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Fig.3 2-D dimensionless pressure distributions in model one
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THE MODELS BY CONSIDERING MAGNETIC FIELD AND CONVECTION
OF CHEMICAL MECHANICAL POLISHING AND THEIR NUMERICAL
SIMULATIONS Y

Zheng Qiuyun Li Mingjun®? Shu Shi
(School of Mathematics and Computational Science, Xiangtan University, Hunan Key Laboratory for Computation and

Simulation in Science and Engineering, Xiangtan 411105, China)

Abstract Chemical mechanical polishing (CMP) is one of the most effective technologies in modern ultra-
precision processing. In this paper, firstly, we deduce the model of CMP with convection effects, and research
the pressure distribution by changing different parameters. Then, we consider the model of CMP under the
magnetic fluid slurry and external magnetic field, and research the pressure distribution in the external magnetic
field. The numerical results show that pressure distribution of the model with convection is more consistent with
the known empirical results, and more efficiently explain the sub-ambient pressure in the CMP. The results also
show that we can efficiently change the distribution of pressure by external magnetic field, so these technologies

can provide a new referenced way for the wafer’s global planarization.

Key words chemical mechanical polishing, lubrication models, magnetic fluid, convection effects in slurry,

wafer
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