Parts of a hard drive diagram

What are its main parts, how they look and what are these parts names and abbreviations. As an
example we are going to disassemble 3. Let's take a look on our "Guinea pig". The case itself
called a Base. Capacity of the memory chip defines capacity of the cache of HDD. Because
memory logically divided on buffer or cache memory and firmware memory. This fellow
consumes the most of electircal power on PCB. It controls spindle motor rotation and heads
movements. Flash chip stores part of the drive's firmware. When you apply power to a drive,
MCU chip reads content of the flash chip into memory and starts the code. Without such code
drive wouldn't even spin up. Shock sensor can detect excessive shock applied to a drive and
send signal to VCM controller. VCM controller immediately parks heads and sometimes spins
the drive down. It theoretically should protect the drive from further damage but practically it
doesn't, so don't drop your drive - it wouldn't survive. On some drives shock sensors can detect
even lightest vibrations and signals from such sensors would help VCM controller to tune up
heads movements. Such drives should have at least two shock sensors. It protects PCB from
power surges of external power supply. When TVS diode detects power surge it fries itself and
creates short circuit between power connector and ground. You can see motor and heads
contacts that were hiding under the PCB. There is also small, almost unnoticeable hole on HDA.
This hole is called a Breath hole. You maybe heard an old rumor that says that HDD has vacuum
inside, well that is not true. From the inside the Breath hole closed by a Breath filter to make air
clean and dry. The lid itself is nothing interesting. Just a piece of steel with rubber cord for dust
protection. Finally we are going to see HDA from inside. Precious information is stored on
platters, you can see top platter on the picture. Platters made of polished aluminum or glass
and covered with several layers of different compounds including ferromagnetic layer which
actually stores all the data. As you can see part of the platter covered with the Damper.
Dampers sometimes called as Separators located between platters, they reduce air fluctuations
and acoustic noise. Usually dampers made of aluminum or plastic. Aluminum dampers are
better for cooling air inside HDA. This drive has parking area closer to the spindle and if power
is not applied to a drive, HSA normally parked like on the picture. HDD is a precise mechanism
and in order to work it requires very clean air inside. During work HDD may create some very
small particles of metal and oil inside. To clean air immediately drive uses a Recirculation filter.
This hi-tech filter permanently collects and absorbs even the finest particles. The filter located
on the way of air motion created by platters rotation. HDDs use very strong Neodymium
magnets. Such a magnet is so strong it could lift up to times of its own weight, so don't put your
fingers between the magnet and steel or another magnet - it can develop great impact. As you
can see on this picture there is an HSA stopper on the magnet. HSA stoppers limit HSA
movements, so heads wouldn't bang on the platters clamp and on the other side they wouldn't
just fly off the platters. HSA stoppers may have different construction but there is always two of
them and they are always present on modern HDDs. There is the other HSA stopper. And you
also can see the second magnet. Tricky black plastic thingy called an Actuator latch is a
protection device - it will release HSA when drive is un-parking loading heads normally and it
should block HSA movements in the moment of impact if drive was dropped. Basically it
protects should, at least heads from unwanted movements when HSA is in the parking area.
HSA has a precise bearing to make movements nice and smooth. The biggest part of HSA
milled from a piece of aluminum called an Arm. HGAs and Arms usually produced on different
factories. The gasket makes connection airtight. The only way for air to go inside HDA is
through the breathing hole. On this drive contacts are covered with a thin layer of gold, for
better conductivity. This is the classic definition of the arm. Sometimes the arm is implied to be
the whole metal piece of HSA. The black small things at the end of HGAs are called Sliders.
Heads' flying height on modern HDDs is about nanometers. For example: an average human's
hair is about nanometers in diameter. If any particle goes under the slider it could immediately
overheat because of friction the heads and kill them that's why clean air inside HDA is so
important. The actual read and write elements located at the end of the slider and they are so
small that can only be seen under a good microscope. As you can see slider's surface is not
flat, it has aerodynamic grooves. These grooves help the slider fly on a certain height. ABS
makes slider fly almost parallel to the platter's surface. There is very important part of HSA
which we haven't discussed yet. It's called a preamplifier or a preamp. The preamp has more
traces going to the heads right side than to the HDA left side , it's because HDD can work only
with one "head" pair of read an write elements at a time. HDD sends control signals to the
preamp and the preamp selects the head which HDD needs at the current moment. This HDD
has six contacts per "head", why so many? One contact is for ground, another two is a
diffirential pair for a read element. Another two is a diffirential pair for a write element. And
finally the last contact is for a heater. The heater can help adjust heads flying height. The heater
can heat the gimbal - special joint which connects slider to HGA, the gimbal is made from two

stripes of different alloys with different thermal expansion. Once gimbal gets heated it bents
itself toward platter's surface and this action reduces the head's flying height. After cooling
down the gimbal straights itself. On newer HDDs there could be two more signals for
microactuators - special piezoelectric devices that can move or rotate slider, it helps tune up
heads position for a better track "following". Platters are sitting on a spindle hub, the platters
clamp creates enough friction to hold the platters on the hub when spindle rotates. Now when
nothing is holding the platters we are going to remove the top platter and next picture will show
what we may see under. Now you see how the platters packet has a room for heads - platters
are laying on spacer rings. You can see the second platter and the second damper. That's how
the breath filter looks. And the breath hole is located right under the breath filter. Let's see the
breath filter closer. Because air from outside definitely has dust the breath filter has several
layers of filtration and it's much thicker than recirculation filter, it also may have some silica gel
inside to reduce air moisture. This article has been written exclusively for hddscan. Hard Drive
Failure? Now let's remove PCB and see electronic components on the other side. Now it is time
to take a look under the hood. We are going to remove the drive's lid. Now we are going to
remove top magnet to see what is under. And here is what you may see under the top magnet.
