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EXAMINATION PROCEDUru

1. First Terminal Examination:

2. Second Terminal Examination:

3. Third Terminal Examination:

1. Fourth Terminal Examination:

2. Final Examination:

Time Question

unit-1-6
Theory Practical Theory Practical Theory Practical

Half hour One Hour Short Question 10x1=10 Marks As per Training

Unit Marks Time Question

unit-7-14
Theory Practical Theory Practical Theory Practical

10 40 Half hour One Hour

Unit Marks Time Question

Unit-15-21
Theory Practical Theory Practica I Theory Practlcal

10 40 Half hour One Hour Short Question 10x 1=10 l4arks As per Training

Marks Time

Unit-22-32

Theory Practica I Theory Practical Theory Practical

10 40 Half hour One Hour Short Question 10x 1= 10 Marks

Unit Marks Time Question

All Unit

Theory Practica I Theory Practical Theory Practical

160 Three Hour

Broad Question 8x3=24 Mark

Short Question 16x1=16 l4arks

Total = 40 Marks

As per Traininq

d4 .z-

Unit Marks

10 40

Short Question 10x 1= 10 Marks tu per Training

Unit Question

As per Training

40 Two hour

J-



Un
it

Day Theoretica
lhours

1 lntroduction to the trade 1 2 2 4
2 1 3 4
3 Tools & equipment 1 1 3 4
4 Knowledge of Basic Electricity 4 3 13 '16

Knowledge of Electrical Components 7 5 28

6
Knowledge of Electronics Components & Semi-
conductor Device

16 54 64

7 Amplifier 3 3 I 12
8 Feedback 1 2 2 4
I Oscillator 1 2 2 4
10 PWI\,4 1 2 2 4
11 5 5 20
12 Solar Power System 2 2 6 8
13 Sensors and Transducers 1 2 2 4
14 1 2 2 4
'15 5 2 20
16 Digital Electronics 3 3 I
17 tT skil 17 't1 57
18 Microcontroller And Embedded System 5 15
19 Artificial lntelligence (Al) Technology 2 6 8
20 2 2 6 I
21 Robotic Process Automation (RPA) 6
22 Radio Transmission, Receiver & Antenna 1 2 2 4
23 TV Transmission System 1 2 4

TV receiver, LED/LCD TV repair and service 5 4 16 20
25 Digital LED Display 2 2 8

26
lndustrial Automation (HN,ll, PLC, VFD, Servo and
Motor Controlling) 10 7 33 40

Tele Communication & N.4obile Phone System 8 2 30 32
Electronic Security System 3 2 10 12

29 Electronic Home Appliance Servicing 2 1 7 I
30 Practical Projects and Assignments ,|

0 4 4
JI Communicative English 3 12 0 12
32 Youth Activities and Life Skill Development 3 12 0 12

120 365 480

-d 4-€ d-

Subject Practical
hours

Total
hours

Science 1

5

10

Power Electronics and lPS, UPS

Speaker and Microphone
Professional Sound System 18

60
28

2
lnternet of Things (loT)based Automation

2 2 8

2

6

27
28

Total 115

Time Distribution (IT{ frsTq-{)
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lntroduction to
the trade 2

Trade objectives
lntroduction of workshop safety rules & safety in working with
Electricity and simple machine tools
Define electronics in physics

lmportanceof electronics in our life
Applicatons of Electronics
lntroduction of workshop safety rules & safety in working with
Electricity and simple machine tools accordinB to oHs.
Learning how to use personal protective equipment (PPE)t.7

1.1
7.2

1.3

7.4
1.5
1.6

Unit-2 Science
1

2.1

2.3
2.4

2.6
2.7

Familiarizadon with Definition units and measuring systems
Electron theory (Atom, electron, proton)
Conductor, Semiconductor, Insulator
Define Magnet
Kinds of Magnet (Permanent/ Electromagnet)
Properties of Magnet
Use of maSnets

Unit-3 Tools,
Equipment and

Measuring
instrument

1

3.1
3.2
3.3
3.4
3.5
3.6
3.7

Definition of hand tools
Type of hand tools
Use of hand tools
Definition of equipment
Type of equipment
Use of equipment
Measuring lnstrument

4.1 Basic Electricity
4.l .l . lntroduction
4.1.2. Electric Charges
4.L3. kirchhoff's Law

4.1.4. lntroduction to DC

4.1.5. lntroduction to AC
,1.1.6. Frequency
4.1.7. AC Voltace, Current and Power

4.2 Electric circuit
4.2.7. What is an Electric circuit?
4.2.2. Types oI Circuit
4.2.3. Series Circuit
4.2.4. ParallelCircuit
4.2.5. Series-Parallel Circuits
4.2.6. Closed Circuit
4.2.7. Open Circuit
4.2.8. Short circuits
4.2.9. DC Circuit
4.2.10. AC Circuit

4.3 AC circuit
4.3.1. lhductance, Inductive Reactance (XL)

4.3.2. Capacitance, Capacitive Reactance (XC)

4.3.3. lmpedance (Z)
4.3.4. Power and Power Factor in an AC Circuit

Unit-4 Knowledge of
Basic Electricity

3

4.4 Cell and Battery
4.4.1. Major types of Battery
4.4.2. Lithium-lon & LiFePO4
4.4.3. Battery Testing
4.4.4. Baftery Charging & Discharging

d&€J-
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Unit-5 Knowledge of
Electrical

Components

5

5.1. Draw the Electrical &Electronics Component symbol

5.2. Resistor
5.2. L Definition of Resistor
5.2.2. Classification of Resistor & its color codes
5.2.3. Wattage
5.2.4. Connection of Resistor (series, parallel, Mixed)
5.2.5. Resistor Unit and Symbol
5.2.6. Color Coding of Resistor
5.2.7. SMD Resistor Code

5.2.8. Applications of Resistor

5.3. Capacitor:
5.3.1. Define of Capacitor
5.3.2. Classification of Capacitor & its color codes
5.3.3. Connec6on of Capacitor (series, parallel, Mixed)
5.3.4. Operating voltage & temperature
5.3.5. Capacitor Unit and Symbol
5.3.6. How Does a Capacitor Work?
5.3.7. Capacitivereactance
5.3.8. Types of capacitors
5.3.9. Energy Stored in a Capacitor
5.3.10. Applicafions of Capacitors
5.3.1 l. sMD Capacitor and Code

5.4 lnductor
5.4.1. Define of lnductor
5.4.2. Classification of lnductor
5.4.3. Connec6on of lnductor (Series, Parallel)
5.,1.4. Define of LC, RC, RLC. CKT

5.4.5. lnductor Unit and Symbol
5.4.6. Faraday's Law of lnduction
5.4.7. How lnductor Works?
5.4.8. inductive reactance (XL)

5.4.9. Uses of lnductor
5.4.10. Electromagnetic lnduction and Magnetism
5.4.1L Measuring the inductance of a coil of wire
5.4.12. What is mutual induction?

z7 4_ C4 \L

5.5 Transformer
5.5.1. Definition of Transformer
5.5.2. classifi cation of Transformer
5.5.3. LJse of Transformer
5.5.4. Transformer Symbol
5.5.5. Working Principle of a Transformer
5.5.6. The Components of a Transformer
5.5.7. Construction of Single Phase Transformer
5.5.8. Turns, Voltage and Current Ratios
5.5.9. Transformer rewinding calculation (Wattage, core Area, number of

Turn, voltage, current)
5.5.10. Loss of transformer
5.5.1 l. Toroidal Transformer
5.5.12. Ferrite Core Transformer

&
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Unit-6 Knowled6e of
Electronics

Components &
Semi-conductor

Device

10 6.1.
6.1.1 .

6.1.2.
6.',t.3.

6.1.4.
6.',t.5.

6.1.6.
6.',1.7.

6.1.8.
6.1 .9.

6.r.10

Semiconductor
Semiconductor Materials
Basic Properties of semiconductors
Holes and Electrons
Types of Semiconductors
lntrinsic Semiconductor
Extrinsic Semiconductor
Doping
N-Type Semiconductor
P-Type Semiconductor
Majority Charge Carrier and Minority Charge Carrier

6.2.
6.2.1
6.2.2
6.2.3
6.2.4
6.2.5
6.2.6
6.2.7
6.2.4

6.3.
6.3.1.
6.3.2.
6.3,3.
6.3.4.
6.1.5.
6.3.6.

