
Week 1: Fundamentals & Basic
Circuits

Day 1: Introduction to Electronics & Components

The first day of the program introduced us to the foundational principles of 
electronics—a field that powers nearly every modern device. We began by 
exploring the theoretical aspects of key electronic components: resistors, 
capacitors, diodes, and transistors. These elements form the core building 
blocks of any electronic circuit.

Resistors were the first components we studied. They are passive elements 
that limit the flow of electrical current. Resistors are crucial for protecting other 
components, setting voltage levels, and controlling current in various parts of a 
circuit. We learned how to read resistor values using the color code system, a 
skill that makes it easy to identify a resistor’s value without special equipment.

Next, we examined capacitors, components that store electrical energy in an 
electric field. Capacitors are widely used in filtering, timing circuits, and power 
supply smoothing. We discussed the difference between ceramic and 
electrolytic capacitors, and how they behave differently in direct current (DC) 
and alternating current (AC) environments.

Diodes were introduced as components that allow current to flow in only one 
direction—like an electrical one-way valve. We learned about their basic symbol 
in circuit diagrams and the various types, including rectifier diodes and light-
emitting diodes (LEDs). Diodes are essential for circuit protection and signal 
conversion.



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

On the second day, we focused on understanding how electric circuits behave 
by studying Ohm’s Law and Kirchhoff’s Laws—two fundamental tools in circuit
analysis.

We began with Ohm’s Law, which describes the relationship between voltage 
(V), current (I), and resistance (R) through the simple equation V = IR. This law is 
the foundation for understanding how electricity flows through individual 
components like resistors.

Then we moved on to Kirchhoff’s Laws. Kirchhoff’s Current Law (KCL) states 
that the total current entering a junction must equal the total current leaving it, 
reflecting the conservation of electric charge. Kirchhoff’s Voltage Law (KVL) 
says that the sum of voltages in any closed loop in a circuit must be zero—this 
helps ensure energy is conserved across components.

In the practical session, we used simulation software like Proteus or Multisim 
to build and analyze virtual circuits. This allowed us to test different 
configurations and understand how current and voltage behave in complex 
circuits without needing physical components. Afterward, we built real versions 
of these circuits on breadboards and used multimeters to verify the current and
voltage values.

By comparing the results from simulations and real-life testing, we 
strengthened our understanding of these laws and saw how theory matches 



practice. Today’s experience gave us the tools to analyze and predict the 
behavior of circuits more confidently and accurately.

Day 3: Semiconductor Basics

On the third day, we explored the fascinating world of semiconductors, 
focusing on three key components: diodes, BJTs (Bipolar Junction 
Transistors), and MOSFETs (Metal-Oxide-Semiconductor Field-Effect 
Transistors). These components are essential in modern electronics, especially 
in signal control, amplification, and switching.

We started with diodes, which allow current to flow in only one direction. They 
are used in rectifiers, protection circuits, and LED lighting. We discussed how 
they are made from semiconductor materials like silicon, and how their 
“forward” and “reverse” biasing affects their behavior in a circuit.

Next, we studied BJTs, which are current-controlled transistors. They come in 
two main types—NPN and PNP—and can act as amplifiers or switches. We 
learned how a small current at the base terminal can control a larger current 
between the collector and emitter, making them useful in analog and digital 
applications.

Finally, we looked at MOSFETs, which are voltage-controlled transistors. Unlike 
BJTs, they require very little input current, which makes them more efficient in 
many digital circuits. We studied both n-channel and p-channel MOSFETs and 
understood how they function in switching applications.

During the practical session, we used multimeters to test real diodes and 
transistors. We checked diode polarity and performed transistor testing using 
the diode mode of the multimeter to identify terminals (base, collector, emitter) 
and to confirm if a transistor was working or faulty.

This day helped us understand how semiconductors behave, not just in theory 
but also in hands-on testing. These components will be key building blocks for 
more advanced circuits we’ll encounter in the coming days.



Day 4: Digital Electronics (Logic Gates)

On Day 4, we delved into digital electronics, focusing on logic gates, the 
building blocks of digital circuits. These gates perform basic logical operations 
that form the foundation of all digital systems, including computers and 
microcontrollers.

We started by studying the most common logic gates: AND, OR, NOT, NAND, 
and NOR. Each gate has a unique behavior:

 AND gate outputs a 1 only when both inputs are 1.
 OR gate outputs a 1 if at least one input is 1.
 NOT gate inverts the input, turning 0 to 1 and vice versa.
 NAND gate is the inverse of the AND gate—output is 0 only when both 

inputs are 1.
 NOR gate is the inverse of the OR gate—output is 1 only when both 

inputs are 0.

We examined the truth tables for each gate to understand their behavior 
better, and how combining them can create more complex logic functions.