Let's take a closer look on each part of HSA. Here is another picture of the slider You can
clearly see heads' contacts. Enough about heads, let's continue disassembling. We are going to
remove top damper. That's how it looks And next picture shows HDA without the top damper
and HSA Now the top platter is not covered, and you also can see the bottom magnet Let's
move further and remove a platters clamp The platters clamp is holding platters in place, and
squeezing them into the platters packet. The spacer ring is a precise detail made of
non-magnetic alloy or polymer. Let's take it out. Finally we are going to shake out the rest of the
stuff from HDA and see the base That's how the breath filter looks. This is it! Hard drive is
completely disassembled. Share on Facebook Share on Twitter. Computer Hardware Explained.
Advancements in computer technology may have made them extremely powerful and fast, these
computing devices continue to have the same infrastructure as they used to have decades ago.
When you draw the basic computer hardware diagram , the same components can be seen as
when the computer revolution started. In this guide you will explore these most important parts
of your computer and learn about their functions. The 6 main parts that make a standard
computer or operational computer system are as following:. The input and output devices will
usually be connected through connectors. The 5 major components in a computer hardware
diagram are described as following:. As the name suggests, the CPU processes all functions
within a computer. It will have control over the functions of the various components. It will
process all the data and perform calculations. It will also control the data transfer between the
primary and secondary memory, and between memory and itself. It is the processor where all
the basic computation takes place. Other parts will contribute to the processing task by
performing other essential functions like storing or transferring data to and from the CPU.
Random Access Memory or RAM is used for temporarily storing information which is being
currently used for processing. While the processor holds only a tiny amount of data and
instructions, AM will hold complete data sets and programs which are in current use. It is
volatile memory and the data and instructions will be deleted when the system is switched off or
when the current program is stopped. Secondary storage is used for storing all the data which
is not in current usage. The hard disk drive is the perfect example of this type of memory. You
can store large volume of data on this type of storage volumes. There are two main types of
secondary storage solutions â€” Internal Storage and External Storage. Internal storage
includes hard disk drives and solid state drives SSD. Input devices are hardware components
that gather raw data from the user for processing. Keyboard, mouse, touchscreen, microphone,
scanner, and light pen are the examples of commonly used input devices. Keyboard â€” The
keyboard provides you one of the easiest ways to input data into the computer. There are
various types of keyboards and they can have some variations in keys. However, all of them
serve the same function â€” input data. Mouse â€” The mouse sends information to the
computer through the click of a button. It works as an alternative way for interacting with the
computer along with the keyboard. The function of output devices is to send out the processed
useful information out of the computer. The computer monitor display is a common example of
an output device, but there are 2 main types of output components â€” temporary and
permanent output devices. While monitors, speakers and projects are the perfect examples of
the former types, printers and plotters are the ideal examples of the latter types. These are the 5
most important components that make a part of a computer hardware diagram. Computer
Hardware Diagram Advancements in computer technology may have made them extremely
powerful and fast, these computing devices continue to have the same infrastructure as they
used to have decades ago. The 5 major components in a computer hardware diagram are

described as following: 1. Post a Comment. Author Description Myself Abhijit from India. I am a
professional blogger and also a Hardware Engineer. I love traveling , Cooking and gadgets also.
