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Abstract

In this thesis, the relationships among input recipes, Plasma Index (measured
from Straatum sensor) and output *variables=of PECVD equipment are found by
utilizing DOE method. The Plasma Index is projected into another space to reduce the
dimensions by using Principal Component Analysis (PCA), and obtain some
independent principal components. Moreover, we set some constraints in PCA score
plots, and use PCA score plots to find if there is any fault (Fault Detection). The
nonlinear models between input recipes and output variables (1/0O) are further formed
by using DOE method. Finally, RLS dynamical model tuning method and MVC are
used to tune the coefficients of the nonlinear models and make the output variables in
a good situation. In this thesis, we find a solution to solve the nonlinear relationships

between 1/0 and promote the quality of PECVD process.
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