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Hydrodynamic Pressure and Shear Stress in Chemical Mechanical Polishing

Chul-Ho Cho*, Sang-Shin Park**, and Yoomin Ahn***

ABSTRACT

Chemical Mechanical Polishing (CMP) refers to a materia! removal process done by rubbing a work piece against a
polishing pad under load in the presence of chemically active and abrasive containing slurry. CMP process is a
combination of chemical dissolution and mechanical action. The mechanical action of CMP involves hydrodynamic
behavior. The liquid slurry is trapped between the work piece and pad forming a hydrodynamic film. For the first step to
understand material removal mechanism of the CMP process, the hydrodynamic analysis is done with semiconductor
wafer. Three-dimensional Reynolds equation is applied to get pressure distribution of the slurry film. Shear stress

distributions on the wafer surface are also analyzed
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Fig. 2 Schematic of wafer CMP system
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Fig. 3 Geometry of wafer state during CMP
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