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Abstract

In the present study, we have measured and evaluated basic performance of a 5.8GHz
magnetron, such as DC-RF conversion efficiency, a curve of anode current vs. free-running
frequency, a Q value, etc.

Studies on a magnetron for Wireless Power Transmission (WPT) have mainly been
conducted with a cooker-type 2.45GHz magnetron. On the other hand, recent researches on
SPS models have been designed at a frequency band of 5.8GHz. The present study
contributes to system designs of WPT for recent 5.8GHz SPS models.

From experimental results, DC-RF conversion efficiency of a current 5.8GHz
magnetron was measured to be about 40%; on the contrary, a current cooker-type 2.45GHz
magnetron has around 70% DC-RF conversion efficiency, when a magnetron is operated by a
DC stabilized power supply.

Next, we confirmed that the variation of the oscillation frequency is large enough to
set up a Phase-Controlled Magnetron (PCM), so that a 5.8GHz PCM can be stably controlled
as well as a 2.45GHz PCM.

With regard to a Q value of a 5.8GHz magnetron, it degraded more than 10 times
compared to that of a 2.45GHz magnetron. One of the causes is overheat of the cathode
filament due to excessive back bombardment energy. The back bombardment energy in a
current 5.8GHz magnetron was calculated to be generated twice more than that in a current
cooker-type 2.45GHz magnetron from experimental results.

The problems of both decrease of DC-RF conversion efficiency and excessive back
bombardment energy are necessary to be solved, since they will bring other problems such as

thermal problems and longevity problems of a SPS transmitting system.

* Presented at the 8t SPS Symposium, 16-17 September, 2005
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