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An Analysis on the Material Removal Mechanism of
Chemical-Mechanical Polishing Process
Part II: Dynamic Simulation
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ABSTRACT

The integrated thermal-chemical-mechanical (TCM) material removal model presented in the companion paper is
dynamically simulated in this work. The model is applied to a Cu CMP process for the simulation and the results of the
three individual ingredients composing the model are presented separately first. These results are then incorporated to
calculate the total material removal rate (MRR) of the Cu CMP. It is shown that the non-linear trend of MRR with respect
to the applied mechanical power (i.e., non-Prestonian behavior), which is not well explained with the models established
in principle on conventional contact mechanics, may be due to the chemical reaction(s) varying non-linearly with the

temperature in the wafer.
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Fig. 1. Simulink program for the calculation of MRR due to mechanical abrasion based on contact.
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Table 1. Parameter values used in the computer simulation
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Fig. 2. Simulink program for the calculation of MRR due to chemical reaction.
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Fig. 4. Simulink program depicting the proposed TCM
model.
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