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Chapter 2

CPUs

Learning Objectives

At the end of the lesson, you should be able to:

· Describe the function of the central processing unit (CPU).
· Identify the right CPU for any motherboard.
· Install and upgrade a CPU.
· Select and install the correct heat sink and cooling fan assembly.
General Tips

Even seasoned technicians can experience some nervousness when replacing/upgrading CPUs due to the significant cost of the component and its sensitivity to ESD, incorrect voltage, and heat. This simply means that careful work and attention to detail is just that much more important. Properly done, a CPU upgrade is not at all difficult. However, this is not a very forgiving component and all precautions should be observed at all times. On the positive side, a successful CPU upgrade is a huge confidence builder for the new technician.

Key Terms

_________ — The timing chip on the motherboard that defines the system speed.

________________ (CFM) — Unit of measurement for the performance (cubic feet of air moved per minute) of CPU fans.

____________ (dBA) — Unit of noise level; often used to describe the loudness of devices such as CPU fans.

______________ — The bus that interconnects the CPU, Northbridge, and RAM.

_________________ (GHz) — Billions of cycles per second; a common measurement of CPU speed.

_________ (Hz) — One cycle per second; a unit of measurement of electromagnetic wave frequency, used to express the refresh rate of a CRT.

_______________ — The collection of all of the functions that any processor can perform.

______________ (MHz) — Millions of cycles per second; the common unit of measure for bus speeds.

____________________ — The instruction book that comes with all motherboards.

___________________ — Traditional name for the chip that serves as the interface for the CPU, RAM, and PCI bus.

__________________ — The physical layout of a chip; most commonly used in reference to CPUs.

_________________ (PGA) — The most common CPU package. The PGA has a number of subpackages.

____________________ (SEC) — A card-type package that was popular on the Pentium II, Athlon, and early Pentium III CPUs; also known as single-edge contact cartridge (SECC).

_____________________ — A general-purpose utility that comes with most versions of Microsoft Windows. The System Information tool provides detailed information about the hardware and software on a PC.

______________________ — A white paste placed between the CPU and the CPU fan to improve the flow of heat away from the CPU.

Lecture Outline

I.
The Function of the CPU

A.
What is a CPU?

1.
A CPU is an electronic device that accepts ________ and performs hundreds of different types of functions on that input.

2.
The collection of all of the functions that a CPU can perform is called the CPU’s ______________.

3.
Commands sent to the CPU to tell the CPU to do something are called _______________.

B.
Where are programs?

1.
While the computer is powered down, all programs are stored on the hard drive. However, ___________ are too slow to send data directly to the CPU.

a)
CPUs can process up to ____________ of commands per second. Hard drives transfer data at a speed much lower than this.

2.
Commands are stored in ________ (the short-term memory of the computer) when programs are loaded from the hard drive. This is done in order to give the CPU high-speed access to the programs.

a)
A program that is loaded into RAM from the hard drive is said to be running.

3.
Data that results from the running of programs is initially sent to RAM. However, since data in RAM disappears when the power is turned off, data that must be saved is written from ________ to the ___________.

4.
The CPU also detects the use of __________ devices, such as a mouse click or key press on a keyboard.

5.
The CPU also directs __________ devices to produce their output, such as an image on a monitor or a sound from a speaker.

6.
In spite of the disadvantages inherent in hard drive speeds, it is not feasible to build a system with RAM only and no storage.

a)
Hard drives can store hundreds of times more information than RAM (for a much lower price per unit stored).

b)
RAM is volatile and it is rarely economical, practical, or possible to keep a system powered at all times to prevent the loss of data.

c)
Since only a few programs are ever running at one time, and only when a program is running does it need RAM, it doesn’t make sense to waste RAM just to hold non-running programs.
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C.
Putting it all together.

1.
All the parts of a PC are connected to the motherboard.

2.
The motherboard consists of tiny wires called traces that form the connections between the components on the motherboard.

3.
The CPU is connected by _____ wires to a special helper chip called the _______________.

4.
The Northbridge also uses many wires to connect to the RAM.

a)
When many wires are used to connect two or more devices, the wires are called a _______.

5.
The bus between the CPU, Northbridge, and RAM is called the ___________ bus.

6.
The frontside bus consists of two parts.

a)
The _________ bus.

(1)
The data bus handles all of the data and programs that move between the ______ and _________.

b)
The ____________ bus.

(1)
The address bus is used by the CPU to tell the Northbridge what command in RAM the CPU wants next.

(2)
The address bus usually has _______ or ________ wires.

