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1 Executive summary

This report describes the status of the STEEPER dissemination and exploitation activities. It is a
living document, which is continuously updated and the present deliverable is a snapshot at M24.
Most of the dissemination activities during this first reporting period of the project have been
oriented towards the setting up of tools, technology frameworks and structures that mainly help the
internal circulation of information and provide the basis for the external circulation. As a first
concrete achievement the project website was operational meeting its milestone. It is the main
action to show publicly the objectives and organization of the project, the main project contacts and
a continuous indication of activities, links, and results allowing the general public to gather
information about our project. The web page also comprises a private place for the dissemination
and exchange of documents, drafts, presentations, progress reports and ideas within the project. The
consortium is being active, also, in the presentation of early research results and objectives of the
project in various venues. An ad-hoc advertising poster and leaflet to facilitate the dissemination
during public events have been published.

2 Introduction

The respective contributions have been regrouped under the following activities: general
dissemination activities, specific dissemination activities, dissemination and use plan activities,
organizational issues and preparation of next period events.

2.1 Scope of this document

Dissemination activities for STEEPER are performed in Task 6.1 (Dissemination and networking),
use and exploitation activities are performed in Task 6.2 (Exploitation) and joint collaborative
actions with similar FP7 projects in Task 6.3 (Training). The three tasks are scheduled to run for the
whole duration of the project. The present deliverable is the first product of the project's
dissemination activities and plan for the next phases of the project. This document covers all
dissemination activities that were completed during the two first reporting periods (M1-M12, M 13-
24) and planned for the final one.

2.2 Related documents

Deliverable D6.1 "STEEPER website" was published (M4) in relation with its detailed description,
use and characteristics. For details on this website, please refer to D6.1 and the continously updated
site at www.steeper-project.org.

3 General dissemination activities

The STEEPER project Consortium distinguishes between internal and external dissemination
actions, based on different channels adopted to distribute the knowledge created in the project. Each
partner of the consortium will carry out, throughout the duration of the project, both individually
and in cooperation with other partners, the dissemination actions for various purposes and different
audiences.

3.1 Internal dissemination and use

This includes all the actions aiming at ensuring a good diffusion of information and documentation
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among the project partners in order to increase the awareness. The internal dissemination has been
achieved through the following channels: Private project website: the private website has been set
up and is used to ensure for all the partners access to proper information and project progress. It is
used as a database and collection for all the reports regularly generated by each work package team
as well as general project information, including all the presentations and seminars worked by the
Project Technical Committee and Project Management Boards. Access is restricted to partners of
the Consortium and the EC and it is protected by user authentication. The internal website is
regularly updated with all the information developed during the whole project.

Internal meetings and workshops: Two types of internal meetings and workshops are used in the
development of the project: conference calls and face-to-face meetings. The meetings can also be
classified as regular or specific. As stated in the Consortium Agreement document the regular
meetings are the ones for the Project Steering Board (PSB), face to face, one every semester and the
ones for the consortium conferences calls, organized quarterly. Both PMB and PTC may meet at
any time; in fact this has been the case for the consortium several times so far. Industrial partners
are working on the dissemination and use activities by involving their internal product groups and
R&D teams.

Academic partners are working on the dissemination activities organizing internal seminars to train
and attract PhD students in their respective locations.

3.2 External dissemination and use

External dissemination includes actions aiming at ensuring the visibility and awareness of the
project and the results outside the Consortium. These actions are concentrated on the scientific
community. During the development of the project we will also focus on organizations and
companies. The main channels employed to ensure these dissemination goals are:

¢ Public project website, the STEEPER public web (http://www.steeper-project.eu) presents
to the general public the objectives of the work, the organization, the partners composition,
the internal and external events, and the scientific publications.
* First press release by IBM
o http://www-03.ibm.com/press/us/en/pressrelease/32877.wss
* Related STEEPER project video is available on YouTube
o http://youtu.be/7Th9TGRrfZnY
* Additional photos on Flickr
o http://www.flickr.com/photos/ibm_research zurich/sets/72157625119452303/

Publication of research results is one of the key objectives of the STEEPER project. Papers will be
submitted to competitive conferences relevant for the topic of the project all in an international
framework.

