Unveiling the impact of annealing on physical properties of ZnTe:Cu back contact layer for solar cells
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Abstract:
In order to achieve the high efficiency of CdTe based solar cells, the required of chemically and environment stable, low resistive and easily development of back contact interface layer. The creation of back contact Schottky it leads to low carrier density of CdTe absorber, which proceed as diode setup in opposition to the CdS/CdTe junction. To surmount this issue, the most suitable Cu doped zinc telluride (ZnTe:Cu) thin interface layer inserted between the CdTe absorber and metal contact concerned. The present reports demonstrates the vacuum evaporated ZnTe:Cu 3% (thickness 200 nm) thin films deposited via resistive heating based thermal evaporation technique and annealed in air ambient in 100-300°C temperature range for 1 hour. The prepared films demonstrated zinc blende cubic structure phase with (103) preferred orientation plane where the crystallite/grain size is found in the range 38 to 44 nm. The optical energy band gap is estimated in the range of 2.28-2.58 eV. The electrical analysis of ZnTe:Cu 3% films confirmed their ohmic behavior. The present study warrants that the ZnTe:Cu 3% films annealed at 300°C may be used as back/rear contact interface layers to acquired the higher efficiency of CdTe based solar cell devices.
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