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1. Background - overview of Russian semiconductor design organizations

1.1. General characteristics of Russian semiconductor design sector

Russia has a proud heritage in semiconductor components electronic based miniaturized systems dating from the Soviet era. It is one of a few countries in the world to have in depth knowledge and capabilities spanning research, design and production of microelectronic and integrated circuits. This strong background forms a basis for Russia’s interest to collaborate with Europe. Russia’s considerable expertise spans across universities, design and research institutes, and industrial companies.
Following the collapse of the Soviet Union in 1991, the Russian electronics industry experienced a dramatic decline in investment and domestic demand. Since the late 1990s government support for the electronics industry has grown, but the Russian electronic industry still remains insufficiently competitive compared to the global industry and requires the restructuring, new technologies and equipment. There still exists a school for training highly skilled professionals in Russia, which is based on a unique system of polytechnic education. However, the human resources of the electronic branch are heavily depleted.

Today, the Russian electronic industry comprises about 200 organizations - 140 industry organization, and 60 scientific organizations. About 57% of parts produced by the Russian electronics industry consist of electronic based components: microchips and semiconductor devices (23%), electronic discharge devices (19%), electro vacuum devices (14%), and optoelectronic devices (1%). 
The main manufacturers of integrated circuits are Angstrem, JSC and Mikron, JSC, which are both based in Zelenograd near Moscow. Angstrem was established in 1963 as a specialized research and production complex for development and implementation of advanced IC chip manufacturing technologies. Angstrem developed the country’s first microprocessor, 4-Kbit DRAM ICs, single-chip microcomputer, 32-bit microprocessor. Today, the company’s manufacturing facilities produce 1.5-2.0 μm IC chips on 100 silicon wafers using CMOS, BiCMOS and MOS process technologies; and sub-micron (0.8 – 1.2 μm) CMOS and BiCMOS LSI and VLSI chips on 150 mm wafers using CMOS and BiCMOS technologies. Mikron designs and produces integrated circuits for various devices from electronic games, TV sets and watches to space apparatus, supercomputers and multi-dimension control systems. Mikron produces about 30,000 4” wafers monthly.

A number of Universities and Institutions have got their own “clean rooms” to produce and to conduct research and investigation. Among them are MIET, MEPHI, LETI, Taganrog Institute of Technology, Ioffe Physical Technical Institute and others. 

Russian electronics market is growing rapidly driven by national multibillion rouble projects in fields such as human healthcare, education, and construction. For example, the market size in 2008 was close to $10 billion with two thirds dependent upon federal demand and the other third from private consumers. 
The Russian government places strong emphasis on developing Russia’s R&D base in electronics and nanotechnology. The federal target programme “Development electronic component base and radioelectronics for 2008-2015”
 aims to create the industrial-technological basis for producing the new generation competitive and knowledge-intensive productions in important technologies such as air and sea transport, automotive transport, engineering and power equipment. The total programme budget is 187 billion roubles (approx 4.1 billion euro). Furthermore, the government has invested 130 billion roubles (approx 2.9 billion euro) in 2007 to establish the state corporation “RUSNANO”
. The mission of RUSNANO is to advance Russia to become a world leader in the field of nanotechnologies. The priority of RUSNANO is commercialization of nanotechnology projects with high business potential and/or social benefit. 

In recent years, Russian private investors have begun investing in the electronic industry for the first time ever. However, the new owners have not been prepared for such a complex business with its unusually long - by Russian standards – investment payback periods. 

Table 1. Russian R&D research priorities and most competitive thematic areas in semiconductor design:

	Thematic areas 
	Russian Organisations - leaders 

	Design of energy efficient electronic

systems, and thermal effect aware design
	· St Petersburg State Polytechnical University, IC Design Lab (Design of Low Power Integrated Circuits)

	Integration of heterogeneous functions:

3D, System-in-Package, Network-on-

Chip, wireless (microwave, mm-wave and

THz) systems
	· R&D Institute of Electronic Engineering, Voronezh (RF-design). 
· Ioffe Physical-Technical Institute, Russian Academy of Sciences, St.Petersburg (THz devices). 
· Moscow State Institute of Electronic Technology has a network of Multi-Access Centres (MAC) covering the full cycle of electronic production.
· Institute of Semiconductor Physics of the Russian Academy of Sciences (self-forming precise 3D nanostructures for future nanoelectronic and nanomechanical devices). 

	Methods for reuse of IP blocks, test and

verification
	· Institute of Design Problems in Microelectronics of the Russian Academy of Sciences (Test and verification). 
· Scientific and Research Institute of Microelectronic Devices (design engineering on the basis of repeated use of IP-blocks, the complete SoC design methodology). 

	Design solutions for moving the

application boundary between hardware

and software to fit performance needs
	· Research Centre "Microsystems & Development Automation" (MicroStyle, Ltd.), Moscow.

· Research Centre "Elvees" SPC (Electronic Computer and Information Systems), Zelenograd, Moscow (High level integration, digital signal processing). 

·  Platoform Ltd (software and hardware for various automated systems). 

	Reliability-aware design including

EMR/EMC requirements
	· St Petersburg State Polytechnical University, Department of Electrical Engineering Research (EMC analysis). 
· Moscow Energetics Institute (heuristic algorithm for designing multilayered commutation boards). 

	Better modelling of devices at all design

levels into circuit/system design
	· Institute of Design Problems in Microelectronics of the Russian Academy of Sciences (Models). 

	Design platforms and interfaces for

mixed/new technologies
	· IDM Ltd (multimedia computing platforms and hardware components). 

	Design for manufacturability taking into

account increased variability of new

processes
	· Research and Production Complex “Technological Centre” (impact resistance testing of polysilicon MEMS accelerometers). 

