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Nanotechnology Lab LTFN: A Competence Center & DIH

®  Multidisciplinary Team
of 30 Expert Scientists in 2500 m?
®  HOPE-Association of Greek Companies &
Agreements with >1200 Companies Worldwide
®  Nano-Net Network (>670 Entities Worldwide
® Digital Innovation Hub, 10 Pilot Lines
® EIB & GOV Investment (>50 M€) for
Extension

Core Competences & Excellence

®  Thin Film Technologies & Nanoengineering

®  Organic & Printed Electronics & Photonics

®  Nanomedicine & Nanobiotechnology

®  Nanometrology & Optical Technology

®  Computational/Modelling at Nano-/Micro-
/Macro-Scale

o Intelligent R2R/S2S PilotLines

o NanoManufacturing by OVPD, CVD,
PVD Pilot Lines

o NanoBio-Fabrication of Novel Systems
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Meplexopeva

Epyaotriipto Navotexvoloyioc LTFN: Eupwraikdg NoAog Navotexvoloyiog,
Wnowaknc Katvotopiag, Néwv Texvoloyiwv & Mpoioviwv ota Opyavika HAEKTpoviKA

Horizon 2020 pe_wwey

6 Eupwnaikad Epya kot ZUVEPYAOLEC
yla tnv Avantuén tng Navo- Wnouakng & Mpaoivnc Biopnxaviog

= SmartLine: To Epyootdcio tou MéAAovtog otnv Biopnxavia twv OH

= CORNET: NeptpBaiAov Avoiktic Kawvotopiog yia tnv Napaywyn twv OH

= RealNano: TexvoAoyiec Navo-Xapaktnpiopol & Wndraknc Napaywync yia OH
= FF2S: Open Innovation Test Bed otnv Biwoiun Avantuén & NMpaowvn Biopnxovia
= MUSICODE: Movtehomnoinon OH os NepipdAAov Avolktic Kawvotopiog

= panoMECommons: MpwtokoAAa MnxavikoUu Navo-XapaktnpLlopou yia T

Bropnyxaviot Ayypung

= NANOTEXNOLOGY multi-event: 19 Xpovia otn Oecoalovikn

Juvévteuén Turou, 15/06/2021



LTFN otnv Avamntuén mg Navo- Wnoakni¢ & Npdovng Blopnxaviag OH
(6 EU Epsuvntika Npoypdappata, >40M€, 52 Eupwnaikoi Dopeic) E::ﬂ

Real-Time NanoCharacterization Tools
2020-2023
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6 EU Epsuvntika Mpoypappata, >40M€, 52 Evpwrnaikoi @opeig
(36 Bliopnxavikoi & 17 Epeuvntikoi - Akadnpaikoi), 9 EAAnvikot @opeic
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Flexible Printed Organic Electronics will Revolutionize our lives

Energy, Energy Autonomy Flexible Displays

Flexible Lighting (OLEDs)

Sensors, Biosensors, RFIDs, Smart Packaging

2
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Energy Efficient Buildings Greenhouses Moblllty
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How to Upscale Innovations in OEs from Lab to Large Scale and

Accelerate Business Uptake?

From Lab scale Innovations....

... and to Commercial Products!

€

Mainly Universities, Research Institutes

.. to Large Scale Manufacturing...

Research Institutes, SMEs, Industries
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Main Challenges on the road to Commercialization...

Organic Photovoltaic — OPV

P3HT:PCEM

PEDOT:PSS  transport layer

o transparent anode
PET, PEN flexible substrate @~ =00 smmmeemeeeeeees

Organic Transistor (OFET)-based Biosensor

-V
| I r\
(]
= Bio-Functionalization process

Typical: L = 30-80pum, W = 1000pm

Challenges for Materials
Synthesis of OSCs of high performance and stability

Upscaling of materials in high quantities (>kg scale?)
. Eliminate deviations in different material batches

Challenges for Manufacturing
Scalable Processes (R2R Printing, Vacuum)

Reliable (repeatable with homogeneity in properties)
High Yield (max functional devices, zero defects)
Cost Effective (min use of resources & material waste)

over the CYTOP passivation layer
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H2020 ﬁactory Ef the Euture SmartLine (2017-2020)

Title: Smart in-line metrology and control for boosting the yield and quality of
high-volume manufacturing of Organic Electronics (SmartLine)

Type: Innovation Action

Work programme: H2020-FOF-08-2017 (In-line measurement and control for micro-/nano-
enabled high-volume manufacturing for enhanced reliability)

