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Abstract In order to investigate the effect of thickness on the properties of ZnO thin films, a series of films having
different thickness were deposited on (0001) sapphire by using pulsed laser deposition(PLD). SEM and XRD analyses
showed that, as the film thickness increases, the grain size increased and the crystallinity improved. Room-tempera-
ture PL spectra also exhibited that the intensities of both ultraviolet and deep level emission peaks increased as the
film thickness increased. Hall measurements at room-temperature revealed that, as the film thickness changes from
400 to 4000A, the carrier concentration of the film showed sharp decrease, which that of thicker film gradually satu-
rated. Therefore, it is concluded that the strain due to the lattice mismatch between substrate and film is fully relaxed

around the thickness of 4000A.
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Fig. 2. 8/28 XRD patterns of ZnO films having different thick-

ness; (a) 400, (b) 4000, (c) 240004 .
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Fig. 3. Variation of FWHM of ZnO (0002) plane as a function of
film thickness.
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Fig. 4. PL spectra obtained from ZnO films having different
thickness.
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Fig. 5. Variation of carrier concentration as a function of film
thickness.
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