
“sunburning” the UV-sensitive layer. “It is per-
manently burnt,” Sanders says, “and becomes a
peg and thus acts like a pit.” This little dark bub-
ble burned into the CD-R media diffuses light
like a pit on a regular CD-ROM. When the laser
passes over one of these darkened bubbles, the
drive interprets it as a pit. The lands of CD-R
media are just like those of CD-ROMs; they
reflect a high percentage of the laser’s light back
to the CD-R drive’s sensor. If the CD-R drive
reads a high percentage of reflected light, it
knows the laser passed over a land.  

The pits in CD-RW media, on the other
hand, are created in a slightly different way.
CD-RWs have the typical reflective layer, but
on top of that, they have a rewriteable layer
that consists of a few different metals. This
layer is crystallized and is translucent in its
original form. When a CD-RW drive creates a
pit on a CD-RW disc, the laser heats up intense-
ly for a short time. According to Sanders, this
process creates a chemical reaction that breaks
apart the molecular bonds of the crystalline
rewriteable layer. This causes a spot on the disc
to darken. The darkened spot doesn’t reflect
much light and, therefore, is read as a pit. 

However, a CD-RW drive can reverse this
process. When a disc is exposed for a longer
time to a laser that’s not quite as hot, a CD-RW
drive creates another chemical reaction that
pulls the molecules back together again. This
clears up the spot by recrystallizing it, and,
once again, when the sensor passes over, it
reflects more light back to the sensor. The pit is
changed back into a land.  

Most CD-R and CD-RW drives come with
software that helps you record data. Programs,

such as Roxio’s Easy CD Creator, help you
set up the process. The software

makes recording data to your
CD-R or CD-RW media 

a breeze. 
One of the essen-

tial components of a
CD-RW drive is its
buffer. CD-ROM
drives can also
have a buffer, of
course, but they
are more impor-

tant for recordable
drives, as we’ll see

in a moment. A CD-
RW drive should have a

sizeable buffer, around
2MB, to help prevent errors
when you are recording data
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to a disc. Some CD-RW drives have a buffer as
large as 8MB. 

A buffer is a storage area for data as it
moves from the computer to the CD drive. The
buffer temporarily stores the data until the CD
drive is ready to actually write data to the disc.
If the CD drive didn’t have a buffer and some-
thing disrupted the recording process, the data
would be lost, and you’d end up with a useless
disc. Losing data is also a risk if the buffer is
too small. If some event occurs in your comput-
er that causes it to use a lot of system resources,
such as opening a new program or a screen
saver automatically popping up, the buffer will
drain, and the data will be lost. A buffer of
about 2MB will prevent this from happening. 

A buffer is a hardware feature that helps
prevent errors when recording to recordable
media. Packet writing is another method of
recording data to a CD-R or CD-RW. Packet
writing writes data in bits and pieces rather
than all at once, which is called mastering.
When the packet-writing method is used, the
laser will bookmark the end of the data stream
if the flow is interrupted. When the flow of
data resumes, the laser picks up where it left
off at the bookmark. 

■ All About CD Media. We’ve taken a close
look at how CD drives do their thing. Now
let’s examine the media they use. 

CD media, whether an audio CD, CD-ROM,
CD-R, or CD-RW, typically has a maximum
data storage capacity of 650MB. That’s enough
to hold 74 minutes of high quality audio and is
roughly the equivalent of 450 1.44MB floppy
diskettes. There are exceptions though. Some
CD-Rs can store up to 700MB of data, which is
the equivalent of 80 minutes of audio.

When data is first stored to a CD, it isn’t
randomly scattered around. It is usually con-
centrated on the inner tracks of the disc, and
there have to be at least three but no more than
11 pits in a row. HP’s Sanders says this has to
be the case, because “if there aren’t enough
pits there, it [the laser] could get lost off the
tracks or ice skate…across the CD.” Too many
pits in a row will produce more data than the
drive can handle.

Not only is CD a convenient way to store a
large quantity of data, it’s durable too. A typi-
cal CD-ROM will last 20 to 30 years if properly
cared for. CD-R media can last up to 100 years,
which makes them ideal for long-term data
storage. And CD-RW media will last perhaps
as long as 30 years, even if you write over it
several times. Sanders says, “I can . . . use the

CD Drives & Data Transfer Rates
Drive Rating Data Transfer 

Rate (Kbps)

1X 150
2X 300
4X 600
8X 1200

16X 2400
24X 3600
32X 4800
40X 6000
52X 7800

As this chart shows,
higher drive ratings
equal faster data transfer
rates. 

to locate a random piece of information on a
CD. A typical random-access time is around
100ms (milliseconds). This varies considerably
from drive to drive. 

The full-stroke access time refers to how long
it takes a drive to read from the innermost track
of a CD to the outermost track. The full-stroke
access time is considerably longer than the ran-
dom-access time, usually in the neighborhood
of 200ms. As with random-access times, the
full-stroke access time can vary considerably
from drive to drive. The random-access and
full-stroke access times give you a clue as to the
drive’s performance: the faster, the better. 

■ How Drives Record To Disc. CD-RW
drives have become very popular in the past
few years. Their popularity is due to a combi-
nation of factors: lower prices of the drives and
media, increased performance, and the ability
to back up large amounts of data rather easily. 

The process by which data is recorded to
CD-R or CD-RW media is quite different than a
commercially produced audio CD or CD-ROM,
but the same basic theory is at work. CD-RW
drives create pits on the CD-R/CD-RW media,
but the drives don’t physically stamp pits into
the aluminum layer of the discs. 

Let’s take a look at how a CD-RW drive
records data to a CD-R disc. CD-R media have a
layer of reflective aluminum and a transparent
plastic covering, just like a CD-ROM, but the
disc also has a translucent recordable layer.
According to Devin Sanders, sales training man-
ager for the Personal Storage Solutions Division
of Hewlett-Packard, the recordable layer is sen-
sitive to UV (ultraviolet) light. When you record
data to a CD-R, you create pits on it by 


