ITE1 Module 13: Troubleshooting PC Hardware

Overview

This page contains 1 graphic.

The graphic shows the sub-topics to be covered:

Upon completion of this module, students will be able to complete tasks related to the following:

13.1 Troubleshooting basics

13.2 Troubleshooting the hardware box

13.3 Troubleshooting peripheral devices.

13.1  Troubleshooting Basics  

13.1.1  What is troubleshooting?  

This page contains 2 graphics.

Graphic 1 shows the first step of the troubleshooting cycle flowchart.

Step 1 – Identify the problem.

Graphic 2 is an exercise for you to complete and send to your instructor.  Match the steps with the correct descriptions. Hint: see the next topic 13.1.2 for help.

Descriptions:

Identify the problem

Is the problem solved?

Gather the information

Document the problem and solution

Develop a solution

Implement the solution.

Step 1 ______

Step 2 ______

Step 3 ______

Step 4 ______

Step 5 ______

Step 6 ______

13.1.2 Identify the problem  
This page contains 1 graphic.

The graphic shows the troubleshooting cycle.

Step 1 – identify the problem

Step 2 – gather the information

Step 3 – develop a solution

Step 4 – implement the solution

Step 5 – is the problem solved?

Step 6 – document the problem and solution.

13.1.3  Gathering information  

This page contains the same graphic as the previous section 13.1.2

13.1.4  Developing a solution  

This page contains the same graphic as section 13.1.2

13.1.5  Implementing the solution  

This page contains the same graphic as section 13.1.2

13.1.6  Is the problem solved?  

This page contains the same graphic as section 13.1.2

13.1.7  Documenting the solution  

This page contains the same graphic as section 13.1.2

13.1.8 Troubleshooting tools  
This page contains 1 graphic.

Graphics shows a photograph of a typical toolset. This graphic is the same as 12.1.2.

13.1.9  Diagnostic software  

This page contains 1 graphic.

Graphic lists some of the more popular diagnostic programs.

Diagnostic Software

Some of the more popular diagnostic programs are as follows:

· Spinrite

· Chekit

· PC Technician

· AMI Diags

· SiSoft Sandra

13.1.10  Disposal actions  

This page contains 1 graphic.

The graphic is a list of items that should be disposed of properly.

Disposal Actions

The following items should be disposed of properly:

· Chemicals

· Batteries

· CRTs

· Printer cartridges

13.2  Troubleshooting the Hardware Box  

13.2.1  Overview of field replaceable units (FRUs)  

This page contains 1 graphic.

Graphic is a list of FRUs

Command Field Replaceable Units (FRU)

· Monitors

· Keyboard/mouse

· Modular expansion cards

· Most microprocessors

· Power supply

· RAM such as DIMMs, SIMMs, and RIMMs

· Floppy and fixed disk drives

· Motherboard

13.2.2  POST errrors  

This page should have 3 graphics, but the graphics are missing.  See the lab exercise for more information.

13.2.3  CMOS/BIOS errors  

This page contains 3 graphics

Graphic 1 is a table of CMOS/BIOS Related Errors

CMOS/BIOS Related Errors
Table lists Symptom/Error – Problem – Solution. 

1. CMOS battery is low – indicates a low CMOS battery, either internal or external – internal batteries : leave computer on to recharge the batteries. External batteries: buy a replacement. If problem still exists, might have to replace the CMOS chip. The CMOS chip is usually soldered onto most motherboards. Decision is to replace the entire board or resolder the new CMOS chip.

2. CMOS checksum error – CMOS battery failure – replace the CMOS battery.

3. Incorrect CPU speed shown – CPU speed mismatch – reset or update the BIOS. Also verify the jumper settings on the motherboard.

4. Inaccessible boot device – hard drive not valid – verify boot order in BIOS and jumper settings.

5. Incorrect memory size – memory mismatch – verify compatibility of memory, switch out memory with a known good memory.

Graphic 2 is a CMOS setup utility screen display.

CMOS setup utility screen 
PhoenixBIOS Setup Utility

Tabs – Main (active) – Advanced – Security – Power – Boot – Exit.

2 frames.

