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ABSTRACT 
Thin films of ZnTe with thicknesses around 8kÅ and 10kÅ have been deposited by thermal evaporation technique on the ultrasonically 
cleaned glass substrates kept at 373K. The thicknesses of the films were measured using quartz crystal thickness monitor. The structure of 
ZnTe thin films was investigated by Transmission Electron Microscopy (TEM). This reveals that films have polycrystalline nature with cubic 
phase. The band tail energy was estimated from optical absorption curves. The electrical resistivity of the films has been investigated as a 
function of temperature using Lakeshore-7504 Hall measurement set-up. The results of all these studied parameters are presented and 
discussed in this paper. 
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INTRODUCTION 
 
Since last two decades, much interest has been shown in 

semiconducting group II - VI compounds, especially zinc 
chalcogenides because of their potential towards various 
applications in electronics [1]. ZnTe is a compound 
semiconducting material with a band gap around 2.26eV at 
room temperature [2]. The applications such as opto refractive 
material for optical data processing [3], non-polarized memory 
switching [4] and γ-ray detectors have been found to be viable 
in today’s technology. In present paper, the authors report their 
findings regarding the thin film preparation of ZnTe and its 
optical as well as electrical characterization. 
 
EXPERIMENTAL  
 

Zinc Telluride powder (99.99% pure, sigma Aldrich 
Chemicals Company) was evaporated from a tantalum boat 
under a vacuum of 5 × 10-6 torr. The ZnTe films were deposited 
on the ultrasonically-cleaned glass substrates maintained at 
373K during evaporation. The rate of evaporation, in the range 
of 2-5 Ǻ/sec, was maintained to deposit films of good quality 
and uniform thickness. Thicknesses of the films were measured 
during the deposition process by quartz crystal thickness 
monitor (“Hind Hivac” Digital Thickness Monitor Model–
DTM–101). The TEM was carried using Philips, Netherlands 
(Model: Tecnai 20) electron microscope. The optical 
absorption spectra of these films were recorded using a UV–
VIS-NIR spectrophotometer (Perkin Elmer USA, Model: 
Lambda 19). The electrical resistivity of ZnTe thin films were 
investigated using software controlled Lakeshore-7504 Hall 
measurement set-up. 

 
RESULTS AND DISCUSSIONS 

 
Diffraction patterns obtained by transmission electron 

microscopy on two films of thicknesses 8kÅ (Sample No. A) 
and 10kÅ (Sample No. B)  Have been shown in Fig. 1. Using 
these diffraction patterns the indexing of reflections and the d-
values were calculated and the results are presented in Table 1. 

 
 

 
This table also contain the d-values obtained from standard 

JCPDS data. From here it can be seen that there is a good match 
between the calculated d-values and the standard ones [5].  

 
Moreover the deposited ZnTe films possess the cubic 

structure [6]. 
 

Table - 1 d-values for ZnTe films. 
 

Ring No./ 
Sample No. 

Diameter of 
ring  

D cm 

Calculated d 
(=2λL/D) values 

(Å) 

Standard 
d-values 

(Å) 

 
h k l 

 
 

 

 

1/A 4.648 3.536 3.523 1 1 1 

2/A 6.350 2.589 2.572 1 0 2 

3/A 7.770 2.115 2.159 2 2 0 

4/A 10.579 1.554 1.526 4 0 0 

1/B 4.660 3.527 3.523 1 1 1 

2/B 6.350 2.589 2.572 1 0 2 
 
Polycrystalline films are generally considered to consist 

of crystallites joined together by grain boundaries. The grain 
boundary regions are disordered regions, characterized by the 
presence of a large number of defect states due to incomplete 
atomic bonding. As a result, the diffraction rings with 
increasing distance due to the higher lattice parameter of ZnTe 
are observed [7].  

 
The optical characterization was carried to investigate the 

nature of optical transmissions of carriers involved in the 
absorption of photons. According to the standard equation, the 
absorption coefficient (α) is given as,   
α = Aα ( hν-Eg ) r/ hν                                                  (1) 
where hν  is photon energy, gE  is the energy bandgap and Aα  

is a characteristic parameter, independent of photon energy, for 
respective transitions. The transitions of carriers due to the 
incidence of photons can be assigned as direct or indirect in 
nature depending upon the value of r. 
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The calculated values of absorption coefficient corresponding to 
each energy of incident photons give a good absorption edge. For 
r =1/2 which confirms the direct nature of the optical transitions 
of carriers in ZnTe thin films. The plot of  (α

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 1 Electron diffraction pattern for films having thicknesses 8kÅ (a) 

and 10kÅ (b)  respectively. 
  

hν )2 vs  hν  for 
the films are shown in Fig..2.The intercept of a straight line, 
drawn from the linear portion of the (αhν) 2 vs  hν  plots      
(Fig. 2), on x-axis (energy axis) gives the values of band gap as 
2.02eV and 2.0eV for films of thicknesses 8kǺ and 10kǺ 
respectively [8]. Thus prepared thin films of ZnTe possess 
direct band gap of around 2eV which is near the earlier reports 
[9].

