Motherboard connector diagram

Electrical Academia. The motherboard is the main system board for the computer and connects
all of the internal hardware components. This lesson will take a look at various components
which are built into the motherboard. This lesson will also look at the expansion slots used to
add hardware components to a system. The lesson finishes up with a discussion of the BIOS.
Lesson Objectives. By the end of this lesson, you will be able to:. A computer technician must
have a strong understanding of the components used within a computer system. Understanding
the purpose of each component provides the foundation of knowledge required to understand
the operation of a computer system. The motherboard is the largest printed circuit board, and
every electronic device has one including computers, cell phones, printers, cars, and even
toasters. The motherboard determines the capabilities and limitations of a computer system.
Every component on a computer system plugs into the motherboard is controlled by it and
depends on it to communicate. The motherboard houses the following components:. All of the
above components are labeled in Figure 1. Figure 1: Motherboard Diagram with all components
labeled. There are several components that comprise a motherboard. In this lesson, the
following main components will be highlighted:. System Clock. Think of the system clock as the
heartbeat of the motherboard. It sets the speed of all other components like the processor,
memory, and buses. It has a base speed that is measured in hertz Hz , but computers run in
megahertz MHz or gigahertz GHz. The chipset determines how system hardware and buses
interact with the CPU and other components. It also determines how much memory can be
added to a motherboard and what type of connectors the motherboard will have. It also
regulates the speed the CPU can communicate with the components. Figure 2: Components of a
chipset. Expansion Slots. Expansion slots allow the installation of extra components. Figure 3:
Expansion slots on a motherboard. Riser Cards. A riser card physically extends a slot so
multiple cards can be plugged into a motherboard. The expansion cards will actually be turned
90 degrees to the motherboard. This allows cards to fit into a smaller space. Riser cards are
usually only used in low-profile or slimline cases. Figure 4 : Multiple slot riser. The one slot on
the motherboard can now accommodate multiple expansion cards. Figure 5: Multiple slot riser
seated in a motherboard. Other Slots. These two slots do basically the same thing with the CNR
having a few additional functions. They were created to hold modems, network cards, and
sound cards. Figure 7: Communications and networking riser CNR slot. Front Panel
Connectors. Front panel connectors are used to connect the power LED light emitting diode
light on the front of the case to a hard drive, a small internal speaker for testing, the power
button, and the reset button. All of the front panel connectors from the case get plugged into
tiny pins on the motherboard. The layout of the pins varies from motherboard to motherboard,
although they are usually grouped together and color-coded. You may or may not use all of the
connectors. Sometimes the power LED has a blank pin between the two wires. You can buy an
adapter to change the pin layout or simply cut the connector to accommodate the pins. It is
important to note that the reset jumper must be attached to the pins, in the correct order, before
the computer will start. If nothing happens when you turn on the computer for the first time,
check that the reset jumper was attached correctly. You may view a visual installation of
connectors to the pins on a motherboard at the following URLs:. It is important to remember
that each motherboard is different, and it is important to look up the proper connections in the
motherboard manual. Figure 8: Connection schematic using a sample motherboard front panel
connector. It is the first software run when the computer is powered on. CMOS is volatile in
nature. That means it must be supplied with continuous power that is supplied by a battery. If
the battery runs down settings will be lost. The BIOS has a menu-based user interface to make
changes such as:. Users can set various password prompts, such as a password for securing
access to the BIOS user interface functions itself and preventing malicious users from booting
the system from unauthorized peripheral devices. BIOS Options. The POST checks that all the
motherboard components are functioning and can communicate with each other. The BIOS can
be accessed at system startup with a particular key sequence. This is usually the delete key or
the F2 key, but different manufacturers may have a different sequence to press. Built-in tools
can monitor the following:. This means the chip does not lose its contents even if there is no
power going to the BIOS. Firmware used to be hardcoded on the chip and could not be changed
without replacing the chip. Most modern devices can be upgraded when new features are
added. This process is called flashing the BIOS. This type of chip allows the content of the BIOS
to be rewritten without removing the chip from the motherboard. This way the BIOS software
can be easily upgraded to add new features or fix bugs. So what happens if you set a BIOS
password and then forget what it was? The BIOS and system passwords can be easily erased
along with all the other user settings. This can be done by removing the battery, waiting a few
seconds and then putting it back in. The most common way is to locate the CMOS reset jumper.
