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HITACHI SHOWS TECHNICAL FEASIBILTY OF PERPENDICULAR 
MAGNETIC RECORDING AT 610 Gbit/in2  

  – Holds Potential to Increase Current Hard Drive Capacities by 2.5x – 
 
 
 

 
 
Tokyo, July 28, 2008 – Hitachi, Ltd. (NYSE:HIT / TSE: 6501) and Hitachi Global 
Storage Technologies (Hitachi GST), announced today that they have demonstrated the 
technical feasibility of magnetic recording at 610(A) Gbit/in2. This considerably exceeds 
the previously demonstrated capabilities of current perpendicular recording technology 
found in mass-production(B) hard disk drive (HDD) products. These results hold the 
potential for a 2.5x increase in the storage capacities of current-generation HDDs. 
 
Hitachi and Hitachi GST have together successfully verified an areal recording density 
of 610 Gbit/in2, using conventional perpendicular magnetic recording with continuous 
recording media and a software detection model. This achievement provides further 
evidence that hard drive capacities have the potential to advance at a rate of 40% 
annually. Application of this technology to future HDD products is expected to result in 
products that deliver larger capacities, smaller sizes and greater energy efficiency. 
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Hitachi will present its findings at The Magnetic Recording Conference (TMRC), 
taking place in Singapore from 29th to 31st , July 2008. 
 
"These results are based on many years of experience with design optimization and 
material technology for perpendicular recording heads and media. We applied this 
knowledge to the development of heads and media with an ultra-narrow track pitch of 
65nm, indispensable in achieving a recording density of 610 Gbit/in2. Development of 
iterative signal processing technology for high density recording further increased 
density and capacity," said Hiroaki Odawara, Research Director, Storage Technology 
Research Center, Central Research Laboratory, Hitachi, Ltd. 
 
Hitachi believes that HDDs are an indispensable storage resource for digital home 
appliances and recording equipment such as large-scale corporate or public databases, 
PCs and HDD recorders. As the volume of information worldwide continues to grow 
rapidly, even greater HDD capacity will become necessary.  
 
Perpendicular magnetic recording is now the current mainstream HDD technology.  
Hitachi GST demonstrated 230 Gbit/in2 in April 2005, 345 Gbit/in2 in September 2006, 
and has now shown extendability to 610 Gbit/in2. This growth supports the theory that 
technology can support storage capacity growth of 40% annually. It has been predicted, 
however, that the current perpendicular recording, which uses a continuous film media 
will eventually reach a limit in achievable recording density, and therefore, new head 
and media using alternative technology such discrete track recording, bit patterned 
media and thermally-assisted recording, are also being considered. These new methods 
are still being developed, but hold potential for much greater advancements in areal 
density growth. 
 
Write- and read- head technology for 65nm level track pitch 
Continued hard drive advancements require the ability to squeeze more and more, and 
thus, smaller and smaller data bits onto the recording media, necessitating a decrease in 
recording track pitch, as well as continued miniaturization of the recording heads to read 
those bits. As the track pitch narrows, the magnetic field from the write-head interferes 
with the recorded data in an adjacent track, causing problems such as rewriting or even 
deletion of data. 
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To minimize this effect and contain the magnetic field of the head to the relevant track, 
researchers at Hitachi and Hitachi GST developed a wrap-around shield(C) (henceforth 
‘WAS’) write head for narrow pitch tracks by employing a WAS structure, where the 
main magnetic pole of the write-head is wrapped with a magnetic shield. A TMR 
(Tunneling Magneto-Resistive) head, able to maintain a sufficient S/N ratio, was also 
developed for when the sensor width is narrowed. Technology to optimize the write- 
and read-head was developed using a separated write- and read- head, and analyzing the 
performance of each.  
 
New media technology with high S/N ratio for 65nm level track pitch 
A recording layer was developed with an anisotropy field gradually increasing in the 
thickness direction. Generally, the greater the anisotropy field, the more difficult it is to 
reverse the direction of the magnetic current. However, Hitachi found that in the newly 
developed recording layer, reversal in a magnetic moment occurs from the area with a 
low anisotropy field, and this in turn, assists reversal in the areas with a high anisotropy 
field, thus maintaining high thermal stability as well as achieving high writing 
capability. 
 
The signal and noise information of the media was also analyzed based on a 
micro-magnetic model, (D) and an optimal design for the head-and–media combination 
was developed. 
 
Reed-Solomon error correction code(E)-free iterative signal processing technology 
In conventional hard drives, in order to read data without errors, an error correction 
code is attached when data is recorded. The code, however, occupies recording area, 
thus reducing user space. A new signal processing technique, iterative decoding, which 
does not require a Reed-Solomon error correction code, was developed for the hard 
drive. This new technique increases user space by approximately 4%, enabling a further 
increase in storage capacity equivalent to an HDD with a recording density of 635 
Gb/in2. 
 
Notes 
(A) Verified a recording density of 1,606 kBPI (bits per inch) x 381 kTPI (tracks per inch) 

(B) Current mass-produced goods as at July 29, 2008 

(C) Wrap-around shield recording head: A recording head where the main magnetic pole is wrapped with 

magnetic shield to reduce the magnetic field of the recording head 
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(D) Micromagnetics: Considers magnetic material as a composite of minute magnets (magnetic moments) 

and analyzes the behavior of these magnetic moments. 

(E) Error correction code: A stream of redundant data separate from the original data which is applied to 

correct errors in the data which may occur during read-out (or reception) from recording (or transmission 

equipment). 
 
About Hitachi, Ltd. 
Hitachi, Ltd., (NYSE: HIT / TSE: 6501), headquartered in Tokyo, Japan, is a leading 
global electronics company with approximately 390,000 employees worldwide. Fiscal 
2007 (ended March 31, 2008) consolidated revenues totaled 11,226 billion yen ($112.3 
billion). The company offers a wide range of systems, products and services in market 
sectors including information systems, electronic devices, power and industrial 
systems, consumer products, materials, logistics and financial services. For more 
information on Hitachi, please visit the company's website at http://www.hitachi.com. 
 
About Hitachi Global Storage Technologies 
Hitachi Global Storage Technologies develops advanced hard disk drives to store and 
preserve the world’s valued data. Founded by the pioneers of hard drives, Hitachi GST 
enables users to fully engage in the digital lifestyle by providing high-value, 
high-capacity storage in formats suitable for the office, in the home or on the road. 
With vertically integrated research, design and manufacturing capabilities, Hitachi 
GST delivers leadership technology and quality to its global customer base. 
With approximately 33,000 employees worldwide, Hitachi GST offers a 
comprehensive range of hard drive products for desktop computers, high-performance 
storage systems and servers, notebooks and consumer devices. For more information, 
please visit the company’s website at www.hitachigst.com.  
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Information contained in this news release is current as 
of the date of the press announcement, but may be subject 
to change without prior notice. 
------------------------------------------------------------------------------------------------------------------- 
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