	Standardisation, including interoperability

Aspects
	· R&D Institute “Electronstandard”, St. Petersburg (standardisation). 


1.2. Strengths and weaknesses of Russian R&D in semiconductor design

Strengths and opportunities:
1. Good educational and theoretical basis of Russian specialists

2. Good contacts between Russian and European experts based on past cooperation projects 

3. Wide variety of nanoelectronic applications are being developed and introduced 

4. Comparative level of salaries of Russian experts is less than in Europe 

5. Strong Russian government support to microelectronics sector

6. Strong growth of Russian semiconductor market   

Weaknesses and threats:
1. Lack of modern technological equipment 

2. Lack of modern software resources 

3. A prolonged absence of a state strategy to develop the domestic electronic industry  

4. Russian applied science is often disconnected from industrial and market needs

5. Insufficient communication and cooperation with the foreign innovation companies
1.3. International cooperation in semiconductor design 
Foreign partners (examples):

· Moscow Institute of Electronic Technology (MIET) has the following partners: Agilent Technologies, Cadence Design Systems, Cisco Systems, Freescale Semiconductor, SolidWorks Corp, Synopsys, Mentor Graphics, Hewlett Packard. 

· Saint-Petersburg State Polytechnic University (SPbSPU) has the following partners: Karlsruhe Research Center (Germany), CNES- Le Centre National d’Etudes Spaciales (France), «Forschungzentrum Julich» (Germany), National Institute of Agriculture Research (France), Mikkeli Polytechnic Research Center (Finland), Central Ostrobothnia University of Applied Science (Finland), Istituto Nazionale di Fisica Nucleare (Italy).

· Saint Petersburg State Electrotechnical University (LETI) has agreements on co-operation with more than 30 universities in the United Kingdom, the United States, Sweden, Germany, Italy, Finland, Poland, France, China and other countries. Cooperation agreements include students and teachers exchange, joint development of educational programs, mutual implementation of research projects.
· IDM Plus - Semiconductor Manufacturing International Corp.(China); HHNEC Corp.(China); XFAB Semiconductor (Germany). 

FP7 research projects (examples):

· FP6-2004-IST-4 - DELILA - “Development of Lithography Technology for Nanoscale Structuring of Materials Using Laser Beam Interference” (01/01/2006 – 31/12/2008). Russian partner: IAP – Institute of Applied Physics, Russian Academy of Sciences. During the project, IAP had lead responsibility for the development of the multiple beam interference lithography technology. And, using the new system, the DELIA team was able to successfully fabricate high resolution nanostructures with feature sizes of ~30nm for direct writing as well as modifications of ~5nm. Web-site of the project:  http://www.delila.cf.ac.uk 
FP7 Support Actions (current):

· FP7-ICT-2009 “EU-RU.NET - Linking R&D Strategies, Foresight and Stimulation of EU-Russia Cooperation in Nanoelectronics Technology”. Russian partners: Moscow State University, Russian Academy of Sciences (RAS), St.Petersburg Electrotechnical University, Scientific Research Center for Molecular Electronics and Mikron Factory, State University – Higher School of Economics (Moscow).

· FP7-NMP-2009-1.2-4 “NANORUCER - Mapping the NANOtechnology innovation system of RUssia for preparing future Cooperation between the EU and Russia”. Russian partner: Institute for the Study of Science of RAS. 
· FP7-ICT-2009-4. «SEMIDEC – Stimulating Semiconductor Design Cooperation between Europe and Russia». Russian partners: Moscow Institute of Electronic Technology, St. Petersburg State Polytechnical University, NP Russian Technology Transfer Network.
2. Methodology of mapping research
The mapping research objectives were:
· Elaborate an overall list of public and private Russian semiconductor design organisations (including contact details for key staff) involved in research relevant to the EU’s priorities concerning semiconductor design methods, tools and standardization. 

· Design a profile template for attractively capturing the profiles of Russian semiconductor design organisations for the online database.  

· Design a questionnaire for assessing the international research cooperation potential of the Russian semiconductor design organizations. 

· Contact 50+ Russian semiconductor design organisations in order to (i) brief them on the project’s activities, (ii) assess their international research cooperation potential, and (iii) collect information in order to compile profiles on 25+ promising organisations for the online database. 

Step 1. Selection of Russian semiconductor design R&D organizations for mapping (creation of primary database of organizations, sources of information)

The project partners constituted the list of 110 research organizations and companies developing semiconductor design technologies. The following sources were used:
· own databases of the Russian project partners (SPbSPU, MIET, RTTN);

· information from website of the Russian academy of sciences (http://ras.ru/); 

· lists of participants of main Russian thematic events (conferences, forums, fairs) in electronics (microelectronics) area 
Step 2. Development of SEMIDEC thematic classification

The semiconductor design classification was developed by the project partners for the future assessment of Russian organizations collaboration potential and determination of possible areas for cooperation with European partners.

The proposed semiconductor design classification of Russian organizations (see Annex 1) is based on:
· the priorities and 7 challenges for ICT research defined in FP7 ICT Work program 2009-2010,

· target outcomes defined in FP7 Work Program 2009-2010 / Challenge 3 “Components, systems, engineering”,

· strategic research agenda of ARTEMIS,

· strategic research agenda of AENEAS,

· priorities of EUROSOI network, provided by EUROPRACTICE Consortium

· additional materials based on the Russian Federal Target program “Development of the electronic components base and radio electronics” for 2008-2015

It is a two-dimensional classification based on research and development activities in the area of semiconductor design and semiconductor design applications. The semiconductor design classification can be adjusted throughout the course of the project, depending on the results of the project investigations and outcomes.
Step 3. Development and dissemination of the questionnaire

In order to go into the informational collection requested for the further analysis, the project partners designed the Competence survey questionnaire. The questionnaire was designed in English and Russian, and was tested and validated by SEMIDEC experts. The final English version of the questionnaire is enclosed in Annex 2. 

