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Connectable Clean Box with ISO Class -1 for Clean Unit System Platform (CUSP)

Keyword: Ultra high cleanliness, Assist of a coordinator in early stage, Technology transfer by venture company

L ‘ O Akira Ishibashi, Professor, Hokkaido University
I‘r’":f’oalc:;a‘m"s O Yosihisa Ohashi, President, C's TEC Co., Ltd.
| O Takashi Hata, Coordinator, Noastec Foundation

[Abstract)
Professor Ishibashi, Research Institute for Electronic Science, Hokkaido University, newly
developed a clean unit system platform (CUSP), in which provided is ultimate cleanliness
of ISO class —1, i.e., the number of all the particles being larger than 0.1 1 m in diameter is
less than 1 per 10 m3, no matter how dusty the ambient is. CUSP can be set up upon
users’ demands extensively and inexpensively like “LEGO” by connecting unit boxes,
offering not only dust-free but also bacteria/virus-free environment. A venture company,
C’s TEC, is now established to accept orders and to provide the market with the CUSPs.

[Summary of the technology transfer)
@Technological Impact
Conventional clean room/box uses a system in which fresh air is introduced through filters,
and then exhausted out of the clean room/box . Contrarily, CUSP employs a closed-system
in which the exhaust air is fed back inside through the filters continuously . CUSP achieves
ISO class -1 cleanliness, which is hundred times cleaner than that in conventional systems.

@Market Impact
CUSP requires small initial investment and low running-cost, and can be used in many

fields of precision machining, electronics, nano-bio technology and medicine. Small/medium
sized companies can use CUSP easily. The sales target of future years are listed below.
Financial year 2007 2008 2009 2010 2011
Sales (million ¥) 4.5 15 42 182 280
@Social Impact
Highly clean environment is widely required for production industries as well as for
development of science and technologies that lead to inventions. CUSP, which does not
need large rooms nor high running-cost, offers suitable circumstances for fine processing,
assembling and integration of semiconductor. Furthermore, bacteria/virus free environment
assists development of regenerative medicine and other biotechnologies.
@Special Features of the Collaboration
Hokkaido University “Research & Business Park”, managed by NOASTEC Foundation, has
an incubation facility and business coordinators. Mr. Hata, one of the coordinators, found

L this research and assisted it to establish a venture company

Project Background
Professor Ishibasi needed a company to
make a trial product. Mr. Hata, a
coordinator of NOASTEC foundation,

recognized future in the business of his
idea. He coordinates a research project.

Funding History

1.2003. NEDO Feasibility Study

2.2004. JST Feasibility Study

3.2006-7. Hokkaido University Research &
Business Park project

4.2006-7. Sapporo Venture Support
Program (Sapporo City)

Intellectual property protection

Intellectual properties ey S

+ Jpn. Pat. 3932334 (granted 30 Mar. ‘07) WPE (um)

* PCT-JP2004/008842 (f!led) Relation between number of dusts
- PCT-JP2005/017003 (filed)

! (vertical axis) and diameter of
- JP2006-080998 (filed) dusts(horizontal axis)

Commercial product
of the CUSP unit.

Inside the box, ISO
class —1 cleanness
is achieved.
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Turning point in the Project

OTo meet a suitable coordinator in early stage to attain regional consensus
QOTrial production is not only for commercialization, but also for research of Dr.

Ishibashi own, laser science. In this meaning, it is “need oriented research”.
O Expansion of uses

For more information, contact : Tsunehisa Araiso, Liaison Center, Creative Research Initiative “Sousei”, Hokkaido University, +81-11-706-7187, caster@cast.hokudai.ac.jp
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Mechanical equipment

Nanotechnology
and Development of device to produce microfiber (Supply of nonwoven fabric composed of a microfiber)
Materials
Keyword: Microfiber manufacturing device , Nonwoven fabric composed of microfiber , Application to material for medical treatment
O Akihiro Suzuki, Professor,Department of Research Interdisciplinary Graduate School of
Organizations Medicine and Engineering,National university corporation University of Yamanashi 5°
Involved O Zenju Kazama, President, Yamanashi Technology Licensing Organization Co.,LTD. -
O Masaru MitSUiShi, Chairperson, SANYOU KIKOU CO.,Ltd. Prof. A.Suzuki Pres. Z.Kazama Chair. M.Mitsuishi
[Abstract) R8s 2R e SEM of microfiber
This device developed by Prof. Suzuki enables us to made the microfiber easily irradiating Yamanashi TLO succeeded in matching ¢
the carbon dioxide gas laser to as-spun fiber, and this is convenient, compact equipment. with local businesses when having looked
This is an excellent method which can adjust to the functionality fiber as well as for a company upon Yamanashi TLO
manufacturing of a wide variety of products in small quantities. A joint research with local application for " Practical Application of

businesses has been conducted even after the end of the promotion support by NEDO. University R&D Results Project” of NEDO.

Developmgnt of this device and thg usage of the product have befen examined, and we Jé)?r?t trtéié::l!!;b%rea\t/lglr;s:ggﬁtdai? tl)rLgsi%tezs.
started taking actions for commercialization of the nonwoven fabric.

