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Three-dimensional cellular model for profile simulation
of ion etching process

Zheng Shulin,Song Yixu,Sun Xiaomin
(State Key Laboratory of Intelligent Technology and Systems, Department of Computer Science and
Technology , Tsinghua University, Beijing 100084 )
Abstract

The surface evolution of ion etching processes was investigated by using a 3D cellular model to get a better un-
derstanding of etching mechanisms and provide optimization guidance for MEMS manufacturing. A method of combi-
ning static arrays and bi-directional linked lists was applied to storing the information of the 3D cellular model and
reducing the memory usage. The method of “the shortest reach time to boundary of cellular for first move” ,was pro-
posed to reduce the calculation for the incident trajectories of many ions. And the component fitting-based dimension
reduction method was introduced to fast gain the ion incident angle. A rolling search algorithm was emphatically
presented to improve the accuracy of fitting, which is an improved surface cellular selection method for fitting. The
cellular model was applied to the 3D simulation of a silicon etching process, and the simulation results verified the

validity of the simulated surface compared with relevant experimental results.
Key words:ion etching, three-dimensional cellular model, shortest reach time first move, rolling search algo-

rithm
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