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Executive Summary 
 
 
 
This Support Action - the FP7 project Shrink-Path of Ultra-Low Power Superconducting Electronics 
(S-PULSE) - has been performed in order to prepare Superconductor Electronics (SE) technologies 
for the technology generation beyond the CMOS scaling limits. In the field of logic operations, 
Rapid Single Flux Quantum (RSFQ) circuits are the technology with the lowest risk. The advantages 
of these electronics are a very low on-chip power consumption in combination with data and signal 
processing rates that are an order of magnitude higher that those of semiconductor technology. All 
essential circuit elements of SE have been developed and demonstrated, but so far not implemented 
in industrial applications.  
 
The unprecedented potential of SE for the requirements of the future information and communication 
society can only be exploited if the economical impact of superconducting technologies in Europe is 
strengthened. S-PULSE supported joint efforts of European academic and industrial groups in the 
superconducting technologies field. Dissemination towards foreign partners, engineers from industry, 
and undergraduate and graduate students took place through several seminars and two international 
conferences. Specially training workshop series for design, fabrication and measurement of SE 
circuits relieves enabling to the European FLUXONICS Foundry for RSFQ circuits. For future 
developments the ground for an e-learning platform has been prepared. Preparatory technical work 
for shrinking of SE structure size, study of ultra-thin barrier Josephson Junctions and cryo-cooler 
operation of SE supported S-PULSE. 
 
This Support Action strengthened the vital link between European and international bodies in the 
field of SE. It united industrial expectations, visionary extrapolation, and the current status of 
technology. S-PULSE improved the image of SE and advanced the exchange of knowledge and 
ideas, takes charge of education, and wins public interest. On the industrial side, the links with 
private companies have been made stronger.  
 
In frame of conferences and workshops the main competitors from Japan and the United States 
presented their high level of development for RSFQ application. Resulting discussions and contacts 
supported S-PULSE to define the international status und to derive the perspectives for the European 
SE.  
 
The European Roadmap on Superconductor Electronics (doi:10.1016/j.physc.2010.07.005) is the 
major product of S-PULSE and gives perspectives for superconductive electronics in Europe on a 
strategic level. Therefore, to strengthen the European competitiveness in SE research projects have to 
be set-up in the following field: 

– Ultra-sensitive sensing and imaging. 
– Quantum measurement instrumentation. 
– Advanced analogue-to-digital converters. 
– Superconductive electronics technology. 
 

What the role of Europe in the international development of SE will be is primarily a question to the 
European Community: if the necessary funding and projects will become available or not will be the 
determining factor. 
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Project context and main objectives 
 
The Support Action project Shrink-Path of Ultra-Low Power Superconducting Electronics (S-
PULSE) is embedded into the European landscape of superconductive electronics (SE). S-PULSE is 
strongly connected with the FLUXONICS society, which supports the proposal and duration of the 
project. Furthermore S-PULSE interacts with the European Society for Applied Superconductivity 
(ESAS) and was presented on important conferences like EUCAS, ISEC and ASC. S-PULSE truss 
the European activities to strengthen the R&D for superconducting electronics applications.  
The project structure is like a pyramid, which is based on project management (WP5) and 
preparatory technical work (WP4), the centre is the dissemination of knowledge about 
superconducting electronics and applications by seminars, conferences, newsletters, and an internet 
platform (WP2, WP3), and finally all activities together have the objective to develop a common 
strategy for the next years to strengthen the competiveness for superconducting electronics and their 
applications in Europe (WP1).  
 
 

 
 
 
 
The major objectives of the working packages: 

• WP1, Strategic work of SE 
o Assessment of the international RSFQ activities, mainly in Japan and United States, 
o Feasibility study for European Centre of RSFQ technology, 
o Feasibility study for European Technology Platform of RSFQ technology, 
o Update of the European Roadmap on Superconductor Electronics. 

• WP2, Conferences, Seminars, Workshops 
o Two international symposia EUROFLUX, 
o Workshops concerning accompanying themes, like cryocooling, detectors, metrology 

application, 
o Two series of training workshops follows the line from circuits design over wafer 

fabrication up to measurement of RSFQ circuits. 

WP1: Strategic work of SE 

WP2: Conferences, 
 Seminars, 
 Workshops 

WP3: Visibility, 
Dissemination 
 of SE 

WP4:   Preparatory technical work, 
 Operational Support, Fact Finding, Studies 

WP5:   Project Management 
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• WP3, Dissemination of knowledge about superconductor electronics and RSFQ 
o Project website www.s-pulse.eu, 
o Periodic newsletters, 
o Provide of access on European Foundry for RSFQ circuit design and fabrication, 
o Cooperation with other European and international bodies concerned with SE, 
o Prepare the ground for an e-learning platform for SE. 

• WP4, Preparatory technical work to assist fact finding 
o Shrink of line width and structure size of SE circuitry elements, 
o Providing RSFQ test circuits inside the project, 
o Ultra-thin barrier Josephson Junctions, 
o Evaluation of cryocooler operation for RSFQ based systems. 

• WP5, Project management 
o Implementation of project management, 
o Communication with project partners and the project officer, 
o Supervising project time schedule, costs, deliverables and reports. 

 
All deliverables were sent in time to the project officer and the milestones have been successfully 
reached. 
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Working Package results 
 
 
Work package WP1: Strategic work 
 
WP 1.1 Assessment of international RSFQ activities 
Objectives: Set the bar for European driven projects by compiling a comprehensive study of the 
state of the art in international SE.  Determine how Europe presently stands in comparison.  
Description of results: Prior to establishing a European RSFQ roadmap, we have reviewed the USA 
and Japanese based efforts for task specific RSFQ solutions and development of RSFQ systems for 
high-end computing environments. This is reported in "Report about the international status of SE 
outside Europe". The latest progress attained by Japanese groups in fabrication technology and circuit 
design for superconducting electronics is very impressive. Cryocooled systems with a high-speed I/O 
interface and a multi-chip module carrier, a wide-band hybrid ADC system, and the CORE1 
microprocessor demonstrate the capability to solve technical issues. The availability of the worldwide 
most advanced foundry process for digital superconducting electronics, the mature level of a digital cell 
library and the automatic integrated circuit design based on hardware description languages open the way 
to quantum electronics engineering in the near future.  
The "Report of recent progress in the USA and Japan" reports about the new orientations namely in 
Japan, as the new Japanese government under Prime Minister Yukio Hatoyama re-focussed their 
support in Applied Sciences towards environmentally-linked research and research in areas with 
special industrial interest. Since superconductivity is a technology, which is especially well adapted 
to solve environmental problems in the energy sector, but also in electronics such as computing and 
high speed network applications, e.g. for the internet, funding in this area is expected to increase. A 
new centre for the fabrication of Superconductive Electronics devices was set up AIST as a foundry 
available to the Japanese groups involved in device and device-application research. The new 
foundry combines the excellent NbN facilities at AIST with large-scale integration facilities for the 
Nb technology. The effort on new superconductive materials is growing as opposed to the situation 
in Europe, with the logical effect that such mechanisms as interface conduction and materials such as 
MgB2 have been discovered by Japanese groups.  In the USA, the research and development of 
Superconductive Electronic devices is active and successful: note the new technology of Nb 
Josephson junctions with an amorphous Nb-Si barrier in the group of Dr. Benz at NIST Boulder ; 
sensors and detectors e.g. for space and military applications, medical applications of SQUID 
sensors, especially Low Field MRI, low bias current RSFQ circuits… It very successfully takes place 
in research centres and industry; universities in general are only involved in more basic research 
questions. The Obama administration made stimulus money available also for research, which will 
become available in the first half of 2010. A number of Superconductive Electronic programs will 
also receive funding via the stimulus funds. One can expect a further increase of activities in this 
field in the USA. 
International conference attendance such as ISEC (Fukuoka, Japan, June 15-19), EUCAS (Dresden, 
Germany, September 13-17) and EUROFLUX2009 (Avignon, France, September 21-23) has 
favoured fruitful exchange with the actors in the domain of superconducting electronics.  

