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About this Guide
Skill India is a mission to skill the youth of India so that they are suitably employed and help to carry our
great nation forward. This book aims to upgrade skills of Television technicians and engineers, supervisors and managers working in organized or unorganized sectors in After Sales service, production or
quality control and can be used as a hand book.
This book has been especially written as per QP ELE/Q3101 and as per NOS prepared by ESSCI and
NSDC under Ministry of Skill Development and Enterpreneurship.
Having worked in the Consumer Electronics ﬁeld since long, I am aware of the diﬃculties faced by such
technicians. So, Basic Electronics has been explained in a simple and easy to understand language.
This book has been divided into chapters. We take up the concepts of Physics, Basics of Electricity, Semi
Conductors. We then take the student through signal transmission and reception.
After going through these chapters, one can easily understand working principles of TV and LCD / LED
TVs, their installation and demonstration and ﬁnally their trouble shooting.
As per QP, we have also included chapters on Soft Skills and Communication Skills as in today’s competitive environment, soft skills play a major role in After Sales Service.
As per QP, more emphasis in this book is on practical learning and doing along with the theory. We
strongly warn that no attempt should be made by any one to try repair of any CRT or LCD / LED TV or
any electronic gadget only by reading this book. This is only a guide book and the student should try
repair only after doing a certiﬁed course from any authorized Training Partner with NSDC or any other
certiﬁed Training Agency and under the watchful supervision of a certiﬁed Trainer
Author
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1. Introduction
Unit 1.1 - Introduction to the course
Unit1.2 - What you will learn
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Explain scope of the course
2. Explain expected outcome from the course
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UNIT 1.1: Introduction to the Course
Unit Objectives
At the end of this unit you will be able to:
1. Explain scope of the course

This Participant handbook is designed as a stand-alone reference manual for technicians working in the
Television industry. It begins with basics of electrical and electronics theory and ends up in giving a overview and repairing techniques of CRT and Flat panel based Television system with the safety guidelines. As
the industry is increasingly ﬁnding that Soft Skills and Communication skills are also very important along
with hard skills, these have also been covered in this book. Tips on how to troubleshoot common problems are also provided. These lessons are primarily text-based with some illustrations.This handbook may
be used either on its own or as an integral part of a classroom course including practical work to enable
the student to progress to assessment and certiﬁcation. We hope you and your career beneﬁt greatly
from this handbook and associated training course.
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UNIT 1.2: What you will learn
Unit Objectives
At the end of this unit you will be able to:
1. Explain what should be expected for the course

You will learn after going through this course
1. Basic Electronics-Working of resistance, inductance, capacitance, diode, transistors, FET and MOSFET
2. Understand theory behind Television working.
3. Installation of Television at appropriate location
4. Servicing or Faultfinding and repair of CRT and Flat panel Television system
5. Understanding the safety requirements before installing
6. Interact with Customer in a friendly way-Soft and communication Skills
7. Interacting with superiors and understanding the company policies- Soft Skills and Communication Skills
8. Documentations and its importance
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2. Basics of Electrical
and Electronics Theory
Unit 2.1 - Fundamentals of Electricity
Unit 2.2 - Current, Voltage and Power
Unit 2.3 - Circuits in Series and Parallel
Unit 2.4 - Ohm’s Law, Kirchoﬀ’s Law
Unit 2.5 - Passive and Active Devices
Unit 2.6 - Passive Devices- Resistors, Capacitors, Inductors
Unit 2.7 - Active Devices- Diodes, Zeners, Transistors and
Integrated Circuits, CRT, LED or LCD display
Unit 2.8 - Know your Tools

ELE/Q3101
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Explain fundamentals of electricity
2. Explain series and parallel circuit
3. Calculate resistance, voltage and current in series and parallel circuit
4. Describe Ohm’s and Kirchoﬀ’s law and understand its application
5. Explain various types of active components and its application
6. Explain various types of passive components and its application
7. Identify and Operate various tools and equipments
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UNIT 2.1: Fundamentals of Electricity
Unit Objectives
At the end of this unit you will be able to:
1. Describe electricity
2. Explain how electricity works

What is electricity:
Electricity is the ﬂow of moving electrons. When the electrons ﬂow it is called anelectrical current. To
understand why electrons ﬂow you need to understand that atoms can lose electrons by rubbing against
another material.
How does the electricity work:
A current of electricity is a steady ﬂow of electrons. When electrons move from one place to another,
round a circuit, they carry electrical energy from place to place like marching ants carrying leaves. Instead
of carrying leaves, electrons carry a tiny amount of electric charge
How many electrons will ﬂow in 1 amp?
Current ﬂows from negatively charged material to positively charged material and is essentially the
number of electrons per second that are carried through a conductor. Current is measured in units of
amps. 1 amp = 1 coloumb/sec = 6.2 x 1018 electrons per second
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UNIT 2.2: Current Voltage and Power
Unit Objectives
At the end of this unit you will be able to:
1. Explain what is current, voltage and power
2. Explain series and parallel circuit

2.2.1: Current, Voltage and Power:
• Electricity is the ﬂow of electric charge. We can describe the ﬂow of electric charge in several ways.
These include the quantities Current,Voltage and Power.
• Current (I) is the rate of ﬂow of Charge, such as electrons. Current is usually thought of as moving in the
direction of positive charge, so from the positive power supply to the negative. However, since in metals
it is electrons that carry electric charge, the actual ﬂow is opposite to the way in which we think of it.
I=dq/dt
• Current: It is the amount of Charge, Q that passes a point in a set time, t. So, we say it is the rate of ﬂow
of charge. Current is measured in Amps (A), and charge is measured in Coulombs (C).
• Voltage (V) or Potential Diﬀerence (P.D.) is a measure of the Energytransferred per Charge Carrier
between two points.
V=E/Q
• Voltage is the Energy E per Charge Q. Voltage is measured in Volts (V), which is deﬁned as one Joule per
Coulomb. Voltage can be deﬁned in base units as Kgm2s-3A-1.
• Power (P) is the rate of Energy transfer. It is measured in watts (W), where one watt is deﬁned as one
Joule per Second. Hence watts can be expressed in base units as Kgm2s-3
• Power P=Energy/Time
• 1W=1 Joule/Second
• From this deﬁnition of Power, we can substitute the algebraic deﬁnitionsabove to produce a variety of
other formulae, including 'Power = Current × Voltage'
P=I*V
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• Ohm's Law states that “ Current ﬂowing in a conductor is directly proportional to the voltage applied
across the conductor subject to following conditions
1. Temperature remains constant
2. This equation applies to both Alternating and direct Currents
3. It does not apply to certain semiconductors like Tunnel diode which works on Negative Resistance.
•
•
•
•
•
•
•

It is written as : Vα I
When we remove the proportional sign, we get,
V=I*R
Voltage = Current × Resistance'. R is a constant.
Here V is in Volts
I is in Amperes
R is in Ohms
Power: Its equation is :
P=V*I

•
•
•
•

We can also write above equation as
P=I*R*I
Or P =I*I*R=I²R
We use this equation to ﬁnd out power losses like :Heat losses in a circuit. We can also write this
equationas

P=( V²/R²)*R=V²/R
Example 1:
Find Resistance when V=220 Volts, I=2 Amperes
Solution 1: R=V/I
=220/2=110 Ohms
Example 2: Find Heat Loss in a light bulb where V=220V, I= 0.25 Amperes
Solution: Heat Loss=V*I=220*0.25=220*( ¼)=55W
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UNIT 2.3: Circuits in Series and Parellal
Unit Objectives
At the end of this unit you will be able to:
1. Calculate resistance and voltage in series and parallel circuit

2.3.1: Resistance in Series:
Resistance in Series:
R=R1+R2+R3+--------Where R1, R2, R3 are connected in Series
Example: R1 is 10 Ohms, R2 is 100 Ohms and R3 is 1000 Ohms
R=10+100+1000=1110 Ohms or 1.11K

Series
1

R1

2

+

R2
-

4

3

R3

Fig: 2.3.1.1 Resistance in Series
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Resistance in Parallel:
1/R=1/R1+1/R2+1/R3+-------Example:
R1 is 100 Ohms and R2 is also 100 Ohms
I/R=1/100+1/100=2/100=1/50
So R=50 Ohms

Parralel
1

2

3

4

+

R1

R2

R3

-

8

7

6

5

Fig: 2.3.1.2 Resistance in Parallel

Voltage in Series:
• The total voltage of several voltage sources or voltage drops in series is their sum.
• VT = V1 + V2 + V3 +...
• VT - the equivalent voltage source or voltage drop in volts (V).
• V1 - voltage source or voltage drop in volts (V).
• V2 - voltage source or voltage drop in volts (V).
• V3 - voltage source or voltage drop in volts (V).
Voltage in Parallel:
• Voltage sources or voltage drops in parallel have equal voltage.
• VT = V1 = V2 = V3 =...
• VT - the equivalent voltage source or voltage drop in volts (V).
• V1 - voltage source or voltage drop in volts (V).
• V2 - voltage source or voltage drop in volts (V).
• V3 - voltage source or voltage drop in volts (V).
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• For electrical circuit with resistors (or other impedance) in series, the voltage drop Vi on resistor Ri is:
• Vi=Vt.Ri / ( Ri+Rj+Rk ), where Ri, Rj and Rk are three resistances in series in a circuit and Vt is the Total
Voltage in the circuit.
Example:
• If Vt=12 V
• Ri=2 Ohm
• Rj=4Ohm
• Rk=6 Ohm
• Then Vi=( 12*2 )/ 12=2 Volts
• Vj=( 12*4 )/ 12=4 Volts
• Vk=12*6/12=6 Volts
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UNIT 2.4: Ohms’ Law and Kirchoﬀ’s Law
Unit Objectives
At the end of this unit you will be able to:
1. Explain Ohms law and its application in calculating Voltage, Resistance and Current
2. Explain Kirchoﬀ’s current law (KCL)
3. Explain Kirchoﬀ’s voltage law (KVL)

2.4.1: Ohm’s Law:
GS Ohm discovered a law which tells us the relation between Voltage and current in a conductor. It applies
equally to AC and DC subject to certain limitations.
It states that if there is a conductor with a potential diﬀerence of V Volts between its two terminals and a
current I Amperes ﬂows in the conductor, then the current is directly proportional to the potential diﬀerence and is shown as :
VαI , subject to the condition that temperature remains constant .
Thus V=I*R
Where R is a constant and is called Resistance and is depicted by ‘’R’’. Its SI unit is Ohm while current I is
in Ampere and potential diﬀerence V is in Volts.
resistance increases with increase in temperature such that Rt=R0( 1+αt ).
Example:
If Voltage=220 Volts and Current is 2 Amperes, Resistance R is R=V/I
R=220/2=110 Ohms
The other limitation to this law is that this law does not apply to certain semi conductors which show
negative resistance charcterstics
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2.4.2: Direct and Alternating Currents:
Current is also deﬁned as Rate of ﬂow of charge. It can be shown as I=Q/T
Or di=dq/dt
If the current ﬂows in one direction only, it is called Direct Current. We get it from DC Generators, cells,
batteries or we rectify AC to get DC and use in Electronic Circuits.

2.4.3: Alterating Current:
It is so called because in it ﬂow of electrons changes directions.

DIRECT CURRENT
(DC)
1

1

ALTERNATING CURRENT
(AC)
1

1

Fig: 2.4.3.1 Alterating Current

Kirchoﬀs Laws:
Current Law (KCL)
The total current entering a junction will be equal to the total current leaving the junction. So, the algebraic sum of all currents entering and leaving a node must be equal to zero, I outgoing +I incoming=0.

Fig: 2.4.3.2 Current Law (KCL)
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It can be read as :
Total current entering a junction=Total current leaving a junction

Kirchhoff’s Voltage Law, KVL
R1

1

+

3V

+

-

R2

2.2 k

3.7 k

2

VR1 -

-

R3

1.0 k

-

3

VR2 +

VR3

-

VR4

+

+

0

Fig: 2.4.3.3 Kirchhoﬀ’s voltage law, kvl
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UNIT 2.5: Passive and Active Devices
Unit Objectives
At the end of this unit you will be able to:
1. Explain concept of Active components
2. Explain concept of passive components

2.5.1: Passsive Devices:
Passive devices are those devices or components which do not require external source for their operation.
Example:
For example, a Diode needs 0.3 0r 0.7 V to operate but resistances do not require any such voltage for
operation. I.e., when we connect a resistor to the supply voltage, it starts work without any speciﬁc
voltage. So, these are components which store or maintain energy in the form of Voltage or Current.
Active Components:
These devices or components require external source for their operation and these are called Active
Components.
For Example: Diode, Transistors, SCR, IC, FET, MOSFET etc.
Example: As we know that Diode is an Active Component, so it requires an External Voltage for its operation.
The reason is that If we connect a Diode in a Circuit and then connect this circuit to the Supply voltage.,
then Diode will conduct the current only if the supply voltageis 0.3 V (In case of Germanium) or 0.7V(In
case of Silicon). So, Active Components are :
Those devices or components which produce energy in the form of Voltage or Current are called as Active
Components.
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UNIT 2.6: Passive Devices-Resistor, Capacitor, Inductor
Unit Objectives
At the end of this unit you will be able to:
1. Explain concept of resister, capacitor and inductors
2. Calculate resistance of resister based on colour coding
3. Calculate inductance in series and parallel circuit
4. Calculate capacitance in series and parallel circuit
5. Explain various types of capacitor and its application

2.6.1: Resistor or Resistance:
Resistor or Resistance:
The resistance may be available from 1 Ohm or even less to several Meg Ohms. It is therefore important
to have a code so that by seeing the code a technician may be able to ﬁnd the value of the resistor. We
have here given a Table for these codes:
Resistance Codes:
Colour First Letter

Colour

Code

B

Black

0

B

Brown

1

R

Red

2

O

Orange

3

Y

Yellow

4

G

Green

5

B

Blue

6

V

Violet

7

G

Grey

8

W

White

9

Tab: 2.6.1 Resistance Codes
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The method to memorise the code is ‘’ BB ROY of Great Britain had a Very Good Wife.’’ If there are 5 bands
on the resistor, its value can be found as follows:
Ist colour band from left: Value to be taken from the above table.
2nd colour band from left :Value to be taken from above table.
3rd colour band from left :Value to be taken from the above table.
4th colour band from left: is the Multiplier ( 10 to the power )
5th colour band : It is for Tolerance as under:
Silver 5%
Gold 10%
No colour or body colour 20%

Fig: 2.6.1.1 Resistor Colour Code
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Examples:
Example #1

A resistor colored Yellow-Violet-Orange-Gold would be 47 kΩ with a tolerance of +/- 5%.

Example #2

A resistor colored Green-Red-Gold-Silver would be 5.2 Ω with a tolerance of +/- 10%.

Example #3

A resistor colored White-Violet-Black would be 97 Ω with a tolerance of +/- 20%. When you see only
three color bands on a resistor, you know that it is actually a 4-band code with a blank (20%) tolerance
band.
Example #4

A resistor colored Orange-Orange-Black-Brown-Violet would be 3.3 kΩ with a tolerance of +/- 0.1%.
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Example #5

A resistor colored Brown-Green-Grey-Silver-Red would be 1.58 Ω with a tolerance of +/- 2%.

Example #6

A resistor colored Blue-Brown-Green-Silver-Blue would be 6.15 Ω with a tolerance of +/- 0.25%.
Thus, knowledge of colour code helps us in ﬁnding the value of the resistance and it is very useful in TV
repair.
Domestic Wiring:
In a series circuit, if one component is open, the circuit breaks and there is no current ﬂow. It is because
in Series, same current ﬂows while in Parallel, there are branches and so current is divided while Voltage
remains same.
This principle is used in Domestic wiring. The wiring is done in Series so that if one appliance becomes
defective ( open circuit ) because of any reason, the current in other house hold appliances is not interrupted.
Inductance:
Inductance is the characteristic of a device which resists change in the current through the device. Inductors work on the principle that when a current ﬂows in a coil of wire, a magnetic ﬁeld is produced, which
collapses when the current is stopped. The collapsing magnetic ﬁeld produces an electromotive force
which tries to maintain the current. When the coil current is switched, the induced EMF would be
produced in such a direction, so as to oppose the build-up of the current.
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The unit of inductance is Henry. An inductance of one Henry will induce a counter emf (electromotive
force) of one volt when the current through it is changing at the rate of one ampere per second. Inductances of several Henries are used in power supplies as smoothing chokes, whereas smaller values (in the
milli-or micro- Henry ranges) are used in audio and radio frequency circuits.
It is a coil. The symbol is L and unit is Henry. But as this unit is very large for practical purposes, we use Milli
and Micro Henry.
Coil in Series: If L1 and L2 are connected in series the equivalent inductance L is given as:

2

1st Band red
2nd Band voilet

7

10 +
_ 5%

Tolerance gold
Multiplier brown

A 270 µH Inductor
27 X 10 µH with a tolerance rating of_5%
Fig: 2.6.1.2 Colour Coding

L=L1+L2
Coil in Parallel: If L1 and L2 are in parallel, L is given as
1/L=I/L1+1/L2

Fig: 2.6.1.3 Inductor Package
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Capacitance:
A capacitor, like a resistor, is also a passive component, which can be used to store electrical charge.
Capacitors ﬁnd applications in electrical and electronics ﬁelds as:
• Ripple ﬁlters in power supplies;
• Tuning resonant circuits, oscillator circuits;
• Timing elements in multi-vibrators, delay circuits;
• Coupling in ampliﬁers;
• De-coupling in power supplies and ampliﬁers; and
• Spark suppression on contacts on thermostats and relays.

Fig: 2.6.1.4 Capacitor color code

A capacitor (also called a ‘condenser’) consists of two facing conductive plates called electrodes, which
are separated by a dielectric or insulator. The dielectric can be made of paper, mica, ceramic, plastic ﬁlm
or foil. To make a practical capacitor, a lead is connected to each plate or electrode. The charge Q which
can be stored in a capacitor, when connected to a voltage V across it, is given by: Q = CV
A capacitor has two conductors separated by an insulator. The conductors can be charged by conecting
them to the two terminails of a cell or battery. If Q is the charge on one of the conductors ( total cahrge
being zero ), Electric ﬁeld in region between conductors is directly proportional to the charge Q. The
relation is:
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QαC
Or Q=CV
Or C=Q/V
Where C is a Constant and its unit is Farad. Unit of Charge Q is Coloumb and unit of Voltage V is Volts.
Capacity C depends on the shape, size and distance of the two conductors. It also depends on the insulator or di electric used to separate the two conductors. Capacitors are very important in Electronics and
depending on application various types of capacitors like Electrolytic, Paper etc are used
Types:
1. Polarised eg Electrolytic
2. Non Polarised eg ceramic, polyester, mica, teﬂon

Fig: 2.6.1.5 Polarised Capacitor

Fig: 2.6.1.6 Non Polarised Capacitor
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Applications:

Fig: 2.6.1.7 Overlapping Applications of Capacitor Types

Fig: 2.6.1.7 Overlapping Applications of Capacitor Types

Circuit Symbols
Capacitor

Capacitor
Polarised

Variable
Capacitor

+

Fig: 2.6.1.8 Circuit Symbols

Fig: 2.6.1.9 SMD Capacitor
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When in Parallel:
C=C1+C2
When in Series:
1/C=1/C1+1/C2
Its unit is Farad. But this being very large, smaller unit Micro Farad is used and its symbol is MF or µF
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UNIT 2.7: Active devices: - Diodes, Zeners, Transistors and
Integrated Circuits, CRT, LED or LCD display
Unit Objectives
At the end of this unit you will be able to:
1. Explain concept of Diodes, Transistors, Integrated Circuits, CRT, LED and LCD
2. Explain various types of diodes their symbol and application
3. Explain various types of Transistors and its application
4. Explain various types of integrated circuit and its characteristics

2.7.1: Active Devices:
Active Devices:
There are some elements which are insulators but when they are doped with some impurity, they start
showing conduction. So, they are called Semi Conductors and these semiconductors have propeIled the
growth of Electronics. Eg Silicon, Germanium etc. When they are doped, there is excess of electrons or
holes due to which conduction takes place. The characteristics of some semiconductors are shown in
following table:
Semiconductor

Ge
Si
GeAs
Al-Si junction

Junction
forward voltage

Electron mobility
m/s@25degree C

Hole mobility

0.27
0.71
1.03
0.3

0.39
0.14
0.85

0.19
0.05
0.05

m/s @25 degree
C

Max junction
temp. degree C

70 to 100
150 to 200
150 to 200
150 to 200

Tab: 2.7.1 Resistance Codes

Active Components:
These alter the behavior in a circuit eg they can rectify, detect, amplify a signal. Diode, Transistor, Integrated Circuits, FET and MOSFET are examples of Active Components.
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Diode:
It is a one-way valve. It allows current in one direction only. These diodes are made from semiconductors
like germanium, silicon etc. Many electronic devices are made using Si and Ge. The most basic device is
diode. It is a two terminal P-N junction device. P-N junction is formed by bringing a P type material in
contact with N type material. When a P-type material is brought in contact with N- type material electrons
and holes start recombining near the junction. Due to this no charge carriers are left at the junction which
is called depletion region

Fig: 2.7.1.1 Diode

Diode can operate as:
Forward Biased :

Cathode

Anode

Current

Fig: 2.7.1.2 Diode Operate Forward Biased
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Here it allows current. Forward Voltage for Si is 0.7V and for Ge it is 0.3 V. In Si diodes there is a dark band
on one corner which means it is cathode and the other side is anode.
Reverse Biased:

Fig: 2.7.1.3 Reverse Biased

It does not allow current. In silicon diode the dark band in a corner indicates the cathode terminal and the
other terminal is anode. Generally diodes are used as reverse polarity protector and transient protector.
Some of the diodes are as under
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1. Small Signal Diode:
It is used in high frequency and very low current applications like as in radios and televisions etc. Cathode
terminal edge is marked with black or red color. Current and power are very low. Maximum is nearly
150mA and 500mW.
2. Large Signal Diode:
This has large PN junction layer. It is mainly used in battery charging devices like inverters. In these diode’s
forward resistance is in Ohms and the reverse blocking resistance is in mega Ohms. Since it has high
current and voltage performance it is used to suppress high peak voltages.
3. Zener Diode:
Zener diode is just like an ordinary PN junction diode but operated in reverse biased condition. But
ordinary PN junction diode connected in reverse biased condition is not used as Zener diode practically. A
Zener diode is a specially designed, highly doped PN junction diode.

Fig: 2.7.1.4 Zener Diode

Shown above is a PN diode connected in Reverse Bias.

