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Abstract

LST Design and Implementation of
Stage-by-Stage Power Gating Circuit
for Self-Timed Pipeline

Kei MIYAGI

The modern communication society is supported by system LSI that has become
highly functional and efficient. On the other hand, the electric power consumption of
the system LSI has increased rapidly in this decade. This is because the dynamic power
consumption is increased due to high-speed switching, while the standby (leak) power
consumption is increased due to the growth of micro-fabrication technology. These
problems can be solved by the Self-Timed Pipeline(STP) and the Power Gating(PG).
To reduce the power consumption, STP is a promising system architecture since it
has no global clock forcing every circuit work. In addition, it provides on-demand
dynamic power-saving feature. On the other hand, the PG is known as one of leak
power reduction techniques to intercept voltage source when the circuit is idle.

However, there is an overheads on power consumption and processing latency due
to the on-resistance of the PS. In this study, this paper proposes circuit design for
PG and also a model to evaluate power consumption against the system performance.
Furthermore, the LSI implements the circuit proposed and in this paper shows validity,

and the efficiency.
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