Author’s Accepted Manuscript

Microstructure and Magnetic Behavior of Mn
doped GeTe Chalcogenide semiconductors Based
Phase Change Materials

Adam Abdalla Elbashir Adam, Xiaomin Cheng,
Hassan. H. Abuelhassan, Xiang shui Miao

www.elsevier.comylocate/ssc

PIIL: S0038-1098(17)30141-2
DOI: http://dx.doi.org/10.1016/5.ss¢.2017.05.003
Reference: SSC13187

To appear in:  Solid State Communications

Received date: 30 January 2017
Revised date: 26 April 2017
Accepted date: 4 May 2017

Cite this article as: Adam Abdalla Elbashir Adam, Xiaomin Cheng, Hassan. H
Abuelhassan and Xiang shui Miao, Microstructure and Magnetic Behavior of M
doped GeTe Chalcogenide semiconductors Based Phase Change Materials, Soli
State Communications, http://dx.doi.org/10.1016/}.ss¢.2017.05.003

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/ssc
http://dx.doi.org/10.1016/j.ssc.2017.05.003
http://dx.doi.org/10.1016/j.ssc.2017.05.003

Microstructure and Magnetic Behavior of Mn doped GeTe Chalcogenide semiconductors
Based Phase Change Materials
Adam Abdalla Elbashir Adam*”, Xiaomin Cheng 2, Hassan. H. Abuelhassan *, Xiang shui Miao?
Faculty of Science and Technology, Alneelain University, Khartoum (11121), Sudan

2School of Optical and Electronic Information, Huazhong University of Science and Technology, Wuhan 430074, China;

“Corresponding author Tel: +249911169005. E-mail address: adam.albashier@gmail.com

Abstract

Phase-change materials (PCMs) are the most promising candidates to be used as an active media
in the universal data storage and spintronic devices, due to their large differences in physical
properties of the amorphous-crystalline phase transition behavior. In the present study, the
microstructure, magnetic and electrical behaviors of Gegg9sMngesTe thin film were investigated.
The crystallographic structure of Gepg94MnggsTe thin film was studied sing X-ray diffractometer
(XRD) and High Resolution Transmission Electron Microscope (HR-TEM). The XRD pattern
showed that the crystallization structure of the film was rhombohedral phase for GeTe with a
preference (202) orientation. The HR-TEM image of the crystalline GeggsMnggsTe thin film
demonstrated that, there were two large crystallites and small amorphous areas. The
magnetization as a function of the magnetic field analyses of both amorphous and crystalline
states showed the ferromagnetic hysteretic behaviors. Then, the hole carriers concentration of the
film was measured and it found to be greater than 10°* cm™ at room temperature. Moreover, the
anomalous of Hall Effect (AHE) was clearly observed for the measuring temperatures 5, 10 and
50 K. The results demonstrated that the magnitude of AHE decreased when the temperature was

increasing.
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1 INTRODUCTION

Chalcogenide semiconductors-based phase change materials have been attracted by a
considerable research attention in the last two decades, due to their excellent properties in a wide
range of applications. The principle of these applications is based on remarkable changes in their

properties of amorphous and crystalline phases of the chalcogenide materials.
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