Symbol
Cathode
(K)

or

Anode
(A)

Fig: 2.7.1.5 Diode in Reverse Bias
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When a zener diode is connected across a voltage source, and the source voltage is more than zener
voltage, the voltage across a zener diode remains ﬁxed irrespective of the source voltage. Although at that
condition current through the diode can be of any value depending on the load connected with the diode.
That is why zener diode is mainly used for controlling voltage in diﬀerent circuits.
4. Light Emitting Diode (LED):

Conventional current flow

+
Anode
(A)

OR

+

Cathode
(K)

-

Fig: 2.7.1.6 Light Emitting Diode

It converts electrical energy to light energy. It is used in traﬃc signals, camera ﬂashes.
Transformer:
• Transistor is made up of words “Transfer” and “Resistor”. It means input signal is transferred from a low
resistance circuit to a high resistance circuit. This transistor is made up of semiconductors. Silicon (Si)
and Germanium (Ge) are some examples of semiconductors. This is also called ‘’ BJT “ or Bipolar
Junc-tion Transistor.Now, why this is called junction transistor? The answer lies behind the construction.
We already know what is p - type and n - type semiconductors.
In this type of transistor any one type of semiconductors is sandwiched between the other type of
semi-conductor. For example, an n - type can be sandwiched between two p - type semiconductors or
similar-ly one p - type can be sandwiched between two n - type semiconductors. These are called p - n p and n - p - n transistors respectively. This is called junction transistor because there are two junctions
of diﬀerent types of semiconductors, . It’s called “bipolar” because the conduction takes place due to
both electrons as well as holes.
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Emmitor

Base

Collector

Emmitor

Base

Collector

Fig: 2.7.1.7 Transistors

Bipolar junction transistor is a three terminal semiconductor device having two p-n junctions. It is able to
amplify or “magnify” a signal and is a current controlled device. The three terminals of the BJT are the
base, the collector and the emitter. When a signal of small amplitude is applied to the base, we get ampliﬁed signal at the collector of the transistor. This is the ampliﬁcation provided by the BJT. Note that it does
require an external source of DC power supply to carry out the ampliﬁcation process. The basic diagrams
of the two types of bipolar junction transistors mentioned have been shown in above ﬁgure.
Bipolar junction transistor is a three terminal semiconductor device having two p-n junctions. It is able to
amplify or “magnify” a signal and is a current controlled device. The three terminals of the BJT are the
base, the collector and the emitter. When a signal of small amplitude is applied to the base, we get ampliﬁed signal at the collector of the transistor. This is the ampliﬁcation provided by the BJT. Note that it does
require an external source of DC power supply to carry out the ampliﬁcation process. The basic diagrams
of the two types of bipolar junction transistors mentioned have been shown in above ﬁgure.

Fig: 2.7.1.8 Transistors Types
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BJT
PNP Transistor

NPN Transistor

E
B

C
B

C

JFET
P Channel

E

N Channel

D
G

D
G

S

S

Fig: 2.7.1.9 Transistors

Transistors in a Circuit:
They can be used in following conﬁgurations in a circuit depending upon the design and circuit requirements:
Common Base:
They can be used in following conﬁgurations in a circuit depending upon the design and circuit requirements:
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Common Collector:

Common Emitter:

Fig: 2.7.1.10 Transistors Circuit
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Power Transistors:
• The junctions of the power transistors have comparatively larger areas than small signal transistors and
have the following characteristics:
• Forward resistance values are generally lower than those for small signal silicon transistors. Similarly,
they have lower reverse resistance values.
Power transistors are usually mounted on the heat sinks or heat radiators. They are sometimes mounted on the chassis using silicone grease to increase heat transfer

Darlington Transistors:
• A Darlington is a special type of conﬁguration usually consisting of two transistors fabricated on the
same chip or at least mounted in the same package. Darlington pairs are often used as ampliﬁers in input
circuits to provide a high input impedance. Darlingtons are used where drive is limited and a high gain,
typically over 1000, is needed. In this conﬁguration the emitter base junctions are connected in series
and the collector terminals are connected in parallel. A Darlington conﬁguration behaves like a single
transistor where-in the current gains (hfe) of the individual transistors it is composed of are multiplied
together and the base-emitter voltage drops of the individual transistors are added together.

Darlington pair

C

C
B
TR1

B

C

E

TR2

B
E

E

Fig: 2.7.1.11 DarlingtonTransistors

Field-eﬀect Transistors:
• Field-eﬀect transistors, like bipolar transistors, have three terminals. They are designated as:
• Source, drain and gate,
• Which correspond in function to
• The emitter, collector and base
• Of junction transistors.
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Power Transistors:
• In normal junction FET operation, the gate source voltage reverse-biases the pn junction, causing an
electric ﬁeld that creates a depletion region in the source- drain channel. With the input (gate-source)
circuit reverse biased, the FET presents a high impedance to its signal source. This is in contrast to the
low impedance of the forward-biased junction bipolar transistor base-emitter circuit. Since there is no
input current FETs emit less noise than junction transistors.
• MOSFET transistors, including those in the CMOS integrated circuits, are ‘Enhancement Mode’ type
devices. With zero gate-to-source bias, these devices are oﬀ, and are increasingly turned on by the
application of increasing gate-to- source bias (positive for n-channel, negative for p-channel).
Field Eﬀect Transistor:
• FETs can be described as majority-charge-carrier devices, in which the current is carried predominantly
by majority carriers, or minority-charge-carrier devices, in which the current is mainly due to a ﬂow of
minority carriers.[2] The device consists of an active channel through which charge carriers, electrons
or holes, ﬂow from the source to the drain. Source and drain terminal conductors are connected to the
semiconductor through ohmic contacts. The conductivity of the channel is a function of the potential
applied across the gate and source terminals.
The FET's three terminals are:[3]
• Source (S), through which the carriers enter the channel. Conventionally, current entering the channel
at S is designated by IS.
• Drain (D), through which the carriers leave the channel. Conventionally, current entering the channel at
D is designated by ID. Drain-to-source voltage is VDS.
• Gate (G), the terminal that modulates the channel conductivity. By applying voltage to G, one can
control ID.

Fig: 2.7.1.12 An n-type MOSFET
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All FETs have source, drain, and gate terminals that are like the emitter, collector, and base of BJTs. Most
FETs have a fourth terminal called the body, base, bulk, or substrate. The names of the terminals refer to
their functions. The gate terminal may be thought of as controlling the opening and closing of a physical
gate. This gate permits electrons to ﬂow through or blocks their passage by creating or eliminating a channel between the source and drain. Electron-ﬂow from the source terminal towards the drain terminal is
inﬂuenced by an applied voltage. The body simply refers to the bulk of the semiconductor in which the
gate, source and drain lie. Usually the body terminal is connected to the highest or lowest voltage within
the circuit, depending on the type of the FET.
Integrated Circuit:
Packages for digital ICs generally fall into three categories, which are delineated below:
Metal Case TO Type Packages:
In these, all the pins are in a circle and are numbered in counter clock-wise direction when viewed from
the bottom. The pin closest to the orientation tab has the highest number. The most commonly used
metal packages are TO-73 (12 leads), TO-99 (8 leads) and TO-101 (12 leads).
Dual-In-line Packages (DIL or DIP):
They have all leads arranged in two parallel lines. The most common package is T- 116, which has 14 pins.
Another most common package is a 16-pins DIP, which has the same overall dimensions as that of 14- pinDIP.
Flat Packages:
They are smaller than the TO-16 packages and therefore allow higher packing density. They can be assembled on both sides of a PCB. They are preferred for use in military equipment
Manufacturer’s Codes:
Manufacturers often introduce their own types, for commercial reasons, or to emphasize that the range
belongs to a special application. Some common brand speciﬁc preﬁxes are:
• TIS = Texas Instruments, small signal transistor (plastic case)
• TIP = Texas Instruments, power transistor (plastic case)
• MPS = Motorola, low power transistor (plastic case)
• MRF = Motorola, HF, VHF and microwave transistor
• RCA = RCA.
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IC Protector
The IC Protector (ICP) is an overcurrent protection device having stable and high-speed circuit tripping
characteristics which enable these devices to shut oﬀ the circuit quickly and safely. This quick shut-oﬀ
response protects valuable semiconductor devices and circuits from common load short-circuit failures.
Features:
• Precise and Extremely Stable Cut-oﬀ Characteristics
• Small Internal Resistance with Low Voltage Drop
• Non-ﬂammable
• Compact
Applications:
• Overcurrent Protection
Maximum
Rated Voltage
(Volts

Maximum
Typical Internal
Operating
Rated Current
Resistance
Temperature
(Amps)
(Ohms)
(°C)

Storage
Temperature
(°C)

0.4

0.220

-55 to +125

-55 to +125

50

0.6

0.135

-55 to +125

-55 to +125

"F" Type

50

0.8

0.100

-55 to +125

-55 to +125

15008E

"F" Type

50

1.0

0.070

-55 to +125

-55 to +125

15009E

"F" Type

50

1.5

0.042

-55 to +125

-55 to +125

15019E

"N" Type

50

0.25

0.350

-55 to +125

-55 to +125

15020E

"N" Type

50

0.4

0.220

-55 to +125

-55 to +125

15021E
15022E

"N" Type
"N" Type

50
50

0.6
0.8

0.135
0.100

-55 to +125
-55 to +125

-55 to +125
-55 to +125

15023E

"N" Type

50

1.0

0.070

-55 to +125

-55 to +125

NTE Type
Number

Case Style

15005E

"F" Type

50

15006E

"F" Type

15007E

Tab: 2.7.1.2 Resistance Codes

"N" Type

"F" Type
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TransistorType Numbers
Ø Overtheyears, manufacturers haveissued thousands ofseparate transistortypenumbers. Many are now
not used. Someof thecommon numbers / types are :
Ø JointElectronDevice EngineeringCouncil(JEDEC)
Ø The transistor markings inthiscase takethe followingform:Digit,letter,serial number,(suﬃx),
Ø where theletteris always‘N’,theserial numberruns from100to 9999and tells nothing aboutthetransistorexceptits approximatetimeof introduction.The (optional)suﬃx indicatesthegain (hfe,orB). For example:
Ø A =lowgain

B=medium gain

Ø C= highgain

No suﬃx = ungrouped(anygain)

Ø Examples:2N904, 2N3819,2N2221A.
Ø Thedatasheetsgiveinformationon theactualgainspreadand groupings. The reasonfor gaingroupingis
thatthe lowgain devicesare usually cheaperthan the high gaindevices

Fig: 2.7.1.13 Basic Electrical Symbols
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Fig: 2.7.1.14 Electric and Electronic Symbols

CRT, LCD or LED Display
To show the picture, we need a display. It is like if I write on a white board, I have to write with a marker
of a dark colour. Also, there should be light either on the board or in the room because our eyes can not
see in darkness. So, we have to ﬁrst choose a screen which can either have its own brightness or which
uses a external light for brightness.
CRT Display:
Here we use CRT as a Screen on which we can display the picture. A CRT OR Cathode Ray tube is used in
TVs. Earlier B&W CRTs were used. Later, Colour CRTs were used. Colour CRTs have phosphors of Red,
Green and Blue and when these phosphors are bombarded with electrons, they emit their colour e.g. red
phosphor will emit red colour if it is bombarded with electrons.
LCD:
It means Liquid Crystal Display. In this Liquid crystals are used to guide the direction of light. But since
these crystals do not have their own light, we use a back light. In LCD Display, CCFL back light was and is
used. CCFL means ‘ Cold Cathode Fluorscent Light ‘
LED :
It means Light Emitting Diode. In this, for back light, LEDs are used in place of CCFL. This has certain advantages as we will see later.Such a TV which uses LEDs as back light uses Liquid Crystals also to guide the
direction of light. It is called a LED TV as per the name used by a TV manufacturer though it is correctly a
LED LCD TV because it is using LCD crystals for guiding light produced by LEDs.
OLED TVs:
They have their own light and so do not need a back light.
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UNIT 2.8: Know Your Tools
Unit Objectives
At the end of this unit you will be able to:
1. Identify and Operate various tools and equipments required to carry out repair work of TV

2.8.1: Tools and equipment needed for Television Repair:
Replacement parts are available from the manufacturer, aftermarket suppliers, and local electronic stores.
The tools you will need to ﬁx a TV include:
• Digital / Analogue Multi Meter
• Soldering Iron with lead free solder wire
• Screwdrivers
• Pliers
• Lense
• Tweezer
• Cutter
• Desoldering Pump and desoldering wick
• Drill Machine and bits
Screw drivers: Philips and other screw drivers are used. Only the correct screw driver should be used to
open the screws. After opening a screw, same should be placed safely as same has to be ﬁxed back. When
a TV is disassembled, its assembling is done in the reverse order.
Pliers, tweezers, Cutters:
These are used for various jobs while working on the TV.
Desoldering Pump
This should be of a standard make or as per the recommendation of your Company.
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Multi Meter
Analogue Multi Meter:

Fig: 2.8.1.1 Analogue Multi Meter

In old times, this multi meter was used. It has a needle and it has – and + sockets in which –(Black colour)
and + probe ( Red Colour ) are ﬁxed before we take any reading.
Digital Multi Meter:

Fig: 2.8.1.2 Multi Meter 1

It is digital and is called Multi because one can take multi readings like: AC and DC Voltages, Resistance,
Current, continuity etc and can also check diodes and transistors. This is a very useful instrument and
engineers use it to repair a TV in ﬁeld.
While using it, you should ﬁrst put the probes in the proper sockets. Also, when measuring any voltage
always connect the ground lead ﬁrst. After this, select the parameter to be measured like:
AC or DC voltage
Current
Resistance
Diode and Transistor
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Using a Multi Meter:
A multi Meter is used to check resistance, AC or DC Voltages and diodes. It can also be used to measure
currents. Checking Resistance: For this, select a suitable resistance range. If the resistance is in circuit,
switch oﬀ the set, take out one end of the resistance.Insert the red and black probes in the respective
sockets in the multimeter. Now the other end of red probe is connected to one end of resistor. The other
end of black probe is connected to the other end of the resistor. The value of the resistor will be displayed
on the screen of multimeter as shown in the following ﬁgure:

Fig: 2.8.1.3 Multi Meter 2

Checking AC Voltage: Always select the highest range when measuring unknown voltage or current. Select
the highest AC Voltage range in this case. Now insert the red probe into the red socket and the black probe
into the black socket ( common socket ). As the voltage is measured in parallel, touch the black probe to
the neutral point in the AC circuit and the red probe to the phase or live point. The AC Voltage will be
displayed on the screen as shown:

Fig: 2.8.1.4 Multi Meter 3

42

TV Repair Technician

Checking DC Voltage:
Select the correct DC Voltage range. Here also, the voltage will be measured in parallel. Connect red probe
to the positive point and black probe to negative point.

3.75

Fig: 2.8.1.5 Multi Meter 4

Checking a diode: It is checked in continuity range.

.50

Fig: 2.8.1.6 Multi Meter 5

.01

Fig: 2.8.1.7 Multi Meter 6

Checking a fuse: It can be checked in continuity range:

0.00

Fig: 2.8.1.8 Multi Meter 7
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Soldering Iron:
This is used to solder components on the chassis. It can be of 10/15 or 25W and should be ESD safe. Good
quality and lead free solder must be used. After checking the set, it becomes clear if the set needs replacement of spares. If yes, connect the iron to AC 220 V so that it is heated by the time you open the back
cover. It saves precious time.
When you have to solder, ﬁrst take out the defective part using de soldering pump / soldering iron and
wick. Do the tinning of the leads of the part that needs to be ﬁxed. Now ﬁx the leads into the holes and
heat up a lead and apply slight solder. One learns this with practice. After soldering and component
cooling, cut the extra leads with a cutter.
Precaution:
Keep the iron safely at customer’s house so that no one touches it accidently and it is out of reach of
children. Do not throw solder leftover on the ﬂoor.

solder iron
solder Wire
with paste

Fig: 2.8.1.9 Soldering Iron, solder wire and paste

Fig: 2.8.1.10 Soldering Iron & Desolder pump
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Fig: 2.8.1.11 Stud Finder

Fig: 2.8.1.12 Cable or wire ﬁnder

Shown below are some of the screws used these days;

Fig: 2.8.1.13 Screws

Exercise:
1. What is colour code for a resistance of 120 Ohms 10% tolerance?
2. Find colour code for resistance of 10 Ohms 1% tolerance?
3. Draw symbols of NPN, PNP transistors, PN Diode
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Notes
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3. Basic Television
System
Unit 3.1 - Types of Television Set
Unit 3.2 - Block Diagram of Television
Unit 3.3 - Scanning Process
Unit 3.4 - Diﬀerent Inputs of Television Sets
Unit 3.5 - Home Theatres and Connection to the TV sets

ELE/Q3101
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Explain various types of television system and its characteristics
2. Identify circuit in block diagram of TV
3. Explain persistence of vision, Compatibility and characteristics of light
4. Connect various types of input system provided in TV
5. Connect setup box with TV
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UNIT 3.1: Types of Television Set
Unit Objectives
At the end of this unit you will be able to:
1. Explain diﬀerence between CRT and Flat Panel TV
2. Describe various types of Flat Panel TV and their characteristics

3.1.1: There are generally two types available :
CRT TV or Cathode Ray Tube TV :
The CRT TVs were Black and White in the beginning as it was a monochrome TV which showed only B& W
pictures. Later with technological advancement, Colour TVs were started which used a Colour Picture tube
and these showed pictures with colours.In CTVs also there were diﬀerent models like Flat TV, Full and Flat
or FFST which used the so called ‘’ full and ﬂat square tube “. In Indian market we now hardly ﬁnd any
B&W TV being sold though some people may still be having very old B& W TVs, if they are still working.
Even the Colour TVs ( CRT TVs ) are on their way out.
FPD or Flat Panel Display:
As the CPTs were curved on the front and there were certain other technical issue like colour patches,
convergence etc. FPDs were introduced where the display screen was not a CRT but a ﬂat panel and for
lighting the screen diﬀerent techniques were used which we will discuss now. Flat panel TVs are available
only in colour.
Flat Panels can be of the following types;
Plasma
LCD
LED
OLED
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Fig: 3.1.1.1 Plasma Panel

Plasma panels are now not popular as there are several issues with them.First of all the power consumption is high as compared to LCD or LED TVs. Due to more poer consumption, they are also not eco friendly
as compared to other Flat panel Screens.Secondly if any image remains on screen for a longer time, screen
or pixel burn may occur due to which the static image is formed on that part of the screen and that eﬀect
can not be removed because the pixels in that part may have burnt. The life of the Plasma panel can also
be said to be an issue as earlier models of LCDs had more life. Plasma panels also have an issue at heights
as at these places the gas pressure reduces and since Plasmas use gas, problems of starting with a sound
or late start etc. can occur in Plasmas when they are used at heights like hills and mountains
The advantages of Plasma are:
Their contrast is excellent as in a CRT TV because they have their own light in form of phosphors like in
CRT TV and they do not use back light like LCD TV does.
Their brightness variation from minimum brightness or black to maximum brightness is good and due to
this one can get good black colour which means good contrast.Because of this they give deeper black and
rich colours.
They also do not show any ghost eﬀect in fast moving pictures like in LCD TVs because they are using phosphors and not liquid crystals. In LCD TVs, the ghost images can be seen if response time is high. These days
response time in LCD TVs is alos very low. Yet Plasmas still are better in that just like CRT TVs. There are
several other points on which comparison can be made between a LCD TV and a Plasma TV.
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Fig: 3.1.1.2 Plasma Panel 1

LCD panels are the most commonly-used type of panel in ﬂatscreen televisions today. They oﬀer a lot of
beneﬁts, such as low heat generation, no static image burn ( which can happen in a Plasma display ), and
a greater brightness over plasma. LCD panels are lighter in weight as compared to plasma. A customer can
choose between active shutter and passive glasses when purchasing a 3D-capable model.
Further, older LCDs did not give perfect black due to which LCDs had issues with brightness and contrast.
However, as comparedto this CRT TVs give excellent contrast as they give perfect black. Also for such LCDs
the ghosting problem with fast-moving images also occurred.To improve this the 120Hz and 240Hz refresh
rate modes were used and with this there was improvement. If customer does not mind switching
between these modes when switching between sports and ﬁlm, it is good. LCDs can also have dead pixels
and a new LCD TV may have one or more dead pixels. If a customer ﬁnds any such dead pixel and is not
comfortable with dead pixels, he should immediately contact the company and claim replacement so that
he can get the replacement within warranty period as otherwise he may have to keep the same LCD TV
with him.
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Fig: 3.1.1.3 LCD Panel

IPS LCD panels with In-Plane Switching (IPS) are better than standard LCDs and plasma panels. If one
moves to a corner ( from the central line of the screen ) one can notice that the picture contrast reduces,
colour also changes and picture may even become negative. This happens because normal LCD TVs do not
have a wide viewing angle like IPS LCD TVs. This is because viewing angle is rather narrow on most TVs. IPS
LCD panels oﬀer viewing angle of up to 178 degrees which means they oﬀer viewing angle of 79 degree
on either side of the TV. Viewing angle is also shown in vertical terms in addition to Horizontal because
some customers may like to mount the TV in a diﬀerent way.Thus the customer can view the TV from any
side of TV and enjoy as claimed by most manufacturers. However, it must be remembered that the ‘’ soft
spot ‘’ to get the best picture will be for a person who is sitting just in front of the TV though if you see
from a side there will be a slight diﬀerence but not as much as with a normal LCD TV. In Installation also,
it is explained that engineer must ask the customer where he would like the LCD TV to be placed / mounted. But, if the place of customer’s choice is not as per standard guidelines, you must educate the customer
about it. If customer still wants LCD to be wall mounted at his choice location, you must put these remarks
in job sheet. Some monitors of Apple monitor, iMac, or iPad have a LCD panel with IPS.
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Fig: 3.1.1.4 LCD Panel with IPS

A simple LCD display uses CCFLs for its back light. CCFL stands for ‘’ Cold Cathode Fluorscent Light “. This
is not as eﬃcient or eﬀective as LEDs. All LED backlit displays are not and the evenness of the backlighting
can vary, and that can be checked by displaying a pure black image on the television. This way we can
check the evenness of the backlighting. Yet, LED-backlit displays oﬀer quite a few advantages. The displays
are thinner. These TVs consume less power, provide added brightness. Further they give better contrast as
compared to normal LCD TVs. Their heat dissipation is also better. However because of the LED backlight,
they are costlier as compared to LCD TVs.

