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CHAPTER: - 1

INTRODUCTION

Introduction

Blu-ray Disc (official abbreviation BD) is a high definition media format designed to supersede the DVD format. The format defines as its standard physical media a 5-inch (same as DVDs and CDs), 25 GB per-layer optical disc, being dual layer discs (50 GB) the norm for feature-length video discs, and the addition of more layers left open as a future possibility.

The name Blu-ray Disc refers to the "blue laser" used to read the disc, which allows for five times more storage than on a DVD.

Blu-ray Disc was developed by the Blu-ray Disc Association, a group representing makers of consumer electronics, computer hardware, and motion pictures. As of June 2009, more than 1,500 Blu-ray Disc titles were available in Australia and the United Kingdom, with 2,500 in the United States and Canada. In Japan as of July 2010 more than 3,300 titles were released. 

During the high definition optical disc format war, Blu-ray Disc competed with the HD DVD format. Toshiba, the main company that supported HD DVD, conceded in February 2008, releasing their own Blu-ray Disc player in late 2009. 
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HISTORY

History
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A blank rewritable Blu-ray Disc (BD-RE).


Commercial HDTV sets began to appear in the consumer market around 1998, but there was no commonly accepted, inexpensive way to record or play HD content. In fact, there was no medium with the storage required to accommodate HD codecs, except for JVC's Digital VHS and Sony's HDCAM.[6] Nevertheless, it was well known that using lasers with shorter wavelengths would enable optical storage with higher density. ShujiHYPERLINK "http://en.wikipedia.org/wiki/Shuji_Nakamura" Nakamura invented the practical blue laser diode; it was a sensation among the computer storage-medium community, although a lengthy patent lawsuit delayed commercial introduction. 
Origins

Sony/Philips started two projects applying the new diodes: UDO (Ultra Density Optical), and DVR Blue (together with Pioneer), a format of rewritable discs that would eventually become Blu-ray Disc (more specifically, BD-RE). The core technologies of the formats are essentially similar.

The first DVR Blue prototypes were unveiled at the CEATEC exhibition in October 2000. A trademark for the "Blue Disc" logo was filed February 9, 2001. On February 19, 2002, the project was officially announced as Blu-ray Disc, and BluHYPERLINK "http://en.wikipedia.org/wiki/Blu-ray_Disc_Founders"-ray Disc Founders was founded by the nine initial members.

The first consumer device arrived in stores on April 10, 2003: the 1"Sony BDZ-S77, a US$3,800 BD-RE recorder that was made available only in Japan.[13] But there was no standard for prerecorded video, and no movies were released for this player.

Hollywood studios insisted that players be equipped with Digital Rights Management before they would release movies for the new format, and they wanted a new DRM system that would be more secure than the failed Content Scramble System (CSS) used on DVDs.

On October 4, 2004, the Blu-ray Disc Founders was officially changed to the BluHYPERLINK "http://en.wikipedia.org/wiki/Blu-ray_Disc_Association"-ray Disc Association (BDA), and 20th Century Fox joined the BDA's Board of Directors. 
The Blu-ray Disc physical specifications were completed in 2004. 
In January 2005, TDK announced that they had developed a hard coating polymer for Blu-ray Discs. Cartridges, originally used for scratch protection, were no longer necessary and were scrapped.

The BD-ROM specifications were finalized in early 2006. 
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FEATURES OF BLU-RAY DISC
The DVD Forum, chaired by Toshiba, was split over whether to develop the more expensive blue laser technology. In March 2002, the forum approved a proposal endorsed by Warner Bros. and other motion picture studios that involved compressing HD content onto dual-layer standard 9"DVD-9 discs. In spite of this decision, however, the DVD Forum's Steering Committee announced in April that it was pursuing its own blue-laser high-definition solution. In August, Toshiba and NEC announced their competing standard, Advanced Optical Disc. It was finally adopted by the DVD Forum and renamed HD DVD the next year, after being voted down twice by DVD Forum members who were also Blu-ray Disc Association members — a situation that drew preliminary investigations by the U.S. Department of Justice. 
HD DVD had a head start in the high-definition video market, as Blu-ray Disc sales were slow to gain market share. The first Blu-ray Disc player was perceived as expensive and buggy, and there were few titles available. 
The appearance of the Sony 3"PlayStation 3, which contained a Blu-ray Disc player for primary storage, helped turn the tide. Sony also ran a more thorough and influential marketing campaign for the format. 2006 also saw the launch of AVCHD camcorders, whose recordings can be played back on many Blu-ray Disc players without re-encoding, but not on HD DVD players.

