Day 1:Introduction to Electronics & Components

Electronics is the study and application of circuits and components that control
the flow of electricity. At the heart of nearly every electronic device are a few key

components that perform fundamental tasks like resisting current, storing
energy, or switching signals on and off. Let’s explore four essential components
that form the backbone of most circuits.

1. Resistors

What They Do: Resistors limit or control the flow of electric currentin a
circuit. They help prevent components from receiving too much current,
which could damage them.
How They Work: When current flows through a resistor, it encounters
resistance—this converts some electrical energy into heat, reducing the
amount of current that continues through the circuit.
Where They're Used:

o To protect LEDs from burning out by limiting current.

o Involtage divider circuits to create lower voltages.

o Alongside capacitors in timing and filtering circuits.
Unit of Measurement: Ohms (Q). The higher the resistance, the less
current flows.

2. Capacitors

What They Do: Capacitors store electrical energy and release it when
needed. They're like tiny rechargeable batteries that charge and discharge
very quickly.
How They Work: Capacitors build up electric charge on their plates when
voltage is applied. Once charged, they can release that energy to power
parts of a circuit or smooth out voltage changes.
Where They're Used:

o In power supplies to reduce voltage fluctuations.

o Inaudio systems to filter out unwanted frequencies.

o Intiming circuits (such as blinkers or delays).
Unit of Measurement: Farads (F), but usually seen in smaller units like
microfarads (uF) or nanofarads (nF).



3. Diodes

« What They Do: Diodes control the direction of current flow, allowing
electricity to pass in only one direction.

« How They Work: When connected correctly (forward-biased), current
flows through a diode. If the direction of voltage is reversed, the diode
blocks the current, protecting the circuit.

o Special Types:

o Zener Diodes: Allow reverse current after a certain voltage.
o LEDs (Light Emitting Diodes): Emit light when current flows
through them.

o Where They're Used:

o In power supplies to convert AC to DC.
o As protection devices to stop reverse voltage.
o Inlighting and displays using LEDs.

4. Transistors

« What They Do: Transistors can amplify signals or act as switches. They
are the fundamental building blocks of modern electronics, including
computers and smartphones.

« How They Work: A small current or voltage at one terminal (the base)
controls a much larger current flowing between the other two terminals
(collector and emitter). This makes them powerful for both signal
processing and switching.

o Types:

o Bipolar Junction Transistors (BJT): Use current to control current.
o Field Effect Transistors (FETs): Use voltage to control current.
e Where They're Used:
o In amplifiers for audio and radio.
o Indigital logic circuits and processors.
o In power management circuits to switch devices on and off.

Practical: Component Identification + Breadboard Testing
1. Component Identification

Activity:

Identify resistors using color codes.

Use a multimeter to measure resistor and capacitor values.

Spot the polarity on capacitors and diodes.



Identify transistor types (NPN/PNP) using datasheets or component testers.

Goal: Learn to recognize components by sight and confirm their values.

2. Breadboard Testing

Tools Needed: Breadboard, power supply, multimeter, resistors, capacitors,
LEDs, diodes, transistors, wires

Activities:

Light an LED using a resistor and power source.
Charge/discharge a capacitor with a switch or LED.
Build a simple diode circuit to block reverse voltage.
Use a transistor to switch an LED on and off.

Goal: Gain hands-on experience with basic circuits and component behavior.



Day 2:Circuit Laws (Ohm'’s & Kirchhoff’s Laws)

Understanding how current, voltage, and resistance interact in a circuit is
crucial. Two fundamental laws used in circuit analysis are Ohm'’s Law and
Kirchhoff's Laws. These laws form the foundation for analyzing both simple and
complex circuits.

Theory: Circuit Analysis Techniques
1. Ohm'’s Law

Statement: The current (I) through a conductor between two points is directly
proportional to the voltage (V) across the two points and inversely proportional
to the resistance (R) of the conductor.

Formula:

V=IxR

Application:

Calculate current if voltage and resistance are known.
Find voltage drops across resistors.

Determine resistor values needed in a circuit.
Example:

If a resistor has a resistance of 10 ohms and a voltage of 5 volts is applied across
it, the current is:

I=V/R=5V/10Q=0.5A

2. Kirchhoff’s Laws
a. Kirchhoff’s Current Law (KCL)

Statement: The total current entering a junction is equal to the total current
leaving the junction.



