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The enhancement of the radiation tolerance of electronic components
in robots working in nuclear reactors
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Abstract

The utilization of remote-controlled robots is imperative in operations conducted within hazardous environments, such
as those characterized by radiation irradiation, where human access is restricted. In addressing this challenge, the present
study evaluates the radiation tolerance of consumer-grade single-board computers (SBCs) and flash memory devices under
gamma-ray irradiation. The results indicate that certain SBCs exhibit sufficient radiation tolerance, maintaining
functionality even after irradiation to high radiation fluences. Of note is the finding that pSLC flash memory exhibited
superior radiation tolerance compared to other memory types, maintaining data integrity even at higher fluences. The
employment of consumer-grade electronic components in radiation-tolerant robots is a potential avenue for cost-effective
and expeditious deployment in nuclear decommissioning and other high-radiation applications.
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Table3 Confirmation of activation of SBCs
after gamma-ray irradiation.
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Figurel. Boot ratio of the flash memory to
the dose of gamma rays.
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