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Effect of Growth Temperature on Epitaxial ZnO Nanostructures by MOCVD
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Abstract; To investigate the effect of growth temperature on epitaxial ZnO nanostructures and opti-
mize the growth temperature conditions for controlled growth of ZnO nanostructures, ZnO epitaxial
samples with different growth temperatures were designed and obtained by metal organic chemical va-
por deposition (MOCVD). All the samples were characterized by surface morphology, optical, elec-
trical and crystal quality characterizations. The experimental results show that the ZnO nanorods
grown at 600 °C have the smallest transverse dimension of about 65 nm, which the optical properties
are the best. Its FWHM of the diffraction peak is the smallest of 0. 165° with the largest grain size of
47.6 nm. Among these samples, the sample grown at 640 °C has the relatively optimal electrical
property, with the Hall mobility of 23.5 em®/(V « s). Through the analysis of the results, it is
found that the growth temperature can affect the growth mode of epitaxial ZnO and thus the morphol-
ogy, optical, electrical and crystal properties of ZnO.
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Fig. 1 SEM images of ZnO nanostructures grown for various growth temperatures. (a) — (e) are the surface morphologies of

batch S1 =S5 ZnO, respectively. (f) — () are the cross-sectional morphologies of batch S1 =S5 ZnO, respectively.
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Fig.2  PL spectra of ZnO nanostructures grown for various

growth temperatures. Inset are the exciton emission

spectra of batch SI at 15, 30, 40, 45 K, respectively.
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Tab. 1

Hall measurems of ZnO nanostructures grown for va-

rious growth temperatures

Hall mobility/ Concentration/
BatCh 2 1 1 17 3
(em™ = V7' +s7) (10" em ™)
S1 7.77 -5.932
S2 6.75 -4.427
S3 2.69 -2.003
sS4 7.85 -1.099
S5 23.5 -2.249
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Fig. 3

XRD patterns of ZnO nanostructures grown for various

growth temperatures
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Fig.4 FWHM values of XRD patterns and grain sizes of ZnO

nanostructures grown for various growth temperatures
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