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Final Activity Report

Summary of the major project achievements over the entire lifetime of the
project
The information provided in this section will only be available to ERC staff, to members of the ERC panels, and
to the Scientific Council

Explain in a clear manner the work performed during the entire lifetime of the project along the main objectives/
activities of the project listed in the Description of Work (DoW). Please indicate the publications linked to these
objectives/activities.

Please specify the outcome in terms of:
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Publishable brief summary of the achievement of the project
This section, which should not exceed 1 page (approx. 600 words), might be used for dissemination of the
project progress/results to the general public/scientific community. For this reason, please do not reproduce here
the project abstract, which is already available in CORDIS.
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Overall assessment of the achievements and success of the project
The information provided in this section will only be available to ERC staff, to members of the ERC panels, and
to the Scientific Council
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How many people completed a PhD in the
framework of the project?

6

Comments: This number is higher than what was planned in
the DoW. Indeed, some PhD students had started
their program earlier than UPTEG but achieved a
very significant part (>70%) of their work within
the project. This is the case of V. Lacatena, M.
Haras and F. Morini.
T.-M. Bah started his PhD in the frame of a col 
laboration with STMicroelectronics. He only
worked a couple of month within UPTEG.
However, his contribution to the project was ma 
jor and synergetic.

How many people started a PhD in the frame 
work of the project?

2

Comments: T. Zhu and S. Didenko started and achieved their
PhD during the project. The defence of S. Diden 
ko occurred in June 2019 and the defence of T.
Zhu is planned in Nov. 2019.
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Annex: Project output records

A1. Publications

LIST OF SCIENTIFIC PUBLICATIONS, STARTING WITH THE MOST IMPORTANT ONES

No. Title / DOI Main author Title of the periodical or the
series

Number,
date or fre 

quency

Publisher Place of publica 
tion

Date of pub 
lication

Relevant
pages

Does the
article ac 

knowledge
ERC fund 

ing?

Is open ac 
cess

provided to
this public 

ation ?

Type URL

1 Phononic engineering of silicon using
“dots on the fly” e-beam lithography

and plasma etching

10.1016/j.mee.2014.04.034

V. Lacatena ,
M. Haras ,

J.-F. Robillard
, S. Monfray ,
T. Skotnicki ,

E. Dubois

Microelectronic Engineering Vol. 121 Elsevier Netherlands 2014-06-01 131-134 No Yes Peer
re 

viewe
d

http://linkingh
ub.elsevier.com/

retrieve/pii/S
0167931714001816

2 Low work function thin film growth
for high efficiency thermionic energy
converter: Coupled Kelvin probe and
photoemission study of potassium ox 

ide

10.1002/pssa.201300136

F. Morini , E.
Dubois , J. F.
Robillard , S.
Monfray , T.

Skotnicki

Physica Status Solidi (A) Ap 
plications and Materials

Vol.
211/Issue

6

Wiley-VCH Verlag Germany 2014-06-01 1334-133
7

No No Peer
re 

viewe
d

http://doi.wile
y.com/10.1002/p
ssa.201300136

3 Unconventional Thin-Film Thermo 
electric Converters: Structure, Simu 

lation, and Comparative Study

10.1007/s11664-014-2982-z

Maciej Haras ,
Valeria La 

catena ,
Stéphane
Monfray ,

Jean-François
Robillard ,

Thomas Skot 
nicki , Em 

manuel
Dubois

Journal of Electronic Materi 
als

Vol.
43/Issue 6

Springer New York United States 2014-06-01 2109-211
4

No Yes Peer
re 

viewe
d

http://link.sprin 
ger.com/10.10

07/s11664-014-2
982-z

4 Toward quantitative modeling of sil 
icon phononic thermocrystals

10.1063/1.4915619

V. Lacatena ,
M. Haras ,

J.-F. Robillard
, S. Monfray ,
T. Skotnicki ,

Applied Physics Letters Vol.
106/Issue

11

American Institute of
Physics Inc.

