






■ Research Themes

Contents of the Project Contents of the Project

Base project (2) Further emphasis on human resources development

Local human resources development projects 

Training courses for embedded software engineers 

In the Fukuoka and Kitakyushu areas, effor ts to foster engineers in the system LSI field have been made jointly by industries, 
academia and the government, including the College of System LSI, Fukuoka. Additionally, the project aims to open new 
courses to train embedded sof tware engineers. With the cooperation of the Car Electronics Center in Kitakyushu Science & 
Research Park, the courses will become a major supplier of LSI-related human resources. We are stepping up the integrated 
training system, which will include students ranging from new employees to design leaders as well as engineers coming from 
abroad.

College of System LSI, Fukuoka
Established through the cooperation of industry, academia, and government, the college offers 
courses for the training of system LSI design engineers. In addition to these specialized courses, the 
college also offers basic training for new employees.

Hibikino Semiconductor Academy
The academy offers comprehensive yet practical courses on analog technology-based design, 
production and testing to employed members of the society as well as students.

Kyushu University System LSI Research Center
The center offers tra ining to design leaders through the Q-shu Universi ty Hardware/Sof tware 
Borderless System Design Education Program (QUBE).

Kyushu Institute of Technology
The institute holds technology-related seminars for the training of company engineers and members 
of the general public.

Waseda University
The university conducts the International Research and Education Center for Ambient SoC Project.
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IT2ET
course

Basic 
program 

Advanced 
program 

Basic course

Common
course

Applied course

【To develop human resources for embedded software technology】
  “Summary of the embedded software industry”
【Trial practice of embedded software development

  (incl. the use of an embedded microcomputer kit)】
  “Training for beginners using embedded software”

【To acquire skills based on basic knowledge】
  “Electrical and electronic engineering /machine and control engineering”
  “Software engineering”
  “Extended practice of embedded software development using an 
    embedded microcomputer kit”

【To foster development leaders of embedded systems】
  “Management of embedded software projects”
  “Methodology of embedded software development”

【To develop projects in different application fields】
 “Automotive” “Communications” “Robotics”
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R&D of ICT Application LSI IP and Its Cutting-edge Design 
Technology

R&D of State Transition Matrix Model Checking Technology 
for Automotive Embedded Software

Development of MIMO-MESH Point

R&D of Engine/Cruise Control Systems for Next-generation Automobiles 

(Low-environment Burden / Traffic-jam Avoidance / Fuel-saving)

R&D of Digital Cinema Streaming System over Wireless 
Mesh Network

Construction of Next-generation Social Information 
Infrastructure in the Years of Digital Convergence

Intelligent Sensor LSI for Safety

R&D of Safety Sensor Systems Utilizing Vehicle-installed 
Cameras

R&D of Intelligent Sensing Technology Using Visual 
Images and Microwave Range-profiles

R&D of Bioelectronics Technologies for Safety and 
Security and Its Applications for Sensing

R&D of High-performance Technology for Biomarker 
Sensing 

R&D of Technologies for Conversion to High-sensitive and 
Systematized MEMS Sensor Devices

R&D of Multi-sensory Bio-composite Materials Utilizing 
the Structures and Functions of Living Organisms

R&D of the Mechanism and Control Technologies of 
Autonomous Mobile/Working Robots

R&D of System Integration Platforms

R&D of High-yield Platform for LSI Circuits

Inter-chip Micro-connection Technology Driving System 
LSI for Hetero-function Integration

R&D on the Synthesis of High-speed Pattern Matching 
Circuits and Their Applications

R&D of Mixed-signal LSI IP and Its Cutting-edge Design 
Technologies

R&D of the Basic Technology for Creating Advanced 
Functional Si Devices for Car Electronics

R&D of High-performance Packaging Technology and LSI 
Application Utilizing Polymer Nano-composite

R&D of High-performance Nanotech Inorganic Materials 
and LSI Application

(Professor, Graduate School of Information 
Science and Electrical Engineering, Kyushu 
University)

(Associate Professor,  Graduate School  of  
Information Science and Electrical Engineering, 
Kyushu University)

(Professor, Faculty of Computer Science and 
Sys tem Eng ineer ing ,  Kyushu  Ins t i tu te  o f  
Technology)

(Associate Professor,  Graduate School  of  
Information Science and Electrical Engineering, 
Kyushu University)

(Professor, Center for Microelectronic System, 
Kyushu Institute of Technology)

(Professor, Faculty of Computer Science and  
Sys tem Eng ineer ing ,  Kyushu  Ins t i tu te  o f  
Technology)

(Professor, Graduate School of Life Science and 
Systems Engineer ing,  Kyushu Inst i tu te of  
Technology)

