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Abstract

A Macroscopic Power Estimation Scheme for
Self-Timed Pipelined Systems with

Stage-by-Stage Power Gating

Naoya KAGAWA

Due to the large amount of power consumption as a result of the high-speed pro-
cessing achieved by micro scaling of transistors, it is becoming difficult to achieve high
processing performance necessary for future ICT systems. Self-timed pipeline (STP)
is one of low-power architectures because of its on-demand principle by which only
pipeline stages occupied by valid data are driven and operated. Moreover, self-timed
power-gating scheme is proposed to facilitate standby-power-free circuit by cutting leak-
age current through extremely scaled transistors. However, it is difficult to evaluate the
system level performance including not only throughput but also the amount of power
consumption by using existing circuit simulators requiring tremendous time and space.
To prevent the system evaluation from being a bottleneck of the development of large-
scaled systems, a light-weight simulation model, named macro-flow model, has been
already studied to provide macroscopic performance (throughput) model requiring less
time and space complexity

In this paper, a fundamental power consumption model for the STP with self-timed
power-gating is presented in order to provide the macro-flow model with capability to

estimate the system level performance.
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