 
Fig. 2 Plot of (αhν)2 vs hν for ZnTe thin films of thicknesses of  8kǺ 

(a) and 10kǺ

 
Fig. 2 Plot of (αhν)2 vs hν for ZnTe thin films of thicknesses of  8kǺ  

(b) respectively. 
 
The variation of resistivity as a function of temperature is 

shown in Fig. 3. The plots suggest that with increase in 
temperature resistivity decreases for both thicknesses. This 
confirms the semiconducting behavior of the films. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3 Temperature dependence of resistivity of films deposited at 

different thicknesses. 

  
CONCLUSIONS 

 
ZnTe possesses cubic structure when deposited as thin 

films. It also exhibits a direct band gap around 2eV which 
decreases with increase in film’s thickness. The resistivity 
decreases as the temperature of the films increases confirming 
semiconducting nature. It is also seen that the resistivity 
decreases with increase in thickness of the films. 
 
ACKNOWLEDGEMENT 
  

The authors acknowledge the help of Sophisticated 
Instrumentation Centre for Applied Research and Testing 
(SICART) for providing the facilities of the electron 
microscopy and the spectrophotometer. 

 
REFERENCES 
 
[1]  Bhumia S., Bhattacharya P, and Bose D. N. (1996 ) Pulsed 

laser deposition of  ZnTe thin films, Material Letters 
27(6) : 307-311. 

[2]  Kenji Yoshino, MinoruYoneta, Takayuki Yabe, Kenzo 
Ohmori,Hiroshi Saito, Masakazu and Ohisihi (2003) 
Optical and electrical characterization of high-quality P-
doped ZnTe substrates, Physica B 340–342: 254–257. 

[3]  G. I. Rusu, P. Prepeliţă, R. S. Rusu, N. Apetroaie, G. 
Oniciuc, A. Amariei (2006) On the structural and optical 

(b)(a)

(b) 

(a)



128                                     PRAJÑĀ – Journal of Pure and Applied Sciences 18:  126 - 128                                December                      

characteristics of zinc telluride thin films, Journal of 
Optoelectronics and Advanced Materials, 8: 922 – 926

[7]  P. Petkov A, T. Petkova B, V. Vassilev C, V. Vachkov D. 
(2002) Electrical and optical properties of Ag2−2xZnxTe 

[4]  T. Ota and K. Takashi (1973) Non-polarized memory- thin films,  Materials Letters 56: 9 – 13. 
switching characteristics of ZnTe thin films. Solid State  [8]  Hossain M. S., Islam R., Khan K. A. (2010) Structural, 

Elemental Compositions and Optical Properties of ZnTe:V Electronics, 16: 1089-1092. 
Thin Films, Chalcogenide Letters 7(1): 21 – 29.   

[9]  S. Velumani, Sa K Narayandass and D Mangalaraj (1977) 
Structural characterization of hot wall deposited cadmium 
selenide thin films, Semicond. Sci. Technol. 13: 1016–
1024. 

 

[5] JCPDS International centre for Diffraction Data, USA, 
(1997) Card No.19-1482. 

[6]  H. Bellakhder, A. Outzourhit, E. L. Ameziane, (2001) 
Study of ZnTe thin films deposited by R.F. sputtering,  
Thin Solid Films, 382: 30- 33. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



  

GUIDELINES FOR CONTRIBUTORS  
 
The Editorial Board of ‘PRAJNA’ – Journal of Pure and Applied Sciences invites Original Research Papers in 

the fields of Basic and Applied Sciences (Biosciences, Chemistry, Computer Science, Electronics Science, Home 
Science, Materials Science, Mathematics, Physics and Statistics) for the Next Volume of PRAJNA (December 2011), 
published by Sardar Patel University, Vallabh Vidyanagar, Gujarat – 388120, INDIA. 
 

The soft copies of regular (full-length) research papers (not exceeding 15 typed pages), prepared as per the file 
format shown below may be submitted for publication through e-mail to Prof. T. V. Ramana Rao, Managing Editor 
(spu.prajna@gmail.com) OR to a Member of the Editorial Board who represents the author’s broad research area with a 
cc to the Managing Editor latest by August 31, 2011.   

 
Each manuscript must be accompanied by a statement that it has not been published elsewhere and that it has 

not been submitted simultaneously for publication elsewhere. 
 
Review process: Submitted papers are peer-reviewed by two to three independent reviewers after approval by the 
Editorial Board.  Authors are encouraged to suggest three names of expert reviewers with their e-mail IDs, but selection 
remains the prerogative of the Editorial Board. 
 
Articles of the following categories are also considered for publication in PRAJNA: 
 
Short Communications are limited to a maximum of two figures and one table. They should present a complete study 
that is more limited in scope than is found in full-length papers. The items of manuscript preparation listed above apply 
to Short Communications with the following differences: (1) Abstracts are limited to 100 words; (2) instead of a 
separate Materials and Methods section, experimental procedures may be incorporated into Figure Legends and Table 
footnotes; (3) Results and Discussion should be combined into a single section. 