The questionnaire included the following sections:
· Organization details (including brief description and links), 

· Information on organization’s potential for R&D cooperation in semiconductor design area (experience, projects, results), 

· Areas of R&D activities according to SEMIDEC classification, 

· Application areas of developments/competences according to SEMIDEC classification, 

· Need for support from SEMIDEC project.  
The questionnaire was sent to the short listed organizations (Annex 3) and diffused on the project web-site. The target of 25+ answered questionnaires was achieved: partners collected 29 completed questionnaires. The list of the Russian R&D organizations and companies that participated in survey is provided in Annex 4. 

Step 4. Analysis of results and preparation of Catalogue of the Russian organizations for international cooperation in semiconductor design
SEMIDEC experts have carried out the analysis of the information contained in received questionnaires, taking into account the information accessible on websites of the organizations-respondents and also the background information relevant to the general situation in Russia in the area of semiconductors design, known to experts from own contacts and sources.
The purpose of the analysis was to reveal: 
· Competences of the Russian semiconductor design R&D organizations and areas for potential cooperation (according to SEMIDEC thematic classification);
· Suggestions for FP7 projects;
· Needs for support from SEMIDEC project.
The main results of the analysis are formulated in Section 3 of the Report. More detailed information on the Catalogue of the Russian organizations for international cooperation in semiconductor design is given in Section 4 of the Report. 

3. Results (Analysis)
The Russian organizations that completed the questionnaire and expressed interest in international research cooperation can all demonstrate semiconductor design research activities and offer R&D developments / competencies for joint projects in almost all areas of the SEMIDEC classification.

Nevertheless, based on the frequency of references in the completed questionnaires, one can identify specific areas where Russian organizations show a concentration of R&D activities and particular competencies. Therefore, the establishment of partnerships with European companies and organizations (and preparation of joint projects for FP7) in these areas would seem to be the most probable. 

The greatest number of Russian organizations shows R&D activity in the areas of IC design and, to a lesser degree, System design and Process modelling. Among the types of Circuits and Systems Design, one should select, first of all, mixed IC, analogue IC, and also systems on a chip (SoC). The majority of Russian organizations work with semiconductor materials on the basis of silicon (Si). The Russian organizations use more often the following technologies: CMOS / BiCMOS, bipolar and silicon-on-insulator (SOI).

The greatest number of Russian organizations offering their developments and competencies for joint projects is in the following applied areas:
· Telecommunications, 

· Transport, safety and security, 
· Semiconductor manufacturing approaches, processes and tools. 

More detailed information is provided in Section 3.1. and in Annex 5.
Thus, the strengths of Russian semiconductor design organizations are concentrated in the above listed research and applied areas and the SEMIDEC project recommends them as priorities for partnering with Russian organisations in joint research and preparation of FP7 project proposals in the field of semiconductor design.  

Analysis of the completed questionnaires has not revealed specific research proposals of the Russian semiconductor design organizations, which are developed enough to be a basis for preparing FP7 project proposals. Some organizations have research ideas they would like to develop with international cooperation, however such ideas, as a rule, require further detailed analysis and evaluation (see Section 3.2).
3.1. Competences of the Russian semiconductor design R&D organizations and areas for potential cooperation (according to SEMIDEC thematic classification)
Analysis of the completed questionnaires has revealed the following areas in which the Russian organizations conduct R&D activities and wish to participate in international projects:
	Areas of R&D activities
	Number of organizations (total – 29)

	Circuits and Systems Design/Testing 
	

	Design areas
	

	System design 
	17

	IC-Design 
	22

	Process Modelling 
	14

	Nanotechnology devices  
	9

	Types
	

	Analog IC 
	19

	Digital IC 
	16

	Mixed IC 
	20

	SoC 
	19

	FPGA 
	12

	RF IC 
	13

	Semiconductor Materials
	

	Si 
	21

	Si/Ge 
	10

	GaAs 
	5

	GaN 
	1

	Other  
	5

	Technology  
	

	CMOS/ BiCMOS 
	21

	Bipolar 
	16

	Flexible&Hybrid boards 
	5

	SOI 
	15

	Other 
	8


Furthermore, analysis of the completed questionnaires has revealed the following applied areas in which the Russian organizations are interested to offer their developments / competencies or to find partners for joint projects:
	Applications
	Number of organizations (total – 29)

	Semiconductor manufacturing
	

	Increasing industrial process variability
	7

	Semiconductor manufacturing approaches, processes and tools
	14

	Novel process/metrology equipment and materials
	13

	Flexible, organic and large area electronics (sensors, RFID, TFTs and others)
	11

	Photonics
	7

	Energy
	

	Electro-magnetic interference, heat dissipation, energy consumption
	5

	Energy efficient electronic systems, thermal effect aware design
	12

	Autonomous energy efficient smart systems
	9

	Transport, safety and security
	18

	Telecommunications
	20

	Biomedical microsystems and smart miniaturised systems
	13

	Heterogeneous systems, integration of heterogeneous functions
	7


A full table (map) of competencies of the Russian semiconductor design R&D organizations and areas for potential cooperation is provided in Annex 5.
3.2. Suggestions for FP7 projects

The SEMIDEC survey has not revealed specific proposals of the Russian semiconductor design organizations, which are developed enough to be a basis for preparation of FP7 project proposals. This can be largely explained as being due to the relatively low level of awareness of Russian organizations about participation in FP7 projects. Besides, according to FP7 regulations, the Russian Federation is categorised a «third country» and so Russian organizations, generally speaking, cannot be coordinators of FP7 projects. 