7.
The Northbridge also connects to the rest of the devices connected to the PC.

a)
Some of these connections are through intermediary support chips.

II.
Identifying the Right CPU for Any Motherboard

A.
CPU manufacturers.

1.
Two companies dominate the market for PC CPUs.

a)
Intel.

b)
Advanced Micro Devices (AMD).

2.
Although both companies produce CPUs that perform well in PCs running Microsoft operating systems, the CPUs themselves are not interchangeable. The CPU must be installed in a motherboard that is compatible with its design.

B.
Processor models.

1.
Both manufacturers offer several models and model variations of their CPUs.

2.
Different CPUs are directed at different markets with different needs.

3.
Each manufacturer clearly labels their CPUs.

C.
CPU speeds.

1.
The clock chip is a crystal that oscillates at a certain frequency when electricity is applied to it. This oscillation provides the ____________, or default rhythm for the system.

a)
Each click is measured in either millions or billions of cycles per second. One cycle per second is a _______ (Hz), one million cycles per second is a __________ (MHz), and one billion cycles per second is a _________________ (GHz).

2.
Mostly everything in a computer system runs at some factor or multiple of the system speed as it sends and/or receives data. While expansion cards usually work at some fraction of the system speed, the frontside bus and CPU itself typically runs at several multiples of the system speed.

3.
All CPUs have a maximum speed, which is clearly marked on the CPU itself.

4.
CPU speed increases result from refined manufacturing processes, reductions in size that lead to a reduction of heat output due to lower needed voltages, and the ability to speed up the now-cooler running chips.

D.
Processor packages.

1.
The CPU package is the form factor of the chip; its shape, size, and external features.

2.
The wide assortment of CPU packages is due to a number of factors.

a)
As CPUs got faster, more _______ were used to connect them to the motherboard.

b)
Faster, more advanced CPUs run hotter than older CPUs, thus requiring the addition of metal heat sinks and chip-mounted fans.

c)
Two basic package designs exist. The _____________ (SEC) and ______________ (PGA).

(1)
PGA packages exist in a variety of different pin configurations even within a particular CPU model line.

(2)
Intel processors will not work in motherboard sockets or slots designed for AMD processors, and vice-versa.

E.
Motherboards
1.
Read the motherboard book.

a)
The motherboard book is a special booklet printed by the motherboard manufacturer that describes in great detail all the technical aspects of the motherboard.

(1)
The motherboard book may be in book form or on a CD-ROM disc.

b)
If the motherboard book is not available, the make and model of the motherboard should be printed on the motherboard itself. Contact the motherboard manufacturer or visit their Web site to obtain the necessary documentation for that particular model.

2.
Determine what type of CPU your motherboard supports.

a)
Check the motherboard documentation for the brand and socket type of CPU that the motherboard supports. Each motherboard supports either an AMD or an Intel CPU, and the two manufacturers use unique sockets for their respective CPUs.

(1)
Pay close attention to the socket type, since a particular CPU make and model may actually come in different, non-compatible socket types.

(2)
Some sockets can accept more than one model of CPU. The motherboard documentation should specify this for such motherboards.

b)
Check the motherboard documentation for the CPU speeds supported by the motherboard. The range of supported speeds is usually quite narrow.

(1)
Although most motherboards handle the setting of the motherboard speed and CPU multiplier automatically, some allow for manual settings through ________ or __________ on the motherboard. Incorrectly setting these speeds can destroy a CPU. Look for an “automatic”,” jumperless,” or “jumperfree” setting.

c)
Most motherboards set the CPU voltage automatically, but a few allow for manual settings. On such motherboards, either set the voltage to “automatic” or exactly to the voltage specified for the CPU.

(1)
If at all in doubt as to the proper voltage settings, get the help of a professional. Incorrect voltage settings can destroy the CPU.

III.
Installing and Upgrading CPUs

A.
After choosing a CPU of the correct brand and socket type, model, speed, and voltage for the motherboard being used, the CPU must be installed. In addition to installing the CPU chip itself, a cooling assembly must be chosen and installed to prevent the chip from overheating.

IV.
Select and Install the Proper Heat Sink and Fan Assembly

A.
Heat sinks.

1.
Heat sinks snap on top of the CPU and draw _______ away from the core of the CPU into copper or aluminum vanes to be dissipated by the fan.

a)
Vanes on heat sinks may be either fat or thin. _______-vane heat sinks dissipate heat better, but cost more and are very delicate.

2.
The heat sink must be designed for the same socket as the CPU. Trying to snap on a mismatched heat sink can crack the CPU.

