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Arduino — Zvanicna definicija

* Uzeto sa zvanicnog web sajta (arduino.cc):

Arduino je open-source elektronska prototipna
platforma zasnovana na fleksibilnom, jednostavnom
za upotrebu, hardveru i softveru.

Namijenjen je dizajnerima, hobistima, i svima

drugima koji su zainteresovani za kreiranje
interaktivnih objekata i okruzenja.
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/Zasto Arduino?

* Bez obzira na razlog, Arduino platforma je postala de-
fakto standard.

—Postoji puno realizovanih, dostupnih, projekta koji koriste arduino
platformu.

* Tezi ravnotezi izmedu jednostavnosti upotrebe i
korisnosti.

—Programski jezici se uglavhom vide kao glavna poteskoca.
—Arduino C je znacajno uprostena verzija C++.

* Nije skup.
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Sto je mikrokontroler?

Microprocessor,

~<J Microcontroller

« Mali kompjuter u jednom Cipu
Sadrzi procesor, memoriju, i ulaze/izlaze
« Tipicno je ,ugraden" unutar nekih uredaja i kontrolise njihov rad
» Mikrokontroler je Cesto mali i jeftin. prof. dr Nedeljko Lekié, Prof. dr Zoran Mijanovie




Sto je mikrokontroler?
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Sto je razlika izmedu ‘Digital Input’ i ‘Analog Input’?
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Mikrokontroleri — definicija

Programeri rade u virtuelnom svijetu.
Uredaji rade u fiziCkom svijetu.

Kako povezati vituelni i fiziCki svijet?
Uvedite mikrokontroler.

Mikrokontroler je u osnovi mali raCunar koji posjeduje
programabilne ulaze i izlaze opste namjene.

Ulazi mogu biti upravljani od strane fiziCkog okruzenja dok
izlazi mogu upravljati fiziCkim okruzenjem.
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Sto je razvojna ploda?

-« Stampana mati¢na
ploca dizajnirana da
olaksa rad sa
mikrokontrolerom

* Razvojna ploca tipicno ukljucuje:
* napojno kolo;
* programerski interfejs;
* Lako dostupne ulazno/izlazne pinove.
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Tipovi Arduino-a

e Vise razlicitih verzija
—Broj ulaznih/izlaznih kanala
—Oblik (gabariti)
—Procesorska snaga

* Leonardo
* Due

* Micro

* LilyPad

* Esplora

* Uno
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Leonardo

* U poredenju sa Uno, malo unapijedjen.

* Koristi ATmega32u4 mikrokontroler koji ima
ugradenu USB komunikaciju

= Nema potrebe za

dodatnim R % LEONARDO -

mikrokontrolerom Y ARDUINO

uMoze se prikazati PC-u kao
mis ili tastatura

NN
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Due

* Mnogo brzi procesor, mnogo vise pinova
* Radina 3.3 volta
* |zgledom slican Mega
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Micro

e Kad je veli¢ina vazna: Micro, Nano, Mini
e UkljuCuju sve funkcionalnosti Leonardo-a
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LilyPad

LilyPad je pogodan za primjenu na odjedi.
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Esplora

e Game controller

e Sadrzi dzojstik, Cetiri tastera, linearni poteciometar
(kliza€), mikrofon, svjetlosni senzor, senzor
temperature, tro-osni akceleromatar.

* Nema standardi set 10 pinova.
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Mega

* U poredenju sa Uno, Mega:

—Mnogo vise komunikacionih pinova
—Vise memorije
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Arduino Uno

* Pinovi su grupisani u 3 grupe:
—14 digitalnih pinova
—6 analognih pinova
—Napajanje
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Arduino Uno razvojna ploca

Pin D13 LED
Tx/Rx LEDs

USB to senal IC
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PC[0..6]

ADC[6..7]

ATmega328 unutrasnja architectura

(PCINT14/RESET) PCsé [}
(PCINT16/RXD) PDO []
(PCINT17/TXD) PD1 []
(PCINT18/INTO) PD2 []

(PCINT19/0C2B/INT1) PD3 []
(PCINT20/XCK/TO) PD4 []
vcc O

GND [
(PCINT6/XTAL1/TOSC1) PB6 []
(PCINT7/XTAL2/TOSC2) PB7 [
(PCINT21/0OCOB/T1) PD5 []
(PCINT22/OCOA/AINO) PDs6 L]
(PCINT23/AIN1) PD7 []
(PCINTO/CLKCO/ICP1) PBO []

o ~N O Ok~ WN =

©

|1 PC5 (ADC5/SCL/PCINT13)
| 1 PC4 (ADC4/SDA/PCINT12)
| 1 PC3 (ADC3/PCINT11)

|1 PC2 (ADC2/PCINT10)

| 1 PC1 (ADC1/PCINT9)

| 1 PCO (ADCO/PCINTS8)

| 1 GND

| | AREF

| ] AVCC

| | PB5 (SCK/PCINT5)

| 1 PB4 (MISO/PCINT4)

| | PB3 (MOSI/OC2A/PCINT3)
] PB2 (SS/OC1B/PCINT2)

| 1 PB1 (OC1A/PCINT1)