Rectifier
Defne Rectification
Half Wave Rectifier:
FullWave Rectifier:
Bridge Rectifier
CenterTap Rectifier
Applications of Rectifi ers

6.4.
6.4.1

6.4.1
6.4.2
6.4.3
6.4.4

Filter
Define of Filter
Structures of Common Filter Ckt.
Capacitor Filter
lnductor Filter
n-type complex fi lter(LC)

6.5.
6.5.1.
6.5.2.
6.5.3.
6.5.4.

Transistor
Transistor Symbol
Basic Construction of Transistor
Fixed Base Eias
Voltage Divider Bias

6.6.
6.6.1.
6.6.2,
6.6.3.
6.6.4.
6.6.5.
6.6.6.

Transistor Operation
Transistor Operation of confi gurationt
Common Base Con6guration
Common Emitter Confi guration
Common Collector Confi guration
Explain transistor as Switch (5PST)

Explain transistor as an amplifier

6.7.
6.7.1.
6.7 .2.

6.7 .3.

6.7.4.

FET

Field Effect Transistor {FET) Basics

The FET's terminals
How does it work?
JFET (lunction-Field Effect Transistor)

d4 "3-

Diode
Define diode
Diode Symbol
PN junction & Diode Construction
Types of diodes
Forward biased Diode
Reverse-biased Diode
Zener Diode Explanation & voltage regulation
Light-emitting diode (LED)
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6.8. MOSFET

6.8.1. Basic Workihg Principle of MOSFET

6.8.2. Symbol of MOSFET

6.8.3. MOSFET applications
6.8.4. Comparison between glT, FET and MoSFET

6.9. tGBT

6.9.1. Symbol of IGBT

6.9.2. lnternal Structure of IGBT

6.9.3. Working of IGBT

6.9.4. Applicahons of IGBT

6.9.5. IGBT modules

6.10. SCR, DtAC & TR|AC

6.10.l. Structure of SCR, DIAC & TR|ACThyristor
6.10.2. symbol of 5CR, DIAC & TRIAC Thyristor
6.10.3. How do SCR, DIAC & TRIAC work?
6.11. lntegrated Circuit (lC)

6.1l.l. Basic Construction of lntegrated Circuit
6. t 1.2. Digital and Analog lC

6.1 I .3. lntegrated Circuit Features
6.1 1.4. Commonly used lCs

6.72 lC Packaging and Placement Process

6.12.1. What is lC Packa8ing?
6.12.2. lC Package Types
6. 12.3. Dual-in-line Package (DlP)

6.12.4. Surface-mount Device (SMD)

6.12.5. Ball-grid Array (BGA)

6.12.6. SMT operation process
6.12.7. The Knowledge ofSMT Pick and Place Machine and 5MD Placement

Process

6.13. Operational Amplifi er
6.13.1. Operational Amplifier Basics

6.13.2. Symbol of Operational Amplifier
6.13.3. Characteristicof Operational Amplifier
6.13.4. Various Application of Operational Amplifier
6.13.5. Operatonal Amplifiers lC

Unit-7 Amplifier 3

7.0. Amplifier
'l.l Amplifier power gain and design
7.2 Amplifierefficiency
'1 .3 Uses of Amplification
'1.4 Amplifier according to the type of input si8nal
'1.5 Amplifier according to type of performance
'1.6 Amplifier According to type of Classes
'1.'7 Amplifier According to type of the signal frequencies
'7.8 Amplifier According to type of coupling
7.9 Amplifier Type of circuit configuration
7.10 Block Diagram ofaudio Amplifier
7.1 I Design an audio amplifier circuit.
7.12 Designan audio amplifier Power supply.
7.13 Error Amplifier

-b 4 €a-
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Unit 8 Feedback 2

Feedback
lntroduction of Feedback Amplifi ers
Block Diagram of Feedback Amplifier
Types of Feedback

Positive Feedback,

Negative Feedback,

Comparison Between Positive and Ne8ative Feed Back

8.0
8.1

8.2

8.3

8..1

8.5

8.6

Unit-9 Oscillator 2

9,0 Oscillator
9.1 lntroduction to Oscillation
9.2 What ls an OscillatorParts of an Oscillator
9.3 major type of oscillator
9.4 SinusoidalOscillators
9.5 NonSinusoidalOscillators
9.6 DampedOscillations
9.'l UndampedOscillafions
9.8 Types of Undamped Oscillator
9.9 Sine Wave Oscillators.
9.l0 LC oscillators
9.l l RC oscillators
9.l2 Crystal oscillators
9.13 Relaxationoscillators
9.14 Sweep oscillators
9.15 use of oscillator

Unit-10 2

10.0 PwM
l0.l Pulse Width Modulation.
10.2 Generation Pulse Width Modulation Signal.

10.3 lmportant Parameters associated with PWM signal
10.4 Duty Cycle of PWM
10.5 Carrier Frequency of PWM
10.6 Output Voltage of PWM Signal

10.7 How Does PwM Work?
10.8 Applications of Pulse Width Modulation
10.9 Advantages and Disadvantages of Pulse Width Modulation
10.10 How to Design a PWM Circuit using Duty Cycle, Frequency, And Pulse

Width in a PWM Circuit?

Unit-11 Power
Electronics

and
tPs, uPs

5
11-0 Power Electronics
11.1 How Do Power Electronics Work?
1.1.2 Types of Power Electronic circuits
I 1.3 The lmportance of Power tlectroni(s
11.4 The Benefits of Power Electronics
11.5 What is a DC-to-DC Converter?
11.6 Working Principle of DC-DC converter
11.7 Types of DC-to-DC Converter
11.8 Linear and switching DC DC converter
11.9 switchihg DC-DC converter
11.10 Step-down (buck) DC-DC converter
11.11 Step-up (boost) DC-DC converter
11.12 Euck-boost DC-DC converter
11.13 lnverting DC-DC converter

.t
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"e-



451.16 frs{ T:I{I
qBl

's{rE

switching DC-AC converter
Types of Power lnverters
Square Wave power inverter
Modified Sine Wave power inve.ter
True Sine Wave power inverter
Described the Block diagram and circuit diagram of lnverter
Define the IPS & UPs
Block diagram and circuit diagram of tPS

IPS Assembly and Disassembly
Types of IPS

troubleshooting of IPS

Define SMPS

Block diagram and circuit diagram of SMPS,
troubleshooting of SMPS,
Block diagram and circuit diagram of SMP5,
troubleshooting of SMPS,
Described the voltage Variac
Define AVR and voltaEe stabili2er
Block diagram and circuit diagram of AVR and voltage stabilizer
troubleshooting of AVR and voltage stabilizer

77.14
11.15
11.16
71.77
11.18
11.19
11.20
tt.21
tt.22
11.13
77.24
11.25
77.26
77.27
77.28
77.29
11.30
11.31
tt.32
11.33

Unit-12 Solar Power
System

2

Overview
Solar Panels
Types of Solar Panels

Monocrystalline Solar Panels...
Polycrystalline Solar Panels.
Thin Film Solar Panels
Shading & Shadows On Solar Panels
Temperature & Wind Loading Considerations
Tilt & Type of Array Mountings: Fixed, Adjustable, & Tracking
Fixed Solar Panel Mounts
Adjustable Solar Panel Mounts
Tracking Solar Panel Mounts
Orientation
Charge Controller
Modern Multi-Stage Charge Controller:
Stages of Charging
Maximum Power Point Tracking {MPPT) Power lnverter
Types of Power Inverter
Square Wave Power lnverter
Modified Sine Wave Power lnverter
True Sine Wave Power lnverter
Grid Tie Power lnverter
lnverter Stacking: Using Multiple lnverter
Power lnverter Consideration
Monitoring Battery Voltage and System Performance
How Do lnterpret All These Voltage Readings?
Batte Eank Designer

t2.r
l)')

12.3

12.4

12.5

t2.6

12.8

t2.9
12.t0
t2.11
12.t2
12.13

t2.14
12.15

12.16

t2.t'l
12. r8
12.t9
12.20

12.21

t2.22
12.23

12.24

12.25
t2.26
12.2'.7
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tJ n it- 13 Sensors

and Transducers
2

13.0
l3.l
13.2

13.3

13.4

13.5

Sensor and Transducer
What is Sensor and Transducer?
Types of Sensor and Transducer
Application of Sensor and Transducer
Describe the input and output devices. Light Sensor, Temperature
Sensor, Force/Pressure/Weight Sensor, Position Sensor, Hall Sensor,
Flex Sensor, speed and Sound Ultrasonic Sensor, Touch Sensor, PIR

Sensor, Tilt Sensor, Gas Sensor.
Describe the Thermometer, Photovoltaic Cell, LDR, Switch, Motor,
LCD Display, Electronic Screen, Buzzer, LED, RGB LED, Relay, Bulb,
Heater, Etc.

