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Abstract: 

Chemical Mechanical Polishing (CMP) is a manufacturing process for fabricating integrated circuits (ICs).  CMP is used to planarize a wide variety of materials, most commonly copper and silicon. Planar surfaces are required to produce smaller IC feature sizes, leading to faster processors. The quest to understand and optimize CMP started in the late 1980s and by the mid 1990s, CMP started to become an integral part of IC manufacturing. CMP is a complicated technique with many chemical and mechanical processing parameters, some of which include: slurry chemistry, polishing pad material, wafer-pad relative velocity, applied down force to the wafer, etc. At Tufts, we have developed various experimental techniques to observe the mechanics of CMP on both the macro and micro-scale during polishing. On the macroscale, we are measuring pad wafer friction, wafer attitude, and slurry flow patters. On the microscale, we can measure the thickness of the thin layer of slurry between the pad and the wafer and determine the real pad-wafer contact area. These experimental techniques will provide the IC industry with valuable insite into appropriate processing parameters and as well as optimization of CMP consumables, which include polishing pads, slurry, and pad conditioners.
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