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Week 1

The Basic Common Electronic theory

Introduction

A complete circuit is needed before voltage cause the current to flow
through the load to perform work. A simple electircuit consists of'.
1. Voltage source (e.g. battery)
2. Load (e.g. lamp)
3. Path for the current between the power supply haddad (e.g. wire).
The following figure shows a simple electric citowith its schematic
representation. Also it can be seen from the fig@¢#) the flow of the current.

CONDUCTOR(Wire)

/

AN 469

LOAD(Lamp)

. ~ ——VOLTAGE SOURCE(Battery) /'I
Physical Representation Schematic Representation

Figure(2-1) :A simple electric circuit

Basic Concepts
The three main concepts in electricity are voltagerent and resistance.
Voltage or potential difference can be thougha®the driving force (although it is
not really a "force") behind the electric currentin. the water analogy , in

figure(2-2), you can think of voltage as the presdiifference created by a pump

o= 0555 :Consist of !
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that causes the water to flow through the pipeha water system. Also you can
think of the electrons flow in the electric circais equivalent to the flow of the
water in the pipes that caused by the pump.

Another important concept in electricity is resigta. Its Property of a

material that opposes the flow of electrons thioilg

Resistance in a material is a result of the dolisof electrons with the
atoms and with each other as they move. The amissproduce heat, increasing the
temperature of the material .This can be usefutdme application such as the

filament lamp.

Current Load

B
L

T Elecf;;ans v t@
I

Power Source

Figure (2-2) water analogy

The following table contain brief definitions toetlelectric concepts with their units.

The relationship between voltage, current, andstaisce in an electrical
circuit is fundamental to the operation of any gitor device. It can be related

mathematical in a law called Ohms law.
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V=I1xR

Term Definition Unit

Voltage(Vv) | The electrical "pressure” that causes free | yo|t (V)

electrons to flow through an electrical circuit

>

Current(l) Flow of electrons Ampere(A

)

v

_ Opposition of the materials to the flow of the
Resistance(R _ _ Oohm@)
electric current through it.

Table (2-1): Electrical quantities definitions

To make the previodsircuit more practicala switch and a simplduse can
be added as it can be seen in the following figlitee purpose of the switch is to
open or close the circuit |.e. to control the citcNote in the next figure when the
circuit isclosethe light is on, and when the circuitapenthe light is off.

The purpose of the fuse is to open the circuit wtencurrent exceeds the

limit i.e. for protection.

&l Previous?
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2.3 Voltage Source
Voltage sources can cause two type of currentbtoin the circuit. They

are Direct Current (DC) and Alternating current jAG DC current the current
flow in one direction and in the AC current the remt flows in two directions as

shown in figure (2-3).

~— Switch —__
ON position é —

Q
Q

Ll "
t - Ecé ) X
T v
1 - // + -
" Fuse I I
Current
(b)
Close Circuit
OFF Iposition % a/c
+ - .|.| I_

(@ (b)
Open Circuit

Figure( 2-3) :A simple electric circuit with a swith and a fuse

Example of DC voltage source is batteries and e Examples of AC

current are AC generators and socket outlets.
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Voltage

A
| o
Time
(a l (b)
\J
DC voltages waveforms
Voltage
A A
Time> \-/
\J \J
@ (b)
AC voltages waveforms

Figure(2-4):DC and AC waveforms

General scheme symbols is used to indicate placeofeneters in circuit
when value changes need to be shown. Figure (@yvsimeter symbolsised to

present the different meters, as voltmeter, ammnagté ohmmeter.
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6V

Ol

© Q@

(a) Voltmeter

640
(b) Ammeter

6206
(¢c) Ohmmeter

Figure (2) Meter symbols

2.1.1 How to use Analogue meter:

Figure (3) shows a typical multimeter. This dewie® measures the three electric

quantities. The following step shows how to obtaadings from a multimeter.

1.Set the range of the desired quantity to be nmedsto the

highest value.

2.Connect the leads to the right terminals at teéem

3.Switch on the circuit if necessary.

4.Adjust the range until you get clear readings.

5.Apply the following formula to obtain the measdicpantity.
Range

Full — Scale

For example, referring to figure (3),the readingsv@.5 from a full-scale value of

Readingx

5V, as shown in the small box.The range was s¥B@DV.So the measured

voltage is
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3.5><3—g0 =210

Scale

| ACYOLT i

Figure(3): Multimeter

Note:

The scale has to be viewed from an angle perpendlar to it.

Measuring the Voltage

Voltage can be considered as the pressure tha¢ddie electrons to flow. The
voltage is being measured by measuring the difterdretween the voltages at the
two terminals of the device-under-test which is {leltage drop). This can be

performed using a measuring instrument called vetém

Figure (1) illustrates how to connect voltmetetha circuit to measure the

voltage across the resistor.
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Figure (1) Example of a voltmeter connection

Procedure
1. Adjust the range of the meter
2. Connect the leads in the true terminals of the mete
3. Apply the other ends of the leads to the resistalen test
4. Record the reading and apply the form%dingxﬂ
full —scale

Measuring Current with Ammeter

It is well known that current in the circuit is nsemed by ammeter, to measure the

current , the circuit must be open and the ammet®wnnected iseriesthe circuit.

Procedure
1 Connect the simple circuit shown in the figure belo
2 Open the circuit between the source and the resisto
3. Connect the ammeter terminals to one end of thstoesnd to the source
4 Switch on the power supply and record the reading.
5. Apply the formuIaReadingxfu”f—rlieale if necessary
Note:

If the meter did not give any movement or triedntove backward, then switch the

terminal leads with each other
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The first band on a resistor is interpreted asRIRST DIGIT of the resistc
value. For the resistor shown below, the first bengellow, so the first digit is

TOLERAMNCE gold

FIRST DIGIT yellow
MULTIPLIER ree

SECOND DIGIT violst

The secondand gives the SECOND DIGIT. This is a violet bandhking
the second digit 7. The third band is called thelMIWPLIER and is not interprete
in quite the same way. The multiplier tells you howany types of nougat yc
should write after the digits youready have. A red band tells you to add 2 nou
The value of this resistor is therefol 7 0 0 ohms, that is, 4760 , or
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4-Band Color Code | I l? 25k Eny;
[~ 2 5 rrvic 7 £ £ - i i

S-Band Color Code T 460k F1o;
Lo o s L ke f i } ] I . :
i fi F
1 L

6-Band Color Code

2760 g

Multipiior Talerance

3rd Digit 0.01 sier *10% Siluer

4
9

1stDigit  2nd Digit

0.1 caw £5% cas Temperature
Coeticient

4 4

9 9

Be Careful when reading 5 and 6 Band Resistc
Note: the 3rd Digit is not used when reading the 4 basisto

4.7kE3 . Work though this example again to confirm that you unders
how to apply the colour code given by the firsethband:

The remaining band is called the TOLERANCE bandisTihdicates thi
percentage accuracy of the resistor value. Mogdiarafilm resistors tve a gold-
coloured tolerance band, indicating that the aatesistance value is with + - 5%

of the nominal value. Other tolerance colours

When you want to read off a resistor value, look tlee tolerance ban

usually gold, and hold the resir with the tolerance band at its right hand ¢
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Reading resistor values quickly and accuratelyt idifficult, but it does take

practice!

For example
The resistor has brown (1), black (0), red (2 gernd silver bond. So it

value is 100Q = 1kQ
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Week2 practical
Semiconductor Diode Recognition

Objectives:
To recognize their practical shape, check for fodiaias and reverse bias in

open and short circuit tests.

Introduction:

The diode is the simplest semiconductor devicesdtlplays a very vital role
in electronic systems, with its characteristicst ttlasely match those of a simple
switch.

Tools and Equipment:

1. Multi-meters.
2. Power Supply.
3. Diodes of different types and shapes.
Procedure:
Stepl. Recognize all diodes given to you, see the fignaiew.

Step2. Draw them, marking P and N terminals.

LA
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P.W. 9.2 Diode Test

Objectives:
To use multi-meter to check the diode for:

Forward bias & Reverse bias.
A. Open Circuit.

B. Short Circuit.

Tools and Equipment:

4. Multi-meters.
5. Power Supply.

6. Diodes of different types and shapes.
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Week 3practical

Practical Understand the Circuit Component
Colour Code Rasis

Objective:
1. To learn the electronic industries colour code.

2. To gain practice in the use of the OHMMETER.

The unit of resistance is the Ohm. The body okadicarbon resistor is a colour
coded to specify its Ohmic value and tolerance. fliise three bands on the resistor
designated its resistance. The fourth band on é¢lestor designate its tolerance.
High wattage, wire wound resistors are not colout bave the resistance and
wattage value printed on their bodies.

Equipment and components:

®* Ohmmeter.
® Four resistors of different values.
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ohm meter

5

R1 R2 R3 R4
Ay A A A 8

Procedure:
1. Determine the value of each resistor supplied fimrcolour code. Fill in the

information required in table (1).

2. Zero the ohmmeter. Measure each resistor with kimenaeter. Fill in the results
in the table (1). Measured value. See the diffexemetween the colour coded
value and measured value.