Fig: 3.1.1.5 LCD Display

OLEDs are organic LEDs. This is the latest technology and many Companies have also launched their OLED
models in the market . They're thin, light, and don't require backlighting. It is because organic LED s
produce their own backlight. So, they are in a position to give very deep blacks and they also give superior
contrast ratio as compared to the LED TVs where LED backlight is used. Images from OLED displaysappear
closer to reality because of their contrast capabilities. In a LCD panel displaying dark pictures may be an
issue while this issue is not there in an OLED. But the cost of OLED panels are higher as compared to other
FPDs and these have been recently launched.
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UNIT 3.2: Block Diagram of Television
Unit Objectives
At the end of this unit you will be able to:
1. Explain block diagram of Television

Block of Color Television
Audio O/P

Signal

Speaker
Memory IC

IF
Signal

Tuner

Chip

CPT

Vertical O/P
Horizontal Driver
+ O/P + FBT
A.C. Input

Power
Supply

D.C. O/P

Fig: 3.2.1 Block Diagram of Television
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UNIT 3.3: Scanning Process
Unit Objectives
At the end of this unit you will be able to:
1. Explain persistence of vision, Compatibility and characteristics of light

When we discuss Picture information, we ﬁnd it is optical. There are inﬁnite number of small areas which
have bright and dark information. These small areas can also be called Elements. The smallest Picture
element is also called ‘Pixel “. When all these picture elements are seen in totality, we view the scene. To
transmit this information, the scene details have to be captured ﬁrst. Scanning is used to do this. AlL
picture elements are scanned element by element in a sequential manner at a very fast rate. Then this
optical information is converted to Electrical information for being transmitted with sound signal. In CCIRB
Standard, there are 625 scanning lines. Thus a camera scans each line element by element from left to
right. This is called TRACE. After reaching the extreme right of a line,the camera returns to extreme left
just like we read a page in Hindi or English. This is called RETRACE. In CRT TV technology this time of
retrace is used in Fly Back Pulses. Thus the camera not only moves from left to right, it also moves down
to read the next line. In this way, all 625 lies are scanned. Once this scanning is over, it means the scanning
of that particular scene is over.
Persistence of Vision:
Human eye has a limitation which is used as an advantage in movies and TV Transmission and reception.
If a scene is shown 25 times in a second to human eye, the eye integrates the information and sees movement in that. So, to show a movement a frame is ﬁlmed / recorded in 25 diﬀerent frames, each frame
slightly diﬀering from the ﬁrst. These 25 frames are then shown to the eye one after the other in one
second and eyes get sensation of movement
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Compatibility:
In B&W TV, brightness information of a scene is done by Scanning. In colour TV, information of colour has
also to be collected. There are 3 systems for transmission and reception his information this:
PAL B/G: Phase Alteration by Line
NTSC: National Television System Committee
SECAM: Sequential Error a Memoir
But for Colour TV Transmission, there are certain other requirements also so that colour system can
generate a B&W picture on a B&W TV.
Also, if colour tv receives a B&W signal, it should generate a B&W picture. Both these are called Compatibility and Reverse Compatibility.
To ensure that these conditions are met, colour information is encoded in a manner that it can be transmitted in the same channel bandwidth of 7 MHz. At the TV receiver, a colour decoder is used to decode
the encoded colour signal.
Characteristics of Light:
From the Electromagnetic spectrum, we see that visible spectrum is around a frequency of 5*10^14 Hz.
Human eye sees light when radiation from sun reaches the eye in correct proportion. As per Helmholtz,
human eye has rods and cones. While rods see brightness, cones see colour. In color theory there are
three primary colors: red green and blue, or its printed complements,cyan, magenta, and yellow A fourth
"primary," black, is used for printed color.
Additive color:
The additive primaries red green and blue generate colors. The three colors are projected onto a screen
in various intensities to produce all colors. Color on television and monitors is produced by three color
"guns" corresponding to each additive primary. These produce color intensity based on a voltage level,
from 0 to 255. Obviously, 0, 0, and 0 will produce black, or absence of color, and 255, 255 and 255 will
produce white
This calculation can be done for colours which can be reproduced in a FPD. If the micro computer is of 8
bits, colours produced for Red=2^8=256 ( 2*2*2*2*2*2*2*2 )
Colours produced for Green=2^8=256
Colours produced for Blue=2^8=256
Total Colour shades which can be reproduced=256*256*256=16.77 Million
But for CRT TV, we can not check the colours produced in this manner

56

TV Repair Technician

UNIT 3.4: Diﬀerent Inputs of Television Sets
Unit Objectives
At the end of this unit you will be able to:
1. Explain various types of input system used in Television sets

3.4.1: RF Connector:
RF Connector
There were two ways to get a signal into a TV: an RF connector for antenna or cable and an A/V for composite video withMono or Stereo sound. These were available in CRT TVs. With introduction of High
Deﬁnition signal, inputsignals to TV were increased with diﬀerent options of signal being available.
Digital cameras with a TV output are connected to the TV's composite video (yellow coloured Jack and
yellow coloured socket )) input. Many consumer camcorders also use Composite Video signal. But resolution of Composite video is not compatible to high-deﬁnition. Resolutions of Component video and S-Video compatible are also not compatible to High Deﬁnition.
Compatibility: It means that when a signal like composite video is given to a HD panel whose native resolution is , say, 2 Mega Pixels, picture may not be displayed on the screen or if at all it is displayed, it may
be distorted. Moreover these are analogue signals.

Fig: 3.4.1.1 RF Connector
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Composite Video/Audio
The resolution of a S-Video signal is better in comparison to RF or AV analogue signals and nowpanels
with high native resolution are available due to which the picture clarity improves as even a very small
point on the screen can be visible. However, to show that the signal should also be of High Deﬁnition.
While TV manufacturers still include composite video, S-Video ports are now not found on LCD / LED TVs.

Fig: 3.4.1.2 Composite Video/Audio Cable

S V G A Connector
Component video which transmits analog signals but now all-digital HDMI connections, which also carries
the audio are also available.It is better if a TV has more HDMI ports because HDMI is now on all types of
source components. However, if you've set up a home theater sound system, the receiver is likely to have
multiple HDMI inputs, and by switching your source in the receiver, one HDMI input on your TV is
suﬃcient.

Fig: 3.4.1.3 HDMI Cable
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For connecting a PC or Laptop to a FPD TV ( CTVs do not have a VGA port as they are not compatible to the
VGA resolution ), we use a VGA cable as shown in the ﬁgure and connect it to the VGA Port in the FPD.
This VGA Port is also called a PC input or 15-pin D-Sub. This is an analog signal without sound, but one gets
high-deﬁnition image quality. For taking sound from PC or laptop, we have to use the Auxiliary and separate cables

Fig: 3.4.1.4 VGA Cable
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UNIT 3.5: Home Theatre and connection to the Television Set
Unit Objectives
At the end of this unit you will be able to:
1. Connectivity of setup box with TV sets

3.5.1: Home Theatre and connection to the Television Set:
• Connect the Cable/ Satellite Box to the TV as shown.
Connect the home theater system's AUDIO IN-AUX jacks to the AUDIO OUT jacks on the cable/satellite
box using an audio cable (red/white –Some manufacturers supply some cables as accessories with
some of their TV Models).
• Do the proper selection in Auxiliary and connect the speakers properly ie. If it is 5.1 system, you have to
select the switch for 5.1.
• It should be clear that if speakers are not connected to the proper ports or if selection is not done
correctly, there may not be any sound at all or it may be a case of sound distortion or less sound out
put.

Fig: 3.5.1 Cable satellite box
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Exercise:
1.What is the diﬀerence between a CRT TV and a LCD TV?
2.What do you understand by ‘’ Response Time” ?
3. Which ports can be used to connect a Laptop?
4. How many speakers are there in 5.1 sound system?
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Notes
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4. Installing of TV
Unit 4.1 – Installation Criteria
Unit 4.2 –Safety Requirements
Unit 4.3 – Remote Control of Television Set
Unit 4.4 – Installing a Television Set
Unit 4.5 - Check TV set’s functioning

Participant Handbook

Key Learning Outcomes
At the end of this module, you will be able to:
1. Collect requirements for installation
2. Take necessary steps to avoid safety hazard
3. Explain concept and functioning of remote control device
4. Apply standard procedure for installation of TV
5. Perform testing procedure after installation
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UNIT 4.1: Installation Criteria
Unit Objectives
At the end of this unit you will be able to:
1. Apply procedure for the installation criteria

In planning installation at customer’s house for ﬂat-panel television, you have to seek inputs from customer. Once you get these, you can begin the installation:
Seating area:
• Where will the customer sit and where will other members of the family sit? This helps in deciding the
soft spot where the customer will get the best view and best sound.Furniture
• You will need Space is needed to ﬁt the equipment — most home theater components require a space
18-20 inches wide by 22-24 inches deep to ﬁt properly.
• What kind of seating does the customer want ? Is the room mainly to be a home theater entertainment
area, or will music be part of what it's used for as well?

Aesthetics:
• The customer should be informed that it looks better if the equipment does not overwhelm the room.
Wire access
• Ask the customer how he wants you to run wires to speaker locations? Will the equipment be next to
the TV, or will it be hidden in another room or area?
• Is there enough wire to complete the project? It is better to have more wire.
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Mounting:
• Generally manufacturers provide mounts as per their speciﬁcations for their TVs.
• What is the size and weight of the TV? All brackets have weight and size restrictions. It is necessary to
make sure the TV will ﬁt within the limitations of the mount.
• Will the mount be ﬁtted into a tight space or cabinet? It may be impossible to use some brackets if the
space does not allow the proper leverage.
• Does customer want to tilt or move the TV from time to time? There are mounts available.

.

• Will the TV be positioned at an angle? Special mounts and techniques will be required to keep the TV
mounted at or into an angle.
• What will the TV be mounted to? It is necessary to have proper support for TV.
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UNIT 4.2: Safety Requirement
Unit Objectives
At the end of this unit you will be able to:
1. Explain safety requirements for installation of TV
2. Apply precaution for safety hazards

An engineer must take care of the following safety hazards:
Electricity Hazard
Hazard due to ﬁre
Electro Static Discharge
• The ﬁrst requirement of an engineer is to
protect himself and to ensure that while he
is working, people, if any, in the surroundings are also safe. So, a ﬁeld engineer has to
protect himself and ensure safety of the
customer and the surroundings. For this he
should ensure that
• He has the correct prescribed equipment
i.e. Proper rubber shoes so that he does not
get an electric shock while repairing TV at
customer’s house.
• He should have the right tools.
• He should take care of ESD Safety.
• His soldering iron should be ESD safe .
• He should wear cotton shirt to ensure that
there is no ESD.
• PCBs, if any, and certain ICs should be in
proper anti static packing.

Fig 4.2.1: Safety Signs
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• He should take care of any loose wiring in customer’s house.
• He has also to ensure that there is no liquid spillage at the ﬂoor in the workplace.
• He should also ensure that there are no obstructions around at the work place.
• He must also ensure that the soldering iron etc. are out of reach of kids and kids are either not allowed
in the work area or not allowed alone to ensure their safety.
• Some safety symbols and the engineer has to take care of those:

4.2.1: More on ESD / Static Charge
If due to any reason, only one type of charge carrier is added or removed from an object , it can create
an electrical imbalance and a charge may be developed on the object.This is static charge. It can be
neutralised only when itis given a discharge path.
Static charge is generated due to:
• Friction
• Conduction
• Induction

4.2.2: Where from Static Electricity is generated
Insulation Material like polythene or polypacks
Insulation mats, shoes, chappals etc, carpets
Clothes
Masking Tape
Failure due to ESD can be very high and can cause:
• Failure of product during Production
• Failure of product at customer’s place at time of installation
• Intermittent Part Failure

68

TV Repair Technician

Such failures can be very harmful as they also damage Company’s reputation and credibility.

Fig 4.2.2.1: ESD Warning label

Wrist Strap for ESD Safety:

Fig 4.2.2.2: Anti Static Wrist Strap

Fig 4.2.2.3: Anti Static Wrist Strap 1

ESD Safety Gloves:

Fig 4.2.2.4: ESD Safety Gloves
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ESD Safe work Table:
Connection Diaram
Grounds

ESD Common
Point Ground

-

Optional
Earth Ground

Bench Monitor
Connection

ESD MAT

AC Power
Ground
Left
Operator
Pad

Right
Operator
Pad

Workbench
Wriststrap
AEI-ST030
Monitor

Wriststrap

Operator’s Seat

Fig 4.2.2.5: ESD Safe work Table

ESD Safe Tweezers:

Fig 4.2.2.6: ESD Safe Tweezers

ESD Safe Packing:

Fig 4.2.2.7: ESD Safe Packing 1

Fig 4.2.2.8: ESD Safe Packing 2
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UNIT 4.3: Remote Control of Television Set
Unit Objectives
At the end of this unit you will be able to:
1. Explain concept of remote control device
2. Explain functioning of remote control device

The ﬁrst remote intended to control a television was developed by Zenith Radio Corporation in 1950. The
remote, called "Lazy Bones", was connected to the television by a wire. A wireless remote control, the
"Flashmatic", was developed in 1955 by Eugene Polley.
How does a television remote control work?:
The main technology used in home remote controls is infrared (IR)

Installing a TV Set:

light. The signal between a remote control handset and the device
it controls consists of pulses of infrared light, which is invisible to
the human eye, but can be seen through a digital camera, video
camera or a phone camera. The Remote sends a pulse signal which
is received by the Infra Red receiver which is ﬁxed behind the transparent glass screen on the panel of the TV. This pulse is then sent
to the micro computer or micro processor in the TV. The Micro
processor then works as per the command received and further
directs the relevant pin on the micro processor which then does
the action as per the command. For example, if we press the power
button on the remote and the set is already in stand by mode, the
micro processor receives the command from the IR receiver and
gives command to a particular pin which either goes high or low as
per the circuit thus activating the power supply and the voltages
are released thus switching on the set.
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4.3.1: Needed Tools
Some tools used in the installation profession are very costly. But the Companies provide these to their
technicians. However, those who intend to start their own shops will have to purchase these tools on their
own. But, this will be initial investment only.These tools can save time and help in proper installation as it
is also important to ensure that walls of customer’s house are not defaced or damaged during installation.
The wiring may also need to be concealed so that it does not look clumsy. While drilling one has to ensure
that wiring , if any, within the wall, is not damaged. We here give a list of tools needed for LCD
TV installation:
• Stud ﬁnder
• Tape measure
• Spirit Level
• Pencil
• Power drill and drill bits
• Socket wrench
• Allen wrench
• Wall probe — piano wire, etc
• Wire running tools — ﬁsh/carpet tape, ﬂex rods, electrical tape
• Drill bit — appropriate size to drill a pilot hole for the fastener you are using
The following steps are needed to carry this out:
1. Ask the customer where he wants the CTV to be installed. Check if the location is O.K. as per safety and
viewing requirements. If not, guide the customer into choosing another location / wall ( in case FPD TV
is to be hanged ).
2. Carry the carton to that place / room with customer’s permission. Do not push or pull it.
3. Cut the packing tape with a cutting knife.
4. Take out the thermocol and the plastic cover and the accessories pack. Ensure that thermocol does not
break.
5. Check and show to customer all the accessories. If there is any discrepancy, call your supervisor and
inform him and then inform the customer that the discrepancy will be corrected as per your discussion
with your supervisor.
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6. Put the CTV on the table or at the customer’s desired place but ensure the directions in Point 7.
7. Ensure that there is suﬃcient space behind the set and and on its sides. If it is inserted inside a cabinet
or any space in a wall, ensure that there is suﬃcient ventilation so that the heat generated in the TV is
properly dissipated. Inform the customer that when set is on, it should not be covered with any cloth
etc as the heat generated inside will not be dissipated and there can be a mishap.
8. When the TV is on, there should not be any cover / cloth on its top / sides.
9. CRT TV Top should not be used as a table top and no magnetic or paramagnetic ( iron ) things should
be put on top of it or near it .
10. Fix all the cables, wires properly and tie them with a tie so that they do not occupy useful space and do
not create any hindrance.
11. There should not be any heat source near a TV and also no source from which TV may get moisture.
12. Use a 5 Ampere socket for TV and it should be near TV so that no extension cord is required for switching on the TV.
13. No Multi socket should be used for TV i.e. except TV no other device is to be run on that socket.
14. Ensure that there is no sparking in the socket.
15. Connect the signal cables to the ports i.e: RF, AV, RGB / Component Video or USB.
16. Switch on the set and check all functions and tune channels if signal is RF.
17. If signal is from dish, it will receive signals once you have connected dish output to the respective AV
Port of set top box.
18. In case of RGB, signal may be from DVD Player. Connect the output from DVD to the respective Video
Ports i.e. R,G,B. Connect the sound also. If customer is using a Home Theatre, do connections through
Auxiliary. For 5.1, you have to connect the respective speakers with the sound o/p ports. You have also
to do the selection of switch ie. 2.1 or 5.1.
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19. Adjust contrast, brightness, colour, volume as per customer’s choice.
20. Check Volume settings and adjust as per customer’s choice.
21. Depending on the signal available check picture and sound performance on those signals.
22. Check working of remote control, its range, viewing angle, and functions.
23. Check working of panel keys.
24. Check and ensure that there is no switch oﬀ spot.
25. Check and ensure that no patches are formed

Fig 4.3.1: TV Sets

Quick view:
• This facility allows toggling between two channels (last viewed and current programs)
• Beneﬁt: If viewer is watching programs on 2 diﬀerent channels, he can switch channels without pressing channel number
Channel scan:
• This feature enables scanning all tuned channels with a single key on remote
• Beneﬁt: If viewer forgets channel number of a program, he can use scan to locate that channel instead
of searching through all the channels
Blue Back with Audio Mute:
• This feature is activated on no signal or very weak signal at RF terminals. The screen turns blue and
sound is muted
• Beneﬁt: The viewer is spared of the noise when a loss of signal occurs
Auto switch oﬀ on no signal:
• This signal is activated when in case of no signal for 15 minutes. The TV goes to stand-by mode automatically.
Beneﬁt: The viewer is saved trouble of switching of TV if there is no signal for a long time.
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Channelskip:
This skips channels while in channel scan or in Up/ Down mode. Beneﬁt: For example, if viewer does not
watch all regional language channels, he can skip all these channels so that when he is surﬁng channels,
these channels are automatically skipped
Soft Start (Curtain Eﬀect):
• This is a safety feature in advanced TVs to turn TV on gradually when the power is switched On.
• By switching On TV gradually, the life of the picture tube is increased
Zoom:

Soft Start (Curtain Eﬀect):
• This is a safety feature in advanced TVs to turn TV on gradually when the power is switched On.
• By switching On TV gradually, the life of the picture tube is increased
Self-demonstration: (Dynamic):
• The TV gives demonstration of all features one by one in sequence.
• The function shows features to user by varying the levels so that user can see the diﬀerence
Beneﬁt: It helps user to get familiarized with various features in TV by pressing a single button
Clock:
• This helps to set time in the tv and helps execution of ON/OFF TIMER features. The clock settings are lost
whenever TV is switched OFF
• Beneﬁt: The display shows time. The clock is used to set alarm , On /OFF /Sleep timer and Scheduler.
Alarm:
• This allows switching ON/OFF the TV set everyday at predetermined time.
• Beneﬁt: Viewer can use TV as alarm clock. Time and channel can be set TV automatically switchs
ON/OFF at
ON /OFF/ Sleep timer:
• These features allow switching On or Oﬀ TV set at desired time. Sleep timer helps switching oﬀ TV at set
time.
• Beneﬁt: The user does not need to switch On/Oﬀ TV at particular time, especially when he is busy
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Digital Super Scene Control:
• It ensures vibrant and true colours on TV screen.
• Beneﬁt: The viewer sees pictures closer to natural skin colours.
Digital Black Stretch Circuit:
• Improves black level of signal.
• Beneﬁt: This results in enhancement of contrast of picture making picture more live.
Digital Noise Reducer:
• This feature helps in reducing noise content in picture
• Beneﬁt: This feature is especially useful in far oﬀ or hilly areas having weak signals.
Volume PP ON/OFF:
• A global volume setting is assigned to all channels
• Beneﬁt: The volume ﬂuctuations that happen while changing channels is taken care of. The viewer can
surf channels late into night without disturbing others.
Volume Fix:
• With this viewer can set upper limit for Volume level beyond which increase in volume level is not possible.
• Beneﬁt: This feature is useful when user wants to prevent others from increasing volume above a
certain level

4.3.2: Check the Voltage available at supply point:
Voltage:
Phase to Neutral= 230V as per current Indian standards
Please note that
Voltage between Phase and Neutral=Voltage between Phase and Earth + Voltage between Neutral and
Earth.It is also important to understand that a only maximum of upto 10 Volts can be between Neutral and
Earth.
Also, Phase should be controlled through a switch. As per Indian standards, phase should be on the right
side in a socket and as stated above, needs to be through a switch only. The socket should be of the
correct rating as per the speciﬁcations provided in the product manual and should be BSI compliant. BSI
means ‘’ Bureau of Indian Standards “ and it is mandatory for the manufacturer of the electrical socket to
get certiﬁed by BSI because if the quality of the electrical socket is not as per standard, it can cause an
electrical shock and can result into a mishap.
But there should not be any shorting between Neutral and Earth

Not for Sale- For Internal Circulation only
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UNIT 4.4: Installing a Television Set
Unit Objectives
At the end of this unit you will be able to:
1. Apply standard procedure for the installation of various types of TV

Check the Voltage available at supply point.
Voltage:
Phase to Neutral= 230V as per current Indian standards
Please note that
Voltage between Phase and Neutral=Voltage between Phase and Earth + Voltage between Neutral and
Earth.It is also important to understand that a only maximum of upto 10 Volts can be between Neutral and
Earth.
Also, Phase should be controlled through a switch. As per Indian standards, phase should be on the right
side in a socket and as stated above, needs to be through a switch only. The socket should be of the
correct rating as per the speciﬁcations provided in the product manual and should be BSI compliant. BSI
means ‘’ Bureau of Indian Standards “ and it is mandatory for the manufacturer of the electrical socket to
get certiﬁed by BSI because if the quality of the electrical socket is not as per standard, it can cause an
electrical shock and can result into a mishap.
But there should not be any shorting between Neutral and Earth
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The following steps are needed to carry this out:
1. Ask the customer where he wants the LCD TV to be installed.
2. If it is on a wall, check its strength. The wall should be strong enough to hold the load of a hanging LCD
TV. The LCD should not be hanged on a cracked wall or on a wooden / ply partition as these may
collapse leading to a mishap.
3. Ask the customer who will sit in front of the LCD TV. The height of the tv is decided on various factors
like this and distance from the TV, Viewing angle etc .
4. Check and see the location of AC socket.
5. Sun light should not fall directly on thescreen
6. There should be suﬃcient space in the front of LCD TV so that there is no blockage.
7. LCD TV will not be hanged below indoor unit of an Air Conditioner.
8. Carry the carton to that place / room with customer’s permission. Do not push or pull it.
9. Cut the packing tape with a cutting knife.
10. Take out the thermocol and the plastic cover and the accessories pack. Ensure that thermocol does not
break.
11. Check and show to customer all the accessories. If there is any discrepancy, call your supervisor and
inform him and then inform the customer that the discrepancy will be corrected as per your discussion
with your supervisor.
12. Check to see if there are any breakages, scratches, dents etc. If no, show to the customer that product
is in OK condition. If not, call your supervisor and inform him and ask him for the solution so that you
can also inform customer about it.
13. Put the LCD TV with its panel facing downwards on a cushion to ensure no scratches develop on the
panel of the LCD TV.
14. Take out the wall stand. If the customer wants the LCD to be put on a table etc. you will have to ﬁx the
table stand.
15. Take the measurements on the wall as per your discussions with the customer.
16. Do the markings on the wall.
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17. Lay some paper on the ﬂoor adjacent to the wall where LCD is to be hanged to ensure that the debris
falls on paper after drilling.
18. Drill the holes and ﬁx the fastners in them.
19. Check the levelling with spirit leveller.
20. Note down the Model number, set s.n. on your job card.
21. Fix the LCD on to the stand.
22. Ensure that there is some space on sides. Inform the customer that when set is on, it should not be
covered with any cloth etc. as the heat generated inside will not be dissipated and there can be a
mishap.
23. Fix all the cables, wires properly and tie them with a tie so that they do not occupy useful space and do
not create any hindrance or if possible check with customer so that concealed wiring can be done as
shown in ﬁgures shown below.For this one method is to use a channel from the back side of the
LCD.This channel goes down near then power point and the signal source from where the power wires
and signal cables go inside the channel. The channel can be got painted by the customer to match with
the wall colour.
24. There should not be any heat source near the LCD TV and also no source from which TV may get moisture.
25. If LCD has to be installed in a kitchen, ensure that above points are taken care of.
26. Use a 5 Ampere socket for TV and it should be near TV so that no extension cord is required for switching on the TV.
27. No Multi socket should be used for TV i.e. except TV no other device is to be run on that socket.
28. Connect the signal cables to the ports i.e: RF, AV, RGB / Component Video or USB, VGA, HDMI
29. Switch on the set and check all functions and tune channels if signal is RF.
30. If signal is from dish, it will receive signals once you have switched on the set top box and connected
dish output to the respective AV Port.
31. In case of RGB, signal may be from DVD Player. Connect the output from DVD to the respective Video
Ports i.e. R,G,B. Connect the sound also. If customer is using a Home Theatre, do connections through
Auxiliary. For 5.1, you have to connect the respective speakers with the sound o/p ports.
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32. If customer wants to see some pictures or videos through USB, insert the pen drive into the USB Port.
Now, select USB in TV /AV or Source. The video /picture or audio ﬁles will be detected. Same can be
selected and viewed. It is important that now there are various video, audio and picture formats and
customer may have downloaded some ﬁles from some sites on net. The manufacturer clearly informs
in customer manual as to which formats will be supported and engineer must be aware of it. In some
cases, if the video format is not being supported, engineer can get the ﬁle from the customer and get
same converted to MPEG 4 at his workshop using a video converter ( or he can covert it at customer’s
house if he has a laptop and video converter in it. Once converted to MPEG 4, the video can be viewed.
33. Adjust contrast, brightness, colour, volume as per customer’s choice.
34. Check Volume settings and adjust as per customer’s choice.
35. Depending on the signal available ask the customer and connect the signals if he so desires and inform
him about it.
36. Check working of remote control, its range, viewing angle, and functions.
37. Check working of panel keys.
38. Adjust contrast, brightness, colour, volume as per customer’s choice.
39. Check Volume settings and adjust as per customer’s choice.
40. Depending on the signal available ask the customer and connect the signals if he so desires and inform
him about it.
41. Check working of remote control, its range, viewing angle, and functions.
42. Check working of panel keys.
Height of LCD TV can be at 100 to 120 cm above the Ground Level and
The middle of LCD TV should be at viewer's eye level so that viewer can comfortably watch the TV.
Note: - If LCD TV is installed above or below the eye level, viewer may have to change his neck position to
watch the picture causing strain in neck. Also, this will not be the best position for viewing as viewing
angle will be changed and viewer will not get best picture and may later make a complaint for same. If
viewer insists installation in such a manner, ﬁrst educate him about disadvantages of doing so and if he
does not agree, install it but inform him also that if he wants reinstallation at a later date, he may have to
pay for same as per your company policy because normally companies give ﬁrst time installation free.
Request him to write his request on the job card and get his signatures on it.
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The following ﬁgures show the method of a LCD TV. It also shows the method of concealing the wires and
cables. It should be noted that concealing the wiring also depends on the kind of wall on which the LCD is
to be hanged Depending on that the wires and cables are concealed.

