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1. CTS Research Unit 

Research Unit nº 13/66 ï Centre of Technology and Systems ï Monte Caparica 
Address: Faculdade de Ciências e Tecnologia, Quinta da Torre, 2829-516 MONTE 
CAPARICA, Portugal 
Telephone: +351 21 294 45 45 
Fax: +351 21 294 85 32 
E-mail: asg@uninova.pt 
URL: www.uninova.pt 
 
Scientific Coordinator 
Name: Adolfo Steiger Garção 
Position: Full Professor 
Telephone: +351 21 294 83 85 
Fax: +351 21 294 85 32 
E-mail: asg@uninova.pt 
URL: www.uninova.pt/cts 
 
Foreword: The centre entered a re-structuring process and it is now organized on three 
research lines (instead of eight) with a concentration of resources (human mainly) and 
developing much more inter cooperation. The centre is rapidly increasing in number of PhD 
researchers. The international interface diversifies and is becoming increasingly rewarding. 
Financially the situation is quite satisfactory. Graduation figures are increasing. 

 

http://www.uninova.pt/cts
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1.1. General Objectives 

The centre aims to develop research recognized at international level in all the research lines 
and groups. The centre encourages technology transfer mostly supported by spin offs and dip 
involvement in international R&D projects. Scientific results are expected to contribute to 
improve the graduate training in the academia and contribute to internationalization of our 
graduate students. We participated in about 400 specific international actions as joint papers, 
international events organization, etc. This effort will be intensified. 

Research lines and research groups have different levels of scientific and organizational 
development. They still operate mostly isolated from each other but with strong international 
links. Existing potential, as cross cooperation examples shows, anticipates the possibility of 
stronger in house integration and creation of scientific synergetic valour. 

For microelectronics the objective besides the recent integration of new skills on materials and 
processes, is to embrace microelectronics (analogue and digital), telecommunications and 
signal processing and to make directly technology available (materials and circuits) for further 
developments. Hosted activities are planned to incrementally contribute to integration of 
research.  

Motivation supported by recent development after two years of careful preparation (under 
Galileo project, the EU alternative to GNSS, with ESA and CAST, the Chinese Space Agency) 
is to promote joint research activities in microelectronics, telecommunication and signal 
processing backed by UNINOVA, FCT/UNL and several aerospace Chinese Institutes. Plans to 
foster PhD and MSc thesis are consistent with the recent signed protocol relative to the 
graduating training of Portuguese engineers for activities in Galileo ground segment. 

The research line on Computational Intelligence, Decision, Modelling and Control has a strong 
interface with space activities and with astrophysics (projects GAIA- mapping of the galaxy and 
Solar information system). Also pos-docs involved in data mining and knowledge discovering 
are meant to contribute to that research. Cooperative links have a chance to develop within the 
microelectronics/telecommunications merge, mainly at graduation level (new foreign PhD 
students). Intelligent control deals with the development of advanced control algorithms for 
distributed parameter systems, that is, systems modelled by partial differential equations 
addressing transport phenomena. An interface with space related activities is expected to 
occur. 

Research on Collaborative Networks, hopes to contribute to establishing the topic as a 
scientific discipline, targeting two new domains at model formalization level: 
telecommunications and energy. Reference curriculum for education in CN and launching of 
the SOCOLNET will be pursued. The objective is the continuous reinforcement of the group 
reputation, strengthening it as a world reference but also to bridge activities with the two 
identified fields. 

Concerning Interoperability, dynamic evolution of systems based on models supported by 
standards creates a challenge, how can interconnectivity be updated automatically still 
assuring conformance of information. Also research on distributed interoperable context-aware-
service architectures will benefit from previous developments. Building & Construction, 
furniture, telecommunications and aero spatial industry will continue to be our target domains. 
Besides the economical, industrial and societal impact we want to continue contributing to 
establish a more solid and rigorous base of science in those domains of research. 
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1.2. Organisational Structure 

The Centre encloses 3 Research lines, 6 Research groups and additional 3 Hosted activities. 

Research line A (Microelectronics) focuses on advanced design of Systems-on-Chip and 
Sensors. Research Line A encloses the Research Group A1 (Microelectronics, Design and 
Fractional Signal Processing), which by its side hosts the activities of Telecommunications, 
Embedded systems; and the Research Group A2 (Microelectronics, Materials and Processes) 
that holds hosted activity Superconducting Machines. 

Research line B (Computational Intelligence, Decision, Modelling and Control) focuses on soft 
computing and non-linear models for predictive adaptive control. Research line B encloses two 
Research Groups: B1) Computational intelligence in Decision Support Systems; and B2) 
Modelling and Control of Distributed Parameter Systems. 

Research line C (Collaborative Networks, Distributed Industrial Systems and Interoperability) 
focuses on building the foundations of Collaborative Networks and to respond to systemsô 
interoperability. Research Line C is composed by Research Group C1 (Collaborative Networks 
and Distributed Industrial Systems) and Research Group C2 (Interoperability). 

 

 

 

A set of individuals and teams work towards managing the centre activities: 

¶ Centre Director; 

¶ Research Line coordinators; 

¶ Research Group coordinators; 

¶ Centre scientific council (all the PhDs full members); 

¶ Research Group scientific commission (all the research group PhDs full members); 

¶ Research Group advisory board (a selected distinguished set of external experts). 

Services Support: Secretary (2); UNINOVA accounting services; Networking. 

Facilities: UNINOVA Building (1000 m2); equipments dedicated to research; meeting rooms, 
etc. 
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1.3. Management 

The Director has close contacts with the research groupôs coordinators. The centre strategy is 
defined at the scientific council. Local resources are allocated according with specific needs for 
the main activities and aligned with on-going projects.  UNINOVA overheads are 12.5 % and 
10% for international and national multi-annual projects. Management of research projects is 
done directly by the researchers and is highly decentralized. Scholarships are available for 
young researchers, most of them supporting an MSc or PhD program. Research group cross 
cooperation either for projects execution or proposals submission as well as inter group 
mobility is encouraged and is frequent. 

The centre maintains a database for publications and for structure description 
(http://oa.uninova.pt), a centre web site (http://www.uninova.pt/cts) and an overview. To 
improve visibility the centre make available a continuous updated individual short CV (last six 
years), highlighting the publication record, the research projects, PhD and MSc thesis finished 
and ongoing, relevant boards they participate, etc. A summary of research lines and group 
scientific achievements is regularly up dated as well as internal reference indicators. The centre 
established a publication policy, identified major journals for all the research areas and 
encourages publishing there. Rewards will be available. 

The centre is promoting hosted activities aimed at being fully integrated (or not) in the near 
future. Medium and long term research is planned to be mostly financed by international 
projects of R&D (EU average success rate is less than 10% and ours is about 30% for the last 
15 years) and a few national ones. The centre encourages inclusion of spin-offs in international 
and national projects, as well as other research groups. 

The centre tries to build up a vision for future development based on the contributions and 
potential of the different research areas and also stimulates strongly cross cooperation and 
internationalization of young researchers. 

 

http://oa.uninova.pt/
http://www.uninova.pt/cts
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1.4. Main Achievements 

Strong effort publishing in books and major journals: Journals/conferences/books/chapters 
(554): 261 articles and papers indexed at ISI Web of Science; 105 articles and papers in IEEE 
and IEE journals, as IEEE Transactions on Circuits and Systems I and II and IEE Electronics 
Letters and in Computational Intelligence, Decision Modelling and control, IEEE Trans. Control 
Systems Technology, IEEE Trans. Control Systems Technology, Journal of Intelligent and 
Fuzzy Systems, Fuzzy Sets and Systems and in Collaborative Networks and Interoperability, 
Computers in industry, I. J. Computer Integrated Manufacturing, .and in major IEEE 
conferences (VLSIô2004 and in ISSCCô2006). 

Journal- editorial boardôs participation -43. 

Conference organizing (chairs, co-chairs, scientific chair, session organizer) -95. 

Graduation: PhD thesis-13 concluded and 26 ongoing; 100 MSc thesis on going (2006/7) and 
23 concluded. 

More than 50 international projects (and 36 national projects) with a success rate larger than 
30%. 

Four patents submitted: Methods of ergonomic work; EP 1 473 836; A Novel Self-Calibration 
Technique for ADCs; Control System based on electronic pole changing. 

Development of novel Integrated tools for designing, optimizing and simulating integrated 
circuits. 

Development of state of the art circuit prototypes (8) (design, materials and processes) 
supported by FCT research projects (rated excellent or very good) as Optical transducer non-
pixelled architecture based; a Laser Scanned p-i-n Photodiode (LSP) for Image Detection; 
tandem photocells for image sensing application; 10b-50MS/s Parallel Pipeline ADC; 
Highlights: First silicon-proved time-interleaved pipeline ADC employing low-voltage 
techniques. The published fastest and the most energy efficient Parallel Pipeline ADC. IEEE 
VLSI Circuits Conference. Proj: ADOPT (Excellent); Gaussian and Uniform High-amplitude 
Broadband Noise Generators. Highlights: Power dissipation of the Gaussian Noise Generator 
reduced by one order of magnitude when compared with the state-of-the-art for increased 
performance; First Practical Uniform Noise Generator reported up to date. Proj: SECA 
(Excellent);10b-4MS/s Parallel Pipeline ADC for fingerprint sensors. Highlights: Very low power 
dissipation; No special process layers used for implementing the capacitors. Project: S2A 
(Excellent); First fully-integrated CMOS UWB radar transceiver Project: Watermon (EU),. 
Highlights: Novel architecture using new fully-differential circuits for pulse generation and new 
receiver topology (PhD thesis). Invitation (accepted) by Springer to edit the PhD thesis as a 
book.  

Development of novel algorithms for empirical mode decomposition, decision making, data 
mining, image processing, etc 

Development of a framework to assist implementation of multilevel standard protocols and 
interoperability (PhD thesis). Introduction of semantic conformance to enhance interoperability 
through ontological harmonization of organizational models. Introduction of ontology-based 
model-morphisms for product reference model data. 

Development and successful submission of ISO standard AP236. 

Elaboration of a EU study on ñspecific policy needs for ICT standardizationò. 
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Development of a new 3G core model, improving significantly the handover performance for 
3G/WLAN networks. Development of a first 802.11 MAC layer model, handling mixed unicast 
and broadcast traffic, and saturated and non-saturated networks. 

Spin-offs: Launching of the spin-off Acacia Semiconductor SA, (intellectual property) and recent 
successful integration on S3. 

Coordination and development of a comprehensive Training Programme on Interoperability. 
Participation on the development of a European Master Programme on IT in Construction. 

Scientific research on Collaborative Networks (CN): contribution to establishing CN as a new 
scientific discipline; progress towards a reference model for CN; a formal benefits model for 
collaborative networks (PhD thesis); a contract-based approach for agile manufacturing; a 
system architecture for the ICT infrastructure for CN; integrated service-oriented collaborative 
networks applied to elderly care; COBASA prototype for distributed assembly systems; 
negotiation wizard for CN creation. 

International Awards: Outstanding Service Award from IFIP; the International William J. Conroy 
Standards Professional award; the Intelligent Manufacturing Systems Highly Successful 
Completion Award; and the Best international interoperability project in Public Administration 
Award. 
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1.5. Vision for the Future (2007-2010) 

The centre has a new designation on line with the existing and planned activities. It was 
decided to re align research in three main lines each of them with two research groups and one 
hosting three activities. That led to a concentration and optimization of resources and to a 
clarification of the research scope and was done simultaneously with the enlargement of 
microelectronics spectrum of activities. A symbiotic approach was settled embracing 
microelectronics, telecommunications, and fractional signal processing. 

The centre shows a sound record of cooperative internationalization (about 400 actions) and is 
highly competitive for international funding (EU, ESA, FCT and some other 
national/international programmes) reaching around 5Mú in reporting period. 

The publicationôs record shows over 550 items (around 100 in international journals). 
Graduation had an increment of MSc ongoing thesis (20 to around 80) and PhD candidates (16 
to 26). The number of PhD full members reached 26 and will rise (30%) in the near future as 
well as graduation. 

Under microelectronics research line much of the activity was based on the development of 
ñcircuits and componentsò. Time is up to address multidisciplinary ñsystemôs developmentò, 
typically SoCs. Cooperative research on ñsuperconductive systemsò and ñmaterials and 
processesò, on ñpower electronicsò is also progressing. Coming from 130nm and 95 nm to 65 
nm, microelectronics design is now looking at ónanotechnology based semiconductors devicesô 
as part of the future strategy. More research on optical communications, UWB microelectronic 
design (new PhD thesis starting) and telecommunications, is needed and a new researcher 
specialized in high frequencies will reinforce the research line. Tools for design, optimization 
and simulation of microelectronic circuits, will be realigned.  

We will trim this effort with recent developments in the Galileo program (network of satellites to 
support the European GNSS system) with the partnership of CAST (equivalent to ESA and 
NASA) of the Peopleôs Republic of China. We were asked to cooperate tailoring the graduation 
program and supervising future Portuguese engineers that will integrate the ground segment 
facilities in Madeira. R&D projects with aerospace Chinese institutes are planned to be looked 
for, and several proposals for PhD thesis were prepared for scientific collaboration in 
telecommunication, microelectronics and signal processing. 

Under Computational Intelligence, Decision, Modelling and Control research line, we share a 
common interest in soft computing and non linear models for predictive adaptive control. One 
of the groups being more focused in space activities will certainly be influenced by the 
previously reported activities and developing scenarios. Besides the ongoing program to Mars 
(were landing problems are addressed), the GAIA (mapping the galaxy) and the Solar 
Information system projects will bring new visibility to the group and the centre. Recent re-
located pos-docs also will have the opportunity to promote their research, in the area. The 
second research group, more dedicated to non linear models for predictive adaptive control will 
reinforce naturally its research core (quite successful in EU projects) and will be attentive to 
further developments. 

The third research line is fully aligned with recent EU directives and concerns, both in building 
the foundations of Collaborative Networks and to respond to systemsô interoperability 
challenges and will bridge to telecommunications (notice the recent cross involvement 
preparing the  recent study on óspecific policy needs for ICT standardizationô) and energy 
domains as targets for modelling cooperative networking. Novel contributions to establishing 
CN as a new scientific discipline and progress towards a reference model for CN including a 
unified based approach for manufacturing system and to give interoperability a sounder 
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scientific base, are expected. Also domains as context awareness, service oriented 
architectures and collaborative environments will be object of additional research (PhD thesis). 
Production and diffusion of additional advanced training materials will complement and extend 
the existing scenario (12 courses on interoperability as e-learning materials and supporting an 
EU MSc degree). 

As a global result, research will be more cooperative and multidisciplinary and aimed to 
reinforce: 

1. publishing, mostly in major journals and a selected niche of conferences; 
2. internationalization; 
3. research mostly supported by international funding; 
4. the graduation figures, mainly through much more PhD thesis; 
5. internationalization of young researchers. 

As a natural process, hosted activities will be fully integrated during the next term.  Also the 
centre researchers must have a scientific productivity compatible with the highest international 
standards or leave. 
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2. Key Indicators 

Follows a summary of the key indicators for the centre in respect to the reporting period. 

 

Staff and Students 

 

¶ PhD Researchers: 21 individuals; 

¶ PhD Students: 48 individuals; 

¶ MSc Students: 95 individuals (registered in 2006/2007 scholar year); 

 

 

Scientific Production 

 

¶ Book: 4 items; Book Edition: 3 items; Book Chapters: 43 items 

 

¶ Articles in International Periodicals (Refereed): 102 items (74 @ Web of Science) 

¶ Ratio WoS Articles/PhD Researcher: 3,52 articles/PhD;  National ratio (1): 1,21 

 

¶ Papers in International Conferences (Refereed): 378 items (187 @ Web of Science) 

¶ Ratio WoS Papers/PhD Researcher: 8,90 papers/PhD;  National ratio (2): 4,49 

 

¶ Paper Citations (based on GoogleScholar analysis): +1000 

                                                      
1 National Ratio of WoS Articles/PhD researcher computed based on the total of WoS (Web of Science) articles (in Science Citation Index 
Expanded / SCI-EXPANDED) for Portugal during period 2003-2006 in the considered relevant top 500 subjects ñENGINEERING, 
ELECTRICAL & ELECTRONICò (#423), ñCOMPUTER SCIENCE, INTERDISCIPLINARY APPLICATIONSò (#164), ñCOMPUTER SCIENCE, 
ARTIFICIAL INTELLIGENCEò (#161), ñAUTOMATION & CONTROL SYSTEMSò (#95), ñTELECOMMUNICATIONSò (#82), ñCOMPUTER 
SCIENCE, THEORY & METHODSò (#70) , ñCOMPUTER SCIENCE, INFORMATION SYSTEMSò (#58), ñCOMPUTER SCIENCE, SOFTWARE 
ENGINEERINGò (#56), ñCOMPUTER SCIENCE, HARDWARE & ARCHITECTUREò (#48), ñCOMPUTER SCIENCE, CYBERNETICSò (#9), 
totaling #1166 items, divided by the number of PhD researchers reported by to FCT by the associated centers in the domain of ñInformatics, 
Electronic and Electrotechnical Engineeringò in the period 2003-2006 (#963), i.e. 1166 / 963 = 1,21 articles per PhD researcher. 
 
2 National Ratio of WoS Papers/PhD researcher computed based on the total of WoS (Web of Science) proceedings papers (in the 
Conference Proceedings Citation Index-Science / CPCI-S) for Portugal during period 2003-2006 in the relevant top 500 subjects ñCOMPUTER 
SCIENCE, THEORY & METHODSò (#878), ñCOMPUTER SCIENCE, ARTIFICIAL INTELLIGENCEò (#876), ñENGINEERING, ELECTRICAL & 
ELECTRONICò (#716), ñCOMPUTER SCIENCE, INTERDISCIPLINARY APPLICATIONSò (#428), ñCOMPUTER SCIENCE, INFORMATION 
SYSTEMSò (#385), ñTELECOMMUNICATIONSò (#355), ñAUTOMATION & CONTROL SYSTEMSò (#305), ñCOMPUTER SCIENCE, 
SOFTWARE ENGINEERINGò (#230), ñCOMPUTER SCIENCE, HARDWARE & ARCHITECTUREò (#123), ñCOMPUTER SCIENCE, 
CYBERNETICSò (#34), totaling #4330 items, divided by the number of PhD researchers reported to FCT by the associated centers in the 
domain of ñInformatics, Electronic and Electrotechnical Engineeringò in the period 2003-2006 (#963), i.e. 4330 / 963 = 4,49 papers per PhD 
researcher. 
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Scientific Production (continued) 

 

¶ International awards:   4 awards 

¶ Patents:    4 patents 

¶ Prototypes, Demos, etc.:  30 items 

 

¶ PhD students: 48 individuals; PhD theses submitted (in period): 13 theses 

¶ Ratio PhD theses/PhD Researcher: 0,62 theses/PhD; National ratio (3): 0,32 

¶ Ration PhD students/PhD Researcher: 2,29 PhD students / PhD researcher 

 

 

Projects & Funding 

 

¶ International: 52 projects; International Own Funding (in period): 4.419.574,27 û (4) 

¶ National: 36 projects; National Own Funding (in period): 630.868,50 û (4) 

¶ Own Funding (in period): 5.050.442,77 û (4); Average per Year: 1.262.610,69 ú (4) 

 

 

International Cooperation ð Worldwide & Regional (European) 

 

¶ Conference organization (chairs, co-chairs, sessions, etc): 95 items 

¶ Books: 2 items; Book Chapters: 19 items; Book Edition: 3 items 

¶ Articles in Periodicals: 54 items; Papers in Conferences (refereed): 119 items 

¶ Journalôs editorial boards: 43 items 

 

 

                                                      
3 National Ratio of PhD theses/PhD Researcher computed based on the total of PhD theses produced in period 2003-2006 in Portuguese 
universities in ñInformatics, Electronic and Electrotechnical Engineeringò domain (#309 according to GPEARI - Gabinete de Planeamento, 
Estratégia, Avaliação e Relações Internacionais) divided by the number of PhD researchers reported by the FCT associated centers in the 
same domain in the period 2003-2006 (#963), i.e. 309 / 963 = 0,32 PhD theses per PhD researcher. 
 
