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An Accurate Estimate of Parasitic Wire Capacitance
for Deep Submicron LSI Design

KEN KoOTANI,t MASAYUKI TERAIT KAZUHIRO TAKAHASHI,
TOSHIYUKI SADAKANE,! YASUTAKA HORIBAT and KAORU OKAZAKIt

This paper proposes a new accurate method of estimating wire capacitance after placement
for deep submicron LSI design. Based on the wire congestion, the method estimates not only
parallel plate and side-wall capacitance to a substrate but also coupling capacitance among
intra-layer neighboring wires and inter-layer crossing wires. Experimental results using large
scale SOGs are demonstrated that the proposed method is accurate. Furthermore, it is shown
that estimation of wire capacitances using accurate block-specific wire load table produced
by the proposed method is effective in timing optimization of logic synthesis in terms of
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satisfaction of timing constraints after layout and the resulting die size.
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Fig.1 Change of aspect ratio of metal wires by fabrication process shrink.
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Fig.2 An analysis of wire capacitance in 0.25 ym CMOS process.
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Fig.3 LSI layout model.
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Fig.4 Method to calculate wire capacitance employed by HBAgen.
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Fig.5 An example of unit capacitances of metal-3 wires
used in HBAgen.
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Fig.6 A comparison of capacitances CPa, CPb, CPc of metal-3 wires of 1 pm.
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Table 1 Specifications of the circuits used in the experiments.
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Fig.8 The relation between congestion rates and R/FE
ratios of blocks in Circuits 1 to 5.
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case of Circuit 1.
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case of Circuit 4.
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Table 2 Experimental results for a block of Circuit 2.
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e BC # 185k
R CPU B8 [s] 20,793
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REBER| BDRSYIDEE [ns] -288.93 -24.49 -22.86
CPU RS [s] 34,237 28,059 30,137
BDRSYIDEE [ns] 0 -15.91 0
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Fig.16 Wire capacitance CO in WLT covering 80% of
nets.
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