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Introduction

The Power conversion efficiency (PCE) of a Perovskite solar cell (PSC) declines
during operation with time. The cause of the deterioration of perovskite solar cells
IS the Instability of the perovskite crystal, induced by external factors, such as
humidity, heat, light, and electric field. To understand the degradation, a simulation
based on an analytical and numerical model is performed.

* |n analytical model-based simulation, degradation is considered a function of

surface recombination velocity.
* In numerical simulation based on the drift diffusion model, the degradation is

considered as a function of ion density.
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Devices using PTAA as the HTL achieved a higher initial efficiency compared to
NIOy, but PTAA device degraded significantly more with increasing temperature

Operational stability of PSCs with PTAA
>>> faster degradation under heat and light stress
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Drift diffusion simulation
>> [mpedance spectra showing the effect of the Effective valence band DoS In
HTL. The negative hook indicates strong 1onic interactions with the surface.
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JV characteristics/ corresponding impedance spectra.

>>A reduction in recombination velocity and an increase in carrier lifetimes
suggest improved charge carrier dynamics
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Conclusion

» Surface recombination leads to charge carrier loss, accelerating cell
degradation over time and with temperature.

* [mpedance spectra show that higher-frequency components play a larger role
In degraded solar cells.

* Low Ion density minimizes low-frequency contributions In impedance spectra.

* |Impedance changes reveal how lon density impacts charge transport and
recombination In PSCs.
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