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R&D Vision, Policy and Framework
The Fuji Electric Group positions R&D as a key area for investment to both refine distinctive core technologies and to

accelerate the launch of new products that stand out in the market. More specifically, we invest strategically in the

development of technologies that help us build new product lines and businesses; to upgrade our basic research

capabilities; and to develop devices and equipment that support the core businesses of the Fuji Electric Group. In

order to become the industry’s strongest specialist in all the fields where we are active, we have plotted a roadmap for

technological development over the medium term to guide us in fostering and strengthening our core technologies.

We also seek to improve investment efficiency by selecting business-oriented research and development themes that

are consistent with our product strategy in each business field. Additionally, we are accelerating R&D programs by

forging strategic alliances with universities and partner companies.
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R&D Roles of Fuji Electric Holdings and Operating Companies
• Fuji Electric Holdings formulates the technology development strategy for the Fuji Electric Group and optimizes R&D investment. The company also plans,

promotes and manages its own research activities (FHC Research) and research into technologies to be shared Groupwide (Group Research).

• Operating companies plan, promote and manage research necessary for supporting and growing their respective businesses (Operating Company Research).

Products Operating Company Research

Development of 
future-generation technologies

Project R&D
 (Group)

Development of technologies 
for specific products

Scope of Group Research

Scope of FHC Research

Applied research

Project R&D 
(FHC)

Basic research 
(Group)

Basic research 
(FHC)

Next-generation 
products

Improvements; 
product line expansion

Group Research FHC Research

Research

Strategic R&D into areas outside the current scope of 
business units at operating companies and new products not 
manufactured by operating companies.

R&D into new technology that affects multiple products and 
technology shared by a number of operating companies; 
R&D related to strategic technologies used in priority 
products.

R&D into groundbreaking technologies that have the 
potential to enhance the Group’s technological capabilities; 
R&D to discover and employ new principles, phenomena, 
and methods.

FHC strategically carries out research into elemental technol-
ogies and technology needed for the commercialization of 
new products where there is a high-level of complexity and a 
long-term commitment is required.

FHC strategically carries out basic research where there 
is a high-level of complexity and a long-term commitment 
is required.

In October 2003, Fuji Electric made changes to its R&D organizational framework, accompanying the move to a

pure holding company system. This included the establishment of a new company focusing on the development of

basic technologies, technologies for new product lines and businesses, technology for mainstay devices and equipment,

and new production technology. Called Fuji Electric Advanced Technology Co., Ltd., the new company integrates Fuji

Electric’s Corporate Technology Development Office, responsible for the development of IT control systems, and the

Production Technology Laboratory at Fuji Electric Corporate Research and Development Ltd., which is responsible for

basic R&D and the development of next-generation technology. Underpinned by a more responsive operational stance,

Fuji Electric Advanced Technology is working to revolutionize the approach of its team of researchers to further acceler-

ate R&D programs. As part of the transition to the holding company system, product design and development divisions

in each in-house company have come under the control of the operating companies in each field, and are actively

forging links with Fuji Electric Advanced Technology that go beyond existing levels of cooperation. The ultimate result

should be a significant contribution to the corporate value of the Fuji Electric Group.

Main Research Programs and Related Technologies
The Environment
Fuji Electric focuses on two environmental fields: water and waste treatment.

In the water treatment field, in addition to ongoing work related to existing water-purification systems, we are

channeling our efforts into the development of a new membrane water-purification system. This system completely

removes the disease-causing microorganism cryptosporidium from water supplies and reduces the energy used in the

water-management process. The system has been installed at four pilot facilities in Japan and has received certification

as a membrane filtration system for water supply infrastructure. In parallel with these efforts, we have also been

developing related specialist technologies such as a membrane rupture monitoring system. In this way, we plan to

keep building our portfolio of technologies in order to further develop our water-environment total solutions business.

In the waste treatment field, we are focusing on developing systems that convert organic waste into a usable

resource using core anaerobic methane fermentation technology. We have developed a system to control the fermentation

process to ensure optimum performance, and focused on reducing the size and cost of facilities. In addition, we have

constructed an experimental plant that uses organic leftover waste from school meals. This plant began an 18-month

trial in January 2004. Based on the results of these field tests, we plan to refine the technology and begin construction

of a full-scale fermentation plant.
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Energy & Electric Systems Group
ED&C·Drive Systems Group
Electronics Group
Retail Support Equipment & Systems Group
Research into basic and core technologies

R&D Expenditures by Segment
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 Membrane Filtration System
 for Water Purification

This system completely removes cryptosporidium and other microorganisms and contaminants
from water supplies, ensuring pure and safe potable water. By continuously measuring the level
of water-borne particles and turbidity during the filtration process, the system is able to con-
stantly monitor membrane integrity and water quality. Compared to existing high-speed filtration
systems, this system takes up less space and reduces energy consumption, operating costs
and chemical usage through greater automation.
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Information Technology
The Fuji Electric Group has taken a particular interest in the rapidly growing field of local e-government systems. Here

we are strengthening our menu of solutions by developing document management systems and digital application

systems that can be used in parallel. Going forward, we will broaden our customer base, targeting customers at the

municipal level as well as the prefectural level, aiming to play a role in the development of e-government by offering

integrated IT systems for administrative support and other areas.

