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1 Introduction

With the Joint Technology Initiatives (JTI), industry-led technology programmes were
launched at the European level in 2007/2008, which were implemented together with
industry associations, the European Commission and member states based on a
comprehensive set of rules and regulations. In this context, the ARTEMIS and ENIAC
programmes and the current successor programme ECSEL, implemented as Joint
Undertaking (JU), have been of great importance for the development of new
technologies focused on information and communication technologies (ICT) and

electronics.

Austria has been extensively involved in the programmes from the start, with substantial
public funding provided by the Ministry for Climate Action, Environment, Energy, Mobility,
Innovation and Technology (BMK, former BMVIT). In the last 10 years, a large number of
projects involving Austrian organisations have been acquired successfully, with a total

volume of between 60 and 100 million euros per project.

Although evaluations at the general and sectoral levels have provided findings on the
impact of the programmes, there is little evidence of the specific impact of participation in
ENIAC/ARTEMIS/ECSEL at the enterprise level.? In the framework of the present project,
case studies were conducted in selected enterprises to investigate the specific impact of
ENIAC/ARTEMIS/ECSEL projects on technological development and innovation. In the
context of the case studies, the direct and indirect effects were identified and the
contribution to economic development (growth, employment, securing the location,
opening up markets, etc.) was captured. The case studies should together demonstrate
the challenges and complexity of implementing technological innovations in the high-tech

sector.

1 See for instance European Commission (2017): Final Evaluation of the ARTEMIS and ENIAC Joint
Undertaking (2008-2013) Operating under FP7, A report prepared for the European Commission, DG
Communications Networks, Content & Technology.
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2 Infineon Technologies Austria: The
300mm thin wafer technology

2.1 Infineon Technologies Austria at a glance

Infineon Technologies AG, with its headquarters in Munich, is with its Business
Segments/Divisions Digital Security Solutions (DSS), Automotive (ATV), Industrial Power
Control (IPC) and Power & Sensor Systems (PSS), a world leader in semiconductor
solutions. Its market position is first in Automotive and Power and second in Security ICs.
As of September 2019, the Infineon group has 41,400 employees worldwide, thereof
18,600 in Europe. It runs 37 R&D locations and 17 manufacturing locations. The revenue

for the 2019 financial year was 8.023 million Euro.

Infineon Technologies Austria AG (IFAT), one subsidiary in the Infineon group, shows
dynamic growth in revenue and employees over the past few years. In 2019, Infineon
Austria generated sales of over 3 billion euros and employed around 4,600 people.
Besides Germany, Infineon Austria is the only subsidiary within the group that combines
R&D, production and global business responsibility. Infineon Austria bears global
responsibility for 13 product lines in the divisions "Automotive", "Power & Sensor

Systems" and "Industrial Power Control".

At the location in Carinthia, Villach, an approximate 1.6 billion euros are currently
invested; in part in a new, fully automated 300mm chip factory, and in part in a new R&D

building. Investments are also being made to expand research locations in Linz and Graz.

The location Villach is a competence center for exceptionally thin (down to 40um) silicon
wafers. It runs serial production of power semiconductors in 300- millimetre and thin
wafer technology, and comprises manufacturing competencies for micro-
electromechanical systems. It is one of the Industry 4.0 pioneers in Austria, and serves as
the group’s global competence centre for power semiconductors. This primarily includes
the power switches based on the new materials Silicon Carbide (SiC) and Gallium Nitride
(GaN).
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Infineon Austria is one of the strongest industrial research companies in Austria. Its R&D
expenditure in the 2019 was 525 million Euro which accounts for 17% of total revenue. It
employs about 2,000 people in R&D and filed 214 patent applications in the last fiscal

year.

