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Design and implementation of a miniaturized high voltage power
supply for pulse traveling wave tube

Liu Yinchuan, = Gao Wenlei, Wang Yafeng, Liu Qihui, Chen Yinxing
(Beijing Vacuum Electronics Research Institute, Beijing 100015, China)

Abstract: To meet the demand of radar for miniaturization of transmitter, a miniaturized high-voltage power
supply is designed for a certain type of TWT. The high voltage power supply adopts a phase shifted full bridge
topology structure, and the high voltage rectifier circuit uses SiC diodes to improve the power density of the power
supply. The miniaturized pulse high-voltage power supply has been developed, with a cathode voltage of —6.5 kV, a
maximum working pulse width of 2 ms, and a peak power of 1600 W. The joint test with traveling-wave tube shows
that the output RF power of TWT is stable during pulse operation. The test results verify the feasibility of the design
method.
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Fig. 1 Power supply schematic diagram of grid controlled TWT
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Table 1 Main electrical parameters of TWT
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Fig.2 Design block diagram of pulse high voltage power supply
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Fig. 5 Feedback control circuit diagram
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Fig. 6 Simulation of main power circuit
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Table 3 Simulation and experimental results of collector voltage
Vcl Vcl/ Vk VcZ VCZ/ Vk Vc3 VCS/ Vk
simulation result 3884 0.597 6 2574 0.396 0 1272 0.1950
experimental result 3880 0.596 9 2568 0.3950 1290 0.198 4
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