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INTRODUCTION 
 
This is the October issue of this newsletter and the second issue in the 2007-
2008 annual volume.  If you have not renewed your subscription please do so 
soon so you don’t miss any issues..   
 
Your subscription to this newsletter gives you individual membership in the 
Entertainment Storage Alliance (www.entertainmentstorage.org).   As a 
newsletter subscriber you can purchase the upcoming report on Digital Storage 
in Consumer Electronics for a 10% discount.  This report is expected to be 
available in January 2008.  For more information on this report and other reports 
please see the web site at www.tomcoughlin.com.   
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Also it is time to register for the 2008 Storage Visions conference.  You can 
register with your $100 ESA discount by calling Judy at 408-871-8808.  See you 
there next January! 
 
Again let your friends know about this newsletter.  There is a subscription form at 
the end of the report.  Feel free to pass this newsletter to your friends in the 
industry.   
 
This issue provides updates on the regular storage and storage components 
news as well as several articles.   
 
 
SYSTEMS / SUBSYSTEM STORAGE PRODUCTS 
 

Buffalo Technology  announced an external portable hard drive with a capacity 
of 320GB.  Buffalo's MiniStation TurboUSB HD-PS320U2 has an armoured 
casing with shock absorbent features to protect the drive from knocks and 
bashes. It also has a fixed, wraparound USB cable which supplies all the power 
for the device. The company has used a 5,400rpm drive, which it claims is up to 
64 per cent faster than the more typical 4,200rpm speeds. The MiniStation is 
bundled with Buffalo's Secure Lock Ware, which offers 256-bit AES encryption, 
as well as Memeo AutoBackup software, which provides scheduled backup and 
password protection. 

Separately Western Digital  and Fujitsu  also announced 320 GB portable 
external storage devices. 

The capacity of all disk storage systems sold in the quarter, including external 
and internal arrays, NAS (network-attached storage) and Open SANs (storage 
area network), came to 1.3 exabytes, IDC said in a press release. This 
represented a 49.4 percent rise from the third quarter of 2006.  Revenue for all 
disk storage systems grew 4.3 percent from a year earlier to $6.3 billion.  EMC 
kept a substantial lead in revenue for external disk storage systems as well as for 
the NAS and open SAN markets with 21.9 percent of the revenue for external 
disk storage in the quarter, while IBM and HP were in a dead heat for second 
place with 14 percent and 13.4 percent, respectively. Dell  and Hitachi  trailed 
them.  A particularly strong segment of the market was iSCSI (Internet Small 
Computer System Interface), where revenue grew 43.9 percent to $207 million. 
Network Appliance  led that business with 20.5 percent of total revenue, ahead 
of EMC's 18 percent. 

Dell  reached agreement to buy storage vendor EqualLogic for $1.4 billion, in a 
move to boost its offerings in the storage area network space. Dell said its plans 
include growing EqualLogic's channel programs for solution providers, as well as 
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integrating its technology into future generations of Dell's PowerVault storage 
product line.  

IBM announced Dec. 6 that it will acquire 10-year-old Arsenal Digital Solutions 
USA, a privately held online storage services and data protection company, 
matching moves by EMC and other storage players to add online storage 
services.   Based in Cary, N.C., Arsenal Digital and all 100 employees will 
become part of IBM Global Technology Services, based in nearby Raleigh, N.C.  
 
Using identical hardware, the Intel  Entry Storage System SS4200-EHW and 
SS4200-E both are equipped with Intel's Celeron 400 Series processor. That's a 
step up from the XScale chip in the company's first low-end NAS (network-
attached storage) product, the SS4000.  The SS4200-E, which comes with 
Restrospect managed backup and recovery software from large-enterprise 
storage giant EMC. 
 

Large organizations are pulling in the reins on IT spending growth, according to a 
Computer Economics  survey of 125 IT decision-makers in the U.S. and 
Canada. Although 66 percent of respondents expect budget increases next year, 
the size of those increases -- only 2.5 percent at the median -- are relatively 
conservative when compared to the rising growth rates over the past three years.  
The survey results (a year-end update of the company’s annual IT Spending, 
Staffing and Technology Trends study) indicate that spending overall held up well 
this year against the planned 5% growth in IT spending for 2007. However, 
among large companies, there are signs of cutbacks: 33% say they will spend 
less than budgeted, while only 22% indicate they will spend more. 

NetApp ’s new FAS6000 disk arrays are the FAS6040 and the FAS6080, along 
with their corresponding V-Series gateway versions, the V6040 and V6080. The 
new disk arrays support 1 TB SATA drives and more drives per enclosure than 
their predecessors.  The FAS6040 scales to more than 800 TB of capacity using 
840 disk drives. It replaces the FAS6030, which scaled to 420 TB. The new 
FAS6080 can scale to 1.1 PB with 1,176 disk drives. It replaces the FAS6070, 
which reached 504 TB. The FAS6080 also offers more failover options than its 
predecessor.  

NetApp  announced its support for Oracle ® VM, a powerful and easy-to-use 
solution that delivers the benefits of server virtualization and enables enterprises 
to effectively utilize resources to further lower computing costs with industry 
leading, enterprise-class support for their virtual environments. 

 
Seagate Technology  announced it is collaborating with others in the storage 
and security industry to extend its hardware-based, Full Disk Encryption (FDE) 
technology to its entire portfolio of enterprise-class hard drives. The Trusted 
Computing Group (TCG) is establishing a security protocol for communicating 
with these self-encrypting hard drives, and the IEEE 1619.3 is creating a key 
management standard to ensure that this new technology will have 
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interoperability. Among the major storage industry players actively involved are 
IBM, LSI,  and Seagate.  
 
Seagate Technology  announced that it has signed an agreement to acquire 
MetaLINCS, a technology leader in the E-Discovery market. MetaLINCS's 
patent-pending software helps companies respond to litigation and regulatory 
issues that require them to search large volumes of electronic data for relevant 
information. MetaLINCS will become part of the Seagate Services Group and 
support its mission to help business customers protect and manage valuable 
company information.  
 
Singapore's Agency for Science, Technology and Research 's (A*STAR) Data 
Storage Institute  (DSI) and COPAN Systems  signed a Memorandum of 
Understanding forming a strategic partnership to explore technology innovations 
in energy saving, power efficient storage systems.  The partnership will explore 
energy saving technologies in storage systems and will see a new COPAN 
Systems Training Centre set up in collaboration with DSI. Under the terms of the 
partnership, COPAN Systems will train DSI researchers on enhanced Massive 
Array of Idle Disks (MAID) technology and deploy its storage systems within 
DSI’s own data centre. DSI will in turn provide its existing heterogeneous 
infrastructure at the Network Solution Technology (NST) laboratory.  
 

High-end and midrange data storage provider 3PAR went public Nov. 16, 
announcing that its initial public offering of 7.5 million shares of common stock on 
the New York Stock Exchange had been priced at $14 per share.  

According to analyst firm Enterprise Strategy Group Inc. , private-sector archive 
capacity will hit an eye-popping 27,000 petabytes by 2010. Skyrocketing rates of 
e-mail growth account for much of this figure.  

At an IDEMA Japan  event Yoichiro Tanaka, senior manager of Storage Device 
Division of Toshiba Corp , a company well-known for its perpendicular recording 
HDD technology, indicated epic calculations for digital storage demand:  "The 
amount of information created by human beings will reportedly reach 120 Ebytes 
(1 Ebyte is equivalent to 1018 bytes) a year in 2008. Meanwhile, the amount of 
HDD shipments is 95 Ebytes per year in comparison with flash memory's 4 
Ebytes."  

EMC has sourced a SSD from STEC, Inc .  The ZeusIOPS drive is a compatible 
replacement for the magnetic disks in an EMC Symmetrix array. Starting at 
around $100k and going up to over a million, Symmetrix arrays are a common 
sight in corporate data centers for high-volume transaction processing.  

LaCie  and Samsung  have joined forces on integrating the Samsung 1.3in large 
capacity hard drives into portable storage products.  The partnership has led 
LaCie to introduce new 30GB and 40GB small drives in its Little Disk range. The 
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company is also introducing an updated version of its credit card-sized USB Key 
Max drive. Both solutions connect to a computer using USB 2.0. 

�
 
DESKTOP AND LAPTOP MARKET 
 
Acer completed its acquisition of Gateway Computer  ending an interesting 
chapter in the computer industry. 
 
Apple  confirmed that catastrophic data loss on some Apple notebook computers 
was related to problems with Seagate  hard disk drives. 
 
On December 11, the US Patent & Trademark Office  published Apple ’s newly 
granted patent titled Method and apparatus for detecting free fall. Apple’s 
invention relates to data storage devices, such as hard disc drive assemblies and 
data processing systems.  Within the data processing system, system electronics 
is operatively coupled to a hard disk drive assembly and to an acceleration 
sensor, which can sense gravitational acceleration. The system electronics 
monitors the acceleration sensor to determine whether the sensor’s switch is 
open or closed. If an open switch indicating a free fall is detected, the system 
electronics protects the data read/write head and disk by temporarily parking the 
head in a safe position where it cannot impact the data storage medium surface.  
Apple lists Paul James Wehrenberg  (Palo Alto, CA) as the sole inventor of this 
patent which was originally filed in July 2004. 
 