However, research has shown that some Russian organizations have developments and ideas which could be a basis for future international research and applied projects in the field of semiconductor design, provided suitable partners in the EU can be found. Such ideas are marked in the Catalogue (see Section 4) and they, as a rule, require further detailed analysis and evaluation. The SEMIDEC project will take into account such ideas during the selection of organizations for further hands-on support, participation in brokerage events, etc.
3.3. Needs for support from SEMIDEC project

The SEMIDEC survey has revealed the following needs of Russian organizations (most frequently mentioned in questionnaires) for support connected to participation in the international research projects: 
· Reception of information on the FP7 ICT Work Programme and Calls in the area of semiconductor design.
· Search of partners for joint R&D projects. 

· Consultations on questions of preparation of applications for FP7 and search of partners for the organization of joint projects. 
Also, the majority of organizations which have sent completed questionnaires have expressed interest to subscribe to the SEMIDEC Newsletter. 
4. Catalogue of the Russian organizations for international cooperation in semiconductor design

Catalogue of the Russian organizations for international cooperation in semiconductor design (see Annex 6) contains profiles of 29 Russian R&D organizations and companies for international cooperation in semiconductor design (as noted in SEMIDEC deliverables list: D.2.1. Profiles of 25+ Russian semiconductor design organizations).
The structure of the organization profiles has been developed by experts of SEMIDEC project. Profiles contain the information received from filled questionnaires, websites of the organizations, and also from communications during verification of profiles.
Each profile includes the following sections:

1) Title, acronym and logo

2) Type (R&D organization, university, department, company…) and size (number of employees)

3) Brief description of organization (general information about organization, research and manufacturing activities; recent experience in international cooperation – 0,5 page, small photo or picture is possible)

4) R&D activities and competences in semiconductor design (R&D areas and applications according to SEMIDEC classification)
5) R&D competences suggested for international cooperation (optional) (list of proposed R&D competences or project ideas for international collaboration, potential partners – type and requirements. Max – 20 lines) 

6) Proposals (projects) for international collaboration (title; project idea; FP7 ICT Work Program and Call Identification; potential partners – type and requirements)

7) Relevant publications and links

8) Contact details (address, web-site, head of organization; contact person – title, first name, surname, position, e-mail, phone, fax, photo)
The Catalogue will be available in English via the SEMIDEC web-portal. It will also be distributed during email communications with European semiconductor design organisations. It is anticipated that the catalogue will be supplemented with additional profiles during the course of the SEMIDEC project, as a result of other organisations submitting completed profile questionnaires (e.g. following the SEMIDEC event in St Petersburg in September 2010).  
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Annex 1. Semiconductor design methods and tools classification: Assessment of EU-Russia collaboration potential

INTRODUCTION

The proposed semiconductor design classification of Russian organizations is based on:

· the priorities and 7 challenges for ICT research defined in FP7 ICT Work program 2009-2010,

· target outcomes defined in FP7 Work Program 2009-2010 / Challenge 3 “Components, systems, engineering”,

· strategic research agenda of ARTEMIS,

· strategic research agenda of AENEAS,

· priorities of EUROSOI network, provided by EUROPRACTICE Consortium

· additional materials based on the Russian Federal Target program “Development of the electronic components base and radio electronics” for 2008-2015

It is a two-dimensional classification based on research and development activities in the area of semiconductor design and semiconductor design applications. 

The semiconductor design classification will be used for the future assessment of Russian organizations collaboration potential and determination of possible areas for cooperation with European partners.

The semiconductor design classification might be adjusted throughout the course of the project, depending on the results of the project investigations and outcomes. 

SEMICONDUCTOR DESIGN METHODS AND TOOLS CLASSIFICATION

 1  R&D ACTIVITIES

 1.1  Circuits and Systems Design/Testing 

 1.1.1  Design areas

 1.1.1.1  System design

 1.1.1.2  IC-Design

 1.1.1.3  Process Modelling

 1.1.1.4  Nanotechnology devices

 1.1.2  Types

 1.1.2.1  Analogue IC

 1.1.2.2  Digital IC

 1.1.2.3  Mixed IC

 1.1.2.4  SoC

 1.1.2.5  FPGA

 1.1.2.6  RF IC

 1.1.3  Semiconductor Materials

 1.1.3.1  Si

 1.1.3.2  Si/Ge

 1.1.3.3  GaAs

 1.1.3.4  GaN

 1.1.3.5  Other 

 1.2  Technology  

 1.2.1  CMOS/ BiCMOS

 1.2.2  Bipolar

 1.2.3  Flexible&Hybrid boards

 1.2.4  SOI

 1.2.5  Other

 2  APPLICATIONS

 2.1  Semiconductor manufacturing

 2.1.1  Increasing industrial process variability

 2.1.2  Semiconductor manufacturing approaches, processes and tools

 2.1.3  Novel process/metrology equipment and materials

 2.1.4  Flexible, organic and large area electronics (sensors, RFID, TFTs and others)

 2.1.5  Photonics

 2.2  Energy

 2.2.1  Electro-magnetic interference, heat dissipation, energy consumption

 2.2.2  Energy efficient electronic systems, thermal effect aware design

 2.2.3  Autonomous energy efficient smart systems

 2.3  Transport, safety and security

 2.4  Telecommunications

 2.5  Biomedical microsystems and smart miniaturised systems

 2.6  Heterogeneous systems, integration of heterogeneous functions

Annex 2. Questionnaire template and cover letter

Questionnaire

Dear colleagues,

One of the most important SEMIDEC objectives (please see the attached note) is assistance to European and Russian organizations conducting R&D in the field of semiconductor design in initiating R&D partnerships. With this purpose, we are mapping the competencies of organizations working in the semiconductor design area and interested in the international cooperation. It is expected it will result in a database on at least 50 Russian R&D institutes (Universities, teams of developers) and 50 European ones to help organizations interested in the collaboration to find relevant partners.

