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Aim:- To study the CD-ROM and DVD-ROM.
CD-ROM
The Compact Disk - Read Only Memory (CD-ROM) drive has gone from pricey luxury to inexpensive necessity on the modern PC. The CD-ROM has opened up new computing vistas that were never possible before, due to its high capacity and broad applicability. In many ways, the CD-ROM has replaced the floppy disk drive, but in many ways it has allowed us to use our computers in ways that we never used them before. In fact, the "multimedia revolution" was largely a result of the availability of cheap CD-ROM drives.
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A CD can store up to 74 minutes of music, so the total amount of digital data that must be stored on a CD is:
44,100 samples/channel/second x 2 bytes/sample x 2 channels x 74 minutes x 60 seconds/minute = 783,216,000 bytes
To fit more than 783 megabytes (MB) onto a disc only 4.8 inches (12 cm) in diameter requires that the individual bytes be very small.
CD Drive Components:-
The CD drive has the job of finding and reading the data stored as bumps on the CD. Considering how small the bumps are, the CD drive is an exceptionally precise piece of equipment. The drive consists of three fundamental components:
·         A drive motor spins the disc. This drive motor is precisely controlled to rotate between 200 and 500 rpm depending on which track is being read.
·         A laser and a lens system focus in on and read the bumps.
·         A tracking mechanism moves the laser assembly so that the laser's beam can follow the spiral track. The tracking system has to be able to move the laser at micron resolutions.
CD Drive- Basic design:-
A schematic of an optical three-beam pick-up of a CD drive is shown in the next figure along with the laser beam route through the system.
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Cross-section of a CD
 [image: C:\Users\Arti\Desktop\Computer Hardware\CD_files\image002.gif]A CD has a single spiral track of data, circling from the inside of the disc to the outside. The fact that the spiral track starts at the center means that the CD can be smaller than 4.8 inches (12 cm) if desired, and in fact there are now plastic baseball cards and business cards that you can put in a CD player. CD business cards hold about 2 MB of data before the size and shape of the card cuts off the spiral.
Here's how the CD-ROM works:
1. A beam of light energy is emitted from an infrared laser diode and aimed toward a reflecting mirror. The mirror is part of the head assembly, which moves linearly along the surface of the disk.
2. The light reflects off the mirror and through a focusing lens, and shines onto a specific point on the disk.
3. A certain amount of light is reflected back from the disk. The amount of light reflected depends on which part of the disk the beam strikes: each position on the disk is encoded as a one or a zero based on the presence or absence of "pits" in the surface of the disk. This is discussed in more detail in the section on CD-ROM media.
4. A series of collectors, mirrors and lenses accumulates and focuses the reflected light from the surface of the disk and sends it toward a photo detector.
5. The photo detector transforms the light energy into electrical energy. The strength of the signal is dependent on how much light was reflected from the disk.

DVD-ROM

A Digital Versatile Disc - Read Only Memory, or DVD-ROM, is a media storage disk that closely resembles a CD or compact disc. The major difference is that the DVD is formatted to hold far more data. A CD commonly has a capacity of 650 megabytes, while the smallest capacity DVD can store about seven times more data, or 4.38 gigabytes (GB).
There are various kinds of DVDs, but the DVD-ROM refers to a read-only disc, or a disc that cannot be written over. A DVD movie bought from the local video store is a good example. Blank DVDs with designations like "DVD-R" and "DVD+R" are formatted, recordable DVDs. The —R and +R refer to competing format standards, but both will record movies, audio, or other data.
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How does a DVD work?
 A DVD works exactly the same way, but it can hold a lot more information -- about 4.7 gigabytes (about seven times as much as a CD). DVDs can hold more data than CDs because the bumps are smaller and the tracks are closer together, giving DVDs more storage space. Here are the typical contents of a movie stored on a DVD:
·   Up to 133 minutes of high-resolution video in letterbox or pan-and-scan format, at 720 dots of horizontal resolution (The video compression ratio is typically 40:1 under MPEG-2.)
·   Soundtrack presented in up to eight languages using 5.1 channel Dolby digital surround sound
·   Subtitles in up to 32 languages



Storing Data on a DVD
DVDs are of the same diameter and thickness as CDs, and they are made using some of the same materials and manufacturing methods. Like a CD, the data on a DVD is encoded in the form of small pits and bumps in the track of the disc.
A DVD is composed of several layers of plastic, totaling about 1.2 millimeters thick. Each layer is created by injection molding polycarbonate plastic. This process forms a disc that has microscopic bumps arranged as a single, continuous and extremely long spiral track of data. More on the bumps later.
Once the clear pieces of polycarbonate are formed, a thin reflective layer is sputtered onto the disc, covering the bumps. Aluminum is used behind the inner layers, but a semi-reflective gold layer is used for the outer layers, allowing the laser to focus through the outer and onto the inner layers. After all of the layers are made, each one is coated with lacquer, squeezed together and cured under infrared light. For single-sided discs, the label is silk-screened onto the non readable side. Double-sided discs are printed only on the non readable area near the hole in the middle. Cross sections of the various types of completed DVDs (not to scale) look like this:
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Each writable layer of a DVD has a spiral track of data. On single-layer DVDs, the track always circles from the inside of the disc to the outside. That the spiral track starts at the center means that a single-layer DVD can be smaller than 12 centimeters if desired.
What the image to the right cannot impress upon you is how incredibly tiny the data track is -- just 740 nanometers separate one track from the next (a nanometer is a billionth of a meter). And the elongated bumps that make up the track are each 320 nanometers wide, a minimum of 400 nanometers long and 120 nanometers high. The following figure illustrates looking through the polycarbonate layer at the bumps.
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