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Abstract

One-Way Data Transfer Circuit between Self-Timed Pipelines

Takuya Mitsui

Self-timed pipeline(STP) is locally controlled by only negotiation (handshake) per-
formed by using forward(send) and reverse(ack) signals between two adjacent pipeline
stages. This local control localizes the wiring between the stages, and it results in ease
of the skew problems disturbing high integration and in low power consumption. The
local transfer control makes it possible to easily realize the inter-connection between
pipelines resulting in high functionality. SPQ (self-timed pipeline queue) is one of them
and it provides prioritized queuing function preferable to network QoS services. How-
ever, the transfer control for such interaction is too complex to be manually designed
due to asynchronously changing signals.

In this paper, one-way transfer control circuit between pipelines is proposed. In
proposed circuit, a circuit controlling the handshake is independently designed from
blanch/merge control and is mechanically designed based on Huffman circuit. In this
reserch, two kinds of one-way transfer circuits are suggested and they are named SD and
AD. They are different in functionality of transfer control because different handshake
signal is used for arbitration. Their bypaoss rates are evaluated to show the functionality
in SPQ quautitatively. SPQ with 10 pipeline stages was desgin based on TSMC 0.18 pym
CMOS 6LM process rules and is demonstrated with Cadence CAD tools. The results

indicated that AD is more applicable to QoS control.

key words STP, SPQ, One-way transfer control, Huffman circuit, bypass rate
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