Simply move the jumper to the enabled position jumper on pins 2 and 3 , and turn on the

computer which sends an electrical signal to erase the CMOS. Be sure to then move the jumper
back to the disabled or default position jumper on pins 1 and 2. The CMOS is now back to the
factory default settings. This new BIOS type was introduced to provide more diagnostic and
repair tools to the computer and provide a more efficient interface between the operating
system and the components. Initially made for the Itanium architecture, it is now available for
x86 and x64 platforms and provides legacy support for BIOS services. It can support remote
diagnostics and repair of computers, even without an operating system. It is very important to
document the settings you have changed in the CMOS. This way if something ever happens,
like the CMOS battery runs down, you have a record of what the previous settings were and how
to reset them. It is recommended that you tape your documentation inside the case so anyone
that works on that computer has a copy of your configuration. Keep well-labeled, written record
of:. Keep documentation up to date and in a safe place. Also, the document before you flash or
replace the BIOS chip. Bus Structures. A bus can be defined as a channel or path between
components. The speed of the bus has a lot to do with the speed of the computer. There are a
lot of incredibly complex components in a computer, and all of these parts need to
communicate with each other in a fast and efficient manner. Otherwise, the amazing speed and
capabilities of each individual component is lost in the whole. There are two key buses in a
computer: the system bus and the shared bus. The system bus is also called the local bus or
front side bus. This bus connects the CPU to the system memory. It is one of the most
important buses in the system. The faster the processors can move information in and out of
the memory, the faster computers operate. When selecting a motherboard, find one with the
fastest system bus possible. The shared bus is what connects all the other components to our
computer and moves information around inside the motherboard. This bridge acts as a traffic
cop, integrating the data from the other buses into the system bus. This bridge lets multiple
devices access the same path to the CPU and system memory. Most chipsets have two bridges:
the Northbridge and the Southbridge. The front side bus, memory bus, and AGP bus all connect
to the Northbridge. The Southbridge basically controls everything else. The Southbridge
regulates what bus and how much information can be passed to the Northbridge. Figure Bus
structure. The motherboard is considered the nervous system of a computer. Everything that is
not built into the motherboard is connected to it in slots or through ports. Without the battery,
the BIOS settings would have to be reset each time the host is booted. Information, such as the
type of hard drive, the boot order, date and time, is stored in BIOS and is used by the host when
it is booting. Want create site? Find Free WordPress Themes and plugins. Did you find apk for
android? You can find new Free Android Games and apps. If you've ever opened a PC case and
stared inside, or looked at a bare motherboard, you may be taken aback by the number and
variety of connectors, pins, and slots that exist on a modern PC motherboard. In this guide I'll
identify some of the most common and a few uncommon connectors on motherboards used in
most home PCs. I won't cover server- or workstation-class boards here, just what you might
find in a typical midrange or high-end home PC. Since no single motherboard contains every
type of connectors, I've used photos of four different boards to illustrate key examples. In one
or two instances, there is some overlap; but for the most part, connectors are mentioned only
once. Many of them may exist across different motherboard designs, however. This
motherboard has a few connectors that aren't included on current-generation boards, as wll as
some that do are still included, but are more readily visible here. Audio front panel: This ten-pin
connector links to the front-panel headphone and microphone inputs. The particular connector
shown is an AC97 connector, which existed prior to multichannel HD audio. It's still in common
use today. Azalia digital audio header: You rarely find this connector, used to tie the
motherboard to multichannel digital outputs on the case, on current motherboards. Serial-port
header: This connector isn't physically present on the board shown--you can just see the solder
points for it. But this header does appear on a few modern boards. It supports a nine-pin, RS
serial port, usually as a bracket that occupies a slot space on the back of the case. A number of
RS connections remain in use today, mostly in point-of-sale devices or specialized test
instruments. Consumer boards typically don't have them. Some professional audio hardware
still uses FireWire, though; you may also occasionally find higher-speed IEEE b headers, but
they are even rarer. USB 2. SATA connectors: These components connect via cables to various
storage devices, including hard-disk drives, solid-state drives, and optical drives. In addition,
until a couple of years ago, many optical drives supported IDE. Today, all new storage devices
ship with SATA. Floppy disk connector: The venerable 3. But unless you have a pile of old
floppies, you won't need a floppy drive. And if you do find yourself needing a floppy drive, you
can always pick up an external, USB-connected drive. Intel D67BG motherboard: a modern Intel
design. The P67 chipset used in this board maxes out at DDR, but to achieve that level of speed
you'd have to overclock the chipset--officially the P67 supports only DDR Here, we see four

memory sockets. The system supports dual-channel memory, meaning that the system is
populated with paired memory modules, which are mounted in sockets of the same color.
Eight-pin ATX12V CPU power connector: Back when the Pentium 4 processor first shipped, Intel
realized that high-performance CPUs needed their own source of clean, dedicated power
beyond what the standard pin power connector could deliver. Thus was born ATX12V. You'll
see four-pin connectors on lower-end boards supporting CPUs with lower thermal design power
TDP , but the eight-pin version of the connector is used with higher-end processors and on
boards that users may overclock. Power for secondary fans: Many motherboards with
secondary-fan power headers; these connectors are mainly used to power and monitor various
case fans. Sound cards, for example, are typically PCIe x1 devices. Occasionaly, you'll see PCIe
x16 connectors that are physical slots for accommodating graphics cards, but are actually
eight-lane x8 or even four-lane x4 electrically. On some boards, even slots that support true lane
PCI Express for graphics may revert to eight lanes if you install a second graphics card into a
second PCIe x16 slot on the motherboard. The P67 chipset, for instance, has only 16 total PCIe
lanes for graphics. So if you drop in two graphics cards to run in dual GPU mode, each card will
have just eight lanes available to it. This situation isn't as bad as it sounds, though, since even
eight lanes in a PCIe 2. A host of expansion cards support bit PCI; and to accommodate them,
most motherboards are likely to have at least one bit PCI slot going forward. You may see some
system boards configured so that a particular back-panel case bracket can support either a PCI
slot or a PCIe slot, with some overlap between the two because they're very close together.
Front-panel switch header: This header connects various wires to the front panel of the case,
where they link to power and reset buttons, and status LEDs for power and storage-drive
activity. Computer Accessories Computer Components. For more detailed advice, check out our
motherboard buying guide. Of course, not all boards feature all types, and things like fan
headers, M. Also note that the M. Alternatively, an M. For more about fast storage, be sure to
check out our SSD buying guide. Note that some PCIe slots may be wired for fewer lanes than
the slot length suggests, or have some lanes disabled depending on what other slots or fast
drives are installed. In the image above, if you install a gaming graphics card the vast majority
of which are at least two slots tall in either of the two x16 slots, the shorter x1 slots below them
will be blocked. Lastly, a note about metal-wrapped PCIe slots: These are increasingly common
in high-end and even mainstream boards. The idea is that they provide more support for large
graphics cards, to keep the plastic slot from cracking or outright breaking under the weight of
heavy cards. But unless you are going to ship your system, or plan to cart it to LAN parties and
you have a very big, heavy card, metal slots are more for show than a necessity. Some low-end
chipsets are also limited to two slots, because only one DIMM per channel is supported. That
said, for most mainstream tasks including gaming 16GB is good enough and 32GB is ample.
