J. KIEEME
Vol, 24, No. 7, pp. 584-588, July 2011
DOI: 10.4313/JKEM.2011.24.7.584

RF OjIEE ATEZ0| 2|3 Ga 2 GeJl EXE ZnO Ha}

§d2 253

Pap'
' grsoisha ohehE et

Effects of Substrate Temperature on Properties of (Ga,Ge)-Codoped
ZnO Thin Films Prepared by RF Magnetron Sputtering

II-Hyun Jung'?
! Department of Chemical Engineering, Dankook University, Youngin 448-701, Korea

(Received April 18, 2011; Revised April 25, 2011; Accepted June 14, 2011)

Abstract: The ZnO thin films doped with Ga and Ge (GZO:Ge) were prepared on glass substrate using
RF sputtering system. Structural, morphological and optical properties of the films deposited in different
temperatures were studied. Proportion of the element of using target was 97 wt% ZnO, 2.5 wt% Ga and
05 wt% Ge with 99.99% highly purity. Structural properties of the samples deposited in different
temperatures with 200 w RF power were investigated by field emission scanning electron microscopy,
FE-SEM images and x-ray diffraction XRD analysis. Atomic force microscopy, AFM images were able
to show the grain scales and surface roughness of each film rather clearly than SEM images. it was
showed that increasing temperature have better surface smoothness by FE-SEM and AFM images.
Transmittance study using UV-Vis spectrometer showed that all the samples have highly transparent in
visible region (300~800 nm). In addition, it can be able to calculate bandgap energy from absorbance
data obtained with transmittance. The hall resistivity, mobility, and optical band gap energy are
influenced by the temperature.
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Fig. 1. XRD patterns of all deposited films.

Fig. 2. FE-SEM images of each films deposited in (a) 150TC,
(b) 200C, (c) 2507, and (d) 300C.

spete] Qixt A7)7F A8 AXE AL A + Aok
72 AAs HAA A F 7Y A F ¥
stet Aol o] F dzte AASE A =
go| A7]E HAo|t}. &4 o] Al #AY B 4
F S57F w29 sl og o] Fo| A|7|Hd] A
st gy & RS Al RS ¥ + Ak
3 g xUEE 257l 5848 Egtn 12 <
o whete] 2EE ¢ Yol Ho wju FUSHES
7HA 3Lk

3.2 JEIEY BY

7 AEe 2AY 379 vate] =% A e S

J. KIEEME, Vol. 24, No, 7, pp. 584-588, July 2011: L-H. Jung

Fig. 3. 3 D AFM images of each films deposited in
(a)150°C, (b)200T, (c) 250TC, and (d) 300C.
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Fig. 4. Optical transmittance spectra of all the deposited films.
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Fig. 5. (ahv)’ vs, hv (photon energy) plots of all the
deposited samples.
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Fig. 6. Electrical properties including resistivity (O),
carrier concentration (A) and mobility(C]) of all the
deposited samples.
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