2.2 300mm wafer power technology: A strategic project series in
ECSEL

The 300mm technology for power electronics, developed by Infineon Austria, was realised
with ENIAC/ECSEL projects from the beginning. The development of the cost-saving
300mm technology for power electronics and its digitised production is a central thematic
driver over the entire course of the ECSEL project history at Infineon Austria, as reflected
in the ENIAC/ECSEL projects since 2012. Most ECSEL projects by Infineon Austria focus on
manufacturing issues, significantly lead to ongoing improvements in process and

production technology, and enable decisive cost and resource savings.

Figure 1 depicts the entire project series of Infineon Austria in manufacturing technology.
Infineon Austria has been or is involved in 12 ENIAC/ECSEL projects, 7 of which are or have
been managed by Infineon Austria staff, a further 3 by Infineon Germany or Dresden. Only
the ECSEL projects "HiPerform" and "Arrowhead Tools" are not managed by employees at
Infineon locations. The projects are pursuing three strategic project sequences in which
the ENIAC/ECSEL R&D projects are linked with each other in a sustainable, thematic way

for overarching future topics.

The “300mm and thin wafer technology for power semiconductors” encompass the
projects EPT300 (ENIAC), EPPL (ENIAC) and “eRamp”. EPT 300 delivered the base and first

milestone on the way to realise production of 300mm thin wafers in Austria.

The 300mm technology, initially developed for deep submicron CMOS, was not entirely
new in the semiconductor industry. By the late 1990s, companies were trying to pack the
circuits on a 300mm large wafer instead of the traditional 200mm wafer, expecting a
significant increase in productivity. In power electronics this transformation was not
possible at that time as the required silicon substrate wafers (specific doping) were not
available. Since Infineon Austria was successful increasing the diameter of the wafer from
150mm to 200mm in the past, Infineon Austria exploited and developed the needed

technology for manufacturing power electronics on 300 mm wafers by overcoming the
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Infineon Technologies not only explicitly pursues strategic project series to ensure
sustainability in R&D topics important for the company's future, but also explicitly strives
for project coordination of ENIAC/ECSEL projects to achieve the maximum impact of ECSEL
R&D projects for the company. Infineon has already assumed the role of project
coordinator in ENIAC/ECSEL projects 15 times. The total project cost of the ENIAC/ECSEL
projects that Infineon has coordinated in Germany and Austria is to date around 1 billion

euros.

As consortium leader, Infineon has the possibility to manage the strategic content of the
R&D projects and to strongly influence the selection of key partners. The consortium,
especially regarding research institutions but also including complementary industrial
partners, is put together along the value chain and Infineon has the possibility to gain
exclusive and ongoing access to the information created. Consortium leadership
significantly increases the added value for Infineon Austria in the ECSEL R&D projects since
Infineon can have a central say in the project and can align the direction of the content

with its own corporate strategy.

2.3 The role and effects of ENIAC and ECSEL projects

Infineon Austria argues that the ECSEL projects go hand in hand with the strategic
company topics. Its R&D projects, and thus also the ECSEL R&D projects, must fit in with
Infineon Austria's strategic fields and provide targeted support. These strategic areas are
also reflected in the 13 product lines for which Infineon Austria bears global responsibility:
These are product lines in the divisions "Automotive" (2 product lines), "Power & Sensor
Systems" (8 product lines) and "Industrial Power Control" (3 product lines). The ECSEL
projects centrally support the corporate strategy in terms of content and fit with the

company's internal technology roadmap.

Without the funded ENIAC/ECSEL projects, the R&D investments in such central future
topics would have been hardly realisable. Above all, such strategic project series offer
Infineon the opportunity to research and develop with the national and international
community along the entire value chain. ECSEL projects enable Infineon Austria to
safeguard the competitiveness of existing investments in R&D and production capacities,

and thus secure and create jobs at the Austrian site.
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2.4 ECSEL compared to other research funding programmes

Infineon is involved in both ECSEL and H2020 projects with distinctive motivations and
effects. In H2020 the funding rate is higher, which is interesting for research institutions,
as funding rates of up to 100% are possible. However, the oversubscription is a factor of 6

to 10, i.e. the success rate is low.

