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ABSTRACT 

Cadmium Telluride (CdTe) films find application in solar cells and electro-luminescent devices. Films of 

CdTe are deposited on glass substrate by sintering technique. The band gaps of these films are studied by 

reflection spectra in wavelength range of 800-1000nm. The X-ray diffraction pattern of these films for 

structural analysis is also reported in this work.  
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INTRODUCTION 

In recent years there has been considerable interest in the field of thin film semiconductors for the use in solar 

cells devices.
1,8

  CdTe belonging to group is one of the suitable material for low cost photovoltaic devices. 

The deposition of CdTe films has become increasingly important in recent years due to its application, as a 

window material in hetrojunction solar cells. Cadmium telluride has been the subject of intensive research, 

because of its intermediate band gap,  reasonable conversion efficiency, stability and low cost.
2
 

 

EXPERIMENTAL DETAILS  

In the study presented CdTe film is prepared by sintering (screen printing) technique. To prepare sintered 

films of CdTe an appropriate amount of CdTe CdCI2H2O and ethylene glycol are thoroughly mixed. The paste 

thus prepared is screen printed on glass substrate which has been cleaned properly. The samples thus prepared 

are dried at 110ºC for 4 hours in air and then sintered at 500
0
 C for 15 minutes to remove the organic material 

left.
3,4,7

  

 

CHARACTERIZATION OF SAMPLES  

 

Reflection spectra of these films are taken at room temperature with the help of Hitachi Spectrophotometer 

model U-3400 Energy band gaps of these films are calculated with help of reflection spectra.  

To measure the energy band gap the Tauc relation
3
 is used in which a graph between (αhυ

2
 vs (hυ) is to be 

plotted where α is the absorption coefficient and hυ is the photon energy. Absorption coefficient α is 

proportional to [(Rmax – Rmiin) / (R – Rmin)], where reflection falls from Rmax to Rmin due to absorption by the 

material, R is the reflectance for any intermediate energy photons. So α is used in terms of reflectance as Ln 

[(Rmax – Rmin) / (R – Rmin)] and the energy band gaps are computed for the film material. The X-ray diffraction 

patterns of these films for structural analysis are also reported in this work. The d-values are calculated by 

calculating θ values from the peaks of the x-ray by using the relation 2d sin θ = n λ (n = 1 in the present case). 

These d-values are compared with the standard ASTM data to confirm the structure of CdTe.
4,10, 11

 

http://www.ijarets.org/


International Journal of Advanced Research in Engineering Technology and Science               ISSN 2349-2819 

www.ijarets.org                                      Volume-6, Issue-12  December- 2019                       Email- editor@ijarets.org 

Copyright@ijarets.org                                                                                                                                                        Page  68 

 
 

Figure-1: Reflectance spectra of CdTe sintered film 

 

 

 

Results and Discussion 

 

Figure 1 represents the reflection spectra of sintered CdTe film. Figure 2 shows a plot of Ln [(Rmax – Rmin) / 

(R – Rmin) ] vs hυ for the sintered film of CdTe. From this graph, the value of energy band gap of the film 

materials comes out to be 1.4 eV.
5,6,7

 The structure of sintered CdTe film is confirmed by x-ray analysis. The 

X-ray of one of these sintered CdTe films is shown in Fig. 3.  
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Figure-2: Energy band gap of sintered CdTe film by Reflectance spectra 

 

 
 

Figure-3: X-ray diffraction pattern of CdTe film  

 

 

REFERENCES 

 

1. J.Tauc Amorphous and liquid semiconductors ed J Tauc p.159 Plenum New York, 1974. 

 

2. M.S. S. Shaalan and J. Muller, Solar cells 28, 185-192 (1990). 

 

http://www.ijarets.org/
mailto:editor@ijarets.org


International Journal of Advanced Research in Engineering Technology and Science               ISSN 2349-2819 

www.ijarets.org                                      Volume-6, Issue-12  December- 2019                       Email- editor@ijarets.org 

Copyright@ijarets.org                                                                                                                                                        Page  70 

3. T.P. Sharma Sachin Kumar Sharma and Vsingh CSIO communication 19 (3-4) 63-66 (july –dec 1992) 

 

4.  T. Griszecli T. and B. Holmstrom, Solar energy materials and solar cells'', (North –Holland), 31 227 -

234 (1993). 

 

5. O.S. Heavens, Optical properties of thin solid films, Dover Publication Inc., New York (1995).  

 

6. Liu, G., schulneyer, T. Brotz, J., Klein, A. and Jalgermain, W., Interface properties and band 

alignment of Cu2S/CdS thin film Solar cells. Thin Solid Films, 431, 477-482 (2003). 

 

7. Ashour A. The Physical characteristics of Cu~2S/CdS thin film Solar Cell. Journal of Optoelectronics 

and Advanced Materials, 84(19) 1447 (2006).  

 

8. Ouachtari, F., Rmili, A., elidrissi, B., Bouasud, A. Erguig, H. and Elies, P. Influence of both 

deposition time an S/Cd ratio on the structure, surface morphology, Chemical Composition and optical 

properties of CdS Thin Films elaborated by chemical bath deposition. Journal of Modern Physics 

(2011).   

 

9. Çalişkan, M., Yeşilkaya, S. S., & Canlica, M..Characteristics of CoPc/CdS hybrid diode device. 

Bulletin of Materials Science, 38(5), 1439-1442, 2015. 

 

10. Echendu, O. K., Dejene, F. B., & Dharmadasa, I.M., An investigation of the influence of different 

transparent conducting oxide substrates/front contacts on the performance of CdS/CdTe thin-film solar 

cells. Journal of Materials Science: Materials in Electronics, 28(24), 18865-18872, 2017. 

 

11. Parameshwari, P.M., Bhatt, S.P., Electrical behavior of Ag in –Cds thin film Schottky diode irradiated 

with 8 Mev electron beam International Journal of Materials Science 12(2), 211-2220 (2017).  

 

12. Fathy, M. Elymany, S. Bishara A.A., Kertan, G.D., and Kashyont, A.E.H.B., Sns noncrystalline thin 

films. for n-Cds/P-Sns Solar cell devices. Journal of Materials Science: Materials in Electronics, 31(2), 

18120-18134, (2020). 

 

13. Gadaua, A.S., Al-Shamiri, H.A., Alsherani, S.M., Khalil, H.F., ElNahas M.M. and Khedr, M.A. 

Epitaxial growth and opitcal properties of Lash deparited Cds thin films. Coating, 12(1), 87, (2022).  

  

 

  

 

 

http://www.ijarets.org/
mailto:editor@ijarets.org

