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Abstract: The characteristic changes in ZnO thin film according to H- and O- plasma treatments have been
studied by Photoluminescence (PL) spectroscopy at room temperature. The red shift of UV peak by 20-30
meV in PL spectra after plasma treatments is identified, which indicates that there are changes in the binding
energy of bound exciton and/or the movement of energy levels of lattice defects and impurities. The width of
UV peak is decreased after plasma treatments, which is believed to be closely related to the crystal quality of
7ZnO film. The increase of UV peak intensity after H-plasma treatment is also observed, and this could mean
that the radiative recombination is strengthened because the hydrogen atoms in the plasma diffuse into the

film where they passivate and neutralize the defects and the impurities.
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Table 1. Experimental conditions for the plasma treatment.

<5.0 x 10° torr
<2.0 x 102 torr

Base Pressure

Process Pressure

Hydrogen (99.999%)

Reactive Gases
Oxygen (99.995%)

RF Power 40 W
Substrate Temperature 300°C
Process Time 60 min

Sample 7ZnO Thin Film on Sapphire
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Fig. 1. PL spectra before and after plasma treatments.
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Table 2. The position and peak width (full width at half
maximum) of the UV peak before and after plasma

treatments.
peak position line width
as grown 3.2975 eV 165 meV
O-plasma 3.2748 eV(-23 meV) 102 meV
H-plasma 3.2693 eV(-28 meV) 99 meV
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