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Study On Force Analysis For Elastomer Pad By Single Diamond Tool

Chemical mechanical polishing/planarization (CMP) is a primary technology for fabricating semiconductor wafers and thin films. As part of the CMP process, the diamond dresser with well-distributed diamond grits is applied for regenerating the pad surface topography to maintain a high-performance of CMP pad. In this study, the indentation system had been designed for various type of pyramid singlepoint diamond tools and the level of downforce can be easily controlled with developed software. The indentation depth and deformation are observed on the surfaces of non-porous polyurethane CMP pads using laser scanning confocal microscope system. According to the results of this study, proper downforce selection is necessary to create enough grooves and maintain CMP pad structure. Furthermore, it can also be used to determine pad cutting rate during diamond dressing process, as well as optimize the surface topography uniformity.

Experimental

Results and Discussion

Conclusions

This study uses non-porous solid polyurethane polymer commercial CMP pad for indentation testing. Truing process is used for preparing of sample. The Figure 3 illustrates the SEM images of top and side views of non-porous polyurethane CMP pad. The configuration of the indentation system with a digital indication clock for real-time monitoring of downforce is shown in Figure 1. The system is controlled by LabVIEW program in combination with force sensor is used to detect the applied downforce, which is ranged from 100g to 500g for experimental setup. The various type of pyramid single-point diamond tool with 60 0 , 90 0 , 120 0 degree are shown in Figure 2. • The diamond grit of 120 0 requires up to 500g downforce to overcome elastic deformation and create an indented groove with a depth of around 3.6μm, while diamond grit 60 0 and 90 0 can damage pad surfaces with the same downforce. • It was found that when the downforce is 100g, 60 0 diamond grit could efficiently create a mark with a depth of around 11.7μm, while to obtain an indented depth of approximately 8.3μm of indentation with 90 0 diamond grit, the downforce needs to be increased by 300 gram.

• The experiment results indicate that the downforce selection must be accurate in order to maintain the pad's structure while creating grooves during diamond dressing process.

• The diamond dressing process requires the groove with less depth and larger surface covered area; therefore, pyramid single-point diamond tools of 90 0 and 120 0 are more effectively maintain pad structure than 60 0 diamond grit tool. 
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 1 Figure 1. Indentation system.
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 2 Figure 2. SEM images of diamond grit tips.
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 4 Figure 4. Measurement results of indentation depths and recovered areas of non-porous solid polyurethane pads by three different types of diamond grit tools.