Application:

Used to analyze current distribution in parallel branches.
Helps determine unknown currents in complex circuits.
Example:

If 3A flows into a junction, and two branches carry 1A and 1.5A out, the
remaining branch must carry 0.5A out.

b. Kirchhoff’s Voltage Law (KVL)

Statement: The sum of all voltages around a closed loop in a circuit is zero.
Application:

Used to calculate unknown voltages or values of components.

Essential in solving series and mixed resistor networks.

Example:

In a loop with a 12V battery and two resistors, if 4V drops across the first
resistor, the second must drop 8V (12V - 4V = 8V).

Practical: Simulation (Proteus/Multisim) + Real-Circuit Verification
1. Circuit Simulation

Software: Proteus or Multisim

Activities:

Build simple series and parallel resistor circuits.

Apply voltmeters and ammeters in the simulation to measure values.

Use simulation tools to visualize how current and voltage distribute.

Learning Outcome: See how Ohm'’s and Kirchhoff’s laws play out in a controlled
environment. Confirm theoretical calculations with simulated values.

2. Real-Circuit Verification



Tools Needed: Breadboard, resistors, power supply, multimeter, wires
Activities:

Assemble circuits similar to those in the simulation.

Measure voltages and currents at various points.

Compare real measurements with calculated and simulated values.

Goal: Reinforce theory through hands-on verification. Develop confidence in
circuit building and analysis.



Day 3: Semiconductor Basics

Semiconductors are materials that have electrical conductivity between that of
conductors and insulators. They are the foundation of modern electronics,
forming key components such as diodes, transistors, and integrated circuits.

Theory: Diodes, BJTs, and MOSFETs
1. Diodes

Function: Allow current to flow in one direction only (forward bias) and block it in
the opposite (reverse bias).

Construction: Made from a p-n junction, where p-type (positive) and n-type
(negative) semiconductor materials are joined.

Applications:

Rectification (converting AC to DC)
Circuit protection

Signal demodulation

Light emission (in LEDs)

2. Bipolar Junction Transistors (BJTs)

Function: Act as amplifiers or switches by using a small current to control a
larger current.

Structure: Made up of three layers — Emitter (E), Base (B), and Collector (C). Two
main types:

NPN: Current flows from collector to emitter when a small current enters the
base.



PNP: Current flows from emitter to collector when current exits the base.

Applications:
Signal amplification
Switching circuits

Audio equipment and analog circuits

3. Metal-Oxide-Semiconductor Field-Effect Transistors (MOSFETSs)

Function: Voltage-controlled switches or amplifiers, more efficient than BJTs in
many digital circuits.

Structure: Has three terminals — Gate (G), Drain (D), and Source (S). Two main
types:

N-channel MOSFET: Turns on when a positive voltage is applied to the gate.

P-channel MOSFET: Turns on with a negative gate voltage.

Advantages:
High switching speed

Low power consumption

Applications:

Power supplies

Microcontrollers and logic circuits

Motor drivers and switching regulators

Practical: Testing Diodes & Transistors with Multimeters

Tools Needed:



Digital multimeter (with diode test mode)
Assorted diodes (e.g., 1TN4007, LEDs)
BJTs (e.g., 2N2222, BC547)

MOSFETSs (e.g., IRF540)

1. Diode Testing
Forward Bias:
Multimeter in diode mode.
Red probe on anode, black on cathode.
Should show ~0.6V-0.7V for silicon, lower for Schottky.
Reverse Bias:

Should show “OL” (open loop), indicating no conduction.

2. BJT Testing

Identify pins using a datasheet or tester.

For NPN:
Red probe on base, black on collector/emitter = ~0.6V

Reverse = “OL”

For PNP:
Black on base, red on collector/emitter = ~0.6V
Reverse = “OL"

Check for shorts between any two pins (indicates faulty part).

3. MOSFET Testing (Basic Method)



Body Diode Test:

Check from drain to source in both directions.

One direction should show ~0.6-0.7V, reverse should be “OL".
Gate Charge Test (optional):

Charge gate by touching gate-source with a finger (or a wire).

See if it allows conduction temporarily.



Day 4: Digital Electronics (Logic Gates)

Digital electronics form the basis of modern computing systems. Unlike analog
electronics, which deal with continuous signals, digital electronics work with
discrete values—typically represented as 1 (High) and 0 (Low). Logic gates are
the fundamental building blocks of digital circuits.

Theory: Logic Gates

Logic gates perform basic Boolean operations. Each gate processes one or more
binary inputs to produce a single binary output based on logical rules.

