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Introduction to
Arduino use
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What is Arduino? (1/4)

Arduino’s Word means
3 things

21/05/19  Laborator io Tecnolog ie Biomediche



(2/4)
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What is Arduino? (3/4)

* Integrated Development Environment

sietch_aor10a | Arduno 1.8.5
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What is Arduino? (4/4)

A community and a development philosophy
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Arduino Hardware (1/5)

* Entry Level

— O Au:.min. LNO

ARDUINO ESPLORA S ARDUING MICRO
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Arduino Hardware (2/5)

* Enhanced Features
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3/5)

(

* In this course we will use Arduino DUE

ino Hardware
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Arduino Hardware (4/5

* Technical Specification

Operating Voltage

Input Voltage (recommended)
Input Voltage (limits)

Digital I/O Pins

Analog Input Pins

Analog Output Pins

Total DC Output Current on all /0 lines
DC Current for 3.3V Pin

DC Current for 5V Pin

Flash Memory

SRAM

Clock Speed

Length

Width

Weight

3.3V

7-12V

6-16V

54 (of which 12 provide PWM output)
12

2 (DAC)

130 mA

800 mA

800 mA

512 KB all available for the user applications
96 KB (two banks: 64KB and 32KB)

84 MHz

101.52 mm

53.3 mm

36¢g
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Arduino Hardware (5/5

* Fundamental Parts
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Arduino DUE Pin Mapping
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Terminology

e sketch

* Is the program that you write and run on the Arduino
board

* pin
* Input and output connectors
* digital

* It means that it can only take two values: HIGH or LOW,
in another way ON/OFF or O/1

* analog
 When the values are continuous (infinite)
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The Software (1/2)

° k=l Bink | Aduno 1.8.5

_

e Similar to a text
editor;

* You can write,
visualize and verify

5
¥

* You can upload the
sketch on your
board. | i
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The Software (2/2)

CLARIFICATION

During these lessons to indicate the software
development environment, we will use:

software Arduino
Or with the same means:
IDE

IDE means: Integrated Development Enviroment,
in italiano: ambiente di sviluppo integrato per la
realizzazione di programmi.
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Software Installation

HOME STORE SOFTWARE EDU RESOURCES COMMUNITY MNELP Q . SICN IN

Windows irntatier, for Windows XP and up
Windows 737 fie for non adesn intall
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Communication with Arduino

* Launch the Arduino IDE (double click)

©.0,
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Arduino Program Development

e Based on C++ without 80% of the instructions.
* A handful of new commands.
* Programs are called 'sketches’.

Sketches need two functions:
* void setup( )
* void loop( )

setup( ) runs first and once.

loop( ) runs over and over, until power is lost or a new
sketch is loaded.
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Parts of the IDE main screen

rg 'j&oé'a'l'“m@"'os;z' _"';:,'n'é Name of current sketch
| Fle Edt Skerch Teok Help <« Main menus

< Action buttons/icons

. Verify (AKA compile)

. Upload (send to Arduino)
. Start a new sketch

[¥] Open a sketch (from a file)

. Save current sketch (to a file)

. Open Serial Monitor window
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Programming

Development Cycle

Compile: Compile means to translate the sketch into machine language,
also known as object code

Run: Arduino sketch is executed as soon as terminates the step of
uploading on the board

21/05/19 Laboratorio Tecnologie Biomediche 66



Flow diagram
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Flow diagram

blocco iniziale blocco finale

( Inizio > blocco decisionale o test
l Fine

blocco di /O blocco di elaborazione
l VERO
: . FALSO
Leggi/scrivi x Xo=x+1

' '
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The structure of Arduino Sketch
(1/2)

r — e

g - BareMinimum | Arduine 1.05-12 --O
| Fle Edt Skesch Teoks Hel

UaraMrurmm §
|

(4 seltpl) -~

woid locp ()

21/05/19 Laboratorio Tecnologie Biomediche



The structure of Arduino Sketch
(2/2)

* The first one is “setup()”. Anything you put in this function
will be executed by the Arduino just once when the
program starts.

* The second one is “loop()”. Once the Arduino finishes with
the code in the setup()function, it will move into loop(),
and it will continue running it in a loop, again and again,
until you reset it or cut off the power.
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Arduino specific function

* pinMode(pin, mode)

* Configures a digital pin to read (input) or write (output) a digital value

 digitalWrite(pin, value)
* Writes the digital value (HIGH or LOW) to a pin set for output

 digitalRead(pin)
* Reads a digital value (HIGH or LOW) on a pin set for input

* analog versions of above
* analogRead's range is 0 to 1023 (for Arduino Uno)
* The Due and the Zero have 12-bit ADC capabilities that can be accessed by changing the resolution to
12. This will return values from analogRead() between 0 and 4095.
e serial commands

* print, println, write, delay

e Other example

https://www.arduino.cc/en/Reference/HomePage
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Arduino Sketch Example

* Numerous
sample
sketches are
included in
the compiler

* Located
under File,
Examples

Arduino Modifica Skatch Strumenti  Aiuto

02.Digital
03 Analog

04 .Communicasion
06.Control
06.Sensors

07 Display
0B8.Strings

0oo.USH
10.Starterkit
ArduinoiSP

EEPROM
Esplora
Ethernet
Firmata

GSM
UgquidCrystal
Aobot Controd
Robot Mator
S0

Servo
SoftwareSerial
s

Stepper

TFT

Wi

Wire

Oigital_infraced_Temperature_Sensor MLXBSO06 1 5-master
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V1.V VY.V VYV VNV VY Y

AnaiogReadSerial
BareMinmum
DigitalReadSerial

Fade

ReadAnalogVoltage
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First exercise:
turn on a LED if there is
no light
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Photoresistor with LED

What are we going to use?
* Arduino DUE r'
* Breadboard

* USB Cable

* LED

* Photoresistor

* 10k Q2 resistance
* 220 Q2 resistance
 cables




How to connect components

LED ///’ Photoresistor é’
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Find a datasheet



How to connect components
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Arduino sketch

1e8=23; ied sEacted €

T photoresissor:

All variables must be declared before they can be used. Declaring a variable means:
* define the type of value that can assume: int, long,float, etc ...
* assigh a name

e and optionally assign an initial value.



Arduino sketch

/S defisw varliables

iat led=13: '/ led S5tsacted O Algital pin 13
ins photoresissorn:

12 setcpdl) |

PANMOSe {30d, DUTFUT): /7 4nitialise Algital 2io 49 40 cutpat

Serial.begin(9€00);

Setup routine runs only ONCE when press reset

Identifies where the
instruction ends

Identifies a block of
instructions

Serial.begin();
Sets the data rate in bits per second
(baud) for serial data transmission. So
basically we are going to transfer 9600
bits per second to the computer.




Arduino sketch

photoresistor=analogiRead (0); // tead the value given by photoresistor (analog pin AOD)

Serial . printin(photoresjscor); // prints on the seszial monitor analog valuss from the ghotoresisto:s

Lf (photoresistor<«400) | // threashold value below which I want the led to light up
ligitalWrite(led, HIOH); // turn on led

CPET Y|

igitalWrite(led, LON); // turn off led .
. Loop routine runs over and over

ielay(230); J/ repeat reading every 250 ma»
J

)

Syntax
if (conditionl) {

}
If/else structure else if (condition2)

} ) |

else {

}



Arduino sketch




