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Abstract: The optical properties of ZnO thin film, being treated by O-plasma, have been studied using
Photoluminescence(PL) spectroscopy with the change of temperature from 10 K to 290 K. Two
characteristic peaks were identified at 10 K : 3.357 eV(D°X) and 3.324 eV(TES). The peak of D°X is
believed to be due to neutral donor bound excitons where the donor is in the ground state. However, the
TES(Two Electron Satellite) peak indicates the excited state of the donor(excitation energy was ~30
meV). The donor binding energy was estimated to be 44 meV, which indicates the possible presence of
the neutral donor bound excitons at RT. The thermal effect including thermal broadening was identified
from temperature evolution of the spectrum. Both the peak intensity and the peak energy have decreased
as the temperature increases. As the temperature approaches to RT, the two peak merges into one broad
peak, which is considered a combination of multiple peaks having different physical origins.
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Table 1. Experimental conditions for the plasma treatment.

Base Pressure <50 x 10° torr

Process Pressure <20 % 102 torr

Reactive Gases Oxygen (99.995%)

RF Power 40 W
Substrate Temperature 300TC
Process Time 60 min
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Fig. 1. PL spectra of ZnO film according to the
temperature after O-plasma treatment.
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Fig. 2. The change in photon energy and peak intensity

of peak D°X according to the temperature of ZnO film.
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