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[MAaketa Arduino

+ To 2005 o1 Massimo Banzi kai David Cueartielles oTo |
Anuioupyouv TNV UTTOAOYICTIKH TTAAT@QOpHa Arduino.

+ To Arduino gival PACICUEVO GE HIC ATTAI PNTRIKI TTAOKE
KWOIKA, HE EVOWHATWHEVO HIKPOEAEYKTH KAl EI0000UC-
OTTOIC UTTOPEI VA TTPOYPAUHATIOTEI HE TN YAWO OO WIriNg

2

apen source
dardsare

lo ETMTAA T e pédt@Toc-T0
EKTTet ot ta
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AKDOOEKT Ec

Arduino function

reset (PCINT14/RESET) PC6
digital pin 0 (RX) (PCINT16/RXD) PDO
digital pin 1 (TX) (PCINT17/TXD) PD1
digital pin 2 (PCINT18/ANTO) PD2
digital pin 3 (PWM) (PCINT19/0C2B/NT1) PD3
digital pin 4 (PCINT20/XCKITO) PD4
VCC VCC
GND GND
crystal (PCINTE/XTAL1/TOSC1) PBS[]
crystal (PCINT7/XTAL2/TOSC2) PB7[J10
digital pin 5 (PWM)  (PCINT21/0C0B/T1) PD5 ]
digital pin 6 (PWM) (PCINT22/0COA/AINO) PD6 ]2
digital pin 7 (PCINT23/AIN1) POT 3
digital pin 8 (PCINTO/CLKOACP1) PBO

19
18
1f

A T Mega328P

PC5 (ADCS/SCLPCINT
PC4 (ADC4/SDA/PCINT
PC3 (ADC3/IPCINT11)
PC2 (ADC2/PCINT10)
PC1 (ADC1/PCINTY)
PCO (ADCOPCINTS)
GND

AREF

AVCC

PBS5 (SCK/PCINTS)
PB4 (MISO/PCINT4)
PB3 (MOSI/OC2A/PCIN
PB2 (SSIOC1BIPCINT2
PB1 (OC1AIPCINT1)
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MNHME2 ATMEGA32¢

Flash (32K) (15-bit addresses) tomo B e v it
G OoOPET O MPOGY RO ULUR TOL TRAKE LT O
eKTeAeogrTelikabiockat 0 PopTWTRHG
EERIUD O Bo D gt e b BEe dbs 1 Ty
e adiL Koadia ToL Mo Ypead LT L du
TAQT pédppac(en TT AT LKA

Mrtopei va xpnoigotroindei Kai yia 0edopEvVa XpNOILOTTOION
PROGMEM keyword

SRAM2K) xpnotpomoteiTzade Y T
TpodwpiltuUvhpaToBAke Lo TWY T AT
KoL Twy peTtafBAintory e do pmévwy 1
TpoYypeupLatogoWow KT A siT ol oM
oToifa (stack) Tou TTpoypAuUUATOG . (T T 7 T ¢ K1)

EEPROM (1K) Xpnoipotroinre yia poviun ammoBnkeuon ¢
(Lo A T LR
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Arduino Shields

* Ta shield eivat oAokAnpwpeveg Aok
glval oXeOLAOUEVEC WOTE VO KOUUTTW!
navw oto Arduino mpoekteilvovtac ™
AELTOUPYLKOTNTA TOU.

To ETTAMNTT e oM d T Oe-T0
EKTITetl ot ta
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Arduino Shields

PCB Built Shield Ins

1o ETTAA T e pétaToc-T0
EKTTet ot ta
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Arduino Shields

Micro SD MP3 Trigger

1o ETTAA T e pétaToc-T0
EKTTet ot ta
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% Arduino & Arduino cupBatéc

ARDUINO
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AC apXLOOUE VO XpNOLULOTIOL
Aourtov tov S1ko poc Arduin

1o ETTAA T e pétaToc-T0
EKTTet ot ta
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Arduino

OAokAnpwpevo MNeptBaiiov Avamtuénc (|

& BareMinimum | Arduino 1.0.3 - o IEM
File Edit Sketch Tools Help

i s Y
.-: .':J ': ' J:I | 1

Sareslinirmum

|' 1ol setup [y | L

Suo eLBLKEC
TIOU £lval W
sketch tou /

mald loog[) |

EKTTet ot ta

/ /KOO L KO
}

To EMAaATTepétaTtoc-To
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Settings: Tools =2 Serial |

o) sketch_may(01a | Arduino 1.0.3 = O

File Edit Sketch [Tools Help *O UTTOAOYLOTAC
_-;f;-" '_ “-. - Auto Format Ctrl+T £ .
e Archive Sketch To Arduino micr

