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Abstract

Zn0O thin films on glass substrate were deposited by on RF magnetron reactive sputter with various argon/oxygen gas

ratios and substrate temperatures. Crystallinities, surface

morphologies, chemical compositions, and electrical properties of

the films were investigated by XRD, AFM, XPS, RBS, and electrometer(keithley 617). All films showed a strong preferred

orientation along the c-axis on glass substrate, and
Ar/0,=50/50. Surface roughness and resistivity depended
of 20A and maximum resistivity of 10° 2 cm were
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the chemical stoichiometry of Zn/0=1/101 was obtained at
on the argon/oxygen gas ratio. The minimum surface roughness
achieved at Ar/0»=10/90.
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Table 1. Sputtering conditions of ZnO thin films

Deposition parameters conditions
R.F power 150(W)
Substrate temperature R.T, ~ 400C
Distance of target-substrate 65(mm)
Ar/O; gas ratio 10/0 ~ 10/90
Background pressure 10%Torr)
Working pressure 10 (Torr)

Z+ ZaAzAAAN A" Zn0 gy FAE
Tencor?] Alpha-step 200& ol&3ld ZFA43 %
£33 719 2%, Ar/O; E¥7T2Y] T & By
d W& Zn0 wWwe Tz 54 n@E 9
X-ray diffractometer (Philips; PW 1817 modeD&
ol§ 6/26 R rocking curve® &3se] AAA
2 SAuRHS =AML, BH ¥} Z
roughness ¥4& AFM(P.SIBD2-210)& AH&3t%

o ke 2 ARdH E4E 98 2803-s
probe& o] &3t XPS(X-ray photoelectron

spectroscopy) ¥4 & &1, o2 F o|&& A}
23t ZnO 9ete) depth profiling g o g% A
Ao 3 Fggo x4 BAE 9Tt ZnO e
28 9 AHFEML Titing angle normal,
scattering angle 170°, % o143 3.04MeV 9] He™ )
2 o]&% A4 resonanced 9 RBS(Rutherford
backscattering Spectroscopy) ¥4 22, RUMP A
Edold 22ad& o8ty ZnO e Zni0Y
ZAw o 7 248 sigrtt ZnO urere] W7l
H B4 WIE EM57] A8 F3EE ZnO bR
Al 338 HAF F electrometer (KEITHLEY
6l7NE ALl ZFx2dd wE vAY HIE =
At

Holder
Target
-
il [
"~ RF RP
D.P

a8 1. RF mlaYEE 239H FAX
Fig. 1. Schematic diagram of R.F magnetron
sputter system
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Fig. 2. Growth rate of ZnO films as a function
of substrate temperature at R.F power of
150 and Ar/O: gas ratio of 50/50
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Fig. 3. Growth rate of ZnO films as a function
of Ar/O; gas ratio at R.F power of 150W
and substrate temperature of 200C
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Fig. 4. (a)XRD patterns and (b) rocking curve of
ZnO films as a function of substrate
temperature at R.F power of 150W and
Ar/O; gas ratio of 50/50
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Fig. 5. (a)XRD patterns and (b) rocking curve of
ZnO films as a function of Ar/O; gas
ratio at R.F power of 150W and substrate
temperature of 200
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Fig. 6. AFM images of ZnO films as a function
of Ar/O:; gas ratio at R.F power of 150W
and substrate temperature of 2007
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Fig. 7. Roughness of ZnO films as a function of
Ar/Q; gas ratio at RF power of 150W
and substrate temperature of 200C
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Fig. 9. RBS spectra of ZnO film deposited as a
function of Ar/O: gas ratio at R.F power
of 150W, and 200TC
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Fig. 11. The change of resistivity of ZnO films
as a function of substrate temperature
at R.F power of 150W and Ar/O; gas
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Fig. 12. The change of resistivity of ZnO films
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power of 150W and substrate temperature
of 200TC
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