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ABSTRACT

The alumina substrate sheet technology has been widely adopted in electronic
manufacturing industry due to its properties in term of smart size, low weight and functional
component for integrated circuit. It is suitable for high complexity product. In addition, the color
changing process is essential process for delicate alumina substrate sheet product. The process
efficiency depends on five factors including belt speed, blower force, temperature, substrate
camber, and finally a number parts in magazine. These factors, if not carefully set, might result in
crack failure indicated by high level of percentage of crack per production lot, damages of
alumina substrate sheet and ultimately shorten product’s durability. The setting of red spray
machine for this process is usually determined by experience of operators, which might not
always result in optimum condition. Therefore, this study presents an application of the design of
experiment (DOE) using 2* full factorial to identify the optimum setting of the color changing
process parameters for alumina substrate sheet. The proposed method is as follows. Firstly, the



2° full factorial was conducted with two replicates to study relationship between five factors and
responses. Due to the natural of defective distribution is binomial; Fundamental DOE
assumptions may be violated. Consequently, Freeman and Turkey transformation was applied to
the percentage of crack defect. Then the residual analysis was opted for model adequacy
checking. Last but not least, each model is sufficient following DOE assumptions. After refining
the model, the desirability function was used to indicate the optimum condition. It was 80 micron
of substrate camber and the maximum level of other factors. It can be efficiently employed to
reduce the percentage of crack defect from 2.11 % to 1.44%. As a result, the direct cost of
company cuts down 111,110 baths per month from the enchanting operation of red spray machine
for alumina substrate sheet.



