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Design of a broadband high power directional coupler
for suppression of multipactor

QIN Chu',ZHANG Heng' ,QU Wenxing’ , CUI Wanzhao'
(1. China Academy of Space Technology(Xi’ an) ,Xi’ an 710000, China;

2. China Xi’ an Satellite Control Center,Xi’ an 710100, China )
Abstract; In the satellite payload system, 3 dB directional coupler has been widely used as a key device
in microwave engineering. In the spatial vacuum environment, resonant discharge is often caused by
micro discharge effect which due to high-power working conditions, which would affect the performance
and service life of the directional coupler. In the device design, the micro discharge effect should be fully
considered and effective suppression measures should be adopted to ensure the stability and reliability of
the device on orbit. By analyzing the working principle of directional coupler and the differences between
couplers with different structures, and the mechanism of micro discharge effect in vacuum environment is
described, the design method of coupling line structure coupler which based on parity model analysis is
adopted, and the high thermal conductivity material which called Rogers TC350 + is selected as the
coupler medium. The product is processed by multi-layer mixing of soft substrates. Through simulation
test and measurement in the vacuum environment, the results show that this kind of design method for
broadband high-power directional coupler can effectively suppress the multipactor effect, which the
working performance of the coupler is ensured.
Key words : directional coupler; 3 dB synthetic bridge ; multipactor effect; coupling structure ; broadband
high power
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Fig.1 Coupling structure directional coupler
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Fig.2 Simulation results of the directional coupler
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Tab.1 Simulation index of the directional coupler
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Fig.3 Simulation model of the directional coupler
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Fig.4 Simulation curve of the directional coupler
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Fig.5 Physical object of the directional coupler
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Tab.2 Measurement results of the directional coupler
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Fig.6 Measured curve of the directional coupler
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Tab.3 Test environment parameters

of the directional coupler
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Fig.7 Testing scene of the micro-discharge test
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