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PREFACE

THE EMBEDDED INTERNET
OF THINGS (I0T) COURSE
AT POLYTECHNIC HAS AN
ACCOMPANYING EBOOK
CONTAINING A
COLLECTION OF ARDUINO
PROJECTS. THE EBOOK IS
INTENDED TO GUIDE
STUDENTS THROUGH THE
CREATION OF THESE
PROJECTS USING
AUTODESK'S TINKERCAD
APPLICATION. THE
PRIMARY AIM OF THIS
RESOURCE IS TO
FAMILIARIZE STUDENTS
WITH THE DEVELOPMENT
OF ARDUINO PROJECTS
THROUGH SIMULATION
TOOLS.
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ARDUINO

WHAT IS ARDUINO
UNO

The Arduino Uno is a
widely embraced
microcontroller board.
It is favored for its
versatility and accessibility
in the realm of electronics.
Developed by Arduino, it
serves as an entry point for
novices and a reliable tool
for seasoned developers in
the maker community.

It features a user-friendly
USB interface, allowing
seamless connection to a
computer for programming
and power.

With a variety of
input/output pins, it
enables the interfacing of
sensors, actuators, and
other electronic
components.

y



Abundance of Resources:
With a vast array of tutorials,
libraries, and community
forums available, the
Arduino Uno R3 provides
ample support for users at

™

ARDUINO

every skill level.

WHY ARDUINO
UNO

e

A

Open-Source
Nature: Both
its hardware
and software
are open
source,
encouraging
collaboration,
innovation, and
customization

Cross-Platform
Compatibility:
Its
compatibility
with various
operating
systems -
Windows, Mac,
and Linux -
makes it
accessible to a

within the
community.

Ease of Use: The Uno R3 is
renowned for its user-
friendly interface, making it
an excellent choice for
beginners diving into the
world of programming and
electronics.

EAN\\\\

Affordability:
Compared to
many other
microcontroller
platforms, the
Arduino Uno
R3 is cost-
effective,
allowing
enthusiasts to
experiment and
innovate
without a hefty
investment.

wide range of
users I
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AUTODESK

T
Em Tinkercad

TINKERCAD.COM

Tinkercad is an intuitive, browser-based 3D design and
modeling tool created to make the world of 3D printing and
CAD (Computer-Aided Design) accessible to everyone.

Launched in 2011, Tinkercad quickly gained popularity for its
user-friendly interface, making it easy for people with little
to no prior experience in CAD to design and create 3D
models.

The platform is not limited to 3D modeling; it also allows
users to simulate and create circuits through its Tinkercad
Circuits feature, enabling experimentation with electronics
virtually.

B \\\\\ y



https://www.tinkercad.com/

Beyond 3D
Modeling:

e Not confined to

3D modeling;
includes
Tinkercad
Circuits for
virtual
electronics
experiment.

e Allows users to

simulate and

create circuits

within the
platform.

e The simulation

includes
simulation of
Arduino Uno.

W AUTODESK
ClA Tinkercad

Precision Tools:

e |t provides tools for
accurate measurements,
alignment, and grouping
objects, simplifying the
design process.

A

WHY

® ©
TINKERCAD

Versatility and
Integration:

o Tinkercad's
versatility,
ease of use,
and
integration
with 3D
printing
services.

e Popular
among
educators,
hobbyists,
and
professionals
for accessible
yet powerful
design
capabilities.

EAN\\\\
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Simplicity In Design:

« Simple drag-and-drop method
with basic shapes and
geometric forms.

e Enables easy manipulation
and combination for crafting
designs.

.
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3D DESIGN
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CIRCUIT DESIGN

void setup()
{
pinMode (LED_BUILIIN, CUIPUI);

M M
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DIFFICULTY LEVEL BEGINNER
HARDWARE
NEEDED AMOUNT
. . 18
Single Coloured Light 1 Y 1

Emitting Diode (LED)

Arduino UNO R3 1
Breadboard 1
\ -~
200 Ohm Resistor 1 \QJ\
~
INPUT OUTPUT

LED Blinking With
NONE Intervals of 1 Seconds

10 \NN\\N Aé
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WHAT TO KNOW ABOUT LED:

Also known as Light Emitting Diode (LED)

