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ABSTRACT

Encapsulation of organic based devices is essential issue due to easy deterioration of organic material by water
vapor. Thin layer of encapsulation film is required to preserve transparency yet protecting materials in it. Atomic
layer deposition(ALD) is a promising solution because of its low temperature deposition and quality of the deposited
film. AL,O; or Al,05/TiO,/Al,0; multilayer film has shown excellent environmental protection characteristics despite
of thin thicknesses of the films. Al,05/TiO,/Al,03 multilayer and 1.5 dyad layer of Al,O;/polymer/Al,O5 deposited
by ALD was measured to have water vapor transmittance rate(WVTR) well below the detection limit(5.0 x 10-5 g/m?
day) of MOCON Aquatran 2 equipment.
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Table 1. Deposition rate/cycle of Al,O; and TiO, thin film

Deposition Rate (A/cycle)
Pulse time (sec) AlLO; TiO,
0.2 0.7 0.56
0.5 0.93 0.65
1.0 1.06 0.72
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Fig. 1. Refractive index vs. Pulse time of cyclic deposition
() AL,O5 (b) TiO,.
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Fig. 3. Water vapor transmittance rate of each film (AIO and
ATA represents ALO; and ALOy/TiOy/AlLO; multilayer,
respectively. APA represents Al,Os/polymer/ Al,O;
multilayer).
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Fig. 4. (a) Field emission TEM image of Al,O3/TiO,/Al,04
multilayer deposited with 30nm/5Snm/30nm thicknesses
(b) Energy dispersive spectroscopy(EDS) analysis of
each layer.
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