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BaTiO3 nanoparticles prepared by organic acid precursor method were thermally evaporated onto a well cleaned glass 
substrate under a vacuum of 2 x 10-5 Torr, using a Hindu High vacuum coating unit. Nano thin films of BaTiO3 were 
prepared on well cleaned glass plates for the first time by vacuum evaporation method. The thickness of the coated films 
was measured by using quartz crystal thickness monitor. Energy dispersive Spectrum (EDS) were used to identify the 
composition of the nano powders and films. X- ray diffraction (XRD) spectrum indicated that the powder has tetragonal 
structure whereas the film was predominantly amorphous. Surface morphology of the powders and coated films were 
studied by scanning electron microscope (SEM). No pits and pin holes were found in the surface. As grown films showed 
smooth and compact structure. Optical properties were studied by using UV- Visible spectrophotometer. The band gap of 
the films were found to be 3.6eV to 3.75eV.It was found to be indirect allowed transition and decrease little with the increase 
of thickness. The extinction coefficient and absorption coefficient also reported. The observed smooth surface without any 
pinholes, pits and dendritic features and high band gap energy value indicated that the vacuum evaporated nano scale films 
could be used as dielectric layer in thin film transistor.       
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1. Introduction 
 
Ferroelectric thin films are very promising for a wide 

range of application such as high dielectric capacitors, 
insulating surface layer, non-volatile memories with low 
switching voltage, infrared sensors and electro optic 
devices. BaTiO3 family ceramic thin films are receiving 
extensive investigation as the charge- storage dielectric for 
G-bit dynamic random access memory (DRAM), on-chip 
components such as de-coupling capacitors and positive 
temperature coefficient of resistance (PTCR) thermistors 
[1]. Traditionally BaTiO3 has been produced via the 
hydrothermal synthesis of organic hybrid [2], polymeric 
precursor method [3], the solid state reaction of mixed 
oxide route [4] and solution methods include citrate [5,6] 
sol –gel  [7,8]. The hydro thermal synthesis of organic 
hybrid method is attractive but this methods experimental 
setup is too expensive. The polymeric precursor method 
involves several solvents for synthesis process. The solid- 
state reaction of mixed route involves repeated 
calcinations and regrinding of BaCO3 and TiO2 powders 
above 1100oC, which tends to produce coarse 
agglomerated powders due to high sintering temperatures. 
Similarly the citrate and sol-gel methods have many steps 
and require a post – heat treatment to induce 
crystallization. Among the various synthesis methods, 
organic acid precursor method is a promising technique 
that offers low cost, uniform size, homogenous powder 
and high purity of the ceramics. In this method BaTiO3 

Nano particles were synthesised by using commercial 
available and cost effect Barium chloride, Titanium 
dioxide and oxalic acid as starting materials. Thin films of 
BaTiO3 could be prepared by different technique like r.f 
sputtering [9], pulsed laser ablation [10] and metal- 
organic chemical vapour deposition [11] etc. Despite that 
several technique have been explored to deposit thin film 
of BaTiO3 less attention has been devoted to thermal 
evaporation.  

In the present study, we have reported about the 
applying of thermal evaporation technique for nano scale 
thin film preparation of BaTiO3 nanopowder synthesised 
by using organic acid precursor method. Microstructure, 
surface morphology and optical properties of thin film 
prepared on well cleaned glass substrate have also been 
investigated.   

 
 
2. Experimental 
 
2.1 Synthesis of BaTiO3 nanopowder 
 
BaTiO3 nanopowders were synthesized using organic 

acid precursor method. The starting materials used were 
barium chloride (BaCl2.2H2O), Titanium dioxide (TiO2) 
powder and Oxalic acid. A solution of Ba: Ti: Oxalic acid 
having mole ratio1: 1: 1 was stirred and evaporated at 
70oC till a clear, viscous resin was obtained and then dried 
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