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A Novel Approach of Using SoPC to Prototype
Asynchronous Circuits

You-You Chen*, Jung-Lin Yang

Department of Electronic Engineering, Southern Taiwan University of Science and Technology

Abstract

We proposed a novel approach of using SoPC to prototype asynchronous circuits with on-board diagnostics
testing. The method can be used in the early design stage of exploring asynchronous systems, and it is also an
affordable experimenting platform for teaching asynchronous circuits. Asynchronous VLSI design methods have
been developed for years. Some open-source asynchronous EDA tools for logic-level synthesis are obtainable
freely from the internet. However, asynchronous circuits are still mysterious for most of the circuit design
engineers. The cause of this dilemma can be summarized as the following two reasons. In today’s college course,
the chapter of the asynchronous circuits is rarely taught or mentioned. Asynchronous VLSI is usually classified
as an advanced topic and skipped by most teachers of the digital design classes. Also, lack of mature circuit-level
synthesis tools, implementing asynchronous systems require much more design efforts than building synchronous
counterparts. Judging from the near future trend of VLSI technology, there is not much chance that asynchronous
circuits will become as popular as synchronous circuits. However, we believe asynchronous design can help to
solve some serious challenges commonly seem in today’s synchronous systems. Therefore, we proposed a simple

method of using a low-end SoPC platform to prototype asynchronous circuits. In this thesis, we layout the
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proposed method in detail with some sample designs. Although, we still not able to perform a state-level and real-
time asynchronous verification for the test subjects. All the sample designs were passed by a series of high speed
on-board functional tests. Based on the experimenting result, we have faith in the usefulness of the proposed
method.
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Serial: (COMS, 115200, 8, 1, None, None - CONNECTED) - Encoding; (ISO-8859-1)
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\L Problems | ¥] Tasks | &l Console | ] Properties | & Terminal 1 23

Senal: (COMS 115200 8 1, None, None CONNECTED) Encoding: (ISO -8859-1)
Start!
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