P e & iled tnVv Serial port -

sketch_mayit

Lerial Monitor Ctrl+Shift+M

- . gvoc urtodoxea

Serial Port b v | coms

Programimer ¥

Burn Bootoader N \'s g TEY L
oLyoupeuTel
EYKOTOQOTOOE

2T 0 ¢ KdogacArduinon f6pa COM umop
T £ LG 0 L 8 80 BE T Bh

lo ETMTAA T e pédt@Toc-T0
EKTITetl ot ta
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Ertiloyn: Tools =2 Boar

ATtinyB5 {external 20 MHz clack)
ATting (ntermal 1 MHz clock)
ATtirvydd (nternal 8 MHz clock)
ATtinyd4 (odernal 20 MHz clock]
ATtiny8d (nternal 1 MHz clack)
ATtinyES (nternal 8 PHz clock)
ATtinyd (external 20 MHz cleck]
ArdulBlock |L Ardumo Uno

Ardusne Duermilanove w’ ATmegal2d

oo sketch_jun17a | Arduino 1.0.5
File Edit Sketch |Tools Help

Auta Format Ctrl=T
Archive Sketch

Fix Ervcoddimg B2 Reload

Senal Bontar Ctrl=Shift= P

skalch_junl ra

Baard [
. Arduing Diecimila or Duemilanove wf ATmegalol
Serial Port k
Arduing Mano w' ATmegal2l
ngrammﬂ E Arduenp Mano w' h."l'mfgq'lﬁﬂ
Burn Baotlaades Arduing Mega 2560 or Mega ADE
Ardumo hega (ATmegal 280)
Arduino Leonardo

Ardumno Esplors

*ETtAéyOULE TNV TAQKETA HE TO HEVOU :Tools—> Board—=

e T 0e-T0

To ETTAAT &
EKTTet ot ta
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%’ digitalWrite()

analogWrite()

523538 digitalRead()

v

‘ g if() statements / Boolea

’ analogRead()

== |

1o ETTAA T e pétaToc-T0
EKTTet ot ta
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VnotL oakéc K o
AvaAdory (L Ké |

Yndo Lt akapins:
Pins 0 — 7: PORT D [0:7]
Pins 8 — 13: PORT B [0:5]
Pins 14 — 19: PORT C [0:5] (Arduino ¢ ¥ & A ©

5)

TapnsOkatleivatlt RXkat ITX v
EMLKOLVWVIX

2TOoOUYUnodtLtakxképmld eival ovvo
EValLEDOTnV Bao L KA TAQKET O
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Vno!L oaKé Ko
AvaAdlory (L Ké |

YnoLakaPinl/O-¢ vrﬂlég,,ls T O
pinMode(pin, mode)

OéT€eEL TOPINOE KATAGo T ¢ o n INE
OUTPUT

(opiletl Lo enaPhrwg ECO00C O
E€E 00 0)

digitalWrite(pin, value)
Ofcr & ¢ 7 0 pinvalue 0 & LOW 7HIGH (0 7

(FOEDE L OE UA YUND L AKFET A
EEL600 V)

1o ETTAAT &g pepradTtoe-T0

int value = digitalRead(pirn) "¢+ 7+ ¢

17/49



H napouciaon tou oguwvapiou yia tov Arduino
Tpitn, 04 dePpouaptog 2014 23:39 -

ArdumoAVﬂ!)\.OY&ff

AvaAdor (L Kég EO0O 0 L pins: 0—35

- AVaAdAoYr (L KéEEEODODOO L pins: 3,5,6,9,
(¥ n ¢ L o Kapins)
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Arduino Ava Ao Y L K
ELOCO0O0O0L/EEODODO

AVvaAOY LKEGCELOOOO L -—EVTO
AELTOVLPTYLES

int val = analogRead(pin)

MecTtatTtpéretlL Tnv taon 0-5V 0
10-bitvp t @ ué

(0—-1023)

Analog output
analogWrite(pin, value)
value E{v @ t 0-255

AnputovpyryeceiPWMeEEOSoO OT a ¥
pm(3,5,6,9,10,11)
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Let’s get to coding...

