OBUAR P K e A A L AR T
Jok w80 SR T A, 33 A TR T OB P R e K o e R R B R TR oK . B ITE T — & 5 T Boost A P 5 il 11 1 i XL
BV K i e A= 2, % K AR i 45 G boost HL I 5 Marx & A= 4% 4R A, SEIL T BAT I R ) Be 04 SRR Ik e i 7R A, L
) D e RS W L S R LA P Bk e K A i 0 G R AT BURE , O S 0 3 DSP Ab BE A, S0 B 04 I F AT 3R A A
AT % B XA M Jok o VA B A 1 o Ry T TR R O R E A R AT M S AR E M, X 5 R UG (I BUAR P ik e
RAEMRMAT T EMSLIIT . TR R R, M4 A E7E 100 V B, 7] 7= 4 5 5 00 % 5 kHz, ik ol 58 B 5~ 10 ps.
FL S W 2.0 KV (9 10 058 {00 AT M Ik o bl T o 32 K oo el DR R B Ak B, (8 TG, S50 K, vl RO b
B W 1) UK P B A TE () ik o

X . TR Bk ovb R UE ; boost HL B ; Marx & AR s RUMR 1 Bk s 06 (0 RGN 5 AT BR 4 R

RESES: TMS23 MEARE: A doi: 10.11884/HPLPB202234.220179

Development of constant peak bipolar pulse generator
based on Boost closed-loop control

Peng Yuanyuan, Chen Wenguang, Lu Yang, LiuZhijian, Ou Linxiang, Zuo Qian
(School of Electrical Engineering, University of South China, Hengyang 421001, China)

Abstract: In the application of pulse power technology in tumor ablation, sewage treatment and other fields, it
is found that bipolar electric pulse is often better than unipolar electric pulse, which greatly stimulates the research and
development demand of bipolar high-voltage pulse power supply. A constant peak bipolar pulse generator is designed
based on Boost closed-loop control. The generator perfectly combines the characteristics of Boost circuit and Marx
generator to realize the generation of bipolar pulse with boost function. The peak detection circuit is used to sample the
peak value of bipolar pulse and feed it back to DSP to realize closed-loop control, so as to realize the output of
constant peak bipolar pulse. To verify the feasibility and stability of the proposed topology circuit, simulation and
experiment of the developed 5-stage constant peak bipolar pulse generator are carried out. The experimental results
show that when the input voltage is 100 V, a constant peak bipolar pulse waveform with repetition frequency of 5 kHz,
pulse width of 5-10 ps and voltage amplitude of £2.0 kV can be generated. The pulse power supply uses modular
design, which is easy to cascade, compact, and can flexibly output bipolar or unipolar positive (negative) pulses with
constant peak value.
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Fig. 1 Structure block diagram of constant peak bipolar pulse generator with boost closed loop control
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