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Abstract

Transparent conducting zinc oxide was deposited on glass substrate by ultrasonic spray method. The ZnO
samples with concentration of 0.1 M were deposited at 300, 350 and 400°C with 2min of deposition time.
The effects of substrate temperature, ethanol and methanol solution on the structural, electrical and optical

properties were examined. The DRX analyses indicated that ZnO films have polycrystalline nature and

hexagonal wurtzite structure with (100) and (002) preferential orientation corresponding to ZnO films
resulting from methanol and ethanol, respectively. The crystallinity of the thin films improved with ethanol
solution. All films exhibit an average optical transparency about 80%, in the visible range. The band gap
energy of ZnO films obtained with methanol solution higher than of ethanol solution for all the films. The
electrical resistivity decrease with ZnO obtained from ethanol indicated; due to the maximum crystallite
size retched at this point.

Introduction

The increasing demand for low-cost and high-performance optoelectronic devices motivates us to develop
more efficient transparent conductive oxide (TCO) thin films. In the last decades, zinc oxide (ZnO) has
emerged as one of the TCOs are widely used in microelectronic devices, light emitting diodes, thin films,
antireflection coatings, transparent electrodes in solar cells [1], gas sensors surface acoustic wave devices
[2], varistors, spintronic devices and lasers [3]. Zinc oxide (ZnO) is a very interesting semiconducting
material with a wide and direct band gap of 3.4eV at room temperature and a high exciton binding energy
of 60meV [4]. ZnO thin films can be produced by several techniques such as molecular beam epitaxy (MBE),
chemical vapor deposition, electrochemical deposition [5], pulsed laser deposition (PLD), sol-gel process
[6], reactive evaporation, magnetron sputtering technique and spray pyrolysis [7].

Although the ultrasonic spray method is especially efficient in producing thin films, transparent, multi-
component oxide layers of many compositions on various substrates, including glass, there are still many
factors affecting the physical properties of ZnO thin films. These factors include ZnO solution concentration,
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solvent, substrate temperature, post-annealing temperature, annealing atmosphere and film thickness [8],
[9],[10], [11], [12], [13]. The novel results derived from this situation have encouraged the researchers to
increase their interest in the field of chemically sprayed ZnO thin films. This is the reason why we focus our
attention mainly on the contributions on chemically sprayed ZnO thin films, otherwise we have prepared
chemically sprayed ZnO by two different solutions are contains of ethanol and methanol solution.

In this paper, we have deposited ZnO samples on glass substrates by ultrasonic spray technique. The ZnO
samples with concentration of 0.1 M were deposited at 300, 350 and 400°C with 2min of deposition time.
We have studied the effects of ethanol and methanol solution and substrate temperature on the
crystallinity, band gap energy and electrical resistivity of ZnO thin films.

Section snippets

Preparation of spray solution

ZnO solution were prepared by dissolving (0.1 M) zinc acetate-dihydrate Zn(CH3COO),, 2H,0 in the solvent
containing equal volumes absolute ethanol and methanol solution (99.995%) purity, then have added a
drops of HCl solution as a stabilized, the mixture solution was stirred an heated at 50°C for 2h to yield a
clear and transparency solution.

The substrate was R217102 glass in a size of 1cmx1cmx0.1cm, prior to pumping, the substrate (R217102
glass) were cleaned with alcohol in an ultrasonic bath ...

Crystalline structure

Fig. 1 shows the XRD patterns of ZnO thin films deposited on glass substrate at a substrate temperatures of
350°C, the films were obtained by using ethanol and methanol. Five diffraction peaks were observed at
260=31.8° 34.5° 36.4°,47.1° and 57.50° which can be attributed respectively to (100), (002), (101),(102) and
(112) planes of ZnO phase. This result showed the thin films were polycrystalline and had a hexagonal
waurtzite structure. The obtained XRD spectra matched well with the space...

Conclusion

In conclusion, highly transparent conducting zinc oxide was deposited on glass substrate by ultrasonic spray
method. The ZnO samples with concentration of 0.1 M were deposited at 300, 350 and 400°C with 2min of
deposition time. The effects of substrate temperature and ethanol and methanol solution on the structural,
electrical and optical properties were investigated. The DRX analyses indicated that ZnO films have
polycrystalline nature and hexagonal wurtzite structure with (100) and (002)...
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