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1. DESCRIPTION OF THE DELIVERABLE CONTENT AND PURPOSE

A public project website was created (https://www.mmama.eu/). The homepage is
presented below:

y [ Home

< cfe https:;//www.mmama.eu

MMAMA, Microwave Microscopy for Advanced and Efficient
Materials Analysis and Production

01/30/2018
THE ME MEETING WILL BE ORGANISED BY
‘l’ ‘ l’A‘L’A 4 . A METAS

Al participants of MMANA project will meat
in

+Read more

TODAY'S CHALLENGES

i/ < K OFF MEETING
MMAMA'S OBJECTIVES The Kick O meeting was held in Brussels on
%

OVERALL STRATEGY OF THE y +Read more
WORKPLAN

DISSEMINATION & PROJECT
RESULTS

CONSORTIUM
ACKNOWLEDGEMENT
NEWS

DATA PORTAL

Products which require complicated material systems and nanoscale structural organization,
e.g. third-generation solar cells, are often difficult to develop.

This is because electronic properties of bulk semiconductors are often masked or at least strongly superimposed by material
interface properties. Additionally these interface properties are also complex and thus make product design difficult

This project aims at solving this problem by offering a nanoscale characterization platform for the European manufacturers
of coatings, photovoltaic cells, and semi-conductor circuits. It is proposed fo use a combination of scanning microwave
microscopes. dielectric resonators, and simulation to measure the material and interface properties of complicated
material systems and nano-structures. A metrological system of cross-checks between different instruments, models and
simulations with associated error bars is indisnensable for obtaining trustworthy results. Scannina microwave measurements

This tool will help the partners to disseminate about the project aim, related events and
main results generated during the project. Also it will allow direct access to information
related to the consortium, the people and research teams involved and their specific
expertise (see dedicated section ‘Consortium’).

The website will be updated on a regular basis and additional sections will be created as
soon as the first results will be generated. Of course the consent of all partners for proper
will be necessary for good IPR management, following the rules described in the
Consortium Agreement. The structure of the website is currently composed of 8 sections
which are listed and described below with some screen copies to illustrate.

o Todays’ Challenge: Section dedicated to global overview of main technological
bottlenecks in the field, new alternatives to be developed notably through MMAMA
project and putative applications of MMAMA results. To be updated on a yearly
basis or as soon as technological modifications (internal or external to this H2020
project);
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o MMAMA'’s objectives: Section describing the main objectives. To be updated if
changes are necessary and made through modification of the Description of action
(after Amendment validation by the European Commission);

[ MMAMA's objectives %

€ Cc N https://www.mmama.eu/mmamas-objectives/

Home > MMAMA's objectives

MMAMA's objectives

MMA MA The main objectives of MMAMA project are

- D of Scanning (SMM) towards high performance including spatial electrical resolution, bandwidth (frequency range). and

different forms of microwave probes

- Extending measurements capabilities of SMM including sample size, temperature and environmental_ stability. and development for new calibration routines.

TODAY'S CHALLENGES

- Establishing electromagnetic 30 models and software modules for advanced materials including modelling platform.

LA QAT « Validation of the high frequency characterisation technology through the fabrication and the characterisation of reference materials and structures.
OVERALL STRATEGY OF THE

WORKPLAN

« Demonstration of multi-scale microwave imaging technologies at pilot scale for in-line and off-line production

- Development of standard operating procedures and implementation of open access environment
DISSEMINATION & PROJECT
RESULTS

CONSORTIUM
ACKNOWLEDGEMENT

NEWS

This projest has received funding from the European Union's Horizen 2020 researsh and innevation programme.
under grant agresment No 761036,
DATA PORTAL

o MMAMA's overall strategy of the workplan: Section presenting the structure of the
workprogram of the project. To be updated if significant changes are necessary
(for example changes in WP leadership or the consortium composition) and made
through modification of the Description of action (after Amendment validation by
the European Commission);

[ Overall strategy of the wie X

€ > C i @ https//www.mmama.eu,

Home  News  Contact  Seamh  RSS

Home > Overall strategy of the workpian

Overall strategy of the workplan

The MMAMA strategy is structured around height blocks of activities over a frimetime of 36 months. Each of them are led by experts with recognized track record in their field. All
activities will be Supported by a specific Project management block (WPS, led by the Coordinator)

