1SS 0169-4332

Accepted Manuscript

B Applied

Multi-stage pulsed laser deposition of high quality epitaxial ultra-thin SrTiO5 Surface Science

A JOURNAL DEVOTED TO APPLIED PHYSICS

1 AND CHEMISTRY OF SURFACES AND INTERFACES
on Si substrates i UDOLPH EDMORN-CHE?

Daniel Diaz-Fernandez, MatjaZ Spreitzer, TjaSa Parkelj, Danilo Suvorov

PII: S0169-4332(18)31494-6

DOI: https://doi.org/10.1016/j.apsusc.2018.05.173
Reference: APSUSC 39449

To appear in: Applied Surface Science

Received Date: 20 March 2018

Accepted Date: 22 May 2018

Please cite this article as: D. Diaz-Fernandez, M. Spreitzer, T. Parkelj, D. Suvorov, Multi-stage pulsed laser
deposition of high quality epitaxial ultra-thin SrTiO; on Si substrates, Applied Surface Science (2018), doi: https://

doi.org/10.1016/j.apsusc.2018.05.173

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.apsusc.2018.05.173
https://doi.org/10.1016/j.apsusc.2018.05.173
https://doi.org/10.1016/j.apsusc.2018.05.173

Multi-stage pulsed laser deposition of high quality
epitaxial ultra-thin Sr'TiO3 on Si substrates

Daniel Diaz-Fernandez®*, Matjaz Spreitzer®, Tjasa Parkelj**, Danilo Suvorov®

% Advanced Materials department, JoZef Stefan Institute. Jamowva cesta 39, 1000 Ljubljana,
Slovenia.
b Jozef Stefan International Postgraduate School, Jamova cesta 39, 1000 Ljubljana, Slovenia

Abstract

The integration of complex oxides with silicon represents a challenging task
in materials science today, given the thermodynamic, chemical and structural
incompatibilities between silicon and most of these complex oxides. A great
amount of the research in this field has been done with samples grown by Molec-
ular Beam Epitaxy (MBE), but the Pulsed Laser Deposition (PLD) technique
offers several key advantages, and an easier scalability in industrial environ-
ments. In this work, we present a novel PLD-only procedure for the growth of
ultra-thin and epitaxial SrTiOz (STO) pseudo-templates on Si (001) surfaces.
The careful control and optimization of critical growth parameters allow us to
obtain samples with optimal Sr/Ti ratios, ultra-thin (1-2 nm) interfaces, and
outstanding surface crystallinity. The validity of these pseudo-templates is also
demonstrated by the overgrowth of STO thicker samples, which present inter-

faces and properties comparable to those of the pseudo-templates.

1. Introduction

The properties of Strontium Titanate (SrTiOsz, from now on STO), like

its high dielectric constant[l], chemical stability and so on, have gathered the
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