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NAaketa Arduino

« To 2005 o1 Massimo Banzi kai David Cueartielles oT0 Ivrea
Anuioupyouv TNV UTTOAOYIOTIKA TTAAT@OPUa Arduino.

* To Arduino €ival Baociouévo o€ Jia aTTAr MNTPIKA TTAOKETA AVOIKTOU
KWOIKA, JE EVOWMNATWHEVO HIKPOEAEYKT Kal E10000UG-£COO0UG, Kal N
OTTOiQ YTTOPEI VO TTPOYPAMMATIOTEI HE TN YAWOOQ wiring
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AkpodékTec ATMega328P

Arduino function Arduino function
reset (PCINT14/RESET) PC6LJ! 28] ] PC5 (ADCS/SCL/PCINT13) analog input 5
digital pin 0 (RX) (PCINT16/RXD) PDOL]2 21l PC4 (ADC4/SDA/PCINT12)  analog input 4
digital pin 1 (TX) (PCINT17/TXD) PD1LJ3 2611 PC3 (ADC3/PCINT11) analog input 3
digital pin 2 (PCINT18/INTO) PD2[}+ 2511 PC2 (ADC2/PCINT10) analog input 2
digital pin 3 (PWM) (PCINT19/0C2B/INT1) PD3 )5 241 1PC1 (ADC1/PCINT9) analog input 1
digital pin 4 (PCINT20/XCK/TO0) PD4 []5 231 1 PCO (ADCO/PCINTS) analog input 0
vCC veerl 2 1GND GND
GND GNDLJe 21 AREF analog reference
crystal (PCINT6/XTAL1/TOSC1) PB6[Jo 200 ] AVCC VCC
crystal (PCINT7/XTAL2/TOSC2) PB7 [J10 191 ] PB5 (SCK/PCINTS) digital pin 13
digital pin 5 (PWM)  (PCINT21/0COB/T1) PD5SL ] 18]_] PB4 (MISO/PCINT4) digital pin 12

digital pin 6 (PWM) (PCINT22/0COA/AINO) PD6 [} 12
digital pin 7 (PCINT23/AIN1) PD7
digital pin 8 (PCINTO/CLKONCP1) PBO[]1e

17] PB3 (MOSI/OC2A/PCINT3) digital pin 11(PWM)
16]] PB2 (SS/OC1B/PCINT2) digital pin 10 (PWM)
15 PB1 (OC1A/PCINT1) digital pin 9 (PWM)



MNHME2 ATMEGA3238

Flash (32K) (15-bit addresses) Totro0eTeiTaI KABE POPA TO
TTPOYPAMMA TTOU TTPOKEITAI VO EKTEAEOTEI KOBWC KAl O
POPTWTNG EKKIVAONG TTOU OIEUKOAUVEI TNV dladIKaCia TOu

TTPOYPAMMATIONOU TNG TTAATPOPUAC.(MN TITNTIKNA)

SRAM (2K) xpnoIJOTIOIEITaI IO TNV TIPOCWPIVI OTTOBNKEUON
TWV OTOTIKWY KOI TWV METARANTWV OEOOUEVWIV TOU TTPOYPAUUOTOC
TTOU eKTEAEITAI. XAVEl TO OEOOUEVA TNG OTAV N TTAPOXI PEUMATOG
oTo Arduino otapaTtioel ) av yivel reset. (TITNTIKA)

EEPROM (1K)atroBnkeuovTal Ol TIUEC TWV PETABANTWY OTAV
N TAat@opua ofnocl(OFF). XpnolyoTtrolgital yia TV
amrofnkeuon pubuicewy Kal GAAWYV TTAPAPETPWY AVAUEDT
oTa Reset Tou Arduino. (un TTTNTIKN)



Arduino Shields

* Ta shield eivoit oOAoKANPWHEVEC TIAAKETEC TIOU
elval oXeSOLOIOUEVEC WOTE VOL KOUUTTWVOUV
noavw oto Arduino mpoekteivovtag TNV
AELTOUPYLKOTNTA TOU.
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Arduino Shields

