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Study on On-site Recovery of Integrated Circuit Failed by Gamma Ray lIrradiation
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Gamma-ray damage of IC is mainly caused by the charge-up of gate oxide with
holes. In this study, we investigated the feasibility of the recovery from the gamma-ray damage
using an microheater integrated on the IC, which might promote the discharge by heating.

A ring oscillator and a network sensor LSI were served for experiments. The frequency of the ring
oscillator changed by gamma-ray irradiation and heating. However, the frequency change was not
consistent, and we did not find a clear evidence which supported the damage recovery by heating.
Then, another series of experiments was conducted using the network sensor LSI in terms of the
current-voltage characteristics of its power supply. As a result, it was confirmed that the current
decreased by gamma-ray irradiation and recovered by heating. Regardless of this positive result, a
further study is necessary to practically utilize this effect.
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