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Abstract

Self-Timed Pipeline Circuit using
Huffman Design Method

Kazuhiro KOMATSU

The self-timed pipeline (STP) is a promising ULSI architecture which solves mod-
ern circuit design issues of synchronous circuits. Since STP is driven only by hand-shake
signals generated between adjacent pipeline stages, it eliminates clock skew problem,
reduces electromagnetic noise, saves power dissipation, and guarantee components mod-
ularity in the pipeline stage. These features have been proven by developing self-timed
super-pipelined data-driven multimedia processor chip (DDMP).

However, more complex pipeline structures such as self-timed folded pipeline queue
(SPQ) require more complex hand-shake signaling among more than three pipeline
stages. Thus, a systematic design methodology of complex STP should be established.
Although many asynchronous circuit design methods based on Huffman and Muller
models have been proposed, they can not be directly applied to the STP system.

This paper proposes a division method of self-timed data-transfer control unit for
SPQ in order to apply the Huffman model to the divided circuit blocks. The proposed
method enables to design SPQ by using the ether burst mode machine or the extended
burst mode machine based on the Huffman model. Designed SPQ with 50 pipeline stages
was evaluated under TSMC 0.18 ym CMOS 6LM process rules and worked faster than

the original SPQ by manual design.

key words Self-timed Pipeline, Huffman circuit, Divided design, Systematic design

— i1 -