United States 2015-03-16 114104 Yes Yes Peer
re 

viewe
d

http://scitatio
n.aip.org/content/
aip/journal/apl/

106/11/10.1
063/1.4915619
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E. Dubois

5 Thermoelectric energy conversion:
How good can silicon be?

10.1016/j.matlet.2015.05.012

Maciej Haras ,
Valeria La 

catena ,
François

Morini , Jean-
François Ro 

billard ,
Stéphane
Monfray ,

Thomas Skot 
nicki , Em 

manuel
Dubois

Materials Letters Vol. 157 Elsevier Netherlands 2015-10-01 193-196 Yes Yes Peer
re 

viewe
d

http://linkingh
ub.elsevier.com/

retrieve/pii/S
0167577X15007235

6 Fabrication of Thin-Film Silicon
Membranes With Phononic Crystals
for Thermal Conductivity Measure 

ments

10.1109/LED.2016.2600590

Maciej Haras ,
Valeria La 
catena , Thi 
erno Moussa
Bah , Stan 

islav Didenko
, Jean-

Francois Ro 
billard ,

Stephane
Monfray ,

Thomas Skot 
nicki , Em 

manuel
Dubois

IEEE Electron Device Letters Vol.
37/Issue

10

Institute of Electrical
and Electronics En 

gineers Inc.

United States 2016-10-01 1358-136
1

Yes Yes Peer
re 

viewe
d

http://ieeexplo
re.ieee.org/document/

7556325/

7 Synthesis and characterization of low
work function alkali oxide thin films
for unconventional thermionic energy

converters

10.1063/1.4968532

V. Giorgis , F.
Morini , T.

Zhu , J.-F. Ro 
billard , X.

Wallart , J.-L.
Codron , E.

Dubois

Journal of Applied Physics Vol.
120/Issue

20

American Institute of
Physics Inc.

United States 2016-11-28 205108 Yes Yes Peer
re 

viewe
d

http://scitatio
n.aip.org/content/
aip/journal/jap/

120/20/10.1
063/1.4968532

8 Native-oxide limited cross-plane
thermal transport in suspended silicon

membranes revealed by scanning
thermal microscopy

10.1063/1.4997914

A. M. Mas 
soud , J.-M.

Bluet , V. La 
catena , M.
Haras , J.-F.
Robillard ,

P.-O. Chapuis

Applied Physics Letters Vol.
111/Issue

6

American Institute of
Physics Inc.

United States 2017-08-07 063106 Yes Yes Peer
re 

viewe
d

http://aip.scit
ation.org/doi/1

0.1063/1.4997914

9 Influence of amorphous layers on the Maxime Physical Review B - Con Vol. American Physical 2018-03-01 115435 Yes Yes Peer https://link.ap
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thermal conductivity of phononic
crystals

10.1103/PhysRevB.97.115435

Verdier , Dav 
id Lacroix ,
Stanislav
Didenko ,

Jean-François
Robillard ,

Evelyne
Lampin , Thi 
erno-Moussa
Bah , Kon 

stantinos Ter 
mentzidis

densed Matter and Materials
Physics

97/Issue
11

Society re 
viewe

d

s.org/doi/10.11
03/PhysRevB.97.

115435

10 Electronic contribution in heat trans 
fer at metal-semiconductor and metal

silicide-semiconductor interfaces

10.1038/s41598-018-29505-4

Georges
Hamaoui ,

Nicolas Horny
, Zilong Hua ,
Tianqi Zhu ,

Jean-François
Robillard ,

Austin Flem 
ing , Heng

Ban , Mihai
Chirtoc

Scientific Reports Vol.
8/Issue 1

Nature Publishing
Group

United King 
dom

2018-12-01 11352 1-9 Peer
re 

viewe
d

http://www.natu
re.com/articles/

s41598-018-29505-4

Fabrication of integrated micrometer
platform for thermoelectric measure 

ments

ht 
tp://dx.doi.org/10.1109/IEDM.2014.7

047012

Maciej Haras ,
V. Lacatena ,
F. Morini , J-
F. Robillard ,
S. Monfray ,
T. Skotnicki ,

