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Luminescence Properties of Ag Doped ZnO as Quantum Dot Materials
for Improving Efficiency of Dye-sensitized Solar Cell
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Abstract

Luminescence characteristics of Ag-doped ZnO as the quantum dot materials to increasing the
efficiency on dye-sensitized solar cells (DSC) have been studied. Ag doped ZnO powder was produced
by the self-sustaining combustion process using ultrasonic spraying heating method. Luminescence
wavelength region of the ZnO by Ag doping was shifted to longer wavelength. In the case of the Ag
doped ZnO powder, broad luminescence spectrum centered on 600nm was observed. On the other hand,
we compared PL data of RTA treated ZnO:Ag film at various temperatures because the front electrode
of solar cell was in need of the sintering process. In XRD and PL data for RTA treated film at the
500 C showed good property. And, it was found that the grain size wasn’t growing but only optical
property was changed. According to the result of XRD, PL, absorption, emission spectrum and DV-Xa
used in theoretical calculation, it is considered to be possible to use Ag doped ZnO as quantum dot
material for improving DSC efficiency.
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Fig. 1. The schematic diagram of experimental
procedure for fabrication the slurry.
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Table 1. Coordinates, Wyckoff letter and valence
state of atom at the ZnO crystal.
Valence | Wyckof
Atom state | f letter X Y z
Zn 2 2b 1/3 2/3 0
(o) -2 2b 1/3 2/3 0.389
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Fig. 2. Electron state calculation model based
on Znb1053.
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(b) annealed film.
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