
Abstract

Commercialized perovskite solar cells not only need to have high PCE, but also need to have long time

stability, low cost, and can be prepared by green and scalable processes. Rational composition design and

interface modulation are the effective approaches to achieve these goals, and I will present several recent

works of our research group in these aspects. Through introducing GABr into the perovskite material to

suppress the oxidation of Sn2+ ions, we have prepared the ideal-bandgap Sn/Pb (1.35eV) perovskite solar cells

with PCE of 20.6% and Voc loss of 0.33V, which is the lowest Voc loss reported so far. Then we combined the

ideal-bandgap perovskite layer with DTBTI organic absorb layer, we prepared the integrated ideal-bandgap

perovskite/bulk-heterojunction solar cell with PCE of 24.3%, which is the record efficiency for bulk-

heterojunction solar cells. We also developed the CTAC/IPA based green anti-solvent method and prepared the

solar cells with PCE of 23.4% and with excellent environmental, light, and thermal stabilities. Further, we

added perovskite micro-crystals into the precursor solution to induce and control the crystallization process, we

can obtain perovskite solar cells with PCE of 23.06% without using any anti-solvents. In addition, we doped p-

type semiconducting material Cu(Tu)Cl into perovskite to modify its energy band, we got solar cells with PCE

of 22% without using hole transport layer, which greatly simplified the device structure and thus lower down

the cost. Finally, through using an SAM material to effectively modify the interface between perovskite and

HTL, we obtained the solar cells with the best PCE of 26.5% and the certified PCE of 26%.
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