4 The calculation of the own funding in period was based on a pro-rata computation, given the actual project start and finish date. 
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2.1. Personnel 

The centre research team is composed of 78 individuals, divided in between integrated 
personnel, scholarship researchers and collaborators. The research team ensures the research 
and development activities at the centre. 

The key personnel figures are the following: 

¶ Integrated Personnel: 43 individuals (of whose 21,00 PhD eligible fraction); 

¶ Scholarship Researchers: 21 individuals; 

¶ Collaborators: 14 individuals. 

 
Integrated Personnel (42 individuals) 

Full Name Academic 
Degree 

Professional 
Category 

% 
time 

Eligible 
fraction 

Adolfo Sanchez Steiger Garção  PhD Professor Catedrático  30  1,0 0 

Amadeu Leão Santos Rodrigues  PhD Professor Catedrático  40  1,00  

Luis Manuel Camarinha Matos  PhD Professor Catedrático  50  1,00  

Manuel Martins Barata  PhD Prof. Coor denador  30  1,00  

Armando José Pires  PhD Prof. Coordenador  30  1,00  

Fernando Jose Almeida Vieira do Coito  PhD Professor Associado  45  1,00  

Manuel Duarte  Ortigueira  PhD Professor Associado  50  1,00  

Paulo da Costa Luis da Fonseca Pinto  PhD Professor Associado  30  1,00  

Maria Rita Sarmento de Almeida Ribeiro  PhD Professor Associado  50  1,00  

Arnaldo Manuel Guimarães Batista  PhD Professor Auxiliar  40  1,00  

Isab el Maria Nascimento Lopes Nunes  PhD Professor Auxiliar  30  1,00  

Isabel Maria Silva Pinto Gaspar Ventim Neves  PhD Professor Auxiliar  40  1,00  

João Carlos da Palma Goes  PhD Professor Auxiliar  40  1,00  

Jose António Barata de Oliveira  PhD Professor Auxiliar  40  1,00  

Jose Manuel Matos Ribeiro Fonseca  PhD Professor Auxiliar  40  1,00  

Luis Filipe dos Santos Gomes  PhD Professor Auxiliar  40  1,00  

Luis Filipe Lourenço Bernardo  PhD Professor Auxiliar  50  1,00  

Maria Manuela de Almeida Carvalho Vieira  PhD Professor Auxil iar  30  1,00  

Mario Fernando da Silva Ventim Neves  PhD Professor Auxiliar  30  1,00  

Rui Alexandre Nunes Neves da Silva  PhD Professor Auxiliar  50  1,00  

Yuri Vygranenko  PhD Investigador  50  1,00  

João Paulo Branquinho Pimentão  MSc (*)  Professor Auxiliar  50  1,00  

João Paulo Mestre Pinheiro Ramos e Barros  MSc (*)  Professor -Adjunto  30  1,00  

Pedro Alexandre da Costa Sousa  MSc (*)  Professor Auxiliar  40  1,00  

Ricardo Luis Rosa Jardim Goncalves  MSc (*)  Professor Auxiliar  50  1,00  

André Teixeira Bendo Damas Mora  MSc Assistente  50  0,00  

Anikó Katalin Horváth da Costa  MSc Assistente  40  0,00  

Antonio João Pina da Costa Feleciano Abreu  MSc Assistente  35  0,00  

João Almeida das Rosas  MSc Assistente  40  0,00  

João Miguel Murta Pina  MSc Assistente  50  0,00  

João Pedro Abreu de Oli veira  MSc Assistente  30  0,00  

Nuno Filipe Silva Veríssimo Paulino  MSc Assistente  50  0,00  

Pedro Miguel Negrão Maló  MSc Assistente  30  0,00  

Pedro Miguel Ribeiro Pereira  MSc Assistente  35  0,00  

Paulo Miguel de Araujo Borges Montezuma  MSc Assistente  30  0,00  

Raul Eduardo Capela Tello Rato  MSc Outra  50  0,00  

Rodolfo Alexandre Duarte Oliveira  MSc Assistente  30  0,00  

Rui Manuel Carvalho Pais  MSc Assistente  30  0,00  

Rui Manuel Leitao Santos Tavares  MSc Assistente  50  0,00  

Stanimir Stoyanov Valtchev  MSc Assistente  30  0,00  

Tiago Oliveira Machado de Figueiredo Cardoso  MSc Assistente  35  0,00  

Anabela Monteiro Gonçalves Pronto  PAPCC Assistente  30  0,00  

Pedro Miguel Figueiredo Amaral  Lic.  Assistente  30  0,00  

(*) Recent PhD during the term 

Scholarship Researchers (21 individuals) 

Full Name Academic 
Degree 

Professional 
Category 

% 
time 

Eligible 
fraction 

Maria do Carmo Correia Marques  MSc Bolseiro  40  0,00  

Ana Rita Gamito Bentes de Campos  Lic.  Bolseiro  60  0,00  

Ana Sofia Fachada Fernandes  Lic.  Bolseiro  50  0,00  
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Bruno René F ernandes Monteiro dos Santos  Lic.  Outra  50  0,00  

Bruno Miguel Nunes Januário Vaz  Lic.  Outra  50  0,00  

Carlos Jorge da Costa Figueira  Lic.  Bolseiro  40  0,00  

Carlos Manuel Melo Agostinho  Lic.  Bolseiro  55  0,00  

Fernando Miguel Moitinho  Lic.  Bolseiro  40  0,00  

Hugo Miguel de Pinho Vieira  Lic.  Bolseiro  100  0,00  

João Filipe dos Santos Sarraipa  Lic.  Bolseiro  70  0,00  

Marco António Da Luz Delgado  Lic.  Bolseiro  50  0,00  

Orlando José Lourenço Fragoso Branco  Lic.  Bolseiro  40  0,00  

Paulo Elvino de Sousa Pina  Lic.  Bolsei ro  60  0,00  

Pedro Nuno de Carvalho Goncalves Barroso  Lic.  Bolseiro  40  0,00  

Ricardo Figueiredo Restolho  Lic.  Bolseiro  60  0,00  

Ricardo Filipe Pires Nunes  Lic.  Bolseiro  100  0,00  

Ruben Duarte Dias da Costa  Lic.  Bolseiro  55  0,00  

Sérgio Miguel da Silva Onofr e Lic.  Bolseiro  55  0,00  

Soraia Marisa Da Cunha Rocha  Lic.  Bolseiro  100  0,00  

Tiago Henrique da Silva Merca Rodrigues  Lic.  Bolseiro  100  0,00  

Pedro Miguel Silva Ramalhais  Lic.  Outra  50  0,00  

 
Collaborators (14 individuals) 

Full Name Academic 
Degree 

Professional 
Category 

% 
time 

Eligible 
fraction 

Guiomar Gaspar de Andrade Evans  MSc Assistente  20  0,00  

Paula Maria Garcia Louro Antunes  MSc Eq. Professor Adjunto  20  0,00  

Luis Filipe Figueira Brito Palma  PAPCC Assistente  30  0,00  

Ana Inês da Silva Oliveira  Lic.  Bolseiro  40  0,00  

Antonio Filipe Ruas da Trindade Maçarico  Lic.  Outra  30  0,00  

Bruno Miguel Domengue Heliotrophe Miranda  Lic.  Outra  30  0,00  

Carlos Eduardo Dias Coutinho  Lic.  Outra  30  0,00  

Filipa Alexandra Moreira Ferrada  Lic.  Bolseiro  40  0,00  

João Carlo s Mouta Ferreira  Lic.  Outra  30  0,00  

João Manuel Ferreira Martins  Lic.  Outra  30  0,00  

Miguel Alexandre Sousa Ferro de Beça  Lic.  Outra  30  0,00  

Pedro Tiago Saraiva Rodrigues da Fonseca  Lic.  Outra  30  0,00  

António Jorge Teixeira Falcão  BSc Bolseiro  100  0,00  

Fernando Luís Lourenço Ferreira  BSc Outra  30  0,00  
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2.2. Publications 

Classification scheme for Publications is based on the FCT own classification with some add-
on changes for enhanced resolution of the analysis of the centre publication performance: 

¶ Book - Author: Authoring of a book; 

¶ Book - Editor: Editing in a book; 

¶ Book - Proceedings: Editing of conference/workshop volumes. 

¶ Book Chapter: A chapter or section in a book; 

¶ Periodical ï International: Papers in international scientific periodicals with referees; 

¶ Periodical ï National: Paper in national periodicals with referees; 

¶ Paper in Conference (Refereed): Papers in conference proceedings; 

¶ Special Issue: Edition of a Journal Special Issue. 

 
 

Count of publication  Line    

Type Table Year Line A Line B Line C Grand Total 

a) Book - Author 2003   1 1 

 2005 2  1 3 

a) Book - Author Total  2  2 4 

      

b) Book - Editor 2003   1 1 

 2004   1 1 

 2005   1 1 

b) Book - Editor Total    3 3 

      

c) Book - Proceedings 2003   2 2 

 2004 1  3 4 

 2005   1 1 

 2006 1  1 2 

c) Book - Proceedings Total  2  7 9 

      

d) Book Chapter 2003 1 3 1 5 

 2004 1 1 9 11 

 2005 4 2 7 13 

 2006 5 7 2 14 

d) Book Chapter Total  11 13 19 43 

      

e) Periodical - International 2003 14 7 6 27 

 2004 17  3 20 

 2005 17 3 4 24 

 2006 25 3 3 31 

e) Periodical - International Total  73 13 16 102 

      

f) Periodical - National 2004   1 1 

f) Periodical - National Total    1 1 

      

g) Conference Paper (Refereed) 2003 44 17 19 80 

 2004 47 32 30 109 

 2005 61 24 25 110 

 2006 32 18 29 79 

g) Conference Paper (Refereed) Total  184 91 103 378 

      

h) Special Issue 2003 1 1 5 7 

 2004   1 1 

 2005   2 2 

 2006 1  3 4 

h) Special Issue Total  2 1 11 14 

      

Grand Total  274 118 162 554 

Table 1 ï Publications by research line 
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Count of publication Type Chart    

Year Proceedings Book Periodical Conference Grand Total 

2003 2 7 27 80 116 

2004 4 12 21 109 146 

2005 1 17 24 110 152 

2006 2 14 31 79 126 

Grand Total 9 50 103 378 540 

Table 2 ï Publication comparative analysis 
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Figure 2 ï Evolution of publication types by period year 
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2.2.1. Publications and Indexing 

This section presents an overview of the centre publications that are indexed by scientific 
indexing services, which is one of reference ï ISI Web of Knowledge. 

 

Count of publication  Line    

Type Table WoS Line A Line B Line C Grand Total 

e) Periodical - International No 16 2 10 28 

 Yes 57 11 6 74 

e) Periodical - International Total  73 13 16 102 

      

g) Conference Paper (Refereed) No 111 32 48 191 

 Yes 73 59 55 187 

g) Conference Paper (Refereed) Total  184 91 103 378 

      

Grand Total  257 104 119 480 

Table 3 ï Publications at ISI Web of Knowledge Indexing Service 
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2.3. Theses 

This section outlines the Centre performance in terms of academic theses production. 

 

Count of publication  Line    

Type Chart Year Line A Line B Line C Grand Total 

PhD 2003 0 1 0 1 

 2004 1 0 2 3 

 2005 2 0 1 3 

 2006 2 2 0 4 

PhD Total  5 3 3 11 

      

MSc 2003 3 0 0 3 

 2004 0 0 1 1 

 2005 4 2 0 6 

 2006 4 4 5 13 

MSc Total  11 6 6 23 

      

Grand Total  16 9 9 34 

Table 4 - Theses production by research line (*) 

 (*) Note that in 2007 (and after) the figures for MSc raises considerably (> 80) due to the transition to Bologna 
process. 

 

0

2

4

6

8

10

12

14

16

18

2003 2004 2005 2006

MSc -Line C

MSc -Line B

MSc -Line A

PhD -Line C

PhD -Line B

PhD -Line A

 
Figure 6 - Evolution of Theses Production 

 

0

1

2

3

4

5

2003 2004 2005 2006

PhD -Line A PhD -Line B PhD -Line C

 
Figure 7 ï PhD Theses Production by Line 

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14

2003 2004 2005 2006

MSc -Line A MSc -Line B MSc -Line C

 
Figure 8 - MSc Theses Production by Line 

 
 



UNINOVA-CTS (Centre of Technology and Systems) Activity Report 2003-2006 

Page 21 of 256 

2.4. Funding 

This section summarises the figures of funding related projects that were active within the 
reporting period. 

The following charts outline the projects distribution by Research Line, Type of Project (RTD 
and Network), Sponsor/funding agency and Scope (National and International). 

A1
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24%
B2
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Figure 9 ï Project distribution by line 
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Figure 10 - project distribution by type 
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Figure 11 ï Project distribution by agency 

International 
4.419.574,27 

ú
88%

National 
630.868,50 ú

12%

 
Figure 12 ï Project distribution by scope 

The following table presents the funding for each period year and separated by research line. 
The calculation of a year funding was based on a pro-rata computation, given the actual 
project start and finish date and the own funding (i.e. budget allocated to Centre for the 
whole project duration). 

 

Line Funding 
2003 

Funding 2004 Funding 2005 Funding 2006 Total Funding 

Line A 90.796,60 ú 86.374,49 ú 133.291,79 ú 122.311,27 ú 432.774,16 ú 

Line B 326.698,19 ú 385.353,16 ú 394.334,77 ú 452.769,44 ú 1.559.155,57 ú 

Line C 566.192,04 ú 868.674,52 ú 812.270,83 ú 811.375,65 ú 3.058.513,04 ú 

Grand 
Total 

983.686,84 ú 1.340.402,17 ú 1.339.897,39 ú 1.386.456,36 ú 5.050.442,77 ú 

Table 5 ï Project funding by period year and research line 
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2.5. Patents 

This section presents the registered patents within the reporting period: 

1. A Novel Self-Calibration Technique for ADCs. A Novel Self-Calibration Technique for ADCs (SECA and 
ESA Projects): It consists in applying a White Gaussian Noise stimulus to the ADCs and calculating, in 
the digital domain, the calibrating-codes from the histogram of the output-codes. This technique allows 
on-chip built-in self-calibration and self-testing of Video-rate ADCs. A European Patent has been granted 
in 2006 under this subject (EP 1 473 836). This patent is a clear and successful demonstration of our 
interdisciplinary cooperation between researchers from microelectronics and signal processing areas. 

2. Patent on a new model and methodology in the area of ergonomics.  
3. Preliminary registration for claiming another patent in the area of automation and security.  
4. Control System based on electronic pole changing. A recently developed control system (whose patent 

is still pending) is being developed by the Group. The motor is of axial flux type and the control system is 
based on electronic pole changing. It has 24 windings, two semi-stators and an YBCO plate as rotor, for 
it behaves as a hysteresis disc motor. 

 

http://oa.uninova.pt/1154/
http://oa.uninova.pt/1157/
http://oa.uninova.pt/1158/
http://oa.uninova.pt/1155/
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2.6. Awards 

ISO International William J. Conroy Standards Professional Award 

Jardim-Gonçalves, Ricardo. 2003; received the International William J. Conroy Standards 
Professional Award from the International Standardization Organization (ISO) -. Award defined 
by US Product Data Association (US PRO) Board of Directors. 

IFIP Outstanding Service Award 

Camarinha-Matos, Luís 2005; received an Outstanding Service Award, International Federation 
for Information Processing (IFIP), General Assembly of IFIP, held in Sep 4th - 5th 2005, 
Gabarone, Botswana. 

Best international interoperability project in Public Administration Award 

Research Group C2 ñInteroperabilityò received in 2006 a best international interoperability 
project in Public Administration award. The international project SEEMseed, technically 
directed by Antara received the "iG" award from the 1st European summit on Interoperability in 
Administration for the best interoperability project in Public Administration. The Scientific 
Committee that awarded the prize is made up of Spanish and European experts on issues of 
information and communication technologies (ICTs) and the Technological and Knowledge 
Society, coming from both the collegiate, research, professional and university fields. 

IMS SMART-fm Highly Successful Completion Award 

Research Group C2 ñInteroperabilityò received in 2006 an award from the International Steering 
Committee (ISC) of the Intelligent Manufacturing Systems Scheme, for the highly successful 
completion of the ñA Standards Compliant Framework to Support Complete Integrated Product 
Life-Cycle Information Management and Electronic Commerce for the Furniture Manufacturing 
(Fm) Industry, in the Advent of the Smart Enterprisesò project, commonly known as SMART-fm. 
The message was that: "The outcome, development of the ISO10303-AP236 International 
Standard, is a remarkable contribution to interoperability in the furniture industry, especially to 
SMEs". 
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2.7. Cooperation 

This section is dedicated to the measurement of cooperation performance of the Centre. 
Cooperation levels can be distinguished into the following categories: 

¶ None: no cooperation involved; 

¶ Group: cooperation with the research group; 

¶ Organisation: cooperation inside the scope of the Centre; 

¶ National: cooperation performed inside the country borders; 

¶ Regional: cooperation at regional level, i.e. European level; 

¶ Worldwide: cooperation outside European boards and towards the whole globe. 

 

Count of publication Year     

ns1:cooperation 2003 2004 2005 2006 Grand Total 

worldwide 29 26 20 26 101 

regional 24 35 24 25 108 

national 24 32 46 29 131 

organisation 2 4 3 6 15 

group 34 42 46 35 157 

none 10 8 15 9 42 

Grand Total 123 147 154 130 554 

Table 6 ï Cooperation levels by period year 

worldwide
101
18%

regional
108
19%

national
131
24%

organisation
15
3%

group
157
28%

none
42
8%

 
Figure 13 - Distribution of cooperation type 

0

5

10

15

20

25

30

35

40

45

50

worldwideregionalnationalorganisationgroup none

2003

2004

2005

2006

 
Table 7 - Evolution of cooperation type by period year 
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Cooperation ï Publications 

This section outlines cooperation in view of publications. 

 

Count of publication ns1:cooperation      

Type Table worldwide regional national organisation group none Grand Total 

a) Book - Author  2    2 4 

b) Book - Editor  3     3 

c) Book - Proceedings 2 4    3 9 

d) Book Chapter 1 18 7  9 8 43 

e) Periodical - International 37 17 26  15 7 102 

f) Periodical - National      1 1 

g) Conference Paper (Refereed) 57 62 98 15 127 19 378 

h) Special Issue 4 2   6 2 14 

Grand Total 101 108 131 15 157 42 554 

 Table 8 ï Cooperation levels by publication type 
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Figure 14 ï Cooperation levels on Books 
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3. Research Lines and Groups 

3.1. Line A: Microelectronics 

Research Line Coordinator: Prof. Adolfo Steiger Garção 

Advisory Board 

¶ Vitalii Dugaev, Frantsevich Institute for Problems of Materials Science, National 
Academy of Sciences of Ukraine 

¶ Marckus Shubbert, IPE, University of Stuttgart, Germany 

Organisation ð Line A 

¶ Group A1: Microelectronics, Design and Fractional Signal Processing 
o Hosted Activity A1.1: Telecommunications 
o Hosted Activity A1.2: Embedded Systems 

¶ Group A2: Microelectronic, Materials and Processes 
o Hosted Activity A2.1: Superconducting Machines 

Publications ð Line A 

This section focuses on the Publications performance of Research Line A. 