 
WP 1.2 Feasibility study for European centre of RSFQ technology  
Objectives: Technological and administrative issues as guide for the implementation of the ETP. 
Description of results: Technical and administrative issues for the implementation of the ETP. The 
study gives our vision of the installation of a European centre for SE through detailed technical and 
economic data. Assessment concerning current fabrication techniques, methods of measurements and 
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systems issues remaining to be technologically will be condensed and lead to solutions proposed for 
a later implementation. 
The “Report about SE potential in telecom and scientific satellites, target mission descriptions and 
associated specifications” is a review of the requirements for a field with significant application 
potential for SE (scientific missions, telecommunications through a satellite). Fixed and mobile 
ground based systems and satellite payloads have different requirements for the emitter/receivers but 
the key components are always ADC, digital mixer, digital filters and DSP. General 
recommendations are given, pushing for demonstrators of a system (SE + packaging + cryo-cooler 
etc) even if the features of this first generation are simple.  
 It concludes that the SE use in telecom satellites is a big challenge, an advance concept with a low 
Technological Readiness Level (TRL 2). But the announced limitations of semiconductor technology 
call for the development of alternative solutions like RSFQ. SE in ground stations particularly in 
mobile equipment is an attractive solution. Demonstrators with TRL of 3/4 must be an objective of 
the roadmap. 
The "Report about technological requirements and for a general SE foundry" focuses on 
superconductor electronics based on Josephson junctions like e.g. digital electronics (RSFQ, Rapid 
Single Flux Quantum circuits), Josephson voltage standards, and SQUIDs (Superconducting 
Quantum Interferometer Devices). Regarding the junction technology, it can be summarized as 
follows:  
A foundry should consist of three divisions: design, fabrication and testing. For a reproducible 
fabrication and a significant yield, the processes have to be ISO-9001 certified, as is the case for the 
FLUXONICS foundry. The niobium-based junction technology is well established for producing 
superconductor electronics devices. A lot of different devices have successfully been developed and 
used for first applications. However, it is still far away from a satisfactory and needed level for the 
fabrication of more complex circuits concerning integration density, parameter spread and yield. In 
view of reaching levels of highest complexity, forthcoming SNS-type technologies offer an attractive 
potential for a cardinal enhancement of superconductor electronics circuitry architectures, thanks to 
their internal shunt and high critical current density (up to 100kA/cm2). They will offer lower failure 
rates, thereby enhancing the foundry capabilities and facilities, impacting various application fields. 
For the future foundry it would be very useful to merge the present fabrication technologies to one 
process which allows producing all relevant circuits. The SNS technology might play an important 
role for this process. Supported operation of the European Foundry for Superconductive Electronics 
is necessary to reach these goals. 
The report on "Feasibility study for European centre of RSFQ technology" provides an analysis of 
requirements for the ESEC:  
1) The recent installation of FLUXONICS Foundry for the first time provides a high-level and open-
access technological basis for the production of integrated superconductive electronics. It is essential 
to focus the European demands in this emerging technology field on this foundry, since the quality 
and circuit yield is a function of foundry throughput. 
2) As a consequence, long term stability of this highly trained technological basis for 
superconductive electronics is essential to maintain European competitiveness with U.S.A and Japan.  
3) The increasing complexity to VLSI requires resources and has to be embedded into a long-term 
shrink-path strategy which can be implemented by a European Superconductive Electronics Centre 
(ESEC) as proposed here.  
Thus, the proposed ESEC appears to be feasible as far as the abovementioned expert-based 
preconditions are concerned. 
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WP 1.3 New RSFQ-roadmap  
Objectives: Prepare short- and long term prospective for a roadmap in the frame of the ITRS. 
Description of results: Based on the ‘SCENET roadmap for superconductor digital electronics’ 
published in 2006, a European roadmap for SE has been prepared. The information content shows 
our vision on future developments of SE. Special emphasis has been put on the further ‘shrink path’ 
towards nanoscale dimensions of the circuitry. At the two roadmap meetings in 2008, the document 
structure, the responsibilities of the sections, and a first timeline of the roadmap were established. To 
obtain a more general view, European experts, not participating in S-PULSE, were invited as well. 
Preparation of the first roadmap update has been the focus of two meetings on Jan. 16 2009 and April 
01, 2009. A Roadmap Status Document has been delivered to the EC S-PULSE project officer on 
May 15, 2009.  
An update of the roadmap has been initiated by a meeting on September 24th, after the EUROFLUX 
2009 conference. The final “European Roadmap on Superconductor Electronics” has been submitted 
for publication in Physica C and accepted by early July 2010.  
 
WP 1.4 Strategic Research Agenda for SE  
Objectives: Identification of the milestones by their nature and their schedule towards an ETP for 
SE.  
Description of results:  The "Critical Review and Research Agenda" is a report reviewing the issues 
and challenges for superconductive electronics (SE) identified in WP1 and advising on an agenda 
based on priorities in accordance with the new European Roadmap on SE. This task was devoted to 
study user-oriented system design and the impact of SE on the whole system, either originating at the 
circuit level or at the system level, depending on applications. The industrial guidance insures a 
proper match between end-users requirements and system architecture. 
This report emphasizes the support from this technology to the competitiveness of European industry 
with potential applications in 
- High-speed ICT components with low energy consumption,  
- Non-destructive material evaluation for quality assurance,  
- IR and THz imaging technology for security, pharmaceutical and chemical industry,  
- Quality assurance by means of standardization / measurements,  
- Communication and cryptography. 
It comes to the conclusion that the SE technology must be focused to reach VLSI integration level as 
fast as possible. The capabilities to simulate the whole SE system have to be developed. The three 
main domains of application identified as priorities are: 
- Ultra-sensitive sensing and imaging,  
- Quantum measurement instrumentation,  
- Advanced analog-to-digital converters. 
 
Work package Deliverables Send to EC 

D1.1.1: Report about the international status of SE outside YesWP1.1 
D1.1.2 Report of recent progress in the USA and Japan Yes 
D1.2.1: Report about the SE potential in telecommunications Yes
D1.2.2 Report about technological requirements and for a 
general SE foundry 

Yes 
WP1.2 

D1.2.3 Feasibility study for European centre of RSFQ 
technology 

Yes 

D1.3.1 First version of European roadmap on SE YesWP1.3 
D1.3.2 Second version of European roadmap on SE Yes 

WP1.4 D1.4.1 Critical Review and Research Agenda Yes
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Work package WP2: Conferences, Seminars, Workshops 
 
Objectives: 
To benchmark and exchange research knowledge on SE with industry for faster progress towards 
applications of SE. This should also cover the initialization of an infrastructure for education, 
exchange visits between FLUXONICS partners and short term visits at other advanced groups 
outside Europe. The creation of links between innovative industrial and academic centers of 
competence is the key for possible long-term contribution of SE to fill identified gaps of future 
CMOS technology. 
Description of results: 

• In WP 2.1 two international symposia EUROFLUX took place. The symposia have been used 
as platform to discuss the current status and the perspectives of SE in Japan, United States 
and in Europe.  

• In WP 2.2 workshops for cryocooling, SE application in metrology, and SE detectors as 
special themes concerning the status and future of SE were performed.  

• WP 2.3 was a series of workshops following the line from circuits design, over wafer 
fabrication, up to measurement of RSFQ circuits as education and training courses for 
students, engineers and young scientists.   