*Project #1 — Blink
—“Hello World” of Physical Computing

° Psuedo-code ?

Avale to i ZBnoe 1o LG
LED ¥ LED i

lo ETMTAA T e pédt@Toc-T0
EKTTet ot ta
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YXOALa, 2XOALa, 2XOALO

* Ta oyoAla lval yilo Goc— TOV TIPOYPOUULOTIOTH KOl T
ToU...N onotlovdnnote BeAnoseL va SiwaPacsl Tov Kwdi

* // autd eival yLa oxOALa BpLAC YPAHRR

* // EivaL radd va Ppaloupe pLa nepLyp
and KAanmoLo ‘KoOAmo’

* /* autd gival ylLa oxdAhia moAAav ypo

’ YoV Kol autd..
. i auto...
% '#f
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= BareMinimum | Arduino 1.0.5
File Edit Sketch Tools Help

Eareiimmum £

oid setup ()
{
|I||- UL = | i S || Le | 1 T |
h
vold loop ()
1
put your main code here, to run repeatedly
}
L1

papraToc-T0

1o ETTAA T &
EKTTet ot ta
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Tpelc EVTOAEC TTOU TIPETEL

r
VVWPL{OVLLE...
+ pinMode (pin, INPUT/OUTPUT) ;
. omy: pinMode (13, QUTPUT);

* digitalWrite(pin, HIGH/LOW) ;
. ny: digitalWrite(13, HIGH);

* delay(time ms);

. ny: delay (2500); // xaBuotépnon

P
D

# a !
3 |

e

« // NOTE: -> commands are CASE-sens:
(Regpoadaia pPLEKp& £€xouv onpuacia)

To ETTAMNTT e oM d T Oe-T0
EK TTedt oo la
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Project #1: KaAwdilwot

- B B & " 5 " »
AT " F P B R F R
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' » * F F W L
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. oo TEE
4F TR -1
. e -
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. e
il - w
.. "o oE e - oew
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" oE o RN
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- F F 8B 8 L T
atls s - F B BB L
. . - F F B 8 " R R B &
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FHIRm

He!Kopra dT laxy Thnke e To

ooy oo la Fritzing
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‘Evvoteg mpoypappaticuot : Metapin

ProtosnapProMiniExample2 & 5 '
TEO10 |

J4 LOEMENTE g0 Dere

/f Wrictten by: Joesephine Jones

S Date: April l£, 2013

int sensorvalue;
int ledPin;

vold setup ()

{
// put your sertup coderhere, to run ghce: 'Fun(
int setupVariable:

vold loopi()

f/ put your main code heye, TO run repeatedly:
int loopscopeVariahle
}

L4

Me gt Ttoc-70
| R e A
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“Odnywvtac” KlvnTtApec N o
doptia pe peyaAo peU

* NPN Transistor (Common Emitter “Amplifier” (

— MWW
O
gL o =
HoO
Pin 9
1o ETTAAT &g peprdTtoe-T0
EKTITetl ot ta
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Project #2 — Wndlakn Lo

* |n Arduino, open up:
. File 2 Examples = 02.Digital 2 [
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Wndlakot atobntnpec(dlako
avtiotaonPull-up (KUKAwL

10k

— &
\ww: ¢ a kol Pin 2

lo ETMTAA T e pédt@Toc-T0
EKTITetl ot ta
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Wndlakot atobntnpec(dlako
npoocBeoape evOeLKTIKO LED o
3

FivalL oav
T O mMPWwT O

iiiii

o Digital \C Pin 13 a5 «eats

lllll
lllll
lllll
lllll
IIIII
lllll

iiiii
iiiii
¢¢¢¢¢
lllll
-----
lllll
-----
lllll
-----

lllll
lllll

lllll
lllll

lo ETMTAA T e pédt@Toc-T0
EKTTet ot ta
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Wnookn sltocodoc

2uvdeote TNV Pnduakn sicodo tou Arduino pe ta Pins 0

XpeLalopaoTe TNV EVToAn pinMode :

Mo va Stafacoupe tnv Wndakn eloodo:

lo ETMTAA T e pédt@Toc-T0
: §

EKTITetl ot ta
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We set it equal to the function
- {pushButton)

- digitalRe
. the value 1 or 0, depen
We declare a the button is being f

variable as an being pres
integer.

int buttonState = digitalRead(pushB

Recall that the
variable stores t

The value 1 or O will be saved in
the variable buttonState.