Notebook maker, Compal  made plans to invest US$30 million to build a 
notebook plant in Vietnam and expects the move will help spread shipment risk 
and save costs.  Compal plans to establish a notebook plant in Hanoi, Vietnam, 
and plans to kick off production in the first quarter of 2009. 
 
Dell 's market share in U.S. home PCs is just over half of what it was a year ago. 
According to IDC's Quarterly PC Tracker, Dell's U.S. home PC share fell from 
29.5 percent in the second calendar quarter of 2006 to just 16.5 percent in the 
the second calendar quarter of 2007. But Dell's market share in large 
businesses, at 43.4 percent, is still near its all-time high of 44.5 percent in the 
second quarter of 2006. Since that time, sales to SMBs and to educators have 
slipped, although Dell has picked up share among government clients. 
 

Microsoft  reported a 25 percent increase in revenue from the unit that sells 
Windows for notebook and desktop PCs. The company has now managed to sell 
88 million copies of the operating system.  

According to ABI Research  the high definition optical disc market in computers 
will be worth $2 billion USD by 2012. ABI says that the vast majority of that 
market, a full two-thirds to be exact, will consist of universal high definition drives 
capable of reading both HD DVD and Blu-ray formats. 
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CONSUMER ELECTRONICS MARKET 
 

In-Stat  expects HDTVs to bump digital cameras, a long-time holiday-season top 
electronics choice, down to the third spot. In-Stat predicts that PCs will jump up 
to the second spot this year, as both desktop and laptop PCs advance into 
multimedia devices used for video viewing, music playback, and imaging 
applications. 

 
Digital media adapters have failed to connect with consumers, even advanced 
users, according to a new study by Parks Associates . The devices which ship 
music and videos on computers for playback on TVs and stereos are typically too 
expensive and difficult to use, a Parks analyst said.   Only about 9 percent of 
U.S. homes with broadbandconnections have a stereo linked to their computer, 
and half of them make the connection with direct cables. About 28 percent of 
those homes use a wired or wireless digital media adapter, according to the 
report.  
 
Global sales of NAND flash semiconductors, used in USB flash drives and 
memory cards, grew by 37 percent in the third quarter to $4.2 billion, research 
firm iSuppli  said.  South Korea's Hynix  achieved the strongest growth in the 
third quarter, with its NAND revenue rising 79 percent quarter-on-quarter to $806 
million. Its 19-percent market share placed it third in global rankings in the 
quarter.  Leading NAND supplier Samsung Electronics  saw its market share fall 
to 40 percent from 45 percent a quarter earlier, with the amount of memory it 
shipped up just 4 percent.  Second-placed Toshiba  maintained its market share 
of 27 percent, and the top three suppliers had 87 percent of the market between 
them, iSuppli said. 
 
Understanding & Solutions  says the consumer High Definition (HD) camcorder 
market has products now from all the leading brands. However, the market is still 
in its infancy and shipments are expected to represent just 5% of total camcorder 
unit demand across Western Europe this year.  In the wider context, access to an 
HD display is an important factor that will help to grow future demand for HD 
camcorders. ‘HD Ready’ displays are expected to be installed in 20% of Western 
European homes by the end of 2007 (27% in the UK), with this increasing to over 
65% by 2011 (76% in the UK).  
�
The Open NAND Flash Interface  (ONFi) Working Group announced the release 
of ONFi 2.0. This specification increases the performance of the NAND Flash 
interface to 133 MB/second; surpassing the legacy speed of 50 MB/second. 
ONFi 2.0 reduces time required to transfer data to and from the data buffer by 
using two techniques:  

·  DDR (Double Data Rate) signaling, which is commonly used in DRAMs  
·  Source synchronous clocks that accurately latch signals enabling higher 

frequencies to be realized  
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Sony 's PlayStation 3 video game machine outsold rival Nintendo 's Wii in 
November in Japan for the first time, according to a survey, in an upset in the 
yearlong battle between next-generation consoles.  In the four weeks through 
Nov. 25, Sony Corp. sold 183,217 PS3s in Japan, while Nintendo Co. sold 
159,193 Wii consoles, market researcher Enterbrain found.  US Sales of the 
PlayStation 3 almost doubled after a price cut and the introduction of a lower 
priced model. 
 
WD has had its DVR Expander product qualified for TiVo DVRs.  This is the first 
external drive offering from TiVo. It’s currently available at Best Buy stores and 
online at TiVo.com for $199.99. 
 
YouTube  is apparently getting ready to offer a HD option for their video viewing.  
The option would be available for those with an internet connection fast enough 
to support the additional bandwidth requirements for high definition  content. 
 
Warner Brothers  announced in January 2008 that they were going to phase out 
titles in the HD-DVD format by May 2008.  Widespread speculation is that this 
could be the tipping point for resolution of the high definition format war.  Blu-ray 
discs are already selling in higher numbers and other studios were rumored to be 
considering leaving the HD-DVD camp as well.  It may take a few years for total 
displacement of HD-DVD from all applications but having a known format for HD 
content will do much to stimulate the growth of players to support resolution 
capabilities of HD TVs. 
 
Sony BMG  indicated that the company will offer its own version of DRM—free 
purchased music in another indication that the often criticized content protection 
technology is losing more ground. 
 
According to a report from ABI Research , while in-car navigation will remain the 
most important application of GPS technology, the use of GPS in many other 
consumer, business, and industrial environments such as telematics and asset 
tracking will continue to grow. The GPS modernization project and the arrival of 
additional Global Navigation Satellite Systems (GNSS) such as GLONASS, 
Galileo, and Beidou/Compass will increase the availability, reliability, and 
precision of satellite positioning and stimulate the location ecosystem, expanding 
the market to more than 900 million units by 2013. 
 
Samsung ’s Spinpoint A Series 30 Gigabyte (GB) 1.3-inch form factor hard drive 
is now incorporated into JVC’s new Everio GZ-MG730, which is � n ultra compact 
hard drive camcorder. 
 

At the CES Seagate made announcements with Sanyo, PortoMedia , and 
HarmanBecker  about using its D.A.V.E. platform with a variety of digital devices.  
Designed to be compatible with industry standard communication protocols 
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including USB, USB On The Go, Bluetooth 2.0 EDN and WiFi 802.11b/g, 
D.A.V.E. technology gives users unprecedented flexibility in providing portable 
digital storage to devices such as mobile phones, digital movie cameras, digital 
still cameras, home media servers, and automobiles.  

Seagate Technology  announced that it has joined the iVDR Consortium as a 
Board Member company. The iVDR (which stands for Information Versatile Disc 
for Removable usage) was formed in 2002 by leading technology, consumer and 
auto companies, including Canon Inc., Fujitsu Ltd., Hitachi, Ltd., Pioneer 
Corporation, Sanyo Electric Co., Ltd., Sharp Corpor ation  and Toyota Motor 
Corporation.  The iVDR is based on the concept of a removable hard disc drive.   
The iVDR consortium developed the iVDR platform to be compatible with a broad 
range of devices from audio/video products to PCs as well as mobile devices and 
automobiles. Two specifications have been set for iVDR, one for the cartridge 
type designed with consideration for portability and the other for the built-in type 
which is embedded inside equipment. 

 
 
STORAGE DEVICES 
 

Western Digital  announced a GreenPower (GP) drive family that will ship in 
capacities from 320 gigabytes (GB) to one terabyte (TB), and will save up to 40% 
in hard drive power consumption.  The GreenPower Platform is designed with 
power savings as the primary attribute. GreenPower drives from WD deliver 
exceptional power conservation, ultra-cool, quiet operation and solid 
performance. The following technologies enable WD's GP platform. 

·  IntelliPower: A fine-tuned balance of spin speed, transfer rate and cache 
size designed to deliver both significant power savings and solid 
performance.   

·  IntelliPark: Delivers lower power consumption by automatically unloading 
the heads during idle to reduce aerodynamic drag.   

·  IntelliSeek: Calculates optimum seek speeds to lower power consumption, 
noise and vibration.  

Iomega said that it was entering into a complex $310 million deal to acquire 
ExcelStor , a Chinese contract maker of disk drives.   As a result, Great Wall 
Technology , ExcelStor’s parent company, will become Iomega’s largest 
shareholder, with 43 percent of its stock. Great Wall, a subsidiary of the 
government-owned China Electronics Corporation , will also control five of 
Iomega’s nine board seats. 

Fujitsu Ltd.  unveiled the MHZ2 BH mobile hard disk drive, which features 
reduced power requirements and a storage capacity of up to 320GB.  Equipped 
with two 160GB platters, the MHZ2 BH provides a read/write power-consumption 
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rate of 1.9 watts, during idle time power consumption drops to 0.6 watts. Standby 
or "sleep" power usage on the hard drive registers 0.13 watts. 

In the first half of 2007, HDD prices fell by about 20% per quarter for select 
equivalent-capacity notebook HDDs. Prices fell slightly more than $100 in 
December 2006 to about $65 in early June 2007, according to researcher 
iSuppli .   However, in the fourth quarter of 2007 prices were stabilizing for many 
drives. HDD prices only fell about 4-6% in the 4th quarter.  

