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return q ;
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3D capacitance extraction in multi-layered dielectric media
based on image method

Ding Wen™ ™, Wang Gaofeng ™
(™ School of Physics Science and Technology, Wuhan University, Wuhan 430072)
(™ TInstitute of Microelectronics and Information Technology, Wuhan University, Wuhan 430072)
Abstract

An image method for 3D capacitance extraction suitable for multi-layered dielectric media with an arbitrary number
of layers is proposed. The approach does not make tedious derivation of the Green’ s function in infinite series, but calcu-
lates the coefficient of image charges and the locations of reflection images based on the principle of free charge reflection
to acquire the distribution of different images, and then calculates the 3D capacitances in layered media with an arbitrary
number of layers, including top-grounding and bottom-grounding media. The method can extricate the series-form Green’s
function from the layer number limitation and can be applicable in 3D capacitance exiraction of the modern very large
scale integrated circuits (VLSI). By constructing a hierarchical data structure, this approach can be accelerated by using
the hierarchical method. Numerical experiments show that this method converges rapidly yet attains high precision. By in-
corporating with the fast hierarchical method, this method can run several times faster than the FastCap.

Key words: 3D capacitance extraction, image method, Green’s function, free charge method





