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Abstract Recently, the demand of labels for product management is increasing, as the automation system becomes more
common. the development of functional labels which can be used in various environments has been rapidly proceeded. In
the case of a printed circuit board, barcode labels with thermal and chemical stability are generally used due to a high
temperature process around 300°C and chemical cleaning in the manufacturing process. However, the yellowing phenomenon
of labels that can lower the resolution of printed barcode image still needs to be prevented. In this study, we prepared a
composite coating layer using a silica inorganic binder and a titanium dioxide white pigment, and developed a functional
labels with thermal and chemical stability. The silica inorganic binder prepared by sol-gel process was confirmed to show
excellent adhesion and abrasion resistance with the polyimide film. The white coating layer could be formed on the polyimide
film with mixing the silica inorganic binder and titanium dioxide white pigment. The prepared coating layer showed excellent
whiteness and glossiness above 400°C. The excellent chemical stability of the coating layer was also confirmed by the
chemical treatment with acidic (pH 1.6) and basic (pH 13.6) cleaners.

Key words Functional labels, Printed circuit board, Silica inorganic binder, Titanium dioxide, Thermal and chemical
stability
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Fig. 1. Schematic diagram of high durability label for printed
circuit board.
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Fig. 2. Coating process condition of SiO, inorganic binder-TiO,
complex solution.
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Fig. 3. Effect of aluminum alkoxide addition on haze property
of coating layer with SiO, inorganic binder.
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Fig. 4. Whiteness of SiO,-TiO, complex coating layer on
polyimide film.
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Table 1

Thermal stability of SiO,-TiO, complex coating layer
Temperature (°C) 25 200 300 400 500
Whiteness (L) 882 884 878 889 89.1

Glossiness (GU/60°) 140 145 141 142 143
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Fig. 7. (a) Thermal and (b) chemical stability of SiO,-TiO,
complex coating layer.

Table 2

Chemical stability of SiO,-TiO, complex coating layer
pH Before 1.6 (Acidic) 13.6 (Alkalic)
Whiteness (L) 88.2 88.4 88.6
Glossiness (GU/60°)  14.0 139 144
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