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Abstract: The packaging of electronic devices performs a protective function to ensure that their durability and
reliability are not affected by changes in the operating environment caused by external factors. Recent advances in
materials have led to ongoing research into bonded packaging of heterogeneous materials such as polymers and inorganic
materials in electronic devices. In this packaging process, it is important to have a binding that joins the materials and
ensures the operating environment, which includes adhesion to the substrate, corrosion and oxidation resistance through
moisture removal, and durability. In this study, the hygroscopicity of the coating layer by modifying the polymer surface
based on PVA was evaluated by controlling and measuring the contact angle, and the adhesion was confirmed by applying
water-based ink and testing according to ASTM D3363. For the durability of the polymer surface, the IPL post-treatment
process was used to improve the hardness and toughness against applied voltage, and the pencil hardness test and
nanoindentation test were conducted. Through this, we analyzed and proposed solutions to ensure the reliability and
durability of polymer devices in polymer microfabrication against environmental factors such as moisture, temperature
fluctuations and adhesion, and surface abrasion.
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Fig. 1. Comparison of contact angle; (a) bare surface : contact
angle 68°, (b) PVA coated surface : contact angle <14°.
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Fig. 2. Relationship between contact angle and surface free energy
by DI water.

Fig. 3. Comparison of ink-printed area after peel-off test; (a) bare
surface, (b) PVA coated surface.
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Table 1. Pencil hardness test result of samples
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Fig. 4. Functional Graded Material structure by IPL.
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