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[Purpose and Background of the Research]

Soft error originating from cosmic ray is a serious
concern for reliability demanding applications of integrated
systems. According to device miniaturization, muon could
become a major source of soft error, and the error rate may
drastically elevate. This research aims to investigate
whether muon would be the dominant error source in the
future. For accurate prediction, this research will obtain
fundamental physics data of muon-Si nuclear reaction and
measure the error rate of state-of-the-art SRAM. With these,
we will establish a simulation platform that reproduces
physical phenomena and contributes to Society 5.0.

[Research Methods]

This research will establish a word-first simulation
platform that accurately understands and evaluates
muon-induced soft error and predicts the error rate of
future devices. With fundamental physics data, which will
be acquired by this research, and verification of
hardware-simulation correlation, we will improve the
accuracy and reliability of simulation technology.
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Figure 1 Organization of this research project

Figure 1 shows the organization of this research.
Researchers who cover nuclear physics to system work
together for this project. For establishing a reliable
simulation platform that can be applied to future prediction,
we will experimentally obtain muon-Si nuclear reaction
data (Task 1: Niikura, Watanabe, Sato) and provide it to
simulator developers. We will perform soft error
measurement experiments with state-of-the-art SRAM,
investigate physical phenomena contributing to soft error,
and characterize its soft error rate (Task2: Hashimoto, Sato,
Niikura). We will develop a multi-physics simulator that
includes nuclear physics, radiation physics and device
physics (Task 3: Abe, Kamakura, Niikura). The physics
data obtained by Task 1 will be exploited in simulator
development, and the hardware-simulation correlation will

be verified with the soft error data measured by Task 2.
Finally, we will predict soft error rate of future devices
using the developed simulation platform and investigate
the impact of muon-induced soft error on future
information technology (Task 4: Hashimoto, Watanabe,
Abe, Kamakura).

[Expected Research Achievements and

Scientific Significance]

We will be able to correctly understand the physics of
muon-induced soft error and reveal how serious
muon-induced soft error would be and how urgent its
countermeasure development is. This project develops an
error evaluation platform, and distributes it to academia
and industry so that countermeasures to muon-induced
soft error can be developed.

Overall, this project prevents unexpected reliability
degradation due to muon-induced soft error, and
eliminates reliability degradation sources that prevent
Society 5.0 from being actualized.
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