Fig 4.4.1: Mounting TV Panel on Wall

81

Participant Handbook

Fig 4.4.2: Back Panel of TV Set
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UNIT 4.5: Check TV set’s functioning
Unit Objectives
At the end of this unit you will be able to:
1. Apply brand SOPs to check functioning of TV after installation process

In any situation where your television is connected via digital cable or satellite box it is highly recommended that you follow the below mentioned procedures
• Check cable connections both from the outlet and to the television.
• Connect the equipment to an alternate signal source. If issues persist with your digital cable or satellite
issues persist when connected to other sources, please contact your service provider.
• Reset the cable/satellite box or other input devices by unplugging them from the power source, wait for
15 seconds, and then plug again.
• Press the ‘Menu’ button. If the menu displays correctly, the picture problem may be a source issue and
you should check all of the connections and cables from your devices to the TV.
• If audio is O.K. on selected source but no video, check the video cable.
• Adjust the television controls. Try resetting all video and audio options to default as incorrectly set
controls can cause problems with television. But do not reset or factory set without customer’s consent
as it will erase all customer’s previous settings
• Select correct source to get the picture.
• Use the Channel select or Input select to switch the source.
Tell the customer that his television may require service if…
• The set does not switch on when set is in standby and command is given from remote or panel to switch
it on.
• He gets audio on the selected source but no brightness and no On-screen menu display (press ‘Menu’ or
‘Volume’).
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• Check outlets by plugging in a diﬀerent device.
• Check power cord connection at the back of the unit to ensure it’s properly connected. • Check power
cord to ensure it’s not broken or cut.
• Check the owner's manual before calling for service.
• Check the remote control and replace its batteries if necessary.
• The images on all channels are fuzzy or the picture is snowy but visible and audio distorted.
• An external device cable or cable connected to TV may be loose.
• Connect the cable directly to the TV set, if still distorted please call your cable/satellite provider. A black
border frames the top, bottom or sides of the screen.
• The program is being shown in "letterbox" format, consult TV user manual or input device user manual.
• No service may be required if there is no sound or the volume is too low. In such a case the volume may
be turned down or muted.
• Turn the volume up on the TV set.
• Turn oﬀ the ‘Mute’ function via the remote control or on your television. The audio has a distinct buzz
or hum.
• The TV set's volume is adjusted to the top of its range. • Input cables may be loose or improperly
connected, ensure they are ﬁrmly connected.

Exercise:
1. What is ESD?
2. Why is it necessary to control ESD discharge?
3. What do you understand by Auto tuning?
4. What is the best place to install a LCD TV?
5. What tools are required to install a LCD TV on a wall?
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5. Repairing
Dysfunctional
CRT TV Set
Unit5.1 – Block Diagram of CRT Based Television System
Unit5.2 – Power Section SMPS
Unit5.3 – Tuner Section
Unit 5.4 – IF Section
Unit 5.5 – Video Section
Unit 5.6 – Audio Section
Unit 5.7 – Common Faults
Unit 5.8 – Faults speciﬁc to diﬀerent TV sets
Unit 5.9 – Safety Standards to follow
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Explain various sections of CRT TV as per block diagram
2. Identify circuits used in SMPS and their functionality
3. Explains functions of R.F. Ampliﬁer, Local Oscillator & Mixer in tuner section
4. Explain video decoder functionality of IF section
5. Identify and explain functioning of various components in video section
6. Identify and explain functioning of various components in audio section
7. Diagnose fault root cause and their repair requirements
8. Carryout repair procedure of faulty section of CRT TV
9. Use industry best practices to maintain safety
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UNIT 5.1: Block Diagram of CRT based Television system
Unit Objectives
At the end of this unit you will be able to:
1. Explain various sections of CRT TV as per block diagram

Fig 5.1.1: Block Diagram of Colour TV
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UNIT 5.2: Power Section SMPS
Unit Objectives
At the end of this unit you will be able to:
• Explain the working principle of SMPS
• Explain the circuit diagram of SMPS

Power Supply:There are diﬀerent kinds of power supplies. A Power supply is required to supply diﬀerent
d.c. voltages to the electronic circuit.
These can be classiﬁed as under
• Unregulated
• Regulated: In this we have series and shunt regulated.
• SMPS or Switch Mode Power Supply

HF AC

Rectifier &
Reservoir
AC Input

Switches
Current
Sample

PWM
pulses

Oscillator

AC Power
DC Power
Control

HF Rectifier
& Converter

Filter
CONTROL CIRCUIT
Pulse Width
Modulator
Over Voltage
& shut down
Current
Ref.

Over
Current

Fig 5.2.1: Block Diagram of SMPS

88

DC
Output
Output
Voltage
sample

TV Repair Technician

SMPS Circuit explanation:
• Block diagram a typical SMPS is shown . It has:
• An AC Mains (line) input and
• a regulated DC output.
• The output rectiﬁcation and ﬁlter capacitor.
• A High Frequency switching section and
• A high frequency transformer, and
• Voltage control feedback via
• An opto isolator.
• The control circuit block has ICs / transistors containing the high frequency oscillator, pulse width modulation, voltage and current control and output shut down sections.
Working Principle of SMPS :
Here a high frequency square wave is generated to drive an electronic power switching circuit. This circuit
converts the DC supply into high frequency, high current Pulsating D.C which is like AC. This pulsating D.C.
or A.C. is converted into a DC output.
But this needs to be regulated. The high frequency AC produced during the conversion process is a square
wave, using which, we can control the output voltage by means of pulse width modulation. The regulation
of the output is much more eﬃcient than in linear regulated supplies.
Advantages of SMPS:
• Power consumption is low as heat losses are minimum
• As high frequency is used, transformer size is low. Disadvantage of SMPS:
• Failure is less but circuit is complex and fault ﬁnding may be diﬃcult.

5.2.1: Working Principle of Television
TV means Tele Vision ie seeing from a distance. It means TV signal transmission is happening at some
place and TV signal reception and viewing is at another place which is distant from the place of transmission.
The picture data is very complex and optical. In a scene there are inﬁnite small number of picture
elements also called ‘’pixels ‘’. When this scene is to be transmitted, scanning of the scene has to be done.
The optical data is converted to electrical signal and then transmitted element by element sequentially to
cover a complete scene. Scanning is done very fast and the signal is then transmitted at the same time.
For capturing a scene, a television camera is used which picks up the picture information and uses a photo
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conductive material whose resistance varies according to the brightness of the scene. An electron beam
then falls on this material and picks up the picture information on the photo conductive material and
converts it into an electrical video signal. This signal then is ampliﬁed and then its modulation is done with
the picture carrier ( Amplitude Modulation ).
The sound of the scene ( whose video signal is captured ) is converted into electrical signal using a microphone. This Audio Signal is ampliﬁed and then modulated ( frequency modulation ).
The amplitude modulated picture and frequency modulated sound signal are fed to a combining system
from where the combined signal is fed to the transmitting antenna

Antenna:
First of all we have to receive this signal which is in atmosphere. The transmitted signal is sent into the
atmosphere through electro magnetic waves. In old days this electromagnetic signal was trapped using
signal receptors called Antenna. The antenna used to trap such a signal is called Yagi Antenna. Its diagram
is shown below:
It is made of Aluminium pipes and shaped as shown in the
diagram. The front rod is called “ Director “. Its job is to direct the
incoming signal to the ‘’ Dipole ‘’ which is the second rod. The
third rod and / or all other rods after this are called ‘’ Reﬂector/s“.
Its / their job is to collect the signal which does not go to the
dipole and reﬂect it back to ‘’ director “’ from where signal will
again go to Dipole. The impedance of Dipole is 300 Ohm.

Fig 5.2.1.1: Antenna

It may be clariﬁed that there is a diﬀerence between impedance and resistance. 300 Ohm impedance of
dipole is the resistance given by the dipole to the electromagnetic signal current. But if you remove the
cable from the two ends of the dipole and check the resistance, it may show continuity. If we remove the
cable or ﬂat twin lead from balun and check continuity, we should get 3 to 4 Ohms for a wire of approx.
10 Meters because copper wire is used there which is a very good conductor of electricity.
From Dipole the signal is sent to Balun using a 2 parallel cable or coaxial cable. The impedance of this 2
wire ﬂat twin lead is 300 Ohms. But the impedance of Coaxial cable is 75 Ohms.
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Balun:
It is also called the ‘’ Balancing Unit “. The impedance of Tuner where signal from Balun is fed is 75 Ohms.
But if we are using ﬂat twin lead whose impedance is 300 Ohms, we need to use a Balun just before tuner.
So, the signal from parallel wires is given to one side of Balun. It has an iron core on which there are biﬁlar
windings.
One side of Balun is at 300:75 so it balances incoming signal and other side of Balun is at 75:75 so it is
again balanced while giving output to Tuner.
1.5M
175 PF
+

75 ohms

300 ohms
-

175 PF
1.5M
Fig 5.2.1.2: Inside of a Balun

Fig 5.2.1.3: Impedance Matching

Fig 5.2.1.4: A Balun
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UNIT 5.3: Tuner Section
Unit Objectives
At the end of this unit you will be able to:
1. Explain functions of R.F. Ampliﬁer, Local Oscillator & Mixer

It has following three parts
A.

R.F. Ampliﬁer

B.

Local Oscillator

C.

Mixer

Fig 5.3.1: An Electronic Tuner

R.F. Ampliﬁer:
It is Radio Frequency ampliﬁer. The RF waves are intercepted by the antenna. This signal after travelling in
atmosphere through disturbances and external noise is very weak and is in Milli volts while signal required
at CRT is of the order of 80 Volts. Thus the actual ampliﬁcation of signal from Antenna to CRT is of the
order of 80 K. After balancing in Balun, this signal has to be ampliﬁed so before further processing, it is
ampliﬁed in R.F. Ampliﬁer of Tuner
Local Ocsillator:
Here a frequency compatible to the signal required is generated. As shown in the table below,local oscillator frequency for Channel 4 in Delhi is 101.15 MHz. For each channel, frequency of local oscillator is diﬀerent.
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Mixer:
The ampliﬁed RF ampliﬁed signal and local oscillator frequency are fed to a Mixer where these beat
together and we get Intermediate frequencies for Picture and Sound.
Picture and Sound IF for Channel 4 of Delhi
Picture R.F. 62.25 MHz

Local Oscillator 101.15 MHz

Picture I.F. 38.9 MHz

Sound R.F. 67.75 MHz

Local Oscillator 101.15 MHz

Sound I.F. 33.4 MHz

Tab 5.3.1: Picture and Sound IF for Channel 4 of Delhi

The output frequencies of Tuner will always be as shown above i.e.
Picture IF=38.9 MHz
Sound IF =33.4 MHz
The frequency will be changed as per the channel one wants to see so that IF frequencies always remain
same. If this is not done, we will have to design separate ampliﬁers and circuit for each channel which will
be very cumbersome. To avoid this, local oscillator is used.

Compatibility:
In B &W TV, brightness information of a scene is done by Scanning. In colour TV, information of colour has
also to be collected. There are 3 systems for this:
PAL B/G: Phase Alteration by Line
NTSC: National Television System Committee
SECAM: Sequential Error a Memoir
But for Colour TV Transmission, there are certain other requirements such that colour system can generate a B&W picture on a B&W TV.
Also, if colour tv receives a B&W signal, it should generate a B&W picture.
To ensure that these conditions are met,colour information is encoded in a manner that it can be transmitted in the same channel bandwidth of 7 MHz. At the TV receiver, a colour decoder is used to decode
the encoded colour signal.
Characteristics of Light:
From the Electromagnetic spectrum, we see that visible spectrum is around a frequency of 5*10^14 Hz.
Human eye sees light when radiation from sun reaches the eye in correct proportion. As per Helmholtz,
human eye has rods and cones. While rods see brightness, cones see colour. In color theory there are
three primary colors: red green and blue, or its printed complements, cyan, magenta, and yellow A fourth
"primary," black, is used for printed color.
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Additive color:
The additive primaries red green and blue generate
colors. The three colors are projected onto a screen in
various intensities to produce all colors. Color on television and monitors is produced by three color "guns"
corresponding to each additive primary. These produce
color intensity based on a voltage level, from 0 to 255.
Obviously, 0, 0, and 0 will produce black, or absence of
color, and 255, 255 and 255 will produce white
Fig 5.3.2: Additive Color 1

This calculation can be done for colours which can be reproduced in a FPD. If the micro computer is of 8
bits, colours produced for Red=2^8=256 ( 2*2*2*2*2*2*2*2 )
Colours produced for Green=2^8=256
Colours produced for Blue=2^8=256
Colour shades which can be reproduced=256*256*256=16.77 Million
But for CRT TV, we do not check the colours produced in this manner.
Note that if you project the additive primaries, say, from a spotlight onto a stage, a combination of two
will produce a subtractive primary (illustration at right).
Red + green=magenta. Green + blue=cyan. Red + green=yellow.
Red + green + blue=white, the whole spectrum.
SPEAKER

AFT CIRCUIT
ANTENAS

VHF & UHF
TUNER

SOUND
DECODER

VIDEO IF
AMPLIFIERS

SOUND
STRIP

FINE
TUNNING
VIDEO
PREAMPLIFIER

AGC CIRCUIT

VOLUME

AGC
BIAS
VERTICAL
OSCILLATOR
& O/P CKT

FH
PULSE
SYNC
SEPRATOR

TONE

VIDEO
DETECTOR

V HOLD

V PULSE
HORZ
AFC &
OCCILATOR

H PULSE

DYNAMIC
CONVERGENC
CKT
& WINDOWS

PINCUSHION
CKT

DEFLECTION
YOKE

HORIZONTAL
O/P
CKT
HV REC & REGULAR
CKT
DAMPER CKT

Fig 5.3.3: Block Diagram TV Set 1
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VIDEO
AMPLIFIER

DELAY
LINE

VIDEP
OUTPUT
AMPLIFIER

NOTCH
FILTER
CONTRAST

SATURATION

SYNCHRONOUS
DEMODULATOR
(H)

SUBTRACTOR
COLOUR
KILLER
CKT

(APC)
PHACE
DISCRIMINATOR
CKT

7.8 KHZ
TUNED
AMPLIFIER

IDENT
CIRCUIT
Fsc 90

H
VARIABLE
RESISTANCE
ELEMENTS

R-Y
AMP

+90

SUBCARRIER
OSCILLATOR

-90

Fig 5.3.4: Additive Color 2

Demodulator/
Filter

IF Amplifier

Tuner
Channel selector

Composite video

Sound carrier

FM Demodulator

Audio Amplifier

Speaker

Volume/tone controls

Video Amplifier
CRT

Brightness, contrast

V Sync

Sync separator

Vertical
timebase
EHT

Vertical hold
H Sync
All modules

Horizontal
timebase

Flyback
transformer

Horizontal hold

Power Supply

Fig 5.3.5: PAL-CTV General Block Diagram

RF SIGNAL TRANSMISSION SYSTEM
TRANSMITTER

60-80 Kms

T U B E

BRUST
GATE &
AMPLIFIER

G-Y
MATRIX
& AMP

I C

H

B-Y
AMP

PAL
DELAY
LINE

CHROMA
BANDPASS
AMPLIFIER

-Y VIDEO
SIGNAL TO PIC
TUBE

T O P

SYNCHRONOUS
DEMODULATOR
(U)

ADDER
BRUST
BANKING
CKT

BRIGHTNESS

60-80 Kms

Fig 5.3.6: RF Signal Transmission System
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UNIT 5.4: IF Section
Unit Objectives
At the end of this unit you will be able to:
1. Explain function of IF ampliﬁer
2. Explain Video detector functionality

The signal received from tuner is still very weak so before further processing, it needs more ampliﬁcation.
For this, the signal is passed through 2 or 3 I.F. Ampliﬁer stages for ampliﬁcation. The PIF and SIF have
been shown above.As already stated, the IF frequency is same for all channels.
Picture IF=38.9 MHz
Sound IF=33.4 MHz
Diﬀerence in these =38.9-33.4=5.5 MHz
It is also called Intercarrier sound and this carries the sound signal.
Video Detector:
The signal from IF is now fed to a Video Detector which is a diode. It detects the video signal and feeds it
to a Video preampliﬁer where the video signal is ampliﬁed. Part of this signal also goes to the sound stage
which is explained after explanation of Video stage.
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UNIT 5.5: Video Section
Unit Objectives
At the end of this unit you will be able to:
1. Explain functions of chroma section
2. Explain function of Micro Processor
3. Identify various circuits used in Video Section
4. Explain architecture and functioning of CRT
5. Explain functionality of Internal Degaussing and External Degaussing Coil
6. Feeding service data in TV

The signal from Video Preampliﬁer is now fed to Video Out Put Transistor. Here the signal is again ampliﬁed before being fed to CRT.
White Level
100 IRE
ACTIVE VIDEO
52.6 US

10.9 US

BLACK LEVEL(SETUP)
7.5 IRE
BLANKING LEVEL
0 IRE
-10 IRE
63.5 US

SYNC TIP

COLOR BURST (40 IRE)
8-10 CYCLES 3.58 Mhz

FRONT PORCH
1.5US

COLOUR BURST
2.5 US

BACK PORCH
1.6 US

SYNC TIP
4.7 US
0.6 US

Fig 5.5.1: Signal Ampliﬁcation

Chroma Section:
We get Y or Luminance Signal or black and white signal from Video output. This signal is then mixed with
B-Y and R-Y Signals to get colours. It happens as under:
B-Y+Y=B
R-Y+Y=R
The colour equation is
Y=.39R+.59G+.11B
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When we get B and R, we can get G from Matrix.
Green is also not transmitted from transmitter. Also, in PAL, The complete Chroma signal is not transmitted. Only its sample 8-11 cycles called BURST is transmitted. At the receiver there is an oscillaitor of same
frequency. This generates the PAL Subcarrier frequency 4.43 MHz to extract the burst and the colour information. From this, we get R-Y and B-Y. Green as already explained is then generated from Matrix as per
the equation shown above.

Micro Processor:
CTVs use Micro processors which have many ICs built in eg. IF Ampliﬁers, Video detector, Sound Demodulator, Chroma section etc.

Memory IC:
A memory I.C. is used so that the selections made by the customer can be memorized.

Inter Connected I.C.s:
In this Microprocessor or chip, Tuner and Memory IC are interconnected through serial bus and serial
data. These ICs and tuner keep communicating with each other as shown:

12 C BUS CIRCUIT

MEMORY
I.C.

6

SCL

2

5

3
SDA

CHIP

TUNER
SCL
SDA

Fig 5.5.2: An I2C Bus circuit ( Called I Square C or Interconnected IC.)
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5.5.1: Colour Picture Tube
TV means Tele Vision ie seeing from a distance. It means TV signal transmission is happening at some
place and TV signal reception and viewing is at another place which is distant from the place of transmission.

Fig 5.5.1.1: Cathod Ray Tube

Fig 5.5.1.2: Basic Cathod Ray Tube

It has three electron guns , one each for Red, Green and Blue. As shown the screen has phosphor dots of
these three colours. There is a shadow mask and the electrons pass through this mask and then they strike
the respective phosphor dots as per the video signal.
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Delta Gun Colour Picture Tube

Gun viewed from base

1200

1200
1200

Fig 5.5.1.3: Delta Gun Color Picture View

Internal Degaussing Coil:
As CRT is used in a CRT TV and it works because of movement of electrons. Certain problems can occur
due to this movement. To avoid this a degaussing coil and a PTC circuit is built into the circuit.When the
set is switched on, AC passes through the PTC and then into the degaussing coil. This degaussing coil is
made of Copper wire and when AC passes through it, a strong magnetic ﬁeld is created due to the AC. This
magnetic ﬁeld degausses or demagnetizes the outer part of CRT and avoids any patch formation.
However, the patch may still be developed due to the following reasons:
1. There may be any magnetic or para magnetic items / things lying near the TV e.g. Radio or sound
system, mobile phones, keys or any iron almirah etc. Patches may be developed due to this.
2. If the TV set is moved while it is on, it may develop patches.
To remove such patches, switch oﬀ set for 15 minutes from Mains. Switch on the set after this time.
3. Patches may have been removed.
If still there is no improvement, check / replace the PTC and the coil.
If there is any magnetic ﬁeld near the CRT TV, the electrons may be deﬂected from their original path
resulting into colour patches on the screen. In certain such cases where patches developed may not be
removed by the internal degaussing coil, an external degaussing coil may have to be used to remove these
patches.

