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Effect of methane on structural and optical properties of a-SiCN thin film
deposited by MWPACVD 

Simon Bulou

1

, Laurent Le Brizoual

2

, Patrice Miska

1

, Ludovic de Poucques

1

, Robert

Hugon

1

, Mohammed Belmahi

1

, Jamal Bougdira

1

.

1

Institut Jean Lamour CNRS UMR 7198, Vandoeuvre-lès-Nancy, France .

2

Institut des

Matériaux Jean Rouxel (IMN) CNRS UMR 6502, Nantes, France

simon.bulou@lpmi.uhp-nancy.fr

Silicon Carbonitiride (SiC

x

N

y

) thin films are ternary alloys exhibiting attractive features

for a wide range of applications, especially in optoelectronic field. Optical

characteristics such as refractive index, energy bandgap and photoluminescence

properties can be tuned by modifying experimental deposition parameters. SiCN films

have already demonstrated high potential in devices such as UV detector or near UV

emitting diodes.

a-SiCN thin films are elaborated in a Microwave Plasma Assisted Chemical Vapour

Deposition system fed with a gas mixture of CH

4

, N

2

, Ar and hexamethyldisilazane

(HMDSN) as Silicon source. Thin film structural properties are analysed by various

techniques such as scanning electron microscopy, atomic force microscopy, X-ray

photoelectron spectroscopy, X-ray diffraction and FTIR absorption spectroscopy.

Optical properties are studied by spectroscopic ellipsometry, photoluminescence and

UV-visible transmission measurements. The plasma chemistry is analysed by means of

optical emission and in situ FTIR absorption spectroscopies in order to progress in

SiCN deposition process control.

We focus in this work on the effects of methane flow rate varying from 0 to 9%. CH

4

addition highly modifies structural properties of deposited films : porosity decreases, the

rugosity is lowered and the film density enhanced. Thin film FTIR absorption

spectroscopy points out a decrease of organic groups and NH bonds. In addition,

refractive index of the film varies from 1.7 to 2.0 with CH

4

 flow. Plasma observations

reveal the production of chemical species such as CN, N

2

, C

2

, NH, HCN and atomic Si.

Finally a post deposition annealing treatment allows us to study as a function of

annealing temperature the crystallographic modifications in order to improve the thin

film properties for optoelectronic applications.
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