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Abstract: - Polycrystalline cadmium telluride oxide (CdTeQOg3) thin films have been achieved by Chemical
synthesis process and annealed at 300°C in air. XRD of films shows the peaks corresponding to single phase
face centered cubic polycrystalline CdTeOs. The compressive strain energy of the film is 0.02569J calculated by
angle of contact. Optical absorption study revealed that CdTeO; is a direct band gap of 2.3eV for the film
annealed at 300°C and it is effect of oxygen concentration of the deposited material. The resistivity of the films
was decreases with increase the temperature.
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l. INTRODUCTION

Semiconductor Oxides thin films have number of practical applications in the different devices, for the
fabrication of field effect transistors [1] and surface passivation[2]. Thin films of group of 1I- VI are generally
used in many semiconducting compounds which are used in many semiconductor devices because of their
optoelectronic properties and the development of flexible and light weight solar cells which are highly stable[3-
4]. Due to wide energy band gap of semiconductor oxides, they can be considered as absorbent layers even in
the ultraviolet region and used for optoelectronic applications[5]. A polycrystalline cadmium telluride thin film
is one of the most promising low cost candidates for the terrestrial applications. The studies on cadmium
telluride and its oxides are very important compound because of its technological importance because they may
the part of semiconductor device structures with specific functionality. It is direct band gap material with high
absorption coefficient [6-7]. Cadmium telluride oxides can be obtained with controlled energy band gap
available values higher than 1.5eV for CdTe[8] and upto ~ 3.8eV accoding to oxygen concentration[1]. The
addition of oxygen to CdTe at dopent level has been aimed to improve the stability of CdTe-based photovoltaic
devices [9-12]. Not much work has been done on CdTeO material till few researchers pay their attention on
CdTeO. The synthesis of Oxygenated CdTe films has been reported by different techniques as pulse laser
deposition [10], R.F. sputtering [5, 13] etc. Some researcher have conclude that tellurium oxygen (Te-O) bonds
were associated with CdTeO[5-14] and other researchers conclude that it is co-existence of CdTe,Os [15] but
more groups also available with different composition [1,16]. In this communication we report and analyzed
For the present work, Chemical bath deposition (CBD) method was used for deposition of the films, as it is a
simple, convenient for the large area deposition, capable of yielding good quality films, it forms ion-by-ion
formation, controlled thickness by varying time and the most important is, it does not requires sophisticated
instrumentations.

In the present paper, polycrystalline oxygenated thin films of CdTe were deposited at room temperature
on glass substrate by CBD and annealed at 300°C. The morphological, structural and optical properties of
annealed films were studied.

1. EXPERIMENTAL

Polycrystalline CdTeO; thin films have been deposited on glass substrates by CBD method from
aqueous solution of 0.1 M CdSO,, 0.1 M Na,TeO3 and 20% of ammonia used as a complexion agent prepared in
doubled distilled water. There were no further treatments on the chemicals. Both solutions of CdSO, and
Na,TeO; were taken independently in different containers, they were clear solutions. When both solutions were
mixed together, white precipitate formed in container. Before dipping the glass substrates into mixtent solution,
ammonium hydroxide added drop-by-drop into precipitate and the precipitate completely dissolves and the
solution becomes clear. The glass substrates were cleaned with lebolene solution and by ultrasonic cleaner with
doubled distilled water for removal of contaminants from the surface of the films. These cleaned glass substrates
were mounted on substrate holder and immersed into the solution for deposition at room temperature for
different time intervals. The deposited films were homogeneous without cracks and off white in colored. The
deposited film dried later in air and annealed at 300°C for 2 hours. The annealed films were characterized by
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different techniques as X-ray diffraction (XRD) micrographs were obtained by using X-ray diffractometer
(XRD Rigaku D/max-2400 with Cu-Ko = 0.154 nm) at 40kV with 35mA and the scanning rate 0.02° with
counting time of 8 s. UV-VIS-NIS spectrophotometer (Hitachi 330, Japan) was used to record optical absorption
spectra at room temperature angle of contact on substrate were used for calculating the strain energy on the
films.

