J. KIEEME
Vol. 24, No. 9, pp. 739-743, September 2011
DOI: http://dx.doi.org/10.4313/JKEM.2011.24.9.739

739

ZZgxe|2=0 IHE GZO/Cu Yoo =¥, A, MIH
Ry Hs

Zchad™
ENCLEE LI L

Effect of Post Deposition Annealing Temperature on the Structural,
Optical and Electrical Properties of GZO/Cu Films

Daeil Kim"*
! School of Materials Science and Engineering, University of Ulsan, Ulsan 680-749, Korea

(Received July 19, 2011; Revised July 24, 2011; Accepted August 2, 2011)

Abstract: Ga doped ZnO (GZ0)/Cu bi-layer films were deposited with RF and DC magnetron sputtering
on glass substrate and then the effect of post deposition annealing temperature on the structural, optical
and electrical properties of the films was investigated. The post deposition annealing process was
conducted for 30 minutes in gas pressure of 1x10° Torr and the annealing temperatures were 150 and
300°C. With increasing annealing temperature, GZO/Cu films showed an increment in the prefer orientation
of ZnO (002) diffraction peak in the XRD pattern and the optical transmittance in a visible wave region
was also increased, while the electrical sheet resistance was decreased. The GZO/Cu films annealed at
300°C showed the highest optical transmittance of 70% and also showed the lowest electrical resistance of

85 @/ in this study.
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Table 1. The deposition parameters and condition of
GZO and Cu thin films.

Parameters GZ0 Cu
Base pressure (Pa) 15x10™ 15x107
Deposition pressure (Pa) 1.8x107? 15x10°
Power density (W/cm®) RF, 35 DC, 23

Deposition rate (nm/min) 10 20
Ar/O; flow rate(sccm) 5/0.03 5

#3te] dAeE GZO/Cu 2] U4 (work function)
& UPS (AXIS-NOVA, Kratos, 7|23 3R 474, AF
AE)E o83t A3
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Fig. 1. XRD pattern of GZO/Cu films prepared at
various annealing temperatures. (a) as deposited GZO/Cu
film, (b) annealed at 150C, (c) annealed at 300C.

XRD HEdA 35 Cudtgd dig Advae &
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Table 2. Grain size of GZQ/Cu films annealed under
different temperatures.

Condition Grain size(nm)
As deposited GZO/Cu films 13.1
Annealed at 150TC 152
Annealed at 300°C 172

Fig. 2. AFM images of the GZO/Cu films prepared under
different annealing temperatures. (a) as deposited film,
RMS roughness of 34 nm, (b) annealed at 150'C, RMS
roughness of 55 nm, (C) annealed at 300C, RMS
roughness of 6.2 nm.
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Fig. 3. Optical transmittance of the GZO/Cu films
prepared under different annealing temperatures.
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Table 3. Comparison of figure of merit of GZO/Cu films
prepared under different annealing temperatures.
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Table 4. Comparison of work function of ITO, GZO and
post deposition annealed GZO/Cu films.

Condition Sheet Optical FOM
resistance  transmittan (o)
(/1) ce (%)
As-deposition 800 68 2.6x107
150°C 215 69 1.1x10™
300°C & 70 3.3x10™
250000
300000 |-
250000 |-
gm d
F4
g 150000 |
< 100000 -
50000 |-
o L
0 s 1w 1.
Kinetic Energy(eV)

Fig. 4. UPS measurement of GZO/Cu thin film annealed
at 300C.
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Film Surface Work Reference
treatment function
(eV)
ITO Ar'Sputtering 42 [11]
ITO Cleaning with 39 [12]
organic solvent

GZO As deposition 45 This study

GZO/Cu Annealed at 54 This study

300°C
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