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Development of Encapsulation Materials with Moisture Absorption and Adhesiveness Applicable to Foldable Organic EL Devices
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Abstract

We have developed encapsulation materials that enable OLED devices to be able to fold with a smaller radius. Creating a moisture
barrier and preventing delamination become issues as the folding radius is reduced. Thin Film Encapsulation (TFE) is a three-layer
structure of inorganic, organic and inorganic resin used in manufacture of OLED displays. Inkjet printing has become the main method
used to coat and form organic layer. By developing and uniformly nano-dispersing a nano-desiccant filler in the organic resin layer, we
realized a strong moisture barrier, and by controlling the wettability at the molecular level, we prevented delamination, even with a
folding diameter of 1 mm, leading to the development of a novel resin material. Upon manufacturing and testing the device structure,
we found the moisture barrier was four times more effective than with conventional materials, enabling us to improve the reliability of

the folded section.
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Fig. 1 Schematic of Thin Film Encapsulation (TFE)
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Table 1 Property needed for OLED encapsulation material
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Fig. 2 Water adsorption isotherm of the developed filler
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Fig. 3 Photos of nano dispersed nano-desiccant filler materials
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Fig. 8 Moisture barrier prediction at 25°C / 40% RH
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Table 3 Property table of developed material
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