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AR SCE H Study of Near UV Light-Emitting Diodes Based on Intentionally

Doped ZnO Nanoparticles
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In this study, nitrogen-doped ZnO nanoparticles were synthesized, and homojunction and heterojunction
light-emitting diodes were fabricated to discuss the nitrogen induced p-type conduction and carrier behavior.

The synthesis of nitrogen doped ZnO nanoparticles was carried out by the DC arc plasma gas evaporation
method. The influence of nitrogen incorporation has been investigated with the local vibrational modes of
Raman spectra. The structural and optical emission properties were studied by X-ray diffraction and
photoluminescence, respectively. The nitrogen concentration of the ZnO nanoparticles was determined from
the results of the intensity of the Raman peak at 275 cm™!, which is linearly proportional to the intensity of
donor-acceptor pair recombination estimated from photoluminescence spectra. Nitrogen doped ZnO
nanoparticles were demonstrated as a p-type hole transport layer used to fabricate light-emitting diodes. The
intensities of electroluminescence of these devices were near proportional to the local vibrational mode of
Raman spectra and donor-acceptor pair emission of ZnO nanoparticles, which indicates the nitrogen dopants

in the ZnO nanoparticles were acting as an acceptor.

The world’s first homo-junction UV light-emitting diodes were demonstrated based on p-type and n-type
ZnO nanoparticles. Nitrogen doped ZnO and gallium doped ZnO nanoparticles were used to fabricate the p-
type and n-type nanoparticles layer, respectively. The evaluation of [-V characteristics and
electroluminescence of the light-emitting diodes confirmed that the holes injected from the p-ZnO
nanoparticle layer to the n-ZnO nanoparticle layer and the mechanism of these devices are that of p-n
junction light-emitting diodes.

ZnMgO composite nanoparticles were prepared by thermal diffusion of Mg into ZnO nanoparticles and



demonstrated heterojunction light-emitting diodes. It can be seen that the addition of the n-ZnMgO NPs
layer reduces the leakage current of the light-emitting diode and improves the emission intensity. This is
considered due to the hetero-barrier's carrier confinement effect.
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