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Embedded System Using a Radiation-hardened Processor
(Contract Research)
— FY2022 Nuclear Energy Science & Technology and Human Resource Development Project —

Collaborative Laboratories for Advanced Decommissioning Science,
Fukushima Research Institute, Sector of Fukushima Research and Development
Japan Atomic Energy Agency
Tomioka-machi, Futaba-gun, Fukushima-ken

Okayama University

(Received November 27, 2023)

The Collaborative Laboratories for Advanced Decommissioning Science (CLADS), Japan Atomic Energy
Agency (JAEA), had been conducting the Nuclear Energy Science & Technology and Human Resource
Development Project (hereafter referred to “the Project”) in FY2022.

The Project aims to contribute to solving problems in the nuclear energy field represented by the
decommissioning of the Fukushima Daiichi Nuclear Power Station, Tokyo Electric Power Company
Holdings, Inc. (TEPCO). For this purpose, intelligence was collected from all over the world, and basic
research and human resource development were promoted by closely integrating/collaborating knowledge
and experiences in various fields beyond the barrier of conventional organizations and research fields.

The sponsor of the Project was moved from the Ministry of Education, Culture, Sports, Science and
Technology to JAEA since the newly adopted proposals in FY2018. On this occasion, JAEA constructed a
new research system where JAEA-academia collaboration is reinforced and medium-to-long term
research/development and human resource development contributing to the decommissioning are stably and
consecutively implemented.

Among the adopted proposals in FY2022, this report summarizes the research results of the “Embedded
system using a radiation-hardened processor ” conducted in FY2022.

The present study aims to be developing a radiation-hardened optoelectronic processor with a 10 MGy
total-ionizing-dose (TID) tolerance, a radiation-hardened processor without any optical component with a 4
MGy TID tolerance, a radiation-hardened memory with a 4 MGy TID tolerance, and a radiation-hardened
power supply unit with a 1 MGy TID tolerance. Moreover, Japanese research group will support radiation-
hardened field programmable gate arrays, power supply units, and radiation-hardened optical systems for
radiation-hardened robot systems and radiation sensor systems developed by UK team. Finally, we will
provide our radiation-hardened robot system which can identify the intensity and type of radiation.

Keywords: Processor, Optoelectronic Device, Radiation-hardened Device, Field Programmable Gate Array,
Programmable Device, Scintillator, Total-dose Tolerance, Radiation-hardened Robot

This work was performed by Okayama University under contract with Japan Atomic Energy Agency.
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