External degaussing Coil:
If the patches can not be removed by the internal degaussing coil, use an external degaussing coil. To use
it, switch on the TV. Take the coil in front of the TV Screen. Switch on the coil and move in in clock wise
direction 2 or 3 times in front of the screen. Now, switch oﬀ the coil and keep it away. Check the TV now.
The patches may have been removed.
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Fig 5.5.1.4: External Degaussing Coil

Steps:
1) Check the set condition after using external degaussing coil as per below process:

2) If Patch removed properly, then check the internal degaussing of set as per below process & if not then do as per the process
in next slide:
a). Create the patch in the ON set either by degaussing coil or by rotating the set as below:
b). Switch OFF the set in patch condition for 10 mins from mains supply
c). Switch ON the set & check whether patch removed or not.
d). If patch removed that means Internal degaussing in set is OK.
e). But if patch is still available that means internal degaussing (either D.Coil, PTC or relay circuit) is
faulty & main reason of Patch in the set
3) Open the set & check the PTC & D.Coil Resistance by millimeter as below:
PTC Resistance : 9, 14 or 18 ohm in OK condition as per specs otherwise faulty
Degaussing Coil Resistance : 13 ohm in OK condition as per specs otherwise faulty
4) In case of any of above faulty, replace the same otherwise check relay circuit
Check Switching Transistor in the path of 12V to relay & relay signal from MICON
5). Replace the faulty part either switching transistor or relay to correct the internal degaussing in set

Fig 5.5.1.5: Steps to remove patch
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1.

Tuner

2.

Micro Processor

3.

Memory IC

4.

SAW Filter

5.

STR or MOSFET or Switching Transistor

6.

SMPS Transformer

7.

Bridge Rectiﬁer

8.

Vertical O/P IC

9.

Error Ampliﬁer

10.

Fly Back Transformer FBT

11.

H-o/p Transistor

12.

Linearity Coil

13.

Colour Picture Tube CPT

14.

Speaker

Tab 5.5.1: Important Components of a CTV
Chassis Sanyo Key Component Matrix

IC

1

N101 LA 76931 S7N58Y4E ( Microprocessor )

Switching Transistor

1

V513 ( 2SC 4460M )

IS24C16A/D-3P

1

N702 (Memory IC)

LA78040B-E

1

N451 (Vertical IC)

2SA1015

1

V511 ( Error Ampliﬁer )

EL817B

1

N501 (Opto coupler)

CRYSTAL OSC. 32.768K

1

G701

H.DRIVE

1

T401

TUNER EWT5F3PA43 E01W1

1

A101

FBT BSC25-N4014K

1

T402

2SC2383-O

1

V431 ( H-driver transistor )

SMPS X Mer

1

T 501 ( BCK 40-27 IEC-A )

CV203CZ TDA2003

1

N601 ( Audio o/p )

BCT-10FL

Tab 5.5.2: Chassis Sanyo Key Component Matrix
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SMPS Voltage Flow Chart Sanyo Chassis

From

SMPS Pin13,VD 551

110V

SMPS Pin11,VD 553

24V

SMPS Pin14,VD554,R550,
V507

9V

SMPS Pin 14,VD 554,R550,
R571,R572 V508

7B5V

SMPS Pin14,R799 L701
SMPS Pin16,VD 555

To

Votage

Collector of Ho/p
transistor thru FBT
Pins 4,2
Collector of H driver
transistor thru LDT
primary

To

Tuner for 33V
Pin 2 and Pin 6 thru
VD451 of Vert o/p
LA78040B-E

Pin19 of Microprocessor
as HVcc
tuner supply

5VSB

Pin35 of Microprocessor
as VDD

17V

Pin 5 of Audio o/p CV203

Tab 5.5.3: SMPS Voltage Flow Chart Sanyo Chassis

SMPS Main Voltages:

SMPS Pin

Voltage

10

112 V from Diode VD 522 to collector of H Out Put transistor

8

13 V from Diode VD 523 to Pins 2 and 6 of Vertical
Output I.C. and collector of H-Driver Transistor

14

17 V FROM Diode VD 526 to pins 2 and 6 of Audio
Output I.C.

13

10 V from Diode VD 525

11

-13 V from Diode VD 521 to pin 4 of Vertical Out Put I.C.

Tab 5.5.4: SMPS Main Voltages
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FBT Voltages Sanyo Chassis

From

Votage

SMPS Pin13,VD 551

110V

Collector of Ho/p
transistor thru FBT
Pins 4,2

Tuner for 33V

SMPS Pin11,VD 553

24V

Collector of H driver
transistor thru LDT
primary

Pin 2 and Pin 6 thru
VD451 of Vert o/p
LA78040B-E

SMPS Pin14,VD554,R550,
V507

9V

Pin19 of Microprocessor
as HVcc

SMPS Pin 14,VD 554,R550,
R571,R572 V508

7B5V

SMPS Pin14,R799 L701
SMPS Pin16,VD 555

To

And to

tuner supply

5VSB

Pin35 of Microprocessor
as VDD

17V

Pin 5 of Audio o/p CV203

Tab 5.5.5: FBT Voltages Sanyo Chassis
IC 76931 Pin Description

Pin

Function

Pin

Function

6

Audio out

33

Crystal 32.768K

8

IF Vcc 5V

34

10

ABL

35

VDD 5V SB

11

R,G,B Vcc 9V

36

Key

12

Rout

44

FBPin

13

Gout

50

4.43 MHz Crystal

14

Bout

61

RFAGC

17

VertIcal out

63

IF in

19

HVcc 9V

64

IF in

21

Hout

23

Mute

26

I.R.

30
31
32
Tab 5.5.6: IC 76931 Pin Description
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5.5.2: Service and Design Data
We have here given a method of entering service data of a particular chassis. Each Company provides its
engineers with this data and its code. Using this data, an engineer can check and do many adjustments
and resolve many issues in ﬁeld without opening the back cover of the set. Same is true for LCD and FPDs.
However, design data should not be tried for change and the companies give clear instructions to their
engineers about it.
Method to enter Service Data of a particular CRT TV Chassis
• Make Vol zero
• Press Menu on remote
• Go to brightness and enter
• Press 6568
• Press sleep timer
• Again press sleep timer for next menu
• To exit, press jump
Diﬀerent chassis use diﬀerent Micon and accordingly the method of opening service and design data is
diﬀerent. A Micon or Micro controller is a customized microprocessor which carries out functions as per
speciﬁcations.
Caution: Before changing any setting, note down current setting of TV in your diary so that if there is no
improvement, you can set the data as it was before you changed it.
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Signal
Type

Signal
components

RF

Resolution

Connector
type

Picture,
Sound,
synch and
blanking all
in one cable
or wire

240 lines

Balun or
Adaptor

AV

Y, C and
control
signals

270 lines
and better
than RF

S-Video

Y and C

400 Lines

Component
Video

Pb, Pr and Y

500 or more
lines

VGA

15 Pin D Sub

HDMI

HDMI

RCA yellow
socket and jack

Signal
available
from

CRT TV or
FPDTV

Antenna which
receives signal from

Both

TV Transmitter

DVD

Both

DVD, Camcorder

FPD only

RCA 3 cables
for picture and
separately
sound has to
be connected

DVD

Both

VGA,XGA,
WXGA etc.

15 Pin D Sub

PC, Laptop

FPD only

2Mega Pixel
or 4K

HDMI Cable

HDMI Generator,
Laptop

FPD only

Tab 5.5.2.1: Connectivity of signals for CRT TV and LCD TV

EURO Multi System (CZ):
R/F Mode

Video (A/V) Mode

PAL

PAL

NTSC 4.43

NTSC 4.43

-

NTSC 3.58

SECAM

SECAM
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Multi System (CS-System):
In Multi System CTV we can use any kind of video (Color) signal from any country transmission through
any mode
R/F Mode

Video (A/V) Mode

PAL

PAL

NTSC 4.43

NTSC 4.43

NTSC 3.58

NTSC 3.58

SECAM

SECAM

PAL System (CB-System):
In Single System CTV we can use video (Color) signal as follows
R/F Mode

Video (A/V) Mode

PAL

PAL

-

NTSC 4.43

-

NTSC 3.58

Channel bandwidth for colour
transmission

Fig 5.5.2: Channel bandwidth for colour transmission
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The channel Bandwidth is =7 MHz
Video Bandwidth=5 MHz
PAL Colour Signal frequency=4.43 MHz
For economy and to ensure that the colour signal does not disturb Video, only 8 to 11 cycles of the colour
signal are transmitted. This contains the colour information of the scene. This is called PAL Colour Sub
Carrier or Burst. At the receiver, there is a crystal oscillator which produces exact frequency of 4.43 MHz
and through this the burst signal is received in the TV or LCD receiver and we get the colour information.

5.5.3: Cathode Ray Tube
The signal from Video Out Put is now fed to Cathode of CRT. If other circuits are working properly and a
signal is fed to TV, same will be displayed on the screen. We have covered CRT in detail separately. In a CRT
TV, there is a PCB mounted on the CRT. The PCB is shown in the ﬁgure. There are three video out put
transistors which are on this PCB. Sometimes video out IC is also used.

Fig 5.5.3.1: Colour Picture Tube with its parts
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Fig 5.5.3.2: CRT PCB

Fig 5.5.3.3: Anode CAP which is ﬁxed on Anode

Sound Stage:
In the Video Detector, the PIF and SIF beat together and we get the diﬀerence of these frequencies which
is also called “ Inter Carrier Sound “:
Picture I.F.=38.9 MHz
Sound I.F.= 33.4 MHz
Diﬀerence=5.5 MHz
In CTV, sound is separated before video detector to avoid harmonic generation from inter carrier sound
frequency 5.5 MHz and PAL Colour Sub Carrier frequency of 4.43 MHz.
Sound Trap:
Now this 5.5. MHz signal has to go through a sound trap which keeps only the sound frequency and ﬁlters
out all unwanted frequencies.
Sound Demodulator or Detector:
The sound signal had been modulated at the time of transmission and it is still in modulated condition.
This modulated signal can not drive a speaker. So, ﬁrst the sound signal is extracted or detected from this
signal.
Sound Out Put:
The sound signal is given an ampliﬁcation before it is fed to a speaker. From the speaker, we get the sound
of the programme that we are watching.
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UNIT 5.6: Audio Section
Unit Objectives
At the end of this unit you will be able to:
1. Explain sound section of a TV
2. Explain diﬀerent types of sound system and its functionality
3. Identify various circuits used in sound system

Basics of Sound
Human Audible Frequency: 20-20000 Hz
1 Hz=1 Cycle per second

Fig 5.6.1: Audible Frequency

Figure: Human Audible Frequency Range
As is clear from the above ﬁgure, humans can only hear sound whose frequency lies between 20 Hz to
20000 Hz. But to reproduce the sound and music exactly in the same way as it is say, in a concert, is in itself
a challenge.
Sound frequency can be divided as:
Low, Mid and High. The following table shows the range speciﬁcations
Frequency

Name

Instrument

Type of speaker for sound reproduction

Low

Bass

Table, Drum

Woofer

Mid

Dialogue

Voice

Mid Range

High

Treble

Treble

Tweeter

Tab 5.3.1: Low, Mid and High. The following table shows the range speciﬁcations
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MONO:
In mono all audio signals are mixed and routed
through a single audio channel.
A mono signal output through 2 or more speakers
is still mono as each speaker reproduces same
content of sound.

Fig 5.6.2: Mono Signal

STEREO:
Here 2 or more separate channels are used to give

Sub

natural distribution of sound.
When we listen to these 2 channels on separate

Front
Left

Center

Front
Right

speakers, we feel as if we are present at the event.

Surround
Left

Surround
Back Left

Surround
Right

Surround
Back Right

Fig 5.6.3: A 7.1 Speaker system

When the sound surrounds the listener from all sides, we say he is getting Surround Sound. In 7.1 system,
we have 7+1=8 speakers. When it is a 5.1 speaker system, it means
There are 5+1=6 speakers which are as under
FL: Front Left
FR: Front Right SW: SubWoofer
Centre Speaker
RL : Rear Left
RR : Rear Right
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This system is shown in the following diagram. With LCD or LED TV, where screen is very thin, speakers are
very small and when LCD or LED is ﬁxed in a big hall, a Sound System is required to get proper sound and
a 5.1 system serves the purpose well. However, in CRT type TVs, the TV cabinet used was big and it was
possible to have many speakers inside that cabinet. So, in some companies’ models, there were Woofers,
tweeters and also Mid Range speakers. Due to this, customer could get reasonably good sound output.
Still it should be clear that there is a diﬀerence between sound output intensity or loudness and ﬁdelity
or quality. If one wants a good quality sound, one has to go for very high quality sound system cost of
which can go upto several Lacs. As TVs are for the masses, a compromise has to be made by the manufacturers so that they are able to give a product which can deliver good quality picture and good sound. If a
customer wants still better results, he has to choose the costliest models.

SL
L

SUB

C

R
SR

Fig 5.6.4: A 5.1 speaker system

5.5.5: PMPO
This is not a technical term but is actually a Marketing Term. Actual power is R.M.S. or Root Mean Square.
P.M.P.O. means Peak Music Power Output
This term is used to claim Audio Output.
This is a multiplication of R.M.S. Sound Output of the CTV set by a factor.
P.M.P.O =R.M.S.*A Multiplication Factor
Multiplication factor to RMS is not ﬁxed. This Multiplication factor is decided by the Marketing Team of
any company.
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Raster:

Till now, we have seen the signal path as per the block Diagram. We saw the Video signal path and the
sound signal path. To, to see the video Signal, we used a CRT. But we need brightness on the screen so
that we can view the picture. The brightness on the screen without any signal is called Raster. This Raster
is produced because of the scanning done by electrons horizontally and vertically.
Horizontal Stage:

It has a Horizontal Oscillator, a horizontal driver and a horizontal out put. The frequency of the Horizontzl
Oscillator is kept at 15625 Hz. The electrons coming from the cathode ray tube are deﬂected horizontally
using deﬂection coils which are mounted over the neck of the CRT. The output of the Horizontal oscillator
can not directly drive the Horizontal Output circuit so a horizontal driver circuit is used to connect the
oscillator and the output. The output then drives the Horizontal yoke.

1
V451

V450

CHIP

33

R425

L L

H OUT

FBT

L L
3
R 3.9 E / 5W

+115
R454

+24 V

Fig 5.5.5.1: Horizontal Stage

Pin Number / Description

Voltage

HV

HV

Focus

Focus

Screen

Screen

10

200 V

8

3-4 V A.C. for heater or ﬁlament

9

ABL ( Auto Brightness Limiter )

7

Ground

Tab 5.5.5: Voltages taken from FBT of a CRT Chassis for various stages.
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Fig 5.5.5.2: Fly Back Transformer also called EHT Transformer and a Yoke
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Vertical Stage:

Here we have a vertical oscillator and a vertical output. An IC can be used or transistors can also be used
for vertical output stage. The frequency of vertical oscillator is same as frequency of AC in our country i.e.
50 Hz. If it is not kept so, picture will move up or down and we will get a Vertical Rolling.
AGC Circuit:

This is used to automatically control the gain of the incoming RF signal. It is a circuit between video out
put and IF and RF ampliﬁers. Two AGC Voltages are generated:
RF AGC:

These voltages control then gain of the RF signal and we get optimum signal so that there is no distortion
and noise.
IF AGC:

These voltages control then gain of the IF signal and we get optimum signal so that there is no distortion
and noise.
Synch Circuits:

These are needed to control and correct the Horizontal and vertical frequency so that the picture being
received in atransmission exactly follows the picture being transmitted from the Transmitter.
AFC Circuit:

This is used to automatically correct the frequency of the Horizontal Oscillator so that this frequency does
not drift. If it drifts, you will ﬁnd horizontal stripes on the screen without picture. This frequency pulse is
taken from a winding of Fly Back Transformer and fed to the horizontal Oscillator. Horizontal oscillator is
in the micro processor or in Jungle IC ( This is the name of the IC which was used earlier and it contained
Video and Horizontal and vertical oscillators ).In still older sets, there were transistors used for Horizontal
oscillator circuit.

SMPS:

The set needs power to operate and a SMPS is used to generate various DC supplies as per requirement.
Each Company uses SMPS as per requirements of the chassis used in its models. DC Voltages that are
generated are: 5V. 8V, 12V, 110V. Depending on circuit requirements, these voltages may vary.
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Black and White TV Block:

We have already seen how signal travels in a TV receiver. To understand a CTV, we have to ﬁrst understand
how does a Black and White TV work. For displaying pictures, we need a medium. Here the medium is CRT
or Cathode ray Tube. CRT functioning is separately explained in this book. For reproducing sound, there is
a complete sound section.
In case of a CTV, The signal is received by antenna or is received through AV, RGB or USB depending on the
type of source of signal selected. The signal, if received from Antenna, goes to Balun, Tuner, IF Section,
Video Pre Ampliﬁer, Video Output and CRT. As explained above, we have received the signal but to display
it, we use CRT here. The cathode of the CRT emits electrons and the video signal goes to the grid.

A television receiver is an electronic device that receives audio and video signals from an antenna, cable/satel-lite, or a video player and converts those signals into visible light rays and audible sound. A television
receiver displays a picture as horizontal lines on the screen. Each line contains a series of red, green, and
blue stripes. At viewing distance, the lines and stripes merge and we see a sharp picture in full color.
Modern televisions rely on solid-state electronic components that require servicing by a trained technician.

5.5.6: Colour TV Block
How Does a Television Work?
Housing
Picture tube
High Voltage
Band

Screen

Tuner
cable /
antenna
connection

Speaker
220V electrical cable

Infrared detector window

Control panel
Circuit board

Fig 5.5.6: Identifying a Television Problem?
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UNIT 5.7: Common Faults
Unit Objectives
At the end of this unit you will be able to:
1. Diagnose the defect and performance issues in various sections of CRT TV
2. Diagnose fault root cause and repair requirements of CRT TV
3. Carryout repair work of the defective section of CRT TV
4. Carryout service and maintenance requirements of CRT TV

In a CRT TV there are some common faults which may occur in any CRT TV of whatever make.
These can be classiﬁed as under:
Fault Finding in CRT CTV:
Given below is a table in which common faults that can occur in a CRT TV are listed. Alongwith it in another column, we have given the action / solution for trouble shooting these faults:

S.N.

Fault

1.

Dead

2.

Stand by

3.

No Raster,

Check whether ﬁlament is glowing, if yes, check brightness,

sound o.k.

screen, if no check heater voltage, heater continuity

Action
Check AC 230V, Check / replace fuse, VDR, PTC, bridge, s
witching transistor, H out put transistor, FBT
Check 5V SB at pin 35 of microprocessor, check power low /
high at pin 30 microprocessor, V551, V552, VD507, V507,
Check 9V at emitter of V507,9V at pin 19 of microprocessor,
Check Memory IC and its SDA, SCL, Check H-out from pin21
of microprocessor, H-drive at base ofV431,24V at collector of
V431, check whether emitter of V431 and V431 is properly
grounded
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S.N.

Action

Fault

4.

No Picture

5.

No Sound

6.

NPNS

If sound is OK , it means fault is after video detector ie
in Video output, check RGB Vcc voltages
Check Speakers, Audio out put pin, mute circuit,
Sound supply in SMPS
Check if speaker is ok, if not, replace. If yes, check sound
supply 17V, CHK audio I.C, check audio o/p form microprocessor
and audio in at audio ic, check mute circuit

7.

PNC/SNC

Check Antenna direction, cable, dipole, balun ( for Antenna ),
cable, balun, adaptor, Tuner, SAW Filter, IF Circuit
( for Antenna and cable connection both )

8.

No Sound /
Distorted

Do as in 5 above or Check whether it is cable or
DTH Signal, Check in another house or another cable,

sound on some

try to adjust from MFT

channels on

9.

10.

PNC/SNC on
some channels

Check whether it is cable or DTH, Check in another house
or another cable, try to adjust from MFT. MFT means Manual
Fine tuning. It is used to tune manually.

NP/NS from AV,

Check AV out from microprocessor and follow the circuit right

Picture / sound

up to AV out

ok from RF
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S.N.

Fault

11.

NP/NS from

12.

Action
Check that connections are proper, Comp video has

component video

been selected in DVD ,Component video or RGB has

Vertical Fail

Check vert supply 24V at pin 2 and 6 of Vertical O/P I.C.,

been selected in TV/AV or Source.

Check 9V at Pin 7, Check drive from microprocessor pin 17
and at pin 1 of Vertical O/P I.C.

13.

Height less

Check vert supply 24V at pin 2 and 6 of Vertical O/P I.C..
Check 9V at Pin 7, Check drive from microprocessor
pin17 and at pin 1 of Vertical O/P I.C.

14.

Remote not
working

15.

Check cells, check I.C., Infra Red receiver

Horizontal

It means Horizontal Synch is not locked. Check FBISO.

Rolling

These are ﬂy back pulses of 15625 Hz and are used
to control Horizontal Frequency.

16.

17.

Low contrast /

Check ABL Circuit. ABL means Auto Brightness Limiter.

dim pic

It is found between a FBT PIN and a Micon pin.

No colour

Check colour crystal 4.43 MHZ. In some sets there are 2
crystals and 4.43 MHz Crystal is separate. However, in some
sets where a higher frequency crystal is used, 4.43 MHz is
also derived from it. Either therer will be a dry soldering or
else the crystal may have become defective and you
may need to replace it.
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S.N.

Fault

Action

18.

Single colour

Check R,G,B out from Microprocessor pins.Check video

miss

o/p circuit-the particular transistor and its associated circuit.
Normally, the transistor may have become defective or the
resistor supplying supply to its collector may be open or
high value.

19.

Vertical Rolling

Vertical synch pulses are contained in the Video Signal.
They are separated in Microprocessor and fed to the vertical
oscillator. If there is some fault in this circuit, the picture will
roll vertically. If this fault is seen, check the voltages on the
relevant pins of vertical oscillator. If these are not OK,
Replace Micon IC. Also, resolder the Micon IC.

19.

Colour Patches

Check if there is any magnetic ﬁeld due to any paramagnetic
thing lying near by or magnetic ﬁeld due to any electric
overhead wires or any speakers of any sound system, mobile
phone. Remove the cause if there is any such magnetic ﬁeld.
Switch oﬀ the set and switch it on after 15 minutes. Patch
may be gone.
Check and replace internal degaussing coil, PTC etc.
If these are OK, use an external degaussing coil to remove
the patch.
Check if convergence is OK.
If it still does not go, you may have to replace CRT.

Tab 5.7: Fault ﬁnding in CRT TV
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• If there are color patches in the image, they are caused by magnetization of the TV’s metal parts or
picture tube. CRT TV sets have a built-in device which does demagnetizing. It is called Internal Degaussing Coil and is mounted on the back of the CPT. If a customer gets patches on his TV, turn the set on for
one to two minutes, then turn it oﬀ. Repeat several times at half-hour intervals. If this fails, demagnetize
the picture tube by running an external degaussing coil across the screen with the set turned oﬀ and
then take the coil away, switch it oﬀ and keep it aside. It will remove the patch. If patch is still not
removed, you may have to degauss again. Otherwise, check / PTC. If that also does not work and internal degaussing, check / replace internal degaussing coil. If that also does not work then ﬁx some small
magnets at the back of the CPT.
• If bright areas of a picture look silvery and details are indistinct, the picture tube is defective. When
brightness is turned to low level, the picture will appear normal but dull. With brightness up, detail in
white areas is lost. The picture may improve after the set has been on for an hour or more, but this
means Picture tube is weak and needs replacem,ent.
• Low contrast
• This symptom can be divided as .
A: Too much noise or snow,
B: Simply poor contrast.
Cause: Low contrast and snowy picture can be due toa fault in the antenna or in the RF circuit. Plain low
contrast is generally in the IF Ampliﬁer stage to video output stage..

