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Figure 1. Density of Al:Os and TiO: films as a function
of deposition temperature.
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Figure 2. Carbon contents of Al:Os and TiO: films as
a function of plasma power.
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Figure 3. Density and growth rate of Al:Os; films as a
function of plasma power.
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Figure 4. Density and growth rate of TiO. films as a
function of plasma power.
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Figure 5. Roughness of Al;O3 and TiO; films as a
function of plasma power.
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Table 1. Activation energy of various passivation films

Sample Activation energy
(kJ/mol)
(a)AloOs(10 nm) 58.6
(b)AL20330 )/ Ti02(10 ) 87.2
(c)TiO2015 am)/Al203015 1/ T102(10 nm) 98.4
(d)2A1:03010 0/ TiO2(10 om) 109.7
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In this study, Al,Os and TiO, films was deposited on to PES (poly(ethersulfon) substrate
by using atomic layer deposition as functions of deposition temperature and plasma power.
The density and carbon contents of Al,O3; and TiO, films was changed by varying process
conditions. High density thin films was achieved through optimizing the process conditions.
Buffer layer was deposited prior to the processing of upper thin films to avoid PES surface
destruction during the high power plasma process and to enhances the tortuous path for
water vapor permeation for the defect decoupling effect. The water vapor transmission rate
by using MOCON test was investigated to analyze the effect. Water vaper permeation
properties was improved by using the inorganic multi-layer passivation layer and activation

energy of the water vapor permeation was increased.

Keywords : Passivation layer, Water vapor permeation, Atomic layer deposition, MOCON

test
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