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In the present work we report results of deep-level transient spectroscopy (DLTS) and 

transmission electron microscopy (TEM) investigations of extended defects in the 
p-ZnTe/n-CdTe heterojunctions grown for solar cells applications. The examined samples 
were obtained by the molecular beam epitaxy (MBE) technique on two different substrates: (i) 
lattice mismatched by 14.6%, (001)-oriented GaAs and (ii) lattice matched, (001)-oriented 
CdTe. Initially, highly iodine doped n-type CdTe buffer layer was grown. Then it was covered 
by undoped CdTe absorber layer and, in turn, by nitrogen doped p-type ZnTe top layer. 

Four hole traps, called H1, H2, H7 and H8, and one electron trap, called E3, have been 
revealed in the DLTS spectra measured for the heterojunctions grown on GaAs substrate. 
Examination of the capture kinetics of charge carriers into the traps enabled us to distinguish 
the ones related to point defects from those related to extended defects. Only the H2 trap was 
characterized by the exponential capture kinetics, pointing to isolated point defects 
responsible for the trap. We attributed this trap to the Cd vacancy in the CdTe absorber layer 
[1]. In the case of all other traps the dependence of DLTS-signal amplitude on the filling-pulse 
time was logarithmic. We related those traps to electronic states of dislocations, which form 
Coulombic barriers on carrier capturing. The DLTS peaks associated with the H1 and E3 traps 
were not observed in the DLTS spectra measured for the heterojunction grown on the CdTe 
substrate. They are most likely associated with electronic states of threading dislocations 
generated at the mismatched interface with GaAs substrate. The cross-sectional TEM images 
of the heterojunctions showed that they are probably dislocations of the 60°-type. Many of 
those dislocations propagate through the CdTe layers up to the ZnTe top layer. On the other 
hand, the H8 trap was observed in both the types of measured heterojunctions, but only under 
forward-bias filling pulse. We assign this trap to extended defects created as a result of lattice 
mismatch between the CdTe absorber and the ZnTe layer. 

Moreover, the compressive strain in the CdTe layers grown on GaAs introduced 
numerous intrinsic and extrinsic stacking faults. First-principles calculations predict that the 
presence of stacking faults considerably affects the electronic properties of CdTe layers. They 
behave like hole trap centers [2]. Our TEM images did not reveal any extended defects in the 
homoepitaxially grown CdTe layers. Structural quality of these layers was significantly better 
than that of the heterojunctions grown on GaAs substrate. On the other hand, the ZnTe layer 
in both the types of heterojuntions was strongly defected. Numerous dislocations and stacking 
faults were observed in this layer. 
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