 
WP Deliverable  Event Location Date 

D2.1.1 EUROFLUX 2008 Symposium Naples, Italy September 29 - 
October 1, 2008 

2.1 
 

D2.1.2 EUROFLUX 2009 Symposium Avignon, France September 20 - 
23, 2009 

D2.2.1 Twente Microcooling Workshop Enschede, 
Netherland 

April 7 - 8, 2008 

D2.2.2 Karlsruhe Detector Workshop Karlsruhe, 
Germany 

May 5 - 7, 2008 

D2.2.3 Applied Superconducting 
Electronics in metrology 
Workshop 

Braunschweig, 
Germany 

May 5 - 7 2009 

D2.2.5 Karlsruhe Detector Workshop Karlsruhe, 
Germany 

March 2 - 3, 
2010 

2.2 
 

D2.2.4 
D2.2.6 

Twente cooler workshop Enschede April 22 - 23, 
2010 

D2.3.1 5th RSFQ design workshop Ilmenau, 
Germany 

June 29 - July 2, 
2008 

D2.3.2 Jena Technology training 
workshop 

Jena, Germany September 10-
11, 2008 

D2.3.3 Workshop on experimental 
aspects of superconducting 
electronics 

Chambery, France April 6 - 8, 2009 

D2.3.4 6th RSFQ design workshop Ilmenau, 
Germany 

July 26 - 29, 
2009 

D2.3.5 International RSFQ Technology 
Workshop 

Jena, Germany October 22 - 23, 
2009 

2.3 
 

D2.3.6 Savoie superconducting 
electronics workshop 

Chambery, France May 27 - 28, 
2010 
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Work package WP3: Dissemination 
Set up a visible and coherent portal for European SE activities.  
 
WP 3.1 Website, newsletter 
Objectives: Set up an internet website of European superconducting electronics, including restricted 
access "document zones". Write and disseminate newsletters every 6 months (5 for the entire Support 
Action) 
Description of results:   
As basic tool for communication in S-PULSE the website: http://www.s-pulse.eu was developed 
with public and internal sites. The internal part is a collection of project papers, grant papers and the 
library of all S-PULSE deliverables. Only S-PULSE partners have access on these sites.  A second 
secured part is established for the SE roadmap preparation group, because guests outside S-PULSE 
needed access. The public part informed about the project objectives and construction. Dissemination 
materials like the newsletters are also available on the public sites. In frame of WP 2 web sites 
(http://www.euroflux.org) for the EUROFLUX symposia organisation have been built. Today the 
most used source to search information is the internet with services like Google and Wikipedia. 
Therefore in Wikipedia an article for S-PULSE (http://en.wikipedia.org/wiki/S-PULSE) was inserted 
and the article for RSFQ (http://en.wikipedia.org/wiki/RSFQ) was updated. 
 
The five S-PULSE newsletters (issues: December 2008, April 2009, October 2009, January 2010, 
and June-July 2010), edited by P. Febvre, can be downloaded from http://www.lahc.univ-
savoie.fr/sefira/spulse/downloads.  

 
 
 
WP 3.2 Virtual business process 
Objectives: Provide clear and simple access to European superconducting electronics facilities and 
expertise for external and internal interested industry and research organizations. 
Description of results:  
To demonstrate how S-PULSE is organizing the realisation of an SE application for a costumer, a 
virtual business process was performed. The associated tasks consisted of providing information 
about the FLUXONICS Foundry: details about the way the Foundry works, technical items and 
procedures to help potential customers. This is visible on the Foundry access page on S-PULSE 
website. 
In order to test the full procedure regarding the Foundry, a virtual run has been prepared, starting 
with mentioning end-user specification from THALES Company for a full SE system. As answers to 
this request, technical specifications along with time schedule and estimated costs have been 
provided. As a result the procedure to access the FLUXONICS Foundry was provided: it is 
associated to a new page “Foundry Access” in the menu of S-PULSE website. 
 
WP 3.3 International cooperation 
Objectives: Stimulate cooperation and conversation with other European and international bodies 
concerned with superconductors 
Description of results: 
Several decisions have been made that affect the cooperation and conversation with other European 
and international bodies concerned with superconductors. Among these actions is an agreement that 
the board of the European Society for Applied Superconductivity (ESAS) must in the future include 
more candidates of the SE community. To further strengthen the influence and visibility of the SE 
community, the European Conference on Applied Superconductivity (EUCAS) in 2011 will be 
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organized together with the International Superconductor Electronics Conference (ISEC). To embed 
European SE in the international community, a workshop with partners from the US was organized 
in the summer of 2008 in Brussels. The report on the coordination effort and status for 2009 was 
updated.  
A report about the network of European Metrology Institutes has been provided. This report outlines 
activities of S-PULSE to further stimulate and intensify the cooperation and conversation with the 
network of European metrology institutes. 
 
 
WP 3.4 E-learning 
Objectives: Prepare the ground for a future e-learning platform for superconducting electronics and 
organize exhibitions of superconducting electronics in miscellaneous national, European and 
international events 
Description of results: 
A first abstract for a future e-learning project has been prepared and submitted. A report gives a 
detailed abstract, featuring aims, teaching methods, lecturers, work packages and project partners. It 
has been transformed in the S-TUTOR project and was submitted to FP7-ICT-2009-5ICT-5-4.3 - 
Intelligent information management, without success so far. But the project is ready and new actions 
are planned, taking into account the evaluation of the project. 
 
Work package Deliverable Send to EC 

D3.1.1 S-PULSE newsletter Yes 
D3.1.3 S-PULSE newsletter Yes 
D3.1.4 S-PULSE newsletter Yes 
D3.1.5 S-PULSE newsletter Yes 

WP3.1 

D3.1.6 S-PULSE newsletter Yes 
D3.2.1: website information to contact FLUXONICS Yes 
D3.2.2:Report on end-user specification Yes 
D3.2.3: Report about technical solution Yes 
D3.2.4: Report about cost and virtual fabrication schedule Yes 

WP3.2 

D3.2.5: Installation of an Internet Platform Yes 
D3.3.1: Report on the coordination effort and status. Yes 
D3.3.2: report on the coordination effort and status. Yes 

WP3.3 

D3.3.3: report about the network of European Metrology, 
outlining activities to stimulate the cooperation between 
metrology Institutes. 

Yes 

D3.4.1: First draft about the organization of the e-learning Yes WP3.4 
D3.4.2: Detailed abstract of e-learning project proposed 
E-learning project S-TUTOR submitted to FP7-ICT-2009-
5ICT-5-4.3 

Yes 
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Work package WP4: Study the technological dimensions 
 
WP 4.1 Shrink of SE circuit elements 
Objectives: Study on Niobium based RSFQ technology with reduced line width, digital test circuits 
are provided, report on device characteristics, functioning test arrays and test circuits and technology 
benchmark 
Description of results: 
A common technique for fabricating Nb-based tunnel junctions is to start with the deposition of a 
Nb–AlOx–Nb trilayer that is subsequently etched and anodized to define the base electrode and the 
junctions, respectively. After deposition of an insulating layer and creating a contact opening to the 
junction by etching or lift-off, a wiring layer is deposited and patterned. The resulting overlap 
between base electrode and top wiring forms an undesired parasitic capacitance that will affect the 
performance of the device. To minimize the parasitic capacitance, we define the junction by the 
overlap of two narrow perpendicular stripes. The metal areas close to the junction are kept small. 
Thus, we obtain not only a small parasitic capacitance but also avoid trapped flux in metal lines close 
to the junctions.  
We fabricated test samples with linear dimensions of the junctions of 0.6, 0.8, 1.0, 1.5, 3 and 10 μm. 
The good quality of the junctions is demonstrated by the high ratio of the sub-gap to the normal 
resistance, RS/RN.  
At the IPHT, the development of SQUIDs incorporating such sub-micrometer-sized cross-type 
junctions is in progress and has so far resulted in very good results for the noise level of DC 
SQUIDs. The low capacitance values and the small dimensions are desired features if this junction 
type is utilized for RSFQ circuits. Due to the small dimensions of this junction type, the current 
density can be increased up to the range of 10 kA/cm2. As result, the clock frequency of RSFQ-
circuits may reach the range of 100 GHz. Additionally the smaller dimensions may allow to increase 
the circuit complexity above the VLSI level. 
To adapt this new technology to the more complex RSFQ logic circuits, we suggest four 
development steps within the European FLUXONICS Foundry. All four steps of process 
development are time and material consuming. It is outlined how the improvement of a new RSFQ 
logic technology can be based on a DC SQUID process with sub-micrometer-sized Josephson 
junctions.  This plan can be realized only by additional funding for the FLUXONICS Foundry.  
 
