Author’s Accepted Manuscript

-1779 (online)
-2449 (print)

Modern

Metallic nanofilms on single crystal silicon: growth, Electronic
Materials

properties and applications

Nikolai I. Plyusnin

www.elsevier.comvlocate/moem

PII: S2452-1779(17)30060-9
DOI: http://dx.doi.org/10.1016/j.moem.2017.09.005
Reference: MOEMG63

To appear in:  Modern Electronic Materials

Received date: 1 June 2017
Accepted date: 25 August 2017

Cite this article as: Nikolai I. Plyusnin, Metallic nanofilms on single crystal
silicon: growth, properties and applications, Modern Electronic Materials,
http://dx.doi.org/10.1016/j.moem.2017.09.005

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 galley proof before it is published in its final citable 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://www.elsevier.com/locate/moem
http://dx.doi.org/10.1016/j.moem.2017.09.005
http://dx.doi.org/10.1016/j.moem.2017.09.005

Metallic nanofilms on single crystal silicon: growth, properties and applications
Nikolai I. Plyusnin, Chief Scientific Officer, Associate Professor, Dr. Sci. (Phys.-Math.)
(plusnin@iacp.dvo. ru)
Institute of Automation and Control Processes, FEB RAS (IACP),
5 Radio Str., Vladivostok 690041, Russia

Abstract. The metal-silicon thin-film system is not isostructural and furthermore exhibits
pronounced interdiffusion and chemical reactions. Therefore the growth of metallic films on silicon
leads to a high concentration of defects in the film, especially at its substrate interface. The material
also contains stress and a transition layer consisting of melts or compounds (silicides).

We have considered theoretical viewpoints and reviewed experimental data on the growth and
properties of metallic nanofilms (including multilayered ones) on silicon, and also provided a brief
review of their applications. The films consist either of atomic-sized, quabquantum sized and
quantum sized layers. We have suggested a low temperature film growth technology based on
freezing growing layers during deposition by maintaining a low temperature of the substrate and
using an atomic beam with a reduced heat power. The technology uses a specially shaped
deposition system in which the distance between the source and the substrate is comparable to their
size or smaller. Furthermore, we use a special time sequence of deposition that provides for a
reduced substrate surface temperature due to greater intervals between deposition pulses. This
growth method of atomically thin films and multilayered nanofilms excludes interdiffusion between

the layers, reduces three-dimensional growth rate and relatively increases lateral layer growth rate.
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