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https://processing.org/

int 13851n89tﬁaﬁb;{ // a name for the on-board LED
size (400, 400);

void se%%ﬁpﬁg(%SS);

pinMB%%%qgaﬁﬁﬂgl%%TPﬁ%o;O)7 // configure the pin for digital output
y }

void Y8 d5at() {
digi%ﬁﬁ%&k%%(l%%Pi%?uﬁ&éH)gous9%)%urn on the LED

deiay (1000); // wait one second (1000 milliseconds)
digitalWrite(ledPin, LOW); // turn off the LED
delay (1000); // wait one second

http://people.interactionivrea.org/n.barragan/thesis/thesis_low_res.pdf
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Credits

Originally started as a research project by Massimo Banzi, David Cuartielles, Tom Igoe, Gianluca Martino, and David Mellis
at the Interaction Design Institute of lvrea in the early 2000s, it builds upon the Processing project, a language for
learning how to code within the context of the visual arts developed by Casey Reas and Ben Fry as well as a thesis

project by Hernando Barragan about the Wiring board.

https://www.arduino.cc/en/Main/AboutUs


https://www.arduino.cc/en/Main/AboutUs

Reset Switch

USB Connector

USB Interface Chip
Crystal Oscillator

Voltage Regulator

Power Port

Components of an
Arduino board

o« h*om'?mﬂﬁﬂ
o~V
oxmu (M«-)ﬁ a2

Digital Pins

TXRX LEDs

Microcontroller

Analog Input Pins



Arduino Uno
board anatomy

Reset Switch Digital Pins
e Microcontroller unit (MCU) N—
R . TX RX LEDs
h 5 Tvtecfac Chip
e Power connector Crystal Oscillator ™=

Voltage Regulator Microcontroller

e USB connector

Power Port

Analog Input Pins



Arduino Uno
board anatomy

Reset Switch Digital Pins

 Microcontroller unit (MCU) e e

TXRX LEDs
USB Interface Chip

Crystal Oscillator

E
=

e Power connector

r9

A WY AR ERD (C = BADE BN XTALY

o olage Regulator Microcontroller

e USB connector

Analog Input Pins



Arduino Uno
board anatomy

Reset Switch Digital Pins

 Microcontroller unit (MCU) R e

TX RX LEDs

‘

E.:
:p

’
"

g Crystal Oscillator

e Power connector

r9

A WY AR ERD (C = BADE BN XTALY

Voltage Regulator Microcontroller

e USB connector

Power Port

Analog Input Pins



Arduino Uno
board anatomy

L, . Reset Switch G - ' B BB T hw;ﬂ;;“;m Digital Pins
* Analog and digital pins .. = el e (.,;.~,s:
. USB Connector
. TX RX LEDs
P PWM plnS e, USB Interface Chip
Cryst: Qgcillator
Microcontroller

() |2C, SPI, and UART Voltage Regulator -
communication pins Power Port

Analog Input Pins



Arduino Uno
board anatomy

 Analog and digital pins
e PWM pins

e |2C, SPI, and UART
communication pins

Reset Switch S EES.

USB Connector

USB Interface Chip
Crystal Oscillator

Voltage Regulator

Power Port

mw h@ﬂ?ﬁﬂﬂﬂ
r oAy

oxcmu. « ' DICITAL (md~) E § -

| N T N

Digital Pins

TX RX LEDs

Microcontroller

Analog Input Pins



Arduino Uno
board anatomy

 Analog and digital pins

e PWM pins  serem.

IIIII

e |2C, SPI, and UART
communication pins

-
~™
(75 ]
)
n
[+ ]
AREF
GND
33
2
3 ~11 |
K > ~ 30 1
- = 6
= é
o, PWM
¢ i Channels
i (2 |°°
™0
. ks



Arduino Uno

board anatomy
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Arduino Uno
board anatomy
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 Analog and digital pins
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Arduino Board Oscillator Frequency
Uno 16MHz
Nano 16MHz
MKR Wi-Fi 48MHz
Mega2560 16MHz

Due 84MHz




The Arduino IDE

VERIFY/UPLOAD SELECT BOARD & PORT OPEN SERIAL MONITOR

am AnalogReadSerial | Arduino IDE 2.0.0-rc9
SW.SW Arduino MKR WiFi 1010 . Ao

Q Analog R R LI
1 /%
2 AnalogReadSerial
(D)—
4 Reads an analog input on pin @, prints the result to the Serial Monitor.
5 : acentation is available using Serial Plotter (Tools > Serial Plotter menu).
O b LIBRARY MANAGER [fErsae potentiometer to pin A@, and the outside pins to +5V and ground.
7
<::::> 8 hig example code is in the public domain.
10 https://www.arduino.cc/en/Tutorial/BuiltInExamples/AnalogReadSerial
| 12