Unit-14 Speaker
and Microphone

2

14.0
t4.l
t 4.2
14.3

t4.4
14.5

I4.6
| 4.7
t4.8

Speaker and Microphone
Define Speaker
How to work speaker
Kinds of Speaker
Use of Speaker
Define Microphone
Define of Microphone
Type of Microphone
Use of Microphone

Unit-15 Professional
Sound System

2

Professional Sound System
Sound System Basic
How sound works
Define Professional Sound System
Live Sound System Setup Diagram
Basic PA sound system
Main Stages of Sound System
Source of audio input discuss about Microphones. CD Player, DAC,

Streamer, Computer, Portable Device, Eluetooth and Advanced DSP

Audio mixing consoles
Analogue mixing desk, digital mixer desk, Outboard effects units,
Graphic equalizers (EQ's), Effect modules
Amplifiers
Audio switchers
Speaker Processors

Loudspeakers
discuss about Passive loudspeakers, Active loudspeakers, Point
source speakers, Line array, Column array, Subwoofers, Front of
House Speakers, All-in-one Modular PA Systems

Stage Monitors
Speaker Selection
ln-Ear Monitors,
Tuning a Sound System

Peripheral Equipment's
Sound equipment for different events and venues
Measuring Sound Levels.

How do you test and maintain a PA system before and after an
event?
Power Amplifier & Digital Sound Processor Repair
Defi ne digital sound system

1S.0

I 5.1

15.2

r5.3
15.4

15.5

15.6

15.7

I 5.8

15.9

15.10

15.t I
15.t2
15.r3
15.14

15.15

15.16

t5.l7
15.r8
15.19

15.20

r 5.21

15.22

15.23

15.24

ff4
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DiBital
Electronics 3

16.0
15.1
1.6.2

16.3
76.4

16.5

Digital Eledronics
Electrical Signal
Analog Vs. Digital
Applications of Digital Circuit
Advantages of Digital System

Digital Logic gate & Truth Table (AND, OR, NOT, NOR, NAND,

EX-OR gate)
(Combinational Logic Circuit, Half Adder, Full Adder, Half Subtractor,
FullSubtractor Binary
Adder, Binary Adder-Subtractor, Decimal or BCD Adder)
Magnitude Comparator (Decoder, Encoder, Multiplexer, De-multiplexer)
Sequential Logic

(Sequential circuits, Basics of flip flop, SR flip flop, lK flip flop, D flip
flop, T flip flop, Master slave flip flop)
Register, counters, and memory unit
(lntroduc6on Shift register, Counters, Ripple counter, Ring counter,
.Johnson counter)
Define encoder- decoder of display device
Define Multiplexing and De Multiplexing
D/A, A/D Conversion,
Semiconductor memorize, (RAM, ROM, Mask ROM, PROM, EPROM,
EEPROM, Flash ROM)

Define the Digital Clock & Clock Chip lC's
Block Diagram of DigitalClock.

76.7
16.8
16.9

15.10

16.11

76.72

16.13
16.14
16.15
16.15

t6.17
16.18

rT Skill
11

l7.O Computerfundamentals
l7.l.l. overview
17.1.2. Applications
17.1.3. Generations
17.1.4. Types

17,2. Computcr Hardware
17.2.1. Compohents
t1.2.2.CPU
17.2.3- lnput Devices

17.2.4. Output Devices

I7.2.5. Memory
17.2.6. RAM

l?.2.7 Read Only Memory
17.2.E. Motherboard
17.2.9. Memory LJnits

l7 2 l0 Ports

17.3. Assembling and troubleshootinB desktop compute.s
17.3.1 . Procuring parts
17.1.2. Gather Tools
l?.3.3. Assemble a Basic Desktop PC step by step.
I7.3.4. Connect the input-output device to the computer and turn on the

power
17.3.5 How to Troubleshoot Common PC Hardware Problems

Unit-17

.d (T\(

Unit-16
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17,4. ComputerSoftware
17.4.1. Data and lnformation
l7.4.2.Types of Computer Software
I 7.4.3. Operating System
I 7.4.4. Firmware software/driver soft ware
| 7.4.5. application software
I 7.4.6. customized software
17.,1.7. Set up the program on a new PC.

17.5. Computer Repair and Mainterance
IT.5.l.Troubleshoot a desktop computer's hardware and software problems
17.5.2. ldentify and troubleshoot laptop problems

17.6. ComputerNetworking
17.6.1. What ls a Computer Network?
17.6.2. lnternet and lntranet
17.6.3. Characteristics of a Computer Network
17.6.4. Types of Computer Networks
17.6.5. NetworkDevices
17.6.6. Network Cables

17.6.7. Distributors
17.6.8. Routers
17.5.9. lnternal Network Cards

17.5.10. External Network Cards
17.6.11. Network cabling and installation
17.6.12. Network confi guration?
17.6.13. Configure the WiFi router
17.7. Howto Buy a Computer?

17.8. Basic Computer Skills
17.8.1. Word processinB software
17.8.2. Using PDF Converter
17.8.3. Spreadsheetsoftware
17.8.4. Presentationsoftware
17.8.5. lnternetbrowsing
17.8.6. ldentify website and software
17.8.7. Download & install software
17.8.8. Use software
17.8.9. Email management
17.8.10. Data entry
17.8.11. Video conferencing
17.8.12. Social media management
17.8.13. lnstant messaging

/d 4. ,, -/-{-

\'
+-

17-9- Simulation Software
17.9.1. Fundamental of simulation software
17.9.2. Define Proteus software
17.9.3. Design and simulation of electronics circuit using Proteus software
17.9'4. Define PCB Design Software
17.9.5. Create a PCB layout using PCB Design software
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17.10. Programming Language?
17.10.1. What is "C" Programming LanSuage?
17.10.2. Why you should learn "C" Programming Language?
17.10.3. Features of C Programming Language?
17.10.4. How "C" ProgramminS Language Works?
17.10.5. lnstall Code::Blocks for Windows "C"
17.10.6. Get Started with "C"
17.10.7. use website hftps://www.w3schools.com/c/c_functions decl.php to

practice C programming online

Unit-18 Microcontroller
And Embedded

System

5 Microcontroller
18.1 What is a Microcontroller
18.2 MicrocontrollerBasics
18.3 Mic.ocontrollerComponents
18.4 Memory, Central Processing l,Jnit (CpU), Clock, t/O pons, gus.

18.5 How Microcontroller Works
18.6 MicrocontrollerArchitecture
18.7 External Memory Vs Embedded Memory
18.8 Bit ConfiBuration
18.9 MicrocontrollerPeripherals
18.10 Timers/Counters:
18.11 Communicationlnterfaces
18.12 Analog-to-DisitalConverter(ADC)
18.13 OiEital-to-AnalogConverter(DAC)
18.14 lnterruptControllers
18.15 Difference between Microcontroller and Microprocessor
18.16 AdvantaSes and Disadvantages of Microcontrollers
18.17 Microcont.ollerApplications
18.18 Name of the most commonly used microcontroller
18.19 Microchip Peripheral lnterface Controller {ptC)
18.20 Arduino (AVR).

18.21 Atmel (AVR/ARM).
18.22 Toshiba/Samsun&/intel
18.23 Necessary equipment for working with ptC microcontroller
18.24 Compiler (mikroc Pro for PtC)
18.25 Program Burner (pickit2) Burner (Software & Hardware)
18.26 Circuit Simulator (Proteus)
18.27 Microcontroller based most popular development board
18.28 Arduino lnteSrated Development Environment (tDE) platform
18.29 Download and lnstallation ofArduino tDE
L8.30 Arduino Programming with Example
18.31 Create a project using Arduino development board

LJnat-19 Artificial
lntelligence (Al)

Technology

2

l9.l
t9.2
19.3

19.4

r9.5

What is Al and How Does Al Work?
Types of Al
Discuss the commonly used technologies of Al, which are: lmage
Recognition, Speech Recognition, Natural Language Genera60n,
Sentiment Analysis,
Getting Started with Al
Create a projects with artificial intelligence (ChatcpT) using Arduino
&at

-rA* -'*2-
\(-(T



iEFqn ftfl T{T
stj

{drEn

Unit-20
lnternet of
Thinss (loT)

based
Automation

2

What is the internet of thin8s (loT)?