3.
Thermal compound must be spread over the processor core before installing the heat sink. Thermal compound allows a more efficient transfer of heat from the core to the heat sink and helps prevent overheating.

B.
Fans

1.
Fans differ in size, airflow, and noise.

a)
Although most fans are 60 mm in size, some are larger (70 or 80 mm) while others are smaller (50 mm). Larger fans generally cost more but move more air. Beyond that consideration, the fan must fit the heat sink.

b)
Fans vary in the amount of air they move, which is measured in _________________ (CFM). The CFM rating may vary from 10 CFM to 45 CFM or more. Although a higher CFM rating fan does not cost a lot more and may do a better job of cooling, it is also likely to be significantly louder than a lower CFM fan.

c)
Fan noise is measured in A-adjusted _____________ (dBA). Fans range from 20 dBA to 40 dBA or more. The considered the upper limit for an entire PC, including the CPU fan, is 39 dBA. This makes higher airflow fans a poor choice if the user wants quiet operation from the PC.

d)
The best heat sink/fan combinations offer variable speed fans with heat sensors. This allows the fan to adjust its speed to match the load being placed on the CPU.

Chapter Review

· A CPU is an electronic device that takes input and performs hundreds of different types of functions on that input. The collection of all the functions that a CPU can perform is called the CPU’s instruction set. Commands sent to the CPU to tell the CPU to do something are called programs.

· Programs are loaded into RAM from the hard drive, and then the very fast RAM gives the CPU access to the programs.

· Multiple wires are used to connect two or more devices. Those wires are called a bus. The bus that interconnects the CPU, Northbridge, and RAM is called the frontside bus.

· To identify a CPU, you must know four key facts. The manufacturer, the model, the speed, and the package.

· Currently two companies compete virtually between themselves in the CPU business. Intel Corporation and Advanced Micro Devices, better known as AMD.

· The model is the name or number that a CPU maker gives a CPU with a particular set of characteristics. The latest Intel CPUs are the Pentium III, Celeron, Pentium 4, and Itanium. The latest AMD CPUs are the Athlon, Duron, Athlon XP, and Athlon MP.

· The clock chip is a crystal that oscillates at a certain frequency when electricity is applied to it, providing the system speed. Typical system speeds are 100 MHz and 133 MHz. Almost everything runs at some factor or multiple of the system speed.

· A modern CPU runs at a multiple of the speed of the system crystal. The original Pentium 4, for example, ran internally at 1.5 GHz on a 100 MHz system clock, a multiple of 15.

· “Package” is the computerese word for the form factor of a chip—that is, its shape, size, and external features. CPUs have come in a wide assortment of packages, but two currently dominate the marketplace. SEC and PGA.

· Each of the different CPU packages has a name, as do the different types of sockets you snap them into. The names of modern sockets simply reflect the number of pins in the corresponding packages.

· You can identify the type of CPU in your computer in five ways. Use the System Information tool, look in the System Properties dialog box, open the case and physically inspect the chip, read the information displayed on your screen during the boot process, or run a third-party utility such as CPU-Z.

· The typical motherboard supports a very limited number of CPUs. These limitations are based on the socket type, the CPU speed, and possibly other more complex issues such as CPU voltage. Read the motherboard book to verify the type of processor supported.

· A CPU is extremely sensitive to ESD. Don’t even think about performing work on a CPU without an anti-static wrist strap.

· The average motherboard provides a number of different voltages to support multiple CPU models. Almost all motherboards set the voltage automatically, but a few provide manual voltage settings. Be extremely cautious about setting these because improper voltage settings can destroy a CPU.

· When you remove a CPU from its carrying case or plastic bag, always hold the chip by the edges—do not touch any of the pins.

· Use the missing holes on one corner of the CPU socket to help orient the CPU properly when you insert it. Use the ridge near the center of the slot for slotted processors.

· If a CPU chip has bent pins, you can use a mechanical pencil (with the lead removed) to very gently straighten them.

· Push down firmly on SEC-style CPUs, but allow PGA processors to drop gently into place.

· Heat sinks draw heat from the core of the processor up copper or aluminum vanes to be dissipated by a fan. Make sure to use the proper heat sink for your processor package or you are risk breaking the CPU.

· Fans move air measured in cubic feet per minute (CFM). Generally there’s a trade-off when choosing a computer fan between an acceptable level of airflow and an acceptable level of noise.

· When mounting a fan assembly on top of a CPU chip, be sure to apply a thin film of thermal compound to the raised area of the CPU to improve heat transfer between the CPU and the heat sink.
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