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Background

The development of barrier films is a critical
technology to reduce the susceptibility of
photovoltaic systems to environmental
degradation.  These barrier films, which have
effective water vapor transmission rates (WVTR)

Research Objectives

« Investigate the nucleation of thin films and
interfaces and its impact on barrier layer

less than 10+ g/m?/day, often consist of multilayer performance.
films deposited by vacuum deposition. Methods Barrier Layer WVTR Barrier Layer Mechanical Performance -Investigate the mechanical adhesion in barrier
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T — “The impact of interfaces on the transmission properties || .yathads to enhance mechanical reliability are needed. laminated barrier systems.
has not received much attention.
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SiNx/ Parylene Results *Desiccant filled polyisobutylene edge have shown

The structure of barrier films can play a large role in their
effective WVTR. The use of nanolaminate inorganic or
organic/inorganic films both provide excellent barrier
performance. Adhesion in inorganic/organic laminates may
provide some concern in long term performance in solar
environments and must be addressed. Finally, edge sealants
which utilize desiccant materials show promise for creating
high performance laminated packaging for PV cells.
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Nanolaminates made from atomic layer deposition results in a synergistic
effect which reduces the water vapor transmission rate beyond that of
individual layers. This impact shows that ultrathin and ultrahigh barrier
performance can be achieved.

Annealing of the polymer layer was found to result in an improvement
in barrier performance.
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