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ABSTRACT: 

Blu-ray disc is a storage capacity which has a high density as it is enough to store a continuous backup copy of most people's 
hard drives on a single disc .It has begun to spread in the past few years, gaining immense popularity. It deals in downloading 
extras, updating content via the web, and watching live broadcasts of special effects. The goal of developing this format was to 
enable recording, rewriting and playback of high-definition video(HD),and storing amount of data because the disc utilizes the 
global standard "MPEG-Z Transport stream “compression technology highly compatible with Digital Broadcasting for a wide 
range of content recorded. There are companies that are developing blu-ray disc in order to have display high definition video 
and store large amounts of data. This paper aims at describing the concept of blu-ray discs, technological advancements and its 
application. It gives the researchers a detail about why to use blu-ray discs and what benefits we can get from blue ray discs. 

Keywords:  high density, high definition video, compression technology, digital broadcasting,  

� What is a Blu-ray Disc? 

Blu-ray is the next-generation digital video disc. It can record, store and play back high-definition video and digital 
audio, as well as computer data. The name Blu-ray Disc (BD) is derived from the blue-violet laser it uses to read and 
write for high data storage density. A Blu-ray Disc can store substantially more data than the common DVD format, 
because of the shorter wavelength (405 nm) of the blue-violet laser (DVDs use a 650-nm-wavelength red laser and 
CDs use an infrared 780 nm laser), which allows more information to be stored digitally in the same amount of 
space. In comparison to HD DVD, which also uses a blue laser, Blu-ray Disc has more information capacity per 
layer (currently 25 GB, but test media is up to 200 GB). 

The advantage to Blu-ray is the sheer amount of information it can hold:  

• A single-layer Blu-ray disc, which is roughly the same size as a DVD, can hold up to 27 GB of data -- 
that's more than two hours of high-definition video or about 13 hours of standard video. 

• A double-layer Blu-ray disc can store up to 50 GB, enough to hold about 4.5 hours of high-definition 

video or more than 20 hours of standard video. And there are even plans in the works to develop a disc 
with twice that amount of storage. 
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� History 

The Blu-ray Disc standard was jointly developed by a group of consumer electronics and PC companies called the 
Blu-ray Disc Association (BDA). It is currently competing with the HD DVD format for wide adoption as the 
preferred next generation optical standard, similar to the videotape format war between JVC's VHS and Sony's 
Betamax. As of 2006, neither the Blu-ray Disc nor the HD DVD has succeeded in supplanting the present home 
video standard, the DVD. 

� Supporting Companies 

 

The Blu-ray Disc Association unveiled their plans for a May 23, 2006 release date at the Consumer Electronics 
Show (CES) in January 2006. Since then, Blu-ray Disc was delayed, but eventually shipped in the U.S. on June 20, 
2006.  

� Disc Structure 
� When we take a look to the specifications above, we immediately see that the capacity is a most important 

difference. Blu-ray offers a significantly higher storage capacity. The reason for this is the disc itself: while 
HD-DVD uses a similar disc to the DVD (0.6 mm disc with 0.6 mm protective coating), Blu-ray steps away 
from the DVD norm and uses a 1.1 mm disc with a protective layer of only 0.1 mm. The recording layer is 
therefore very close to the surface of the disc. The advantage is that the laser has less material to read 
through, which allows a higher NA, a lower track pitch, a smaller pit length and therefore more storage 
compared to HD-DVD. 

But this proximity of the information layer also means that the BD disc is more vulnerable to accidental scratches. 
Furthermore, the lens has to be closer to the surface of the disc than any other optical disc before, which increases 
the risks of the lens accidentally hitting the disc. This seems so serious that the Blu-ray standard specifically 
mentions these risks and even recommends adding a 'bumper" to the OPU. In practice, these high constraints will 
require a very high precision of both BD media manufacturing and drive's tilt control. The HD-DVD standard, on 
the other hand, offers a lower storage capacity, but through its similarity to the current DVD's, again no hard coating 
is required (since the data layer is equally distant from both sides of the disc, it is naturally more difficult to 
damage). It is also much easier to make future optical drives backward compatible. Note that Blu-ray offers 3 
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different storage capacities corresponding to 3 different pit lengths (23.3, 25 and 27 GB), and even smaller pit 
lengths could be added in the future as BD equipment will improve. On the other hand, HD-DVD offers a single 
capacity (15 GB) with a fixed pit length. This is actually not truly the case, because the pit length changes on a given 
HD-DVD disc: indeed, if the data area uses minimum pit length of 204 µm, the so called System Lead In and 
System Lead Out areas use a minimum pit length of 408 um. The purpose of these half-density regions is all the 
more puzzling that these pits are there even larger the ones on a DVD-ROM, which is pretty strange for a blue laser 
disc. Toshiba hinted that this large pit size had been chosen to guarantee that this region will be readable even when 
pits are badly defined on the disc. 

