CHAPTER 3: CPU
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The Central Processing Unit (CPU) is considered to be the brains of the computer. The CPU is
responsible for receiving information, processing it, and outputting the results. The output of the
processor is usually displayed on a monitor, to a printer, or the Internet. The CPU is commonly
referred to as simply the “Processor’”.
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3.1

PROCESSOR COMPONENTS
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A processor consists of the following components:

An input/output (I/O) unit
The I/O unit is in charge of controlling all the data and instructions that enter and leave
the processor

A control unit
The control unit manages operations that take place inside the processor.

An Arithmetic Logic Unit (ALU)

The ALU handles all of the logical operations and calculations that the processor is
assigned to work on.

Registers

Resisters hold small amounts of instructions, and data while the ALU is processing
them.
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3.2

CACHE MEMORY
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To make computers faster, designers add a small amount of fast Static RAM (SRAM) in
or near the processor to store commonly used instructions. This type of memory is called
level 1 (L1), level 2 (L2) and level 3 (L2) cache memory. Cache memory stores
instructions locally so the processor does not need to store and retrieve instructions from
the computer’'s Dynamic RAM (DRAM), or (far worse) the hard drive. SRAM is faster
than DRAM, and many times faster than a hard drive.

L1, or primary cache, is incorporated inside the processor.

L2, or secondary cache, is located just outside the processor.

L3 cache is located on the motherboard between the processor and the
computers DRAM.
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The concept cache memory is common to everyone. You can think of cache memory as
“pockets” for the processor. It is easier for you to store commonly used items in your
pockets. Imagine how it would slow you down if you had to go home every time you
needed money at the store. Keeping instructions close to the processor dramatically
speeds up the computer’s operations.

Integrated Memory Controller




3.3

PROCESSOR BUSES
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A Back Side Bus and the Front Side Bus are electronic pathways that connect the
processor to components that are inside and outside the processor’s housing.

Internal Bus
Data and control signhals are transmitted using the internal bus that is inside the
processor’ s housing

Back Side Bus (BSB)
The BSB connects the processor to the internal cache memory. The BSB is part of the
internal bus, and is inside the p r o ¢ e sheusimg. s

Front Side Bus (FSB)

The FSB is external to the processor’s housing. Data is sent to and from the DRAM
using the FSB. The FSB is also connected to the Northbridge, and to the AGP and PCle
expansion slots.
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Processor Diagram showing BSB and FSB

Processor Speed and Multiplier

The processor speed is the speed that the processor runs internally. Processor speed is
measure in Hertz (Hz). The multiplier is derived by dividing the processor speed by the
speed of the FSB.

Example: The processor speed is 3.2GHz and the FSB is 800MHz: 3.2GHz /800MHz = 4




3.4

MULTIPROCESSING , HYPER -THREADING , MULTIPLE PROCESSORS /CORES
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Multiprocessing
A multiprocessing processor contains more than one ALU. A processor with two ALUs

can process two instructions at one time. All new processors have more than one ALU.

Hyper- threading
Hyper-threading enables two threads or sets of instructions, to run at the same time.

Since two instructions can run in parallel, a processor with hyper-threading enabled can
act as though it is two processors. Hyper-threading is commonly referred to as HT.
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Multiple Processors

A multiprocessor computer has a motherboard that has two (or more) processor sockets.
Processors are installed in each socket to support multiple processing. Multiple
processing systems are being replaced by computers that support multiple cores.

Multiple Cores
Multiple core processors have two or more cores processors that are installed in one

processor housing. Each core acts independently. Multiple core processors can support
more instructions at one time than the number of processors would indicate. For
example, a quad core processor has four ALUs, and can handle eight instructions at one

time.
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3.5 PROCESSOR SOCKETS

A processor is installed into a socket that built into the motherboard. There are two main
manufactures of processors in the market today: AMD and Intel. AMD and Intel
processors are not interchangeable. A motherboard must be made for either an AMD or
an Intel processor. However, AMD and Intel processors are installed in sockets on the
motherboard that have the following common traits.

Zero Insertion Force Sockets (ZIF)

With a ZIF socket the processor is installed or removed from the socket without applying
any force. To install a technician aligns processor with markings on the socket, and then
simply drops the processor into the socket. A lever is pulled down to lock the processor
into the socket. To remove the processor pull the lever up, and lift the processor up—
again without any force.

No tools are needed with a ZIF socket. If you have to apply any force with a ZIF socket
you are doing something wrong. If you have to apply any force it is usually because the
processor is not aligned correctly in the socket. All processors are installed in some
variation of a ZIF socket.

ZIF Socket 7
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Pin Gate Array (PGA)

With a PGA socket short pins are arranged in a grid on the underside of the processor.
The pins are mated with holes in the socket on the motherboard. The PGA pins on a
processor are arranged evenly in rows. When installing a PGA processor, be careful that

you do not bend the pins. To prevent damage to the pins PGA type processors are
designed to be installed into a ZIF sockets.

PGA Processor

Staggered Pin Gate Array (SGPA)

The pins on a SGPA processor are not aligned evenly. SGPA sockets can support more
pins than PGA sockets.
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Land-grid array (LGA)

With a LGA socket, the socket on the motherboard contains short pins that make contact
with pads (or lands) that are on the bottom of the processor. LGA processors are less
susceptible to damage, when compared to PGA and SPGA processors. LGA sockets
can support more contacts than PGA and SPGA sockets. LGA based processors started
to ship with the Pentium 4, and are now the most common type socket used by
motherboard manufactures.
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3.6 OVERCLOCKING AND THROTTLING

Overclocking

Overclocking is the process of running the processor and/or the bus speeds higher than
the manufacture specifications. Computers that are built for gaming need to run faster
than most systems. Many “gamers” will overclock their computer to meet the processing
demands of graphic intense 3D games. Manufactures warn that overclocking the
processor can overheat the processor, and entire system may become unstable. To
overclock a computer you will need to go into the CMOS setting and increase the speed
of the processor and associated buses.
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Throttling

Throttling can help save a processor from overheating. With throttling enabled the
computer will automatically slow down the processor’s speed to prevent damage.
Throttling can also be used to save power, especially in laptop computers.
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