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Fig. 1 XRD spectra of GZO film at different Ar pressures
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Fig. 2 Dependencies of the detail of XRD (002) peak and

deposition rate on Ar pressure
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Fig.3 AFM image of GZO film
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Fig. 4 Transmittance spectra for GZO film
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Fig. 6 Dependence of GZO film resistivity on Ar pressure

4 % w

SR R 42 e I3 5 A E B 5 Ao IS 2 T A A T
GZO %W 3l W . S a4 S W <R 5
GZO JBE 1 25 0 S i “# Ve R A B R M 2 i i
XRD 43 7 0] A1, GZO # AT AAE ZnO 3 B 11
NHEF R 250 B B AL BT ORI R L Ar
JE 0 0 S 5 1O A A MRS AE A UK
5k 0. 11 Pa B H A I 5 38 i K H (36. 85 nm/
min) & XRD(002) %14 2k 25 55 5 /ME (0. 259°) .
(ERAERE R 0. 11 Pa B, 3 15 78 1 0L 5630 B i3
HFGRF] 90 % . HAG R4 14 BUm HE, RMS (R
2.4 nm SRR /N , GZO S P B T
TEASJERR N 7.2X107 " Pa, BB Jy 418 nm
I AR /Ny B s BN 17,6 Q/ [ fe /N T I e
FHZER K 7.3X107* Q »

cm,



% 6 3] A o 45 < R SR X I B R # Ga $B7% ZnO B RE Y 5 839

Z F X #:

[ 1] Choi BH, Im H B, Song J S. et al. Optical and electrical properties of Ga,O;-doped ZnO films prepared by r. f.
sputtering [J1. Thin Solid Films. 1990, 193:712-720.

[ 2 ] Assuncio V, Fortunato E, Marques A, et al. Influence of the deposition pressure on the properties of transparent
and conductive ZnO:Ga thin-film produced by r. {. sputtering at room temperature [ J]. Thin Solid Films, 2003,
427:401-405.

(31 RM0wr, S8 it , %5, WREEREXT ZnO:Ga B W S o BEPEREMZ A [T]. 2h s A4 4+,2005, 36 (2):241-243.

(4] R EE. IRA). BT 54 Z K ZnO:Ga 15 1 5 L B G Z5 0 R M RE W98 [T, K e dk 42 4R, 2007, 28
(11).1233-1238.

[ 5] Hirata G A, McKittrick J, Cheeks T, ez al. Synthesis and optelectronic characterization of gallium doped zinc oxide
transparent [ J|. Thin Solid Films, 1996, 288.29-31.

[ 6 ] Cheong K Y, Muti N, Ramanan S R. Electrical and optical studies of ZnO: Ga thin films fabricated via the sol-gel
technique [J]. Thin Solid Films, 2002, 410:142-146.

[ 7 ] Hu Jianhua, Gordon R G. Atmospheric pressure chemical vapor deposition of gallium doped zinc oxide thin films
from diethyl zinc, water, and triethyl gallium [J]. J. Appl. Phys., 1992, 72(11):5381-5392.

[ 8 ] Ataev B M, Bagamadova A M, Djabrailov A M, et al. Highly conductive and transparent Ga-doped epitaxial ZnO
films on sapphire by CVD [J]. Thin Solid Films,1995, 260:19-20.

Dependence of Argon Gas Pressure on Properties
of Ga Doped ZnO Films Deposited by RF Sputtering

MA Xian-mei"??, JING Hai'*, WANG Yong-gang'?,
WANG Long-yan"**, WANG Zhong-jian"** ,MA Kai'

(1. Changchun Institute of Optics s Fine Mechanics and Physics, Chinese Academy of Sciences .
Changchun 130033, China, E-mail :maxianmei509 @126. com;
2. Graduate School of Chinese Academy of Sciences, Beijing 100039, China;

3. North Liquid Crystal Engineering Research and Development Center , Changchun 130031, China)

Abstract

Highly conducting and transparent gallium doped zinc oxide (GZO) thin films had been deposited
by r. {. magnetron sputtering method on glass substrates. The dependence of GZO films crystal and
conducting properties on argon gas pressure was investigated by X-ray diffraction (XRD), atomic
force microscopy (AFM) and four point probe methods. The obtained GZO films were polycrystalline
with a hexagonal wurtzite structure and preferentially oriented in the (002) crystallographic direction.
As argon gas pressure increased, the sheet resistance and resistivity both increased with the lowest
value of 17.6 Q/[] and 7. 3X10 " Q « cm, respectively. In addition, the transmittance of the GZO

films in the visible range was over 90%.
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