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Wide Band Gap Semiconductor Optoelectronic Materials and Their
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Abstract Wide band gap semiconductors have the characteristics of unique electronic structure, rich micro/nano
structure, low temperature controllable preparation, flexible transparency, good chemical stability, abundant and
inexpensive, etc., which make it become a new important basic material of information technology and environmental
technology. Taking zinc oxide and perovskite as two wide band gap semiconductor materials, the preparation principle and
method, photoelectric properties, and applications in the fields of ultraviolet light sources, transparent conductive thin
films, and light-emitting diodes of the two materials are summarized. Finally, the prospect of its development is given.
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Fig. 7 ASE results of perovskite thin films. (a)(e) ASE results of green perovskite thin films with PMMA surface passivation"”
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(b) () ASE results of green perovskite thin films passivated in bottom and surface layers'”"; (c) ASE results of green light
perovskite thin films after optimization of crystal morphology"*”; (d) ASE results of blue perovskite films; (g) ASE excitation

results of red-green perovskite thin films; (h) ASE results of blue-green perovskite thin films"*"
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Fig. 8 Band structure, gap width, and absorption and fluorescence spectra of perovskite CsPbX,. (a) Schematic diagram of CsPbX,

band structure of perovskite"”; (b) schematic diagram of gap width of MAPbX,""; (c) composition dependent light absorption

and fluorescence spectra of CsPbX; nanocrystalline halogen
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Fig. 9 Luminescence properties of pure brominated perovskite nanoparticles and corresponding devices. (a) Low-power TEM and

solution diagram of ultra-small CsPbBr, blue quantum dots of electrostatic double shell™*; (b)(c) TEM and EL spectra of ultra-

small CsPbBr, blue quantum dots after etching and ligand exchange treatment™™; (d) TEM image of CsPbBr, nanosheets™";

(e)(f) performance diagram of LED device with CsPbBr, nanosheet as luminescent layer
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Fig. 10

Luminescence properties of pure brominated quasi-two-dimensional perovskite nanoparticles and corresponding devices.

(a) Schematic diagram of quasi-two-dimensional perovskite structure and energy transfer’™; (b) schematic diagram of

arrangement of different spacer molecules in quasi-two-dimensional perovskite"”; (c)(d) effect of coexistence of two spacer

molecules on 2 value distribution and EL spectra of quasi-two-dimensional perovskite""; (e)-(g) spectral contrast and LED

performance before and after passivation of quasi-two-dimensional perovskite'"”
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Fig. 11 Luminescence properties of mixed halogen-based perovskite nanoparticles and corresponding devices. (a) Fluorescence and

UV-visible absorption spectra of chlorobromine mixed perovskite quantum dot solution after ligand passivation";

]

(b) schematic diagram of surface defect passivation of chloro-bromine mixed perovskite quantum dots"™; (c) luminescence

diagram of different content Ni" doped chloro-bromine mixed perovskite quantum dots"™; (d) (e) comparison of LED

performance of chloro-bromine mixed perovskite quantum dots before and after Ni~ doping™™”
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