Likewise, the USB 3. ATX is the de facto standard, and offers the most space for features and
expansion. And a tiny Mini-STX form factor 5. Another key board consideration is, of course,
what CPU you need it to support. For all you need to know about choosing a processor, you can
head to our CPU buying guide. But chipsets can be incredibly complex, enough so that a story
could be written about each one. For feature details and comparisons of those and other current
chipsets, you can check the charts below. And the newer H chipset features up to four faster
USB 3. CPU socket 2. Chipset 3. PCIe x16 slot 5. PCI x1 slot 6. SATA ports 8. Front panel
connectors 9. USB 2. USB 3. ATX power connector CPU power connector BIOS chips CMOS
battery Fan headers Front panel header VRM heatsink TPM header RGB header. DisplayPort
HDMI port USB Type-C Ethernet port Topics Motherboards. See all comments 9. Correction
needed within the last paragraph under "Expansion Slots" "Lastly, a note about metal-wrapped
PCIe slots: These are increasingly common in high-end and even mainstream boards. The idea
is that they provide more support for large memory cards, to keep the plastic slot from cracking
or outright breaking under the weight of heavy cards. You cover x, what happened to AMD x?
You know what's funny? It just keeps hanging around Is an adapter included with the
motherboard? If not where can one buy the adapter for it? You have done well here, thanks. The
ps2 is also still preferred by some fps gamers, since the "less input lag" phrase is still hanging
around. I do not knlw if it's true or not, I just nnow it's still common to claim it is. Thank you for
writing a concise yet understandable article with many photographs. This motherboard diagram
is typical of boards today. Use the computer motherboard diagram to familiarize yourself with
motherboard components, terms and locations. All boards will be slightly different as far as
which components they have, and the locations of those components may differ, but they are
pretty close. Once you know what you are looking at, you can recognize the components on any
motherboard layout. A computer motherboard diagram is very useful for when you need to
replace motherboard, do motherboard upgrades, troubleshoot motherboard, or build your own
computer. Return from Motherboard Diagram to Motherboards. Abit AB9 Motherboard Review.
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address. What's New? Share Computer Hardware Basics. Power Supplies. Computer Drives.
Input Devices. Output Devices. Computer Guides. Buying Guide. Free Games. Computer
Software. Ultra Mobile PC. Green Computing. Computer Help Resources. Site Index. Contact Us.
Privacy Policy. Site Policies. Build A Gaming Computer. What is a CPU? Best Motherboard.
Computer Cases. Modems Guide. Troubleshooting Computer Problems. Green Computers.
What is a Router? Voice Marketing Inc. All Rights Reserved. Read our Privacy Policy. Search
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Search. A Computer Motherboard Diagram Once you know what you are looking at, you can
recognize the components on any motherboard layout. These can be used for components such
as Ethernet cards, sound cards, and modems. These are used for your graphics card. With two
of them onboard, you can run 2 graphics cards in SLI. These are the 16x speed versions, which
are currently the fastest. These can be used for expansion cards such as Sound Cards, or
Ethernet Cards. Northbridge - This is the Northbridge for this motherboard. This connection will
come from your Power Supply. Using this connection over one from your power supply will
allow the motherboard to control the speed of your fan, based on the CPU temperature. Socket This is where your CPU will plug in. The orange bracket that is surrounding it is used for high
end heat sinks. It helps to support the weight of the heat sink. Most boards will have 4 slots, but
some will only have 2. Using them this way will give your memory a speed boost. This is the
main power connection for the motherboard, and comes from the Power Supply. Most drives
today come with SATA connections, so you may not use this. Front Panel Connections - this is
where you will hook in the connections from your case. These are mostly the different lights on
your case, such as power on, hard drive activity etc. If you have a floppy disk drive in your
computer, this is where you will hook it up. CMOS battery - This is the motherboard's battery.
This is used to allow the CMOS to keep its settings. Understanding your motherboard
components and functions is simple Join us as we explain the different parts of a motherboard
with pictures. At the first glance, the components of a motherboard can appear complicated
How are we supposed to figure out this big jumble of connectors, ports, slots, sockets and heat
sinks? Good news: Finding your way around a motherboard isn't hard You simply need to be
able to identify the different motherboard parts and understand their functions. Join us as we
take you on a guided tour of the different motherboard components complete with photos and
plain English descriptions :. See image below for a close-up view. For details on the individual
back panel ports, click here for our guide to computer cable connections. PCI: Peripheral
Component Interconnect Slot for older expansion cards such as sound cards, network cards,
connector cards. Have been largely replaced by PCI-Express x1 slots see motherboard parts 3
below. Slot for discrete graphic cards and high bandwidth devices such as top-end solid state
drives. Beginning from Intel Sandy Bridge in , this motherboard component is no longer present
as it has been integrated within the CPU itself. Insert CPU here. Connects to USB 2. See image
above for a close-up view. For more details on the individual front panel ports, click here for our
guide to installing a motherboard. Connects to older hard drive disks and optical drives for data
transfer. Have been replaced over by SATA connectors see motherboard component 13 below.
Supplies power to store BIOS settings and keep the real-time clock running. Connects to
modern hard disk drives, solid state drives and optical drives for data transfer. Supplies power
to the CPU heat sink fan and computer case fans. Insert RAM here. Connects to the pin ATX
power cable of a power supply unit which supplies power to the motherboard. Connects to a
mSATA solid state drive. In most cases, this SSD is used as cache to speed up hard disk drives,
but it's possible to re-purpose it as a regular hard drive. Onboard button to turn on, turn off and
reboot the computer. This motherboard component is more common among high end boards.
Click here for our buyer's guide to the best motherboard CPU combos. PCI Express x16 Slot
Slot for discrete graphic cards and high bandwidth devices such as top-end solid state drives.