 

Count of publication  Hosted      

Type Table Year A1 A11 A12 A2 A21 Grand Total 

a) Book - Author 2005 1    1 2 

a) Book - Author Total  1    1 2 

        

c) Book - Proceedings 2004   1   1 

 2006   1   1 

c) Book - Proceedings Total    2   2 

        

d) Book Chapter 2003  1    1 

 2004     1 1 

 2005   4   4 

 2006 1 2   2 5 

d) Book Chapter Total  1 3 4  3 11 

        

e) Periodical - International 2003 2   6 6 14 

 2004 2  1 12 2 17 

 2005 4  2 7 4 17 

 2006 5 2  14 4 25 

e) Periodical - International Total  13 2 3 39 16 73 

        

g) Conference Paper (Refereed) 2003 7  6 17 14 44 

 2004 4 3 13 14 13 47 

 2005 13 5 11 11 21 61 

 2006 5 4 11 8 4 32 

g) Conference Paper (Refereed) Total  29 12 41 50 52 184 

        

h) Special Issue 2003 1     1 

 2006 1     1 

h) Special Issue Total  2     2 

        

Grand Total  46 17 50 89 72 274 

Table 9 ï Publications by research group of research line A 
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Figure 18 ï Publication performance by period year and research group of research line A 

 
 

Count of publication  Hosted      

Type Table WoS A1 A11 A12 A2 A21 Grand Total 

e) Periodical - International No 5  1 3 7 16 

 Yes 8 2 2 36 9 57 

e) Periodical - International Total  13 2 3 39 16 73 

        

g) Conference Paper (Refereed) No 10 2 25 33 41 111 

 Yes 19 10 16 17 11 73 

g) Conference Paper (Refereed) Total  29 12 41 50 52 184 

        

Grand Total  42 14 44 89 68 257 

 Table 10 ï Publications of research line A at ISI Web of Knowledge Indexing Service 

 

Theses ð Line A 

This section presents the theses production figures of Research Line A. 

 
 

Count of publication  Hosted      

Year Type Chart A1 A11 A12 A2 A21 Grand Total 

2003 MSc 1 1 1 0 0 3 

        

2004 PhD 0 0 0 1 0 1 

        

2005 PhD 1 0 0 1 0 2 

 MSc 0 0 3 0 1 4 

        

2006 PhD 1 0 1 0 0 2 

 MSc 1 2 0 0 1 4 

        

Grand Total  4 3 5 2 2 16 

Table 11 - Theses Production by Group of Line A 
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Figure 19 - Evolution of Theses Production of Line A 

Funding ð Line A 

This section focuses analysis on the projects allocated to Research Line A. 

 

Acronym Hosted Type Total Funding Own Funding Period Funding 

ADOPT A1 RTD 93.125,57 ú 93.125,57 ú 23.281,39 ú 

ALFA A2 RTD  0,00 ú 0,00 ú 

BIOPATTERN (A1) A1 Network 1.066.666,67 ú 53.315,83 ú 39.986,88 ú 

CERN2001 A2 RTD 20.000,00 ú 0,00 ú 0,00 ú 

CHINA A1 RTD   0,00 ú 

CLIMBER A21 RTD 99.759,58 ú 99.759,58 ú 24.939,89 ú 

CLSP A2 RTD  0,00 ú 0,00 ú 

COMPLETE (A1) A12 RTD 170.389,33 ú 16.023,33 ú 10.682,22 ú 

COMPLETE (A2) A21 RTD 340.778,67 ú 32.046,67 ú 21.364,44 ú 

DRX2D A2 RTD  0,00 ú 0,00 ú 

DSCMI A2 RTD  0,00 ú 0,00 ú 

EIE-Surveyor A12 Network   0,00 ú 

EUI-Net A12 Network   0,00 ú 

FORDESIGN A12 RTD 90.000,00 ú 90.000,00 ú 50.000,00 ú 

ICT Standardization A11 RTD 289.900,00 ú 32.850,00 ú 13.140,00 ú 

IDENTITY A12 RTD 332.639,00 ú 20.970,00 ú 2.621,25 ú 

LAXOR A2 RTD 80.000,00 ú 0,00 ú 0,00 ú 

MINERVA A1 RTD   0,00 ú 

mSiC2 A2 RTD 20.000,00 ú 0,00 ú 0,00 ú 

OPTAR A2 RTD 108.000,00 ú 0,00 ú 0,00 ú 

OPTO-ESTÉTICA A12 RTD 20.000,00 ú 20.000,00 ú 15.000,00 ú 

PUCARA A2 RTD   0,00 ú 

PWAVE A1 RTD 73.000,00 ú 73.000,00 ú 73.000,00 ú 

SAMBA A1 RTD 53.000,00 ú 53.000,00 ú 39.750,00 ú 

SECA A1 RTD 33.000,00 ú 19.925,00 ú 19.925,00 ú 

SICAL A2 RTD 102.012,00 ú  0,00 ú 

SIGAPANO A11 RTD 81.000,00 ú 18.000,00 ú 14.250,00 ú 

SIMBA A2 RTD 71.000,00 ú 18.233,00 ú 13.674,75 ú 

SIPHASE A1 RTD 54.000,00 ú 54.000,00 ú 36.000,00 ú 

SPIN A2 RTD 80.000,00 ú  0,00 ú 

SUPERMACHINES A2 RTD   0,00 ú 

THEIERE-DISS A12 Network   0,00 ú 

VET-TREND (A1) A12 RTD 289.742,00 ú 12.795,50 ú 533,15 ú 

VIRTUAL-ELECTRO-LAB A1 RTD 600.000,00 ú 54.411,00 ú 34.625,18 ú 

Grand Total   4.168.012,81 ú 761.455,48 ú 432.774,16 ú 

Table 12 ï Projects list for Research Line A 
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Hosted Funding 2003 Funding 2004 Funding 2005 Funding 2006 Total Funding 

A1 61.298,46 ú 76.816,24 ú 82.460,21 ú 45.993,54 ú 266.568,45 ú 

A12 0,00 ú 5.000,00 ú 30.341,11 ú 43.495,51 ú 78.836,62 ú 

A2 4.558,25 ú 4.558,25 ú 4.558,25 ú 0,00 ú 13.674,75 ú 

A21 24.939,89 ú 0,00 ú 10.682,22 ú 10.682,22 ú 46.304,34 ú 

A11 0,00 ú 0,00 ú 5.250,00 ú 22.140,00 ú 27.390,00 ú 

Grand Total 90.796,60 ú 86.374,49 ú 133.291,79 ú 122.311,27 ú 432.774,16 ú 

Table 13 - Project funding by period year and research group of Research Line A 
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Figure 20 - Project funding by research group of Research Line A 

 

Cooperation ð Line A 

This section presents the composite analysis of cooperation level for Research Line A. 

 

Count of publication Year     

ns1:cooperation 2003 2004 2005 2006 Grand Total 

worldwide 23 25 17 21 86 

regional 6 5 7 6 24 

national 11 14 23 13 61 

organisation  1   1 

group 12 18 28 20 78 

none 8 3 9 4 24 

Grand Total 60 66 84 64 274 

Table 14 ï Cooperation levels by year for research line A 
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Figure 21 - Cooperation levels by year for research line A 
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3.1.2. Group A1: Microelectronics, Design and Fractional Signal Processing 

Membership 

Research Group Coordinator 

¶ João Goes 

Research Team 

¶ Adolfo Steiger Garção, João Goes, Manuel Ortigueira, Arnaldo Batista, Nuno Paulino 

PhD Students: 

¶ Rui Tavares, João Pedro Oliveira, José Rui Barbosa Custódio, Acácio Galhardo, Bruno 
Esperança, Michael Figueiredo, Raul Rato, Carlos Matos, Carlos Mendes 

Strategic view and pace 

Time comes to consolidate an ambitious objective: starting the foundations of a sound 
interlaced alliance between microelectronics and telecommunications. At this point, 
microelectronics together with fractional signals and systems, are committed to be the merging 
driving force and actually represent the gravity centre of the envisage activities. 

Background and future 

A careful identification of needed skills, already developed, was a major concern. Also a 
precise evaluation of the existing technical and scientific competences, their differential 
evolution and their capability for working together, was fundamental. 

The major difficulty lied on the asymmetry, including dynamics, of the different processes 
involving distinct players. 

At the very beginning a sound work on microelectronics, fractional calculus oriented for signal 
analysis and embedded systems, was the basic existing scientific structure. During the last five 
years they proved their ability and interest on working together synergistically, achieving results 
far away from trivialities, documented by relevant joint publications, prototypes and even a 
patent. 

A first level of inter cooperation was established. 

An additional and crucial key factor was the ability to deal with information technology, 
successfully giving birth to a family of intelligent software tools (soft computing) aimed to assist 
modelling, simulating and optimizing complex integrated circuits and eventually systems. Very 
recent steps enlarged the research scope on microelectronics fostering high frequency 
domains (UWB first CMOS circuit was designed and produced) including optimization and 
stability and new designs on ADCs overleaping the frequency band until now only achieved by 
flash converters. 

That was considered the adequate entry door aimed to establish a cooperative front end with 
telecommunications. 

Telecommunications was a later addressed domain inside the centre. It took the needed time 
and pace to establish its own framework and boundaries (the group was established in 1999 
and until 2004 had a strong effort in teaching at undergraduate level; since 2004 the research 
effort began to be visible and it is rising at an acceptable growing rate). In short, we can now 
assume, as areas of interest, the interconnection of wireless systems leading to 4G systems 
and ad-hoc networks. Two additional emerging topics, inter domain routing and line-coding 
systems are also addressed. Recent developments related with the Galileo initiative brought 
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the Chinese aerospace sector to interact strongly with our telecommunications research group. 
Several Chinese institutes, UNINOVA through CTS and FCT/UNL started discussing how to 
implement joint research activities covering microelectronics, telecommunications and signal 
processing. A protocol addressing graduation training of Portuguese engineers, for activities in 
Galileoôs ground segment, was signed by us and the Madeiraôs authorities. 

The so far mentioned three areas (microelectronics, fractional calculus for signal processing 
and telecommunications) seem now to have attained the precondition state that can lead 
positively to a progressive successful merge. 

Finally and anticipating this merging occurrence, it is clear only the technology, the basic 
circuits and architectures will no longer cover the spectrum of activities, and the systemic 
component will emerge as a result of a interdisciplinary active cooperation. Design tools were 
planned to assist a less ambitious scope of research. Time comes to reshape the original tools 
introducing modelling structured top down capabilities. Recent developments on Petri Nets, 
suggest its adequacy to fulfil this gap. It will be a slower merging, but a needed one. Last but 
not the least, cooperation was also reinforced with the interoperability area and led to the 
production of a strategy study on specific policy needs for ICT standardizationô under an EU 
project. This study risks to become and important tool to the EU. 

These envisage conjugation of efforts, reinforced by the enlargement of the microelectronics 
scope (now addressing also materials and processes) will eventually lead to a mature area of 
microelectronics and telecommunications. Until know, the pace of the produced wise steps 
(microelectronics and fractional calculus, and recently telecommunication) originated scientific 
recognised added value. We are committed to enlarge and consolidate those achievements, 
extending this merge and using the new opportunities. 

We will introduce in this document microelectronics including fractional signals and systems. 
There will be individualised description of activities as well as cross-references to cooperative 
work and results. A unified consolidation map of research activities will be presented.  The 
contributions related to telecommunications, Petri nets and embedded systems will be 
mentioned as separated reports. 

A short list of major journals in which we publish in a regularly base, will be made available, 
also. 

Research Activities on the sub-area of Design of Mixed-Mode Integrated Circuits 

Research activity development and scientific achievements 

Since the beginning of 1999 when the group of design of mixed-mode integrated circuits was 
created, the situation has evolved to the quality steadily and consistent production of high-level 
research results at with world-class. These progress can briefly be described, on  one hand, by 
the first 2 Ph.D.ôs recently completed in the Electrical Engineering Department, in 2005 and 
2006, respectively, followed by another 7 on-going Ph.D.ôs (2 to be completed in 2007, 2 in 
2008 and 3 in 2009). On the other hand, the research activities led to the publication of many 
papers in IEEE International conferences and leading IEEE and IEE archival, such as the IEEE 
Transactions on Circuits and Systems I and II and the IEE Electronics Letters. Thus, our results 
are compatible with research carried-out at an international state of the art level. The latest 
submitted PhD thesis (UWB) was recently invited, by Springer Editors, to be published as a 
book during 2008. 

The overall funding of this sub-group results mostly from National R&D projects, funded by the 
FCT/MCTES and a few international ones. The success-rate of approved national projects is 
100% and the evaluation grade, established by an international panel of reviewers is, on the 
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average, excellent. These evaluations demonstrate the level of recognition of the on going 
research. 

Towards Excellence 

It is also worth to emphasize as relevant achievements, design results that led to a publication 
in the International Symposium on VLSI Circuits ï VLSIô2004 and, quite recently, a publication 
in the International Solid-State Circuits Conference ï ISSCCô2006. These two conferences are 
representative of the highest standards of scientific publications in our field and are 
complementary to the paper publication in major journals. 

Seven fully-functional prototypes (silicon) operating beyond the state-of-the-art* of ICôs have 
been produced during the past 3 years (the first chip was produced in 2003) and, under the 
seven on-going Ph.D. programs it is expected to keep an average of 2 tape-outs of ICôs per 
year. The strategy is to submit, regularly (every year), such silicon results to ISSCC. Thus, it is 
planned to submit evaluation results of a high-performance 13-bit 80MS/s 90nm CMOS self-
calibrated ADC to ISSCCô2009. The main goal is to become one of the top-four R&D groups in 
Europe that publish, on a regular basis, in ISSCC (the others are at KU-Leuven, Belgium, at 
ETH-Zurich in Switzerland, and at TU-Delft in Holland). 

What are the fundamental research directions? 

The fundamental research activities of the Micro-Electronics sub-group (MESP) are centred on 
the optimal designs of Low-Voltage and Low-Power analogue and mixed-signal integrated 
circuits. In order to pursue this goal, the group is committed to the following three design 
guidelines: 

1. Prototype low-cost circuits through intensive use of advanced (deep-submicron, e.g. 
90nm) CMOS technologies and minimization of the occupied silicon area; 

2. Design for low-power dissipation and low-voltage operation by developing efficient 
optimization design methodologies developing home-made powerful CAD platform also 
aimed to support the concept of interoperability between circuits and also systems; 

3. Obtain first-silicon-right by automating the design-flows as much as possible. 

 This last issue is of major importance. Productivity in circuitôs analogue design is depending 
strongly on the concept of circuit re-use and re-engineering. 

*(Indicators and demonstrators are available) 

The five integrated circuits fabricated during the past 3 years have impact spanning the areas 
of high performance A/D interfaces and low-cost UWB radar transceivers for 
telecommunications and medical imaging applications. 

¶ Prototype #1: 10-b 50MS/s Parallel Pipeline ADC; Year: 2003; Highlights: First silicon-
proved time-interleaved pipeline ADC employing low-voltage techniques! The published 
fastest and the most energy efficient Parallel Pipeline ADC. IEEE VLSI Circuits 
Conference. (Jun. 04). Associated Project: ADOPT (rated Excellent). 

¶ Prototype #2: Gaussian and Uniform High-amplitude Broadband Noise Generators; Year: 
2003. Highlights: Power dissipation of the Gaussian Noise Generator reduced by one order 
of magnitude when compared with the state-of-the-art for increased performance; First 
Practical Uniform Noise Generator reported up to date. Associated Project: SECA (rated 
Excellent). 

¶ Prototype #3: 10-b 4MS/s Parallel Pipeline ADC for fingerprint sensors; Year: 2004. 
Highlights: Very low power dissipation; no special process layers used for implementing the 
capacitors. Associated Project: S2A (rated Excellent). 
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¶ Prototype #4: First fully integrated CMOS UWB radar transceiver for medical imaging 
applications; Year: 2004. Highlights: Novel architecture using new fully differential circuits 
for pulse generation and new receiver topology; experimental results will be published in a 
book edited by Springer. Associated Project: Internal Long Term Project following a 
previous EU project, WATERMON. 

¶ Prototype #5: A 0.9 V 200 uW 0.06mm2 Sigma-Delta Modulator for biomedical 
applications; Year: 2005. Highlights: First switched-capacitor circuit reported using 
overlapping clock-phases (single-phase technique). Smallest ADC reported for the given 
performance. IEEE ISSCC Conference. (Feb. 06); IEEE TCAS-I (Dec. 05). Associated 
Projects: SAMBA and SIPHASE (both rated Very-Good). 

¶ Prototype #6: A 1.2 V 14-bit 1.54MS/s 10mW Calibration-Free Pipeline ADC; Year: 2007. 
Highlights: This circuit is based on a novel mismatch-insensitive multiply-by-two amplifier. 
Associated Projects: LEADER (rated Very-Good). 

¶ Prototype #7: Ultra Low-Power Comparators using embedded amplification based on MOS 
capacitors changing from inversion into depletion; Year: 2007. Highlights: This circuit is 
uses a new concept of ñpassiveò amplification. Associated Projects: SPEED (rated Very-
Good). 

What are the new ideas? 

Research activities have led to several novel circuits and techniques that, in our opinion, will be 
used intensively in the near future by the semiconductor industry designers (mixed-signal 
circuits). 

¶ The Single-Phase Technique (SIPHASE Project): A novel single-phase scheme to be used 
in Switched-Capacitor circuits was proposed in the SIPHASE project. Exploiting the gap 
between the high conductance regions of PMOS preserves the signal integrity and NMOS 
switches at low power-supply voltages and the fast clock transitions that exist in advanced 
CMOS technologies. The main advantages are: 1. The clock-phase generator is simply 
implemented by a couple of CMOS inverters and the cumulative jitter noise introduced will 
be much smaller; 2. Duty-cycles of 50% can be achieved; 3. Only a single phase (plus its 
complementary version), is used for driving all switches rather than the conventional 
system that uses six or eight phases. Significant reductions in digital noise into the 
substrate as well as routing area are achieved. Papers published in ISSCCô06 and in 
TCAS-I, Dec. 2005. 

¶ A Novel Self-Calibration Technique for ADCs (SECA and ESA Projects): It consists in 
applying a White Gaussian Noise stimulus to the ADCs and calculating, in the digital 
domain, the calibrating-codes from the histogram of the output-codes. This technique 
allows on-chip built-in self-calibration and self-testing of Video-rate ADCs. A European 
Patent has been granted in 2006 under this subject (EP 1 473 836). This patent is a clear 
and successful demonstration of our interdisciplinary cooperation between researchers 
from microelectronics and signal processing areas. 

¶ A Novel Mismatch-Insensitive Switched-Capacitor MDAC (LEADER Project): A new 
mismatch insensitive amplifier with an accurate gain of two and with compensated parasitic 
effects. It is based on associating four sets of two capacitors in series during the 
amplification phase. The amplifier operates within a single clock cycle and uses only one 
amplifier. This technique allows extending the resolution and integral linearity of Pipeline 
ADCs up to 15 bits without requiring any kind of self-calibration. A paper has been 
published in IEEE Trans. on CAS ï II in Jan. 2007. 
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¶ Novel Rail-to-rail Low-Stress Switch Linearization Control Circuit (Internal Project): A new 
linearization technique for low-distortion high-swing CMOS switches based on a new 
method of improving the linearity of the NMOS and PMOS conductance. This method has 
the advantage over conventional clock-boosting techniques of avoiding large gate voltages 
thus reducing the stress on the gate capacitance. In our opinion, in the near future, this 
new circuit is aimed to replace all existing clock-bootstrapping circuits in CMOS, due to 
reliability issues. 

¶ Extending the Conversion-Rate of Pipeline ADCs to the GS/s (SPEED Project): The major 
goal of this research area consists on designing, integrate in a 90nm CMOS technology 
and experimentally evaluate a calibration-free 2-channel time-interleaved 6-bit 1GS/s 
CMOS Pipeline ADC with an EE better than 0.2-to-0.3 pJ per conversion step and at the 
same time achieving a very low die area (beating all existing state-of-the-art Flash-type 
ADCs). Many novel techniques will be addressed to reach such goal such as, intensive use 
of passive structures, amplifier sharing, simple amplifier topology and exhaustive circuit 
optimization. 

