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Interfacial Engineering in Solution Processing of Silicon-based Hybrid Multilayer for High Performance Thin
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[# 5] A seamless organic/inorganic multilayer in a structure as poly-dimethylsiloxane(PDMS)/SiO«/SiNy/Si
Ny/SiOxNy we named as “PONT” was solution-processed at room temperature, by combination of two Si-based
polymers, UV-curable PDMS, perhydropolysilazane (PHPS) and their photochemical conversion under
irradiation of vacuum ultraviolet (VUV) light (A = 172 nm) in an N2-filled glovebox, as thin film encapsulation
(TFE) for organic light emitting diodes (OLEDs). PDMS precursors diluted with decamethylcyclopentasiloxane
(D5) was directly coated to OLED to form a protective layer. The presence of soft, elastic PDMS, its surface
conversion to SiOx to improve wetting, and compositional gradient created by VUV irradiation resulted in strong
adhesion at the interfaces and relaxed strain to avoid cracks in ultra-thin and high density SiOxNy to serve as
a perfect barrier. Remarkably low water vapor transmission rate < 3.5xX103 g/m2/day under 40°C, 90%RH was
confirmed for a single PONT as thin as 280 nm. Standardized OLED devices with triple PONT coatings have
528 h stability under accelerated (60°C, 90%RH) degradation tests, without formation of non-emissive dark
spots in OLEDs.
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