1. AND Gate

Function: Outputs HIGH (1) only if all inputs are HIGH.

Truth Table:

0 0 0
0 1 0
1 0 0
1 1 1

Expression: AAND B or A‘B

2. OR Gate

Function: Outputs HIGH if at least one input is HIGH.

Truth Table:



0 0 0
0 1 1
1 0 1
1 1 1

Expression:AORBorA+B

3. NOT Gate (Inverter)

Function: Outputs the opposite of the input.

Truth Table:
A Output
0 1

1 0

Expression: NOT A or A

4. NAND Gate

Function: The inverse of AND—outputs LOW only when all inputs are HIGH.

Truth Table:



1 0 1
1 1 0

Expression: (A-B)

5. NOR Gate

Function: The inverse of OR—outputs HIGH only when all inputs are LOW.

Truth Table:

A B Output

0 0 1
0 1 0
1 0 0
1 1 0

Expression: (A + B)

Practical: TinkerCAD Simulation + Breadboard Implementation
1. TinkerCAD Simulation
Why Use It:

» Drag-and-drop interface
» Virtual components and wiring
= Real-time logic simulation with input switches and LEDs

Activities:
Build basic gate circuits using 7400-series ICs or logic blocks.

Observe outputs for different input combinations.



Combine gates to create simple logic functions (e.g., XOR using AND, OR, NOT).

2. Breadboard Implementation
Tools Needed:

Breadboard
7400-series ICs (e.g., 7408 for AND, 7432 for OR, 7404 for NOT)
Wires, push buttons (for inputs), and LEDs (for outputs)

A wn =

5V power supply

Steps:

e Connect the IC to power (Vcc and GND).

e Use push buttons or jumpers to control input pins.

e Connect output pins to LEDs with current-limiting resistors.

e Observe how output changes as inputs change.

e Learning Goal:

e Seelogic gatesin action and understand how they respond to different
input combinations.

e Verify truth tables experimentally.

Practical: TinkerCAD Simulation + Breadboard Implementation
1. TinkerCAD Simulation
Why Use It: Beginner-friendly online platform to simulate digital logic.
Activity:
Build basic circuits using logic gate blocks or 7400-series ICs.
Simulate input using switches or buttons and observe output with LEDs.

Combine gates to form logic expressions (e.g., create XOR using AND, OR, and
NOT).

2. Breadboard Implementation

Components Needed:



7400-series logic ICs (e.g., 7408 for AND, 7432 for OR, 7404 for NOT)
Breadboard, jumper wires
Push buttons (inputs), LEDs with resistors (outputs)

5V regulated power supply

Steps:

Power the ICs properly (connect Vcc and GND).

Use push buttons to simulate input signals.

Connect output pins to LEDs.

Observe LED behavior as you change the inputs.

Learning Goal:

Understand logic gate functions through real-time testing.
Reinforce truth tables and logical operations.

Build confidence in both virtual and physical circuit environments.



Day 5: Soldering & PCB Basics

Printed Circuit Boards (PCBs) are the foundation of most electronic devices. They
provide mechanical support and electrical connections between components.
Soldering is the process of securely attaching electronic components to a PCB
using a metal alloy (solder).

Theory: PCB Design Workflow

Designing a PCB involves translating a circuit diagram into a physical layout that
can be manufactured. Here's the typical workflow:

1. Schematic Design

o Create avisual representation of your circuit using software like KiCad or
Eagle.

e Add components and connect them with wires (nets).

o Double-check logic and connectivity.

2. Component Selection

o Choose parts that are readily available and suitable for your design.
« Consider pin configurations, package types (e.g., DIP, SMD), and
footprints.

3. PCB Layout

o Convert the schematic into a physical board layout.

« Arrange components on the board and route copper traces to connect
them.

o Add labels, ground planes, and design for manufacturability.

4. Design Rule Check (DRC)

« Ensure trace widths, spacing, and clearances meet manufacturing
standards.
« Fix any errors flagged by the software.



5. Gerber File Generation

« Export the final design into Gerber files, which are used by
manufacturers to create your PCB.

6. Fabrication

o Send the files to a PCB manufacturer.
« Boards are produced with copper traces and drilled holes, ready for
component soldering.

Practical: Soldering Practice + KiCad/Eagle Demo

1. Soldering Practice

» Tools Needed: Soldering iron, solder wire, flux, desoldering pump, safety
glasses, sponge/tip cleaner, basic components, and a practice PCB or
protoboard.