Duration: 3+ years (1 September 2017 - 30 Nov 2020)

Total Budget: 5.424.875 Euros

Project Website: http://smartline-project.eu

M18 Consortium & Review Meetings, Munich

- This projecthas received funding from the European Union's HORIZON 2020 research and innovation programme under Grant AgreementNo 768707.
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Building the Factory of the Future for FPEs Manufacturing

H2020 FoF Project SmartLine 2017-2021 (www.smartline-project.eu)
W High Quality and Efficient

Metrology Tools & Methodologies

Ith d
S, Manufacturing Processes

Spectroscopic
|}
“--- DEt Ellipsometry (SE)
Raman

. .mﬁn Spectroscopy (RS)

: AT=C Reflectometry
- Knowledge is key TOO|S (REF)

Feedback & Process Control Platform
IBS Interferometer t “ ‘
chien [npety WSI e r es
(W) OVPD o Validation of Products
ilot Line Quali
: uality
") URAG US Eddy Current Tool — ._ %
(& Instrumenns (EC) — il @ s
" ' IWEM'H\!
L Methodologies for IANTRKLUIT
ltfn In-line
KiRgtechnclogy Lot Measurements & éfn
Modelling Tools ‘

- This projecthas received funding from the European Union's HORIZON 2020 research and innovation programme under Grant AgreementNo 768707.
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Towards Intelligent & Digital NanoManufacturing

Feedback to the Manufacturing Line for Process Control

, v Fpen nnovation W
Y =) EnvironmentDatabases @ ST « System (Al, ML)

Control Platform

, Printin Drying #2 Laser Encapsu End
u:“(’:»ilrlld Cleaning Treatment Prmtln g #3 Drylng #3 Tools Structuring lation vl\:l\.lzlcll
Synthesis - Structure - Property Relations Process Optimization

Thickness (nm) Ensure Thickness homogeneity

Optical/Electrical properties Maintain Properties stability

Quality of surface patterning Keep Film/Device Reproducibility

Structure & Composition Enable Fault detection

Blend Morphology Eliminate Batch-to-Batch variations
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Unique R2R Pilot to Production Line for OEs Manufacturing

Roll-to-Roll Printing Pilot to Production Line

' ik

o Nl

4axis Slot Die Automated In-Line In-Line Eddy Current | . \vs; Inline Optical Imaging PL  In-line LBIC

Coating Station with Reflectometer Tool Metrology (SE,
Camera Registration |_< Raman)

In-Line & Real-Time
Communication to the Pilot Line

- Smart i,peaL Intelligent Digital Metrology

A foet

I ORGANIC ELECTRONIC TECHNOLOGIES

oul] Control Platform
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R2R Pilot Line equipped with Robust In-line Metrology Technologies

In-line Spectroscopic Ellipsometry

Raman Shift {em”)

2 8 8 8 8 8
8@ 2 ¥ 8 & B
300 25

| |[P3HT main in-plane Raman modes.
o _ Measurement Time 200 ms
_ 200 17 % Spectral Range: 1.5-6.5 eV
S 7]
s w -
> = k- |
E :
2 - =
= L]
- 100 08 =
4
1350 1400 1450 1500 1550 0 1 0.0 In-line Raman Spectrosco py
Raman Shift (cm™) = = = =] =] =]
i = 2 = = =
Raman Shift (em™)
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Inhomogeneities in R2R Printing of transparent electrodes

Scan parallel to the Roling direction Thickness inhomogeneities
Homogeneous Large scale Printing (?) between different stripes

@ Consistent thickness distribution parallel to the web.
37.16+0.93 (33.5min = 41.2 max)
Alnhnmageneaus thickness profile perpendicular to the web
40.8+ 4.6 (31.6min- 50.6 max)
Thickness inhomogeneity may be attributed to:
= Slot Die Misalignment ?
= Variation on driers static pressure overarea ?

Fully Coated PET/IMI/AZO
0.25x8.3m
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How to Manage, Analyze, Evaluate, Save,.... (giga)Metrology Data?

Total Measured length: 5 m
Number of Spectra > 5000

Point Measurement Dataset Size=» 50kB/spectra
Full Measurement Dataset Size = 5000*50kB = 250000 kB = 250MB!!

Data Output from 1 Sensor: 50MB / meter Printed Roll!

