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Executive Summary

This document presents the exploitation activitessortium partners have carried out from
MO1 — M18. Patents portfolio, theses and othewvdigs are listed. Future plans to exploit the
research outcomes of the NAVOLCHI project are aistuded.
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1. Introduction

Exploitation activities are activities that willtheduce novel high-impact technologies and
trigger further research in plasmonic technolodyisTeport will present the activities that have
been performed during the first 18 months of treggmt NAVOLCHI and the partners’
exploitation plans.

Generally, the activities can be catecorized in:

* Patents

* Industrial outreach

» Commercial activities

* BCA, Master and PhD theses

» Other uses of expertise in plasmonic technology

NAVOLCHI deals with the cutting-edge technologyptéismonics. Due to the early stage of this
technology, it is difficult to prepare for commeatcproducts within or shortly after the

timeframe of the project. At the same time, the Bmibic state of plasmonics means that project
partners have the opportunity to lead the way éentéthnological advancement in their
respective fields. For the time being, this is maexpressed through patent opportunities and
innovative research through theses at the MastedsPhD level of participating institutions.

In summary, 1 patent has been filed successfully (by consorpartner UVEG) this far. In
addition, 4 master and 3 PhD theses are in progresSNAVOLCHI content.

Note that due to deep reorganization at STMicrasdeas, exploitation planning of the
industrial partner is currently under review at tioenpany.

2. Exploitation activitiesand plans

21KIT

» Master thesis:
» Calus Gaertner,“Plasmonic Modulators,

» KIT is interested on patent opportunities relatedhe plasmonic modulator and will be
looking into such possibilities and developmentgpesses.

221MEC

» The QDOT based optical amplifier and the focusiragigg couplers are still very much
under development. Possibilities for patenting wes@uated but not considered
appropriate.
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» The optical filters are much more mature and rdadyurther exploitation in focused
projects. Actions taken include dissemination tigiogcientific journals and through
internal contacts with industrial partners. Theg also include in several new project
proposals (local + EU) recently submitted or ungteparation.

» IMEC has also co-advised (with UGent) 2 masterdgbeslated to this project. See
UGent section (page 7).

2.3TU/e

» The first results of our research on plasmonicriased metallo-dielectric nanolasers
have been reported at ICTON 2012 [1], and the 1UEBRE Photonics Benelux
Symposium [2], respectively.

> Additionally, we have recently received invitatiotts be presented our recent research
results at ICTON 2013 [3] and OECC/PS 2013 [4].

» Metallo-dielectric lasers are not yet sufficienthgature for industrial applications.
However, TU/e approach to couple them to membrased waveguides offers a route to
commercial application. TU/e recently started coapen with an industrial CMOS
manufacturer on integration of their IMOS (InP-mearie on Silicon) technology with
his CMOS technology. Metallo-dielectric lasers cla integrated in this platform
technology for offering fast low-power light sousce

24 AIT

» AIT is currently looking for a PhD student to wodn the chip-to-chip interconnect
system. Recruitment is expected in Fall 2013.

» AIT has been able to develop a number of numericals for the simulation of
plasmonic waveguiding and amplification structurdés. particular, tools involving
Muller's method, a modified effective index meth@ohd a Finite Difference Frequency
Domain method have already been developed. AlTthas significantly strengthened it
expertise on the simulation, design and evaluatiophotonic structures. The plan is to
make use of, establish, and develop further thpedise in additional research projects
of European or local horizons. It is worth notiftt the aforementioned tools are of a
quite general usefulness and can also be usedleuts field of plasmonics (e.g. more
conventional photonics, such as the design of clietewaveguides).

» Patent opportunities on the plasmonic amplifiet thdeing designed are also of interest
to AIT. Such opportunities will be constantly undeview as development progresses.
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25 UVEG
> Patents:

* “Method to obtain metallic structures of nano- amido-metric size from
lithographic resists based on nanocomposites, (PQ0A82).
(“Método de obtencion de estructuras metalicaad®fio nano y micrométrico a
partir de resinas litograficas basadas en nanocsitesd

» PhD theses:
» Henry Gordillo Millan, PhD thesis on Fabricatiordarharacterization of polymer
doped with quantum dots for photonic applications.
* Mari Luz Martinez Marco, PhD thesis on conductintymers containing metal
nanoparticles and metal nano- and micro-structusesy polymer-based patterns.

» Master thesis:
« Victor Latorre Garrido, “Propiedades EléctricasptiCas del PMMA 3T- Au”
(“Optical and electrical properties of PMMA-3T-Au")

2.6 ST

Because of deep company reorganization, no exptmitactivities have been carried out in ST
during the first 18 months of the project. The tatanect Systems Group (ISG) has been moved
from a product division to a central organizati@sponsible for technology R&D and design
services, and its current activities, including th&VOLCHI project, will be presented to the
new management soon. After this presentation e management will clarify the future
scenarios where ISG will operate, and the actwitielated to NAVOLCHI will be planned
accurately. It appears evident that the new ISGcalion fits much better with the objectives of
NAVOLCHI, since they represent novel approachemftmth a system and technological point
of view, so the possibility to be better followegonsored and encouraged is concrete.

2.7 UGent

UGent has one PhD and two Master theses relatdéd\WOLCHI:

» PhD thesis:

e Sukumar RudrdDiffractive Micro-Electromechanical Structures Bi and SiGe; PhD
Thesis UGent, submitted 2013
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» Master theses (co-advised with IMEC):

* Floris Taillieu,“Broadband colloidal quantum dot LED for active plaonics’,
Master Thesis UGent, June 2012

* Qi Lu, “Colloidal Nanocrystal Light Sources on SiliconMaster Thesis UGent,
June 2011

No other exploitation plans from UGent at the momBrepending on the results of technology
development, patent possibilities will be looketbim the future.
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