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Abstract:

The II-VI group compound has great attention for making solar cell. The properties of the
compound can alter by the doping element. Here, Al (Aluminium) doped ZnTe thin films were deposit on to
glass substrates by using thermal evaporation technique. The structure properties of the grown thin film
wereexamineby XRD technique. The surface morphological analysis was carried out by using optical
microscope. The optical band gap of material was calculated by UV-VIS spectrometry analysis. The XRD
revels that, the thin films are polycrystalline in nature. The crystal structure is found to be tetragonal shape.
The microscopic images revels that films are homogenous. The particles uniformly deposited on the substrate.
Optical band gap, was calculated from the absorption spectra is found ~1.7¢V.
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Introduction

The II-VI compound group semiconductor materials is an important semiconductor
material for the development of variousmodern technologies of solid-state devices like blue
light emitting diodes, solar cells, laser diodes, microwave devices, etc, the zinc telluride is one of
them [1-47. Various methods can be used for depositing Al doped ZnTe thin films like: physical
vapor deposition under vacuum, molecular beam epitaxy, CBD, Sillar, Chemical vapor
deposition, spray pyrolysis andSolution growthetc. [1, 5, 6, 7]. Properties of ZnTe can
beenhanceby commonly doped material likeFluorine, Indium, Aluminum [8-127, Cobalt, Gallium,
and Tin. When ZnTe is doped with Al, Als+ substitutes Zn2* site in the ZnTe crystalstructure
resulting in one more free electron to contribute to the electric conduction. Furthermore, Zncan be
easily substituted by Al. Here, Al (Aluminium) doped ZnTe Thin films are grown by thermal
evaporation technique having thickness of 3000 A. The structural, morphological and optical
properties are investigates of grown samples.

Experimental

Firstly, the Al doped ZnTe powder were prepared by using AI(NOs)swith Telluride
metal powder and ZnCl, by chemical synthesis technique, then the prepared powder compound
of Al doped ZnTe was used for the deposition process. During the deposition, the pressure was
kept at about 10 5torr. The substrate distance to source was kept about 13 cm. The samples of
different thicknesses were deposit under similar conditions. The thickness of the films was
monitored by quartz crystal digital thickness monitor (Model No. DTM-101), provided by
Hind-Hi Vac. The deposition rate was maintained 5 - 10 A/sec throughout sample preparation.
Before evaporation, the glass substrates were cleaned thoroughly using chromic acid, detergent,
isopropyl alcohol, distilled water and at the end with acetone.

Results And Discussion
1. X-ray diffraction (XRD) Analysis:

Crystallographic, micro structural properties of Al doped ZnTe thin films on glass
substrate have been studied in a coordinated manner within the thin films. Figure 1 shows the

XRD pattern of Al doped ZnTe thin film having thickness of 3000 A respectively. The XRD
spectra were recorded with scanning angle ranging from 10° — 709.
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Fig.1: The XRD patterns of Al doped ZnTe thin film having 3000 A Thickness.

The 20 peak observed at 23.0°, 27.7°, 40.6°, 43.1°, 49.7° and 63.9° exhibit the formation of the tetragonal structure phase
of Al doped ZnTe which correspond to the (110), (111), (002), (220), (202) and (023) planes of reflections. XRD analysis indicated
material is polycrystalline in nature.

2. Morphological Analysis:

To study the surface morphological properties, the grown samples were observed under optical microscope.Figure 2
shows the optical microscopic images of grown Al doped ZnTe thin film having thickness of 3000 A respectively.

Fig.2: Optical microscopic image of Al doped ZnTe thin film having 3000 A Thickness.

From the micrographic images, it is observe that the film is uniform. The particles are distributes uniformly on the
substrate. The nano particles well cover on the substrate. The nano particles are found spherical in shaped. The sample is free
from any microscopy defect like cracks or peeling.

3. Fourier Transforms Infrared Spectroscopy (FTIR)

The Fourier Transform Infrared Spectroscopy (FTIR) is an effective tool used to identify the functional groups present
in the studied material. The modes of vibration of chemical bonds and functional groups present in the Al doped ZnTe thin films,
were analyzed from the FTIR spectrum. Figure 3.shows FTIR spectrum of Al doped ZnTe. The FTIR spectrum of Al doped
ZnTe is recorded in the spectral range of 4000 - 400 cm!. FTIR spectrum of the Al doped ZnTe material, peaks observed at lower

frequencies (finger print region) at 762.2 cm™!.
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Fig.3: FTIR Spectrum of Al doped ZnTe.

4. UV-VIS Analysis
Optical properties of Al doped ZnTesamples were studied with the help of UV-VIS spectrometry. The optical

absorption spectra were obtain in the wavelength range 350nm to 900 nmby employing a Shimadzu 2450 UV -Visible model
of the spectrophotometer.Figure 4shows the absorption spectra of grown Al doped ZnTe thin film having thickness of 38000 A.
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Absorption Spectra of Al Doped ZnTeThin Film having 3000 A

According to absorbance spectrum it is clear the maximum absorbance was found in between the wavelength range
350 nm to 450 nm. it is found that the film is highly absorbing in nature.The optical band gap of these films has been

calculated using the relation (Tauc 1974).
ahv = A (hv—-Eg)"

where, hv is the photon energy, o is theabsorption coefficient,Eg the band gap, A is constant. The plot of (ahv)?
versus Eg for Al doped ZnTe films is presented in Figure 5.This figure clearly shows the optical band gap is 1.7eV.
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Fig. 5 :Band gap of Grown Al doped ZnTe Thin Filmhaving thickness of 3000 A
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Conclusions

Aluminum doped Zinc Telluride (ZnTe:Al) thin films of 3000 A thickness was deposited onto inert glass substrates
by using thermal vacuum evaporation technique. XRD patterns confirm that the films have Tetragonal in structure. The
optical microscopic images revels that the sample is homogeneous and free from defects. The Fourier Transform Infrared
Spectroscopy (FTIR) identifies the presenceof functional groups in the material. The optical properties illustrates that, the
samples haves highly absorbent properties. The optical band gap of ZnTe:Al thin films was found near 1.7 eV.
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