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Improving Energy Efficiency via Timing Fault Tolerance

TOSHINORI SATO ITSUJIRO ARITA
KyUusHU INSTITUTE OF TECHNOLOGY
{tsato,arita}@ai.kyutech.ac.jp
http://www.mickey.ai.kyutech.ac.jp/ tsato/cosmos/

Abstract A novel technique to reduce power consumption is disclosed. It relies on a fault-
tolerant mechanism for timing constraints based on speculative execution technique. Since
power reduces quadratically with supply voltage, supply voltage reduction can result in sub-
stantial power savings. However, it also causes larger gate delay, and thus clock must be
slow down in order not to violate timing constraints of critical paths. If any fault-tolerant
mechanism is provided for timing faults, it is not necessary to keep the constraints. From
these observations, we propose a fault-tolerant technique for timing failures, which efficiently
utilizes the speculative execution mechanism and reduces power consumption. We evaluate
our proposal using a cycle-by-cycle simulator and find its efficiency.

key words low power design, fault tolerance, timing constraints, branch prediction, specu-
lative execution
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