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Fig.1 Schematic diagram of main circuit
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Fig.2 Equivalent circuit of generator
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Fig.3 Simulative curve of main circuit
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Table 1 Characteristic parameters of pulse

for different voltages

BEBEME /V BKMEE /v (AR S /ns B TE /ns

4000 2000.60 5.15 54
2000 1000.30 5.15 56
1000 500.15 5.15 59
500 250.08 5.15 57
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Fig.6 Simulative curve for different inductances
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Table 2 Parameters for different embedded
conductor lines of PCB

[/ mm w/ mm h/mm L/nH
5 3 0.035 1.8
15 10 0.035 52
15 10 0.035 52
35 15 0.035 15
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Fig.7 Simulation of circuitry inductance
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Fig.8 Simulative pulse train
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Fig.9 Design of main circuit
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Fig.10 Test of main circuit
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Modeling and design of main circuit for electrical fast

transient pulse/burst generator
ZHU Wu,WU Shibing
(Electronic and Information Engineering College ,Shanghai University of Electric Power,Shanghai 200090, China)

Abstract: In order to improve the output waveform quality of electrical fast transient pulse/burst generator,
the working principle of its main circuit is analyzed,the equivalent circuit of pulse train generator is
established ,the charge/discharge process of energy-storage capacitor in equivalent circuit is studied,and the
electric network analytical method is applied to deduce the mathematical analytical formula for high voltage
pulse waveform. The parameters of main circuit are determined based on the time characteristics of pulse
waveform and the simple variable method and Pspice simulation are applied to study the amplitude
characteristics of pulse peak for the appropriate selection of sharpening capacitance. The effect of parasitic
parameters on the output waveform is considered and the square-wave controlled switching is used in the
main circuit model of pulse train to simulate the output waveforms of pulse train,based on which,the main
circuit of electrical fast transient pulse/burst generator is designed and the test platform is built. Test results
show that,the rising edge,half width and amplitude of single high-voltage pulse all meet the requirements of
[EC61000-4-4 ,verifying the rationality of main circuit parameters.
Key words: electrical fast transient pulse/burst generator; electric network analysis; structural parameters;

simple variable method; Pspice simulation; testing; models
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