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Social Links. Home About Contact Sitemap. Full width home advertisement. Hard Disk Internal
Structure Describe. A hard disk is a sealed unit containing several platters in a stack. Hard disk
HDD can be mounted in a horizontal or vertical position. In this description, the hard drive is
mounted horizontally. As the platters spin, the drive heads move toward the center surface and
edge. That way, the drive heads can reach the entire surface of each platter. A platter is a round,
metal disk that is mounted inside a hard disk drive. Several plasters are mounted on a fixed
spindle motor to create more data storage surfaces in a smaller area. The platter consists of a
core containing aluminum or glass substrate, covered with a thin layer of Ferric Oxide or Cobalt
Alloy. On both sides of the layer, a thin coating is deposited by a special manufacturing
technique. This is the thin cover where the original data is stored at the Media Layer. When the
magnetic media is applied on the surface of the layer material, a thin oily layer is applied to
protect the material. These complex three-level media are discussed in detail:. The platform
builds on the grounds on which a large amount of media layers can be deposited. Apart from
the media layer support, the substrate has no specific function. The most commonly used
material for making this physical layer is a mixture of aluminum. This blend is rigid, lightweight,
stable, inexpensive, efficient and readily available. Earlier, since the spacing between the head
and the plate was relatively high, the surface of the blade was smooth and the plane was less of
a problem. However, with the advancement of technology, the gap between the head and the
platters is decreasing, and the speed at which the platters spin is increasing. Because of this,
the demand for alternatives to platter material is increasing. Glass platters are replacing
aluminum platters because they provide improved rigidity, better quality, thinner platters, and
thermal durability. Special techniques for the deposition of magnetic materials are employed in
the substrate components. A thin coating is deposited on both sides of the layer, mostly called
magnetron sputtering by the vacuum deposition process. Another such method is electronic
compression, using the same process as electronic connection jewelry. To maintain organized
storage and data retrieval, platters are organized into specific structures. These specific
structures include tracks, sectors, and clusters. Let's briefly explain Each platter is divided into
thousands of tightly packed concentric circles, known as tracks. These tracks are similar to the
structure of the tree's annual ring. All data stored on the hard disk is recorded on the tracks.
Starting from zero on the outside of the platter, the number of tracks is increasing inward. Each
track can count large amounts of data in thousands of bytes. Sectors: Each track is further
broken down into smaller units called sectors. As the sector is the basic unit of data storage on
an HDD. A single-track typically can have thousands of sectors and each sector can hold more
than bytes of data. A few additional bytes are required for control structures and error detection
and correction. Each partition on your hard disk is divided into clusters. A cluster is the
smallest possible unit of storage on a hard disk. The size of a cluster depends on two things:.
The size of the partition. The file system installed on the partition. Sectors are often grouped
together to form Clusters. The heads are the interface between magnetic media where data is
stored and the electronic component on the hard disk. Converts the bits into magnetic pulses in
bit size while storing the heads on the platter and reverses the process while reading. The
heads are the most sophisticated part of the hard disk. These heads are mounted on the head
slider, which hangs at the end of the head arms. The arms are all joined together in a single
structure called actuators, which are responsible for their movement. HDD Spindle Motor.
Spindle motors play an important role in hard drive operation by turning hard disk platters. A
spindle motor must provide stable, reliable and continuous turning power for continued use for
several hours. Many hard drive failures occur because the spindle motor is not working
properly. Hard disks are made with an intelligent circuit board integrated into the hard disk unit.
It is mounted on the outside of the base casting exposed on the outside. A Hard Disk drive HDD
has a logical structure that is compatible with the operating system installed. The master boot
record is the most important part of the hard disk. This is the first sector on the hard disk that
the operating system accesses. The master boot record contains boot loaders and partition
tables. It is important to know the logical structure of the hard disk to better understand and
resolve the hard disk drive problems. Basically, we can divide the hard disk logical structure
into the following five logical terms:. There is a small program to load and start active or
bootable partitions from hard disk drives, known as master boot records MBRs or sometimes
master partition tables MPTs. The master boot record contains information about the four
primary partition types of the hard drive s , such as startup area, completion area, partition size,
and so on. The MBR is located in Sector 0 or we can say in Cylinder 0, Head 0, and Sector 1, and
if there are multiple partitions on the disk, then there is Extended Master Boot Records located

at the beginning of the volume for each extended partition see the following figure. However,
there is more software available to do the same. This allows you to control the boot sector of
the active partition when the system is started. Since the floppy has no partition and no MBR. At
the beginning of the hard drive is the MBR. When your computer starts using your hard drive
HDD , this is where it looks first. The MBR itself has a specific organization. The size of the MBR
is bytes. The bootloader is the first bytes of the MBR. This section contains executable code,
where programs are housed. The partition tables are 4 slots of 16 bytes each, containing the
description of a partition primary or extended on the disk. Number of sectors between the MBR
and the first sector of the partition - 4 bytes. First MBR tests the hard disk for an active partition,
then loads it into the DOS boot record DBR memory and removes control over the operating
system boot code, and then loads the rest of the operating system boot record code into the
memory. NB: If I describe all the topics, this article goes a long way. So I suggest you do a little
research on Wikipedia, you can get a broad knowledge of this topic. Also, I give here an
overview of the rest of my article. Full form - File Allocation Tables, FAT is a method for tracking
the contents of hard drives used by Microsoft operating systems, first launched in The Table is
a chart of numbers that matches the cluster address of a hard drive. The following is a list of the
different types of FAT used and the operating system using them. In this version, please let us
know if we missed anything. We will update you as soon as possible. No comments:. Older Post
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from layout tab. Just a few days ago we launched the best hard drive guide on the net. On this
occasion, and after receiving several emails, we want to explain what are the parts of a hard
drive and how it works. You ready to go? A hard drive has only a few basic parts. There are one
or more bright silver trays, where the information is stored magnetically. These are the parts
you can find if you open a hard drive:. On older hard drives, the actuators were stepper motors.
