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DC capacitor simulation by the boundary element method
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SUMMARY

When the direct current (DC) metallized thin film capacitor is fully charged the electromagnetic fields
can be considered to have reached a steady state in which the governing equation is Laplace’s equation.
It is the computational analysis of the electrostatic state that is considered in this paper.

The capacitor is modelled as a stack made up of infinitesimally thin layers of metal on polymer. An
integral equation method from the BEMLAP package (www.boundary-element-method.com (Introduction
to the Boundary Element Method for Scientists and Engineers: The BEMLAP Fortran Library for Laplace
Problems)) for modelling the electric field, based on the methods described in Kirkup (Fortran codes for
computing the discrete Helmholtz integral operators; Adv. Comput. Math. 1998; 9:391-409). The method
is applied to a typical capacitor structure and encouraging results are obtained. Copyright © 2006 John
Wiley & Sons, Ltd.

Received 5 May 2006; Revised 6 August 2006; Accepted 28 August 2006

KEY WORDS: boundary element method; BEM; capacitor; electrostatics; Laplace equation

1. INTRODUCTION

A capacitor generally consists of metallic conducting layers separated by thin layers of dielectric
material. The metallic layers are charged by a voltage source; a potential difference is maintained
between one half of the metallic layers and the other half. Electrical energy of the charged system
is stored in the polarized insulating medium. Capacitors are used in both DC and AC circuits. In
this work we will be considering only the DC or electrostatic capacitor.

1.1. Segmented metallized film capacitors

An important class of capacitor design is the segmented metallized film capacitor. Metallized film
is manufactured by the physical vapour deposition under vacuum of a very thin layer of metal ontc
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