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Recordable CDs and DVDs

Floppy diskettes and hard drives use magnetic fields to record data, and are consequently called magnetic media. CDs and DVDs use optical methods (reflective and non-reflective areas) and are called optical media. Magnetic media are much faster than optical media, and so are used for read- and write-intensive applications. Optical media (the discs, not the drives) are much less expensive than magnetic, but also much slower.

DVD technology is very similar to CD technology. Both have a reflective surface. Data is recorded by putting pits on the surface. To read the data, the drive shines a laser on the reflective surface and detects the reflected laser beam. When a pit passes by, it interrupts the reflected beam, and this interruption signals the presence of a pit.

Both CDs and DVDs have a single long track instead of the circular sectors used on magnetic storage discs such as floppy diskettes and hard drives. The long track on a CD or DVD starts at the inside and spirals outwards. There are three factors that allow the DVD to hold 4.7 GB of data instead of the 650 MB on a CD:

1. The spiral is tighter on the DVD, meaning that there are more turns of the spiral.

2. The pits are smaller and closer together on a DVD.

3. The DVD data is stored more efficiently, requiring less overhead for error correction and similar functions.


There are recordable CDs and DVDs now on the market. There are several formats for each. Early recording drives could record in a single format, but current drives can support several formats.

CD Formats:

1. CD-ROM. Prerecorded, data cannot be changed by the consumer.

2. CD-R. Can be recorded once only. To record, a higher-powered laser burns a colored dye off the special CD-R surface to create pits. Once a CD-R disc is burned the first time, the data is locked in and cannot be changed. A CD-R must also be recorded all at once; for example, it cannot be filled up halfway, with a second half to follow later.

3. CD-RW. Has a still high-powered laser that causes a phase change in the special CD‑RW surface. The laser can cause the phase change material to switch back and forth between crystalline and amorphous states. (Crystalline – molecules arranged in a regular pattern. Amorphous – molecules in a random pattern.) The amorphous state has a slightly lower reflectivity and acts as a pit. Early CD-RW drives had to erase the whole disc, but recent drives can erase individual files.

A CD-R can read a CD-ROM, and a CD-RW drive can both read a CD-ROM and read and record a dye-based CD-R.

DVD Formats

Recordable DVD formats have names similar to recordable CD formats – R means write once, no erasing, while RW means the disc can be written, erased and rewritten. However, there are more formats.

4. DVD-ROM. Prerecorded, data cannot be changed by consumer.

5. DVD-R. Write-once dye-based recordable DVD.

6. DVD+R. A different standard for a write-once recordable DVD.

7. DVD-RAM. A phase-change rewritable DVD format that uses DVD discs encased in a shell similar to the case of a floppy diskette, for enhanced reliability.

8. DVD-RW. A phase-change DVD that can be rewritten.

9. DVD+RW. A different standard for a phase-change DVD that can be rewritten.

Compatibility of formats:

A. When formats that have higher numbers above first came out, the lower-numbered drives had trouble reading them. For example, early CD-ROM drives frequently had trouble reading CD-RW discs. Apparently, these compatibility issues have been solved with the introduction of new lower-numbered drives. For example, a recent CD-ROM drive should be able to read (but not record) a CD-RW disk. Older equipment can still have problems, however.

B. The original CD data format was ISO 9660 (ISO = International Standards Organization). This requires a lot of the data capacity for system uses, and is also difficult to implement for recordable CDs. In 2002 the Mount Ranier or EasyWrite recordable CD standard was released by Compaq (now part of HP), Microsoft, Philips Electronics (a European company with a long history of technical leadership in optical disc technologies) and Sony. With ISO 9660, the computer operating system was responsible for much of the error correction, such as detecting and skipping over bad sections on the disc. Instead, with EasyWrite, the disc drive itself is responsible for these aspects, and the operating system can be a lot simpler.

With special software drivers, an ISO 9660 drive can read an EasyWrite disc, but will not be able to write an EasyWrite disc.

C. The different DVD recordable formats, DVD-R and DVD+R; and DVD-RAM, DVD-RW and DVD+RW, are incompatible. In other words, you cannot record a DVD-R disc in a DVD+R drive, although a DVD-ROM drive should read all formats. However, there are new drives now on the market at reasonable prices that can handle all of the DVD recordable formats, included the encased DVD-RAM.

D. DVD drives can read CD discs.

E. DVD drives using a given technology (dye-based Vs phase-change) can also read and record that same CD technology.

What to watch out for:

1. Make sure that the recordable medium (the disc itself) will work with your drive. For example, a DVD-RW disc will not record in a DVD+RW drive.

2. If you want to share recorded information with others, make sure that all of the drives share at least one format. For example, if Allen has a DVD-R drive, Bill has a DVD+RW drive and Cheryl has a CD-RW drive, these three people can share CDs but not DVDs.

Possible higher-capacity optical discs

The DVD standards allow for formats up to 15.9 GB by recording in layers, and on both sides of a layer. No commercial drives are available for these formats, and it is unclear whether they will ever be commercialized.

An enhanced optical technology, called Blu-ray, is being readied for market. The Blu-ray discs look exactly like CDs and DVDs, but hold up to 27 GB of data, with plans for 54 GB using two layers of data, which can be read by simply refocusing the laser on the layer to be read at the time.

The initial application for CDs was music, and for DVDs, movies; use for computer data followed commercial success with these first applications. Blu-ray is being developed first for digital HDTV (High Definition TV).
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