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Microwave Breakdown and High-Power Handling Capability of
Circular Waveguide Cavity Filter
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ABSTRACT . .

In this paper, a mircrowave breakdown of X-band circular waveguide cavity filter, which occurred during ground test, was
introduced, and electro-magnetic field simulation results to identify a root cause, and the analysis of possibility of its
occurrence on orbit operation were presented. Filter modeling for simulation was conducted with a commercial tool
(FEST3D), and electric fields inside the filter were monitored at the input of 1 W continuous wave. In our observation, strong
electric field intensities were monitored on the tuning screws especially at the input of band-edge frequencies. The threshold
power levels for the breakdown were also estimated and compared with the input power levels actually injected to the filter.
From this estimation, we could figure out that the power exceeding the breakdown threshold was injected to the filter so
that strong electric fields were generated and temperature increased high, and this became a root cause of the electrical
short. Our further analysis showed that this kind of microwave breakdown is not likely to occur on orbit operation, and
multipactor is expected not to occur at the input of band-edge frequencies. As a measure to prevent the microwave

breakdown, we suggested to avoid the injection of band-edge frequencies and inject lower power levels to the filter.
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