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Fabrication and Permeation Measurements of
Barrier Coatings on Flexible Substrates
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Dong-Sing Wuu, Eddy Lay, Chia-Hsiang Liu, Gu-Hao Jhang, Tsai-Ning Chen
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Under optimization of plasma-enhanced chemical vapor deposition conditions, the barrier coatings (silicon nitrite,
SiN, 50 nm/silicon oxide, SiO, 50 nm) on polycarbonate (PC) substrates at 200 °C could reduce the water vapor
transmission rate (WVTR) to 0.01 g/mz/day and oxygen transmission rate (OTR) to 0.1 g/mz/day, respectively (via
the Mocon instruments). To further reduce the permeation rate, the organic film (parylene C) was introduced in the
barrier coating structure as the smooth and defect-decoupled layer. From the calcium test, the WVTR of
parylene/SiN, bilayer on the PC substrate can decrease to 2 X 107 g/m2/day under room temperature and 40%
relagtive }21umidity environment. Finally, the four-pair parylene/SiN, structure can achieve a WVTR value of 7.41 x
10" g/m’/day.
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