Fuji Electric also offers production planning support systems to the manufacturing industry that effectively allow

users to database and utilize product design and manufacturing know-how. And by improving IT-related functions for

scheduling, manufacturing process control, warehousing management and other areas, we are developing solutions

systems for the manufacturing industry that vertically integrate production line monitoring control systems and production

management systems, both Fuji Electric Group fortes.

Services
The Fuji Electric Group has amassed a reservoir of monitoring and control technology in the industrial plant and facility

field, a traditional Fuji Electric stronghold. With capital expenditure stagnant, Fuji Electric is developing new services

outside the conventional maintenance and after-sales service areas. Now, however, we are shifting our focus from

after-sales services to facility protection and integrity services. We aim to offer total service packages that cover the

entire lifecycle of facilities. To this end, we are building call centers, commercializing online facility management data

services and developing other services. Going forward, we will accelerate this shift by developing technologies for the

optimal operation of large-scale systems and for high-speed information processing. This work will help us to create

new systems that realize manufacturing facilities and power plants that minimize energy costs.
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Roadmap for Developing Technologies for Core Products

Components
Leveraging our technologies and know-how in power semiconductors, applied power electronics products, low-voltage

circuit breakers/switching control devices and a range of other areas, we are focusing on two strategies: developing

products that stand out in the market, and renewing our commitment to a global approach. This is aimed at propelling

Fuji Electric into the leading industry position in all the product categories where it competes.

In semiconductors, we are enhancing our trench-etching technologies in order to realize further improvements

in the functionality of our power MOSFET and IGBT devices. We are also using our unique lateral trench-etching

techniques to develop power MOS devices that are more efficient in power supply switching and more compact

due to denser channel structures. These improvements are helping us to develop the next generation of power

supply control ICs. In other developments, we have created micro power supply devices that combine an inductor

and an IC inside a ferrite core. We have used these devices to make the industry’s smallest DC/DC converter.

Samples of five models of these converters have already been shipped to customers. Meanwhile, Fuji Electric has

created technology for the volume production of 600V-class reverse blocking IGBTs, direct linked-type AC/AC

converter key devices. We have used these devices in the development of experimental matrix converters, which

have demonstrated excellent performance characteristics in elevator test running. Going forward, we plan to

incorporate these devices in other products for commercialization.

In magnetic disks, we channeled our efforts into enhancing the performance of perpendicular magnetic recording

technology, which is bringing about dramatic improvements in data-storage capacity. Using this technology, Fuji

Electric has achieved the world’s highest area storage density of 170GBit per square inch. We are now aiming to

attain the 200GBit level by further extending the capabilities of this technology.

In magnetic contactors, we have created devices with world-leading compact dimensions and energy efficiency, and

in low-voltage circuit breakers, we have successfully developed new technology for the key areas of these devices,

namely the circuit breaker, short circuit monitoring and contactor components. Leveraging this technology, we are developing

a new lineup of products that meet international standards to help us capture 10% share of the global market.

2001 2002 2003 2004 2005 2006 2007
The Waste treatment Laboratory experiments for methane Establishment of pilot plant Small-scale methane fermentation plant
Environment systems fermentation technology Large-scale methane fermentation plant

Water treatment systems Low-energy waste water treatment technology
Membrane treatment pilot plant (for water purification plants)

(for waste water treatment plants)

Total water management solutions

Information e-government Document management systems for the Electronic administration and approval systems
Technology prefectural level Document management systems for the civic level

Electronic-based services for citizens

Manufacturing Manufacturing preparation support Scheduling, manufacturing process controls, inventory management etc.
solutions Vertical integration of supervisory control and production management systems

Services Manufacturing and Load prediction systems Optimization of large-scale systems
energy plants Minimum-energy cost operation systems

Components Semiconductors (IGBT) 4th generation IGBTs 5th generation IGBTs (trench devices) 6th generation IGBTs (using new construction techniques)
Development of reverse-blocking IGBT Matrix converters

Power supply ICs Development of lateral-trench MOS devices Power supply control ICs
Integrated inductor devices Micro power supply devices Multiple-output micro power supply devices

Magnetic disk 40GB 60–80GB 100GB 140GB 200GB 300–400GB
capacity/per disk

ED&C Applying international specifications to current products
1. Low-voltage

circuit breakers Advanced next-generation products for the global market

2. Switching control Increase the lineup of current products
devices Switching devices + MMS units

Advanced next-generation products for the global market

Others Vending machines IC card-compatible terminals Mobile phone-compatible terminals

Market-leading energy-saving products

Non-fluorocarbon products
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Amorphous-silicon Solar Cells
Integrated with Roof

Fuji Electric has developed a 0.5m x 4.0m prototype roof panel,
incorporating numerous amorphous-silicon solar cells attached to a metal
substrate 0.8mm thick. The panel, including the metal substrate, weighs
only 15kg, making it the industry’s lightest building material with an
integrated solar cell for its size. Field tests of the panel are now under
way in anticipation of the wider use of this kind of building material.