Hitachi  announced a pair of hard drives designed for DVRs and other media-
centric devices. The 3.5-inch wide CinemaStar P7500K has 500GB capacity but 
runs safely in the tight space of a media hub.  The disk consumes about a third 
less power than earlier models which themselves are better than typical desktop 
drives.  The CinemaStar C5K250 is a notebook-sized 2.5-inch drive and is made 
for both extra-compact DVRs and large handhelds like the Wolverine  ESP; it 
spins at a slower 5,400RPM and consumes just 0.55 watts of power at idle to 
extend battery life and cut down on heat.  

Intel  unveiled the Intel Z-P140 PATA solid-state drive.  The Z-P140 PATA SSD 
weighs 0.6 grams, measures 12x18x1.8mm, supports Intel NAND flash memory 
SD54B and SD58B and hums along at 40 Megabytes-per-second of read 
throughput and 30 Megabytes-per-second of write throughput. It is also an 
important component of Intel's Menlow platform for Mobile Internet Devices (MID) 
and Ultra Mobile PCs (UMPC). 

Micron  unveiled 1.8-inch and 2.5-inch solid-state drives for notebooks and 
desktops. The drives are offered with 32Gbytes and 64Gbytes of storage. Micron 
is sampling both devices, and plans to start mass production in the first quarter of 
next year under the RealSSD brand.  

In the third quarter of 2007 SAS accounted for 4.3 million of the 7.4 million 
enterprise-class disk drives shipped. Fibre Channel  accounted for a little more 
than 2 million units, and the rest were drives using the older SCSI interface.  

Samsung  announced a 1.3-inch form factor disk drive with up to 40 GB capacity.  
The new form-factor harks back to the HP Kittyhawk drive of 15 years ago and is 
intended to be incorporated into a new generation of compact HD camcorders. 

SanDisk  filed three separate lawsuits against 25 Flash memory product and 
memory player manufacturers, claiming each of the companies infringed on one 
or more of its Flash memory patents.  The 25 companies named in the Flash 
memory company's lawsuits -- including LG Electronics, Silicon Motion 
Technology, Memorex and Verbatim  -- all manufacture, sell or import USB 
Flash drives, CompactFlash cards, multimedia cards, MP3 players or removable 
Flash storage products.  

SanDisk  announced Vaulter, an 8GB to 16GB capacity flash memory solid state 
disk (SSD) that is to be used to boot a PC's operating system. It is in PCI 
Express mini-card format and works in parallel with a PC's hard drive. A PC and 
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notebook OEM will pre-control the placement of the operating system and any 
applications on the Vaulter. It works in conjunction with a PC's hard drive to store 
and launch the computer's OS and selected applications. Such systems should 
start up in a fraction of the time taken by HDD-only systems.  

Western Digital  announced that it has selected a site and signed a multi-year 
lease for its planned hard drive design center in Longmont, Colo.  The design 
center opened in December 2007. 

HGST said that the company would exit the 1.8-inch disk drive market where it 
was a 3rd place supplier after leaders Toshiba  and Samsung .  Seagate  also 
makes 1.8-inch hard disk drives. 

Toshiba  plans two new flash memory plants, allowing it to quadruple output 
capacity and putting it in a position to overtake market leader Samsung 
Electronics. Toshiba Corp, along with its U.S. partner SanDisk Corp,  plans to 
invest 1.4 trillion yen into the two facilities to be built in Japan. The electronics 
maker has four plants producing flash memory, demand for which is surging due 
to use in devices such as mobile phones. It hopes to have the new facilities 
ready for production in the 2009 fiscal year starting in April 2009. 

Hard Drive!,  a book by former Seagate R&D employee Gordon Hughes , offers 
a unique and remarkably gripping story of this pioneer in the computer disk 
manufacturing field. Presented as an adventure novel, yet based upon true 
events, it is told through the eyes of one of Seagate's early engineering 
executives, who alternatively thrived and survived as the company went though 
the financial and emotional roller coaster typical of such firms -- from heady 
triumphs to harsh business crashes.   The book is published by Book Surge, a 
division of Amazon.com.  
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Following are the specifications for the HGST 5K500 Travelstar 2.5-inch 500 GB 
disk drive family: 
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STORAGE AND OTHER TECHNOLOGY 
 
Toshiba  is reported to have shown 15 nm semiconductor technology at a chip 
conference in early December 2007. 
 

Research out of the University of California, Los Angeles  (UCLA) has shown 
that a single wireless chip could be in cell phones, as well as other wireless 
gadgets, in as few as three years, extending their battery life, allowing for sleeker 
designs, and permitting them to access features beyond Wi-Fi, GPS, global 
phone service, and Bluetooth.    This universal chip would provide flexibility 
similar to that of a car radio tuner, allowing most stations to be ignored, and 
zeroing in on just one frequency.  The frequency tuning would be through 
firmware on the chip. 

Nantero  has built a carbon nanotube-based memory wafer using standard 
semiconductor fabrication processes. This removes a significant hurdle in 
commercialising the seemingly exotic NRAM (non-volatile RAM) that could 
replace DRAM, SRAM and flash memory with a universal memory design.   
Nantero demonstrated the precise alignment of 10 billion nanotubes on a single 
wafer manufactured in a standard semiconductor fabrication plant. The process 
treated the nanotube material as a fabric and used standard semiconductor fab 
techniques such as spincoating, lithography and etching.  

On Nov. 15, IBM executives in Shanghai unveiled a system, dubbed Blue Cloud, 
that will let banks and other customers distribute their programs across large 
numbers of machines to deliver faster, more sophisticated data analysis. The first 
Blue Cloud products are due in the spring of 2008.   Two top Internet companies 
recently announced similar projects. Yahoo!  on Nov. 12 said Carnegie Mellon 
University , and eventually other schools, will use a 4,000-processor computer 
housed at the Web company to conduct software research. And Google , the 
steward of what's effectively one of the world's largest supercomputers used to 
power its search engine, in October said it would make hundreds of processors 
in its data centers available to schools including the University of Washington, 
Stanford University , and MIT to help teach high-performance computing 
programming techniques.  

Comtech AHA Corporation , a wholly-owned subsidiary of Comtech 
Telecommunications Corp. that develops technology for the communications, 
networking, and data storage markets, announced the introduction of the first-
ever GZIP compression and decompression integrated circuit (IC), which offers 
up to 2.5 Gbits/sec throughput via hardware, while achieving compression ratios 
comparable to high effort (level 9) GZIP software.  The AHA3610, increases data 
transfer rates by up to four times and reduces storage requirements by that same 
amount in applications such as storage area networks, Web servers, Web 
accelerators and Web traffic appliances, including load balancers, firewall VPN 
servers and integrated routers/switches.  
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STMicroelectronics  became the first vendor of Secure HDD System-on-Chip IP 
to be listed on the US National Institute of Standards and Testing (NIST) Pre-
Validation list for FIPS 140-2 Level 3. ST's silicon-validated HardCache-SL3 
Crypto-Module technology is now available for integration into secure HDD SoC 
devices. 

The University of Arizona Center for Applied Nanoionics (CANi) has developed 
a new technique for storing memory that could lead to flash memory being 
superseded in a number of years.   The new memory technology, which is known 
as programmable metallisation cell (PMC), has been developed to counteract the 
physical limits of current memory storage technology. The college claimed that 
PMC could be a 1,000 times more efficient than existing flash memory.   The 
methodology involves the new technique of nanoionics, where, Instead of moving 
electrons, as in traditional electronics, nanoionics moves charged ions.  

Researchers at Hitachi have achieved new heads in the 30-50 nanometer range 
using current perpendicular-to-the-plane giant magnetoresistive1 (CPP-GMR) 
heads, Hitachi said this technology is expected to be implemented in shipping 
products in 2009 and reach its full potential in 2011.  

Holographic storage company InPhase Technologies  announced that it has 
broken a storage density record by writing 64.3 gigabytes of data onto a single 
square inch of disc space. This advance could eventually lead to a holographic 
disc that can hold more than 100 DVD-quality movies, according to the company.  
InPhase was to release its first two products at the end of 2007: a holographic 
disk drive and a 300-gigabyte disc. This rollout will be followed by 800-gigabyte 
discs in 2008 and 1.6 terabyte (1,600 gigabyte) discs in 2010.  

University of California at Riverside  researchers succeeded in making a 
nanolaser that can focus light with a power of over 200�nW into a spot just 35�nm 
across.  This technology may be able to produce 10nm spots and could be the 
heat source for Heat Assisted Magnetic Recording (HAMR). 

Motorola  spinoff Freescale Semiconductor  is using nanoscale materials to 
develop a new generation of flash memory that will be half the size of 
conventional flash devices and could cost much less. In addition, the technology 
would make it possible to affordably embed flash and logic devices on the same 
chip, a move that would save space and energy and improve chip speed. 
Freescale has already demonstrated a 24-megabit flash device using the 
materials, and it plans to produce commercial products by the end of 2008.  