* Two legs/points [1 Anode (+) & 1 Cathode (-)]

e The colour of an LED is determined by the material
used in the semiconducting element

¢ Most common colours (Red, Blue, Yellow, Orange,
Green, White)

e The more current is being supply, the brighter it is

e Without a resistor to reduce the current, the
shorter its lifespan will be

flat side

cathode (-)

short lead

A\ Aé

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

EANN\\\ Aé
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STEP 2:
e 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
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STEP 3:
e Connect the resistor to the Ground (GND) of the
Arduino UNO board

& .. - .. . .. - - o i
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STEP 4:

e Connect the anode leg of the LED to PIN 13 of the
Arduino UNO board

=
N T B SR - - TR EEERRARNANALEAR
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STEP 5:
* Insert the following code (next page) inside code
tab of Tinkercad project

Code P Start Simulation Send To

Text - 3+ & A- 1 (Arduino Uno R3) =

const int LED OUTPUT PIN = 13;
void setup() (

pinMode (LED_OUTFUT_PIN, OUTFUT);
f

void loop() {
digitalWrite (LED OUTPUT_PIN, HIGH);
delay (1000} ;
............. digitalWrite (LED_OUTPUT_PIN, LOW);
delay (1000);

recfeREARARARERR

Eﬂ Serial Monitor

ERAN\\\\ Aé
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STEP 5:
e 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);
delay(1000);
digitalWrite(LED_OUTPUT_PIN, LOW);
delay(1000);

EAN\\\\ Aé?
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STEP 6:
e Run the Simulation

- 00:00:02 Stop Simulation Send To

! > e 1(Arduino Uno R3) ~

..
..
.
E
.
.
.
. s
a s

const int LED_OUTBUT_PIN = 13;

[ RERRRER T
. TR void zetup() {
. reeren— pinMode (LED_OUTFUT_FIN, OUTE How the debugger works
! R 1
’ . 1. Add breakpoints by clicking on the
wvoid loop() { lin
= L : e numbers,
== TR digitalWrite (LED_OUTBUT_PIN, & [ h abl hil d
a Py delay(1000) . OUEYDVE.I'[ & variables while pause
.. veerenn digitalWrite (LED OUTBUT PIN, to see their value,
- ssaswwn
’e sessenm delay (1000) 7 3. Use the buttons above to resume
P EREARR simulation or step one line at a time.
[

GC® LNO)

ARDUIND

[T serial Monitor

ERANN\\\ Aé
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STEP 6:
¢ Please scan the QR Code below to see a simulation
video of the project
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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.

A Aé
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DIFFICULTY LEVEL BEGINNER
HARDWARE
N AMOUNT
: . R |
Single Coloured Light : 1 Y I
Emitting Diode (LED) \
Arduino UNO R3 1
Breadboard 1
\ -~
200 Ohm Resistor 1 \w\
\
Push Button 1 .
-0 0.
INPUT OUTPUT

LED Blinking When
Button Is Pressed

A\ Y

Button Pressed
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WHAT TO KNOW ABOUT LED:

Also known as Light Emitting Diode (LED)

* Two legs/points [1 Anode (+) & 1 Cathode (-)]

e The colour of an LED is determined by the material
used in the semiconducting element

¢ Most common colours (Red, Blue, Yellow, Orange,
Green, White)

e The more current is being supply, the brighter it is

e Without a resistor to reduce the current, the
shorter its lifespan will be

flat side

cathode (-)

short lead

A A\ Aé

anode (+)
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STEP 1:

e Arrange Arduino UNO and Breadboard as
below.

e Insert an LED into the breadboard with the
Anode (positive leg) on the left and the Cathode
(negative leg on the right).

Mmdl TYLIDa

1 1 | e
R BN WO ek
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W AUTODESK
KIE] Tinkercad
ARDUINO ML

STEP 2:

e 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.

