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Design and Analysis High VVoltage Power Supply
Applied to Traveling Wave Tube Amplifier
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ABSTRACT

This paper describes the design and analysis of buck current-fed full bridge
converter applied to Traveling Wave Tube Amplifier (TWTA). The inductor of energy
storage component on high voltage side of transformer is not obtainable for high voltage
high power application, thus limiting available circuit topology. However, the current
source type converter can satisfy this application. The single stage version of the current
source type converter includes isolated boost type, push-pull type and resonant mode
of variable frequency. The first two demanding additional start-up circuit and the third
one easily interfacing the modulating operation of radio frequency of TWT owing to its
nature of variable switching frequency, they all can not adequately apply to TWTA.
The two stages version mainly consists of buck voltage-fed and buck current-fed full
bridge converters. The effective duty ratio of full bridge of the front is lower than those
of the latter and the front is prone to experience to the flux imbalance problem of
transformer. For these reasons, buck current-fed full bridge converter is a better choice
to realize TWTA. In this paper, operation principle and computer simulation of buck
current-fed full bridge converter will be presented to verify theorem analyses.
Experimental results of laboratory prototype, 100kHz ~ 10kV and 1kW output, can
proof the feasibility of circuit topology.

Key words : TWTA ~ TWT -~ high voltage power supply ~ buck current-fed
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