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Study of Reactive Gas Pulsing Sputtering Process as a technique to elaborate
efficient and low cost silicon oxynitride antireflective coatings
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The conversion efficiency and the production cost are both key parameters in solar

cell industry. Concerning sun light absorption, it should be maximized without leading

to higher fabrication cost. Our challenge is to explore powerful and economical routes

to develop complex antireflective systems for thin film Si-based solar cells. Unlike

antireflective systems obtained with 2 or 3 different materials, we are currently

focusing on the deposition of multilayers and gradient layer using only one silicon

target sputtered in a reactive atmosphere (Ar/O

2

/N

2

). With a refractive index tunable in

a large range, these ternary silicon oxynitrides are interesting candidates for this kind

of system. In this work, we investigate the control of thin film refractive index via

tuning the elemental composition of Si

x

O

y

N

z

 layers deposited by Reactive Gas Pulsing

Process. First, a deep study by time-resolved optical emission spectroscopy allow us

determining the different sputtering modes and their reaction kinetics. Then, by

controlling the pulsing parameters of O

2

 reactive gas flow rate injection, we

demonstrate the possibility to tune thin films composition in a large range (determined

by RBS): from an oxide to a nitride for silicon oxynitrides but also for silicon-rich films

with various silicon content. Nature of bonds between silicon and other elements have

been studied from different techniques (IR and Raman spectroscopies, XPS) and

linked to film optical properties, such as refractive indexes and optical band gap (from

UV-visible spectroscopy and ellipsometry). Finally, antireflective structures have been

simulated and optimized by genetic algorithm for wavelength at 600 nm on silicon

substrate. Better structures have been realized and present reflectivity in good

agreement with simulated one, demonstrating RGPP technique allows easy

deposition of efficient antireflective layer, with reasonable deposition time and low

reflectivity (lower than 5 %).
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