In the practical session, we used TinkerCAD for digital circuit simulation, where 
we designed and tested various logic gate combinations. This simulation tool 
allowed us to visually see the output changes as we toggled the inputs.

Additionally, we implemented simple logic gate circuits on a breadboard, 
connecting IC chips that represented each gate and observing the outputs with 
LEDs. This hands-on activity helped reinforce the theoretical concepts and 
showed how digital circuits are built in real life.

By the end of the day, we gained valuable experience in both simulating and 
physically constructing basic digital circuits, laying the groundwork for more 
complex projects in digital electronics.



Day 5: Soldering & PCB Basics

On Day 5, we focused on the essential skills of soldering and PCB (Printed 
Circuit Board) design, which are fundamental for creating professional-grade 
electronics.

We began with an introduction to the PCB design workflow. This includes 
designing the circuit schematic, converting it into a PCB layout, and finally 
preparing the files needed for manufacturing the board. We learned how to 
choose the right components, plan the layout for efficient routing, and ensure 
the design is optimized for both function and manufacturability. Tools like 
KiCad and Eagle were mentioned as popular choices for PCB design, and we 
discussed their capabilities in creating detailed circuit boards.

In the practical session, we learned the art of soldering, which involves melting 
a filler metal (solder) to create solid electrical connections between components
and the PCB. We practiced soldering various components onto a PCB, focusing 
on technique and precision to avoid damaging sensitive components or 
creating short circuits. Proper soldering is critical for ensuring long-lasting and 
reliable connections in any electronics project.

Additionally, we had a brief demo of KiCad/Eagle, where we saw how to design
a simple PCB using these tools. We learned how to place components, route the
connections, and generate the necessary files for PCB manufacturing.

By the end of the day, we had hands-on experience with both soldering and 
PCB design, two key skills in building and manufacturing electronic devices. 
These skills will be invaluable as we move forward in the program, where we’ll 
be working on more advanced projects.



Day 6: Arduino/Raspberry Pi Intro

On Day 6, we were introduced to embedded systems, focusing on Arduino 
and Raspberry Pi, two of the most popular platforms for building interactive 
projects and prototypes.

We started with a brief overview of Arduino, a microcontroller platform that 
allows us to write simple programs to control hardware. Arduino is widely used 
because of its user-friendly design and large community support. We also 
learned about Raspberry Pi, a small computer that runs a full operating system
and is used for more complex tasks involving computing, networking, and 
multimedia.

In the practical session, we wrote our first program, the classic “Blink LED” 
project. This simple program makes an LED blink on and off at regular intervals.
We learned how to use the Arduino IDE to write code, upload it to the board, 
and see the result in real-time. The project helped us understand basic 
programming concepts such as loops, delays, and pin control, as well as how to 
interface software with hardware.

By the end of the day, we gained confidence in working with both Arduino and 
Raspberry Pi and saw firsthand how easy it is to start building interactive 
systems with these platforms.



Day 7: Sensor Interfacing

On Day 7, we explored the exciting world of sensor interfacing, learning how 
to integrate various sensors with microcontrollers like Arduino. Sensors are 
essential for embedded systems, as they allow devices to interact with the 
physical world and gather data.

We started by working with three different types of sensors:

 LDR (Light Dependent Resistor): We used the LDR to create a simple 
light-detection circuit. By measuring the resistance change in response to
light intensity, we could program the Arduino to turn on an LED when the
light level fell below a certain threshold.

 Ultrasonic Sensor: The ultrasonic sensor, used for measuring distance, 
was next. We interfaced the sensor with Arduino and programmed it to 
calculate the distance to an object by measuring the time it takes for an 
ultrasonic pulse to bounce back. This can be used for applications like 
obstacle avoidance in robots or distance measurement in automation 
systems.

 IR Sensor: We then worked with an IR sensor for detecting obstacles or 
objects. By using an IR transmitter and receiver, we could detect when 
something interrupted the signal, which is useful for simple proximity 
sensing or object detection applications.

In the practical session, we connected each sensor to the Arduino, wrote the 
code to read sensor values, and displayed the results (e.g., controlling an LED, 
displaying distance, or detecting objects). This hands-on experience helped us 
understand how to interact with the physical world through sensors, laying the 
foundation for building more complex systems.



Day 8: Motor Control

On Day 8, we explored the essential concept of motor control, focusing on how
to drive both DC motors and servo motors using the L293D motor driver IC. 
Motor control is a key part of embedded systems, enabling motion in robotic 
and automation projects.

We began with the DC motor, which provides continuous rotation when 
powered. We used the L293D motor driver to control the direction and speed of
the motor. By sending appropriate signals to the input pins of the L293D, we 
could control the motor’s rotation direction and also adjust its speed using 
PWM (Pulse Width Modulation). This allowed us to create a simple project 
where the motor rotated back and forth.

