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Abstract:

Electronic devices have become an integral part of today's society.  As a result, the volume of integrate circuit (ICs)  and Microelectronic Mechanical device (MEMs) manufacturing is continually increasing.  The size of these IC and MEMs devices is decreasing to improve performance and portability.  As device size decreases, more manufacturing steps are required and product yield off the assembly line often decreases leading to higher costs and more waste. 

One of the most costly and wasteful manufacturing steps is Chemical Mechanical Planarization (CMP).  During this step, the device is polished to either attain a surface roughness of nanometers for further material deposition or to reveal fine lines under a blanket material layer. CMP consumables include the polishing pad, pad conditioner and polishing slurry.  In high volume manufacturing, a single polisher may use as many as twenty-five 3' diameter pads depending on the quality of the pad conditioner, which typically last for a month.  Slurry flow rates range from 80-120 cc/min.  Slurry chemistries vary depending on the materials being polished and is not reusable, and as a result CMP also requires a massive chemical waste disposal plan.  For the past couple of decades much research has been done by industry and academia to understand and optimize CMP and reduce the use of consumables.

At Tufts University, we have partnered with Intel, Cabot Microelectronics and the University of Arizona to develop in-situ measurement techniques to attain a deeper understanding of  CMP.  One technique is Dual Emission Laser Induced Fluorescence (DELIF), and optical technique that allows us to examine the polishing pad/wafer interarctions at instantaneous 3D maps of the slurry layer at a resolution of 4 um/pixel.  Our polishing table is mounted on a force table capable of reading forces and moments between the polisher and wafer in the x, y and z directions and makes in-situ readings at a rate of 2 kHz.  By combining friction and slurry film thickness measurements, we hope to develop a fundamental understanding of polishing physics that will help reduce the long term cost and consumption of CMP.
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