� Construction 

Unlike current DVDs, which use a red laser to read and write data, Blu-ray uses a blue laser (which is where the 
format gets its name). A blue laser has a shorter wavelength (405 nanometers) than a red laser (650 nanometers). 
The smaller beam focuses more precisely, enabling it to read information recorded in pits that are only 0.15 microns 
(µm) (1 micron = 10-6 meters) long -- this is more than twice as small as the pits on a DVD. Plus, Blu-ray has 
reduced the track pitch from 0.74 microns to 0.32 microns. The smaller pits, smaller beam and shorter track pitch 
together enable a single-layer Blu-ray disc to hold more than 25 GB of information -- about five times the amount of 
information that can be stored on a DVD.  

 

Each Blu-ray disc is about the same thickness (1.2 millimeters) as a DVD. But the two types of discs store data 
differently. In a DVD, the data is sandwiched between two polycarbonate layers, each 0.6-mm thick. Having a 
polycarbonate layer on top of the data can cause a problem called birefringence, in which the substrate layer 
refracts the laser light into two separate beams. If the beam is split too widely, the disc cannot be read. Also, if the 
DVD surface is not exactly flat, and is therefore not exactly perpendicular to the beam, it can lead to a problem 
known as disc tilt, in which the laser beam is distorted. All of these issues lead to a very involved manufacturing 
process.The Blu-ray disc overcomes DVD-reading issues by placing the data on top of a 1.1-mm-thick 

polycarbonate layer. Having the data on top prevents birefringence and therefore prevents readability problems. 
And, with the recording layer sitting closer to the objective lens of the reading mechanism, the problem of disc tilt 
is virtually eliminated. Because the data is closer to the surface, a hard coating is placed on the outside of the disc to 
protect it from scratches and fingerprints. 
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� Writing Data 

The Blu-ray disc overcomes DVD-reading issues by placing the data on top of a 1.1-mm-thick polycarbonate 

layer. Having the data on top prevents birefringence and therefore prevents readability problems. And, with the 
recording layer sitting closer to the objective lens of the reading mechanism, the problem of disc tilt is virtually 
eliminated. Because the data is closer to the surface, a hard coating is placed on the outside of the disc to protect it 
from scratches and fingerprints.  

 

The design of the Blu-ray discs saves on manufacturing costs. Traditional DVDs are built by injection molding the 
two 0.6-mm discs between which the recording layer is sandwiched. The process must be done very carefully to 
prevent birefringence.  

1. The two discs are molded.  
2. The recording layer is added to one of the discs.  
3. The two discs are glued together.  

Blu-ray discs only do the injection-molding process on a single 1.1-mm disc, which reduces cost. That 
savings balances out the cost of adding the protective layer, so the end price is no more than the price of a 

regular DVD.  

Hard-coating technology 

Because the Blu-ray Disc standard places the data recording layer closer to the surface of the disc, early discs were 
susceptible to contamination and scratches and had to be enclosed in plastic caddies for protection. The consortium 
worried that such an inconvenience would hurt Blu-ray Disc's market adoption in the face of the rival HD DVD 
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standard, as HD DVDs place the data layer farther away from the surface like DVDs. Blu-ray Discs now use a 
purpose-developed layer of protective material over the reflective data backing (i.e. on the label side).Both Sony and 
Panasonic replication methods include proprietary hard-coat technologies. Sony's rewritable media are sprayed with 
a scratch-resistant and antistatic coating. TDK(Company Name) also announced a way to remedy the problem in 
January 2004 with the introduction of a clear polymer coating that gives Blu-ray Discs substantial scratch resistance. 