¶ CAD platform for efficient optimization and automatic sizing of highly complex amplifiers in 
advanced CMOS technologies (Internal Project): Integrate our homemade optimization 
Kernel based on genetic algorithms with the open-source BSIM3v3 code from UC-
Berkeley. A new design methodology for optimum sizing and compensation of highly 
complex amplifiers based on a time-domain approach is then used. This methodology 
allows the analysis of topologies of amplifiers with an unlimited number of poles and zeros. 

¶ Multi-bit Sigma-Delta Modulators based on Non-Linear DACs to be used in Hearing-Aid 
Applications (Joint Work with Technical University of Denmark under a Ph.D. program): 
Achieve higher dynamic-range without increasing the OSR, using a novel approach based 
on non-linear DACs. 

What can be the novel applications? 

¶ High-Speed Nyquist-Rate Low-Power ADCs with resolutions ranging from 6 to 14-bits and 
with 10MS/s to 1GS/s sampling frequencies. Applications: WPAN, WiFi 802.11.a/b/g, WiFi 
802.11n, WiMAX 802.16, Satellite Communications, 3G/UMTS, HDTV, Digital Video, Set-
top-boxes, xDSL, Flat Panel Displays, Digital Imaging. 

¶ Ultra Low-Power ADCs (Nyquist-Rate and Delta-Sigma), with resolutions ranging from 8 to 
16-bits and signal bandwidths from 10 kHz to 1 MHz frequencies. Applications: DAB, DMB, 
DVB-H, DVB-T, CCD and CMOS Digital Imaging, Sensor Interfacing, Finger Print Readers, 
Portable Video and Digital TV Receivers, GPS Receivers, Power Management, Biomedical 
Acquisition Interfaces and Hearing Aids. 

¶ Ultra-Wide-Band Radar Transceiver with high accuracy (around 30mm without any signal 
processing but with much more accuracy using averaging techniques) for distances up to 
15 meters and compliance with FCC rules. Applications: Accurate Measurements and 
Medical Imaging and space oriented applications (ESA project). 

Summary of the overall research strategy and scientific quantitative and quality results 
 

Considering the already existing and the planned merge of activities, Microelectronics 
represents about 70% of the overall research effort. Fractional calculus (SP) and 
complementary activities comprising applicative biomedical signal processing represent 10% of 
the effort. The remaining 20% are devoted to research activities including telecommunications 
(10%) and embedded systems (10%). 
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A senior researcher of the signal-processing area has actively contributed in the field of 
BIST/BISC of ADCs. A significant demonstration of this collaboration can be found in the 
European Patent application submitted in 2003 and accepted and published in 2006 (a new 
method for BISC of video-rate ADCs). Moreover, it is expected in the near future that, passive 
structures derived from fractional calculus can lead to efficient designs of Active Filters and 
Oscillators. This research line is planned and will depend only on the availability of human 
resources. 

Regarding merging of synergies between microelectronics and telecommunications, it is 
expected to use the UWB transceiver, presently under the design-enhancement phase, and 
evolve towards a system-level system, comprising a matrix of radar sensors (transceivers), with 
embedded signal processing and multi-layer control software. The set of applications is 
unlimited. 

National and international cooperation 

Is mainly done with research-oriented institutions as INESC-ID (Lisbon, Portugal), Dept. of 
Physics of the University of Lisbon, Institute for Telecommunications (IT, Lisbon), ISEL, Poznan 
University of Poland, Technical University of Denmark, University of Seville (Spain) and 
Tsinghua University (China) are of paramount importance. Its effectiveness has been 
supported by concrete actions as joint publications, common research projects and direct 
submission of proposals for national and/or international projects and PhDôs co-supervising and 
acceptance of foreign students to pursue a research programs. 

Technology transfer and National Industry 

A spin-off Venture-Capital company, ACACIA SEMICONDUCTOR SA was founded in Sept. 
2003. Access to its site (www.acaciasemi.com) elucidates its motivation, skills and policy. 
There is a direct link with our microelectronics R&D area, a protocol has been established and 
already implemented, aiming to facilitate common projects participation (ESA Project), training 
of young researchers, and access to silicon implementation foundries in advanced technologies 
and sharing of testing-equipment. It had been a successful joint venture. Recently Acacia was 
object of a friendly takeover (was acquired in October 2007 by Silicon and Software Systems 
LTD., from Ireland, www.s3group.com) aimed to reinforce the research effort and cooperation 
with the centre and the university. Protocols were signed. 

All those orientations are under the overall behaviour pattern of the centre (culture) 
emphasising a model of a responsible decentralised organization very much based on inter-
group cooperation (internally and externally). 

Training Researchers 

Supervision of Ph.D. students deserves an additional comment. Encouraging young 
researchers can be implemented in several ways. One of the most effective is helping them to 
be responsible for Ph.D. students supervising, assuring the continuation of their research. As 
an internal cultural rule, each time a new PhD is completed, and when possible, a transfer of 
supervising responsibilities is done. In this area all the recent PhDs supervise now new Ph.D. 
students. Scholarships for graduate students are made available through public audition and 
selection. Either national or international projects are the funding source. 

Training young researchers, besides the scientific content, needs an important component of 
internationalization. That is achieved through participation on international projects and 
meetings, organization of scientific events, presentation of papers in international events and 
writing of proposals, reports and papers. International conferences are of major usefulness for 
this purpose, since many fruitful links and discussions focusing on common fields of research 

http://www.s3group.com/
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can be established. The centre as a whole has a significant rate of young researcher 
involvement in those activities and this research group is one of the contributors. 

The short list of journals (annex) documents a selected group of leading and well-known 
journals where we publish on a regular base. They are adequate to characterize the 
microelectronics area. At least the two already mentioned conferences have also to be 
considered for a wise coverage of the area. 

The number of PhDs presently involved in microelectronics is rated 1.5 (a senior researcher is 
sharing is activity with another area) and the younger (is now at senior level with an enlarged 
level of autonomy) started his pos-doc with us since Q3 of 2000. 

Specific Research Activities on Fractional Signal Processing 

Scope 

The research scope of Signal Processing area is the Fractional Signals and Systems. These 
are characterised by the fact that their main building block is the fractional differintegrator that 

is an elemental system with transfer function sa. There are now available in the electronic 

market several devices with this behaviour - the so-called ñconstant phase elementsò. The 
ñultracapacitorsò are included in this class. 

Objectives - Research, applications, and dissemination 

1. Research is aimed to 

a. Increase the knowledge on fractional linear systems; 

b. Study and design fractional filters by revising the usual design rules;  

c. Develop modelling and identification techniques; 

d. Study the effect of inserting fractional elements in well known useful circuits 
and structures. 

2. The applicative domain it is intended to 

a. Apply the theory to obtain fractional systems using microelectronic design and 
implementation techniques; 

b. Develop Biomedical Engineering applications. 

3. Towards dissemination it is intended to 

a. Give high level advanced training aimed to develop specific skills in the field - 
there is some difficulty in convincing young people to adhere to this field; 

b. Contribute to its dissemination and increasing applications in other fields and 
find new areas of application.  

Scientific Relevance 

Fractional Signals and Systems are increasingly relevant due to the following: 

a) Their spectral representations increase/decrease by submultiples of 20 dB/dec, that is 
the behaviour that better fit with a lot of natural or man made systems ï e.g. the 
electric power line; 

b) They seem to be suitable and accurate to model some natural or man made 

phenomena - e.g. the internet traffic; 
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c) They manifest the so-called long-range dependence. In several social and economic 

activities we find examples of this behaviour - the fractional Brownian motion is the 
most well known. 

On Fractional Calculus 

The basic underlying theory is the so-called Fractional Calculus that some consider the XXI 
century calculus. It has being applied in Physics in solving differential equations obtained by 
ñfractionalisingò classic equations, as it is the case of the Schrodinger equation. Some 
interesting results have been obtained in Diffusion and Viscoelasticity. Besides that, it is 
possible to find other applications in areas ranging from Economy to Control and Robotics, 
from Electro-Chemistry to Internet Traffic, from Biology to Electromagnetic Theory. 
Microelectronics is also a promising area.  There has been an increasing research activity in 
countries like France, Germany, United States of America, Spain, Russia, and Japan, to 
develop new applications. In the published special issues in the journals Nonlinear Dynamics 
and Signal Processing in the last few years have been relevant contributions to increment the 
knowledge on this field and to demonstrate the increasing interest in this area. Nevertheless 
the signal processing community still is far way of showing demonstration of interest 
proportional to the potential the domain deserves. Fractional signal processing is still at a level 
of an almost unexplored area. We have been contributing for a coherent approach to fractional 
linear systems, since 2000. 

Past story and achieved results 

Our objective is to bring to Fractional Calculus the features and concepts used in Signal 
Processing. With this in mind, we evaluated the available theory and started making 
contributions. This led us to generate several novel results that we believe will bring new 
perspectives to Fractional Calculus. Since 2000, we published results aiming to contribute to a 
revision of the current way of looking into Fractional Calculus. Summarising, we have the 
following understanding of our main innovative contributions: 

a) Establishment of a bridge between the two general formulations for fractional derivative: 
the limit of generalised incremental ratio and the Liouville integral. This was a 200 years old 
problem. In passing, we proved a generalised Cauchy formula. This approach allowed us 
to give a coherent base for the fractional signal processing that really appears as a 
generalisation of the current one (2000, 2001, 2003, 2004, 2005 and 2006). 

b) Development of a systematic approach to insert the initial conditions in computing the 
output of a linear system (2002, 2003). 

c) Introduction of new fractional central derivatives suitable for studying systems described by 
partial differential equations and that can be used in studies of diffusion. It was showed that 
they are equal to the so-called Riesz potentials that appear in wave propagation problems 
(2006). 

d) Interpretation of the fractional Brownian motion in terms of the fractional derivative of 
stationary white noise and presentation of a novel algorithm for its simulation (2004, 2006). 

e) Development of two discrete-time implementations for the fractional differintegrator (2004, 
2006). 

f) Relevance for microelectronics can be in new design of filters and oscillators as well on 
systemôs stability. 

Publication policy 
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Fractional Calculus, being a vertical area experiments an increasing interest in the last few 
years. It is not surprising the increment in the number of published papers in journals of 
Mathematics and Physics as: 

a) Applied Mathematics and Computation, Journal of Mathematics and Mathematical 
Sciences, and Journal of Fractional Calculus and Applications. The first is mainly devoted 
to computational algorithms; the second is directed by a Fractional Calculus researcher 
and is the second preferred journal for theoretical aspects. The last one seems to be the 
preferred journal of Fractional Calculus Community. 

b) Physica A: Statistical Mechanics and its Applications (important papers in this field refer to 
diffusion problems) and Nonlinear Dynamics. 

However, since the beginning, our main interest was to contribute to bridging Fractional 
Calculus towards the Signal Processing Community.  After reviewing the actual publications we 
actually notice, the number of contributions appearing in IEEE journals in this domain has 
been, in volume under our expectations. In that particular, Transactions on Signal Processing 
published a few interesting papers on the area, but referring almost exclusively to the fractional 
Brownian motion. Investigating other possibilities, Signal Processing (Eurasip) appeared as a 
target journal. The interest demonstrated by the scientific board of Signal Processing and the 
density of published papers, turned it in a emergent reference journal for fractional signal 
processing, during the last few years. Since 2003, over 50 papers were published. 

Conferences and specialised scientific meetings: 

a) Only in recent years, specific meetings were realized supported by the International 
Federation of Automatic Control (Technical Committees on Linear Control Systems and on 
Modelling, Identification, and Signal Processing). The 1st IFAC Workshop on Fractional 
Differentiation and its Applications FDA'04 took place in Bordeaux, France in 2004 and the 
2nd, FDA'06 took place in Porto in 2006, Portugal. 

b) Recently, relevant conferences started including in their programs special sessions on 
Fractional Calculus. This was the case of the Fifth EUROMECH Nonlinear Dynamics 
Conference, Eindhoven University of Technology, The Netherlands, 2005. It was the 2nd 
theme in terms of number of papers. 

Applications 

As was said before, we find signals with fractional spectrum in a diversity of application areas. 
As a demonstration field, biomedical applications are a target. As a partner of the European 
NoE (network of excellence) Biopattern we are making contributions to the analysis of EEG 
signals as well as in the POSI/CPS/48314/2002 project ñHigh Resolution Analysis of the P 
wave with Waveletsò. 

National cooperation 

The research in Fractional Calculus in Portugal was done by Prof. Costa Campos in the 
Mechanical Department at Instituto Superior Técnico, during the eighties and nineties.  This 
work has been continued by Prof. José Sá da Costa in the same Department having in mind 
Control and Robotics applications. This happens also with Prof. J. Tenreiro Machado at the 
Instituto Superior de Engenharia of Porto. Theoretical research is also done at the Algarve 
University by Prof. Stefan Samko. We have a regular cooperation that manifests in several 
realizations as the Special Issues in Signal Processing, the IFAC workshop, the participation in 
Ph.D Juries and cooperative publications. 

International cooperation 

http://server2.laps.u-bordeaux1.fr/wlap/events/FDA04/home.html
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We have good relations with almost all the groups working in this subject, but specially with 
Prof. Vinagre (University of Extremadura, Spain), Dr. Krempl ( AVL company, Austria), Prof. 
Nigmatullin (Kazan State University, Russia), and Prof. Espindola (Federal University of Santa 
Catarina, Brazil). In our prevision of activities for the next 3 years, we included their 
participation. On the other hand, we have regular cooperation in the revision of papers both for 
journals and conferences. 

Biomedical Signal Processing 

Processing of the High-Resolution Electrocardiogram (HR-ECG) for the prognostic and 
diagnostic of the Atrial Fibrillation 

The following steps have been already achieved: 

¶ HR-ECG acquisition on a shielded room with a High-Resolution system (gTec). 

¶ Processing with continuous wavelets for the time-frequency localization of the abnormal 
atrial activity. 

¶ Subsequent signal sub band reconstruction with wavelet packets. 

¶ Integration in ñall-in-oneò software package for use in a clinical environment. 

¶ Set up of a data-base of HR-ECG of (planed size: 20/20 normal/atrial fibrillation 
subjects). So far have been made 12/3 respectively. 

The following steps are being pursued: 

¶ Classification with Neural Networks and Blind Source Separation for an Atrial Activity 
presence factor. 

Partners: Hospital Garcia de Orta (Serviço de Cardiologia) / Students: 1 PhD student 

Electrocardiogram Derived Respiration signal. (EDR) 

This project involves the detection of the sleep apnoea episodes through the Electrocardiogram 
signal, avoiding the plethysmography sensors that prevent the technique to be largely used in 
an ambulatory environment.  The aim is to develop a simple sleep apnoea detector to be used 
in an ambulatory setting (home, etc) to be used by apnoea patients, namely children with sleep 
disorders. 

The following steps have been already achieved: 

¶ Software development of EDR synthesis with Wavelet Packets. 

The following steps are being pursued: 

¶ Development of the system set up for ambulatory use. 

Partners: Hospital Pulido Valente (Serviço de Pneumologia) 

Productivity 

Since Q3 of 2000 and only considering the Microelectronics R&D work: 

Finished PhD theses - 3 (BV, GE, NP) 

On-going PhD theses ï 9 (RT, AG, JPO, JRC, BE, MF, CM, RR, CM) 

Finished MSc theses - 3 (MU, HP, MR) 

On-going MSc theses - 12 (PF, NP, BE, PF, ES, BL, JH, DL, DB, PB, MN, LS) 

Papers on international major journals ï 20 (IEE Elec. Letters, TCAS-I and TCAS-II) 

Books - 3 (Kluwer A. P. in 2001) + Springer (to come out in 2008) 
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International conferences ï 47 (ISSCCô06, VLSIô04, ESSCIRCô00, ISCAS) 

International projects participation ï 2 (ESA + BioPattern-NoE) 

National projects - 7 (3 rated Excellent and 4 rated Very-good) 

Patents ï 1 (EP 1 473 836) 

Produced circuits (silicon) ï 7 (5 tested and 5 are first-silicon-right) 

Publications 

Books (thesis) 

Paulino, N. - UWB signals and systems 

Evans,G. ï Low-Power CMOS Noise Generators 

Vaz, B. ï Low-Power, Low-Voltage Time-Interleaved ADCs 

Publications 

 

Publication type by Year Year     

Publication Type 2003 2004 2005 2006 Grand Total 

a) Book - Author   1  1 

d) Book Chapter    1 1 

e) Periodical - International 2 2 4 5 13 

g) Conference Paper (Refereed) 7 4 13 5 29 

h) Special Issue 1   1 2 

k) Patent    1 1 

Grand Total 10 6 18 13 47 

Table 15 - Publications by Year of Group A1 
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Figure 22 - Evolution of Publications by Year of Group A1 

 

Count of publication WoS   

Type Table No Yes Grand Total 

e) Periodical - International 5 8 13 

g) Conference Paper 
(Refereed) 

10 19 29 

Grand Total 15 27 42 

Table 16 - Publications of A1 at ISI Web of Knowledge Indexing Service 

Book ï Author 

1. Ortigueira, Manuel. 2005. Processamento Digital de Sinais. Fundação Calouste Gulbenkian.. 

http://oa.uninova.pt/302/
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Book Chapter 

1. Ortigueira, Manuel. 2006. Riesz potentials as centred fractional derivatives. In: Advances in Fractional 
Calculus: Theoretical Developments and Applications in Physics and Engineering, Springer.. 

Papers in International Scientific Periodicals with Referees 

1. Evans, Guiomar and Goes, João and Paulino, Nuno. 2006. Low-Voltage Low-Power Broadband CMOS 
Analogue Circuit for White Gaussian Noise Generation. JOLPE - Journal of Low Power Electronics. 

2. Goes, João and Pereira, J. and Paulino, Nuno and Medeiros-Silva, M.. 2006. Switched-Capacitor 
Multiply-By-Two Amplifier Insensitive to Component Mismatches. IEEE Transactions on Circuits and 
Systems II: Express Briefs, Vol. 54 (1). pp. 29-33. ISSN 1549-7747. Indexed at ISI Web of Science. 

3. Ortigueira, Manuel. 2006. A coherent approach to non integer order derivatives - Signal Processing 
Special Section: Fractional Calculus Applications. Signal Processing, Vol. 86 (10). pp. 2505-2515. ISSN 
0165-1684. Indexed at ISI Web of Science. 

4. Ortigueira, Manuel. 2006. Riesz Potentials and Inverses via Centred Derivatives. International Journal of 
Mathematics and Mathematical Sciences, Vol. 2006. pp. 1-12. ISSN 0161-1712. 

5. Ortigueira, Manuel and Serralheiro, A.J.. 2006. A New Least-Squares Approach to Differintegration 
Modelling - Signal Processing, Special Section: Fractional Calculus Applications. Signal Processing, Vol. 
86 (10). pp. 2582-2591. ISSN 0165-1684. Indexed at ISI Web of Science. 

6. Goes, João and Vaz, Bruno and Paulino, Nuno and Pinto, H. and Monteiro, R. and Steiger-Garção, 
Adolfo. 2005. Low Power Low-Voltage CMOS A/D Sigma-Delta Modulator for Bio-Potential Signals 
Driven by a Single-Phase Scheme. IEEE Transactions on Circuits and Systems I: Regular Papers, Vol. 
52 (12). pp. 2595-2604. ISSN 1057-7122. Indexed at ISI Web of Science. 

7. Inácio, J. A. and Gerald, J. A. and Ortigueira, Manuel. 2005. New PN Even Balanced Sequences for 
spread spectrum systems. EURASIP Journal on Wireless Communications and Networking, Vol. 2005 
(3). pp. 447-458. ISSN 1687-1472. Indexed at ISI Web of Science. 

8. Ortigueira, Manuel. 2005. Two new integral formulae for the Beta function. International Journal of 
Applied Mathematics, Vol. 18 (1). pp. 109-116. ISSN 1992-9978. 

