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8 o ZnO Yx T2 A A 7|W EWHo o 9P dory] Y3td, Si (111) 71# 3} ALOs C (0001)H, A (0112)H,
R 2II0)A ¢} 718 Abgstd Ux FZ2E JAAIZ 33y 49 ¥3E B8 Zn0 Y F2E oY) 'a'°ﬂ’~1 T3y
AR2E olg8da, FEUYLE Zn 227 ALL3ld AFAAG. 718/ 2X& 500 °C ~ 600 °C2 AR, 4%3< "}
x FZ¥E He-Cd laser (325 nm)& o] €3t 10 Kol A 300 K71 A %S WA 7|HA 233 EAF9 H3lE BA U 4
Al ZA %t Photoluminescence (PL) 23 Z %€, Siz} Al,O; 7] &oll A 2z} 384 nm, 391 nme UV 2Fo] #AHA. Si 715“}01]
Ae dtd 298 A% 9 Aoz Bas= A4 2Po] FAHJAAT ALO; 7| BN S Hgo] BFHA Fuo. e
3 2= W3t & PL &34 AF Sizt ALO; 7| H A9 UV 233 539 7|9le] g EF L #AAT + AU ol 23 54
9] Aol 71Fe FWE oA Aojrt dx FZO AR WAYUZFC IS Fol A ez HZdog.
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ABSTRACT : The effect of substrate surface to the formation of ZnO nanostructures has been investigated using Si (111),
Al:03 (C-plane), Als0O3 (A-plane), and Al:03 (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. ZnQ nanostructures grown on Si substrate show strong UV emission intensity along with green emission
positioned at 3.22 eV and 2.5 eV, respectively. However, green emission was not observed from the ZnQO nanostructures
grown on Al;03 substrates. It is explained in terms of the difference of the surface energy between Si and Al;O3 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), (¢c) ZnO tetrapods on Al;O3
(C-plane), (d) ZnO clusters on Al;Os3 (C-plane)
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Fig. 2 PL spectra measured at room temperature of
samples grown on Si (111) and on ALO3 (C-plane)
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Fig. 3 PL spectra measured at room temperature of
samples grown on AlOs; (A-plane) and on AlO3
(C-plane) and on Al:O3 (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 AlO3 (C-plane)
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