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Introduction

Perovskite materials possess outstanding optical properties, such as high photoluminescence quantum yield (PLQY), low lasing thresholds, and broad
spectral tunability, demonstrating extensive application potential in optoelectronic fields like LEDs, photodetectors, and lasers.[1]

Compared to their 3D counterparts, 2D organic-inorganic halide perovskites incorporate organic ligand layers, which not only significantly improve moisture
resistance and structural stability but also induce strong dielectric and quantum confinement effects. [2]

Regarding film fabrication, Chemical Vapor Deposition (CVD) provides a more stable approach to growing high-quality single-crystalline films compared to
traditional space-confined and solution spin-coating methods. [3]
Therefore, in this work, we utilize a two-step CVD method—depositing a Pbl, film first, followed by vapor conversion using PEAl—to demonstrate the excellent
quality and optical properties of 2D perovskite films fabricated via the vapor-phase approach.

Sample Fabrication

Step 1 : Pbl, deposition

Step 2 : PEAI deposition
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OPL mapping and SEM images demonstrate excellent film uniformity.

Optical Properties
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0O PL spectrum shows two peaks with different k-values, suggesting exciton and biexciton recombinations.
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O Elliott Formula : O Random laser emission was observed at 77 K with a threshold of ~125 pJ/cm?.
PLFWHM | Urbach energy a(E) = acont(E) + aexc(E)
Property (meV) (Ey) (meV) .
U O High exciton binding energy of 227 meV ensures ConCIUSlon
OLVioTK 64 27 stable excitons at room temperature. O Highly uniform quasi-2D PEA,Pbl,films were grown via two-step CVD, exhibiting excellent optical
O Low Urbach energy (E,) implies a low defect density properties (FWHM = 64 meV, E;= 27 meV) and minimal defect density.
Reported 83151 37161 within the film 0O Power-dependent PL confirmed exciton-dominated emission (k = 0.95) and successfully identified
Values : distinct biexciton states.
O Ak-value of 0.95 indicates that the emission is 0O Achieved random lasing at 77 K with a low threshold of ~125 pJ/cm?, highlighting the strong potential

for advanced optoelectronic applications.

dominated by excitonic recombination.
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