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1 PARTICIPANTS

Date: May 07, 2015
Location: LAAS - CNRS
7 Avenue Roche
31077, Toulouse cedex 04

Contact: Stephane Xavier
Ph: +33 169 415 892/ Mob: +33 6 1923 8805
stephane.xavier@thalesgroup.com

Afshin Ziaei
Ph: +33 169 415 777 / Mob: +33 6 8924 8810
afshin.ziaei@thalesgroup.com

Organisation Person Names Email Address
1 TRT Afshin Ziaei afshin.ziaei@thalesgroup.com
Stéphane Xavier stephane.xavier@thalesgroup.com
2 CHALMERS Kell Jeppson jeppson@chalmers.se
3 FORTH George Kon_standir_ﬂs a_ek@physic_s.uoc.gr
George Deligeorgis deligeo@physics.uoc.gr
4 CNRS-LAAS Patrick Pons ppons@laas.fr
Mircea Dragoman mircea.dragoman@imt.ro
5 IMT Alina-Cristrina Bynea Alina.buneg@imt.ro
Dan Neculoiu Dan.neculoiu@imt.ro
Alina Cismaru Alina.cismaru@imt.ro
6 SHT Yifeng Fu yifeng@sht-tek.com
7 ICN Markus Wagner markus.wagner@icn.cat
8 LiU Rosista Yakimova roy@ifm.liu.se
9 UNIVPM Davide Mencarelli d.mencarelli@univpm.it
10 Tyndall Mircea Modreanu mircea.modreanu@tyndall.ie
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2 AGENDA

9:00

Opening, Welcome, Agenda

9:15-9:30

Project Overwiew
- Report of second year of the project
- Deliverables, schedule, next progress meeting

Project

Coordinator

9:30 — 9:45

WP2 Presentations
- Objectives & means
- Main results obtained on the period January-May 2015

WP leader

9:45 - 10:30

WP3 Presentations Part -I
- Objectives & means
- Schedule of main milestones & deliverables
- Main results obtained on the period January -May 2015

WP leader

10:30 — 10:45

Coffe Break

10:45-12:30

WP3 Presentations Part -II

Objectives & means

Schedule of main milestones & deliverables

Main results obtained on the period January -May 2015
- Work plan/ Schedule for next 3 months

WP leader

12:30 —13:30

Lunch

13:30 — 15:30

WP4 Presentations
- Objectives & means
- Schedule of main milestones & deliverables
Main results obtained on the period January -May 2015

WP leader

15:30 —15:45

Coffe Break

15:45 - 16:30

WP5 Presentations
- Objectives & means
- Schedule of main milestones & deliverables
- Main results obtained on the period May-Sept. 2015
- Work plan/ Schedule for next 3 months

WP leader

16:30 — 17:30

- Final discussion / Working groups/Conclusions

All
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All the presentations made during the Progrees Meeting will be available as soon as possible on the
website. We report here only the contents of the discussions that occurred during the presentations.

3 INTRODUCTION AND PROJECT OVERVIEW (A. ZIAEI, TRT)

Thanks to LAAS to receiving us in Toulouse

Good Feedback from the EC reviewers after the 2nd review meeting.

9 month extension accepted by the project officer

Next meeting:

* Next progress meeting (T0O+36) will take place in Linkoping (LiU), on the 15/09/15 (9am-

6pm).

LiU will send an email containing all details for the meeting.

DOW extension (9 months) :

End of project : TO+45

For the new DOW :
- Modify PM & cost for FORTH/LAAS
- Liu and Tyndall
- Delivery date for deliverable

WP NANO-RF WP Leader| Start End (old) End (new)
1 System and applications specifications TAS TO TO+6 TO+6
2 Design and simulations activities IMT TO+3 TO+13 TO+40
3 Fabrication activities FORTH TO+3 TO+25 TO+42
4 Test activities CNRS-LAAS|TO+15 TO+26 TO+44
5 | Project demonstrators ane systems integration ICN TO+23 TO+36 TO+45
6 Dissemination and exploitation activities TRT T0 TO+36 TO+45
7 Project management TRT TO TO+36 TO+45

We will add the new result of WP3 on the periodic report.

TRT will send a table with cost & PM at all the partners for modification and validation.

It was decided to organize of monthly teleconference with all partners to discuss the progress of the
project. The first teleconference will be organized by FORTH

New Gantt Chart :
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T0+6
To+12
To+18|
To+24|
To+30/
T0+36
T%'

|
Towas|

wp NANO-RF
System and applications specifications
Task 1.1 : Review of potential applications D
1 |Task 1.2 : Identif ication of T/R module specifications D
Task 1.3 : Indentif ication of CNT interconnect specifications D
Task 1.4 : Demonstrators 1 and 2, detailed specifications D

Design and simulations activities

Task 2.1 : Design of broadband distributed amplif ier CNT FET; prospects for LNA, PA, and mixer
Task 2.2 : Design of the CNT based RF sw itch
Task 2.3 : Design of the CNT filter/oscillator
Task 2.4 : Design the CNT based antenna
Task.2.5 : Design and simulation of RF h devices

