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Abstract: Poly(ethylene terephthalate) (PET) base films with high light transmittance have been used for the substrate
of various functional films in the flat panel display. The effects of the reflective index of coated films, the roughness of
the film surface and the content of inorganic silica particles on the light transmittance were studied in this article. Light
transmittance was increased by coating a water soluble resin with a low reflective index at an optimum thickness. The
roughness of the film did not affect light transmittance when the Ra of the film surface was less than a quarter of the
wavelength of incident light. Inorganic silica particles decreased light transmittance due to their absorbance and scattering

of the incident light.

Keywords: polyester film, light transmittance, refractive index, surface morphology, inorganic particle.
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Table 1. Specifications of Coating Resins and Wetting Agent
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Coating resin

Wetting agent

Maker Rohm & Haas Dai-Ichi KoGyo Seiyak Goo Chemical Dow Corning

Grade P3208 Elastron H3 7687 Q2-5211

Types Polyacrylate Polyurethane Polyester Modified PDMS
Solid content(%) 44 20 25 80
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Figure 1. Surface tensions of (a, d) polyacrylate; (b, €) polyure-
thane; (c, f) polyester emulsions; (d, e, f) and (a, b, ¢) are with and
without the wetting agent, respectively; (g) the surface tension of
the pure PET film.
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Figure 2. Refractive indices of (a) pure PET film and the coating
layers of (b) polyester; (c) polyurethane; (d) polyacrylate.
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Figure 3. Light reflection between two layers with different refrac-
tive index; R, ny, 1y, 1y, and 28 represent refractive indices of air,
coating layer, and PET film, and phase difference of beam path,
respectively.

Table 2. Densities and Reflective Indices of Pure PET Film and Coating Resins

Oriented

Chemicals poly(ethylene terephthalate) Polyacrylate Polyurethane Polyester
Density 1.4 1.238 1.355 1.366
Refractive index(@550 nm) 1.64 1.467 1.54 1.605

Zad, A364 A|53, 20123
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Figure 4. Transmittance of PET films coated with polyacrylate,
polyurethane, and polyester as a function of coating thickness at
550 nm.
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Figure 5. Surface images of PET films having Ra = (a) 3.7; (b) 19.3; (c) 544.3 nm; (d) their transmittances as a function of wavelength.
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Figure 6. Surface images of PET films containing (a) 0; (b) 50; (c) 500 ppm silica particles; (d) transmittance of pure PET film and PET

film coated with polyacrylate as a function of silica contents.
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