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Highly durable perovskite photodiode processed with all-vacuum
fabrication
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Abstract

Perovskite photodiodes (PDs) have demonstrated inherent advantages, including low cost, a highly tunable
bandgap, and a high absorption coefficient, in recent years. However, their application in practical image capture
still faces key challenges, such as noise control, array uniformity, and long-term operational stability. This paper
proposes a novel all-vacuum sequential thermal evaporation process to construct a "sandwich" homogeneous
interface structure to address these issues: inorganic halide precursors are introduced before and after the organic
perovskite precursor, with an additional halide composite layer serving as the upper reactant. This interface
engineering effectively passivates perovskite crystal surface defects, adjusts its bandgap alignment, and provides
a flat film morphology, enabling the device to exhibit high sensing capability while maintaining low background
noise. The vacuum evaporation technology employed in this paper avoids common solvent compatibility and
residue issues and is compatible with existing mass-production process equipment in the thin-film industry,

providing a pragmatic path for the industrialization and perovskite array sensors.
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