Fabrication activities e
Task 3.1 : CNT and graphene growth technology
Task 3.2 : CNT and graphene material characterization D
Task 3.3 : Fabrication of CNT FET
Task 3.4 : CNT RF switch fabrication
Task 3.5 : CNT based filter/oscillator fabrication
Task 3.6 : CNT based antenna fabrication
Task 3.7 : D of carbon be inter
Task 3.8 : Development of RF graphene devices
Task 3.9 : Development of RF graphene modules

D

D

D

D

D

Task 3.10: i gy D
Test activities T T PRI
D
D
D
D
D
D

D

D

D D

w

Task 4.1 : CNT and graphene FET tests
Task 4.2 : CNT RF switch tests
Task 4.3 : CNT based filter/oscillator tests
Task 4.4 : CNT and graphene based antenna tests and graphene detector tests
Task 4.5 : Graphene detector tests
Task 4.6 : CNT interconnect tests
Project ane
5 [Task 5.1 : Design of demonstrator

»

Task 5.2 : Fabrication and tests of demonstrator D E
i ion and
6 |Task 6.1 : Dissemination Activities D D D
Task 6.2 : itation Activities D D
7 Project management ———

4 WP PRESENTATIONS

4.1 WP 3 (G.DELIGEORGIS, FORTH)

CNT and Graphene FET:

Planning:
Time frame Action
March 2015 Fabrication complete
May 2015 Measurements (DC+RF)
May 2015 Noise figure

June 2015 2% jteration, exfoliated reference

CNT:
Growth of horizontaly CNTs (SHT) :
CNT density : 7 CNT/um ==> SHT have to improve the CNT density (using new growth conditions)

Action :

SHT : delivery sample (horizontally CNTs) to FORTH (second fabrication run)
Sample size : 10x10mm.
Mark on the sample for the CNT orientation

Graphene :
We have decided to work with the SiC graphene (better quality in term of mobility).

Action :
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SHT : improve the quality of CVD graphene (new recipies for the growth)
FORTHI/LIiu : discussion to plan the number of graphene sample needed for the fabrication: as soon
as possible

Dielectric layer :

This is a critical part of the project. For the FET device, we have to use a good quality of dielectric.
It is urgent to have materials that can be used for components (the priority is the electrical behavior)
| Sample | __ Substratematerial | Deliveredto |

4H- SiC TYNDALL - FORTH

“4H- SiC TYNDALL - FORTH

G 517 4H- SiC TYNDALL — unused, raman shows 60%SLG

“4% SiC TYNDALL — similar to G517
[
]

4H- SiC TYNDALL — similar to G517
4H- SiC TYNDALL — similar to G517
4H- SiC 7x7 TYNDALL — unused
4H- SiC 7x7 TYNDALL — unused

G611  ELESE TYNDALL — FG annealing
[EEEF 4H- SiC TYNDALL — processed annealing

[SLEER 4H- SiC FORTH
G492 [TESe FORTH

From now, it is decided that the decision to send a sample to another partner must be validated by
Afshin (by email).

Action :
Tyndall : send sample to FORTH (G517,G518,G519,G609 and G610) as soon as possible
FORTH : electrode deposition
Tyndall : dielectric deposition (first week of march)
IMT : electrical DC characterization
= Result excepted : end of June

Graphene antenna :

Time frame Action
February 2015 Redesign of Antennae
March 2015 Fabrications
May 2015 Measurements

Action

UNIVPM : Antenna re-design

FORTH : Fabrication (improve the yield)
IMT : measurement

CNT antenna
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Action :
UPMC, TRT and SHT : discussion for planning determination concerning the next fabrication.
UPMC : redesign the structure to take account the last result and the issues with the aspect ratio.
TRT/SHT : fabrication and growth

= New result for the next progress meeting

Graphene detector :

Time frame Action
March 2015 Measurements
May 2015 Action 1s complete

Planning : Measurement for May 2015

CNT interconnects :

Time frame Action
February REF design put for fabrication
May - June RF measurements

Planning : RF Measurement (FORTH/CHALMERS)

CNT filter :
Planning
Time frame Action
February All characterization complete
March Redesign to achieve specs
Action :

IMT : send new design compatible for RF measurement
TRT/SHT : fabrication/growth
IMT : RF measurement

= New result for the next progress meeting

CNT switicth :
Action
TRT : fabrication of sample test with different space between electrode.
= New design and new fabrication for the next progres s meeting

5 REVIEW OF WORK & ACTION LIST

Description Date Leader
Sample from SHT to FORTH for horizontally
CNT (CNT FET) End of May SHT
CVD graphene quality improvement End of may SHT
Discussion between FORTH/LIU concerning the ASAP FORTH/LIU

10
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sample needs

Sample after dielectric deposition from Tyndall to

FORTH ASAP Tyndall
_IE_:/encJ;cl)lde deposition on sample received from End of May FORTH
Graphene Antenna redesign End of May UNIVPM
CNT antenna redesign End of May UPMC
_DeS|gn for RF measurement for CNT May FORTH
interconnects

Redesign CNT filter May IMT
CNT filter fabrication June TRT
Sample test for CNT switch June TRT
Monthly teleconference (work progress)

organized by FORTH June FORTH
Next meeting: LiU, Linkoping 15 September September 2015 ALL

2015
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