Workshops and training courses, project partners plan to actively participate in workshops and
training courses as a key way to disseminate and use the results of the project in the widest research
community. These actions are concentrated on the beginning of the third year that will be a proper
time to show the global project results of the STEEPER collaborative project.
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3.3 The STEEPER Logo

A project logo draft has been proposed to all partners by EPFL. When finally validated this logo
should represent the project identity at a glance. It shall be used in all project dissemination
activities including the project website, presentation in internal meetings but also for valorisation of
the project outside the consortium. It is also used in all project official documents, deliverables,
milestones and reports. An official version of the logo is stored in the template section of the
document repository on the project website. The STEEPER consortium makes use of a
characteristic logo, which should help raise the recognition of the project by the public and
academic community throughout the different dissemination activities. The logo was defined at the
beginning of the project and is used by the consortium in all the internal or external
communications. The STEEPER logo was proposed by the coordinating institution to the rest of the
Consortium and accepted just at the beginning of the project.

e,

W ‘E%F%T%

Figure 1. STEEPER logo.

3.4 The STEEPER WEB Pages

The URL of the STEEPER project website is http://www.steeper-project.org/ and it has been online
since June 2010. The website is hosted and maintained by SCIPROM, a private R&D management
company. The layout of the page design was also defined by by SCIPROM, the project partner. The
integrity of the project data is ensured by daily backups that are maintained on safety storage
servers keeping information of the last 6 months, and a monthly backup for the last 12 months. A
screenshot of the home page of the STEEPER web site is shown in Figure 2.
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The project | Dissemination Consortium Contact News o—= Members

I” 34&

STEEPER

[ 4
LY 19
j! -I %{‘F%E teep subthreshold slope switches for energy efficient electronics

L 'Iﬁ '||I1 AR

The STEEPER project

STEEPER is a major European research initiative addressing the alarming growth of energy Watch the related video by IBM.

consumption by electronic devices, ranging from mobile phones to laptops to televisions to

supercomputers. STEEPER aims to increase the energy efficiency of these devices, when -~ Project Images

active, by 10 times and virtually eliminate power consumption when they are in passive or

A setofimages has been
standby mode. published on flickr.

Coordinated by Ecole Polytechnique Federale de Lausanne (EPFL), STEEPER includes —~ Breaking News

leading corporate research organizations (IBM Research - Zurich, Intel and
GlobalFoundries), large research institutes (CEA-LETI and Forschungszentrum Julich),
academic partners (University of Bologna, RWTH Aachen, University of Udine and University
of Pisa) and the managerial support of SCIPROM.

@ Find out more about the STEEPER consortium here.

Scientists collaborating on the project will apply their expertise and research to tunnel field
effect transistors (TFETs) and semiconducting nanowires to improve the efficient use of
energy in electronics. To explain the challenge, consider a leaky water faucet -- even after
closing the valve as far as possible water continues to drip -- this is similar to today's
transistor, in that energy is constantly "leaking" or being lost or wasted in the off-state. In
STEEPER, scientists not only hope to contain the leak by using a new method to close the
valve or gate of the transistor more tightly, but also open and close the gate for maximum

current flow with less turns, i.e. less voltage for maximum efficiency.

Figure 2. Screenshot of the home page of the STEEPER website.

The website is intended to provide a vision of the project to the general public. It is a key objective
of WP6 on project dissemination. The site is continuously updated in order to give notice of the
research publications of the Consortium as well as of the main activities of the project. The website
includes a number of items of public information relevant for the project and useful for
dissemination activities. The page also provides a private space reserved for the partners and the EC
where the main documents of the project are stored as well as the collection of all presentations
made during meetings. Access to the private page is restricted to partners of the Consortium and the
EC and it is protected by user authentication.

3.5 Public site organization

The header of the STEEPER website is shown in Figure 3.