Front Panel USB 2. IDE Connector Connects to older hard drive disks and optical drives for data
transfer. SATA Connectors Connects to modern hard disk drives, solid state drives and optical
drives for data transfer. Front Panel USB 3. Like and Share. Contact Us. Privacy Policy. All
Rights Reserved. Connects to the 4-pin power cable of a power supply unit which supplies
power to the CPU. Connects to USB 3. The front panel audio header on an intel desktop board
lets you connect to a front panel audio module built into a system chassis. Kevin colleran
views. Motherboard front panel connection diagram. Which is the and which is the. These will
be used for hard drives and cd dvd drives. I am installing a new motherboard in one of my
computers. If you need help with any of these connection or anything else to do with. Once you
remove the side panel you will see the control box. Remove the front cover and on the inside of
this cover is where the electrical diagram for all the wiring is found. Front panel connections
this is where you will hook in the connections from your case. Power also called message this

is the connection for the power led on the front panel this will be green when your computer is
on. See the header pinout configuration below for connecting a chassis with intel high definition
audio intel hd audio or ac97 audio codec 97 audio. The motherboard diagram indicates where to
put each wire but it shows a and a connection. Here are the computer connections we need to
plug in. Use this header if your chassis provides only a 3 pin connector to the front power leds.
The plugs on the wires have a ksp on one wire but nothing on the other. Sata connections these
are 4 of the 6 sata connections on the motherboard. The plug on the wires does not show a or.
How to connect front panel connectors to the motherboard duration. How to connect front panel
connectors to. See label m on the motherboard diagram. These are mostly the different lights on
your case such as power on hard drive activity etc. Remove the side panel of your spa where
the control box is located which is usually on the same side where the topside button is. New pc
build wont boot. Technology connections recommended for you. And it must be for the as it can
usually does vary from one model to another. Rod us parts center. There are some diagrams
made by users on the web for various models. How to connect front panel connectors to the
motherboard. Intel desktop boards also include an alternate front panel powersleep led header.
Do a search and if you are lucky you will find something for the I am about to connect the front
panel wires. Your motherboard manual will have a page that shows a detailed diagram of what
goes where. Front Panel Connector. Gigabyte Motherboard Installation Guidebook. Motherboard
Wiring Audio Wiring Diagram. Motherboard Wiring Audio Technical Diagrams. Mcp61sm Am
Front Panel Connector. Motherboard Wiring Audio Machine Learning. Posting Komentar.
Bagikan Artikel ini. Langganan: Posting Komentar Atom. Iklan Atas Artikel. Iklan Tengah Artikel
1. Iklan Tengah Artikel 2. Iklan Bawah Artikel. About Contact Privacy Policy Disclaimer. Hooo
boy. Here comes the fun part of our How to Build a PC guide. And by fun, I mean, excruciatingly
awful and needlessly fiddly. It's time to connect up your system panel connector and all your
case cables to all the teeny tiny metal prongs dotted around your motherboard. Step 1: All right,
let's get the worst bit out of the way first. This is where you'll be connecting some of your case's
front panel controls like the power button. The writing that labels where it is on the motherboard
itself is usually pretty tiny, so it may be more useful to consult your motherboard manual to
help you find it. On the whole, though, you're looking for something like this:. Once you've
located the system panel connector, it's time to find the corresponding headers coming out of
your case - these are tiny little wires with thin plastic tubes on the end of them, and should be
dangling somewhere on the right hand side of your case, possibly tucked away in a drive bay
somewhere. As you can imagine, these are the corresponding connectors for the power button
and its corresponding LED light if your case has one , reset switch and your HDD light. If you'd
rather not have bits blinking away at you in the darkness, then by all means leave the LED
connectors out. But you will need to connect the power and reset buttons at the very least.
You'll also notice that there's a plus and minus on each connector - connect them the wrong
way and they won't work. Again, it's probably wise to have your motherboard manual open at
this point, as there should be a nice big diagram that's a lot easier to see than trying to peer at
the labels on the motherboard itself. All you need to do, though, is slot the right bit of plastic on
the appropriate prong of metal. Not difficult, just damn fiddly. And if you're really lucky, your
motherboard will come with one of these Q-connector beauties see above that lets you do the
fiddly bits out in the open where there's more light. Once that's done, you can just plonk the
whole thing down on the system panel connector hassle-free. Otherwise, your system panel
connector should look something like this when it's done:. Step 2: All right, we're nearly there.
Next up are the USB headers. Most cases these days come with at least a couple of USB ports
on the front, and will have a corresponding cable sticking out of the front panel along with the
system connectors described above. Thankfully, we're dealing with normal-sized headers this
time, not tiddly sticks made for ants. As you've probably guessed, you'll need to put them in the
right headers on your motherboard to get the right speeds. Again, it's probably worth
consulting your motherboard manual here, as scouring the board for the appropriate labels can
be pretty hard on the old eyeballs. If you don't need them all, just use the one that's closest to
where you've popped out the connector in the hole of your motherboard tray. Once you've
found the appropriate connectors, make sure the header you're holding is the right way round each one has a dud pin missing to help you figure out which way up it needs to be - and press it
down until it goes no further. Not all motherboards have USB Type-C connectors, so if you've
got a case with one on its front panel, make sure to get a motherboard that lets you take
advantage of it. Otherwise, you'll just have a dud port on the top of your PC that's no use to
anyone. Step 3: We're so close now. The last thing we need to do is connect the headphone and
microphone jacks on the front panel of your PC. It may also have an accompanying cable
labelled AC'97 attached to it. Don't worry. This is usually located on the bottom of your
motherboard, often next to your USB2 headers, and you should be able to identify it by its

shape and pin layout. Like before, connecting this is simply a matter of making sure the header
is the right way up and pushing it down over the pins. If you're unsure where it is, remember to
consult the diagram in your motherboard manual. Step 4: Finally, it's almost over. In fact, for
some of you, it is over. You have successfully built your very own PC. Go and get yourself a
second cuppa - you've earned it. However, if your case has speakers, or is able to beep
warnings at you, you may have one final string of cables left to install sorry. It's time to take a
trip back to that mess of plastic tubes we picked through earlier, as your speaker pins will be
located right next door to your system panel connectors. Hopefully, they're a bit easier to find
this time, as they should be the only remaining pins in that particular cluster. Slot the right bits
of plastic over the correct pins, and voila. You're done! Now you can get that second cuppa as
well. We're in the home stretch! Hearthstone's randomness is being curbed for consistency.