(Professor, Graduate School of Information, 
Production, & Systems, Waseda University)

(Professor, Graduate School of Information, 
Production & Systems, Waseda University)

(Professor, Art, Science & Technology Center for 
Cooperative Research, Kyushu University)

(Professor, Graduate School of Life Science & 
Systems Engineer ing,  Kyushu Inst i tu te of  
Technology)

(Professor, Faculty of Engineering, Kyushu 
Institute of Technology)

(Professor, Faculty of Information Science and  
Electrical Engineering, Kyushu University)

(Professor, Faculty of Engineering, Kyushu 
Institute of Technology)

(Professor, Graduate School of Information, 
Production, & Systems, Waseda University)

(Professor, Faculty of Environmental Engineering, 
The University of Kitakyushu)

(Associate Professor, Graduate School of Life 
Science & Systems Engineering, Kyushu Institute 
of Technology)

(Professor, Faculty of Engineering, Fukuoka 
University)

(Professor, Faculty of Computer Science and 
Systems Engineer ing,  Kyushu Inst i tu te of  
Technology)

(Professor, Graduate School of Information 
Science and Electrical Engineering, Kyushu 
University)

(Professor, Faculty of Computer Science and 
Systems Engineer ing,  Kyushu Inst i tu te of  
Technology)

(Professor, Graduate School of Information, 
Production & Systems, Waseda University)

（1）

（2）

（3）

（4）

（5）

（6）

（7）

（8）

（9）

（10）

（11）

（12）

（13）

（14）

（15）

（16）

（17）

（18）

（19）

（20）

（21）

（22）

Field of 
focus

Type of 
System LSI Research theme Project manager

Automotive
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Advanced
Packaging

Advanced
Design IP

Advanced 
Material

Bio/MEMS
Sensors

ICT

Embedded 
Software

LSI Design &
 Packaging Technology

Device Application
Fundam

ental Technology



Gyeonggi (Korea)

Hsinchu (Taiwan)

Bangalore (India)

Shanghai

Beijing

Hong Kong

Singapore

Expansion Program (program for the promotion of international collaborations with Asia and beyond) 

Accelerating the creation of the hub by ensuring international core competency and leadership through exchange and collaboration
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1. Enhanced international joint 

 R&D through exchange 

 among researchers

2. Feasibility studies carried out 

 through feedback regarding 

 research results and others

3. Organization of international 

 trade fairs and workshops

・ International Science and Technology Coordinator
・ International Business Matching Coordinator 
・International Science and Technology Manager 

Public organizations

・International Business and 

 Tourism Promotion Division, 

 Department of Commerce and 

 Industry, Fukuoka Prefecture

・Overseas offices of prefectural 

 and other governments 

 (Shanghai, Dalian, Hong Kong, 

 Seoul, Germany, etc.)

・Japan External Trade 

 Organization (JETRO)

・Kyushu Economic Research 

 Center and others

Academic and technological organizations

・Japan Electronics and Information 

 Technology Industries 

 Association (JEITA)

・Semiconductor Industry Research 

 Institute Japan (SIRIJ)

・Semiconductor Technology 

 Academic Research Center (STARC)

・Association of Super-Advanced 

 Electronics Technologies (ASET)

・Japan Institute of Electronics 

 Packaging (JIEP)

・ International deployment of research results
・ Promotion of international joint research 
 as well as intellectual property 
 distribution and business deployment

Through the creation of business models,
 ・promote mutual, direct investment
 ・exchange the world’s latest information

・ Creation of international core competency

・ Creation of the Advanced System LSI 

 Technology Development Hub featuring 

 international leadership and advantages

Internationalization Team
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Results of the Knowledge 
Cluster Initiative 

(in its first and second stages)

Technological seeds and
 results from outside 
the Fukuoka region

(represented by Megumi Takata,  Associate Professor of Kyushu University)

Invitation of 
researchers 

We work to fur ther strengthen collaborative ties among areas of the Silicon Sea Belt by implementing international joint R&D with research 

institutes in these areas through the full use of a network we built. This network is made up of associations of the semiconductor industry and  

other groups in these areas. More specifically, through the launch of the Internationalization Team, we invite researchers from abroad to 

conduct international joint research, and we promote direct, mutual investment and exchange of the world’s latest information in hopes of 

accelerating the creation of the Fukuoka Advanced System LSI Technology Development Hub, which features international leadership and 

numerous advantages.