13
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The project = Dissemination Consortium Contact News o—= Members

STEEPER

Steep subthreshold slope switches for energy efficient electronics

Figure 3. Header of the STEEPER public website

The website has the following main sections:
* Home/The Project: Objectives of the project, description of work foreseen, its structure in as
stated in the Grant Agreement.
* Dissemination
* Consortium, description of the partner institutions, with contact details for the key people
* Contact, address and contact details for the coordinator and project administrative officer.
¢ Members: Private STEEPER project site

3.6 Private site organization

The private sitemap of the STEEPER website is shown in Figure 4. The website has the following
main sections listed in Fig.4:

Theproject Dissemination Consortium Contact News ©o—= Members

w4,
[ &2 STEEPER

19
j{ —| {{‘F{p Steep subthreshold slope switches for energy efficient electronics
Meetings Periodic Reporting Mailing lists Contact Details Events calendar

Welcome to the STEEPER members section

Figure 4. Header of the STEEPER private website

Planned actions, details about them as well as results. Internal documents by Workpackages (WP),
this section is specific for each WP. The WP leader may use this space as shared storage and
sharing place.

The reviewer area is reserved for the EC project officer and reviewers. It also stores all the
deliverable documents in its most updated version. PMB and PTC meeting documents, collection of
the documents for the project meetings including agendas, presentations (pdf, ppt) and conclusions.

3.7 Internal dissemination activities (within STEEPER consortium)

Due to the fact that STEEPER objectives cover the future semiconductor devices field at levels
from devices to complex systems, passing by the different cells and circuit organization, internal
dissemination sessions have been organized together with the regular PMB and PTC meetings. At
each meeting all the work packages (WP) have presented their short term objectives, progress
reports and results. This has been crucial for the project coordination and objective focus. All the
presentations are shown in the intranet section of the project website. Meetings and consequently
internal presentations have been organized in {the meeting list}

14
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4 Specific dissemination activities

All partners have taken advantage of their participation to renowned events to introduce STEEPER
through their presentations when the topic covered was relevant to STEEPER

4.1 Articles in journals and conferences

Please refer to the list of publications above (section 2).
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4.2 External exploitation activities performed individually by the
STEEPER partners

4.2.1 Commissariat a I’Energie Atomique - Laboratoire d’Electronique et de
Technologie de I'iInformation (CEA)
Carlo Reita - carlo.reita@cea.fr

CEA-LETI mission is the technology transfer from Academia to Industry and this is carried out in
the form of both IP transfer and know-how transfer. CEA-LETI will carry out a proactive analysis
of the technology developments realised for the STEEPER project in order to submit patents related
to the TFET technology and include such patents in its IP portfolio. A large part of this portfolio is
currently licensed to CEA-LETI industrial partners and we look at the TFET area as a one with
strong potential to consolidate existing partnerships and attract new ones. At the same time, the
know-how generated in the project, on materials, processes and integration will feed the industrial
and academic programs on sub 20nm CMOS technology on the CEA-LETI 300mm platform. As a
Research Institute, CEA-LETI will not develop products based on TFETs itself, but will support the
European Industry in the prototyping phase if needed. Finally, at the end of the project and as it is
done for most of them, an analysis to check the possibility of start-up creation will be performed.

4.2.2 Consorzio Nazionale Interuniversitario per la Nanoelettronica (IUNET)
Luca Selmi - luca.selmi@uniud.it
Giorgio Baccarani - gbaccarani@arces.unibo.it

The University of Bologna, as a third party of [UNET, is going to contribute to the dissemination of
the obtained results by publishing on scientific journals and presenting at international conferences
the most original achievements generated by the research work. In addition, we plan to exploit the
main results of the STEEPER project predominantly from standpoint of education. We shall involve
young students both in M.S. theses and in Ph.D. programs with the aim to make them familiar with
the urging need to cut down significantly power consumption in electronic circuits and systems to
the benefit of the environment. So doing, we shall solicit new and innovative ideas to be thoroughly
investigated through the exploration of new materials, new device concepts and, whenever possible,
by providing the proof of concepts of those ideas. The forthcoming Summer School we are
organizing in Bertinoro is a further example in this direction. On the other hand, as a University, we
are predominantly interested in the dissemination of knowledge and, as such, we do not envisage to
directly pursuing the economic exploitation of IP rights. However, we are open to collaborate with
European Industries and Research Institutes, and primarily with those who are participating in the
project with manufacturing facilities, in order to help demonstrate by proof of concepts the new
ideas we are pursuing.