3. Complete table (1).

1% 2" 3 4 Colour code | Measured

Resistor
colour | colour | colour | colour value

R2
R3
R4
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R total
R total (measured)

(colour) code)

Resistor-Colo -Code

Multiplier
BLACK 0
BROWN 1 0
RED 2 00
ORANGE 3 000
YELLOW 4| 0,000
GREEN 5| 00 000
BLUE 6 | 000,000
VIOLET 7
GRAY 8
WHITE 9 7|0 alo
47 000 Oh -
oSS S wutiplier—  lololo
47K ZToIerance — 2% - Red
I 5% - Gold
|
10% - Silver

4 Band Color Code
Answer the following questior

Q1) What is the resistance of a short circ
Q2) What is the resistance of an open cirt

Q3) What is the value of each type of the followiregistor colour code:

Violet Brown Silver

Blue Yellow Gold

Rec Red No colour

Q4) What is the colour code for each of the res?
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39Q + 5%
56000 *+ 5%

470002 + 5%

Resistance of Series-connected Resistors

Objective:
1. To Determine by experiment the total resistanceesistors connected in
series.
A series circuit has only one path for electricreat flow. Removing a series
component "open” the circuit and stops current flde total resistancerRf a
circuit is equato the sum of the values of the individual resistbr radio ,
television and all electronics equipment therenaa@y series components and
circuits. A circuit is a closed path for electrgrent flow.
Ri= R+ R+ R+ ...... +R,
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Materials Required:

1) Multi-meter.
2) Resistors: all1/2 watt, 330, 470Q, 1200Q, 2200Q, 3300Q and 470Q2.

R,
VWA
5%
Ohmmeter éﬂz
) VWA
R

Procedure:

1) Measure the resistance of each resistor suppliddenord its value in the
following table.

2) Connect series arrangement series circuit showrhé above figure.
Arrange it as shown in the following table.

3) Record the measured value for each resistor inatble. Compute the total

value an d record it in the table.

Series

Combination
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Measured

Questions:
Q1) Were the coputed values and the measured val@ssh combination of
resistors equal? If not, Why not?.
Q2) Five Resistors wired in series have a totastasce that greater than that of

only four of the same resistors (True/False).
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WEEK 4

The basic principles of semiconductors

Fixed Resistor

Specification: -Thediagram shows the construction ccarbon film resistor:

carbon film spiralled
away to give value

end cap ineulating coating

metal lead

CEramic rod

During manufacture, a thin film of carbon is depedionto a small ceram
rod. The resistive coating is spiraled away in anomatic machine until th
resistance bateen the two ends of the rod is as close as pessibthe correc
value. Metal leads and end caps are added; th&aes covered with an insulatil

coating and finally painted with coloured bandsndicate the resistor valt
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Carbon film resistorare cheap and easily available, with values wi#1i8%
or 5% of their marked or 'nominal' valltMetal film andmetal oxide resistors are
made in a similar way, but can be made more acgyréd within £2% or £1% o
their nominal value. There are somifferences in performance between th

resistor types, but none which affect their ussimmple circuits

Wire wound resistors are made by winding thin wire onto a écarod.
They can be made extremely accurately for use itinmters, oscilloscopesnd
other measuring equipment. Some types of wire wonasistors can pass lar
currents without overheating and are used in paueplies and other high curre

circuits.

The Function: - Resistors limit current. In a typical applicationsesistor is

connected in series with an LE

49 - LED connactions
resietor |:|
limite current.
flat
LED
f \\t ﬁgﬂflg anods (+]
longst lsqg
oy -

Enough current flows to make the LED light up, not so much that th
LED is damaged. The 'box' symbol for a fixed resiss popular in the UK an

Europe. A 'zigzag' symbol is used in America arghdi
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Europs L&A Japan

Resistos are used withtransducers to make sensor subsysten.
Transducers are electronic components which coreregtgy from one form int
another, where one of the forms of energy is ategdtrA light dependent resisto,
or LDR, is an example of ainput transducer. Changes in the brightness of -
light shining onto the surface of the LDR resulclmnges in its resistance. As v
be explained later, an input transducer is mostnofonnected along with a resis
to make a circuit called potential divider. In this case, the output of the poten

divider will be a voltage signal which reflects olgas in illuminatior

Microphones and switches are input transducOutput transducers
include loudspeakers, filament lamps and I's. Can you think of oth examples
of transducers of each tyj

In other circuits, resistors are used to directenirflow to particular parts «
the circuit, or may be used to determine the veltggin of an amplifier. Resistc

are used with capacitors (Chapter 4) to intre time delays.

Most electronic circuits require resistors to makem work properly and
is obviously important to find out something abdle different types of resist
available, and to be able to choose the correidtoesalue, irf2, k2, or ME2, for

a particular application.
Types of resistor:

There are two classes of resis
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* Fixed resistors

* Variable resistors

They are also classified according to the maté&mah which they are made.
» Carbon
e Film
*  Wire wound

 Axial lead

There are other types as well, but these are tts coonmon.

Colour code:-

How can the value of a resistor be worked out ftbencolours of the bands?

Each colour represents a number according to fleviog scheme:

Resistor-Colo -Code
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MAUIEplier

ORANGE

0,000
00, 000

(00, 000

9 T.
EXAMPLE '125t dD[iJQ”_ — ;
47 000 Ohrmis nd Ligit—

ar Multiplier —
47K //Tolerance — 2% - Red

5% - Gaold
10% - Silver

4 Band Color Code

The diode testing

Objective:

To test the semiconductor diode with a Digital multimeter.
Intro ductory information:

Being able to determine the polarity (cathode veranode) of a diode is a ve
important skill, using a DC (batte-powered) ohmmeter, Connected one way ac

the diode, the meter should show a very low restgaConnected the er way
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across the diode, it should show a very high rase ("OL" on some digital meter
models) as shown in fig. (1.1):

I:l Diode is forward-biased by .I:l I— Diode is reverse-biased by
ohmm_erer -- shows 0 ohms ohmmeter -- shows infinite
| of resistance. resistance.
+ | +
@// Anode @// Cathode
Cathode Anode
Fig. (1.1)

Of course, in order to determine which end of tloele is the cathode and which is
the anode, you must know with certainty which teatl of the meter is positive (+)
and which is negative (-) when set to the "resmaror 'Q" function. With most
digital multimeters, the red lead becomes positind the black lead negative when
set to measure resistance; in accordance with atdndlectronics color-code
convention. However, this is not guaranteed for milkters. Many analog
multimeters, for example, actually make their bléekds positive (+) and their red
leads negative (-) when switched to the "resistafgaction, because it is easier to
manufacture it that way.

Some digital multimeter manufacturers equip thestems with a special
"diode check" function which displays the actualwfard voltage drop of the diode
in volts, rather than a "resistance" figure in ohasshown in fig. (1.2) for example.
These meters work by forcing a small current thiotige diode and measuring the
voltage dropped between the two tests leads:
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Dev 1_9@9“9."’ J [ 750

o A0EH

= W e
ACY | %0 AUTE POWER OFF
S, /7 DGA vsoo O laeey
v ZF T\

flale) e PG
I DT-830B TS mouay

DIGITAL N, =
 MULTIMETER ;-_.Jarwmnh

Fig (1.2) Digital multimeters

The forward voltage reading obtained with such d@emwill typically be less than
the "normal" drop of 0.7 volts for silicon and Q/8lts for germanium as shown in

fig. (1.3), because the current provided by theemistof trivial proportions.

- Diode is forward-biased by

- meter - shows a forward
L R voltage drop of 0.548 volts.
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Fig. (1.3)

Equipment and materials:

1- Digital multimeter.

2- Diodes of different types and shapes.

Fig. (1.4) different types of the diodes

Procedure:

1- Determine the type of the multimeter

a
b

A Digital multimeter without diode check
A Digital multimeter with diode check
A Digital multimeter with diode checkand transistor check

(@}
!

2- If the Digital multimeter without diode checks, Set the meter to Q position.

3- Measure the diodes given to you in forward and reverse bias and record in
the table in your work book.

4- Define which diode is good and which is faulty, and define the type of
faulty (open circuit or short circuit).

5- If the Digital multimeter with diode checksSet the meter to #t position.
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6- Measure the diodes given to you and record the results in the table in your
work book.

7- Define which diode is good and which is faulty, and define the type of
faulty (open circuit or short circuit).

Table 1: The Digital multimeter without diode check

Diode | Forward | Reverse The results
No. reading reading Good | Faulty: OC. | Faulty: SC.

BN~

Table 2: The Digital multimeter with diode check

Diode The readin The results
No. 5 Good Faulty: OC. | Faulty: SC.

BN~

P.W.1.2: The transistor testing

Objectives:

1- To test the transistors with a Digital multimeter.
Introductory information:

Bipolar transistors are constructed of a threeray®emiconductor
"sandwich," either PNP or NPN. As such, they regists two diodes connected
back-to-back when tested with a multimeters "rasis" or "diode check"

functions:
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Assuming the use of a multimeter with only a singlentinuity range
(resistance) function to check the PN junctionsm&amultimeters are equipped
with two separate continuity check functions: resise and "diode check,"” each
with its own purpose. If your meter has a desighdtiode check" function, use
that rather than the "resistance" range, and thtermall display the actual forward
voltage of the PN junction and not just whethenat it conducts current.