PCB Built Shield Inserted Shield
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LCD

Arduino Shields
MP3 Trigger

Icro SD
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Arduino & Arduino cupBatec MAOKETEC
ARDUINO
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Arduino
OAokAnpwpevo MeptBairov Avantuénc (IDE)

BareMinimum | Arduino 1.0.3 - O
File Edit Sketch Tools Help

U0 €LOLKEC CUVAPTNOELC

BareMinirmum

st et ) , oV €lval LEPOC TOU KAOE

A4 put your setup code here, Co run once:

sketch tou Arduino

}

void loopij { //6I/]}\(DOH }J_STO(B)\HT(:)\)

A/ put wour main code here, to run repeatedly:

volid setup ()

{
//OPX LKOIIO LNOE L

}
5 volid loop ()

{
/ /KOO LKAC

J
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Settings: Tools = Serial Port

sketch_may01a | Arduino 1.0.3 = =
File Edit Sketch |Tools Help .O UT[OAOVLOTI’,]Q ET[LKOLV(.L)VE‘. Ile
ao | Auto Format Ctrl+T . ]
Archive Sketch to Arduino microcontroller pe
sketch_mayl1 Fizz Encoding & Reload S . I t 9 COM3 !
Serial Monitor Ctrl+Shift+ M Tr]v erla por ugcw
Soard , gevoc urtodoxea USB.
Serial Port v[v] coms
Programmer 3
Burn Bootloader *EAEYETE YL VOL OLYOUPEUTELTE
OTL £XOUV gyKataotabel ol
drivers.

210 OIKO oag Arduino n Bupa COM uTtropei QUOIKA va gival dIaPOPETIKA
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ErttAoyn: Tools = Board

ATtiny85 (external 20 MHz clock)
ATtinydd (internal 1 MHz clock)
ATtinyd4d (internal 8 MHz clock)

sketch_jun17a | Arduino 1.0.5
File Edit Sketch  Tools| Help

Auto Format Crl+ T
Hte Forma i ATtiny44 (external 20 MHz clock)
Archive Sketch
. FETIVE SKete ATtiny84 (intemal 1 MHz clock)
SKRIEh JUn174 | 5 Fncoding & Reload
£ ATtiny34 (internal 8 MHz clock)
Serial Maonitor Ctrl+ Shift+ M

ATtiny34 (external 20 MHz clock)

ArduBlock III Arduino Uno
Arduino Duem[ﬂx’anwe wy ATrmega328

Board L
Arduine Diecimila or Duemilanove w/ ATmegal68
Serial Port »
Arduino Mano w/ ATmega328
Prograrnmer b Arduine Mano w/ ATmegal6d
Burn Bootloader Arduino Mega 2360 or Mega ADK

Arduine Mega (ATmegal230)
Arduine Lecnardo

Arduine Esplora

*ErttAéyoupe TNV MAAKETA pE TO pevou :Tools2>Board—=>Arduino Uno
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digitalWrite()
analogWrite()

digitalRead()
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Wnorakee kat Avaloyikec |/O

Ynelaka pins:

t | Gt

Pins0—7: PORTD [0:7] KEEEEEEECREISS ] I,

)D 0000000000000 dHT1E

Pins 8 — 13: PORT B [0:5]
Pins 14 — 19: PORT C [0:5] (Arduino avaAoyika pins 0 — 5)
Ta pins 0 kai 1 gival RX kai TX yia serial emmkopjvwvia

2T0 YnPIako pin 13 gival ouvdedepévo Eva LED otnv Baoikn
TTAQKETA



Wnolakec kot Avaioyikec |/O

Ynoeilakd Pin I/O — evTOA£g, AeITOUPYiES
pinMode(pin, mode)
Oc¢Tel 10 pin o€ kataoTtaon INPUT A OUTPUT
(opiel pia eTTaPr) WG €i0000 1) £¢000)
digitalWrite(pin, value)
©crel 1o pin value oe LOW n HIGH (0n 1)
(ypapel o€ uia wneiakn emragn €E600ou)
Int value = digitalRead(pin)

