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High-power picosecond pulse source based on high
trigger signal and power synthesis

Zhang Yaru, ChenXi, LiYang, YangHongchun, WeiZhaohuan
(School of Physics, University of Electronic Science and Technology of China, Chengdu 611731, China)

Abstract: For the attack, interference and detection of the target, the amplitude of the UWB time-domain pulse
source directly affects the intensity and effect. The Marx circuit based on avalanche transistors is widely used to
generate such signal sources. The traditional Marx circuit can increase the amplitude of the output voltage to a certain
extent. However, due to the low power capacity of the avalanche transistor, the output voltage of the Marx circuit of
the avalanche transistor is low. The amplitude will reach saturation with the increase of the number of stages. To
generate a higher amplitude pulse signal, this study comprehensively adopts the means of increasing the trigger signal
and using a broadband power combiner. Finally it uses a 26-level Marx circuit as the trigger signal, by the method of
4-channel 40-level Marx circuit for power synthesis, the output voltage amplitude is 8.7 kV, the rising edge is about
180 ps, and the impact of high trigger signal on the avalanche transistor Marx circuit is analyzed through mechanism.
The experiment was confirmed.
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Table 1 Avalanche transistor specifications
collector-base collector-emitter collector-emitter emitter-base continuous collector peak collector
voltage Ucpo/V voltage Ucgs/V voltage Ucgo/V voltage Ugpo/V current /o/V current /on/V

260 260 100 6 500 60
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Table 2 Technical indexes of power distributor

it frequency/ insertion loss/ input output isolation/ impedance/ power rating/W
item

MHz dB VSWR VSWR dB Q splitter combiner
2-way 500~8000 <15 1.15:1 1.11:1 27 50 30 2
4-way 380~2700 <0.6 1.7:1 - 19 50 30 2
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Fig. 5 Effect of single-board stage and trigger voltage on output voltage, respectively
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Fig. 7 Waveforms before and after the delay adjustment
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