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3.1  Overview of the Assembly Process and Safety Issues  

3.1.1  Overview of general safety issues  

Page has 1 graphic, a list of safety issues.

-Use an antistatic mat and grounding wrist strap or grounding wrist strap only.

-Use antistatic bags to store and move computer components. Do not put more than one component in each bag, as stacking them can cause some of the components to become loose or broken.

-Do not remove or install components while the computer is on.  If there has been a mistake in wiring or component installation, turn the computer off and unplug it before replacing the cable or component.

-Ground yourself often to prevent static charges from building up. Touch a piece of bare metal on the chassis or power supply.

-Work on a bare floor, if possible, as carpets can build up static charges.

-Hold cards by the edges. Avoid touching chips or the edge connectors on the expansion cards.

-Do not touch chips or expansion boards with a magnetized screwdriver.

-Always turn off the computer before moving it. This is to protect the hard drive, which is always spinning when the computer is turned on.

-When laying components down, put them on top of an antistatic bag or mat. Never place a circuit board of any kind onto a conductive surface, especially a metal foil. The lithium and nickel cadmium (NiCad) batteries used on boards may short out.

-Keep computer disks away from magnetic fields, heat, and cold.

-Do not use a pencil or metal tipped instrument to change DIP switches or touch or probe components. The graphite in the pencil is conductive and could easily cause damage.

-Do not allow anyone who is not properly grounded to touch or hand off computer components.  This is true even when working with a lab partner. When passing components, always touch hands first to neutralize any charges.

-Keep the work area clean and orderly. When finished with a tool or component, put it back into its proper place.

-Do not allow food or drinks in the work area.

3.1.2  ESD precautions  
Page contains one graphic
The graphic depicts an antistatic wrist strap. It has a band that goes around your wrist like a cheap watch band (Velcro) and a cable is attached similar to a phone cable (coiled) that connects to an alligator clip that you connect to a ground point.

3.1.3  Process demonstration  

Page contains one graphic

The graphic depicts the inside of a PC.

3.2.1  Importance of an inventory  

Page contains one graphic.

The graphic depicts a sample inventory form. The form has the heading “Computer Configuration Worksheet – One sheet per computer”.  The worksheet has a Computer Inventory Number at the top and stores the following information on the operating systems – manufacturer, version, service updates, network capable and security. Lower down the page it stores the following information on the application software – manufacturer, version, service updates, network capable, install directory and data directory.  
3.2.2  Inventory checklist 

Page contains one graphic. It is available in a separate file named Sample Inventory Checklist.doc. Complete the form with details of your own computer and email it to your tutor.

3.3  The Computer Case and Power Supply  

 3.3.1  Computer cases and system units 

Page contains one graphic.

The graphic depicts a table of factors and the rational for each factor. The factors are different to those presented in module 2.

Model Type – there are four main case models. One type is for desktop PCs and three types are for tower computers. The type of motherboard the user chooses determines the type of case that can be used. The size and shape must match exactly.
Size – the case should have enough space for the installed components. Additionally there should be enough space to access the components for service and for air to move across the components to dissipate the heat. 

Available Space – Desktop cases allow space conservation in tight areas because the monitor can be placed on top of the unit.  Tower cases can be located on or under the desk.

Amount of Devices – The more devices needing power in the system, the larger the power supply must be. This relates to the mounting area of the power supply in the case.

Power Supply – Depending on the type of  motherboard the user has chosen, the user must match the power rating and connection type to the power supply that he/she will be using.

Environmental Conditions – If the system will be in an area that is very dusty, it is a good idea to purchase a case designed to help reduce the amount of dust entering the system.  Some cases offer easily  replaceable filters for the case fan to trap dust.

Aesthetics – For some people, the look of the case does not matter.  For others, it is critical.  If it is necessary to have a case that is attractive and aesthetically pleasing, there are a number of manufacturers who consider this when designing a case.

Status Display – What is going on inside the case can be very important. LED indicators that are mounted on the front of the case can tell the user if the system is receiving power, when the hard drive is being used, and when the computer is on standby or sleeping.

Vents – All cases have a vent  on the power supply, and some have another vent on the back to help draw air into or out of the system.  Some cases are designed with more vents in the event that the system needs a way to dissipate an unusual amount of heat.  This situation may occur when many devices are installed  close together in the case. 