MMAMA

TODAY'S CHALLENGES bar

ment of SMM technology on elect
yandwic d microwa b8

MMAMA'S OBJECTIVES

OVERALL STRATEGY OF THE
WORKPLAN

DISSEMINATION & PROJECT

RESULTS WP4; Fabrication and characterization of reference
materials and sts idation of SMM.
CONSORTIUM
ACKNOWLEDGEMENT
NEWS

DATA PORTAL

[ e J

[ WPB: Project management }
s -

This project has received funding from the European Union's Horizon 2020 research and innowation programme
under grant agreement o 761036.
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o Dissemination & project results: Section dedicated to all activities and information
related to Communication and Dissemination related to the project. The sub-
sections list is shown in the screen shot below. Note that all public deliverables will
be accessible from the dedicated sub-section as soon as they will be validated by
the European Commission.

Any addition of content in one of the subsection will automatically be reported on
the Home page (‘News’ windows on the upper right part).

& = C A B hitps//www.mmama.eu/dissemination-project-results/

Share Home News Contact Search

Home > Dissemination & Project Resulis

Dissemination & Project Results

Publishable Summaries

MMAMA

Public Deliverables

Events

Press

TODAY'S CHALLENGES Scientific Publications

MMAMA'S OBJECTIVES

Conferences

OVERALL STRATEGY OF THE
WORKPLAN

DISSEMINATION & PROJECT
RESULTS

CONSORTIUM

This project has rec eived funding from the European Union's Horizon 2020 research and innovation programme
under grant agreement No 761036,

ACKNOWLEDGEMENT
NEWS
DATA PORTAL

Home > Dissemination & Project Results > Public Deliverables

Some delivearbles of MMAMA project

Some deliverables of MMAMA project are public and are (or will be) available here

« D73 - Newsletter #1 - M3

« D7.7 - Project Website - M3

« DB.2 - Web interface for open innovation environment - MG

« D4.1 - Calibration software for higher-resolution dielectric resenator imaging of larger-scale film samples and a database of reference data in Gwyddicn format - M12
« D7.4 - Newsletter #2 - M12

« D84 - Minutes of official project meeting #3 - M12

« D7.8 - Technical werkshop summary - M13

« D7.5 - Newsletter #3 - M24

. D386 - Minutes of official project meeting #5 - M24

« DB.4 - Al least three SOPs on setting up and conducting measurements with the SMM, dielectric rescnators and coaxial probes 1o enable a maximum of reproducibility - M30
« DB.7 - Minutes of official project meeting #5 - M30

+ D65 - Al least two example datasets of representative measurements of characteristic samples to demonstrate SMM capabilities and challenges - M32

« D3.3 - Two open platform tools (standalone teol and GUI) and one example for tip-sample interaction in EMPro - M34

« D66 - Two hands-on workshops on SOP, developed in iteration with interest groups, for SMM calibration delivered to broader public - M36

« D786 - Newsletter #4 - M36

+ D79 - Demonstration workshop summary - M36

+ D7.10 - Commercial explitation plans - M36

. D338 - Minutes of official project meeting #7 - M36

This project has reseived funding from the Eurapean Union's Horizon 2020 research and innavation pragramme under grant
agreement Mo 751034,
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o Consortium: An overview of all participating organizations have been presented on

a map. To be updated if significant changes occur (for example change in
consortium composition) and made through modification of the Description of
action (after Amendment validation by the European Commission).
More information are available through the general menu bar on the left, or by
clicking on partners’ logo. Each partner can request update of its description
section. The example of the coordinating organization is provided below to
illustrate the type of content provided on the public website of MMAMA project.

F & consormum x
& - C f& B https//www.mmama.eu/consortium/
Share  Home News Contact Seach  RSS
Home > CONSORTIUM
Consortium
FEMateriaNova
TODAY'S CHALLENGES
MMAMA'S OBJECTIVES
OVERALL STRATEGY OF THE Uersie
WORKPLAN

DISSEMINATION & PROJECT
RESULTS

CONSORTIUM
1EMN
MATERIA NOVA
ETHZ
QWED

KEYSIGHT

METAS

ADAMANT

DRAGULA

AYMING
ACKNOWLEDGEMENT
NEWS
DATA PORTAL

This project has received funding from the European Union's Horizon 2020 research and innovation programme:
under grant agreement Mo 761036

