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Abstract  
CdTe pure and alloyed with some isoelectronic impurities was found in front of more than twenty years as very promising in 
optoelectronics. The effectiveness of components based on these materials is strictly related to their quality. It is in this context 
that our work. The objective in this study is to see the effect of plastic deformation of crystals of CdTe and CdZnTe on 
crystallographic and optical properties. The investigation methods are X-rays as a means of crystallographic characterization, 
measurements of UV-Visible spectrophotometry, as means of optical characterization. The main results show that: the best 
crystal (CdZnTe) before deformation, which shows the highest dislocation density after deformation and increased optical gap, 
which decreases for CdTe. The effect of dislocations on the optical properties is characterized by a shift of the absorption edge 
relative to the undeformed state, due to the creation of acceptor centers, which are the neutral hole CdTe and Cd decreased 
concentration of Zn atoms substituting Cd atoms 
Keywords: single crystals, CdTe, CdZnTe, plastic deformation, dislocations, optical gap, UV-visible. 
 

1. Introduction : 

II-VI semiconductors are materials composed of elements 
from columns II and VI of the periodic table. In this family, 
CdTe is the most recommended [1], because of its properties 
enabling it to detect X and γ [5], and in the field of infra-red, 
and its use in medical imaging [2,3] and also serves as a 
substrate for epitaxial infrared detector CdHgTe [4]. CdTe is 
a direct gap semiconductor, its band structure [6], enables 
vertical radiative transitions between the valence band and the 
conduction band. It has a wide band gap of about 1.51eV at 
room temperature, which is optimal for junction solar 
efficiency [7]. The cadmium telluride are used to conduct 
basic physical studies using two characteristics that make them 
more susceptible to external shocks: 
(i) the binding energy of the exciton oscillator strength and 
are large, allowing thin optical studies. 
(ii) we can insert elements in the matrix without inducing 
electrical change, such as Zn, Mn and Hg 
Despite efforts to improve the crystalline quality of CdTe, this 
one still has a density of defects, from physical or chemical 
considerable. This has prompted researchers to turn to the 
CdZnTe alloy that provides better crystal quality. An 
examination of the peculiarities of the electrical behavior, 
related to the presence of a field of microstrain by dislocations 
is essential in improving the properties of semiconductors.  
All properties of crystals depend in one way or another, the 
type and density of dislocations, their electronic states and 
their interactions with other types of defects. In some cases, 
the influence of dislocations of different types can even be 
contradictory. It happens to not be able to specify which of the 
dislocation affects the spectrum of electronic states. To resolve 
this problem, attention has focused in recent years, using 
samples with a controlled distribution of dislocations 
monotypes, study local variations of physical properties of the 
crystal under the action of individual dislocations. In 
semiconductors under the influence of dislocations, the 
mobility of current carriers can vary considerably, and their 

concentration, causing changes in electrical and optical 
properties of these materials. 
These changes are manifested by the appearance of energy 
levels quite new and even areas or by varying the width of the 
band gap, caused by the dislocation strain field. 

2. Experementale  

2.1 Difraction X-ray (XRD) 

The X-ray diffraction (XRD) allows qualitative and 
quantitative analysis of the material to the condensed state.  
The shape of the diffraction peaks can be related to the 
crystalline microstructure. Knowledge of the positions of 
diffraction peaks and intensities of diffracted beams allow the 
identification of phases present, the measurement of residual 
stresses, the lattice parameter, grain size and the study of 
textures. Analyses of X-ray diffraction were performed using a 
Siemens D5000 diffractometer. The source used is a copper 
anticathode operating under a power of 1200 W (30 kV and 
40 mA). 

2.2 Optical spectroscopy ultraviolet-visible 

In this section we will define the coefficient of optical 
transmittance and give its physical meaning, as we will describe 
the method of determining the optical gap Eg of the material 
[8]. 

2.2.1 The transmittance spectra 

The transmission coefficient, or transmittance T, is defined as 
the ratio of the transmitted light intensity to the intensity of 
incident light [9]. 
For the transmittance curves, our samples of CdTe were 
deposited on glass substrates. These are essential, because it 
does not absorb light in the spectral range studied. A substrate 
blank in the reference beam spectrophotometer was used. For 
plotting the spectra, a computer connected to this unit 
reproduces the spectra representing the transmittance function 
of the wavelength of the incident beam. 
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• The concentration after growth is not the start. 
• Growing conditions have allowed us to obtain the empirical 
variation (tab.4), are not the same used to obtain these 
materials. 

