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A Contact Finite Element Model in Chemical Mechanical
Polishing Process
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*Department of mechanical engineering, associate professor
**Department of mechanical engineering, lecturer

Abstract

In this paper, the revolutions of wafer and pad were assumed the same, the axisymmetric
uniformly-distributed pressure form was given and the minimum energy theory was applied and wafer-pad
contact model was considered, a 2-D axisymmetric quasic-static contact finite element model for chemical
mechanical polishing process will be established. During the polishing process, the carrier, carrier film and wafer
are considered as an integral, it contacts with the pad and we regard both of them as two different bodies. In this
model, we will treat these two surfaces as different nodes and a shape function is used to treat the transformation
load and displacement between them. Following this model, the von Mises stress distributions on the wafer
surface were analyzed, the effect of the load of carrier on the von Mises stress and nonuniformity on the wafer
surface were investigated. The findings indicate that (1) the profile of the von Mises stress distributions
correlates with the removal rate profile. (2) While the load exerted on the carrier is increasing, the von Mises
stress on wafer surface becomes larger.

Keywords: chemical mechanical polishing, 2-D axisymmetric quasic-static contact finite element model
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