Meter readings will be exactly opposite, of courk®, an NPN transistor,
with both PN junctions facing the other way. If altmeter with a "diode check"
function is used in this test, it will be found tilhe emitter-base junction possesses
a slightly greater forward voltage drop than thdleobor-base junction. This
forward voltage difference is due to the dispanitydoping concentration between
the emitter and collector regions of the transidtoe emitter is a much more heavily
doped piece of semiconductor material than theectdl, causing its junction with
the base to produce a higher forward voltage dipowing this, it becomes
possible to determine which wire is which on an arked transistor. This is
important because transistor packaging, unfortiyaie not standardized. All
bipolar transistors have three wires, of courseé the positions of the three wires on

the actual physical package are not arranged iruaiversal, standardized order.
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PNP transistor

collector
‘]
collector
- P
base —{ N
. P
emitter
4
emitter

Bath meters show continuity (low
resistance) through collector-base
and emitter-base PN junctions.

PNP transistor
collector
collectar
+ P
base base — N
+ P
emitter
emitter

Both meters shaw non-continuity
thigh resistance) through collector-
base and emitfer-base FN juncfions.

Fig. (2.2) testing the transistor in reverse bias.

Measuring an unknown bipolar transistor:
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Suppose a teclmian finds a bipolar transistor and proceeds tcasuee
continuity with a multimeter set in the "diode cké&anode. Measuring betwet
pairs of wires and recording the values displaygdtie meter, the technicic
obtains the following dat

Which wires are emitter,
base, and collector?

Fig. (2.3)unknown bipolar transistor

Meter touching wire 1 (+) and -): "OL"
Meter touching wire 1-) and 2 (+): "OL"
Meter touching wire 1 (+) and -): 0.655 volts
Meter touching wire 1-) and 3 (+): "OL"
Meter touching wire 2 (+) and -): 0.621 volts
Meter touching wire 2-) and 3 (+): "OL"

The only combinations of test points giving condugtmeter readings a
wires 1 and 3 (red test lead on 1 and black test ¢& 3), and wires 2 and 3 (red i
lead on 2 and black test lead on 3). These twoings mustindicate forwarc
biasing of the emittete-base junction (0.655 volts) and the colle-to-base
junction (0.621 volts).

Now we look for the one wire common to both setsariductive readings.
must be the base connection of the transisiecause the base is the only laye
the thredayer device common to both sets of PN junctionsitter-base and

collectorbase). In this example, that wire is number 3, gpemmmon to both the-
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3 and the 2 test point combinations. In both those «of meter readings, trblack
(-) meter test lead was touching wire 3, which tefighat the base of this transis
Is made of Ntype semiconductor material (black = negative). S[tibe transistor i

a PNP type with base on wire 3, emitter on wirend collector on wire 2

1

Emitter 2

Collector 3 Base

Fig. (2.4)

Please note that the base wire in this exampnot the middle lead of th
transistor, as one might expect from the t-layer "sandwich" model of a bipol
transistor. This is quite often the case, and tetad€onfise new students
electronics. The only way to be sure which leadhgch is by a meter check, or |
referencing the manufacturer's "data sheet" doctatien on that particular pa
number of transistor.

Knowing that a bipolar transistor behaves as back-toback diodes whe
tested with a conductivity meter is helpful for miiéying an unknown transistc
purely by meter readings. It is also helpful fogaick functional check of th
transistor. If the technician were to measure cantly in any maoe than two or an
less than two of the six test lead combinationsphshe would immediately kno
that the transistor was defective (or else thwasn'ta bipolar transistor but rath
something else -a distinct possibility if no part numbers car referenced for sur
identification!). However, the "two diode" model tfe transistor fails to expla

how or why it acts as an amplifying devi
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PW.2.1:
Measuring a bipolar transistor

Equipment and materials:

1- Digital multimeter.

2- Transistors of different types and shapes.

—
ey

BD249C

MN242

/ A
- .-"-"I ¥ ){

| |
|
| { )
i

b |
Fig. (2.5) Transistors of different types and sl

Procedure:

1- Determine the type of the multimeter
a- A Digital multimeter without diode check
b- A Digital multimeter with diode check
c- A Digital multimeter with diode checkand transistor check
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2- If the Digital multimeter without diode checks Switch the meter to Q
position.

3- Measure the transistors given to you in forward and reverse bias and
record in the table 1.

4- Define which transistor is good and which is faulty, and define the
type of faulty.

5- If the Digital multimeter with transistor checks Switch the meter to he
position.

6- Determine the type of the transistor, NPN or PNP.
7- Determine the transistor terminals (Base, Emitter, and Collector).

8- Put the transistor terminals in the suitable holes, and read the meter
display, and record the results in the table 2.

9- Define which transistor is good and which is faulty, and define the
type of faulty.

Table 1: The Digital multimeter without Transistor check

Tr. Forward Reverse The results
No. reading reading Good | Faulty: OC. | Faulty: SC.

W N -

Table 2: The Digital multimeter with Transistor check

Tr. The readin The results
cre 5 Good Faulty: OC. | Faulty: SC.

W N -
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PW.2.2:
Measuring an unknown bipolar transistor

Equipment and materials:

1- Digital multimeter.
2- Transistors of different types and shapes.
Procedure:

1- If the Digital multimeter without diode checks Switch the meter to Q
position.

2- Number the transistor terminals given to you, wire 1, wire 2, and wire
3.

3- Measure the transistors given to you and record in the table 1.
4- Define the transistor terminals.
5- Define the transistor type and record in the table 1.

6- Measure the unknown transistors given to you and record the results
in the table 2.

7- Define which transistor is good and which is faulty, and define the
type of faulty.

Table 1: Testing a properly transistor

Tr. |1+ 1=|1+|1-]|2+| 2= Terminal name Tr. type
NO. | 2-12+13-13+13-|3%| wire1 | wire2 | wire3 | NPN| PNP

AIW|IN|PF

Page 36 of 83 CS 211 CorngoPeripherals



Week5

To use Basic Measuring Equipment

5.1 Removing conductor insulation
Removing conductor insulation is one of the impatrrteequired practices for

students at this stage. It is required for anytategvork. Befor conductors can be

joined or connected to some electrical device, dbeductor insulation must be

removed. About 10 mm of exposed conductor will k#ecuate for making
connections.

Tools:will be used here are

e Stripper.
» Pliers.
» Khnife.

a) using a wire stripper
Figure ( 1) shows different types of a wire stapp

CRIMPER / STRIPPER PLIEF
JR-LS-E—_QJ

ion,
nes

Step2 : To make a ¢
rotate the stripy

Step3: he

stripping tool forwar *
d to
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other side of the cut and pul
the insulation.

b) using a utility Knife

Step 1 : Using a )/
of having to buy anot =g

Bend the sheathin ).
Fig. (5)
Step 2 :Slice off e

pa i
Use the stripper p‘l I

c) Using pliers

Note: Special care must be taken, when

Step1:

Step2 :

of the conductor and skdé¢he
insulation.

Page 38 of 83 CS 211 CortgpPeripherals



5.3 Soldering lugs

The conductor is soldered into the lug, to imprthequality of an electrical
connections between a wire and a screw or rivettldas/ide a hole to facilitate
easier soldering of the wire to the lug.
In these practical work the student should be able
» Solder a different types and sizes of lugs conoest
« Connect it to a device or supply using bolts ani.nu

Materials:
» Different types of conductors.
» Different types of lugs.
» Soldering tools ( soldering gun or soldering iron )
*  Flux.
* Solder.

Tools:

e Stripper.
* Pliers.
» Knife.
» Screwdrivers.

Diagrams

The lugs are available in various styles for aatgrof applications as shown in fig.

(1).

Fig.( 1) different types of lugs.

Procedure

yherals
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Step1l: Strip the end of wire to a suitablegté.
Step2: Clean the exposed end of the conductor

Step3: Twist the conductor tightly in the diien
of lay.

. Fig. (2
Step4 : Before solderinfile an)gcg)rrc)sion from
the top of the soldering immngun. As shown

B2 ).

Step5: The shape offhe.tip 0 250 im0
also important, and must e It/SEE#Sach
use. It should be small elgou gto reach into

ig.

every part to ensure that heatansmitted
to every part. See fig. ( 3).

Step 6: Before beginning the soldering jolplgp
a thin, even coast of solde
soldering iron or gun. This @®dting process

is referrec - “fioning” GF# ).

Note: Always be sure your soldering tool is at
maximum heat to melt the solder.

Step7 :  Ensure that, the inside of lug is clean
Step8:  Fill lug with the melted solder by ugsoldering iron and solder.
Step9: Insert the end conductor into the legivally in the center of lug.
Stepl0: Allow the soldered joint to cool complgt
Stepll: Remove any surplus solder and lugagyréor connection. See fig. (2 ).

Note: A special crimping tools, can be used to conngTt—
the cable with
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: Scale
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o s
4 4

Pointer “  Reading=35

Range

Figure(3): Analog and Digital Multimeter
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Figure(1) illustrates how to connect ammeter indineuit and measure the current.

(b) Open the circuit between the resistor and the positive terminal
of battery.

