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Research Title: Fabrication of CulnSe, Thin Films by Selenization Method for Solar Cell

Application

ABSTRACT

Copper indium diselenide (CIS) is one of the most promising semiconductor meterials
used in solar cells in recent years due to its favourable electrical and optical properties, durability
and cost effectiveness. CIS is a member of I-III-VI, group of semiconductors with chalcopyrite
structure. It can be used as an absorber layer in thin film solar cell due to its direct band gap (1.04
eV), high absorption coefficient (about 10* cm-l), good thermal and electrical stability. In this
research, the pure CulnSe, (CIS) and Na doped CulnSe, thin films were prepared by single source
thermal evaporation method using powder of CulnSe, single phase pressed in pellet form. The
films were deposited on glass sheet substrates in vacuum better 5X10° mbar. The selenization
process was subsequently carried out inside a partially closed graphite container at 400-550 °C for
30 min in argon ambient with element selenium incorporation. The crystal structure of these films
was checked by X-ray diffraction (XRD) technique. Structural investigations on these films
revealed the polycrystalline in nature with chalcopyrite structure. The lattice parameters were
determined from the diffraction peaks. Furthermore, crystallite size, dislocation density,
microstrain and stacking fault probability have been evaluated and the results are discussed. The
grain size is found to be increase with increasing selenization temperature and CIS films
incorporation with Na obviously provides the larger grain growth comparable to the non-doped
films. The surface morphology of the films was studied using scanning electron microscope
(SEM). The transmission characteristics of the pure and Na-doped CulnSe, films were studied
using double beam spectrophotometer in the wavelength range 300-2500 nm. Optical band gap
values of the films, determined from spectral transmission data, are close to the one of single
crystal. The refractive index of the pure and Na-doped CulnSe, thin films was also been evaluated

from the transmittance spectra. The dependence of the refractive index on the wavelength obeys

11



the single oscillator model, from which the important parameters such as refractive index,
extinction coefficient, oscillator energy (E,), dispersion energy (E,), dielectric constant and

optical conductivity were determined.

Keywords: CulnSe, thin films, Thermal evaporation, selenization, optical parameters
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