On most modern hard drives, voice coils are used. As the name suggests, these are simple
electromagnets, which function like moving coils that produce sounds in the speakers. Actually,
this arm also holds each head, so they cannot touch the tray and move freely. It is a metal disk
mounted inside the hard disk case. All the data you saved on your hard drive is mainly written
on this plate that is made of aluminum or glass substrate, coated with a thin layer of ferric oxide
or cobalt alloy. Stores the information in binary form. It is a motor attached to the trays and
plays a very important role by turning the disc as fast as it can turn the disc in proper rotating
conditions to help the head read and write the disc correctly. A motor can provide stable,
reliable and constant running power for many hours of continuous use. It is a small magnet at
the end of the arm of a hard disk that is mainly in charge of the whole process of reading and
writing data. It is located on the back of the hard disk case. Controls the flow of data to and from
the disk. This concludes our article on the parts of a hard drive. Did you find it useful? We look
forward to your comments! The kit is easy to install and does not require shortening of the
threaded rod or to send the suspension out for final assembly. It includes new pre-installed
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Numbers. It's magnetic. It's electric. It's photonic. No, this isn't going to be about a new
superhero trio in the Marvel universe. This is all about our precious digital data. We need to
store it somewhere secure and stable, in a way that lets us get hold of it and change it faster
than you can blink. Forget Iron Man and Thor -- we're talking about storage drives! So let's prep
for theatre, scrub our hands clean, and dig into the anatomy of what we use today to hold onto
our trillions of digital bits. We've split the Anatomy of a Storage Drive in three parts, all
published at the same time to dissect hard disk drives, solid state storage, and optical drives.
Follow the links below to read them all, along with our previous published work on the series.
You might have a desktop PC at work, school, or home. You might use one to work out tax
returns or play the latest games; you might even be into building and tweaking computers. But
how well do you know the components that make up a PC? Let's start our look into the guts of
storage drives with ones that use magnetism to store digital data. The mechanical hard disk
drive HDD has been the standard storage system for PCs across the world for over 30 years, but
the technology behind it all is much older than that. And generally speaking, the overall
structure hasn't changed a great deal in that time. What has changed, and hugely so, is the
amount of data that can be stored on them. We're going to take apart something that's not quite
that size, but still pretty decent today: a 3. This one is dead, too, so in truth this is more of an
autopsy, rather than an anatomy lesson. The bulk of the hard drive is cast metal. The forces
inside the device, when under heavy usage, can be pretty serious, so the use of thick metal
stops the body from flexing and vibrating. Even tiny 1. Flipping the drive over, we can see a
circuit board and a bunch of connections. The one at the top of the board is for the motor that
spins the disks, whereas the bottom three are, from left to right, jumper pins to allow the drive
to be configured for certain setups, SATA Serial ATA data, and SATA power. Serial ATA first
appeared in , and in desktop PCs, it's the standard system used to connect drives to the rest of
the computer. The specification of the format has gone through lots of revisions since then and
we're currently on version 3. Our hard drive cadaver, though, is an older version but this only
affects a single pin in the power connection. The use of paired wires like this greatly reduces
the impact of electrical noise in the signal, which means it can be run faster. This particular
Seagate model uses less than 10W under heavy load. The power pins labelled with PC are
pre-charge ones: it allows the hard drive to be pulled in and out, while the computer is still on a.
