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1.0 INTRODUCTION

CORNET is an ambitious project submitted to the H2020 Call NMBP-07-2017, that will develop a
unique EU Open Innovation Environment (OIE) covering the triangle of manufacturing, modeling
and experimentation in order to optimize the Organic/Large Area Electronic (OE) materials,
materials' behaviour and nano-devices (OPVs, PPVs, OLEDs) manufacturing processes. This will be
achieved by linking the nanostructure features with the macroscopic functionality through
multiscale (nano to macro) characterization and modeling. This will strongly impact the fast and
reliable development of new materials, devices and will enable control of the related production
processes (R2R printing and gas transport (OVPD)) to fabricate tailored OE devices and systems to
demonstrate industrial applications (e.g. automotive, greenhouses).

Partners include: Aristotle University of Thessaloniki (Coordinator), Nanotechnology Lab LTFN,
National Physical Laboratory UK, University of Surrey, Organic Electronic Technologies OET, Centro
Ricerche Fiat, University of loannina, Centre National de la Recerche Scientifique CNRS, Granta
Design, Fluxim, Hellenic Organic and Printed Electronics Association HOPE-A, AIXTRON.

The goal of this deliverable is to develop a sustainable database to host reference material data for
the wider Organic Electronics ecosystem (academia, supply chain members across various platfroms
and end-uses). The database has been implemented using the GRANTA MI materials information
management system. This system has been developed over 15+ years to host materials information
for manufacturing organizations using materials from classes such as metals, advanced polymer
composites, ceramics, biological, etc., in domains such as aeorspace, automotive electronics,
biomedical, energy, consumer goods, transport, among others.
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2.0 CORNET Database Implementation, Alpha Version

There are three sources of data generated/collected in the CORNET project:

1. Modelling and simulation data produced by modelling software
2. Experimental data produced by machines and sensors

3. Device performance KPI’s,

modelled/theorectical data

which may be a combination of measured/actual

and

Table 2.1 summarizes partner capability in terms of characterization, modelling, and manufacturing,
and specific methods/codes which are in themselves sources of data.

TABLE 2.1 Partner characterization capabilities relevant to the CORNET project

Partner

AUTh

USUR
uol
NPL

CNRS

Fluxim

OET

Aixtron
CRF

Characterization Tools

SE, RS, PL, AFM, XRR, XRD, XPS, WVTR,

CA, NI, SEM, TEM, Electrical,
Nanoindentation

Optical, PL, AFM, SEM, TEM, CA, Solar

Sim. EQE, Electrical
SEM, TEM, Reflectance
AFM, LBIC, PL, RS, WVTR, Stability
measurements, metrology
SE, AFM, etc.

Electrical characterization: CV, TEL,
Impedance Spectrosc, CELIV

Stability measurements, Solar simutator, In-

line optical metrology
Electrical characterization
SEM, AFM, Profilometry

Modelling Approaches

DFT, models for optical & optical
engineering, electrical, mechanical

SILVACO, COMSOL, charge
transport, optical device

MD, Mesoscopic, Charge transport
20 Finite Element Device mod
charge transp. simulation
Compact Modelling

Electro-optical device stack and large
area simulation

Modelling of SE, RS spectra

OLED process software
Modelling for materials & stability in
real conditions

Manufacturing

R2R & S28S printing pilot lines, OVPD pilot line for
fabrication of OPV, PPV, OLED

Fabrication OPV, PPV, OLED

Computational modelling cluster
& validation, standardization
Compact modeliing for devices
Simulation tools for OPVs, OLEDs, test meas. of
electrical properties

R2R fabrication of OPV, PPV, OLEDs by unique
pilot lines. optical metrology
OVPD systems, process for OLEDs

Industrial testing of components and surfaces for
automotive applications
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Figure 1.1 Use cases for managed materials information and data

Figure 1.1 illustrates various design decisions which materials and process information gleaned from
characterization methods readily supports. The representative tasks include early design decisions
such as material selection, to structured data required for detailed finite element design.
Characterization with appropriate meta-data (or pedigree), data quality assurance and associated
measure of uncertainty enable confidence in decision-making and reduces design iteration failure.
When characterization is managed in a centralized database system, the savings are extended to
elimination of lost test data, reduced time engineers/scientists spend searching for
data/information, and reduced time spent rolling-up and analyzing data.?

3 S Warde, R Painter, D Williams, A Fairfull, W Marsden, 2012, The Business Case for Materials Information
Technology, Granta Design.
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Figure 1.2 Illustratration of the OIE Materials Database system used in the CORNET project

Figure 1.2 illustrates the main components of the manterials information management system
(GRANTA M) implemented for the CORNET project: i) relational database which supports full
traceability by creating meaningful links between database tables; ii) underpinning the database is
a schema specific to the material (e.g. metals), processing (e.g. additive manufacturing) domain, and
sector (e.g. OE); iii) import capability from machines and other reference databases; iv) analysis
tools for exploring structure/property/process/performance relationships; v) custom reporting for
qualification, validation, sustainability analysis, etc.; vii) workflow for tracking data as it is imported,
stored, analyzed, reported against, sign-off and quality control, exported for use in specific design
environment tools. The database will have a live link from the OIE Web Interface.

Implementation

All CORNET partners participated in weekly webex meetings during the period of March to June
2018, to structure the schema, record views, tables for the database, and to collect use cases for
the OE industry, led by Materials Information Management Consultants from Granta Design. A
schema will contain several tables detailing materials, process, part pedigree, characterization data
(physical and virtual), which can add up to hundreds of attributes (often totalling over 1000
attributes for a given material domain for a specific sector).

10
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Figure 2.1 CORNET device record example demonstrating graphical data and links between tables

Figure 2.1 shows a screen shot of a device table and test record, demonstrating the control of
functional data within the database and links between tables for traceability. This view was

designed with the cooperation of partners for the OE industry. Figure 2.2 shows a screen shot of
the homepage for the project database, enabling filtering on devices, layers and materials.

Filter by properties

Figure 2.2 CORNET project database homepage
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Next Steps

D2.1 represents the initiation of work to develop the CORNET database in preparation for public
release at the end of the project. The following steps outline the work to release the database at

the end of the project:

1. Database requirements survey (Months 1-6):

Specifications with partners

Schema development for characterization methodology collection
Storage strategy for measurement, modelling output

2. Database infrastructure development (Months 1-30):
Data models for multi-technique characterization
Metadata to support protocols

Performance for wider industry access

3. Database population (Months 1-36):
Characterization data population and protocols development
Development of reports to support the OE use cases
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