« Skills Covered:

o Tinning the tip: Coat the soldering iron tip with solder for better
heat transfer.

o Soldering through-hole components: Insert, heat the joint, apply
solder, and avoid cold joints.

o Desoldering: Remove soldered components using a pump or wick.

o Safety tips: Work in a ventilated area, avoid touching the hot tip,
and wear safety gear.

o Practice Task: Solder resistors and LEDs onto a small circuit to light them
up correctly.

2. KiCad or Eagle Demo

o Overview of Interface:
o Start with schematic editor
o Add components and connect nets
o Switch to PCB layout mode
o Arrange components, route traces
o Demo Activity:
o Create a simple LED + resistor circuit
o Design and route the PCB layout
o Show how to export Gerber files



o Learning Outcome:
o Understand the end-to-end process of going from a circuit idea to a
manufacturable PCB.
o Gain confidence in basic soldering skills.



Day 6: Intro to Arduino/Raspberry Pi - "Blink LED"
Project

The ,,Blink LED” project is usually the very first hands-on activity
when starting with microcontrollers (Arduino) or single-board
computers (Raspberry Pi). It's simple, but it teaches the
foundational idea of controlling electronic components with
code and hardware connections.

Purpose of the Project:

Understand how to send digital signals (ON/OFF) from the
microcontroller.

Learn how to build a basic electronic circuit using a breadboard.

Get comfortable with uploading and running programs on a
hardware device.

See an immediate, physical result from your code: an LED
blinking on and off.

What Is an LED?

An LED (Light Emitting Diode) is a small component that lights
up when current flows through it in the correct direction. It has
two legs:

Anode (+): The longer leg, which connects to the positive voltage
or output pin.

Cathode (—): The shorter leg, which connects to ground (GND).



A resistor is used in series with the LED to prevent too much
current, which could burn it out.

Hardware Setup:

For Arduino:

You Need:

Arduino board (like Uno or Nano)
1LED

1 Resistor (220Q or 330Q)
Breadboard

Jumper wires

USB cable (for power and uploading code)

Circuit:

Connect the long leg of the LED to digital pin 13 on the Arduino.
Connect the short leg to one end of a resistor.

Connect the other end of the resistor to GND on the Arduino.

When the Arduino sends a signal to pin 13, the LED will light up.

Note: Some Arduino boards have a built-in LED on pin 13 that
you can use without any external wiring.

For Raspberry Pi:

You Need:



Raspberry Pi (with GPIO pins)
1LED

1 Resistor (220Q or 330Q)
Breadboard

Jumper wires

Optional: Keyboard, mouse, and monitor OR remote access via
SSH

Circuit:

Connect the long leg of the LED to GPIO pin 18 (or any available
GPIO pin).

Connect the short leg to one end of a resistor.

Connect the other end of the resistor to GND (a ground pin on
the GPIO header).

The Raspberry Pi will send HIGH (on) or LOW (off) signals to
control the LED.

What Happens During the Program:

e The microcontroller starts the program after powering on
or receiving uploaded instructions.

e It sets the chosen pin as an output.

e It sends electricity to the pin (called setting the pin HIGH)
— the LED lights up.

e It pauses (e.g., for one second).

e It stops sending electricity (sets the pin LOW) — the LED
turns off.



e It pauses again, then repeats the cycle.

e This creates a visible blink pattern—Ilike a heartbeat or a
signal light.

Why This Project Is Important:

e Teaches basic circuit building and component handling.

e Demonstrates digital signal control.

e Helps build confidence before moving on to sensors,
motors, and more advanced components.

e Gives instant feedback (you can see the LED blink), which is
super satisfying!



Day 7: Sensor Interfacing

Practical: LDR, Ultrasonic, and IR Sensor Projects
1. Light Dependent Resistor (LDR) - Light Sensor
Purpose:

An LDR (Light Dependent Resistor) detects the intensity of light. It's commonly
used in automatic streetlights, smart home systems, and cameras.

How It Works:

An LDR's resistance decreases when exposed to bright light and increases in
darkness.

The microcontroller reads these changes and decides whether to turn an LED
on/off or adjust brightness levels.

Hardware Required:

Arduino/Raspberry Pi

LDR sensor

10kQ resistor

Breadboard & jumper wires

Basic Circuit Setup:

Connect one leg of the LDR to 5V (Arduino) or 3.3V (Raspberry Pi).

