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Research on design and performance of the microsecond atmospheric pressure
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Abstract: Tesla transformer has the advantages of high ratio, small size, light weight, high energy transmission
efficiency and compact structure. It is widely used in the field of repetitive pulse sources, but its low repetition rate
is the main factor limiting its development in plasma applications. In this paper, based on a spiral Tesla transformer,
a repetitive microsecond pulse generator is designed. The influence of parameters such as capacitance on the output
characteristics of the pulse source is studied. The control requirements of the thyristor conduction timing for the
repetitive pulse source are proposed. An atmospheric pressure plasma generating device was built to study the
effects of different pulse repetition frequencies, different power supply voltage amplitudes and different electrode
spacings on the dielectric barrier discharge characteristics. The results show that the reduction of electrode distance,
the increase of frequency and voltage will increase the number of unit discharges and improve the uniformity of

discharge.
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Fig. 1 Schematic diagram of high voltage pulse generator

circuit
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Tab. 1 Detuning coefficient  , peak ratio &k and energy
efficiency under different C,and C,

C,/uF C,/pF o k 7(%)
6.04 203 2.528 123 40.5
6.04 348 1.474 108 64.2
6.04 524 0.979 86 61.6
12.05 203 5.044 108 15.7
12.05 348 2.942 121 40.3
12.05 524 1.954 116 56.3
18.14 203 7.593 88 6.9

18.14 348 4.429 115 24.2
18.14 524 2.942 118 39
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Fig. 2 Thyristor S, shutdown success waveform
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Fig. 3 Schematic diagram of pulse source loop control signal
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Fig. 4 Repetitive microsecond pulse output waveform
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Fig. 5 Dielectric barrier discharge experimental device circuit
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Fig. 6 Dielectric barrier discharge electrode structure diagram
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Fig. 7 Dielectric barrier discharge electrode picture
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Tab. 2 Dielectric barrier discharge experimental device circuit

S/mm UyVv U,/kV L/mA %o P

0.5 37 4.6 70 a
1.0 48 7.0 90 b
1.5 58 9.0 110 c
2.0 67 9.4 130 d
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Fig. 9 Phenomenon of the effect of different voltage amplitudes

on discharge characteristics
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