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Three Compact Disc Formats Described

This article last reviewed: 22 Cctober 1990
The Appl eCD SC supports the follow ng conpact disc formats:

- the Red Book

- the Yel |l ow Book

- High Sierral/l SO 9660
- HFS

Red Book

The first standard devel oped in the conpact disc industry is known as the
"Red Book" standard. It was proposed by Philips and Sony, and describes the
CD hardware, formfactors, and nedia specifications. Today, the Red Book is
foll owed t hroughout the industry for CD-Audio. It also forns the basis for
the Yell ow Book and Hi gh Sierra standards di scussed bel ow.

The Red Book defines the way bit patterns are witten to the conpact disc,
provi des for synchroni zati on bytes, and supports error correction within
each "frame", or packet, of data. The overhead needed to acconplish this
nmeans that each franme, which represents 192 data bits (24 bytes), requires
588 channel bits on the conpact disc.

The CD-Audio data correction algorithmis called the Cross Interl eave
Reed- Sol omon Correction (CIRC) nethod and is intended to correct |arge runs
of data that nmay be unreadable due to |aser error or a defective or
scratched disc. In this process, franes are interleaved and error checking
is performed on the sumof this data. Error bursts of up to 450 data bytes
in length can be corrected using this technique. CRC recovery used on
conpact discs results in an observed error rate of |ess than one
unrecoverabl e error in 2,000 discs.

CD- Audi o reads digital sound sanples at 44.1 KHz per second. Wth 16 bits
per sanple and two channels, the player reads 1,411,200 bits per second.
Conpact discs are capable of storing up to 75 m nutes of sound per disc,
al t hough 60 nminutes is conmonly quoted as CD Audi o's capacity.

Yel | ow Book

Philips and Sony al so collaborated on the Yell ow Book standard, which
defines CD-ROM data addressing, and supplies a richer error detection and



correction algorithmthan is found on CD Audi o.

CD-ROM data is organized into bl ocks with 98 24-byte franes in each. O
the 2352 data bytes in each bl ock, 2048 bytes, or 2 Kbytes, is user data.
The conpact disc player reads 75 bl ocks each second. At 75 mi nutes of
playing time (the sanme as CD-Audio), the CD-ROM can hold 660 Myytes of
data. However, 60 minutes is generally used as the standard capacity,

whi ch equates to 550 Moytes of CD-ROM data per disc.

Addi tional error detection and error correction (EDC/ ECC) defined by the
Yel | ow Book provide extra accuracy on CD-ROM di scs. Each 2K data block is
acconpani ed by 276 bytes used in a second layer of CIRC. Together with the
Red Book's first layer of error correction, the algorithns result in an
undetectable error rate of only 1 bit in 2 quadrillion discs.

H gh Sierra

In 1986, Apple was one of a nunmber of interested parties that gathered at
the High Sierra hotel, near Lake Tahoe, to cone to a agreenent on CD ROV
file formats. The result was a proposal, known as the H gh Sierra standard,
whi ch defines a hierarchical file systemto be used on a CD- ROM

The High Sierra file systemis witten with conpact disc characteristics
in mnd. For exanple, it does not include instructions to delete or wite
to files, since conpact discs are read-only nedia. High Sierra al so
addresses the relatively slow seek tine of the conpact disc by specifying
a path table on each volune. Wien a host conputer requests a file froma
High Sierra CD, a single seek will give the location of the disc's file,
no matter how deeply it may be buried in nested folders. This directory
may al so be cached within the CPU, so that the host conmputer can

i medi ately request the conpact disc player to nove to the file on the CD

High Sierra is systemindependent, so that a disk (pressed with information
conformng to High Sierra) could be conveniently read on Apple II

Maci nt osh, 1 BM PC, and other conputers. Al essential file data is witten
in palindrome format -- data is witten twi ce: once as "high byte,

| ow byte", and again as "low byte, high byte"

High Sierra discs are linmted to no nore than eight levels of"folders", and
file names of no nore than 31 characters.

NOTE: Prior to being adopted by the I SO Conmittee, |SO 9660 was know as Hi gh
Sierra. Al though sone m nor changes were made to High Sierra during the | SO
st andardi zi ng process, Apple's driver will enable you to read CD- ROM di scs
pressed in either format. The two format nanes are often used interchangeably.
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