And the last pin to cover, the one marked SSU, just tells the computer as to whether or not the
hard drive supports staggered spin up. The disks inside the device -- which we'll see in a few
moments -- must be spun up to full speed before the computer can start using it, but if the
machine had lots of hard drives, the sudden simultaneous demand for power might upset the
system. Staggering the spin ups helps prevent such problems ever occurring, but it does mean
that you'd need to wait a few second more before you can get all jiggy with the HDD. Removing
the circuit board reveals how the circuit board connects to the components inside the drive
unit. HDDs aren't air tight, except for the super large capacity ones -- these use helium, instead
of air, as it much less dense and creates fewer problems for drives with lots of disks. But you
don't want them openly exposed to the environment either. By using connectors like this, it
helps minimize the amount of entry points that dirt and dust can work their way into the drive;
there is hole in the metal case - bottom left of the above image big white dot - to allow air
pressure to remain relatively ambient. Now that the circuit board is off, let's have a look at
what's here. There are 4 main chips to focus on:. There's little difference across the vast range
of HDDs out there, when it comes to the components on the circuit board. Larger storage
requires more cache you can find up to MB of DDR3 on the latest monsters and the main
controller chip might be a little more sophisticated with regards to handling errors, but there's
not much in it. Opening up the drive is easy enough, just unscrew a bunch of Torx fittings and
voila! We're in Given that it takes up most of the unit, our attention is immediately drawn to the
big metal circle, so it's not hard to see why they're called disk drives. The proper name for them
is a platter and they are made of glass or aluminum, coated with multiple layers of different
compounds. This 3 TB drive has three platters, so each one must store GB on each side. The
image of these dusty, hairy platters doesn't do any justice to the engineering and manufacturing
precision required to produce them. In our HDD example, the aluminum disk itself is 0. A base
layer of just 0. This is done through electroless plating and then vapor deposition , which preps
the disk for the crucial magnetic material that's used to store the digital data. This material is
usually a complex alloy of Cobalt and is set out in concentric rings, with each one being around
0. On the microscopic scale, metal alloys form grains, like soap bubbles floating on water. Each
grain has its own magnetic field, but it can be aligned into a set direction. The grouping of these

fields gives rise to the 0 and 1 bits of data. If you want a deeper technical dive into this topic,
have a read of this document from Yale University. The final coatings are a layer of carbon for
protection and then a polymer to reduce contact friction. Together, they come to no more than
0. The yellow box highlights a metal cap that holds the platter firmly in place on the spindle
motor -- the electric drive that rotates the disks. In this HDD, they rotate at rpm, but other
models run slower. Slower drives keep noise and energy consumption down, but also lowers
performance, while other faster drives can reach 15, rpm. To help reduce the damaging effects
of dust and moisture in the air, a re-circulation filter green box picks up tiny particles and traps
them inside. The air moved by the rotation of the platters ensures there is a constant flow over
the filter. On top of the disks, and next to the filter, is one of three platter separators : these help
reduce vibrations and also keep the air flow as regulated as possible. In the top left of the
image, indicated by a blue box, is one of two permanent bar magnets. These provide the
magnetic field that is needed to move the component highlight in red. Let's clear out some of
these parts to see this better. What looks like a chunky Band Aid is another filter, except this
one clears out particles and gases from the outside, as they enter through the hole we see
before. Watch this video courtesy of The Slow Mo Guys to see just how fast it is:. Rather than
use something like a stepper motor , to snap the arms into place, an electric current is sent
around a coil of wire at the base of the arm. These are generally called voice coils , because it's
the same principle that loudspeakers and microphones use to move the soft cones. The current
generates a magnetic field around it, which reacts against the field made by the permanent bar
magnets. Don't forget that the data tracks are tiny , so the positioning of the arms needs to be
extremely accurate -- just like everything else in the drive. Some hard drives have multi-stage
actuators, that can do smaller changes in direction with just part of the whole arm. On certain
hard drives, the data tracks actually overlap each other. That technology is called shingled
magnetic recording , and the requirement for accuracy and precision i. Our HDD has 3 platters
and 6 heads, and each one floats above the disk as it spins. To be able to do this, the heads are
suspended by two ultra thin strips of metal. It's here that we can see why our anatomy sample is
dead -- at least one head has come loose and whatever caused the original damage, also bent
some of the support arms. The whole head component is so small, that it's really difficult to get
a good image with a regular camera, as we can see below. We can make out some parts though.
The grey block is a specifically machined part called a slider , as the disk rotates underneath it,
the flow of air produces lift, raising the head off the surface. And when we say "off," we're
talking about a clearance of just 0. Any further away and the heads wouldn't be able to detect
the changes in the magnetic fields in the track; if the heads actually rested on the surface, they
would just scrape off the coating. This is why the air inside the drive case needs to be filtered:
dust and moisture on the disk surface would just wreck the heads. The tiny metal 'pole' at the
end of the head is there to help with the overall aerodynamics. We need a better picture, though,
to see the parts that do the actual reading and writing. Image: Roman Starkov , Wikimedia
Commons. In the above image, from a different hard drive, the parts that read and write are
underneath all the electrical traces. The signals produced by the TMR are very weak and have to
be run through an amplifier, to boost the levels, before they can be sent onward. The chip
responsible for this can be seen near the base of the actuator arms, in the image below. As
mentioned in the introduction of this article, the mechanical components and operation of a
hard disk drive haven't changed a lot over the years. However, mechanical hard disk drives
have clear performance limitations, It takes time for the actuator arms to move to the required
position and if the data is scattered about in different tracks on separate platters, then the drive
will spend a relatively large number of microseconds hunting down the bits. Before we move on
to pull apart another type of storage drive, let's make a reference point for the performance of a
typical HDD. The first two rows display the number of MB per second throughput for doing
sequential a long, continuous list and random jumping about the disk drive reads and writes.