EmioTtpEpel Tnv Tiun Tou pin value (0 1)



Arduino AvaAoyikec etoodot/e€odol ( 1/0)
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- Avaloyikeg gicodol pins: 0 — 5

- AvaAoyikeg £codol pins: 3, 5, 6, 9, 10, 11 (yn®@iaka pins)



Arduino AvaAoyikec etoodot/e€odol ( 1/0)

- AVOAOYIKEG €i00001 — EVTOAEC, AEITOUPYIEC
Int val = analogRead(pin)
Metatpétrel TV Tdon 0 — 5V o¢ évav 10-bit apiOud EX

(0 — 1023)

1

Analog output

analogWrite(pin, value)

t
S HENWAUON
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value gival 0 — 255
Anuioupyei PWM €codo ota wneiaka pin (3, 5, 6, 9, 10, 11)



D

Virtual Electrical Prototyping Project
started in 2007 by the Interaction Design Lab
at the University of Applied Science Potsdam, Germany

Open Source

Prototypes: Document, Share, Teach, Manufacture
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E¢opoiwon yia tov Arduino

http://virtronics.com.au/Simulator-for-Arduino.html
.| Fade.ino _ ‘-"EJ!J

Fle Run View Hardware Tools Options Help

oad | et || W ¥ # %[ puouput|| B [5 Hms| @ | miis 51058 ms | shiftm 100 | stepIntoF7 |

No | |Variable Valt

0014 pinMode (3, OUTPUT); int Vi
0015 } 1 brightness 85
ﬂ fadeAmount 5

0017 void loop() {

0019 analogWrite (9, brightness);

brightness = brightness + fadeAmount;

0025 if (brightness = 0 || brightness = 2
0026 fadeAmount = -fadeZmount ;
0027 }

0029 delay(3):
0030 } =

E_‘ iﬂ..l )|

Line: 0022/31  brightness => 85 7 days and 79 sketch simulations left Levell Fi=Help

>
v}
o
c
H
=




AMN\ec Edappoyec

 Control an LED over the Internet using the Arduino
Ethernet Shield




AMN\ec Edappoyec

RASPBERRY PI
LINUX Single Board Computer

« Avapoofnua Led xprion evioAwv amd tnv BiBAI0BRkn Wiring Pi
(Arduino like Programming)




AMN\ec Edappoyec

AvatrtTuén epappoyng He EAeyxo atro PS2 Keyboard
Kal atreikovion o VGA Monitor ye Gameduino




AMN\ec Edappoyec

Avartoén spappoyng pe ypnon tov RTOS (Asttovpyikov
Yvotinarog Hpaypatiked Xpovov) FreeRTOS

200TNMO HETPAOEWYV ME 5 Application
diepyacieg Kal FreeRTOS

()
()
()

. . Application Software
eLuminosity and Temperature

measurements - Task A &
Task B

*Optical switch - Task C

FreeRTOS open()
FreeRTOS read
FreeRTOS write
FreeRTOS_ioctl

f
f
f
f

System Software

Standard FreeRTOS API

*Sending information’s to the
personal computer - Task D

*Receiving information from | ; ) 4
the personal computer - Task archuiara e —

E



Ethernet

Prog. Micro USB

USB Host

i
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To peAAov

AR9331 Linux

ARDUINO

ATmega 32U4

AVR Arduino microcontroller ATmega32u4
Operating Digital 1/0 Pins 20

PWM Channels 7
Analog Input Channels 12

Flash Memory 32 KB (of which 4 KB used by
bootloader)

SRAM 2.5 KB
EEPROM 1 KB ——

Clock Speed 16 MHz u
Linux microprocessorProcessor Atheros AR9331
Architecture MIPS @400MHz

Operating Voltage 3.3V

Ethernet IEEE 802.3 10/100Mbit/s

WiFi IEEE 802.11b/g/n
vdSB Type-A 2.0 Host/Device

Card Reader Micro-SD only

RAM 64 MB DDR2

Flash Memory 16 MB