The coating was developed by TDK and is called "Durabis". It allows BDs to be cleaned safely with only a tissue. 
The coating is said to successfully resist "wire wool scrubbing" according to Samsung Optical technical manager 
Chas Kalsi. It is not clear, however, whether discs will use the Durabis coating or if the use of the coating will prove 
too expensive.Verbatim announced in July 2006 that their Blu-ray Disc recordable and rewritable discs would 
incorporate their hard-coat ScratchGuard technology which protects against scratches, abrasion, fingerprints, and 
traces of grease. 

� Data Processing  

Parameters BD  HD-DVD  
Bit conversion NRZI NRZI 
Modulation 17PP ETM 
Basic recording container (user data) 64kB 64kB 
Error correction LDC = RS(248,216,33) 

BIS = RS(62,30,33) 
PI=RS (182,172,11) 
PO=RS (208,192,17) 

HD-DVD uses a modulation scheme called ETM (Eight to Twelve Modulation) inspired from CD and DVD 
methods: each byte of data is converted into twelve bits which satisfy to a RLL(1,10) code (all '1' bits must be 
separated by at least 1 and at most 10 'O' bits). All these conversion patterns are stored into ETM tables similar to 
EFM/EFM+ tables. Some additional rules exist to limit the number or RL2 (which have a smaller amplitude, thus 
are harder to read) and to limit the DSV (Digital Sum value). 

On the other hand, Blu-ray uses a brand new modulation mechanism called 17PP (RLL(1,7) with Parity 
preserve/Prohibit RMTR). 'Parity Preserve' means that the modulated bits have the same parity (even or odd number 
of '1') as the original data bits. 'Prohibit RMTR' means that special replacement rules exist to limit the number of 
RL2 (similar to what exists for HD-DVD). Contrary to all previous modulation mechanisms (8 to 14 for CD, 8 to 16 
for DVD), with 17PP incoming data is considered as a bit stream, which means that at each step a variable number 
of data bits is modulated, based on a few simple rules. In the end, the overhead is equal to the one added by ETM 
(+50%). 

When pits become smaller, scratches become more difficult to handle because they corrupt more bits. Therefore, 
both blue formats had to propose new error correction methods which could handle errors more efficiently, 
especially burst ones. HD-DVD standard went for the easiest solution, all the data containers (frames, sectors, ECC 
blocks) and error correction algorithms (orthogonal PI/PO corrections) are reused from the DVD standard. The only 
difference is that that one HD-DVD ECC block corresponds to two concatenated DVD ECC blocks, i.e. an HD-
DVD ECC block is 64kB large with 20 columns of PI parity bytes and 16 rows of PO parity bytes. As a result, the 
maximum correctable burst error length is 7.1 mm (more than DVD). 
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A HD-DVD ECC block 

Blu-ray uses a new error correction strategy, also based on Reed-Solomon codes, called LDC (Long Distance Code) 
and BIS (Burst Indication Subcode). The LDC parity bytes are RS (248,216,33) codes operating on data columns. 
The BIS blocks contain control and addressing information, which are protected by independent RS (62,30,33) 
codes. These BIS blocks are organised in 3 'picket columns", evenly spaced between user data. The idea of these 
'pickets" is as follows, when errors are detected in two consecutive BIS codewords, it is likely that this was caused 
by a burst error, thus that lots of data bytes between these two columns are bad. This information can then be used as 
erasure indications to increase the correction capabilities of the LDC codes.   

 

A Blu-ray ECC block 

On top of this, two diagonal interleaving steps (similar to what is used on CDs) further decrease the impact of burst 
errors on error correction. All in all, the absolute Blu-ray efficiency against burst errors is similar to the one of HD-
DVD (slightly over 7 mm). 

