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Frontier of research and development of Tin-based perovskite solar cells and their application
to perovskite tandem solar cells
(i-PERC, The University of Electrocommunications) Shuzi Hayase

Since the bandgap of Tin-based perovskite (Lead-free tin perovskite (Sn-PVK) and Tin-Lead
alloyed perovskite (SnPb-PVK)) are between 1.2 eV and 1.4 eV, they have potentials
theoretically to be high efficiency-single junction solar cells from the viewpoint of SQ limit.
The efficiency of the SnPb-PVK-PV was enhanced to 23-24% which is close to that of Pb-
PVK-PV (25-25%). The efficiency of the Sn-PVK-PV is still 14-15% because of the short
carrier lifetime which is brought about by the lattice defects such as ion vacancy, antisite,
interstitial, and Sn*. Some of the approaches to overcome these problems are reviewed. The
stability of these perovskite solar cells is also discussed. Since the SnPb-PVK-PV has narrower
bandgap of around 1.25 eV, these cells are considered as the bottom cells of the all-perovskite
tandem cells giving flexible tandem solar cells. The efficiency over 29% (as of the end of 2023)
is reported. To enhance the efficiency, the top-cell efficiency, bottom-cell efficiency and
interconnection layer has to be well-designed. The recent progress on these all-perovskite
tandems is reviewed.
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