Generally speaking, you want the values in the first 3 rows to be as large as possible, and the
last row to be as small as it can be. Don't worry about the numbers themselves, it's just
something we'll use for comparison, once we look at the next type of drive: solid state storage.
Continue reading the Anatomy of SSDs here. Masthead credit: Patrick Lindenberg. If you enjoy
our content, please consider subscribing User Comments: 6 Got something to say? Post a
comment. Add your comment to this article You need to be a member to leave a comment. Join
thousands of tech enthusiasts and participate. TechSpot Account Sign up for free , it takes 30
seconds. Already have an account? Login now. Now I going to reveled the internal structure of
HDD and how its work. A hard disk is a sealed unit containing a number of platters in a stack.
Hard disks HDD may be mounted in a horizontal or a vertical position. In this description, the
hard drive is mounted horizontally. As the platters spin, the drive heads move in toward the
center surface and out toward the edge. In this way, the drive heads can reach the entire surface

of each platter. Hard drive physical components. A platter is a circular, metal disk that is
mounted inside a hard disk drive. Several platters are mounted on a fixed spindle motor to
create more data storage surfaces in a smaller area. The platter has a core made up of
aluminum or glass substrate, covered with a thin layer of Ferric oxide or cobalt alloy. On both
sides of the substrate material, a thin coating is deposited by a special manufacturing
technique. This, thin coating where actual data is stored is the media layer. When the magnetic
media is applied to the surface of the substrate material, a thin lubricating layer is applied to
protect the material. This complex three-layered media is discussed in detail as follows:. The
bulk material of which platters are made up forms the base on which media layer is deposited.
The substrate has no specific function but to support the media layer. The most commonly used
material for making this physical layer is an Aluminium alloy. This alloy is rigid, lightweight,
stable, inexpensive, easyto work with and is readily available. Earlier, since the gap between the
heads and the platter was relatively high, the platter surface is smooth and flat was less of an
issue. However, as technology advances, the gap between heads and platters is decreasing and
the speed that the platters spin at is increasing. For this reason , demand for alternatives on the
platter material is increasing. Glass platters are replacing aluminum platters because they
provide improved rigidity, better quality, thinner platters, and thermal stability. The substrate
material forms the base upon which actual recording media is deposited. The media layer is a
thin coating of magnetic material applied to the surface of the platters and where the actual data
is stored. Its thickness is only a few millionths of an inch. Special techniques are employed for
the deposition of magnetic material on the substrate material. A thin coating is deposited on
both sides of the substrate, mostly by vacuum deposition process called magnetron sputtering.
Another such method is electroplating, using a process similar to that used in electroplating
jewelry. On the top of the magnetic media, is applied a super-thin, protective, lubricating layer.
In order to get maintain the organized storage and retrieval of data the platters are organized
into specific structures. These specific structures include tracks, sectors, and clusters. Each
platter is broken into thousands of tightly packed concentric circles, known as tracks. These
tracks resemble the structure of annual rings of a tree. All the information stored on the hard
disk is recorded in tracks. Starting from zero at the outer side of the platter, the number of
tracks goes on increasing to the inner side. Each track can hold a large amount of data counting
to thousands of bytes. Each track is further broken down into smaller units called sectors. As
the sector is the basic unit of data storage on an HDD. A single track typically can have
thousands of sectors and each sector can hold more than bytes of data. A few additional bytes
are required for control structures and error detection and correction. Each partition on your
hard disk is subdivided into clusters. A cluster is the smallest possible unit of storage on a hard
disk. The size of a cluster depends on two things:. Sectors are often grouped together to form
Clusters. The heads are an interface between the magnetic media where the data is stored and
electronic components in the hard disk. The heads convert the information, which is in the form
of bits to magnetic pulses when it is to be stored on the platter and reverses the process while
reading. The heads are the most sophisticated part of the hard disk. These heads are mounted
on head sliders, which are suspended at the ends of head arms. The head arms are all fused
into a singular structure called actuator, which is responsible for their movement. Spindle motor
plays an important role in hard drive operation by turning the hard disk platters. A spindle
motor must provide stable, reliable, and consistent turning power for many hours of continuous
use. Many hard drive failures occur due to spindle motor not functioning properly. Hard disk
HDD is made with an intelligent circuit board integrated into the hard disk unit. It is mounted on
the bottom of the base casting exposed to the outer side. The entire hard disk HDD is mounted
in an enclosure designed to protect it from the outside air. It is necessary to keep the internal
environment of the hard disk free of dust and other contaminants. The bottom of the disk is also
called base casting. The drive mechanics are placed in the base casting and a cover, usually
made up of aluminum is placed on top to enclose heads and platters. The entire contents placed
on the base and cover chamber are collectively known as the head-disk assembly. Once this
assembly is opened, it would instantly contaminate the contents and eventually ruin the drive.