� Recordable and rewritable formats  
Like CDs and DVDs, HD recordable and rewritable formats use a pre-embossed wobble, which is basically 
a sine wave signal. HD-DVD uses phase modulation, which has already shown excellent results on 
DVD+R. Once again, Blu-ray innovates by introducing two new modulation methods : the first one is 
called 'MSK-cos" (Minimum Shift Keying - cosine variant), which is a special frequency modulation, and 
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the second one is called 'HMW" (Harmonic Modulated Wave), which consists or replacing parts of the sine 
waves by sawtooths. 
While BD-R and BD-RE are consistent, the rewritable version of HD-DVD is very surprising. Contrary to 
the R and ROM versions, it can hold 20GB by using a smaller pit length and track pitch, but also by reusing 
two technologies borrowed from DVD-RAM. Indeed, a HD-DVD RW is not only recorded both in lands 
and grooves, but also in ZCLV mode. This means that the disc contains 18 zones, and within each zone the 
pit size increases so that playing this zone in CAV mode gives a constant data rate. This makes HD-DVD 
RW a new format, incompatible with the ROM and R versions, which might makes the job of drive 
manufacturers more complicated. 

Both the Blu-ray and HD-DVD standards define hardware handling of defects, based on errors detected while 
writing, reading or during verification, bad sectors are marked as defective and are replaced by spare ones. All this 
will be handled by the drive in a transparent way for the user. 

• BD-ROM (read-only) - for pre-recorded content  
• BD-R (recordable) - for PC data storage  
• BD-RW (rewritable) - for PC data store 
• BD-RE (rewritable) - for HDTV recording  

Codecs 

Codecs are compression schemes that can be used to store audio and video information on a disc. The BD-ROM 
specification places requirements on both hardware decoders (players) and the movie-software (content). 

For video, ISO MPEG-2, H.264/AVC, and SMPTE VC-1 are player-mandatory. (This means all BD-ROM players 
must be capable of decoding all three video codecs.) MPEG-2 video allows decoder backward compatibility for 
DVDs. H.264, sometimes called MPEG-4 part 10, is a more recent video codec. VC-1 is a competing MPEG-4 
derivative codec proposed by Microsoft (based on Microsoft's previous work in Windows Media 9). BD-ROM titles 
with video must store video using one of the three mandatory codecs (multiple codecs on a single title are legal). 

Initial versions of Sony's Blu-ray Disc-authoring software only included support for MPEG-2 video, so the initial 
Blu-ray Discs were forced to use MPEG-2 rather than the newer codecs, VC-1 and H.264. An upgrade was 
subsequently released supporting the newer compression methods so the second wave of Blu-ray Disc titles were 
able to make use of this. The choice of codecs affects disc cost (due to related licensing/royalty payments) as well as 
program capacity. The two more advanced video codecs can typically achieve twice the video runtime of MPEG-2. 
When using MPEG-2, quality considerations would limit the publisher to around two hours of high-definition 
content on a single-layer (25 GB) BD-ROM. 

For audio, BD-ROM players are required to support Dolby Digital AC-3, DTS, and linear PCM (up to 7.1 channels). 
Dolby Digital Plus, and lossless formats Dolby TrueHD and DTS HD are player optional. BD-ROM titles must use 
one of mandatory audiotracks for the primary soundtrack (linear PCM 5.1, Dolby Digital 5.1 or DTS 5.1.). A 
secondary audiotrack, if present, may use any of the mandatory or optional codecs. For lossless audio in movies in 
the PCM, Dolby TrueHD or DTS-HD formats, Blu-ray Discs support encoding in up to 24-bit/192 kHz for up to six 
channels, or up to eight channels of up to 24-bit/96 kHz encoding For reference, even new big-budget Hollywood 
films are mastered in only 24-bit/48 kHz, with 16-bit/48 kHz being common for ordinary films. 

For users recording digital television broadcasts, the Blu-ray Disc's baseline datarate of 36 Mbit/s is more than 
adequate to record high-definition broadcasts. Support for new codecs will evolve as they are encapsulated by 
broadcasters into their MPEG-2 transport streams, and consumer set-top boxes capable of decoding them are rolled 
out. For Blu-ray Disc movies the maximum transfer rate is 54 Mbit/s (1.5x) for the combined audio and video 
payload, of which a maximum of 40 Mbit/s can be dedicated to video data. This compares favorably to the 
maximum of 36.55 Mbit/s in HD-DVD movies for audio and video data. 
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Region codes 

The Blu-ray movie region codes are different from the DVD region codes. The following are the region codes for 
Blu-ray discs:  

 

 

Regions for Blu-Ray standard 

Region code Area 

A/1 North America, Central America, South America, Korea, Japan and South East Asia. 

