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Creating a world-class center for “intelligence” and “technology” in the optronics
industry, and making a foundation for new industry in the Hamamatsu area

Main Results
1. Commercialization of x-ray imaging devices with energy differentiation

Thanks to joint research between Shizuoka University’s Research Institute of Electronics and Hamamatsu Photonics 
K.K., sales of an energy differentiation type 64ch CdTe radiation line sensor with 1 mm pitch commenced in October 2006
These sensors possess the unique ability to differentiate x-ray energies through a process known as photon counting 
and are expected to enjoy a wide range of applications in fields including security, nondestructive testing, and medicine.

2. The creation of a multitude of world’s firsts and world-class achievements, and rapid commercialization
A five-year period of research and development centering on image science at Shizuoka University and photomedicine 
at the Hamamatsu University School of Medicine has yielded a wide range of research achievements including a wide 
dynamic range image sensor, a time-of-flight range image sensor, a surgery navigation system, and a vision color 
image system. Two projects were adopted by the 2007 Ministry of Economy, Trade and Industry Regional 
Revitalization Consortium (framework linked with other ministries), two by the 2008 Ministry of Economy, Trade and 
Industry Research and Development Projects for Creation of Regional Innovation (for the public) and many other 
development support projects specialized in the formation of regional clusters based in Shizuoka Prefecture and 
Hamamatsu City.　Commercialization by joint research enterprises and regional businesses is rapidly underway.

3. Establishment of venture businesses originating from universities
Digital Sensation Co., Ltd. was established in 2004 and provides services utilizing multimodal content and Internet 
delivery technology.
In addition, Brookman Lab, Inc., which began as an enterprise undertaking the design of image sensors on a 
commission basis and is currently aiming to become a fabless (fabrication-less) venture business engaging in its own 
design and research, was established in 2005. Both these university-originated companies have emerged from a 
knowledge cluster.

Project Overview
In this project, we shall develop basic technology for “User-friendly, High-quality Imaging Technology.” This will be useful for tasks like: (1) reducing 
physical injuries that accompany the advent of the “car-based society” and facilitating comfortable driving, (2) accurately diagnosing disease in 
medical fields and treating diseases with fewer complaints, and (3) ensuring safety in daily life via a sophisticated security environment.
More specifically, we are developing the following through joint research by industry, universities, and the government.

1. Multi-Function Integrated Imaging Device
Next-generation imaging devices for industrial and medical use are successfully developed. These devices feature a wide dynamic range, and 
smart imaging to enable efficient acquisition of only needed image information.

2. Optical Imaging System for Medical Use
Highly functional microscope systems and operation navigation systems have been developed to observe cells and for surgical operations that will 
help support future advanced medical treatments and diagnostic techniques. In addition, imaging systems are developed that can faithfully 
reproduce colors. Those systems have functions that are indispensable for medical diagnoses.

3. Solid-state Imaging Device for X-rays and Gamma-rays
We developed camera devices and so forth which correspond to high energy radiation for non-destructive inspections and X-ray CT.

In addition, for targeting the establishment of an optoronics cluster, starting an “imaging technology industrialization society for the study," and 
organizing a subcommittee according to the theme and working group, and area original personnel training and various businesses to be able to 
advance by a setup, industrialization / manufacture by the development of a product project in particular; supporting the same.

The Aichi/Nagoya region is working to establish new businesses and industries by 
using nanotechnologies to revolutionize its manufacturing expertise

Participating Research Organizations (Bold: Core Research Organization)

Industry…Toyota Central R&D Labs., Inc., SINANEN ZEOMIC CO., LTD., Pokka Corporation, Taiyo Kagaku Co., Ltd., Moritex Corporation, BEL Japan, Inc., OSP Inc., 
          DENSO CORPORATION, Osaka Vacuum, Ltd., UNISOKU Co., Ltd., TAIYO NIPPON SANSO CORPORATION, Dowa Electronics Materials Co., Ltd., NGK INSULATORS, LTD., 
          Oki Electric Industry Co., Ltd., Shindengen Electric Manufacturing Co., Ltd., New Japan Radio Co., Ltd., ULVAC CORPORATE CENTER, Hitachi Metals, Ltd., 
          Tanaka Kikinzoku Kogyo K.K., n-Factory Co., Ltd., Advantec Toyo Kaisha, Ltd., Sanko ULVAC Co., Ltd., INAX Corporation, YUKEN INDUSTRY CO., LTD., 
          TAKEDA PRINTING CO., LTD., KATAGIRI ENGINEERING CO., LTD., COM Electronics Development Co., Ltd., NU EcoEngineering Co., Ltd., AISIN SEIKI CO., LTD., 
          Mizuno Corporation, ULVAC, Inc., MEIJO NANO CARBON Co., Ltd., etc.
Academia…Nagoya University, Nagoya Institute of Technology, Meijo University, Wakayama University 
Government…National Institute of Advanced Industrial Science and Technology, Aichi Industrial Technology Institute, Nagoya Municipal Industrial Research Institute

Core Organization　Aichi Science & Technology Foundation

Main Results
1. Implemented programs targeting the creation of a regional cluster
・The Plasma Center for Industrial Applications was established and went on line, aiming to both spread R&D
    results within this region and commercialize related technologies.
・Four university-initiated venture companies were established, and two new offices in the region were created.
   Theme-based Workshops were launched, and sustainable spreading was made to expand the use of research
   results in the region.
・Six projects were selected by the Ministry of Economy, Trade and Industry as Regional Innovation Creation R&D
   Programs and other projects, and progress was made toward the start of business operations.

