





Abstract

A Study on Data-Transfer Control Circuits for Self-Timed

Pipelined Processing Mechanism.

Yoshitomo BECHAKU

As growing rapid advancement of semiconductor integration technology, the perfor-
mance of the microprocessors has significantly improved. However, when a ultimate
integration era will come in the near future, the conventional Von Neumann type ar-
chitechture will be obstacle in terms of both perfomance improvement and lower power
consumption due to its centralized control scheme and global clock synchronization
maode. A self-timed pipelined processing mechanism is one of most promissing schemes
to solve this problem at system architecture level. Since the self-timed scheme can
extremely distribute signal lines according with its hand-shake control manner.

In order to develop more excellent self-timed pipeline mechanism applicable for future
complex systems integrated on a single chip, this paper studies on behavioral features of
several data transmission control circuits. In the paper, two high-speed simple circuits
are proposed and then analyzed in terms of performance, stability, and hardware cost,
in comparison with the currently emplyed circuit in our data-driven processors. Con-
sequently, the result shows that each circuits is respectively applicable to its suitable
functional module depending on its behavioral requirements, e.g., the proposed one is

suitable to interface module recieving data stream at constant dataflow rate.
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