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Mechanism Study on Silicon CMP Using Ethylenediamine
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Abstract: Silicon polishing using colloidal silica with assistance of amine is a typical manufacturing process in micro electronics
industry , which kinetic process is still unclear. The effect of different concentrations of ethylenediamine ( EDA) on the polishing rate
was studied. The results showed that the polishing rate of silicon increased gradually with the increase of EDA concentration, and by
74.5% at 5%. In order to reveal the mechanism of the action, the ionization properties of EDA and Si in water were analyzed, the
contact angle of the silicon surface in EDA alkaline solution and the X-ray photoelectron spectroscopy (XPS) of Si soaked in EDA
solution were tested, the dynamic reaction process was also simulated by the molecular dynamic simulation based on reaction force
field. The results show that the surface of EDA and silicon wafer not only has strong Coulomb adsorption, but also Si and EDA form
chemical bonds through Si-N atoms in EDA, which polarizes the nearby Si-Si and Si-O bonds. Based on these tests, the polishing
dynamics of silicon in the alkaline polishing slurry containing EDA is explained. The mechanism could provide some technical guidance
for the development of polishing slurry for silicon substrate processing.
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