By comparison, ECSEL projects are not only larger and allow for numerous partners in
research and industry ("ECSEL are the battleships"), but the success rate is also
significantly higher for Infineon. This success is also because of tailor-made consortia along
the value chain and a clear strategic orientation of the Infineon ECSEL projects along their
own technology roadmap and a high level of in-house competence for such complex R&D
projects, also regarding the consistent design of an integrated, European ECSEL research

project and project proposal.

In addition, the comparatively low funding level in ECSEL projects and the corresponding
need for higher financing from private funds ensures a targeted project progress and an
output orientation that is more likely to deliver a concrete benefit for subsequent,
marketable product innovations from industry. From an industrial point of view, the
pressure to generate "impact" is comparatively higher in ECSEL projects than in H2020
projects. For Infineon Austria, ECSEL JU is an essential European funding tool for advancing
complex technological developments along the TRL 3 to 7 decisively and in cooperation

along the value chain.

National funding formats such as the "Basic Programme" of the Research Promotion
Agency FFG are very important for Infineon Austria as a complement to ECSEL projects.
These projects are aimed at targeting product development and allow for a higher level of
secrecy compared to ECSEL projects. The national thematic funding programmes
"Production of the Future" and "ICT of the Future" are seen also as complementary and
make it possible, for example, to prepare strategic R&D topics at the national level before

they are further developed at European level.

According to Infineon Austria, the addition of the ECSEL projects is very high also because
of the strategic connection to their own technology roadmap. Due to their design, the
number, competence and role of the different project partners, the possibility to address
different but related— and especially risky— sub-themes, ECSEL projects have an important

function for Infineon’s own R&D strategy. Through ECSEL projects, Infineon Austria can

12 out of 49 ECSEL-funded projects and their impact: Case studies of Austrian companies



add R&D personnel, recruit qualified staff, and benefit from the expertise and
competence of other partners. In addition, ECSEL projects also have positive structural,
network and reputation effects. These strengthen the competitiveness and reputation of
the company in Austria as an innovation location and have positive, sustainable effects on

the Austrian innovation ecosystem in the topic area.

ECSEL projects have correspondingly a positive impact on the growth of equipment and
material manufacturers in Austria, who cooperate with Infineon in such ECSEL projects
and can subsequently open up new business areas and orders. The production technology
orientation of many of the ECSEL projects toward automation, robotics, Al and digitisation
is explicitly aimed at securing and strengthening the production location in Austria and

Europe over the long term.

2.5 Key findings

Infineon in Villach is a competence centre for power electronics within the Infineon group
and the R&D ECSEL projects in 300mm thin wafer technology, manufacturing technology
and power semiconductors have been crucial for the expansion and conversion of the
Austrian Infineon research and manufacturing site. The 300mm technology for power
electronics, developed by Infineon Austria and specifically realised from the beginning also
via ENIAC/ECSEL projects, was one of the decisive factors for the continued existence of
the Infineon location in Villach and is now being expanded in terms of production
technology. This breakthrough innovation has been a key for the decision to build up a
new 300mm thin wafer factory and R&D center in Villach with a total investment of about

1.6 billion euros.

ENIAC/ECSEL projects have significantly accelerated and enabled the development of
300mm power semiconductor technology. For Infineon Austria, ECSEL JU is an essential
European funding tool for advancing complex technological developments along the TRL 3

to 7 decisively and in cooperation along the value chain.

Most ECSEL projects by Infineon Austria focus on manufacturing issues, significantly lead
to ongoing improvements in process and production technology, and enable decisive cost
and resource savings. Infineon Austria is pursuing three strategic project series in
manufacturing technology in which the ENIAC/ECSEL R&D projects are thematically linked

to each other for overarching future topics. Here the further development of the 300mm
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3 ams: Towards 3D integrated sensors

3.1 ams at a glance

AMS designs and manufactures high-performance sensor solutions for applications
requiring the highest level of miniaturisation, integration, accuracy, sensitivity and lower
power. Products include sensor solutions, sensor Integrated Circuits (ICs), interfaces and
related software for mobile, consumer, communications, industrial, medical, and
automotive markets. AMS advanced developments drive worldwide leading applications
requiring small form factor, low power, highest sensitivity and multi-sensor integration

being present with optical sensors in the most advanced smartphones.

