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1. Abstract

We are aiming at fusion of silicon-based nanodevice,
circuit and chip-architecture research for the basic
construction of integrated systems with high-level
recognition and learning functionality. For this purpose
interactive concurrent research is being undertaken.
This cooperative research brings up independent
researchers who are capable of advanced, visionary
and well reflecting research in a broad range of fields.

2. Intreduction

In the next decade, silicon integration technology
will remzin the main stream of the industries
micro-fabrication  technology. For taking the
leadership in this field, research for an evolutionary
technology development is essential. Furthermore,
development of a large-scale and flexible integrated
information processing system is required through a
joint research in the engineering fields of data and
picture processing. Thus independent specialists and
leaders in three different fields (process and device
development, modeling combining circuits and
technologizs, and circuits development) are working
together to fulfill the requirements.

3. Basic Idea and Objectives

Cooperative research  between all elementary
technologizs of silicon integrated circuits at the
world's top level will be undertaken as shown in Fig. 1.
Through  the cooperation,  evolutionary
development of new future main-stream technology
will be realized. Thus the main goal is the
development of basic technologies for: the fusion of
system, circuit, device-modeling and
device-fabrication research; wireless and light
interconnections; vertical transistors as well as systems
with high-level recognition and learning capabilities.
Mot only technology advancements, but through
industrial promotion, a contribution to the information
society will be made by this process of
center-of-excellence formation. Furthermore,
highly-capable human resources will be brought up by
the practical education in research and development.
Thus training of new specialists and leaders who are
geared towards broad interacting fields is also our

Fax:-+81-824-22-7195  E-mail: iwagddsl.hiroshima-u.acjp

objectives.

Following are Objectives as Summarized in Fig. 1:

|. Merging and Unification of R&D on silicon-based
system, circuit, device-modeling and
device-fabrication (Figs. 2 and 3)

2. Solution of the 3-dimensional-integration problems
by wireless integration technology (Figs. 4 and 5)

3. Realization of integrated systems with high-level
recognition and lzarning capabilitizs by innovative
circuits and architectures (Figs. 6 and 7)

4, Plans for Formation of Research
The objectives are investigated in parallel in three
independent fields at the beginning, ard merged a year
after a year (see Fig. 2). Following are overview of our
development plan:

2002- Extension of the worldwide top-level
basic-technology position. Accelerated fusion of
the research activities of the program’s three
research pillars. Young program-member research
proposals: Start of 2 cooperative projects on
devices and modeling.

2003- Expansion of the cooperative research between the
research fields. Promotion of research on wireless
interconnects between chips. Young
program-member research proposals: 2 additional
cooperative projects between the device and
circuit/system fields.

2004- Upgrading of the technology level in the
light-interconnect and functional-memory fields to
introduce them as new elementary technologies
for integrated circuits.

2005- Highly efficient method for integrated device and
circuit design. Basic 3-dimensional design
technology for integrated circuit (vertical device)
and electrical/optical integration.

2006- Establishment of the research-field organization
and future-plan decision. Organizational fusion of
the hard/software fields for nanodevice integration
and high-level recognition.
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