High-definition
Organic Light Emitting Displays

The color conversion system Fuji Electric uses in its OLEDs is more suited to high-
definition, large-size displays than existing mainstream three-color systems. By
developing multilayer wiring technology, Fuji Electric has increased the resolution of its
passive matrix-type panels from 75 pixels per inch (ppi) to 130ppi, illustrating the
superiority of color conversion panels. Efforts are now focused on applying this technology
to other types of displays.

Vending Machines
In vending machines, we are aiming to meet targets set out in the Energy Conservation Law based on the top runner

program in fiscal 2005. We have been developing new energy-saving technologies and introducing them into vending

machines for sale in fiscal 2004. As a result, we expect to meet the law’s targets in fiscal 2005. The development of

energy-saving products will continue to be a key theme. Fuji Electric also continues to push forward the development

of non-CFC refrigeration technology.

Research and Basic Technology
In materials, Fuji Electric has been focusing on the development of Organic Light Emitting Displays (OLEDs). Thanks to

design improvements to the display structure, we have achieved an 8,000-hour half-life brightness for a passive matrix-

type OLED, and achieved a marked improvement in luminous efficiency and contrast. We are now enhancing the R&D

structure and environment for this material to speed up development with the view to commercializing OLEDs.

Fuji Electric is also active in the new energy field. Here we are channeling our resources into the promising areas

of amorphous-silicon solar cells and fuel cells. We are currently accelerating development to establish new businesses

founded on these products. In amorphous-silicon solar cells, we are working toward the commercialization of glassless

modules, an area where we can leverage our strengths in lightweight technologies. Here, we have achieved a standout

success with the development of the largest solar cell module in Japan integrated with a metal roofing panel. We have

also focused on improving productivity by speeding up throughput speeds for film-formation processes, achieving a

tact time of 4 minutes for film-formation. Based on the results of accelerated life tests, our amorphous-silicon solar

cells have achieved an operating life of 20 years.
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Polymer Electrolyte Fuel Cells (PEFCs)
Technology Spotlight

Although they deliver a comparatively small output, fuel cells are
seen as an environmentally friendly method of power generation
thanks to their high generating efficiency, clean emissions and
low noise pollution. PEFCs use a polymer electrolyte membrane
as the electrolyte layer, and offer a number of key advantages,
including a high power density (power generated per unit cell
volume), a relatively low operating temperature (70°C–80°C)—
which means appropriate cell materials are easier to choose,
and the ability to work in room-temperature environments.
Because of this, numerous research projects are currently under
way, targeting automotive, household energy, cogeneration and
mobile equipment rechargeable battery applications.

Leveraging expertise gained through the successful
commercialization of phosphoric acid fuel cells, which use
phosphoric acid as the electrolyte layer, we are now focusing on
the development of PEFCs for use in household and commercial
cogeneration systems. In the year under review, we constructed
and carried out successful field tests on a second experimental
PEFC device, which cleared size, generating efficiency and other
requirements for a commercial 1kW-range power generation
system using PEFCs. We are currently working on the
development of a third device to establish durability and reliability,
with a view to developing and evaluating a generating system
that achieves significant reductions in operating costs. These
efforts illustrate our wholehearted commitment to the commer-
cialization of environmentally friendly PEFC technology.

In phosphoric acid fuel cells, devices that utilize biogas and are seen as a promising technology for realizing a

recycling-oriented society, we have completed running tests at an experimental raw garbage recycling facility. Meanwhile,

a 100kW phosphoric acid fuel cell power generation system installed at a sewage sludge recycling gas digestion

facility continues to run smoothly. In polymer electrolyte fuel cells (PEFCs), we have constructed and carried out

running tests on a second experimental device. These tests were designed to assess size, generating efficiency and

other characteristics as the first stage in the commercialization of a 1kW-range power generation system using PEFCs.

We are currently working on the development of a fully operational third device to ascertain durability and reliability,

and focusing on creating technology to significantly reduce costs.

Finally, in the development of new technologies that help us meet environmental standards, we have gathered

basic data on our proprietary lead-free solder and other environmentally friendly technologies, and conducted reliability

tests to assess their suitability. We expect to use these technologies in some of our products in the near future.




