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Summary of the project

Up to now, the development of MEMS technology in Japan has focused primarily on single-function
MEMS devices created through three-dimensional microstructure processing. Accordingly, what is
needed now is further systematic accumulation and organization of scientific and technical
knowledge relating to the basic manufacturing technology for highly integrated, complex MEMS,
for which future growth is anticipated.

The purpose of this research and development project was to provide support for the engineers in
various industrial fields working to develop advanced MEMS. This was done by compiling a fine
MEMS knowledge database for the systematic collection and organization of findings, research
achievements and other knowledge data relating to manufacturing technology, obtained through
research and development for all of the research topics of the Highly Integrated, Complex MEMS
Production Technology Development Project (Fine MEMS Project), as well as the key knowledge
data obtained through research and development achievements at universities that possess
outstanding knowledge in this field.

Following the completion of the project, this knowledge database will be made available throughout
the industrial world in Japan via the Internet. Moreover, to ensure its effective dissemination, the
database will be added to the Open Network Engineering System for MEMS (*MemsONE”)
achieved as a result of the project for a Computer-Aided Engineering System for MEMS.

Achievement of the project

-Collection and organization of knowledge data relating to highly integrated, complex MEMS
manufacturing technology

A database of knowledge data (1,557 items), classified in terms of the research keywords for this
project, has been systematically compiled. The database comprises the research and development
achievements (research data, scientific knowledge and bibliographical information) of the entities,
both commissioned entities and grant recipients, that participated in Fine MEMS Project, as well as
the achievements of research and development projects re-commissioned to universities and the
presentation papers, technical literature etc. collected by the Micromachine Center from academic
societies and the like both at home and abroad. Moreover, a study was conducted of domestic
laid-open patents from 2000 and thereafter, in addition to patents registered in the United States and
international applications published under the Patent Cooperation Treaty (PCT). The 4,574 patents
selected in the study were classified according to the research and development categories of this
project to compile a database of patent information relating to the project. An information packet has
also been prepared based on an analysis of the patent application trends of major companies and
research institutions, focusing on the areas of MEMS/semiconductor integration and multiple

MEMS integration technologies for which many patent applications have been filed.



This information has also been compiled in database form.

- Knowledge data research and development

To supplement the knowledge data relating to the content of grant project research, the following
research and development projects were re-commissioned to university research laboratories, and the
knowledge data achieved as a result (456 items) were collected and compiled in database form.

1) Research and development on knowledge database regarding MEMS/semiconductor process and
monolithic-integrated-fabrication technology

2) Research and development on knowledge database regarding analytical techniques for highly
integrated MEMS

3) Research and development on knowledge database regarding highly integrated interconnect
(wiring) technologies for MEMS/semiconductors

4) Research and development on knowledge database regarding multilevel interconnect technologies
for MEMS/MEMS

5) Research and development on knowledge database regarding coupling technologies for
MEMS/MEMS

- Construction of a knowledge database for highly integrated and complex MEMS

To create an easy-to-use environment for researchers and engineers working in the area of highly
integrated, complex MEMS, one that allows knowledge data to be freely added and revised, a
knowledge database was constructed using the web browser and MediaWiki system that allows
multiple users to freely contribute and view knowledge data on the Internet. A database system and
input, display and search functions were developed to enable and assist the systematic storage of
knowledge data. Trial operation as a knowledge data collection system was begun for the purpose of
verifying the design and improving functions and ease of use. The data collection system was also
equipped with general user login and account creation functions as well as terms of use and
guidelines. The result is a database of knowledge relating to highly integrated, complex MEMS that
is available for use by the general public. The creation of data conversion tools also enabled
completion of the conversion to MemsONE knowledge data format of the knowledge data gathered
in the course of this project.

Future plan

The Fine MEMS Knowledge Database constructed in this project will be made publicly available on
the Internet to encourage use of the database as a part of Japan's industrial infrastructure. Use of the
database will also be promoted at the Exhibition Micromachine/MEMS and other venues. In
addition, a committee tentatively called the MEMSPedia Compilation Committee, made up of
researchers participating in the project and other knowledgeable persons will be established to work

for further enhancement of the database.
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