Test circuits for technical work are designed and fabricated by the FLUXONICS Foundry.  As an 
example, test circuits have been fabricated for the S-PULSE workshop “RSFQ experimental 
analyses”. The partner Univ. Savoie has sent three chip designs with the dimension of 5mm by 5mm 
as GDS2 data. These designs were verified with a Design Rule Check to find out design problems 
before starting the fabrication. After a resulting design correction the test chips have been placed on 
the wafer design 9 times for each test chip. For identification, each test circuit design has obtained a 
chip position number in the text layer. 
The circuits were fabricated as wafer run 4SO-2010. All parameters are within the allowed 
tolerances. The chips have been sent to the S-PULSE project partners Univ. Savoie, TU Ilmenau, and 
Univ. Stellenbosch.  
 
The report “Functioning test arrays and test circuits and technology benchmark” describes the role 
and influence of test arrays and test circuits for validation of technological processes and their 
improvements and optimisation. It additionally gives some benchmarks for technological process 
steps. The report is focused on a superconductor electronics fabrication technology for large series 
arrays of Josephson junctions, which are used for example for superconducting digital electronics 
(RSFQ circuits), and Josephson voltage standards. Josephson voltage standards contain up to several 
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10,000 or even a few 100,000 junctions and superconductor digital electronics aim for 1,000,000 
junctions. Only a few institutions have available the thin-film equipment for fabrication of these 
complex circuits. 
Today, the niobium-based junction technology is the only candidate for LSI superconductor 
electronics devices having the potential to be further developed to the VLSI level.  
The reliable and reproducible fabrication of superconductor electronics devices requires a detailed 
control of each process step.  
In view of intrinsically shunted Josephson junctions, a comparable low value seems extremely 
challenging for SINIS junctions due to the two complex oxidation processes needed. SNS junctions 
appear very promising in view of a future shrink-path of ultra-low power superconducting electronics 
due to their high critical current densities. In terms of reproducibility of jC they also seem to be very 
promising.  
The development of an improved fabrication technology requires corresponding test chips. These test 
chips have to be spread over the wafer to be able to check that all fabrication processes are per-
formed homogeneously over the wafer. These tests at room temperature control the thickness of 
deposited layer, inter-layer insulation, intra-layer insulation, contact conductivity, stress, shrinking of 
structures etc. After finishing the complete fabrication, the test chips are investigated at 4.2 K. 
Current-voltage characteristics show the quality of the Josephson junctions, series arrays their 
uniformity; these series array shall presently consist of 1,000 junctions typically and contain an 
increasing number of junctions when more complex devices will be fabricated in the future. In 
addition, the number of junctions that show a significantly enhanced (or reduced) critical current is 
identified. The critical current of each type of via is checked as well as the sheet resistance of 
resistive layers. Then, the electrical characterization of elementary gates tests the functionality of 
circuits. If all these tests succeeded, the chips with real circuits are finally investigated. 
The yield for fabrication of devices presently corresponding to R&D requirements will significantly 
be increased by the improvements of fabrication processes. FLUXONICS Foundry should make use 
of the promising starting position to reach these ambitious aims.  
Due to the large number of parameters the specification of a single benchmark or different ones 
seems difficult. Nevertheless, the aim will be to reduce the intra-wafer as well as the inter-wafer 
scattering of parameters to values as small as possible. The tolerable scattering depends on the circuit 
and can sometimes be enlarged by an improved design. 
To evaluate the necessity for the implementation and adaptation of a sub-micron niobium-based 
technology: a 10 kA/cm2 sub-micrometer Josephson junction process would give access to complex 
electronic circuits with clock rates above 100 GHz. 
  
WP 4.2 Ultra-thin barrier Josephson junctions.  
Objectives: Fact finding in ultra-thin barrier Josephson junctions. Strengthen the technical 
infrastructure by analysis of physical limits in SE nanometer structures.  
Description of results: 
The “Report on ultimate dimensions of circuit elements for practical applications” discusses the 
ultimate dimensions of circuit elements for practical applications.  
Josephson junctions with non-hysteretic current-voltage (IV) characteristics are at the heart of 
superconducting electronics research. Successful realization of superconducting circuits consisting of 
a large number of junctions must overcome the limitations of material and parameter uniformity over 
practical wafer dimensions. In this context, the critical current density (jC) of the junctions is one of 
the most important parameter to be evaluated at both fundamental and technological fronts. The 
ultimate clock speed of single Josephson and circuits containing few JJs can be as high as the gap 
frequency, exceeding 700 GHz for Nb based circuits. For more complex circuits based on Nb 
technology, a clock speed of ~100 GHz can be expected. Since the speed of RSFQ circuits is 
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proportional to jC
1/2, junctions with jC in the range of 10 kA/cm2 can potentially attain the projected 

clock speed. Additionally, miniaturization of the active junctions is a necessary requirement to attain 
practical large scale integration levels.  
In the past years, a high level of complexity has been achieved in the design of superconducting 
electronic circuits. However, increasing circuit complexity has necessitated a revaluation of several 
fundamental and fabrication related issues for high current density operation of the sub-micron sized 
junctions. 
A new circuit fabrication technology for superconducting electronics circuits is discussed in the 
report “Process Benchmarks and design rules for the new Nb/Au/YBCO junctions”.  
For many applications, Nb based fabrication technologies are a natural choice due to their ability to 
construct complex circuits containing large numbers of junctions with a high degree of 
reproducibility. However some alternative materials do provide capabilities not available with the 
basic Nb based process and the fabrication of Josephson devices can also provide a deeper 
understanding of superconductivity itself. The unconventional electronic state of YBa2Cu3O7-x 
(YBCO) enables one to construct devices with a built in π phase shift which allows one to construct  
novel and gives rise to ways of designing circuits. In particular, in collaboration between the 
University Twente and University Ilmenau, loops which spontaneously generate flux were 
incorporated in a toggle flip flop as memory storage elements. The first was a study of the fabrication 
process for Nb/Au/YBCO junctions using RHEED and the second was the development of a 
technique for investigate the current-phase relationships. In order to study such devices a project has 
been started between three partners in S-PULSE. The circuit was designed at Ilmenau and fabricated 
using the FLUXONICS Foundry at IPHT Jena. A series of measurements was carried out, which 
validated important aspects of the design such as the coupling between the bridge and the SQUID, 
but it also showed that revisions to the design need to be made.   
 
