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Analysis of a Novel Zero-voltage-transform (ZVT)
High Voltage DC-DC Converter

LIU Xiao-bao, SHI Yu-jie, LUAN Hai-yan
(College of Information Engineering, Information Engineering University,
Zhengzhou 450002, China)

Abstract: A new choice for the implementation of an isolated de-de converter operating with a high output voliage
and supplied by an unregulated low input voltage are presented in this paper. The proposed topology is especially
qualified for the implementation of traveling wave tube amplifiers (TWTA) urilized in telecommunication satellite
applications due to their low mass and volume and high efficiency. The main advantages of the converter are soft-
commutation in all power switches, constant switching frequency, PWM meodulation and integration of the compo-
nents intrinsic elements (distributed transformer capacitance, leakage inductance and power switches capacitance).
At the same time, the voliage across the main power switches is low by using the active clamping technology. And
dual-voltage commutate technology which is used in the output overcomes some disadvantages ol traditional high
voltage power supply scheme, such as high boost-multiple, big volume and difficulty of execution, The steady-state
operating principle of the circuit is analyzed and deduced in detail in the paper, the equal circuits of cach swirching
mode are given, and some main mathemartical analysis results are also given, such as the relationship between the
clamping voltage and the input voltage and the condition of solt commutation of all power switches. The PSPICE
simulation is carried out, and the results verify thar the proposed converter is suitable to unregulated low input volt-
age, high output voltage and high frequency switching power supply with high-efficiency.

Key words: Active clamping; push-pull; dual voltage; high-voltage convert; soft switching; traveling wave tube am-

plifier; resonant
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Fig. 1 Power circuit topology of active clamping
push-pull dual-voltage converter
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