How does loT work? Discuss in detail sensors, connectivity and
detection, actuators, loT gateways, cloud, user interface, device-to-
device, device-to-cloud, device-to-gatev,/ay, back-end data sharing
etc.
What are the applications of the loT?

lnternet of Things examples
create an loT-based home automation project using an Arduino
development board

20. t

20.2

20.3

20.4
20.5

Unit-21 Robotic Process

Automation
(RPA)

2

21.t
2t .2

2r.3
21.4

21.5

21.6
21.1
21.8

What is RPA?

Why Robotic Process Automation?
Example of RPA

RPA lmplementation Methodolo8y
Application of RPA

RPA Tools - Robotic Process Automation
Benefits of RPA

Build a firefighting Robot Using Arduin

Unit-22 Radio

Transmission,
Receiver &
Antenna

2

22.1 Define Antenna
22.2 (inds of Antenna & Elements
22.3 Construction of Dipole, Folded Dipole, Yagi, Marconi and whip

Antenna, Dish Antenna, V, Rhombic Antenna
22.4 Define Radio- Transmission
22.5 Simple block diagram of Radio- Transmitter
22 6 Kinds of Transmitter
22.7 Define Radio Receiver
22.8 Kinds of Radio Receiver,

22.9 Block diagram of each Kinds of Receiver
22.l0 Radio Frequency and wireless Commuhications
22.1 I Two WaV Wireless Radio Communication System

Unit-23

Transmission
System

2

23.1 Define TV Transmission System
23.2 Simple Block diagram ofTV Transmission
23.3 Define picture elements, Aspect ratio, frame, field, raster
23.4 Define TV Camera

23.5 Define Composite Video Signal

Unit-24 TV receiver,
LED/LCD TV
repair and

service

4
Block diagram of a basic TV receiver
Define various stage of TV receiver
Define vertical and horizontal stage of TV receiver
Define CRT

Define Color ry
Explain primary color
Explain Lum;nance and chrominance and color burst siSnal

Describe in detail what LCD and LED TVs are
Define Block diagram of Color TV (CRT, LCD, LED& Smart) receiver
Define LED Panel 18.5"
Find out LCD panel data sheets usihg the lnternet
Define Smart Led TV Motherboard
Define Ticon board
Explain the fault in LED & Smart TV receiver
Use of LCD/LED Panel Tester Tool
Use of Digital Back Light Tester

24.t
24.2
24.3
24.4
24.5
24.6
24.1
24.8
24.9
24.tO
24.17
24.L2
24.73
24.74
24.75
24.76
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24.17
24.78
24.79
24.20
14.27
24.22
24.23
24.24
24.25

Use of LJniversal EPROM Flash Programmer
Define LCD/LED TV Firmware Software
LED/LCD TV repair using firmware software for panel resolution
Drivers and Software updates for LCD TVs
Repairing LED Computer Monitors
Define STVR
Block diagram of STVR and define various sta8e of STVR
Define Direct-to-Home (DTH) TV receiver
lnstall set top box

Unit-25 Die
D

ital LED
isplay

2 25.t
25.2

25.4
25.5
25.6
25.7
25.8
25.9
25.10
25.11
25.72

25.r4
25.15
25.76
25.17
25.18
25.19
25.20

Pro€rammable LEO Display
What is an LED Display?
Types of LED Displays
P10 / P6 / P4 RGB Color Display Plate
module selection
Controller Card
Power supply
software installation
entering dimension
default setting
Setting up software
ad.iusting luminance
refresh rate selection
Connect the computers to your LED display controller
Best Software for LED Display Board to Check Out
Peak Signage, Opti Signs, Screen Cloud, Arduino OPTA, Yodeck.com
controller connection
text settjng
understanding icon
Assemble an RGB LED color display using Controller Card and turn it
using a programKnown about LED display video processors
How to connect Computer & Video processor &Sending card?
Known about 240 DMX,Dmx 192, XZ- 3S4CL|ghts Controller

setup and run RGBW 4in1 led moving head beam stage li8hts mixer
using Dmx 192/ XZ-384CLights Controller
setup and run RGBW moving head Led Stage Light using Dmx Lights
Controller

25.24

23.27

25.23

26.1 .l . Fundamentals of lndustrial Automation and Programmable logic
controller (PLC)

26.1.2. Fundamentals of PLC and its demonstration. Explain the
26.1.3. Purpose ofthe l/O system.
26.1.4. Different type of PLC timer, Function of relay, magnetic
26.1.5. contact with application.
26. I .6. Different type of switch and sensor with application. Different
26.1.7. type of counter of plc with application

Unit-26 lndustrial
Automation

(HMI, PLC, VFD,

Servo and Motor
Controlling)

1

26.2. Ladder diagrams of PLC

26.2.l. lnstallation and uninstallation of computer software. Provide an
overview of wiring diagrams and ladder diagrams.

26.2-2. Explanation of Relay Ladder Logic; Construction and conversion of
line diagrams to relay ladder logic.

26.2.3. Write a PLC ladder diagram of the water level control system ahd
fire indication system.

--- {o --
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25.3. Motor control circuit
26.3.1. lntroduction to 3-phase motor.
26.3.2. Description of the 3-phase circuit.
25.3.3. Starter (DOL) &amp; latching circuit.

Description of the star-delta starter.

26.6.7
26.6.2
16.6.3
26.6.4
26.6.5

eTVo contro system
lntroduction of Servo contro svrtem
Define DC Servo control system
Define AC Servo control system
Communication of AC & DC Servo control svstem
PLC Housing usinB Arduano

Unit-27 Tele
Communication

&
Mobile Phone

System

2

lntroduction to Communication system
Define Commuhication
Defi ne Telecommunication
ldentify different stage of block diagram of Telecomm unication

21.1
27.1.7
21 .1.2
17.1.3
21.2 lntroduction to Mobile Communication Svstem
27.2.1 Define Mobile Phone svstem
27.2.2 Exp aln difletent system of Mobile Commun,catron
27.2.3 Exp ain system Architecture of GSM
27.2.4 Use the abbreviahons used in Telecommunrcation sector
27.2.5 Define Base Station Svstem (BSS)

2"/.3
21 .3.1
21 .3.2

optical Fibers
Defil1e Optlcal Fibers
Describe the advantage of Optical fiber in Te,e communi.a6on

27.4 Mobile phone Receiver
27.4.1 Define block diagram of Mobile phone set
27.4.2 Explain the mechanism of Mobile phone set
27.4.3 Explain the various chips used in Mobile phone set
27.4.4 Defille mobile phone software
27.5. Mobile phone Receiver and Hardware solution
27.5.1 ldentify Tools, Equipment and Material for Servicing Mobile Phone
27.5.2 Test the Functionality of Common Electrical and Electronic Parts and Components
27.5.3 Practce So dering a ld De-soldering
27.5.4 Disassemble, Re'assemble and Replace Parts of Feature Phone
27.5.5 lnterpret Schematic and Circuit Diagram of a Mobile Phone
27.5.6 Repair and Service Critical Problems of Feature Phone
27.5.7 D,ssemble and ne-assemble Smart Phone
27.5.8 Repair and Service Basic Hardware Problem of Smartphone
27.6. Mobile phone software device
27.5.1 Computeroperation
27.6.2 Software install & uninstall using computer
27.6.3 Known about lnstallinE and uhinstallinR mobile phone software
27 .7 .