B/2 Europe, Greenland, French territories, Middle East, Africa, Australia and New Zealand. 

C/3 China, Russia, Central and South Asia. 

� Copy protection 

The Content Scrambling System or CSS is still being used even today as a protection for the majority of DVD 
movie content. However, this protection scheme has been defeated and the descrambling code is readily available on 
the Internet. To protect high definition contents from unauthorised duplication, HD-DVD chose the successor of 
CSS called AACS (Advanced Access Control System), while Blu-ray invented a proprietary algorithm called BD-
CPS (although Blu-ray might decide in the end to use AACS too). Quite interestingly, both technologies are very 
similar, proprietary ciphers and algorithms from CSS have been abandoned for state-of-the-art key exchange, 
symmetric/asymmetric encryption and hashing algorithms (AES, T-DES, …). 

Device keys and media keys are still there, with a major change, in the first steps of content decryption, a player has 
to find its specific key in a big ternary tree of keys, where each leaf corresponds to the key of a given device (brand 
and model). By denying a drive to find its key in the tree, Blu-ray and HD-DVD can easily revoke a single given 
device. If for instance a given player is cracked and its keys are published, the licensing authority will send new 
keys and navigation information to disc manufacturers. As a result, all discs pressed after the player has been 
cracked will refuse to play on this specific drive, but will play perfectly on all other (including older) devices. 

This blacklisting of a single player model is quite powerful and can slow down mass piracy, but on the other hand it 
can also have some significant drawbacks for legitimate consumers. For instance, you could one day suddenly be 
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unable to watch new movies on your player because it has been revoked after someone has successfully 
compromised this model. Practical use (as well as explanations to future customers) of this new revocation system 
will be very interesting to watch. 

Finally, to prevent 1:1 copies of ROM discs, both formats add special information at physical level (called 'Volume 
identifier" for HD-DVD and 'ROM mark" for Blu-ray), which for all practical purposes, will be extremely difficult 
to duplicate at this time. 

Blu-ray v/s HD-DVD 

Parameters BD  HD-DVD  
Storage capacity ROM SL 23.3/25GB 15GB  
Storage capacity ROM DL 46.6/50GB 30GB 
Storage capacity RW SL 23.3/25/27GB 20GB 
Storage capacity RW DL 46.6/50/54GB 32GB 
Storage capacity R SL 23.3/25/27GB 15GB 
Storage capacity R DL 46.6/50/54GB Na * 
Laser wavelength  405nm  405nm  
Numerical aperture (NA)  0.85  0.65  
Read power 0.35mW 0.50mW 
Protection layer  0.1mm  0.6mm  
Hard coating Yes No 
Track pitch 0,32Âµm 0.40Âµm 
min. pit length 160.0nm (23.3/46.6GB) 

149.0nm (25,0/50.0GB) 
138.0nm (27,0/54.0GB) 

204nm (15/30GB) 

Data transfer rate  36Mbps (1x) 
72Mbps (2x) 
54Mbps (video BD-ROM) 

36.5Mbps (1x) 

Video compression  MPEG-2 
MPEG-4 AVC 
VC-1 

MPEG-2 
MPEG-4 AVC 
VC-1 

 

� Applications 

High Definition Television Recording 

High Definition broadcasting is vastly expanding in the U.S. and Asia. Consumers are increasingly making the 
switch to HDTV sets to enjoy the best possible television experience. The Blu-ray Disc format offers consumers the 
ability to record their High Definition television broadcasts in their original quality for the first time, preserving the 
pure picture and audio level as offered by the broadcaster. As such it will become the next level in home 
entertainment, offering an unsurpased user experience. And since the Blu-ray Disc format incorporates the strongest 
copy protection algorithms of any format or proposal to date, the format allows for recording of digital broadcasts 
while meeting the content protection demands of the broadcast industry. 
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High Definition Video Distribution 

Due to its enormous data capacity of 25 to 50 GB per (single-sided) disc, the Blu-ray Disc format can store High 
Definition video in the highest possible quality. Because of the huge capacity of the disc, there is no need to 
compromise on picture quality. Depending on the encoding method, there is room for more than seven hours of the 
highest HD-quality video. There is even room for additional content such as special features and other bonus 
material to accompany the High Definition movie. Furthermore, the Blu-ray Disc movie format greatly expands on 
traditional DVD capabilities, by incorporating many new interactive features allowing content providers to offer an 
even more incredible experience to consumers. An Internet connection may even be used to unlock additional 
material that is stored on the disc, as there is enough room on the disc to include premium material as well. 

