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k1 oF: AAFZE FAXNZ Si 7Z1BAl ZnO wHE graphoepitaxy W22 HAAA 33, +23 AL Hrisd. 94
Si(100) 71=4tel =3 <9 (photolithography) & °l-&3le 83 FZ& ¥4 AZh AFdE 2ATZE 9o dFF YYo= Zng &
2} A1zl F, o]E Abs AlAA ZnO wete A AT E=3 dagol & AP WE BESY] st 700~800 T oA &
A& syt AREY AEE XA Yo 7Zn0 dHl A HNSE & & UL, Atomic Force Microscopy (AFM)e.2 #H
& BaAF A FSAA PAe] ZnOZA Aol FAE A3, Photoluminescence (PL) & o] &35ty ¥53 AP E /M4 ASS & F
ATt

21 4] 8-9] : Graphoepitaxy, ZnO, A2} T+%, €3z

ABSTRACT: The feasibility of graphoepitaxial growth of compound semiconductors has been studied Two kinds of substrates
were prepared; one is flat substrate, the other is a periodic structured substrate. ZnO crystals were formed on both substrates
by thermal evaporation of elemental Zn and natural oxidation Thermal treatment was performed to form large single crystal
domains. X-ray diffraction (XRD), atomic force microscopy (AFM), and photoluminescence (PL) were used to characterize the
samples. It is found that the periodic structure has strong influence on the size of single crystal domains in terms of the
restriction of surface migration length Also, the periodic structure dffects the crystallographic orientations, since both sidewall
and bottom give an influence to the orientation of single crystal domains. From PL, remarkable improvement of crystallinity is
observed in terms of PL linewidth However, in the case of periodic structured substrate, interdiffusion of impurity form the

substrate is enhanced due to broad surface area.
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29 €Y (Sputter), ol =HAY (Epitaxy)[11[2]1[3] F el

1M = ov, 1 FolA oggalgoe]l st AAAo] FIF

stube A8 £ 9l Wyoz 4¥A gtk 2y

HAN e ARG FAF (lattice mismatch), &%

AE FA 7led mE w2 ng Fg9, A7F A9 243 (thermal expansion coefficient mismatch),
Az AR FaAdes FAANA, &% LS AT BA Axzte]l AT (heterovalency), AR FE RAZ
A%, A g, B2 7lE T4 Foked HA4 vle A (crystallography) 59 23 Ade ELA=Z Adto
dg 27eta ok ojFell A et AR A viee % Zlghe] Aol oje} 7hA Aokg WA HE A7 EA
7l &8 &8 de g 7x2E FEA s A st} olElgt SAIZ FHE3] HAMAM E3F  (buffer
e 7l A7E 2z ES AY g4 vigolt} q layer) A& [4], F%3d HAH  (epitaxial lateral
e FAAT 7] Y BHo R Z3¥ (Evaporation), overgrowth® :ELO)[5], Graphoepitaxy [6J(71[8][9][101{11]
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Fig. 1 AFM images of ZnO grown on flat and

corrugated substrates. (a) - (c) are flat substrates (a)
as deposited film, (b) annealed at 700 C, and (c)
annealed at 800 T. (d) - (f) are corrugated substrates,
(d) as deposited film, (e) annealed at 700 C, and (f)
annealed at 800 .
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Fig. 2 (a) XRD results of ZnO grown on flat and
corrugated substrates. (1) as deposited, (II) annealed
at 700 C, () annealed at 800 C
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Fig. 2 (b) XRD results of ZnO grown on corrugated
substrates. ( 1) As deposited, (II) annealed at 700 T,
(I) annealed at 800 C
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Fig. 3 (a) PL spectra of ZnO grown on flat substrate.
(i) as deposited, (ii) annealed at 700 C, (iii) annealed
at 800 TC.
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Fig. 3 (b) PL spectra of ZnO grown on
corrugate substrates. (i) as deposited, (ii) annealed at
700 C, (iii) annealed at 800 C
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