IBC Co., Ltd.    WALTS Co., Ltd.    NEC Micro Systems, LTD    CATS Co., Ltd.    Jedat Innovation Inc.    Central Uni Co., Ltd.
Denso Corporation    Toshiba Semiconductor Company    Toyota Motor Corporation    Nakaya Microdevices Corporation  
Nissan Motor Co., Ltd.    Vitec System Engineering Inc.    Mazda Motor Corporation    Miyazaki Oki Electric Co., Ltd.
Renesas Technology Corp.    Radrix Co., Ltd.    RoboPlus Hibikino CO., LTD      and others (Total: 63 companies)

Kyushu University    Fukuoka Institute of Technology    University of Kitakyushu    Fukuoka University    Waseda University
and others (Total: 20 universit ies)

Fukuoka Industrial Technology Center    Fukuoka Industry, Science & Technology Foundation      and others (Total: 4 organizations)

Contents of the Project Contents of the Project

Expansion Program  Further Internationalization

　Organization of Cluster’s Head Office

　Core Organization

President Wataru Aso  (Governor of Fukuoka Prefecture)

Human Resources Development Coordinator Kazuyuki Hirakawa  (Fukuoka Industry, Science, and Technology Foundation)

Leader of Expansion Program Megumi Takata  (Associate Professor of the Intellectual Property Management Center, Kyushu University)

International Science and Technology Coordinator Akihiro Kawaguchi (Fukuoka Industry, Science, and Technology Foundation)

Project Director Eisaku Ohtsuru  (Fukuoka Industry, Science, and Technology Foundation)

Consultant Toyoki Kunitake  (Vice President, Kitakyushu Foundation for the Advancement of Industry, Science and Technology)

Deputy Chief Scientist

Yukitaka Murakami (Trustee (Vice President), Kyushu University)

Yasunori Matsufuji  (Vice President , The University of Kitakyushu)

Yuji Oie (Dean of Faculty of Computer Science and Systems Engineering, Kyushu Institute of Technology)

Deputy Project Director
Tomotsugu Rikitake  (Fukuoka Industry, Science, and  Technology Foundation)

Reiji Oda  (Kitakyushu Foundation for the Advancement of Industry, Science and Technology)

Science and Technology 
Coordinator

Masato Tsuru  (Fukuoka Industry, Science, and Technology Foundation)

Toshihiko Ohta  (Kitakyushu Foundation for the Advancement of Industry, Science and Technology)

Yoshikazu Mikuriya  (Kitakyushu Foundation for the Advancement of Industry, Science and Technology)

Tatsunori Murai  (Kitakyushu Foundation for the Advancement of Industry, Science and Technology)

■ Project Promotion Committee

■ Participating Research Organizations (87 organizations)

【Industry】

【Academia】

【Government】

The Promotion Committee for the Fukuoka System LSI Technology Development Hub 
<Office: Fukuoka Industry, Science & Technology Foundation (Fukuoka IST)>

Knowledge Cluster Strategy Head Office (Core organization: Fukuoka IST)

President

Project Director

Deputy Project Director

Chief Scientist

Deputy Chief Scientist

Science and Technology Coordinator

Human Resources 
Development Coordinator

Human Resources Development 
(Training Program for 
Embedded Software Engineers)

International Science and 
Technology Coordinator

Project Promotion Committee

General Assembly

Administrative Body

Basic Projects

Research and Development (R&D)

Fukuoka Industry, Science & Technology Foundation (Fukuoka IST)

Cooperative Support Organizations 
Kitakyushu Foundation of 

the Advancement of Industry, 
Science and Technology (FAIS)

Collaboration

Kyushu Silicon 
Cluster Project 
(Industrial 
Cluster Project)

External 
Evaluation 
Committee

Expansion Program
(program to promote international 
collaborations with Asia and beyond)

Collaboration

Chief Scientist Hiroto Yasuura  (Trustee (Vice President), Kyushu University)
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Small-and-medium-sized companies

Large-sized companies

◇Breakdown of company locations
 ・Fukuoka City 71
 ・Kitakyushu City 42
 ・Iizuka City 2
 ・Others 2

Measures and Results of the First Stage of the Project (2002-2006)Measures and Results of the First Stage of the Project (2002-2006)

■ Technological contributions

Implementation summary

Main research results

In the Silicon Sea Belt Fukuoka Project, we have implemented activities to develop system LSI-related human resources, to carry 

out R&D, to create and support venture businesses, to promote exchange and collaboration, and to promote the cluster in order to 

create a hub that will be located in Fukuoka Prefecture and serve Asia’s system LSI design & development. With the project, the 

cities of Fukuoka and Kitakyushu were selected to be sites for the implementation of the Knowledge Cluster Initiative (in its first 

stage) by the Ministry of Education, Culture, Sports, Science & Technology (MEXT), and in these cities, the “Kyushu Wide-area 

Cluster” project was carried out between 2002 and 2006. 

