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In view of the change-over to copper metallization the technology of copper metallization planarization for modern silicon IC acquires a key role. The understanding of the chemical mechanical polishing (CMP) mechanism and possibility of modeling this process become an especially topical problem. Although CMP was investigated for a long time the mechanism of the process is studied rather poorly, so that there is not an adequate model which includes all its main features.
A new, advanced model for chemical mechanical polishing (CMP) process in the slurry is developed in the work. According to the our detailed analysis, as the most important outcome of the experimental data on CMP, the inference could be done that a passivizing layer being formed during the chemical interaction of the slurry with the metal surface has to be the controlling factor for the whole CMP process used in silicon technology.
A distinctive peculiarity of the model is quantitative consideration of the kinetics of the passivizing layer growth and accounting of its action on the polishing rate. In accordance with the model the main stages of CMP are the copper ion diffusion and tunneling of conductivity electrons through the passivizing layer towards its interface with the slurry, as well as chemical reactions in the slurry at the passivizing layer surface resulting in growth of its thickness and formation of dissoluble compounds removed from the system. The closed set of equations of the CMP kinetics is derived. Its solutions are obtained for the steady-state regime as to the chemical reactions in two limiting cases when Cu+ ion diffusion through the passivizing layer predominates over their electromigration or vice versa. 
The estimates of the CMP rate and limiting values of passivizing layer thickness for these two modes are carried out and give reasonable results which correlate with experimental data on silicon nano- and microelectronics structures. In particular, the model makes it possible to understand the existence of an ultimate thickness of passivizing layers observed in experiments and to evaluate a characteristic time required to reach it. 