E. Dubois

2014 IEEE International Elec 
tron Devices Meeting

IEEE 2014-12-01 8.5.1-8.5.
4

Yes Yes Con 
fer 
ence

http://ieeexplo
re.ieee.org/lpdocs/

epic03/wrap
per.htm?arnumbe

r=7047012

Thermoélectricité non-
conventionnelle basée sur les techno 

logies silicium en films minces

Maciej Haras Université de Lille 1 Villeneuve
d'Ascq,

FRANCE

2016-01-07 Yes Yes Thesis

Thermoélectricité non-
conventionnelle basée sur l'émission

thermoélectronique

François
Morini

Université de Lille 1 Villeneuve
d'Ascq,

FRANCE

2015-06-25 Yes Yes Thesis

Fabrication and thermal characteriza 
tion of phononic engineered silicon

membranes for thermoelectric applic 
ations

Valeria La 
catena

Université de Lille 1 Villeneuve
d'Ascq,

FRANCE

2016-06-01 Yes Yes Thesis

Artificially Induced Anisotropy of
Thermal Conductivity in 2D Si

Stanislav
Didenko

Université de Lille Lille, France 2019-06-17 Yes Yes Thesis
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Phononic Membranes

Development and Characterization of
a Thermoelectric Harvester demon 

strator using Phonon Engineered
membranes

Thierno
Moussa Bah

Université de Lille Lille, France 2019-07-20 Yes Yes Thesis

A2. Research expeditions

List of expeditions

Period (start-end) Place Purpose

A3. Awards and recognitions

List of awards and recognitions

Award type Title of the award Person to whom the award
was made

Year Short description of the reason the award was made
(if applicable)

Any further information / clarification

Research Prize / Research Medal 2nd prize for the best thesis awarded
by the Research Council of Lille

Catholic University

Maciej 2014 This prize awards research work from PhD stu 
dents for their excellence and impact on society.

M. Haras won the 2nd prize among 15 candidates
and had a chance to present his results before the
research community of the Catholic University of

Lille.

2014 - M. Haras - 2nd prize for the best thesis
awarded by the Research Council of Lille Catholic

University, Edition 2014.

Research Prize / Research Medal Young Scientist Award of the eMRS
Spring Conference : Symposium D

Valeria Lacatena 2014 "Young Scientist Award" of the Conference e-
MRS 2014, Symposium D: Phonons and Fluctu 
ations in low dimensional structures award to Va 

leria for her invited talk presented.

Research Prize / Research Medal 3rd prize for the best thesis awarded
by the Research Council of Lille

Catholic University

Valeria Lacatena 2015 This prize awards research work from PhD stu 
dents for their excellence and impact on society.

M. Haras won the 3nd prize among 14 candidates
and had a chance to present her results before the
research community of the Catholic University of

2015 - V. Lacatena - 3rd prize for the best thesis
awarded by the Research Council of Lille Catholic

University, Edition 2015.
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Lille.

Research Prize / Research Medal Best Student Oral Presentation Award
of the eMRS Spring Conference :

Symposium M

Thierno Moussa Bah 2017 Best Oral presentation by a PhD student in this
Symposium.

Benefits of a nano-patterned thin silicon film
based thermoelectric generatorBAH T.M.,

DIDENKO S., ROBILLARD J.F., MONFRAY S.,
SKOTNICKI T., DUBOIS E.European Materials
Research Society Fall Meeting, E-MRS Fall 2017,
Symposium M - Material and device integration

on silicon for advanced applications, Warsaw, Po 
land, september 18-21, 2017, paper M.4.5

Research Prize / Research Medal 2nd prize for the best thesis awarded
by the Research Council of Lille

Catholic University

Thierno Moussa Bah 2018 This prize awards research work from PhD stu 
dents for their excellence and impact on society.

