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Development of Damageless and Dense Coated Barrier Structures for Organic
Flexible Devices
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To achieve ultra-high barriers by wet processes, The formation of dense
inorganic films with suppressed nano vacancies is important. In this study, a dense SiNx film was
successfully obtained by wet-coating polysilazane (PHPS) with Si-N as the main backbone and
irradiating it with vacuum ultraviolet light (VUV light: A = 172 nm) under nitrogen at room
temperature. By using this photo-densified PHPS film as a barrier layer, a water vapor transmission
rate (WTR) = 5x10-5 g/cm2/day was achieved (the world"s highest performance). Positron annihilation

lifetime spectroscopy has also confirmed that nano vacancies larger than water molecule size are
reduced by VUV light irradiation. This photo-densification process is believed to be important for
the atomic rearrangement by Si-N bond cleavage and recombination.
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