Left hand frame contains:

System time: [09:09:37]

System Date: [08/27/2002]

Legacy diskette A: [1.44/1.2MB 3½”]

Legacy diskette B: [disabled]

Primary master: [none]

Primary slave: [none]

Secondary master [CD-ROM]

Secondary slave: [none]

System memory: 640KB

Extended memory: 98303KB

Boot-time diagnostic screen: [enabled]

Right hand frame contains:

Item specific help

<Tab>, <Shift-Tab>, or <Enter> selects field.

Options at bottom of screen:

F1 : Help

Up arrow/down arrow : select item

-/+ : change values

F9 : setup default

Esc : exit

Left arrow : select menu

Enter : select > sub-menu

F10 : save and exit.

Graphic 3 is a photograph showing the location of the round CMOS battery. This location may vary with the board models and manufacturers.

CMOS Battery
CMOS battery is a round (approximately 1” diameter) battery. It is similar to a small coin. It may be mounted flat or upright on the board.

13.2.4  Motherboard-related errors  

This page contains 1 graphic.

Graphic is a photograph of a motherboard.

13.2.5  CPUs  

This page contains 3 graphics.

Graphic 1 is a picture of a CPU fan.  

CPU Fan

The CPU fan is a small, flat, round fan encased in a square plastic protective case.  Three wire, 2 black and 1 red wire, connect the fan to a small plug.

Graphic 2 is a picture of the CPU fan positioned on the heat sink. 

CPU Fan and Heat Sink

The heat sink is a flat square plate with 21 raised thin vertical sheets of plastic separated by spaces to allow air flow.  There are 3 sections of raised vertical sheets each sections separated by a space.  The first and third sections contain 6 raised vertical sheets and the centre section contains 7 raised vertical sheets. The CPU fan is positioned over the centre section.

Graphic 3 is a diagram showing 6 different CPU types:

CPU types

· Socket 4 PGA

· Socket 5 SPGA

· Socket 6 PGA

· Socket 7 SPGA

· Socket 8 SPGA

· Socket 370 SPGA

13.2.6  RAM  

This page contains 8 graphics.

Graphic 1 is a picture of SDRAM. It is a flat panel, with the pins on the thin edge on one long side only. The pins are grouped in 2 unequal sections separated by a space: the first section takes up about two-thirds the length, the other takes up about one-third of the length of the panel.

Graphic 2 is a picture of 30-Pin SIMM. It is a flat panel, with 30 metal-colored Pins, or Pads, along the lower edge, and also 30-Pins along the bottom edge on the back side. Pins are made of a Tin-Lead compound. The 30-pin SIMM is approximately 3.5" by 1" double sided, plated through, solder masked board. The 30 edge connector Pads are .07" wide by .08" long. The first set of holes back from this edge are .1" from the edge of the board and offset .05" to the right.

Graphic 3 is a picture of 72-Pin SIMM

The 72-Pin SIMM Panel has 72 silver-colored Pins, or Pads, along the lower edge. These Pins are made of a Tin-Lead compound. The SIMM also has 72-Pins along the bottom edge on the back side. Physical dimensions are approximately 9” x 9” x 2”.
Graphic 4 is a picture of 168-Pin DIMM

The 168-Pin DIMM Panel has 84 gold-colored Pins, or Pads, along the lower edge. These Pins are made of a gold-alloy compound. The DIMM also has 84-Pins along the bottom edge on the back side. Physical dimensions are approximately 9” x 9” x 2”.
Graphic 5 is a picture of Direct Rambus DRAM

Physical dimensions are 5.25” x 1.375” x 0.05”. Direct rambus DRAM has 184 edge connector pads with 1mm pad spacing, and the pads are gold plated.

Graphic 6 is a diagram for installing a SIMM

Hold the panel at a 45 degree angle with the pads facing downwards.  Insert the panel so that the pads fit snuggly into the socket.

Graphic 7 is a diagram for installing a DIMM

Hold the panel at a 90 degree angle above the socket (vertically or straight up) with the pads facing downward. Insert the panel so that the pads fit snuggly into the socket.

Graphic 8 is a diagram for installing a RIMM module.

Hold the panel at a 90 degree angle above the socket (vertically or straight up) with the pads facing downward. Insert the panel so that the pads fit snuggly into the socket.

