
Intro to Mechatronics: 



Arduino, Sensors & Basic Interfaces



LED with Resistor

in Breadboard

Connection:

5V → Resistor → LED (+)

LED (–) → GND

Adapter + to +5 V rail, Adapter – to GND rail

in tinkercad



Two LEDs in Series connection

in Breadboard

Connection:

LED1 anode → LED2 anode

LED2 cathode → Resistor → GND rail

LED1 cathode → +5 V rail

Adapter + to +5 V rail, Adapter – to GND rail

in tinkercad



Two LEDs in Parallel connection

Connection

Anode of each LED → +5 V rail

Cathode → resistor → GND rail

Adapter + → +5 V rail

Adapter – → GND rail


in breadboard

in tinkercad



Controlling LED with Pontentiometer

in tinkercad

To vary the brightness of an LED by directly adjusting the resistance using a 
potentiometer.



in tinkercad



Controlling LED with Pontentiometer

in tinkercad

How It Works

Learnings



LED Control Using NPN Transistor

in tinkercad



LED Control Using NPN Transistor

in veroboard

in Breadboard



555

in tinkercad



555



 LED Control Using 555 Timer IC

in tinkercad

in tinkercad



Controlling LEDs with Push Buttons

in tinkercadin tinkercad



Controlling LEDs with Push Buttons

in tinkercad



Controlling RGB LED with 3 
Potentiometers

in tinkercad



Controlling RGB LED with 3 
Potentiometers

in tinkercad



 Lighting an LED with Arduino

in tinkercad
in tinkercad



 Lighting an LED with Arduino



Arduino with 2 LEDs (Blink)
in tinkercad

A simple Arduino project where two LEDs are connected to digital pins 
and programmed to blink alternately, creating a basic light pattern.

in tinkercad



Arduino with 2 LEDs (Blink)



Arduino LED with Push Button
in tinkercad

Control an LED using a push button — press to turn it ON, release to 
turn it OFF.

in tinkercad



Arduino LED with Push Button



Arduino LED with Potentiometer
in tinkercad

Control the brightness of an LED using a potentiometer — turn the 
knob to dim or brighten the LED.

in tinkercad



Arduino LED with Potentiometer



 Arduino RGB LED Control
in tinkercad

Control the color of an RGB LED by adjusting the intensity of its Red, 
Green, and Blue channels using Arduino and PWM.

in tinkercad



 Arduino RGB LED Control



Arduino Ultrasonic Sensor with LCD
in tinkercad

Control the brightness of an LED using a potentiometer — turn the 
knob to dim or brighten the LED.

in tinkercad



Arduino Ultrasonic Sensor with LCD

in tinkercad

Code



Arduino Ultrasonic Sensor with LCD and Servo Motor
in tinkercad

Measure distance using an ultrasonic sensor, display it on an LCD, and 
control a servo motor based on the measured distance.

in tinkercad



Arduino Ultrasonic Sensor with LCD and Servo Motor
Code



 Arduino Piezo Buzzer with IR Sensor
in tinkercad

Detect objects using an IR sensor and trigger a piezo buzzer to sound 
an alert when an object is detected.

in tinkercad



 Arduino Piezo Buzzer with IR Sensor

in tinkercad

Code



 Arduino NeoPixel (WS2812) LED
in tinkercad

Control individual RGB LEDs (NeoPixels) to create colors, patterns, and 
effects using Arduino.



 Arduino NeoPixel (WS2812) LED

in tinkercad

in tinkercad Code



 Arduino Gas Sensor with LCD
in tinkercad

Detect gas levels using a gas sensor (e.g., MQ-2) and display the 
readings on an LCD in real-time.



 Arduino Gas Sensor with LCD

in tinkercad

Code



Arduino Gas Sensor with LCD and Piezo Buzzer
Detect gas levels using a gas sensor, display the readings on an LCD, 
and sound a buzzer alert when gas concentration exceeds a 
threshold.

in tinkercad



Arduino Gas Sensor with LCD and Piezo 
Buzzer

Code



Controlling an LED with BLE on ESP32
Turn an LED ON or OFF wirelessly using a smartphone via Bluetooth Low Energy (BLE) and ESP32.



Controlling an LED with BLE on ESP32
Code



 ESP32 with OLED Display
in tinkercad

Display text, numbers, or sensor data on a small OLED screen using ESP32 for real-time 
visualization..



 ESP32 with OLED Display

Code



ESP32 with DHT Sensor, ThingSpeak, and MIT App Inventor
in tinkercad

 Measure temperature and humidity using a DHT sensor, send data to ThingSpeak for cloud 
logging, and display readings on a mobile app built with MIT App Inventor.

Mit app inventor



ESP32 with DHT Sensor, ThingSpeak, and MIT App Inventor
in tinkercad



ESP32 with DHT Sensor, ThingSpeak, and MIT App Inventor
in tinkercad

https://api.thingspeak.com/channels/YOUR_CHANNEL_ID/fields/1.json?api_key=YOUR_READ_API_KEY&results=1
https://api.thingspeak.com/channels/YOUR_CHANNEL_ID/fields/1.json?api_key=YOUR_READ_API_KEY&results=1


 ESP32 with DHT Sensor and OLED Display
in tinkercad

Measure temperature and humidity using a DHT sensor and display the readings in real-time on a 
small OLED screen with ESP32.



 ESP32 with DHT Sensor and OLED Display



ESP32 with Soil Moisture, DHT, Gas Sensors and MIT App 
Inventor

in tinkercad

Monitor soil moisture, temperature, humidity, and gas levels using ESP32, and display the readings in real-time on a mobile app built with 
MIT App Inventor.

mit app inventor



ESP32 with Soil Moisture, DHT, Gas Sensors and MIT App 
Inventor

in tinkercad

Code



ESP32 with Soil Moisture, DHT, Gas Sensors and MIT App 
Inventor

in tinkercad



 Controlling 3 LEDs with BLE on ESP32
in tinkercad

 Wirelessly control three LEDs independently using a smartphone via Bluetooth Low Energy (BLE) and ESP32.

mit app inventor



 Controlling 3 LEDs with BLE on ESP32
in tinkercad

Code



PCB Design for RGB LED with Current-Limiting Resistors
in tinkercad

This PCB connects RGB LEDs with 220Ω resistors on each color channel (Red, Green, Blue) for current limiting, ensuring safe operation 
and independent color control.



PCB Design for RGB LED with Current-Limiting Resistors
in tinkercad



PCB Design for RGB LED with Current-Limiting Resistors
in tinkercad

Printing & Transfer – The 
PCB layout is printed 
and transferred onto the 
copper board.

Washing – The board is 
cleaned with water to 
remove excess paper.

it is ccleaned with thinner 
and copper will be visiblw

Final PCB – The etched and 
cleaned PCB is ready for 
soldering components.

connections are 
checked with multimeter.

Etching – The board is 
placed in ferric chloride 
solution to remove 
unwanted copper.



PCB Design for ESP32 with Soil, DHT, and Gas Sensors
in tinkercad

This PCB integrates an ESP32 DevKitC microcontroller with three environmental sensors: a soil moisture sensor, a DHT sensor 
(temperature & humidity), and a gas sensor. The layout is designed in KiCAD, with clean routing to ensure stable connections and 
minimize interference. This compact board allows easy prototyping and testing of smart agriculture or environmental monitoring 
systems.



PCB Design for ESP32 with Soil, DHT, and Gas Sensors
in tinkercad



PCB Design for ESP32 with Soil, DHT, and Gas Sensors
in tinkercad


