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Introduction to digital repositories

* Online databases providing access to digital
objects (e.qg., books, articles, images)
accompanied with rich metadata

» Collection, dissemination, preservation of
material that has archival value

* Arepository is NOT
— a Web Content Management System
— a Bibliographic Catalogue without digital documents
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Why repositories?

Why not custom, ad hoc online databases?

Sharing of content through standard protocols,
metadata schemata

— Open, re-usable metadata!
— In the future: open re-usable content

Adaptive domain models — automatic generation of
pasic functions (e.g., search, browse, input forms)

* Perpetual access — persistent identifiers
 Digital preservation
EKT b &L. openarchives.gr

DOCUMENTATION search engine
CENTRE
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Why repositories?

* Holistic approach in the management of digital
material

— Documentation / metadata standards

— Presentation

— Quality control (is doc full-text searchable?)
 Documents

— Online reading, OCR, full-text search, hit highlighting
* Images

— Inline view, zoom, rotate, process
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Open access repositories

* Open access to scientific and cultural content
Research — especially if supported by public funds
Cultural heritage material

Grey literature

* More Iinfo: openaccess.gr
) openarchives.gr SEo GRENTPIS
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Abstract

Study of In203 and ZnO thin films for selective gas sensors applications: growth effect on the films structure factor in metal oxide thin films

sensing applications

The goal of this thesis is the study In203 and ZnO thin films for selective gas sensors applications with focus on growth effect on the films structure and surface
topology as essential factor in metal oxide thin films. One of the main problems in the field of metal oxide thin film sensors is the impossibility to elaborate a unitary
methodology for reproducibility of sensor response in correlation with the surface characteristics. For this, the systematic study of surface characteristics effects on
metal oxide thin films sensing involved phenomena plays a major role. Using DC magnetron sputtering and pulsed laser deposition, nanostructured In203 and pure
or doped ZnO thin films were grown and fully characterized. The study was focused on the morphology of the film and how this affects the photoreduction with UV light
and the oxidation by oxidizing gas (ozone) exposure in order to optimize the film properties for gas sensing applications,. For this purpose, different series of samples
were grown: In203 series by DC magnetron sputtering varying the following growth parameters: thickness, growth temperature and total pressure and oxygen:argon
ratio during the deposition. Pure ZnO series by DC magnetron sputtering from metallic and ceramic targets varying the following growth parameters: thickness for
different constant growth temperatures, temperature for constant thickness, total pressure and oxygen:argon ratio during the deposition. 2% Al doped ZnO by DC
magnetron sputtering varying the following growth parameters: thickness and oxygen:argon ratio during growth. In doped ZnO thin films by DC magnetron sputtering
varying the following growth parameters: thickness and oxygen:argon ratio during growth. Pure ZnO series by PLD varying the following growth parameters: thickness
and substrate temperature with focus on very thin films (40nm and 100nm series at different growth temperatures). All films were fully characterized with respect to
their structural and surface topology (for understating and optimization of the influences of the growth conditions on the surface properties), optical/electrical response
(for understanding and optimization of the photoreduction and oxidation processes) and sensing behavior. Detailed surface characterization of each film surface was
performed and results were collected for further correlation between surface properties and sensing response. Graphical correlations between surface parameters and
sensor response ratios were done for each material studied.
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Study of In;Oy and ZnO thin films for
selective gas sensors applications:
Growth effect on the films structure and
surface topology as essential factor in metal
oxide thin films sensing applications
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* Theemionic and field emission between bulk and surface electronic states with
posstie reflections ot the surface

» Genoration and rocombination in e buk

* Both magorty and minoety carner transport in the bulk

* Tharmionic and feld emission Datween eMctrode CoNtacts and the bulk
Furthermere, the exact surdace olectronic structure 15 ofion not known. In the case
of strong Inversion, the analysis is quie analogous to that used in semiconductor
davice physics. Even ¥ the coupling is woll described, the calculation i not smple
and theo system can probably be simulated only numercally

The analysis of changes in charge cammier mobiity near the surface is often very
complicated. The effect of surface roughness on the effective mobilty of surtace
oxcess camier due 10 band bending near the surface has boen ovaluated by
Greene ot al [12] A simpler analysis, giving Out almost the Same expressions,
vaid only for depletion and strong accumutaton, can be found in reference 13
Later, more simple appradmate expressions have been denved by Goldsten o al
[14] For scattering by fed surface charges under strong inversion it may be also
possdie 10 Bcopt an approach developed for MOSFET vansisiors [15]

If no Fermi level pinreng s presant at the surface, the screenng length s given by
the bulk extrnsic Dedye ngth [13), grven by
AT

g lpen)

whixe £ and £ 8re the $POSHc and vacuum pemmitivty, ke 5 Bolzmann constant
T s the temperature. G i$ the electron charge and n and p are the densties of free
alecons and holes respectively. In case of Fermi level prng by "metal ike'
surface stites. the scattenng potential i the buk wil be a quacrupole potential
decrensng as 1’ The screening in the surface plane s given by the 20
screening length [16] given by

P et fond

whive 8y » dnet’img’ is the Botr radius, m* beng the effective mass and d is
the thickness of the 20 system. The surface scroenng length s of the order of a
fow nanometers.

