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Estimation of Chip Area Overhead Caused by
Timing-error-predicting Flip-flops

Takahito Yoshiki' Ken Yano™ ¥
Takanori Hayashida"  Toshinori Sato’

The advance in semiconductor technologies causes parameter variations, which makes
worst-case design methodology difficult to work. Significantly large margins required by
the methodology diminish LSI performance and increases power consumption severely.
In order to eliminate the overestimated margin, several studies on dynamically adaptive
techniques to reduce the supply voltage are being investigated. Canary FF is one of such
techniques and predicts timing errors that will occur soon. It consists of redundant FFs
and thus its area is larger than the conventional D-FF. The large cell size will increase the
whole chip area when all D-FFs on the chip are replaced by Canary FFs. This paper
evaluates the area overhead via designing Canary FF's cell layout.
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