Author’s Accepted Manuscript

materials letters

Epitaxial growth of high quality AIN films on Si
substrates

Meijuan Yang, Wenliang Wang, Yunhao Lin,
Weijia Yang, Guogiang Li

www.elsevier.com

PII: S0167-577X(16)31095-3
DOI: http://dx.doi.org/10.1016/j.matlet.2016.07.003
Reference: MLBLUE21131

To appear in:  Materials Letters

Received date: 7 May 2016
Revised date: 10 June 2016
Accepted date: 2 July 2016

Cite this article as: Meijuan Yang, Wenliang Wang, Yunhao Lin, Weijia Yang
and Guoqiang Li, Epitaxial growth of high quality AIN films on Si substrates
Materials Letters, http://dx.doi.org/10.1016/j.matlet.2016.07.003

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
http://dx.doi.org/10.1016/j.matlet.2016.07.003
http://dx.doi.org/10.1016/j.matlet.2016.07.003

Epitaxial growth of high quality AIN films on Si substrates

a,b,c*

Meijuan Yang®”, Wenliang Wang®”®, Yunhao Lin, *°, Weijia Yang*", Guogiang Li
State Key Laboratory of Luminescent Materials and Devices, South China University of Technology, Guangzhou
510640, China
®Engineering Research Center on Solid-State Lighting and its Informationisation of Guangdong Province, Guangzhou
510640, China
‘Department of Electronic Materials, School of Materials Science and Engineering, South China University of

Technology, Guangzhou 510640, China

“Corresponding author. Tel.: 0086 20 87112957. msgli@scut.edu.cn

Abstract:

Quality-enhanced AIN epitaxial films on Si substrates with Al buffer layer have been grown by the combination of
molecular beam epitaxy (MBE) and pulsed laser deposition (PLD) technologies. MBE is deployed to grow Al buffer
layer at first, and PLD is used to grow AIN epitaxial films on the Al buffer layer. It is found that as the increase in the
growth temperature, the property of as-grown ~300 nm-thick AIN epitaxial films is first increased and then decreased,

and shows an optimized value at 750 °C. The as-grown ~300 nm-thick AIN epitaxial films grown at 750 °C show

full-width at half-maximums of AIN (0002) and AIN (1012) of 0.45° and 0.80°, respectively, a root-mean-square

surface roughness of 1.4 nm. This work provides an effective approach for the growth of high-quality AIN epitaxial
films on Si substrates for the future application of AIN-based devices.
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1. Introduction

I1I-nitride materials have been extensively used in power electronic and optoelectronic devices. In particular, AIN,
which possesses direct wide band gap, outstanding piezoelectric as well as excellent thermal and chemical stability, has
extended the application of group IlI-nitrides to high temperature and high power field [1,2]. To meet the need of
AIN-based devices fabrication, high-quality AIN epitaxial layer is necessary.

Nowadays, epitaxial growth of IlI-nitrides on Si substrates has attracted considerable attention because of the potential
1
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