121

Participant Handbook

5.6.1: Trouble - Shooting Procedure
• Find if low or less contrast is in all channels. If it is on only one channel, check if there is any loose or
faulty contact in tuner stage. When there is a weak contrast in all channels, adjust the AGC from service
data, both RF and IF AGC. If the fault is not rectiﬁed, check if the symptom is accompanied with snow
or not. If the picture is snowy, check for an open circuit in the antenna / cable TV feeder cable or in the
RF ampliﬁer circuit. If the strength of the signal is very low, check the mixer, VIF, video detector and the
AGC circuits. If the output voltage of the video detector is normal, check the video ampliﬁer circuit.
Trouble-shooting the antenna circuit:
• An open or broken feeder cable connecting the external antenna and the receiver will result in less
contrast and noisy picture. Check condition of the feeder cable by visual inspection and then check
continuity using a Multi Meter. In areas near to sea, granules of salt adhering to the feeder cable will
decrease the strength of the signal transmitted to the receiver. If this is suspected to be the cause,
replace the feeder cable at least once a year or replace it with coaxial cable. Co-Axial Cable is also
suggested in places where the house of the customer is on or near a very busy road and traﬃc density
is very high. Co- Axial cable attenuates the noise due to the traﬃc.
• Please note that we will discuss TVs with manual tuning control and having transistors. This is done so
that you understand the subject better. However, all present day TVs use Electronic Tuners and ICs in
place of transistors.
• Due to this there is B&W picture even when there is color transmission. There can be following faults in
this case:.
1) No color loss in all channels,
2) No color in a particular channel and
3) Intermittent color loss.
1. No color in all channels. A trouble in any of the following circuits may cause the symptom: bandpass
ampliﬁer, ACC, color killer, 4.43 MHz oscillator, 4.43 MHz output, burst gate and burst ampliﬁer circuits.
2. No color in some or in a particular channel. This symptom is caused by a mis-adjustment in the local
oscillator frequency or a loose contact in the channel selector switch.
3. Intermittent color loss. This is caused by a loose contact in the channel selector, mismatch between the
antenna and the receiver or an intermittent operation of the 4.43 MHz oscillator.
• TROUBLE-SHOOTING PROCEDURE :
• In case of Micon which controls IF, Video, check / replace the Microprocessor and or the colour
crystaloscillator.
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Poor or Less color:
It can be called low, faded or less color. It is characterized by a weak maximum color reproduction. This
symptom can be divided into two cases:
1) Low color in all channels
2 ) Low color in some channels
Weak color in all channels is caused by a breakdown in the ACC circuit or by a bandpass ampliﬁer with a
decreased gain.
Weak color in some stations is caused by a poorly tuned ﬁne-tuning circuit, a mismatch between the
antenna and the feeder cable, a defective antenna, a defective feeder cable or an old tuner.
TROUBLE-SHOOTING PROCEDURE:
• Set the color control at maximum and then adjust the ﬁne-tuning circuit with the ﬁne tuning knob to get
maximum color for every station. If only some stations have weak color, check the matching of the
antenna and the feeder wire. A mismatch between the antenna and the feeder cable will aﬀect the
receiver’s reception and you will not get good color. But, if all channels have weak color and the color
strength is not uniform, check and replace Micro processor. Check for a mismatch between antenna and
cable by moving the cable slowly away from the antenna terminals. Check its eﬀect on the color on the
screen. If the color intensity changes as the foil is moved, then a mismatch between the cable and the
antenna is conﬁrmed. Such a mismatch can cause weak color reproduction.
Trouble-shooting the ACC and the bandpass ampliﬁer .
• A breakdown in the ACC (Automatic Color Control) circuit will reduce the gain of the ﬁrst bandpass
ampliﬁer circuit. This will result in a decrease in the overall gain of the bandpass ampliﬁer block. Check
/ Replace Microprocessor and associated circuit.
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UNIT 5.8: Faults speciﬁc to diﬀerent TV Sets
Unit Objectives
At the end of this unit you will be able to:
1. Explain faults speciﬁc to diﬀerent TV Sets

We have shown above certain basic faults which occur in any CRT TV of any make. We may get diﬀerent
faults depending on the power supply and the picture and sound processing circuits and the CRT used.
The faults may also depend on certain features incorporated in certain models e.g. TVs have child lock
feature. However, if a customer uses child lock but forgets the password, it will be a fault for him and he
will call the company to remove the fault.
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UNIT 5.9: Safety Standards to follow
Unit Objectives
At the end of this unit you will be able to:
• Use best working practices to avoid potential safety hazards
• Assess your responsibilities for safety of TV sets

Fig 5.9.1: Safety Circuits

1. Each CRT TV has certain special circuits and or components for the safety of the customer and the
service person. If any of these components becomes defective, it has to be replaced with the same
component or equivalent component as prescribed by the manufacturer. If it is not done, it can be
hazardous. It is called a Critical component.
2. If any protective device has become defective, same has to be replaced as per recommendation of the
manufacturer. If any protective shield is missing same must be arranged and ﬁxed.
3. AC fuse must be of the exact rating as speciﬁed by the manufacturer. No wire or jumper should be
used in place of fuse as it may lead to a ﬁre in the set.
4. When reinstalling the chassis and its assemblies, all protective devices, including: nonmetallic control
knobs and compartment covers must be put back in same manner because these will protect the user
from shock, if any.
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5. There should be no holes / slots, cabinet openings from where one is able to insert ﬁngers and contact
dangerous voltages. Such openings include the spacing between the picture tube and the cabinet
mask, very wide cabinet ventilation slots, or back covers not ﬁtted / screwed properly.
6. Leakage Current Hot Check .
Warning: A leakage-current tester or a metering system should be used to check the leakage current.
7. After assembling the unit, the AC power cord plug should be directly inserted into the power socket.
Measure the current between a known earth ground (metal water pipe, conduit, etc.) and all exposed
metal parts, including: antennas, handle brackets, metal cabinets, screw heads and control shafts. The
current measured should not exceed 0.5 milli amperes. The same process should be repeated by
reversing the power-plug prongs in the AC outlet.
8. Antenna Cold Check:
Disconnect AC plug from the AC source. Now, connect an electrical jumper across the two AC prongs.
Connect one lead of the ohmmeter to an AC prong. Connect the other lead to the coaxial connector.
It should show an open circuit.
9. X-ray Limits:
The picture tube is especially designed to prohibit X-ray emissions. To ensure that there is no x-ray
emission, a defective CRT should be replaced only with a CRT as recommended by the manufacturer
or an equivalent tube.After replacement, the picture tube shields and mounting hardware also need
to be reinstalled because they also provide protection from X-rays.
High Voltage Limits:
High voltage must be measured each time servicing is done on the B+, horizontal deﬂection or high
voltage circuits.
10. Correct operation of the X-ray protection circuits must be reconﬁrmed whenever they are serviced. To
ensure that the speciﬁed limits are not exceeded, each of the special components needs to be
checked
.
11. The customer or the service engineer should not try any design changes in the circuit as it may change
the load of the circuit and may lead to malfunction / ﬁre.
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12. Hot Chassis Warning:
Some TV receiver chassis are electrically connected directly to one conductor of the AC power cord.
If an isolation transformer is not used, these units may be safely serviced only if the AC power plug is
inserted so that the chassis is connected to the ground side of the AC source.
13. To conﬁrm that the AC power plug is inserted correctly, do the following: Using an AC voltmeter, measure the voltage between the chassis and a known earth ground. If the reading is greater than 1.0V,
remove the AC power plug, reverse its polarity and reinsert.
Re-measure the voltage between the chassis and ground.
14. Some TV chassis have a secondary ground system in addition to the main chassis ground. This secondary ground system is not isolated from the AC power line. The two ground systems are electrically
separated by insulating material that must not be defeated or altered.
15. Components, parts and wiring that appear to have overheated or that are otherwise damaged should
be replaced with parts that meet the original speciﬁcations. Always determine the cause of damage
or overheating, and correct any potential hazards.
16. The original lead dress, especially near the following areas: Antenna wiring, sharp edges, and especially the AC and high voltage power supplies must be followed. Pinched, out-of-place, or cut wiring
must be corrected / replaced. The spacing between components and PCB should be kept same.
17. There should be no damage to AC power cord. The wires and components should not touch such
parts which become heated during running of TV.
18. Use safety goggles with side shields if CRT has to be replaced.
19. Product Safety Notice:
Some electrical and mechanical parts have special safety-related properties and if a diﬀerent component is used when one such component becomes faulty, the protection circuit may not work.
Exercise:
1. In case of PNC / SNC fault in a TV, what will you check?
2. What is PAL Colour sub carrier frequency?
3. What voltage is given to anode of a colour picture tube?
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Notes

128

6. Repair
Dysfunctional Flat
Panel Display (FPD)
TV set
Unit 6.1 – LCD and LED Television System
Unit 6.2 – Controls and features
Unit 6.3 – Common Faults
Unit 6.4 – Faults speciﬁc to diﬀerent Television System
Unit 6.5 – Safety Procedure to follow

Participant Handbook

Key Learning Outcomes
At the end of this module, you will be able to:
1. Identify various sections of ﬂat panel TV set
2. Apply cleaning method of ﬂat panel TV set
3. Explain and use various features of ﬂat panel TV set
4. Diagnose the defect and performance issues in ﬂat panel TV set
5. Diagnose fault root cause and repair requirements of ﬂat panel TV set
6. Carryout repair work of the defective section of ﬂat panel TV set
7. Carryout service and maintenance requirements of ﬂat panel TV set
8. Use best working practices to avoid potential safety hazards

130

TV Repair Technician

UNIT 6.1: LCD and LED Television System
Unit Objectives
At the end of this unit you will be able to:
1. Explain diﬀerence between LCD and LED TV set
2. Identify units in ﬂat panel TV set
3. Apply cleaning method for LCD panel

Led TV System Block Diagram:
To each port
bun line

Analog Broadcast
RF
Analog
Tuner

SIF

Audio block
2 types supported

AV- I/F

DVP series

VIF
Composite video
Audio(L/R)
VHS VTR

Analog component

DVD

{

ADC

(RGB/YPbP1 /
CVBS/

Y/C Sep

Audio)

Switching Diode
SchottkyDiode

LCD panel

10 bit

AV-I/F

Zenser Diode

Interlace
scaler
OSD

Panel
Control
T-Con

Color
Decoder

Digital Broadcast
MPEG
Decoder

Digital
Demodulation

DAC

Digital
Tuner

PC

VO Expander

AV- I/F

DAC

DTV serise

PC Interface
HDMI

HDMI I/F

Luminance

CEC
Remote control receiver

SSCG Clock Gen

EEPROM
Power supply

Control MCU
Reset IC

CEC : Consumer Electronics Control

Fig 6.1.1: Led TV System Block Diagram
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15 mm thin
Conventional Display

4mm thin
LED TV

Fig 6.1.2: Display Comparison

It can be called low, faded or less color. It is characterized by a weak maximum color reproduction. This
symptom can be divided into two cases:

1. Product lifetime can be shortened when it is used under conditions of high
temperature and humidity.
2. When it is used at low temperature of 100 C or lower, response time
and brightness are aﬀected in such a
way that the proper display may not
be obtained
3. When exposed to drastic ﬂuctuation of
temperature (hot cold or cold to hot), the
product may be aﬀected, specially, drastic
temperature ﬂuctuation from cold to hot,
produces drew on the surface which may
aﬀect the operation of the polarizer and
product.

Fig 6.1.3: Product Life Time
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Environmental Consideration
It is recommended to use the product in a clean place and to exercise caution to ensure
it is not aﬀected by duct or liquids, etc.

1. Its is used in dusty place , dust may cause an
electrical short inside the product resulting in
malfunction.

2. If the product is contaminated by humid or liquid
substance, polarizer may be discolored. If the liquid
enters may enter the product to cause electrical
failure or corrosion which, in turn, may lead to
malfunction

Fig 6.1.4: Environmental Consideration

Cards, Parts in a LCD TV:
1

Power Supply Card

2

Main Card orTuner Card

3

Invertor Card ( In smaller sets it is on power supply card )

4

IR Card

5

Panel Key PCB

6

Panel

7

Speakers

8

Logic card on Panel

9

LVDS Connector

Tab 6.1: Cards, Parts in a LCD TV
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6.1.2: Method Of Cleaning LCD Panel
1. Switch oﬀ the set. If the screen is dark, it will be easier to see the areas that are dirty or oily.
2. Use a dry soft cloth, wipe the screen very gently from right to left & left to right, not in circular motion.
i) use the microﬁber soft cloth.
ii) Soft white cloth commonly used for cleaning the glasses of Photocopier Machine / Scanner etc.
3. If the dry cloth does not completely remove the dirt or oil stains from the panel, do not press harder in
an attempt to scrub it oﬀ.
Pushing directly on the LCD screen can often cause permanent pixels damage. In such situation, try the
following steps:
i) Take 2-Pieces of soft cloth. First Use a soft damp cloth (dip in mineral water). Gently wipe the Panel
surface with damp cloth & immediately wipe it dry with a soft dry cloth.
ii) If there are some hard ﬁgure prints or greasy stains on the panel which is diﬃcult to remove, use damp
cloth in circular motion & immediately dry polish with the other cloth.
Wipe from right &then left to right and doing this get to the bottom of the screen.
iii) For dirty stains, one can use diluted white-vinegar by mixing 50% water & 50% vinegar.
iv) Many companies sell cleaning stuﬀ in spray containers for Flat-screen monitors but the vinegar
mixture is easy to use& not harmful.
4. The plastic cabinet surrounding the screen can be cleaned with any multipurpose cleaner but avoid
contact with the screen itself.

1. Do not use paper, tissue paper, or any cloth for wiping the LCD screen. Such materials can cause scratches on the screen.
2. Do not use cleaning agents containing ammonia, ethyl alcohol, acetone, toluene, ethyl acid, or methyl
chloride. These can react with the LCD screen and damage it.
3. Do not put any liquid spray on the LCD screen otherwise it can enter the inside of the TV and damage
the circuit inside it.
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Voltage Distribution in a LCD TV:

S.N.

Supply Voltage

Description

1.

+5 V Stand by

2.

+5 V Power

3.

+12V

4.

+24V

5.

PS On

6.

BL On

Back Light on pulse

7.

Panel Power

Panel becomes operative after receiving
this voltage

It is available at 5V Stand by position
and goes to IR, Display LED,
Microprocessor and Memory
It becomes available when PS on is
received from microprocessor
It becomes available when PS on is
received from Mains card and goes to
invertor card for smaller screens.
Same as above
Power Supply On
+5V and 12 V released only when PS On
command is received from Tuner Card

Tab 6.1.1: Voltage distribution in a LCD TV
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6.1.2: Plasma Display Panel
Plasma consists of a collection of free-moving electrons and ions - atoms that have lost electrons. Energy
is needed to strip electrons from atoms to make plasma. The energy can be of various origins: thermal,
electrical, or light (ultraviolet light or intense visible light from a laser).
Plasma:

Face Plate (glass)
Sustain electrode
Scan electrode
Dielectric Layer
Protective Layer
Barrier Ribs
Phosphor (R)
Phosphor (G)
Phosphor (B)
Dielectric Layer
Data electrode
Back plate

Transparent
Display
electrode

Dielectric Layer
Front glass plate
Protective
Layer

RO
Address
electrode

Rear glass plate
Red
Phosphor

Green
Phosphor

Blue
Phosphor

Fig 6.1.1: Plasma Display Panel
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Plasma generates ultraviolet light which in turn excites the phosphor coating inside the glass envelope. The phosphor emits a single color of visible light. Each pixel consists of three sub-pixels, one
each of red, green and blue. By combining these primary colors at varying intensities, all colors can be
formed
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UNIT 6.2: Controls and Features
Unit Objectives
At the end of this unit you will be able to:
1. Explain and use features of LCD TV set

Features of a LCD TV:

Fig 6.2.1: LCD TV

• Digital Noise Reducer, Hotel Mode, Programme Name
• Reminder Timer/Channel, Sleep Timer, On/Oﬀ Timer
• Programme Skip, Quick View, Freeze, Clock
• Volume, Tuning, Panel Lock

Tuning:
Commo
• 200 Programme, FS Tuning ( FS means Frequency Synthesised )
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Picture:
• 4 Picture mode (Std., Mild, User, Dynamic)
• 3 mode color temp control, Zoom
• Back light adjustment, Digi Comb Filter
• DCRE (Digital Colour Reality Engine)
Audio:
• 4 sound modes, 10Wx2(RMS), 2 Speakers, Equalizer
• Auto Volume Leveller, Bass & Treble Balance
Connectivity:
• S Video in, VGA in, PC Audio in, 2 HDMI, RF in, AV in,
• DVD Compatible
Speciﬁcations:
• 1366x768 Resolution
• 16:9 aspect ratio
• 16.7 million display color
• 30000:1 super contrast ratio
• 500cd/m2 brightness
• 6.5 ms response time
Before starting service the engineer should listen to customer, observe and check himself and if
required, try the following steps. This applies to both CRT and LCD Set:

Before calling for the TV

repair service, there are many things customer can do himself to eliminate or reduce the cost of technical repair. The tips given here apply to both ﬂat-screen television repair and tube-type television.
These tips can also be used for dealing with common problems such as electrical cord repair, remote
control repair and others.
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Simple solutions which customer or engineer can check if a CRT TV or LCD TV is faulty
Symptom
Power

Cause

Action

Picture

Sound

Dead /
No Power

No

No

No AC from
socket.

Check AC in
socket / ﬁx plug

Stand by
only red
light on

No

No

Remore or
panel key may
not be working

Try with panel key or
remote key. If not O.K.
customer should
call service

Check Antenna
direction, ant wire,
cable, Balun, dish
connection

Only one TV to be run
on one connection.
Antenna wire not too
long or coiled.Check at
a neighbour's house
with same cable / dish
connection. If OK
there, call cable / dish
operator.In case of
disg, check for
weather, obstruction
in path of signal

In rainy season,
signal from dish
may not be
received

Wait for rains to stop
and or call dish
operator

OK

OK

Picture not

Sound not

clear

clear

Picture not

Sound not

clear

clear

OK

Multiple
pictures /
Ghost

Interference

Lines on
picture

OK

Abnormal
Sound
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Antenna direction
wrong

Correct direction.

Electrical / Road
disturbance

Check for any
electrical or road
disturbance
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Symptom
Power
OK

OK

Picture
OK

No brightness

Cause
Sound
Volume may be
on zero

Check / Correct
volume settings
from main menu/
service data for
service engineer,
Mute

Ok

Brightness key

Check. Correct
brightness, contrast
settings, back light
in case of LCD TV

Ok

Colour settings

Check / correct colour
system as PAL 4.43mHz
for PAL, correct colour
settings

Patches on

Magnetic Field

Switch oﬀ set for about
15 minutes from mains.
After this switch on
again. It may be OK
now otherwise remove
any magnetic
disturbance ant do
degaussing if it is a
CRT TV.

Weak cells in R.C.

Replace cells, clean
remote eye glass from
front, check distance
and angle of operation,
should be as per specs
of company

No sound

on screen

OK

No Colour

OK

Colour Patches

picture

Remote
not working

OK

Action

OK
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Symptom
Power

Picture

Sound

No tuning

Picture OK on

Only one

one channel

channel

only

working

No function

No

No

OK with
remote

OK with
remote

No picture /
sound when
DVD is played

No

Clock is
displayed
on Screen

Ok

Panel not
working

Cause

Action

Set may be in
child lock

Remove child lock

TV Lock

Remove TV Lock

Panel Lock

Remove Panel Lock

No

AV Lock

Remove Panel Lock

Ok

Timer Setting

Correct setting in
Timer Menu or as per
Company

Tab 6.2: TV Fault Symptom, Cause & Action

Fig 6.2.1: Power Supply and Inverter Connector
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24-bit
Digital
inpur port

Pattern
Geneator

CVBS
Inputs

Input
Formate
Measurement
Low
Bandwidth
Analog
inputs
IR Sensor
Inputs

Low
Bandwidth
ADC

Embedded
Microprocessor
Internal
Microprocessor Bus

IR
Interface

External ROM

Fig 6.2.2: Voltage Chart - LCD TV

Fig 6.2.3: Power Supply and Inverter Connector (CN10)
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Sync
Processing

CLUTS

Sync Stripper

3x3 matrix

Video
Decoder

Edge
Connection
Horizontal
Enhancement
ACC / ACM

Analog Front
End

Scaling
Engine

VBI Slicer
Input Capture

S-Video
Inputs
YPrPb/RGB
Inputs

OSD
Controller

Image Processing

Video
Decoder

Output
Formatter

-interlaced and
progressive scan
-24 bit TTl Output
-Dual LVDS

DDC2bi
Interlace
2-wire
Controller
GPIOs

GPIOs
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Fig 6.2.4: Panel failure mode

In the above ﬁgure are shown certain cases of Panel failure.

CON3
CN1

CON4

CNF1

PANEL

Power Supply

CON1

CN11

CN20

CN18

CN17

CN41

CN13

CN001

MAIN PCB
CN39

KEY PCB

CN12
CN1
CN13
J1

IR / LED PCB

Fig 6.2.5: Wiring diagram of a LCD TV using Micon FL8532
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UNIT 6.3: Common Faults
Unit Objectives
At the end of this unit you will be able to:
1. Diagnose the defect and performance issues in ﬂat panel TV set
2. Diagnose fault root cause and repair requirements of ﬂat panel TV set
3. Carryout repair work of the defective section of ﬂat panel TV set
4. Carryout service and maintenance requirements of ﬂat panel TV set

Trouble Shooting:
Trouble shooting can be done in the following 4 ways. It should be noted that these methods can be
applied to any Electronic product or any product using Electronic circuitry. These are:
1. Substitution: This is the oldest method and is used by all technicians. New technicians use it because
they still are not clear how to detect the symptom and how to proceed for trouble shooting. In this
method, technician keeps on changing parts till he is able to rectify.This way some times the set may be
repaired but it may take too much time and repair may be too costly for the Company. So, to avoid it,
the method of isolation must be used.
2. Isolation: In this the fault is isolated stage wise and then sub circuit and then component wise. This is
one of the best methods of rectiﬁcation. In this ﬁrst the faulty stage is identiﬁed and then the faulty
component is traced and replaced. It is very important to understand and know the block diagram and
signal and power ﬂow. If these are clear, one can isolate the defective stage and part and replace the
defective part.

3. Signal Injection: In this an external signal is injected at an appropriate point to check the behavior of
circuit with that signal. If circuit improves with that it means that there is some problem with the signal
in the set. If that is corrected, set will become O.K.

4. Checking wave shapes: If fault can not be rectiﬁed by any of the above methods, wave shape is checked
at check points and this way the faulty component can be traced and repaired.
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6.3.1: Repair Flat Panel TV Sets
LCD Faults & Symptoms:
While there can be hundreds of faults and their symptoms, we summarize here some of the standard
faults occurring most frequently in LCD TV of any make. These faults have been tabulated for easy understanding of reader. Symptom is what we see, action is what can be done to solve the issue.:
Trouble Shooting a LCD TV:

S.N.

Symptom

Action

1.

LCD dead,LED not glowing

Check AC power, Fuse, Bridge, MOSFET,
Power supply card

2.

LCD in stand by, Red LED glows but
does not change colour when set is
switched on

Check 5V line, Check if PS on signal being
received from Main Card

3.

Red led glows but no back light when
set switched on

Check 24V/12V,BL pulse from main card,
invertor card

4.