AMS’ headquarters are in Premstadtten near Graz, Austria with a state-of-the art 200mm
CMOS manufacturing line including optical interference filter and post-processing
capabilities. Key research and development facilities are based at the headquarters
covering technology R&D and IC design development departments together with 18
design centers worldwide. In Rischlikon, AMS operates an R&D centre developing
advanced optical components and packages for the highest level of sensor
miniaturisation. ams” state-of-the art VCSEL (vertical cavity surface emitting laser) emitter
solutions providing industry leadership in VCSEL array power density, conversion
efficiency and pitch.

Employing worldwide over 9,000 people, AMS operates direct sales offices in all major
regions of the world. AMS revenue in 2019 exceeded 2 billion USD with a major
contribution from advanced consumer and mobile sensor device solutions. ams is the
majority shareholder of OSRAM Licht AG, with a vision to create a global leader in optical

sensor solutions and photonics. AMS is listed on the SIX Swiss stock exchange.?

3 More information about AMS can be found at www.ams.com
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3.2 Developing and commercialising 3D integrated sensors

ams has focused its R&D strategically on innovative sensor development and integration
(e.g. through packaging). Micro sensors are becoming increasingly intelligent, with more
software and algorithms. The company pursues the strategy to secure manufacturing
know-how at the Styrian location and the corresponding IP. This is done through its own
pre-development and R&D projects in Austria and Europe. Further development and
integration of sensors/chip components is also done in Austria. This prevents suppliers
from being able to offer critical (manufacturing) knowledge to competitors of ams at a
later time. The 200mm Waver FAB is located in Styria (Austria), a large development
centre mainly for automotive and medical devices. Many tests for certification are also
carried out in Styria. In contrast, the up-scaling of large-volume production takes place
mainly in Asia (in locations/clean room factories e.g. in Singapore). In (optical) packaging,
much is still done manually. In terms of its workforce, ams has thus grown strongly in Asia,

but also in America and Europe.

The complexity of manufacturing technology has created many additional research
guestions in manufacturing in the past decade. Topics and questions - also addressed in
collaboration with competitors - are aimed at the fundamental "How do | manufacture?",
"What must the machine be able to do?", "What data do | need to control the process?
With competitors/cooperation partners, it is primarily about basic approaches and

methods.

Long-term topics and ongoing developments (e.g. in automotive, industrial, medical,
consumer applications, etc.) are suitable for collaborative research projects before the

results of the projects are incorporated into new generations of sensors.

ams entered the first ENIAC project via existing networks of other collaborative R&D
projects (EU FP, FFG projects) when taking part in the project IMPROVE (2009 to 2012).
For ams, the project IMPROVE was very beneficial for networking and pre-competitive

joint learning on similar challenges along the value chain, which the partners mapped.

The ENIAC project EPPL (2013 to 2016) was something like the proper start of the success
story of the ENIAC/ECSEL projects for ams. Infineon was the project leader (see also
above), but ams led the work package for the 3D sensor integration. Based on the
developed process technology, the smallest 3D integrated ambient light sensor could be

launched. A product that also built the foundation for ams’ world-leading market position
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Figure 2: Large sensor integration development projects at ams
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For ams, ECSEL projects are mainly concerned with manufacturing issues in connection
with sensor development. The greatest added value of the ECSEL projects for ams in terms
of development content is to work on the topic of 3D integration of micro-sensors and on
the development of modules and analysis methods. Together with equipment
manufacturers and academic and industrial partners, ams can work on the further
development of higher TRLs and the successful production of integrated sensors. ECSEL
projects raise the probability of this success, increase the speed towards production

transition, and lead to a broadening of the network.

