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Abstract
ZnS:Cu films were deposited on glass substrates by chemical bath deposition technique for different doping ratios y = [Cu3+]/[Zn2+] (y = 0, 6, 12 and 18 at.-%). Structural, compositional and optical properties were studied by X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FTIR), X-ray photoelectron spectroscopy (XPS) and spectrophotometry. The patterns of the films prepared with a nominal Cu content higher than 6 at.-% exhibit the signature of CuS covellite phase. FTIR analysis shows the existence of characteristic vibration band of hydroxyl groups at 3436 cm-1. Whereas a strong and sharp band situated at 1636 cm-1 can be observed and assigned to adsorbed water (H–O–H) on the surface of the as-grown layers [1]. The bands appearing at around 2350 cm-1 can be ascribed to the absorption peak of CO2 [1]. The absorption bands appearing in the ranges of 1000–1250 cm-1 and 1300–1400 cm-1 can be assigned to various S–O vibrational frequencies [2]. The absorption bands observed below 900 cm-1 can be assigned to the Zn–S vibration [1]. Finally, the absorption bands located at 2922 and 2961 cm-1 are usually attributed to aliphatic C-H vibrations [3]. The high resolution XPS spectra of Cu 2P signal evidence two main components, Cu 2P3/2 and Cu 2P1/2 which are characteristics of Cu2+ cations. For all the films, the high resolution XPS spectra of S 2P signal can be fitted with 2 main components, of different intensities; a higher intensity peak, usually attributed to sulfide S2- anions [4] and a lower intensity one, usually assigned to SO42- species. The transmittance of the films decreases with increasing Cu doping ratio. The band gap energy obtained by the differential reflectance spectra is about 3.7 eV in agreement with the obtained result by Arbi et al. [5].
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Figure 1: X-ray diffraction patterns of CBD made ZnS:Cu alloys for different doping contents.
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