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Abstract

A Study on Flexible Interaction Circuit

between Self-Timed Pipelines

Kazuhiro KOMATSU

For the future complex LSI systems, it is important to achieve effective utiliza-
tion of enormous transistor, low power consumption, and easy-to-design feature. The
self-timed (clockless) pipeline (STP) is one of the most promising SoC architectures
large-scale parallel execution, natural power-saving, and high modularity with signal
integrity and low electro-magnetic interference (EMI). These basic features of the STP
have been proven by the development of self-timed data-driven multimedia processors,
DDMP’s. This paper proposes the novel concept of an interacted STP by which var-
ious pipelines distributed and interconnected each other can realize highly functional
stream processing on the future giga-transistor chip. The paper also proposes a basic
self-timed interaction circuit that realizes various combinations of flow-thru processing
between pipelines, and then discusses the practicality of the proposed scheme through
the LSI design of three application modules; priority queue, mutual interconnection
network, and pipelined sorter. There application are designed based on the TSMC
180nm process 6LM 1.8V CMOS standard cell library. As a result, it is revealed that
the proposed circuit can achieve about 100M to 150M][packet/sec.] equivalent to the

performance of the current DDMP’s.
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