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The development of hybrid organic…inorganic halide perovskite solar cells (PSCs) that combine high

performance and operational stability is vital for implementing this technology. Recently, reversible

improvement and degradation of PSC efficiency have been reported under illumination…darkness

cycling. Quantifying the performance and stability of cells exhibiting significant diurnal performance

variations is challenging. We report the outdoor stability measurements of two types of devices showing

either reversible photo-degradation or reversible efficiency improvement under sunlight. Instead of the

initial (or stabilized) efficiency and T80 as the figures of merit for the performance and stability of such

devices, we propose using the value of the energy output generated during the first day of exposure

and the time needed to reach its 20% drop, respectively. The latter accounts for both the long-term

irreversible degradation and the reversible diurnal efficiency variation and does not depend on the type

of process prevailing in a given perovskite cell.

Broader context
The quality of solar cells is commonly quantified by their power conversion e�ciency (PCE) and by their lifetime, defined as the time when the PCE drops to
80% of its initial value. Metal-halide perovskites are semiconductors exhibiting physical properties highly beneficial for the photovoltaic conv ersion of solar
energy. Perovskite solar cells (PSCs) have already reached PCEs above 22%. Particular interest is in the realization of tandem PSC/silicon cells. Tandem devices
with PCEs over 30% could be realized with a low additional cost to current silicon technology. However, the poor operational stability of PSCs has been the
main limiting factor. Moreover, unlike conventional photovoltaic devices, PSCs often exhibit reversible degradation processes, leading to signi ficant PCE
variation during a day…night cycle. This makes quantifying the performance and stability challenging: if the PCE drops during the day but recovers du ring the
night (or vice versa), what is the cell•s lifetime? How can the performances of different device architectures, with various diurnal dynamics, be compared? We
propose using the energy output generated during the first day of operation and the time needed to reach its 20% drop as the figures of merit for the
performance and stability of such devices, respectively.

The commercialization of hybrid organic…inorganic halide
perovskite solar cells (PSCs) requires the development of devices
combining high Power Conversion Efficiency (PCE) and extended

operational stability. The latter has been the Achilles heel of PSCs.
Moreover, testing protocols for assessing the PCE1,2 and opera-
tional lifetime 3,4 of PSCs need to be developed.
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