WP 4.3 Cryocooler  
Objectives: Evaluation of RSFQ devices in cryocoolers environment. Promote the industrial 
application of SE in noisy environments outside liquid helium, and thus pave the way for the broader 
introduction of SE systems into European industry. 
Description of results: 
The “Report about the study on efficient cryopackaging for SE circuits in cryocoolers with rated 
shielding capability” is a study.  SE circuits are usually cooled with liquid helium for laboratory 
experiments. However, reliable SE circuit operation inside a mechanical cryocooler is a prerequisite 
for widespread industrial acceptance of superconductor electronics. A cryopackage that allows 
reliable, repeatable mounting of such SE circuits in a cryocooler while providing sufficient magnetic 
and noise shielding, good thermal contact to the cold finger, and stabilisation against thermal 
oscillations is an integral part of such a system. This study includes preparatory technical support. 
The investigated RSFQ circuits have been fabricated at IPHT Jena. The study was about the 
cryopackage for the operation of these RSFQ circuits in cryocoolers. The results have been 
summarized. 
The Report “Results of Measured cryocooled circuit performance within specific limits of helium 
test results” discusses the aspects of cryocooled circuit performance: cryocooler setup, heat load, 
MCM interface, magnetic shielding, wiring, and testing of the DSP chip.  One investigation was to 
operate superconducting electronics in cryocooler. Superconducting digital technology based on 
Rapid Single Flux Quantum (RSFQ) logic offers a 50 times faster clock rate and 100 times less on 
chip power consumption than today's mainstream semiconductor electronics. This technology is 
attractive for many applications and in particular for Digital Signal Processing (DSP). The 
applications of the RSFQ DSPs are numerous and include multi-user detection in spread spectrum 
system, channel equalization for Multi-in, Multi-out (MIMO) systems, and blind detection and signal 



FP7-215297-S-PULSE 13/30 

tracking for signal intelligence. At Chalmers we are developing a hybrid DSP with target 
performance of 30 giga operations per second. It consists of an RSFQ Multiply Accumulate unit 
(MAC), RSFQ fast cache memory, and an external semiconductor memory. The development of the 
complex high speed cryogenic digital system requires interface, packaging and testing solutions. The 
main difficulties are due to the 4 K operational temperature, the high magnetic field sensitivity of the 
RSFQ circuits, the multi-channel high bandwidth interface required in the hybrid architecture, and 
the high speed RSFQ digital core. A unique high bandwidth 4 K cryocooler based experimental setup 
has been developed in close cooperation with Hypres, Inc. USA.  The S-PULSE partner Univ. 
Chalmers is ready to offer developed cryocooler test bench for project participants. 
 
Work package Deliverable Send to EC 

D4.1.1 Digital test circuits are provided, report on device 
characteristics 

Yes WP4.1 

D4.1.2 Functioning test arrays and test circuits and 
technology benchmark 

Yes 

D4.2.1 Report on ultimate dimensions of circuit elements 
for practical applications.

Yes WP4.2 

D4.2.2 Process Benchmarks and design rules for the new 
Nb/Au/YBCO junctions 

Yes 

D4.3.1: Report about the  study on efficient cryopackaging 
for SE circuits in cryocoolers with rated shielding 
capability 

Yes WP4.3 

D4.3.2 Results of Measured cryocooled circuit 
performance within specific limits of helium test results 

Yes 
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Work package WP 5: Project Management 
 
Objectives: To define and implement the necessary organization and management structure of the 
project: 

- Project Committee; agenda; communication channels; assessment and evaluation procedures 
- To implement and carry through essential activities like 

Reports; communication within the Consortium members; assessment and evaluation of activities. 
 
Description of results: 
The project was introduced to the SE community by an announcement on IEEE and by an article on 
a public superconductor platform ESAS. The organisational structure of the project has been defined 
at a first general assembly in Frankfurt (Germany) on January 24, 2008. On the agenda were project 
management issues, the working plan of the first year, as well as discussions about the intent, the 
function, and the context of a roadmap for rapid single flux quantum logic in the style of the ITRS. 
Following this kickoff meeting, the consortial agreement was negotiated. Communication with the 
Consortium members is realized through several channels. A web domain has been reserved and a 
web page has been set up (www.s-pulse.eu). The web site comprises of an external part for the 
information of the general public as well as an internal part where documents like the grant 
agreement, the consortial agreement, and the protocols of all meetings are archived. A project 
presentation as powerpoint file is available on the server so that any project member may disseminate 
its contents freely. Further, WP5 includes the preparation of the Review reports on the status of the 
project.  The first Review meeting on March 13th 2009 in Frankfurt Airport Centre has been 
organized by the coordinator. The reviewer gave some important comments and suggestions to 
improve the project work. His main remark was that involvement of industry is still missing. As 
reaction to this hint a special meeting concerning industry involvement took place in Frankfurt on 
June 4th, 2009.  
Subsequently to the symposium EUROFLUX 2009 in Avignon the second General Assembly of the 
S-PULSE project took place. There was stated that all activities are as scheduled in the project plan.  
Following the suggestion of the EC project officer, the coordinator sent a proposal to apply for 
participation on the exhibition at the ICT conference 2010 in Brussels. The number of applicants was 
very large and our proposal was not chosen.  
Due to the short interval between end of the second period (December 2009) and the project end 
(June 2010) the project officer suggested to perform only the final review meeting. Nevertheless the 
periodic reports for the second period (2009) and third period (first half of 2010) have to be prepared. 
The report for the second period was send to the EC in time. The objectives in 2010 were to prepare 
the third periodic report and the final project report following the regularities of the EC. 
The final review meeting and project finalization have been organized for September 7th 2010 in 
Frankfurt, Airport Conference Centre. 
The project management has been resulted in a successful project finalisation. 
 
 
Workpackage Deliverable Send to EC 

D5.1 Project presentation (Website, Logo, PPT-
Presentation, Announcement, Article) 

Yes 

D5.2 First Period report and financial status Yes 
D5.3 Second Period report and financial status Yes 

WP5 

Third Period report and financial status 
D5.4 Final report of the Project 

Yes 
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Potential Impact, main dissemination activities and exploitation 
of results 
 
 
 
Next to the scientific research and development in the field of superconductive electronics (SE) an 
important component is the dissemination of results to the society and industry and the international 
coordination of research efforts, but also the strengthening of the role of the European Community in 
this field of research and technology. The S-PULSE project was very helpful in all these ‘secondary’ 
aspects of research and development: It formed a platform for the European scientists and companies 
to plan training and publications activities and to discuss research results, international trends and to 
start coordination efforts. 
 
The international coordination efforts have resulted in a strengthening of the role of Europe in the 
different scientific organizations involved in superconducting electronics, such as the ESAS, the 
ISEC, the ASC, the ISS, a number of advisory panels and requests for written or oral advice in 
science policies. The impact becomes obvious in international activities like the Superconductivity 
Centennial Conference, which brings together a European Conference, the EUCAS, and two 
international conferences, the ISEC and the ICMC. Such an activity with a common organization 
board would not have been possible without the coordination and representation efforts for the 
European Community and especially the S-PULSE project and the FLUXONICS society. The 2010 
call for Japanese – European cooperation in the material science of superconductors have been 
supported by the coordination effort within this project. 
 
In more detail: we approached the problem of coordination and dissemination on the international 
level by actively participating in conference and advisory boards, by taking part in international 
discussion panels on the future of superconducting electronics and by actively supporting European 
candidates for positions in international boards. Also helping to disseminate research and technology 
results to the industry by advising people from industry on new research results and international 
trends was a strong point within this project. A major difficulty in getting major industry 
involvement is the structure of the European electronics industry that is very much centered on 
semiconductor technologies and room-temperature electronics.  Steps were set to make the European 
industry acquainted with new cooling techniques of high reliability and ease-of-use, but this 
development needs time and is currently more successful in the USA due to a military and space pull 
of this technology. 
 
The dissemination of results in workshops and conferences was a success with some minor 
difficulties: the inter-European information transfer between scientists and technologists in the field 
was very successful, but we did not reach strong industry participation for the reasons outlined 
above. The time frame within the project was short, but also the number and size of European 
projects in the field of superconductive electronics was not strong. Coordinated technology projects 
in the European Community for superconductive electronics would have opened more doors of 
interested, but hesitating industry especially in an economically difficult time. The recent 
industrial/scientific stimulation effort in the USA seems to have reached this goal at least in part. 
 
