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Lead halide perovskites exhibiting extraordinary performances in optoelectronics are
promising media for the next-generation photonic devices. The practical application of
photonic devices requires that they can be integrated on chip in arbitrary shape and position.
However, a significant bottleneck in perovskite lasers is their chemical reactivity, which leads
to instability issues and currently prevents manufacturing by well-established semiconductor
top-down lithography process resulting in high-roughness, low-defect, and high-quality
perovskite devices. Here, a top-down and etching-free fabrication technique assisted by ligand
engineering and self-assemble recrystallization of CsPbBrz nanocrystals is demonstrated for
large-area patterning and single-mode laser arrays. The ligand engineering and self-assemble
recrystallization process greatly improve the lasing property (single mode lasing with a high
quality-factor ~ 1700 and a low threshold ~ 3.8 pJ/cm?) of the laser arrays. With the precise
control of the high-quality laser cavity scale, a modulation of wavelengths is realized up to =
8 nm. These results report a strategy for top-down fabricated high-quality perovskite devices
on-chip and enable research on the development of large-area and low scattering loss
perovskite integrated optical circuits.
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