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Abstract

Systematic Design Method of Self-Timed Pipeline Circuits

Yuko Ohishi

The self-timed pipeline(STP) utilizes a localized handshake control between
pipeline stages, so that it can overcome serious problems inherent in synchronous
pipeline systems, such as clock skew, jitter and power consumption. Moreover, STP can
realize superior functions given that data are interactive between multiple pipelines.
A folded pipeline queue(FQ) was manufactured as an example of superior functional
STP, and then the FQ is capable of minimam queueing delay and priority queueing.
However, designing F(Q is not easy because a designer has to consider many complex
temporal conditions for FQ processing. As a result, it is clear that a systematic design
methodology is essential in order to realize a hazard-free STP circuits.

This paper proposes a FQ design methodology using the well-known Huffman cir-
cuit method. It is necessary to decide two specifications for the FQ to apply the Huffman
circuit. The first is that a piece of data is transferred after a complete handshake, and
the second is that a bypass route is added in every two-pipeline stages. A circuit cost
is increased at a maximum of 20% for FQ Huffman circuits. Furthermore, as a result
of RTL simulation, a throughput is achieved up to 200MPPS for the fundamental data
transfer circuit. This result indicates that the Huffman circuit can be applied to STP

circuit design.
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