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ABSTRACT: c-Si solar cells currently account for more than 90% of the solar energy market. Research on tandem junction solar cells
to overcome efficiency limitations is drawing attention at a time when new technologies are being developed to secure the price
competitiveness of silicon solar cells. Among several candidate materials for silicon-based tandem solar cells, perovskite has recently
been studied as it is suitable for the ease of process as well as for its properties as a tandem solar cell material. In this study, we want to
review the research trends and technology limitations of 2-T Perovskite/SHJ tandem junction solar cells.
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Nomenclature

V.. : open circuit voltage, V

Jsc @ short circuit current density, mA/em’

FF : fill factor, %

PCE : power converistion efficiency, %

¢-Si : crystalline-silicon

PSC : perovskite solar cell

2-T : 2-terminal or monolithic

4-T : 4-terminal

TCO : transparent conductive oxide
HTL : hole transporting layer
ETL : electron transporting layer

NIR : near infrared radiation

Subscript

ITO : indium doped tin oxide

170 : indium zinc oxide

ZTO : zinc tin oxide

MoOs : molybdenium oxide

LiF : lithium fluoride
PEIE : polyethyleneimines

PCBM : [6,6]-phenyl-c61 butyric acid methyl ester

PDMS : polydimethylsiloxane
poly-TPD : poly[bis(4-butypheny)-bis(phenyl)benzidine]

NiO : nickel oxide
TiO; : titanium dioxide
BCP : bathocuproine
Coo :

FA : formamidinium

fullerene

MA : methylammonium

BBr3; : boron tribromide
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Trend: share of cell technologies
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Fig. 1. Global solar cell market trends?
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Fig. 3. Efficiency evolution of 2-T perovskite/SHJ tandem solar
cells from late 2016 to 2022
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Fig. 5. The schematic 2-T perovskite/TOPCon tandem cell
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