
Hardware

can produce and the denser the data that can be
written to the platter (called areal density). 

Each head literally flies over the platter’s
polished surface at a height as little as 1/5000th
of the thickness of a human hair in certain dri-
ves. Air currents above the spinning disk lift
the head’s slider (aerodynamic mounting) like
the wing of an airplane. Modern hard 
drives often employ the SMART (Self-
Monitoring, Analysis, and Reporting
Technology) system to predict 
failures and warn the user before 
they occur.

Here are the primary steps
involved in writing data to disk:
1. The controller instructs the actua-

tor arm to move the heads over to 
the correct track, or cylinder, of
the platters.

2. The actuator arm pivots when pre-
cise amounts of voltage are sent to
its coiled magnets (or voice-coil
servo). The arm’s range of motion
between the inner and outer edges
of the platters, combined with the
platters’ spins, allows the heads to
access any area of the hard disk 
in milliseconds. 

3. The system information in each sector’s
header helps the drive position its heads.
The computer’s OS ensures the controller
writes the data to unused, preferably con-
tiguous sectors. 

Each platter has a read/write head for each
usable side. A preamplifier ensures adequate

signal strength to and from the heads. The plat-
ters, actuator arm, and their related motors and
servos are all sealed in the hard drive’s case by a
gasketed cover to prevent contamination. A
finely filtered vent hole keeps the atmospheric
pressure inside the drive equal to that of the sur-
rounding air. There may be other passive filters
in a hard drive that remove microscopic parti-
cles from the airflow of the platters.

■ Reading. When the PC’s OS requests data
from a certain location on the hard drive, the
controller tells the actuator arm to swing to the
proper cylinder. The read head positioned
above the correct track of that cylinder will
read the data and send it to the cache buffer.

Modern read heads are almost always 
the GMR (giant magnetoresistive) type, 

sometimes called spin-valve heads. Earlier MR
(magnetoresistive) heads consisted of a tiny
chunk of nickel-iron alloy. In contrast, GMR
heads sandwich a conductive but non-magnet-
ic layer of copper between two small blocks of
nickel-iron. GMR heads are much more sensi-
tive than MR heads, have a better signal-to-
noise ratio, and can read denser data. The
magnetoresistive property of both types of

heads means they function by having
a constant sense current (or bias cur-
rent) passed through them. When the
heads pass over a change in a mag-
netic field, such as the data on a hard
disk, their inherent resistance
changes, and so does the amount of
sense current they let pass. The hard
drive interprets the stored data by the
patterns in the sense currents. 

■ Output. The read channel deci-
phers the sense current’s data, using
the cache buffer as temporary stor-
age. The DSP converts it back to digi-
tal information. Current read chan-
nels use EPRML (Extended Partial
Response Maximum Likelihood) or
MEEPRML (Modified Enhanced

EPRML). These improvements upon PRML,
which digitally samples the analog data read
from a hard drive and predicts its peaks and
valleys, accommodate higher areal densities. 

Most error-correction routines, such as CRC
(cyclic redundancy check), are run at this time,
although some also monitor the writing
process. Finally, the requested data is sent to

the PC through the data cable. 
The average seek time , or

the average time it takes the
actuator arm to position the
heads over a random track,
advertised with hard drives
doesn’t convey much real-
world information. A hypo-
thetical 5,400rpm drive could
have the same seek time as a
15,000rpm drive, but with all
else being equal, there’s no
way the 5,400rpm model
could access data as quickly.
If you add the average seek
time to the drive’s rotational
latency, you’ll get an average
access time, telling you how
long it takes the drive to find
a particular piece of data. For
example, a 7,200rpm drive

IBM introduced the 1-inch Microdrive in June 1999. This later 1GB
model sells for $459, which is less than the 340MB Microdrive cost
two years ago.
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T his illustration, drawn to scale, shows how the most common hard drive platter sizes sold today compare
in size. Increases in areal density (more data per square inch) make the smaller sizes possible. 

How Hard Drive Platters Measure Up

3.5-Inch Drive

2.5-Inch Drive

Microdrives


