Perovskite Light Emitting Diodes with Record High-radiance
Operational Lifetime by Phenylalkylammonium Passivation
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Introduction

Perovskite-based light emitting diodes (PeLEDs) display has a great potential in the display field. The past few years
have seen a significant improvement in the efficiency of PeLEDs. However, the poor operation stability of the devices still
hinders the commercialization of this technology in practical applications, exhibiting a rapid decay of external quantum
efficiency (EQE) within minutes to hours during operation. To address this issue, we explore surface treatment of
perovskite films with phenylalkylammonium iodide molecules of varying alkyl chain lengths.
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Summary

Combining experimental characterization and theoretical modelling, we show that these molecules stabilize the perovskite
through suppression of iodide ion migration. The stabilization effect is enhanced with increasing chain length due to the
stronger binding of the molecules with the perovskite surface, as well as the increased steric hindrance to reconfiguration
for accommodating ion migration. The passivation also reduces the surface defects, using the optimized passivation
molecule, phenylpropylammonium iodide, we achieve devices with an efficiency of 17.5%, a radiance of 1282.8 W sr' m-
and a T:, half-lifetime of 130 hrs under 100 mA cm-=.
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