On the bottom of the base , casting is present the logic board, which is separated from the base
casting using a cushioning material. A hard disk drive has a logical structure that is compatible
with the operating system installed. The Master Boot Record is the most important part of the
hard disk. It is the first sector on the hard disk that the operating system accesses. It is
important to know about the logical structure of the hard disk to gain a better understanding
and fix issues related to the hard disk drive. When your computer starts using your hard drive
HDD , this is where it looks first. The size of the MBR is bytes. This section contains executable
code, where programs are housed. Here is how to describe a partition:. State of the partition
inactive partition bootable â€” 1 byte. Custom heads at the beginning of the partition â€” 1 byte.

Cylinder sector and the beginning of the partition â€” 2 bytes. Type of partition file system, eg,
32 fat, etc â€¦ â€” 1 bytes. Head of the end of the partition 1 byte. Cylinder sector and the end of
the score â€” 2 bytes. Number of sectors between the MBR and the first sector of the partition
â€” 4 bytes. Number of S ector of the partition â€” 4 bytes. For any types of quarry about this
topic and our other article, please visit our website. Your email address will not be published.
Save my name, email, and website in this browser for the next time I comment. Notify me of
follow-up comments by email. Notify me of new posts by email. Share this:. How do
touchscreens work? How does Mobile Touch Work? Leave a Reply Cancel reply Your email
address will not be published. Hard drives have two kinds of components: internal and external.
External components are located on a printed circuit board called logic board while internal
components are located in a sealed chamber called HDA or Hard Drive Assembly. Figure 1: A
Hard Disk Drive. You cannot open a hard drive or you will make your drive unusable. Hard
drives are assembled in clean rooms cleaner than surgery rooms and then sealed. Any particle
of dust inside the HDA can destroy the surface of the discs, because the discs spin at a very
high speed at least 5, rpm nowadays. This would not only lead to data loss, but also the
physical destruction of the disc surface. So, there is no serviceable part inside the HDA â€” at
least for the regular technician. Only data recovery companies with clean rooms can open and
replace components inside the HDA. Hard disk drives have basically two connectors, one for
power and other for exchanging data with the computer. Figure 2: Connectors on a hard disk
drive using ATA interface. Master: this means that this drive will be the only one attached to the
cable that connects the hard drive to the computer or will be the first drive in a two-drive
configuration. Slave: this means that this drive will be the second drive attached to the cable
that connects the hard drive to the computer. Serial ATA standard introduced a new power
supply plug, which is very different from the standard hard drive power plug. You need to use
just one of them, not the two at the same time. On the logic board you will find all circuitry in
charge of controlling the hard drive. In these days of highly integrated devices, you will find just
three or four big integrated circuits on the logic board, as you can see on Figures 4 and 5. Take
a look at the pictures as we will explain more about the circuits pictured below. Figure 4: Logic
board from an ATA hard drive. The big circuit is the controller. It is in charge of everything:
exchanging data between the hard drive and the computer, controlling the motors on the hard
drive, commanding the heads to read or write data, etc. Optionally there is a Flash-ROM circuit
where the hard drive firmware is located. The hard drive firmware is the program its controller
executes. Sometimes this device is embedded in the controller, as it happens on the hard drive
in Figure 5. So all hard drives use a motor driver chip. This chip is a current amplifier. It takes
the commands sent from the controller to the motors and passes them to the motors, but with a
higher current. So, this chip is located between the controller and the motors. This chips has an
ultimate role in the hard drive performance. The higher its capacity, the fastest the data transfer
between the drive and the computer will be. The capacity of memory chips is given in Megabits,
while we use Megabyte to refer to memory capacity. Thus we need to divide the value given in
Megabit by eight in order to have the value in Megabyte. This is the case of the hard drive in
Figure 5, which uses the Marvell 88i converter chip. You may be wonder how do we know the
function of each chip on the logic board. Actually it is fairly simple and you can learn the trick
from us. Just type in the numbers located on the first line of the chip package on Google and it
will return a lot of information about the chip! In Figure 6 we show the H. DA after we removed
the logic board. There you can clearly see the spindle motor and its contacts â€” which connect
this motor to the logic board â€”, and also the contacts from the devices inside the HDA,
namely the heads and the voice coil actuators. Figure 6: HDA without the logic board. On hard
drives targeted to desktops, the spindle motor rotates at 5, rpm, 7, rpm or even 10, rpm,
depending on the drive. The faster this motor rotates, the faster data can be read from the
platters. Hard drives targeted to laptops usually rotates at 4, rpm. We removed the hard drive
cover to show you how it looks like inside. Do not do this with you hard drive or you will
damage it. If you are curious, open only defective hard drives our hard drive was defective.