For systematization of competencies, SEMIDEC developed a semiconductor design technology classification. Please use this classification when indicating your competencies (questions VI,VII of the Questionnaire).   

Thank you for your collaboration!

Organization Details

Full name of the organization:        

Acronym:
     
Number of staff (or Number of staff with degrees of Candidate and Doctor of Science):

 FORMCHECKBOX 
 - < 10 
 FORMCHECKBOX 
 - 10…30
       FORMCHECKBOX 
 - 30…80
   FORMCHECKBOX 
 - > 80

Address:       
Name of the Head of organization:
     
E-mail:       
Telephone/fax:       
Contact person (Semiconductor R&D/international projects):       
E-mail:       
Telephone/fax:       
Web-site:       
Brief description of the organization (5-10 sentences or reference to a web-site):

     
ORGANIZATION’S POTENTIAL FOR R&D COOPERATION WITH RUSSIA IN THE SEMICONDUCTOR DESIGN AREA

I. Experience of your organization (R&D) in the semiconductor design area

 FORMCHECKBOX 
 - less than 3 years      FORMCHECKBOX 
  - 3-5 years
     FORMCHECKBOX 
  - 5-10 years      FORMCHECKBOX 
  - more than 10 years

II. What do you have in the semiconductor design area from the list below: 

 FORMCHECKBOX 
 - Applied developments 
             FORMCHECKBOX 
 - Prototypes 


 FORMCHECKBOX 
 - Patents 



 FORMCHECKBOX 
 - Know-how

III. Please indicate 3-4 most significant/important projects in the semiconductor design area which has been realized by your organization or in which your organization took part (please indicate a name of the project, partners, a web-site, etc.) 

Project 1:
     
Project 2:
     
Project 3:
     
Project 4:
     
IV. R&D ACTIVITIES. Please indicate in what R&D area within semiconductor design technologies does your organization work and in what international R&D projects would you like to participate?

 FORMCHECKBOX 
 1. Circuits and Systems Design/Testing 


 FORMCHECKBOX 
 1.1. Design areas


 FORMCHECKBOX 
 1.1.1 System design


 FORMCHECKBOX 
 1.1.2. IC-Design


 FORMCHECKBOX 
 1.1.3. Process Modelling


 FORMCHECKBOX 
 1.1.4. Nanotechnology devices


 FORMCHECKBOX 
 1.2.  Types


 FORMCHECKBOX 
 1.2.1 Analog IC


 FORMCHECKBOX 
 1.2.2 Digital IC


 FORMCHECKBOX 
 1.2.3 Mixed IC


 FORMCHECKBOX 
 1.2.4 SoC


 FORMCHECKBOX 
 1.2.5 FPGA


 FORMCHECKBOX 
 1.2.6 RF IC

 FORMCHECKBOX 
 1.3.  Semiconductor Materials


 FORMCHECKBOX 
 1.3.1 Si


 FORMCHECKBOX 
 1.3.2 Si/Ge


 FORMCHECKBOX 
 1.3.3 GaAs


 FORMCHECKBOX 
 1.3.4 GaN


 FORMCHECKBOX 
 1.3.5 Other 

 FORMCHECKBOX 
 2. Technology


 FORMCHECKBOX 
 2.1 CMOS/ BiCMOS


 FORMCHECKBOX 
 2.2 Bipolar


 FORMCHECKBOX 
 2.3 Flexible&Hybrid boards


 FORMCHECKBOX 
 2.4 SOI


 FORMCHECKBOX 
 2.5 Other

V. APPLICATIONS. Please indicate for what application areas would you like to propose your developments/competencies or seek partners for collaboration?

 FORMCHECKBOX 
 3. Semiconductor manufacturing


 FORMCHECKBOX 
 3.1 Increasing industrial process variability


 FORMCHECKBOX 
 3.2 Semiconductor manufacturing approaches, processes and tools


 FORMCHECKBOX 
 3.3 Novel process/metrology equipment and materials


 FORMCHECKBOX 
 3.4 Flexible, organic and large area electronics (sensors, RFID, TFTs and others)


 FORMCHECKBOX 
 3.5 Photonics

 FORMCHECKBOX 
 4. Energy


 FORMCHECKBOX 
 4.1 Electro-magnetic interference, heat dissipation, energy consumption


 FORMCHECKBOX 
 4.2 Energy efficient electronic systems, thermal effect aware design


 FORMCHECKBOX 
 4.3 Autonomous energy efficient smart systems

 FORMCHECKBOX 
 5. Transport, safety and security

 FORMCHECKBOX 
 6. Telecommunications

 FORMCHECKBOX 
 7. Biomedical microsystems and smart miniaturised systems

 FORMCHECKBOX 
 8. Heterogeneous systems, integration of heterogeneous functions

SUPPORT FROM SEMIDEC PROJECT 

VI. What kind of support connected with participation in the projects would you like to receive from SEMIDEC team?

 FORMCHECKBOX 
 - Detail information on FP7 ICT Work Program related to semiconductor design 

 FORMCHECKBOX 
 - Consultations on FP7 proposal preparation rules and partners search for joint applications

 FORMCHECKBOX 
 - Partner search for  joint proposal preparation 

 FORMCHECKBOX 
 - Participation in Silicon-2010 conference  (6-9, July 2010, Nizhnij-Novgorod), where SEMIDEC team in partnership with conference organizers will held R&D brokerage meetings and FP7 training

 FORMCHECKBOX 
 - Support from SEMIDEC project for participation in EU R&D conferences or brokerage events aimed for FP7 partnership building 

 FORMCHECKBOX 
 - Subscription for SEMIDEC newsletter

 FORMCHECKBOX 
 - Other (please clarify):      
Annex 3. Primary database of organizations 