9. Ortigueira, Manuel and Tenreiro-Machado, J.A. and Sá da Costa, J.. 2005. Which Differintegration?. IEE 
Proceedings Vision, Image & Signal Processing, Vol. 152 (6). pp. 846-850. ISSN 1350-245X. 

10. Ortigueira, Manuel and Batista, Arnaldo. 2004. A Fractional Linear System View of the Fractional 
Browian Motion. Nonlinear Dynamics, Vol. 38 (1-2). pp. 295-303. ISSN 0924-090X. Indexed at ISI Web 
of Science. 

11. Ortigueira, Manuel and Coito, Fernando. 2004. From Differences to Derivatives. Fractional Calculus & 
Applied Analysis, Vol. 7 (4). pp. 459-471. ISSN 1311-0454. 

12. Ortigueira, Manuel. 2003. A new symmetric fractional B-spline. Signal Processing, Vol. 83 (11). 
pp. 2311-2318. ISSN 0165-1684. Indexed at ISI Web of Science. 

13. Ortigueira, Manuel. 2003. On the initial conditions continuous-time fractional linear systems. Signal 
Processing, Vol. 83 (11). pp. 2301-2309. ISSN 0165-1684. Indexed at ISI Web of Science. 

Papers in Conference Proceedings 

1. Tavares, Rui and Paulino, Nuno and Goes, João and Oliveira, J.P.. 2006. Optimum Sizing and 
Compensation of Two-Stage CMOS Amplifiers Based On a Time-Domain Approach. In: IEEE 
International Conference on Electronics, Circuits and Systems, France. Indexed at ISI Web of Science. 

2. Xanthopoulos, P. and Golemati, S. and Sakkalis, V. and Ktonas, P. Y. and Ortigueira, Manuel and 
Zervakis, M. and Paparrigopoulos, T. and Tsekou, H. and Soldatos, C. R.. 2006. Comparative analysis 
of time-frequency methods estimating the time-varying microstructure of sleep EEG spindles. In: 
Information Technology Applications in Biomedicine, 26-28 Oct. 2006, Ioannina - Epirus, Greece. 

3. Ortigueira, Manuel and Batista, Arnaldo. 2006. On the fractional derivative of stationary stochastic 
processes. In: CST2006 & ECT2006 Conferences, 12-15 Sept 2006, Gran Canaria (ES). Indexed at ISI 
Web of Science. 

4. Galhardo, A. and Goes, João and Paulino, Nuno. 2006. Novel Linearization Technique for Low-
Distortion High-Swing CMOS Switches with Improved Reliability. In: IEEE International Symposium on 
Circuits and Systems, Isle of Kos, Greece. Indexed at ISI Web of Science. 

5. Goes, João and Vaz, Bruno and Monteiro, R. and Paulino, Nuno. 2006. A 0.9V SD Modulator with 80dB 
SNDR and 83dB DR Using a Single-Phase Technique. In: IEEE ISSCCô2006. 
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6. Evans, Guiomar and Unterweissacher, Martin and Paulino, Nuno. 2005. On-Chip Built-In Self-Test of 
Video-Rate ADCs Using a 1.5V CMOS Gaussian Noise Generator. In: IEEE Conference on Electron 
Devices and Solid-State Circuits, Hong Kong, China. Indexed at ISI Web of Science. 

7. Evans, Guiomar and Unterweissacher, Martin and Paulino, Nuno. 2005. Low-Voltage Low-Power CMOS 
Analogue Circuit for Gaussian Noise Generation. In: XX Conference on Design and Integrated Systems 
(DCISô05), Lisbon (PT). Indexed at ISI Web of Science. 

8. Evans, Guiomar and Unterweissacher, Martin and Paulino, Nuno. 2005. 1.5V CMOS Gaussian and 
Uniform Noise Genrators for BISC/BIST of ADCs. In: IEEE International Analog VLSI Workshop, 
Bordeaux, France. 

9. Ortigueira, Manuel. 2005. A new look at the differintegration definition. In: ENOC-2005, Fifth 
EUROMECH Nonlinear Dynamics Conference, 07-12 Aug 2005, Eindhoven University of Technology, 
The Netherlands. Indexed at ISI Web of Science. 

10. Ortigueira, Manuel. 2005. Fractional Differences Integral Representation and its use to define Fractional 
Differintegrations. In: the ENOC-2005, Fifth EUROMECH Nonlinear Dynamics Conference, 07-12 Aug 
2005, Eindhoven University of Technology, The Netherlands. Indexed at ISI Web of Science. 

11. Pinto, I. V. and Alves, L. B. and Ortigueira, Manuel and Batista, Arnaldo. 2005. ECG Wave Detector and 
Delineation with Wavelets. In: International Conference on Computational Intelligence in Medicine and 
Healthcare, CIMED 2005, Costa Caparica (PT). 

12. Rato, Raul and Ortigueira, Manuel. 2005. A Modified EMD Algorithm for Application in Biomedical Signal 
Processing. In: International Conference on Computational Intelligence in Medicine and Healthcare, 
CIMED 2005, Costa Caparica (PT). 

13. Galhardo, A. and Goes, João and Vaz, Bruno and Paulino, Nuno. 2005. Design of Low-Voltage Low-
Power Pipeline ADCs using a Single-Phas Scheme. In: Fifth IEE International Conference na A/D and 
D/A Conversion Techniques and Their Applications, Ireland. 

14. Vaz, Bruno and Goes, João and Paulino, Nuno and Steiger-Garção, Adolfo. 2005. Design of a 1.8V, 10-
bit 130+MS/s Time-Interleaved Non-Scaled Pipeline ADC in 0.18mm CMOS. In: Fifth IEE International 
Conference on A/D and D/A Conversion Techniques and Their Applications, Irlanda. 

15. Evans, Guiomar and Goes, João and Paulino, Nuno. 2005. On-Chip Built-in Self-Test of Video-Rate 
ADCs Using Gaussian Noise. In: IEEE International Symposium on Circuits and Systems, Kobe, Japan. 
Indexed at ISI Web of Science. 

16. Goes, João and Vaz, Bruno and Paulino, Nuno and Pinto, H. and Monteiro, R. and Steiger-Garção, 
Adolfo. 2005. Switched-Capacitor Circuits using a Single-Phase Scheme. In: IEEE International 
Symposium on Circuits and Systems, Kobe, Japan. Indexed at ISI Web of Science. 

17. Vaz, Bruno and Goes, João and Piloto, R. and Neto, J. and Monteiro, R. and Paulino, Nuno. 2005. A 
Low ïVoltage 3 mW 10-bit 4MS/s Pipeline ADC in Digital CMOS for Sensor Interfacing. In: IEEE 
International Symposium on Circuits and Systems, Kobe, Japan. Indexed at ISI Web of Science. 

18. Ricardo, C. N. and Gerald, J. A. and Ortigueira, Manuel. 2005. Analysis of New Quasi-Orthogonal BCH-
Derived Sequences for CDMA Applications. In: XX Conference on Design of Circuits and Integrated 
Systems (DCIS'05), 23-25 Nov 2005, Lisboa, Portugal. Indexed at ISI Web of Science. 

19. Goes, João and Vaz, Bruno and Paulino, Nuno and Pinto, H. and Monteiro, R. and Steiger-Garção, 
Adolfo. 2004. Low Power Low-Voltage CMOS A/D Switched-Opamp SD Modulator for Bio-Potential 
Signals using a Single-Phase Scheme. In: IEEE International Workshop on Biomedical Circuits and 
Systems, Singapore. 

20. Ortigueira, Manuel and Serralheiro, A.J.. 2004. New Insights into Pseudo-Fractional ARMA Modelling. 
In: International Conference on Computacional Cybernetics, 30 Aug - 01 Sept 2004, Vienna University of 
Technology. Indexed at ISI Web of Science. 

21. Ortigueira, Manuel and Tenreiro-Machado, J.A. and Sá da Costa, J.. 2004. Considerations about the 
choice of a differintegrator. In: International Conference on Computacional Cybernetics, 30 Aug - 01 
Sept 2004, Vienna. Indexed at ISI Web of Science. 

22. Vaz, Bruno and Goes, João and Paulino, Nuno. 2004. A 1.5-V 10-b 50 MS/s Time-Interleaved Switched-
Opamp Pipeline CMOS ADC with High Energy Efficiency. In: 2004 Symposium on VLSI Circuits, 
Honolulu. Indexed at ISI Web of Science. 

23. Mora, André and Fonseca, José and Steiger-Garção, Adolfo. 2003. LIBS chemical images analysis for 
fatigue estimation in industrial materials. In: ISISPA-2003 Third International Symposium on Image and 
Signal Processing and Analysis, 18-20 Sept 2003, Rome (IT). Indexed at ISI Web of Science. 

24. Barbosa, P. and Fonseca, José. 2003. A Wireless Voting System for Large Assemblies. In: 8º 
Congresso Luso-Espanhol de Engenharia Electrotécnica, 3-5 Jul 2003, Vilamoura (PT). 

25. Evans, Guiomar and Goes, João and Steiger-Garção, Adolfo and Ortigueira, Manuel and Paulino, Nuno 
and Sousa-Lopes, J.. 2003. Low-Voltage Low-Power Broadband CMOS Analogue Circuits for Gaussian 
and Uniform Noise Generation. In: IEEE International Symposium on Circuits and Systems, Bangkok, 
Thailand. Indexed at ISI Web of Science. 
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26. Paulino, Nuno and Serrazina, Marco and Goes, João and Steiger-Garção, Adolfo. 2003. Design of a 
Digitally Programmable Delay-Locked Loop for a Low-Cost Ultra-Wide-Band Radar Receiver. In: IEEE 
International Symposium on Circuits and Systems, Bangkok, Bangkok, Thailand. Indexed at ISI Web of 
Science. 

27. Tavares, Rui and Goes, João and Paulino, Nuno and Vaz, Bruno and Steiger-Garção, Adolfo. 2003. 
Design and Optimization of Low-Voltage Two-Stage CMOS Amplifiers with Enhanced Performance. In: 
IEEE International Symposium on Circuits and Systems, Bangkok, Thailand. Indexed at ISI Web of 
Science. 

28. Unterweissacher, Martin and Goes, João and Paulino, Nuno and Evans, Guiomar and Ortigueira, 
Manuel. 2003. Efficient Digital Self-Calibration of Video-Rate Pipeline ADCs using White Gaussian 
Noise. In: IEEE International Symposium on Circuits and Systems, Bangkok, Thailand. Indexed at ISI 
Web of Science. 

29. Carvoeiras, P. and Rodrigues, M. and Batista, Arnaldo and Ortigueira, Manuel. 2003. Um software 
protótipo para Diagnóstico da Fibrilhação Auricular. In: XXIV Congresso Português de Cardiologia. 

Special Issues 

1. Ortigueira, Manuel and Machado , J. A., eds. 2006. Special Issue on Fractional Calculus Applications in 
Signals and Systems. Signal Processing, Vol. 86 (10). pp. 2503-2504. ISSN 0165-1684. 

2. Ortigueira, Manuel and Machado , J. A., eds. 2003. Special Issue on Fractional signal Processing and 
applications. Signal Processing, Vol. 83 (11). pp. 2285-2286. ISSN 0165-1684. 

Patents 

1. A Novel Self-Calibration Technique for ADCs. A Novel Self-Calibration Technique for ADCs (SECA and 
ESA Projects): It consists in applying a White Gaussian Noise stimulus to the ADCs and calculating, in 
the digital domain, the calibrating-codes from the histogram of the output-codes. This technique allows 
on-chip built-in self-calibration and self-testing of Video-rate ADCs. A European Patent has been granted 
in 2006 under this subject (EP 1 473 836). This patent is a clear and successful demonstration of our 
interdisciplinary cooperation between researchers from microelectronics and signal processing areas. 

Theses 

 

Publication type by Year Year     

Publication Type 2003 2004 2005 2006 Grand Total 

i) Thesis - PhD   1 1 2 

j) Thesis - MSc 1   1 2 

Grand Total 1  1 2 4 

 Table 17 ï Theses by Year of Group A1 

PhD Theses 

1. Evans, Guiomar. 2006. Geradores de Ruído Branco Gaussiano e Uniforme para a Realização de Teste 
e Calibração Automática de ADC'S em Circuitos Integrados CMOS. PhD thesis, FCUL ï Faculdade de 
Ciências da Universidade de Lisboa/FCT-Faculdade de Ciêncas e Tecnologia. 

2. Vaz, Bruno M.. 2005. Conversores Analógico/Digital de Elevada Velocidade e Tensão de Alimentação 
Reduzida. PhD thesis, Faculdade Ciências e Tecnologia/UNL. 

MSc Theses 

1. Pinto, Hugo. 2006. Modulador Delta-Sigma de baixo consumo e área reduzida para aplicações 
biomédicas utilizando técnicas de partilha e comutação de amplificadores. MSc thesis, (Goes, João, 
supervisor), Faculdade de Ciências e Tecnologia/UNL. 

2. Unterweissacher, Martin. 2003. A Digital-Domain Self-Calibration and On-Chip Self-Testing Technique 
for Pipeline A/D Converters using Gaussian-White-Noise. MSc thesis, (Goes, João and Soser, Peter, 
supervisors), Universidade Técnica de Graz. 
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Prototypes and Products 

1. A 0.9 V 200 uW 0.06mm2 Sigma-Delta Modulator for biomedical applications. First switched-capacitor 
circuit reported using overlapping clock-phases (single-phase technique). Smallest ADC reported for the 
given performance. IEEE ISSCC Conference. (Feb. 06); IEEE TCAS-I (Dec. 05) [prototype] 

2. 10-b 4MS/s Parallel Pipeline ADC for fingerprint sensors . Very low power dissipation; no special 
process layers used for implementing the capacitors. [prototype] 

3. First fully integrated CMOS UWB radar transceiver for medical imaging applications. Novel architecture 
using new fully differential circuits for pulse generation and new receiver topology; experimental results 
will be published in a book edited by Springer. [prototype] 

4. 10-b 50MS/s Parallel Pipeline ADC. First silicon-proved time-interleaved pipeline ADC employing low-
voltage techniques! The published fastest and the most energy efficient Parallel Pipeline ADC. IEEE 
VLSI Circuits Conference. [prototype] 

5. Gaussian and Uniform High-amplitude Broadband Noise Generators. Power dissipation of the Gaussian 
Noise Generator reduced by one order of magnitude when compared with the state-of-the-art for 
increased performance; First Practical Uniform Noise Generator reported up to date. [prototype] 

Projects 

 

1. ADOPT (POCTI/ESE/33311/99) - Optimisation of Parallel Pipeline Analogue-to-Digital Converters to High-Speed 
Applications -  Dates: 01-01-2000/31-12-2003(); Type: RTD; Role: Prime Contractor; Sponsor: FCT; Programme: 
POCTI/ESE; Funding: 93.125,57ú (93.125,57ú) 

2. BIOPATTERN (A1) (508803 ) - Computational Intelligence for Biopattern Analysis to Support eHealth -  Dates: 01-01-
2004/31-12-2007(48 months ); Type: Network; Role: Partner; Sponsor: EC; Programme: FP6/IST; Funding: 1.066.666,67ú 
(53.315,83ú) 

3. CHINA () - Novel architectures for radio receivers and transmitters for Multi-Standard Applications -  Dates: 01-01-
2002/31-12-2005(); Type: RTD; Role: ; Sponsor: ICCTI; Programme: MCT/Radio-Frequency Microelectronics; Funding: 
0,00ú (0,00ú) 

4. LEADER (PTDC/EEA-ELC/69791/2006) - Low Energy Analogue-to-Digital converter with Enhanced effective 
Resolution -  Dates: 01-09-2007/30-08-2009(); Type: RTD; Role: Prime Contractor; Sponsor: FCT; Programme: 
PTDC/EEA-ELC; Funding: 44.994,00ú (28.512,00ú) 

5. MINERVA (87574-CP-1-2000-1-RO-MINERVA-ODL) - Artificial Intelligence and Neural Network Tools for Innovative 
ODL -  Dates: 01-10-2000/01-09-2003(35 months); Type: RTD; Role: Partner; Sponsor: EC; Programme: 
SOCRATES/ISOC/ODL; Funding: 0,00ú (0,00ú) 

6. PWAVE () -  -  Dates: 01-03-2004/28-02-2006(); Type: RTD; Role: ; Sponsor: EC; Programme: FP6/?; Funding: 
73.000,00ú (73.000,00ú) 

7. SAMBA (POCTI/ESE/41804/2001) - Smart Analogue-to-digital (A/D) interface Module for Biomedical Applications -  
Dates: 01-01-2002/31-12-2005(); Type: RTD; Role: Prime Contractor; Sponsor: FCT; Programme: POCTI/?; Funding: 
53.000,00ú (53.000,00ú) 

8. SECA (POCTI/ESE/47061/2002) - A Low-Voltage Low-Power Digitally Self-Calibrated Pipeline ADC for Video-
Frequency with On-Chip Self-Testing Capability  -  Dates: 01-01-2003/31-12-2006(); Type: RTD; Role: Prime Contractor; 
Sponsor: FCT; Programme: POCTI/?; Funding: 33.000,00ú (19.925,00ú) 

9. SIPHASE (POSC/EEA-ESE/61863/2004) - Design of switched-capacitor circuits in advanced CMOS technologies using 
a novel single-phase scheme -  Dates: 01-05-2005/30-10-2007(); Type: RTD; Role: Prime Contractor; Sponsor: FCT; 
Programme: POSC/?; Funding: 54.000,00ú (54.000,00ú) 

10. SPEED (PTDC/EEA-ELC/66857/2006) - Low Power Ultra-High Speed Analogue-to-Digital Converter for Ultra-
Wideband Wireless Communications -  Dates: 01-09-2007/30-08-2009(); Type: RTD; Role: Partner; Sponsor: FCT; 
Programme: PTDC/?; Funding: 61.732,00ú (14.619,00ú) 
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11. U-BOAT (PTDC/EEA-TEL/67066/2006) - U-BOAT - Ultra-Wide Band Transmission for Ad Hoc Networks -  Dates: 01-
10-2007/10-01-2009(); Type: RTD; Role: Partner; Sponsor: FCT; Programme: PTDC/?; Funding: 97.000,00ú (0,00ú) 

12. VIRTUAL-ELECTRO-LAB (RO/01/B/F/PP141024) - Using information & communication technologies in development 
of virtual & remote laboratories for initial & continuous education oriented on efficient professional (re)insertion in electrical 
domain -  Dates: 01-01-2002/30-09-2004(33 months); Type: RTD; Role: Partner; Sponsor: EC; Programme: Leonardo da 
Vinci/?; Funding: 600.000,00ú (54.411,00ú) 
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3.1.3. Hosted Activity A1.1: Telecommunications 

Membership 

PhD Members 

¶ Paulo Pinto (Coordinator) ï Associate Professor ï pfp@fct.unl.pt 

¶ Isabel Ventim Neves ï Assistant Professorï ivn@uninova.pt 

¶ Luís Bernardo ï Assistant Professor lflb@fct.unl.pt 

¶ Paulo Montezuma de Carvalho ï Assistant Professor (since June 2007) ï 
pmc@uninova.pt 

¶ A new senior PhD Member in the area of Digital Communication, Coding, and MAC 
protocols will join the group shortly (December 2007) 

PhD Students 

¶ Rodolfo Duarte Oliveira ï Teaching Assistant ï rado@fct.unl.pt 

¶ Pedro Amaral ï Teaching Assistant ï pfa@fct.unl.pt 

¶ Pedro Sobral ï Teaching Assistant, University Fernando Pessoa, Porto ï 
pmsobral@ufp.pt 

¶ Teles Rodrigues ï Teaching Assistant, Polytechnic Institute of Setubal ï 
vteles@est.ips.pt 

Background 

The Group was established in 1999 and until 2004 had a strong effort in teaching at 
undergraduate level. Since 2004 the research effort began to be visible and it is rising at an 
acceptable growing rate. 

