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Abstract

An LSI Implementation of Self-Timed Priority Queue

OGURADO Michihiro

With rapid advancement of the ultra-fine processing technology, it is demanded
to organize a large-scale and complex system on a single chip, called as system on
chip (SoC) technology. However, to design SoC’s with the deep-submicron process will
be very difficult due to electromagnetic interferences among closer circuitry as well as
due to the design complexity of a large amount of circuits. To overcome these serious
problems, both logical functions and physical effects should be encapsulated as locally
as possible, so that whole system can be designed under the divide & conquer manner.
Self-timed pipeline (STP) scheme could be expected to be a smart solution for those.
Further, since STP has another functional potential by the use of mutual interactions
among STP’s, it realizes more sophisticated SoC’s even in the deep sub-micron age.

This paper proposes a self-timed priority queue (SPQ) to demonstrate STP’s func-
tional advantage. SPQ consists of a folded STP in which each pipeline stage has a
bypass for prior data. The paper discusses two types of data transfer control circuits for
the SPQ. The first one controls probabilistic behavior of each packet in whole pipeline
stages. The second one detects a pair of packets to compare their priority. Two proto-
type LSI chips were fabricated with 0.18 um 6 ML CMOS standard cells and evaluated.
Then, some improved circuits for the SPQ are discussed to realize more precise priority

queueing function.

key words SoC, Self-Timed Pipeline, Self-timed Priority Queue

—ii —