Rigidity – When choosing a case, remember that the components inside are not designed to bend.  The case used should be sturdy enough to keep all the components inside from flexing.

 3.3.2  Desktops  

Page contains one graphic.

The graphic depicts a  desktop computer case.

3.3.3  Towers  

Page contains three graphics.

Graphic 1 - The graphic depicts a  mini tower, keyboard, mouse and monitor.

Graphic 2 - The graphic depicts a  mid tower, keyboard, mouse and monitor.

Graphic 3 - The graphic depicts a  full tower only.

3.3.4  Power supplies  

Page contains three graphics.

Graphic 1 - The graphic depicts an ATX computer power supply.

Graphic 2 – The graphic depicts a table containing factors and rationales for selecting a computer power supply.

Wattage – In order to upgrade the PC with more equipment or faster processors, the power supply must provide enough power to the equipment without becoming overloaded.

Form Factor – Depending on the type of case and motherboard selected, the power supply must adhere to the same form factor requirements in order to fit inside the case and correctly power the motherboard and other devices.

CPU Type – Different CPUs require different voltages. For example, some AMD chips require more power than a Pentium chip.

Expandability – If the power supply only has enough power to supply the current CPU, motherboard, and devices, there may not be enough power to upgrade the system.

Energy Efficiency – Each power supply has an efficiency rating.  The higher this rating is, the less head generated by the power supply when converting voltage.

Fan Type and Direction – It is important that the power supply has a high quality fan.  This is the primary source for airflow inside the case. Some fans can change direction to allow air to be blown directly on the CPU and to regulated the quality of the air entering the case. Some fans can adjust their speed to match the cooling requirements of the system.

Signals – Modern power  supplies can be controlled by the motherboard. The main board can regulate the speed of the fan depending on the temperature inside the case, turn off the fan to save power, and some ‘smart’ power supplies can turn off the computer in the event of a fan failure before the components overheat.

Fault Tolerance – For a PC that needs to be on at all times, consider a dual power supply. If one of the units fails, the other one takes over right away. Some designs enable a power supply to be replaced while the computer is still powered.

Line conditioning – One way to ensure the DC voltages supplied to the PC are kept at normal levels during spikes or brownouts is to install a power supply that has built-in conditioning. These units ensure that the DC voltages supplied to the system remain stable even when the AC current coming in is not (these concerns will be addressed in the ‘Preventive Maintenance’ chapter.

Graphic 3 -.The graphic depicts a table on DC voltages produced by power supplies.

Table lists the voltage, wire color, use, and power supply form of AT, ATX and ATXv12. 

+12V – Yellow- Disk drive motors, fans, cooling devices, and the system bus slots, AT, ATX, ATXv12

-12V – Blue – Some types of serial port circuits and early programmable read only memory (PROM) - AT, ATX, ATXv12

+3.3V – Orange – Most newer CPUs, some types of system memory, and AGP video cards, ATX, ATXv12 only

+5V – Red – Motherboard, Baby AT and earlier CPUs, and many motherboard components- AT, ATX, ATXv12 

-5V – White – ISA bus cards and early PROMS - AT, ATX, ATXv12

0V – Black – Ground . Used to complete circuits with the other voltages - AT, ATX, ATXv12

3.4  Preparing the Motherboard for Installation  

3.4.1  Motherboard location map

 Page contains one graphic.

The graphic depicts a motherboard location map.

3.4.2 Motherboard configuration  
Page contains one graphic.

The graphic depicts a table of frequency configurations, an example of a processor frequency versus host bus frequency configuration chart.

Frequency Configuration Chart Example

Table lists processor frequency in MHz, jumpers J9C1-C, jumpers J9C1-D, and host bus frequency in MHz, each separated by commas.

233, 5-6, 1-2 and 4-5,  66

200, 5-6, 1-2 and 5-6,  66

166, 5-6, 2-3 and 5-6,  66

150, 4-5, 2-3 and 5-6,  60

133, 5-6, 2-3 and 4-5, 66

120, 4-5, 2-3 and 4-5, 60

100, 5-6, 1-2 and 4-5, 66

90,  4-5, 1-2 and 4-5, 60

3.4.3 Motherboard jumpers  
Page contains two graphics.

Graphic 1 depicts a diagram of motherboard jumpers.

Jumpers are small pins protruding from the main PCB, about 5mm tall and half a mm square. (They are not usually round) Their purpose is to ac as a switch by connecting pins together with a small plastic “jumper” This is a plastic block about 5x2x7mm that fits over 2 of the pins. Inside the plastic is a stip of metal that makes the connection between the pins.

