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Grating Ol &4E Si0, JITAO Zn0 BIOLES graphoepitaxy HOZ SMHAIZ S Moot 1
JisdE NEBIACH, Si(100) J1=AN =2 = (photolithograpy)2 012310 QAIXE N
A2 OHE UAHASE AMHAM Si JIEBE HEGAD, I8 QX 1%0% e yuex In 2
E2 A2 F 02 &gt AIAMN Zn0 22S &4 AIRICH E8F @Xel0f ot Z2HHo BlgE
£5tJ1 RI5H0 700 ~ 900 T OfA LX2AE St HMIE AIB& Atomic Force Microscopy (AFM)
T DOE ZEGIAUSH, Photoluminescence (PL) S OlE6I XL BISIE ASTIALCEH.
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Abstract

The feasibility of graphoepitaxial growth of compound semiconductors has been studied. Two kinds of substrates were prepared,
one is smooth substrate, the other one is a periodic structured substrate. ZnO film was formed on both substrates by thermal
evaporation of elemental Zn and natural oxidation of the deposited Zn. Thermal treatment was performed to improve the crystal
quality and to investigate the effect of the periodic structure. Atomic force microscopy (AFM) and photoluminescence (PL) were
used to characterize the samples. As a result, the improvement of crystallinity as annealing temperature increase, has been observed
from both samples. The samples, annealed at 800 °C, show the best crystal quality in terms of PL linewidth. Also the sample grown
on grating structure shows better crystal quality than the sample grown on flat substrate. It implies that the periodic structure affects
the crystailinity of the films, and the graphoepitaxyof compound semiconductors is possible by using appropriate surface structure.
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Figurel. AFM images of ZnO grown on flat substrate
(a) without annealing, (b)700 C, (c)800 C, (d) 900 T
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Figure2. AFM images of ZnO grown on corrugated
substrate (a) without annealing, (b)700 T, (¢)800 T. (d)
900 T
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Fig3. PL spectrum result of ZnO grown on flat substrate (a)
without annealing, (b)700 T/C, (c)800 T/C, (d) 900 T/C

A 2] 1A e 7 % 0.781 nm oA, 700°C ol
A 932 3 A9-24.32nm 2 Z7131Q 1L, 800C ol
A A 306 A& 7184971, 900 T
A 9xel 3198 o 143 nme| o FA&3E B
& BoF3rt.

B AYA X5 3 ol AA AE
ZnO¢] 73% ¢ Z2 AAYS 2te ttdA A
2 B¥g Aolng, o|3F AFHEC] dXNHE
28 AAAE AAHNM YA JlRe) FE 72
o] 9F& e gotny] A Ak kA
A Qv g 2 Yeg 7iB grating FRE e
Zigate] dajel Asrt Aol & Hole A& 718
Ao 1 727t AAYY AAAS} AA T4
g 9L st S-S vehde Adetn 4z
th AAAS FYPL FoR oAl 23t ®
B Ao} B 2 58 53 FA A o) Fo
o} gt e #2718 Fe B 9249
Fi 59 £5L A= 9gS ity xAY
AR 4FE & 5 Ak

29 13} 29 20) FF5FH o2 700°C )M EH
2§ A9-ol T ARV} F% AL AEA
37t 283 AYHA F3t A ARV F
743 Az 2 faEn dxg 227} S

2 gee) AW paste A olele DY
S 903 33 glok A% 219 19 28 29 2
Bl A AR Hhghe e 227t BB 7]

He-cd 325nm 10K

{d)Tann.=900°C -~/

— —6meV
e)Tann=g00"C x 27

——10mev
()Tann=700°C % X 16|

________ A

—[l—14mev |
(a)without annealing| | x15

intensity(A.U.)

30 31 32 33 34 35 36
Photon Energy(eV)

Figd. PL spectrum result of ZnO grown on corrugate
substrate (a) without annealing , (b)700 T/C, (c)800 T/C, (d) 900
T/C
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