Al thas informaticn 8 very useéul and apples que wall caly in 8 very narow
egon or for epilaxial growth. bt it becomes practicaly iImpossidie 10 be used for
the explanationiunderstanding of the behavior of real polycrystaline fdms.

Conduction mechanisms

The oldest models, regirding conducton machansm in polycrystaling fikms. are
based on the grain boundary conduction madel « developed by Potrez [17] in 1656
which & based on the assumplion that the conductivey behavior in polycrystaline
fims closoly approaches that of SemiConducions with predominant gran boundary
conduction mechansm The camer mobdity in these fims & kmded by scattonng
at the surface and the gram boundanes as well as by normal bulk processes. A
medel of intiegran boundanes affectad by the cdfusion of an active gas has been
usod by Seager and Ginley (18] to explain the changes of conductivity seen in
polycrystaline siicon As found out, aifusion of axygen down the gran boundaries
promoted in these fagons SKNIicart changes in the cansity of cefect states
resuting in a decrease of conductvity This model, descrded oxtensively by

0
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Seager and Castrer for the case of polycrystaline siicon [19], has been adopted
unlil Now @8 the Dasic approach 10 expiaen the Conducivly mechanism n
polycrystaline motal cnde fims. The valaty of thes model has been confrmed n
polycrystaline metal ande fims by exparimental results related 10 the dependence
of the conductivity on e lemperature, but & camnot axplan expenmaental results
when the fdms are used as sensing layers or when photoreduction s involved

The main features of this conduction model are: conduction from grain 1o gran
dsturbed by surface bamars which are strongly nfuenced by chamiscrbed

Qxygen

The formation of potertal bamers at the grain boundanes was proposed by Petritz
{17) in 1956, in addaon 10 Me normal lattice Giscontinuty caused by the
boundaries. Other models have also been proposed 10 explan the transpon
beharnor due 1o the gran boundanes, as that of Voiger [20] and Berger [21] Since
then. this subyect has been reviewod n detal by Kazmorski [22] while, more tnals
also appeared using dfferent approaches e the ones of Gardner (23, 24
Barsan and Wesmar (25, 26)

Petritz theory constitubes the Dasic theoretcal analysis of ranspoct Mmechanisms n
polycrystaline semiconducting films. According 10 this model, gran boundary
polental bamers are formed N an nitype semiconducion whén the gram boundary
0gen has a lower chemical potential (Ferms level. Ef) for majonty camers, than
the grains, due 10 the densty of Cefoct states in this regon. These cefoct states
N appedr dul 10 the tendency of gramn boundanes 1o act as dffusion whiripool
for mmpurtes. Therefore, thase delect s151as can Do realed 8s Yrapping conters for
majorty carmers, resuling in a reduction of ther concentration in the boundary
regen. This n tum causes a fux of maority camiers into the boundary region
CrOalNG 8 $PACH char(e buld up at these boundanies, which provents further flux
of majorty camers and therefore forms a depletion region for thom, This can be
prasantod in & band dagram by an upward bending of the conduction and valence
DaNd @dges. FOr 8 p-type Semicondhucior respactively, the band 0dges bend down,
foward the Fermi level

The accumuiated negative charge nedr a joint force the energy bands to be bend
upwards by an amount of @, Snce the Formi energy 8t equidnum must b
continuous over the gran boundary, the hesght of the potential barmer, ¢®y. wil be
grven by the dffevence of the Fermi's grainboundary enipies. Maority carmers
Can Cr0ss Over 8 gran boundary potential bamer. following two dfferent
mechanisms. One & the thermal emission over the bamer and the other is the
quartum mechanical tunnelng For the evaluaton of electncal charactonstics of
semeonducting fims. most models compare the beharnor of the fims 10 that of the
bulk crystal If the buk crystal was perfect. the conduction camers could flow
unimpeded N & perfect perodic potential in a real bulk crystal lattice, vibrations,
MOUNtos and Sefacts Can CaUSO Caviatons from the iceal behavior, an approach
that can be used in polycrystaling thin films analysss, which, however, can result is
Quite INExact results. The camer mobiity is related droctly 10 the mean fee tme
Dotwoan colisons, which in tum S delermined by the vancus scatienng
mecharksms. For bulk orystal behavior In semiconductors, two  scatienng
processes e mportant lattice scattenng and lonized impurity scatterng I
pohycrystaling semiconducting films, however, the effect of the gran boundanes
should bo also considered as an addecnal scattenng mechanism for the carmers
The camrs colide 8t the gran boundanes and, in & steady slate have an
offective mean free path Ay constraned by the sae of the granms, anc a mean
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Conduction mechanisms