27 .l .7

27.7.2

27 .7 .3
27.7.4

Mobile phone software solution
De6ne various type of mobile phone software
Known about trouble shoohng Feature Phone, china mobile phone usinB
mobile phone software
discus about smart phone, android & iPhone
Known about trouble shootng Smart phone, android & iPhone usinB
mobile phone software
solve Basic software Problems of Mobile Phone2't.1.5

16.4.1
26.4.2
26.4.3
26.4.4
26.4.5.
26.4.6
26.s.
26.5.1
26.5.2
26.5.3

lntroduction of VFD & 3-phase motor
Keypad Control of VFD
Terminal control of VFD and speed control from external
Potentiometer.
Start, stop, and jog operations by using latEhing circuits and breaking conlrol

Varia e Frequency Drive VFD

Troubleshooti and fault findi of VFD, checki
lnterfacing and Controlling of HMl, PLC, VFD and Motor
lntroduction of HMI and Basic Design of HMI
Modbus Communication HMI with PLC

Modbus Communication of HMI to PLC, VFD and Motor

of hardware and IGBT

lg/tr *h. c{ *.0
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Electronic
Security System

2

Electronic Security System
lntroduction to Electronics Security Systems

Role of Electronic Security Systems
How does a security system work?
Types of Home Security Systems
lntruder Alarm Systems

CCTV Surveillance Security System
Fire Detection/Alarming System
Access Control/Attendance System

Discuss the components of an electronic security system such as a

control panel or base station with a separate keypad, door and
window sensors, motion sensors, glass break sensors, security
cameras.

Role of a Security System lnstallation Technician
Cables, Connectors and Supporting Accessories
Basics of Networking
lnstall and Commission Electronic Security System
ldentify and Repair Faults on security System
Professional Monitoring

28.0
28.I
28.2
28.3

28.4
28.5
28.6
28.7
28.8

28.9

28. l0
28.1 1

28.t2
28.13
28.14
28.15

Unit-29 Electronic Home
Appliance
Servicing

1 29.1. The trainees will fix any home electronics appllance in the practical

cla5s, including computers, LED TVs, sound systems, induction cookers, etc.

Unit 30 Practical Projects
and Assignments

0 Documenting Your Electronics Projects
Present your pro.iect work

30.1

30.2

a 4 Cr {

Unit-28
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lntroduction
to the trade 2

lntroduce to Prac6cal Lab

Familiarity with workshop safety ruies and safety while working wilh
electricity and gene.al machine tools as per OHS

Practice safe working procedures, including the use of personal
protective equapment (PPE) and lockout/tagout procedures.

1.1

t.2

Unit'2
Sc ence

3

2.1 Demonstrate Conductor, Semiconductor, lnsulator, Magnet, units and

measuring systems

Unit-3

Tools,
Eq u ipm ent

and
lvleasu ring
instrument

3

3.1 Demonstrate to known about Tools & equipment & Measuring
lnstrument

Unit-4 Knowledge of
Basic

Electricity

Baftery Testing, Dry cell, lead acid Lithiumlon & LiFePo4

Connect Series batteries. Parallel batteries, voltage divider, and
current divider, Potenfiometer as a voltage Divider and ldentify
Voltage & Current by Voltmeter.
8attery Charging & Discharging
Sensing AC ma8netic Fields, Sensing AC electric Fields, Use Alternator
AC Voltage by Voltmeter.
Connect Oscilloscope to AC Line and watch Waveform.
Use a frequency counter or oscilloscope to measure the frequency of
AC signals.

Understand the relationship between frequency and the time period

of a waveform.
ldentify and diagnose common problems in AC circuits such as open
circuits, short circuits, and faulty components.
Use systematic troubleshootinS techniques to locate and rectify fault5
Learn about the hazards of electric shock and arc flash in AC circuits.
U5e a clamp meter or current transformer to measure AC current in
a circuit

4.1

4.2

4.6

4.9.
4.10
4.tI

4.1

u nit-S Knowledge of
Electrical

Component5

23 Draw the Electrical & Eledronics Component Symbol.
Find out the Resistor Value by the Resistor Color Code.

connect Resastor in series, parallel, Mixed circuit and measuring of
its Resistance.
Connect Capacitor series, parallel Circuit and Measurement of
Capacitance
Connect a AC/DC Power supply with Capacitor and Measurement of
charging and dascharging.

Connect lnductor in series, parallel and measurement of lnductance
connect a AC/DC Power supply with lnductor and

ldentify Electromagnetic induction

Make a Rl-C Circuit and Use Rtc Brid8e meter and Measuring (XL, xC, Z)

Known to deferent type of Transformer and ldentify Primary and

secondary by AVO meter

Find out wattage, number of Turn, core Area of Transformer

Build a Single Phase Transformer
Practices Surface Mount Device. (Surface Mount Resistor, Capacitor,
lnductor, Diode, Transistor. & lntegrated circuit
Soldering Technique using(sMD)/ Wave Soldering

5.I
5.2

5.3

5.,1

5.5

5. l4

5.6.

5.1.
5.8.
5.9.

5. l0

5.tl
5.t2
5. 13
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4.3.
4.4.
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Unit-6 Knowledge of
Electronics

Components
& Semi-

conductor
Device

54 Check diode usinB Meter (forward-biased and reverse-biased)
Oiode Characteristics and Parameter
Rectification and Rectifier Circuit
Make LCIRC Filter Circuit and Watch the
Waveform by Oscilloscope.
Fihd out 8ase, Emifter and Collector of Bipolar
Transistor By AVO meter.
Make a Common Transistor BiasinE Circuit and
Meter check of Bias Voltage-
Construct a transistor Common 8ase, €mitter, Collector Configuration circuit
Construct a transistor circuit as Switch
Construct a transistor circuit as an amplifier
Find out Gate, Source and Drain Point of FET By AVO meter.
BiasinB of FET

Measure and plot the transfer characteristics (lD vs. VGS) and output
characteristcs (lD vs. VDS) of N-channel and p-channel MOSFEIs.
Determine the threshold volta8e (Vth) and on-resistance (RDS lon)).
Measure the V-l characteristics of an N-channei and p-channel MOSFET.
Construct a circuit where a MOSFET switches a load (like an LED or motor).
DesiSn and build a €ommon-source MOSFET ampljfier.
Measure voltage Bain, ihput, and output impedance.
Measure the temperature rise in a MOSFET under different loads.
Control the MOSFET Bate with a microcontroller or signal Senerator.
IGBT Characteristics and TestinS
Measure the Vl characteristics and switchjng 6mes of an IGBT.
Constru.t a circuit to control a hiSh-power load (e.8., motor, heater) using an
IG8T.

lmplement and test snubber circuits for tGBT protection.
Build a simple inverter circuit using lGBTs.
Measure output waveforms and efficiency.
Test the IGBT under different load conditions.
Monitor the temperature of an IGBT durinB operation.
lmplement heat sinks and cooling strategie5 of an IGBT.
Measure IGBT modules usinB AVO meter
Build DC and AC load control circuits using SCR and TRTAC

Use datasheets to identify pins and functions ofvarious lCs.
Practice soldering and desoldering lCs on a pCB.

Test lcs usinS an lC tester.
Euild circuits using AND, OR, NOT, NAND, NOR, XOR, and XNOR gates.
Desi€n and test flip-flop circuits (SR, D, tX, T).
lmplement simple combinahonal and sequential logic circuits.
soldering and desoldering Dual-in-line Packa8e (Dtp), Surface-mount Device
(SMO), Ballgrid Array (8GA), using sotderinB iron and web solderjnE
SMT operation process

Acquire practicalknowledge ofSMT pick and place machines and SMO
placement, processes

Oesitn and build alnplifier circuits (inverting, non-invertjng, and differential).
lmplement comparator and integrator circuits.
Measure performance parameters like gain, bandwidth, and slew rat€.
Practical project for lnverting and Non tnverting Amplifier using Operational
Amplifier.
Use lCs for power regulation and management,

6.15.
6.16.
6.17.
6.18.
6.19.
6.20.
6.21.
6.27.
5.23.
6.24.

6.25.

6.26.
6-21-

6.28.
6.29.
5.30
6.31.
6.32.
6.33.
6.34.

6.35.
6.36.
6_31.

6.38.
6.39.

6.40.
6.41.

6.42

6.43
6.44
6_45

6.46

4,a:y^ \L

6.2.
5.3.
5.4.
5.5.

6.6.
6.7.
6.8.
6.9.
6.10.
5.11.
6.12.

