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(An Algorithm on Function Hazard Elimination for
Asynchronous Circuit Synthesis)
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Abstract

In this paper, a new function hazard elimination algorithm is proposed for asynchronous circuit
synthesis. In previous approach, function hazard is eliminated by using state graph which is obtained
from the state assignment on STG(signal transition graph) representing transition relationship
among signals. These algorithms can use conventional hazard removal and synthesis method applied
in synchronous system, but it has much computational complexity and takes much time to handle
the state graph. Although some hazard elimination algorithm from STG were proposed, it could not
reduce the area overhead due to the addition of new signals.

The proposed algorithm eliminate function hazard directly on STG and also control the number
of minterms and product-term of added signal in order to minimize the area overhead. Experimental
results on benchmark data shows that overall circuit area after hazard elimination is decreased about
15% on the average than that of previous method.
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(a) Example circuit with logic hazard.
(b) Elimination of logic hazard.
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(a) Timing diagram (b) STG.
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