By January 2007, Blu-ray Discs had outsold HD DVDs, and during the first three quarters of 2007, BD outsold HD DVDs by about two to one. At CES 2007, Warner proposed Total Hi Def—a hybrid disc containing Blu-ray on one side and HD DVD on the other, but it was never released.

In a June 28, 2007 press release, Twentieth Century Fox cited Blu-ray Disc's adoption of the BD+ ant copying system as key to their decision to support the Blu-ray Disc format. 
In February 2008, Toshiba withdrew its support for the HD DVD format, conceding victory to Blu-ray Disc. 
Physical media

	Type
	Physical size
	Single layer capacity
	Dual layer capacity

	Standard disc size
	12 cm
	25 GB / 23866 MiB / 25025314816 B
	50 GB / 47732 MiB / 50050629632 B

	Mini disc size
	 8 cm
	7.8 GB / 7430 MiB / 7791181824 B
	15.6 GB / 14860 MiB / 15582363648 B


 Recording speed
	Drive speed
	Data rate
	Theoretical Write time for Blu-ray Disc (minutes)

	
	MbitHYPERLINK "http://en.wikipedia.org/wiki/Data_rate_units"/s
	MB/s
	Single-Layer
	Dual-Layer

	1×
	36
	4.5
	90
	180

	2×
	72
	9
	45
	90

	4×
	144
	18
	22.5
	45

	6×
	216
	27
	15
	30

	8×
	288
	36
	11.25
	22.5

	10×
	360
	45
	9
	18

	12×[60]
	432
	54
	7.5
	15


Laser and Optics
While a DVD uses a 650-nanometer red laser, Blu-ray Disc uses a 405 nm "blue" laser. This shorter wavelength allows for over five times more data storage per layer than allowed by a DVD. Note that even though the laser is called "blue", it is actually close to black light.

The diodes are GaN (gallium nitride) lasers that produce 405 nm photons directly, that is, without frequency doubling or other nonlinear optical mechanisms.[57] Conventional DVDs and CDs use red and near-infrared lasers, at 650 nm and 780 nm, respectively.
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Panasonic Internal Blu-ray ROM notebook drive

The minimum "spot size" on which a laser can be focused is limited by diffraction, and depends on the wavelength of the light and the numerical aperture of the lens used to focus it. By decreasing the wavelength, increasing the numerical aperture from 0.60 to 0.85, and making the cover layer thinner to avoid unwanted optical effects, the laser beam can be focused to a smaller spot, which effectively allows more information to be stored in the same area.

For Blu-ray Disc, the spot size is 580 nm. In addition to the optical improvements, Blu-ray Discs feature improvements in data encoding that further increase the capacity. 
Hard-coating technology

Since the Blu-ray Disc data layer is closer to the surface of the disc compared to the DVD standard, it was at first more vulnerable to scratches.[58] The first discs were housed in cartridges for protection, resembling Professional Discs introduced by Sony in 2003.

Using a cartridge would increase the price of an already expensive medium, so hard-coating of the pickup surface was chosen instead. TDK was the first company to develop a working scratch-protection coating for Blu-ray Discs. It was named Durabis. In addition, both Sony and Panasonic's replication methods include proprietary hard-coat technologies. Sony's rewritable media are spin-coated, using a scratch-resistant and antistatic coating. Verbatim recordable and rewritable Blu-ray Discs use their own proprietary hard-coat technology, called Scratch Guard.

Blu-ray Disc specification allows the use of such a layer to meet the required scratch resistance. DVD media are not required to be scratch-resistant, but since development of the technology, some companies, such as Verbatim, implemented hard-coating for more expensive lineups of recordable DVDs.
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Types of Blu-ray Disc

 Mini Blu-ray Disc

The "Mini Blu-ray Disc" (also, "Mini-BD" and "Mini Blu-ray") is a compact 8 cm (~3 in)-diameter variant of the Blu-ray Disc that can store approximately 7.5 GB of data. It is similar in concept to the MiniDVD and MiniCD. Recordable (BD-R) and rewritable (BD-RE) versions of Mini Blu-ray Disc have been developed specifically for compact camcorders and other compact recording devices. 
 Blu-ray Disc recordable

"Blu-ray Disc recordable" refers to two optical disc formats that can be recorded with an optical disc recorder. BD-Rs can be written to once, whereas BD-REs can be erased and re-recorded multiple times. The current practical maximum speed for Blu-ray Discs is about 12×. Higher speeds of rotation (10,000+ rpm) cause too much wobble for the discs to be read properly, as with the 20× and 52× maximum speeds, respectively, of standard DVDs and CDs.

