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Radiation-induced soft errors have been a key reliability
challenge to the commercial IC industry since the late 1970s.
Whereas the susceptibility of DRAMs was the major issue then, it
is now logic devices that limit the radiation robustness of modern
components. The relentless dictate of Moore’s Law compounded
with the reduction of critical charges each technology generation
pose a severe challenge to the semiconductor industry. Further,
popular mitigation techniques that exploit the concept of local
redundancy to mitigate the impact of soft errors are expected to
show diminishing returns with technology scaling due to
mechanisms such as charge sharing. These new mechanisms
also aggravate accurate modeling strategies that are compatible
with high volume, multiple product manufacturing environments.

Today'’s reliability engineers need to have a thorough
understanding of the impact of device and component design on
soft error rates. In this tutorial an overview of the physics, basic
mechanisms, as well as modeling strategies of radiation-induced
soft error rates from the device to chip-level are covered. Circuit-
level mitigation techniques and challenges ahead conclude this
short tutorial.
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