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FACING THE CHALLENGES OF OUR TIME

Paving the way to Perovskite PV industrialization at CSEM
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Walter, Michele De Bastiani, Jean-David Decoppet, Lisa Champault, Adrien Theytaz, Christophe Ballif, Quentin Jeangros

Perovskite/silicon (PK/Si) tandem solar cells have recently reached an efficiency of 30% at the laboratory scale (1 cn?).
However, the commercial exploitation of perovskite photovoltaics hinges upon the scalability of the fabrication processes and
the long-term stability of the perovskite cell. CSEM is working on these key aspects by developing fabrication processes
compatible with full-size industrial Si wafers (>250 cnm?), encapsulation protocols to prevent extrinsic degradation, and by
improving the operationnal stability of perovskite solar cells using inputs from accelerated aging tests.

Upscaling the perovskite deposition process

All-in-one solution process Blodt myeish vy 2-step evaporation-solution
« All the perovskite precursor salts (Pbl,, CsBr Shh process
and the organic halides) are dissolved in the « Evaporation of the inorganic '
same solution, which is then deposited by T —_ Pbl,/CsBr template, followed by
blade coating. the deposition of organic halides
+ The method is better suited to smoother wafers in an alcohol solution to convert '"""’"f’””"""""’""’

(for tandems) or flat glass substrates (for K thinfilm module the template into a perovskite film. Si6t-dic head
single-junction applications). « The solution step is done by slot-
« Requires the use of hazardous solvents and a die coating or ink-jet printing.
controlled atmosphere with very low humidity. » The method is compatible with the
« Successfully used on a full M6 wafer size or on textured topography of industrial
10x10 cm? glass substrates Si wafers. Substrate moves this way -
» Only employs green, non-
hazardous solvents and can be |
carried out in an ambient
atmosphere.
« Fabrication of PK/Si tandems
soon.
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Up to 16% with 1 cm? cells

Silver grid deposited by screen-printing at the industrial level 2T perovskite/Si tandems pass the IEC 61215 damp heat & thermal
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