1o ETTAATI g ot TOe-T0
EKTTet ot ta
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Mpoypappatilovtac: Aouég eheyyon
1f ()

\
f e
' (analogValue > threshold) { H
&
disitalWrite(ledPin, HIGH};}W

}

else {

digitalWrite(ledPin, LOW);

Ll

1o ETTAATI g ot TOe-T0
EKTTet ot ta
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Mpoypappatilovrac: Aouég eré&yyon
1f ()

volid loop ()
]

int buttonState =
digitalRead (5) ;

E if (buttonState == LOW)
. { // do something

. }

. else

{ // do something else
X }

1o ETTAAT £ papatoe-To
EK TTe d ooy g
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TeAeoTEC OUYKPLONC

(
(
(
(
(
(

)
)
)
)
)
)

)
)
)
)
)
)

is equal?
is not equal?
greater than

greater than or equal

less than

less than or equal

1o ETTAA T e pétaToc-T0
EKTTet ot ta

34 /49



H napouciaon tou oguwvapiou yia tov Arduino
Tpitn, 04 dePpouaprog 2014 23:39 -

analogRead()

* O Arduino ypnotwpomnotet 10-bit A/D C
e AUTO onuativel TLpEC elocodou amo 0 €
¢« T OV - 8lvel0
¢ N5V —>6ilvel1023
Uy

5 int sensorValue = analogRead (Al

To ETMTAA T & papaToe-T0
EKTTe !l ooila

35/49



H napouciaon tou oguwvapiou yia tov Arduino
Tpitn, 04 dePpouaptog 2014 23:39 -

Y ELPLOKN ETILKOWVWVLOL

Otav £éyoupe avraAdayn SE60UEVWV HETAED OUO «

Ty e p el e o oaraiv i
HIY «a ¢ T o o Arduino o s &2
kaAod o USBExmépmo
ﬁl.'Luu g gﬂaﬁ:aﬂauﬁ

{l

#T_ uy—ti}{ Fro e Evoa(l).

) Arduino ¥ p 7 0 ¢t L O T O ¢
gL axkétpin#EDd ¥
To pngeaxdépingl v
EKTTOLUITH.

1o ETTAA T e pétaToc-T0
EKTTet ot ta
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Serial Monitor & analogRe

oy sketch_apr02a | Arduino 1.0.3 - o
File Edit Skgt_ch Tﬂqrs Help

sketch_apriila 5

analogiead() & Serial.print| A

int sensorvalige = [

int gsensorlPin = AQ;

volid setup()

— AnAov e t
Serial . hegin(96 E
L nv

PITOE (RD, 1IN0

'
&t pLaiy
wold loopi)
S ) & 0 4 UL
{ sensorValue = analogRead (A0) {l" LP Ucla L{’ég 96
Serial.printin(zenzorValue) ;
delay(100] ; I-"{ Kales by Jl'L-'.-I.'. l. 1 sgc L bEUd
) 10 Enanteprndorints data to s
E-R T 0
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Serial Monitor & analogRe

oy sketch_apr02a | Arduino 1.0.3 - o
File En‘rt SF_tgt_ch Tuqrg Help

sketch_aprlla s

aralogread|) & 3E14l.print| L]

int sensorvalige = [

int gsensorlPin = AQ;

wvoid setup()

{
Serial . hegin(9600) 2
pintlode (KD, INPUT):

vold loopi)
i
sensorValue = analogFead (AO)
Serial.println{zensorValue) ;
delay(l00): s/ waics by about 0.1 sec
) 10 ETMMAA T e papaToe-Tow
EKTT&l ol
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OELPLOLKNC ETILKOLVWVLOC CU Vs
JTEAVOVTOC EVO LAVUUL

void loop ( )

{
Serial.print (“Hands on %)
Serial ..print ("Learning )

. serial.println(Yis Fun!

39/49



H napouciaon tou oguwvapiou yia tov Arduino
Tpitn, 04 dePpouaprog 2014 23:39 -

L

BareMinimum | Arduino 1.0.5 =

S0 I COM24 - o

BareMinirr | | ]
HdNdS On Learning 13 Fun: T :
Hands on Learning is Fun!!!

o

Sari Hands on Learning is Fun!!!
Handa on Learning ia Fun!!!
Hands on Learning is Fun!:!:
; Hands on Learning is Fun!!!