Connect the other leg to an analog input pin and to GND via a 10kQ resistor
(pull-down resistor).

The microcontroller reads the voltage change to determine light levels.
Possible Applications:

Automatic night lamps

Light-following robots

Screen brightness adjustment

2. Ultrasonic Sensor (HC-SR04) - Distance Measurement



Purpose:

The HC-SR04 Ultrasonic Sensor measures distance by sending ultrasonic sound
waves and detecting how long they take to bounce back. This is commonly used
in obstacle detection, parking sensors, and robot navigation.

How It Works:
The trigger pin sends a short pulse of sound waves.
The echo pin listens for the sound bouncing back.

The time taken is converted into distance using the speed of sound formula.

Hardware Required:
Arduino/Raspberry Pi
HC-SR04 Ultrasonic Sensor

Breadboard & jumper wires

Basic Circuit Setup:

Connect VCC to 5V (Arduino) or 3.3V (Raspberry Pi).
Connect GND to ground.

Connect Trigger (TRIG) pin to a digital output pin.
Connect Echo pin to a digital input pin.

Possible Applications:

Smart parking systems

Obstacle-avoiding robots

Automated water level monitoring

3. IR Sensor - Obstacle & Motion Detection



Purpose:

An IR (Infrared) Sensor is used for detecting objects, motion, and line tracking in
robotics. It emits infrared light and detects reflections.

How It Works:
If an object is close, the infrared light reflects and is detected.
If no object is near, no reflection is detected.

The sensor outputs HIGH (1) when an object is detected and LOW (0) when
nothing is there.

Hardware Required:
Arduino/Raspberry Pi
IR Sensor Module

Breadboard & jumper wires

Basic Circuit Setup:
Connect VCC to 5V/3.3V.
Connect GND to ground.

Connect the signal (OUT) pin to a digital input pin.

Possible Applications:
Line-following robots
Automatic door opening systems

Intruder detection & security alarms

Key Takeaways from Day 7:

« You learned how to interface three different sensors with a microcontroller.



+ You understood how sensors detect environmental changes like light,

distance, and obstacles.

+ You can now build real-world applications using sensors, such as automatic
lights, distance measurement systems, and obstacle-avoiding robots.



Day 8: Motor Control

Motors are essential for building interactive and moving systems like robots,
fans, or automated mechanisms. This session introduces DC and servo motor
control using the L293D motor driver, an essential tool for safely interfacing
motors with microcontrollers like Arduino.

Theory: DC and Servo Motor Basics
1. DC Motors

Purpose: Produce continuous rotation when powered.

Control:
Speed is adjusted by changing the duty cycle of a PWM signal.

Direction is changed by reversing the polarity of voltage applied to the motor.

2. Servo Motors

Purpose: Provide precise control of angular position (typically 0° to 180°).

Control:
Uses a control signal (PWM) to set the angle.

Common in robotics, actuators, and camera systems.

3. L293D Motor Driver

Role: Acts as a bridge between low-power microcontroller signals and higher-
current motors.

Features:



Can drive two DC motors or one stepper motor.
Allows directional and speed control via simple digital and PWM signals.

Prevents damage to the microcontroller by handling the motor’s power
requirements.

Practical: DC/Servo Motor Control Using L293D

DC Motor Setup

Connections:

DC motor connected to the L293D outputs.

Control pins (IN1, IN2) connected to the Arduino to manage direction.
Enable pin (EN1) used to control motor speed via PWM.

External power supply used to provide enough current to the motor.

Activity:
Rotate the motor forward and backward.
Adjust the speed by changing the signal to the enable pin.

Servo Motor Setup

Connections:
Servo has three wires: power, ground, and signal.
Signal wire connected to a PWM-capable pin on the Arduino.

Servo powered by 5V (Arduino or external source if needed).

Activity:
Rotate the servo to specific angles (e.g., 0°, 90°, 180°).

Observe how it returns to a set position based on the input signal.



Learning Outcomes:

v Understand the difference between DC and servo motors.

v Learn how to safely drive motors using a motor driver like the L293D.

v Gain practical experience with wiring, controlling direction, and adjusting
motor speed or angle.



Day 9: Wireless Communication (IoT)

Wireless communication is a key part of the Internet of Things (IoT), allowing
devices to send and receive data without physical connections. This session
introduces basic wireless communication methods using modules like the
ESP8266 and Bluetooth modules, and demonstrates simple wireless control.