Since September 2007, BD-RE is also available in the smaller 8 cm Mini Blu-ray Disc size. 
On September 18, 2007, Pioneer and Mitsubishi co developed BD-R LTH ("Low to High" in groove recording), which features an organic dye recording layer that can be manufactured by modifying existing CD-R and DVD-R production equipment, significantly reducing manufacturing costs. In February 2008, Taiyo Yuden, Mitsubishi, and Maxell released the first BD-R LTH Discs, and in March 2008, Sony's PlayStation 3 gained official support for BD-R LTH Discs with the 2.20 firmware update. In May 2009 Verbatim/Mitsubishi announced the industry's first 6X BD-R LTH media, which allows recording a 25 GB disc in about 16 minutes.[66]
Unlike the previous releases of 120 mm optical discs (i.e., CDs and standard DVDs), Blu-ray recorders hit the market almost simultaneously with Blu-ray's debut.

BD9 and BD5

The BD9 format was proposed to the Blu-ray Disc Association by Warner Home Video as a cost-effective alternative to the 25/50 GB BD-ROM discs. The format was supposed to use the same codec’s and program structure as Blu-ray Disc video, but recorded onto less expensive 8.5 GB dual-layer DVD. This red-laser media could be manufactured on existing DVD production lines with lower costs of production than the 25/50 GB Blu-ray media.[67]
Usage of BD9 for releasing content on "pressed" discs has never caught on. After the end of the format war, major producers ramped up the production of Blu-ray Discs and lowered their prices to the level of DVDs. On the other hand, the idea of using inexpensive DVD media became popular among individual users. A lower-capacity version of this format that uses single-layer 4.7 GB DVDs has been unofficially called BD5. Both formats are being used by individual users for recording high definition content in Blu-ray format onto recordable DVD media. 
Despite the fact that the BD9 format has been adopted as part of the BD-ROM basic format, none of the existing Blu-ray player models supports it explicitly. As such, the discs recorded in BD9 and BD5 formats are not guaranteed to play on standard Blu-ray Disc players.

AVCHD and AVCREC also use inexpensive media like DVDs, but unlike BD9 and BD5 these formats have limited interactivity, codec types, and data rates.

 BDXL

The BDXL format supports 100GB and 128GB write-once discs and 100GB rewritable discs for commercial applications. It was defined in June 2010.

BD-R 3.0 Format Specification (BDXL) defined a multi-layered recordable in BDAV format with the speed of 2X and 4X, capable of 100/128GB and usage of UDF2.5/2.6.[72]
BD-RE 4.0 Format Specification (BDXL) defined a multi-layered rewritable in BDAV with the speed of 2X and 4X, capable of 100GB and usage of UDF2.5 as file system. 
 IH-BD

The IH-BD (Intra-Hybrid Blu-Ray) format includes a 25GB write-once layer (BD-R) and a 25GB read-only layer (BD-ROM), designed to work with existing Blu-Ray Discs. 
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SPECIFICATIONS

	Specification of BD-ROM Primary audio streams: 

	
	LPCM
	Dolby Digital
	Dolby Digital Plus
	Dolby HYPERLINK "http://en.wikipedia.org/wiki/Dolby_TrueHD"TrueHD (Lossless)
	DTS digital surround
	DTS-HD (Lossless)
	DRA
	DRA Extension

	Max. Bit rate
	27.648 Mbit/s
	640 kbit/s
	4.736 Mbit/s
	18.64 Mbit/s
	1.524 Mbit/s
	24.5 Mbit/s
	1.5 Mbit/s
	3.0 Mbit/s

	Max. Channel
	8(48 kHz, 96 kHz), 6(192 kHz)
	5.1
	7.1
	8(48 kHz, 96 kHz), 6(192 kHz)
	5.1
	8(48 kHz, 96 kHz), 6(192 kHz)
	5.1
	7.1

	Bits/sample
	16, 20, 24
	16-24
	16-24
	16-24
	16, 20, 24
	16-24
	16
	16

	Sample frequency
	48 kHz, 96 kHz, 192 kHz
	48 kHz
	48 kHz
	48 kHz, 96 kHz, 192 kHz
	48 kHz
	48 kHz, 96 kHz, 192 kHz
	48 kHz
	48 kHz, 96 kHz


