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Radiation-induced increase in local temperature and its effects on soft error
tolerance
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A radiation strike may lead to a malfunction of semiconductor devices. It is
often called "soft error”, which is triggered by the carriers such as electrons and holes generated in
the struck materials. The struck of radiation may also deposit the thermal energy. It increases the local
temperature of the struck materials. This temperature increase is studied with the technology of
numerical device simulation in conjunction with a newly developed model: an ambient-temperature control
model. An analysis with an circuit example in a 200-nm SOI-CMOS technology reveals that the local
temperature increase leads to the enlargement of the noise signal. This indicates that the circuit
soft-error tolerance estimated without the temperature increase may be higher than it really is. It is,
nonetheless, demonstrated that the difference is small, less than 10%.
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