ATmega328 data sheet pp. 2, 5
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ATmega328 karakteristike

Features

* High Performance, Low Power AVR® 8-Bit Microcontroller Special Microcontroller Features
* Advanced RISC Architecture — Power-on Reset and Programmable Brown-out Detection
— 131 Powerful Instructions — Most Single Clock Cycle Execution - Internal Calibrated Oscillator
— 32 x 8 General Purpose Working Registers - External and Internal Interrupt Sources
— Fully Static Operation — Six Sleep Modes: Idle, ADC Noise Reduction, Power-save, Power-down, Standby,
— Up to 20 MIPS Throughput at 20 MHz and Extended Standby
~ On-chip 2-cycle Multiplier v a;.: :rf:‘:::lﬁ-ne;able IO Lines
* High Endurance Non-volatile Memory Segments — 28-pin PDIP, 32-lead TQFP, 28-pad QFN/MLF and 32-pad QFN/MLF
- 4/8/16/32K Bytes of In-System Self-Programmable Flash program memory Operating Voltage:
— 256/512/512/1K Bytes EEPROM —1.8-5.5V
— 512/1K/AK/2K Bytes Internal SRAM Temperature Range:
— Write/Erase Cycles: 10,000 Flash/100,000 EEPROM — -40°C to 85°C
— Data retention: 20 years at 85°C/100 years at 25°C'" Speed Grade:
— Optional Boot Code Section with Independent Lock Bits - 0-4MHz@1.8-5.5V,0-10 MHz@2.7 - 5.5.V, 0 - 20 MHz @ 4.5 - 5.5V
In-System Programming by On-chip Boot Program Power Consumption at 1 MHz, 1.8V, 25°C
True Read-While-Write Operation — Active Mode: 0.2 mA
- Programming Lock for Software Security - Power-down Mode: 0.1 pA
* Peripheral Features — Power-save Mode: 0.75 pA (Including 32 kHz RTC)
— Two 8-bit Timer/Counters with Separate Prescaler and Compare Mode
— One 16-bit Timer/Counter with Separate Prescaler, Compare Mode, and Capture
Mode
- Real Time Counter with Separate Oscillator
— Six PWM Channels
— 8-channel 10-bit ADC in TQFP and QFN/MLF package
Temperature Measurement
— 6-channel 10-bit ADC in PDIP Package
Temperature Measurement
- Programmable Serial USART ATmega328 data sheet p. 1
— Master/Slave SPI Serial Interface
— Byte-oriented 2-wire Serial Interface (Philips 12C compatible)
— Programmable Watchdog Timer with Separate On-chip Oscillator
— On-chip Analog Comparator
— Interrupt and Wake-up on Pin Change

http://ww1.microchip.com/downloads/en/devicedoc/doc2467.pdf
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Arduino Uno — elektricha sema
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ATmega328 Microcontroller

Naziv pina \\
(PCINT14/RESET) PCé6 []

(PCINT16/RXD) PDO L

(PCINT17/TXD) PD1 [

(PCINT18/INTO) PD2 ]

(PCINT19/0C2B/INT1) PD3 [

(PCINT20/XCK/TQ) PD4 L[]

Specialne vee L
funkcije _\ GND L
(PCINT6/XTAL1/TOSC1) PB6 [
(PCINT7/XTAL2/TOSC2) PB7 [}
(PCINT21/0C0B/T1) PD5 [
(PCINT22/OCO0A/AINO) PD6 [
(PCINT23/AIN1) PD7 [
(PCINTO/CLKC/ICP1) PBO [

o N O Ol B WON =

Y S (e
A~ LD = O

ﬁ Broj pina

| 1 PC5 (ADC5/SCL/PCINT13)
| | PC4 (ADC4/SDA/PCINT12)
| ] PC3 (ADCS3/PCINT11)

| ] PC2 (ADC2/PCINT10)

[ 1 PC1 (ADC1/PCINT9)

| | PCO (ADCO/PCINTS)

| 1| GND

| | AREF

[ 1 AVCC

| 1 PB5 (SCK/PCINTS5)

1 PB4 (MISO/PCINT4)

| | PB3 (MOSI/OC2A/PCINT3)

| 1 PB2 (SS/OC1B/PCINT2)
| 1 PB1 (OC1A/PCINT1)
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Source:http://www.atmel.com/dyn/products/product_card.asp?PN=ATmega328P




Absolutni maximumi

s *NOTICE:| Stresses beyond those listed under “Absolute
*

28.1 Absolute Maximum Ratings Maximum Ratings” may cause permanent dam-

age to the device. This is a stress rating only and
Operating Temperature -55°C to +125°C | functional operation of the device at these or
other conditions beyond those indicated in the
Storage Temperature -65°C to +150°C | operational sections of this specification is not
implied. Exposure to absolute maximum rating
Voltage on any Pin except RESET conditions for extended periods may affect

with respect to Ground 0.5V to Ve+0.5V | | device reliability.

Voltage on RESET with respect to Ground......-0.5V to +13.0V

Maximum Operating Voltage : [

DC Current per [/O Pin

DC Current V¢ and GND Pins 200.0 mA

ATmega328 data sheet p. 316

Prof. dr Nedeljko Leki¢, Prof. dr Zoran Mijanovic¢




Kako startovati?