TRACEABILITY ANALYSIS Validation
Capture complete OE Explore property / process Follow standard protocols and
process information relationships ensure error-free reports

Set up

workflows for
protocols

Connect
machines
o 9 @
‘ Workflow
ANSYS GRANTA Project data
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H2020 RealNano (2020-2023)

Title: In-line and Real-time Nano-characterization technologies for the high
Yield Manufacturing of Flexible Organic Electronics (RealNano)

» Type: Research and Innovation Action (RIA)
 Work programme: H2020-DT-NMBP-08-2019

* Duration: 36 Months (01/03/2020 — 28/02/2023)
+ Total Budget: 4.978.750 Euros

« Consortium: 10 Partners from 6 EU countries

RealNano Kick-Off Meeting Tuesday
31 March 2020

LBIC tool

Database and

digitisation of *
protocols > L IVANM.
GRANTA  § N COPT.NRW
3 -afelim
; g L BoPL tool &t
OVPD PPL %] \ .
<5 >JAPEC
R2R equipme P
manufacturer °
00006006000

-3 Nano|Net

Automotive
This project has received funding from the European Union's HORIZON 2020 research and
innovation programme under Grant Agreement No 862442.
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To RealNano otnv Aviyveuvon tou COVID-19

September 2020:

EU research and innovation in action against the Coronavirus: Funding, Results and Impact”

"RealNano is an example of a project that successfully reoriented its activities to focus on the
manufacturing of low cost and printable biosensors to detect the coronavirus."

EU research and innovation in

action against the coronavirus:
funding, results and impact

*Knowledge ond innovation save lives. Since the start of the COVID-19 outhreat

£ - [T L8

i wid fnovation hos b ar Ao AE A iE e s e el o B s e pa g
EU research VLo LIS LAEE] O O O FMoSE FTDGCLEN LOGhS 1D CHLE
. ' 14 iF wrll Aales raviiFs el ifiaae BAa mrmalar AFrrrarne Ak A
.' 2 QIseqse. AnNd IL Wil QIS0 Drovide SNUDons 10 MOyor Conce iC I,
Brrridlines wiadssre rediev rrvikeve el vilictie B " &
JTOMLUNE WOrkKers, poiicy moKers arng na g e

S s
VELC > L0 COATE

This projecthas received funding from the European Union's Horizon 2020 research and innovation programme
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RealNano Contribution to EU COVID-19 Task Force

BIOSENSORS for Electrochemical De”tection of Covid-19

Characterization of selected steps of Production with RealNano Tools

dA'oet

e=mmmmm - Specifications Upscaling of
Functional Characterization ¢==m  p(oduyction

of Product

\
Itfn EENane @lomed

Nangtechnology Lab
v

Lab scale
Proof of Concept

Bi f NP Glyc.

LCs

SPCE
\\0,0

.-H\//‘\ >-} i

Biofunctionalization of Working Electrode (SPCE)

Upscaling of Production and
Characterization with RealNano tools

Screen Printed Biosensors

Square-Wave Voltammetry (92 Hrz)
T T T

f

vvvvvvv

DLS measurement of
Biofunctionalized NPs

S
H
Current (A)
o o o o o o o
s o o

-0.2 0.0
Potential Applied VS Ag/AgCI (V)
Square-Wave

Voltammetry

v e
Syt Screen Printing
and Co-design

Electrochemical Detection of Covid-19 Ag
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Demonstration & Applications to Consumer Products

Printed Biosensing Devices

* Assessment of the nano-scale precision characterization with the RealNano tools

* Biofunctionalized nanomaterials and Printed Biosensors (chemical structure, biomaterial nanolayer
thickness, Biofunctionalization dynamics) (BL, OET)

i

._ i i Automotive
Baaie = (OPVs for exterior, OLEDs in interior)

-

PEN/PET

Mediterranean Greenhouses
(Energy Harvesting by Semitransparent OPV Panels)
~ N —

e —
—
# :.
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Open Innovation Environment: CORNET (2018-2021)

Multiscale Modelling and Characterization to Optimize the Manufacturing
Processes of Organic Electronics Materials and Devices (CORNET)

; a
{ k,
%
£

L
"

Itfn cornet-project.eu
S Se=lw il @ e, pro)

Coordinator T Multiscale Characterization (optical,
l /\ P E \//\ !IP ﬁ"! electrical, structural, etc)
"-‘ LINIVERSITY O J

. FLUXiM @

Large Scale Manufacturing
(R2R Printing, OVPD)

Multiscale Modelling
(Ab-initio, MD, MC, Mesoscopic,
Compact, Device)

nal Physical Laboratory

This projecthas received funding from the European Union's HORIZON 2020 research and innovation programme under Grant AgreementNo 760949.
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FlexFunction2Sustain (8]11:3(2020-2024)