A government-funded Taiwanese research institute (Industrial Technology 
Research Institute  (ITRI), in partnership with six Taiwanese chip makers) says it 
will have phase-change memory products out within three years, while another 
memory technology to rival DRAM (dynamic RAM), magnetoresistive RAM 
(MRAM), may be available by the end of 2008.  
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STORAGE COMPONENTS AND CAPITAL EQUIPMENT 
 
STMicroelectronics  announced a 600W peak-pulse-power clamping diode.  The 
device is capable of operating at up to 175 degrees C junction temperature and 
provides 600 W performance and 10/1000 microsecond response in an SMA 
package. The new SMA6J series is designed to protect sensitive electronic 
equipment against electrostatic discharge (ESD) and power surges. 
 
STMicroelectronics  announced a hard-disk drive motor-control chip intended for 
demanding enterprise- level HDD applications. The new L7220 controller 
integrates all of the circuits required to drive both the spindle motor and the 
voice-coil motor (VCM), plus the motor drive power FETs and multiple high-
efficiency voltage regulators. It continues and complements ST's HDD controller 
family, which includes the L7207 HDD controller for mobile and desktop drives.  
 

According to IC Insights  although total semiconductor industry capital spending 
was forecast to increase 3 percent in 2007, Samsung  was expected to increase 
its spending by 22 percent to an astounding $8.33 billion, and, in fact, Samsung’s 
capital spending as a percent of sales level is expected to be 41 percent in 2007, 
about twice the industry average ratio of 22 percent.  UMC stated that its capital 
spending would be lower in 2008 than in 2007. 

Worldwide chip sales should rise 3.8 percent in 2007 according to the 
Semiconductor Industry Association .  Looking at 2008, the association 
predicted that sales would grow 7.7 percent to $276.9 billion. 

Gartner Inc.  pulled down its forecast for the semiconductor industry for this year 
and next, warning times will only get tougher as the industry moves to 32-nm 
process technology. The industry could still slip into recession next year, 
depending on issues in the broader economy, analysts said at an annual briefing 
on Dec. 5.  Gartner released preliminary market share figures for 2007 that 
showed Toshiba, Qualcomm and Hynix as the biggest winners and Advanced 
Micro Devices, Freescale and IBM as the biggest losers.   The chip industry will 
grow just 2.9 percent this year, down from 3.9 percent forecast earlier and growth 
will only reach 6.2 percent in 2008, down from 8.2 percent. The good news is 
Gartner is now forecasting 8.5 percent growth in 2009, up from 6.1 percent. 
Overall, Gartner projects a 4.8 percent compound growth rate for semiconductors 
from 2006 to 2011. 

Integral Solutions International , ISI, a leading manufacturer of Quasi-Static 
testers for the data storage industry, announced today that it has received 
multiple orders for their QST-2002-RT 12xHGA Level Quasi-Static Reliability 
tester from a leading disk drive manufacturer.  ISI has over 650 Quasi-static 
Testers (QST) installed worldwide 

In what could be an unprecedented patent infringement claim with the capability 
to shut down the imports of hard disk drives made by Seagate, Toshiba , and 
Western Digital , the US International Trade Commission  announced 
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yesterday it will take seriously a claim of patent infringement made by the 
inventors of a circuit board manufacturing process.  The patents in question are 
not held by a portfolio manager, as with so many disputes of late, but instead 
with Steven F. and Mary Reiber, who live in the suburbs of Sacramento. Mr. 
Reiber is the holder of five US patents pertaining to wire bonding tools. 
Specifically, he and Ms. Reiber created a tool that factories can use to join 
electrical wire to circuit boards without sending surges through the boards that 
short out the other installed parts. 
 

LSI Corporation  announced the availability of the PA2500, the company's 
newest high-performance, low-power preamplifier integrated circuit (IC) 
specifically designed for use in 2.5-inch hard disk drives (HDD) for the growing 
laptop computer market.  The LSI PA2500 utilizes innovative design techniques 
and an industry-leading process technology resulting in a 25 percent power 
consumption reduction over the previous generation. This reduction also 
decreases heat dissipation, resulting in greater drive reliability. With operating 
speeds of up to 1.5 gigabits-per-second (Gbps), the PA2500 preamplifier offers 
exceptional performance for mobile HDDs.  
 

Park Systems Corp. , a provider of nanoscale measurement systems for 
research and industry, announced that it has entered into a master development 
agreement to develop and supply next-generation Atomic Force Microscopes 
with Seagate Technology.  Park Systems developed the Cross-Talk Elimination 
(XE) AFM, featuring decoupled X-Y and Z scanners. Park’s XE Series of AFMs 
minimize background curvature to one nanometer over 100 micrometers in-
plane. There is no intrinsic bowing, even on the flattest sample. This ensures 
accurate images and enables observation of even the most subtle surface 
features, since no raw data correction needs to be applied.  

Industria Venezolana de Aluminio , Venezuela's largest state aluminum 
smelter, didn't ship metal to Japan in December for the second time in five 
months as talks on a new supply contract stalled according to Showa Denko 
K.K. .  The missed deliveries forced Japanese processors to find alternative 
supplies and depleted stockpiles of the metal at the nation's ports to their lowest 
in at least 13 years. Venezolana shipped 15,000 tons every two months to 
Japan, Asia's largest aluminum importer, under the previous supply deal.  

Strong PC demand helped fuel healthy growth in the semiconductor market 
during November 2007, but DRAM memory prices continued to free fall. 
The latest figures from the Semiconductor Industry Association  (SIA) showed 
that worldwide sales of semiconductors rose to $23.1 B in November, an 
increase of 2.3 per cent from $22.5 B in November 2006. Sales increased by 0.7 
per cent over October 2006. For the year to date, sales topped $231 B, 2.8 per 
cent up on the same period in 2006.  
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Showa Denko K.K. has started commercial shipments of 1.3-inch hard disk 
media with storage capacity of 40 gigabytes per disk, using perpendicular 
magnetic recording (PMR) technology. The media are to be installed in hard disk 
drives (HDDs) as small in size as Compact Flash(TM) Type II. 

Imation Corp  announced a strategic relationship with Mtron Co., Ltd. , a pioneer 
in Solid State Drive (SSD) technology and performance. Together, the two 
companies will develop and market SSD solutions with an initial focus on high-
growth areas including portable computing and enterprise markets. 

Intel  and STMicroelectronics NV  have been forced to delay the merger of their 
cash-starved flash memory units because of "significant turmoil" in the financial 
markets. 

STMicroelectronics won a Visionary Company Award at this year's Storage 
Visions Conference  in Las Vegas, Nevada. The special award recognized ST's 
dedication to the development and support of state-of-the-art storage 
technologies utilized in consumer electronics, the media and entertainment 
industries. 

 

ARTICLES  
 
1)  Some Highlights of the 2008 Storage Visions Con ference 
Tom Coughlin, Coughlin Associates 
 
The 2008 Storage Visions Conference was held January 5 & 6, 2008 at the 
Flamingo Hotel in Las Vegas, Nevada.  The 2008 Storage Visions Conference 
was a partner program of the 2008 International CES.  Storage Visions covers 
the role of digital storage in the creation, distribution and reception of digital 
content.  More information on the conference is available at 
www.storagevisions.com.  In June 2008 the 2009 conference agenda will be 
posted. 
 
Over two days close to 80 speakers, moderators and panel participants as well 
as 35 exhibitors and sponsors addressed the 470 participants in the event.  Tom 
Coughlin, conference organizer pointed out in his introduction that there is a race 
between resolution and bandwidth that will particularly impact physical vs. 
electronic distribution requirements.  Based upon the 2007 report on 
Entertainment Content Creation and Digital Storage he projected robust 
growth in digital storage leading to over 2 Exabytes required for these 
applications by 2012.   
 
The new drivers for content storage capacity in the home include: 
 

• Ease of content creation:  This capability is being built into many modern 
consumer devices e.g. cameras, digital recorders. 
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• Content Sharing through the internet makes it easy to multiple digital 
content 1,000 or more through sharing of files. 

• New methods of creating metadata automatically so content can be used 
easier. 

• Growth of User Generated Content (UGC) 
• Growth in content sharing between connected individuals 
• New ways to share and coordinate data around the home. 

 
Furthermore the capability for users to create and share their own content could 
increase enormously over the next few years leading to demand for 100’s of 
Terabytes and even a Petabyte in the home over the next few years.  The 
development and use of “life logs” to record what a person does throughout the 
day would do much to boost personal content storage demand as indicated in 
Figure 1 .  It should be noted that devices for personal recording were on display 
at the 2008 CES.     
 

Figure 1.  Affect of Personal Recording on Home Sto rage Demand (Use 
courtesy of Coughlin Associates, 2008) 
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On the first day of the conference there was a session covering Storage and 
Content Creation, Editing, Archiving and Distribution and sponsored by the 
Content Delivery Storage Association that included speakers such as Brian 
Campanotti of Front Porch Digital (moderator), Ron Tarasoff of Turner 
Broadcasting Systems, Paul Turner of Omneon, Rob Caldiera of Focus 
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Enhancements, Tracey Doyle of EMC and Tom Inglefield of Sun..  Don Verner of 
Intel joined in the Q&A panel following the speakers. 
 