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

EE
b e b S

HIDOTYNY

ONINaQuy ==
[

+ +
ddddddddd Eroot R BERRARANERREERER
I L I I I B
...... sty Eieeeiivive
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I I I e L =

-
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R I O A A O e
L % & & & § 8 8 8 8 8 8§ F R R R e e e
MR E R W R OFF R F R E A AR R E S e oD
~HA 4R el FIR IR R ERERERASANERRRR
I s s ssssnosansssnsnsasesssssmasns L
p TR I I TR ESSA AT TR EEESS TR TR +
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ARDUINO

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

-----------------------------

---------------------------

-----------------------------

-

-----------------

PANN\\\\ Aé
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STEP 5:
¢ Connect the anode leg of the LED to PIN 13 of the
Arduino UNO board
e Connect the button to PIN 7 of the Arduino UNO
board

EANNN\\ Aé
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STEP 6:

¢ Insert the following code (next page) inside code
tab of Tinkercad project

Code [ TR

Text - + AB\' 1

const int Led Pin = 13;
const int Button_Pin = 7;

void setup(}
{

pinMode (Led_Pin, QUTPUT) ;

pinMode (Butten_Pin, INPUT_PULLUP);
b

I woid loop()
{
¥ int digitalval = digitalRead(Button_Pin);
if (HIGH == digitalVal)
{
digitalWrite (Led Pin, LOW);
¥
else
{
digitalWrite (Led Pin,HIGH) ;
¥
'

EAANNN\\ Aé
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STEP 6:
e The code as shown in previous page:

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

void setup()
pinMode(Led_Pin,OUTPUT);

pinMode(Button_Pin,INPUT_PULLUP);
}

void loop()
1<

2

3

4

5

6

7

8

9

10

1

12 int digitalVval = digitalRead(Button_Pin);
13 if(HIGH == digitalVal)

14 {

15 digitalWrite(Led_Pin,LOW);

16

17 else

18

19 digitalWrite(Led_Pin,HIGH);
20
21

X
X

ERANN\\\\



Ol AUTODESK
ARDUINo @@ Tinkercad

STEP 7:
¢ Run the simulation

Code [ TR

Text - + ES\' 1

const int Led Pin = 13;
const int Button_Pin = 7;

void setup()
{

pinMode (Led_Pin, QUTPUT) ;

pinMode (Butten_Pin, INPUT_PULLUP);
¥

I woid loop()
{
¥ int digitalval = digitalRead(Button_Pin);
if (HIGH == digitalVal)
{
digitalWrite (Led Pin, LOW);
¥
else
{
digitalWrite (Led Pin,HIGH) ;
¥
'

EAN\\\\ Aé




) B0 AUTODESK
ARDUINo @@ Tinkercad

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




) B0 AUTODESK
ARDUINo @@ Tinkercad

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.

TR Aé
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DIFFICULTY LEVEL BEGINNER
HARDWARE
NEEDED AMOUNT
. . 18
Single Coloured Light 1 Y 1

Emitting Diode (LED)

Arduino UNO R3 1

Breadboard 1

200 Ohm Resistor 1
INPUT OUTPUT

LED Colour Start to Flow
NONE Automatically for 2 Different
Sequences

ERA\\\\\
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WHAT TO KNOW ABOUT LED:

Also known as Light Emitting Diode (LED)

* Two legs/points [1 Anode (+) & 1 Cathode (-)]

e The colour of an LED is determined by the material
used in the semiconducting element

¢ Most common colours (Red, Blue, Yellow, Orange,
Green, White)

e The more current is being supply, the brighter it is

e Without a resistor to reduce the current, the
shorter its lifespan will be

flat side

cathode (-)

short lead

AL Aé

anode (+)
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STEP 1:

e Arrange Arduino UNO and Breadboard as
below.

e Insert an LED into the breadboard with the
Anode (positive leg) on the left and the Cathode
(negative leg on the right).
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STEP 2:
e Connect the 200 Ohm resistor to the Anode of
the LED as shown.

i ARDUIND

ANALOG IN .

Qo
FEEEEEE
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STEP 3:
e Connect the Cathode of LED to -VE point of

breadboard.
e Then connect it to GND of the Arduino UNO.

aaaaaaaaaaaaaaa
ooooooooooooooo

abcde

---------------

AHALOG IN
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STEP 4:
e Connect the LEDs to PIN 13 to PIN 8 via the

resistors as shown.
e Make sure it connect to the resistor to control

the current going into the LEDs later on.