Next, we worked with servo motors, which are typically used for precise 
position control. Unlike DC motors, servo motors rotate to a specific angle 
rather than continuously. Using the L293D, we interfaced the servo motor with 
our microcontroller, controlling its angle through PWM signals.

In the practical session, we tested both types of motors, learning how to use the
L293D for driving the motors and understanding the importance of motor 
drivers in providing the required voltage and current to the motors.

This session provided hands-on experience with controlling motors in 
embedded systems, opening the door to projects involving robotics, 
automation, and other motion-based applications.

Day 9: Wireless Communication (IoT)



On Day 9, we focused on the principles and practical applications of wireless 
communication in IoT systems. Wireless connectivity is crucial in modern 
electronics, enabling devices to share information without physical connections.

We began by studying the key characteristics of Wi-Fi and Bluetooth, analyzing
parameters such as operating frequency, data rates, energy efficiency, and 
ideal use cases. Wi-Fi offers higher speeds and range, making it suitable for 
cloud integration, while Bluetooth is optimal for short-range, low-power 
applications like wearable devices.

For the practical part, we worked with the ESP8266 microcontroller, a widely 
used platform in IoT projects due to its built-in Wi-Fi capabilities. We 
programmed the ESP8266 to connect to a local Wi-Fi network and send sensor 
data (like temperature or humidity) to a cloud platform. Additionally, we 
explored basic Bluetooth communication, setting up simple wireless control 
between devices.

This session helped us understand how to establish reliable wireless links and 
the considerations needed for network security, stability, and scalability. By the 
end of the day, we had a clear picture of how wireless communication enables 
real-time monitoring, remote control, and data-driven decision-making in 
IoT systems.



Day 10: Mini Project

Day 10 was entirely dedicated to applying the knowledge and skills we had 
developed throughout the program by working on a mini project in small 
teams. The objective was to design and build a fully functional prototype, 
choosing between two main challenges: an obstacle-avoidance robot or a 
smart home model.

The obstacle-avoidance robot project involved building a mobile robot 
equipped with ultrasonic sensors to detect obstacles and autonomously 
navigate around them. We designed control algorithms that read distance data 
and adjusted the robot’s path accordingly, using components like Arduino, 
L293D motor drivers, and DC motors. The focus was on integrating sensors 
with real-time decision-making to achieve smooth and efficient movement.

Alternatively, the smart home model aimed to replicate basic home 
automation systems. Using IoT technologies and microcontrollers like 
ESP8266, we created wireless control setups for lights, fans, and security 
alarms, with interfaces accessible via smartphone applications like Blynk. This 
model demonstrated the integration of sensors, actuators, and cloud 
services, reflecting real-world smart home implementations.

Throughout the day, teamwork, creativity, and problem-solving were crucial. 
We encountered challenges related to circuit stability, sensor calibration, and 
wireless connectivity, which required quick debugging and collaboration.

At the end of the session, each team presented their working prototype, 
explaining the design process, the technical solutions implemented, and the 
difficulties overcome. This mini project experience was a true test of both our 
technical skills and ability to work effectively in a team environment.

Day 11: Power Electronics



On Day 11, we explored the fundamental concepts of power electronics, 
focusing on how electrical energy is efficiently converted and controlled in 
modern systems. Power electronics is crucial in devices ranging from mobile 
chargers to industrial motor drives.

We started with the theory behind rectifiers, studying how they convert AC 
(alternating current) into DC (direct current). We examined the operation of 
half-wave and full-wave rectifiers, understanding the role of diodes in 
directing current flow and the importance of filtering circuits (using capacitors)
to smooth the output voltage. We also discussed key performance metrics like 
ripple factor and efficiency.

The session then moved to Switch Mode Power Supplies (SMPS), highlighting 
how they differ from traditional linear regulators. SMPS circuits use high-
frequency switching combined with inductor-capacitor filtering to provide 
stable and efficient DC output, with much lower energy losses. We explored 
basic topologies such as buck (step-down), boost (step-up), and buck-boost 
converters.

During the practical demonstration, we observed a working rectifier circuit and
a simple SMPS prototype, using oscilloscopes to analyze the voltage 
waveforms at different stages. This hands-on experience helped us visualize 
real-world energy conversion and understand design trade-offs like efficiency, 
size, and heat dissipation.

The day concluded with discussions on how power electronics is central to 
renewable energy systems, electric vehicles, and portable electronics.

Day 12: IoT & Industry 4.0



On Day 12, we explored how IoT (Internet of Things) is transforming 
industries under the Industry 4.0 movement. This new industrial revolution 
focuses on automation, real-time data exchange, and smart technologies in 
manufacturing and services.

