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Chemical–mechanical planarization (CMP) is ubiquitous in the processing of semiconductor wafers, 
where it is used to achieve flat interfaces between successive layers of circuit structures. As circuit 
feature sizes reduce, CMP process innovation is constantly needed to maintain acceptable defect rates 
and throughput. Polishing performance depends in complex ways on the materials being removed, the 
mechanics and surface topography of the polymeric polishing pad, and the characteristics of the abrasive 
slurry between the pad and wafer. A particular challenge is to engineer the mechanical properties of the 
polishing pad so that it can adequately conform to the wafer surface without being overly sensitive to local 
variations in the characteristics of the circuit pattern being polished. 

A key CMP performance metric is planarization efficiency, which captures the ability of the process to 
planarize even when the starting wafer surface is highly heterogeneous or rough. Recently, interest has 
developed in multi-material polishing pads, which may be structured at the millimeter scale as a way of 
enhancing die-scale planarization efficiency while maintaining wafer-scale conformation. In this talk, after 
reviewing some of the current challenges in CMP, I will describe a computational framework for predicting 
the dependence of planarization efficiency on pad geometry, material properties, asperity topography, 
and planarized feature size. 
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