The IUNET partner is currently exploiting the knowledge acquired during the STEEPER project to
update a series of graduate level lectures and classes at the partner Universities on energy efficiency
in electronics and electron devices. Moreover, the experience gained so far, and the networking
with top-level players in the field of nanoelectronics available through STEEPER has been
intensively exploited in the preparation of national projects on closely related subjects. One
proposal involving IUNET-Bologna and ITUNET-Udine has been submitted and funded by the
Italian MIUR under the FIRB Futuro in ricerca 2011 programme. The proposal aims at the
fabrication of a new concept of steep slope switch where a Bragg energy filter in III-V materials
implemented at the source could make it possible to achieve extremely steep characteristics and
high on-current at low voltage. A second proposal devoted to "Materials devices and circuits for
VLSI digital circuits with high energy efficiency" has been submitted for the national MIUR PRIN
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Table: Development of innovative simulation tools for Tunnel-FETs

STEEPER Partner

IUNET

Describe the result:

Who will be the customer?

What benefit will
customers?

it bring to the

When is the expected date of
achievement in the project (Mth/yr)?

When is the time to market (Mth/yr)?

What are the costs to be incurred after
the project and before exploitation?

What is the approximate price range
of this result / price of licences?

What is the market size in Million € for
this result and relevant trend?

How this result will rank against
competing products in terms of price /
performance?

Who are the competitors for this
result?

How fast and in what ways will the
competition respond to this result?

Who are the partners involved in the
result?

Who are the industrial
interested in the
sponsors, etc...)?

partners
result (partners,

Have you protected or will you protect
this result? How? When?

Two numerical models have been developed and implemented
to simulate, respectively, Ultra Thin Body SOl and Nanowire
Tunnel-FET. The former is based on semiclassical Multi Sub-
Band Monte Carlo transport techniques. The latter is a full
quantum simulator based on a k.p description of the energy
relation and NEGF transport.

In principle, potential customers are industrial research groups in
the semiconductor and TCAD industry who may be willing to
acquire access to the model source code for internal research
purposes. Given the fact that Tunnel-FETs are not yet
mainstream devices for industry, however, the expected number
of potential customers is close to zero.

Assuming there are customers, the benefit will consist in the
ability to simulate BTBT phenomena and Tunnel-FETs with
much improved accuracy compared to existing TCAD for
different device architectures and semiconductor channel
materials.

The simulators are expected to be fully developed and functional
at month 24. Minor adjustments, debugging and integrations
may be necessary during the last 12 months of the project.

No delivery to market is foreseen at the moment

At present it is not possible to predict what the exact customer
requests will be compared to what we have now, and therefore
what the additional costs will be.

Not predictable at the moment

n.a

No direct ranking is possible on a fair ground.

Potential competitors for this result could be NEGF based full
quantum transport simulators incorporating scattering
mechanisms and suited for general purpose (UTB, wire, etc..)
device architectures.

Not predictable at the moment. Given that BTBT is becoming as
serious source of leakage also for mainstream MOSFETSs, it can
be expected that TCAD companies may develop new and more
accurate BTBT models compatible with existing TCAD platforms.

None

In principle the result can be of interest to researchers (both
academic and industrial)

Being developed in an academic environment the result has
been described in scientific publications. Aside from this due
step, IUNET intends to protect the result by avoiding any
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disclosure of the source code to potential customers.

