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INTRODUCTION TO
ARDUINO UNO







INTRODUCTION TO
TINKERCAD



https://www.tinkercad.com/


WHY TINKERCAD

Simplicity In Design:
Simple drag-and-drop method
with basic shapes and
geometric forms.
Enables easy manipulation
and combination for crafting
designs.

Versatility and
Integration:

Tinkercad's
versatility,
ease of use,
and
integration
with 3D
printing
services.
Popular
among
educators,
hobbyists,
and
professionals
for accessible
yet powerful
design
capabilities.

https://www.tinkercad.com/


3D DESIGN



CIRCUIT DESIGN



PROJECT I
LED BLINK 

(AUTO)



HARDWARE
NEEDED

AMOUNT

Single Coloured Light
Emitting Diode (LED)

1

Arduino UNO R3 1

Breadboard 1

200 Ohm Resistor 1

INPUT OUTPUT

NONE
LED Blinking With

Intervals of 1 Seconds

DIFFICULTY LEVEL BEGINNER



WHAT TO KNOW ABOUT LED: 
Also known as Light Emitting Diode (LED)
Two legs/points [1 Anode (+) & 1 Cathode (-)]
The colour of an LED is determined by the material
used in the semiconducting element
Most common colours (Red, Blue, Yellow, Orange,
Green, White)
The more current is being supply, the brighter it is
Without a resistor to reduce the current, the
shorter its lifespan will be



STEP 1: 
Arrange Arduino UNO and Breadboard as below
Insert an LED into the breadboard with the Anode
(positive leg) on the left and the Cathode (negative
leg on the right)



STEP 2: 
Connect a 200 Ohm resistor into the Cathode leg
of the LED
Resistors are not polarised, so orientation does not
matter
Resistor will help to limit current going into the
LED



STEP 3: 
Connect the resistor to the Ground (GND) of the
Arduino UNO board



STEP 4: 
Connect the anode leg of the LED to PIN 13 of the
Arduino UNO board



STEP 5: 
Insert the following code (next page) inside code
tab of Tinkercad project



STEP 5: 
The code as shown in previous page:

const int LED_OUTPUT_PIN = 13;
void setup() {
  pinMode(LED_OUTPUT_PIN, OUTPUT);
}

void loop() {
  digitalWrite(LED_OUTPUT_PIN, HIGH);  // turn LED ON
  delay(1000);                         // Wait 1 seconds
  digitalWrite(LED_OUTPUT_PIN, LOW);   // turn LED OFF
  delay(1000);                         // Wait 1 seconds
}
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STEP 6: 
Run the Simulation



STEP 6: 
Please scan the QR Code below to see a simulation
video of the project



CONCLUSION: 
As shown in the video demonstration of
the simulation, the LED will blink with
intervals of 1 seconds (1 seconds ON, 1
seconds OFF). Students are encourage to
tinker with the code and add some
additional LEDs.



PROJECT II
LED BLINK 

(PUSH BUTTON)



HARDWARE
NEEDED

AMOUNT

Single Coloured Light
Emitting Diode (LED)

1

Arduino UNO R3 1

Breadboard 1

200 Ohm Resistor 1

Push Button 1

INPUT OUTPUT

Button Pressed
LED Blinking When
Button Is Pressed

DIFFICULTY LEVEL BEGINNER



WHAT TO KNOW ABOUT LED: 
Also known as Light Emitting Diode (LED)
Two legs/points [1 Anode (+) & 1 Cathode (-)]
The colour of an LED is determined by the material
used in the semiconducting element
Most common colours (Red, Blue, Yellow, Orange,
Green, White)
The more current is being supply, the brighter it is
Without a resistor to reduce the current, the
shorter its lifespan will be



STEP 1: 
Arrange Arduino UNO and Breadboard as
below.
Insert an LED into the breadboard with the
Anode (positive leg) on the left and the Cathode
(negative leg on the right).



STEP 2: 
Connect a 200 Ohm resistor into the Cathode leg
of the LED.
Resistors are not polarised, so orientation does not
matter.
Resistor will help to limit current going into the
LED.