2. Succeeded in developing an extremely compact sensor for direct measurement of the radicals in plasma, 
which contributes directly to the etching of semiconductors
Previously radicals could only be measured using bulky spectrophotometer equipment. However, we have 
succeeded in developing a new light source which allows measurement to be performed by a compact sensor 
probe only a few millimeters in diameter. Using this sensor, we have developed autonomic nano-etching devices 
that autonomically control the production conditions and perform hyperfine nano-machining under optimal 
conditions at all times. A venture company under this Initiative has succeeded in commercializing this device. This 
technology is expected to revolutionize semiconductor dry etching devices, where the yield is dropping as 
increasingly hyperfine structures are required.

3. Succeeded in developing an autonomic SAM manufacturing equipment which can be applied in 
wide-ranging fields
  * SAM: Self-Assembled Monolayer
SAM coatings can enable various functions, such as water-repellant or hydrophilic properties, to material surfaces. 
In cooperation with a venture company under this Initiative, we have successfully developed autonomic SAM 
manufacturing equipment which can autonomously create SAM coatings via a low-temperature and low 
environmental load process under given optimal conditions. We are now working to develop ultra water-repellent 
nano-paper with both water repellant and water resistant properties, and aim to apply this technology to resist 
materials, DNA and protein chips, and for other purposes.

4. Successful development of technology for manufacturing the GaN semiconductor epitaxial-wafers which 
enable high-efficiency power electronics devices.
We have developed a technology for growing GaN thin film crystals with minimal defects on a 4-inch silicon wafer. 
The enterprise to which this technology was transferred has established a new company and has begun supplying 
samples to the market. This technology is expected to enhance the efficiency of electrical appliances, IT devices, 
and electric automobiles.

Project Overview

We promoted a center of environmentally-friendly nanomanufacturing by exploiting the extensive industry expertise in this region which 
supports the manufacturing industries in Japan. As an example of our R&D, we have developed autonomic nanomanufacturing devices which 
can simultaneously achieve higher added-value for manufacturing and reduce the environmental load.
For this purpose, we utilized unique technology seeds of Nagoya University and the Nagoya Institute of Technology, etc. and have constructed 
the “Nagoya model” for technology transfer from universities to industries.
In order to realize sustainable development as a manufacturing center, we are also implementing wide-ranging regional projects. These include 
human resource development through means such as recruiting young researchers and conducting MOT training, providing support for 
university-initiated venture companies and small- and medium-sized enterprises, and collaborating with the Industrial Cluster Project.
Boosted by these projects, significant infrastructure advancements have been made thanks to cooperation among industry, universities, and 
government. Examples include the Plasma Nanotechnology Research Center and the Nanostructures Research Laboratory.

Participating Research Organizations (Bold: Core Research Organization)

Industry…Amelio Corporation, Alpine Electronics, Inc., IKEGAMI TSUSHINKI CO., LTD., OLYMPUS CORPORATION, Sanei Hytechs Co., Ltd,. SHARP Corporation, 
          SUZUKI Motor Corporation, Digital Sensation Co., Ltd., NALTEC, Inc., Nihon Computer Co., Ltd., NOBUO Electronics Corporation, 
          Panasonic Mobile Communications Shizuoka R&D Lab., Papa-Lab Inc., Pulstec Industrial Co., Ltd., Hitachi, Ltd., Hitachi Transport System, Ltd., FiberTech Co., Ltd. , Photron Limited,
          Fujinon Corporation, Brookman Lab, Inc., Yazaki Meter Co., Ltd., Yamatake Corporation, YAMAHA CORPORATION, Yokogawa Electric Corporation
Academia…Shizuoka University, Research Institute of Electronics, Faculty of Engineering, Faculty of Information, 
          Innovative Joint Research Center Hamamatsu University School of Medicine, Photon Medical Research Center, Faculty of Medicine
Government…Hamamatsu Technical Support Center

Core Organization　Organization for Hamamatsu Technopolis

Autonomic Nano-Etching Device

4-inch AlGaN/GaN HEMT Substrate

Autonomic SAM (Self-Assembled Monolayer) 
Manufacturing Equipment

Surgery navigation system

Wide Dynamic Range Image Sensor

Energy Differentiation Type 64ch 
CdTe Radiation Line Sensor
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Imaging Technology Industrialization
Society For The Study 
Regional companies, etc.

 (companies participating in workshop)

Coordinated support efforts towards commercialization

103 participating companies
●An introduction of the imaging technology 
   pooftah
●The acquisition support of a basic technology
   affecting the imaging technology whole

●Report and dissemination of Industry/academy 
   joint research results
●Consideration of new applications
●Formations for joint development by product, 
   commercialization support　　Gathering and organization
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IT Nanotech/MaterialsEnvironmentLife Sciences IT Nanotech/MaterialsEnvironmentLife SciencesHamamatsu (Fiscal Year 2002-2006)

Hamamatsu Optronics Cluster

Aichi/Nagoya (Fiscal Year 2003-2007)

Nagoya Nano-Technology Manufacturing Cluster

Hamamatsu Optronics Cluster


