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Abstract
Indium Oxide thin layers were deposited on microscope glass substrates by chemical bath deposition technique from 
aqueous solutions containing indium chloride and NH3 at 70 and 900C as deposition temperature. Aqueous solution heated 
for about 45 minutes and kept at 2.5pH. The effects of temperature toward the properties of the thin layers were investigated. 
The deposited thin layers were characterized with X-ray Diffraction and Scanning Electron Microscopy analysis. 

1. Introduction
Transparent Oxide Semiconductors (TOSs) are currently 
being explored as Thin Film Transistor (TFT) materials, 
an enabling technology for then extenuation of comput-
ing, communication and identification devices1,2. Indium 
Oxide (In2O3) has been investigated extensively for its 
semiconducting properties. Indium oxide thin films show 
unique shape and size dependent properties. Various tech-
niques have been used to prepare In2O3 thin layers. These 
include flash evaporation3, metal organic chemical vapor 
deposition4, sputtering5, chemical vapor transport6, elec-
tro deposition7 and molecular beam deposition8,9. Among 
various other methods, the chemical bath deposition 
method is found to be a cheap and simple way to deposit 
large area polycrystalline metal chalcogenide thin layers.

The aim of this work is to produce Indium Oxide thin 
layer at different deposition temperature and investigated 
about their structure and crystalline properties by XRD 
and SEM analysis.

2. Experimental Details
Indium Oxide layers were formed in many successively 
deposition steps that always were performed in renewed 

Chemical Bath (CBD) prepared from Indium chloride, 
NH3 and distilled water. The deposition bath was continu-
ously stirred, heated for about 40 minutes. The substrates 
were immersed into the deposition bath, by vertically 
suspending them around the stirrer. The solution heated 
at 70 and 900C as deposition temperatures. Deposition 
parameters were: [Indium chloride] = 3x10-3M; [NH3] = 
3x10-1 M; pH = 2.5. All samples were annealed in air, at 
250ºC. Crystal and phase structure of the deposited layers 
were identified using an X-ray X, pert MPD diffractom-
eter (CuKα radiation , λ = 0.15406nm) with step size of 
0.03 and count time of 1s per steps. Nano structures were 
investigated by SEM (No: S-3400, Hitachi, Japan).

3. Results and Discussion
Figure 1 shows XRD pattern of Indium Oxide layers pro-
duced by CBD method at 70 and 900C as deposition tem-
peratures.The broad background is due to the amorphous 
glass substrate and also possibly due to the amorphous 
phase in  thin layer. All resultant product displayed the 
characteristic XRD peaks corresponding to semi amor-
phous nature of films. 

Figure 2 shows Scanning Electron Microscopy 
of Indium Oxide layers produced at 70 and 900C as  
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deposition temperatures by CBD method. As it can be 
seen from Figure 2(a), Indium Oxide grains are pro-
duced on glass substrate and nucleation and growth pro-
cesses happens, also coalescence of grains and clusters 
along with holes between them configure on substrate. 
By increasing temperature of deposition to 900C, activa-
tion energy increases, there for coalescence happens and 
substrate covers by Indium sulfide grains and because of 
thermal and mechanical stresses crakes appear on layer 
(Figure 2(b)).

4.  Conclusions
Indium Oxide thin layers were deposited on 
to amorphous glass substrates by Chemical 
Bath Deposition technique at 70 and 900C as deposition 
temperatures and other same conditions. XRD results 
confirm semi amorphous nature of produced layers. By 
increasing temperature, growth processes happens, also 
coalescence of grains and clusters along with crakes con-
figure on substrate.
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Figure 1.  XRD patterns of Indium Oxide layers deposited 
at different temperatures, a) 70 and b) 900C as CBD method.

Figure 2(a)

Figure 2(b)

Figure 2.  The SEM images of Indium Oxide layers depos-
ited at different temperatures, a) 70 and b) 900C by CBD 
method.
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