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Post-fabrication Clock-timing Adjustment for Digital LSIs
Ensuring Operational Timing Margins

TATSUYA SUsA,™t MASAHIRO MURAKAWA, 2
EnicHr TAKAHASHI, 2 TaTsumi FUuruya,f!
TETSUYA HicucHr, ™ Suingt Furuicnr, 3
YosHITAKA UEDAT and Arsusnr WADAT?

As LSI devices are increasingly implemented with finer patterns (below
100nm) and operating at faster clocks, the problem of fluctuations in clock
timing (also known as the “clock skew” problem) becomes even more crucial.
In order to solve the problems associated with clock timing, our group has pro-
posed a Genetic Algorithm (GA) based clock adjustment method. Although
the GA successfully adjusted the clock timing of the test chips, some of the ad-
justed chips were found to operate at lower levels of accuracy. This is because
the clock timings were adjusted to the very margins of feasible timings to pass
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the function tests. To overcome this difficulty, we propose an improved GA-
based clock adjustment method which ensures that the adjustment results are
sufficiently robust to cope with fluctuations in the LSI environment. Adjust-
ment experiments using the developed simulator demonstrate that our method
can enhance the operational yield while maintaining adequate operational tim-
ing margins.
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Fig.1 Post-fabrication clock-timing adjustment for digital LSIs.
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Fig.3 Flowchart for the conventional post-fabrication adjustment technique.
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Fig.4 Proposed adjustment technique to ensure operational timing margins.
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Fig. 6 Flowchart for adjustment using GA.
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Fig.7 Simple 4-bits digital control circuit and delay generator.
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Fig.8 Adjustment simulation results with the fluctuations in the LSI environment.
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Fig.9 Adjustment simulation results with the each adjustment technique.
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Table 1 Reduced operational frequency using the proposed method.
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Table 2 Reduced operational frequency using the conventional method.
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