First Principles study of Bi doped CdTe thin film solar cells: electronic and optical properties
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Nowadays, efficiency improvement of solar cells is one of the most important issues in photovoltaic
systems and CdTe is one of the most promising thin film photovoltaic materials we can found. CdTe
reported efficiencies in solar energy conversion have been as good as that found in polycrystalline Si
thin film cell [1], besides CdTe can be easily produced at industrial scale.

Nevertheless, further higher efficiencies of CdTe can be obtained if some physical properties are
enhanced and controlled. Resistivity in CdTe can be controlled by including high concentration of
dopant atoms like Bi or Sb inside CdTe crystal. In previous works, experimental results of Bi in
concentration over 1.10"® cm™ in CdTe show desirables characteristics as, low resistivity and high
photoconductivity [1-3].

In this work, first principles calculations are performed to study the improvement in electronic and optical
properties that can be found when Bi is included inside CdTe crystal. Particularly, the electronic-band
structures and densities of states of CdTe doped in high proportion with Bi in Cd or Te position, show
the formation of states inside the host bandgap. The optical absorption coefficient related with the
energy was also obtained and results give higher absorption values for the doped material.
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CdTe Structure doped with Bi (dark blue) in a) Cd position and b) Te position. Color of Cd (light blue), Te (red).
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