13.2.7  Cable Issues  

This page contains 1 graphic.

The graphic contains a diagram of  a clean signal and a distorted signal.

Signal Distortion

The clean signal has a regular voltage whereas the distorted signal has erratic voltage.

13.2.8  Ports  

This page contains 1 graphic.

The graphic is a photograph illustrating the different types of ports.

Ports – serial, parallel, USB, and AGP.

13.2.9  The video system  

This page contains 1 graphic. 

Graphic is a photograph illustrating the DB-15 monitor connection.

13.2.10  Secondary storage devices

This page contains 1 graphic.

The graphic shows the ribbon cable and power connections to a hard drive.

13.2.11  Sound cards  

This page contains 4 graphics.

Graphic 1 shows the volume control screen display for the sound card volume control.

Volume Control

2 Tabs - Options – Help

The screen display 5 vertical frames, each having an upper  section for balance and a lower section for volume. The vertical frames are – Volume Control Balance – Wave Balance – SW Synth Balance – Line in Balance – CD Audio Balance. Each has a horizontal variable button to balance between the left and right hand speakers. 

The volume control for each is vertical, raising the button raises the volume.

Graphic 2 is the screen display for the Device Manager.

Device Manager

Tab options - Action – View 

SEAGORDO – W2K1

· Computer

· Disk drives

· Display adapters

· DVD/CD-ROM drives

· Floppy disk drives

· IDE ATA/ATAPI controllers

· Keyboards

· Mice and other pointing devices

· Monitors

· Network adapters

· Yellow ? Other devices

· Yellow ? PCI device

· Ports (COM & LPT)

· Sound, video and game controllers

· System devices

· Universal serial bus controllers

Graphic 3 shows the screen display for the Resource Tab displaying the information concerning any conflicting devices – in this case the PCI device.

PCI  Simple Communications Controller Properties

Tabs – General – Driver – Resources (active)

PCI Simple Communications Controller

Resource settings:

This device isn’t using any resources because it has a problem.

Buttons at bottom of screen – OK – Cancel.

Graphic 4 shows the welcome screen to the Add/Remove hardware Wizard which appears when new hardware is found.

Add/Remove Hardware Wizard

Welcome to the Add/Remove Hardware Wizard

This wizard helps you add, remove, unplug, and troubleshoot your hardware.

To continue, click Next.

Buttons at bottom of screen – Next – Cancel.

13.2.12  Power supply issues  

This page contains 2 graphics.

Graphic 1 shows the AC (alternating current) power supply entering the computer case to convert to DC (direct current).

Graphic 2 shows the on-board fan supplying air flow to the power supply and other internal components.

13.2.13  Box cooling issues  

This page contains 2 graphics. 

Graphic 1 illustrates the proper air flow direction.

Proper Air Flow 

Cool air is drawn through the front of the machine (note some systems draw in from the side) and hot air being expelled through the back of the machine.

Graphic 2 illustrates the direction of air flow through the computer case, in through the lower front, through the internal components and out through the top at the back of the machine.

13.3  Troubleshooting Peripheral Devices  

13.3.1  Input devices  

This page contains 4 graphics.

Graphic 1 is a table of common keyboard errors.

Common Keyboard Errors

Table lists Problem/Error – Solution

1. Keyboard is running on legacy equipment and is not supported – Keyboards are either AT or XT compliant. However, an AT keyboard does not work with an XT-compliant keyboard, and vice versa. (An AT-compliant keyboard is used in an 80286 or higher system, for this discussion.) However, some keyboards can be configured for either AT or XT with a dip switch or a slider switch located on the bottom of the keyboard. Determine if these switches are set properly when troubleshooting keyboards.

2. Gate A20 failure – this indicates that an 80286 or higher system must switch to protected mode to use more than 1 MB of RAM. The solution is to verify whether the system is an AT or XT configuration, and replace the keyboard. If the error message remains, replace the motherboard.

3. Voltage issue – troubleshoot the keyboard connections to the motherboard. Check the voltage. The clock pin should read between +2.0V and +5.5V. The power pin should read between +2.0V and +5.5V. The data pin should read between +4.8V and +5.5V.

