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Abstract
Power conversion efficiency (PCE) of single-junction perovskite solar cells has been boosted largely to certified 25.2% in the past few years. Tandem configuration has been proven to be a promising approach to break the single-junction Shockley-Queisser radiative efficiency. Perovskite-perovskite (all-perovskite) tandem cells are particularly attractive due to the low-temperature process of all components and potentially low fabrication cost. Here, we have developed reproducible processes to fabricate efficient mixed tin-lead iodide low-bandgap (~1.25 eV) perovskite and lead mixed iodide and bromide wide-bandgap perovskite solar cells, enabling us to fabricate efficient all-perovskite tandem solar cells. When mechanically stacking a semitransparent perovskite top cell and a ~1.25 eV bandgap perovskite bottom cell, our best 4-terminal all-perovskite tandem solar cells show PCEs of 25.0%. By carefully optimizing the novel interconnecting layers, we have already obtained efficient 2-terminal all-perovskite monolithic tandem solar cells with over 23%-efficiency. Our results offer the great potential of low-cost all-perovskite tandem solar cells for achieving ultra-high efficiencies.
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