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Development of miniaturized electron sources for electron and imaging device
with radiation tolerance of 10 MGy and temperature of 300 degrees in Celsius

GOTOH, Yasuhito
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In order to develop the electron devices and imaging devices that have
tolerance against high temperature and radiation, several kinds of insulating thin films such as
silicon dioxide, silicon nitride, and aluminum oxide were prepared and their insulating properties
have been examined. The fabrication process of the field emitter arrays with the insulating layer
consisted of two different insulating materials was established. Sufficient amount of electron
current was obtained with the fabricated device. The electron emission properties of the field
emitter arrays were tested under the dose rate of irradiation of 1 kGy/h, and it was found that the
field emitter array worked at least to the accumulated dose of 2 kGy. Considering that the actual
activated time for one emitter is short, it was proven that the field emitter array has sufficient
radiation tolerance.
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