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Figure 3.1  Earthquake Control Operation System with Long-Period Seismic Sensor 

 

 

2. High-density 2.5-inch hard disk drive based on perpendicular magnetic recording 
Last year marked the 50P

th
P anniversary of the commercialization of the first hard disk drives, 

which were initially applied as information storage peripherals for mainframe computers. Over the 

decades, manufacturers have consistently increased the capacity of hard disk drives while reducing 

their size. Drives today enjoy 10,000 times the capacity and 10 million times the recording density of 

their ancestors. In addition to use in computers, hard disk drives can now be found in TV recorders, 

car navigation systems, mobile audio players, and a host of other consumer electronics. The market 

for drives is expected to nearly double by the year 2010 with sales approaching 700 million units.  

The rapid growth of the hard disk drive market can be attributed, along with the increase in 

digital data, to extremely high capacity coupled with relatively low price per bit. Hard disk drives 

command superior price competitiveness even compared with flash memory, whose price has been 

dropping dramatically.  

Through the years, Hitachi has developed various innovative technologies to support ever 

greater disk capacities. These technologies include thin film magnetic heads in the 1980’s and 

magnetic resistance type reading sensors in the 1990’s. Over the past few years, however, 

developers have begun to see the physical limit in refinements to the longitudinal recording method 

used since the birth of the hard disk drive. Working under this limitation has thus made it increasingly 

difficult from a technological standpoint to expand capacity horizons further.  

To overcome this physical barrier, Hitachi adopted a perpendicular magnetic recording (PMR) 

method. The PMR method was invented by Professor Shunichi Iwasaki of Tohoku University 
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(currently President, Tohoku Institute of Technology) in Japan in 1977. At the time it was an 

extraordinary landmark in the development of data recording technology. Now, after some 30 years of 

industry-academia-government cooperation, the method is being implemented in data storage 

products by several manufacturers. In May 2006, Hitachi began mass production of a 2.5-inch PMR 

hard disk drive. The most important factor on the road to commercialization has been to ensure 

product reliability. So Hitachi has worked closely with Hitachi Global Storage Technologies (Hitachi 

GST) to develop and introduce new technologies for components, devices, and manufacturing 

processes. The final product is the Travelstar 5K160, which has received high marks in reliability from 

PC manufacturers. In addition, this product has received the 49 P

th
P Best Ten New Products Award 

(Nikkan Kogyo Shimbun Ltd.) and the 53 P

rd
P Okochi Memorial Production Prize.  

Intellectual property activity related to 

PMR technologies is based on a unified 

strategy of business and development to 

promote patent creation and incubation within 

a global R&D environment. As of the end of 

FY 2006, IP activities in this area have 

resulted in 112 Japanese and 100 overseas 

patent registrations, 275 Japanese and 240 

overseas patent applications under 

examination (after laying open), and 50 

Japanese and 50 overseas patent 

applications under examination (before laying 

open). Going forward, Hitachi will spare no 

effort to further strengthen patent-related 

activity in this area.  

 

 
3. IPS liquid crystal display (LCD) 

LCD panels are used in a wide range of products from large, flat panel televisions to mobile 

communication devices. In 2002, all departments related to the display business of Hitachi, Ltd. (such 

as planning, development, design, manufacturing, and sales) were spun off to form a separate 

company called Hitachi Displays, Ltd., a specialist in the manufacture of LCD panels. Hitachi Displays 

cooperates closely with IPS Alpha Technology, Ltd. (a specialist in large LCDs for flat-panel TVs) and 

other domestic and overseas affiliates to form a core of partners in charge of the LCD display 

business for the Hitachi Group.  

LCD displays were originally used in watches, calculators, and other small electronic 

appliances. In the beginning, they were only used to display extremely simple alphanumeric 

characters. In the years that followed, innovation in LCD technology advanced to the point that LCD 

panels started to attract a lot of attention as a replacement for the age-old cathode-ray tube found in 

standard television sets. Today LCD panels are used in a wide variety of products.  

 

Figure 3.2 
Travelstar 5K160: 160 GB 2.5” Hard 
Disk Drive using PMR Technology 
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In 1995, LCD panels received a big boost in usability with the development of in-plane 

switching (IPS) technology. IPS was a landmark innovation that swept away the notion that LCD 

panels only had a narrow viewing angle. IPS technology introduces a horizontal electric field in which 

liquid crystal molecule revolve in a plane parallel with the TFT substrate. The simple movement of 

these molecules achieves superior performance in terms of viewing angle, color reproduction, and 

response speed to halftones. 

In 1996, Super TFT debuted as the first product by Hitachi to use IPS technology. The 

technology has since evolved into Super-IPS and Advanced-Super-IPS, each with even wider 

viewing angle.  

In 2006, the technology reached new heights with the release of IPS-Pro, which combines a 

wide-viewing angle and a high-aperture ratio. IPS-Pro technology has a broad range of applications, 

from large LCD TV panels to mobile communication handsets. The excellent high-aperture ratio of 

IPS-Pro coupled with new image processing technology has led to the commercialization of many 

new products. One example is a thin IPS LCD module that is half the width (1.29 mm) of existing 

products. This is achieved by combining an extremely energy efficient and mobile IPS LCD panel, a 

thin backlight, and 0.2-mm thick glass. In response to the planned launch of new services for mobile 

phones (such as full browser view, map search, picture view, and 1Seg) in December 2006, Hitachi 

made possible released of a 2.9-inch wide, high definition (WVGA) IPS LCD.  

The objective of intellectual property activity 

related to IPS is to keep in sync with how the 

technology evolves and thereby be in a position to 

create and incubate strategic patents. As of the end 

of FY 2006, IP activity in this area has resulted in over 

400 patent registrations (Japan and overseas) related 

to IPS technologies, and over 2,100 patent 

registrations (Japan and overseas) related to liquid 

crystal technologies. Going forward, Hitachi aims to 

increase the number of patent registrations even 

further and strengthen cooperation between R&D 

activities and patent activities.  

 

Click on the link below to read more details about IPS technology. 

HTUhttp://www.hitachi-displays.com/technology/2060974_17271.html UTH 

 

* IPS is a registered trademark of Hitachi Displays, Ltd. 

 

Figure 3.3  2.9-Inch Wide IPS LCD 




