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ABSTRACT
ZnO is a deliberate material for various opto-electronic applications. Spin coating technique is used to deposit thin film
of ZnO on to an ultrasonically cleaned glass substrate. The optical properties were investigated using UV-Visible
measurement and FTIR Spectroscopy. The UV visible result shows that the sample have good absorbance in the UV
region and it provides very good transparency in the visible region. The as-deposited film has transparency near IR
region and the band gap calculated to be 3. 27 eV.
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INTRODUCTION
The use of novel materials in the field of material science and engineering initiated to a drastic change in the
modern society. Crystalline and amorphous metal oxide semiconductors have been of great interest in the field
of active matrix organic light emitting diodes (AMOLED), Printable radio frequency identification tags (RF
ID) and flexible displays. This is because of the possibility of coupling optical transparency and mechanical
flexibility with electrical performance. Recently technology is in search of new materials of thin films for
different applications. Oxide semiconductors are the key elements of transparent electronic devices, which are
the metal oxides used widely in opto-electronic devices such as flat panel displays, photovoltaic solar cells
etc.[1]. The most exciting feature of transparent conducting oxides (TCO) is that they are optically transparent
and electrically conducting. ZnO, SnO, In2O3 etc. are the commonly used n-type TCOs [2]. Significant
researches have been carried out nowadays for developing highly efficient ZnO thin films because of its
potential applications in the area of transparent electronics. ZnO is considered to be the most favorable
candidate for TCOs as it is abundant, inexpensive and versatile n type oxide semiconducting material. In
addition to this it has wide band gap, large extension band energy, wide range resistivity, high carrier
mobility, and high transparency at room temperature. ZnO shows hexagonal Wurtzite crystal structure and has
unique electrical optical and structural properties Due to the wide energy gap they can also be suitable for
high temperature applications[3]. ZnO thin films can be prepared by various techniques which includes sol-
gel, Chemical vapour Deposition, Sputtering, Pulsed Laser Deposition, electro deposition and ink-get
printing[4]. Out of these sol-gel has certain advantages such as low cost, low temperature processing, easy
control of chemical components, high surface morphology, simplicity, safety etc. Studies shows that ZnO thin
film shows better performance in optoelectronic and photo electronic applications [5].
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EXPERIMENTAL PROCEDURE
Zinc Oxide thin film was coated using spin coating technique. The ZnO was prepared from the following
compounds such as zinc acetate dihydrate (Zn(CH3COO)2.2H2O), 2-methoxy ethanol ((CH)3CHOH) and
monoethanolamine (MEA) (H2NCH2CH2OH). The compounds are used as the precursor, solvent and
stabilizer respectively and are of analytical grade. The zinc acetate dihydrate was first dissolved 2- methoxy
ethanol. The molar ratio of MEA to Zinc acetate was kept as 1:1 and the concentration of zinc acetate was 0.3
mol/l. The solution was stirred at 600C for 2 hrs to yield a clear homogeneous solution. The freshly prepared
solution was used for coating. Spin coating was performed to coat the ZnO solution on an ultrasonically
cleaned glass substrate at 3000rpm for 30 s. The films were pre heated at 2500C for 5 mins at Argon
atmosphere in order to remove the residual components and solvents.

The glass substrates were cleaned using soap solution, deionized water and acetone and finally with deionized
water. The surface morphology of the film was observed using scanning electron microscopy and the optical
characteristics were analyzed using UV- Visible spectroscopy and IR Spectroscopy.

RESULT AND DISCUSSIONS

Fig. 1: Absorbance spectra of ZnO thin Film

The optical absorbance spectra at wavelength 190 to 600 nmis illustrated in the fig. 1 and is obtained from
UV-VIS Spectrometer. The optical band gap is estimated using the equation[6]ℎ = (ℎ − ) / (1)

Where α is the absorption coefficient ν is the frequency of incident radiation, h is Planck’s constant B is a
constant and Eg, the band gap is obtained from the plot (ahν)2vshν. Single slope in the curve shows the direct
and allowed transition in the film. Extrapolating the straight line portion of the plot to zero absorption
coefficient to obtain the band gap energy. The band gap value is estimated to be 3.28 eV.

FTIR spectroscopy provides the data such as chemical bonding, compositional quality and functionalities of
ZnO thin film. Fig. 2 shows the spectra, obtained in the range of 4000-450 cm-1. The chemical composition,
structure and morphology determines the band position and absorption peak.An absorption band at 447 cm-1 is
due to the stretching vibrations of ZnO. The presence of water molecules can be observed from the broad peak
in 3900 to 3800 cm-1 ranges.The symmetric and asymmetric carbon and oxygen bond vibrations results in
weak peaks at 1650 to 1400 cm-1. The atmospheric carbon dioxide causes an absorption peak at 2400 cm-1.
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CONCLUSION
ZnO films were grown on glass substrates by spin coating technique by using 0.3 M solution of zinc acetate
precursor. The results of absorption spectroscopy and FTIR characterization provides the optical properties of
ZnO thin film. The band gap of the film is found to be 3.28 eV and is dependents on the electron density. This
shows that there is very good transparency in the visible region. It is very well applicable to transparent
electronic device.
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Fig. 2: Transmission spectrum of ZnO
thin film


