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Numerical study on the effects of processing parameters on nanostructure
evolution grown by vapor-liquid-solid method
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Abstract

Due to the features of simple equipment setup, high aspect ratio, and minimal defects, the
vapor/liquid/solid process is widely used in the semiconductor processing and the fabrications
of microelectromechanical system components. To thoroughly comprehend this technique, in
this study a phase field model of a vapor/liquid/solid method is established to numerically
rebuild the formation and evolution of surface morphologies during a deposition process. With
the conditions of the anisotropy for a crystal system and the periodic arrangement of metal
catalysts, different process parameters, such as supersaturation and nucleation rate, are
considered to investigate their influence on the surface morphologies. In addition, the
quantitative analysis of the surface morphologies for the simulation calculations are also
implemented. The results of this study would help to better understand the principles of the
surface morphology and evolution of nanostructures grown by the vapor/liquid/solid method,
and provide a guidance for the development of a vapor/liquid/solid process.
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Parameter
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