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PL Study on ZnO Thin Films After H-plasma Treatment
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Abstract: The physical effects of H-plasma treatment on ZnO thin film have been studied using
photoluminescence(PL) spectroscopy. Four characteristic peaks have been identified: (i) DX peak (neutral
donor-bound exciton), showing relatively small integrated intensity after H-plasma treatment, indicates
that H-plasma passivates the neutral donors in ZnO at low temperatures. The rapid decrease in the
integrated intensity of the peak as the temperature goes up is considered to be due to the ionization of
neutral donors. (ii) H-related complex-bound exciton peak appears at the low temperatures (10 K~80 K)
after H-plasma treatment, showing the same thermal evolution as DX peak. (iii) FX (free exciton) peak
starts to show up at 60 K and grows more and more as the temperature goes up, which is considered to
be related to the increase in free electron concentration in the film. (iv) violet band is intensified after
H-plasma, which means more defects and impurities are generated by H-plasma process.
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Fig. 1. PL spectra of H-plasma treated ZnO at T=10 K~
110 K. Peak I, II, III, and IV are indicated in the figure,
with guided lines for peak I and II. (Inset: PL spectra of
H-plasma and O-plasma treated ZnO at T=10 K).
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Fig. 2. PL spectra of H-plasma treated ZnO at T=100 K
~290 K. Integrated intensity of peak III (dotted circles)

increases while that of peak IV diminishes with
increasing temperature in this temperature range.
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Fig. 3. Temperature dependence of the integrated

intensities of D°X (neutral donor-bound exciton) and FX
(free exciton) peaks.
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