Hands on Learning is Fun!!!

1
Hands on Learning is Fun!!!
Hands on Learning 13 Fun!!!
Hands o
£
< o Autoscrol Moline ending | | 9600 bau

apduimo Une on CORIZS

1o ETTAAT £ papatoe-To
EKTTet ot ta

- 0™
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ZELPLOKN ETILKOWVWVLAL:
Serial Debugging

volid loop ()
{
ink: g¥ar = 310;
Serial.print ( “Wariable xVar is ™ ) ;

Serial.println { xVar ) :

Wariable xWVar is 1L
Wariable xVar is 1

Variable xWVar iz 1€

Variable xVWar iz 1§

Variable xVar i=s 1

Variablea xvar is 1Af

Variable xvar is 1f

WVariable xWar is 11

Variable xWar iam 1¢

Wariable xVar iz 1§

To ETTA N TT & odp o F 0o e g

L

41749
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2ELPLAKN ETILKOWVWVLA ;
Serial Troubleshooting

voliad loop ( )
{

Serial.print (“Digital pin 9: “);

Serial.println (digitalRead(9)):

Digital
Digital
Digital
Digital
Digital
Digital
Digital
Digital

o s L L R B L O O =
fen e e A fedi Beln el e s e
=T - - - T T - - - -

L L o T o e~ T = B T A = Sy =

[~ Y T Y LY BT R s Y & T ]
¥ md  m®  @a am  mE  Fm  mm  mm  m

Digital
Digital
1o ETTA AT &€ pé T 0 B sl
EKTTe ! ooila
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Virtual Electrical Prototyping Project
started in 2007 by the Interaction Design Lab

at the University of Applied Science Potsdam, Gernr
Open Source

Prototypes: Document, Share, Teach, Manufactu

lo ETMTAA T e pédt@Toc-T0
EKTTet ot ta
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E€¢opoiwon ywa tov Ardu

hitp://virtronics.com.au/Simulator-for-Arduin
i fadeio

Fle Bun View Hardware Took QOpbions Help
Load Eit || % ¥ ¥ W | Inputjoust || ib]gh_‘:tbu: @ | mis[sr088 s shftln  [100 |
af|mo | |variabie Vah

Ooi4 pinMode {8, OUTEUT);
0015 }

0017 woid loop() |

0018 analogWrite(9, brightneassa);

0025 if (brightmess = 0 || brightness = 2

Jd28 fadelimount = -fadelmount !
0027 I

0029 delay(3);
0030 )

Line: 0022/31 |brightness =>B85 |7 days and 79 sketch smulations left
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* Control an LED over the Internet using the
Ethernet Shield
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RASPBERRY PI
LINUX Single Board Computer

* AvaBoofnua Led xpnon evrohwv armo v BiBAoor
(Arduino like Programming)
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Avantoln soappoyic pe £heyyo ané PS2 Keyb
ansikovion o VGA Monitor pe Gamedul
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Avantocn spoppoyic pue yprion tTov RTOS (Asr
Tvemipetoc Ipaypatikov Xpévov) FreeR

LET PATEWY HED E
6 L E LT JE E o O L Application Software 5_ E
FreeRTOS 8 F
= s =
*Luminosity and Temperature L?g_f =
measurements - Task A & Task B E £
=
*Optical switch - Task C System Software 4 —
*Sending information’s to the 1

personal computer - Task D

*Receiving information from
personal computer - Task E

rargware
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To peAlov

5 i.'_"l_"..t TTRITH

ETTRTH]]
UETISTEN]]

IR =
- 1,"! -

| WiF ARSI Linax

Ethierner

Frog. Micro UISH -

LFSE Hiost

ATmega 3204

AVR Arduino microcontro|
Operating Digital I/O Pins

PWM Channels 7
Analog Input Channels 12

Flash Memory 32 KB (of w
bootloader)

SRAM 2.5 KB -3
EEPROM 1 KB Ll
Clock Speed 16 MHz
Linux microprocessorProt
Architecture MIPS @400M
Operating Voltage 3.3V
Ethemet IEEE 802.3 10/10(
WiFi IEEE 802.11b/g/n

\WMSE Type-A 2.0 Host/Devi

Card Reader Micro-SD onl
RAM 64 ME DDR2
Flash Memeory 16 MB
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