5A

Ol

(c) Install the ammeter in the current pass with polarity as shown
(negative to negative, positive to positive)

Figure 1: Example of an ammeter connection

Measuring Resistance with Ohmmeter

To measure resistance, connect the ohmmeter atmmsssistor. The resistor

must first removed from the circuit. This procedigshown in figure(2).
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0.00

+ =
090
® °
+
R R
+]'- *
VvV
Figure (2) Example of using ohmmeter
Procedure
1. Adjust the meter so that when the two terminalssat circuited, the
ohmmeter reads zero
2. Disconnect the resistor to be measured from tloaiitifwhy?)
3. Apply the meter leads to the resistor terminalsigter is parallel to the meter)
Range

4. Record the reading and apply the formBReadingx if necessary

full —scale
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Week 6
Use measuring Instrument To measure Electronic ©oemits

3.1 Ohm's law
s law is the most important mathematical relatigngbetween voltage;Ohm

current and resistance in electricity.
V=1XR
It is important to know how to reau uic resiswuBbur code and hence its ohmic value. In
the following figure it shows a table of the meanwf each colour. For example, for the
resistor in the figure(1),the value of the resisi®r200i2,since the band 1 is red i.e.
equivalent to 2 in the table ,band 2 is black egj@nt to zero in the table and the band 3 is
yellow indicating of a multiplier of 10,000.seethé bottom of the figure.
The fourth band is the tolerance band i.e the pe¢age of error. It usually comes in two
colors ,the silver indicates 5% and the gold iaths +10%.s0 for example, the value
resistor will lie between 21@and 190K2.

Procedure

Select a number of different resistors
Use the table below to determine their values

Use ohmmeter to measure the same resistors yoedgut

0N

Compare your calculated values with the readingsofsiained

3.1.1 Resistors color code:
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Band2:Figure 2
Band 1:Figure 1 l

N\

Multiplier

Tolerance

/

First figure | Second o
Colour value [figure value| Multiplier
Black 0 0 X1
Brown 1 1 X10
Red 2 2 X100
Orange 3 3 X1000
Yellow 4 4 X10,000
Green 5 5 X100,000
Blue 6 6 X1,000,000
Violet 7 7 X10,000,000
Grey 8 8 X100,000,000
White 9 9 X1,000,000,000

(]

2 0 X10,000=200k ()

\ +3

Figurel:Resistors colour code
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Transistor testing practical

The transistor testing

Objectives: To test the transistors with a Digital multimeter.

Introductory information:

Bipolar transistors are constructed of a threeflageniconductor "sandwich," either
PNP or NPN. As such, they register as two diodemeoted back-to-back when
tested with a multimeters "resistance" or "diodeadti functions:

Assuming the use of a multimeter with only a singlentinuity range
(resistance) function to check the PN junctionsm&amultimeters are equipped
with two separate continuity check functions: resise and "diode check,"” each
with its own purpose. If your meter has a desighdtiode check" function, use
that rather than the "resistance" range, and thtermaell display the actual forward
voltage of the PN junction and not just whethenat it conducts current.

Meter readings will be exactly opposite, of courke, an NPN transistor,
with both PN junctions facing the other way. If alltmeter with a "diode check"
function is used in this test, it will be found tihe emitter-base junction possesses
a slightly greater forward voltage drop than thdleotor-base junction. This
forward voltage difference is due to the dispanitydoping concentration between
the emitter and collector regions of the transidtog emitter is a much more heavily
doped piece of semiconductor material than theectdt, causing its junction with
the base to produce a higher forward voltage dkmowing this, it becomes
possible to determine which wire is which on an arkad transistor. This is
important because transistor packaging, unfortiyaie not standardized. All
bipolar transistors have three wires, of courseé e positions of the three wires on

the actual physical package are not arranged iruaiversal, standardized order.
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PNP transistor

collector
‘]
collector
- P
base —{ N
. P
emitter
4
emitter

Bath meters show continuity (low
resistance) through collector-base
and emitter-base PN junctions.

PNP transistor
collector
collectar
+ P
base base — N
+ P
emitter
emitter

Both meters shaw non-continuity
thigh resistance) through collector-
base and emitfer-base FN juncfions.

Fig. (2.2) testing the transistor in reverse bias.

Measuring an unknown bipolar transistor:
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Suppose a technician finds a bipolar transistor prateeds to measu
continuity with a multimeter set in the "diodheck” mode. Measuring betwe
pairs of wires and recording the values displaygdtie meter, the technicic
obtains the following dat

Which wires are emitter,
base, and collector?

Fig. (2.3)unknown bipolar transistor

Meter touching wire 1 (+) and -): "OL"
Meter touching wire 1-) and 2 (+): "OL"
Meter touching wire 1 (+) and -): 0.655 volts
Meter touching wire 1-) and 3 (+): "OL"
Meter touching wire 2 (+) and -): 0.621 volts
Meter touching wire 2-) and 3 (+): "OL"

The only combinations of test points giving condugtmeter radings are
wires 1 and 3 (red test lead on 1 and black test ¢& 3), and wires 2 and 3 (red i
lead on 2 and black test lead on 3). These twoimgaimustindicate forwarc
biasing of the emittete-base junction (0.655 volts) and the colle-to-base
junction (0.621 volts).

Now we look for the one wire common to both setsariductive readings.
must be the base connection of the transistor,usecthe base is the only layer
the thredayer device common to both sets of PN junctionsitter-base and

collectorbase). In this example, that wire is number 3, gpemmmon to both the-
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3 and the 2B test point combinations. In both those sets demeadings, thblack
(-) meter test lead was touching wire 3, which tefighat the base of s transistor
Is made of Ntype semiconductor material (black = negative). S[tibe transistor i

a PNP type with base on wire 3, emitter on wired eollector on wire 2

1

Emitter 2

Collector 3 Base

Fig. (2.4)

Please note that the base wire in this exampnot the middle lea of the
transistor, as one might expect from the t-layer "sandwich" model of a bipol
transistor. This is quite often the case, and tetadsonfuse new students
electronics. The only way to be sure which leadhgch is by a meter check, or |
referencing the manufacturer's "data sheet" docurtientan that particular pa
number of transistor.

Knowing that a bipolar transistor behaves as tweck-to-back diodes whe
tested with a conductivity meter is helpful for miiéying an unknown transior
purely by meter readings. It is also helpful fogaick functional check of th
transistor. If the technician were to measure canitly in any more than two or ai
less than two of the six test lead combinationsphshe would immediately kno
thatthe transistor was defective (or else thavasn'ta bipolar transistor but rath
something else -a distinct possibility if no part numbers can bferenced for sur
identification!). However, the "two diode" model tfe transistor fails to expla

how or why it acts as an amplifying devi
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Week 8

Objectives:
To recognize their practical shape, check for foda@ias and reverse bias in

open and short circuit tests.

Integrated Circuit ( Semiconductor Diode Recognitio)

Introduction:

The diode is the simplest semiconductor devicestlplays a very vital role
in electronic systems, with its characteristicst ttlasely match those of a simple
switch.

Tools and Equipment:

7. Multi-meters.
8. Power Supply.
9. Diodes of different types and shapes.
Procedure:
Stepl. Recognize all diodes given to you, see the fignaiew.

Step2. Draw them, marking P and N terminals.
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E= E‘l B
— | fa
=
—-*~ 2 —La
| 5
.
~-- 1

P.W. 9.2 Diode Test

Objectives:
To use multi-meter to check the diode for:

Forward bias & Reverse bias.
C. Open Circuit.
D. Short Circuit.

Tools and Equipment:

10.Multi-meters.
11.Power Supply.
12.Diodes of different types and shapes.
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Low measuring High measuring

Red

M M
+ - + - 0
| 01 @ i )
- + - I -+
e e PR
1 - Low indication 2 - Ohmmeter 1 - High indication 2 - Ohmmeter

Procedure:

(A) Forward bias and Reverse bias

Stepl. Connect the circuit as shown above.
Step2.1f the reading is low; this indicates that theda®as forward biased and has a

low resistance.

Step3.If the reading is high, this indicates that thed# is reverse biased and has it

has high resistance.

Step4. If steps 2 and 3 were correct, then the dioderapgrly operating and

therefore in good condition.
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(B) Open Circuit

Stepl. Connect the circuit as shown above, for forwaes lest.

Step2. Infinity («) reading indicates open circuit.
Step3. Connect the circuit as shown above, for revbias test.

Step4. Infinity () indication means that the diode is open circuit.

M M
+ - 0 + s
H 5% @ | % @
"]
N~ .
L1 | ——
' K A
e — ]
(C) § ero ndication : (.)hmm&-!ter 1 - Zero indication 2 - Ohmmeter

Short circuit reverse bias — :
Short circuit forward bias

ort Circuit
Stepl. Connect the circuit as shown above.
Step2. If the Ohmmeter indicated zero, then the diodshert circuited and the
diode is in the forward direction.
Step3. Connect the circuit as shown above.
Step4. If the Ohmmeter indicated zero reading, thendioele is short circuited and

the diode is in the reverse bias direction.
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Week 9

Objectives:Understand importance of preventive
Maintenance of Hardware Components

Maintenance of THE CASE

Use a clean cloth lightly dampened with ammoniamée to remove dust, dirt, or stains
from the exterior of the PC. Start at the top amdikwdown. Add a little bit of extra

cleaner to remove stubborn stains. You'll find tteg housing base is typically the dirti-est
(especially for tower systems). When cleaning, dreftl not to accidentally alter the

CD-ROM volume or sound card master volume contmlso, do not dislodge any cables

or connectors behind the PC.

