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Pipelinig with Variable Depth for Low Power Consumption

HaJiME SHIMADA,t HIDEKI ANDOt and TOSHIO SHIMADA!

In recent mobile processors, both low power consumption and high performance are de-
manded. Therefore, variable clock rate and variable supply voltage are used in current mobile
processors. However variable clock rate will be hard to use in the future processes because of
increasing leakage current.

We propose pipeline stage unification by bypassing pipeline registers for reduction of per-
formance degradation and power consumption when clock rate is low. We confirm that our
technique can reduce power consumption by approximately 24% and suppress performance
degradation by approximately 50% compared with the conventional supply voltage reduction
technique. We also confirm that power-delay product in program execution is improved by

approximately 17% in 0.18-mum process technology.
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