Graphic 2 depicts an example of a motherboard manual in table format.

Example of Motherboard Manual

Table lists function, jumper, jumper number, configuration, each separated by commas.

Processor voltage, J6M2, 1-2, standard voltage

Processor voltage, J6M2, 2-3, voltage regulator enhanced (default)

Password, J9C1-A, 1-2, password enabled (default)

Password, J9C1-A, 2-3, password clear/disabled

CMOS (NVRAM and ESCD) clear, J9C1-A, 4-5, keep (default) 
CMOS (NVRAM and ESCD) clear, J9C1-A, 5-5, clear

BIOS setup access, J9C1-B, 1-2, access enabled (default)

BIOS setup access, J9C1-B, 2-3, access denied

Reserved, J9C1-B, 4-5, (Reserved)

Reserved, J9C1-B, 5-6, (Reserved)

Host bus frequency, J9C1-C, Can be found in motherboard manual on a separate page

Processor  frequency, J9C1-D, Can be found in motherboard manual on a separate page

BIOS recovery, J8A1, 1-2, normal (default)

BIOS recovery, J8A1, 2-3, recovery

3.4.4 Installing the CPU
 Page contains three graphics.

Graphic 1 depicts an image of a Pentium II processor, labelled Slot 1 processor

Graphic 2 depicts a diagram showing the missing corner pin (pin-1) in the upper left hand corner of the CPU chip.  The missing corner pin is one of the ways you can locate pin-1 on the CPU chip.

Graphic 3 depicts a table of voltages for CPU installation.

Installing the CPU

Table lists operating voltage, I/O voltage, core voltage.

2.2V – 3.3V – 2.2V

2.9V – 3.3V – 2.9V

3.2V – 3.3V – 3.2V

Dual voltage requirements for some CPUs such as the AMD-K6 include I/O and core voltages.
3.4.5  Installing the heat sink and fan  

Page contains one graphic.

Graphic depicts an image illustrating installing a heat sink being applied to a socket 370 CPU..

3.4.6  Installing RAM  

Page contains two graphics.

Graphics 1 depicts 2 images of memory modules.  168-pin DIMM card and 72-pin SIMM card.

Graphic 2 depicts an image of a motherboard with the position of the DIMM1 and DIMM2 memory banks circled.

3.5  installing the Motherboard  

 3.5.1  Installing the motherboard into the case  
Page contains one graphic.

The graphic depicts a photograph illustrating  placement of the motherboard in the case.

3.5.2  Attaching the LEDs, keylock, and speaker  

 Page contains one graphic.

The graphic depicts a diagram showing the location from left to right of the hard drive activity LED, the keylock LED and the power LED.

3.5.3  Connecting power supply cables to the motherboard  

Page contains one graphic.

Graphic depicts a diagram of an ATX 20-pin (P1) connector.

3.6  Installing the Floppy Drive, Hard Drive, CD-ROM, and DVD  

3.6.1 Attaching the floppy drive to the case 
Page contains one graphic.

Graphic depicts a  photograph of a floppy disk drive.

3.6.2 Attaching the hard drive and CD-ROM to the case 
Page contains one graphic.

Graphic depicts a diagram of the jumper settings on the IDE drive. The J8 jumper block is positioned between the 40-pin IDE connector and the power connector.  The jumper shunt is inserted into the J8 jumper block.

Example of jumper settings on the back of an IDE drive. Either letters or numbers may designate the pins on the drive. Find similar diagrams in the manual.

3.6.3  Connecting the floppy drive, hard drive, CD-ROM, and DVD to the system

Page contains two graphics.

Graphic 1 depicts pin-1 ribbon cable. It is floppy flat cable with a red-stripe edge on one side only (this marks pin 1) attached  to 34-pin connectors.

Graphic 2 depicts a hard drive ribbon cable. It is floppy flat cable slightly wider (40 pins) than the 34 pin cable in graphic 1. It contains a red edge on one side to identify pin-1.

3.6.4  Connecting power cables to the floppy drive, hard drive, and CD-ROM  

Page contains one graphic.

Graphic depicts a table showing power connector pin-outs.

Power Connector Pin-outs

Table lists Pin #, signal, wire color, separated by commas.