A recent public relation activity for the European Roadmap on Superconductor Electronics was very 
successful. Many newspapers reported about this activity and it also made the news in a number of 
radio stations. Still regularly questions come in where to get the roadmap and when it will become 
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available. These requests come typically from medium size industries, which seem to be much more 
interested in new technologies than the big industries and which seems to have enough own 
resources available to follow these developments in contrast to small and spin-off companies with 
very limited resources. 
 
In S-PULSE the FLUXONICS foundry acted as basic part for the preparatory technical work. RSFQ 
circuits have been fabricated and were used in other tasks of S-PULSE. This points out the 
FLUXONICS foundry is a European foundry for SE, usable for customer requests. 
 
In conclusion one can say that the impact of this activity in general was higher than expected, but 
that accompanying technology programs of the EC would have helped to attract more industries to 
play an active role in this development and that an EC-supported international effort in the field of 
superconductive electronics would have had (and still has) a high chance to achieve a leading role in 
this field. For a wider dissemination the time frame for this activity was quite short, but it is 
surprising to see what had been achieved internationally in coordination and in making people aware 
of superconducting electronics in European, the European roadmap and the FLUXONICS society. 
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Contact details 
 
Website:   www.s-pulse.eu 
Project Coordinator:  Prof. Dr. Hans-Georg Meyer, IPHT Jena,  

Albert-Einstein-Str. 9, D.07745 Jena, Germany 
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Section A (public) 

 
This section includes two templates  

 
 Template A1:  List of all scientific (peer reviewed) publications relating to the foreground of the project.  

 
    Template A2: List of all dissemination activities (publications, conferences, workshops, web sites/applications, press releases, flyers, 

articles published in the popular press, videos, media briefings, presentations, exhibitions, thesis, interviews, films, TV clips, posters). 
 
These tables are cumulative, which means that they should always show all publications and activities from the beginning until after the end of 
the project. Updates are possible at any time. 
 

TEMPLATE A1: LIST OF SCIENTIFIC (PEER REVIEWED) PUBLICATIONS, STARTING WITH THE MOST IMPORTANT ONES 

NO. Title Main 
author 

Title of 
the 

periodical 
or the 
series 

Number, date or 
frequency Publisher Place of 

publication 
Year of 

publication 
Relevant 

pages 

Permanent identifiers1  
(if available) 

Is/Will open 
access2 

provided to 
this 

publication? 

1 European Roadmap on 
Superconductor Electronics 

S. 
Anders 

Physica C Special issue Elsevier  2010  doi:10.1016/j.physc.2010.07.005 no 

 
 

TEMPLATE A2: LIST OF DISSEMINATION ACTIVITIES 

                                                 
1 A permanent identifier should be a persistent link to the published version full text if open access or abstract if article is pay per view) or to the final manuscript accepted for publication (link to 
article in repository).  
2 Open Access is defined as free of charge access for anyone via Internet. Please answer "yes" if the open access to the publication is already established and also if the embargo period for open 
access is not yet over but you intend to establish open access afterwards. 
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NO. Type of activities3 Main 
leader Title  Date  Place  Type of 

audience4 

 
 

Size of 
audience 

Countries 
addressed 

1 Conference CNR EUROFLUX 2008  September 29 - 
October 1, 2008 

Naples, Italy Scientific 
Community, 
Industry 

70 Europe, 
Japan, US, 
South Africa 

2 Conference TRT EUROFLUX 2009 September 20 - 23, 
2009 

Avignon, France Scientific 
Community, 
Industry 

--- Europe, 
Japan, US, 
South 
Africa, 

3 Workshop Uni. 
Twente 

Twente Microcooling 
Workshop 

April 7 - 8, 2008 Enschede, 
Netherland 

Scientific 
Community, 
Industry 

25 Europe, 
Japan, US, 
South Africa 

4 Workshop Univ. 
Karlsruhe 

Karlsruhe Detector 
Workshop 

May 5 - 7, 2008 Karlsruhe, 
Germany 

Scientific 
Community, 
Industry 

35 Europe, 
Japan, US, 
South Africa 

5 Workshop PTB Applied 
Superconducting 
Electronics in 
metrology Workshop 

May 5 - 7 2009 Braunschweig, 
Germany 

Scientific 
Community, 
Industry 

30 Europe, 
Japan, US, 
South Africa 

6 Workshop Univ. 
Karlsruhe 

Karlsruhe Detector 
Workshop 

March 2 - 3, 2010 Karlsruhe, 
Germany 

Scientific 
Community, 
Industry 

32 Europe, 
Japan, US, 
South Africa 

7 Workshop Uni. 
Twente 

Twente cooler 
workshop 

April 22 - 23, 2010 Enschede Scientific 
Community, 
Industry 

--- Europe, 
Japan, US, 
South Africa 

8 Workshop Univ. 
Ilmenau 

5th RSFQ design 
workshop 

June 29 - July 2, 
2008 

Ilmenau, Germany Scientific 
Community, 
Industry 

25 Europe, 
Japan, US, 
South Africa 

9 Workshop IPHT Jena Technology 
training workshop 

September 10-11, 
2008 

Jena, Germany Scientific 
Community, 
Industry 

26 Europe, 
Japan, US, 
South Africa 

                                                 
3  A drop down list allows choosing the dissemination activity: publications, conferences, workshops, web, press releases, flyers, articles published in the popular press, videos, media 
briefings, presentations, exhibitions, thesis, interviews, films, TV clips, posters, Other. 
4 A drop down list allows choosing the type of public: Scientific Community (higher education, Research), Industry, Civil Society, Policy makers, Medias ('multiple choices' is possible. 
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10 Workshop Univ. 

Savoie 
Workshop on 
experimental aspects 
of superconducting 
electronics 

April 6 - 8, 2009 Chambery, France Scientific 
Community, 
Industry 

26 Europe, 
Japan, US, 
South Africa 

11 Workshop Univ. 
Ilmenau 

6th RSFQ design 
workshop 

July 26 - 29, 2009 Ilmenau, Germany Scientific 
Community, 
Industry 

27 Europe, 
Japan, US, 
South Africa 

12 Workshop IPHT International RSFQ 
Technology 
Workshop 

October 22 - 23, 
2009 

Jena, Germany Scientific 
Community, 
Industry 

23 Europe, 
Japan, US, 
South Africa 

13 Workshop Univ. 
Savoie 

Savoie 
superconducting 
electronics workshop 

May 27 - 28, 2010 Chambery, France Scientific 
Community, 
Industry 

18 Europe, 
Japan, US, 
South Africa 

14 Web + Flyer Univ. 
Savoie 

S-PULSE Newsletter 
No. 1 

December 2008  Scientific 
Community, 
Industry, 
Policy 
makers 

--- Europe, 
Japan, US, 
South Africa 

15 Web + Flyer Univ. 
Savoie 

S-PULSE Newsletter 
No. 2 

April 2009  Scientific 
Community, 
Industry, 

--- Europe, 
Japan, US, 
South Africa 

16 Web + Flyer Univ. 
Savoie 

S-PULSE Newsletter 
No. 3 

October 2009  Policy 
makers 

--- Europe, 
Japan, US, 
South Africa 

17 Web + Flyer Univ. 
Savoie 

S-PULSE Newsletter 
No. 4 

January 2010  Scientific 
Community, 
Industry, 

--- Europe, 
Japan, US, 
South Africa 

18 Web + Flyer Univ. 
Savoie 

S-PULSE Newsletter 
No. 5 

June-July 2010  Policy 
makers 

--- Europe, 
Japan, US, 
South Africa 

19 Flyer Univ. 
Ilmenau 

SE Roadmap Flyer June 2010  Scientific 
Community, 
Industry, 

--- Europe, 
Japan, US, 
South Africa 

20 Flyer IPHT FLUXONICS Foundry 
Flyer 

June 2010  Scientific 
Community, 
Industry 

--- Europe, 
Japan, US, 
South Africa 

21 Press releases IPHT A number of press 
releases by an 
professional 
Journalist 

May 2010   --- Europe, 
Japan, US, 
South Africa 
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Section B (Confidential5 or public: confidential information to be marked clearly) 
Part B1  
 
The applications for patents, trademarks, registered designs, etc. shall be listed according to the template B1 provided hereafter.  

