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Replica Delay-line Design of Bundled-Data Transfer Asynchronous Circuits
based on Two-phase Handshaking Protocol

SHIN-ICHIRO AKASAKA' TOSHIKI KANAMOTO'!
ATSUSHI KUROKAWA  MASASHI IMAT'!

The delay variations due to PVT variations are one of serious issues in bundled-data transfer asynchronous circuits based on the
two-phase handshaking protocols. Several delay elements with a sufficient margin are widely used in order to satisfy the matched
delay constraint. However, they may cause a significant performance reduction due to a redundant margin. In this paper, we propose
a design method to generate the appropriate delayline with less margin compared to the conventional delaylines considering delay
variations due to PVT variations.

In the proposed method, delay elements which consist of six inverter chains are used in order to adjust their rising delays to their
falling delays for the 2phase handshaking protocol. The numbers of pMOS (nMOS) stacks in the second and the fifth inverters in
the delay elements are varied from 2 to 4 in order to match their delay variations to those of the corresponding combinational
circuit. In terms of the margin of delay values and power consumption, we show the effectiveness of the proposed method by
comparing with the conventional delaylines which consist of the general delay elements and buffers.
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