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Reducing Hardware Cost in Fault Detection Mechanism for

Constructive Timing Violation

Kazuhiro Mimat Toshinori Satofi
tDepartment of Artificial Intelligence, Kyushu Institute of Technology

Abstract

In this paper, we propose to reduce the hardware cost of an ALU that utilizes
Constructive Timing Violation (CTV) technique. The hardware cost required by
the previously proposed CTV technique is about three times bigger than that of
the baseline ALU. In order to reduce the cost, we propose to share a part of ALU
between the main and chaker parts in the CTV mechanism, and to utilize pipelining
technique in the fault detection circuit. We implement the proposed mechanism
in a carry select adder using Verilog-HDL and logic synthesis. From the detailed
simulations, it is observed there is the potential that clock frequency can be boosted

by 1.4 — 1.6 times. However, in practical, there are several problems found.
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