 
The list should specify at least one unique identifier e.g. European Patent application reference. For patent applications, only if applicable, 
contributions to standards should be specified. This table is cumulative, which means that it should always show all applications from the 
beginning until after the end of the project.  
 

 
 

TEMPLATE B1: LIST OF APPLICATIONS FOR PATENTS, TRADEMARKS, REGISTERED DESIGNS, ETC. 

Type of IP 
Rights6:   

Confidential  
Click on 
YES/NO 

Foreseen 
embargo date 
dd/mm/yyyy Application 

reference(s) 
(e.g. EP123456) 

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

---- ---- ---- ---- ---- ---- 
 

                                                 
5 Note to be confused with the "EU CONFIDENTIAL" classification for some security research projects. 

 
6 A drop down list allows choosing the type of IP rights: Patents, Trademarks, Registered designs, Utility models, Others. 
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Part B2  
Please complete the table hereafter: 

 
Type of 
Exploitable 
Foreground7 

Description 
of 

exploitable 
foreground 

Confidential 
Click on 
YES/NO 

Foreseen 
embargo 

date 
dd/mm/yyyy 

Exploitable 
product(s) or 
measure(s) 

Sector(s) of 
application8 

Timetable, 
commercial or 
any other use 

Patents or 
other IPR 
exploitation 
(licences) 

Owner & Other 
Beneficiary(s) 
involved 

 
--- 

---- ---- ---- ---- ---- ---- ---- ---- 

 
In addition to the table, please provide a text to explain the exploitable foreground, in particular: 
 
• Its purpose 
• How the foreground might be exploited, when and by whom 
• IPR exploitable measures taken or intended 
• Further research necessary, if any 
• Potential/expected  impact (quantify where possible) 
 
 
 

                                                 
19 A drop down list allows choosing the type of foreground: General advancement of knowledge, Commercial exploitation of R&D results, Exploitation of R&D results via standards, 
exploitation of results through EU policies, exploitation of results through (social) innovation. 
8 A drop down list allows choosing the type sector (NACE nomenclature) :  http://ec.europa.eu/competition/mergers/cases/index/nace_all.html 
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4.1 Report on societal implications 
 
Replies to the following questions will assist the Commission to obtain statistics and 
indicators on societal and socio-economic issues addressed by projects. The questions are 
arranged in a number of key themes. As well as producing certain statistics, the replies will 
also help identify those projects that have shown a real engagement with wider societal 
issues, and thereby identify interesting approaches to these issues and best practices. The 
replies for individual projects will not be made public. 

 
 

A General Information (completed automatically when Grant Agreement number is 
entered. 

215297Grant Agreement Number: 
Shrink-Path of Ultra-Low Power Superconducting ElectronicsTitle of Project: (S-PULSE)
Prof. Dr. Hans-Georg Meyer, IPHT Jena, GermanyName and Title of Coordinator: 

B Ethics  
 

1. Did your project undergo an Ethics Review (and/or Screening)? 
 
• If Yes: have you described the progress of compliance with the relevant Ethics 

Review/Screening Requirements in the frame of the periodic/final project reports? 
 
Special Reminder: the progress of compliance with the Ethics Review/Screening Requirements should be 
described in the Period/Final Project Reports under the Section 3.2.2 'Work Progress and Achievements' 
 

 
 

No 

2.      Please indicate whether your project involved any of the following issues (tick 
box) : 

No 

RESEARCH ON HUMANS 
• Did the project involve children?   
• Did the project involve patients?  
• Did the project involve persons not able to give consent?  
• Did the project involve adult healthy volunteers?  
• Did the project involve Human genetic material?  
• Did the project involve Human biological samples?  
• Did the project involve Human data collection?  

RESEARCH ON HUMAN EMBRYO/FOETUS 
• Did the project involve Human Embryos?  
• Did the project involve Human Foetal Tissue / Cells?  
• Did the project involve Human Embryonic Stem Cells (hESCs)?  
• Did the project on human Embryonic Stem Cells involve cells in culture?  
• Did the project on human Embryonic Stem Cells involve the derivation of cells from Embryos?  

PRIVACY 
• Did the project involve processing of genetic information or personal data (eg. health, sexual 

lifestyle, ethnicity, political opinion, religious or philosophical conviction)? 
 

• Did the project involve tracking the location or observation of people?  
RESEARCH ON ANIMALS 

• Did the project involve research on animals?  
• Were those animals transgenic small laboratory animals?  
• Were those animals transgenic farm animals?  
• Were those animals cloned farm animals?  
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• Were those animals non-human primates?   
RESEARCH INVOLVING DEVELOPING COUNTRIES 

• Did the project involve the use of local resources (genetic, animal, plant etc)?  
• Was the project of benefit to local community (capacity building, access to healthcare, education 

etc)? 
 

DUAL USE   
• Research having direct military use No 
• Research having the potential for terrorist abuse No 

C Workforce Statistics  
3.       Workforce statistics for the project: Please indicate in the table below the number of 

people who worked on the project (on a headcount basis). 
Type of Position Number of Women Number of Men 

Scientific Coordinator     2 
Work package leaders    4 
Experienced researchers (i.e. PhD holders)  4  20 
PhD Students  2  4 
Other  2  4 

4. How many additional researchers (in companies and universities) were 
recruited specifically for this project? 

 

Of which, indicate the number of men:  
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D   Gender Aspects  
5.        Did you carry out specific Gender Equality Actions under the project? 
 

 
X 

Yes 
No  

6. Which of the following actions did you carry out and how effective were they?  
   Not at all

 effective 
   Very 

effective 
 

   Design and implement an equal opportunity policy     
   Set targets to achieve a gender balance in the workforce     
   Organise conferences and workshops on gender     
   Actions to improve work-life balance     
   Other:  

7. Was there a gender dimension associated with the research content – i.e. wherever people were 
the focus of the research as, for example, consumers, users, patients or in trials, was the issue of gender 
considered and addressed? 

   Yes- please specify  
 

  X No  

E Synergies with Science Education  

8.        Did your project involve working with students and/or school pupils (e.g. open days, 
participation in science festivals and events, prizes/competitions or joint projects)? 

  X Yes- please specify 
 

   No 

9. Did the project generate any science education material (e.g. kits, websites, explanatory 
booklets, DVDs)?  

   Yes- please specify  
 

  X No 

F Interdisciplinarity  

10.     Which disciplines (see list below) are involved in your project?  
  X Main discipline9:  Physics and Engineering 
   Associated discipline9:    Associated discipline9: 

 

G Engaging with Civil society and policy makers 
11a        Did your project engage with societal actors beyond the research 

community?  (if 'No', go to Question 14) 
X 

 
Yes 
No  

11b If yes, did you engage with citizens (citizens' panels / juries) or organised civil society 
(NGOs, patients' groups etc.)?  

   No 
   Yes- in determining what research should be performed  
   Yes - in implementing the research  
  X Yes, in communicating /disseminating / using the results of the project 

                                                 
9 Insert number from list below (Frascati Manual). 

Workshops, Seminars 
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11c In doing so, did your project involve actors whose role is mainly to 
organise the dialogue with citizens and organised civil society (e.g. 
professional mediator; communication company, science museums)? 

