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Nonstructure defects in cadmium telluride 
Prokopiv V.V., Vanchuk V.B. 

Vasyl Stefanyk PreCarpathion National University, Ivano-Frankivsk, Ukraine 

Cadmium Telluride is widely used in transformers of solar energy, nuclear 
energy, and infrared nonlinear optics. 

Electrical and optical properties of the crystal are determined mainly by its 
own defects. Despite the considerable number of papers, which studied the 
structure of point defects in CdTe, clearly remains uncertain on their dominant 
species.  

The existing of anti-structure defects in CdTe crystals is actual task, which 
according to various authors can be both shallow and deep donor.  
Aim of paper is to explain the electrical properties and temperature dependence 
of homogeneity area width of the cadmium telluride, using model of defect 
subsystem, which also vacancies and interstitial atoms of anions and cations 
(VCd, VTe, Cdi, Tei) included anti-structure defects TeCd.  
The equilibrium concentration of point defects in the crystal at two-temperature 
annealing was determined by minimizing of crystal-gas thermodynamic 
potential.  

There was correctly explain results of electrical properties measurements 
of crystals in wide range of annealing temperature and additional pressure 
component at two-temperature annealing using of proposed model.  
The anti-structure defect model significantly better reconcile the experimental 
and theoretical temperature dependence of the homogeneity compounds, 
compared with models that do not include these defects. According to 
calculations by this model, at temperatures below ≈ 900 K the major defects that 
cause the deviation from stoichiometry, is vacancy of cadmium VCd at the 
tellurium surplus and vacancy of tellurium VTe at the cadmium surplus, and at 
higher temperatures – interstitial atoms of cadmium Cdi at cadmium surplus and 
tellurium atoms in the Cadmium sublattice TeCd, and interstitial Tei at tellurium 
surplus.  

The compare of experimental and theoretical the temperature and pressure 
dependencies of free charge carriers concentration shows, that anti-structure 
defects are deep donors, and create the energy levels near the valence band. 
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