Accepted Manuscript gy -

Reactive magnetron sputtering of Ni doped ZnO thin film: Investigation of op- Journal of
tical, structural, mechanical and magnetic properties AND é%)[f\?g(s)UNDS

Solid-St d Physics

R. Siddheswaran, Marie Netrvalova, Jarmila Savkova, Petr Novak, Jan Oc¢ena
Sek, Pavol Sutta, Jaroslav Kova & Jr, R. Jayavel

PIL: S0925-8388(15)00582-4

DOI: http://dx.doi.org/10.1016/j.jallcom.2015.02.142
Reference: JALCOM 33519

To appear in: Journal of Alloys and Compounds

Received Date: 11 December 2014

Revised Date: 16 February 2015

Accepted Date: 17 February 2015

Please cite this article as: R. Siddheswaran, M. Netrvalov4, J. Savkova, P. Novak, J. Ocena Sek, P. Sutta, J. Kova
¢ Jr, R. Jayavel, Reactive magnetron sputtering of Ni doped ZnO thin film: Investigation of optical, structural,
mechanical and magnetic properties, Journal of Alloys and Compounds (2015), doi: http://dx.doi.org/10.1016/
j-jallcom.2015.02.142

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.jallcom.2015.02.142
http://dx.doi.org/http://dx.doi.org/10.1016/j.jallcom.2015.02.142
http://dx.doi.org/http://dx.doi.org/10.1016/j.jallcom.2015.02.142

Reactive magnetron sputtering of Ni doped ZnO thin film: Investigation of

optical, structural, mechanical and magnetic properties

R. Siddheswaran'", Marie Netrvalova', Jarmila Savkova’,
Petr Novik', Jan O¢enasek’, Pavol Sutta', Jaroslav Kovaé Jr., R. J ayavel3
'New Technologies Research Centre, University of West Bohemia,
Plzen-30614, Czech Republic
ZSlovak University of Technology, Faculty of Electrical Engineering and Information
Technology, II’kovicova 3, 81219 Bratislava, Slovakia

I Centre for Nanoscience and Technology, Anna University, Chennai 600025, India

"E-mail: rajendra@ntc.zcu.cz, rsiddhes@yahoo.com

Abstract

Nickel doped ZnO (ZnO:Ni) thin films are considered to be promising materials for
optoelectronic applications. The doping of transition metal ion modifies the optical and
physical properties of the materials. Therefore, studies on optical and physical properties are
important for such applications. In the present work, the ZnO:Ni thin films with different Ni
concentrations ' were deposited on Si (1 0 0) and corning glass substrates at 400 °C by reactive
magnetron sputtering using Ar and O, gas mixture. The (0 0 2) growth plane of the ZnO was
identified from the X-ray diffraction experiment. It was also confirmed that the films exhibit
strong preferred orientation (texture) of crystalline columns in the direction [0 O 1]
perpendicular to the substrate surface. The optical transmittance, band gap, and refractive
indices of the thin films were studied by UV-Vis spectroscopy, photoluminescence and
spectroscopic ellipsometry. The optical band gap and refractive index of the thin films
decreased with increase of Ni content. The Raman and FT-IR spectroscopic studies were used

to explain the modes of vibrations of the functional groups in the material. The surface
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