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Effects of the Gas Atmosphere of ZnO Buffer Layers in the ZnO Films
grown on Si Substrates by RF Magnetron Sputtering
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Abstract

The effects of gas atmosphere and in-situ thermal annealing in buffer layers on the characteristic of
the ZnO grown by RF magnetron sputtering have been investigated. It was shown that the
introduction of buffer layers grown at the gas atmospheres of the mixed Ar/O; and the in-situ thermal
treatment of the ZnO buffer layer improved the structural and optical properties. In addition, the ZnO
films on the buffer layer thermal-annealed at Ny gas ambience showed the strorig emission of the near
band gap exciton with narrow linewidth by combining the high—temperature growth of the ZnQ film.
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Table 1. The growth procedures and gas am-
biences used in the growth of the ZnO
films.
N Thickness | FWHM Temperature
Sample Gas o .
(A) {n-scan) °C)
A Pure Oy 5000 6.55° 400
B Pure Ar 5000 3.18° 400
P A :
¢ ure Ar 300 498° 400
Pure O 2700
AriO, (111 300
p |ArO: @ 329° 400
Pure O, 2700
Pure O 300 400
E Pure Ny | (annealed) 35° 600
Pure O 2700 600
Pure O 300 400
F Pure O: [ (annealed) 3.16° 600
Pure O 2700 600
Pure O3 300 400
G Pure Nz [ (annealed) 2.45° 600
Pure O 2700 600
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Fig. 1. Room temperature PL spectra of sam-
ples A and B grown in pure Oz and Ar

ambience, respectively.
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Fig. 2. SEM surface images and XRD (0002)

w-scan curves of (a) and (c) sample A,
and (b) and (d) sample B.
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Fig. 3. XRD (0002) w-scan curves of (a) sample

C, (b) sample D, and (¢) sample E.
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Fig. 4. Low-temperature (13 K) PL spectra of
(a) sample A, (b) sample C, (c) sample

D, and (d) sample

E grown with

different growth conditions.
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Fig. 5. Room temperature PL spectra of (a)
sample F and (b) sample G using
high-temperature ZnO growth on the
buffer layers.
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