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Abstract

LSI Implementation of

Self-Timed Power Gating Circuit

Masaki TAGAWA

This paper describes a self-timed power gating circuit which reduces dynamic and
leakage electric power dissipations disturbing advanced circuit integration to realize a
high performance system LSI. Self-timed pipeline (STP) employs local data transfer by
which the circuits or transistors in pipeline stages with valid data are driven locally,
and thus eliminates unnecessary high-speed transistor switching resulting in run-time
(dynamic) power dissipation. In addition, power gating scheme reduces leakage power by
cutting the power-supply to idle circuits such as the pipeline stages without valid data.
In this paper, in order to realize a system LSI consuming power only for processing,
STP circuit with power gating scheme is proposed. To realize the power gating, it is
necessary to wait for that an enough electric potential of transistors is supplied after
the power-supply starts. In the proposed circuit, the wait time, which is called wake-
up time, is guaranteed by controlling the power-supply for idle pipeline stages as well
as a part of the transfer control circuit. With this circuit structure, the data transfer
and processing are initiated after the electric potential becomes sufficient, and thus the
pipeline processing is guaranteed autonomously. As the results of SPICE simulation,
the power-saving capability of the proposed circuit is revealed, and it is proven that the

data transfer is postponed adaptively under several conditions of temperature.

key words self-timed pipeline, power gating, wake-up time
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