Stand by.Red light changes to blue on
command but returns to red again in
2-3 seconds

It menas there is a shorting in the load,
Check and remove shorting.

5.

No brightness on screen but sound OK,
back light OK

It means Invertor OK, Check LVDS supply
and data

6.

No brightness on screen but sound OK,
No back light

Check B+ 5V, Back light on pulse,12V LVDS,
Back light adj 5V, CCFL, Panel

7.

Picture is dull, Sound and back light OK

Check LVDS Mapping, panel selection in
service data, load sw

8.

Vertical line or lines on picture

Check for loose contacts in LVDS connector,
socket, FPC from logic card to panel, check
/ replace panel
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S.N.
9.

Symptom

Action

Horizontal bars

Check / replace CCFL, Panel

10.

Noise lines on picture but sound OK

It is due to sparking

11.

No Sound, Picture is OK

Check Audio O/PIC supply

Tab 6.3: LCD Troubleshooting

Service and Design Data:
This data is very important and useful for service personnel. Each Company provides its engineers with
such data and its code. Using this data, an engineer can check and do many adjustments and resolve many
issues in ﬁeld without opening the back cover of the set. Same is true for CRT TVs and FPDs. Using this data
engineers can check, adjust picture, contract, brightness, backlight intensity etc. and can also check / load
SW as in some cases data loading through USB can be done by ﬁrst entering service data.
However, before changing service data values, engineer should note the current data in his diary so that
if the fault is not resolved by change of data, he should restore the original data.
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UNIT 6.4: Faults speciﬁc to diﬀerent Television System
Unit Objectives
At the end of this unit you will be able to:
1. Explain faults speciﬁc to diﬀerent ﬂat panel TV Sets

We have shown above certain basic faults which can occur in any Company’s any model FPD TV. However,
there are certain faults which can be Company speciﬁc. These can be due to design, Quality Control issues,
Model speciﬁc or solution / microprocessor speciﬁc, production issues, parts speciﬁc or Company’s
service policy or lack of technical expertise by the ﬁeld technician. These can also be due to Inward Quality
Control known as IQC or Outward Quality Control known as OQC. Many Times in some companies, if a
speciﬁc part is not available, R&D / QC may allow use of an equivalent part. But if that part has not been
tested and Service also has not been trained about its use, the part may fail in ﬁeld. If ESD safety measures
are not used in production, stores and service even then parts may totally fail fail or may fail and behave
intermittently. In LCD / LED TV In LCD TV, such faults can occur due to
4. Panel Faults: If a particular panel is chosen and the panels have some inherent defects
5. Software or Firmware Faults: The ﬁrmware is Company speciﬁc and customized as per its requirements. The set may hang or function intermittently or behave erratically if there is a ﬁrmware fault.
Apart from this there can be diﬀerent faults in LED, OLED and Plasma TV because of diﬀerence in power
requirements of these sets and also because of diﬀerent methods of backlighting eg. Edge lighting in LED
TV while OLED and Plasma have their own light and do not use any backlight.
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UNIT 6.5: Safety Procedure to follow:
Unit Objectives
At the end of this unit you will be able to:
1. Use best working practices to avoid potential safety hazards
2. Assess your responsibilities for safety of TV sets

Apart from the safety procedures discussed in other sections. ESD safety has also to be considered during
repair of LCD / LED TVs. ESD means Electro Static Discharge. ESD Safety has been explained in Unit 4.2.
There are other safety considerations which must be taken care of either at Company workshop or at
Customer’s place. First of all, we will see what are the hazards:
• Electrical: Please check for any loose wires, wires hanging overhead or wires / electric cables lying on
the ground in the workplace. Also, check and ensure that the AC socket where the LCD TV is plugged is
not loose and there is no sparking asit can lead to ﬁre.
• Liquid Spillage: Check for any liquid spillage on the ﬂoor.
• Keeping children away: If you are at customer’s house for repair, you may request him to keep children
and elders away as you will be working on high voltage.
• Soldering Iron: Keep your iron safely in a stand and in a side so that no one can touch it even by
accident.
• Gas Leakage: Be alert for any gas leakage.
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6.5.1: FAQ on CRT and FPD TV
Q.1 What is composite video?
Ans. 1) Composite video is the basic Video Signal available from a Video Source e,g. Camcorder, Player,
Video out from TV, Analogue set top box of Dish TV, DVD Player.
The composite video Signal is connected using a single-core shielded cable & Yellow Color RCA Jack
or Socket (Radio Company of America) as shown in ﬁgure below:

Fig 6.5.1: Composite Video Connectors and Cable

This type of signal is composed of various components as listed below:
1) B & W video information
2) Chroma (Color) information &
3) Control Signals (Horizontal & Vertical Synchronization & Blanking Pulses). Its Picture resolution is 240
to 270 Horizontal lines only. Therefore the Quality of picture is similar for VCD, VCR, TV-Transmission &
SD (Standard resolution) Video Games etc.But this picture quality is better than that of RF.
Q.1 Deﬁne a Pixel
Ans. 2) Pixel stands for Pix El i.e. PICTURE Element. Pix is short form of picture and El is short form of
element. Pixel is the smallest element or point of a picture within the displayed video or within the
display system like CRT or FPD.

Q. 3 Deﬁne resolution?
Ans. 3) Resolution is normally deﬁned in 3-Diﬀerent ways as:
a) Horizontal Resolution: It deﬁnes deﬁne picture quality of CRTTV, FPD, Analog Video Camera, DVD
Players)
b) Vertical Resolution ( This term is rarely used and is of very less signiﬁcance for viewing )
c) Pixel Resolution (Essentially used to deﬁne picture quality in case of CDT, TFT-LCD Monitors, PDP,
LCD-Projectors, HD-Games & Computer generated graphics.
H-Resolution: It is the total number of visible black vertical lines displayed on a TV screen, while
the lines are placed in Horizontal Direction on a white background
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Vertical-Resolution: It is the total number of visible black Horizontal lines displayed on a TV screen, while
the lines are placed in Vertical Direction on a white background.
Commonly this ﬁgure is not spoken about as the same will always be smaller then the H-Resolution.
Pixel Resolution: It is deﬁned as the angle subtended by the pixel on the eye so that the eye can resolve
or view it.:
Native Resolution: It is the total no of pixels available on a Display Panel .
Example: If an LCD Panel contains 1920 Pixels in H-Direction & 1080 Pixels (Dots) in vertical direction, then
the Pixel resolution of that LCD Panel = (1920 X1080) Pixels
= 2 Mega Pixels ( Approx., Actually it is=2.07 Mega Pixels )
Picture Resolution: It is the number of pixels contained in the Picture signal.
Example: 720 X 1024i: This means the picture is composed of 720 lines & each line contains 1024 dots
(Pixels). i stands for picture processed in Interlaced scan system..

Q.4 What is RGB & what is VIBGYOR?
Ans. 4) RGB (Red, Green & Blue) are the primary colors through which all colours are reproduced in CTV
by colour addition.
VIBGYOR stands for seven colours of Rainbow.
Therefore in analog & digital video systems, it is suﬃcient to deal with only primary colors, as
these colors mixed at diﬀerent mathematical proportion can produce any color available in nature
including Silver & Gold.
VIBGYOR is Violet, Indigo, Blue, Green, Yellow, Orange & Red (VIBGYOR).
But in a Colour TV, all seven colours of rainbow are not used to show colours. Instead only three
primary colours e.g. Red, Green and Blue are used in the following proportions:
Red 30%
Green 59%
Blue 11%
Y=.30R+.59G+.11B
Q.5 What is S-video?
Ans. 5) S-Video expanded as Super Video or separate video. In this the Picture resolution is as much as
400 Lines. It is analogue and is better than AV.
A special cable with 2-Core shielded wire is used with 4-Mini DIN socket as shown in ﬁgure.
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Fig 6.5.2: S-Video Socket

The video signal has 2 parts:
a) Y – Luminance Signal (B&W and Control Signal) &
b) C - Chrominance (Chroma or Color Signal)
There are 4 pins in this: One for Y, second for Y ground, third for C, fourth for C ground.
This signal can be available from Hi-8 Camera, DVD-Player, Set Top Box etc. Advanced models of CTV,
PDP, LCD-TV & Projection TVs may have such input facility.
Q.6 What is component video?
Ans. 6) In this Video signal has three components. Component Video has more resolution than S-Video. In
this Chroma-Signal is split into 2-Parts as:
1. Blue Color Diﬀerence Signal (B-Y) also known as Pb (Port Blue) or Cb (Chroma Blue). Blue coloured
jack and port are used in this.
2. Red Color Diﬀerence Signal (R-Y) also known as Pr (Port Red) or Cr (Chroma Red). Red coloured jack
and port are used in this
Y-Signal or Luminance signal or B&W Signal is the third component.
Important:
Component Video is both Analogue and Digital:
In both Resolution, Representability, Signal processing are diﬀerent.
Picture Resolution in Analog Component Video: 500 ~ 800 H-Lines
Picture Resolution in Digital Component Video: 720i/p ~ 1080i

Q.7 How to connect component video?
Ans. 7) In Component Video three Cables with RCA Jack / Socket are used only for Picture&
two RCA - Connectors separately for Stereo Sound ( two speakers ) as shown :
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LEFT AND RIGHT AUDIO

VIDEO COMPONENTS
Fig 6.5.3: S-Video Socket

Q.8 What is picture resolution of component video
Ans. 8) Picture Resolution from Components Video can be as high as HD-TV Resolution & beyond right
from the most basic 240 Horizontal Lines as follows:
ANALOG:

500H-Lines from DVD/DVD-R, Y, Pb, Pr
800H-Lines from VCR
Standard Vision 1024-H X 768-V (Equivalent to XGA)
Wide Vision 1280-H X 768-V (WXGA), Equivalent to 32-Bit Computer Generated Extended Graphics Array

DIGITAL :

HD-1 & 2: 720i / 720p/ 1080i from HDTV-Set Top Box, Blu ray-DVD

Q.9 What is RGB-video?
Ans. 9) RGB-Video is Computer generated Video through 15-pin D-Sub connector. This is Analog Video
Signal
The horizontal resolutions for such type of video varies from 320-Lines to as high as > 2300-Lines
This picture resolution is classiﬁed as VGA, XGA, UGA etc.

Q.9 What is full form of VGA,XGA, W-XGA,& UGA
Ans. 9)

Short Name

Expanded Name & Resolution

Resolution with Aspect Ratio

VGA:

Video Graphics Array

640 X 480 4:3

S-VGA:

Super – VGA

800 X 6004:3

XGA

Extended Graphics Array

1024 X 768 4:3

W-XGA:

Wide Extended Graphics Array

1280 X 768 16:9

UGA:

Ultra Graphics Array

1720 X 968 16:9
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Q.11. What do you understand by Frame & Field?
Ans. 11) A complete scene is recorded or ﬁlmed in a frame . It is like one page of a book. In CCIRB, a frame
has 625 Lines. This frame is further divided into two ﬁelds-Odd and Even
In odd ﬁeld only odd line numbers 1, 3, 5 --- etc are shown. Odd ﬁeld has 312.5 lines. In even
Field even line Nos. 2, 4, 6, 8 --- etc are shown.Even ﬁeld also has 312.5 lines.
Q.12. Expand NTSC, PAL, & SECAM?
Ans. 12) NTSC National Television System Committee (American System)
PAL Phase Alteration by Line (German System)
SECAM Sequential Color a Memoir (French System)

Q.13. What do you mean by Progressive Scanning?
Ans. 13) In Progressive scanning all the lines in a Frame are scanned systematically one after another.

Q.14. What do you mean by Interlaced Scanning?
Ans. 14) In this a frame is divided into 2 ﬁelds-odd and even.First odd ﬁeld containing odd number of
linesis displayed. After this even ﬁeld containing even no of lines is displayed.
Q.15. Which is better; 100HZ TV or a 50 Hz conventional TV?
Ans. 15) 100Hz TV is a ﬂicker free TV so it is better while the conventional TV is has ﬂicker.
Q.16. How is aspect ratio deﬁned for a TV?
Ans. 16) Ans. 16. This ratio describes the geometrical shape of a TV or a FPD. All our movements are in
horizontal direction so the aspect ratio is so kept so that width is more than height and our eyes
can comfortably see a scene.
Dimension Standard, speciﬁes the proportion or Ratio of the Width & Height of a TV or FPD to
give a similar looks irrespective
the size of a Display
Panel.
are used forof
communication
between
a Computer, its Peripherals & Monitors.
Two Standards are in common practice these days:
4:3
16:9
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Q.17. Explain RCA & DIN socket.
Ans. 17) RCA- Socket developed in US & named as Radio Company of America-Socket
DIN-Socket developed in German and expanded as Dutch Industrial Norms - Socket
Q.18. What is USB-Port & USB cable?
Ans. 18) USB (Universal Serial Bus) is a Communication Port found in Computers & Computer peripherals.
In this Serial Data is communicated through USB Port from a Computer to the Digital Gadget
through an USB-Cable.
Diﬀerent Versions of USB is found in practical application as per Bandwidth & Data Transfer rate
such as USB-1.0, 1.1 & 2.0 etc.

Fig 6.5.4: USB Cable

Q.19. What is D-sub Connector?
Ans. 19)

Fig 6.5.5: D-SUB Connector

They are available in diﬀerent conﬁgurations as 9-Pin, 15-Pin, 25-Pin etc.
Q.20. How a 15 pin D- Sub connector is used?
Ans. 20) 15-Pin D-SUB is used for Monitor connection (In / Out) in the following applications. This carries
Analog Video Signal.
a) PC & Monitors
b) LCD TV
c) LCD Projectors

d) LCD Projection TV
e) PDP – PC Input
f) Digital Set Top Box
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Q.21. What are 9-Pin,15-Pin & 25 Pin D-sub port
Ans. 21) 9-Pin D-Sub: For Serial Data Communication
(Digital Camera, MP-3 Players, Digital Databank etc.)
15-Pin D-Sub: RGB In/Out for output to Lap top, PC Monitors.
25-Pin D-Sub: Parallel Data for Communication (Printer, Scanner etc)
Q.22. Is there any diﬀerence in resolution of Composite, Component & S-Video signals ?
Ans. 22) Resolution of these signals is as given in table:
Types of Video

Composite Video

Component Video

S-Video

Resolution

240 ~ 270 Hor-Lines

500 Hor-Lines

400 Hor-Lines

Tab 6.5.1.2: Video Resolution

Q.23. What is a TFT LCD?
Ans. 23) Ans. 23) TFT LCD (Thin Film Transistor Liquid Crystal Display) is a type of LCD ﬂat panel display
where each pixel is controlled by a transistor and a capacitor placed at the back of the panel
plate.
Q.24. What is contrast ratio?
Ans. 24) It is the ratio of brightness in maximum black area to the brightness in brightest area . This ratio
is used to deﬁne contrast of LCD TV.
Contrast Ratio = Light in Maximum Black Area / Light in Maximum White Area
Example:
If black area brightness =0.5 Candela/m²
& the white area produces brightness=500 Candella/m²
Then CR = 0.5 / 500 = ½*500 =1/1000= 1:1000
Candella is the unit of brightness.
Contrast ratio is used for LCD / LED TVs and is deﬁned in two ways :
1) For a dark room: For this test is done in test conditions in a dark room to ensure that light from
surroundings does not enter the room.
2) For areal living room : It being a real room like in any body’s house, it is aﬀected by brightness
within the room. Due to this the value of the super contrast is not the actual value.
But companies use terms as Dynamic Contrast Ratio etc which is a marketing term and it is not
technical..
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Q.25 What is MP-3
Ans. 25) It is Motion picture expert group audio layer 3.0
It is a digital format to compress audio ﬁles.
Q.26 What is MPEG-1 & MPEG-2?
Ans. 26) MEPG-1 : It is Motion Picture Expert Group 1 format and covers Large video-ﬁles
MPEG-2 : It is Motion Picture Expert Group II. It also has video ﬁles.
Q.27. What are advantages of a LCD TV?
Ans. 27) 1. Aesthetic Slim Design, can be wall mounted.
2. Low power consumption as compared to CRTTV or Plasma TV.
3. Better resolution.
4. No UV-radiation, No X-Ray & no irritation to human eye.
5. No colour patch problem as no electrons are used.

Q.28. Whcih is better CRT or LCD TV?
Ans. 27) CRT had its own advantages. Since it has phosphors, it has its own light and it does not need a
back light. So, its contrast is excellent. Contrast means diﬀerence between black and white. In
CRT TV, you get black when you keep contrast and brightness zero. But in LCD TV, you may not
get perfect black because some back light can pass through the crystals even when brightnrss is
kept zero. In CRT TV , there are no issues of a response time as in a LCD TV. However, because of
electrons movement in CRT TV, we get issues of colour patches and convergence. Also, because
of some curvature in the CPT, any vertical or horizontal line will not appear straight in a CRT TV.
The CRT TV is also very bulky, heavy and its aesthetics are poor. Its power consumption is also
high. It can not be hanged on a wall. Its connectivity is also not as good as that of FPD.Colour
reproduction is excellent in a FPD.
Thus, it is cleat that every technology has its advantages and disadvantages. Inspite of its shortcoming in contrast, LCD is deﬁnitely much better that a CRT TV.
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Exercise:
1. Name the cards used in a LCD TV.
2. What are the main voltages in a LCD TV?
3. What is CCFL?
4. Which colours are used to produce all colours in a LCD TV?
5. How will you connect a Laptop having HDMI output to a LCD TV.
6. You have a pendrive and have saved a movie in it. Can you play it on a LCD TV/ How?
7. Can you use a detergent or Colin Spray to clean panel of a LCD TV?
8. What is the best height for mounting LCD on a wall?
9. A customer has a wooden partition in his room and asks you to mount the LCD TV on it? What will you
do?

158

7. Engage with
customer
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Unit 7.2 – Call customer prior to visit
Unit 7.3 – Interaction at his premises
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Apply best practices for customer service skills
2. Handle diﬀerent types of customer
3. Apply art of telephonic etiquette to call customer
4. Apply procedure for visiting customer
5. Achieve productivity quality
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UNIT 7.1: Company Policies on customer handling
Unit Objectives
At the end of this unit you will be able to:
1. Apply best practices for customer service skills
2. Handle diﬀerent types of customer

The Customer Service Skills
In this TV industry, customer service skills are considered very important these days. For all those who
want to join the service industry, it is very important to have soft and communication skills.
We will now see what are some of the speciﬁc skills that every support employee can master to delight
the customers:
1. Have a smart presentation. Avoid giving a bad picture of yourself and your company. Avoid the things
shown in the following picture:

PROPER APPEARANCE

Meesy hair

Unwashed face

long
finguretail

Filthy
uniform

Fig 7.1.1: Proper Appearance
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2. Be energetic and keep a smiling face. Avoid showing tiredness and laziness. Do not keep expressions as
shown in picture:
Non Verbal Communication
Facial Expression
What a Engineer must avoid

No Expression

Glancing Sideways

Angry

Rolling Eyes

Annoyed

Tired

Surprised

Nervous

Forced Smilling

Irritated

Arrogant

Gruff

Fig 7.1.2: Facial Expression

3. Patience
This is extremely important for service personnel. Not only is patience important to customers, who
often reach out to support when they are confused and frustrated, but it's also important for the
business. But if you have patience, it does not give you an excuse for bad service.
Service is an interaction where the time spent with the customer is used to better understand his issues
and needs from the company.
As you deal with customers on a daily basis, be sure to stay patient when they are angry and frustrated,
but also be sure to understand that they prefer to get competent service .
4. Attentiveness
The ability to really listen to customers is very crucial for providing great service for a number of
reasons.
Not only is it important to pay attention to individual customer interactions (watching the
language/terms that they use to describe their problems), but it's also important to be mindful and
attentive to the feedback that you receive at large.
Understand their non verbal communication by their body language.
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Non Verbal Communication
Facial Expression
What a Engineer must avoid

No Expression

Glancing Sideways

Angry

Rolling Eyes

Annoyed

Tired

Surprised

Nervous

Forced Smilling

Irritated

Arrogant

Gruff

Fig 7.1.3: Facial Expression to Avoid

5. Communication Skills
A Field engineer should be a good listener. Listen to customer and talk only when required. There
should not be any loose talk. To start a conversation, you can start with a discussion about weather but
it should be very short and after that you must discuss about the issue being faced by the customer. Do
not brag about your technical skill or knowledge. Customer is not interested in that. Listen to him,
understand the issue. Understand the issue immediately so that customer’s time is also not wasted
When it comes to important points that you need to convey clearly to customers, keep it simple and
leave nothing to doubt.
1. Product Knowledge
2. You should always keep yourself updated on models, features, speciﬁcations, technical details, com
pany policies and a deep knowledge of how the product works.
Once you have all these details, you are in a position to provide service to the customer’s satisfaction.
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6. Talk positively
Using positive Language is a very important part of persuasion, and customers create perceptions
about you and your company based on the language that you use.
Here's an example: Let's say a customer wants to purchase an accessory but that is out of stock.
Example of talking without positive language: "I can't get you that accessory until next month. It is
unavailable at this time. It is not my fault.
• With positive language: "That will be available next month. I can place the order for you right now and
make sure that it is sent to you as soon as it reaches our warehouse."

In the ﬁrst example it may not be negative , but the tone and the way the communication is conveyed
can make the customer feel bad and he may also be oﬀended or annoyed.
In the next example also the same message is conveyed but the engineer is also giving a solution by
saying that he can place the order immediately. So, the engineer is not focusing on the negative
aspect.
The user/individual on the job needs to know and understand :
SB1. how to approach a defect
SB2. make use of standard OEM speciﬁed troubleshooting steps
SB3. interpret intermediate results and progress fault rectiﬁcation accordingly
SB4. utilize appropriate tools to rectify faults. Body language: Use a positive body language. You should
be energetic and you should smile keeping in view of the time and surroundings.

