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WFZER BB O MEZE () : We have investigated on a design method that improves
manufacturability and tolerance to variation as well as a method for compensating
variation and defects. Simplification and regularity enhancement of layout patterns the
effect of simplified and regularity—enhanced layouts have been quantitatively examined
by simulation and real chip measurements. Vulnerability of FF timing characteristics
under within—die variation has been pointed out and variation—tolerant design of FFs is
proposed. On—chip monitor circuits for the estimation of die—to—die variation has been
also developed.
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D2D vs. WID(average) a/u [%]
RO 180nm 90nm 65nm
D2D | WID || D2D | WID || D2D | WID
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INV13 | 43 1.2 3.2 1.2 1.6 1.1
INV19 | 41 11 3.2 1.1 1.6 1.0
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INV59 - - - - 1.6 0.7
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90nm 65nm 45nm LotA | 45nm LotB
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Circuit || area | power || Max Operating Frequency (1.2V)
12V) || p [o/p[%] (normalized)
STD 1.00 1.00 1.00 3.34 (1.00)
CD2 1.13 1.14 1.08 2.37 (0.711)
TGC || 1.06 | 1.06 || 0.99 | 246 (0.74)
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Circuit || area | power || Max Operating Frequency (0.7V)
07V) || u [o/w[%]  (normalized)
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CD2 1.14 | 1.14 1.17 4.76 (0.45)
TGC || 1.06 | 1.05 | 1.05| 7.73 (0.73)
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