Theory: Wireless Communication Basics
1. Internet of Things (IoT)

Definition: A network of physical devices connected to the internet, exchanging
data and performing tasks remotely.

Examples: Smart home devices, wearable technology, industrial automation.

2. Wi-Fi Communication (ESP8266)
ESP8266:
A low-cost Wi-Fi microchip with full TCP/IP capability.

Can connect microcontrollers to Wi-Fi networks and communicate with servers,
cloud platforms, or mobile apps.

Typical Uses:
Sending sensor data to a web server.

Remote controlling lights, motors, or appliances.

3. Bluetooth Communication
Bluetooth Modules (e.g., HC-05, HC-06):
Allow short-range wireless communication between devices.

Ideal for local control without the need for internet connectivity.



Typical Uses:
Controlling robots via smartphone.

Sending simple data like sensor readings to a phone app.

Practical: ESP8266 Wi-Fi/Bluetooth Demo

Materials Needed:

ESP8266 module (NodeMCU or ESP-01)
HC-05 Bluetooth module

Arduino Uno (optional, for Bluetooth)
Breadboard and jumper wires

Smartphone (for Bluetooth control app)

1. ESP8266 Wi-Fi Demo
Setup:
Connect ESP8266 to a computer or microcontroller.

Configure it to connect to a Wi-Fi network.

Activity:
Create a basic web page hosted by the ESP8266.

Control an LED or display sensor data via the web page.

Learning Goal:
Understand how microcontrollers connect to and communicate over Wi-Fi.

Learn basic networking terms like IP addresses and servers.



2. Bluetooth Demo
Setup:
Connect HC-05 Bluetooth module to Arduino or similar controller.

Pair Bluetooth module with a smartphone.

Activity:

Send commands from a mobile app (like a button press) to turn an LED ON or
OFF.

Observe two-way communication: microcontroller sends sensor data back to the
app.

Learning Goal:
Understand Bluetooth pairing and serial communication.

Learn how wireless control can be used for local device interaction.

Learning Outcomes:

> Differentiate between Wi-Fi and Bluetooth for IoT applications.

» Understand the basics of setting up and testing wireless communication
modules.

» Gain hands-on experience with remote control and monitoring of devices.






Day 10: Mini Project

Project Options
1. Obstacle-Avoidance Robot

Objective: Build a small robot that can detect and avoid
obstacles automatically.

Core Components:

Microcontroller (e.g., Arduino Uno)

Ultrasonic sensor (HC-SR04) for distance measurement
Motor driver (L293D) and DC motors for movement

Chassis, wheels, and battery pack

Key Features:
Robot moves forward.

When an obstacle is detected within a certain distance,
it stops, reverses, and changes direction.

Learning Points:
Sensor interfacing (ultrasonic sensor)
Motor control (speed and direction)

Basic decision-making using conditional logic



2. Smart Home Model

Objective: Create a small-scale smart home system with
automated features.

Core Components:

Microcontroller (Arduino or ESP8266)
Sensors (light, temperature, motion)
Actuators (LEDs, fans, buzzers to represent appliances)

(Optional) Wireless control using Bluetooth or Wi-Fi

Key Features:

Lights turn ON/OFF based on ambient light or motion
detection.

Fan activates if temperature crosses a set threshold.

Control appliances remotely using a mobile app or web
page.

Learning Points:

Sensor data reading and decision making

Automation based on real-world conditions

Introduction to basic IoT concepts



Project Guidelines

Team Size: 2-4 students per group.

Resources: Teams will have access to the components
used during the training sessions.

Mentorship: Instructors will guide but encourage
independent problem-solving.

Presentation: Each team will demonstrate their working
project and explain their design and challenges faced.

Learning Outcomes:

Practice electronics assembly, sensor integration, and
coding in a practical context.

Strengthen teamwork and project management skills.

Experience troubleshooting and iterative development
processes.






Day 11: Power Electronics

Power electronics focuses on the conversion and control of electrical energy
efficiently and safely. This session introduces basic power electronic circuits
like rectifiers and SMPS (Switched-Mode Power Supplies), which are crucial
for powering electronic devices.

Theory: Power Conversion Basics

1. Rectifiers

- Purpose: Convert AC (Alternating Current) into DC (Direct Current).
- Types:

- Half-Wave Rectifier: Allows only one half of the AC cycle to pass, resulting
in a pulsating DC output.