Maintenance of THE AIR INTAKE

While cleaning the case, pay particular attentmthe air intake(s), which are usually lo-

cated
in the front (or front sides) of the housing. Chéakaccumulations of dust or de-bris

around the intakes, or caught in an intake fildean away any accumulations from
the intake area, then use your static-safe vacoutean the intake filter, if possible. You
might need to remove the intake filter for bettecess. If the intake filter is washable, you
might choose to rinse the filter in simple soap asder for best cleaning (remember to dry
the filter thoroughly before replacing it). Of ceer if there is no intake filter, simply
clean around the intake area.

Maintenance of THE SPEAKERS
Multimedia speakers offer a countless number gfasdand openings that are just perfect
for accumulating dust and debris. Use your caroaffressed air to gently dust-out the

Always dampen a clean towel with cleaner. Neveagpteaner directly onto any part of
the computer.

speaker’s openings. Do not insert the long, thimazzle into the speaker—you can eas-ily
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puncture the speaker cone and ruin it. Insteadoverthe long nozzle and spray air di-
rectly

from the can. Afterward, use a clean cloth liglithmpened with ammonia solution
to remove any dirt or stains from the speaker hwssi

Week 10 pract

Understand Preventive Maintenance of Hardware
Component
CHECK INTERNAL CABLES

You'll notice a large number of cables are insigle PC. Each cable must be installed se-curely—
especially the wide ribbon cable connectors thatezsily be tugged off. Take a
moment to check any wiring between the case andchtitberboard such as the keyboard
connector, power LED, on/off switch, drive activitD, turbo switch, turbo LED, etc.
Next, check the following cables:

Motherboard power connector(s)

All 4-pin drive power cables

Floppy-drive ribbon cable

Hard-drive ribbon cable

CD-ROM ribbon cable (usually separate from the ltarde cable)
CD four-wire audio cable (between the CD-ROM andgnsbboard)
SCSiI ribbon cable (if used)

SCSI terminating resistors (if used)

N~ WNE

CHECK MEMORY

Most modern PC memory is provided in the forns8t¥IMs (single in-line memory mod-ules)
or DIMMs (dual in-line memory modulgsvhich simply clip into sockets on the
motherboard. Loose SIMMs or DIMMs can cause sergtagup problems for the PC.
Examine each SIMM/DIMM. Verify that they are insitproperly into each socket and

that both ends of each SIMM/DIMM are clipped intage.

CHECK THE CPU

The CPU is the single largest IC on the motherboamd it is installed into AIF (Zero In-sertion
Force)socket for easy replacement or upgrade. Examin€E1ie and see that it
is inserted evenly into its socket. The ZIF sod&eer should be in the “closed” position
and locked down at the socket itself. Check the Gdatsink/fan next—it should sit
flush against the top of the CPU. It should nadeslaround or be loose. If it is, the
heatsink/fan should be secured or replaced.
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Slot 1 CPUs, such as the Pentium Il, are installed into a slot on the motherboard and are
held in place by a retaining clip. When working with a Pentium Il system, see that the
CPU is installed evenly and completely, and that the retaining clip is secure.

CHECK DRIVE MOUNTING

The final step in your internal check should béngpect the drive mountings. Each drive
should be mounted in place with four screws—feveeews might allow excessive vibra-tion
in the drive, which can lead to vibration noisenfrthe chassis or premature failure of

the drive itself. Be sure that each drive has faaunting bolts and use your Philips
screwdriver to snug down each bolt.

After the PC has been cleaned and checked insilewnit’s time to check the hard drive
for potential problems. This involves checking thiave’s file system, reorganizing files,
and creating an updated boot disk. To performaedrheck, you'll need a copy of Scan-Disk
and Defrag. Because these utilities are alreadyibto Windows 95, you can re-boot
the system and use those utilities directly. If yoet more comfortable with running
these utilities from DOS, create a startup diskfwithin Windows 95 and boot from that
diskette. Then run ScanDisk and Defrag right from dtartup disk. You should perform
the drive check very regularly—once a month is ligwacommended, or whenever you
make major additions or deletions of files from yeystem.

UPDATE THE BOOT DISK

Your PC should always have a boot disk, which ¢art the system from a floppy drive
in the event of an emergency. Windows 95 has thityaio create a startup disk auto-matically.
If you have access to a Windows 95 system, ustotloeving procedure to cre-ate

a DOS 7.x startup disk:

Label a blank pre-formatted diskette and insarttd your floppy drive.

Click onStatt, Setting, andControl pané

Doubleclick on theAdd/remove programison.

Select theStartup diskab.

Click onCreate dig.

The utility will remind you to insert a diskettéen prepare the disk automatically.

When the preparation is complete, test the diskette
The preparation process takes several minutes dincbpy the following files to your
diskette: ATTRIB, CHKDSK, COMMAND, DEBUG, DRVSPACBIN, EDIT, FDISK,
FORMAT, REGEDIT, SCANDISK, SYS, and UNINSTAL. Allfdhese files are DOS
7.x-based files, so you can run them from the Anpst.

Do not overtighten the bolts. This can actually warp the drive frame and cause errors or
drive failure.

RUN SCANDISK

The ScanDisk utility is designed to check your drior file problems (such as lost or
cross-linked clusters), then correct those proble3nanDisk is also particularly useful
for testing for potential media (surface) errorsaodisk. If you're running from the startup
disk, start ScanDisk by typing:

A:\> scandisk <Enter>

If you're running from Windows 95, clicktait, Prograns, Accessoris, System toal, and
ScanDi&. Select the drive to be tested, and start thectede. ScanDisk will report any

problems and give you the option of repairing thebfems.

NoakwNpE
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RUN DEFRAG

Operating systems like DOS and Windows 95 segretdjate space into groups of sectors
calledclustess. Clusters are used on an “as found” basis, isgitssible for the clusters
that compose a file to be scattered across a drhis.forces the drive to work harder (and
take longer) to read or write the complete filedese a lot of time is wasted moving
around the drive. The Defrag utility allows relaféd clusters to be relocated together. If

you're running from the startup disk, start Deftagtyping:
A:\> defrag <Enter>

If you're running from Windows 95, clicBtart, Prograns, Accessoris, System toal and
Disk defragmente Select the drive to be tested and start theecy@frag will relocate
every file on the disk so that all their clusters positioned together (contiguous).

Preventive Maintenance
Troubleshooting

Ideally, the preventive maintenance process igydesi to prevent problems—not cause
them. However, at times, an accidental oversigltboeless effort can result in problems.
Fortunately, most maintenance-related issues ateteaspot and resolve.

Symptom . No CD audio is audible through the CD-ROM headphone
jack or no sound is emanating from the system speakers The sound might
also be too high now. In virtually all cases, yagidentally changed a volume control when
wiping-down the exterior of the PC. Your cloth midgfave rubbed across the CD-ROM or

You can run Defrag any time, but you do not need to run Defrag until your disk is more
than 10% fragmented.
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Week 11 practical

objective
Understand The Diagnostic Techniques in Corredflaetenance (Graphic
card and Video Display Unit)

Installation of Graphics Card
What is AGP?
Definition: AGP is short for Accelerated Graphiast As the name suggests
AGP ports are dedicated to graphics. AGP portsuargue, in that they are
the only expansion slot found inside a computet tharks for only one
purpose. The AGP channel is 32 bits wide and runé6alhz for a total
available bandwidth of 133 MBps (Megabytes per sdtoAGP ports give
the graphics card direct access to system memospded performance and
allows the video card to store data directly insysmemory.

Installing an AGP _Graphics Card
This guide was developed to instruct users on thpgr method for installing
an AGP adapter card into
desktop computer system. It is
step-by-step instruction guide wit
photographs detailing thg
individual steps. The setup for
PCl graphics adapter is pret
much identical except the ca
goes into a PCI slot instead of 4
AGP slot.
Before working on a compute
system at all, it is important te
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power down the system to make it safe. Shut dowrogierating system if the
computer is on. Once the computer has safely clde®ach, turn off the power
to the internals by flipping the switch on the baxfkthe power supply and

removing the AC power cord.

Opening up the Computer Case

Since installing the card requires it be instalieside of the computer, it is

now necessary to open up the case. The methodetongyto the interior of

the case will vary depending upon the case in gquestvlost new cases use a

door or panel that can be removed, but older casgsrequire that the whole

cover be removed. Be sure to unscrew the coveranelpand set aside the
screws in a safe placegs

Remove the PC Card Slot Cove

In order to properly install the card into the cage
the slot cover that matches up to the AGP card §i®

card slot cover lines up with the AGP card s|@;
because it is not always the very far left covgl
Removal typically requires unscrewing the co
from the backplane and sliding it out, but so

new tool free cases just slide or push o

It is now time to put the AGP carg
into the slot. To do this, align thg
AGP card directly over the slot in th
motherboard. Gently press down
both the front and back of the ca
simultaneously to push the card do
into the slot. Once the card is seated
in the slot, screw or fasten down thél

Some AGP cards required additio
power from the computer's power
supply. This is provided through a 4-
pin Molex power connector. If your card requiresstHind a free power
connector and plug it into the card.
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supply. This is provided through a 4-pin Molex powennector. If your card
requires this, find a free power connector and jtlugio the card.