 High Definition Camcorder Archiving 

As the market penetration of High Definition TV sets continues to grow, so does the demand of consumers to create 
their own HD recordings. With the advent of the first HD camcorders, consumers can now for the first time record 
their own home movies in a quality level unlike any before. As these camcorders are tape-based, consumers cannot 
benefit from the convenience and direct access features they are used to from DVD players and recorders. Now, the 
Blu-ray Disc format, with its unprecedented storage capacity, allows for the HD video recorded with an HD 
camcorder to be converted and recorded on a Blu-ray Disc. When the HD content is stored on a Blu-ray Disc, it can 
be randomly accessed in a way comparable to DVD. Furthermore, the disc can be safely stored for many years, 
without the risk of tape wear. 

 Mass Data Storage 

In its day, CD-R/RW meant a huge increase in storage capacity compared to traditional storage media with its 650 
MB. Then DVD surpassed this amount by offering 4.7 to 8.5 GB of storage, an impressive 5-10 x increase. Now 
consumers demand an even bigger storage capacity. The growing number of broadband connections allowing 
consumers to download vast amounts of data, as well as the ever increasing audio, video and photo capabilities of 
personal computers  have led to yet another level in data storage requirements. In addition, commercial storage 
requirements are growing exponentially due to the proliferation of e-mail and the migration to paperless processes. 
The Blu-ray Disc format again offers 5-10 x as much capacity as traditional DVD resulting in 25 to 50 GB of data to 
be stored on a single rewritable or recordable disc. As Blu-ray Disc uses the same form factor as CD and DVD, this 
allows for Blu-ray Disc drives that can still read and write to CD and DVD media as well. 

 Digital Asset Management and Professional Storage 

Due to its high capacity, low cost per GB and extremely versatile ways of transferring data from one device to 
another (because of Blu-ray Disc's extremely wide adoption across the industry), the format is optimized for Digital 
Asset Management and other professional applications that require vast amounts of storage space. Think of medical 
archives that may contain numerous diagnostic scans in the highest resolution, or catalogs of audiovisual assets that 
need to be instantly retrieved in a random manner, without the need to "restore" data from a storage carrier. One 
Blu-ray Disc may replace many backup tapes, CDs, DVDs or other less common or proprietary storage media. And 
contrary to network solutions, the discs can be physically stored in a different location for backup and safekeeping.  

 Compatibility 

While it is not compulsory for manufacturers, the Blu-ray Disc Association recommends that Blu-ray Disc drives 
should be capable of reading DVDs for backward compatibility. For instance, Samsung's first Blu-ray Disc drive can 
read and write CDs, DVDs, and Blu-ray Discs. 
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JVC has developed a three layer technology that allows putting both standard-definition DVD data and HD data on a 
BD/DVD combo disc. If successfully commercialized, this would enable the consumer to purchase a disc which 
could be played on current DVD players, and reveal its HD version when played on a new BD player. This hybrid 
disc does not appear to be ready for production and no titles have been announced that would utilize this disc 
structure. 

Stand-alone recorders and game consoles 

The first Blu-ray Disc recorder was demoed by Sony on March 3, 2003, and was introduced to the Japanese market 
in April that year. On September 1, 2003, JVC and Samsung Electronics announced Blu-ray Disc-based products at 
IFA in Berlin, Germany. Both indicated that their products would be on the market in 2005. 

In June 2004 Panasonic became the second manufacturer to launch a Blu-ray Disc recorder to the Japanese market. 
Launching in July the DMR-E700BD was one of the first few units to support writing to existing DVD formats, and 
to single-side dual-layer Blu-ray Discs with a maximum capacity of 50 gigabytes. The launch price of the recorder 
was $2780 USD, with 50 GB disc costing around $69 USD and the 25 GB disc costing around $32 USD.  

