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Development of an image sensor using radiation—tolerant active—-matrix HEED
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Summary Active-matrix high-efficiency electron emission device (HEED), cold cathode, makes it possible
to provide an image sensor by pairing with a photoconductive film. In this study, we improved the radiation-
tolerance of active matrix HEED. By pairing the radiation-tolerant active-matrix HEED with the high-gain
avalanche rushing amorphous photoconductor (HARP), ultrahigh-sensitivity photoconductive film, we
developed the radiation-tolerant HEED-HARP imaging sensor. The image sensor worked continuously in the
environment of gamma ray irradiation, the dose rate at 480Gy/h, the total dose up to 21kGy. Additionally, we
studied the feasibility of radiation-tolerance improvement of active-matrix HEED and the reduction of noise by
using amorphous silicon photoconductive film instead of the HARP photoconductive film. As a result, we got
the prospect of our radiation-tolerant image sensor improvement.
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