Pin-1, +5v, Red

Pin-2,  ground,  black

Pin-3, ground, black

Pin-4, +12v, yellow

3.7  Video Card Installation  

3.7.1  Step by step installation of the video card  

 Page contains one graphic.

Graphic depicts a  photograph of a video card.

3.8  Final Steps  

3.8.1  Fitting the case together  

Page contains one graphic.

Graphic depicts a post-assembly checklist.

Post Assembly Checklist

-all expansion cards are fully inserted in appropriate slots

-CPU fan is attached to power

-the 110/220 volt switch is configured properly

-drives are properly connected to power

-ribbon cables are attached correctly

-no wires are protruding into fans

-CPU voltage settings are correctly configured

-power switch is off and power supply connectors are connected properly to the motherboard

-all connections are sufficiently tight

-pins are properly aligned

3.8.2  Connecting the keyboard, mouse, monitor, and power cord  

Page contains one graphic.

Graphic depicts a diagram of power connector pin-outs. Diagram contains no useful information.

3.9  Booting the System for the first Time  

3.9.1  What is BIOS?  

Page contains one graphic.

Graphic depicts screen display as it enter setup after pressing F2.

Entering BIOS Setup

Phoenix BIOS 4.0 Release 6.0

Copyright 1985-2000 Phoenix Technologies Ltd.

All rights Reserved

Copyright 2000-2001

BIOS build 212

CPU = Pentium III 1000MHz

640K System RAM Passed

99M Extended RAM Passed

256K Cache SRAM Passed

Mouse initialized

ATAPI CD-ROM: IDE CDROM Drive

Entering SETUP …

3.9.2  Entering the BIOS configuration  

Page contains one graphic.

Graphic depicts a screen display for BIOS Main Menu.

Explained well in the text.

3.9.3 Standard CMOS setup screen
Standard CMOS setup. Explained well in the text.

3.9.4 BIOS features and chipset features setup screens

Page has 3 graphics.

Graphic 1 depicts the BIOS setup screen. This screen allows options to be turned on or off. Some examples are below.

Virus warning

CPU internal cache

Quick power on self test

Boot sequence (this one is vitally important and will be covered later, see graphic 2)

And many more.

Graphic 2 depicts some different boot orders in stable of boot sequences and their description.

A, C – system first searches for a master boot record on the floppy disk drive and then the hard drive.

C, A - system first searches for a master boot record on the hard drive and then the floppy disk drive.

C, CD-ROM, A - system first searches for a master boot record on the hard drive and then the CD-Rom and lastly the floppy disk drive.

CD-ROM, C, A - system first searches for a master boot record on the CD-Rom and then the hard drive and lastly the floppy disk drive.

3.9.5 Power management and Plug and Play screens

Page has 2 graphics. 

Graphic 1 is an example of the options in the power management screen. Options include enable power management

PM control by APM

Video Off Method

Doze mode: 1 minute

Standby mode : 1 minute

And several others

Graphic 2 illustrates the plug and play PnP (usually termed Plug and Pray, due to the poor support offered in early versions of Windows)

Options include a full list of the IRQ’s and whether it is assigned to legacy ISA or PCI/ISA PnP

3.9.6 Integrated peripherals and fixed disk detection screens

Page has 1 graphic.

It is a picture of the BIOS screen for integrated peripherals options include:

IDE HDD Block mode

On board floppy controller enable

Onboard serial enable

Onboard parallel port IRQ and I/O address

And many more

3.9.7 Password screens and the load setup defaults screen

Page has one graphic. Explained well in the text.

3.9.8 BIOS exit options

This page has 1 Graphic. 

Graphic one is a table of the Phoenix BIOS Setup Utility. It has six titles being Main Advanced, Security Power, Boot and Exit. Down the bottom of the screen is a list of commands to navigate around the screen. Edit Saving Changes include Exit Discarded changes, Load Setup Defaults, Discard Changes, and Save Changes.
Look up Extensible Firmware Interface, its not covered in the course but is the replacement for the BIOS. What about open firmware? 

3.9.9 Startup Sequence

This page has one graphic.

Graphic one is a table describing the POST Hardware Diagnostic Message Groups, including the Error Code/Range and Possible Problem.

1xx – System board or Bios

16x – CMOS, options or time not set

2xx – Main memory

3xx – Keyboard

5xx – Color monitor

6xx – Floppy drive

17xx – Hard drive

86xx – Mouse

