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Abstract
Zinc Oxide (ZnO) is a ntype semiconductor with a direct band gap energy of 3.3eV and the film could be prepared by
chemical reaction (eg. electroless deposition) from aqueous solution. The characteristics (e.g. transparency, electric conductivity,
surface morphology, etc) of thus prepared ZnO films strongly depend on the catalyzing conditions. In this paper, the effect of
preparation conditions (e.g. Catalystzing processes, DMAB concentrations, and bath temperatures) on the morphology, transparency,
crystal structure of the obtained ZnO films. We have investigated those influences by use of atomic force microscope, X-ray
diffraction, optical transmission spectra, and scanning el ectron microscopy.
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Fig. 1 Potential-pH diagram for the system
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Fig. 2 Preparation processes of ZnO films on the glass

substrate.
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Fig. 3 Activation processes on glass substrates with
Sn-Pd and Sn-Ag-Pd catalysts.

Table 1 Conditions of producing.

Zn(NO,), 0.1 mol/l
concentration DMAB 0.1mol/l
bath temperature 333K
immersion time 120 min

substrate corning glass(#1737)
DMAB
Sn-Pd
Sn-Ag-Pd
X (XRD)

() RINT-2100( 40kV




X 0.200 pm/div X 0.200 pw/div
Z 100.000 nm/div Z 100.000 nm/div

Fig. 4 AFM images for the substrates after activation process (left; Sn-Pd catalyst
Right; Sn-Ag-Pd catalyst ).

Fig. 5 AFM images for prepared ZnO films after each activation process (left; Sn-Pd
catalyst right; Sn-Ag-Pd catalyst)
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Table 2 Conditions of producing.

g Zn(NOy), 0.1 mol/l

5 concentration DMAB [0.005 001 0.03

B 0.05 0.1mol/l

é bath temperature 333K

= immersion time 60 120 180 min
substrate corning glass(#1737)
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Fig. 6 Optical transmission spectra for ZnO films after E
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activation process using (a) Sn-Pd , (b) Sn-Ag-Pd catalyst. -cEG
>
‘D
c
£
g
=
DMAB
Table 2 20 30 ) 50 60 70 80
Sn-Ag-Pd 2?(Cuka) / deg.
Table 2 Fig. 7 XRD spectra for ZnO films prepared from the
DMAB X (3)0.005, (5)0.03, (c)0.1 mol/l DMAB solution.
Fig. 7
100
20 |
DMAB s & —
< 70 (b) —— o
& 60
DMAB gg 50
Fig. 8 DMAB £ 1
C
© 30
0.1 mol/l 85 =20
DMAB 10
[ [
DMAB 0
300 400 500 600 700 800
Wave length / nm
Fig. 8 Optical transmission spectra for ZnO films prepared
from the (a)0.005, (b)0.03, (c)0.1 mol/l| DMAB solutions.
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