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Abstract

In Semiconductor manufacturing industry, Advanced Process Control (APC) is a
vital practice for enhancing yield and reducing the production cost. Recently, Thin
Film Transistor Liquid Crystal Display (TFT-LCD) industry has tried implementing
APC and is expected to be able to obtain the same result. In TFT-LCD manufacturing
the producing process generally lack of data collection systems. Since cost remained
high in the initial stage of establishing data acquisition system. If we set up external
sensors to collect the operation data, such as pressure, temperature, chemical flow rate
etc., past experiences indicated that the performance of segmenting sensor data at the
start and end of processes are not acceptable.

In our research, we established an APC on the vacuum system in TFT-LCD
manufacturing. First the data pre-processing, the sensored time sequenced data were
converted into a periodic series by a mechanism of detecting process start and process
end events. At this stage, known signals of physical properties of vacuum pressures
and product information were transformed into a logical data set. Next, this logical
data were fitted by a Fourier transform, segmented into three sub-steps, and calculated
the residues. Finally, combine the residues, error variance and end point pressure in
each sub-step, then classified into normal/abnormal curve using principal component
analysis. We run an experiment using the data collect from a vacuum system. The
results show that the proposed FTPCA can discriminate normal/abnormal pressure
curve and monitor equipment wearing. So that FTPCA is a capable low cost and

effective APC System.



Keywords: Advanced Process Control (APC), Fault Detection & Classification (FDC),
Quality and Productivity improvement, Fourier Transform, Principal Component

Analysis (PCA), FTPCA
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