1. RESULTS AND DISCUSSION
CdTeO:; films have been deposited by using cadmium sulphate (CdSO,) as a source of Cd ions and
sodium telluride as a source of Te. Ammonium hydroxide is a complexion agent for adherence and to adjust the
pH of reaction bath.
The kinematics of the film formula can be understood from following reaction.

CdSO4 and Na,TeO; dissolve in doubled distilled water, then

Cdso, + 2H,0 «— Cd* +5S0,? (1)
And
Na,TeO; + H,0 < TeO(OH), + 2NaOH 2)

From eq" (1) and (2),
TeO(OH), + Cd®* +20H — (CdTeO; + 2H,0 ©)

Figure 1 represents the structural analysis of annealed CdTeOs films on glass substrates, the crystalline
structure of the sample in the lower part of figure and it shows low intensity peaks on diffractogram. The peaks
appearing at 20 angles (23.3) and (30.3) with (100), (102) planes respectively were single phase face-centered
cubic in nature and they were good agreement with JCPDS card N0.80-0090 of CdTe. The diffraction features
were observed which having greater intensities with sharp picks at (33.2), (38.3) and (55.3) and these peaks are
of oxygenated CdTe and they were good agreement with JCPDS card No.77-1906 of oxygenated CdTe.
However R.C. Rodriguez et al [2] reported the films of CdTeO; are single phased face-centered
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Figure 1- XRD of CdTeOs on glass substrate of annealed film at 300° C.

cubic. The diffraction peaks of CdTeO; can be clearly identified and these results well agree with F.J. Beltrant et
al [13]and Rhiger et al [17].
The particle size was approximately 3.25nm of the deposited film and it is determined by Debye-Scherrer’s

formula,
KA

t=—— - )]
Bcosb
where, t be the individual crystalline size, K be Scherrer’s constant which is from 0.89 to 0.9, A be the
wavelength, B be the FWHM of the peak and 6 be the Bragg angle.
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Figure: 2 Absorption spectra of CdTeOj; glass substrate annealed at 300°C

Optical absorption study (Figure 2) of annealed films on glass substrates were in the wavelength range of 300 to
1200 nm. As the CdTe is a direct band gap material, CdTe oxide can be obtained with band gap values (Figure
3) higher than 1.5 eV for CdTeO; and it is 2.3eV, according to the oxygen concentration [18-19].
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Figure: 3 Plot of (ahv)? verses hv for film on glass substrate

Figure: 4 Contact angle between CdTeO; films on the glass with water

The band gap shift may be accounted for one or more of the hexagonal to the cubic phase
transformation taking place at temperature can reduce the energy band gap of films. The optical absorption behavior
of polycrystalline CdTeO; thin films deposited on glass substrates depends upon the size and the concentration of the CdTe

polycrystalline. The angle of contact of the CdTeO; film (Figure 4) was measured and the surface energy of the
film was measured and found 0.02569 J.
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—a—Resistivity curve for cooling of CdTe
—e— Resistivity curve for heating of CdTe|
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Figure 5 Resistivity of CdTeO; films during heating and cooling.

V. CONCLUSIONS
Chemical bath deposition of CdTeOs thin films on glass substrates is simplest method for polycrystalline films.
X-ray diffraction study revealed that, CdTeO; films are single face centered cubic structures and polycrystalline
in nature. The band gap energy were slightly higher than band gap of CdTe (Eg = 1.5 eV), due to oxygen
concentration. SEM micrograph shows the particles was not single crystal grains but it composed of number of
crystallites. Surface energy is calculated by angle of contact and it is 0.02569J. The resistivity of the films
(Figure 5) was decreases with increase the temperature.
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