4. Keyboard is not properly connected (301 error message or keyboard error) – there might be a stuck key. Remove the keys and clean the keyboard using distilled water. Reboot the computer and verify the connection. If the error message remains, replace the keyboard.

Graphic 2 is a table of common mouse problems.

Common Mouse Problems

Table lists Problem/Error – Solution

1. Unrecognized or malfunctioning mouse – This can be caused by an uninstalled or outdated device driver. Visit the mouse manufacturer’s website, and download and install the latest driver. Also, make sure that the mouse is properly connected.

2. Erratic movement of the cursor – clean the ball located on the bottom of the mouse. Also try reconfiguring the mouse settings. (This is done through the Control Panel.) If the problem remains, replace the mouse.

Graphic 3 is a table of common scanner problems.

Common Scanner Problems

Table lists Problem/Error – Solution

1. Bad software installation and/or device is not recognized – incomplete software installation. Re-install software and necessary drivers.

2. Quality of image is low on monitor – scanners use 24-bit color (with 16 million color variations) and monitor resolution might be set too low. Change monitor settings to display true color (24 bit).

3. Slow or bad performance – problem might be that two devices are daisy chained (chaining several devices, for example printer and scanner, on one cable). To access more than one peripheral on a parallel port, use a switchbox, which is a device that switches between the two peripherals, using each device independent of each other.

4. Vertical streak on image – scanners will pick up dust or smudges on glass. Use a damp cloth to clean glass. Make sure it is free of dust, dirt, and other particles.

Graphic 4 is a table of common parallel port errors.

Common Parallel Port Errors

Table lists Problem/Error – Solution

1. The cable cannot supply the necessary data transfer rates – troubleshoot with a cable that has been verified to work.

2. Legacy equipment does not support new product requirements or there is a hardware defect – upgrade the ports.

3. The drivers are outdated or bad – update drivers or reload driver.

4. There is an IRQ conflict. Two devices are sharing the same device – Remove a conflicting device (ISA cards are often the problem – IRQ5 conflicts with LPT2 or IRQ7 conflicts with LPT1).

5. The wrong mode was selected. Either EPP, ECP, or EPP/ECP modes – Use an IEEE-1284 compatible cable, which supports all parallel port modes.

13.3.2  Output devices  

This page contains 2 graphics.

Graphic 1 is a table of common laser printer problems.

Common Laser Printer Problems

Table lists Problem/Error – Solution

1. The printer is online and properly connected but it does not print – toner cartridge might be empty. If it is empty, replace it.

2. The printer is printing vertical lines- toner cartridge is most likely broken and needs to be replaced.

3. The pages are dirty – toner cartridge is most likely broken and needs to be replaced.

4. The paper is not feeding correctly – could be caused by a paper jam. Manually feed the paper or change the software configurations.

Graphic 2 is an exercise for you to complete, ticking whether each device illustrated is an input or output device.

1. Keyboard _____

2. Mouse _____

3. Scanner ______

4. Printer _____

5. Monitor (screen) _____

13.3.3  SCSI interface issues  

This page contains 1 graphic.

The graphic display s a table of SCSI Interfaces.

SCSI Interfaces

Table lists SCSI Type – Maximum Cable Length (Meters) – Maximum Speed (MBps) – Maximum Number of Devices, separated by commas.

1. SCSI-1, 6, 5, 8.

2. SCSI-2, 6, 5-10, 8 or 16.

3. Ultra SCSI-3:8-/16-bit, 1.5, 20/40, 8/16.

4. Ultra-2 SCSI, 12, 40, 8.

5. Wide Ultra-2 SCSI, 12, 80, 16.

6. Ultra-3 (Ultra 160/m) SCSI, 12, 160, 16.

13.3.4  Interface/network access devices  

This page contains 1 graphic.

Graphic is a picture of two NIC lights on a panel, one is a link-integrity indicator and the other is a link-activity indicator.

Summary

This page contains 1 graphic listing the 6 steps in troubleshooting.

Step 1- identify the problem

Step 2 – gather the information

Step 3 – develop a solution

Step 4 – implement the solution

Step 5 – Is the problem solved?

NO – undo changes and repeat steps 1 to 4.

YES – proceed to step 6.

Step 6 – document the problem and solution.