4.2.3 Global Foundries Dresden Module One LLC & Co. KG (GF)
Antje Wahode - Antje.\Wahode@globalfoundries.com
Juergen Faul - Juergen.Faul@globalfoundries.com

The GLOBALFOUNDRIES (GF) mission is to create the unrivaled customer experience through
deep collaboration, successful innovation, exceptional service and operational and manufacturing
excellence. GF is the first foundry to ramp high volume manufacturing of High-k Metal Gate
32/28nm technology. GF ability to offer advanced process technology is powered by its highly
successful and efficient collaborative R&D model centered on the joint development alliance (JDA)
with several world leading product companies. Leading-edge technologies includes 45nm and
smaller geometries with 32/28nm products in current production. Advanced technologies include
90nm and 65nm process geometries, and base technologies include 0.11um and larger geometries.
Valued-Added-Solution process modules such as Non-Volatile Memories, High Voltage and RF are
available across the various process geometries. GF Value-Added Solutions (VAS) are comprised
of modules built on production-proven baseline technologies, structured into application-specific
platforms that provide customers a faster time-to-market. FG VAS focuses on enabling customers'
differentiation of their products in existing and new markets, while ensuring shortest time-to-market
and minimal cost of ownership. Since VAS' earlier inception, multiple solutions have been
launched to address needs in display drivers, ID and smart cards, Wi-Fi, Bluetooth applications, and
power management.

4.2.4 IBM Research GmbH, Zurich Research Laboratory (IBM)
Heike Riel - Heike Riel hei@zurich.ibm.com

Table: Experimental exploitation activities

LEAD PARTNER NAME IBM Research GmbH, Zurich Research

Describe the innovation content of result 11l-V on Si heterostructure nanowire TFETs are considered as
excellent candidates for low-power devices. Furthermore, the
nanowire geometry allows the integration onto a Si platform,
which is essential for successful future utilization.

The IlI-V on Si TFET results achieved so far are according to
plan and

Who will be the customer? Semiconductor Manufacturers

What benefit will it bring to the The promise of the TFET as a steep slope device is to

customers? significantly reduce the operation voltage and thus the power
consumption of electronic circuits. A decrease in power
consumption will allow energy and thus cost savings, an
extended battery lifetime etc.

When is the expected date of Atthe end of the project we would like to achieve a TFET with a
achievement in the project (Mth/yr)? operation voltage of below 0.5V.

When is the time to market (Mth/yr)? The project targets a first experimental verification of theoretical
promises that TFET can have a steep slope. If this is
demonstrated at the end of the project there will further
optimization be needed and the next step from the
demonstration of single device to simple circuits has to be made,
followed by more complex circuits. If all this is successful, a
typical development time line for semiconductor devices of 5-8
years is expected.

What are the costs to be incurred after The full costs of developing a new device technology are
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the project and before exploitation? needed. They are increasing with increasing technology nodes.

What is the approximate price range of Not applicable
this result / price of licences?

What is the market size in Million € for Semiconductor Technology market
this result and relevant trend?

How this result will rank against Not applicable
competing products in terms of price /
performance?

Who are the competitors for this result? A successful TFET is relevant for the entire semiconductor
industry. Therefore all companies within this industry are
competing for this result.

How fast and in what ways will the Competitors such as Intel are also working on TFETSs.
competition respond to this result?

Who are the partners involved in the
result?

Who are the industrial partners
interested in the result (partners,
sponsors, etc...)?

Have you protected or will you protect
this result? How? When?

4.2.5 Intel Mobile Communications GmbH (IMC)
Reinhard Mahnkopf - reinhard.mahnkopf@intel.com

IMC is continuously monitoring the progress on TFET project activities and assessing the potential
for implementation in future technology platforms for IMC products. Major IMC interest is on
assessing the potential of TFETs for mobile communication products; for those low cost
mainstream CMOS foundry standard technology is used in production -on bulk silicon with planar
CMOS device architecture today and 3D trigate device architecture in future. With these
technologies the TFET devices developed in STEEPER are compared with and measured against, at
least conceptually with respect to their potential. Technology requirements have been derived for
the IMC product portfolio and brought in into the project in year 1 as part of the respective WP5
activities. The IMC view on TFET application scenarios has been worked out and described in first
year of the STEEPER project as well with associated figures-of-merit

1. The replacement scenario: TFET devices are replacing standard CMOS n/pFET.

2. Add-on scenario: TFET devices are co-integrated with CMOS because of specific unique

TFET properties, on parameters in which they are superior to standard n/pFET.
3. Niche scenario: TFET figures-of-merit are relevant for a very narrow application segment
only.