 Bit rate

For users recording digital television programming, the recordable Blu-ray Disc standard's initial data rate of 36 Mbit/s is more than adequate to record high-definition broadcasts from any source (IPTV, cable/satellite, or terrestrial). BD Video movies have a maximum data transfer rate of 54 Mbit/s, a maximum AV bit rate of 48 Mbit/s (for both audio and video data), and a maximum video bit rate of 40 Mbit/s. This compares to HD DVD movies, which have a maximum data transfer rate of 36 Mbit/s, a maximum AV bit rate of 30.24 Mbit/s, and a maximum video bit rate of 29.4 Mbit/s. 
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Ongoing development for future

Front of an experimental 200GB rewritable Blu-ray Disc.

Although the Blu-ray Disc specification has been finalized, engineers continue to work on advancing the technology. Quad-layer (100 GB) discs have been demonstrated on a drive with modified optics[138] and standard unaltered optics. Hitachi stated that such a disc could be used to store 7 hours of 32 Mbit/s video (HDTV) or 3 hours and 30 minutes of 64 Mbit/s video (Cinema 4K). In August 2006, TDK announced that they have created a working experimental Blu-ray Disc capable of holding 200 GB of data on a single side, using six 33 GB data layers. 
Also, behind closed doors at CES 2007, Ritek revealed that they had successfully developed a High Definition optical disc process that extends the disc capacity to ten layers, which increases the capacity of the discs to 250 GB. However, they noted that the major obstacle is that current read/write technology does not support the additional layers. 
JVC has developed a three-layer technology that allows putting both standard-definition DVD data and HD data on a BD/(standard) DVD combination. If successfully commercialized, this would enable the consumer to purchase a disc that can be played on current DVD players and can also reveal its HD version when played on a BD player. Japanese optical disc manufacturer Infinity announced the first "hybrid" Blu-ray Disc/(standard) DVD combo, to be released February 18, 2009. "Code Blue" will feature four hybrid discs containing a single Blu-ray Disc layer (25 GB) and two DVD layers (9 GB) on the same side of the disc. 
In January 2007, Hitachi showcased a 100 GB Blu-ray Disc, consisting of four layers containing 25 GB each. Unlike TDK and Panasonic's 100 GB discs, they claim this disc is readable on standard Blu-ray Disc drives that are currently in circulation, and it is believed that a firmware update is the only requirement to make it readable to current players and drives. 
In December 2008, Pioneer Corporation unveiled a 400 GB Blu-ray Disc (containing 16 data layers, 25 GB each) that will be compatible with current players after a firmware update. Its planned launch is in the 2009–10 time frames for ROM and 2010–13 for rewritable discs. Ongoing development is under way to create a 1 TB Blu-ray Disc as soon as 2013. 
At CES 2009, Panasonic unveiled the DMP-B15, the first portable Blu-ray Disc player, and Sharp introduced the LC-BD60U and LC-BD80U series, the first LCD HDTVs with integrated Blu-ray Disc players. Sharp has also announced that they will sell HDTVs with integrated Blu-ray Disc recorders in the United States by the end of 2009.

As of April 2008], a joint licensing agreement for Blu-ray Disc has not yet been finalized. A joint licensing agreement would make it easier for companies to get a license for Blu-ray Disc without having to go to each individual company that owns a Blu-ray Disc patent. For this reason, a joint licensing agreement was eventually made for DVD by the 6C"DVD6C Licensing Agency. 
On Jan. 1, 2010, Sony, in association with Panasonic, announced plans to increase the storage capacity on their Blu-ray Discs from 25GB to 33.4 GB via a technology called i-MLSE (Maximum Likelihood Sequence Estimation). The higher-capacity discs, according to Sony, will be readable on current Blu-ray Disc players with a firmware upgrade. No date has been set to include the increased space, but according to Blu-ray.com "it will likely happen sometime later this year." 
On July 20, 2010, the research team of Sony and Japanese Tohoku University announced the joint development of a blue-violet laser, which will help in creating Blu-ray discs with a capacity of 1 TB (dual layer).

BIBLOGRAPHY
Website Referred

1. www.google.com
2. www.wikipedia.com
3. www.scribd.com
4. www.yahoo.com
4 | Page

_1347960290.wmf

_1347960291.wmf

