Accepted Manuscript

o)

" oummor CRYSTAL
GROWTH

Thermodynamic evaluation of nucleation as a method for selection of alumini-
um nitride modifications

V.S. Kudyakova, R.A. Shishkin, F.M. Zykov, K.V. Zvonarev, A.V. Chukin,
E.V. Polyakov, A.R. Beketov

PII: S0022-0248(18)30018-6

DOL: https://doi.org/10.1016/j.jcrysgro.2018.01.011

Reference: CRYS 24447 e
To appear in: Journal of Crystal Growth

Received Date: 25 August 2017

Revised Date: 20 December 2017

Accepted Date: 16 January 2018

Please cite this article as: V.S. Kudyakova, R.A. Shishkin, F.M. Zykov, K.V. Zvonarev, A.V. Chukin, E.V. Polyakov,
A.R. Beketov, Thermodynamic evaluation of nucleation as a method for selection of aluminium nitride
modifications, Journal of Crystal Growth (2018), doi: https://doi.org/10.1016/j.jcrysgro.2018.01.011

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.


https://doi.org/10.1016/j.jcrysgro.2018.01.011
https://doi.org/10.1016/j.jcrysgro.2018.01.011

Thermodynamic evaluation of nucleation as a method for selection of aluminium nitride
modifications

Kudyakova V.S™*, Shishkin R.A.*, Zykov F.M. !, Zvonarev K.V.*, Chukin A.V.*, Polyakov E.V.?,
Beketov AR.*
! Ural Federal University, 19 Mira st., Yekaterinburg, 620002
2 Institute of Solid State Chemistry UB RAS, 91, Pervomaiskaya St, Yekaterinburg, 620990

valeriva kudyakova@mail.ru

Keywords: cubic aluminium nitride, properties, synthesis, metastable modifications, thermal
conductivity

Abstract

The Volmer and Wulf models have been used to study the process of nucleation of
aluminium nitride modifications. The sizes of the critical nuclei of aluminium nitride
modifications have been determined depending on the degree of supersaturation. It has been
demonstrated that by varying the technological parameters of chemical vapour deposition it is

possible to determine the conditions for selection of AIN modifications.
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Introduction

The properties of aluminium nitride are highly requested in different industries. The
optoelectronic properties of aluminium nitride enable its application as LED and PCB elements
[1-3], while its high thermal conductivity allows it to be used as brackets for LED technology,
ceramic substrates [4,5] and thermal interfaces for electronic lasers [3]. AIN is used in the
production of solid-state cells that are photosensitive to ultraviolet radiation due to its wide
bandgap [6]. AIN films, in particular on flexible polymer substrates, can find application as

highly sensitive pressure [7] and ME sensors [8].

Besides the electronic industry, aluminium nitride is widely used for the development of
composite materials with a high electrical resistance [9], thermal conductivity [10,11] and

mechanical strength [13].
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