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Passivation of methylamine lead bromide perovskite single

crystal by methylamine chloride
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Abstract: To reduce the surface defects of methylamine lead bromide (MAPbBr,) perovskite single
crystal and improve its photoelectric properties, methylamine chloride (MACID) isopropanol solution was
used to passivate the mechanically polished MAPbBr, single crystal. The structure and morphology of
MAC]-passivated MAPbBr, single crystal were characterized by SEM, PL, TRPL, XRD, XPS, and UPS,
and the photodetector based on the passivated single crystal was fabricated to analyze the effect of MACI
passivation on photoelectric properties of MAPbBr, single crystal. The results have shown that MACI
passivation can recrystallize the polished surface of MAPbBr, single crystal, optimize its morphology,
reduce its surface defects, and increase the carrier lifetime by 4. 5 times. Furthermore, the introduction of
Cl-changes the lattice spacing and bandgap on the surface of the single crystal, increases the potential
barrier between the single crystal and the electrode, reduces the dark current by two orders of magnitude,

improves the light-dark current ratio by one order of magnitude, and enhances the detectivity by nearly 5
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times. This feasible, efficient, and low-cost MACI passivation strategy has proved great practical potential

in the development and application of MAPbBr, perovskite single crystal based high-performance

photodetector.

Key words: methylamine lead bromide; perovskite single crystal; methylamine chloride; passivation;

photodetector
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