The oldest models, regarding conduction mechanism in polycrystalline films, are
based on the grain boundary conduction model - developed by Petritz [17] in 1956,
which is based on the assumption that the conductivity behavior in polycrystalline
films closely approaches that of semiconductors with predominant grain boundary
conduction mechanism. The carrier mobility in these films is limited by scattering
at the surface and the grain boundaries as well as by normal bulk processes. A
model of intergrain boundaries affected by the diffusion of an active gas has been
used by Seager and Ginley [18] to explain the changes of conductivity seen in
polycrystalline silicon. As found out, diffusion of oxygen down the grain boundaries
promoted in these regions significant changes in the density of defect states,
resulting in a decrease of conductivity. This model, described extensively by

30

Seager and Castner for the case of polycrystalline silicon [19], has been adopted
until now as the basic approach to explain the conductivity mechanism in
polycrystalline metal oxide films. The validity of this model has been confirmed in
polycrystalline metal oxide films by experimental results related to the dependence
of the conductivity on the temperature, but it cannot explain experimental results
when the films are used as sensing layers or when photoreduction is involved.

The main features of this conduction model are: conduction from grain to grain,
disturbed by surface barriers which are strongly influenced by chemisorbed
oxygen.

The formation of potential barriers at the grain boundaries was proposed by Petritz
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Why interoperability Is Important

* Enables aggregation and unified metadata-
driven search of content

— More focused and accurate than web search engines (e.g.,
Google)

— Unified retrieval of data for re-use in other applications

« Common value-added services

— Unified browsing / visualisation
— Data cleaning

— Data mining
NSREOKIHIF) openarchives.gr SEo i KENTPIKH
TEKMHPIQUHE g o
BT ket e
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Interoperability with international
systems

 Incorporation of Greek content in international
directories and databases
« Europeana: the digital library of European cultural heritage

* OpenAlRE: the digital repository of publications produced
within the frame of EU FP7 research projects
« Specifications of individual systems — automated tools
to check compliance

« Many online digital collections in Greece — very few
close to supporting the required standards a priori!

EKT TEKMHPIALHS LL. openarchwes gr
NATIONAL G kdgltlllb
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EuropanalLocal (http://vT/WW.edIocaI.eu)
In Greece

* Verial Central Public Library

« Partner and Regional content coordinator, provider

and aggregator during the Europeanal.ocal project
(June 2009 — June 2011)

« Corporate bodies

— lonian University / Laboratory on Digital Libraries and
Electronic Publishing, openarchives.gr, National
Documentation Centre (EKT)

 The EDLocalGR Team
— VCPL employees and external (scientific) cooperators

TEKMHPIALHS LL. openarchwes gr
NATIONAL G kdgltlllb

DOCUMENTATION
CENTRE
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Current activities

« Testing metadata harvesting period has started in
March 2010 for the Rhine release of Europeana

* The Greek repositories have to transform their
metadata to European Semantic Elements (ESE)
profile and export the metadata output via OAI-PMH
to VCPL

 VCPL is responsible to harvest the metadata output
and to provide it to Europeana

« Europeanalocal conference, Oct. 19, 2010,
EKT/NHRF

AR openarchives.gr SEo GRENTPIS
EKT :hr:":::s: :; LLL. G P ek digital libra 9 ‘7'_ SBIBAI0GHKH

DOCUMENTATION rch engine SBEPOQIAZ
CENTRE

Greek FOSS Conference 2010, National Technical University of Athens, 14-15 May 2010



— == \1'
N

Harvesting tools

The EDLocalGR team in cooperation with EKT has
launched tools for:

ESE Compliance
Batch import of the ESE elements
DSpace OAI-PMH support for ESE

« Support for legacy digital libraries
« Aggregation

FEKMRPIAES &L. openarchives.gr gso. graalimsm
EAI s o ngie e Z8EPOIAZ

Greek FOSS Conference 2010, National Technical University of Athens, 14-15 May 2010



ESE Compliance

* DSpace plugin for ESE has been developed
(available at http://vbanos.gr/?p=189)

* The first step in the process is to use the Europeana
XML Namespace http://europeana.eu/schemas/ese/
and augment existing systems’ configuration in order
to support the additional ESE elements

* The following slides illustrate a sample metadata set
for a specific record from the VCPL digital repository
using DC and ESE formats

Moo openarchives.gr SEo GRENTPIS
= T
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CENTRE
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Batch import of the ESE elements (1)

