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A Fast Capacitance Extraction Method for Deep Submicron LSI Designs

SusuMu KoBAYASHIT and MASATO EDAHIROT

This paper presents a new method for fast capacitance extraction in LSI designs. The
method was devised especially for deep submicron LSI designs, in which interconnect ca-
pacitance heavily depends on routing pattern. Also, the proposed method is fast enough to
handle very large scale circuits by taking advantage of regularity of the multi-level intercon-
nect structure. We implemented and evaluated the method by using actual design data. The
experimental results show the effectiveness of the proposed method.
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Fig.1 Interconnect structure (cross section).
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Fig.2 Change in aspect ratio of interconnect by process
shrink.
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Fig.3 Partition of a target in the proposed method.
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Fig.4 Algorithm flow of the proposed method.
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Fig.5 Capacitance coefficient table.
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Fig.6 Interconnect pattern for 3-dimensional device
simulation.
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Fig.7 Edge effect of a parallel interconnect.
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Table 1 Routing patterns for verifying the proposed method (partition in horizontal direction).
ooo ooooooo oooooo oooooooo ooooooo oooo
[pm] oo 0o 0ooooao [fF] 000 [fF]
oooooo 1 2 1000 4000 4000 0.5603 0.5565 —0.7%
oooooo 2 2 1000 1000 4000 0.8257
oooooo 3 2 4000 4000 4000 0.2872 - -

02 0000000O000O0OOOOD
Table 2 Routing patterns for verifying the proposed method (partition in vertical direction).

ooo oooo oooooooo ooooooo oooo
[pm] 010 020 030 0ooooo [fF] 000 [fF]
oooooo 4 4 1000 4000 4000 0.5669 0.5670 +0.02%
oooooo 5 4 1000 4000 1000 0.5884 - -
oooooo e 4 4000 4000 4000 0.5456
03 00000000
Table 3 Data for evaluating extraction methods.
oooo oooo oooo 0000 [m] | OOOO
RC1 2KO0OO 2K 0.85 0.35 pm
RC2 1.3MO000 413K 94 0.25 pm
RC3 1.8MOOooooo 80K 9.4 0.25 pm
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Table 4 Experimental results.

oog ooo ooooooood oooo oooog A

oo [mm] oooooo [F) OO0 [F] | 000D %) | ODOO[F] | DODODDO [%)]
1 0.09 1.14E-14 8.65E-15 —24.12 8.15E-15 —28.50
2 0.63 1.09E-13 1.02E-13 —6.42 1.06E-13 —2.99
3 1.69 2.43E-13 2.29E-13 —5.76 2.21E-13 —8.87
4 2.79 3.22E-13 3.24E-13 0.62 2.65E-13 —17.80
5 3.07 3.54E-13 3.47E-13 —1.98 2.89E-13 —18.30
6 3.31 3.71E-13 3.66E-13 —1.35 2.84E-13 —23.36
7 3.19 3.99E-13 3.84E-13 —3.76 3.30E-13 —-17.17
8 3.00 4.17E-13 4.23E-13 1.44 3.79E-13 —9.04
9 3.56 4.58E-13 4.42E-13 —3.49 3.97E-13 —13.22
10 3.78 4.64E-13 4.60E-13 —0.86 3.84E-13 —-17.17
11 4.35 6.04E-13 6.07E-13 0.50 5.32E-13 —11.95
12 0.00468 8.27E-16 5.69E-16 —31.20 3.13E-16 —62.13
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