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A Delay Measurment Mechanism for Asynchronous Circuits of

Bundled-data

SATO SHUICHI''® OHTAKE SATOSHI?3-P)

Abstract: Currently, synchronous circuits with global synchronization signals are the mainstream of digital
design. On the other hand, asynchronous circuits with local synchronization signals have begun to attract
attention. Although asynchronous circuit structure is complex compared with synchronous one, it has advan-
tages that high-speed operation and low power consumption. In this paper, we propose a delay measurment
mechanism for asynchronous circuits of bundled-data model. The bundled-data model is one of the design
models of asynchronous circuits. It has been proposed to achieve high-speed operation by varying synchro-
nization timing of memory elements according to the processing delay of functional blocks. The timing
is determined by delay elements. In the proposed method, we use a time-to-digital-converter (TDC) as a
mechanism to measure the delay of a combinational block. Specifically, we seek the longest paths of the
combinational block and connect their outputs to the TDC to measure the delay of the block. To evaluate
the effectiveness of the proposed method, for a sample circuit, we observe the delay margin of the circuit by
using a transition fault test.
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