Plugging the Monitor In

Now that the card is installed into t
computer, it is time to plug thg
monitor into the video card. Man
new video cards have multipl
connectors now to support more th
one monitor. They may also ha
DVI or Analog connectors. Plug th
monitor into  the  appropriate

connector on the video carc

Power the Computer Up

At this point, the installation of the
AGP graphics card is complete
Power now needs to be restored
the computer by plugging the Al
power cord back into the pows
supply and flipping the powe
switch on the back of the
computer.
Once the computer has booted
into the operating system, drive
for the video card will need to b€
installed into the operating system. Please redethe documentation that
came with the video card on the proper methodristailing the drivers into
the operating system
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Troubleshooting Visual Display Units

Some of the common problems that occur in a PC tmoare given in the following table.

No

Fault Description

Diagnosis

Troubleshooting steps

1

The monitor appears not

be working at all. There ar
no indications that th
monitor has any power

epower

al

-

tdMonitor may not have

117

Make sure that the electrical outlet is workingtipyng another appliance
in the socket and seeing if it works. If the soakegs not work, you will
need to consult an electrician to have it fixed.

Check any power protection devices that the momiight be plugged
into, to ensure that they are working. Troublestaont problems here.
Make sure the power cable is connected securelysaimtdlamaged. Try
replacing the cable with another one.

If the monitor has a switch to select between 1dl0and 220 volt
operation, make sure it is set to the correct valts switch will
normally be on the outside of the monitor at thekbaear where the
power cord connects.

Check for a blown fuse. Some monitors have thedesame do not. The
fuse may appear as a round black knob on the able anonitor that car
be unscrewed and removed. If the fine wire in tieefis broken or burned
out, the fuse has blown and should be replacedanitither identical fuse.

Monitor does not appear
be working, but it doe
have power

dnternal problem or a
spossible problem with
the video card itself.

« Try the monitor with a different PC and see if tnks.

+ Check the brightness and contrast controls. Make that they are
turned up; a brightness control turned all the dayn can make a
monitor appear to be dead when it is actually wagKine.

« There may be a problem with the cable or video,qamventing the
monitor from getting the right signal. Troubleshtie¢ connection
from the PC to the monitor.

« Try changing any of the other controls on the frointhe monitor to
see if something is set incorrectly. Sometimesrggethe controls to
a strange combination can cause the monitor talisptay properly.
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Fault Description

Diagnosis

Troubleshooting steps

There appears to be no
signal from the video card

to the monitor. There is nq involving a problem

display on the monitor or
there is only a blank white
screen.

There are several
possible causes, often

with the cable to the
monitor.

Make sure that the monitor is plugged in and turmedCheck for a
power-on indicator on the front of the monitorthé light isn't on, or
the monitor is not working properly, troubleshdwmg tmonitor.
Check the connection between the video card andtanoMake
sure the cable is connected securely on both emdisanot loose.
Make sure that the cable has not become stretahiadieed.

Make sure that the PC is on and running. LEDs shbaellit on the
front of the case and you should hear the whirahtans and disk
drives coming from the box.

Your video card may not be producing any output tdue problem
of some sort, especially with a newly-built or ngwipgraded
system. Try connecting the monitor to another Pabgsible. If it
works on the second PC, the monitor is fine andsfauld
troubleshoot the video card.

signal from the PC, but the
picture is scrambled or
wavering a great deal. Th¢
image cannot be viewed

2 problem can be caused
by incorrect driver ol
2 refresh settings, or by a
problem with the
monitor itself

4 | Thereis a very high- Many monitors produce Check the signal connection from the PC to the toomind make
pitched whine (humming | this sort of noise when sure that there is a working picture.
noise) coming from the they are running. It Try adjusting the controls for the monitor, partarly turning down
monitor whenever it is on.| tends to get worse with the brightness somewhat, as this may make sonereliite.
many monitors as they Try changing the refresh rate; that may make &uiffice. Refresh
age. The noise will be rate can be changed by accessingMbaitor settings irDisplay
exaggerated in many settingsof Control panel for any windows operating system
cases if there is np
signal to the monitor.
5 | There appears to be a This sort of image A common cause of this sort of image difficultytriging to drive a

monitor with a refresh rate or resolution thatis high for it. If the
symptoms only occur when in Windows but not wheatingy to
DOS, for example, this is likely the problem. Tegetting the
resolution and refresh rate to lower values andfd¢be problem
goes away. In Windows 95, you may want to hit {8}ile booting
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No

Fault Description

Diagnosis

Troubleshooting steps

clearly.

and boot into Safe Mode, which will start the sgsigith a simple
driver, low resolution and low refresh rate, anenladjust the
system settings and reboot normally.

Check the image size and positioning controls emtlonitor. If the
image is made too large or is shifted too far ie direction on the
screen, this can cause the monitor to incorrecsiylay the image.
Try all of the various size and position adjustrsentsee if you can
get the image to stabilize.

Troubleshoot the monitor.

Make sure that you are using the correct driverydor video card.
Troubleshoot the video card.

There is a viewable imad
on the screen, but it is n
stable, but rather somewh
distorted, moving slowly
warbling, or has wavy line
moving up or down thg
screen.

€lrhis kind of problem is
pusually the
anterference from
another device affectin
sthe image. There are tw
2possible  sources ¢
interference: first
another device could b
emitting electromagneti

viewed image; secon(
another device on th
same electrical circu
could be creating
interference  on th
power line that affect
the monitor

result of

C
radiation that affects the

Examine the area around the monitor and removelawiges in the
proximate area that could be interference sou@esimon culprits
are fans, motors, transformers and especially attognitors. Putting
two monitors next to each other usually will caaaeh to interfere
with the other.

Try plugging the monitor into another power cirdaitsee if this
causes the problem to go away. If it does, you h@aae line noise
problems. Try isolating the monitor (and PC) tartlegvn circuit or
using a power protection device that includes filkering or isolates
devices.

Try changing the physical location of the PC witthie room. This
will sometimes solve the problem by moving the GRIT of the way
of some unknown interference source.
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Week 12 practical

Understand The Diagnostic Techniques in Corredlamtenance( Memory Failure)

Memory failure — Symptoms and Troubleshooting

When the PC is booted up, it does not show thatdétected all of the memory in the machine.
Several megabytes, usually an amount equal tazkeosa memory module or half a memory

module, are missing.

Beep Codes:

Error Code:

Causes of Memory failure:

Memory failure is generally caused by the following

QA ONE

Using the wrong type of memory,

Incorrect installation, or incorrect configuration.

Putting the modules into the wrong sockets,

Forgetting to change jumpers that may be present,
Using unsupported technology or unsupported mosiaks
Hardware failure of the memory itself

Remedial procedure
Some of the steps involved in the remedy of the Blgmailure are given below:

1)

2)

3)
4)

5)

Check for possible general problems associated métih systemsOne of these could be
causing the memory to appear to be bad when dtis n

Make sure to carefully check the memory modulesicivisometimes appear to be
inserted correctly when they are not. Make surg e all sticking up at the correct
height from the motherboard. Ensure that the madoéere been pushed all the way into
their sockets and that the spring clips have sréhpye position properly to hold them.
Check for loose connections within the.PC

One of the most common causes of unrecognized nyemousing an unsupported
module size. Ensure that the size of memory modybeshave selected is supported.
Some motherboards will not support certain sizemodlules; in particular, 2 MB, 8 MB
and 32 MB modules areompositeand will not work in some machines. Consult your
motherboard manual.

Make sure that you have used the correct socketthdvboards have multiple sockets
and putting modules in the incorrect ones will nfeause problems. For example, most
Pentium motherboards have four SIMM sockets, wimake up two banks. If you put
the SIMMs in the middle two sockets then you has@dentally put memory into half of
the first bank and half of the second bank, andP@Gewill not boot. Putting the memory
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into the full second bank instead of the first wevdrk on many motherboards either (but
it will on some).

6) Check theechnology of the memoryou are using. Use the type of memory suitable for
the motherboard. Using unsuitable memory in somehimas can cause the memory not
to be recognized.

7) If you have an older motherboard, especially irB& dr earlier system, there is a chance
that your motherboard requirggnpersto be set when adding memory to the PC. If this
is the case then failing to change the jumpers raaylt in either the memory not being
detected.

8) There could be a motherboard problem. If doubleckimg all the settings and replacing
the memory does not fix the problem, there may bacamotherboard or a problem with
how it is configured.

9) There could be something wrong with the memory nexlthemselves. Note that bad
memory will often pass the BIOS memory test at limoé. If you can, try the modules in
another PC that uses the same kind of memory. uf yave performed all the checks
listed in the points above, and the memory doeswark in another PC, the memory
itself may very well be bad. Try to replace the neyrand see if the problem goes away.
The figures below illustrate the procedure for reing and inserting a memory module.
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Week 13
Objective:
Installation of Keyboard and Pointing devices

The Keyboard is an input device of computers. Kaybas also the primary way
to interact with a PC.

