L 1)
[ X ]

csem

Vers l'industrialisation des cellules solaires
tandem en pérovskite a haut rendement

What is perovskite?

layered-perovskite-on-silicon-could-boost-pv-efficiencies-to-30-percent/
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the-perfect-marriage-silicon-and-perovskite-solar-cells/

An hybrid organic-inorganic compound
Good light absorption properties

Widely tunable light absorption energy onset
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Why perovskite?

Best Research-Cell Efficiencies

S
[T Defect Tolerant
(e.9. MAPDI)

Lo NREL (69
Shar ()

T S - - e
il NREL (256x)
)

Toar

Cell Efficiency (%)
<oooeniomealdy B> b

S Commun. 5, 265-275

A I S T S O T T T B S T M S R A S R
1980 1985 1990 1995 2000 2005

Efficiency potential for single cell > efficiency of c-Si

Ideal candidate for tandem device using c-Si bottom

Simple to process and highly defect tolerant

Perovskite in the lab

Single junction
Tandem junction

7 = A

https://www.youtube.com/watch2v=9T[CTXcU8qU

—— Aluminium Frame
—— Tempered Glass
—— Encapsulant - EVA
—— Solar cells

—— Encapsulant - EVA
—— Back sheet

Junction Box

Image Credit Trina Solar
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Perovskite in the «faby
Tandem junctions (CSEM)
Single junction module @ 16%

On smooth c-Si On standard c-Si On large area
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Efficiency drop when upscaling and using production oriented materials and processes

Still very promising efficiency achieved on upscalable devices

Perovskite in questions

Stability: Not only lab tests but also in the field.
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Continuots fight exposure

M. Khenkin et al. NATURE ENERGY
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Production (technique + wafer)
Full evaporation Hybrid: Evaporation+wet Slot die

R.Jietal A. Subbiah et al.

J. Mater. Chem. C, 2020, 8, 7725-7733 ACS Energy LAHAR20 Bk Science 2020, 370, 1300
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Perovskite in questions

Interconnection and costs:

Fragile interfaces BOM cost not adapted

Zonggi Li et al. Joule (2018) https://doi.org/10.1016/j.joule.2018.05.001

Perovskite (no-)future ¢

Perovskite has demonstrated the potential to be a breakthrough PV
technology.

Relevant research should focus on making it an industrial product:

Large scale, reliable, low-cost production process compatible with GWp capacity
Interconnection and encapsulation for low CTM losses
Field stability

Industry and research goes hand-in-hand: support for both is required

Support should come now. Not when installing EU/CH made high efficiency
PV will be needed!
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