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Development of semiconductor devices with high radiation tolerance
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Abstract

We aim to enhance radiation tolerance of semiconductor devices, which are considered unstable to operate in a radiation
environment. In particular, semiconductor devices to be mounted on robots to be used for decommissioning work at the
Fukushima Daiichi Nuclear Power Plant are required to have high radiation tolerance, and it is necessary to develop such
devices as soon as possible. In this project, we evaluated the radiation tolerance of memory devices, which were found to
be a major cause of instability in the operation of microcontrollers mounted on robots, focusing on the memory structure
and data transfer method. It was confirmed that although the structures were made smaller and more complex to increase
memory capacity, this resulted in lower radiation tolerance. It was found that the SLC memory, which has a simple device
structure, should be adopted for the memory with high radiation tolerance, and that the SLC method can operate without

failure up to 0.72 kGy of y-ray irradiation dose.
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Tablel. Operation of Raspberry Pi by various micro
SD card after y-ray irradiation. When the OS boot
up/did not boot up, the circle/cross (o/x) described in
the table.
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Figure 1. Sequential write speeds for micro SD cards
before and after the 0.24 kGy y-ray irradiation.
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