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On the Structure of an Arithmetic Unit for Asynchronous Processors
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Abstract One of the most important keys to efficient design of asynchronous processors is granularity of a delay
assumption. With a fine grain delay assumption, an arithmetic unit whose latency can be varied depending on in-
dividua) input data is possible. On the contrary, assuming the latency of the critical path for all operands like in
synchronous ciréuits, overhead such as completion signal generation can be minimized. Aiming to give the basis for
these design choices, this paper evaluates a latency distribution of various types of arithmetic units by simulating the
circuits using trace data of typical benchmark applications. The results show that time overhead of a variable latency
property should not exceed 20% for an efficient arithmetic unit.
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