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This work proposed a design methodology that saves the power dissipation
under voltage over-scaling (VOS), which is one of the approximate computing techniques aiming at
low-power design. The key idea of the proposed design methodology is to combine critical path
isolation (CPI) and bit-width scaling (BWS) under the constraint of computational quality. Thanks
to the co-design optimization, the proposed design dramatically reduces the supply voltage and
power dissipation while satisfying the quality constraint. Evaluation result show that CPI and BWS

are highly compatible, and they significantly enhance the efficacy of VOS. In a case study of
GPGPU processor, the proposed design saves the power dissipation
by 51.2% at most. This work also confirmed that the proposed design made the significant power
savings even when operating at different PVTA corners.
Thus, such a variation-tolerant design can be useful for self-tuning design such as adaptive voltage
scaling (AVS).
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