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Design of Travelling Wave Tube Power Supply under
Multi-mode Control

ZHANG Jun, LU Xiaoyue, XIONG Jie, LU Ling, LI Hui, LI Yu
(Xi’an Radio Technology Research Institute, Xi’an 710100, China)

Abstract: Since there is only one working mode of continuous wave or pulse after the design of a traditional
spaceborne travelling wave tube(TWT) amplifier is finished and the output power at the saturated working point is fixed,
a novel design scheme for space TWT power supply is proposed, which is compatible with multiple working modes
including continuous wave and pulse. The TWT power supply and multi-mode TWT designed through this scheme are
integrated into a multi-mode TWT amplifier, which have functions of continuous wave mode, low repetition rate pulse
mode, high repetition rate pulse mode and adjustable on-orbit power. As a result, it can be applied to communication,
navigation, data transmission and remote sensing observation satellites, thus making the on-orbit reconfigurable load
possible. Through a simulation test, it is found that the power efficiency of the multi-mode space TWT reaches 94%, the
repetition frequency range covers the continuous wave up to 10 kHz, and the adjustable output power ranges between 47
and 53 dBm.
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Fig. 1 Block diagram of principle for multi-mode

TWT amplifier
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Fig. 2 Block diagram of principle for multi-mode TWT
power supply
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Fig. 6 Transmission protocol of satellite platform

gating signal
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Fig. 11 Relationship among cathode current, output

power and anode voltage
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Fig. 13 Simulation results of loop characteristics
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