- Full-Wave Rectifier: Uses both halves of the AC cycle, producing a
smoother DC output.

- Bridge Rectifier: A popular full-wave configuration using four diodes for
better efficiency.
- Applications:

- Power supplies for electronic devices.

- Battery chargers.

- DC motor drives.

2. Switched-Mode Power Supply (SMPS)

- Purpose: Convert electrical power efficiently from one form to another
using switching devices.
- How It Works:

- Switches on and off rapidly to regulate voltage.

- Uses transformers, inductors, capacitors, and control circuits.
- Advantages:

- High efficiency (more than 80%).

- Smaller size and lighter weight compared to traditional linear power
supplies.
- Common Uses:



- Laptop chargers.
- Phone chargers.
- Power modules inside TVs, computers, and routers.

Practical: Demonstration of Rectifiers and SMPS

Materials Needed:

- Diodes (1N4007 or similar)

- Transformer (step-down type)

- Capacitors

- Breadboard and jumper wires

- Pre-built SMPS module (like a phone charger opened for demonstration)
- Oscilloscope or multimeter

1. Rectifier Demo
- Activity:

- Build a basic half-wave and full-wave rectifier circuit on a breadboard.

- Measure the AC input and DC output using a multimeter.

- Observe the waveforms on an oscilloscope to visualize how AC is
converted to DC.
- Learning Goal:

- Understand how diode configurations affect the shape and quality of the
output signal.

2. SMPS Demo

- Activity:

- Open and explore the inside of a common SMPS device (like a phone
charger).

- Identify the switching components, transformer, and control ICs.

- Discuss how energy conversion happens inside the SMPS.
- Learning Goal:

- Recognize the efficiency and compactness advantages of SMPS.

- Compare SMPS with traditional transformer-based power supplies.



Learning Outcomes

- Understand the basic principles of AC to DC conversion.
- Familiarize with key components used in power electronics.
- See practical real-world examples of how rectifiers and SMPS circuits

operate.



Day 12: IoT & Industry 4.0

Theory: Introduction to IoT and Industry 4.0

1. Whatis IoT?

Definition: The Internet of Things (IoT) refers to the network of
physical objects (,things’) embedded with sensors, software, and
other technologies to connect and exchange data with other
devices and systems over the internet.

Examples:

Smart homes (automated lighting, security cameras).
Health monitoring (wearables like fitness bands).
Smart agriculture (automatic irrigation systems).

2. What is Industry 4.0?

Definition: The fourth industrial revolution (Industry 4.0) integrates
digital technologies like IoT, artificial intelligence, robotics, and big
data into manufacturing and other industries to create ,smart
factories.

Key Features:

Automation and robotics.

Real-time data monitoring and analytics.
Cloud computing and connectivity.

Examples:

Predictive maintenance in factories.

Automated supply chain management.

Remote monitoring and control of industrial plants.



Case Study: Cloud Data Logging

1. Concept of Cloud Data Logging

- Purpose: To remotely monitor data from sensors and devices by
uploading it to a cloud platform.

- Typical Process:

- Collect sensor data (e.g., temperature, humidity).

- Send the data wirelessly to a cloud server.

- Access and visualize the data from any device with an internet
connection.

3. Platforms for Data Logging
- ThingSpeak:
- Acloud platform for IoT applications.
- Allows real-time data logging, analysis, and visualization.
- Suitable for projects like weather stations, smart farming, and
energy monitoring.

- Blynk:

- A platform for building mobile apps that control and monitor
hardware remotely.

- Supports cloud data storage, device control via smartphones, and
real-time notifications.

- Great for home automation and simple IoT applications.

Practical: Cloud Data Logging Demo

Materials Needed:

- ESP8266 or Arduino with Wi-Fi shield



- Sensors (e.g., DHT11 for temperature and humidity)
- Internet connection
- ThingSpeak or Blynk account

Activities:

Using ThingSpeak:

- Set up a ThingSpeak account and create a new channel.

- Configure the ESP8266 to send sensor data (like temperature) to
the cloud channel.

- View live updates and graphs on the ThingSpeak dashboard.

Using Blynk:

- Set up a Blynk project on a smartphone.

- Connect the microcontroller to the Blynk server.

- Display sensor readings and control devices (like an LED) through
the mobile app.

Learning Outcomes:

- Understand how IoT devices communicate with cloud platforms.

- Experience real-time monitoring of sensor data via the internet.