Types of Keyboards
Keyboards have changed very little in layout sitie@r introduction. In fact, the
most common change has simply been the naturaltemolof adding more keys
that provide additional functionality.

The most common keyboards classified based onuinder of keys are:

101-key Enhanced keyboard
104-key Windows keyboard
82-key Apple standard keyboard
108-key Apple Extended keyboard

Keyboards are available in various forms. The deffe: types of keyboards are:

1. Normal Windows compatible keyboard
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2. Multimedia Keyboard

This is a keyboard which is provided with some #&ddal or hot keys to
take advanatge of the internet.

3. Ergonomic Keyboard

This is a keyboard designed to keep the hands T A in
natural position that helps avoid repetitiye _ '_
stress injuries to the wrists A

=

4. Cordless Keyboards

These keyboards do not make use of any cord oe aaiinection. This
communicates the data using radio frequency armgbésated by a battery.
The distance at which the key board can be usagbisnd 15 feet.

5. Projection keyboards.

These are the latest types of keyboards. Thesgirdmal keyboards that
can be projected and touched on any surface. Thieoked watches your

fingers move and
translates that action into
keystrokes in the device.
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Troubleshooting Keyboards

A good Keyboard will have to be smooth keys andkway properly is a must
thing. Keyboard cleaning tips is very necessaryaibrof us who use computers.
We all get tension when any button of our Keybostidks and cannot work
properly as we like. Mostly this happened becadigkist or dirt in Keyboard. then
the Keyboard need cleaning. here some of Keybdaahing tips are listed which
is useful for all of us. this Keyboard cleaningdpiwill take you through cleaning
a Keyboard step by step. Proper cleaning and lativic makes the keyboard
performance smooth. There are many types of comgatdoards are available in

market.

Installing a Keyboard

The following steps explain how to install the kegid:

Step 1.ldentify the type of keyboard to be installedtné keyboard's cable has a
connector at the end that's a circular plug wighr, it will connect to a PS/2 port.
If the connector has a flat, rectangular plug,kégboard will connect to a USB

port. Figures below show a PS/2 and USB
connectors
F respectively.

PS/2 Connector USB Connector

Page 68 of 83 CS 211 CorngoPeripherals



Step 2.Power down your systenefore you begin the installation. Anytime yot
connecting a device to a computer system, it is todsave the power turned (
(with the exception ofiot-pluggable devices, such as a thumb drive or ¢
reader, which the system will recognize immedy after you plug it in, even
the system is running).

Step 3.
Locate the appropriate port in the |
(input/output) port cluster at the back of y
computer. Remember, PS/2 ports are circ with six

round pin holes, and USB ports are flat :
rectangularFigure below shows the poi

Step 4.Insert the keyboard connector into the correspapgdort. PS/2 and US
cables will fit into their corresponding ports omge way. If the plug doesn't sl
easily into the port with minimal force, dou-check that you're using the corr
orientation. The rectangular key in a PS/2 cabtikhline up with the rectangul
hole in the port. If the USB connector doesn't ilgeglide into the USB port, flif
the connector over and try again. The USB icor's branded into the connec
will usually face up. If the connector is not fity correctly, take care to not L
excessive force or you may damage the pins on 2ad¢e®hector

Step 5.With the connector in place, pov-up the system and let your oating
system load and detect the keyboi

Step6:0nce the keyboard is connected to your systemg tsarsually no othe
configuration necessary. However, with some motbertbs and USB keyboarc
you may have to enter the systeBIOS (Basic Input/Output Systerr; software

built into the system that controls certain rousis@d functions of the comput
including the keyboard) and enable USB keyboard®B legacy device suppc

To enable USB keyboard support, power up your systed press DELET (or
F1 or F2, depending on your BIOS type) to ente&@S. The specific option t
enable USB Keyboard suppcis found in the Integrated Peripherals section ¢

a subsection of Integrated Peripherals that's éab@nhChip PCI Device or P(
Devices. Gange the setting from Disabled to Enabled and ¢xdrthe syster
BIOS, making sure to save the changes. When thiemygstartsthe keyboard
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will be ready for use..

Kevyboard Cleaning

1. Switch off the computer and unplug the keyboard.
2. There is a removable cover on the bottom ofkéoard. open all the screws
and remove the cover of keyboard.
3. Take a air blower of vacuum cleaner and blowainen it. this will remove all
the dust from the keyboard.
4. Now make a keyboard map on paper so you knowendech key goes.
5. Carefully pry each key loose with a small screvat and place all these keys in
to a container. open wider keys properly which mmaye guide wires like space
bar, enter, caps lock and shift keys. Now cleamekey with a dishwasher or
rubbing alcohol with a soft cloth.
6. Now clean the rubber components and the plestier of keyboard.
7. Dry completely all the keys, rubber and plastigers.
8. Lubricate keys if needed.
9. Properly fit all the keys to the right placeuyman take the help of the paper
map. cover them and tighten the screws.
10. Connect the keyboard to the computer and @ computer.
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Week 14

Objective:

Installation of a Dial-up Modem
Procedure Steps:

1. Turn System Offand unjlug it.

2. If your modem is a conventional type that uses jarspo set the COM pc
and IRQ number, you need to configure the jumpesoraing to the
instructions in your modem manual. If your modenplisg and play (mos
newer ones are) then you do need to configure any jumpers ol

3. Select an open expansion
(shown above)preferably awa
from as many other componel
as possible.

4. Unscrew and remove the metal insert on the bathkeo$ystem case th
corresponds to this expansion s

Mounting
SR —-
Fpansion =T

skot cover —m-
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5. Insert the card into the expansion slot carefulgu may have to rock it
back and forth from front to back

to get it to go Figure belowshows a

modem card and insertion of the
card into the slot.

6. Secure the card by screwing it into place.
7. Connect one end of the phone cord to the backeoimihdem (in the "Wall"
or "Line" jack) and the other end to

the wall socket.

Included with your new modem should be a CD (ohaps a floppy diskette)
that contains the software the computer needs ¢ogmize and work with the
modem. This small utility program is calleddavice driver Most computers
come with preinstalled device drivers for a selattiof the most common
modems, but it's best to work with the software mmdem manufacturer
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provides, as it is specifically created to matchuryenodem. (It also may be
more up-to-date than that supplied with your corapstoperating system.)

8. When your computer starts up after the new modesrbkan installed, you
should see the Found New Hardware Wizard. Follairtistructions on
your screen, and the wizard will configure the caibep to work with the

new modem.

Insert the disc into the CD (or floppy) drive oruy@omputer when the

wizard prompts you to do so. When the installaittocomplete, the wizard

will ask you to restart your
computer.

10.If the Found New Hardware
Wizard doesn't start up, Follow th
steps given below (For Windows
XP)

&
=

a) Click Start -> Control Panel

-

Internet
[nternet Explorer

E-mail
Cutlook Express

‘, MSM Explorer

e Windows Media Flaver
E‘m Windows Movie Maker

@ Tour Windaws XP

Files and Settings Transfer
. Wizard

All Programs b

|;__} My Documents

i 5 My Recent Documents »

[__fj My Pictures

|_f7 My Music
gj My Computer

E—* Conkrol Panel

e Conrmect To
-t

Lié Printers and Faxes

\9/] Help and Support
p Search

7= Run...

@l Log OFf @| Shut Biown

b) Double click on the Printers and Other Haademvcon

# Control Panel

File Edit Wiew Favorites Tools  Help

L‘;@ Back @ - Lﬂ: p Search . iE' Folders ﬂ -

Address E} Control Panel

ﬂ" Control Panel

D
B» Swikch ta Classic Yiew

See Also

Appearance and
Themes

o
&

B 'windows Update
@) Helpand Support

@ Dther Contral Panel
Options. -

Network and Internet
Connections

R
'
&

Add or Remoye
Programs

7

e

Sounds, Speech, and
e J £

Audio Devices
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4 Performance and
Maintenance

Pick a category

28

Hardwate
L i

=9

STal

o

Printers and Dther

User Accounts

Date, Tire, Language,

', -and Regional Options

Accessibility Dptions

L3}

)
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c) Double click orPhone and modem Options

- Printers and Other Hardware

Fle Edit View Favorites Tools Help

@ Back - @ L‘E p Search E' Folder§ @w

Address B' Printers and Other Hardware

| .
& Printers and Other Hardware
L=

See Also
¥= Add Hardware

B Dl Pick a task...
@), sounds, Speech, and

- Audio Devices e . i
% F;Bwér Op-tions' E| ¥iew installed printers or fax printers

@ Syskem E| add a printer

Troubleshooters

or pick a Control Panel icon

@ Hardware

[2] Printing

2] Matworking

= ‘Game Controllers > Keyboard

i., _ Phone and Modem Options

b

Printers and Faxes %‘] ‘Scanners and Cameras

d) To inSta" anew Phone-and Modem Options mOdem’
click on the Modems — tab and
press the Add button | Dialing Rules | Moders | Advariced|

b The following modems are  installed.
Modem Attached To
Add... Remaoie Propettizs
[ oK d [ Cancel J Hpply
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e) Click Next

Add Hardware Wizard

Install Mew Modem
Do you want Windows to detect your modem? \?