STEP 3: 
Connect a Push Button to the breadboard
Make sure that one pin of the button are
connected to the pin of the resistor



STEP 4: 
Connect the resistor to the Ground (GND) of the
Arduino UNO board. 



STEP 5: 
Connect the anode leg of the LED to PIN 13 of the
Arduino UNO board
Connect the button to PIN 7 of the Arduino UNO
board



STEP 6: 
Insert the following code (next page) inside code
tab of Tinkercad project



STEP 6: 
The code as shown in previous page:

const int Led_Pin = 13;
const int Button_Pin = 7;

void setup()
{
  pinMode(Led_Pin,OUTPUT); 
  pinMode(Button_Pin,INPUT_PULLUP);
}

void loop()
{
  int digitalVal = digitalRead(Button_Pin); 
  if(HIGH == digitalVal)
  {
    digitalWrite(Led_Pin,LOW); 
  }
  else
  {
    digitalWrite(Led_Pin,HIGH);
  }
}
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STEP 7: 
Run the simulation



STEP 7: 
Please scan the QR Code below to see a simulation
video of the project



CONCLUSION: 
As shown in the video demonstration of
the simulation, the LED will blink when the
button is push/pres. Students are
encourage to tinker with the code and add
some additional LEDs.



PROJECT III
LED FLOW 

(AUTO)



HARDWARE
NEEDED

AMOUNT

Single Coloured Light
Emitting Diode (LED)

1

Arduino UNO R3 1

Breadboard 1

200 Ohm Resistor 1

INPUT OUTPUT

NONE
LED Colour Start to Flow

Automatically for 2 Different
Sequences

DIFFICULTY LEVEL BEGINNER



WHAT TO KNOW ABOUT LED: 
Also known as Light Emitting Diode (LED)
Two legs/points [1 Anode (+) & 1 Cathode (-)]
The colour of an LED is determined by the material
used in the semiconducting element
Most common colours (Red, Blue, Yellow, Orange,
Green, White)
The more current is being supply, the brighter it is
Without a resistor to reduce the current, the
shorter its lifespan will be



STEP 1: 
Arrange Arduino UNO and Breadboard as
below.
Insert an LED into the breadboard with the
Anode (positive leg) on the left and the Cathode
(negative leg on the right).



STEP 2: 
Connect the 200 Ohm resistor to the Anode of
the LED as shown.



STEP 3: 
Connect the Cathode of LED to -VE point of
breadboard. 
Then connect it to GND of the Arduino UNO.



STEP 4: 
Connect the LEDs to PIN 13 to PIN 8 via the
resistors as shown.
Make sure it connect to the resistor to control
the current going into the LEDs later on.



STEP 5: 
Insert the following code (next page) inside code
tab of Tinkercad project



STEP 5: 
The code as shown in previous page:

int leds[] = {13, 12, 11, 10, 9, 8};
int numLeds = 6;
int sequenceCounter = 0;

void setup() {
  for (int i = 0; i < numLeds; pinMode(leds[i++], OUTPUT));
}

void loop() {
  // Run the first LED sequence: Flow Left to Right to Left
  flowLeftToRight();

  // Run the second LED sequence: Blink Odd to Even
  blinkOddToEven();

  // Increment the counter after every second run of the second sequence
  sequenceCounter = (sequenceCounter + 1) % 3;  // Reset counter after running twice
  // Increment array counter here if needed
}

void flowLeftToRight() {
  // LED sequence: Flow Left to Right to Left
  for (int i = 0; i < numLeds; i++) {
    digitalWrite(leds[i], HIGH);
    delay(50);
    digitalWrite(leds[i], LOW);
    delay(50);
  }
  delay(50);

  for (int i = numLeds - 1; i >= 0; i--) {
    digitalWrite(leds[i], HIGH);
    delay(50);
    digitalWrite(leds[i], LOW);
    delay(50);
  }
  delay(50);
}
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STEP 5: 
Continue

void blinkOddToEven() {
  // LED sequence: Blink Odd to Even
  for (int j = 0; j < 2; j++) {
    for (int i = 0; i < numLeds; digitalWrite(leds[i], HIGH), i += 2);
    delay(50);

    for (int i = 0; i < numLeds; digitalWrite(leds[i], LOW), i += 2);

    for (int i = 1; i < numLeds; digitalWrite(leds[i], HIGH), i += 2);
    delay(50);

    for (int i = 1; i < numLeds; digitalWrite(leds[i], LOW), i += 2);
    delay(50);
  }
}
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STEP 6: 
Run the simulation