6.13.
6.14.
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Unit 7 9
7.1 To Connect a Transistor {Common emitter, Common base and common

collector) and ldentjfy anput, output V/l/P Gain usinE Oscilloscope and
Audio 6enerator.
Build a push-pull audio amplifier usinE 8lT following the circuit diaSram
Build a stereo audio power amplifier using an lC

How to design an audjo amplifier Power supply?
Error Amplifier

7_Z

7.3
7.4
7.5

Unit 8 2
8.1

8.3
8.4
8.5
a6

Designing a basic feedback amplifier circuit
practical implementation of Voltage-Series and Voltage- Shunt Feedback

Current-Series and Current-5hunt Feedback
lJnderstanding stability in feedback ci.cuits
Design and build a negative feedback amplifier
Measure and compare performance metrics (gain, bandwidth, distorton)

Oscillator 2

9l
91
93
94
9.5
96
9l

EuildinB ahd testing a 555 6mer-based astable multivibrator
Measuring output frequency and duty cycle
Designing and constructing a 555 timer-based monostable multrvibrator
Design and build a simple Rc or LC oscillator
Design and build a crystal oscillator circuit
Practical VCO circuit design osing varactor diodes
Measure and analyze the output waveform using oscilloscope

Unit'1O 2
10.

10.1 Design and build a basic PWM circuat usi.g 5SS timer lC and analyze the
pulse width, cycle and duty cycle of the output waveform using an

oscilloscope
Design and implement a PWM-based DC motor speed controller
Experiment with different duty cy.les and observe motor behavior
Build an LED dimmer €ircuit using PWM
Design and build a basic switch-mode power supply using PWM
Measure output voltage and current ripple

10.2
10.3
10.4
10.5
10.6

U nit-11
Electronics

and
IPS, UPS

15
11.

11.1
tl.2
11.3
11.4
11.S

11.6
11.7
11.8
11.9

11.10
11.11
11.t2
11.13
11.14
11.15
11.16
11.77

11.18
11.19

11.20
71.27
77.22
17.23
71.24
11.25

Power Electronics
ldentify Power Semiconducto. Oevices (Diode, Thyristor, MOSFET, IGBT)

Desi8n and construdion of linear voltage regulators
Testing and troubleshooting linear power supplies
Block diagram and circuit diagrarn of SMPS,

Design and implementation of SMPS topologies (buck, boost, flyba€k)
Troubleshooting of SMPS,

Design and build a DC-DC buck or boost converter
Measure efficiency and output voltage regulatron
De5igning adjustable voltage and current power supplies
Practrcal applications and testing procedures

Design and implementation of DC motor drive circuits
Design and construct a basic voltage source inverter (VSl)

Test and evaluate inverter performance with resistive and inductive loads
Modified Sine Wave power jnverters

True Sine Wave power inverters
Elock diagram and circuit diagram of lnverter
Elock diagram and circuit diaBram of IPS

IPS Assembly and Disassembly
Troubleshoodng of lP5

Block diagram and circuit diagrarn of IJPS

Troubleshootlng of UPs
Practical applicahons and testing the voltage Variac
Block diagram and circuit diagram of AVR and voltage stabilizer
Practical applicatons and testin8 AVR and voltage stabilizer
TroubleshootinB of AVR and vollage stabrl'2er

/r 4. (T \L
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Unit 12 Solar Power
System

DetermininS solar panel type and size based on enerSy need5 and
available space
OptimizinB solar panel layout Ior marimum sunlitht exposure
Solar panel mounting systems (roof mount, Sround mount, tracking
tystems)
Fixed Solar Panei Morints, Adiustable Solar Panel Mounts,
Tracking Solar Panel Mounts
lnstallation considera6ons and best practices
UnderstandinS key performance metrics (efficiency, power outprit,
temperature coetficient)
Measurernent techniques and tools for assessing solrr panel performance
Solar Panel lnstallation
CharSe Controller
Build a solar invener 5ystem with MPPT (Maximum Power Point Tracking)
functionality
DesiSn and implementatioh of solar inverters
Measure and analy2e the performance of installed solar panels
DesiSn and installation of Brid-tied solar systemg
Designing standalone off-Brid solar sy5tems with
Battery storate
load estimation and sizint battery banks
Solar Panel Cleanin8 and ln5pection
Troubleshooting Common lssues
Shading& shadows On Solar Panels
Safety Considerations

12.1

72.2
12.3

12.4
12.5
12.6
12.1

12.4
t2.9
12.10
12.11

12_12

12.),3
12.1,4

12.15
12.16

12.17
12.18
12.19
12.20
12.21

Unii'13 Sensors
and

Transducers

2
FeatinS and measuranE with different types of sensors and Transducers
using meters
ldentify and.heck the input and output devices- Light Sensor,
Temperature Sensor, Force/Pressure/WeiEht Sensor, Position Sensor, Hall
Sensor, Flex Sensor, Speed and Sound Ultrasonic Sensor, Touch Sensor,
PIR Sensor, Tilt Sensor, Gas Sensor.

13.2

unit-l4 Speaker
and

Microphone

2 ldentify and check the Thermometer, Photovoltaic Cell, tDR, Switch,
Motor, tCD Display, Electronic Screen, 8uu.er, t-ED, RGB LED, Relay, Bulb,
Heater, Etc.

Use an ohm metea to test the speaker.
Test the microphone and speakers

14 1

14.2
14.3

Unlt-15 Professional
Sound 5ystem 18

Professional Sound System
Understanding the venue's acoustics and layout
live Sound System Setup step by step using setup Diatram
Basic PA sound system
Main Stages of Sound System
Source of audio input like Microphones, CD Plaver, DAC, Streamer,
Computer, Portable Device, Bluetooth and Advanced DSp
Audio mixihg consoles
Analogue mixing desk, digital mixer desk, Outboard effeats units, Graphic
equalizers (EQ's), Effect modules
Amplifiers
Audio swatchers
Speaker ProceJsors
Loudspeakers
Passive loudspeakers, Active loudspeakers, Point source speakers, Iine
array, Column array, Subwoofers, Front of House Speakers, All-in-one
Modular PA Systems

15.1
15.2
15.3
15.4
1s.5

15.6
15.7

15.8
15.9
15.10
15.11
15.12

---oe) -- (--{- y{-
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15.13
15.14
15.15

15.16
15_17

15.18
15.19
15.20

Stage Monitors
Speaker Selecdon
ln-€ar Monitors,
Tuning a Sound System
Peripheral Equipmeht's
Sound equipment for different events and venues
Measuring Sound Levels.

T€5t and maintain a PA system before and after an event?

Unit-15
Digital

Electronics 9
16.1

16_2

Diagnosing and rerolving common isaues, Power Amptifier & Digital
Sound Processor etc-
To oemonstr.te the input and output aND, oR, NoT, NAND, NOR, EX-OR

SR Flip'flop lK Flip-flop, T-Flip-flop gate by constructing their truth table
UsinB Logic Trainer Board
Shift register, Counters, Ripple counter, RinB counter, Johnson counter
Synchronous UP-Counter, Down-Counter
Multiplexine and De Multiplering, encoder- decoder
D/A, A/D conversion,
RAM, ROM, Mask ROM, PROM, EPROM, EEpRoM, Flash ROM

Make a DigitalClock Chip.

16.3
1.6.4

16.5
16.6

15.8

Unit-17 rT skill

51

17.1 Demonstrating all accessoriei of computer in practical class and

assembling Desktop computer hardware parts step by step lnput Devices

Output Devaces

CPU

Motherboard

Read Only Memory
Sto.aSe device
Power supply unit
Port, header, cable
Connect the input-output device to the computer and turn on the power
Troubleshoot Common PC Hardware Problems
Opera6ng Svstem installafion
Firmware software/driver software installation
Application soft ware installa6on
Customized soft ware installation
After installinS all kinds of software male the computer functional
Demonstratint all accessories of computer ih pracdcalclass and a

ssembling Desktop computer hardware parts step by step lnput Devices

Output Devices
CPU

Motherboard

Read Only Memory
SoraSe device
Power supply unit
Port, header, cable
Connect the input-output devlce to the computer and turn on the power
Troubleshoot Common PC Hardware Problems

17.2.
17.3.
17.4.
17.5.
t7 .6.

17.7.
17.8.
17.9.
17.10.
17.tt.
t7.1).
11.13.
17.14.
17.15.
17.16.
11.11.

17.18.
1) .19.
17.20.
17.21.
17 .22.
17 .23.
17 .24.
17.25.
17 .26.
17.27.

d 6r-/il
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17.24.
17 .29.
17.30.
17.31.
17.32.
17.33.
17.34_
17.35.
17 .36.
17.37.
17.38.
11 .39.
17.40.
7'7.41_

77.42.
71.43.
17.44.
17.45.
77.46.
77.47.
7't.4A.
71 .49.
17.S0.
17.51.
77.57.
17.53.
77.54.
17.55.

