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Design example of a triple modular redundancy
ALU and register-file for RISC-V processors
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Research Background
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Under a strong radiation environment such as nuclear power plants,
processors must have high-radiation tolerance.
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Currently available processors are always weak for radiation and are
easily broken by radiation for a short period.
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Permanent failure

« BEFEOTOEy S (IREHRIZ L THESS
> IEHER DR LNRIE T CIXIEE (Z5Edn

The life-time of processors under strong radiation environments is very
short.

Processor
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Life span under the radiation environment of 1000Sv/h
such as Fukushima Daiichi Nuclear Power Plant
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Increasing radiation tolerance

« RFNREERD IR ATRIRE
> BEARTHIEFREROEM

Under a strong radiation environment such as nuclear power plants, the
risk of permanent failure is increased.

« BEARNGHEZTS
> ZEBET X TIOFrEeANTHA

We use a triple modular redundancy for a processor design.

In thigC 1case, even if a part of a processor is broken by radiation, the operation can be kept
correctly.
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No radiation-hardened processor
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Example of a register-file
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If no radiation-hardened
processor has a permanent
failure, the processor cannot
work correctly.
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Radiation-hardened processor design
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Triple-modular-redundant implementation
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