ooooooooooooo

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

Text - 2 & A~ 1(Arduino Uno R3) =
TR T - 12,
t numleds = &;
int sequenceCounter = 0
= aEmEnERg void sezupl) |
~ bttt §; &+ < mu=leds; panMode({ledafi++], CUZFUT));
. . I e 1
. . D
. . sessveve woid loopl)
T 1e I . Run the £4 L afe o te Lefs
L L flowlefrToRight() ;
= = trererery Run the se
4 4 e e e e blinkoddToEven() ;
D
sessssnsn rem
sssssveva saquanceounter
AANERRERR Incre=ent ac:
1
sl feslialfelfossssnnsnnnn I
- .. .. - . - . L I ) + word flowleds o
fas = 0; & < mumleds
digiealWrits (leds[1], HIGH);
" = v i
DIGITAL [FWM delay {500z
for [imt & ® nomleds = 1 {
UNC digitalWrite (leds[1],
womm ARDUINO deluy (30) -
nx - digitalWrite (leds[1), LOW);
delay(30);
HIgE), i
for (int L W 0p 1 « pumTeds; digitalWricve(leds[i], LOW), 1 +m 2)»
A i=1; 1 < pusleds; dig: Mzive (leds[1]. HIGE), 1 #= 2)
e 2

PRANN\\\ Aé
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STEP 5:

e The code as shown in previous page:

int leds[] = {13, 12, 11, 10, 9, 8};
int numLeds = 6;
int sequenceCounter = O;
void setup() {
for (int i = 0; i < numLeds; pinMode(leds[i++], OUTPUT));
}
void loop() {

flowLeftToRight();

blinkOddToEven();

sequenceCounter = (sequenceCounter + 1) % 3;

3
void flowLeftToRight() {

for (inti = 0; i < numLeds; i++) {
digitalWrite(leds[i], HIGH);
delay(50);
digitalWrite(leds[i], LOW);
delay(50);

}

delay(50);

for (inti = numLeds - 1; i >= 0; i--) {
digitalWrite(leds[i], HIGH);
delay(50);
digitalWrite(leds[i], LOW);
delay(50);

}

delay(50);

}

AUTODESK
Tinkercad
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STEP 5:
e Continue

40 void blinkOddToEven() {
for (intj=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);

PRANNN\\ Aé?
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ARDUINO

STEP 6:
e Run the simulation

T +
e . . =
cf+* * . &=
E2 K . . o
~=11 1 T =
= = |=
o mylmissssssssss s n
ofdsfldefidsfisfloflsscsrssnsnnssno
w » . s oo . FrTsAITERISTERTE W
a » - e b . sssssrsesere e
- . . e fiw . srsrrr s e e :
- - LR K " RERRRAARRRARS
. LOW) »
L | TV e ceccsscnnnnsyg! | daisg(30)y
. sfesfesiastants crv e «f. dalay(501;
for (inz i 1; 4= 07 i) |

digital¥zite (leds[i], HIGH);
delay {20}

digat
delay {30

LoW)

&e'_nrts i

woid blinkOddToEven
1440 {
mumleds; digitalWzite(leds[i], HIGH

musleds; digitalWzite(leds(i], LOW|

i aumleds; digitalWzite{leds[i], HIGH
delay{20);

fox 1i & < musleds; wite {leds[i], LOW

delay(s

»

T serial Monitor
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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.

AL Aé
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Emitting Diode (LED)

DIFFICULTY LEVEL BEGINNER
HARDWARE
NEEDED AMOUNT
. . ! '
Single Coloured Light 6 1 Y I

Arduino UNO R3

Breadboard

200 Ohm Resistor

Push Button

INPUT

OUTPUT

Button Pressed

2nd sequence of LED flow

1st sequence of LED flow
when button is pressed.

when button is released.

PANNN\\\
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WHAT TO KNOW ABOUT LED:

Also known as Light Emitting Diode (LED)

* Two legs/points [1 Anode (+) & 1 Cathode (-)]

e The colour of an LED is determined by the material
used in the semiconducting element

¢ Most common colours (Red, Blue, Yellow, Orange,
Green, White)

e The more current is being supply, the brighter it is

e Without a resistor to reduce the current, the
shorter its lifespan will be

flat side

cathode (-)

short lead

AL Aé

anode (+)
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STEP 1:

e Arrange Arduino UNO and Breadboard as
below.

e 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.

-
-
]
B e

i
DIGITAL [(FWH -}

CO® LUNO) _
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STEP 2:
e Connect the 200 Ohm resistor to the Anode of
the LED as shown.

