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SiC-2H nanoparticles embedded in a-SiCxNy:H thin film synthesized

by N2/H2/Ar/hexamethyldisilazane microwave plasma
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In the field of silicon based thin film synthesis, plasma assisted chemical

vapor deposition processes feed with silane (SiH

4

) allows to the growth of

material with various composition and/or nanostructuration depending on

experimental parameters. Nevertheless, this molecule is toxic and explosive

and its use requires a highly secured process. Organosilicon compounds,

owing to their lower hazardousness, have recently appeared as promising

silane alternative. However, because of the important molar mass of the

molecule and existing chemical bonds, the flexibility of the organosilicon

processes is lower.

In this work, we show the versatility of H

2

/Ar/hexamethyldisilazane

microwave plasma for SiC

x

N

y

:H thin films deposition. Indeed, the chemical

composition as well as the nanostructuration can be changed depending on

the additional gazes or the substrate deposition temperature.

Thin film nanostructure and morphology is monitored by means of X-ray

diffraction, Scanning and Transmission Electron Microcopies. Chemical

composition and binding configuration is characterized by X-ray

Photoelectron Spectroscopy, Fourier Transform Infrared spectroscopy and

Rutherford Backscattering Spectroscopy whereas optical properties are

analyzed by spectroscopic ellipsometry and photoluminescence

measurements. According to this work, H

2

/Ar/HMDSN plasma leads to the

deposition SiC-2H nanoparticles (NPs) embedded in a-SiC

x

N

y

:H matrix for

substrate temperature as low as 350°C. In addition, it is possible to control

the nanoparticles size from a few tenths to about 100 nm by increasing the

substrate temperature. Besides, the thin film composition can be tuned from

"SiC

x

:H like" to "SiN

x

:H like" by adding low flow of N

2

 during the growth.

Hence, refractive index and optical gap is sharply adjustable over a large

range of values making this “silane free” process very suitable for optical

coatings synthesis.
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