Operating System installation
Firmware software/driver software installation
Applica6on software lnstallation
Customazed software installation
After installing all kinds of software make the computer fundional
Troubleshoot a desktop cornputer's hardware and 5oftware p.oblems
ldentify and troubleshoot laptop problems
Network cabling and installation
Connect network devlces to the lnternet
ConfiBure the router
Configuringthe NIC on the computer
Configure the Wi-Fi router
Word ptocessing software
Usin8 PDF Converter
spreadsheet softwaae
Presentation software
lnternet browsing
ldendfy website and softwere
Download & install software
Email management
Data entry
Video conferencinS
Social media management
lnstant messaging

Demonstra6on of Simulation Softwa.e Proteus
Desigh and simulation of electronics circuit using Proteus software
Define PCB Design Software
Create a PCB layout using PCB Design software

Unit-
18

Microcontroller
And Embedded

System

15
DemonstratinS Mic.ocontroller Components
Memory, Central Processint Unit (CPU), Clock, l/O Ports, Bus.
Microcontroller A.chitecture
Embedded Memory
Miarocontroller PeripheralJ
Timers/Countersr
Communication lnterf ace!
Microchip Peripheral lnterface Controller (PlC)

Arduino (AVR).

Atmel(AvR/ARM).
Necessary equipment for working with PIC microcontroller
Download and SettinS up the development environment (lOE, compilers,
debutge15).
Compiler (mikroc Pro fo. PlCl
Pro8ram Burner (pickit2) Burner (Software & Hardware)
Circuit Simulator (Proteus)
Microcontroller based most populaa development board
Arduino Programming with Example
Create a project using A.duano development board
Writing simple programs to control diSital l/O pins.
lnterfacinS with LEDs and swatches.
Understanding and using pull-up and pull-down resistors.
lJnderstanding ADC and its importance.

18.1
18.2
18.3
18.4
18.5
18.6
18.7
18.a
18.9
18.10
18.11
18.12

18.13

18.14
18.15
18.16

18.17
18.18

18.19
1a.20
14.21
t4.22

d l-- €.1.?
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Reading analog 5en9o15 (e.g-, temperature, laght, potentometers).
ConvertinS analog signals to digitalvalues for processin8.
Connecting and controlling LCD displays (e.9., character and Braphical
displays).
lnterfacing with OLED and 7-seSment da5plays.

Disptaying sensor data and messages.
lnterfacing with various sehJors (temperature, humidity, pressure,
moton, etc).
Reading and processing sengor data.
usinB sensor data for decision-making in applications.
Generating PWM signal5 for controllinS DC motors, servos, and stepper

Understand,nB H-bridSe circuits for motor control.
lmplementing motor control algorithms.
Uain€ Bluetooth modules for wireless communication.
lmplementinE Wi'Fi communication with modules like ESP8265/ESP32.

18.23
14.24
18.25

18.26
18.27
18.28

18.29
18.30
18.31

18.32
18.33
18.34

18.35

tJnit-19
Artificial

lntelligence
(At)

Technolo8y

6
Basics of RF and [oRa communiaation.
commonly used technolo8ies of Al, which are: lmage Recognition, speech
RecoBnition, Natural tanguage 6eneratron, Sentment Analysis,

Getting Started with Al

19.1
19.2

19.3

Unit-20 lnternet of
Things (loT)

based
Automahon

6
Create a proiects with artificial intelli8ence (ChatcPT) usine Arduino & Al
Demonstrating loT in detail: sensors, connectivity and detechon,
actuator3, loT gateway!, cloud, user interace, device'to'deviae,
device-to'cloud, device-to-gateway, back-end data sharinS, etc.
loT applications?
Create an loT-based home automation project using an Arduino
development boa.d

20.1
20.2

20.3
20.4

Unit-21 Robotic
Process

Automation
(RPA)

6
21.1

2L.Z
21.3
21.4

Example of RPA

Application of RPA

RPA Tools - Robotic Process Automation
Euild a firefightinE Robot using Arduino

Unit-22
Radio

Transmission,
Receiver &
Antenna

2

22.1

22.3

ldenhfy Antenna Elements and Make a Folded Dipole / YaSi Antenna,
Project for Simple FM Radio'Transmitter
ldentify Various Block of AM Radio-receiver circuit

Unit-23
Transmission

System
2

23.1 Set a Video Camera with Oscilloscope and watchcomposite Vadeo Signal
Field viait to Tv Station for more Pradical Aspect-

/d4 €d-
___ \98 __
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Unit 24 TV receiver,
LED/LCD TV
repair and

service

15
Block diagram of Color TV ICRT, tCD, LED& Smart) receiver
LE0 Panel 18.5"
Find out LCD paneldata sheets usinS the lnternet
Sman Led W Motherboard
Ticon board
Explain the fault in LE0 & Smart TV receiver
Use of LCD/LED PanelTester Tool
Use of Di8ital Back Lighr Tester
Use of Univerral EPROM Flash ProSrammer
LCD/IEO Tv Firmware software
l"€D/LCD TV repair usint firmware software for panel resolution
Orivers and Software updates for LCD TVs

Repairing L€O Computer Monitors
Block diagram of STVR and define various stage of STVR

Direct-to'Home (DTH) TV receiver
lnstall set top box

24.1

24.2

24_3

24.4
14.5

24.6
24.7
24 _a

24.9
24.10
24.11

24.17

24.13

24.14
24_75

24.16

Unit 25 Digital LEO

Display
6

25.1

25.3
25.4

25.6
25.7
25.8
25.9
25.10
25.11
25.77

25.13
2s.14
25.15

15.17
25.74

25.19
2s.20
25.27

25.22

-.&- -4 YL

___ 90 -_

Demonstrate different types of LED Display.
P10 / P6 / P4 RGB Color Display PIate
Module selection
Controlle. Card

Power supply
Software installation
Entering dimension
Default setting
Setting up software
Adjus6nS luminance
Refresh rate 5election
Connect the computers to your [ED display controller
Best Software for LED Dasplay Board to Check Out
Peak SiSnate, Opti Si8n5, Screen Cloud. Arduino OPTA, Yodeck.com
Controller connection
Text settinS
Understanding icon
Assemble an RGg [ED color display using Controller Card and turh it usjnE
a proSram (nown about LED display video processors
How to connect Computer & Video processor &Sending card?
Known about 240 DMX,Dmx 192, XZ-384clight5 Controller
Setup and run RGBW 4inl led movint head beam staSe lights mixer using
Dmx 192/ XzJ,384CLights Controller
setup and run RGSW moving head Led Stage Light using Omr Laghts
Controller



iEfiD fi!{ I:w
str

ssEr

lndustrial
Automation
(HMt, PLC,

VFD, Servo

and Motor
Controlling)

33 DemonstratinE different types of PLC

Timers, the function ofthe relav, and magnetic contact with the
application.
Different types of switch and sensor with application.
Different types of counter of plc with application.
Ladder diagrams of PLC

lnstallation and uninstalla6on of computer software. Prov;de an
overview of wiring diagrams and ladder diagrams.
Demonstrating of Relay Ladder Logic; Constructjon and conversion of
line diagrams to relay ladder logic.
Write a PLC ladder diagram ofthe water level control system and fire
indication system.
Demonstrating of 3-phase motor,
Draw the 3-phase circult.
Starter (DOL) & amp; latching circuit.
Connect the star-delta starter.
Demonstrating of VFD & 3-phase motor
Keypad Control of VFD

Terminal control of VFD and speed controlfrom exteanal
Potentiometer,
Start, stop, and jog operations by using latching circuits and breaking
control.
TroubleshootinS ahdfault finding ofVFD, checking ofh:rdware and

Demonstrating of HMI and Basic Desi8n of HMI
Modbus Communication HMI with PtC
Modbus Communication of HM,to PLC, VFD and Motor
Demonstrating of Servo control system
DC Servo control system
AC Servo control system
Communicatioh ofAC & DC Servo controlsystem
PLC Housing using Arduino