STEP 6: 
Please scan the QR Code below to see a simulation
video of the project



CONCLUSION: 
As shown in the video demonstration of
the simulation, the LED will run a flow of
light show for 2 different sequences
automatically. Students are encourage to
tinker with the code and add some
additional LEDs.



PROJECT IV
LED FLOW 

(PUSH BUTTON)



HARDWARE
NEEDED

AMOUNT

Single Coloured Light
Emitting Diode (LED)

6

Arduino UNO R3 1

Breadboard 1

200 Ohm Resistor 6

Push Button 1

INPUT OUTPUT

Button Pressed

1st sequence of LED flow
when button is pressed.

2nd sequence of LED flow
when button is released.

DIFFICULTY LEVEL BEGINNER



WHAT TO KNOW ABOUT LED: 
Also known as Light Emitting Diode (LED)
Two legs/points [1 Anode (+) & 1 Cathode (-)]
The colour of an LED is determined by the material
used in the semiconducting element
Most common colours (Red, Blue, Yellow, Orange,
Green, White)
The more current is being supply, the brighter it is
Without a resistor to reduce the current, the
shorter its lifespan will be



STEP 1: 
Arrange Arduino UNO and Breadboard as
below.
Insert an LED into the breadboard with the
Anode (positive leg) on the left and the Cathode
(negative leg on the right).
Insert the button as shown.



STEP 2: 
Connect the 200 Ohm resistor to the Anode of
the LED as shown.



STEP 3: 
Connect the Cathode of LED to -VE point of
breadboard. 
Connect the button to -VE point of the
breadboard.
Then connect it to GND of the Arduino UNO.



STEP 4: 
Connect the LEDs to PIN 13 to PIN 8 via the
resistors as shown.
Make sure it connect to the resistor to control
the current going into the LEDs later on.
Connect the button to PIN 7.



STEP 5: 
Insert the following code (next page) inside code
tab of Tinkercad project



STEP 5: 
The code as shown in previous page:

int leds[] = {13, 12, 11, 10, 9, 8};
int numLeds = 6;
const int Button_Pin = 7;

void setup() {
  for (int i = 0; i < numLeds; pinMode(leds[i++], OUTPUT));
  pinMode(Button_Pin, INPUT_PULLUP);
}

void loop() {
  int buttonState = digitalRead(Button_Pin);
  if (buttonState == LOW) {
    flowLeftToRight();
  } else {
    blinkOddToEven();
  }
}
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STEP 5: 
Continue:

void flowLeftToRight() {
  for (int i = 0; i < numLeds; i++) {
    digitalWrite(leds[i], HIGH);
    delay(100);
    digitalWrite(leds[i], LOW);
    delay(100);
  }
  delay(100);

  for (int i = numLeds - 1; i >= 0; i--) {
    digitalWrite(leds[i], HIGH);
    delay(100);
    digitalWrite(leds[i], LOW);
    delay(100);
  }
  delay(100);
}
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STEP 5: 
Continue:

void blinkOddToEven() {
  for (int j = 0; j < 2; j++) {
    for (int i = 0; i < numLeds; digitalWrite(leds[i], HIGH), i += 2);
    delay(150);
    for (int i = 0; i < numLeds; digitalWrite(leds[i], LOW), i += 2);
    for (int i = 1; i < numLeds; digitalWrite(leds[i], HIGH), i += 2);
    delay(150);
    for (int i = 1; i < numLeds; digitalWrite(leds[i], LOW), i += 2);
    delay(150);
  }
}
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STEP 6: 
Run the simulation



STEP 6: 
Please scan the QR Code below to see a simulation
video of the project



CONCLUSION: 
As shown in the video demonstration of
the simulation, the LED will run a flow of
light show for 2 different sequences
automatically. 1st sequence will play when
the button is pressed and when the button
is released, 2nd sequence will play.
Students are encourage to tinker with the
code and add some additional LEDs.



