Accepted Manuscript

Unusual application of aluminium-doped ZnO thin film
developed by metalorganic chemical vapour deposition for
surface temperature sensor

Abdelkader Nebatti, Christian Pflitsch, Burak Atakan

PII: S0040-6090(17)30496-0
DOI: doi: 10.1016/j.ts£.2017.07.002
Reference: TSF 36068

To appear in: Thin Solid Films

Received date: 22 October 2016

Revised date: 24 June 2017

Accepted date: 1 July 2017

Please cite this article as: Abdelkader Nebatti, Christian Pflitsch, Burak Atakan , Unusual
application of aluminium-doped ZnO thin film developed by metalorganic chemical

vapour deposition for surface temperature sensor, Thin Solid Films (2017), doi: 10.1016/
jts£.2017.07.002

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.tsf.2017.07.002
http://dx.doi.org/10.1016/j.tsf.2017.07.002
http://dx.doi.org/10.1016/j.tsf.2017.07.002

Unusual application of aluminium-doped ZnO thin film developed by metalorganic

chemical vapour deposition for surface temperature sensor
Abdelkader Nebatti *>“*, Christian Pflitsch? Burak Atakan®®

® Thermodynamics, IVG, Mechanical Engineering, University of Duisburg-Essen, Campus Duisburg,
Lotharstr.1, D-47057 Duisburg, Germany.

® University of Oran 1- Ahmed Ben Bella, Laboratory of Physics of Thin Films and Materials for
Electronics, BP1524 ELM Naouer 31000, Oran, Algeria

°University Centre Belhadj Bouchaib of Ain-Temouchent, Institute of science and technology, Algeria
¢ CeNIDE, Center for Nanointegration Duisburg-Essen, Germany

Abstract

A relatively new promising method for surface temperature measurement is the use of
thermographic phosphors. For this purpose, the temperature-dependent photoluminescence
(PL) properties of aluminium-doped ZnO thin films were studied. The films have been
successfully deposited on substrate of Si(100)-orientation by metalorganic chemical vapour
deposition (MOCVD) method. For the use of the films as temperature sensors, the
Photoluminescence (PL) properties are most important. Consequently, the emission peaks are
observed in the undoped and Al-doped films deposited at 550°C and annealed at 900°C for 2
h after ultraviolet laser excitation (355 nm). The results show that with increasing temperature
the PL intensity is quenched for the Al-doped ZnO film (n(Al)/n(Zn)= 0.051). As a result, the
area under the spectrum changes significantly with temperature, making it useful for
temperature evaluation. Al-doped ZnO films can be used as temperature sensors within the
range of room temperature to 300°C. Beyond this range the spectrum is no longer sensitive to
temperature change.
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