\}emn

@ AN KEYSIGHT
TENOLOG s

U META‘S
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-
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Main contact

| Ressanch = o 24 around £ Institutes and 3 eI e Tt e

tific areas have devel bapeoa strong strategy with National and |Nn-ra|ma| authorities under its 37 key Isboratones. Lille 1 possesses 5 doctoral schools. 1100 jpities dambrine@iemn. univ-il=1.fr
candidates of which 3% are intemational are registered in these doctoral schools and sbout 220 theses are defended per year +22320 10 TE €1
ttps: /i iemn.frf

The Institute of Elect
laboratory gathers
35 iraining centsr in the fie

roelectionics and Nanotechnoiogy (IEMN| isboratory within University of Lifle. CNRS. University of Valenciennes, Scole Centrale Lile and (SEN-Lile. The
5 full time CNRS re hers, 114 professors and assistant professors and 88 engineers and technicians. IEMN is a strong actor
of nanoscience with 140 PhDs students, dergraduate students and 30 Postdocs.

rics, Mi

The laboratory gathers fve scientific depariments:
- Materials and nanostructures |

- Wicro and nang-systems ;

- Micro narc and optosiectronics |

- Circuits and communication systems ;

- Azobstizs

IEMN gathersd five largs sxperimentsl platforms
- The ‘Migro and Nano Fabricarion Center with 1800m2 of clean room {IS08) inclisting nanotechnology equipment and 2E0m2 dedicated for back-end process; 24 engineer permanent postions;

- The ‘Microwave ..r-u(x.nnza\ra Center and - The ‘Seanning Probe Micrsscapy (SPM) piatform’ are gathersd in new controlled {temperature, hygrometry, uhra low vibration) envionmental
T engineer permanant positions.

Wagnatic Compatibiity” platorm dedicated 1o microwave and mm-wave systems charscterization; 3 engineer permanent positions.

In 2015, 85 nations| projects (Natisnal Resesich Agenay). 77 Eusosean prjects (FET, Flagsiip Grsshene, Inteneg . Mari Cur ) are on-going

The annual scientific produotion is close 10 260 peerreviewed anisies in Phy: . Biologieal jour: =, Science, APS, ACS, 1EEE.. ),

instruments, the snvionmental controlisd space and permanent staff of the Microwave Characterization Cemer and the ‘Scanning Probe Microscopy (SPM} platform’ guarantes the best
onditions 1o achisve fhe project objsctives

seterisation platioms of IEMN offzrs

mereis Miremave to THz msssuring squpments (uf fo TEDBHE WAS", manaal =
microwaEve m; rement set-ups’, microwave and mm-wave interferomets
- scanning probe microscopyispectrascopy faciiities {2 SMMs®, 1 SEM dadicated 1o microwavaimm-wave measurements’, 1 s-SNOM opsrating
resolute probe-pump optical set-up, opan air and UHV mult-physic AFMs, 1KeiviniZTests Jouls Thomson AFM

* main instruments. used in the frame of MMAA project

d semi-automatic probe stations, HF noise and power micromave and mm-wave test-sets, near fiekd and far

a5 wel 35

Dym and in the THz, 4-probe SPM and time

New experimental plateaux =
1100m? over 3 levels

About the team

MMAMA project will be camied out in the ‘Micro and Nano-systems’ department and will benefit of the facilities and pemmanent staff of the ‘Microwave Gnamnter\zamn Center and the ‘Scanning Probe Microscopy (SPM) platform’.

As leader of WP1, IEMN will develop a homemade SMM integrated in @ SEM set-up including microwave to mm-wave SMM probes and i In WPZ, in with METAS, |IEMN will contribute to SMM based
measurements with coaxial tip under SEM. In WP4, |IEMN will be involved, in close collaboration with Matena Nova and Adamant, to SMM analysis of reference samples dedicated to PV, battenes, ultrscapacitors, advanced components and ion-
implanted surfaces. In WPS, IEMN will aevelop a microwave free-space measurement set-up suited for in-ine ive testing and

- An inteferometric seanning mi snd calibration methoed for sub4F microwave measurements, T. Dargent, K. Haddadi, T. Lasn, M. Clément, D. Ducatteau, B. Legrand, H. Tanbakuchi, D. Théron, Rev. Sti. Instrum. 84, 12
(2013),
- Interferometric technique for scanning r\ear-ﬁeir} microwave mlnmsunpy applications, BAKLI H., HADDADI K., LASRI T, Trans. Instrum. Meas, 63, 5 (2014}

forRF ic devices : new to overcome the prnmems ::ﬁmpeuance and scale mismatch, HAPPY H., HADDADI K., THERON D., LASRI T., DAMBRIME G., |IEEE Microw. Mag. 15, 1 (2014).

