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Investigation of the influence of substrate surface on the ZnO nanostructures growth
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ABSTRACT

The effect of substrate surface to the formation of ZnO nanostructures has been investigated using Si (111), ALO;
(C-plane), Al;O; (A-plane), and ALOs (R-plane) substrates. The growth temperature was controlled from 500 °C to 600
°C, and the luminescence properties were investigated by a series of photoluminescence (PL) measurements at the
elevating temperatures. ZnO nanostructures grown on Si substrate show strong UV emission intensity along with green
emission positioned at 3.22 eV and 2.5 €V, respectively. However, green emission was not observed from the ZnO
nanostructures grown on Al;O; substrates. It is explained in terms of the difference of the surface energy between Si and
ALO;. Also, the origin of UV emissions has been discussed by using the temperature-dependent PL. The distinction of
the PL spectra is interpreted in terms of the difference of the impurity included in the nanostructures.
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Fig. 1 SEM images of ZnO nanostructures
regarding substrate : (a) ZnO tetrapods on Si(111)
(b) ZnO clusters on Si(111) (¢) ZnO tetrapods on
ALO;(C-plane) (d) ZnO clusters on ALO3(C-plane)
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Fig. 2 PL spectra measured at room temperature
of samples grown on 5i(111) and on AL, O3(C-plane)
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Fig. 3 PL spectra measured at room temperature
of samples grown on ALO3(A-plane) and on ALO;
(C-plane) and on ALOs(R-plane)
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Fig. 4 Temperature-dependent PL spectra of ZnO
nanostructures - data in the range of 10-300 K (the
inset is the activation energy) : (a) on Si(111) (b) on
ALOs(C-plane)
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