1. Moscow Physical Engineering Institute (MIPhI)

2. Moscow State Institute of Electronic Technology

3. Saint Petersburg University of Chemistry

4. Saint-Petersburg State Polytechnical University (SPbSPU)

5. Saint Petersburg Electrotechnical University "LETI" (ETU) 

6. St. Petersburg State University of Aerospace Technology

7. Novosibirsk State Technical University

8. Educational and electronic devices designing center under the Vladimir State University, the Department of Computer Engineering (European center of microelectronic design and education)

9. Center "Nanotechnologies" unter Institute of technology of "Southern federal university", College of Electronics and Elecrtronic Equipment Engineering

10. Design center of special-purpose IC and microsystems under  Institute of technology of "Southern federal university", the Department of Electronic Apparatuses Design

11. Tomsk State University

12. Lomonosov Moscow State University Skobeltsyn Institute of Nuclear Physics (MSU SINP)

13. Orel State Technical University

14. The R&D Institute of Precise Engineering (NIITM)

15. Lebedev Institute of Precision Mechanics and Computer Engineering, Russian Academy of Sciences (IPMCE)

16. Research technologacal center of microelectronics and submicron heterostructures under the Physical Technical Ioffe Institute 

17. State Research Center of the Russian Federation
Concern CSRI Elektropribor, JSC

18. Federal State Unitary Enterprise "Research Institute Vector"

19. SCIENTIFIC RESEARCH INSTITUTE OF ELECTRONIC ENGINEERING (IEE)

20. Institute of Semiconductor Physics RAS

21. Research Institute of Electronic and Mechanical Devices (NIIEMP)

22. Federal research and production centre 
"Nizhniy novgorod research institute of radio engineering" (NNIIRT)

23. State Research Lukin Institut of Phisical problems

24. JSC "Russian Scientific Research Institute "Electronstandart"

25. CADENCE
Moscow Representative Office of Cadence Design System Business Services LLC

26. Central Research Institut of robotics and technical cybernetics

27. JSC "Proton"

28. JSC Mikron - Scientific Research Center for Molecular Electronics and Mikron Factory 

29. JSC "SITRONICS" -SITRONICS Microelectronic Solutions

30. CJSC "ATC-Semiconductor Devices"

31. OJSC "KTC"Electronica"

32. LTD "AMEX"

33. JSC "NIITeplopribor"

34. Holding "Informtest"

35. Factory "Micron"

36. JSC "Zavod "Komponent"

37. HK JSC «NEVZ-Soyuz»

38. Krasnoznamenskiy Semiconductor Devices Factory "Arsenal"

39. JSC "OPTRON"

40. JSC ANGSREM

41. JSC "Unic IC's"

42. Research industry enterprise "PULSAR"

43. JSC Research Center "Module"

44. SCIENTIFIC AND MANUFACTURING COMPLEX "TECHNOLOGICAL CENTRE" OF MOSCOW STATE INSTITUTE OF ELECTRONIC ENGINEERING

45. LLC "Unicore Microsystems"

46. JSC "IDM-PLUS"

47. JSC "EPIEL"

48. JSC Inductry commertial company "MILANDR"

49. JSC "Design center "SOUZ"

50. JSC Research industry enterprise "SAPFIR"

51. RPC "ElVEES"

52. IDM Ltd.

53. R&D Institute of Technology and Automation of Manufacturing

54. NT-MDT

55. JSC "FREP MAY"

56. JSC "Svetlana"

57. CJSC “Svetlana- Semiconductors”

58. "Svetlana-microelectronics "

59. JSC  "Svetlana – Rost"

60. JSC "KSANF"

61. VNIIRA-NAVIGATOR Company

62. JSC "VSP-Micron"

63. Voronezhskiy Zavod Poluprovodnikovykh Priborov – Sborka Public Limited Company (VZPP – S PLC)

64. JSC "Voronezh factory of semiconductor devices - assembly"

65. RIF Corporation

66. JSC "TranElectric"

67. Federal State Unitary Enterprise and scientific production enterprise "VOSTOK" (EAST)

68. JSC "Novosibirsk factory of semiconductor devices with design office"

69. Federal State Unitary Enterprise Microelectronic Hardware Research Institute "PROGRESS"

70. JSC "Avangard"

71. INTEL

72. AMD: Advanced Micro Devices

73. Motorola

74. Motorola - SpB

75. JSC Research and Production Enterprise "ElTom"

76. Research and Production Corporation "Tomilinsky electronical plant"

77. Instrumental plant "Tenzor"

78. JSC "Exiton"

79. JSC "Development Office "Exiton"

80. JSC "Design center-Planet"

81. JSC "Orbita"

82. JSC Development Office "MEL"

83. Plant JSC "Voskhod"-KRLZ

84. JSC "Scientific-technical center of circuit and integral technologies"

85. Holding company JSC "Group - Silicium L"

86. Closed Joint Stock Company "Kremny - Group"

87. Holding company JSC "Group - Silicium L"

88. Federal State Unitary Enterprise "Russian Institute of Space Device Engineering"(FSUE "RISDE")

89. JSC "Factory RECOND"

90. JSC "Fryasinsky Factory of Power transostors" 

91. JSC Research and Production Enterprise "Physics"

92. Federal State Unitary Enterprise POLYUS Research&Development Institute

93. The federal state unitary enterprise " Scientific research institute of semiconductor elements "

94. Freescale Semiconductors

95. JSC "Electrum AV"

96. Research-And-Production Center of opto-electronic devices «OPTEL»

97. JSC "Optron-Stavropol"

98. Joint-Stock Company “Energomera Corporation” 

99. JSC Novosibirsk Electrovacuum Plant–Soyuz Holding Company

100. JSC "Research and Production Enterprise "Factory ISKRA"

101. JSC "Prohladnensky factory of semiconductor devices"

102. JSC "Saransk factory of precision devices"

103. Federal State Unitary Enterprise and scientific production enterprise "IMPULS"

104. The Russian Institute of Radionavigation and Time (RIRT)

105. JSC "State scientific research and designed Institute of raremetallic industry «GIREDMET»

106. "Orion Research-And-Production Association" a Federal State Unitary Enterprise and a State Scientific Center of the Russian Federation

