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ZnOE I-VI & 3/tE TEA2ZH 4204 & JAE A7todA] (~60 meV) & 7HA™ BIEFo] 3.37 eVQl A4
Holg dieA2 & I3z Edolrt. o]g3gt zn0o 84 EA2 B2 A88E GaNet FAFsH| &
LEDY LD59] ¥ 44 Aag F2 vy ok T3t Zn0x= 3% Y4 (In, Ga, AS =3 oz A7|24 EA Ao
7F 7Fe’t AHEE 7HA A ot

H AZE gAgo]A] F2H (Pulsed Laser Deposition)= ©]-85F9] Si (111) 71 ¢l ZnO:In B A3 A|FH S
9, =349 indium %ol ©E ZnO =Hule] vigRY WHEE W Stk X- A 3 24 (X-ray diffraction), B33
Y20l (Atomic Force Microscope) 18|11 F3HAZ} du]7 (Transmission Electron Microscope)2 =7d5HAtt.

XRD =74 A7} un-doped ZnO HMHe- (002) HFO 2 - SAAF At 212y znO Bt o] Indium o]
7t &5 (002) WFellA (101), (102), (103) 5] (101) FFo=z Aol ¥t ol om 5 at% ol/FollA= (100)
ko] Aol I H itk TEM &% 23} un-doped ZnO H¥H-2 columnar X2 3% H .2, Indium ol 57t
A5 column?] sizeZt AT, 5 at.% OFOlAl columnar F3& AdAFo] A9 TEER] gr=th. AFM Ao A=
Indium o] 371 &5 drako] aHAAY| e} AHYY A7|7F HAsHT
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