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Abstract Three-layer nano-coated films in applications for the back cover of mobile cellular phones were prepared
utilizing a roll-to-roll continuous process. By introducing a coating layer with a ceramic/metal/ceramic three-layer structure,
the inherent reflective properties of the metals were maintained while electrically insulating properties were maintained. The
thickness of the composite coating layer on a large area PET film with a length of 1,500 nm and width of 500 nm was
less than 60 nm, and a uniform thickness was maintained in all areas. The transmittance according to the wavelength range
(240~1600 nm) of the nanocoating film gradually increases as the wavelength increases, and is about 48 % at 1,000 nm,
which is within the infrared region, and about 35.5 % at 550 nm, which is within the visible region. These results meet the
required level of coated backcover (<40 %).
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Fig. 1. Comparisons of (a) conventional coating process and (b) reformed roll-to-roll continuous plasma coating process.
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Fig. 2. A schematic structure of multi-layer nano-coatings pre-
pared by the roll-to-roll process used in this study.
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Fig. 3. Manufacturing processes of flexible nano thin layer film
by the roll-to-roll technique.
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Table 1
Characteristics of 3-layered ceramic/metal/ceramic nanocoating
after roll-to-roll process

Characteristics Measurement
TCO ceramic nano coating thickness 17.4 nm
Mirror metallic coating thickness 21.0 nm
TCO ceramic coating thickness 14.1 nm
Continuous roll processing length 1,500 nm
Width of surface modification 500 nm
Transmittance 36.5%
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Fig. 4. Transmittance for multi-layer nano-coatings for the
back-cover film used in mobile cellular phone.
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Fig. 5. Photographs taken by a SEM High resolution micrograph
of cross-sectional multi-layer nano coating.
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Fig. 6. Photographs of glastic film with a dimension of 1,500
mm in length and 500 mm in width prepared by continuous
roll-to-roll processes.
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