Open Innovation Ecosystem for Sustainable Nano-Functionalized Plastic and
Paper Surfaces and Membranes (FF2S)

Sustainable innovation
services for SME

- L

Sustainable Plastic and Surfaces & o Optical films ==

smart packagin aper electronics membranes for security -
packaging pap in bio application and design FLEX FUNCTION £

SUSTAIN

Lab-2-fab facilities for
development and upscaling

Testing + verification of

circularity and safety Prototyping, piloting and

transfer to production ’ -
. bio- maximized
(selective) surface area for
permeability sensors L in-line quality control ’
antimicrobial
mechanical

Electrical [e=Stance
conductivit;
Optical
properties
Access to networks (Bio)polymer webs

Paper

ad

L Design of materials, ’

surfaces and sustainable
products

chemical
and corrosion
resistance

Electrochemical
energy storage

L Access to customers ’

Polymer membranes andsLnpijchains

’ L dovelopmentfunds. ’q[ Business education 1 ,L Standardisation and J-/ Unique Pilot Lines for Organic
regulation

Electronics Manufacturing Y 4

P
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- This project has received funding fromthe European Union's HORIZON 2020 research and innovation programme under Grant Agreement No 862156.
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H2020 MUSICODE (2021-2025)

“An Experimentally-validated Multi-scale Materials, Process and Device Modeling & Design Platform enabling
non-expert access to Open Innovation in the Organic and Large area Electronics Industry (MUSICODE)

H2020 Call DT-NMBP-11-2020 “Open Innovation Platform for Materials Modelling”
10 Partners from 5 EU Countries

[ ]
UNIVERSITY OF 1'“““"“ £ . J,,ﬂﬁ- @m USIGBQQ acet J
UNIVERSITY OF ﬂ(IT ‘%3 ¥ T

SURREY *’x’! _ _ -
[IOANNINA :
OANNIN Sar open innovation platform (A
%'% @ - = ‘
W tnful[glu;lab —‘ 4 i = =

\nsys
J)\PEVA

§, e
https:/fmusicode.eu
* FLUXiM Horizon 2020
n m I Eurgpean Unlon funding
for Research & innovation

MUSICODE Objectives:

O1: Validated multiscale modelling workflows for OLAE materials, processing, and devices.

02: Ontology-based integrated modelling platform for workflow design, execution, data management.

03: Cooperation with stakeholders (Marketplaces and HPCs) for complete customer offer.

O4: Implementation for industrial manufacturing of OPV & OLED and demonstration in applications.
i

This project has received funding from the European Union's HORIZON 2020 research and innovation programme under Grant Agreement No 953187.
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H2020 NANOMECOMMONS (2021-2024)

Nanocharacterization Protocols in EU Scale

“Harmonization of EU-wide Nanomechanics Protocols and relevant data exchange procedures, across
representative cases; Standardization, Interoperability, Data workflow” (NANOMECOMMONS)

H2020 DT-NMBP-35-2020 “Towards harmonized characterization protocols in NMBP

19 Partners from 10 EU Countries
NTUA, UNIROMAS3, SINTEF, AUTh, MUL, CSIC, IRES, Fraunhofer, GCL, ESRF, CNAT, Granta, KEY, TRT, CRF, OET, BASF, CONIFY, MESA

N/
NanoMECommons
==ROMA N /N
s |8 A . SINTEF éjﬁm WS
f NIVERSITA DEGLI S'IUDI
e T —
[ ] P
0O=-BASF S\ e
We create chemistry cglnclow M@@ jeatlET

Huherinlsﬁciencem ... CS lc IRES} % FraunhO‘fer

WHIVERSITAT
WLEOBEN W wm

AMVKEYSIGHT THALES FCA © ‘NDEt

TECHNOLOGIES 3 +we can all trust

NanoMECoOMMonNs

This project has received funding from the European Union's HORIZON 2020 research and
innovation programme under Grant Agreement No 952869.
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CORNET Open Innovation Environment Platform (Digital Marketplace)

Open Innovatlon Enwronment

ORNET's unique novat ent (OIE) Plat

EPP?
oy o

Fnu-lqul thiar Fraure

&Q EFFRA !;

