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　A dramatic increase in the volume of electronic 
information in recent years has created a need for 
equipment with higher levels of performance in terms 
of memory and energy efficiency. For instance, nonvol-
atile memory is becoming more important as it 
enables data and other information to be retained 
when there is no power. Since its development in 
1999 of ferroelectr ic random access memory 
(FeRAM), which is capable of rewriting 100,000 times 
more data than conventional nonvolatile memory, 
Fuj i tsu and Fuj i tsu Semiconductor have been 
mass-producing advanced memory technology. This 
success is the culmination of the company’ s dedica-
tion to continuously implementing cutting-edge tech-
nology through efforts that include involvement under 
NEDO’ s project on Research and Development on 
Next-generation Ferroelectric Memory (FeRAM).
　Fujitsu and Fujitsu Semiconductor had been 
mass-producing conventional FeRAM products since 
the start of this NEDO project. With an eye toward 
even higher goals, the company’ s research and devel-
opment team applied fundamental know-how and 
expertise gained through the NEDO project to the 
further development of these products. By applying 
new mechanisms associated with circuit simulation 
and material properties, they were able to significantly 
enhance the reliability and safety of their FeRAM tech-
nology, which enabled the company to eventually 
overtake their U.S. counterparts in the rapidly growing 
semiconductor industry. Today, the majority of the 
memory chips in the global FeRAM market are manu-
factured by Japanese companies, a solid indicator that 
the time and effort invested and knowledge gained 
through the NEDO project have yielded successful 
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results. Offering highly reliable, safe and energy-effi-
cient features developed through the NEDO project, 
FeRAMs are currently used extensively in a wide vari-
ety of business and consumer applications. 
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Evaluation Technology Leads to Remarkable Improvement 
of Nonvolatile Memory Reliability
Evaluation Technology Leads to Remarkable Improvement 
of Nonvolatile Memory Reliability

・Research and Development on Next-generation Ferroelectric 
Memory (FeRAM) (FY1999‒FY2003) ,etc.

Prototype silicon board deposited with ferroelectric lead zirconate 
titanate (PZT) thin film for evaluation and research at Ishihara Lab of the 
Tokyo Institute of Technology Graduate School

Audio, games
Resume data
1) Data writing just before 
    power is turned off
2) Data reading just after 
    power is turned on

OA equipment
Counters, print management, 
communication history 
management

Digital cameras
Initial setting, correction 
settings, failure history

SSD, communication 
equipment
Log 
management

ATMs, ticket machines
Transaction history, 
backup

Measurement and 
analytical devices
Parameter settings, 
correction settings, logs

Video 
equipment
Set data

Increasing number of applications, including office automation (OA) 
equipment, digital home appliances, financial terminals and others
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　For digital cameras with automatic image stabilizers, 
high-resolution ink jet printers, automatic blood 
pressure monitors that can be easily used at home for 
the measurement of blood pressure and heart rate, 
and other digital devices, as well as automobiles and 
smart phones, many parts called Micro Electro 
Mechanical Systems (MEMS) are used.
　MEMS transfers data processed by a large-scale 
integration (LSI), the brain of a digital device, to a 
mechanical part or it measures a physical motion or 
quantity and transfers it to the LSI. It is therefore a 
kind of “moving semiconductor” which for example 
repeats switch-on/off motions mechanically at an 
ultrahigh speed. In addition, since MEMS is in a 
micro-meter size (a millionth of a meter), it can play a 
complicated and advanced mechanical role with only 
a small amount of electric power. It therefore largely 
contributes to making many digital devices smaller 
and their operation time longer. The smart phone is 
one of the products where MEMS plays a critical role.
　OMRON Corporation, known as a company of 
sensors and health equipment, joined “Micromachine 
Technology Research and Development Project” 
launched in FY1991 by the Ministry of Economy, 
Trade and Industry and NEDO and has participated in 
NEDO’s MEMS-related projects for more than 20 
years, establishing design technologies, thin-film 
lamination technologies, and highly-reliability and 
high-durability technologies.
　As a result, OMRON’s MEMS is now used for 
microphones of cellular phones and smart phones 
(about 5% phones), blood pressure monitor sensors, 
and sensors of amount of activity, and various other 
familiar products in the world. It is expected that 
further practical application of the MEMS technologies 
will develop a sensor network and contribute to the 
realization of a safe and smart society.
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Realization of Compact, Light-weight, and 
High-performance Devices with “Moving” Semiconductors
Realization of Compact, Light-weight, and 
High-performance Devices with “Moving” Semiconductors

・Micromachine Technology Research and Development Project 
(FY1991-2000) ,etc.

Pressure sensor. OMRON Corporation formally began its MEMS business 
with this product.

Acoustic sensors covering a silicon wafer for cellular phones and smart 
phones 
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Q. Why did this project start? 
The current situation surrounding Japan's manufacturing industry is getting severe due to the 

advance of the globalization and the rise of manufacturing industries in Asian countries. In this 
situation it is therefore urgent to improve the competitiveness of the manufacturing industry by 
adding higher value to products. From this viewpoint, Micro Electro Mechanical Systems (MEMS) 
technologies that would enable production of compact, high-performance, and energy-saving parts 
with high value added are expected to play a role as new fundamental technologies for Japan's 
manufacturing industry, especially in industrial fields such as information communication, medicine, 
bio-technology, and automobile. 
 

Q. What was the aim of the project? 
In the early stage of the MEMS Project, MEMS was already practically used for automobile 

acceleration sensors and ink jet printer heads. It was estimated in FY2003 that the products with 
MEMS installed had formed a domestic market of about 500 billion yen. MEMS is now expected to 
develop an industry of more than a trillion yen, especially the information communication industry, 
chemical industry and bio-technology industry. For the realization of the industries, higher functionality 
and higher performance of the MEMS technologies and establishment of a production technology for 
such MEMS have been required. The MEMS Project began with an aim to develop a production 
technology necessary for the realization of high-frequency MEMS, optical MEMS, and sensor MEMS, 
which were expected to contribute to the market formation in a relatively short period of time. OMROM 
Corporation worked on the development of an RF switch production technology for the development of 
a high-frequency MEMS. 
 

Q. What is the role of NEDO? 
NEDO established a technology committee consisting of outside experts. The committee held 

meetings twice a year to discuss the progress of the research and development, the benchmark for 
other competitive technologies, and the business plan. NEDO and the technology members from the 
committee visited manufacturers to check their prototype samples and technological progress and to 
have consultations on the technology. They also successively checked the status of the research and 
development of the manufacturers and reflected the results to the project control. NEDO also worked 
on the dissemination of the development results and the promotion of matching by participating in 
Micromachine/MEMS exhibitions, Nanotech or other exhibitions as well as by giving press 
conferences. 
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