Figure 7: Main parts inside a hard drive. The hard drive can have several discs. The one on our
picture had three discs. The heads are stuck together in an arm. So, all the heads move
together. Figure 8: Several discs inside a hard drive. Depending on the current direction on the
coil the arm moves to one side or to the other side. And depending on the intensity of the
current, the actuator will move more or less. Figure 9: Voice coil actuator. We removed the arm
from the hard drive. You can see it in Figure While we were removing it, we broke one of the
heads ops! So, it should have six heads there but you will only see five sorry, chief! Figure Hard
drive heads. Your email address will not be published. We may also earn commissions on
purchases from other retail websites. Anatomy of a Hard Disk Drive. The connector you see in
Figure 7 is the opposite side of the connector in Figure 6. Submit a Comment Cancel reply Your

email address will not be published. A hard disk drive often shortened as hard disk, hard drive,
or HDD is a non-volatile storage device that stores digitally encoded data on rapidly rotating
rigid i. Early HDDs had removable media; however, an HDD today is typically a sealed unit
except for a filtered vent hole to equalize air pressure with fixed media. A hard disk is a sealed
unit containing a number of platters in a stack. Hard disks may be mounted in a horizontal or a
vertical position. In this description, the hard drive is mounted horizontally. As the platters spin,
the drive heads move in toward the center surface and out toward the edge. In this way, the
drive heads can reach the entire surface of each platter. Several platters are mounted on a fixed
spindle motor to create more data storage surfaces in a smaller area. The platter has a core
made up of aluminium or glass substrate, covered with a thin layer of Ferric oxide or cobalt
alloy. On both sides of the substrate material, a thin coating is deposited by a special
manufacturing technique. This, thin coating where actual data is stored is the media layer.
When the magnetic media is applied to the surface of the substrate material, a thin lubricating
layer is applied to protect the material. This complex three layered media is discussed in detail
as follows:. The substrate has no specific function but to support the media layer. The most
commonly used material for making this physical layer is an Aluminium alloy. This alloy is rigid,
lightweight, stable, inexpensive, easy to work with and is readily available. Earlier, since the gap
between the heads and the platter was relatively high, the platter surface being smooth and flat
was less of an issue. However, as technology advances, the gap between heads and platters is
decreasing and the speed that the platters spin at is increasing. For this reason demand for
alternatives on the platter material are increasing. Glass platters are replacing aluminium
platters because they provide improved rigidity, better quality, thinner platters, and thermal
stability. The media layer is a thin coating of magnetic material applied to the surface of the
platters and where the actual data is stored. Its thickness is only a few millionths of an inch.
Special techniques are employed for the deposition of magnetic material on the substrate
material. A thin coating is deposited on both sides of the substrate, mostly by vacuum
deposition process called magnetron sputtering. Another such method is electroplating, using a
process similar to that used in electroplating jewelry. These specific structures include tracks,
sectors, and clusters. These tracks resemble the structure of annual rings of a tree. All the
information stored on the hard disk is recorded in tracks. Starting from zero at the outer side of
the platter, the number of tracks goes on increasing to the inner side. Each track can hold a
large amount of data counting to thousands of bytes. As sector is the basic unit of data storage
on a hard disk. A single track typically can have thousands of sectors and each sector can hold
more than bytes of data. A few additional bytes are required for control structures and error
detection and correction. The heads convert the information, which is in the form of bits to
magnetic pulses when it is to be stored on the platter and reverses the process while reading.
The heads are the most sophisticated part of the hard disk. These heads are mounted on head
sliders, which are suspended at the ends of head arms. The head arms are all fused into a
singular structure called
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actuator, which is responsible for their movement. A spindle motor must provide stable,
reliable, and consistent turning power for many hours of continuous use. Many hard drive
failures occur due to spindle motor not functioning properly. It is mounted on the bottom of the
base casting exposed to the outer side. It is necessary to keep the internal environment of the
hard disk free of dust and other contaminants. The bottom of the disk is also called base
casting. The drive mechanics are placed in the base casting and a cover, usually made up of
aluminium is placed on top to enclose heads and platters. The entire contents placed on the
base and cover chamber are collectively known as the head-disk assembly. Once this assembly
is opened, it would instantly contaminate the contents and eventually ruin the drive. On the
bottom of the base casting is present the logic board, which is separated from the base casting
using a cushioning material. What is hard disk drive? How hard drive works?