Research activity development 

Since 2004 the research situation in the group has evolved steadily with the launch of the PhD 
student activities. The results of the research are being published at leading IEEE conferences 
in the area (such as IEEE PIMRC ï Personal, Indoor and Mobile Radio Communications, or 
WCNC Wireless Communications & Networking Conference) or journals (Computer 
Communications, Elsevier). It is expected that this effort will be more visible in the future. 

The PhD member that is most likely to be integrated in the group next Winter has also his work 
published at higher level mainly on IEEE Transaction on Communications, IEEE Transactions 
on Vehicular Technology, and IEEE Communication Letters. 

The funding of this group is mainly based on National R&D projects funded by FCT/MCTES 
and a few international activities. 

Collaboration to the setting up of the European policy on ICT standardisation 

The coordinator of the group participated in 2006/07 in a core team that made a consultation to 
the European Commission about the ICT standardisation policy in Europe. The consultation 
consisted on the study of the current reality and recommendations to the future. The study can 
be downloaded from www.ictstandardisation.eu5. 

The study is being analysed by the Member States and it is very likely that it will be 
implemented (pursuing its recommendations and issuing communiqués from the Council). In 
socio-economic terms this effort is likely to have a strong impact in society. 

                                                      
5 During the first week after its publication this study was downloaded more than 2000 times. 
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Main research areas 

The main research areas of the Telecommunications group are: 

¶ interconnection of wireless systems leading to 4G systems; 

¶ sensor and ad-hoc networks 

¶ line coding systems and wireless communication; 

Two emerging areas are: 

¶ interdomain routing; and 

¶ mobility on the Internet and distributed systems. 

Relevance of the Scientific Activity 

For the area of interconnection of wireless systems the work proposed a new architecture 
incorporating a controlling unit inside the 3G core to enable the interworking with other, non-
3G, radio systems (e.g. WLAN). These non-3G radio systems can be used as data networks 
(the control remains in the cellular network), and handovers last the same time as horizontal 
handovers allowing for a seamless interworking. The sequence of publications was the longest 
one: 1 paper on a small conference (was included in the list of best papers and was published 
in a book by Springer), a second one in a conference with proceedings published in the Lecture 
Notes in Computer Science (Springer) and the presentation was chosen to be given at the 
starting plenary session, a third in ñComputer Communicationsò (Elsevier), and a fourth and 
final one is being prepared to be submitted to another high-ranked journal. A PhD is finishing in 
this line (a fifth paper was published on a minor IEEE sponsored conference). 

For the area of sensor and ad-hoc networks the work is at the stage of two thirds of the effort of 
a PhD. The work consists on the definition of a new traffic generalized model for CSMA/CA 
saturated and non-saturated single-hop networks able to describe the network behaviour in 
presence of both unicast and broadcast frames. The work is pursuing to the definition of a 
controlling module to manage the load a node might introduce into the network in order to keep 
the network out of saturation ratios. Two papers were published on small conferences (one of 
them was included in the list of best papers and will be published in a book by Springer) and 
three other papers have been published at the top conferences in the area (PIMRCô06, 
WCNCô07, and PIMRCô07). The plans are to publish a paper on a journal (it was submitted to 
IEEE Transactions on Networks), and publish the follow up of the work by the mid of 2008 also 
at a higher level. In terms of internationalization the student is about to leave to Greece for 
three months (to the group of Prof. Leandros Tassiulas) and at the final period of the PhD (mid 
2008) the student will visit a foreign laboratory yet to be chosen (during six months). 

This line of action was started by a young PhD (Luis Bernardo) and is the example of the 
Groupôs policy towards young PhDs ï they are given freedom to start new research areas, 
make their own choices, but all the research is still discussed at Group level (mainly with the 
Group leader at the current stage). 

The area of line coding and wireless communication has recently acquired his first PhD within 
the group (Paulo Carvalho) and will have a new senior PhD member with relevant work 
performed at another University. The strategy here is to join a young PhD with another one that 
has already a relevant curriculum in the area. 

Organization 

The main lines are headed by PhD researchers and include one PhD student and several 
undergraduate students performing their final year projects, or Master thesis. Each of these 
projects tries to achieve publications at small conferences as a mechanism to raise their quality 
and introduce a culture of demand, creativity, and innovation into the students. The Group has 
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an undergraduate laboratory and a graduate laboratory to support the research activities at 
these levels. 

Internationalization 

The past experience of the senior researchers includes joint publications with foreign 
researchers. However, given the short serious research period of the Group at CTS the 
launching of internationalization activities is just restarting. 

The strategy is to consider direct contacts and short visits to foreign research groups as a more 
useful mechanism than the participation in joint (European) projects. In this sense the stay of 
the PhD student of the area of sensor and ad-hoc networks at his later stage of the PhD in a 
foreign laboratory will help to strengthen international links. The emerging area of interdomain 
routing will start already as a joint work with the Université Catholique de Louvain in Belgium. 
As a general policy for the future the aim for PhD students is to make them work on 
collaborative work based on short visits and have a longer stay at the end of his/her degree 
period. 

The internationalization effort did not happen for the line of interconnection of wireless systems. 
The main reason was the fact that the PhD student is a teacher at one university in Porto 
(therefore not really a member of the Group) and the critical mass of the Group by the time he 
began the PhD that was relatively small. 

The study on ICT standardisation is already an example of the start up of international 
cooperation as well. 

Human Resources and Management 

The recruitment policy of the Group is still based on the admission of lecturers to the 
Telecommunication Sector in the Electrical Engineering Department. It is still a fast growing 
Sector and the admission of persons holding the MSc degree to perform their PhD in the Group 
has been accepted in the past by the University. A new senior PhD member will join and the 
core group is expected to stabilise for some years now. 

The strategy for the near future is to enlarge the group at CTS, not being part of the 
Telecommunications Sector of the Department. The opportunity of the scholarships given to 
senior PhDs by the FCT/MCTES is seen as a valuable mechanism to create a ñtenure-trackò 
carrier and enlarge the critical mass of the group. 

Strategic Planning and Long Term Perspectives 

In strategic terms the plans of the Group are to focus on research activities, mostly based on 
national research projects, as opposed to participation in European projects. The 
internationalization contacts will get the higher priority in the next three years period. Plans to 
establish the two of the three emerging areas as main lines will also be put in practice (three 
new PhD students will be working in these areas, but one of them is from another University). 

Currently, amongst other submissions, the Group submitted a proposal for national funded 
research projects that covers the area of UWB (Ultra Wideband) with researchers from the 
Technical University of Lisbon (IST-UTL) and ISCTE (another higher education institution in 
Lisbon). The project covers interdisciplinary subjects from the radio signal, coding, MAC 
sublayer up to ad-hoc networks. This project also integrates some of the activities of the lines 
inside of the Group. This submission was approved. 
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Elements of National and International recognition 

During the period under analysis members of the Telecommunications group had an active 
involvement in the national and international scientific community. The more relevant issues 
are: 

¶ Reviews for journals ï Computer Communications (Elsevier), IEEE Transactions on 
Parallel and Distributed Systems, IEEE Communication Letters, IEEE Computer, IEEE 
Network, IEEE Transactions on Industrial Informatics, IEEE Transactions on Industrial 
Electronics, IEEE Intelligent Systems, Journal of Wireless Communications and Mobile 
Computing, Wiley,  

¶ Participation on TPC of relevant conferences ï IEEE PIMRC (International Symposium on 
Personal, Indoor and Mobile Radio Communications); IFIP Networking; and some other 
minor ones. 

¶ Reviews and evaluations of European Research projects ï Evaluations of proposals for 
FP6 and FP7 (2007) programmes, as well as reviewing of projects. 

¶ Evaluation of calls: 

¶ 6th IST Call in the area of Key Action 4 (Essential Information Society Technologies 
and Infrastructures), E4: Mobile and personal communications and systems, 
including satellite-related systems and services. 

¶ IST FP6 Call 4 S.O. 2.4.5. Mobile and Wireless Systems beyond 3G 

¶ IST FP7-ICT-2007-1 ï Theme: Information and Communication Technologies, for 
the Objective ñThe Network of the Future". 

¶ DG Research ï FP7 Research for SMEs proposals, Call 1 (FP7- SME-2007-1) 

¶ INFSO-IST-CALL2-1-6 - Objective 1.6 ñNew Paradigms and Experimental Facilitiesò 

¶ Reviewer Activities: 

¶ Review of Specific Support Action (SSA): MUSICLESSONS, NARTUS; 

¶ Review of Strategic Targeted Research or Innovation Projects (STREP): 
CAPANINA, FLEXINET, ADHOCSYS; 

¶ Review of Network of Excellence (NoE): EURONGI, CRUISE, NEWCOM; 

¶ Review of Integrated Projects (IP): e-SENSE, U-2010; 

Publications 

 

Publication type by Year Year     

Publication Type 2003 2004 2005 2006 Grand Total 

d) Book Chapter 1   2 3 

e) Periodical - International    2 2 

g) Conference Paper (Refereed)  3 5 4 12 

Grand Total 1 3 5 8 17 

Table 18 - Publications by Year of Hosted Activity A1.1 

 
 

Count of publication WoS   

Type Table No Yes Grand Total 

e) Periodical - International  2 2 

g) Conference Paper (Refereed) 2 10 12 

Grand Total 2 12 14 

Table 19 - Publications of A1.1 at ISI Web of Knowledge Indexing Service 



UNINOVA-CTS (Centre of Technology and Systems) Activity Report 2003-2006 

Page 50 of 256 

0

1

2

3

4

5

6

7

8

9

2003 2004 2005 2006

Book Periodical Proceedings Conference
 

Figure 23 ï Evolution of Publications by Year of Hosted Activity A1.1 

Book Chapter 

1. Bernardo, Luís and Pinto, Paulo. 2006. A Decentralized Location Service: Applying P2P technology for 
picking replicas on replicated services. In: e-Business and Telecommunication Networks (Ascenso, João 
and Belo, Carlos and Saramago, Mónica and Vasiu, Luminita, eds.), Springer. ISBN 101402047606. 

2. Pinto, Paulo and Bernardo, Luís and Sobral, P.. 2006. Service Integration Between wireless Systems: A 
core-level approach to internetworking. In: in e-Business and Telecommunication Networks (Ascenso, 
João and Vasiu, Luminita and Belo, Carlos and Saramago, Mónica, eds.), Springer, pp. 193-200. ISBN 
101402047606. 

3. Sobral, P. and Pinto, Paulo. 2003. As Comunicações Móveis no Contexto das Cidades Digitais: uma 
Arquitectura Híbrida para Acesso de Alto Débito. In: in Cidades e Regiões Digitais: Impacte nas cidades 
e nas pessoas (Gouveia, Luís B., ed.), Edições Universidade Fernando Pessoa. ISBN 9728830033. 

Papers in International Scientific Periodicals with Referees 

1. Pinto, Paulo and Bernardo, Luís and Sobral, P.. 2006. Seamless continuity of PS-services in WLAN/3G 
interworking. in Computer Communication, Elsevier B. V., Vol. 29 (8). pp. 1055-1064. Indexed at ISI 
Web of Science. 

2. Silva, J. and Souto, N. and Correia, A. and Cercas, F.. 2006. Equalization Based Receivers for 
Wideband MIMO/BLAST Systems. Wireless Personal Communications, Vol. 40 (3). pp. 291-304. ISSN 
0929-6212. Indexed at ISI Web of Science. 

Papers in Conference Proceedings 

1. Montezuma-Carvalho, Paulo. 2006. Highly efficient encoded OQPSK signals: emission and reception 
design aspects. In: 25th Military Communications Conference, 23-25 October 2006, Washington, USA. 
Indexed at ISI Web of Science. 

2. Oliveira, Rodolfo and Bernardo, Luís and Pinto, Paulo. 2006. Performance Analysis of the IEEE 802.11 
Distributed Coordination Function with Unicast and Broadcast Traffic. In: 17th IEEE Intôl Symposium on 
Personal, Indoor and Mobile Radio Communication, PIMRCô06, Helsinki (FIL). Indexed at ISI Web of 
Science. 

3. Bernardo, Luís and Oliveira, Rodolfo and Gaspar, S. and Paulino, D. and Pinto, Paulo. 2006. A 
Telephony Application for MANETS: Voice over a MANET-extended JXTA Virtual Overlay Network. In: 
Intôl Conf. on Wireless Information Networks and Systems (WINSYS 2006), 7-10 Aug 2006, Setúbal 
(PT). Indexed at ISI Web of Science. 

4. Alves, J. and Oliveira, P. and Oliveira, Rodolfo and Pascoal, A. and Rufino, M. and Sebastião, L. and 
Silvestre, C.. 2006. Vehicle and Mission Control of the DELFIM Autonomous Surface Craft. In: 14th 
Mediterranean Conference on Control and Automation, Ancona (IT). Indexed at ISI Web of Science. 

5. Oliveira, Rodolfo and Bernardo, Luís and Pinto, Paulo. 2005. Searching for resources in MANETS: a 
cluster based flooding approach. In: 2nd International Conference on E-business and 
Telecommunication Networks (ICETE'05), 3-7 October 2005, Reading (UK). Indexed at ISI Web of 
Science. 
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6. Oliveira, Rodolfo and Bernardo, Luís and Ruivo, N. and Pinto, Paulo. 2005. Searching for PI resources 
on MANETs using JXTA. In: Service Assurance with Partial and Intermittent Resources (SAPIR'05), in 
"Telecommunications 2005", Lisbon (PT). Indexed at ISI Web of Science. 

7. Sobral, P. and Bernardo, Luís and Pinto, Paulo. 2005. Managing Pi-resources in 4G Wireless Systems: 
the Opportunistic Way. In: Service Assurance with Partial and Intermittent Resources (SAPIR'05), in 
"Telecommunications 2005", Lisbon (PT). Indexed at ISI Web of Science. 

8. Pinto, Paulo and Bernardo, Luís. 2005. The Networking Area of the Telecommunication Group at the 
New University of Lisbon. In: 5th Conference on Telecommunications (ConfTele'05), 6-8 April 2005, 
Tomar (PT). 

9. Oliveira, Rodolfo and Bernardo, Luís and Pinto, Paulo. 2005. Flooding Techniques for Resource 
Discovery on High Mobility MANETs. In: International Workshop on Wireless Ad-hoc Networks 2005 
(IWWAN'05), 23-26 May 2005, London (UK). 

10. Pinto, Paulo and Bernardo, Luís and Sobral, P.. 2004. UMTS-WLAN SErvice integration at core networ 
level. In: Universal Multiservice Networks: 3 rd Europe Conf., ECUMN, 25-27 October 2004, Porto (PT). 
Indexed at ISI Web of Science. 

11. Pinto, Paulo and Bernardo, Luís. 2004. A decentralized location service: Applyng P2P technology for 
picking replicas on replicated services. In: Proc. Of Int. Conf. on E-Business and telecommunication 
Networks (ICETEô2004), Set¼bal (PT). Indexed at ISI Web of Science. 

12. Pinto, Paulo and Bernardo, Luís and Sobral, P.. 2004. Service integration between wireless systems: A 
core-level approach to internetworking. In: Proc. Of Int. Conference on E-Business and 
Telecomunication Networks (ICETEô2004), Set¼bal (PT). Indexed at ISI Web of Science. 

Theses 

 

Publication type by Year Year     

Publication Type 2003 2004 2005 2006 Grand Total 

j) Thesis - MSc 1   2 3 

Grand Total 1   2 3 

Figure 24 ïTheses by Year of Hosted Activity A1.1 

MSc Theses 

1. Serrazina, Marco. 2006. Técnica de Codificação/Recepção para Sistemas com Espalhamento 
Espectral. MSc thesis, (Bernardo, Luís and Montezuma-Carvalho, Paulo, supervisors), Faculdade 
Ciências e Tecnologia/UNL. 

2. Amaral, Pedro. 2006. Sistema de comunicação distribuída segundo usando agentes. MSc thesis, 
Faculdade Ciências e Tecnologia/UNL. 

3. Oliveira, Rodolfo. 2003. Supervisão e Controlo da Missão de Veículos Autónomos. MSc thesis, 
(Silvestre, Carlos, supervisor), IST - Instituto Superior Técnico. 

Projects 

 

1. ICT Standardization () - EU Study on the specific policy needs for ICT standardisation -  Dates: 01-05-2006/31-12-
2007(); Type: RTD; Role: Partner; Sponsor: EC; Programme: ?/?; Funding: 289.900,00ú (32.850,00ú) 

2. SIGAPANO (POSC/EIA/62199/2004) - Sensor Information GAthering with PAtrol NOdes -  Dates: 01-06-2005/31-05-
2007(); Type: RTD; Role: Partner; Sponsor: FCT; Programme: POSC/?; Funding: 81.000,00ú (18.000,00ú) 
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3.1.4. Hosted Activity A1.2: Embedded Systems 

Current Membership 

PhD members 

¶ Luís Gomes (Coordinator), PhD, ñProfessor-Auxiliarò (similar to Assistant Professor) at 
FCT-UNL, lugo@uninova.pt 

¶ João Paulo Barros, PhD (after July 2006), ñProfessor-Adjuntoò (similar to Assistant 
Professor) at ESTIG-IPBeja 

PhD Student members 

¶ Anikó Costa, PhD Student, Professor Assistant 

¶ Rui Pais, PhD Student, Assistant 

PhD Students 

¶ Starting 2nd semester 2007: José Rocha, José Ribeiro 

MSc Students 

¶ Conclusion expected till February 2008: Ricardo Nunes, Paulo Lima, Ruben Lima, Hugo 
Guerreiro, João Oliveira, Tiago Rodrigues, Soraia Rocha 

¶ Conclusion expected till September 2008: David Guerreiro, João Lourenço, Tiago Reis, 
Luis João Carvalho 

¶ Conclusion expected till February 2009: Francisco Gonçalves, Pedro Semeano, 
Bernardo Oliveira, Júlio Fonseca, Mauro Reis, Hugo Amaral, Gustavo Patrício, Bruno 
Serras 

Goals and research lines 

The main goal of the GRES research group addresses the design of embedded systems, 
emphasizing the use of reconfigurable computing platforms and integrating different aspects of 
its design, ranging from analysis and specification to verification and implementation, and 
relying in a model-based development attitude, where Petri nets and other models of 
concurrency play the main role. 

Current research topics are: 

¶ Petri nets modeling issues emphasizing structuring mechanisms, model composability 
and model partitioning issues. 

¶ Hardware-software co-design of embedded systems and Petri nets and other models of 
concurrency (namely hierarchical and concurrent finite state machines based 
formalisms). 

¶ Reconfigurable computing platforms. 

For the period of 2003-2007, the main motto for the scientific work of the group has been to 
contribute to validate that Petri nets are adequate to be used as the underlying formalism within 
a methodology for hardware-software co-design of reconfigurable embedded systems, 
amenable to support specification, simulation, verification and implementation, including 
composition of sub-models, partitioning into components, co-simulation, co-verification and 
automatic code generation (which means covering the whole development flow). Several tools 
are under development supported by on-going post-graduation activities within the framework 
of FORDESIGN project. 
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Relevance of the Scientific Activity 

The consolidated increase of resources made available at new developments at chip level 
(according with Mooreôs law, 1965, we still roughly double transistors per chip every 18 
months) has not been balanced with identical increase at the productivity of the designer due to 
the lack of adequate methods and tools, leading to what is normally called by the ñproductivity 
gapò. As much as the complexity of the design increases, the lack of capabilities to verify 
systemôs properties will be more notorious, leading to what we call the ñverification gapò. We 
argue that having the right tools and the right formalisms and computation models are key 
aspects to fight against the ñproductivity and verification gapsò. Petri nets are in a very good 
position to help in this direction, even when used directly by the designer or as an underlying 
model to be used by engineering tools. 