PROJECT V
LED RGB BLINK

COLOUR CHANGE
(AUTO)



HARDWARE
NEEDED

AMOUNT

RGB LED 1

Arduino UNO R3 1

Breadboard 1

200 Ohm Resistor 3

INPUT OUTPUT

NONE
RGB LED will blink 3 different
colours randomly with interval

or 1 seconds.

DIFFICULTY LEVEL BEGINNER



WHAT TO KNOW ABOUT RGB LED: 
They are two types of RGB LED:

Common Cathode
Common Anode

It comes 4 legs/pin. 1 for Red, 1 for Green, 1 Blue
and 1 for either Cathode (-) or Anode (+).
User can basically either create Red colour light, or
green coloured light or blue coloured light.
User can also create combination colour from two
or three of the basic light (Red, Green, Blue) to
make a whole new colour of light.
The combination of light is endless.



COMMON CATHODE RGB LED
In an RGB LED with a common cathode
configuration, the internal LEDs share a common
cathode connected to the external cathode lead.
To individually control each color, you must
provide a HIGH signal or connect to VCC for the
red, green, and blue leads, while connecting the
anode lead to the negative terminal of the power
supply.

COMMON CATHODE RGB LED
In an RGB LED with a common anode
configuration, the internal LEDs share a common
anode connected to the external anode lead. 
To individually control each color, you must
provide a LOW signal or ground for the red, green,
and blue leads, while connecting the anode lead to
the positive terminal of the power supply.



STEP 1: 
Arrange Arduino UNO and Breadboard as
below.
Insert an RGB LED into the breadboard with the.
Connect 200 Ohm resistor on each of the RGB
LED pin excluding the common pin.



STEP 2: 
Connect the RGB LED common pin to the -VE of
the breadboard.
Connect it to the GND of the Arduino board.



STEP 3: 
Connect the RGB LED pins to PIN 13, 12 and 11 on
the Arduino board.
Red pin to 12, Blue pin to 12 and Green pin to 11.



STEP 4: 
Insert the following code (next page) inside code
tab of Tinkercad project



STEP 4: 
The code as shown in previous page:

// Define pin numbers for R=Red, G=Green, and B=Blue LEDs
#define R 13
#define G 12
#define B 11

// Define RGB array with Red, Green, Blue, Yellow, Purple, and White
values
int rgb[] = {255, 0, 0,   // Red
             0, 255, 0,   // Green
             0, 0, 255,   // Blue
             255, 255, 0, // Yellow
             255, 0, 255, // Purple
             255, 255, 255}; // White

void setup() {
  // Set the pin modes to OUTPUT for RGB LEDs
  pinMode(R, OUTPUT);
  pinMode(G, OUTPUT);
  pinMode(B, OUTPUT);
}
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STEP 4: 
Continue:

void loop() {

  // Loop through the RGB array and set each color with a 100ms
interval
  for (int i = 0; i < 18; i += 3) {
    setColor(rgb[i], rgb[i + 1], rgb[i + 2]);
    delay(500);
  }
}

// Function to set RGB color
void setColor(int red, int green, int blue) {
  analogWrite(R, red);
  analogWrite(G, green);
  analogWrite(B, blue);
}
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STEP 5: 
Run the simulation



STEP 6: 
Please scan the QR Code below to see a simulation
video of the project



CONCLUSION: 
As shown in the video demonstration of
the simulation, the RGB LED will blink
colour from Red, Green, Blue, Purple,
Yellow and White. Students are encourage
to tinker with the code and add some
additional LEDs.