Brian Campanotti , CTO of Front Porch Digital  said that file-based media 
infrastructures must be the basis of all advanced media-based workflows.  
Advanced Content Storage management (CSM) systems are used to facilitate all 
the critical elements of media production, transcoding and management.  Such a 
system is also the basis of abstracting storage system complexity and support 
the use of storage tiering to manage asset storage.  Metadata management is a 
key part of this CSM system with databases tracking content and managing 
movement and transcoding for use in multiple applications and venues. Brian 
went on to compare the various types of digital storage and their use in a media 
management environment.  In particular he pointed out that about 40 hours of 
high quality digital content 50 Mb/s can be stored for about $125 on a single 
LTO4 data tape.  Figure 2  shows a CMS pyramid showing the access time vs. 
storage capacity (for a given price) of various storage systems used in asset 
management. 
 
Figure 2.  Content Storage Management Storage Pyram id (Use courtesy of 

Front Porch Digital) 
 

CSM

 
 
Ron Tarasoff , Vice President of Broadcast Technology and Engineering at 
Turner Broadcasting  gave an excellent talk about the experiences at Turner of 
handling massive storage growth for content systems.   About 113 million US 
households currently have television and of that number 14% (15.5 million) are 
HD capable while only 11% (12.7 million) actually receive an HD signal.  He 
shared some statistics representing the Turner experience.  In 2003 Turner 
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opened a new data center that they thought would serve their needs for at least 
10 years and found that they were running very short of space in only 4 years.   
 
Short form content such as active commercials and promotions result in a large 
number of files while long form content results in many hours of content stored in 
the central cache as well as ultimately archived every month (see Figure 3  for a 
chart showing the rate of title archiving per month).  Note that this examples 
shows a total of 1,644 titles per month placed into archives. 
 
Hours of central cache for various types of long form content where shown in an 
example broken down by content network: 

·  Court TV    646 hours 
·  TBS    1,389 hours 
·  TNT-HD    1,510 hours 
·  TNT    2,783 hours 
·  TCM    4,552 hours 
·  Cartoons    5,000 hours 

 
Figure 3.  Rate of Content Archiving of Titles Per Month by Broadcast 

Network at Turner Broadcasting (Use courtesy of Tur ner Broadcasting) 
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Using new SAN technology Turner was able to decrease the cost and increase 
the storage capacity of their central cache in the same data center.  Among the 
improvements they saw were a 237% increase in storage capacity, a 78% 
reduction in rack space in their data center and a 65% reduction in the BTUs 
heat load of the central cache in their data center.  Turner made even more 
improvements in reduced shelf space and power use with a refresh in Sun 
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servers resulting in a 42 RU rack server space savings and a 70% further 
savings in power usage.  In the example presented Turner had the following 
allocations of digital storage for various storage tiers: 
 

·  Tier 1 – Ingest & Play-to-air Servers – 87 TB 
·  Tier 2 – Fiber Channel Disks – 73 TB 
·  Tier 3 – DVD RAM (Short Form Archive) – 22 TB 
·  Tier 4 – Data Tape (Long Form Archive) – 1.8 to 8.86 PB 

  
Paul Turner, Vice President of Product Marketing from Omneon discussed the 
Grid-based storage systems in their Content Server systems.  They advocate a 
ingest once model in an aggregated Grid-based storage server to service 
multiple content distribution needs and formats.  With the increasing size of hard 
disk drives (1 TB drives are now available from several hard disk drive 
manufacturers) protecting data and reconstructing a failed drive has become a 
much greater challenge.  Grid storage slices up the files and puts the slices on 
different connected servers to give additional protection of the data via 
replication.  A Grid storage system composed of multiple content servers can 
rebuild data on a failed drive from many different independent sources.  Thus 
data reconstruction goes on in parallel, across many drives rather than one drive 
and recovery and security of the data is much more rapid. 
 
Grid storage systems can also be used for Grid processing and active storage 
where each Content Server has a CPU and RAM and part of the CPU is used for 
activities other than the serving up of data so that multi-threaded applications are 
supported.  Using this architecture an application server can request a pool of 
resources from the Grid Resource Manager that assigns available resources to 
the job.  The application server launches processes on the assigned Content 
Servers and is notified when the job is complete.  The Grid Resource Manager 
also handles errors such as failed Content Servers by reassigning new Content 
Servers to a job real time and informing the application server.  Such active 
storage is self-healing and provides file verification to deal with Macroblocking, 
Black in Video and Header Errors.  It can also provide audio verification and 
standards conversion and transcoding.  Figure 4  shows such a Grid based 
storage system used for transcoding and management. 
 
Rob Caldiera Senior Product Manager from Focus Enhancements discussed 
the importance of Media Asset Management (MAM) and in particular metadata 
management in the content world.  Moving archives of assets from analog tapes 
to computer files may make them take up less space but it still doesn’t help 
retrieve data quickly when it is needed.  When applied to general content 
creation/production, several key processes are utilized: 

 
• Index 
• Organize 
• Store 
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• Retrieve 
• Integrate 
• Distribute 

 
 
Figure 4.  Grid-based Transcoding Management (Use c ourtesy of Omneon) 
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These processes factor into a MAM workflow which integrates into the 
production/post-production process.  Metadata describes the actual data in a 
media file which is referred to as the essence.  Metadata enables the use of 
digital search technology to be applied to find a piece of content.  Video search is 
very similar to web searches with results giving files as well as descriptive 
metadata describing the files.   Figure 5  shows an example of search using 
metadata. 
 
Anything that resides in a document that is not content is called markup.  Digital 
markup languages have been around since the mid-80’s when a Standard 
Generalized Markup Language (SGML) was adopted.  XML is a subset of SGML 
and has become the accepted “de facto” universal data container.  The 
repository of metadata resides with, or within, the systems database.  Databases 
can have several types of architectures:  Network, Flat file, Hierarchical, 
Relational, XML or Object oriented.  Relational databases predominate in most 
MAM systems such as IBM DB2, Oracle or MS SQL Server.  
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Figure 5.  Search of Video Content Using Metadata ( Use courtesy of Focus 
Enhancements) 

 

 
 
 
Rob stated that metadata is the great frontier in content management.  The 
volume and file sizes of metadata will continue to grow relative to the size of the 
content.  There are scenarios where the metadata file sizes can be larger than 
the essence!  On the other hand low-resolution proxies will become the standard 
for editing and workgroup collaboration as the adoption of HD grows, especially 
for 2K and 4K cinematic resolutions. 
 
Tracey Doyle  from EMC Global Services  discussed ensuring adequate service 
plans for digital content.  She went through the characteristics of setting up a 
service plan as well as methodology to ensure that your objectives for service are 
met. 
 
Tom Inglefield , Chief Technologist for Digital Media Solutions at Sun  discussed 
the important topic of digital media archives.  Archiving is important because it 
provides a means for access of content after a first use in order to increase the 
return on investment in creating the content.  Archiving also allows saving 
unused content that may be access and put to use later, such as in sequels.  
However if much content is archived there will soon be more archived than active 
data so controlling the costs of archives is important to make the retention and 
reuse possible.  Figure 6  shows the general relationship between days between 
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access, speed of access and the costs per GB of storage used for different aged 
content.  This leads to a storage hierarchy and tiering of content depending up on 
age and frequency of use.  Thus there is a role for performance and mass 
storage disks as well as digital tape for long term content retention. 
 
There were many other sessions at the event covering the most important topics 
on storage trends and technology, intelligence and content protection in storage, 
storage investments and the financial environment and the content storage 
market, experiences and insights of the next generation of consumers and 
storage users, trends and experiences for digital storage in the retail market, 
storage options for consumer devices, home network and direct attached storage 
uses and trends, social networking and remote storage and the use of optical 
storage in content distribution.  Keynote talks by Clyde Smith, Senior Vice 
President from Turner Broadcasting, Jim Elliot, Director of Flash Marketing from 
Samsung and Dom McCarthy, CTO from Hewlett Packard gave interesting 
aspects on  the use of digital storage in the professional media market, in mobile 
consumer devices and in home storage respectively. 
 
Figure 6.  Reduced Cost/GB Requirements for Aging C ontent Archives (Use 

courtesy of Sun) 
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2) Is there a future for hard disk drives in portab le players?  
 
Key Points : 
 

�  Reports from iSuppli are that the 1.8-inch hard drive equipped iPod 
Classic contains $190 worth of components. 

�  The product sells for $349 leaving significant margin over the costs of 
production. 

�  Estimates of sales of iPod Classic are 3.1 million units in 2007 compared 
to 26 million iPod Nanos and Touches. 

�  Apple has made fewer changes in the iPod Classic than it did in the new 
generation of Nanos and Touches. 

�  Apple offers 8 and 16 GB Nanos compared to 80 and 160 GB iPod 
Classics.  Clearly they are breaking the market up into a higher and lower 
capacity niches. 

 

Article:   

Hard disk drives used in mobile players are a much smaller part of the market 
compared to NAND flash memory. During the heyday of the Apple iPod Micro, 
small form factor (in that case 1-inch) hard disk drives were a major player in the 
mobile player market. The change in storage device demographics occured 
because of  a combination of lower flash memory prices combined with sufficient 
content storage capability for the current popular MP3 music format. 

MP3 music is often highly compressed, requiring as little as 10% of the storage 
capacity of the original content. This facilitates downloading on the internet and 
also reduces the total required storage capacity. Flash memory capacity has 
reached a bit less than $10 per GB on the market making an 8 or even 16 GB 
media player within the buying range of a lot of consumers. Flash memory is not 
an electromechanical device like a hard disk drive and so a smaller consumer 
device can be built using flash memory. In particular the thickness of the player 
can be less with flash memory than with a hard disk drive.  

