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Subject] Development of Synthetic Analysis System for Material Processing and Applications to

Semiconductor Manufacturing Processes.
Abstractd We have developed a synthetic analysis system which can simulate elementary process and
physical property, dynamic behavior of a film structure, and the film profile in the semiconductor
manufacturing process. In elementary process and physical property, the calculation program of
embedded cluster model based on density functional theory was developed, and surface reactions of
Cl and O radicals in the W(100) electrode etching processes were analyzed. We set potentials and
potential parameters for molecular dynamics considering with dehydration condensation reaction in the
system which consists of Si, O, C, H, and investigated the mechanism of film property changes of SiOy5 (CH3) in
reactive ion etching. We have developed the calculation program of film profile based on the particle method
for CVD and sputter processes, and the program which can describe droplet shape of the surface tension
control for solder processes.
Author/ Department O Kinya Kobayashi / The Fifth Department of System Research

Hitachi Ltd. Hitachi Research Laboratory
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