EAN\\\\ Aé



400 AUTODESK
ARDUINo @@ Tinkercad

STEP 3:

e Connect the Cathode of LED to -VE point of
breadboard.

e Connect the button to -VE point of the
breadboard.

e Then connect it to GND of the Arduino UNO.

fghij

abcde

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

------------------------------

+ +
) . . . . sdbassnssssunnrse -
.

R R R R B O .
O O R B B B =
IR EEE R B B I =)

I.' I... I... 1. !. Lcnucp.'.. ------

glalale lg Ig o

2. 12 12 1. 1=. 15 e
o . . . . C I e o
R EEE EEE EEE EEE B bessssgagosswssn
u ne s e s s fafsswwss w
= sessfofoessween
L vewefofoewwon ™

®FERR
.

ERANN\\\\ Aé



W AUTODESK
KIE Tinkercad
ARDUINO HEILIL

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

P Start Simulation Send
Text - F 8 A- 1 (Arduine Uno R3)
ine lads(] = (13, 12, 11, 10, ¢ b
R E® R E T TR TR EEEEA R AN AR Ry | int mumieds = §;
const int Busten_Pin = 7;
- - o EEERERE wvoid setup() {
. . . e or (int 4 i ¢ memleds; pinMode(leda{i++], OUTRUT));
.. IR AR B e e e - pinMode (Button Fin, INEUT_PULLUE)
" BN B e e 1
. 2 e K s s s e e s
T sfrely . id lacpi) |
L 'S 'S nt buctenState = digicalRead (Butten Pin);
= = = if [buttonState oW)
- 1Sl = R flowlefeTeRighe ()7
b IR . sem ) eisw |
: b . e blinkSddToEven ) ;
. LR B . - LA
. - e . "' m K
- - ] L] L
L L] T ' L
.. "iiew . T
digasall;
delapi
delay
far = nunleds 1 L
digitalWrite (leds{s],
delay( i
digizalWzive (ledafs], LOW);
!
< nusleds; digitalWeive(leds[i], HIGH), 4 4
< numleds; (ledaf1], LOW), 1 +5
< numleds; digitalW (leds[1), HIGH), 1 4
< numLeds; digicalWrice (leds[i), LOW), 1 +u
1
r,
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STEP 5:
e 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 (inti = 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();
}
}

ERAN\\\\\ Aé?
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STEP 5:
e Continue:

19 void flowLeftToRight() {

20 for (inti=0;i < numLeds; i++) {

21 digitalWrite(leds[il, HIGH);

22 delay(100);

23 digitalWrite(leds[i]l, LOW);
delay(100);

}
delay(100);

for (inti = numLeds - 1;i >= 0; i--) {
digitalWrite(leds[il, HIGH);
delay(100);
digitalWrite(leds[i]l, LOW);
delay(100);

}
delay(100);
}
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STEP 5:
e Continue:

37 void blinkOddToEven() {
for (intj=0;j<2;j++) {
for (int i = O; i < numLeds; digitalWrite(leds[il, HIGH), i += 2);
delay(150);
for (int i = O; i < numLeds; digitalWrite(leds[i], LOW), i += 2);
for (int i = 1; i < numLeds; digitalWrite(leds[il, HIGH), i += 2);

delay(150);
for (inti = 1; i < numLeds; digitalWrite(leds[i], LOW), i += 2);
delay(150);
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STEP 6:
e Run the simulation

Se
L 1 (Arduino Uno R
1 int leds(] . 12, 11, 10, %, 8}
sesessssasaremeErERERE IR R e S int musLeds =
* e ol . e AR const int Buttom Pim = 7;
] SEERNAENIRERENR void zetup() {
- . R for (ims 4 = 0 4 < nusleds; picHode (leds(i++], CUTEUI));
. . R pindode (Buccon Pim, INPUT_FULLUR) !
= . o O A 1
e . sessssane e RO
o - TP FFLIYEYIEYYYY YN V:-\dlcoP‘J{
. ins pattenState = SigitalRes \_Pial;
. 1f (butconscate =m LOW) |
3 . e £lawle fEToRight )5
8 . se s s g g ee s e a e ) alae |
- . svsslolersenea  BlinkOddToBven ()
5 . sessfefeseenca )
o . - - - L ) !
= EENE HE R R void flaulafeToRighed) |
| for (imt i 1 1 € numbeds; i++} |
S e R R SagisaiWiesse (iedali), AIGH);
| + 23 delay(189
digitalWrite (leds[1], LOW);
dalay|