Samsung Odyssey G9 review. Have You Played Sniper Elite 4? Voyage is a lovely co-op game
that I enjoyed playing by myself. Stardew Valley has a board game now. How many jails are in
Persona 5 Strikers? Valheim has a first-person mod - and all games are better in first-person.
Co-op Zelda-like Rogue Heroes is out now. If you click on a link and make a purchase we may
receive a small commission. Learn more. That's your system panel connector. Say hello to your
front panel cables: USB3 far left , front panel centre left , speaker centre right and USB2 far
right. All motherboards should come with one of these as standard, really. They make life so
much easier! Otherwise, your system panel connector should look something like this when it's
done: If you don't have a Q-connector, then you'll have to insert all the pins manually on the
motherboard itself. Get those reading glasses at the ready. This is a USB3 header. Note the
blank pin in the top left corner - this will help you work out which way round to put your header.
Most motherboards have more than one USB2 header, so just use the one closest to your cable.
If your unsure which way round your front panel cables should go, look for the blank pin. If your
case has a speaker most don't , you'll find these headers next to the system panel connector.
Hearthstone's randomness is being curbed for consistency Also: a fight to the death in a melee
of bellowing orcs. Samsung Odyssey G9 review Wide of the mark. The marketplace of ideas.
Voyage is a lovely co-op game that I enjoyed playing by myself It doesn't take two. Stardew
Valley has a board game now But it's only available in the US at first. Imogen Beckhelling an
hour ago. All the Strikers jails. James Law an hour ago. Valheim has a first-person mod - and all
games are better in first-person Look through my eyes and tell me I'm wrong. Co-op Zelda-like
Rogue Heroes is out now With a demo if you're curious. Study the connectors used with power
supplies, including a connector used by one major manufacturer that could destroy your
motherboard if you're not careful. Troubleshoot power supply problems, which are
oft-overlooked culprits when tracking pesky system problems. The following terms are just a
few of the terms used in this chapter. Watch for these terms as you read. You will get more from
this chapter if you spend a few minutes thinking about each term before you start reading. See
how many you can define before you read the chapter. After you have finished the chapter, look
at the list of terms and see whether you were right. The power supply is not only one of the
most important parts in a PC, but it is unfortunately also the most overlooked. In the words of a
famous comedian, the power supply gets no respect! People spend hours discussing their
processor speeds, memory capacity, disk storage capacity and speed, video adapter
performance, monitor size, and so forth, but rarely even mention or consider their power
supply. When a system is put together to meet the lowest possible price point, what component
do you think the manufacturer will skimp on? Yes, the power supply. To most people, the power
supply is a rather nondescript, unglamorous metal box that sits inside their systems, something
to which they pay virtually no attention at all. The few who do pay any mind seem concerned
only with how many watts of power it is rated to put out even though no practical way exists to
verify those ratings , without regard as to whether the power being produced is clean and
stable, or whether it is full of noise, spikes, and surges. I have always placed great emphasis on
selecting a power supply for my system. I consider the power supply the core of the system and
am willing to spend more to get a better unit. The power supply function is critical because it
supplies electrical power to every other component in the system. In my experience, the power
supply is also one of the most failure-prone components in any computer system, especially
due to the fact that so many system assemblers use the cheapest ones they can find. A
malfunctioning power supply can not only cause other components in the system to
malfunction, but it also can damage the other components in your computer by delivering an
improper or erratic voltage. Because of its importance to proper and reliable system operation,
you should understand both the function and limitations of a power supply, as well as its
potential problems and their solutions. This chapter covers the power supply in detail. I focus
on the electrical functions of the supply and the mechanical form factors and physical designs
that have been used in PC systems in the past, as well as today. Because the physical shape

form factor of the power supply relates to the case, some of this information also relates to the
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Participation is voluntary. Pearson collects information requested in the survey questions and
uses the information to evaluate, support, maintain and improve products, services or sites,
develop new products and services, conduct educational research and for other purposes
specified in the survey. Occasionally, we may sponsor a contest or drawing. Participation is
optional. Pearson collects name, contact information and other information specified on the
entry form for the contest or drawing to conduct the contest or drawing. Pearson may collect
additional personal information from the winners of a contest or drawing in order to award the
prize and for tax reporting purposes, as required by law. If you have elected to receive email
newsletters or promotional mailings and special offers but want to unsubscribe, simply email
information informit. On rare occasions it is necessary to send out a strictly service related
announcement. For instance, if our service is temporarily suspended for maintenance we might
send users an email. Generally, users may not opt-out of these communications, though they
can deactivate their account information. However, these communications are not promotional
in nature. We communicate with users on a regular basis to provide requested services and in
regard to issues relating to their account we reply via email or phone in accordance with the
users' wishes when a user submits their information through our Contact Us form. Pearson
automatically collects log data to help ensure the delivery, availability and security of this site.
We use this information for support purposes and to monitor the health of the site, identify
problems, improve service, detect unauthorized access and fraudulent activity, prevent and
respond to security incidents and appropriately scale computing resources. Pearson may use
third party web trend analytical services, including Google Analytics, to collect visitor
information, such as IP addresses, browser types, referring pages, pages visited and time spent
on a particular site. While these analytical services collect and report information on an
anonymous basis, they may use cookies to gather web trend information. The information
gathered may enable Pearson but not the third party web trend services to link information with
application and system log data. Pearson uses this information for system administration and
to identify problems, improve service, detect unauthorized access and fraudulent activity,
prevent and respond to security incidents, appropriately scale computing resources and
otherwise support and deliver this site and its services. This site uses cookies and similar
technologies to personalize content, measure traffic patterns, control security, track use and
access of information on this site, and provide interest-based messages and advertising. Users
can manage and block the use of cookies through their browser. Disabling or blocking certain
cookies may limit the functionality of this site. Pearson uses appropriate physical,
administrative and technical security measures to protect personal information from
unauthorized access, use and disclosure. Pearson may provide personal information to a third
party service provider on a restricted basis to provide marketing solely on behalf of Pearson or
an affiliate or customer for whom Pearson is a service provider. Marketing preferences may be
changed at any time. If a user's personally identifiable information changes such as your postal
address or email address , we provide a way to correct or update that user's personal data
provided to us. This can be done on the Account page. If a user no longer desires our service
and desires to delete his or her account, please contact us at customer-service informit. Users
can always make an informed choice as to whether they should proceed with certain services
offered by InformIT. If you choose to remove yourself from our mailing list s simply visit the
following page and uncheck any communication you no longer want to receive: While Pearson
does not sell personal information, as defined in Nevada law, Nevada residents may email a
request for no sale of their personal information to NevadaDesignatedRequest pearson.
