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Application of Na-Doped Mo Electrodes on Copper Indium Gallium
Diselenide (CIGS) Thin-Film Solar Cells
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Abstract: An appropriate concentration of Na element is able to promote the growth of Copper Indium Gallium
Diselenide (CIGS) thin films. This paper is mainly focused on the study of characteristics of Na-doped Mo
electrodes and their effect on the performance of CIGS thin-film solar cells. In this work, the thin-film CIGS solar
cells were fabricated as follows: (i) different thicknesses of MoNa/Mo thin films prepared by magnetron sputtering
were used as back electrodes; (ii) CIGS thin films were evaporated on the top of MoNa/Mo electrodes; (iii) the
CIGS thin films were post-processed by selenation process using an elemental Se source and later CIGS solar
cells were finally made. The results of SEM and XRD reveal that, for the solar cells using three layers of Mo/Mo/
MoNa thin films as an electrode, MoNa is easily oxidized and the resistivity of electrode increases, while, for the
solar cells using four layers of Mo/Mo/MoNa/Mo thin films as an electrode, the resistivity of electrode can be
effectively reduced, MoNa can be prevented from being oxidized and the CIGS grains are large and dense. Under
the same experimental conditions, for the CIGS solar cells with different thicknesses of MoNa/Mo thin films as

electrodes, the CIGS solar cell using MoNa with a thickness of 80 nm as an electrode has the highest conversion

efficiency of 6.54%
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Fig.6 CIGS surface morphology growth on different thicknesses of Mo and MoNa thin films
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