X 
 

Yes 
No  

12.    Did you engage with government / public bodies or policy makers (including international 
organisations) 

   No 
   Yes- in framing the research agenda 
   Yes - in implementing the research agenda 
  X Yes, in communicating /disseminating / using the results of the project 

13a Will the project generate outputs (expertise or scientific advice) which could be used by 
policy makers? 

  X Yes – as a primary objective (please indicate areas below- multiple answers possible) 
   Yes – as a secondary objective (please indicate areas below - multiple answer possible) 
   No 

13b  If Yes, in which fields? 
Agriculture  
Audiovisual and Media  
Budget  
Competition  
Consumers  
Culture  
Customs  
Development Economic and 
Monetary Affairs  
Education, Training, Youth  
Employment and Social Affairs 

 
 
 
 
 
 
 
 
 
 
 

 Energy  
Enlargement  
Enterprise  

 Environment  
External Relations 
External Trade 
Fisheries and Maritime Affairs  
Food Safety  
Foreign and Security Policy  
Fraud 
Humanitarian aid 

 
 
 
 
 
 
 
 
 
 
 

Human rights  
 Information Society 

Institutional affairs  
Internal Market  
Justice, freedom and security  

 Public Health  
Regional Policy  

 Research and Innovation  
Space 
Taxation  
Transport 
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13c   If Yes, at which level? 
   Local / regional levels 
   National level 
  X European level 
   International level 

H Use and dissemination  

14.    How many Articles were published/accepted for publication in 
peer-reviewed journals?  

1 

To how many of these is open access10 provided? 0 

       How many of these are published in open access journals? 0 

       How many of these are published in open repositories? 0 

To how many of these is open access not provided? 1 

       Please check all applicable reasons for not providing open access:  
       X publisher's licensing agreement would not permit publishing in a repository 
        no suitable repository available 
        no suitable open access journal available 
        no funds available to publish in an open access journal 
        lack of time and resources 
        lack of information on open access 
        other11: …………… 

 

15. How many new patent applications (‘priority filings’) have been made?  
("Technologically unique": multiple applications for the same invention in different 
jurisdictions should be counted as just one application of grant). 

0 

Trademark 0 

Registered design  0 

16. Indicate how many of the following Intellectual 
Property Rights were applied for (give number in 
each box).   

Other 0 

17.    How many spin-off companies were created / are planned as a direct 
result of the project?  

0 

Indicate the approximate number of additional jobs in these companies: 0 

18.   Please indicate whether your project has a potential impact on employment, in comparison 
with the situation before your project:  

 X Increase in employment, or  In small & medium-sized enterprises 
 X Safeguard employment, or   In large companies 
  Decrease in employment,  X None of the above / not relevant to the project 
  Difficult to estimate / not possible to quantify    

19.   For your project partnership please estimate the employment effect 
resulting directly from your participation in Full Time Equivalent (FTE = 
one person working fulltime for a year) jobs: 

 
 

Indicate figure: 
 
 
 
 
 

                                                 
10 Open Access is defined as free of charge access for anyone via Internet. 
11 For instance: classification for security project. 
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Difficult to estimate / not possible to quantify 

 
X 

I Media and Communication to the general public  

20. As part of the project, were any of the beneficiaries professionals in communication or 
media relations? 

   Yes X No 

21. As part of the project, have any beneficiaries received professional media / communication 
training / advice to improve communication with the general public? 

   Yes X No 

22 Which of the following have been used to communicate information about your project to 
the general public, or have resulted from your project?  

 X Press Release  Coverage in specialist press 
  Media briefing  Coverage in general (non-specialist) press  
  TV coverage / report  Coverage in national press  
  Radio coverage / report  Coverage in international press 
 X Brochures /posters / flyers  X Website for the general public / internet 
  DVD /Film /Multimedia X Event targeting general public (festival, conference, 

exhibition, science café) 

23 In which languages are the information products for the general public produced?  

  Language of the coordinator X English 
  Other language(s)   
 
 
 
Question F-10: Classification of Scientific Disciplines according to the Frascati Manual 2002 (Proposed 
Standard Practice for Surveys on Research and Experimental Development, OECD 2002): 
 
FIELDS OF SCIENCE AND TECHNOLOGY 
 
1. NATURAL SCIENCES 
1.1  Mathematics and computer sciences [mathematics and other allied fields: computer sciences and other 

allied subjects (software development only; hardware development should be classified in the 
engineering fields)] 

1.2 Physical sciences (astronomy and space sciences, physics and other allied subjects)  
1.3 Chemical sciences (chemistry, other allied subjects) 
1.4  Earth and related environmental sciences (geology, geophysics, mineralogy, physical geography and 

other geosciences, meteorology and other atmospheric sciences including climatic research, 
oceanography, vulcanology, palaeoecology, other allied sciences) 

1.5 Biological sciences (biology, botany, bacteriology, microbiology, zoology, entomology, genetics, 
biochemistry, biophysics, other allied sciences, excluding clinical and veterinary sciences) 

 
2 ENGINEERING AND TECHNOLOGY 
2.1 Civil engineering (architecture engineering, building science and engineering, construction engineering, 

municipal and structural engineering and other allied subjects) 
2.2 Electrical engineering, electronics [electrical engineering, electronics, communication engineering 

and systems, computer engineering (hardware only) and other allied subjects] 
2.3. Other engineering sciences (such as chemical, aeronautical and space, mechanical, metallurgical and 

materials engineering, and their specialised subdivisions; forest products; applied sciences such as 
geodesy, industrial chemistry, etc.; the science and technology of food production; specialised 
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technologies of interdisciplinary fields, e.g. systems analysis, metallurgy, mining, textile technology 
and other applied subjects) 

 
3. MEDICAL SCIENCES 
3.1  Basic medicine (anatomy, cytology, physiology, genetics, pharmacy, pharmacology, toxicology, 

immunology and immunohaematology, clinical chemistry, clinical microbiology, pathology) 
3.2 Clinical medicine (anaesthesiology, paediatrics, obstetrics and gynaecology, internal medicine, surgery, 

dentistry, neurology, psychiatry, radiology, therapeutics, otorhinolaryngology, ophthalmology) 
3.3 Health sciences (public health services, social medicine, hygiene, nursing, epidemiology) 
 
4. AGRICULTURAL SCIENCES 
4.1 Agriculture, forestry, fisheries and allied sciences (agronomy, animal husbandry, fisheries, forestry, 

horticulture, other allied subjects) 
4.2 Veterinary medicine 
 
5. SOCIAL SCIENCES 
5.1 Psychology 
5.2 Economics 
5.3 Educational sciences (education and training and other allied subjects) 
5.4 Other social sciences [anthropology (social and cultural) and ethnology, demography, geography 

(human, economic and social), town and country planning, management, law, linguistics, political 
sciences, sociology, organisation and methods, miscellaneous social sciences and interdisciplinary , 
methodological and historical S1T activities relating to subjects in this group. Physical anthropology, 
physical geography and psychophysiology should normally be classified with the natural sciences]. 

 
6. HUMANITIES 
6.1 History (history, prehistory and history, together with auxiliary historical disciplines such as 

archaeology, numismatics, palaeography, genealogy, etc.) 
6.2 Languages and literature (ancient and modern) 
6.3 Other humanities [philosophy (including the history of science and technology) arts, history of art, art 

criticism, painting, sculpture, musicology, dramatic art excluding artistic "research" of any kind, 
religion, theology, other fields and subjects pertaining to the humanities, methodological, historical and 
other S1T activities relating to the subjects in this group]  

 
 

 