107. Scientific Production Association "Physics"

108. Orion Research-And-Production Association  a Federal State Unitary Enterprise and State Scientific Center of the Russian Federation

109. JSC Ruselectronics

Annex 4. List of the Russian R&D organizations and companies, participating in survey
1. Scientific - Manufacturing Complex “Technological Centre” of Moscow State Institute of Electronic Technology, Zelenograd 

2. Vladimir State University 

3. Voronezh innovational & technological center 

4. Skobeltsyn Institute of Nuclear Physics Lomonosov Moscow State University 

5. Research Institute of Material Science and Technology, Zelenograd 

6. Research Centre "Module", JSC, Moscow 

7. Mikron, Joint Stock Company, Zelenograd 

8. National Research Nuclear University MEPhI, Department of Micro- and Nanoelectronics, Moscow 

9. National Research Nuclear University- MEPhI, Department of Electronics, Moscow 

10. Research and Production Company "Sensor IS”, LLC, Zelenograd 

11. PKK Milandr, JSC, Zelenograd 

12. Epiel Joint Stock Company, Zelenograd 

13. IDM Ltd, Zelenograd 

14. IDM-PLUS, Zelenograd 

15. Federal State Unitary Enterprise "Microelectronic Research Institute "PROGRESS", Moscow
16. Digital Solutions, LLC, SPE, Moscow 

17. Saint-Petersburg State Polytechnical University, Department of Electrical Engineering and Telecommunications 

18. Saint-Petersburg State Polytechnical University, Department of Telematics 

19. Joint-stock company Research Institute of Semiconductor Devices, Tomsk
20. Intel Labs St.Petersburg (Intel Labs department in Russia), St.Petersburg
21. IC Design Center “Alfa Cristal”, St.Petersburg
22. "Laboratory of Innovation Technology" ltd., Zelenograd
23. ELNAS, Voronezh
24. Moscow state institute of electronics and mathematics

25. Electronic VLSI Engineering and Embedded Systems Research and Development Center of Microelectronics, Zelenograd 

26. Ioffe Physical Technical Institute of Russian Academy of Science, St.Petersburg 

27. Saint Petersburg State Electrotechnical University "LETI"

28. Taganrog Institute of Technology (Southern Federal University), Center “Nanotechnologies” 
29. Nevatron, Ltd., Saint Petersburg
Annex 5. Table (map) of competencies
	 
	R&D ACTIVITIES
	APPLICATIONS 

	 
	1. Circuits and Systems Design/Testing 
	2. Technology
	3. Semiconductor manufacturing
	4. Energy
	5. Transport, safety and security
	6. Telecommunications
	7. Biomedical microsystems and smart miniaturised systems
	8. Heterogeneous systems, integration of heterogeneous functions

	 
	1.1. Design areas
	1.2.  Types
	1.3.  Semiconductor Materials
	2.1 CMOS/ BiCMOS
	2.2 Bipolar
	2.3 Flexible&Hybrid boards
	2.4 SOI
	2.5 Other
	3.1 Increasing industrial process variability
	3.2 Semiconductor manufacturing approaches, processes and tools
	3.3 Novel process/metrology equipment and materials
	3.4 Flexible, organic and large area electronics (sensors, RFID, TFTs and others)
	3.5 Photonics
	4.1 Electro-magnetic interference, heat dissipation, energy consumption
	4.2 Energy efficient electronic systems, thermal effect aware design
	4.3 Autonomous energy efficient smart systems
	
	
	
	

	 
	1.1.1 System design
	1.1.2. IC-Design
	1.1.3. Process Modelling
	1.1.4. Nanotechnology devices
	1.2.1 Analog IC
	1.2.2 Digital IC
	1.2.3 Mixed IC
	1.2.4 SoC
	1.2.5 FPGA
	1.2.6 RF IC
	1.3.1 Si
	1.3.2 Si/Ge
	1.3.3 GaAs
	1.3.4 GaN
	1.3.5 Other 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	58,6%
	75,9%
	48,3%
	31,0%
	65,5%
	55,2%
	69,0%
	65,5%
	41,4%
	44,8%
	72,4%
	34,5%
	17,2%
	3,4%
	17,2%
	72,4%
	55,2%
	17,2%
	51,7%
	27,6%
	24,1%
	48,3%
	44,8%
	37,9%
	24,1%
	17,2%
	41,4%
	31,0%
	62,1%
	69,0%
	44,8%
	24,1%

	Alfa Cristal (Saint-Petersburg)
	 
	1
	 
	 
	1
	 
	1
	1
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	1
	1
	 
	 

	Intel Labs (Saint-Petersburg )
	1
	 
	 
	 
	 
	 
	 
	1
	 
	 
	1
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	1

	Research Institute of Semiconductor Devices, JSC (Tomsk) 
	1
	1
	1
	 
	1
	 
	 
	 
	 
	1
	 
	 
	1
	 
	 
	 
	 
	 
	 
	1
	1
	1
	1
	 
	1
	 
	1
	1
	 
	 
	1
	 

	Saint-Petersburg Politechnic University (Telematic department)
	1
	1
	1
	1
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	1
	1
	 
	 
	 
	 
	1
	1
	1
	 
	 

	Saint-Petersburg Politechnic University (Department of Electrical Eng and Telecomm)
	 
