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Improvement of stability and life of radiation and high temperature tolerant
vacuum electron devices by lowering of operating voltage
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Properties of the cathode material for field emitter arrays, which can be an
electron device in radiation field or high temperature, was investigated. The nitrogen composition,
crystallinity, electric resistivity, and hardness were evaluated for hafnium nitride thin films.

The relationships between the nitrogen composition and the film properties were obtained.
Fabrication process of the field emitter array with hafnium nitride was examined. Prior to the
practical fabrication, insulating property of a three layer insulator was investigated. Field
emitter arrays were practically fabricated, and the electron emission properties were investigated.
Amplifiers and oscillators with field emitter arrays were investigated and examination of emission
property measurements under radiation filed were performed in order to show the field emitter arrays
as a practical radiation tolerant electron device.
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