Sony has announced that the PlayStation 3 will be shipped with a 2x Blu-ray Disc drive, likely read-only as is the 
case with most game console optical drives. According to Sony's press releases, it will support DVD (8x), CD (24x), 
and SACD (2x) formats in addition to BD-ROM, BD-R, and BD-RE. The Japanese release date for PS3 is on 
November 11, 2006. The release date of the PS3 in North America has been announced for November 17, 2006, and 
everywhere else in March, 2007. Sony also announced in March 2006 their first consumer Blu-ray Disc player the 
BDP-S1, would be available in stores by July 2006.  

On January 4, 2006, at the Consumer Electronics Show Samsung and Philips announced their first Blu-ray Disc 
consumer products to the U.S. market. Samsung launched the first Blu-ray Disc player for the U.S. market, the BD-
P1000, retailing for $1000 USD and sporting HDMI output with backward support for most of today's standard 
DVD formats (DVD-RAM, DVD-RW, DVD-R, DVD+RW, and DVD+R), while Philips launched the BDP-9000 
player. Both players were expected to arrive in stores sometime in 2nd and 3rd quarters of 2006.  

On April 13, 2006, Panasonic announced their first Blu-ray player for the U.S. market, the DMP-BD10 would be 
shipping together in late 2006 along with their first commercially available plasma 1080p HDTVs. 

 On September 13, 2006, Panasonic announced a Blu-ray Disc (BD) recorder capable of playing back BD discs. The 
Blu-ray DIGA DMR-BW200 and DMR-BR100 can record high-definition imagery on BD-RE rewritable discs and 
dub from the built-in hard-disk drive.  

On October 18, 2006, VidaBox announced the first Dual HD player / media center capable of playing back both 
Blu-ray Disc (BD) & HD DVD Disc formats. The VidaBox MAX and VidaBox LUX can have both drives upgraded 
to play both high-definition formats up to their native 1080p resolutions at 24-bit color 

� The pros and cons  

Supporting companies 

Blu-ray is approved and promoted by the Blu-ray Disc (BDA) association which currently has more than 100 
members around the world, the most important and board directors are: DELL, HP, Hitachi, LG-Electronics, 
Mitsubishi Electric, Panasonic, Pioneer, Philips, Samsung, Sharp, Sony, TDK, Thomson, 20th Century Fox, Walt 
Disney, Texas Instruments, Sun Microsystems, the game giants Electronic Arts, and Vivendi Universal Games. 

HD-DVD is endorsed and approved by the DVD Forum, the international association of over 230 consumer 
electronics, entertainment, software, IT and other related companies around the world. DVD Forum even includes 
member companies of the Blu-ray association and companies that are backing both of the formats. The format is 
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promoted by the HD-DVD Promotion Group, which currently counts 63 member companies. Some of the most 
important are: Toshiba, Sanyo, NEC, Paramount Pictures, Universal Pictures, New Line Cinema and the Warner 
Bros Studios.  

So, when we take a look at the supporting companies, then it seems that everything is clear. Blu-ray appears to have 
an edge because most of the electronic giants are supporting the format. But if the key to acceptance is content, the 
HD-DVD supporting movie studios represent more than 40 percent of Hollywood's films. The Blu-ray backing 
entertainment companies are, Sony, 20th Century Fox (which includes MGM) and Disney-Buena Vista, which 
amounts to about 35 percent. It's close enough at the moment to say that we will most likely have both in the end.  

Another indication that we will have both formats, at least for a while, is the fact that some companies like Thomson 
Electronics have indicated they intend to support both. 

Media production / Production costs 

The advantage in this case goes to HD-DVD because of the similarity to the current DVD manufacturing processes. 
This makes it less expensive to adapt the current production lines for producing HD-DVD's. Memory Tech has 
created a new production line, which can be adapted to produce HD-DVDs in 5 minutes, and this manufacturing line 
can make 1 HD-DVD in 2.8 seconds. Since the production of a HD-DVD media requires a higher technical 
precision and therefore a better quality control, we can also await a better quality of conventional DVDmedias.  

The production of Blu-ray disc will involve more cost, because the companies will have to add equipment for the 
cover layer portion and it's not that easy to adapt current lines for BD production. Further, it will take about 4-5 
seconds to manufacture one media. This is just slightly slower than for a HD-DVD, but multiply this difference by 
the millions of discs that will be produced and you can see that this becomes an important issue in the cost per unit.  

