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Supply for Ion Thruster
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Abstract: In order to further improve the reliability and service life of the ion thruster, a screen supply test
prototype with high efficiency and reliability was designed by using six power modules in series. Each module ad-
opted full bridge LLC resonant converter. And the transient current stress of the switch as well as the performance
of the screen supply module were tested when the thruster was ignited. The results show that the screen supply
module can be turned on and off with zero voltage and zero current by using full bridge LLC resonant converter,
and the conversion efficiency of the whole power supply can be increased to 96.9%. While the output voltage of a
single power supply module is 210V, the peak value of AC voltage is not more than 250V in the internal power
supply module. This can simplify the difficulty of high—voltage insulation design. In addition, owing to the cur-
rent limiting action of the larger primary resonant inductance, the transient current of the switch is only 40A
when the thruster is ignited. This design can effectively improve the efficiency and reliability of screen supply,
and can be applied to the electric propulsion system of deep space exploration spacecraft such as asteroid explo-
ration.
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Fig. 1 Functional block diagram of the screen supply
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Fig. 2 Basic circuit of full-bridge LLC resonant converter
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Fig. 3 Gain frequency curve of full-bridge LLC resonant

converter
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Fig. 9 Experimental waveform of screen supply
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