- Learn the basics of data visualization and remote device
management.

- See how IoT and cloud systems form the backbone of Industry 4.0
applications.



Day 13: PCB Fabrication & Troubleshooting

Theory: PCB Fabrication Basics

1. What is a PCB?

Definition: A Printed Circuit Board (PCB) is used to mechanically support and
electrically connect electronic components using conductive tracks, pads,
and other features etched from copper sheets laminated onto a non-
conductive substrate.

Importance:

Compact and organized layout for electronics.
Reliable connections compared to wiring.
Easier mass production and maintenance.

2. Basic PCB Manufacturing Process

Design: Create schematics and board layouts using software like KiCad or
Eagle.

Printing: Transfer the PCB layout onto a copper-clad board.

Etching: Remove excess copper to reveal circuit tracks.

Drilling: Make holes for component leads.

Plating and Coating: Apply protective coatings like solder masks and silk
screens.

Assembly: Place and solder the components onto the board.

Practical: Lab Visit and Hands-On Practice
1. Lab Visit (Optional)
Goal: Understand industrial-level PCB manufacturing.

Activities:
Observe automated processes: CNC drilling, pick-and-place machines.
Learn about quality control and inspection methods.

2. Soldering and Troubleshooting Practice
Hands-on Tasks:
Practice soldering basic through-hole and surface-mount devices (SMDs).



Learn correct soldering techniques: proper heat, angle, and amount of

solder.
Understand common soldering problems like cold joints, bridges, and lifted

pads.

Troubleshooting Skills:

Identify and fix soldering defects.

Test continuity and connections using a multimeter.
Understand simple repair techniques (desoldering, rework).

Learning Outcomes:

Understand the full PCB fabrication process.

Develop practical soldering skills with real components.

Learn basic troubleshooting techniques for faulty circuits.
Appreciate the importance of quality in electronics production.



Day 14: Guest Lecture

Session Overview

Purpose:

To connect students with real-world industry experience, inspire future career
paths, and offer practical advice about working in the electronics, embedded
systems, or IoT sectors.

Format:
Presentation by a guest expert.
Q&A session for students to interact and ask questions.

Informal discussion about career journeys, challenges, and opportunities.

Suggested Topics for Guest Lecture

1. Career Paths in Electronics and IoT

Roles: Hardware Engineer, Embedded Systems Developer, IoT Specialist, PCB
Designer, Field Application Engineer.

Skills in demand: Circuit design, microcontroller programming, PCB layout,
cloud integration.

2. Emerging Technologies
Artificial Intelligence (AI) in electronics.
Edge computing and embedded Al
Smart manufacturing and Industry 4.0.

Growth of wireless communication and 5G in devices.



3. Education and Certification Tips
Recommended degrees and specializations.
Useful certifications (e.g., IPC PCB Design, Embedded Systems courses).

Lifelong learning: importance of keeping up with technology updates.

4. Building a Professional Profile
Tips on resumes, LinkedIn profiles.
How to showcase personal or academic projects.

The value of internships and project-based learning.

Learning outcomes:

Exposure to real-world industry expectations and trends.

Better understanding of career options in electronics, IoT, and related fields.
Motivational insights into professional growth and continuous learning.

Practical advice on how to build a career in the technology sector.



Day 15: Project Presentation (Mini Project Showcase)

Session Overview
Purpose:

To showcase the mini projects completed earlier and allow students to present
their work professionally.

Format:

Group presentations of projects (e.g., Obstacle-Avoidance Robot, Smart Home
Model).

Short explanation of project goals, key components, and challenges.
Live demonstration of the working prototype.

Certificate distribution ceremony to celebrate achievements.

Presentation Guidelines

What to Cover:
Project Title and Objective: What problem are you solving?

Design and Components: Brief overview of electronics, sensors, or
microcontrollers used.

Functionality Demo: Show the system operating live.

Challenges & Solutions: Briefly share any difficulties and how you overcame
them.

Tips for Presenting:
Speak clearly and confidently.
Share the speaking parts among team members.

Focus on showing the project in action.



Certification ceremony:

Certificates will be awarded to all students who successfully completed the
program.

Special Mentions (optional): Best project, best teamwork, most innovative
design.

Group photo session to wrap up the event.

Learning Outcomes:

Learn how to present technical projects professionally.
Build teamwork and communication skills.

Celebrate hands-on learning and innovation.

Boost confidence in real-world technical skills
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