Posjetite: http://arduino.cc/en/Guide/HomePage

Preuzmite & instalirajte Arduino environment (IDE)
Povezite plocu sa racunarom pomocu USB kabla
Ako je potrebno, instalirajte dodatne drajvere
Pokrenite Arduino IDE

Selektujte razvojnu plocu

Selektujte serijski port

Otvorite blink primjer

1.
2.
3.
4.
5.
6.
7.
8.

Upisite program u razvojnu plocu

9. Pisanje vlastitog programa

10. Nerviranje/Debagiranje/Primoravanje da radi

11. Odusevljenje i neposredno zapocinjanje novog projekta
12. (spavanje samo kad se mora)
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Arduino IDE

| ile Edit Sketch Tools Help

This example code is in the public domain.

modified 8 May 2014
by Scott Fitzgerald
*

UNOS PROGRAMA/TISPRAVKA PROSTOR

S4 the setup function runs once when you press reset or powsr the board
vold setup() {

S/ initialize digital pin 13 as an output.

pintodes (13, OUTPUT);

J4 the leoop function runs over and over again forever

wold loop() {
digitalWrite (13, HIGH): J/ turn the LED on (HIGH is the woltage lewel
delayilooo) S/ wait for a second
digitalWrite (13, LOW); /7 turn the LED off by making the woltage LOW
delayiloog) ; S/ wait for a second

Arduing L

Pogledajte: http://arduino.cc/en/Guide/Environment
za vise informacija

Prof. dr Nedeljko Leki¢, Prof. dr Zoran Mijanovic¢




Odaberite serijski port i plocu

2@ sketch_janiZa | Arduino 1.0
File Edit Sketch |Tooks Help
Auko Format Ctri+T
Archive Sketch
sketch_jant2a Fix Encoding & Reload
Setial Monikor Chrl+-Shift+M

Board

Programmer
Burn Bootloader

Arduine Duemilan

sketch_nov0ds

Auto Format Crl+T
Archive Sketch

Fix Encoding & Reload

Serial Monitor Ctrl+Shift+M

Board Arduino Uno
Serial Port Arduino Duemilanove w/ ATmega328
Arduine Diecimila or Duemilanove w/ ATmegal 68

Arduino Nano w/ ATrmega328

Programmer

Burn Bootloader

Arduino Nano w/ ATmegal68

Arduino Mega 2560 or Mega ADK

Arduino Mega (ATmegal 280)

Arduine Leonardo

Arduino Mini w/ ATmega328

Arduino Mini w/ ATmegal68

Arduino Ethernet

Arduino Fio

Arduino BT w/ ATmega328

Arduino BT w/ ATmegal68

LilyPad Arduino w/ ATrmega328

LilyPad Arduino w/ ATrmegal68

Arduino Pro or Pro Mini (5V, 16 MHz) w/ ATmega328
Arduino Pro or Pro Mini (5V, 16 MHz) w/ ATmegalb8
Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmega328
Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmegal68
Arduino NG or older w/ ATmegal68

Arduino NG or older w/ ATmega8
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Razvoj Arduino programa

Zasnovan na C++ bez 80% komand..
Pregrst novih komandi.
Programi se nazivaju 'sketches' (skecCevi, skice) .

SkecCevi obevezno sadrze dvije funkcije:
—void setup( )
—void loop( )

setup( ) se pokrece prvi i samo jedanput.

loop( ) se pokrece neprestano, dok se ne iskljuc€i napajanjeili se
ne ucita novi skec.
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Arduino C

* Arduino skecevi uglavnom upravljaju pinovima na arduino
ploci.

* Arduino skecevi su uvijek petlja.
—void loop( ) {} je isto Sto i while(1) { }
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Arduino tajming

* delay (ms)
Pauza nekoliko millisekundi

* delayMicroseconds (us)

Pauza nekoliko mikrosekundi

e Vise komandi: arduino.cc/en/Reference/HomePage
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Osobine kompajlera

L : v S vk e I ==
* Brojnijednostavni skecCevi

su ukljuceni u kompajler

Nalaze se pod opcijom File, o

Turns on an LED on for one second, then off for one second, repeatedly.

Exa m pIeS Thiz example code is in the public domain.

=

Kad a je Skeé n a pisa n’ moze ij Zizelith:snze?ﬂ) cormtiected on most Arduino boards.

int led = 13:

Se u pisati u programSku S4 the setup routine runs once whehn ¥ou press reset:

void setup () |

memoriju mikrokontrolera e, oy
. v . Ve H

na Ard u I no Sta m pa nOJ pIOCI 44 the loop routine runs ower and over again forewer:

kroz Opcije File’ U ploa d’ ili vo;:?glizglfliiée[led, HIGH); // turn the LED on (HIGH is the woltage lewel)

delay(1000) ; A4 walt for a second
LI digitalWritefled, LOW); S# turn the LED off by making the woltage LOW
prItISkOI I l na <Ct r|> U delay(l000) ; S wait for a second

'

4
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