7. People management Skills
Sometimes you may get customers who are not satisﬁed and happy. Situations outside of your control
like a traﬃc jam will sometimes delay your visits and an irritated customer may become more annoyed
but you have to handle such situations with patience and calm. In such a case, you may call him and
inform him a tentative time when you can reach his house.
8. Time Management
You should try to understand what customer wants, check the product, ﬁnd fault, inform customer and
repair in time . If you ﬁnd you there are some issues which you can not solve, escalate those to your
supervisor.
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9. Ability to "Read" Customers while talking on phone
You have to understand some basic principles of behavioral psychology and should be able to "read"
the customer's current emotional state.
This is an important part of the personalization process as well, because it takes knowing your customers to create a personal experience for them.
More importantly though, this skill is essential because you don't want to misread a customer and end
up losing him due to confusion and miscommunication.
Look and listen for subtle clues about his current mood, patience level, personality, etc., and you may
be able to get an idea about how to interact with him.
10. A Calming Presence
It is a great quality and it is very diﬃcult to practice but such a presence will help you in keeping cool
under stress and also handling irritated customers tactfully.
Many customers keep this quality of a service engineer at top and rate the company accordingly. It
means that they give repeat orders and they also recommend that company to others. If this happens
you are going get appreciation and will get chances of going up in your in your career.
A good service engineer ensures that his customer does not get annoyed. Instead he tries to please the
customer with his service

11. Goal Oriented Focus
It is also an important customer service skill. Your company gives you daily, weekly and monthly targets
and goals for the number of calls that you have to complete and the revenue to be generated through
sale of accessories. Ensure that you achieve your goals. It should be clear to you that when you provide
a service which makes the customer delighted, he does not mind spending on purchase of accessories
or AMC. If all technicians work to achieve their targets, the amount can be substantial and useful for
the company. This can be done along with providing a delightful service. Companies also pay incentives
to engineers who bring revenue through sale of accessories or AMC.
12. Ability to Handle Surprises
Sometimes the problem you encounter isn't covered in the company's guidelines, or maybe the
customer is reacting diﬀerently than what you had thought.
Whatever the case, it's best to be able to be a quick thinker. You should have guidelines for yourself in
such situations.
We will here try to come up with a quick system for a situation when you meet a customer who has a
product problem which you've never seen before...
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• Who? You should know whom to consult if you need help.
• What? When you are faced with a problem you have also to know how and what to convey
• How? When it comes time to inform and involve someone else, how are you going to contact him?
13. Persuasion Skills
In customer support often customer wants to understand how the product operates. He may not be
dissatisﬁed. So, it is important to give him a detailed demonstration so that he understands it and with
your persuasion and demonstration, he is convinced that your product is right for him (if it truly is).
14. Do the extra eﬀort
A good work philosophy and willingness to do what needs to be done (and not take shortcuts) is
important for providing excellent service.
You can provide excellent service by ensuring that you provide service such that the customer is
delighted and you make every customer feel special by the way you speak to him, handle his product
and carry out your work in his premises. Doing so does not mean that you should not follow your Company’s guidelines and rules. You can follow the rules and still support and help the customer.
Remember that your customers are also human beings and if you put in a little extra eﬀort, the customer will be delighted and recommend you to your supervisor and your company to his friends and
relatives
15. Closing Ability
It is not like "closing sales".
It means you are able to end the visit with conﬁrmed satisfaction (or as close to it as you can achieve)
and with the customer feeling that everything has been taken care of (or will be).
Your leaving the customer’s house before all of his related problems have been addressed / sorted out
is very important and makes customer happy.
Your willingness to do this shows the customer 3 very important things:
• That you care about getting it right
• That you're willing to keep going until you get it right
• That the customer is the one who determines what "right" is.
16. Willingness to Learn
If you wish to learn new skills and want to update your knowledge, you can go up in life and career.
Those who are not ready to learn may be left behind in their career.
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UNIT 7.2: Call customer prior to visit
Unit Objectives
At the end of this unit you will be able to:
1. Apply art of telephonic etiquette to call customer
2. Explain the process of lodging complain

Communication with customers:
This is a consumer oriented industry and customer is the most important person for the Company.
Process of lodging a complaint:
At time of sale, dealer lodges a demonstration call with the call centre. The call center executive allots a
job number for this call. The call can also be made by the customer within or out of warranty. This call by
a prior algorithm goes to the franchisee of that area. The franchisee downloads all the complaints
received up to 11 A.M. of a working day ora time decided by that company. He takes print out of the jobs
and allots the calls to his team members as per the areas allotted to them. If any out of area complaint is
downloaded, the franchisee informs the company and mails that complaint to the company. Each technician now checks the jobs with him and starts calling the customers.
Method of calling a customer:
The technician dials the customer’s number as printed on the job sheet. The customer receives the call
and the conversation goes like this:
Technician: Good Morning Sir / Ma’m. I am--------------calling from---------------Company. Sir, you have
purchased a ---------product of -------------------- Company. I have to visit your house to install the product
and give its demonstration. Or, Sir, you have lodged a complaint with us for your i/w, o/w product? What
is the time convenient to you when I can visit ?
Customer: You can come at ------ A.M. / P.M.
Technician: O.K., Sir, I will be there at this time.

167

Participant Handbook

If it is not a demonstration but a call due to a fault in the product, check product model number and
warranty / AMC status also on phone. Also ask the customer to describe the fault so that you can plan for
the repair and arrange the parts to be taken with you.
Please note that if you can not attend the call as per the appointed time due to any reason, you must call
the customer and apologise and request for another time. Ensure that you visit him as per the fresh
appointment.
At the customer’s premises:
Park your vehicle in parking area of the society if it is a society ﬂat.
Take oﬀ your helmet and lock it.
Comb your hair and tuck your shirt inside your trousers.
Take a mouth freshener if you have a foul breath.
Press the bell gently at customer’s house and stand 2 feet away from the door and wait patiently for the
customer.
When the customer opens the door, introduce yourself and show your ID Card.
When the customer asks you to come inside, put on your shoe covers, if applicable, inform the customer
about it and enter his house.
Ask him where is the TV and go to the spot with his permission.
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UNIT 7.3: Interaction at his premises
Unit Objectives
At the end of this unit you will be able to:
1. Apply procedure for visiting customer
2. Apply communication skills required for customer interaction
3. Achieve productivity quality

Interact with the customer prior to visit:
Visiting the customers:
The supervisor, technicians, stores and accounts should so plan that all technicians should be able to leave
the oﬃce maximum by 12.00 P.M. Now the technician should leave for the ﬁrst customer as per his route
plan.
Reaching the customer’s premises:
He should be there 5 minutes before the appointed time.He should park his vehicle in the parking area.
After this he should comb his hair and tidy up his clothes so that he is presentable. He should take a mouth
freshner if he has a foul breath. He should also use a good deodorant if he has bad body odour.
He should now ring the bell of the customer’s house. The bell should be pressed very gently and after
pressing the bell, he should stand two feet away from the door. When the customer answers the door bell,
he should take out his ID Card and show to customer and then proceed as already stated above. After
completing his job as per details given above, he should leave and do as already suggested above.
If while working, he is in a problem ( any sudden development ), can not understand the fault or faces any
issue, he should call his supervisor for help / support and proceed as advised. Similarly, if he ﬁnds one of
his colleagues to be in diﬃculty, he should be ready to help / support. He should be ready to accept a call
near his area if one of his colleagues requires help / support but with his supervisor’s consent. If he gets
a call from a customer who lives in another area adjacent to his area, he should pass on the complaint to
his colleague who works in that area and also inform his supervisor.
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At the time of interaction check customer complaint registered at customer care or installation / visit
schedule. After that call the customer to conﬁrm problem and ﬁx time for visit. When the customer takes
the call, greet the customer and conﬁrm the Address, Model number and time of visit as per customer’s
convenience, problem registered. Be polite and patient when interacting with customer. During Interaction very carefully check about warranty status of appliance and annual maintenance contract. Also ask
about the symptom / problems so that you can carry tools and parts accordingly.
Interact with customer at their premises:
At the customer’s premises you must enquire about the symptoms and history of problems in the product. Also, ask about the age of appliance and status of upkeep and identify the problem based on customer’s information and your observation. Check / Take snap of warranty card, bill, AMC ( as per your Company’s policy ). After identifying the problem inform about costs estimate (only if set is out of warranty or not
covered under warranty policy of the Company ) to the customer.
Suggest possible solutions to customer:
After discussing the problem with the customer and identifying it, you have to suggest possible solutions
and costs involved and explain the approximate time required and methodology for rectifying necessary
problem. After this, you have to take customer’s approval for further action.

Achieve productivity and quality:
You have to accurately assess the problem and solution(s) necessary for particular problem and oﬀer most
appropriate and cost-eﬀective service as per customer’s requirement. Ensure customer satisfaction and
positive feedback and record minimum customer complaints post service. To avoid repeat problem post
service, prepare most optimum route plan to complete daily target visits. While attending jobs, you must
follow ‘’ FTR i.e. ﬁrst time right “ FTR is a Japanese term. The idea is that what ever is required to be done
should be done in the ﬁrst time itself. Doing this may initially take more time but it will ensure customer
satisfaction and lesser future complaints resulting into cost eﬀective solutions and target achievement
also.
The user/ individual on the job needs to know and understand the company’s policies on customer care,
company’s code of conduct, organization culture and typical customer proﬁle company’s reporting structure and company’s documentation policy.
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During interaction user/ individual on the job needs to know and understand company’s products and
recurring problems reported in consumer appliances and how to communicate with customers in order to
put them at ease on the basic electrical and mechanical modules of various appliances , electronics
involved in the type of appliance models of diﬀerent appliances and their common and distinguishing
features and functionality of diﬀerent features of appliances and new features. Proper etiquette must be
followed at customer’s premises and precautions must be taken while handling ﬁeld calls and dealing with
customers. Carry relevant reference sheets, manuals and documents to in the ﬁeld.
Exercise:
1. When you visit a customer’s house and if you ﬁnd that the set is out of warranty, what will you do?
2. You ﬁnd that the customer is very annoyed with your Company, how will you react?
3. You are not able to reach customer’s house in time and will be late by about 1 hour. What should you
do?
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8. Interact with
Colleagues and
Supervisor
Unit 8.1 – Interact with supervisor
Unit 8.2 – Interact with colleagues
Unit 8.3 – Report Making
Unit 8.4 – Submitting the call report
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Interact and communicate eﬀectively with supervisor
2. Interact & communicate eﬀectively with colleagues including member in the own group as well as other
groups
3. Report the incident eﬀectively
4. Explain role and responsibility of employee and supervisor
5. Apply best practices and skills required for Team work and multi-tasking
6. Prepare job card having information of customer, mobile phone brand & model and repair requirement
7. Prepare call report
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UNIT 8.1: Interact with Supervisor
Unit Objectives
At the end of this unit you will be able to:
1. Interact and communicate eﬀectively with supervisor
2. Report the incident eﬀectively
3. Explain role and responsibility of supervisor

Overview:
This module covers the soft skill of the participants. You will learn how to co-ordinate with supervisor, how
to co-ordinate with colleagues.You will also learn about safety procedure and safety measures in an organization, the reporting structure there and about communicational skills and personality development.
Communicating With Supervisor:
Learning Outcome:
• Incident Reporting Structure
• Employee Responsibility

Incident Reporting Procedure:
A procedure for reporting incident is essential, so that all near misses/ accidents/ dangerous occurrences/
occupational disease do not go unnoticed, and that preventive measures can be taken to prevent similar
reoccurrences.
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Types of Incident Reporting:
A procedure for reporting incident is essential, so that all near misses/ accidents/ dangerous occurrences/ occupational disease do not go unnoticed, and that preventive measure can be taken to prevent
similar reoccurrences.
• Dangerous Occurrence: Imminent risk of the death, or serious injury to anyone, an occurrence that
endangers or is likely to endanger the safety of people at a workplace
• First Aid: The provision of initial care for an illness or injury. It is usually performed by non-expert, but
trained personnel to a sick or injured person until proper medical treatment can be accessed.
• Hazard : A source or a situation with a potential for harm in terms of human injury or ill-health,
damage to property, damage to the environment, or a combination of these.
• Hazard Identiﬁcation: The process of recognizing that a hazard exists and deﬁning its characteristics.
• Illness: Any physical or mental ailment, disorder, defect or morbid condition, which can be of sudden
or gradual development. This also includes the aggravation, acceleration, exacerbation or reoccurrence of any pre-existing disease.
• Incident: Any unplanned event resulting in, or having a potential for injury, ill health, damage or
other loss.
• Injury: Any physical or mental damage to the body caused by exposure to a hazard.
• Lost Time Injury: A work related injury which results in a person being absent from work for at least
one full shift.
• Medical Treatment Injury: A work related injury which results in treatment provided by a qualiﬁed
health professional.
• Near Miss: An incident that does not produce an injury or disease but has the potential to do so.
• Risk: The likelihood and consequence of an injury or harm occurring.
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• Risk Assessment: The process of estimating the magnitude of risk for an activity and identifying the
actions taken to eliminate or minimize the risk.
• System Failure: Systematic processes that fail to manage the task, activity, process or problem.
Procedure:
• An employee who encounters a near miss or an accident should immediately report the incident to
his superior.
• If the employee is injured, the superior concerned should ensure that the injured is given ﬁrst aid and
sent to clinic/ hospital for treatment, if necessary.
• In the event of an amputation, bleeding should be controlled at once. Call for an ambulance immediately at Tel: 102. The superior should then inform Human Resources Department immediately.
• The superior should immediately conduct an investigation into the accident by interviewing injured
and/ or witness (es). Operation on machine involved may need to be suspended/ stopped if situation
warrants.
• The department concerned has to implement the preventive measures accordingly.
• The accident statistics chart shall be updated accordingly after the occurrence of a lost time accident.

Employee Responsibility:
• Reporting hazards, incidents, injuries, dangerous occurrences and systems failures which occur or
have the potential to occur.
• In the event of an injury or unsafe situation, do what they can to ensure the safety of others.
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Supervisor Responsibility:
• Ensuring that injured employees or visitors found in the company are referred to, appropriate ﬁrst
aid &/or medical assessment for any reported injury/illness;
• Immediate referral to the ESI / Nearest Hospital of any injured employee or visitors in the company
who requires medical assessment or treatment;
• Hazards, incidents, injuries, dangerous occurrences and systems failures are appropriately reported
for areas under their supervision;
• Corrective actions are developed in consultation with employees and are implemented to eliminate
the risk of injury, or where this is not possible, reduce the risk to an acceptable level;
• Follow up on the eﬀectiveness of implemented corrective actions in consultation with employees.
• Deﬁnitions:
• PPE: Personal Protective Equipment E.G. Hand Gloves, Goggles, ESD safe shirt, apron, shoes.
• HSE: Health and Safety Environment
• OSH: Organisational Safety and Health

Exercise:
1. What do you understand by PPE?
2. Is it necessary to use PPE while working ? If so, why?
3. What do you understand by OSH?
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UNIT 8.2: Interact with colleagues
Unit Objectives
At the end of this unit you will be able to:
1. Interact & communicate eﬀectively with colleagues including member in the own group as well as other
groups
2. Apply best practices and skills required for Team work and multi-tasking

Team Work & Multi-Tasking:
Learning Outcome:
• How to work in a team
• How to handle diﬀerent types of work at a time also called Multi Tasking.

1. Be Liberal with Praise:
People like others to recognize them for a job well done. Pay attention to what other people are doing and
congratulate them on hard work and successes. Simple politeness goes a long way too. People appreciate
smiling, saying please and thank you, and even saying hello and goodbye. These things are particularly
important if you have people you manage. Employees expect politeness and praise from their boss or
superior, and they’ll like you a lot better for it.
2. Pick Your Moments:
When you work in a shared oﬃce space, it’s important to recognize when people are available to talk.Do
not interrupt while other is working and do not stop some one mid way when he is rushing to complete a
job. So even if you have something to share, be aware of what others are doing, and not interfere or
disturb others. Alao, choose your words carefully.
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3. Take an Interest Outside of Work:
While thinking of moving with colleagues outside of work, ﬁrst you should take an interest in their personal life at work. Ask about their families and hobbies, and discuss your weekends or evenings when you
arrive in the morning. Pay attention to their moods while they’re working and sympathize with them,
whether they’re happy or sad. Make sure you balance what you ask them to reveal and what you’re willing
to talk to them about.
4. Be Willing to Socialize on Your Breaks:
When its lunchtime, or time to go home, don’t rush oﬀ immediately. Doing so will make it look like you
can’t wait to get out of there and away from everyone else. Although sometimes it’s perfectly acceptable
to want time to yourself, make sure you don’t go oﬀ on your own all the time. Especially if other people
spend their breaks together, you’ll look like the antisocial one if you don’t want to join in.
5. Treat Your Co-workers as You Would Want Them to Treat You:
When you leave school, you hope that you have left bullying behind. But often that’s not the case, and
many people ﬁnd themselves feeling victimized at work. It may seem like a no-brainer, but treating your
colleagues as you want them to treat you will get you far. Even if you don’t like them and they don’t like
you, take the higher ground and be polite for the sake of your working relationship.

6. Don’t Gossip:
One thing you probably don’t want people to do is talk about you behind your back. It may be diﬃcult not
to join in, especially when you’re dying to agree with someone about a colleague’s behavior. But there is
always a risk that gossip will get back to the person it’s about. If you do have a problem with someone, you
can choose to keep silent or to confront them. Which one is most appropriate will depend on the situation,
but if all you want to do is vent then wait until you get home. It’s better that whoever you live with gets fed
up with your work complaints than you create a bad atmosphere in the oﬃce.
7. Face Problems Head On:
Sometimes when there’s just no chance of getting along with a colleague, you need to do something about
it. In particular, if a colleague is doing something that makes you feel uncomfortable or upset, you should
follow the company procedure for reporting it. It can be diﬃcult to work up the courage to do this, and you
should weigh up the possibilities of where it might lead. It could end in the problem getting resolved, or it
could escalate and get worse. In the best case, your company has a supportive system that resolves these
issues appropriately. You can also attempt to deal with problems informally, by approaching your
colleague face-to-face. This may help to resolve the issue, but you should remain calm and prepare yourself for them to be unresponsive.
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8. Don’t Push Too Hard to Make Friends :
Never put making friends over being a professional. Remember that you are there to do your job ﬁrst of
all. By being nice at work and during breaks, you can increase your chances of socializing with your
colleagues outside of work. But people don’t need to see everything of who you are while you’re working.
The worst case scenario, when you’re polite and professional, is that you haven’t made best friends. If you
get on with your work you’re unlikely to clash with anyone or make any enemies.

9. Oﬀer Help When It is needed:
Make yourself stand out as the friendly and helpful one by oﬀering help when others need it. Donot be so
enthusiastic also, but be ready to help when someone asks. Even when no one is asking, you might want
to volunteer to help someone occasionally if you have the time. But you should not do it at the cost of your
work unless it is an emergency.
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UNIT 8.3: Report Making
Unit Objectives
At the end of this unit you will be able to:
1. Prepare job card having information of customer, mobile phone brand & model and repair requirement
2. Prepare document for the action taken based on job card

Job Sheet / Card:
A sample of a job sheet is shown below. Diﬀerent Companies may use diﬀerent job sheets. But main data
required is shown here. It includes Customer’s name, address, contact number, product, model name /
number, name of dealer, fault, time of entry at customer’s house and time of leaving, action taken / parts
replaced, payment collected etc. This information is useful for quality reports also
ABC Company
Job Sheet / Card
Branch Name
Customer's Name and Address
Land Mark
Land line / Mobile Number / Alternate Number
Product: CRT TV/LCD TV /LED TV
Model Number
Purchased from
Date of Purchase
Engineer's Report
Time In

Time out

Fault
observed

Diagnosis

Part to be
replaced

Number of old part
if it is a Class A part

Action
taken

Tab 8.3.1: Engineer's Report

Customer's Signatures and remarks

Engineer's Signatures
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Daily Report:
A format of Daily Report is shown here. After day’s work is completed, the technician should complete this
daily report. After reporting in the service Centre in the morning, the technician has to submit this report
along with the job sheets to his supervisor. The supervisor approves the report and the local conveyance
of the technician as also the replacement of spares , if any. The OK reports are ﬁled and pending jobs are
re allotted.In some Companies, a copy of this jobsheet is used by the technician to claim his local conveyance.

ABC Company
Daily Report
Name of technician
Date

S.N.

Job Number

From

To

Km

1.

J1

Oﬃce

Job J1

J2

Job J1

Job J2

J6

Residence

Rate per Km.

J3
J4
J5
J6

Tab 8.3.2: Sample Daily Report

Signed by

Approved by

Technician

Supervisor
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House Lock Card:
Dear Sir / Ma’m,
I --------------, engineer from ABC Company visited you on date--------- and time---------- in response to Job
Number------- and as per my tele discussion with you. I found your house locked. Please call me at
number------------ so that I can reschedule a visit to your house you again to ﬁx the issue.
Thanks,
Engineer

Warranty Card:
Dear Sir / Ma’m,
Every Company issues a warranty card when a product is sold. This card states the terms and conditions of
the card. Some Companies want their customers to ﬁll a copy of the warranty card and send it to the Company for their records. A sample of a warranty card is shown below so that the reader can understand
about this card.

ABC Company
This warranty is given for ----- years to the original purchaser of the product and is subject to the following
terms and conditions:

1. It is not transferrable.
2. When your product is defective, call only our authorized engineer.
3. The set should be used as per the guidelines and speciﬁcations given by us.

The warranty may become invalid if:
1. The product is shown to and got repaired by an unauthorized person.
There may be more conditions and these may vary from Company to Company. We have only shown you
how does a warranty card look
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UNIT 8.4: Submitting the Call Report
Unit Objectives
At the end of this unit you will be able to:
1. Prepare call report for oﬃce submission
2. Prepare cash receipt
3. Prepare quality report

Reporting in Oﬃce:
The technician is required to report in the oﬃce every morning as per the policy. He is informed if there is
any deviation in this. Besides, he should be in Company Uniform and should display is ID Card. His uniform
should be neat and clean and properly ironed and shoes clean and polished so that he remains presentable. After reaching the oﬃce, he should punch his attendance and then he should greet every one he
meets. This not only gives others a good feeling about him but also gives him a good feeling.
After this, he should report to his supervisor and as per his instruction, submit his report of previous day.
After giving this report, he is allotted fresh jobs+pending jobs of previous day. He is now expected to call
all fresh jobs’ customers and ﬁx appointment and also understand the fault in the product. Based on this,
he will prepare an indent of the spares to be collected from stores. At the same time, he will return the
defective spares to the stores and if required, claim their replacement. However, this replacement and
spares indent has to be authorized by his supervisor. He should also deposit cash collected, if any, from
any customer, with the accounts department and collect a copy of the receipt for his own records and ask
the accounts department to send the receipt to the customer by post as per company policy. For depositing the cash with accounts, he has to deposit the cash along with temporary cash receipt already issued
by him to the customer. A sample of a temporary cash receipt is shown below
Temporary Cash Receipt:
This is issued by the technician when he charges some amount from a customer as per Company policy.
He collects the payment from the customer and next day deposits this amount in the Company oﬃce.
After this, the Company accounts department sends a proper receipt to the customer. A sample of this
receipt is shown below:

185

Participant Handbook

Temporary Cash Receipt

ABC Company

TCR Number;

Branch:----------

Date;

Job Number
Warranty Status: I/W, O/W/Tempered/Broken
Received a sum of Rs.------------from Mr./ Ms. On account of ----------------------. A proper receipt will be sent
to you by mail.
Signed by

After this, he should make his route plan with his supervisor’s consent. The following need to be considered for this:
1. He should plan to make a shorter route plan to save travel time and fuel expenses.
2. Yet, he has also to ensure that he must visit the jobs as per the appointment time given by respective
customers.
3. If the time slot given by customer does not match the route plan, he should consult his supervisor so
that the route plan can be re drawn.

Quality Report:
This report is generated from the job sheet ﬁlled by the ﬁeld technician. This report is very important for
the Company because from this only the Company gets the data about the performance of its products in
the ﬁeld and can take corrective action. A sample of the report is shown below:
ABC Company
Quality Report for CTV / LEC/LED etc
Date

Month

Branch
Customer 's Name & Address
Dealer's Name
Job Number
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Model
Number

Issue faced

Snap of t
he faulty
part /
module

Voltages

Checked
and
reported by

Type of
Signal

Tab 8.4: Quality Report

Signed by

Exercise:
4. If you visit a customer and his LCD TV is in warranty but he has shown it to an outside technician who
has done wrong connections due to which the main card has been damaged, what will you do?
5. When you visit a customer you ﬁnd that the model number and set serial number are diﬀerent than
those printed on the job sheet given to you. What will you do?
6. What you should do with the cash collected from customers?
7. What is to be done with the faulty spares replaced in ﬁeld?
8. Why is it necessary to get customer’s signatures on the job sheet?
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