In the first two scenarios TFET s could still be exploited for mass production purposes, which is not
true for scenario 3. As said above IMC focus was and still is on judging the potential of TFETs for
system-on-a-chip (SoC) low power technology platforms. Based on the technical results achieved
so far with the different TFET technology concepts pursued in STEEPER, there doesn’t seem to be
a fast track to bring TFET’s into a competitive position to standard CMOS from device
“performance” perspective in the near future. A replacement scenario seems to be unlikely from
today’s view. Therefore it is highly desirable to get TFET devices with a high degree of CMOS
commonality from processing perspective, the TFET technology solution should be compatible to
standard CMOS, and use silicon bulk substrate for cost reasons to enable scenario (2). STEEPER
TFET device achievements so far point to the low voltage high latency (low frequency) application
space, which is considered as a niche market today (scenario (3)), but significant growth might
happen in this segment mid-term when taking into account the potential uplift in the health sector.
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Based on these kinds of considerations IMC is exploiting the STEEPER results by trying to identify
the technology which fits best for manufacturing IMC products, taking advantage of the potential
proposition of TFETs developed. Therefore STEEPER results will influence —in one way or the
other- IMC’s device, technology and platform roadmap.

4.2.6 Research Center Jiilich (FZJ), Peter Grunberg Institut (PGI9-IT)
Siegfried Mantl - s.mantl@fz-juelich.de

The FZJ as an academic partner plan to use the identified technical and scientific challenges of
STEEPER to define new topics for PhDs and MS thesis to be offered. These PhDs will benefit from
the access to the advanced technological and computational platforms available in the project. Due
to the close interaction between FZJ and CEA-LETI with surrounding universities (the German
Elite University RWTH Aachen and the Institute National Politechnique Grenoble, respectively)
also the research centres will play a key role in helping to educate masters and PhD students, as
well postdoctoral researchers in the field of nanoelectronics, thus contributing to counteract the lack
of engineers and scientists in this field in Europe. In this perspective, the aim of the internship
organized at the FZJ is to introduce students to current research topics in the field of
nanoelectronics. Therefore, selected experiments allow to find real research equipment in a clean
room environment. The internship program addresses students of physics, electrical engineering/
computer science, chemistry and materials science for the undergraduate / bachelor. From the very
initial stage of the courses, the bases of the experiments are described in lectures. The following
classes are introducing the experiments from different subject areas and are taught in small groups.
Practical internship assignment is as follows:

¢ Fabrication and electrical characterization of Si component

* Quantum transport in semiconductor nanostructures

* Spin transport in magnetic nanostructures

* Non-volatile memory

¢ Cell-chip coupling of bioelectronic hybrids

* Resonant quantum tunneling structures

* Mechanically controlled junctions

* Molecular beam epitaxy of Ge quantum dots

* (Carbon nanotubes

* Semiconductor Nanowires

* Production of multifunctional oxide films

* Transmission electron microscopy (TEM)
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4.2.7 RWTH Aachen University (RWTH)
Joachim Knoch - knoch@iht.rwth-aachen.de

The long-term research strategy of the Institute for Semiconductor Electronics (RWTH Aachen) is
to investigate energy independent nanosystems consisting of various components such as nanoscale
thermoelectric generators, third generation photovoltaics, scalable energy storage and low power
nanoelectronics devices. Therefore, the results gained within STEEPER on low power steep slope
switches are one cornerstone of our research agenda. RWTH Aachen will exploit the knowledge on
band-to-band tunneling to further develop concepts targeting at energy independent systems and
explore possible combinations with e.g. energy efficient sensors. In addition, the results gained,
particularly on the device physics aspects and working principles of steep slope switches will be
incorporated into current and future advanced level lectures at RWTH Aachen making students. To
be specific, about one third of the lecture “Nanoelectronics Devices” that will be held for the first
time next summer term is devoted to steep slope transistors.

Table: Long term RWTH research strategy

LEAD PARTNER NAME:

RWTH Aachen University

Describe the innovation content of result

Who will be the customer?

What benefit will it bring to the
customers?

When is the expected date of
achievement in the project (Mth/yr)?
When is the time to market (Mth/yr)?

