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Polarity Determination of ZnO(0001) Surface by RHEED Rocking Curve
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Summary

Zinc oxide (ZnO) is a wide bandgap semiconductor and is a hoped material as a transparent conducting film and
photo-electronic devices. Since ZnO crystal has wurtzite structure, the polarity of ZnO surface, Zn-polar and
O-polar, influences the crystal growth process, surface morphology and electrical properties. Therefore, it is
important to determine the polarity of ZnO. We have measured RHEED rocking curves from ZnO(0001) surface
and analyzed these results by dynamical calculations. The calculated rocking curves for Zn- and O-polar
surfaces are found to be rather different. The calculated rocking curves for Zn-polar surface reproduced the
experimental ones relatively well. The result is consistent with the sample specification. It has been found that

the determination of surface polarity is possible by RHEED rocking curves.
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Keywords : reflection high-energy electron diffraction (RHEED), rocking curve, polar surface, Zinc oxide
(ZnO)
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Fig. 1 Wurtzite crytal structure
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Fig. 2 Polarity of Zn0(0001) surface:
(a) Zn terminated surface, (b) 0 terminated surface
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Fig. 4 After heat treatment of 450°C for Zn0(0001) :

(a) Auger spectrum, (b) RHEED pattern (Arrows
indicate three diffraction spots of 00, 01and01.)
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Fig. 5 Change of RHEED pattern of Zn0(0001) surface
depending on the glancing angle from 1.8° to 5.8°
(Arrows indicate five diffraction spots of 00, 01,
01, 02and02.)
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Fig. 7 Rocking curves from Zn0(0001) surface
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(a) Zn terminated surface,
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Fig. 8 Rocking curves from Zn0(0001) surface with
double domains of surface step terraces:
(a) Zn terminated surface, (b) 0 terminated surface
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