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Polycrystalline Cu(In-i_xGax)Se2 thin films were deposited on heated substrates by the physical vapor

deposition technique from a four-source elemental evaporation system underavacuum of 10"® mbar. The substrates

were soda-lime glass (SLG) coated by dc sputtering with a 1 (J,m thick Mo layer. The Cu(In-|.xGax)Se2 fim was

deposited using the bi-layer process  which a Cu-rich layer with Cu/(In+Ga) > 1 was first deposited and followed
continuously by a second layer containing only , Ga and Se with Se/(Cu+in+Ga) > 3 throughout the process.

this process , Ga and Se source temperatures were kept constant through both layers and the Cu source was
simply turned off during the second layer deposition. The grain size and surface morphology of Cu(ln-|_xGax)Se2
films were evaluated by a scanning electron microscope. X-ray diffraction and energy-dispersive X-ray spectrometry
were used to analyse the crystal structure and composition of the films, respectively. It was found that these
Cu(ln-i_xGax)Se2 films obtained with ~ 2.5 |4m thickness have grain sizes of - 1 [4m and ratios of atomic
compositions of 0.56 < Cu/(In+Ga) < 1.01 and 0.18 < Gal(ln+Ga) < 0.55 . The crystal structure is chalcopyrite with
lattice constants a=5.660-5.797 A and 0=11.329-11.615 A dominated by a preferred (112) orientation.
Cu(ln-|_xGax)Se2-hased thin film solar cells were also fabricated a using a 50-nm-thick CdS buffer layer deposited
by the chemical bath deposition technique. A 500 nm-thick transparent conducting ZnO(Al) film was then
subsequently deposited by RF-sputtering. After evaporation of electrical grid AI(Ni), the current-voltage

characteristics of these solar cells of AI(Ni)/ZnO (Al)/CdS/Cu(In-].xGax)Se2/Mo/SLG was measured under standard

AM1.5 illumination with an intensity of 100 mW/crr|2 . The bestcell oftotal area 0.49 cm2 had a conversion efficiency

of 8.9 % with an open-circuitvoltage of 0.6 V,ashort-circuit currentof27.2  Alcrn? and a fill factor of547 %.
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