26.1

16.A

26.1

26.2

26.3

26.4
26.5
26.6

26.9

26.10
26.11

26.12

26.73

26.14
26.15

26.16
26.17

26.18
IGBT.

26.79
26.20
26.21

26.22

26.23

26.24
76.25

26.26

LJnit- Tele
Communicahon

&
Mobile Phone

System
Tele

30 ldentify and demonstrate different item used in Tele Communication
Sy9tem

Understand the working function of each element
Visit AT5 to watch its performance
Detect the deferent block of Mobile phone
Demonstrating of Optical Fjbers
Define block draSram of Mobrle phone set

Explain the mechanism of Mobile phone set
Explain the various chips used in Mobile phone set
Define mobile phone software
ldentify Tools, Equipment and Material for Servicing Mobile Phone
Test the Functionality of Common Electrical and Electronic Parts and
Components
Practice Soldering and De-solderinB
Disassemble, Re-assemble and Replace Parts of Feature Phone
lnterpret Schematic and Circuit Diagram of a Mobile Phone
Repair and Service Critical Problems of Feature Phone

21 .1

27.2

27.3

27.4
21.5

21.6

2J.7
21.A

27.9
27.10
27.11

27.r2
27.13
21.14
21.15

d4'€*
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oissemble and Re assemble Smart Phone
Repair and Service Basic Ha.dware Problem oI Smartphone
Computer operation
Software install & uninstall using computer
Known about lnstalling and uninstalling mobile phone sottware
Define various type of mobile phone software
Known about trouble shootinS Feature Phone, China mobile phone using
mobile phone software
DiscrJs about Smart phone, androad & iPhone
Known about trouble shooting Smart phone, android & iPhone using
mobile phone software

27.76
27.17
27.14
27.19
21.20
27.2L

21.22

27.23

27.24

Unat-28 Electronic
Security
System

10
Solve Easic Software Problems of Mobile Phone
Demonstrate different types of Electronic Security Sy5tems accessories
Setting [rp CCTV Surveillance Security System
SettinS up Fire Detection/Alarming System
Setting up Access ControUAttendance System
Oemonstrate different types of component5 of an electronic security
system such as a control panel or base station with a separate keypad,
door and window sensor!, motion sensors, glas! break sensors, security
carl|eras.
Cables, Connectors and Suppomng Accessorres
Basics of Networking
lnstall and Commission Electronic Security System
ldentify and Repair Faults on Security System

28.1

28.3

28.4
24.5

28.6

2A.1

28.8
28.9
28.10

Unit-29 Electronic
H ome

Appliance
Servicing

7
Professional MonitorinS. The trainees willfix any home electronics
appliance in the practical class, including computers, LED TVs, sound
systems, inducton cookers, etc-

29.1

Unit-30 Practical
Projects and
AssiBnments

4 DocumentingYour Electronics Proiect5
Present your project work

30.1

30.2

-z'x 4- cl^ \L
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Unit Chapter
Time
(hour) Subject

Unit-1

Fundamentals of
Communicative

English.

2

1.1 Basrc rules of speaking English.

lntroducing to Vocabulary (Greeting, introducing oneself,

1.2 commands, requests,suggestions, expressing gratitude,

regrets, forms of apologizing, common words).

1.3 lntroducing to listening & speaking ability.

U n it-2

Conversation

about lmportant

Office and places

2

2.7

2.2

2.3

2.4

Discussion with a bank official

Conversation with a doctor

To seek help from police and fire service

Passport and immigration formalities

Unit-3

Conversation

about finding out
a location

1

3.1 To inquire of a place

lnquiring destination

Unit-4
Conversation in a

market Place.
1 4.1 Bargaining skill

Unit-5

Conversation with

the employer and

other colleagues.

2

Un it-5 1 6.1 How to approach for need

Unit-7 1
7 .1,

1.2

How to use Dactionary.

Subject related terminology

Unit-8
Expression by

Sesture
2 8.1 Expression gesture

Total =
L2

Hours

Communicative Enelish

,t8" 4_ G-&

--- sb __

5.1 lntroducing to senior and other colleagues

5.2 To be familiar with official rules and decorum.

Approach for
personal need

Dictionary use

and Terminology.

--9"-



Tools & E uipment's

4 (z-

SL No Name of the Equipment Quantity
EONE ET310A Handheld Digital Oscilloscope Mu16meter 5 Pcs

2 UNI-T UT61E Digital Multimeter 5 Pcs

3 DiBital Multimeter CD800a 15 Pcs

4 Digital Multimeter PC-7000 15 Pcs

5 Analog Multimeter YX-360TRF 30 Pcs

6 Clip-on meter Digital 15 Pcs

1 Electronics trainer board (Analog & digital) 5 Pcs

8 5 Pcs

9 LCR meter 5 Pcs

10. Digital oscilloscope 300 MHz Mixed Signal Oscilloscope 4 Chanel 2 Pcs

11. Sensor trainer DHKL-2 5 Pcs

1,2 DC power supply gps3303 1.0 Pcs

13. Electric hand drill machine rechargeable 12V DC 2 Pcs

74. Electric Drill Machine(150- 200v,900 watt, normal handle/Hammer driI 2 Pcs

15. Mini CNC PCB Drilling Machine l Pcs

16. Magnetic Contact Switch(Single Phase, 20 amp, Coil Voltage250, ) 15 Pcs

77. Magnetic Contact switch(1.00A, Three Phase, Coilvoltage-250v) 2 Pcs

18 Soldering lron (Goot) (60w wath stand) 40 Pcs

19. Solar Panel 250W 5 Pcs

20 Solar Charger Controller 30A 5 Pcs

21,. Batteryl2V 200Ah 2 Pcs

22. 12v 280Ah Lifepo4 battery system with EVE Grade A+ 3.8kWh 2 Pcs

UP5 15OOVA 2 Pcs

24. tP5 1200VA 2 Pcs

25 Ardu ino UNO board 15 Pcs

26. Arduino mega board 15 Pcs

27
Laptop (Processor: CORE i7-13gen, SSD S00GB,Hard Drive: 1TB, RAM: 16G8,

Graphics: lntel HD Graphics, Display: 15 inctl
2 Pcs

Desktop PC (Processor - lntel Core i7, 12cen, RAM- 8GB, SSD 500GB, HDD - 1TB,

Monitor Size - 22"HO,)
15Pcs

29.
Scanner(Flatbed Scanner\Resolution (Pixel) - 2400 x 4800dpi, Scanning

Speed(Color) - 3.7 msec/line (300 dpi),)
1 Pcs

30 Laser Printer HP 1102 2 Pcs

31 Delta HMlTouch Screen 7 inch DOP107BV l Pcs

32 Siemens Smart 700 lE HMI l Pcs

33 PLC trainer- (Siemens /LG / Omron/logo)

4-
d

a.t

*

1.

Digital lab trainer ldl 800a

28.

5Pcs



34
VFD/lndustrial Power lnverter-2 kw&skw (Single Phase to Three Phase & Three

Phase to Three Phase)
5 Pcs

Motors (Three Phase lnverter Duty Motors2hp &3hp) L Pcs

36 LED TV Receiver 32" 2 Pcs

37 LED TV Receiver 52"

38 UHD LED TV Receive165" l Pcs

39 86" 4K UHD lnteractive Flat Panel Display l Pcs

40 LCD/LED Panel Tester Tool 5 Pcs

41,. Digital Back Light Tester 5 Pcs

42. Universal EPROM Flash Programmer 5 Pcs

43. Heat Adjustable Soldering lron 25 Pcs

44 HD CCTV Camera (DS-2CE16DOT-lRP) 2 Pcs

CCTV Digital Video Recorder 8 Chanel (DVR) 1 Pcs

46. 4K 8MP lP Camera Audio Outdoor POE 4 Pcs

47. NVR (Chanel 8) L Pcs

48 USB Camera (10 M pixel) 2 Pcs

49 Video ca mera (DSLR) l Pcs

,d *A Gr *L

8)

2 Pcs
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5. Electronics Device & Circuit
By LL. Tharaja

6. Principle of Electronacs

By V.K.Metae

7. lndustrial Power Electronics
By G.K. Mithal

8. Digital Electronics
By R.P. Gain

9. Oigital Electronics & Microprocessor
By Tossi

10. Antenna & Propagation
By Anokh Singh

I l. Communication Engineering
By G.K. Mithal

12. Electrical & Electronic Measurement
By Swany

13. Color W
By 6ollati

14. Mobile Communication & SMD Device
By G.T. Publication

15. Mobile Catalog
English & Chinese

16. Mobile Telecom Module
UCEP Bangladesh
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