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Solution-processed perovskite solar cells (PSCs) have attracted tremendous attention due
to their rapidly rising efficiency over 24% in several years. However, some issues such as the
degradation of aged precursor solutions and the time sensitivity in fabricating PSCs remain to
be resolved. In our first work, we employ a small molecule (ITIC-Th) to stabilize the perovskite
precursor solution by effectively suppressing the formation of yellow δ-phase in the films made
from aged precursor solutions. Consequently, the PSCs fabricated from the aged precursor
solution with ITIC-Th experience much less efficiency drop with the increase of the precursor
aging time - from 19.20% (fresh) to 16.55% (39 days), compared with the devices made from
conventional precursor solutions dropping from 18.07% (fresh) to 1.76% (39 days). Besides,
understanding the crystallization process from precursor to perovskite crystals is essential as
well. In the second work, the crystallization pathways of mixed perovskites under spin-coating
have been investigated via in situ grazing-incidence wide-angle X-ray scattering (GIWAXS),
revealing the existence of “annealing window” for the first time. The as-cast film should be
timely annealed within the annealing window to achieve a high-quality perovskite film.
Remarkably, the incorporating of Cs+ could extend the annealing window, thereby improving
the device performance and reproducibility. These studies unveil underlying reasons of the
degradation of precursor solution and time sensitivity in fabricating mixed-perovskite devices,
providing insightful guidelines for manipulating the perovskite crystallization pathways
towards higher performance.
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