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Abstract:  Thin films of cadmium oxide (CdO) were grown on 

borosil glass substrates by successive ionic layer adsorption 

and reaction method. The films were found to be amorphous. 

The thickness of the films increased with deposition cycles and 

concentration of the source solutions. Bandgap of the films 

were found to decrease from 2.7 eV to 2.5 eV as the thickness 

of the films increased. The films had almost stoichiometric 

composition. The films were found to form ohmic contacts 

with aluminium and showed a resisitivity of 0.47 ohm-cm. 
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I. Introduction: 

Cadmium oxide is a II-VI semiconductor which has a wide 

bandgap suitable for absorption in visible region. The material is 

therefore useful in large range of applications such as solar cells, 

photo detectors and so on [1-10]. Thin films of CdO have been 

obtained by many methods such as spray pyrolysis [1,2], 

sputtering methods [5], chemical methods [3,4, 10]. In the work 

reported here we have grown CdO films on borosil glass 

substrates by SILAR method using cadmium acetate and 

NH4OH source solutions. The SILAR method is very low cost 

and simple method. It does not require high temperatures as 

spray pyrolysis and unlike sputtering method, it does not require 

vacuum. Hence SILAR method is more advantageous than the 

previous methods employed for CdO films. 

 

I. Material and Methodology: 

Borosil glass substrates needs to be cleaned thoroughly before 

the SILAR process. The substrates were first cleaned in distilled 

water to remove water-soluble impurities and then kept 

immersed in acetone and HCl acid (10 minutes each) to remove 

impurities which do not dissolve in water. They were then 

cleaned in ultrasonic cleaner. The source solutions for the 

process (cadmium acetate and NH4OH) were taken in two 

separate vessels. The substrates were dipped in cadmium acetate 

and then in NH4OH for 10 seconds each and then they were 

dipped in de-ionized water maintained at 80C. This process was 

repeated several times. The thickness of the films were 

determined by profilometer. The concentration of the source 

solution was varied from 0.1 M to 0.4 M.  The number of cycles 

was varied from 100 to 300. The structural characterization was 

performed by XRD (Rigaku) and optical absorption studies 

were performed to determine the bandgap. 

 

II. Results 

The XRD patterns of the films (fig 1) showed that the films are 

amorphous. The number of deposition cycles and concentration 

of the solution does not affect the XRD patterns of the film. The 

chemical composition of the films were found by EDAX and the 

films were found to have almost stoichiometric composition. 

 

Fig 1. XRD pattern of CdO film 

 

Fig 2. Absorbance spectrum of CdO films 

The optical absorbance of the films was studied to determine the 

band gap (Fig 2).  The bandgap of the films was found to be 

high (2.7 eV) when the thickness of the films was low. It 

decreased to 2.5 eV as the thickness increased. The thickness of 

the films was directly proportional to number of cycles and 

concentration of the source solutions. When the number of 
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deposition cycles increases, the number of ions adsorbing on the 

substrate also increases. Hence the thickness of the films 

increases. When the concentration of the source solution is 

increased, then also the number of ions adsorbed increases and 

thickness increases.  

 

Fig 3. I-V curves of CdO films 

Electrical properties of the films were studied by four probe 

method at room temperature. Silver and aluminium metal 

contacts were made on the films by vacuum deposition. The 

silver did not make ohmic contact with CdO. But, aluminium 

was found to make good ohmic contact (Fig 3). The resistance 

of the films was found to be about 0.47 ohm-cm.  

III. Conclusion 

Amorphous CdO films were grown on borosil glass substrates. 

The growth parameters such as deposition cycles, concentration 

of the solution were varied. Thickness of the films increased 

with increase in both these parameters. Crystal structure was 

unaffected by thickness of the films. But, the bandgap of the 

films was found to decrease with the increase in the thickness. 

The films formed ohmic contact with silver and their resistivity 

was found to be 0.47 ohm-cm. 
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