Of course, one could argue that with future innovations it might be possible to reduce the production time for a 
single disc Blu-ray disc to match HD-DVD efficiencies. But there is still the burden for re-tooling and it seems that 
it is not possible to produce DVDs on BD adapted production lines. So the companies must have 2 different 
production lines when they want to produce DVD and BD discs. 

Storage capacity   

This is a definite plus for Blu-ray. The single and dual layer discs will offer much more capacity than HD-DVDs. 
Some developments regarding multi-layer BD discs show us that a Blu-ray disc can hold 8 layers. This offers a 
potential to store up to 200 GB of data, considerably greater than the theoretical 60GB of a possible double-sided, 
dual layer, HD-DVD. Of course, who knows if the end user will see such medias in the near future, but we know 
that it is technically possible.  

On the other hand, we have to add that the high storage capacities that BD offers are not really a must for recording 
high definition content. This is because of new compression technologies, such as MPEG-4 AVC, which makes it 
possible to produce high quality content at lower bit rates without a visible loss of quality. With this advanced codec 
technology, it is possible to store 8 hours of high definition video on a 30GB HD-DVD. For the moment, this is 
enough to store the movie and all the extras.  

Transfer Rate/Recording Speed 

Here is another advantage for Blu-ray resulting from the NA/Wavelength combination. Since this combination also 
affects the data density, Blu-ray requires a much lower rotation speed of the disc to reach the specified transfer rate 
of 36Mbps. A constant rotation speed of 10.000 RPM, which is the current upper limit for optical drives, will result 
in 12x BD but only 9x HD-DVD. This means that a HD-DVD must rotate faster to reach the same transfer rates. 
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Something similar applies to the BD-ROM format, compared to current DVDs, Blu-ray provides a five times higher 
data rate while only doubling the rotation speed of current DVD-ROMs. 

Durability 

If TDK's hard coat can live up to it's marketing claims, discs provided with the 0.1 mm coating will be even more 
resistant against damage then current DVDs. The coating is highly scratch resistant and fingerprints can be wiped 
off to a point where the disc can be read perfectly. This feature will help Blu-ray take an advantage. The negative 
point is that the coating makes the BD more expensive. 

With the integral 0.6 mm protective layer, special coating on the HD-DVD disc is unnecessary. This seems more 
than logical, because we all know how to handle DVDs. On the other hand, it would be a nice improvement for HD-
DVD.  

Backward compatibility 

Devices that are fully compatible with current red laser technologies (CD and DVD) will be available for both of the 
formats. NEC has come forward in the press recently with a half height, hybrid drive that is able to handle all three 
formats (HD-DVD, DVD and CD). Philips presented a drive capable of reading/writing CD/DVD and Blu-ray at 
this years CES show in Las Vegas. 

Unfortunately, there is a problem with Blu-ray and HD-DVD compatibility. With the currently presented devices, 
we will not be able to playback content on HD-DVD media with a Blu-ray device and vice versa, be it data or 
games. But this will become essential for both of the formats, at least until one becomes dominant.  

We have not seen any evidence of such a technology at the time of this writing. But let's be optimistic, when there 
are ways to make devices DVD and CD compatible, then surely it is also possible that we will see drives which can 
handle all of these formats in the future. Of course, this will happen only on the condition that there is a will to 
produce such devices.  

Hybrid Discs 

Here we can find an advantage for Blu-ray, resulting from the new structure of the disc. Since the recording layer for 
Blu-ray data is only 0.1 mm away from the surface of the disc there is enough space below to integrate a complete 
8.5 GB DVD DL disc. JVC has already managed to develop such a single-sided disc by using a for red laser 
transparent Blu-ray layer.  

DVD9/HD-DVD is also possible, but not on a single-sided disc. Cinram, one of the HD-DVD backing companies 
has developed a hybrid disk with two sides. The first consists of a dual-layer DVD that can store up to 8.4GB of 
data, while the other side is a HD-DVD capable of storing up to 15GB. Memory-Tech and Toshiba has also 
developed single-sided hybrid discs that contain a 15GB HD-DVD layer and a 4.7GB DVD layer.  
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