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Testing asynchronous 2-rail 2-phase logic circuits

Arthit THONGTAK Takashi NANYA

Faculty of Engineering, Tokyo Institute of Technology
2-12-1 Ockayama Meguro-ku Tokyo 152, Japan

Abstract Most stuck-at-faults in asynchronous 2-rail 2-phase logic circuits inhibit the entire computation. Hence they
are easy to test. The problem is how to make detectable the ones that do not inhibit the entire computation. The
circuits synthesized from binary decision graph (BDD) are used for example. The faults that change outputs to the
uncoded words can be detected but we need the time to confirm the uncoded words. So, it is unsuitable for on-line
testing. The worst case of the undetectable faults, for example the ones on redundant lines, make circuits unstable
and are likely to cause hazards. This paper shows how circuits structured using Muller’s C elements and OR elements
(C-OR structure) can make faulty circuits to be inhibited, and therefore easy to test. We also show that it is easy to
apply the C-OR structure to circuits synthesized using BDD.
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