&ela;—r. o

for (imt 1 = numleds = 1; 1

e T
DIGITAL [PWM

o)

ARDUINO dalayl
}

teileds[i], LOW):
delay(

void blinkoddTcEveni) |
int 2= 0; 3 < 2; 3+ {
i < mumLeds; digitalW=ite(leds[i], HIoE), 4

i < pumleds; digivelWsite(leds[i], LW}, &
i < pumleds; digitalWrice(leds[i}], w1cE), i

i < pu=leds; digitalWrice(leds[i], LOW), 1
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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.
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LED RGB BLINK
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(AUTO)

EAN\\\\



GO0 AUTODESK
ARDUINo @@ Tinkercad

DIFFICULTY LEVEL BEGINNER
HARDWARE
NEEDED AMOUNT
RGB LED 1
Arduino UNO R3 1
Breadboard 1
200 Ohm Resistor 3
INPUT OUTPUT
RGB LED will blink 3 different
NONE colours randomly with interval
or 1 seconds.
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WHAT TO KNOW ABOUT RGB LED:

e They are two types of RGB LED:

o Common Cathode
o Common Anode

e |t comes 4 legs/pin. 1 for Red, 1 for Green, 1 Blue
and 1 for either Cathode (-) or Anode (+).

e User can basically either create Red colour light, or
green coloured light or blue coloured light.

e 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.

e The combination of light is endless.

P AL Aé



@00 AUTODESK
ARDUINo @@ Tinkercad

COMMON CATHODE RGB LED

e In an RGB LED with a common cathode
configuration, the internal LEDs share a common
cathode connected to the external cathode lead.

e 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

e In an RGB LED with a common anode
configuration, the internal LEDs share a common
anode connected to the external anode lead.

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

STEP 2

=
-
-
-
-
-
-
-
-
-
-
®
I
I I T
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A
Li
T
]

&
"
.
.
.
-
" e
R

Connect it to the GND of the Arduino board.

the breadboard.
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STEP 3:

e Connect the RGB LED pins to PIN 13,12 and 11 on

the Arduino board.

e Red pin to 12, Blue pin to 12 and Green pin to 11.
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STEP 4:
¢ Insert the following code (next page) inside code
tab of Tinkercad project

I Start Simulation Send To

Text - & = N:"-.‘ 1 {Arduino Uno R3] =

R R R R R R

pinMede (B, OUTFUT);
1

woid loopl) |
Loop t

3
+ 1], zgbli * 21}s

wodi green, int bluel |
analogWrite(R, red);
analagirits (S, green);
analaghzited(B, blus);
1
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STEP 4:
e The code as shown in previous page:

#define R 13
#define G 12
#define B 11

int rgb[1 = {255, 0, O,
0, 255, O,
0, 0, 255,
255, 255, 0,
255, 0, 255,
255, 255, 255);

OCON OUDhKWN-

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:
e Continue:

void loop() {

interval
for(inti=0;i<18;i+=3) {
setColor(rgbl[il, rgb[i + 1], rgb[i + 2]);
delay(500);
}
}

void setColor(int red, int green, int blue) {
analogWrite(R, red);
analogWrite(G, green);
analogWrite(B, blue);

}
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STEP 5:
e Run the simulation

op Simulation

| 1 (Arduine Unoy

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

et Nl o
R -
DR =
TEE -
e -

. . o
. . -
5 b = pinMade (R, CUTEUT);
. - - panMade (G, CUTH
- - pindode (B, OUTF
1

.. - !
e vasd lacp() |

+ 7 , R -

s a d et e
\ 2 for tamb; < if; 2 tm3) [
setColez{cgbli], zgbli + 1], =gbli + 2]);

dalay(500);

Teen, int blue) |

analoghrite (&, red);
analagieite (S, green);
amalogirite(®, blue):

1
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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.
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LED RGB BLINK
COLOUR CHANGE
(PUSH BUTTON)
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DIFFICULTY LEVEL BEGINNER
HARDWARE
NEEDED AMOUNT
RGB LED 1

