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ABSTRACT 
CdSxSe1-x  thin films prepared at 3500C by using aqueous solution of cadmium chloride, thiourea and selenium dioxide 0.02 M. 
The X-ray study shows a hexagonal structure throughout the composition parameter x (0.00, 0.25, 0.50, 0.75,1.0) with preferred 
orientation along (100) direction. The lattice parameter value of ‘a’ and ‘c’ follows the Vegards law. Absence of back reflection 
and clear fundamental reflection observed in the pattern indicates the disorder structures which are common in sulfide and 
selenied. 
 
Keyword:- Thin films, CdSxSe1-x  lattice parameter. 

1.INTRODUCTION 
II-VI group of compound and their solid solution is important semiconductor due to their various application in upto-
electronic devices. CdSxSe1-x are very proming ternary system in this category. Thin films of such compound used to 
fabricate transistors, solar cell, photoconductors etc. This group of compound provide valuable information regarding 
the nature of carrier, band structure and scattering mechanism. There are very few published works on CdSxSe1-x on 
electrical properties and structural properties.  
 
There are various method to prepare thin films such as r.f. sputtering,flash evaporation, vacuum evaporation, chemical 
vapour deposition and spray pyrolysis (1-3). We are chosen spray pyrolysis method to prepare thin films of CdSxSe1-x 
thin films for all composition parameter x. This method is simple, inexpensive, easy to handle and ruftuf method. 
In the present works structural parameter variation and chemical composition of CdSxSe1-x  thin films by spray pyrolysis 
were studied in the entire range of composition parameter x (0.0,0.25,0.50,0.75 and 1) of as deposited. Structural 
parameter ‘a’ and ‘c’ and chemical composition are calculated and studied their variation with composition parameter 
is discussed. 

2.EXPERIMENT DETAILS 
Thin films of CdSxSe1-x prepared by spray pyrolysis method using aqueous  solution of cadmium chloride, thiourea and 
selenium dioxide. Each solution prepared of 0.02 M. Chemical were used as AR-grade. The temperature of the 
substrate was maintained at 3500c measured by precalibrated copper constantan thermocouple. Sprayer is mechanically 
move to and fro to avoid the formation of droplets on the substrate and insure instant evaporation. The distance 
between the sprayer nozzle and substrate was kept at 30 cm. The spray rate 3.5ml/min was maintained at the pressure 
12 kg/cm2  
Chemical analysis were taken on inductively coupled  plasma atomic absorption and XRD pattern were taken  on 
Phillips X-ray diffractometer using  CuKα- radiation with wavelength 1.542 A0 . 

3.LATTICE PARAMETER ‘A’ AND ‘C’ BY X-RAY DIFFRACTION 
X-ray measurements were carried out on a Philips X-ray diffractometer using CuKα- radiation with wavelength 1.542 
A0. Typical photographs of CdS0.25Se0.75 are shown in figure. 
 
Absence of back reflection and clear fundamental reflections observed in the pattern indicate the disordered structure, 
which is common in sulphides and selnides (4). The diffraction pattern indicates the formation of polycrystalline 
material. The X-ray diffraction studies confirmed that all the five composition films has a  hexagonal chalcopyrite 
structure with the preferred orientation along (100) direction.  
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As the percentage ‘S’ increased, the shifting of ‘d’ values is clearly seen i.e. for CdS ‘d’ value at 3.58 A 0  and for CdSe, 
‘d’ value at 3.72 A 0 . Broading of the lines observed with increase of ‘S’ percentage which indicates the decrease in 
grain size. The grain size varies approximately form 10-3 cm for CdS0.75Se0.25 to 10-5 cm for CdS0.25Se0.75 . This grain 
size comparable to the grain size reported by Reddy (5).Our results also well agree with the other workers (6) for 
CdxZn1-xS thin films. 
 
This lattice parameter ‘a’ and  ‘c’ were determined using standard X-ray technique. The values of structural parameter 
‘a’ and  ‘c’ were found to vary linearly with composition parameters x. It is observed that the lattice parameter ‘a’ 
varies from 4.293A0 to 4.134A0 and  ‘c’ varies from 7.033A0 to 6.719 A0as the composition parameters varies from 0 to 
1 shown in fig.2. (A,B). These variation follows the Vegards low. These value well agree with the standard JCPA data 
of card no. 6-0314 for CdS and 8-459 for CdSe. 

 
Fig. 2. Variation of lattice parameter ‘a’ and ‘c’ with composition parameter x of as deposited CdSxSe1-x thin films 

 
This indicate that all composition films shows the hexagonal structure with preferred orientation  along (100) plane. 
Thus spray pyrolysis is simple and best method for the production of thin films. 
 
Chemical Composition Analysis :- Chemical composition analysis were taken on inductively coupled plasma atomic 
absorption. For this scraps thin films material from the substrate. Then the chemical analysis was taken for all the 
composition parameter are shown in table.1 

 
Table 1. Shows the chemical analysis of CdSxSe1-xfor all composition parameter (x). 

Composition 
Parameter 

                  (x) 

Estimated atomic percentage for 100 ml 
cadmium 

Sulphur Selenium 
0.00 
0.25 
0.50 
0.75 
1.00 

------- 
29.85 
50.35 
69.13 
99.90 

99.78 
78.15 
49.65 
30.87 
------ 
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4.CONCLUSION 
spray pyrolysis is the best method for the production of thin films on large area. Thin films of CdSxSe1-x Se has shows 
the hexagonal structure throughout the composition parameter x along with preferred orientation along (100) plane. 
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