California residents should read our Supplemental privacy statement for California residents in

conjunction with this Privacy Notice. The Supplemental privacy statement for California
residents explains Pearson's commitment to comply with California law and applies to personal
information of California residents collected in connection with this site and the Services. This
web site contains links to other sites. Please be aware that we are not responsible for the
privacy practices of such other sites. We encourage our users to be aware when they leave our
site and to read the privacy statements of each and every web site that collects Personal
Information. This privacy statement applies solely to information collected by this web site.
Please contact us about this Privacy Notice or if you have any requests or questions relating to
the privacy of your personal information. We may revise this Privacy Notice through an updated
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made to provide greater clarity or to comply with changes in regulatory requirements. If the
updates involve material changes to the collection, protection, use or disclosure of Personal
Information, Pearson will provide notice of the change through a conspicuous notice on this
site or other appropriate way. Continued use of the site after the effective date of a posted
revision evidences acceptance. Please contact us if you have questions or concerns about the
Privacy Notice or any objection to any revisions. Scott Mueller shows you how to test, remove,
and install a power supply. Includes power supply specifications and troubleshooting tips. TIP
You will get more from this chapter if you spend a few minutes thinking about each term before
you start reading. Overview Pearson Education, Inc. Collection and Use of Information To
conduct business and deliver products and services, Pearson collects and uses personal
information in several ways in connection with this site, including: Questions and Inquiries For
inquiries and questions, we collect the inquiry or question, together with name, contact details
email address, phone number and mailing address and any other additional information
voluntarily submitted to us through a Contact Us form or an email. Surveys Pearson may offer
opportunities to provide feedback or participate in surveys, including surveys evaluating
Pearson products, services or sites. Contests and Drawings Occasionally, we may sponsor a
contest or drawing. Newsletters If you have elected to receive email newsletters or promotional
mailings and special offers but want to unsubscribe, simply email information informit. Service
Announcements On rare occasions it is necessary to send out a strictly service related
announcement. Customer Service We communicate with users on a regular basis to provide
requested services and in regard to issues relating to their account we reply via email or phone
in accordance with the users' wishes when a user submits their information through our
Contact Us form. Other Collection and Use of Information Application and System Logs Pearson
automatically collects log data to help ensure the delivery, availability and security of this site.
Web Analytics Pearson may use third party web trend analytical services, including Google
Analytics, to collect visitor information, such as IP addresses, browser types, referring pages,
pages visited and time spent on a particular site. Cookies and Related Technologies This site
uses cookies and similar technologies to personalize content, measure traffic patterns, control
security, track use and access of information on this site, and provide interest-based messages
and advertising. Security Pearson uses appropriate physical, administrative and technical
security measures to protect personal information from unauthorized access, use and
disclosure. Children This site is not directed to children under the age of Marketing Pearson
may send or direct marketing communications to users, provided that Pearson will not use
personal information collected or processed as a K school service provider for the purpose of
directed or targeted advertising. Such marketing is consistent with applicable law and
Pearson's legal obligations. Pearson will not knowingly direct or send marketing
communications to an individual who has expressed a preference not to receive marketing.
Where required by applicable law, express or implied consent to marketing exists and has not
been withdrawn. Sale of Personal Information Pearson does not rent or sell personal
information in exchange for any payment of money. Supplemental Privacy Statement for
California Residents California residents should read our Supplemental privacy statement for
California residents in conjunction with this Privacy Notice. Sharing and Disclosure Pearson
may disclose personal information, as follows: As required by law. Links This web site contains
links to other sites. Requests and Contact Please contact us about this Privacy Notice or if you
have any requests or questions relating to the privacy of your personal information. Last
Update: November 17, Email Address. Join Sign In. All rights reserved. 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? Take the humble motherboard -- it sits there, quietly
keeping everything running, and rarely gets the same attention as the CPU or graphics card.
Motherboards are remarkably important though, and full of really cool technology. So let's go all
Grey's Anatomy, and dissect the motherboard -- breaking down its various parts and seeing

what each bit does! There are other things a motherboard does e. Standard motherboards
initially differ in terms of their size, and there are industry-wide standards that manufacturers
tend to adhere to and plenty of others that don't. The main sizes you're likely to come across
are:. You can see a far more comprehensive list on Wikipedia but we'll just stick to standard
ATX for simplicity, because the differences generally lie in the number of sockets available to be
powered and connected; a bigger motherboard permits more sockets. A motherboard is simply
a big electronic printed circuit board, with lots of connectors to plug things into and hundreds,
if not thousands, of feet of electrical traces that run between the various sockets. Theoretically,
the board isn't needed: you could connect everything together by using a huge mass of wires.
