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Abstract

A Static Performance Evaluation Method for

Self-Timed Pipeline with Stage-by-Stage Power Gating

Kohei YAMAGUCHI

The amount of dynamic and leakage power of mkutodern LSI chips are recently
increasing along with miniaturization of the semiconductor process. Self-timed pipeline
(STP) transfers data by the local negotiation between adjacent stages, and thus it
reduces the dynamic power dissipation. In addition, power gating (PG) technique is
easily applied to each STP stage so as to reduce the leakage power at all idle stages
having no data. We have already proposed STP with stage-by-stage PG.

This paper proposes a static performance evaluation method for optimizing the
pipeline depth of STP with stage-by-stage PG. The optimization policy pays attention
that the energy-performance efficiency is optimized for the required performance with
considering the occurrence probability at four periods and interval of the packet which
passes through one stage. In addition, the influence of the pipeline depth was associated
with the parasitic capacitance variation of the stage. The comparative result of esti-
mation and simulation is shown below. The simulation accuracy of power consumption
and the processing performance are less than 5.1% and 1.0% respectively. The proposed
method indicates that pipeline depth 26 is 1.14 times energy-performance efficient than

pipeline depth 40 in case of a simple experimental STP with 1G packet/second.
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