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Abstract In the rapidly advancing information society, electronic devices, including smartphones and tablets,
are increasingly digitized and equipped with high-performance features such as flexible displays. This study
focused on optimizing the manufacturing process for Transparent Conductive Films (TCF) by using the
cost-effective conductive polymer PEDOT and transparent substrate PET as alternatives to expensive materials
in flexible display technology. The variables considered are production speed (m/min), coating maximum
temperature (°C), and PEDOT supply speed (rpm), with surface resistivity (Q /0) as the response parameter, using
Response Surface Methodology (RSM). Optimization results indicate the ideal conditions for production: a speed of
22.16 m/min, coating temperature of 125.28°C, and PEDOT supply at 522.79 rpm. Statistical analysis validates the
reliability of the results (F value: 18.37, P-value: < 0.0001, R* 0.9430). Under optimal conditions, the predicted
surface resistivity is 145.75 Q /0, closely aligned with the experimental value of 142.97 Q /0. Applying these
findings to mass production processes is expected to enhance production yields and decrease defect rates compared to
current practices. This research provides valuable insights for the advancement of flexible display manufacturing.

Key Words Flexible displays, Polyethylene dioxythiophene (PEDOT), Polyethylene terephthalate (PET),
Transparent conductive films (TCF), Process optimization
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