We started by discussing the key pillars of Industry 4.0: connectivity, data 
analytics, automation, and cloud computing. IoT plays a critical role by 
linking sensors, machines, and systems to the internet, enabling remote 
monitoring, predictive maintenance, and intelligent decision-making.

The practical activity involved a case study in cloud data logging. Using 
ThingSpeak and Blynk platforms, we connected simple sensor nodes (like 
temperature and humidity sensors) to the cloud. With ThingSpeak, we 
visualized real-time sensor data in live graphs, while Blynk allowed us to control 
and monitor devices directly from a mobile app.

This session showed how IoT systems gather large amounts of operational 
data, which, when properly analyzed, can optimize processes and increase 
efficiency.

By the end of the day, we had a solid understanding of how IoT and Industry 4.0
are shaping the future of smart factories, cities, and homes.

Day 13: PCB Fabrication & Troubleshooting

On Day 13, we focused on the complete process of PCB (Printed Circuit Board)
fabrication and the essential techniques for circuit troubleshooting. 



Understanding PCB design and manufacturing is crucial for creating reliable 
and professional electronic products.

We began by discussing the PCB fabrication workflow: from schematic design 
and layout creation using software like KiCad or Eagle, to generating Gerber 
files required for manufacturing. We also learned about different PCB types — 
single-layer, double-layer, and multi-layer boards — and their use in various 
applications depending on complexity and performance requirements.

If possible, a lab visit was organized to observe professional PCB production 
processes, including etching, drilling, plating, and solder masking. This gave 
us valuable real-world exposure to manufacturing standards and quality control
methods.

For the practical part, we engaged in soldering practice, assembling simple 
circuits on pre-made PCBs. We learned proper soldering techniques for both 
through-hole and SMD (Surface-Mount Devices) components, focusing on 
achieving strong, clean joints and avoiding common issues like cold solder 
joints and short circuits.

The session concluded with an introduction to troubleshooting techniques. 
Using multimeters, logic probes, and basic diagnostic methods, we practiced 
identifying problems like broken traces, misplaced components, or faulty 
soldering.

This day helped us build essential hands-on skills for debugging real-world 
electronic systems, ensuring both functionality and long-term reliability of 
projects.



Day 14: Guest Lecture

Day 14 featured a special guest lecture by an experienced industry 
professional who shared valuable insights into the world of electronics, 
embedded systems, and future career opportunities.

The session began with an overview of current technological trends, such as 
the rise of IoT, AI integration in embedded systems, and the growing 
importance of cybersecurity in hardware development. The speaker 
emphasized how interdisciplinary knowledge — combining electronics, 
programming, and data management — is increasingly essential in today’s job 
market.

We also learned about emerging career paths in fields like IoT development, 
embedded AI, robotics, and autonomous systems. The speaker highlighted 
the importance of continuous learning, adaptability, and building strong 
foundations in both hardware and software to remain competitive.

Practical advice was given on preparing for a successful career: creating a 
strong project portfolio, contributing to open-source projects, networking 
through tech communities, and staying updated with certifications and new 
technologies.

The lecture ended with a Q&A session, where we discussed topics like 
internships, startup opportunities, and industry expectations for junior 
engineers. The expert also encouraged us to pursue passion projects, develop 
problem-solving skills, and never stop innovating.

This session was highly motivating, giving us a clearer vision of how to turn our 
technical skills into meaningful and rewarding careers.

Day 15: Project Presentation



Day 15 marked the final and most exciting day of the program: the Project 
Presentation. After two weeks of intensive learning and practical work, it was 
time to showcase everything we had achieved.

Each team prepared a short presentation describing their mini-project, 
including the initial idea, the design and development process, the components 
and technologies used, and the challenges they faced along the way. Projects 
ranged from obstacle-avoidance robots to smart home automation 
systems, combining knowledge from multiple areas such as sensor 
integration, motor control, wireless communication, and IoT cloud 
services.

During the live demonstrations, teams highlighted how their systems operated 
under real conditions. We were encouraged to explain the logic behind our 
code, the reasoning for choosing certain components (such as using ultrasonic
sensors or ESP8266 modules), and the problem-solving techniques we applied 
when something didn’t work as expected.

Instructors and guests provided valuable feedback, focusing not just on the 
technical quality but also on creativity, teamwork, and presentation skills. We 
learned how important it is to communicate technical ideas clearly and to 
anticipate real-world challenges.

At the end of the session, certificates of completion were awarded to all 
participants, recognizing the effort and dedication shown throughout the 
program.

The day concluded with a group photo session, informal discussions with 
instructors, and reflections on future opportunities. This final event was a 
celebration of everything we had learned — and a powerful reminder that the 
journey into electronics and embedded systems is only just beginning.


