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Proposal of a Post-fabrication Clock-timing Adjustment Method
for Large-Scale Digital LSIs
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To solve the problem of fltuctuations in clock timing with large scale digital LSIs (also known
as the “clock skew” problem), the post-fabrication clock-timing adjustment technique using a
genetic algorithm (GA) has been proposed. However, the adjustment time increases incurred
when more programmable delay circuits are incorporated within large-scale LSIs is a serious
issue. For this problem, we propose a post-fabrication clock adjustment method to realize
practical applications. This method reduces the adjustment time by reducing adjustment
points utilizing results of static timing analysis (STA) and adopting improved distribution for
initial population of GA. Moreover, we have developed an adjustment simulator to predict the
adjustment results by the proposed method in design stages of LSIs. Adjustment experiments
using the developed simulator demonstrate that our method can adjust practical large-scale
LSIs with 1031 flip-flops within a few seconds.
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Fig. 1 Post-fabrication clock-timing adjustment for digital
LSIs
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Fig. 2 Flow chart for the proposed method
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Fig. 3 Simulation model for adjustment simulator using
directed graphs
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Fig. 4 Adjustment results using reduced adjustment points
when operational frecency is raised
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Fig. 5 Adjustment results using improved GA when
operational frecency is raised
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