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Fig.1 XRD patterns of Ga,O; films and Cu-doped Ga, O;

films post-annealed in N, ambient at 800°C
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Fig. 2 Transmittance spectra of un-doped Ga, O; films and

Cu-doped Ga, O, films before and after annealing
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Fig. 3 Absorption spectra of un-doped Ga, O; films and

Cu-doped Ga, O, films before and after annealing
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Fig. 4 Optical band gap of un-doped Ga,O; films and
Cu-doped Ga, O, films before and after annealing
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Fig.5 Photoluminescence spectra of the annealed un-doped

Ga, O; films and Cu-doped Ga, O; films

ELIW SR ESIED LY N -R PS4
KU AR AN Vi, + Vol Cu B8R Cug,
oA 2 G A AL Vo TR B 2 G B EL it
SPBE RIS AR T Ga, Oy AL B AL TR T
WOCBEWIAL Tl T 2 Bk S S5 TR
S R AL L O R G % A T R
Bz B E S, — i EREg B Ry T
32 EREGL LA 23 OB T — X AAE T 3 X iR
T—HEFHAN — O T. XS E %
BHHASNX Ve # Vo.Cu B CueE, i Cu
B2k e MR A WO R ' o R 0 . 25 I B R A kI
T R 25 i i e PR i AR iy it B R KR Cu
JE AL U G, 33k 28 2% J0 i o 8 05 7~ 5 1 rh 52
MR Z EIFE A ol A Ze BAE . B LLFE
AT5 nmAb AT — AN BT KO .

3 #Hit

FH S5 50 40 5 0 S5 R v R Ak B A8 T 2 A

Ga, O, %Hﬁﬂl Cu :]2‘% Ga, O %Hﬁvj—‘?ﬁ Ga, O, @

JEFT Cu }2}%% Ga, O, @Hﬂ%%ﬁ T ,@Gaz()z £4]

1D AT, Cu B3 A UL Ga, O, 1Y FL RS &

Sk, B KJE AE Ga, O 5 3% 3o 2 %A R K2

s W 8 AR, O 27 B8 . 1B KR Cu 82

Ga, Oy R Y 335 2o 28 76 28 41 FA] 0L DX 30 %8 B b

% W s SR Y S 3800 ' 25 A BRI /N . AE Ga, O

JEFN Cu $82% Ga, O, WBER KOOGS A — R 98 1

40 2 WO 1 &L A — AN T 498 nm &%k

. Cu 7% Ga, O, W I By & 067 U] B 5 9. 78

A75 nmpP A T — AN IRBEIY DG KOG,

S % Tk

[1] VILLORA E G, SHIMAMURA K, AOKI K. et al.
Molecular beam epitaxy of c-plane wurtzite GaN on nitridized
a-plane 3-Ga, Os [J]. Thin Solid Films, 2006, 500(1). 209-
213.

[2] LI Chao, LI Xue, XU Jin-tong, et al. Transmission spectra of
GaN and AlGaN films[J]. Acta Photonica Sinica, 2009, 38
(9): 2294-2298.
2T AL . GaN K AlGaN ¥ 5 563 1 BF 5%
[J]. J&F24, 2009, 38(9): 2294-2298.

[3] ZHANG ] G, XIA C G, DENG Q. Growth and
characterization of new transparent conductive oxide single
crystals B-GazOs : Sn[J]. Journal of Physics and Chemistry
of Solids, 2006, 67(12) . 1656-1659.

[4] HAO J, COCIVERA M. Optical and luminescent properties of
undoped and rare-earth-doped Ga;O; thin films deposited by
spray pyrolysis[ J]. Journa of Physics D:Applied Physics.
2002, 35(3): 433-439.

[5] OGITA M, HIGO K, NAKANISHI Y, HATANAKA Y.
Gay s thin film for oxygen sensor at high temperature[]].
Applied Surface Science, 2001, 721(1) . 175-178.

[6] YAN Jin-liang, ZHANG Yi-jun. Electronic structure and

optical properties of Sny, Gas(i-,y O3 compounds[J]. Science in



6 31 Bld R4 Cu gk Ga, O WL PEREDT 5L 707

China Series G: Physics, Mechanics and Astronomy, 2011, Influence of heat treatment on characteristics of ZnO: Al thin
54(3): 459-464. films[J]. Acta Photonica Sinica, 2008, 37(12): 2478-2481.
[7] YAN Jin-liang, ZHANG Yi-jun, LI Qing-shan, er al. Optical WMEE B SR INFR S AL R BEXT ZnO: AL Sl
properties of N-doped p-Ga;Os; films deposited by RF eI SEm[T]. Y6F2#4, 2008, 37(12) . 2478-2481.
magnetron sputtering[ J |. Acta Photonica Sinica, 2011, 40 [11] PINAKI G, SUPRIYA C, SUBHADRA C. Synthesis of g
(6): 852-856. Ga; 3 nanowire from elemental Ga metal and its
[8] MASAHIRO O, HIDENORI H., HIROMICHI O, et al. photoluminescence study[ ]J]. Low-dimensional Systems and
Preparation of highly conductive, deep ultraviolet transparent Nanostructures , 2004, 23(1) . 81-85.
B-Ga,Os thin film at low deposition temperatures[J]. Thin [12] HARWIG T, KELLENDONK F. Some observations on the
Solid Films, 2002, 411(1) . 134-139. photoluminescence of doped B-gallium quioxide[J]. Journal
[9] KIYOSHI S, ENCARNACION G, VILLORA, et al. of Solid State Chemistry, 1978, 24(3) . 255-260.
Excitation and photoluminescence of pure and Si-doped - [13] BINET L., GOURIED D. Origin of the blue luminescence of
Ga; Oy single crystals[J]. Applied Physics Letter, 2008, 92 B-Ga;O3[J]. Journal of Physics and Chemistry of Solids
(1): 201914-201918. 1998, 59(11): 1241-1245.

[10] YANG Chun-xiu, YAN Jin-liang, SUN Xue-qing. et al.
Optical Properties of Cu-doped Ga,O; Thin Films

YAN Jin-liang*, ZHAO Yin-ni"
(a. School of Physics; b. Dean’s Of fice s Ludong University s Yantai , Shandong 264025, China)

Abstract: Polycrystalline Ga, O; and Cu-doped Ga,O; thin films are prepared by RF magnetron sputtering
and N, ambient annealing. The X-ray diffractometer, UV-VIS spectrophotometer, fluorescent
spectrometer are used to characterize and analyze the structural and optical properties. The experimental
results show that the crystal quality deteriorates, the transmittance decreases, the absorption increases,
and the effective optical band gap shrinks for Ga,O; films with Cu impurity doping. The UV, blue and
green characteristic emission bands of intrinsic Ga, O, films are observed. The UV and blue emission are
enhanced by Cu-doping and a new emission peak centred at 475 nm appears for the Cu-doped Ga, O; films.
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