The lack of tools ready to be integrated within engineering development frameworks are one 
major drawback when considering Petri nets usage within specific areas of application. The set 
of tools under development has as its main target area of application the design of embedded 
systems, using (or not) co-design techniques. For that end a specific class of Petri nets was 
proposed, based on the well-known Place-Transition Petri nets class. The tools under 
development will be publicly available through the FORDESIGN project website 
(http://www.uninova.pt/fordesign/). 

With the new developments at theoretical level, complemented by the set of tools under 
development, which should be concluded first half of 2008, we pursue two goals: 

¶ To contribute to validate adequacy of usage of Petri nets in engineering flows within 
embedded systems design, from specification to implementation; 

¶ To prepare a new level of collaboration with other academic groups and companies at 
international and national levels, including research projects and technology transfer 
projects as well, where the set of tools will be used as a demonstration test-bed. 

Guidelines on research directions 

During the referred period, the emphasis of the theoretical research carried on was on 
modularity and composability of Petri nets models, including composition by net addition and 
composition by hierarchical structuring (refinements & aggregations) and partitioning of models 
(in order to support distributed execution of Petri nets models and integration within 
methodologies for hardware-software co-design of embedded systems). 

It is important to note that, in contrast with the common attitude within Petri nets works where 
composition and decomposition of nets should preserve model properties, we adopt a 
pragmatic attitude, in the sense that we do not impose preservation of properties within our 
composition and decomposition techniques. This could be of major importance whenever the 
designer wants to adopt cross-cutting requirements, which could be modelled through a 
specific Petri net model that should interact with different sub-models. This is also the case 
when facing partitioning of models into several parallel components in order to get distributed 
execution of Petri nets models, and when the designer needs to select an ad-hoc cutting set to 
decompose the initial model into components. However, even not preserving properties, we are 
aware of verification of properties after application of the composition and decomposition 
procedures. 

Coming to more applied research emphasis during the referred period, it is important to refer 
the intended contributions to standards (namely to PNML ï Petri Net Mark-up Language 
through the proposal of the extension OPNML ï Operational PNML) and to the development of 
engineering tools to be integrated within design automation methodologies and with other Petri 
nets tools as well. Among the engineering tools under development, the following should be 
mentioned: editor of low level Petri nets, automatic code generator from PNML to C, automatic 
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code generator from PNML to VHDL, timing simulator for Petri nets models, state space 
construction, integration of Petri net executors and graphical user interfaces, tools for net 
operations (addition, splitting). 

PhD works under preparation include exploitation of the referred works, enlarged with new 
contributions at the structuring mechanisms (exploring new ways of hierarchical 
composition/decomposition of Petri net models) and extensions to high-level Petri nets. 

Guidelines on strategies 

At the beginning of 2004, two main strategic goals were identified, and have been pursued 
since them, regarding defining ñconference publication policyò and ñinternational technical-
scientific cooperationò. At the end of 2006, similar analysis was carried out regarding ñjournal 
publication policyò, where the identification of leading journals within the areas of research has 
been carried out; results are expected in the near future. Our conclusions are publicized at the 
group website at http://www.uninova.pt/gres/, in order to clearly give directions to our members. 

Another key aspect to assure group sustainability is participation in R&D projects at different 
levels. For that, the group has been collaborating in several European level R&D projects 
(where synergistic participations with other groups of CRI were carried on) and networks, and 
supporting Portuguese level projects, both at the research area (FCT funded project) and 
technology transfer level (with Portuguese industry). 

Conference publication policy 

Regarding ñconference publication policyò, we have been considering selected clusters of well-
known conferences.  

First cluster of conferences where most participants come from academia focuses on Petri 
nets, concurrency and methodologies (namely ATPN and ACSD).  

Second cluster where industry also has a strong presence focuses on tools, methodologies and 
applications (namely Design Automation conferences, DAC and DATE, and IEEE-Industrial 
Electronics Society sponsored conferences, SIES, ETFA and INDIN).  

A third cluster includes conferences on Education on Microsystems and Computer Engineering, 
in order to keep our curricula tuned with advances on scientific/technological issues (namely 
MSE, EWME and ITiCSE).  

A fourth cluster includes national conferences, to assure interaction with other Portuguese 
groups (namely the Workshop on Reconfigurable Systems ï REC series, and CONTROLO in a 
limited way).  

According with this strategic policy, the group has published in ATPN (ñtheò Petri net 
conference, where no other Portuguese research group has published so far to the best of our 
knowledge), ACSD, SIES, ETFA, INDIN, MSE, EWME, ITiCSE, among others. 

Journal publication policy 

Regarding ñjournal publication policyò, we have selected specific clusters of well-known journals 
and periodicals within the same areas as for conferences. In this sense, we identified a set of 
top periodicals, most of them published by IEEE, ACM, Springer and Elsevier. As referred, the 
list is available through http://www.uninova.pt/gres/. 

International scientific cooperation policy 

Regarding our ñinternational scientific cooperation policyò, we have been trying to establish 
strong links with selected communities.  

http://www.uninova.pt/gres/
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First link, we consider the Petri nets community (scientific roots). Some achievements come out 
from this activity, including: membership of the Program Committee of ATPN (2005, 2007, 
2008) and of CPN workshop (2006, 2007), member of the Editorial Board of ToPNoC 
(Transactions on Petri Nets and Other Models of Concurrency; sub-series of Lecture Notes in 
Computer Science (LNCS), Springer), workshop organizer for two satellite event of ATPN 
(Workshop on Teaching Concurrencyô2006 and Workshop on Teaching Concurrencyô2007). 
João Paulo Barros was invited to visit two reference Petri nets groups at Aarhus (Prof. Kurt 
Jensen, Prof. Soren Christensen) and at Hamburg (Prof. Rudiger Valk, Prof. Daniel Moldt). 
Collaboration within the development of the Petri nets editor was launched with the Petri nets 
group at Bradenburg University of Technology Cottbus (Prof. Monika Heiner). 

Second link to strength is associated with the Industrial Electronics Society of the IEEE ï 
Institute of Electrical and Electronics Engineers, where the coordinator of the group has been a 
member of the AdCom (Administrative Committee) from 2004 till 2006, is Vice President for 
Workshops and Small Conferences for 2007, also has been serving in several sponsored 
conference boards; recently he was appointed as Steering Committee Chair for the emergent 
IEEE Symposium on Industrial Embedded Systems (which was held in Lisbon at July 2007). 
He also has been an Associate Editor for the IEEE Transactions of Industrial Informatics (2005, 
2006 and 2007). The research group organized ETFAô2003 ï 9th IEEE International 
Conference on Emerging Technologies and Factory Automation, with more than 200 
participants, and SIESô2007 ï 2nd IEEE International Symposium on Industrial Embedded 
Systems with almost 70 participants. 

A third link that the group wants to strength in the near future is with the design automation 
community, where the results of the on-going FCT sponsored FORDESIGN project are 
expected to produce evidences (prototypes) to support future co-operations, both at academic 
level and industry level as well. Achievements/recognition of work till now include membership 
to several Program Committees of conferences and workshops in the area of embedded 
software and embedded systems. 

A fourth link addresses the synergistic relationship with education activities, where several 
collaborations were carried on within European Leonardo da Vinci and Socrates programs 
projects. Several papers were published as a result of international collaboration. The 
coordinator of the group served as Guest Co-Editor for a Special Section on IEEE Transactions 
on Industrial Electronics devoted to ñe-Learning and Remote Laboratories within Engineering 
Educationò and as Co-Editor for the book ñAdvances on remote laboratories and e-learning 
experiencesò. 

Organization of conferences 

Within the referred period, the group was responsible for the organization of two IEEE 
sponsored conferences: 

¶ ETFAô2003 - 9th IEEE Conference on Emerging Technologies and Factory Automation; 
16-19 September 2003; Fundação Calouste Gulbenkian, Lisbon, Portugal, and 

¶ SIESô2007 ï 2nd IEEE International Symposium on Industrial Embedded Systems; 4-6 
July 2007; Hotel Costa da Caparica, Lisboa, Portugal. 

The group coordinator was co-organizer of two events co-located with the Petri nets 
conference, namely TeaConcô2006 - Workshop on Teaching Concurrency; Turku; Finland; 27 
June 2006,  and TeaConcô2007 ï 2nd Workshop on Teaching Concurrency; Siedlce, Poland; 
25 June 2007 and has been serving in several conferences and workshops in different roles, 
namely as General Co-Chair (ETFAô2003, SIESô2007, SIESô2008, ICELIEô2008), Program Co-
Chair (DESDesô06, ICELIEô06, POWERENGô07), Track Co-Chair (ETFAô2005, ICESSô05, 
ISIEô06, ICIEAô07, INDINô07, ICIEAô08), Work-in-Progress Co-Chair (SIESô06), Special Session 
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Co-Chair (ETFAô05, ETFAô06, ISIEô07, ETFAô07, ISIEô08), Special Session Organizer (several) 
and Program Committee member (several, namely at ATPNô05, ATPNô07 and ATPNô08). 

Publications 

 

Publication type by Year Year     

Publication Type 2003 2004 2005 2006 Grand Total 

c) Book - Proceedings  1  1 2 

d) Book Chapter   4  4 

e) Periodical - International  1 2  3 

g) Conference Paper (Refereed) 6 13 11 11 41 

Grand Total 6 15 17 12 50 

Table 20 - Publications by Year of Hosted Activity A1.2 
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Figure 25 - A1.2: Evolution of Publications by Year of Hosted Activity A1.2 

 

Count of publication WoS   

Type Table No Yes Grand Total 

e) Periodical - International 1 2 3 

g) Conference Paper 
(Refereed) 

25 16 41 

Grand Total 26 18 44 

Table 21 - Publications of A1.2 at ISI Web of Knowledge Indexing Service 

Book ï Proceedings 

1. Adamski, Marian and Gomes, Luís and Wegrzyn, Marek and Labiak, Grzegorz, eds. 2006. Discrete-
Event System Design 2006. In: 3rd IFAC Workshop on Discrete-Event System Design (DESDesô06), 26-
28 Sep 2006, Zielona Gora, Poland. 

2. Borza, Paul N. and Gomes, Luís and Scutaru, Gheorghe, eds. 2004. VIRTUAL-LABô2004 e-learning and 
Virtual and Remote Laboratories. In: 1st International Workshop on e-learning and Virtual and Remote 
Laboratories, 24-25 Aug 2004, Setúbal, Portugal. 

Book Chapter 

1. Gomes, Luís and Barros, João. 2005. Models of Computation for Embedded Systems. In: The Industrial 
Information Technology Handbook (Zurawski, Richard, ed.), CRC, 83.1-83.17. ISBN 0849319854. 

2. Gomes, Luís and Barros, João and Costa, Anikó. 2005. Modeling Formalisms for Embedded Systems 
Design. In: Embedded Systems Handbook (Zurawski, Richard, ed.), CRC, 5.1-5.34. ISBN 0849328241. 

3. Gomes, Luís and Barros, João and Costa, Anikó. 2005. Structuring Mechanisms in Petri Net Models: 
From specification to FPGA based implementations. In: Design of embedded control systems (Adamski, 
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Marian and Karatkevich, Andrei and Wegrzyn, Marek, eds.), Springer, pp. 153-166. ISBN 10: 0-387-
23630-9; 13: 978-0387-23630-8. 

4. Gomes, Luís and Costa, Anikó. 2005. Hardware-level Design Language. In: The Industrial Information 
Technology Handbook (Zurawski, Richard, ed.), CRC, 84.1-84.18. ISBN 0849319854. 

Papers in International Scientific Periodicals with Referees 

1. Gomes, Luís and Barros, João. 2005. Structuring and Composability Issues in Petri Nets Modeling. 
IEEE Transactions on Industrial Informatics, Vol. 1 (2). pp. 112-123. Indexed at ISI Web of Science. 

2. Barros, João and Gomes, Luís. 2004. On the Use of Coloured Petri nets for the Object Oriented Design. 
Lecture Notes in Computer Science LNCS 3099. pp. 117-136. ISSN 0302-9743. Indexed at ISI Web of 
Science. 

3. Barros, João and Jørgensen, Jens Bæk. 2005. A Case Study on Coloured Petri Nets in Object-Oriented 
Analysis and Design. Nordic Journal of Computing, Vol. 12 (3). pp. 229-250. ISSN 1236-6064. 

Papers in Conference Proceedings 

1. Gomes, Luís and Costa, Anikó. 2006. Emphasizing Graphical Modeling Formalisms within Digital 
Systems Design Course - ICELIEô2006. In: 1st IEEE International Conference on e-learning in industrial 
electronics, 18-20 Dec 2006, Hammamet, Tunisia. Indexed at ISI Web of Science. 

2. Gomes, Luís and Costa, Anikó. 2006. Petri nets as supporting formalism within Embedded Systems Co-
design. In: IESô2006 - 2006 IEEE International Symposium on Industrial Embedded Systems, 18-20 Oct 
2006, Nice, France. 

3. Scutaru, Gheorghe and Borza, Paul N. and Gomes, Luís and Tollet, Ingmar and Lahti, Seppo. 2006. 
Knowledge Management in Virtual-Electro-Lab: Course & Remote Experiment on Home Appliance 
System and Peripheral Components. In: 35th International IGIP Symposium Proceedings ï Engineering 
Education ï The priority for global development, 18-21 Sept 2006, Tallinn, Estonia. 

4. Costa, Anikó and Gomes, Luís. 2006. Partitioning of Petri net models amenable for Distributed 
Execution. In: ETFAô2006 - 2006 IEEE International Conference on Emerging Technologies and Factory 
Automation, 20-22 Sept 2006, Prague, Czech Republic. Indexed at ISI Web of Science. 

5. Costa, Anikó and Gomes, Luís and Francisco, Helder and Silva, Bruno. 2006. Internal event removal in 
Hierarchical and Concurrent State Diagrams. In: DESDesô06 ï 3rd IFAC Workshop on Discrete-Event 
System Design, 26-28 Sept 2006, Rydzyna, Polónia. 

6. Gomes, Luís and Costa, Anikó. 2006. Removing ill-structured arcs in Hierarchical and Concurrent State 
Diagrams. In: ETFAô2006 - 2006 IEEE International Conference on Emerging Technologies and Factory 
Automation, 20-22 Sep 2006, Prague, Czech Republic. Indexed at ISI Web of Science. 

7. Gomes, Luís and Costa, Anikó. 2006. On exercising hardware-software logical equivalency using 
FPGAs. In: ISIEô2006 - 2006 IEEE International Symposium on Industrial Electronics, 09-13 Jul 2006, 
Montreal, Canadá. Indexed at ISI Web of Science. 

8. Barros, João and Gomes, Luís. 2006. Teaching Concurrency Through Petri Nets and Model 
Composition. In: TeaConcô2006 - Workshop on Teaching Concurrency, Turku, Finlândia. 

9. Gomes, Luís and Costa, Anikó. 2006. Using Concurrency Modeling Formalisms within System-on-a-
Programmable-Chip Design. In: TeaConcô2006 - Workshop on Teaching Concurrency, Turku, Finlândia. 

10. Gomes, Luís and Barros, João and Costa, Anikó and Pais, Rui and Moutinho, Filipe. 2006. Redes de 
Petri no co-design de sistemas embutidos: o projecto FORDESIGN. In: RECô2006 ï 2as. Jornadas 
sobre Sistemas Reconfiguráveis, 16-17 Fev 2006, Porto, Portugal.. 

11. Gomes, Luís and Costa, Anikó. 2006. Sobre a equivalência lógica entre hardware e software. In: 
RECô2006 ï 2as. Jornadas sobre Sistemas Reconfiguráveis, 16-17 Fev 2006, Portugal. 

12. Gomes, Luís. 2005. Programmable Logic Devices supporting Embedded System Design Curriculum. In: 
IECONô2005 ï The 31st Annual Conference of the IEEE Industrial Electronics Society, 06-10 Nov 2005, 
Raleigh, North Carolina, USA. Indexed at ISI Web of Science. 

13. Lino, Rui and Gomes, Luís. 2005. Detecção de falhas de sensores em sistemas de automação 
utilizando redes de Petri. In: Terceiras Jornadas de Engenharia de Electrónica e Telecomunicações e 
de Computadores (JETCô05), 17-18 Nov 2005, Lisboa. 

14. Gomes, Luís and Barros, João and Costa, Anikó and Pais, Rui and Moutinho, Filipe. 2005. Towards 
Usage of Formal methods within Embedded Systems Co-design. In: ETFAô2005 - 10th International 
Conference on Emergent Technologies and Factory Automation, 19-22 Sept 2005, Catania, Italy. 
Indexed at ISI Web of Science. 

15. Pais, Rui and Barros, João and Gomes, Luís. 2005. A Tool for Tailored Code Generation from Petri Net 
Models. In: ETFAô2005 - 10th International Conference on Emergent Technologies and Factory 
Automation, 19-22 Sept 2005, Catania, Italy. Indexed at ISI Web of Science. 
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16. Gomes, Luís. 2005. On conflict resolution in Petri nets models through model structuring and 
composition. In: INDINô2005 ï 3rd IEEE International Conference on Industrial Informatics, 10-12 Aug 
2005, Perth, Austrália. Indexed at ISI Web of Science. 

17. Gomes, Luís and Costa, Anikó. 2005. Remote laboratory support for an introductory microprocessor 
course. In: MSEô2005 ï 2005 International Conference on Microelectronic Systems Education, 12-13 
Jun 2005, Anaheim, Califórnia, USA. Indexed at ISI Web of Science. 

18. Gomes, Luís and Costa, Anikó. 2005. Teaching Formal Methods within System-on-a-Programmable-
Chip Design. In: MSEô2005 ï 2005 International Conference on Microelectronic Systems Education, 12-
13 Jun 2005, Anaheim, Califórnia, USA. Indexed at ISI Web of Science. 

19. Gomes, Luís and Costa, Anikó and Meira, Paulo. 2005. From Use Cases to building monitoring systems 
through Petri nets. In: ISIEô2005 - 2005 IEEE International Symposium on Industrial Electronics, 20-23 
Jun 2005, Dubrovnik, Croatia. Indexed at ISI Web of Science. 

20. Gomes, Luís and Costa, Anikó. 2005. Redes de Petri no ensino de sistemas digitais utilizando 
dispositivos reconfiguráveis. In: RECô2005 - Jornadas sobre Sistemas Reconfiguráveis, 21 Fev 2005, 
Faro, Portugal. 

21. Gomes, Luís and Costa, Anikó. 2005. Statechart based component partitioning in hardware/software co-
design. In: RECô2005 - Jornadas sobre Sistemas Reconfiguráveis, 21 Fev 2005, Faro, Portugal. 

22. Gomes, Luís and Barros, João and Costa, Anikó and Pais, Rui and Moutinho, Filipe. 2005. Formal 
methods for Embedded Systems Co-design: the FORDESIGN project. In: ReCoSoCô05 - Reconfigurable 
Communication-centric Systems-on-Chip, 27-29 Jun 2005, Montpellier, França. 

23. Barros, João and Gomes, Luís. 2004. A Unidirectional Transition Fusion for Coloured Petri Nets and its 
Implementation for the CPNTools. In: CPN'04 - Fifth Workshop and Tutorial on Practical Use of 
Coloured Petri Nets and the CPN Tools, 8-11 Oct 2004, Denmark. 

24. Gomes, Luís and Barros, João and Pais, Rui. 2004. From non-autonomous Petri net models to code in 
embedded systems design. In: DESDesô04 - 2nd International Workshop on Discrete-Event System 
Design, 15-17 Sept 2004, Zielona Gora, Poland. 

25. Gomes, Luís and Costa, Anikó. 2004. Statechart based embedded systems co-design. In: DESDesô04 - 
2nd International Workshop on Discrete-Event System Design, 15-17 Sept 2004, Zielona Gora, Poland. 

26. Barros, João and Gomes, Luís and Pais, Rui and Dias, Rui. 2004. From Petri nets to executable 
systems: an environment for code generation and analysis. In: ICINCOô2004 ï 1st International 
Conference on Informatics in Control, Automation and Robotics, 25-28 Aug 2004, Setúbal, Portugal. 

