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Fig. 2. Height distribution function of a-Si:H (1) and a-SiC:H (2) films.
Dashed lines are Gauss-deconvolution results.

Table 1. Characteristic parameters of a-Si:H and a-SiC:H films

Sample

E

eV

g’

@10, (cm-l )

IﬁTOs (Cm- I)

Ita/lrvo

ILa/Ito

a-Si:H

1,72

482

47

0,257

0,358

a-SiC:H

2,18

475

69

0,533

0,617

Absence of peak at 520 cm™ confirms, that a-Si:H and a-SiC:H are completely amorphous.
The peak at about 480 cm™, relating to the Si-Si trans-verse-optical-like (TO) vibrations, is
sensitive to the short-range disorder of a-Si:H films. An increase in the halfwidth of TO band 1o
and a shift of TO position (wro) towards lower frequencies mean the increase in the short-range
disorder [4]. The peak at about 165 cm™, the Si-Si transverse-acoustical-like (TA) vibrations, is
related to the intermediate-range disorder of the films. A decrease in the ratio of the intensity of the
TA band to that of the TO band, Ita/lto, manifests an increase in the intermediate-range order [5].
The increase in halfwidth I'to and shift a maximum from 482 to 475 cm’! shows increase in
structural deffects in the field of a short-range order. Increase of relation Ita/lto and Ipa/Ito
confirms that the amorphous network of a-SiC:H films becomes less order on short and
intermediate scales in comparison with a-Si:H films.
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S.M. Manakov
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Amorphous hydrogenated silicon (a-Si:H) and its alloys, including amorphous hydrogenated
silicon carbide (a-SiC:H) are widely used in various electronic devices, such as thin-film solar [1],
as detectors of P — particles [2]. Physical properties a-Si:H and a-SiC:H strongly depend both on a
method of their depositions, and from technological conditions: pressure, structure and purity of
initial gases, temperature of a substrate, charge power, design features of concrete installation and
of some other factors. The main aim of this work is a study of morphology and structural properties
of a-Si:H and a-SiC:H films and revealing the influence of incorporated carbon on films properties.

Thin a-Si:H and a-SiC:H films of different compositions were deposited by plasma enhanced
chemical vapor deposition (PECVD) from SiH, and SiH4 + CH,4 gas mixtures.

Raman spectroscopy and atomic force microscopy (AFM) were used to investigate the
influence of carbon content on the chemical bonds and morphology of the films. Characteristic
feature of amorphous tetrahedral semiconductors with a rigid structural grid (a-Si:H and a-SiC:H) is
heterogeneity which influences on electronic spectra and properties of a material. The atomic force
microscopy of a-Si:H and a-SiC:H films has shown in Fig.1, demonstrated that they have island
structure. Apparently from the Fig.1 the sizes of islets and their height essentially differ for a-Si:H
and a-SiC:H films. In films a-SiC:H it is observed greater scatter of the sizes and height of islets in
comparison with a-Si:H films. The reason of these is difference of a chemical compound of films.
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Fig.1. AFM images of a-Si:H (a) and a-SiC:H (b) films a surface

It was demonstrated, that carbon introduction in an amorphous network resulted not only in
increase of optical bandgap of a-Si;«Cx:H films from E,=1.72 eV at x=0, to E,=2.18 eV at x=0.2,
but also resulted in decrease of effective diameter of islands on the films surfaces. The maximum
distances between two points of section of a grain were became much nearer. The distribution
function of a-SiC:H films height (Fig. 2) was decomposed on two Gaussian line shape, one of
which was characteristic for a-Si:H, other was bound to carbon clusterization in a-SiC:H films.
Raman scattering spectra have verified that the amorphous network of a-SiC:H films even at low
carbon content became less order on short and intermediate scales.
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