As a consequence of the price decline in flash very mobile consumer products 
are possible.   For music and shorter videos these flash based products have 
proved to be very popular. On the other hand for less compressed (and higher 
audio quality) music the storage requirements per song can be many times larger 
than MP3. Also for longer videos the storage capacity can be much larger. For 
consumers that wish to carry with them libraries of richer audio or video content 8 
or 16 GB may not be enough. 

For consumers wishing richer content a hard disk drive based mobile player 
offers them the storage capacity that they need. It is these consumers that wish 
to carry higher quality libraries of content that are driving the hard disk drive 
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mobile player market. If these storage demands remain static eventually flash 
memory will take over these markets as well.  

What may sustain the mobile hard disk drive market is a continued demand for 
higher resolution content. There are developing technologies for mobile products 
that could enable the use of even higher resolution content (such as a mobile 
projector technology) that would only be cost effective with hard disk drives for 
the near future.  In the long run there may be other mobile applications that could 
create the need for more than a terabyte of storage capacity that consumers 
could carry with them. 

Thus it is my opinion that flash memory will remain the most used storage 
product in mobile players but there will continue to be a market for products that 
require higher storage capacity. This developing market will probably sustain the 
use of hard disk drives in a niche player market for some time to come. For hard 
drive makers this is important because the history of the industry has moved 
consistently to smaller form factors over time. 

 
3)  Dell is Establishing itself as an Independent Stora ge System 
Contender   
  
Key Points : 

·  Dell announced on November 5 that it will acquire storage startup 
EqualLogic for $1.4 billion dollars. 

·  EqualLogic makes scalable iSCSI storage for IP SAN storage networks 
·  The purchase of EqualLogic by Dell points out the growing importance 

of iSCSI storage in today’s market 
·  Dell’s acquisition of EqualLogic may have implications for the long term 

relationship of Dell and EMC 
 

Article:   

Dell announced that it is acquiring EqualLogic for $1.4 billion.  This is a large sum 
to pay and recognizes the growth potential for iSCSI storage systems.  iSCSI 
storage networking uses well known Ethernet networking to create storage area 
networks (SANs) for sharing stored content between host devices attached to 
that network.  Traditionally SANS have been constructed with the more 
expensive Fibre Channel networking technology.  Although there are 
performance sacrifices in using iSCSI vs. Fibre Channel these have been 
reduced in the last few years by clever caching and overhead processing 
technologies.  The development of effective iSCSI storage networking combined 
with the use of lower cost ATA-based storage systems creates a very attractive 
storage networking opportunity, especially for static content. 
 
Static content (that is data that is mostly read rather than written) is growing in 
importance as network storage systems are used for backup applications, 
storage retention compliance and as repositories for commercial content.  These 
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applications are greatly assisted by iSCSI storage networking and ATA-storage 
arrays. Higher performance storage arrays and fibre channel networking are still 
widely used in high transaction and write environments such as on-line trading 
and sales as well as very high resolution professional media editing.  In fact the 
growth of high performance storage depends upon the existence of a lower cost, 
reasonable performance storage hierarchy that can service the high performance 
systems with content when it is needed. 
 
EqualLogic increases the options that Dell can offer its storage customers.   
Since EqualLogic sells into markets served by channel partners rather than direct 
sales the acquisition could assist Dell in becoming more comfortable in these 
indirect markets as Dell’s direct sales cool.  Dell has also announced alliances 
with VMware and XenSource to allow virtualization technology to be incorporated 
into Dell hardware.  Combined with iSCSI SAN these moves put Dell into 
contention to provide solutions to many companies that are looking to simplify 
their IT operations and provide more efficient uses of computer and storage 
hardware as well as reduce to costs of managing that hardware.  This is a wise 
move on Dell’s part. 
 
Dell is also a major reseller of EMC storage products, including EMC iSCSI 
products.  The purchase of EqualLogic by Dell will certainly strain the relationship 
with EMC and lead to direct competition between EMC resellers and Dell selling 
EqualLogic solutions.  Could it be that Dell is establishing it’s own technology 
base in storage networking?  If so then it will be a very interesting period in the 
next few years as Dell starts to compete directly with EMC and other former 
technology partners. 
 
4) Possible Hitachi GST End Game 
 
Key Points : 
 

·  Sources indicate that Silver Lake Partners is looking into a possible 
investment in Hitachi’s disk drive division 

·  Silver Lake was involved in an earlier investment in Seagate 
Technology taking them private and then public again a few years ago 

·  Reported discussed stake in Hitachi by Silver Lake is less than 50% 
·  An investment by a private equity group in part of Hitachi’s HDD group 

could be the beginning of resolving the long-standing losses in the 
division 

 
Article:   
 
Hitachi Global Storage Technology, the hard disk drive division of Hitachi, was 
founded in 2002 by the merger of IBM and Hitachi hard disk drive divisions.  
Since the merger the company has not had an annual profit and few profitable 
quarters.  Hitachi has suffered from higher manufacturing cost structures than 
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competing hard disk drive companies such as Seagate and Western Digital.  In 
addition the division has had difficulties in introducing new products, in 
particularly in the higher margin enterprise storage market (SCSI and fibre 
channel drives).  Coupled with the competitive marketplace and a relatively mild 
but steady decline in drive prices it has been difficult for Hitachi to maintain their 
market share without selling below their cost and thus generating steady losses. 
 
For several years Hitachi senior management has given the struggling division 
ultimatums and made some management changes but they have not succeeded 
in fixing the fundamental issues of the division or finding a way to off-load the 
unit.  The intensity of the discussion about what happens next at HGST has 
intensified in the last year as industry observers think that Hitachi is moving 
towards making their moves to off-load all or part of the group.  The speculation 
has been that many companies as well as private equity groups have been 
interested in the company ranging from TDK/SAE (a Japanese/Chinese 
component supplier and contract manufacturer for the HDD industry) to LG (a 
Korean consumer electronics company).  There was even speculation that 
several companies already involved in the industry wanted to buy pieces of the 
company and break it up. 
 
Earlier in the Fall of 2007 new speculation began that private equity firms, 
including Silver, had been looking at Hitachi’s hard disk division.  Silver Lake 
Partners is an interesting suitor considering that they previously took Seagate 
Technology private and then public again earlier in the decade for an excellent 
return on their investment.   Having such a investment house take stock in the 
company may be part of trying to keep the division independent and at least 
partially intact.  Whatever the ultimate move is going to be I expect it should be 
resolved in the next few months and will result in some or all of Hitachi’s not 
inconsiderable 17% hard disk drive market share up for grabs by the other 
players in the industry.  Stay tuned, more to come! 
 
5) Don’t Give up on Small Form Factor HDDs!  
 
Key Points: 
 

·  Samsung will introduce a 1.3-inch form factor hard disk drive at the 
2008 CES 

·  The camera is intended primarily for handheld camcorders where 
HDDs are becoming very popular 

·  Samsung is a leading consumer electronics company and the majority 
of the company’s hard disk products go into internal consumption 

·  This is the first new disk drive format in several years and provides a 
storage capacity point between the almost extinct 1-inch form factor 
and the 1.8-inch form factor 

 

Article:   
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In the last couple of years Samsung, working with their component vendors such 
as TDK/SAE, has introduced leading hard disk drive technology products.  Earlier 
in 2007 the division announced that they would be shipping the highest areal 
density products in the industry to deliver a 3-disk 3.5-inch form factor 1 TB hard 
disk drive.  They recently started shipping this product.  They have also applied 
this areal density advantage to announce high capacity 2.5-inch and 1.8-inch 
form factor drives. 
 
Just before the 2008 CES in December 2007 the company announced that they 
will be showing a 1.3-inch form factor disk drive for consumer applications.  In 
particular Samsung intends to ship handheld camcorders using this small disk 
drive for a smaller footprint HDD camera than the 1.8-inch drive cameras 
currently on the market.  With a storage capacity between that of a 1-inch drive 
and a 1.8-inch drive the new product will supply 10’s of GB of storage capacity at 
a price point that flash memory cannot penetrate yet. 
 
Although the Samsung 1.3-inch device is novel it is not the first product to use 
disks of this form factor.  In the early 1990’s HP introduced the Kitty Hawk 1.3-
inch disk drive for the Apple Newton (one of the first PDAs).  The product was 
produced in small quantities but with the demise of the Newton it was relegated 
to collector status.  The Samsung product is thinner and more compact due to 
smaller components and advances in electronic integration since the Kitty Hawk 
days. 
 
It is welcome to see a new small form factor disk drive.  After the demise of the 1-
inch disk drive in the MP3 music player market it appeared that the next HDD 
form factor that the industry needed to defend from flash was the 1.8-inch drive.  
With its new 1.3-inch drive Samsung has shown itself to be a leader again in 
driving HDD technology and applications.   
 
It is important for the HDD industry to maintain their smaller form factors since 
history shows that over the course of the 50-year history of this storage device it 
has migrated to smaller and smaller form factors over the years.  This is due to 
the greater ability to increase areal density on smaller drives, reduction in the 
size of other electronic components and improvements in data latency for smaller 
drives.  Defending the 1.8-inch and even the 1.3-inch form factor disk drives will 
be crucial to the continued success of hard disk drives. 
 
