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Abstract— This Paper describes that the documents are 

stored in the specific technology known as the Ultra Density 

Optical disc. It is 133.35 mm ISO cartridge optical disc.  

This technology utilizing a design bases on Magneto – 

optical disc, Phase Change technology this combine with a 

blue violet laser. Magneto-optical disc have the shorter 

wavelength (405 mm).  Ultra Density Optical is an Optical 

Storage technology that increases capacities by using an 

extremely focused Blue Laser to write & read data in the 

disc.  UDO is the culmination of 6th generations of 

technological advancements in optical technology designed 

specific for professional data archiving The UDO 

technology is used in the field as Writing Technology, Disc 

Format, Rewritable, Compliant Write Once Media, Laser 

and Optics, Drive Mechanisms.  UDO technology applied 

over Archival Storage, Secure Video. Generally discuss 

about the application, features, specifications of the Ultra 

Density Optical disc storage the files. 
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I. INTRODUCTION 

UDO have the flexible optical archiving media with the 

optical storage is the most secure method of archiving data. 

UDO has the specifications as Data Interchange on 130 mm 

Rewritable and write once read many.An Ultra Density 

Optical disc or UDO is a 133.35mm (5.25’’) ISO cartridge 

optical disc which can store up to 30 GB of data.   

 
Fig. 1: The Next Generation of 5¼-inch Optical Storage 

Technology 

The second generation UDO2 media was 

introduced in April 2007 & has a capacity of up to 60 GB’s.  

Utilizing a design based on a Magneto-optical disc, but 

using Phase Change technology combines with a blue violet 

laser, a UDO/UDO2 disc can store substantially more data 

than a magneto-optical disc or MO, because of the shorter 

wavelength (405 nm) of the blue-violet laser employed.  

MO’s use a 650 nm-wavelength red laser.  Because its beam 

width is shorter when burning to a disc than a red-laser for 

MO, a blue-violet laser allows more information to be stored 

digital in the same amount of space. 

Magneto Optical (MO), Ultra Density Optical 

(UDO) satisfies professional archival needs and is ideal for 

companies or industries who must meet international, 

commercial and governmental archival regulations, who 

process large volumes of documentation and who must 

access stored/archived files quickly.  

II. HISTROY OF UDO 

UDO optical disc storage media was developed as a replace 

for the 9.1 GB Magneto-optical digital storage medium.  

Ultra Density Optical first announced by SONY on Nov 

1,2000.  It was later adopted with Heavy investment by 

Plasmon, a UK technology company with extensive 

experience with computer archival backup systems and 

solutions.  Currently UDO/UDO2 is being championed by 

its development partners Plasmon, Asahi Pentax(responsible 

for the optic-mechanical assembly design), Mitsubishi 

Chemical  is the second major development partner of UDO 

media and the sole manufacture of UDO media as of the 4th 

quarter of 2008. 

A. Key Features & Benefits 

 Lower Cost of Ownership:  84% less per GB than 

Magneto Optical. 

 Higher Capacities:  30 GB of capacity on a single disk. 

Minimizes the number of disks required to store 

permanent data. 

 Permanence: Phase Change Write Once prevents 

customers from overwriting data or altering files, 

making UDO ideal forcustomers who need to comply 

with international regulatory requirements. 

 Higher Performance: 33% faster file access over it's 

predecessor, Magneto Optical (MO) Durable and 

Secure: in excess of 50 years archival life. 

 Standard: 5.25" ISO standards. 

III. UDO TECHNOLOGY & APPLICATIONS 

Ultra Density Optical technology, commonly referred to as 

UDO, is the ideal successor to Magneto Optical (MO) 

archival storage because it adheres to the 5.25" ISO standard 

form factor. UDO offers customers more than three times 

the capacity of MO, with 33% faster file access, 8 MB/sec 

read transfer rates and a lower longer term cost of 

ownership; roughly 84% per GB less than MO. UDO will 

deliver the highest level of data integrity and trustworthiness 

with phase change write once recording and is considered 

the new 30 GB standard for professional optical storage.  

UDO has a solid three generation road map with capacities 

reaching 120 GB on a single disk. With each new 

generation, the cost of trustworthy archival storage will 

continue to provide cost effective professional archive 

storage. 
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A. Applications  

1) Near Field Recording:  

 

Fig. 3: Near Field Recording 

Many people’s tried to attempt to develop products based on 

the near field recording. By the use of a SIL (Solid 

Immersion Lens) lens, it is possible to achieve NA values 

higher than 1, reducing the laser spot size dramatically.  

However, this requires the recording layer to be very close 

to the surface of the media in order to couple the light into 

the recording film before it diverges.    