27. Borza, Paul N. and Scutaru, Gheorghe and Gomes, Luís and Costa, Anikó and Laszlo, Lazar. 2004. 
Implementation of a remote and virtual laboratory in the field of home appliance systems. In: VIRTUAL-
LABô2004 ï 1st International Workshop on e-learning and Virtual and Remote Laboratories, 24-25 Aug 
2004, Setubal, Portugal. 

28. Gomes, Luís and Costa, Anikó. 2004. Embedded Systems Introductory Course supported by remote 
experiments. In: VIRTUAL-LABô2004 ï 1st International Workshop on e-learning and Virtual and Remote 
Laboratories, 24-25 Aug 2004, Setúbal, Portugal. 

29. Barros, João and Gomes, Luís. 2004. Net Model Composition and Modification by Net Operations: a 
Pragmatic Approach. In: INDINô2004 ï 2nd IEEE International Conference on Industrial Informatics, 24-
26 June 2004, Berlin, Germany. Indexed at ISI Web of Science. 

30. Barros, João and Gomes, Luís. 2004. On systemôs model transformation by Petri nets. In: 
CONTROLOô2004 ï Sixth Portuguese Conference on Automatic Control, 07-09 June 2004, Faro, 
Portugal. 

31. Barros, João and Gomes, Luís. 2004. Operational PNML: Towards a PNML Support for Model 
Construction and Modification. In: Workshop on the Definition, Implementation and Application of a 
Standard Interchange Format for Petri Nets, Bolonha, Itália. 

32. Gomes, Luís and Barros, João and Lino, Rui. 2004. Addition of fault detection capabilities in automation 
applications using Petri nets. In: ISIEô04 - 2004 IEEE International Symposium on Industrial Electronics, 
04-07 May 2004, Ajjaccio, France. 

33. Gomes, Luís and Borza, Paul N. and Costa, Anikó. 2004. Home appliance systems and domotics course 
with multimedia support. In: EWME 2004; ñMicroelectronics Education - Proceedings of the 5th 
European Workshop on Microelectronics Education, 15-16 April 2004, Lausanne, Switzerland. 

34. Gomes, Luís and Costa, Anikó. 2004. Concurrent systemsô hardware design using Petri nets. In: EWME 
2004; ñMicroelectronics Education - Proceedings of the 5th European Workshop on Microelectronics 
Education, 15-16 April 2004, Lausanne, Switzerland. 

35. Gomes, Luís and Maló, Pedro and Costa, Anikó. 2004. From MSI modules to microprocessors: filling the 
gap with programmable logic devices. In: EWME 2004; ñMicroelectronics Education - Proceedings of the 
5th European Workshop on Microelectronics Education, 15-16 April 2004, Lausanne, Switzerland. 

36. Barros, João and Gomes, Luís. 2003. Actions as Activities and Activities as Petri Nets. In: 
CSDUMLô2003 ï Workshop on Critical Systems Development with UML within UMLô2003 ï Sixth 
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International Conference on the Unified Modeling Language, 20-24 Oct 2003, San Francisco, California, 
USA. 

37. Barros, João and Gomes, Luís. 2003. Towards the Support for Crosscutting Concerns in Activity 
Diagrams: a Graphical Approach. In: Fourth Workshop on Aspect-Oriented Modeling with UML within 
UMLô2003 ï Sixth International Conference on the Unified Modeling Language, 20-24 Oct 2003, San 
Francisco, California, USA. 

38. Gomes, Luís and Barros, João. 2003. On Structuring Mechanisms for Petri Nets Based System Design. 
In: ETFAô2003 ï 2003 IEEE Conference on Emerging Technologies and Factory Automation, 16-19 Sept 
2003, Lisbon, Portugal. Indexed at ISI Web of Science. 

39. Barros, João and Gomes, Luís. 2003. Modifying Petri Net Models by Means of Crosscutting Operations. 
In: ACSDô2003 - Third International Conference on Application of Concurrency to System Design, 18-20 
June 2003, Guimarães, Portugal. Indexed at ISI Web of Science. 

40. Gomes, Luís and Costa, Anikó. 2003. From Use Cases to System Implementation: Statechart Based 
Co-design. In: MEMOCODEô2003 - First ACM/IEEE Conference on Formal Methods and Programming 
Models for Codesign, 24-26 June 2003, Mont Saint-Michel, France. Indexed at ISI Web of Science. 

41. Gomes, Luís and Costa, Anikó. 2003. On Lifting of Statechart Structuring Mechanisms. In: ACSDô2003 - 
Third International Conference on Application of Concurrency to System Design, 18-20 June 2003, 
Guimarães, Portugal. Indexed at ISI Web of Science. 

Theses 

 

Publication type by Year Year     

Publication Type 2003 2004 2005 2006 Grand Total 

i) Thesis - PhD    1 1 

j) Thesis - MSc 1  3  4 

Grand Total 1  3 1 5 

Table 22 ï Theses by Line of Hosted Activity A1.2 

PhD Theses 

1. Barros, João. 2006. Modularidade em Redes de Petri. PhD thesis, (Gomes, Luís, supervisor), 
Faculdade Ciências e Tecnologia/UNL. 

MSc Theses 

1. Conceição, Paulo. 2005. Dos casos de uso às redes de Petri: uma aplicação à monitorização de 
edifícios. MSc thesis, (Gomes, Luís, supervisor), Faculdade de Ciências e Tecnologia/UNL. 

2. Lino, Rui. 2005. Detecção de falhas em sistemas de automação utilizando redes de Petri. MSc thesis, 
(Gomes, Luís, supervisor), Faculdade de Ciências e Tecnologia/UNL. 

3. Pais, Rui. 2005. Geração de Executores e Analisadores de Redes de Petri. MSc thesis, (Gomes, Luís, 
supervisor), Faculdade de Ciências e Tecnologia/UNL. 

4. Costa, Anikó. 2003. Estradogmas em Co-Design de Sistemas Embutidos. MSc thesis, (Gomes, Luís, 
supervisor), Faculdade de Ciências e Tecnologia/UNL. 

Projects 

 

1. COMPLETE (A1) (RO/04/B/F/PP-175016) - New Strategies of Competence acquisition for Lifelong Learning in Energy-
Transport-Environment Engineering  -  Dates: 01-01-2005/31-12-2007(36 months); Type: RTD; Role: Partner; Sponsor: 
EC; Programme: Leonardo da Vinci /; Funding: 170.389,33ú (16.023,33ú) 

2. EIE-Surveyor ( 225997-CP-1-2005-1-FR-ERASMUS-TN) - REFERENCE POINT FOR ELECTRICAL AND 
INFORMATION ENGINEERING IN EUROPE -  Dates: 01-10-2005/30-09-2008(36 months); Type: Network; Role: Partner; 
Sponsor: EC; Programme: SOCRATES Thematic Network/; Funding: 0,00ú (0,00ú) 

3. EUI-Net (116343-CP-1-2004-1-RO-ERASMUS-TN) - European University-Industry Network -  Dates: 01-10-2005/30-
09-2008(36 months); Type: Network; Role: Partner; Sponsor: EC; Programme: Socrates Erasmus/; Funding: 0,00ú 
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(0,00ú) 

4. FORDESIGN (POSC/EIA/61364/2004) - Formal methods for Embedded Systems Co-Design -  Dates: 01-05-2005/30-
04-2008(36 months); Type: RTD; Role: Prime Contractor; Sponsor: FCT-POSC; Programme: EIA/; Funding: 90.000,00ú 
(90.000,00ú) 

5. IDENTITY (MINERVA 229930-CP-1-2006-1-RO-MINERVA-M) -  INDIVIDUALIZED LEARNING ENHANCED BY 
VIRTUAL REALITY  -  Dates: 01-10-2006/30-09-2008(24 months); Type: RTD; Role: Partner; Sponsor: EC; Programme: 
SOCRATES/; Funding: 332.639,00ú (20.970,00ú) 

6. OPTO-ESTÉTICA () - Equipamentos para estética utilizando dispositivos opto-electrónicos -  Dates: 01-01-2004/31-12-
2007(48 months); Type: RTD; Role: Prime Contractor; Sponsor: ; Programme: /; Funding: 20.000,00ú (20.000,00ú) 

7. THEIERE-DISS (114040 - CP -1-2004-1- PT - ERASMUS ï TND) - Thematic Harmonisation in Electrical and 
Information EngineeRing in Europe- DISSemination -  Dates: 01-01-2005/31-12-2005(12 months); Type: Network; Role: 
Partner; Sponsor: EC; Programme: ERASMUS/; Funding: 0,00ú (0,00ú) 

8. VET-TREND (A1) (RO/06/B/F/NT175014) - Valorisation of an Experiment-based Training System through a 
Transnational Educational Network Development -  Dates: 01-12-2006/30-11-2008(24 months); Type: RTD; Role: Partner; 
Sponsor: EC; Programme: Leonardo da Vinci/?; Funding: 289.742,00ú (12.795,50ú) 
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3.1.5. Group A2: Microelectronic, Materials and Processes 

Membership 

PI ï Principal Investigator 

¶ Maria Manuela de Almeida Carvalho Vieira: Manuela Vieira is the head of the group. In 
1986 she received the Master of Science in Solid State Physics-Microelectronic and in 
1993 the PhD in Semiconductor Materials both from the New University of Lisbon and in 
2003 she become Professor with ñagrega­«oò in electronics by the New University of 
Lisbon. She is coordinator professor in Electronics inside the department of Electronics 
Telecommunication and Computers (ISEL. Portugal), invited associated professor 
DEEC-UNL and the head of GIAMOS/ M2P groups. She has several scientific papers 
and 20 years of experience in the field of thin films and devices, her research activities 
have been mainly related to the development of optical sensors. 

Researchers in the Group (PhD, only) within the unit 

¶ Yuriy Vygranenko 

¶ Manuel Martins Barata 

¶ Paula Louro 

Other Researchers in the Group (PhD, only) not integrated in the unit 

¶ Alessandro Fantoni 

¶ Manfred Niehus 

¶ Pedro Sanguino 

Other Researchers in the Group (non PhD) 

¶ António Maçarico PhD student 

¶ João Martins  PhD student 

¶ Miguel Fernandes PhD student 

¶ João Campos   PhD student 

¶ Vitor Fialho  PhD student 

¶ Hugo Silva  PhD student 

¶ Carlos Mendes  MSc student 

¶ André Balina  MSc student 

Group description 

The M2P group (Microelectronic Materials and Processes) has successfully undertaken joint 
research or development project programs in the field of electronic and computers and 
development of new technologies, leading to the implementation of their own facilities through 
GIAMOS/ISEL (Group in Applied Research in Microelectronic Optoelectronic and 
Sensors/Instituto Superior de Engenharia de Lisboa), where they have running several 
research projects (national and international), covering the fields of electronic materials, 
optoelectronic devices, sensors and transducers. The research group integrates nowadays 10 
Ph.D. researchers, 6 Ph.D. students and 2 technicians, having available structural, 
compositional and electro-optical characterization facilities. In the past three years the group 
produced more than 100 publications in scientific reviews, books and conference 
communications, besides 2 PhD thesis. 

The group is highly specialized in thin films materials analysis and test (structure, composition, 
static and dynamic electro-optical properties. The scientific responsible, Manuela. Vieira, has 
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been involved in several national and international projects working in the field of solar cells 
and optoelectronic devices since 1987, with several scientific, technical and strategic papers 
published. The following facilities are available: Deposition facilities: Laboratories for support of 
Semiconductor Thin Film Development using the PECVD (Plasma Enhanced Chemical 
Decomposition) techniques. Laboratories for support of Electronic, Optoelectronic and 
Microelectronic Device Processing .Characterization facilities: UV-VIS-NIR and IR 
Spectrophotometers (Shimadzu), dark/photo conductivity as a function of temperature; spectral 
response; Flying Spot Technique-FST; Photothermal Deflection Spectroscopy-PDS; Space 
Charge Limited Current-SCLC; C(T)/C(V) measurements, Coatings uniformity test-bench, 
Characterization systems for devices (IV characteristics; annealing test chambers; degradation 
tests; interface characterization; Electroluminescence)and Solar simulator for small areas. 
Spectrometers (UV, VIR, NIR, IR) and Optical Characterization Systems (I-V, C-V), Electric 
Characterization Systems, Material Testing Bench. 

In the group the following facilities are available: 

Deposition facilities: Laboratories for support of Semiconductor Thin Film Development using 
the PECVD (Plasma Enhanced Chemical Decomposition) techniques; Laboratories for support 
of Electronic, Optoelectronic and Microelectronic Device Processing. 

Characterization facilities: UV-VIS-NIR and IR Spectrophotometers (Shimadzu), dark/photo 
conductivity as a function of temperature; spectral response; Flying Spot Technique-FST; 
Photothermal Deflection Spectroscopy-PDS; Space Charge Limited Current-SCLC; C(T)/C(V) 
measurements, Coatings uniformity test-bench, Characterization systems for devices (IV 
characteristics; annealing test chambers; degradation tests; interface characterization; 
Electroluminescence)and Solar simulator for small areas. Spectrometers (UV, VIR, NIR, IR) 
and Optical Characterization Systems (I-V, C-V), Electric Characterization Systems, Material 
Testing Bench. 

Previous publications in the area 

The papers already published that constitute basic work for the above research are: 

¶ M. Vieira, M. Fernandes, J. Martins, P. Louro, R. Schwarz, and M. Schubert, ñLaser 
Scanned p-i-n Photodiode (LSP) for image detectionò IEEE Sensor Journal, 1, no.2 
(August, 2001) pp. 158-167. (IP=1.105; nºC=30) 

¶ M. Vieira, M. Fernandes, P. Louro, R. Schwarz, M. Schubert òImage capture devices based 
on p-i-n silicon carbides for biometrics applicationsò. J. Non Cryst. Solids 299-302 (2002) 
pp.1245-1249. (IP=1.477, nºC=8). 

¶ V. K.Dugaev, V. I. Litvinov, J. Barnás, and M. Vieira, ñExchange interaction and 
ferromagnetism in II-V semiconductorsò Physical Review B 67, 033201 Jan.15 (2003) pp. 
1-4. (IP=3.121, nºC=8) 

¶ V. K.Dugaev, Yu. Vygranenko, M. Vieira, V. I. Litvinov, J. Barnás, ñModelling of 
magnetically controlled Si-based optoelectronic devicesò. Physics E 16/3-4 (2003), pp. 558-
562. (IP=2.317, nº C=8) 

¶ M. Fernandes, Yu. Vygranenko, P. Louro, M. Vieira, ñNon pixelled amorphous silicon 
based color sensorsò. Physics E. 16/3-4 (2003) pp.563-567. (IP=2.317) 

¶ M. Vieira, A. Fantoni, M. Fernandes, P. Louro ,G. Lavareda, C.N. Carvalho, ñImaging 
Applications Using Multispectral Structures and an Optical Readoutò, Fourth IEEE 
International Conference on Smart Systems and Devices Hammamet (Tunisia), March 19-
22, 2007.in press 

¶ M. Vieira, Y. Vygranenko, M. Fernandes, P. Sanguino, A. Fantoni, P. Louro, R. Schwarz, 
ñPreliminary results on large area X-ray a-SiC:H multilayer detectors with optically 
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adressed readoutò 2007 MRS Spring Meeting, April 9-13, 2007 , San Francisco, CA, USA, 
in press. 

Journals 

(SCI)

Proceedings 

(ISTP)

Proceedings  

(International 

referee)

International 

Communications

National 

Communications
Total

1987 1 0 0 0 0 1

1988 1 1 1 0 4 7

1989 3 1 2 0 1 7

1990 0 2 1 0 1 4

1991 2 1 4 1 3 11

1992 0 1 4 0 4 9

1993 2 4 3 7 10 26

1994 5 6 5 2 0 18

1995 2 4 2 1 0 9

1996 4 0 1 4 3 12

1997 5 5 1 4 1 16

1998 1 3 1 8 0 13

1999 13 3 1 9 7 33

2000 8 4 9 19 0 40

2001 9 6 2 7 0 24

2002 13 9 4 17 6 49

2003 6 2 4 22 0 34

2004 12 4 5 16 0 37

2005 7 3 6 3 19

2006 15 2 4 5 1 27

2007 12 4 5 7 1 29

Total 121 65 59 135 45 425

p/year 6,05 3,25 2,95 6,75 2,25 21,25
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Goals, ongoing and planned projects, strategic development in future 

Goals 

Objectives To actively participate in research and development; to encourage our researchers 
to disseminate their research work and to develop international professional contacts in their 
respective areas of research the infrastructure built within previous or ongoing projects will be 
used and work and techniques of joint projects will be combined. To reach this goal, a group of 
experienced and young researchers was formed, covering the areas of materials and devices 
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processing; materials and devices characterization and optimization, well supported by the 
physics modelling of the devices and the corresponding software for information extraction, 
aiming to reach the expected achievements, concerning devices optimization and costs 
reduction. 

The main benefits expected are: to use the acquired know-how, in: Specialized teaching 
courses, concerning the use of deposition processes, techniques, and technical features of the 
materials and devices; to use the work to be performed, as the basis to form Ph.D. students 
involved; to train graduate people in the new process technology and to publish scientific 
papers. Training activities will allow future easier integration in the national market of electronic 
and embedded digital processing techniques. It is planed to generate spin-offs toward the 
technology transfer. Other research sectors such as: optoelectronic communications and 
electronics/optics engineering will benefit. 

Ambition of the future is to generate cross fertilization with other research lines in CTS, namely 
microelectronics circuits and systems design (front end), superconductivity devices and 
optoelectronics for telecommunications. Besides that, extending and ameliorating scientific 
results on going activities followed by incrementing the number of graduation students. All the 
activities are aimed to produce state of the art prototypes. 

As publication policy, besides to focus in top journals in the microelectronic area, we intend to 
address good journal in those areas cross fertilization is expected to occur. 

Main achievements since 1998 the group developed considerable experience in materials and 
semiconductors, namely on optoelectronics transducers and macro/micro electronics. The 
group integrates 11 Ph.D. researchers, 5 Ph.D. students and 2 technicians, having available 
structural, compositional and electro-optical characterization facilities. The main developments 
were done in semiconductors materials, optoelectronics, micro electronics and energy 
conversion. During this period sixteen research projects were successfully accomplished and 
ten additional ones are presently going on. Six more were submitted to the FCT for funding. 
Two PhD thesis were developed (one was already submitted, accepted and waiting for 
examination) and two were accomplished. The publication record refers to 144 articles in 
journals (SCI or Index to Scientific & Technical Proceedings), 50 publications in peered 
conferences (Proceedings) and 116 publications in International Congresses (Abstracts) and 
Seminars and finally 40 in national journals and conferences. The project approval success 
rate is close to 100% and the projects were rated excellent or very good. 

To overcome problems associated with CCDs or with flat-panel arrays we have proposed as a 
optical transducer a non-pixelled architecture based on a large-area optical signal and image 
processing device. Several structures are possible, single and stacked, sharing the advantage 
of not needing special photolithography techniques for patterning or complex design as 
required by the active matrix approach, resulting in low cost and high reliability devices. By 
using the existing synergies: patented deposition techniques, development and optimization of 
thin film sensors together with the experience in the field of hardware and software, several 
application using this LSP technique were developed, namely: image sensors for biometric 
applications, image and color sensors and X-ray flat detector system with a level of 
performance far above the classic film-screen and with the additional capability of real time 
digital radiography. 

Ongoing and planned projects 

¶ LAXOR: Large area X-Ray  Detectors with an optical readout POCTI/CTM/56078/2004, 
(2005- 2008) Funding: 80 000ú 

¶ OPTAR: Non linear optical effects in wide band gap semiconductorsò (2003-
2006)POCTI/FAT/48822/2002 (2003-2008); Funding: 108 000ú 