 
PERSONNEL NEWS 

 

Sean Kerins , former EMC executive was hired by Arrow  ECS, a business unit of 
Arrow Electronics, to head Arrow’s storage business.  Kerins is responsible for 
managing supplier and partner relationships for Arrow ECS’ storage platforms, 
including EMC, Hitachi Data Systems, Network Appliance  and other existing 
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and emerging platforms. He will also oversee strategic partnerships, sales, 
marketing and finance functions and a team of approximately 300 within Arrow 
ECS’ Storage Group.  

SanDisk  announced the appointment of Jeff Kost , as senior vice president and 
general manager of its Mobile Computer Solutions (MCS) division. A 10-year 
SanDisk veteran, Kost previously was the company's vice president for the 
mobile handset business.  He reports to Yoram Cedar , SanDisk's executive vice 
president, Mobile Business Unit and Corporate Engineering. 

James A. Davidson , managing director of Silver Lake Partners resigned as a 
director of Seagate Technology . 

Walter Hinton  was named vice president of corporate development for storage 
firm, Digi-Data . Hinton is credited with key roles in the creation of the storage 
networking and internet storage services markets, and will be responsible for 
Digi-Data’s strategic direction and key technology partnerships.  
 

Former EMC and Avamar  executive, Ed Walsh , has joined Virtual Iron  as 
president and chief executive officer. Walsh takes the reins at the fast-growing 
company from John C. Thibault who remains with the company as executive 
chairman focusing on the company's strategic direction. 

Xiotech  recently acquired Seagate 's Advanced Storage Architecture (ASA) 
group, purchasing the assets of the business and gaining a license to the 
associated technology.  Dr. Ellen Lary , who was a consultant to Seagate's ASA 
group, will serve as the Vice President and General Manager of this team for 
Xiotech. In addition, Steve Sicola , former General Manager of the Seagate ASA 
division, will serve as the Chief Technology Officer for Xiotech. 

Former Seagate  executive, Jim Chirico  has joined corporate telephony 
company Avaya, Inc. as Senior Vice President and President, Operations.  Jim 
was Executive Vice President and led global operations, development, and 
manufacturing at Seagate with a team of more than 50,000 people  

 
QUARTERLY NUMBERS UPDATE  

 
Following are updated Q3 2007 numbers as well as estimates for Q4 2007 and 
for the 2008 and onwards.  Note that at the time of publication not all the Q4 
2007 drive company announcements had been made.  Thus we will give 
corrected Q4 2007 data in the next newsletter. 
 
In Table 1  we can see that the overall ASP for disk drives was up about 3% in 
Q3 2007 compared to Q2 2007.  This reflects a constrained supply situation in 
Q3 with very little inventory.  The historical trends are shown in Figure 1 .  We 
expect that ASPs will show little decline in Q4 2007 due to high demand and 
supply constraints. 
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Table 1.  AVERAGE DISK DRIVE SALES PRICES (ASP) AND  UNIT 

VOLUMES (UNITS MILLIONS/$  PER UNIT) 

 
 Q3 06 

Units/$ 
Q4 06 

Units/$ 
Q1 07 

Units/$ 
Q2 07 

Units/$ 
Q3 07 

Units/$ 
HGST 19.9/$67.7 20.5/$68.0 19.5/$67.0 20.2/$60.17 24.3/$59.67 
Seagate 39.1/$71.2 41.4/$72.0 39.5/$71.4 39.2/$69.69 47.2/$70.0 
WD 22.7/%56.0 24.5/$58.0 24.5/$57.1 24.9/$55.22 29.4/%60.0 
 

 

Figure 7.  Average Drive Price Trend for Seagate, W estern Digital, and 
Maxtor (Q4 ’98 to Q3 ’07) 
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Table 2  gives corrected Q3 2007 drive numbers by company and application.   
Table 3  gives corrected Q3 2007 drive numbers by company and form factor.  
The final results are about 1 million units lower than the earlier projection. 
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Table 2.  CALENDAR Q3 2007 DISK DRIVE SHIPMENTS BY APPLICATION 
(UNITS IN MILLIONS, CORRECTED) 

Company Mobile CE Desktop Ent. ATA Enterprise Total Q3
Seagate 7.9 5.7 26.7 2.3 4.6 47.2
Western Digital 5.9 3.7 19.4 0.4 0.0 29.4
Samsung 2.5 3.0 9.1 0.0 0.0 14.6
Hitachi 12.2 1.7 9.1 0.3 1.0 24.3
Fujitsu 8.3 0.3 0.0 0.0 1.8 10.4
Toshiba 6.0 4.2 0.0 0.0 0.0 10.2
Other 0.0 0.2 0.2 0.0 0.0 0.5

Total 42.8 18.8 64.5 3.0 7.4 136.5  
 

Table 3.   CALENDAR Q3 2007 DISK DRIVE FORM FACTOR SHIPMENTS 
(UNITS IN MILLIONS, CORRECTED) 

Company 0.85 inch 1 inch 1.8 inch 2.5 inch 3.5 inch Total Q3
Seagate 0.0 0.4 0.6 7.9 38.2 47.2
Western Digital 0.0 0.0 0.0 5.9 23.4 29.4
Samsung 0.0 0.0 1.0 2.5 11.0 14.6
Hitachi 0.0 0.0 0.6 12.4 11.4 24.3
Fujitsu 0.0 0.0 0.0 10.4 0.0 10.4
Toshiba 0.0 0.0 3.3 6.9 0.0 10.2
Other 0.0 0.2 0.0 0.0 0.2 0.5

Total 0.0 0.7 5.5 45.9 84.3 136.5  
 
Table 4 and Table 5 show estimates of Q4 2007 drive shipments per application 
and form factor.  Final results will be given in the next newsletter.  According to 
this projection there was about a 10 million unit increase from Q3 to Q4 (7% 
increase Q/Q).  
 

Table 4.  ESTIMATED CALENDAR Q4 2007 SHIPMENT APPLI CATIONS 
PROJECTIONS  (UNITS IN MILLIONS) 

 
Company Mobile CE Desktop Ent. ATA Enterprise Total Q4
Seagate 6.4 8.1 27.4 2.8 5.3 50.0
Western Digital 8.7 4.1 20.9 0.5 0.0 34.2
Samsung 3.0 3.2 9.1 0.0 0.0 15.3
Hitachi 12.9 1.8 9.6 0.3 1.0 25.6
Fujitsu 8.8 0.3 0.0 0.0 1.8 10.9
Toshiba 6.6 4.3 0.0 0.0 0.0 10.9
Other 0.0 0.1 0.2 0.0 0.0 0.3

Total 46.5 21.8 67.2 3.7 8.1 147.3  



 

VOLUME XX, NUMBER 3      © 2007 Coughlin Associates 32 

 

Table 5.   ESTIMATED CALENDAR Q4 2007 DISK DRIVE FO RM FACTOR 
PROJECTIONS (UNITS IN MILLIONS) 

Company 0.85 inch 1 inch 1.8 inch 2.5 inch 3.5 inch Total Q4
Seagate 0.0 0.2 0.6 8.1 41.1 50.0
Western Digital 0.0 0.0 0.0 8.7 25.5 34.2
Samsung 0.0 0.0 1.0 3.0 11.3 15.3
Hitachi 0.0 0.1 0.6 12.7 12.2 25.6
Fujitsu 0.0 0.0 0.0 10.9 0.0 10.9
Toshiba 0.0 0.0 3.3 7.5 0.0 10.9
Other 0.0 0.1 0.0 0.0 0.2 0.3

Total 0.0 0.4 5.6 51.0 90.2 147.3  
 

Figure 8  shows high, median and low estimate total drive unit volume estimates 
out to 2012. 

 
Figure 8.  BANDED HARD DRIVE VOLUME PROJECTIONS 
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Table 6 and Table 7 show updated estimates for 2007 total drive shipments by 
market and form factor respectively.  Unit shipment strength in the fourth quarter 
have led us to increase year total estimates by about 3 M over the numbers in 
the last newsletter.   
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Table 6.   ESTIMATED TOTAL 2007 DRIVE SHIPMENTS (Un its in Millions) 
 

Company Mobile CE Desktop Ent. ATA Enterprise Total
Seagate 25.1 25.5 98.1 8.8 18.3 175.9
Western Digital 21.7 13.2 75.0 1.6 0.0 111.5
Samsung 11.4 11.0 33.1 0.0 0.0 55.5
Hitachi 43.4 7.2 33.5 1.0 4.3 89.5
Fujitsu 28.8 0.9 0.0 0.0 7.0 36.7
Toshiba 22.6 14.9 0.0 0.0 0.0 37.5
Other 0.0 0.9 0.8 0.0 0.0 1.7

Total 153.1 73.6 240.6 11.4 29.6 508.3  
 
 
Table 7.  ESTIMATED TOTAL 2007 DISK DRIVE FORM FACT OR SHIPMENTS 

(Units in Millions) 
 
Company 0.85 inch 1 inch 1.8 inch 2.5 inch 3.5 inch Total
Seagate 0.0 1.4 2.1 26.8 145.4 175.9
Western Digital 0.0 0.0 0.0 21.7 89.6 111.5
Samsung 0.0 0.0 3.0 11.4 41.0 55.6
Hitachi 0.0 0.5 2.7 43.7 42.8 89.5
Fujitsu 0.0 0.0 0.0 36.8 0.0 36.7
Toshiba 0.0 0.0 12.8 24.7 0.0 37.5
Other 0.0 0.8 0.0 0.0 0.9 1.7

Total 0.0 2.7 20.5 165.1 319.6 508.4  
 
Based upon these drive estimates for 2007 and future years Table 8  and Table 9  
give estimates for disk and heads by form factor. 
 