M. Haras won the 3nd prize among 14 candidates
and had a chance to present her results before the
research community of the Catholic University of

Lille.

2018 - T. M. Bah - 2nd prize for the best thesis
awarded by the Research Council of Lille Catholic

University, Edition 2018.

A4. Patents, licensing, intellectual property

List of patents, licensing, intellectual property

Type of IP Rights Confidential Foreseen embargo date dd/mm/yyyy Application reference(s) (e.g.
EP123456)

Subject or title of application Applicant(s) (as on the application)

Patents No FR3029355 Thermo-Electric Generator DUBOIS EMMANUEL, ROBIL 
LARD JEAN-FRANCOIS, MON 
FRAY STEPHANE, SKOTNICKI

THOMAS

A5. Dissemination to non-academic audience

List of disseminations

No. Type of activities Main Leader Title Date Place Type of audience Size of audience Countries addressed

1 Presentations INSTITUT SU Présentation du Projet 18/10/2013 Lille Scientific community 50 France
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PERIEUR
D'ELECTRONIQUE

ET DU NUMERIQUE

UPTEG (higher education, Re 
search)

2 Presentations INSTITUT SU 
PERIEUR

D'ELECTRONIQUE
ET DU NUMERIQUE

Le projet ERC Starting
Grant UPTEG, des idées

à la réalisation en
passant par le montage

du projet

16/05/2014 Lille Scientific community
(higher education, Re 
search) - Civil society

50 France

3 Presentations INSTITUT SU 
PERIEUR

D'ELECTRONIQUE
ET DU NUMERIQUE

Réunion sur le Pilier Ex 
cellence scientifique

dans H2020

08/12/2014 Lille Scientific community
(higher education, Re 
search) - Civil society

100 France

4 Other forms of dissem 
ination

INSTITUT SU 
PERIEUR

D'ELECTRONIQUE
ET DU NUMERIQUE

CNRS-Hebdo Une ERC
Starting Grant

décrochée par un cher 
cheur de l'IEMN

21/06/2013 Lille Scientific community
(higher education, Re 

search)

France

5 Media briefings INSTITUT SU 
PERIEUR

D'ELECTRONIQUE
ET DU NUMERIQUE

Interview on WEO Loc 
al TV

01/10/2013 Lille Scientific community
(higher education, Re 
search) - Civil society

France

6 Presentations YNCREA HAUTS DE
FRANCE

Témoignage d'un
Lauréat ERC Starting

Grant

13/03/2018 Lille - Campus Cité
Scientifique Villen 

euve d'Ascq

Scientific community
(higher education, Re 

search) - Policy
makers

60 FRANCE

7 Presentations YNCREA HAUTS DE
FRANCE

Microwatt silicon thin-
films thermoelectric har 

vesters

23/05/2019 Blois, France Scientific community
(higher education, Re 

search)

100 Europe

8 Other forms of dissem 
ination

YNCREA HAUTS DE
FRANCE

Interview de Jean-
François Robillard -

Video contest

03/04/2019 Isen, Lille Civil society 80 France

9 Presentations YNCREA HAUTS DE
FRANCE

Fabrication and thermal
characterization of silic 
on membranes for integ 

rated thermoelectric
converters

27/08/2018 Grenoble, France Scientific community
(higher education, Re 

search)

200 Europe

A6. Other significant outputs / information
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(Only for ERC projects selected from the 2012 and 2013 calls for proposals)

Project No.: 338179
Ref: 338179_UPTEG_Final_Activity_Report14_20190927_183715_CET.pdf

Page 18



Attachments CONFIDENTIAL-
Bah_et_al_Nature_Nanotech_Manuscript.pdf,
UPTEG_Publication_List.pdf
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