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Lead halide perovskite nanocrystals (PeNCs) have great attention to applying to various optoelectronic
devices as the high purity photonic source. These attractive features are the emission of high quantum yield,
color tunability in the entire visible range, and their solution processability, exhibiting excellent potential to
be an alternative of conventional ones. With a typical ionic crystal with high defect tolerance, PeNCs can be
fabricated using the various synthetic routes, these protocols have been pioneering the great potentials of as
photoelectronic conversion material. In particular, the verification using various synthetic routes is useful for
well-control of the nanostructures, expressing the photoelectronic properties and their functionality, as well
as the new practical synthetic route from the aspect of the industry. Thus, in this thesis, I apply the both
protocols of bottom-up and top-down to the PeNC:s for their advances.

From the bottom-up approach, well-controlled MAPbBr; PeNC colloids were synthesized using
Ligand-assisted reprecipitation. The MAPbBr; PeNCs showed a green-emissive PL with a narrow line with
around 20 nm, arising from the mono-dispersity. Furthermore, we found that its dimensionality could be
simply controlled using an aging strategy. The aging could simply control the morphologies as well as its PL
properties with strong quantum confinement, exhibiting PL tunability in blue to green color range with
maintaining its color purity. Moreover, we clarified the size-dependent PL properties of MAPbBr; PeNC
colloids using a time-resolved PL spectroscopy.

From the top-down approach, we designed the ultrasound-assisted bead milling for the new synthetic
route of colloidal PeNCs using a combination of ultrasounds and mechanical share force. This milling
overcomes the drawback of the conventional planetary ball setup, providing high-quality colloidal PeNCs
which is comparable with that of bottom-up synthesis. The obtained MAPbBr: PeNCs showed excellent
monodispersity with a single crystal, which was from the results of TEM and XRD analysis. In addition, this
milling process has demonstrated the versatility of the PL adjustment in the entire visible range using
halide-mixed PeNCs.
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