How light exposure can influence the degradation of the CIGS absorber
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One of the flagship solar absorbers is the quaternary alloy Cu(IniGaix)Se, (CIGS), with solar cells
reaching up to 23.6% efficiencies.’ The majority of the cell efficiency improvements during the years
concern the interface optimization, therefore, to avoid any efficiency deterioration over time, a good
mastering of the interfaces and accordingly a good knowledge of the CIGS absorber’s surface is needed.

In 2016 Theelen and Daume have reviewed all the different damage possibilities for CIGS solar cells,
showing that relative humidity and light can trigger the cell degradation.’ Nevertheless, only a few
papers deal with the interaction of the CIGS absorber itself with the surrounding environment. Previous
studies unveil the degradation of the CIGS layer when exposed to relative humidity when it comes to
air aging.® Indeed, a remarkable chemical inertia of the absorber occurs when relative humidity is equal
to 20% and a substantial evolution is observed when relative humidity reaches values higher than 40%.
Here, we propose to investigate the chemical reactivity of the CIGS absorber when exposed to light
(dark intensity: 400 lux, light intensity: 3500 lux and 4020 lux). The goal is understanding the aging
mechanisms of the layer by using complementary techniques to investigate the surface chemical
reactivity (X-ray Photoelectron Spectroscopy), the bulk chemical reactivity (Energy Dispersive
Spectroscopy) and the topography evolution (Scanning Electron Microscopy).
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the literature, these spots are related to Na rich
areas but are only linked to the relative humidity factor.*

In conclusion, controlling the light exposure during the CIGS absorber aging can be fundemantal, in
order in order to keep the 23.6% of CIGS cell efficiency that has been reached this year.

! From NREL efficiency chart: www.nrel.gov/pv/interactive-cell-efficiency.html
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