Surface and material properties of nanostructured
vanadium oxide films made by pulsed laser ablation
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Vanadium oxide (YOs) films are useful for many
technological applications most importantly in dedtate
microbatteries. Recently extensive and successfoite
have been undertaken for fabrication of vanadiundex
thin films using pulsed laser deposition (PLD) at
relatively low temperatures compared to other
conventional deposition methods and demonstrated
enhanced performance in electrochemical devices.

In the present work, pulsed laser ablated vanadium
oxide thin films have been studied in detail to lexp
growth-property relationships and to refine the vgio
conditions for producing high quality vanadium oxid
films for improving performance of devices. Stud@e
focused on the structural and morphological pragemf
V,0s5 PLD films.

The investigations revealed that films
stoichiometric with well maintained O/V ratio. Thé&M
results indicated the finer microstructure o0§Od thin
films with nanostructured grains of nearly sphdrgtaape
with varying sizes forming an interconnected networ
The average grain size is about 50 nm. The aveaade
the root-mean-square value of the surface roughness
derived from AFM are 12 nm and 14 nm, respectively.
The height distribution of surface grains is Gaasdike.

XRD of PLD V,0s films suggested the highly preferential
growth along crystallographic c-axis. Local struetu
investigated by FTIR measurements also provide
evidence for the structural quality with well-resad
rhombohedral symmetry. SEM results indicate that th
films are uniform.
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Table 1. Physical parameters for nanostructure®sV
films.

Parameter Value
Surface composition (V/O ratio) 2.5+0.02
Average surface roughness 12 nm

Root mean square value of surfgce

roughness 14 nm
Average grain size 50 nm
Optical band gap 2.35eV
RT electrical conductivity 10 scm®

The electronic structure studied near the fundaatent
transitions shows that the films exhibit a visildptical
band gap of 2.35 eV and room temperature while an
electrical conductivity of 10 S/cmwas measured on
nanostructured films. The temperature dependendkeof
electrical conductivity indicate that the films leaa small
polaron-like character. The physical parameters of
nanostructured M0Os films obtained in the present study
are presented in Table 1.

Based on our investigations, we propose (Fig. &}, th
coupled with oriented structure all along, the higlality
surface with enhanced packing and high surface efea
nanostructured 05 films improves the interface
formation for promoting device performance towatiks
reaction medium.
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Fig. 1. Schematic diagram showing the nanostrudture
vanadium oxide film activating through the surfaoehe
reaction medium.




