Author’s Accepted Manuscript
CERAMICS

Improved physical properties of Al-doped ZnO thin INTRNIL%NAL

films deposited by unbalanced RF magnetron
sputtering

Adem Sreedhar, Jin Hyuk Kwon, Jonghoon Yi, Jin
Seog Gwag

www.elsevier.convlocate/ceri

PII: S0272-8842(16)30877-X
DOI: http://dx.doi.org/10.1016/j.ceramint.2016.06.048
Reference: CERI13064

To appear in:  Ceramics International

Received date: 25 April 2016
Revised date: 6 June 2016
Accepted date: 7 June 2016

Cite this article as: Adem Sreedhar, Jin Hyuk Kwon, Jonghoon Yi and Jin Seog
Gwag, Improved physical properties of Al-doped ZnO thin films deposited b
unbalanced RF magnetron sputtering, Ceramics  Internationa.
http://dx.doi.org/10.1016/j.ceramint.2016.06.048

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


http://www.elsevier.com/locate/ceri
http://dx.doi.org/10.1016/j.ceramint.2016.06.048
http://dx.doi.org/10.1016/j.ceramint.2016.06.048

Improved physical properties of Al-doped ZnO thin films deposited by

unbalanced RF magnetron sputtering

Adem Sreedhar, Jin Hyuk Kwon, Jonghoon Yi, Jin Seog Gwag”
Department of Physics, Yeungnam University, 214-1 Dae-dong, Gyeongsan 712-749,
Republic of Korea

“Corresponding author: Tel.: +82 53 810 2345: fax: +82 53 810 4613. E-mail address:
sweat3000@ynu.ac.kr (J.S. Gwag).

Abstract
Room temperature Al-doped ZnO (AZO) thin films with improved crystalline and

optical properties were grown on normal glass substrates using unbalanced RF magnetron
sputtering technique. To modify the plasma density towards the substrate and enhance the
crystalline nature, an additional magnetic field ranging from 0 to 6.0 mT has been applied to
the AZO target by proper tuning of solenoid coil current from 0to 0.2 A respectively, which
plays a significant role for controlling the physical properties of AZO films. The results from
XRD studies indicate that all AZO films were composed of hexagonal wurtzite structure with
better crystal quality through the applied magnetic field, ZnO (002) plane as a preferred
growth. Furthermore, XPS studies suggested that symmetric chemical shifts in the binding
energies for the Zn 2p and O1s levels with applied magnetic field. SEM analysis revealed the
formation of a smooth, homogeneous and dense morphological surface with applied magnetic
field. From AFM analysis, it was observed that the applied magnetic field strongly influenced
the grain size and the films showed decreasing tendency in electrical resistivity. Films
exhibited superior optical transmittance more than 94 % in the visible region essentially due
to the formation of better crystalline nature. The results indicate that improved band gap from
3.10 to 3.15 eV with additional magnetic field varied from 0 to 6.0 mT respectively.
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