PROJECT VI
LED RGB BLINK

COLOUR CHANGE
(PUSH BUTTON)



HARDWARE
NEEDED

AMOUNT

RGB LED 1

Arduino UNO R3 1

Breadboard 1

200 Ohm Resistor 3

Push Button 1

INPUT OUTPUT

NONE
RGB LED will blink 3 different
colours randomly with interval

or 1 seconds.

DIFFICULTY LEVEL BEGINNER



WHAT TO KNOW ABOUT RGB LED: 
They are two types of RGB LED:

Common Cathode
Common Anode

It comes 4 legs/pin. 1 for Red, 1 for Green, 1 Blue
and 1 for either Cathode (-) or Anode (+).
User can basically either create Red colour light, or
green coloured light or blue coloured light.
User can also create combination colour from two
or three of the basic light (Red, Green, Blue) to
make a whole new colour of light.
The combination of light is endless.



COMMON CATHODE RGB LED
In an RGB LED with a common cathode
configuration, the internal LEDs share a common
cathode connected to the external cathode lead.
To individually control each color, you must
provide a HIGH signal or connect to VCC for the
red, green, and blue leads, while connecting the
anode lead to the negative terminal of the power
supply.

COMMON CATHODE RGB LED
In an RGB LED with a common anode
configuration, the internal LEDs share a common
anode connected to the external anode lead. 
To individually control each color, you must
provide a LOW signal or ground for the red, green,
and blue leads, while connecting the anode lead to
the positive terminal of the power supply.



STEP 1: 
Arrange Arduino UNO and Breadboard as
below.
Insert an RGB LED into the breadboard with the.
Connect 200 Ohm resistor on each of the RGB
LED pin excluding the common pin.
Add push button on the breadboard.



STEP 2: 
Connect the RGB LED common pin to the -VE of
the breadboard.
Connect push button to -VE of the breadboard.
Connect it to the GND of the Arduino board.



STEP 3: 
Connect the RGB LED pins to PIN 13, 12 and 11 on
the Arduino board.
Red pin to 12, Blue pin to 12 and Green pin to 11.
Connect push button to PIN 7 on the Arduino
board.



STEP 4: 
Insert the following code (next page) inside code
tab of Tinkercad project



STEP 4: 
The code as shown in previous page:

// Define pin numbers for R=Red, G=Green, and B=Blue LEDs
#define R 13
#define G 11
#define B 12

// Define the pin for the button
const int buttonPin = 7;

void setup() {
  // Set the pin modes to OUTPUT for RGB LEDs
  pinMode(R, OUTPUT);
  pinMode(G, OUTPUT);
  pinMode(B, OUTPUT);

  // Set button pin as INPUT_PULLUP; use internal pull-up resistor
  pinMode(buttonPin, INPUT_PULLUP);
}

void loop() {
  // Check if the button is pressed
  if (digitalRead(buttonPin) == LOW) {
    // If the button is pressed, toggle the color
    toggleColor();
    delay(500);  // Debounce delay to avoid multiple readings for a
single press
  }
}
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STEP 4: 
Continue:

// Function to toggle RGB color on and off
void toggleColor() {
  for (int i = 0; i < 10; ++i) {  // Blink 10 times
    // Generate random values for Red, Green, and Blue components
    int redValue = random(256);
    int greenValue = random(256);
    int blueValue = random(256);

    // Set RGB LED to the random color and make it blink
    analogWrite(R, redValue);
    analogWrite(G, greenValue);
    analogWrite(B, blueValue);

    delay(500);  // On time

    // Turn off the RGB LED
    analogWrite(R, 0);
    analogWrite(G, 0);
    analogWrite(B, 0);

    delay(500);  // Off time
  }
}
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STEP 5: 
Run the simulation



STEP 6: 
Please scan the QR Code below to see a simulation
video of the project



CONCLUSION: 
As shown in the video demonstration of
the simulation, the RGB LED will blink
random colour for ten times once the push
button was pressed. Students are
encourage to tinker with the code and add
some additional LEDs.
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