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Abstract

Zinc oxide (Zn0O) has been widely studied for its practical applications such as transparent
conduction electrodes for flat panel displays and solar cells. Especially, ZnO films show good chemical
stability against hydrogen plasma, absence of toxicity, abundance in nature, and then suitable for
photovoltaic applications. However, the fabrication process of thin film solar cells require a high
substrate temperature and/or post heat treatment. Therefore, the layers have to withstand high
temperatures, requiring an excellent stability without degrading their electronic and optical properties.
In this paper, we investigated the stability of zinc oxide (ZnO) films doped with aluminum and
hydrogen. Doped ZnO films were prepared by r.f. magnetron sputter and followed by heat treatment at
different temperatures and for various times.
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Table 1. Sputtering and heat treatment conditions
for ZnO:Al films.

Deposition parameter Condition
Sputtering power 170 Watt
Working pressure 2 mTorr

Gas ratio Hx/Ar (25 %)

Substrate temperature

Room temperature

Annealing temperature

300 T, 400 C

Annealing time

10 ~ 90 min
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Fig. 1. XRD patterns of ZnO:Al films annealed
for different times in air.
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Fig. 2. SEM images of ZnO:Al films annealed
for different times in air (T 300 T).

791

A7) A A 23 =84, #2178 A9F, 20084 9

(a) As-deposition (b) 20 min

(c) 60 min (d) 90 min

a8 3. F7] FolA dHEE ZnO:Al ¥t o
g Azrell @& ¥ SEM AR (Ta
400 T).

Fig. 3. SEM images of ZnO:Al films annealed
for different times in air (Ta: 400 T).
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Fig. 4. Dependence of annealing time on the
sheet resistance of ITO and ZnO:Al
films. The samples were annealed at
300 T and 400 T in air atmosphere.
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Fig. 5. Hall mobility and carrier concentration
of ZnO:Al films annealed for different
times in air.
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Fig. 6. Optical transmittance of ZnO:Al films
annealed for different times in air.
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Fig. 7. Average transmittance of ZnO:Al and
ITO films annealed for different times
in air.
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