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Abstract

A Study on Adaptive Grain Power Gating for
Self-Timed Pipeline

Keisuke Matsuda

Recently, the electric power consumption of system LSI’ s has increased rapidly.
This is because the dynamic power consumption is increased due to high-speed switching
while the standby (leak) power is consumed more due to the growth of micro-fabrication
technology. The self-timed pipeline (STP) with the power gating (PG) is one of the
promising techniques to reduce the leakage more aggressively and thus its fine-grained
PG approach has been proposed recently. In the PG, it is important to maintain leakage
energy reduced during the sleep time beyond energy overheads such as charge/discharge
current during switching of the power switch transistors. However, if PG granularity
is finer and the sleep time is shorter, a break-even sleep time (BET) might not be
guaranteed.

In this study, an adaptive grain power gating circuit for the STP is proposed to
guarantee BET. The optimal PG grains depending on the data flow rate in the STP are
analyzed based on 65 nm CMOS process parameters. Based on this analysis, the power
reduction by the study circuit will improve 9.86% compared with the stage-by-stage PG

of the STP.
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