.
EUROPEAN FACTORIES OF THE FUTURE. ; “*
. RESEARCH ASSOCIATION ﬂ *
v Industries post Challenges & _
Requests HOPE-A 3‘;{’5 Nano|Net
‘/ |nnOV8tO rs |dent|fy mfmmﬁmm M? 3‘:{0 thematic research network
Capacities

v" Infrastructure List

Multiscale
Characterization

Instant Messaging
and emailing

v" Immediate Contact between Entities
v Fast Access
v Building of Synergies & Collaborations

v' Instant messag_i'ng ) Multiscale Large Scale
v' Contacts Identification Modelling Manufacturing
v" Posting of success stories

v

BestPractices Listing

Join the CORNET Platform:

-This project has received funding from the European Union's HORIZON 2020 research and innovation programme under Grant Agreement No 760949. https //WWW corne t-p rOjeCt_e U/Oie/i nde X. php
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Presenter
Presentation Notes
The platform is practically an Innovation Hub were the users can interconnet to solve common problems in the OLAE field 
Communication Platform with a series of tools to enable a personalized communication between the users 
It contains Competence & Activities Catalogues & Infrastructure Lists of the registered Companies and Institutes 
Mobility and Training activities in the future



NANOTEXNOLOGY 2021 (3-10 July 2021), nanotexnology.com
_,

® Organized annually since 2004, Bringing > 800 experts
from >60 Countries
® Hybrid event during COVID-19 Pandemic supporting
on-line Participation from all over World
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SID JULY 2021, THESSALONIKI, GREECE
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 isror AN N Al DU 1ssonpsll exeopal Www.nanotexnology.com
T o8 2013 78k 2001 3ty 2021
18" International Conference in Nanosciences & Nanotechnologies, 6-9 July
(Parallel[Events/a'SpecialWorkshops)
*W1: Nanoelectronics, Photonics, Plasmonics & NanoEnergy + Computational Modeling of Materials & Devices *
: +W2: Nanomaterials, Fabrication, Engineering & Construction + New Business Development & Commercialization *
> +W3: Nanomedicine + Special Workshop on EU Prajects
+W4; Biosensors & Bioelectronics * + Matchmaking Event
*W5: Graphene & Related Materials * + and many more to be announced...

*common in all NANOTEXNOLOGY events.

14" International Symposium on Flexible Organic Electronics, 5-8 July
{Werkshops/a'Sessions]

+ OLAE Materials + Computational Modeling of Materials & Devices *

N + OPVs & Perovskite PVs * New Business Development & Commercialization *
+OLEDs, OTFTs & Sensors « Special Workshop on EU Projects
+Smart Textiles, Wearables & loT * Matchmaking Event
»Graphene & 2D Materials * »and many more to be announced...
* Biosensors & Bioelectronics *

* common i all NANOTEXNDLOGY events.

4" Int. Conference on 30 Printing, 30 Bioprinting, Digital & Additive Manufacturing, 7-8 July

+3D Printing * Materials, Functionalities, Architectures + 2D to 3D Printing » 3D Bioprinting « Cell Printing Technologies * Bioinks
+ Additive Manufacturing * R2R Printing Processes » Ultra Fast Pulsed Lasers processing, tools, photonics, etc.
« Digital Manufacturing & Applications + Gas transport & Vacuum Processes « Pilot Lines etc.

15 Int. Summer Schools on Nanotechnologies, Organic Electronics & Nanomedicine, 3-10 luly

Sthoots) [Schools|Programiinclutes

: *School 1: Nanosciences & Nanotechnologies = Parallel Workshops/Schools * Fix-and-attend Lectures
+5chool 2: Organic Electronics + Tutorials & Demonstration Lessons + Poster Session
+5chool 3: Nanomedicine «Gain 3 ECTS Credits

* Materials, Chemicals & Inks « Fabrication & Manufacturing Eqmpment 3D Printing - 3DBmprmnng
Metrn!ngy& Instrumentation Syslems Drgimc& Printed + Photonics & anics
dicine & Pharma + § 1 bles - loT + Smart Packaging * Applications * Services, etc.

s more Informatior
3 ISFOE21: Dr. A. L " kis, A om), T: +30 ZZ‘WQSBZMBGJB‘
NN21: Dr. C. Gravalidis, A. Theods y.com), T: +30 ol
13D21: Dr. A, Laskarakis, Or. C. eranms AT um) T: 430 2310 1
ISSON21: Dr. C. Gravalidis, A. T: 430 231
EXPO21: A Theodesiou T: 430

Organized by: éfﬂ. Bk N(J”vh“:‘t Z/REAL Smnr+e ::j; i OPE-A | 2 5.

Organic Electronics & Nanomedicine, 4 — 11 July 2020, Thessaloniki, Greece
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