3.3 The role and effects of ENIAC and ECSEL projects

A specific advantage of participating in ECSEL projects seen by ams is that, compared to
H2020 projects, larger consortiums are possible. While experimental basic research on
rather specific issues is done more in H2020 projects or via projects funded by the
National Research Promotion Agency FFG, ECSEL projects range from TRL 4 to TRL 7;
readiness levels where many partners are needed because the requirements for the
development are becoming more complex and also the research questions are

broadening. According to ams, the ECSEL format is very well suited for this purpose, i.e. to
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ECSEL projects enable the participation of Austrian research institutions and thus
contribute to the expansion of the thematic, national innovation ecosystem. Without
Austrian industrial companies, research institutions would have difficulty or possible
would not participate at all in ECSEL projects. Important partners of ams in ECSEL projects
include the Austrian research organisations and universities MCL, FELMI, PCCL, SAL, AIT,
TU Vienna and TU Graz.

ECSEL projects are important for gaining understanding of the requirements and
considerations of sensor users (e.g. Siemens, Samsung) and exploring the possibilities and
limitations together. Set against this background, ECSEL projects contribute decisively to
product success from the manufacturing side and enable the development of new

business fields.

ECSEL projects must fit into the landscape of the internal technology roadmap. Major
topics of ams’ technology roadmap are structured according to individual technological
components (sub-roadmaps). ECSEL projects provide insight into different sub-roadmaps,

with a focus on 3D integration and process technology.

In H2020, ams tried out comparatively more new approaches, also because of the higher
funding rate, sometimes upwards of 80-100%. In ECSEL projects the funding rate is 40%,
which means that the thematic focus of the projects (with 60% self-financing from the
companies) is comparatively more closely linked to the technology roadmaps of ams and
to existing knowledge bases. The more private money from ams that flows into R&D
projects, the more it must ensure that the R&D projects produce useful results for ams.
ECSEL projects therefore have an "accompanying" character to the technology roadmap

with cooperative possibilities that otherwise would not be available for ams.

3.4 Key findings

The first FP6 and ENIAC projects were door openers for further projects and the expansion
of the ams’ R&D network. ECSEL projects at ams build on each other and are
simultaneously linked to ams’ internal technology roadmap. The success results of one
ECSEL project are the basis for the decision for follow-up investments in new ECSEL

projects.
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4 AVL: On the way to digitizing the
vehicle’s development process

4.1 Company at a glance

AVL (Anstalt fiir Verbrennungskraftmaschinen List) was founded by Prof. Hans List in 1948
with colleagues from the Technical University of Graz. It is often referred to as the first
spin-off company of an Austrian university. At first they developed mainly small and
medium-sized diesel engines. By the 1960s, the company had become decidedly
international with its construction of diesel engines for various applications and
customers. At the same time, AVL began developing engine test benches and used the

first computers for this purpose as early as 1964.

AVL is divided into three divisions: i) Powertrain Engineering with the development of
powertrains including internal combustion engines, hybrid systems, transmissions,
batteries, fuel cells, electrics and electronics; ii) Instrumentation and Test Systems
encompassing the development of test benches and measurement technology for
engines, vehicles, advanced driver assistance systems, automated vehicles and their
components; and iii) Advanced Simulation Technology covering the creation of simulation

software for engine and vehicle development.

AVL is now known as the world's largest independent company for the development,
simulation and testing of powertrain systems (hybrid, combustion engine, transmission,
electric drive, batteries, fuel cells and control software and technology) for passenger cars,

commercial vehicles, construction, large engines and their vehicle integration.