 
Review Articles intended to provide concise in-depth reviews of both established and new areas and summarize recent 
insights in specific research areas within the scope of PRAJNA are solicited by the Editorial Board from leading 
researchers. The manuscript of this category should be limited to 5,000 words with an abstract of no more than 250 
words, a maximum of 5 tables and figures (total), and up to 50 references. Word count includes only the main body of 
text (i.e., not tables, figures, abstracts or references).  
 
Commentaries call attention to papers of particular note and are written at the invitation of the Editorial Board. 
 
Perspectives present a viewpoint on an important area of research and are written only at the invitation of the Editorial 
Board.  Perspectives focus on a specific field or subfield within a larger discipline and discuss current advances and 
future directions. Perspectives are of broad interest for non-specialists and may add personal insight to a field. 
 
Letters are brief comments that contribute to the discussion of a research article published in the last issue of PRAJNA. 
Letters may not include requests to cite the letter writer's work, accusations of misconduct, or personal comments to an 
author. Letters are limited to 500 words and no more than five references. Letters must be submitted within 3 months of 
the publication date of the subject article. 
 
Also announcement of forthcoming Seminars / Conferences / Symposia / Workshops etc. will be considered for 
publication in PRAJNA. 
 
File format for soft copies:  
Texts (should be of Times New Roman with 9 point for Abstract and 11 point for other matter) and Tables, if any, must 
be saved in *.doc (Word) or *.rtf (rich text) format, graphs in Excel and for illustrations (diagrams, maps, drawings, 
etc.), the TIF format (300 dpi minimal resolution) is the most appropriate (*.TIF or *.JPEG extension). 
 
Instructions for preparation of manuscripts: 
1.  The paper should be written in English and neatly typed with double spacing. 
2.  The title of the paper and the name(s) of the author(s) be in capital letters. The name of the institution be given in 

small letters below the name (s) of the author(s). 
3.  The ‘Abstract of the paper, in not more than 150 words, should be provided on a separate page along with 4-6 

keywords. 
4.  The sub-titles, e.g. INTRODUCTION, should be written in capital letters. 

167 



5.  Displayed formulae, mathematical equations and expressions should be numbered serially. Table should be with a 
title in addition to a serial number for it. 

6.  Photographs / Figures should be original with good contrast so as to be in a form suitable for direct reproduction / 
scanning.  

7.  Footnotes are not normally allowed, except to identify the author for correspondence. 
8. All figures must be numbered serially as they appear in the text, and their legends / captions should necessarily be 

provided. 
9.  References should be numbered in brackets [ ] in the order of appearance in the text. All the references in the 

bibliographic list must correspond to in-text references and vice versa. Abbreviated periodical titles should follow 
standard subject Abstracts. Names which are not listed by any standard subject indexing organizations should be 
spelled out in full. 

10. All references should be clear and follow the examples below: 
Periodical articles 

[2] Sadqui, M., Fushman, D. and Munoz, V. (2006) Atom – by – atom analysis of global downhill protein 
folding. Nature, 442: 317 – 321. 

Books 
[16] Stebbins, G. L. (1974) Flowering plants: Evolution above the species level, Arnold Press, London, pp. 1 – 

399. 
Chapters from a book 

[19] Schafer, H. and Muyzer, G. (2001) Denaturing gradient gel electrophoresis in marine microbial ecology. 
In Methods in Microbiology (Ed. Paul, J. H.), Academic Press, London, Vol. 30, pp. 425 – 468. 

Thesis or other diplomas 
[21] Nayaka, S. (2004) The visionary studies on the lichen genus Lecanora sensu lato in India. Ph. D. Thesis, 

Dr. R. M. L. Avadh University, Faizabad, India. 
Conference proceedings 

[4] Mohapatra, G. C. (1981) Environment and culture of early man in the valley of rivers Chenab and Ravi, 
western sub-Himalayas. In Proceedings X Congress of IUPPS, Mexico, pp. 90 – 123.  

Online documentation 
[9] Koning, R. E. (1994). Home Page for Ross Koning. Retrieved 26-6-2009 from Plant Physiology 

Information Website: http://plantphys.info/index.html. 
Note:  
Manuscripts prepared faithfully in accordance with the instructions will accelerate their processing towards 
publication; otherwise it would be delayed in view of their expected re-submission. 

 
For and on behalf of Editorial Board, PRAJNA 

 
 

Prof. T. V. Ramana Rao 
Managing Editor, PRAJNA 

B R Doshi School of Biosciences, 
Satellite Campus, Vadtal Road, 

Sardar Patel University, 
VALLABH VIDYANAGAR 

Gujarat – 388120 
Phone: (Lab): 02692-234412 Extn. 111 

Mobile: 98254 38147 
Fax: 02692-237258 /236475 

e-mail: spu.prajna@gmail.com 
Website:www.spuvvn.edu  

 
NOTE: This information may be kindly circulated among your colleagues. 

 

168