The group led by Fukuoka University participated in the R&D for the “establishment of SiP 

module design technology” and created an EDA tool for designing high-frequency SiP (System in 

Package). The tool allows the simultaneous performance of comprehensive design and the 

carrying out of EMF and thermal analysis. The standard substrate and special TEG chip were 

developed for the evaluation of parameters for SiP substrates and the adhesion state when IC 

chips are mounted. Based on the results, SIPOS (System Integration Platform Organization 

Standards) was established so that the standardization of SiP substrates could be promoted. 

■ In the Fukuoka area, research was conducted on system LSI application technology, system LSI architecture and technology to support 

system LSI design. This research led to the development of key technologies for system LSI.

■ In the Kitakyushu Science and Research Park area a new environment-based industrial field in which semiconductors will be applied in the 

future has been created through the use of system LSI technology and nano-size sensor technology.

■ Social contributions
■ Clustering of companies

The number of system LSI-related companies in 

Fukuoka Prefecture rose to 110, five times more 

than the initial number. These companies are 

located mainly in the Fukuoka and Kitakyushu 

Science and Research Park areas. 

■ Human resources development

In the Fukuoka and Kitakyushu Science and 

Research Park areas, we have trained a total of 

approximately 4,000 system LSI development 

engineers (results from fiscal 2001-2006). 

Development of an EDA tool, standard substrate and TEG chip for SiP design

The group led by Kyushu University took part in a project for the “development of embedded software 

development technology”. In order to improve the reliability of the company’s embedded software 

development, they examined and developed technologies used to detect problems with state transition 

tables, which are becoming larger and more complicated. The group successfully developed a state 

transition table model test tool called Garakabu. This tool interfaces with the CASE tool ZIPC of CATS 

CO.,LTD. CATS, a partner in the research, set up a research office in the Fukuoka Institute of System 

LSI Design Industry.

Successful development of tool for embedded software interfacing with commercial software 

The group led by Kyushu University tackled the R&D on the theme of the “development of 

system LSIs with ultra-low power consumption for mobile applications.” Through the 

research on the drastic reduction of the size and power consumption of the system LSI for 

wireless communication, the group developed an ultra-mini antenna with 80% less antenna 

area as well as a filter and matching functions by using a CPW (coplanar wave guide).

Successful development of ultra-miniature wireless communication antenna

The compression of moving images requires a large number of calculations and, as a result, 

necessitates a large amount of electricity. Focusing on the research theme of “Application SoC,” 

the collaborative team from the Fukuoka and Kitakyushu areas led by Waseda University sought 

a way to compress moving images with less calculation. The team designed and developed an 

LSI for moving image compression that consumes less than 1/5 of the electricity required by the 

conventional method. Its commercialization is anticipated for mobile phones and network 

cameras that can capture, compress and transmit moving images.

The University of Kitakyushu and Waseda University developed their technology “seeds” for 

digital/analog mixed LSI designs, and the collaboration with Jedat Innovation Inc. 

successively commercialized an advanced simulator, an automatic device-level placer, an 

analog compactor and generator pair transistors.

Development of tools for digital/analog mixed LSI design

A high-tech bio company, STEM Biomethod Corporation, was founded in the Venture 

Business Support Center of the Kitakyushu Science and Research Park in 2006. This 

company develops and sells unique bio-tech tools and devices using the technology seeds 

of the Kyushu Institute of Technology (micro liquid handling chips) and the University of 

Kitakyushu (spheroid/sphere/EB array chips).

The establishment of STEM Biomethod Corporation, a new startup company in Kitakyushu

In cooperation with related ministries, Waseda University and the Kyushu Institute of 

Technology jointly conducted a project for “Research on Life Extension Technology for Large 

Structures by Utilizing a Wireless Sensor Network”. The research theme, which was based 

on their technological seeds, was adopted for a regional revitalization consortium R&D 

project of the Ministry of Economy, Trade and Industry (METI). The safety and longer service 

life of bridges have gained attention in Japan, and related R&D will be promoted under an 

industrial-academic-governmental cooperation in the area. 

Research on Long Life Technology for Large Structures Using Wireless Sensor Network

Standard substrate (left) and TEG chip (right)

ZIPC (above) and Garakabu (below)

Radiation pattern of ultra-mini antenna developed

LSI for moving image compression (enlarged image)

Automatic device-level placer (AMPER)

Business Venture Support Center of Kitakyushu Science and Research Park

Bridge Inspection System

Real Running

Sensor

Data analysis,
Bridge Inspection

Development of LSI for moving image compression with reduced power consumption 

Measures and Results of the First Stage of the Project (2002-2006)
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