Funding History
[Summary of the technology transfer]

@Technological Impact 1.FY2002~2004, NEDO “Practical [Microfibers obtained by zone drawing

The characteristics of microfiber obtained by a carbon dioxide laser thinning method are as 2.Application of University R&D Results method]
follows. project” Nonwoven fabric
1. The microfiber obtained was the endless mircofibers with a uniform diameter. 3.JST “Patent Application Support”
2. The microfiber with the high-modulus and high-strength was obtained by drawing and 4.Selected for the university strategic
annealing the laser-thinned microfiber. project
3. The microfiber with an arbitrary diameter was prepared by varying processing conditions. .
4. The microfibres prepared by this method are most suitable for the biomedical devices and Intellectual property protection
scaffold for tissue engineering because this method does not use any solvent. Patent: domestic 2, overseas 1
5. It is possible to thin all thermoplastic polymers, an aramid fiber, an optical plastic fiber, "Extra fine fiber, the process of
and_a hollow fiber by the laser thinning apparatus. manufacture, and manufacturing device" Before annealing  After annealing
p . .
@5Social Impact . . . L etc. [Nonwoven fabric obtained was
Successful examples like this case as a result of the collaboration between the university Patent application : domestic 7, overseas?1 composed of the microfibers with a
and local businesses will be a good model for medium and small companies in the “Oriented sheath core type filament" etc. diameter of 14 m]

prefecture. Moreover, many scholars, students, and the engineers involved in to this
research and development in the university and the company ,and they greatly contributed
to development of human resources.

@ Special Features of the Collaboration

We succeeded in product development ,thanks to a wide range of collaboration such as
using the university incubation facilities as a result of collaboration with Kofu Chamber of
Commerce and receiving cooperation from Yamanashi Industrial Technology Center as well
as the collaboration among University of Yamanashi, the company and Yamanashi TLO.

Turning point in the Project

We have spent five years to see bright signs of business development in this
invention. The key to the success is that both the university and the company
continued to develop, not resigning but believing excellence of the technology.

For more information, contact : Suzuki Michio , Technology Transfer Dept. ,Yamanashi TLO Co.,Ltd , +81-55-220-8760 , tlo@kaede.clab.yamanashi.ac.jp
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Mechanical equipment
Nanotechnology

and Development of novel thin-film deposition method.

Materials

Keyword: Novel thin-film deposition method, Collaboration with device companies for technology transfer

Organizations

Involved ULVAC, Inc.

Canon-ANELVA Corporation

000

Hideki Matsumura, Professor, School of Materials Science, Japan Advanced Institute of Science and Technology

[Abstract]
A novel low temperature thin-film deposition method named "Cat-CVD method* has been
proposed, and the fundamental deposition mechanism has been clarified at Japan Advanced
Institute of Science and Technology (JAIST). Collaboration with device companies based on
the research results using Cat-CVD method led to realization of practical equipment. Also, we
have created software and documents for end-user support in using this equipment.

[Summary of the technology transfer)

@Technological Impact

* Film deposition mechanism in Cat-CVD method has been clarified and Cat-CVD
equipment have been utilized to mass-produce equipment.

* Thin-film solar cells can be fabricated with one-tenth material gases compared with
conventional method because of high efficiency of material gas use.

* Highly dense films (compared with conventional methods) can be formed by Cat-CVD
method without serious damage to substrates during deposition, so that the films formed
have high gas barrier property against moisture and oxygen.

» The application field of Cat-CVD technology has been spreading, to formation of silicon
and silicon nitride thin films, removal of organic materials by high-density hydrogen radicals,
and formation of organic films such as Poly-Tetra-Fluoro-Ethylene (PTFE).

@Social Impact

» Solar cells attract attention as an influential technology to reduce CO,, which causes global
warming. Due to global lack of crystalline silicon, which is widely used as a material in
solar cells, production of solar cells using substitute materials such as thin-film silicon is
increasing. This Cat-CVD technology contributes to reduction of material cost for
fabrication of highly-efficient solar cells substituting for fossil fuels.

« In the field of semiconductors, thin films with less hydrogen content (compared with those
formed by conventional methods) are utilized in formation of integrated circuits with long
life.

« Stacked films formed on plastic sheets have high gas barrier property, and are utilized for
packaging of foods and medicines.

Project Background

Advantages of Cat-CVD technology over
conventional methods have been announced
with the support of device companies,
resulting in joint research projects with a
number of companies related to devices,
parts, and materials.

Funding History e

- [
Cat-CVD equipment for
1.1998~2001 NEDO Project compound semiconductor devices
2.2001~2003 NEDO Development (Canon-ANELVA Corporation)
Business Project e -
Collaboration with Device 5 il

Companies

Intellectual property protection

1. Patent W02002-025712
“Heating element” JP. US. EP.
2. Patent JP3787816 “Heating element
CVD system and connection structure...”
3. Patent App.No. JP2006-172709

3. 1995~

- K -
Large-scale Cat-CVD equipment
for solar cells (ULVAC, Inc.)

: Turning point in the Project :

OContinuous scientific investigation led to understanding of deposition mechanism.

ORelated research has continued until realization of practical Cat-CVD equipment.

OCo-research with device companies was started after sufficient instruction
regarding fundamental Cat-CVD technology.

OFrequent attendance at exhibitions resulted in discovery of novel applications.

For more information, contact : Fumiaki Hotta, IP Operation Center, Japan Advanced Institute of Science and Technology (JAIST), +81-761-51-1431, ipcenter@jaist.ac.jp
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