The performance would be terrible, though, as the signals would interfere with one another, and
there would be notable power losses by using this method, too. We'll begin our breakdown by
using a typical ATX motherboard. The image below corresponds to an Asus ZPro Gamer and its
appearance, features, and functions can be found in dozens more like it. The only problem with
the picture other than the motherboard being quite That's better, but there is still a lot of
sockets and connectors to talk about! Let's start near the top, with the most important one of
all. The diagram has a structure labelled LGA This is the name used by Intel to describe the
socket used to hold many of their CPUs. LGA systems have lots of little pins in the
motherboard, or in a socket on the board, to provide power and communications to the
processor. You can see them in the picture below:. The metal bracket holds the CPU in place
but it's getting in the way of seeing the pins clearly, so let's move it to one side. Remember the
name for this? The number is for how many pins there are in this socket. We'll explore the
connections for a CPU in another article, but for now we'll just point out that motherboards for
other CPUs will have more or fewer pins. In general, the more capable the CPU in terms of
number of cores, amount of cache, etc , the more pins will be found in the socket. A large
number of these connections will be used to send and receive data to the next important feature
on a motherboard. These are connected directly to the CPU and nothing else on the
motherboard. In the example we're looking at, the CPU that fits into this motherboard has 2
memory controllers, with each one handling 2 sticks of memory - hence there are 4 sockets in
total. You can see that, on this motherboard, the memory sockets are colored in way to let you
know which ones are managed by which controller. They're commonly called memory channels
, so channel 1 handles two of the slots and channel 2 handles the other two. For this particular
motherboard, the colors of the slots can be a little confusing and it certainly confused this
author! So the black slot closest to the CPU socket is channel 1, and the next black one is
channel 2. It's colored like this to encourage you use the motherboard in what is called dual
memory channel mode - by using both controllers at the same time, the overall performance of
the memory system is increased. No matter what slots you put them in, you'll always have a
total of 16 GB of available memory. However, if you put both modules into both of the black
slots or both of the grey slots , the CPU will essentially have double the routes possible to
access that memory. Do it the other way one module in each color and the system will be forced
to access the memory with just the one memory controller. Given that it can only manage one
route at a time, it's not hard to see how this doesn't help performance. Along the bottom edge of
the memory module are lots of gold plated connectors, and this type of memory has of them in
total each side. These provide the power and data signals for the chips. Image: Crucial. Bigger
modules would allow you to have more memory, but the whole setup is limited by the pins on
the CPU almost half of the pins in this example are dedicated to handle these memory chips and
space for all of the traces or electrical wires in the motherboard. The computer industry has
stuck with using pins on memory modules since and shows no signs of changing any time
soon. To improve memory performance, the chips simply run faster with each new version
released. In the example we're looking at, the CPU's memory controllers can each send and
receive 64 bits of data per clock cycle. So with two controllers, the memory sticks will having
pins dedicated to transferring information. So why pins? Each memory chip on the DIMM 16 in
total, 8 per side can transfer 8 bits per clock cycle. That means each chip needs 8 pins, just for
data transfers; however, two chips share the same data pins, so only 64 of the are data ones.
The remaining pins are required for timing and reference purposes, transmitting the addresses
of the data location of where the data is on the module , controlling the chips, and providing
electrical power. System memory is connected directly to the central processor to boost
performance, but there are other sockets on the motherboard that are wired a bit like this and
for the same reason. These controllers can handle multiple connections typically referred to as
lanes , even though it is a 'point-to-point' system, meaning that the lanes in the socket aren't
shared with any other device. But if the CPU's controller only has 16 lanes, what's going on?
Secondly, if both sockets were filled with devices that use 16 PCIe lanes, then the CPU will only
dedicate 8 lanes to each. This is the case of all CPUs today; they have a limited number of

lanes, so as more devices get connected to the CPU, each one gets a smaller number of lanes
to work with. Different CPU and motherboard configurations have their own way of handling of
this. With only 16 lanes available from the CPU, using any two sockets will force the larger x16
one to be capped to 8 lanes. You can see the difference between the connectors in the image
above. The graphics card sports the longer 16 lane one, compared to the sound card's little
1-lane setup. The latter has far less data to transfer than the former, so it doesn't need all those
extra lanes. In our motherboard example, like all others, has lots more sockets and connections
to manage, and so the CPU gets a helping hand from another processor. If we go back 15 years
or so, and look at motherboards from that era, there were two additional chips built into them to
support the CPU. Together, they were called a chip set usually concatenated to chipset , and
individually they were called the Northbridge NB and Southbridge SB chips. The former handled
the system memory and graphics card, the latter processed the data and instructions for
everything else. The Southbridge, though, has remained separate and is likely to be so for the
foreseeable future. Interestingly, both CPU manufacturers have stopped calling it the SB and
often refer to it as the chipset Intel's proper name for it is the PCH, platform controller hub ,
even though it's just a single chip! On our more modern example from Asus, the SB is also
covered with a heatsink, so let's pop it off and have a look at the extra processor. This chip is
an advanced controller, handling multiple types and numbers of connections. Specifically, it's
an Intel Z97 chipset and offers the following features:. It also has an integrated network adapter,
an integrated sound chip, a VGA display output, and a whole host of other timing and
controlling systems. For this particular motherboard, this is the processor that handles the
single lane PCIe slots, the third 16 lane slot, and the M. Like many newer chipsets, it handles all
of these different connections by using a set of high speed ports that can be switched to PCI
Express, USB, SATA, or networking, depending on what is connected at the time. This,
unfortunately, places a limit on how many devices plugged into the motherboard, despite all
those sockets. In the case of our Asus motherboard, the SATA ports used to attach hard drives,
DVD burners, etc are grouped as shown above because of this limitation. The block of 4 ports in
the middle use the chipset's standard USB connections, whereas the two on the left use some
of these high speed connections. So if you use the ones on the left, then the chipset will have
fewer connections for other sockets. The same is true for the USB 3. There is support for up to 6
devices, but 2 of these ports will also eat into the high speed connections. The M. Most
motherboard have a raft of extra little processors to manage all kinds of things, so let's have a
look at some of those. CPUs and chipsets have a limit to what they can support or connect to,
so most motherboard manufacturers offer products with extra features, thanks to the use of
other integrated circuits. This might be to provide extra SATA ports, for example, or provide
connections for older devices. The Asus motherboard we've been looking at is no different. For
example, the Nuvoton NCTD chip handles all of the little connectors for fans and the
temperature sensors built into the board; the Asmedia ASM processor next to it manages the
two legacy PCI sockets, because the Intel Z97 chip has no such capability. The above image
does no justice to how small this chip is: it's just 0. The stadium-shaped silver metal thing is a
type of quartz crystal oscillator -- it provides a low frequency timing signal, for the networking
chip to stay synchronized. Something else that this motherboard offers as an extra is a chip to
handle audio. Yes, the Intel chipset has its own integrated sound processor, but it's been
bypassed for the same kind of reasons that Asus have added a separate networking chip and
that most people add a graphics card to replace the integrated graphics processor in the CPU.
