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A B A Effect of the A site mixture of lead halide perovskite quantum dot to optoelectrical
propetties (N7 IR O T AN A FEF Ry MDAV A NAFF U BHEFYEICEZHE
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In this doctoral thesis, the author described the effects of the 4 site mixture of APbX; type
lead halide perovskite quantum dot (PeQD) to optoelectrical properties. The 4 site on PeQD
has only a role of the maintenance of the perovskite structure, This is because the A4 site does
not directly affect the energy band gap composed of the hybrid orbital of the B and X sites. On
the other hand, we clarified the indirect effect of 4 site mixture to the optoelectrical properties
of PeQD in this work.

In Chapter 1, the author described about the basic properties from perovskites to PeQD, and
its performance and preparing methods, and so on.

In Chapter 2, the importance of the emission wavelength, and the current control
technology of the emission wavelength on PeQD were described. Afterward, the own research
aim (= precise control of the emission wavelength by crystal lattice distortion attributed to the
A site mixture, and its superior were explained with comparison to the previous one.

In Chapter 3, the effect of the combination of the 4 sites to the perovskite
structure/morphologies were clarified. As a result, the author clarified the size of the crystal
lattice was reduced or increased with the distortion by the 4 site mixture.

In Chapter 4, based on the results of Chapter 3, the author successfully precisely controlled
the emission wavelength on PeQD in several nano meter order with changing the energy band
gap in three primary color of the light. From these results, the relationship between “the
crystal lattice distortion” and “the emission wavelength” was clarified.

In Chapter 5, considering the application for the emission layer on the display, the PeQD
was selected with the ideal emission wavelength on BT. 2020 based on the results of Chapter
3 and 4. LED device with the ideal green emission was successfully fabricated. In addition,
the emission wavelength of the LED device was completely maintained regardless of applying
the different currents.

In Chapter 6, the author summarized this thesis and explained the novelty and originality.
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