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Water vapor permeation properties of SiOx bi-layer films deposited in
atmospheric pressure high current dielectric barrier discharge
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Atmospheric pressure plasma enhanced chemical vapor (AP-PECVD) deposition is a

new and rapidly developing technology having clear benefits in terms of equipment

costs, footprint size and possibilities for in-line processing. Recently we have

demonstrated that substrate temperature and the energy spent per injected precursor

molecule have a strong impact on the morphology and quality of the moisture barriers

1

.

A remarkable power law dependency between water vapor transmission rate (WVTR)

and film thickness has been observed attibuted to the percolating nature of the

transport of moisture through these films. Based on this hypothesis bi-layer structures

comprising of a porous silica layer deposited on the polymer by the AP-PECVD

capped by few nanometers of alumina deposited by atomic layer deposition showed a

significant improvement in the moisture barrier performance and throughput of the

AP-PECVD process
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In this contribution we present a further study on the characterization of the film

properties of the bi-layer architecture to enhance throughput of the AP-PECVD. In this

study the bi-layer consists of two silica layers deposited under different AP-PECVD

regimes to control film morphology of both layers. Process conditions of the layers will

be discussed in the frame of the energy spent per precursor molecule and the local

deposition rate. The film topology, composition and molecular network structure was

analyzed by AFM, ATR-FTIR, SE, SIMS and XPS methods. Gas permeation

properties were characterized by MOCON Aquatran and Ca-test. It was shown that

AP-PECVD grown silica thin films as thin as 5 nm deposited on a porous silica layer

can yield excellent moisture barriers having ~2*10

-4

 g/m

2

 day effective WVTR and

~1*10

-5

 g/m

2

 day intrinsic WVTR barrier performance.
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