Table 8.  ESTIMATED MAGNETIC DISKS PROJECTIONS (BY FORM 
FACTOR, UNITS IN THOUSANDS) 

 
2006 2007 2008 2009 2010 2011 2012 2013

3.5 INCH 401,934 454,521 517,650 551,161 584,534 580,171 620,990 658,401

2.5 INCH 235,432 301,665 361,277 448,974 537,328 624,263 742,922 879,430

1.8> INCH 31,766 23,524 34,156 46,687 63,934 86,201 115,134 151,166

TOTALS 669,132 779,710 913,083 1,046,822 1,185,795 1,290,635 1,479,046 1,688,997  
 



 

VOLUME XX, NUMBER 3      © 2007 Coughlin Associates 34 

Table 9.  ESTIMATED MAGNETIC HEAD PROJECTIONS (BY F ORM 
FACTOR, UNITS IN THOUSANDS) 

 
2006 2007 2008 2009 2010 2011 2012 2013

3.5 INCH 602,901 704,188 793,729 845,113 896,285 911,697 975,842 1,034,630

2.5 INCH 376,692 479,570 592,865 736,778 881,769 1,018,535 1,212,135 1,434,859

1.8> INCH 57,064 42,300 61,420 83,953 114,965 155,007 207,034 271,828

TOTALS 1,036,656 1,226,058 1,448,014 1,665,843 1,893,019 2,085,239 2,395,011 2,741,317  
 

Figure 9  gives our projections for drives by market niche out to 2013.  Figure 10  
does the same for drive form factor while Figure 11  breaks out expected CE 
drive volumes by consumer application. 
 

Figure 9.  PROJECTION OF DRIVES BY MARKET NICHES 

0

200,000

400,000

600,000

800,000

1,000,000

1,200,000

U
ni

ts
 in

 th
ou

sa
nd

s 
   

   
   

 .

Mobile 28,684 21,604 43,757 55,388 81,859 110,500 147,784 184,730 230,913 277,095 332,514 399,017 478,820

CE 3,800 10,762 22,075 41,772 63,828 77,814 83,316 106,222 128,843 160,652 194,292 237,301 281,711

Desktop 140,095 143,230 170,605 180,819 201,760 212,700 231,700 243,285 255,449 268,222 281,633 295,714 310,500

Enterprise ATA 1,013 2,062 3,295 4,604 6,230 7,900 11,400 13,680 16,416 19,699 23,639 28,367 34,040

Enterprise 20,258 20,617 21,967 23,020 26,206 27,600 29,000 31,900 35,090 38,599 42,459 46,705 51,375 

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

 
 



 

VOLUME XX, NUMBER 3      © 2007 Coughlin Associates 35 

Figure 10.  PROJECTION OF DISK DRIVES BY FORM FACTO R 
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Figure 11.  PROJECTION OF CE DISK DRIVES 
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Digital Entertainment Series  

Prices are for PDF company-wide copy (each report) 
Call us for multiple report discounts 
 
�  Digital Storage in Entertainment Creation and Distr ibution (2007)  

$2,500            

�  Digital Storage in Consumer Electronics 2008 (with Jim Handy, 
Objective Analysis, January 2008)  $5,000  

�  Consumer Survey on Digital Storage in Consumer Elec tronics 2008 
(January 2008)  $5,000 

HDD Infrastructure Series  

�  Hard Disk Drive Capital Equipment Market                    $7,000 
and Technology Report (April 2008) 
 

Special Reports  
 

�  eSATA:  A New Storage Pardigm  $500 
�  Data Protection for Small Businesses and Homes  $20 0 
 

To order these (or other) or to order the Digital Storage Technology 
Newsletter  ($199 annually with a $100 discount on 2008 Storage Visions 
Conference registration) call 408-871-8808 or visit the Coughlin Associations 
web site at http://www.tomcoughlin.com/techpapers.htm. 
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Conference Theme  

Digital Storage--The key to value and differentiati on in the rich media 
market 

Come to the one-day Creative Storage Conference on April 15, 2008 to make 
valuable connections and to participate in the latest trends and requirements for 
digital storage to serve creative minds 

 

Why you should attend!  

Don't miss this 2nd Annual conference on Creative Storage! 

Higher resolution in theatres and in homes and mobile devices are driving 
enormous growth in demand for digital storage. 

Between 2008 and 2013 we expect a substantial increase in the required digital 
storage capacity used in the rich media market according to a study from 
Coughlin Associates. 

Hear how major media equipment suppliers and entertainment industry 
customers use digital storage technology in all aspects of content creation and 
distribution. 

Discover how to combine and leverage optical storage technology with new 
opportunities in the digital media market. 

See presentations on digital storage and digital acquisition and film scanning, 
non-linear editing, compositing and special effects. 

Be at the juncture of digital storage and the next generation of storage for the 
professional media market. 

Meet folks that can help you further your business and your career! 

Contact us Regarding Speaking and Sponsorship Oppor tunities 

for the 2008  Conference  

Phone:  408-871-8808, Email:  tom@tomcoughlin.com  
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2008 Creative Storage Conference Agenda 
 
April 15, 2008 
Las Vegas Convention Center 
(with the 2008 NAB Show) 
 

Tuesday April 15, 2008  

7:30 Light Breakfast and Registration 
 
8:00 Introduction – Tom Coughlin, Coughlin Associates 
 
8:15 Session A:  Storage in Content Capture and Creation 
 
This session explores the changing role of storage for content capture for professional 
applications including cameras and field editing equipment. It will also include 
discussions of digital storage in animation and special effects.  
 
9:45 Morning Break 
 
10:00 Keynote Speaker 1 
 
10:45 Session B:  Storage for Professional Content Editing and Post Production 
 
Direct attached storage has been the mainstay of professional non-linear editing.  
Although direct attached storage is still heavily used network storage technologies are 
beginning to reach performance levels that can support many editing applications. This 
session explores direct attached, networked storage as well as grid and other advanced 
storage architectures to support non-linear editing and post production. 
 
12:15 Lunch 
 
1:15 Keynote Speaker 2 
 
2:00 Session C:   Content Delivery and Digital Storage 
 
This session explores the evolving requirements of traditional and non-traditional content 
delivery markets.  This includes video on demand, cable and satellite distribution and 
network distribution. It also explores digital storage opportunities in video and content 
downloading and social networking. 
 
3:30 Afternoon Break 
 
3:45 Session D:  New Roles and Models for Physical Distribution  
 
This session looks at new physical media distribution models including flash, hard disk 
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drives and higher capacity optical discs as well as new kiosk models for getting content 
for static home and mobile devices. What are the requirements and opportunities and how 
can these new modes tie into working business models. 
 
 
4:15 Session E:  Entertainment and Media Users Session 
 
This session includes notable end users of digital storage from the entertainment and 
media industry discussing their uses and issues with digital storage in this industry.  
 
5:30 Conference Ends 
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Consulting 
 

Tom Coughlin is available for technical and market 
consulting on digital storage devices, systems and 
applications. Clients have included, Network Appliance, 
PriceWaterhouseCoopers, Quantum, LSI, Pillar Data, and 
Seagate Technology. 
 
 

 Tom Coughlin, President, Coughlin Associates 
has been working for over 25 years in the data 
storage industry at companies such as Ampex, 
Polaroid, Seagate, Maxtor, Micropolis, Syquest, 
and 3M.  He has over 60 publications and six 
patents to his credit.  Tom is active with IDEMA, 
the IEEE Magnetics Society, IEEE CE Group, and 
other professional organizations.  Tom was 
Chairman of the 2007 Santa Clara Valley IEEE 
Section and former Chairman of the Santa Clara 
Valley IEEE Consumer Electronics Society and 
the Magnetics Society.  He is the founder and 
organizer of the Annual Storage Visions 
Conference, a partner to the annual Consumer 
Electronics Show as well as the Creative Storage 
Conference. Coughlin Associates provides market 
and technology analysis as well as Data Storage 

Technical Consulting services.  For more information go to 
www.tomcoughlin.com 
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NEWSLETTER SUBSCRIPTIONS 
 
The Digital Storage Technology Newsletter is a Quarterly Publication of Coughlin 
Associates.  It is published quarterly.  Subscriptions for 2007-2008 are $199 and 
can be made using the form below.  Subscription entitles subscriber to 
membership of Entertainment Storage Alliance, www.entertainmentstorage.org 
and $100 discount for 2008 Storage Visions Conference (call 408-871-8808). 
 
"  Cut or tear here "                                                           "  Cut or tear here "  
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