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In view of the next generation of solar modules based on tandem devices, a strong focus is put
on the accelerated development and industrialization of crystalline silicon/ Perovskite structures
where silicon is used for the bottom cell (1.12 eV) and hybrid metal halide perovskite (PRK) for the top
cell (1.6-1.7 eV). Another possibility is to replace the silicon bottom cell by pure CIS with a band gap of
1 eV to combine it with a perovskite top cell or high band gap CIGS. Record efficiency of CIS cells has
been recently raised up to 19,2% [1] and 26.5% for f CIGS-PRK tandem cells [2]

This work explores the fabrication and optimization of low band gap CIGS solar cells by
coevaporation. A key parameter is related to the insertion of gallium and the optimization of the
Ga/(Ga+In), noted GGI, composition profile in the films. A three-stage growth process has been used
with varying the insertion of gallium in step one, leading to a targeted GGl of 0, 0.1 and 0.3. This
addition of gallium at the back improves significantly the open circuit voltage allowing to reach values
higher than 0.5V, and also the efficiency of the cell from 6-8 % to 12% with Ga. A steeper profile is also
observed for the best samples with GGI of 0.3. The shift in gallium composition is also related to a
band gap shift from1 eV to 1.06 eV. The other research line which will be presented is the optimization
of cadmium free front buffer and window layers. Zn(0O,S) buffer layers by chemical bath deposition
are successfully developed but more innovative zinc tin oxide (ZTO) layers deposited by atomic layer
deposition are also giving very promising results. The key objective is the optimization of the
conduction band offset by adjusting the relative composition between tin and zinc. For the top
electrode, we also consider the substitution of Al doped transparent conductive oxide layers by indium
zinc oxide with very promising results, related to a better transparency in the UV. Studies are also
carried out to adapt the surface for depositing perovskite top cells in the frame of the European project
PERCISTAND.
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Figures : Characteristics for GGI=0 (CIS01), 0.1(CIS04),0.3(CIS03)
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