« After mplementing ESE support, the repository has to

be populated with the appropriate metadata values,
manually or automatically

* Due to the wide usage of the DSpace software
among almost all digital repositories, the focus has
been the implementation of tools for this specific

platform
Moo openarchives.gr SEo GRENTPIS
EKT NATLONAL LLL. ka ol raries Bl SBBH0OHKH
B(xssﬂagoz rch engine i SBEPQIAZ
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Batch import of the ESE elements (2)

 EKT has developed a DSpace plugin written in Java,
capable of the addition of the Europeana schema in
any DSpace repository and the automated completion
of the metadata fields

 Alternative, a simpler PHP Metadata Updater script
has been implemented in order to allow the batch
Insertion of ESE metadata in existing DC records
(http://vbanos.gr/?p=189)

Moo openarchives.gr SEo GRENTPIS
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DSpace OAI-PMH support for ESE

* The last step Is the the modification of the OAI-PMH

Interface in order to export not only DC but also ESE
metadata

« DSpace Crosswalks Plugin, which implements these
features, has been launched and it is available at
http://vbanos.gr/?p=189
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Current harvesting results (May 2010)

 All content providers
— Fully support ESE

— Have been tested successfully with the Europeana
Content Checker

— Have been harvested successfully by the VCPL
Aggregator and by the Europeana aggregator
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openarchives.gr

« Search engine for Greek digital libraries

« Contains, among others: undergraduate & graduate
theses, doctoral dissertations, scientific publications,
historical documents, newspaper and magazine
archives.

« Aims to promote open access in Greece and
contribute to the dissemination of the scientific /
research output and cultural heritage of the country.
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openarchives.gr

* Indexes 41 individual digital libraries, ~ 350.000
documents

* 6.000 unigue visitors per day

« Supports interoperability through OpenSearch & RSS
protocols. OAI-PMH support is under construction.
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Pandektis

11 archival collections of historical and cultural material

« Paintings, Monuments, Inscriptions, Portraits,
lllustrations, Manuscripts, ...

« Material is the output of research by the humanities
Institutes of the National Hellenic Research Foundation

> 35000 metadata records
e > 20000 digital assets

* Repository (http://pandektis.ekt.gr) built using DSpace
with important extensions — live since December 2007

TEKMHPIALHS LL. openarchwes gr
NATIONAL G kdgltlllb

DOCUMENTATION rch engine
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Pandektis

* Integration of heterogeneous sources (11 totally
different database schemas) to a unifying central
schema

« Standards-compliant schema: application profile based
on Qualified Dublin Core

* Employed software tools for schema matching and
automated data cleaning tools to make development
feasible with reasonable cost

« Content to be added to Rhine release of Europeana —
almost painless integration!

EKT TEKMHPIALHS LL. openarchives.gr
NATIONAL L Greek digital libraries

DOCUMENTATION search engine
CENTRE
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The role of FOSS

« Collaborative development and enhancement of tools
(e.g., DSpace Europeana plugin)

 Avallability of robust platforms (e.g., DSpace, Fedora,
EPrints)

* No need to build custom, ad-hoc, proprietary solutions

) openarchives.gr SEo GRENTPIS
THRMRHazAX &L. obek Sttt iotanizs D SHBHOGHHK
w;wwoz search engine ' on' 3 SBEPQIAZ
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How FOSS developers can benefit
from open repositories data

« Easy access through

— Harvesting: retrieve/download of the entire repository
metadata (or selected predefined subsets)

— Meta-search: online execution of specific query

e Harvesting standards: OAI-PMH, any XML schema
supported

« Meta-search standards: SRU/W, Z239.50

NSREOKIHIF) openarchives.gr SEo i KENTPIKH
TEKMHPIQLHE uX . =
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CENTRE TEXNOAOTIKO EKTAIAEYTIKO!
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How FOSS developers can benefit
from open repositories data

 Utilisation of repository data in third-party applications -

anything imaginable...!

* Integration of repositories in SOA-based information

systems
— Educational / learning applications

— Distributed workflows involving e.g., content generation,
distribution
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How FOSS developers can benefit
from open repositories data

E-Publishing

Content
VLE / LMS (0 3{ M) Workflow

1 1 !
- = =

Repositories
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Thank you!

nhoussos AT ekt.gr
kstamatis AT ekt.gr
esachin AT ekt.gr
vbanos AT gmail.com
koulouris.a AT gmail.com
loannis AT libver.gr

”\L. openarchives.gr I
Greek digital libraries ’,,_NF'

search engine ]
TEXNOAOTIKO EKTAIAEYTIKO' M
IAPYMA AOHNAE i

Greek FOSS Conference 2010, National Technical University of Athens, 14-15 May 2010

_KENTPIKH

SBIBNOGHKH
ZBEPOIAS



