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Series and Parallel High-voltage Pulse Technology for Solid-state
Switches Based on Timing Control
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Abstract: In response to the high-voltage steep pulse application demands such as those in the biomedical indus-
try, a series and parallel high-voltage steep pulse generator circuit based on solid-state switches is designed, and a novel
pulse steepening method is proposed by combining the timing control technology. The key to pulse steepening, the sys-
tem’s working process and the main points of design are analyzed theoretically. This method can better reduce the influ-
ences of stray parameters, wiring inductance and wire inductance on the switching speed after adding the switching
tubes. An experiment was carried out with a 2 kV high-voltage DC power supply and a load resistance of 110 (), and
experimental results show that the rising edge of load pulse signal was 50 ns approximately, the falling edge was 70 ns
approximately, and the output current amplitude was 18 A approximately. The half-height width of the minimum pulse

width signal was 100 ns, and the system’s minimum resolution was 5 ns, which can realize a flexible adjustment of 5 ns

pulse width step by step. The maximum pulse width was related to the energy storage capacitor.
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Fig. 1 Loop topology formed by high-voltage

steep pulse
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