What are the costs to be incurred after
the project and before exploitation?

What is the approximate price range of
this result / price of licences?

What is the market size in Million € for
this result and relevant trend?

How this result will rank against
competing products in terms of price /
performance?

Who are the competitors for this result?

How fast and in what ways will the
competition respond to this result?

Who are the partners involved in the
result?

Who are the
interested in the
sponsors, etc...)?

industrial
result

partners
(partners,

Have you protected or will you protect
this result? How? When?

Increasing the knowledge and understanding of tunnel FETs.
Design guideline for tunnel FETs with optimized performance.

Industry as well as academic partners and students.

Provide guidelines for designing and manufacturing optimized
tunnel FETs. Education of students, exposing them to novel,
energy efficient device concepts.

June, 2013

June, 2013

Groups worldwide working on tunnel FETs.

FZ Jilich, IBM Zurich and [U-NET

IBM

Several patents related to tunnel FETs have been filed (some of
them are already granted) in 2005, 2009, 2010, 2011
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4.2.8 Ecole Polytechnique Fédérale de Lausanne (EPFL)
Adrian Mihai lonescu - adrian.ionescu@epfl.ch

The mission of the Nanoelectronic Devices Laboratory (NANOLAB) at EPFL is to innovate at
device and technology level for advanced, state of the art nanoelectronics functionality. The
NANOLAB is working on various subjects in the field of silicon micro/nano-electronics with
special emphasis on the technology, design and modelling of nanoscale solid-state devices
(including Silicon-On-Insulator devices, few-electron devices, hybrid SET/CMOS, single electron
memory, nanowires and nanotubes), Radio Frequency MEMS devices for in- and above-IC and
integrated optoelectronic devices. The results obtained within STEEPER project on low power
steep slope switches design, fabrication and its applications are one of main, important feature of
our teaching agenda. The NANOLAB delivers a series of the courses, including New Trends in
Nano-Electronics, New Trends in Nano-Electronics, Nanoscale MOSFETs and beyond CMOS
devices, RF MEMS for communications applications, where the students will benefit having access
to the R&D results and findings of the STEEPER project.

5 Exploitation preparation

The STEEPER project addresses critical limitations caused by new technology nodes at sub-
nanometer scale as well as new semiconductor device technology and its design paradigms for
advanced IC systems with a key consideration of the impact of new device switching properties on
the modern IC architectures. In particular the relevant topics addressed in the project are: The
investigation of the impact of device operation and its integrations with available technologies
approaching as well as going beyond the end of the ITRS devices, integrated circuits and systems.
All these research lines are strategic for semiconductor companies so exploitation actions have been
initiated within the different workpackages (WP). In particular, both Intel and GF and also LETT as
industrial partners are evaluating the exploitation paths in STEEPER.

6 Joint collaboration actions with similar FP7projects

One of the STEEPER objectives is also to contribute to join activities (cluster meetings, training
activities) with similar FP7 projects. We aim for joint publications, including contributions to a
common portal, plan contributions to a FP7 conference, contribute to a common roadmap and
strategy for future research in the domain, including cooperation with relevant national and
international activities and enable the exchange of students/researchers between institutions and
complementary collaborative dissemination actions. Thematic exchanges are foreseen with:
GRAND: modeling approaches for quantum transport; DUALLOGIC: III-V integration on Silicon
platforms; NEMSIC: circuit design with steep slope switches as sleep transistors for power
management; as well as collaboration with other institutions, associations and networks including
NANOSIL, NANOICT

7 Conclusions

This deliverable has presented the dissemination activities that have been performed by the
STEEPER partners during the two first years of the project. Specific effort has been dedicated to the
design of a project website website, project brochure, posters, distribution of press release and
participation in project exhibitions to ensure the visibility of STEEPER to the European research
community as a whole. The existence of the project, its objectives and consortium organization has
been spread out through websites, press news, and brochure distribution at main conferences in
Europe. Together with joint collaborative actions with similar FP7projects the aim of STEEPER for
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the following period of the project is to present research results to the main conferences of the
domain as well as among potential industrial users.
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