- Modeiling and calibration in na‘arreld microwave microscopy for dislectric constant and loss tangent measurement, BAKLI H., HADDADI K LASRI T, IEEE Sens. J. 16, 2016)

- Cuantitative imped: ion of sub-10 nm scale capacitors and tunnel junctions with an i tric scanning F. Wang, N. Clément, D. Ducatteau, D. Troadec, H. Tanbakuchi, B. Legrand, G. Dambrine, D

Thérmn, Menctechnology Velume 25, Number 40 (2014).
- A 17 GHz molecular rectifier, J. Trasobares, D. Vuillaume, D. Theron, Nat. Commun., Yolume: 7 Aticle Number. 12850 (2016},

Prof. Gilles Dambrine, (PhD 1988, Habilitated 1896, |IEEE Fellow 2016), is Deputy Director of IEMN. He is author and co-author of 75 peer review articles and 112 peer-
reviewed communications in IEEE canferences (5 invited in plenary session) and 14 book chapters (ZQDD citations ISVScopus, 4300 Goagle Scholar). He participates to H2020°
‘Flagship 'Graphene’, EMPIR 'IND02 PlanarCal' and he participated to FP5-5 & 7 Framework programs (FET), MEDEA (after CATRENE) European clusters and ESA nmgrarns
whose & of them as WP [eader. His main expertise is the characterization of semiconductars based devices in dynamic regime.

Dr. Kamel Haddadi (MSc Lille 2003, Ph.D Lille 2007} is an Associate Professor of Electronics and Electrical Engineering in the University of Lille 1. His main research interests,
in the IEMN, are the development of microwave measurement techniques for microwave Non Destructive Evaluation (NDE) and for electrical nanometrology. He is in charge of
microwave aspects in the frame of the French FIA Equipex Excelsior and European project EMPIR EMPIR 'IND02 PlanarCal'. He is author of ~ 80 articles in peer ne,v'i_ew
international papers and conferences. He is a TPC member in various IEEE conferences.

Dr. Didier Théron received in 1998 the CNRS Bronze medal for his work on the physics and technology of power HEMTS for millimetre wave applications. In 2008, in
collaboration with Keysight Technologies, he developed expertise in Scanning Microwave Microscopy coupled to RF interfarometry for the ir ) of aF scale 1ce
on Au nanodat devices and Ferrocensalkane Thiol grafted to those Au nanadots. He participated to 80 peer-reviewed papers and 76 peer-reviewed communications in
conferences (12 invited) and 2 patents.

PU
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o0 Acknowledgment: Section reminding that this project was made possible thanks
the European grant. Note that, in order to comply with European Commission
recommendations, this information appears at the bottom of each page of the
website.

o0 News: Section grouping all news that will be generated on the public website (only
the two most recent ones are shown on the Home Page).

P e O TS ee———

& = C A @& htips//www.mmama.eu/news/

INITIAL PUBLIC SUMMARY
Inifial Public Summary.

MMAMA

THE M6 MEETING WILL BE ORGANISED BY METAS THE KICK OFF MEETING, Products which require complicated material systems and
Allpartizipants of MMAMA projest wil mest in Bem The Kick O mesting was hekd in Brussels on 25 and 27ih of nanoscale structural organization, =.g. third-generation solar
(Switzefand) on May 16 2018, November 2017, cels,

TODAY'S CHALLENGES

0113072018 | Event 0173012018 | Event 0142912018 | Publishable summaries

DATA PORTAL

o Data Portal: This section will allow a direct link to the secured website where all
data will be centralised and shared within the consortium and with specific
stakeholders through nominative access. For security reasons, separation of the
2 websites has been decided during Kick-Off meeting. This restricted access
website, also hosted by METAS, is still under construction and will be available
from M6 (April 2018).
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