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Design of SEU-resilient combinational logic circuits

Abstract

Soft errors resulting from single-event upsets (SEUs) in combinational logic constitute an important and pos-
sibly dominant failure mode in future computing systems. State-of-the art design methodologies are lacking
in their ability to address the reliability challenges posed by SEUs in combinational logic in a cost-effective
manner, and do not allow seamless exploration of the trade-offs between area-delay-power and SEU re-
silience.
This talk will describe our research efforts towards the design of SEU-resilient combinational logic circuits.
The key ideas center around universal circuit-level models for logic gates, and their compatibility with con-
ventional methodologies for area-power-delay-constrained design-space exploration. The universal circuit-
level models are based on parameterized linear and generalized posynomial modeling techniques, and ab-
stract away physical interactions between the ionizing particles and the substrate. Using these parameterized
models, generic rank-and-optimize heuristics and global optimization algorithms can be applied to optimize
one or more design parameters to improve design resilience to SEUs.
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