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Improvent of VSP (Variable Stages Pipeline) for
Low Energy and High Performance Computing

NAOKI AKITA," TAKAHIRO SASAKI,* KAZUHIKO QHNO?
and TosH1I0O KONDO?

Recently, in the field of not only mobile computing but also high performance computing,
the achivement of low energy computing and high performance computing is required simul-
taneously. The DVS (Dynamic Voltage Scaling) is one of the current major methodoligics for
low power devices. However by DVS, the lower the chip voltage becomes in the future, the
less energy saving we get by DVS. So, in order to reduce the power consumption for lower
voltage devices, we propose VSP (Variable Stages Pipeline) processor with the LDS-cell that
unifies pipeline stages dynamically and also decreases power consumption caused by glitch
propagations on low energy mode. But, because the delay of the LDS-cell is larger than a D-
FF, the maximum clock rate for VSP must be lower than the original processor. So this paper
improves the LDS-cell to reduce latency and power consumption. According to evaluation
results, the improved LDS-cell can achieve 15% faster than the conventional LDS-cell.
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