The expenditures for inhouse R&D account for 10% of the turnover. AVL has over 1,500
granted patents. The company has a long tradition in conducting EC-funded projects and
engaging in the development of roadmaps. Since 1992, AVL participated in over 150 EC-

funded R&D projects, more than 40 of them as coordinator.
This research-driven company has grown considerably over the last few years, and

employs more than 11,500 people worldwide, including 4,300 in Graz. It achieved a

turnover of almost 2 billion Euros in 2019.
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4.2 The role and effects of ARTEMIS and ECSEL projects

AVL has engaged extensively in ARTEMIS and ECSEL projects since 2009, which
contributed significantly to the development of existing business segments and the
creation of new ones. AVL recognised that the JU offers the opportunity to engage over a
longer period of time and continuously work on consecutive projects in close
collaboration with leading international partners to implement a project roadmap. Such a
coherent set of projects is defined within AVL as a project cluster and AVL could
successfully manage different project clusters for the development of brand new
technologies. The technologies developed within these project clusters were further
developed and commercialised by additional projects, which resulted in new products or

even business fields.

The success story began with engaging in the development of simulation tools that meet
new emerging requirements in relation to integration and interoperability, and safety and
security. This development path encompasses the project cluster “Systems Engineering,
Interoperability and Dependability”. AVL also started to offer technologies and solutions
for Automated Driving, for which ECSEL projects played an important role, too. 2015 the
first project started opening up the project cluster called “Automated Driving”. In 2013,
AVL began to address questions in relation to efficient production, which can be
commonly summarised as “Industry 4.0”, the third project cluster. The electrification of
the powertrain is another dominant trend within the entire automotive industry. AVL
addressed this tope as well within ECSEL projects, staring with the first project in 2015, i.e.
project cluster “Electrification”.

The projects in the four project clusters allowed to develop competencies, technologies
and solutions for supporting the customers of AVL, mainly OEMs, to develop automated,
connected and electrical vehicles. In the presented AVL case study, the first two project

clusters are presented to illustrate the role and impact of ECSEL-funded projects for AVL.
Development towards Systems Engineering

Developing simulation tools is one of the key business areas of AVL. While the experience
of engineers is important for making design decisions, the new challenge emerging in the
beginning of the 2000s was to develop simulations which support the design of new car
components such as batteries, engines, transmissions, etc. The rationale was simple, the

better the assumption in an early development stage, the better and more efficient the
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In both areas described here, AVL nowadays offer specific products and solutions which
are directly connected with the ECSEL-funded R&D. With the development of the platform
technologies and solutions, AVL could gain a leading position in this market segment.
ENIAC and ECSEL projects allowed for the accelerated takeover of AVL's “Integrated and
open Development Plattform” strategy and the related tools such as Model. CONNECT™
and Data.CONNECT™. The entire business unit at AVL in 2019 employed about 250 people
and the turnover in the new business segment Systems Engineering makes about 41

million Euro.

The automated driving business has grown considerably in the recent past, with a
turnover of about 20 Mio. Euro achieved in 2019. that should account for about one third
of the total revenue of AVL until 2035. The project cluster “Automated Driving” also

recruited about 120 new employees.

4.3 Key findings

AVL has digitised the vehicle development process with state-of-the-art and highly
scalable IT, software and technology platforms, and creates new customer solutions in the
areas of simulation and embedded software development in an agile and integrated

environment.

The R&D conducted by AVL is conducted strategically, driven by technology and market
trends. An important milestone for building up competencies and technologies in systems
engineering was a strategy workshop in 2008. In this workshop, future trends and
requirements for the vehicle development process were discussed. The increased
importance of digitalisation and new alternative powertrain technologies were anticipated
and it became clear that new developments and simulations tools had to be developed.
The internal roadmap was updated with a definition of new requirements for the
architectures and interfaces which guided the entire development process and a specific
search for opportunities emerging within the ARTEMIS and ECSEL JU research projects.

