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Design and simulation of dual short pulse transmission structure
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Abstract: The scheme of a dual short pulse output structure is proposed, according to the concept that two
microwave device driven by the same pulsed accelerator can produced stable dual-frequency high power microwave
(HPM) simultaneously. Structure model of a dual short pulse output structure is designed, which is connected to the
main switch and can transmit the high voltage nanosecond pulse generated by the switch to the HPM generator. The
two-channel pulse is produced by the same pulse source and has good consistency. In this paper, the pulse
transmission process of the dual short pulse transmission structure is modeled and simulated, and the influence of
electrical parameters such as transmission line impedance and input pulse front on output waveform quality is studied.
The risk analysis about insulation and structural optimization are completed. It is estimated that the output pulse
quality of the simultaneous output line is equal to that of the single transmission line under 4—8 ns quasi-square wave
input pulse, and the overshoot oscillation is less than 20%, the flat top oscillation is less than 1%, and it can meet the
insulation requirement.
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Fig. 1 Two-way pulse simultaneous output structure and load impedance
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Fig.2 Output waveforms under different load stabilization resistances of two ways
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Table 1 Influence of inconsistent two-way load resistances on output waveforms

port 1 port 2 output port 1 port 2 output
resistance/Q resistance/Q resistance/Q overshot/% overshot/% voltage/V

80 60 34.28 25.83 15.48 0.876

80 70 37.33 20.46 16.15 0.919

80 80 40.00 16.10 16.31 0.952

80 90 42.35 13.47 18.06 0.979

80 100 44.44 10.47 19.27 1.003
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Fig. 3 Output waveforms with discordant load impedance rate
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Fig. 4 Output pulses of two-way load impedance at the inconsistency of the start-down time
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Fig. 5 Difference of output pulses and electrical characteristics of different transmission line impedance
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Fig. 6 Effect of input pulse characteristics on output waveforms
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Table 2 Electric field and design standard of dual short pulse transmission structure’s insulation point

risk point Eppay /(kV-em™) standards/(kV-cm™)
ball-vacuum 161 21800
ball-gas 173 208011131
electrode surface 86 208l113]
insulating board 90 1040113
insulator-vacuum 70 1000416
insulator-gas 80 1040113
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