In other words, the extra chip is just better! Not all of the extra chips on the motherboard are
about replacing integrated ones, many are there to manage or control the operation of the board
in general. Motherboards with the ability to overclock CPUs, chipsets, and system memory are
now commonplace, and many come with extra integrated circuits to manage this. In our
example board, highlighted in red, Asus is using its own design called the TPU ' TurboV
Processing Unit ' that adjusts clock speeds and voltages to a fine level of control and
adjustment. The little Pm25LD device next to it, highlighted in blue, is a flash memory chip that
stores the clock and voltage settings when the motherboard is powered off, so you don't have
to redo them, every time you power up the PC. Every single motherboard has at least one flash
memory device, though, and this is for storing the motherboard's BIOS the basic hardware
initialization operating system that gets everything going before loading Windows, Linux,
macOS, etc. This Winbond chip is just 8 MB in size but that's more than enough to hold all of
the software needed. This kind of flash memory is designed to use very little power when in use
and hold onto its data for decades. When you switch on the PC, the contents of the flash
memory are copied directly to the CPU's cache or system memory, and then run from there, for
maximum performance. However, the one thing that this memory can't hold onto is time. This
motherboard, like every other one around, uses a CR cell to power a simple timing circuit, that

keeps track of the data and time for the motherboard. To provide the voltage and current
required to run the motherboard and many of the devices attached to it, the computer's power
supply unit PSU will have a number of standard connectors for this purpose. The main one is a
pin ATX12V version 2. The bulk of the current for the CPU is drawn off the 12 volt pins, but for
modern high-end systems, it's not enough. To get around this problem, there is an additional
8-pin power connector that provides another four set of 12V pins to be used. The connectors
from the PSU have color coded wires to help identify what each wire is for, but the sockets on
the motherboard don't tell you very much. Here's a diagram for the two power sockets:. If the
device needs more juice than that -- lots of graphics cards do -- then they'll need to be hooked
up to the PSU directly, too. It's not a fixed voltage, because today's CPUs vary how much
voltage they're running on to save power and reduce heat; so when idling on the desktop, the
CPU can tootle away with less than 0. Then with all the cores fully loaded and working away, it
rises to 1. Power supply units are designed to convert mains AC voltage or , depending on the
country into fixed DC voltages, so additional circuits must be used to drop them lower and vary
them as required. These circuits are called voltage regulation modules VRMs, for short and can
be easily spotted on any motherboard. You can read more about how they work on Wikichip ,
but let's briefly go through a few things. Each VRM is usually called a phase and multiple
phases are required, because one alone can't supply enough current for a modern CPU our
motherboard has 8 VRMs, called an 8-phase system. The VRMs are usually managed by a
separate chip, that monitors the device, and switches the modules as for the required voltage.
These are called multiphase pulse width modulator controllers ; Asus calls theirs an EPU! All of
these things get quite hot when they're working away, so they're often covered by a metal
heatsink to help dissipate the waste energy. VRMs are very efficient, but they can't change
voltages without some losses; combined with the large current draw, and you have a good
recipe for making things very toasty indeed. If you look back up through this article, you'll see
that there a couple of VRMs for the DRAM modules, too, but since they don't draw nearly the
same amount of current as a CPU, they don't get as hot and so don't need a heatsink. The last
connectors to talk about are the ones for controlling the basic operation of the motherboard and
attaching additional devices or extensions. The image below shows a basic set of control,
lights, and speaker pins:. The power switch is 'soft' because it doesn't actually switch the
motherboard on and off; instead, circuits on the board monitor the voltage across the two pins
for the switch and when they are connected together i. The same applies for the reset switch,
except here the motherboard will always power off, and then immediately back on again. Strictly
speaking, the reset switch, LED and speaker connectors aren't absolutely necessary but they
do help to provide basic control and information about the board. Most motherboards have a
similar array of extra connectors as shown above - from left to right, we have:. Also plastered
across this motherboard, but not shown, are connections for fans and extra USB ports. Not
every motherboard will sport all of these but many do. Before we finish our look at the anatomy
of a motherboard, let's briefly talk about how all of these devices and connectors are wired
together. We've already mentioned traces but what exactly are they? Put simply, they're small
strips of copper. You can see some of them below painted black for better looks. However, this
is only a small number of thousands of traces required. The rest are sandwiched between the
multiple layers that make up the full circuit board. Simple, cheap motherboards might only have
4 layers, but most today have 6 or 8 -- adding more layers doesn't automatically make things
better, though. It's about how many traces there are in total and how important it is to keep
them separated and insulated to prevent them interfering with each other. Motherboard
designers use software to help them work out the best routes for all of these traces;
experienced engineers will often tweak the layout , though, based on evidence from practical
investigations. What the following video to get a sense of how the routing of traces in printed
circuit boards PCBs gets processed. Since motherboards are just large PCBs, it is possible to
build your own and if want an idea on how to go about this, then have a read of this excellent
tutorial of fabricating a PCB. It's a different story for producing motherboards on an industrial
scale, of course, so to get a sense of how complex all of this is, check out the two videos below.
The first one is how circuit boards, in general, are designed and manufactured
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; the second one shows you the main assembly process of a typical motherboard. So there you
have it: a dissection of a modern desktop PC motherboard. They're big, complex circuit boards,
packed with processors, switches, connectors, and memory chips. There's so much interesting
technology in use, but we often forget about them, as they sit in the cases. But hopefully you've

picked up things along the way and, more importantly, you've got a stack of questions you want
to ask about yours! As you know we regularly review the latest motherboards out there and
offer our thoughts as to what's best for a given budget and platform. Stay tuned for more
anatomy lessons! If you enjoy our content, please consider subscribing User Comments: 19 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.