The first ARTEMIS project of AVL, CRYSTAL, addressed the questions and challenges
identified at this point of time. AVL recognised that the development of new simulation
and testing tools is only possible in collaboration with the big industry players. The
possibilities to build up and shape the innovation ecosystem from the company’s point of

view was a key argument for engaging in ARTEMIS and later on ECSEL. This is the main
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5 TTTech: Communication
technologies for controlling aircrafts,
vehicles, and off-high-way-systems

5.1 TTTech at a glance

TTTech is one of the most impactful academic spin-offs in Austria created in the past 25
years. The company was founded in 1998 as TTTech Computertechnik GmbH (TTTech
being short for “Time-Triggered Technology”) by a team of visionary entrepreneurs. Their
background was in research and first prototypical developments on real-time, time-
triggered communication protocols and technologies for safety-critical controls conducted
by Prof. Hermann Kopetz at the Institute of Computer Engineering at the Vienna
University of Technology (TU Wien) since 1979. TTTech has a long tradition in running
European projects and has already conducted underlying research within projects funded

in the 5th and 6th Framework Programmes by the European Commission (EC).

Having focused on the development and building of time-triggered data communication
protocols and technologies from the start, the Austrian high-tech company TTTech
Computertechnik AG has proven itself as technology leader in robust networked safety
controls. TTTech’s products are applied in diverse safety relevant areas in the automotive,
space and aerospace, energy production (off-shore wind-power plants), railway systems,
and industrial process automation domains, where highest reliability and safety of

networked electronic systems are required.

TTTech provides trend setting solutions for the challenges of future vehicle generations.
Those challenges include increasing connectivity within the vehicle, the infrastructure, and
the growing safety and robustness requirements regarding electronics for highly
automated driving. This especially includes safety-relevant areas of vehicle dynamics and
advanced driver assistance systems and security. Highly respected partner companies like
Honeywell, Hamilton Sundstrand, Alcatel, AUDI, BMW, VW, Delphi, Continental, Infineon,
NXP, Airbus, Boeing, General Electric, among others, helped TTTech’s products gain a

global reputation in the deployment of leading development and production programmes.
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From its development as a small start-up to a SME to a large enterprise with global reach,
the TTTech Group of has spun-off several entities: Its automotive branch (TTTech Auto AG)
with share-holding partners such as Samsung, Audi and Infineon. It has done the same
with its industrial domain (TTTech Industrial Automation AG) with several subsidiaries
world-wide and its Off-Highway branch (TTControl GmbH) which became a joint venture
with Hydac International. TTTech Computertechnik AG acts as a holding and furthermore
houses the TTTech Group’s aerospace and space divisions. The TTTech Group companies
have become a part in an ecosystem of customers and partners from different industrial

domains, research institutions and organizations.

Currently, the company employs more than 2,200 employees in 14 countries, including
Austria, Germany, Italy, the Czech Republic, Serbia, Turkey, Romania, the United States,
Japan, China and others. With its impressive track record, the company can also be
considered as a gazelle, which is defined as a company with strong continuous growth
over a long time period. The compound average annual growth rate (CAGR) has remained

above 25% since the company’s establishment.

5.2 The role and effects of ARTEMIS and ECSEL projects
First ARTEMIS success with INDEXYS

TTTech Computertechnik AG participated in ARTEMIS right from the beginning of the
programme and submitted its first proposal at the very first call. TTTech engaged strongly
in developing embedded systems. Thus, the ARTEMIS programme seamlessly matched the
strategic orientation of the company. The first project TTTech coordinated in the ARTEMIS
programme was INDEXYS, which was co-launched by TTTech. It was strongly supported by
company co-founders Prof. Hermann Kopetz and Dr. Stefan Polenda, who were both
familiar with publicly funded research programmes from their work at the Technical

University of Vienna.

The company perceived higher chances of winning projects compared to Framework
Programmes due to a lower number of competing proposals. In addition, the company
recognized the opportunity to meet new partners and potential customers and thus to
expand its network. At that time, it was of paramount importance for a young and

comparatively small company like TTTech, to get the opportunity to demonstrate the
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