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Abstract

The crosstalk effects that can be observed in the very dee submicron semiconductor chips are due to the coupling
capacitances between interconnect lines. The accuracy of the full-chip timing analysis is determined by the accuracy of
the estimated propagation delays of cells and interconnects within the chip. This paper presents a CMOS cell driver model
and delay calculation algorithm capturing the crosstalk effects due to the coupling capacitances. The proposed model and
algorithm were implemented in a delay calculation program and used to estimate the propagation delays of the benchmark
circuits extracted from a chip layout. We observed that the average discrepancy from HSPICE simulation results is within
1% for the circuits with a victim affected by 0~10 aggressors.
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Tablel. Experiments of accuracy comparison.

(a) Victim: rising input, Agaressors: falling input

Number of

Cell delay Interconnect delay
Aggressor HSPICE XINT Error HSPICE XINT Error
0 0.097%6 ns 0.09765 ns -010 % 0.99914 ps 1.0031 ps. -0.40 %
1 0.10121 ns 0.10196 ns -074 % - 0.99357 ps 1.0030 ps -0.9 %
2. 0.10495 ns 0.10572 ns 073 % 0.99506 ps 1.0028 ps -0.78 %
3 0.10879 ns 0.10962 ns -0.76 % 1.0024 ps 1.0027 ps -0.03 %
4 0.11269 ns 0.11380 ns -098 % - 099141 ps 1.0025 ps -1.12 %
5 0.11666 ns 0.11677 ns -0.09 % 0.99543 ps 1.0024 ps -0.70 %
6 0.12070 ns 0.12076 ns -005 % 0.99751 ps 1.0023 ps -048 %
7 0.12484 ns | 0.12486 ns -002 % 0.99928 ps 1.0022 ps ~-0.29 %
8 0.12008 ns 0.12906 ns 001 % 0.99965 ps 1.0020 ps_ -0.24.%
9 013341 ns 0.13333 ns 0.06 % 0.99430 ps 1.0019 ps 077 %
10 0.13783 ns 0.13776 ns 005 % 099332 ps 1.0018 ps ~().86 % -
(b) Victim: falling input, Aggressors: rising input
Number of Cell delay Interconnect delay
Aggressor HSPICE XINT Error HSPICE XINT Error
0 0.15377 ns 0.15398 ns -014 % 0.99876 ps 0.99990 ps 011 %
1 0.16191 ns 0.16252 ns -037 % 0.99803 ps 0.99987 ps -0.18 %
2 0.17045 ns 0.17067 ns -007 % 0.99370 ps 0.99987 ps -062 %
3 0.17942 ns 0.17917 ns 014 % 0.99649 ps 0.99985 ps -0.34 %
4 0.188%4 ns 0.18834 ns 026 % 1.0042 ps 099984 ps 043 %
5 0.19869 ns 0.19811 ns 029 % 0.99669 ps 0.99934 ps -0.32 %
6 0.20904 ns 0.20862 ns 020 % 0.99970 ps 0.99955 ps 0.01 %
7 0.21989 ns 0.21926 ns 029 % 0.99000 ps 0.99940 ps -0.04 %
8 0.23125 ns 0.23019 ns 046 % 0.99616 ps 0.99925 ps 031 %
9 0.24310 ns 0.24134 ns 072 % 099335 ps 0.99905 ps -057 %
10 0.25542 ns 0.25264 ns 1.08 % 0.99710 ps 0.99885 ps -0.18 %
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