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Abstract

This paper shows necessity of encapsulation layer to maximize flexibility of brittle
indium-tin-oxide (ITO) on polymer substrates. And, Young's modulus (E) of encapsulation layer
have an significant effect on external bending stress and the coefficient of thermal expansion (CTE)
of that have a significant effect on internal thermal stress. To compare magnitude of total
mechanical stress including both bending stress and thermal stress, the mechanical stress of
triple-layer structure (substrate / ITQ / encapsulation layer or substrate / buffer layer / ITQ) can
be quantified and numerically analyzed through the farthest cracked island position. As a result, it
should be noted that multi-layer structures with more elastic encapsulation material have small

mechanical stress compared to that of buffer and encapsulation structure of large Young’s modulus

material when they were externally bent.
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Fig. 1.

1) Type 1 : ITO (200 nm) / PI (40 nm) / PC

2) Type 2 : ITO (200 nm) / SiOz (40 nm) / PC
3) Type 3 : SiOz (40 nm) / ITO (200 nm) / PC
4) Type 4 : PI (40 nm) / ITO (200 nm) / PC

5) Type 5 : SiOz2 (250 nm) / ITO (200 nm) / PC
6) Type 6 : ITO (200 nm) / PC
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Fig. 2. External included with
residual stress of Type 1 to 6 regarding
the radius of curvature.
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Farthest Cracked Island Position

Type1 Type2 Typse3 Typed Type®
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23 3. Farthest cracked island®l $1x9F 10W 5
ITO islandsl M & =&,
Fig. 3. Farthest cracked island position and
number of cracks in 10th ITO island.
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Fig. 4. Farthest cracked island position and
number of cracks on 9th ITO island.
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