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o X B H A study on oxide barrier films fabricated by room-temperature
atomic layver deposition

Oxide barrier films fabricated by room-temperature atomic layer deposition (RT-ALD) are studied in
this paper. In flexible electronics, high-quality barriers to water vapor transmission and acid corrosion are
necessary for achieving their stability of operation in the atmosphere. Since not heat-tolerant materials that of
polymer films and organic semiconductors are used in the circuits, the barrier films are required to be
deposited at room temperature (RT). In this study, we aimed to achieve the room temperature atomic layer
deposition of zinc and niobium oxides for moisture and acid corrosion barriers. In chapter 1 of this paper,
the background technologies of the barrier coatings are described, and the purpose of this research is
explained.

In chapter 2, we describe the detail of the experimental methods used in this study. In chapter 3, we
explain the RT-ALD of niobium oxide using (fert-butylimido) tris(ethylmethylamido) niobium and plasma
excited humidified argon. The elemental reactions of ALD are elucidated by in sifu observations of IR
absorption spectroscopy and a quartz crystal microbalance measurement. The deposited niobium film, in
combination with aluminum oxide on the stainless steel, exhibits an excellent barrier to a hydrochloric acid.
The applicability of the RT deposited niobium oxide to the acid proof coating is discussed in this chapter. In
chapter 4, the RT-ALD of zinc oxide is developed with a precursor of dimethyl zinc. To design the ALD
process, the RT adsorption of precursor and its oxidization are analyzed, where the basic reactions are
modeled. The RT deposited ZnO films exhibited multi-crystalline, and the applicability of crystallized ZnO
for semiconductor devices, water anticorrosion, and gas barrier are discussed in chapter 5. We summarize
the results of this study in chapter 6. We also explain the impacts of the developed technologies on the field
of barrier film coating.
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