 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 6.b XRD spectra of C6 (CdTe with 4% Zn) 

Tab.4:  

Sample aexp (Å) athe (Å) ∆a (Å) 
C4  CdTe 6.443 6.481 0.038 
C6 
CdZnTe 6.422 6.456 0.034 

 

3. 1. 4. 2 Effect on the density of dislocations: 

The explanation of previous results was provided by K. 
Guergour and colleagues [17], they assign this reduction to 
cure provided by the introduction of Zn anchor who makes a 
line break between two atoms of Zn and subsequently 
prevents the multiplication of these, other hand experience 
plastic deformation allowed us to give a quantitative estimate 
of the density of dislocations caused by the deformation. 
Table III.2 shows indeed a density of some   108 cm-2 for all 
samples. 
Once it is all very interesting to note that the sample as little 
dislocated, had the case C6 is one that generates a dislocation 
density larger, about 10 times that seen on C4. 
At the moment there is no plausible explanation for this 
phenomenon, other more specific studies are needed. 
But we note nevertheless that the density of dislocations 
generated in the samples alloyed with Zn is greater than that of 
pure material. 
 
 

3.2 Measurement by UV-Visible 

The measurement results are illustrated by (Fig.7,8), these 
measures helped to track the movement of the absorption 
edge after deformation. 

Tab. 5: Energy gap 

Sample 
Eg(ev) ∆Eg(ev) 

Not deformed Deformed 
CdTe 1.476eV 1.448eV 0.028 

CdZnTe 1.486eV 1.435eV 0.038 
One interesting observation that can be deducted on the 
comparison of samples not deformed them, where one can 
see: 
- The displacement of the absorption edge towards higher 
energies for CdTe alloyed with Zn, which means an increase 
in energy of the width of the band gap. This is confirmed 
otherwise [17]. 
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- On the deformed state, we notice a decrease in the 
absorption edge Eg compared to the undeformed state, up to 
38 meV. 
These results lead us to emphasize that: in general, there was a 
decrease in energy, given by the absorption edge, due to the 
creation of level above the top of the valence band, c that is to 
say that the plastic deformation causes the creation of acceptor 
centers with their energy close to Ev. In other words the 
absorption is below the energy-related acceptor center created 
by plastic deformation. 
The narrowing of Eg, as regards CdTe is due by K. Guergour 
et al [17] to the creation of gaps of Cd neutral after work 
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photoluminescence on samples deformed by Vickers 
microindontation. 
The same authors attribute the decrease of Eg in the case of 
CdZnTe, decrease the concentration of Zn atoms attracted to 
the dislocations created by plastic deformation.  

4. Conclusion 

CdTe pure and alloyed with some isoelectronic impurities was 
found in front of more than twenty years as very promising in 
optoelectronics. 
The effectiveness of components based on these materials is 
strictly related to their quality. It is in this context that our 
work. 
The objective in this study is to see the effect of plastic 
deformation of crystals of CdTe and CdZnTe, the 
crystallographic and optical properties. 
The investigation methods are X-ray diffraction (XRD) as a 
means of structural characterization and measurements of 
UV-Visible spectrophotometry, as a means of optical 
characterization.  
The main results show that: 
The best crystal (CdZnTe) before deformation, is the one with 
the highest dislocation density after deformation and higher 
optical gap. 
The effect of dislocations on the optical properties is 
characterized by a shift of the absorption edge relative to the 
undeformed state, due to the creation of acceptor centers, 
which are the gaps neutral CdTe and Cd decreased 
concentration of Zn atoms substituting Cd atoms 

Reference 

[1] R. Triboulet, A. Tromson-Carli, D. Lorans, T. Nguyen 
Du, J. Electron. Mater. 22 (1993) 827. 

[2] C. Braun, H.W. Helberg and A. George, Phil. Mag. 
(1986)A53  

[3] R. Sudharsanan, K.B. Parnham and N.H. Karam, 
Laser Focus World, 32, N°6 (1996)199.  

[4] K. Guergouri, M.S. Ferah., R. Triboulet and Y. 
Marfaing, Jour. Crystal. Growth, (1994)139.  

[5] J.S. Paul, Nucl Instrum Meth Phys Res A. 
2003;513:332–9.  

[6] K. Zanio, semiconductors and semimetals, R. K. 
Willqrdson and C. Beer, Academic Press New York 
(1978). 

[7] H. Matsumoto, K. Kuribayashi, Y. Komatsu, A. 
Nakano, H. Uda, S. Ikegami Jpn J Appl Phys 1983; 
22:891.  

[8] A. Lachter ; Thèse de Doctorat d’état, Université de 
Bordeaux I (1980). 

[9] T. Güngor, Journal of Research in physics Vol. 27, 
(1998)9 – 14 

[10] T. Gungor and H. Tolunay, Turk. J. Phys, 
(2002)269-275 

[11] S. Abed,  thèse de magister, Univ. … (2005). 

[12] S. S. Kim and B. T. Lee, Thin Solid Films 446, 
(2004)307 

[13] J. P. Hirth, J. Lothe, Theory of dislocations, 
second edition New York (1982).   

[14] A. Authier, Colloque rayons X et matière, 
Monaco, (1973)31 

[15] P. Gay, P. B. Hirsch et A. Kelly, Acta Met. 1, 
(1953)315 

[16] J. C. Woolley and B. Ray, J. Phys. Chem. 
Sol., Pàergamon Press, Vol. 13, (1960)151-153  

[17] K. Guergouri, R. Triboulet, A. Tromson-
Carli and Y.  J.Cryst Growth 86, (1988)61 

 