13 // the setup routine runs once when you press reset:
14  void setup() {

15 // 1initialize serial communication at 9600 bits per second:
16 Serial.begin(9600);
17}

18



Hello World!

vold setup() {
// 1nitialize serial communication at 9600 baud:
Serial .begin(9600);

)

void loop() {
// print "Hello, World!" to the serial monitor:
Serial .println("Hello, World!");

delay(1000); // wait for 1 second before repeating
h



Debugging and
Troubleshooting

vold setup() {
// 1nitialize serial communication at 9600 baud:
Serial .begin(9600);

¥

void loop() {
// print "Hello, World!" to the serial monitor:
Serial.printin(" Hello, World!");

delay(1000); // wait for 1 second before repeating
h



Debugging and
Troubleshooting

vold setup() {

h

// 1nitialize serial communication at 9600 baud:
Serial .begin(9600);

void loop() {

h

// print "Hello, World!" to the serial monitor:
Serial.println(" Hello, World!");
delay(1000); // wait for 1 second before repeating

File Edit Sketch Tools Help

Q e ¢ Arduino Uno v

sketch _jul25b.ino

1
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void setup() {

Serial.begin(9600);
}

void loop() {

Serial.println("Hello World!");
delay(10080);

}
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e Functions

e \/ariables

o Structure

Language

Sketch

loop() oint Constants
setup() ynstants
Control Structure

break INPUT _
continue

do...while !

else \

for

20t0 Family
if ation()
return ution()

switch...case

while
Further Syntax
#define (define)

#include (include)

/* */ (block comment)
// (single line comment)
; (semicolon)

{} (curly braces)

Arithmetic Operators

% (remainder)

* (multiplication)
+ (addition)

- (subtraction)

/ (division)

= (assignment operator)

N P PN PN

Comparison Operators

'= (not equal to)

< (less than)

<= (less than or equal to)
== (equal to)

> (greater than)

>= (greater than or equal t

Boolean Operators nt

| (logical not) ong
&& (logical and)

Il (logical or)

Pointer Access Operators  fiers Bytes

& (reference operator)

* (dereference operator) )
Bitwise Operators

& (bitwise and)

<< (bitshift left) )

>> (bitshift right) io

A (bitwise xor) )

| (bitwise or) nterrupts
~ (bitwise not) attachinterrupt()

Compound Operators nterrupt()
%= (compound remainder) ts

&= (compound bitwise and) ts()
*= (compound multiplication) rupts()
++ (increment) Jication
+= (compound addition)

-- (decrement)

-= (compound subtraction)

/= (compound division)

A= (compound bitwise xor) d

|= (compound bitwise or)

https://www.arduino.cc/reference/en/
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Accessing the pins

int ledPin = 13;
Int INPin = 7;
int val = 0O;

void setup() {
pinMode(ledPin, OUTPUT);
pinMode(inPin, INPUT);

§

void loop() {
val = digitalRead(inPin);
digitalWrite(ledPin, val);
}



Accessing the pins

int analogPin = A3;
int val = 0;

void setup() {
Serial.begin(9600);

5

void loop() {

val = analogRead(analogPin);
Serial.printIn(val);

§



Accessing the pins

int ledPin = 9;
int analogPin = 3;
int val = 0;

void setup() {
pinMode(ledPin, OUTPUT);
§

void loop() {
val = analogRead(analogPin);
analogWrite(ledPin, val / 4);

5



Blink

// Define the pin number
int ledPin = 13;

void setup() {
//' Set the LED pin as an output
pinMode(ledPin, OUTPUT);

¥

void loop() {
// Turn the LED on
digital Write(ledPin, HIGH);
// Watt for 1 second
delay(1000);
// Turn the LED off
digital Write(ledPin, LOW);
// Watit for another second
delay(1000);



Projects using Arduino

e Smart Home Devices
e Smart lighting system
e Smart Thermostat

e Home Security System



Projects using Arduino

 Environmental Monitoring
Systems

e Weather Station
e Air Quality Monitor

e Water Quality Monitor



Projects using Arduino

e |ndustrial Automation
e |nventory Control System
e Automated Irrigation System

e Conveyor Belt Controller



Projects using Arduino

 Personal Health Monitoring
e Fithess Tracker
e Blood Pressure Monitor

e Smart Pill Dispenser



Lecture outcomes

QUTCOME J*

e Using Arduino platform.
e Hello World! program. / \

N



