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ABSTRACT  
 
Thin film of CuO has been deposited on a glass substrate by chemical bath deposition method. The CuO thin films 
are found to be uniform, smooth, and well adherent to the substrate. The films are characterized for their optical 
characteristics. Structural study through XRD spectrum showed that CuO films are crystalline nature.  
Compositional analysis by EDAX, the composition and chemical constituents of the film is estimated and is 
tachometric Surface morphology study through SEM photographs gave the surface nature which was uniform and 
smooth. 
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INTRODUCTION 
 
Ultra thin layers of material deposited on another material are of immense importance for the present day science 
and technology. The fabrication of integrated circuits consists of deposition and selective removal of series of  thin 
films. Thin film micro electronics and optoelectronics are among the strongest technological drivers of our 
economy, a fact manifested by the explosive growth in communications and information processing, storage and 
display applications. Technologies have fertilized expanding thin film uses in diverse areas e.g.:- coating of all 
kinds, bio-technology and the generation and conservation of energy. Thin film applications are issues rooted in 
material science and engineering. Involvement with thin films dates to the metal ages of antiquity [1]. Many 
magnificent examples of statuary, royal crowns, coffin cases that have survive intact attest to the level of skill 
achieved. It is no wonder that when British gold beaters were called upon to provide the first metal specimens to be 
observed in the transmission electron microscope.  
 
The study of the material in thin film form has solved a number of fundamental problems, which could be solved by 
materials in the bulk form. The applications of thin films are numerous. Thin film conductors, resistors, capacitors, 
electrical contacts, and thin film insulator are some of the electrical applications [1-3].   
 

MATERIALS AND METHODS 
 

In this study, the Cu2O thin films were prepared using the chemical bath deposition technique. The following 
constitutes the chemical bath system for optimum deposition: 30ml of 0.1M copper nitrate [Cu(NO3)2], 30ml of 
0.1M Hydrazine (NH2NH2), and 6.5ml of 1M triethanolamine (TEA) which is the complexing agent[4].  
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Solutions for the deposition bath were made in 50ml beakers and 76mm x 26mm x 1mm commercial–quality glass 
microscope slides were used as the substrate. Before use, these glass slides were soaked in a solution of nitric acid 
and hydrochloric acid and then washed thoroughly with detergent and rinsed in distilled water. After transferring the 
solution to a beaker, the substrate was suspended vertically in the solution with the aid of a beaker cover. The 
addition of the 1M TEA to CU(NO3)2 solution resulted in a deep blue solution. The further addition of NH2NH2 to 
the solution resulted in a hissing sound which signaled the release of nitrogen gas and a rapid change in color, first 
to light blue and then to light yellow, reddish brown, and, finally, blue. The optimum growth period is in the range 
of 4-5 hours. The film deposited is either pure yellow or reddish brown but gradually turns yellow with time. 
 
 Cu(NO3)2 +TEA   ↔ [Cu (TEA)]2+ + 2NO-3  
 [Cu (TEA)]2+  ↔ Cu2+ + TEA  
 NH2NH2 + 2NO-3 +6e-  ↔ 2H2O + 2N2 + 4O2-  
 8Cu2+ + 4O2- + 8e-  ↔ 4Cu2O 
 
The results obtained from XRD, SEM, EDAX, Optical studies are discussed below. 
 
2.1.  Thickness of the thin film 
Thickness of the Copper oxide (CuO) thin film deposited by chemical bath deposition technique is measured by 
using the refractive index and wavelength[5]. The thickness of the thin film is calculated by the equation  
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Where n1 and n2 are the refractive indices corresponding to wavelength λ1 and λ2. The thickness of the film was 
found to be 392 nm. 
 
2.2. Thin film structural studies 
The copper oxide thin film prepared by chemical path deposition[6] at room temperature on a glass substrate was 
carried out using X-ray diffractometer.  

 
Fig . 1: XRD pattern of CuO thin film on glass substrate 
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From the Diffract gram, it observed that the thin film is in crystalline in nature. The crystalline nature of the film 
may be improved further by increasing the substrate annealing temperature[7]. 
 
Figure 1 shows the XRD pattern of the copper oxide thin film on glass substrate in the range of 2θ angle between 
30° and 90°. 
 
2.3.  The elemental composition of the thin film and analysis 
The elemental composition of the thin film and analysis had been subjected to EDAX analysis. 
 
Figure 2 shows the EDAX spectrum of Copper oxide (CuO) thin film deposited at 30°. It shows the deposited film is 
having Na, O, Si elements[8]. The evaluated atomic percentage of Na=10.6, O = 28.09 Cu= 29.07 and Si = 40.86 
respectively. Where, the element Silicon is due to the composition of the substrate[9]. 
 

 
Fig . 2. EDAX Spectrum of CuO thin film deposited on glass substrate 

 
2.4. Study of CuO surface morphology  
The scanning electron microscopic image of CuO thin film deposited at room temperautre is shown in figure 3. It 
shows smooth uniform surface The SEM studies were carried out to study the morphology of the deposited film[10]. 
The SEM photograph provides the nature of the surface that is uniformity, smoothness and cracks. The photographs 
are taken with the magnification of 10000X[11]. 
 

.  
Fig. 3: SEM image of CuO thin film at room temperature 
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CONCLUSION  
 

Thin film CuO were developed on glass substrate . The PH values are kept high . The parameters like Temperature , 
reaction time , and reactant concentrations play an important role during deposition . These parameters were 
changed so as to form metal compound films of better quality for each combination of reactant . Reaction time for 
the film formation was nearly six hours. When this time is extended to nine hours or so thickness and adhesion 
problems arises. Figure 3 shows SEM image of the film deposited on glass plate is fairly uniform. X-ray diffraction 
(XRD) is a powerful technique for determination of crystal structure and lattice parameters. The EDAX Spectrum of  
thin film deposited at 30° shows the deposited film is having Na, O, Si elements the element Silicon is due to the 
composition of the substrate. 
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