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Abstract

It is feasible to produce the flexible display (FD) in batch mode and using the existed
facilities of TFT-LCD. However, it is plausible in producing the FD in Roll-to-Roll (R2R)
Printing mode due to its attractive parallel processing and low cost advantages. R2R is
functioning in a very fast speed rolling process and the substrate will have to be changed from
glass to plastics, such as ITO. However, due to the nature of the plastic substrate, it is very
sensitive to the temperature, tension, thickness of the film and the pressure operated in the
process. That means the traditional conditions to the semiconductor and TFT-LCD are not crucial
as usual. The new constraints are embedded in the new manufacturing processes. Achieving the

acceptable yield rate becomes a new challenge to the new product and new processes.

It is the fact that the new industrial standard R2R manufacturing process is not existed yet
due to the multivariate, nonlinear, highly dynamic natures and the very fast response requirement.

In this research, we are to adopt a three phases in three years term.

The first year, a feature selection research will be conducted to determine the set of decisive
and sufficient features. Via selecting the right and sufficient variables, this research construct a
more accurate and fast responsive control mechanism in the second year. The third year, implying
in the six sigma technique to deal with the tension, speed and lateral position control problem. By
using virtual sample mechanism and support vector machine for clustering, constructing a
systematic procedure to define the range of process parameters that related to yield rate. Then, the
yield rate problem of R2R manufacturing process can be resolved to certain degree. Besides, the
new approaches in this research will be investigated deeply and the practical contribution to the

industry is foreseeable.

Keywords: Flexible Display, R2R(Roll-to-Roll), Parameter Searching.
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