Arduino UNO R3

Breadboard

200 Ohm Resistor

1 []
o _o
Push Button 1 .
o~ e
] I
INPUT OUTPUT
RGB LED will blink 3 different
NONE colours randomly with interval

or 1 seconds.
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WHAT TO KNOW ABOUT RGB LED:

e They are two types of RGB LED:

o Common Cathode
o Common Anode

e |t comes 4 legs/pin. 1 for Red, 1 for Green, 1 Blue
and 1 for either Cathode (-) or Anode (+).

e User can basically either create Red colour light, or
green coloured light or blue coloured light.

e 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.

e The combination of light is endless.
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COMMON CATHODE RGB LED

e In an RGB LED with a common cathode
configuration, the internal LEDs share a common
cathode connected to the external cathode lead.

e 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

e In an RGB LED with a common anode
configuration, the internal LEDs share a common
anode connected to the external anode lead.

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

ANALOG IN
O = .n.
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STEP 2:
e Connect the RGB LED common pin to the -VE of
the breadboard.
e Connect push button to -VE of the breadboard.
e Connect it to the GND of the Arduino board.
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STEP 3:
e Connect the RGB LED pins to PIN 13,12 and 11 on
the Arduino board.
e Red pin to 12, Blue pin to 12 and Green pin to 11.
e Connect push button to PIN 7 on the Arduino

board.
I S % 9 9 9 FFBFRFPPBFADCAFORETTOT R !
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STEP 4:
¢ Insert the following code (next page) inside code
tab of Tinkercad project

Text - * @ A~ 1(Arduine Uno R3) =
- L - = LR L
. ssassassmER A B R E .
+
= & ERR L
. . wew » e —
e ‘e yew ree—
EEEE e w Iy ool petanl
TR vew sv e .'c‘_:\:f:..r_r:;
R e . o= Pl,ﬁ'maeﬂ'
panMaode (G,
e aa T tre e pineda (5, oUT
. sepgrgarenw EEE _—
- .. - ... - .. e e ase
. N N R ‘F="-"€=¢=Ch
. sefofovnan wewm 1
= e fedeRRAR ES
woid loop ()
. D TER Check if the but
. IR R - 5 ead (butte,
n i3 p
s
- e :
TR
d CIGITAL (PWM =) B &
e e void toggle
O UNO fep Iin
s ARDUINOD
256 ;
blue¥alue ® zando=(258)
L z = ar
redvalue) ;
. greenValue);
blusvalue);
Manitor -
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STEP 4:

e The code as shown in previous page:

#tdefine R 13
#tdefine G 11
#define B 12

const int buttonPin = 7;
void setup() {
pinMode(R, OUTPUT);

pinMode(G, OUTPUT);
pinMode(B, OUTPUT);

pinMode(buttonPin, INPUT_PULLUP);
}

void loop() {
if (digitalRead(buttonPin) == LOW) {

toggleColor();
delay(500);

}
3
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STEP 4:
e Continue:

28

29 void toggleColor() {

30 for(inti=0;i<10; ++i) {

31 ts
32 int redValue = random(256);

33 int greenValue = random(256);

34 int blueValue = random(256);

37 analogWrite(R, redValue);
38 analogWrite(G, greenValue);
39 analogWrite(B, blueValue);

41  delay(500);
44  analogWrite(R, 0);

45 analogWrite(G, 0);
46  analogWrite(B, 0);

48 delay(500);
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STEP 5:
e Run the simulation

@ [ I

T 1 {Arduine Uno A

.
.
M
.
.
.
.
.
.
.

+ #de.

Define

const int

waid setupi)

e
"TEEEL
IR
e s e en
s s wen
s s e en
EEEEL]

CUTEUT);
rMode (B, CUTPUT);

" . Tesss s ar e ey
. Frgpegr e s a e D
.- .. - . - LR R B Jet st as I
.- ssffefesasnnrnnssns prrdicde (butzonFin, INF
. csfloefecssnnrnansnn 1
- e gt PRAARARARARASR
woid loopd) {
. . LR - ! Check if the & is pressed
= = == = . a1Rzad (buttanPin)
he bu
\ 2 coggleColoz(h:

delay{500) ; D

.0

e
gresnValos = ramdem(2%6);
t bluevalue = random(256);

Sen
analoghzite (R,
anslegizite (3,
analoghrite (8,

e lay{500

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