Near field Recording Principle 

a) Laser Beam. 

b) Objective Lens. 

c) Flying Head - Focus controlled by the hard disk-like air 

bearing. 

d) Solid Immersion Lens (SIL) – Allows NA > 1.0 thus 

achieving smaller spot sizes. 

e) Substrate. 

f) Evanescent Coupling - Near field coupling creating 

sub-wavelength recorded feature size. 

g) First Surface Recording. 

h) Lens/Substrate Spacing Controlled by Flying Head. 

i) Magnetic Coil - Magnetic coil in the head allows direct 

overwrite. 

IV. OPTICAL STORAGE DENSITIES 

A. Optical Resolution and Numerical Aperture 

 
Fig. 2: Evolution of Substrate Thicknesses 

The smallest optical spot size that can be achieved is 

determined by thediffraction limit, which is proportional to 

?/NA where ?  is the optical wavelength and NA is the 

numerical aperture.  The areal density is proportional to the 

inverse square of this quantity (NA/?)2.  The current 14x 

MO products use shorter wavelength lasers (~660 nm 

compared with the original 1x lasers at ~830 nm) to achieve 

part of the increase in storage density. The thicker the 

substrate, the more critical these tolerances become.  It is 

necessary to reduce the substrate thickness still further than 

the halving from 1.2 mm of CD products to 0.6 mm used 

DVD. 

V. SPECIFICATIONS 

Data interchange on 130 mm  Rewritable and Write Once 

Read Many Ultra Density Optical Disk Cartridges – 

capacity is 60 Gbytes. 

A. Writing Technology: 

UDO uses a phase change recording process that 

permanently alters the molecular structures of the disc 

surface. 

B. Disc Format : 

There are three versions of UDO/UDO2 media a true 

WORM ( Write Once Read Many), an R/W ( Re-writable), 

and compliant WORM. 

C. Rewritable : 

The UDO Rewritable format is a specially formulated phase 

change record surface that allows recorded data to be 

deleted and modified.  UDO rewritable media operates like 

a standard magnetic disc.  Files can be written, erased and 

rewritten, dynamically reallocating disc capacity.  

Rewritable media is typically use in archive applications.  

D. True Write Once: 

The UDO true write once format uses a different phase 

change recording surface than the Rewritable media.  Unlike 

Rewritable media, the write once recording surface can’t be 

erase or alter, making Write Once the most stable in terms 

of data integrity, because the physical record is kept 

authentic. 

E. Compliant Write Once Media: 

UDO Complaint Write Once media has the same operational 

properities as UDO True Write Once Write but  with once 

clear and important difference.  Through the uses of a 

specially design “shred” operation, individual records 

written to complaint write once media can be destroyed. 

F. Drive Mechanism: 

UDO Drives Specifications 

 Media Load Time 5 s 

 Media Unload Time 3 s 

 Average Seek Time 35 ms 

 Buffer Memeory 32 MB 

 Max Sustained Transfer Rate – Read 8 MB/s 

 Mas Sustained Transfer Rate – Write 4 MB/s 

 MSBF – Mean Swap Between Failure 750,000 

load/unload cycles 

 MTBF – Mean Time Between Failure 100,000 hours. 
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VI. DESIGN OF UDO 

The design brief for the UDO range included the 

requirement that the new product roadmap would have a 

visible technology path that extended to at least three 

generations.  

 The original requirements were as listed below: 

 The drive will be designed as a high reliability product 

suitable for the professional data storage market. 

 No fundamentally new inventions will be required to 

achieve the first three capacity points. 

 The products will support both re-writable and true 

WORM media. 

 The initial capacity must be at least 30GB with a 

doubling for each succeeding generation. 

 Future products must be backward read compatible with 

at least one, but preferably 2 generations of media. 

 The cartridge external form factor will be compatible 

with the current 5¼- inch MO standard. 

 New cartridge design to prevent actual insertion into 

existing MO drives. 

 Improved cartridge shutter design to reduce the 

possibility of contamination. 

 Shipment date for first product will be mid 2003. 

VII. CONCLUSION 

The UDO road map was designed to use proven 

technologies at all stages in order to ensure that products 

could be delivered on time and to budget.  Too often, 

companies try to push a new technology to its limits too 

early and suffer the inevitable delays to program schedules, 

cost over-runs and failures to deliver to specifications.  In 

contrast, UDO takes the existing proven elements of Blu-

Ray technology to deliver a family of professional data 

storage products.  Later generations push the technology 

further as the industry develops the techniques required to 

manufacture components required to an acceptable level.  
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