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Report:

High resistivity CdTe can be achieved by introducing impurities that create deep levels
which, in turn, control the electronic transport properties of the material via a compensation
process. We have characterized the effects of thermal annealing of high resistivity CdTe:Ge
under either Te- or Cd-rich atmosphere to understand how modifications in the structure of
Ge-related defective states and their electrical activity affect the material transport properties.
We have investigated the transport properties with current-voltage analyses, the electrically
active deep traps by photoinduced current transient spectroscopy and the local environment of
Ge atoms by x-ray absorption spectroscopy. By correlating the modifications observed, we
determined the occurrence of Ge clustering effects and associated them to the formation of
electrically active deep donor traps, one located at EC-0.31 eV and the other one at midgap,
with an activation energy of 0.82 eV. This is one of the few studies in which a determination
of the local structure of a dopant is correlated to its electronic signature.

The dopant concentration of the samples was only between 10* cm™® and 10™ cm™. Hence,
only XANES spectra, reported in the figure, could be recorded. Comparison of the spectra
with ab-initio simulations performed in the full multiple scattering muffin tin approach
provided a rather clear result. In the lowest concentration sample Ge is substitutional to Cd
(Gecq). At higher concentrations, Ge clustering occurs and is almost total for the two
annealed samples (Gel6Te and Gel6Cd).
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