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Abstract --- Transparent Conducting Oxide (TCO)
has been widely used for photoelectric devices such
as liquid crystal displays (LCDs). light emitting
diodes (LEDs) and thin-film solar cells [1]. The TCO
thin film can be applied in the visible range (about
400nm ~ 800nm) with a higher transmittance than
80% and a less resistivity than 10°Q-cm [2]. The
metal Pt had been designed as the structure
AZO/PYAZO to enhance the conductivity of original
AZO thin film. the metal Pt was chosen due to the

lower resistivity. chemical stability and higher
reducibility. The structure of
dielectric/metal/dielectric  (D/M/D) has surface

plasmon effect. which will enhance the optical
transmittance and conductivity [3]. The rapid thermal
annealing (RTA) had been used to reconstruct thin
film structures and release the inner strain energy in
AZO/PYAZO thin films. In this study, the
AZO/PYAZO thin films had been deposited by RF
magnetron sputtering with various Pt thicknesses
from 0.8nm to Snm at room temperature. The effects
of various Pt thicknesses and the post-annealing
temperature on the microstructure were investigated.
The microstructure and thicknesses of the films were
obtained by Field Emission Scanning Electron
Microscopy (FE-SEM). The crystal orientation was
identified by X-ray diffraction (XRD). The resistivity
and transmittance of the filins were measured by four
point probe and optical measurement. respectively.
As shown in Fig.l(a) it could be observed the
nanostructure of AZO/Pt/AZO thin film. In Fig.1(b).
the AZO/Pt thin film became denser and the thickness
of films reduced with the increasing annealing
temperature. due fo the inner defect and vacancies
were reconstruction and release. The crystal
orientations of AZO/Pt/AZO was at (002) and (103)
plane of ZnO. (111) plane of Pt and (200) plant of Al
by XRD spectrum. As shown in Fig.2(a), it could
observed that resistivity decreased with increased the
annealing temperature. The AZO/Pt(Snm)/AZO has
the lowest resistivity of 1.414x10°Q-cm at the
annealing temperature of 700°C. due to uniformly Pt
segregation into AZO films. In Fig. 2(b). the average
optical transmittance was up to 80% at the annealing
temperature of 500°C. The AZO/Pt(5nm)/AZO has
the highest average transmittance of 84% at the
annealing temperature of 500 'C . due to the

Resistivity ({-cm)

distribution of Pt become more uniform and the

surface plasmon effect was observed obviously which

decreased the light scattering.
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Fig.1 The FE-SEM cross-section image of (a) the
AZO/PVAZO thin film under as-grown and (b) the
AZO/Pt layer with various annealing temperature.
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Fig.2 The relation between (a) the resistivity and (b)
the  transmittance  with  various  annealing

temperatures for AZO/Pt/AZO thin films
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