£
[/

“windows will now by to detect pour moden. Before

"‘\) continuing, vou shauld;

1. If the modem is attached to pour
computer, make zure it iz umed on.

2. Qit-any programs that may be using
the modem.

Click Mest when pou are ready to continue.

| Dont detect my modem; | will zelect it from a lizt.

< Back ” NEHUQJ[ Cancel

f) Windows will now detect your modem.
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Add Hardware Wizard

Install New Modem P
Windows iz detecting moderns. $

Please wait whils Windows attempts to detect your moden.

Q\’ Thiz may take several minutes,

Checking
Statuz Finding and installing Plug & Play devices,
N
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g) Press Finish to complete the installation praced

Add Hardware Wizard

Install Mew Modem
tadem inztallation iz finished!

Your moderm has been zet up zuccezsfully.

|t wou want to change these settings, double-click the
Phore and Modem Dptions icon in Control Fanel, click the
Modems tab, zelect thiz modem, and then click Properties.

Finizh D

&

Note: By following the instructions above, you cistall the majority of the
modems that can be found in the market. Howeveroif any reason the
installation of your modem fails, you will have ¢tonsult the manual that came
with the modem for further
There is also a possibility that your modem gestailted automatically by your
O/S, since Windows XP uses the Plug and Play tdogyo

11. Set Up Your Modem

a) Click Start, Settings,

Tl - | Hele

gack » = - 4] | Qoeach uFdde F| 5 & [0S 0K |

instructions.

i

Control Panel and
select Dial-Up
Networking.

Page 76 of 83

| Address |31 DialUp etwolking

Zlieien
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MakeMews  eathink bednivon My Conneclion

DiaI_-Up Networking Connection

N <~ Connect To
Luce

Phar % | earlhiink berlnion ;!

User name: |ELN.-“be|tnimn

Password: | *******

[V | Save password
I™ Connect adomaticaly

Phone number: |1 775 2150020
Dialing from; Hew Location V| Bl Ficeii __I

Connect I Pioperties

11 objeci(z) selected |
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b) Select the icon labeled

Make New Connection. |Disingfues| Modems | Advanced

will need to name the
connection (the ISP
name, for instance) and
supply the ISP's dial-up
information, as well as
username and password
use with the ISP.

You

i TOSHIBA Software Modem Properties

_ Dnver
General

)

e

Resources F‘ﬁwer Management

Modem Ijiagnostics Advanced

TOSHIBA Software Modem
Device type: Modems

Aaere

PCl bus 0, device 31, function &

Manufacturer:
Location:
Device status
Thiz device is working propery.

ff you are having problems with this device, click Troubleshaoot to
start the troubleshooter.

[ Troubleshoot... ]

Device usage:

P N = T T |
| Use this device {enable) |

the
you

[ ok ][ cancel

C) you can set up the connection by opening the Iete@ptions Icon on the
Control Panel. When you select the Connectionsyab,will see a button
labeled Setup; clicking the button will guide yduadugh setting up your
connection. You will need some information from yd$P to do this,
including the phone number to call, the names efi8P's email servers, the
type of service, and your password for initial lngi
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Week 15
Objective: system installation procedure (printer)

Installing Printers

A Printer connected to the output port of a compistealled d_ocal Printer. and
then the computer can share this printer with atloarthe network. When the
printer is accesses by way of the network it isecbhNetwork Printer .

A computer can have several printers installed.ddvs designates one printer to
be thedefault printer.

The procedure for installing a printer is as folfow
1. Turn off the computer. If
necessary, remove any spacers

internal components of th
printer as shown in the figure.

2. Connect the printer cable to the port on the priageshown in figure.

IH(Hﬂm“ e T
(1

3. Connect the other end of the
printer cable to the parallel port at
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the backof the computer as shown in figt

4. Connect the power cable to the power connectohemtinter as shown

figure.

[
Iiiliﬂlﬂ!iﬂlllﬂl [

“ i
Hlﬁl({ﬂfﬂﬂlfﬂﬂ_ |

6. Switch on the power for the printer and coner.
7. After the computer boc-up, Click the Start button, point to Settings, and t

CI |Ck 1 Frinters

File Edt “iew Go Favorites Help

«.-r,@‘%

Hash EanxErd Up Cut Copy Pazte

g

Unda

A E]

Delete  Froperties

A ddress I Frinterz

|

e AGFAAcoU.
1000

Printers

This folder contains information
about your current printers and a
wizard to help you install new ones,

To get information about a printer
that's already installed, right-click
the printer's icon.

To install a new printer, click Add

Page 79 Of Printer to start the Add Printer

wizard.,

Select an item to view its
description.

HF Lazenlet 4
Plus

HF Calar
Lazenlet 5]

Printers. The
window
shown below
appears.
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Double-click Add Printer, and then click Next.

Click Local Printer or Network Printer as appropgieand then click Next.

Click the appropriate manufacturer and model faryarinter, and then click

Next

11. If you chose to install a local printer, click tberrect port and then click Next

12. Type a name for the printer (or accept the defaare), and then click either
Yes or No in the "Do you want your Windows-baseadgpams to use this
printer as the default printer?" area. Click Next.

13. To print a test page, click Yes. Click Finish

SRR

Sharing a printer between multiple computers

Users who have multiple computers in their hom&ork environment may wish

to share a printer with the other computers to hedwe on cost and for
convenience. Below are some of the ways you caresharinter on a network for
different types of setups.

Before setting up the printer to be shared on wardét you must decide what type
of setup you plan on doing. Below are the differgnies of setups and their
advantages and disadvantages.

1) Printer connected to a computer / server
2) Dedicated print server
3) Network printer

1) Printer connected to computer / server

Connecting a printer to a computer and sharingptitger from that computer is
the most common solution for sharing a printer bheeeaof the ease and price. The
primary disadvantage of this is that the computastnalways be on in order for
the printer to work. Although this solution may nbé the best solution for
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everyone it is usually the easiest and cheapesti@olfor sharing your printer
between all the computers on your network.

Below are steps for sharing your printer with eawhthe major Microsoft

Windows operating systems. For these steps to wotk must already have a
network setup at your home or office.

whn e

W

~No o

Setting up the printer to be shared on the network

Microsoft Windows 2000 / XP

Open the Windows Control Panel

Double-clickthe "Printers" or "Printers and Faxes" icon.

If you currently have a printer already installad the computer right click
the printer icon and click Properties. In the Praps window click the
sharing tab and make sure the printer is shared.

Once the printer has been shared on the compufetcsthe next section for
adding the shared printer on each of the compotesgur network

Microsoft Windows 95 / 98

Open the Windows Control Panel

Double-clickNetwork

In the Network window under the Configuration tdiglcthe File and Print
Sharing _button

In the File and Print Sharing Window check the ‘dnwto be able to allow
others to print to my printer(s)" option. Note:tlhie computer asks to restart
the computer after selecting this option make surestart

Click Ok and then Ok again to close out of the NekwWWindow.

Once back in the Control Panel double-click prisiter

If you currently have a printer already installad tbe computer right click
the printer icon and click Properties. In the Praps window click the
sharing tab and make sure the printer is shared.

Once the printer has been shared on the compufpetcsthe next section for
adding the shared printer on each of the compotegour network.

Adding the shared printer
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Microsoft Windows 2000 / XP

Open the Windows Control Panel

Double-clickthe "Printers" or "Printers and Faxes" icon.

Double-click the "Add a printer" icon.

Once in the Printer Wizard click the Next buttorgtd started.

Select either "A network printer, or a printer attad to another computer"
or "Network Printer" and click Next. This option ifferent in Windows
2000 and Windows XP.

6. Type the name of the printer's network addresss Wil be the name of the
computer and then the name of the printer. For @lanif the computer on
our network was called "Ravi" and our printer wafied "hp" the network
path for our printer would be\\Ravi\hp", if you are adding the printer on a
Microsoft Windows XP computer you can click the ®e® icon to browse
your network and locate the printer.

Once the path has been typed in click Next.

If the printer was located over the network Windahisuld either install the
printer or you may be required to install the drsvéor that printer on the
computer before completing the installation.

arwnNE

© N

Microsoft Windows 95 / 98

Open the Windows Control Panel

Double-click Printers

Double-click the "Add a printer" icon.

Click Next to start the Add a printer wizard.

Select Network Printer and click Next.

Type the network name of the printer. This willthe name of the computer
and then the name of the printer. For exampleh& tomputer on our
network was called "hope" and our printer was callg" the network path
for our printer would be:\\Ravi\hp", or click the browse icon to browse to
the location of the printer.

7. If the printer was located over the network Windahkisuld either install the
printer or you may be required to install the drsvéor that printer on the
computer before completing the installation.

oGk wNE

2) Dedicated print server
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If we do not wish to have a computer always turoecand maintained you may
want to get a hardware print server. A print seesmgbles you to connect a small
network appliance to your network and connect gaci printers to it.

3) Network printer

Some printers, often high-end printers have thalgidify to connect directly to a
network or have hardware installed into them thaabdes the printer to be
connected to the Network. If your printer suppotiiss option and has the
necessary hardware you should be able to conneciptimter directly to the
Network and have it detected by the computers.
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