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Abstract

This paper proposes an algorithm for the capacitance extraction of general 3-dimensional
conductors in an ideal uniform dielectric that uses a high-order quadrature approximation method
combined with the typical first-order collocation method to enhance the accuracy and adopts an
efficient matrix-vector product algorithm for the model-order reduction to achieve efficiency. The
proposed method enhances the accuracy using the quadrature method for interconnects containing
corners and vias that concentrate the charge density. It also achieves the efficiency by reducing the
model order using the fact that large parts of system matrices are of numerically low rank. This
technique combines an SVD-based algorithm for the compression of rank-deficient matrices and
Gram-Schmidt algorithm of a Krylov-subspace iterative technique for the rapid multiplication of
matrices. It is shown through the performance evaluation procedure that the combination of these
two techniques leads to a more efficient algorithm than Gaussian elimination or other standard
iterative schemes within a given error tolerance.
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51270 86 125 0.24%
L Ity 189 97 | 022%
Ei}%}‘ » A .. (v}
20487Y 2.8 1523 0.18%
51271 479 69.2 0.63%
33 BT oo B2 204 | 043%
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Table 2. Performance comparison by capaci-

tance values at the first conductor
for 3X3 cross at bus structure.

Zﬂj ;}: A]lej];j < Ak wh FastCap
Cl1 8.3921e-10 8.3893e-10
C12 -2.3473e-11 -2.2083e-11
Cl13 -0.3297e-11 -0.3300e-11
Cl4 -1.35%4e-11 -1.2874e-11
C15 -1.1453e-11 -1.2073e-11
C16 -1.0342e-11 -1.0838e-11
Ctotal 7.7705e-10 7.76853e-10
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Table 3. Performance comparison of mixed approximation method to FastCap when
extracting capacitances at the corners(operation time unit : seconds).
FastCap{5] E3F 2AH1A) 32 Maxwell[15]
A A | QARAIZE | ARAR L | A | AARATE | ATARA | A | AdARIA
_ 1000 . 6146 | 1591211 | 598% | 2814 | 1636e-11 1 331% 1 16924e-11 |
2000 28933 1647811 | 425% | 9386 1704e-11 | 266% | 1.7209e-11
3000 78315 1.6915e-11 | 292% | 26925 1717e-11 | 142% | 1.7424e-11
4000 154455 1.7344e-11 | 226% | 39829 17A43e-11 | 113% | 1.7743¢-11
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