	1
	 
	 
	1
	1
	1
	1
	1
	1
	 
	 
	 
	 
	 
	1
	 
	 
	1
	 
	 
	 
	 
	1
	 
	 
	 
	 
	1
	1
	 
	 

	Digital Solutions, LLC, SPE (Moscow)
	1
	1
	1
	 
	 
	1
	1
	1
	1
	 
	 
	 
	 
	 
	 
	1
	1
	1
	1
	1
	 
	1
	 
	1
	 
	1
	1
	1
	1
	1
	1
	1

	Microelectronic Research Institute "PROGRESS" (Moscow)
	1
	1
	 
	 
	1
	1
	1
	1
	 
	1
	1
	1
	 
	 
	 
	1
	1
	 
	1
	 
	 
	 
	 
	1
	 
	 
	1
	1
	1
	1
	1
	 

	IDM Ltd. (Zelenograd)
	 
	1
	 
	 
	1
	1
	1
	1
	 
	1
	1
	1
	 
	 
	 
	1
	1
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	1
	 

	IDM-PLUS (Zelenograd)
	1
	1
	 
	 
	1
	 
	1
	1
	 
	1
	1
	1
	 
	 
	 
	1
	1
	1
	1
	 
	 
	1
	 
	1
	 
	1
	1
	1
	1
	1
	1
	 

	Epiel JSC (Zelenograd)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	1
	 
	 
	1
	1
	1
	 
	1
	1
	1
	1
	1
	 
	1
	 
	 
	 
	 
	 
	 
	 

	PKK Milandr, JSC (Zelenograd)
	 
	1
	 
	 
	1
	1
	1
	1
	 
	1
	1
	 
	 
	 
	 
	1
	1
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Research and Production Company "SensorIS", LLC (Zelenograd)
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	 
	1
	1
	1
	 
	1
	 
	1
	1
	1
	1
	1
	 
	 
	 
	1
	1
	 
	1

	National Research Nuclear University, MEPhI - Nanoelectronic Dept (Moscow)
	1
	1
	1
	1
	1
	1
	1
	1
	1
	 
	1
	 
	1
	 
	1
	1
	1
	 
	 
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	National Research Nuclear University, MEPhI - Electronic Dept (Moscow)
	 
	1
	 
	 
	1
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	1
	1
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Mikron, JSC (Zelenograd)
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	 
	 
	 
	1
	1
	 
	1
	1
	 
	1
	1
	 
	 
	 
	1
	1
	1
	1
	1
	 

	Research Centre "Module", JSC (Moscow)
	1
	1
	 
	 
	 
	1
	1
	1
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	1
	 
	 

	Research Institute of Material Science and Technology (Zelenograd)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	1
	 
	 
	 
	1
	1
	 
	1
	1
	 
	1
	1
	1
	 
	1
	1
	1
	 

	Skobeltsyn Institute of Nuclear Physics, Moscow State University 
	1
	1
	1
	 
	1
	1
	1
	1
	1
	1
	1
	1
	 
	 
	 
	1
	1
	1
	 
	 
	 
	1
	 
	1
	 
	 
	 
	 
	 
	 
	1
	 

	Technological Centre of Moscow State Institute of Electronic Technology
	 
	1
	1
	 
	1
	1
	1
	 
	 
	 
	1
	 
	 
	 
	 
	1
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	1
	1

	Voronezh innovational & technological center (Voronezh)
	 
	1
	1
	 
	1
	 
	1
	1
	 
	1
	 
	 
	 
	 
	 
	1
	1
	 
	 
	 
	 
	 
	 
	1
	 
	 
	1
	1
	1
	1
	1
	 

	Vladimir State University (Vladimir)
	1
	1
	 
	 
	1
	1
	1
	1
	1
	 
	1
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	1

	Moscow state institute of electronics and mathematics
	 
	 
	1
	 
	1
	1
	1
	 
	 
	 
	1
	 
	 
	 
	1
	 
	 
	 
	1
	 
	 
	 
	1
	 
	 
	1
	1
	 
	 
	 
	 
	 

	"Elvees" R&D Center of Microelectronics (Zelenograd)
	1
	1
	 
	 
	 
	1
	 
	1
	1
	 
	1
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	1
	 
	 

	Ioffe Physical Technical Institute (Saint-Petersburg)
	 
	 
	1
	1
	 
	 
	 
	 
	 
	 
	1
	1
	1
	 
	 
	 
	 
	 
	 
	 
	 
	1
	1
	1
	1
	 
	 
	 
	 
	1
	 
	 

	Saint Petersburg State Electrotechnical University "LETI"
	1
	 
	 
	1
	 
	 
	 
	 
	1
	1
	1
	 
	 
	 
	 
	 
	1
	1
	 
	 
	1
	1
	1
	 
	 
	 
	 
	 
	1
	1
	 
	 

	Taganrog Institute of Technology (Southern Federal University)
	1
	1
	1
	1
	1
	 
	 
	 
	1
	 
	1
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	1
	 
	 
	 
	1
	 
	1
	 
	 
	 

	Laboratory of Innovation Technology, ltd. (Zelenograd)
	1
	 
	1
	1
	 
	 
	1
	1
	 
	 
	1
	1
	 
	 
	 
	 
	1
	1
	1
	 
	1
	1
	1
	1
	 
	 
	1
	1
	1
	1
	1
	1

	ELNAS (Voronezh)
	 
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	 
	1
	1
	 
	1
	 
	1
	1
	1
	 
	1
	 
	 
	 
	 
	 
	 
	 

	Nevatron, Ltd.
	1
	1
	 
	 
	1
	1
	1
	1
	 
	1
	1
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	1
	1
	1
	 


�  http://fasi.gov.ru/fcp/electro/fzp.doc


� www.rusnano.ru
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