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- Bloaywyika NAEKTOOVIKA (TAON, PELUA, AVTIOTAON)

- [1C A&iToLPYOLV Ol AICBNTNPEES (SENSOrS) KAl Ol
evepyotrointeg (actuators)

. XTOIXEIWONC TTOOYPAUUATIONOC

. YXeSIOOUOC PACIKOL ETTICTNUOVIKOL £EOTTAICHIOU
AVTIUETWOTTION TTOORANUATRV

- EmiKoIveovia pge AAAOLC HABNTEC KAl XPNOTEC AOYW
UIaC €pYACIiAC(TT.X. unvouaTa, aPIBUOI
LOPPOTTIOINONG, ELKOAIC XPNONG K.ATT.)

.+ XTATIOTIKN KAl OVAANOYT 6ESOUEVV



- Na dnuiovPYNOCOLY YPNYOPA £VA TTOWTOTLTTO, YIC
£0YQOCIA TTOL VA AEITOLPOVYE

- AvbvaTtoTNTa SNUIOLEYIAC TIPOYPAUUATOC O€
LTTOAOYIOTN

- H aioBnon Ikavotoinong TNG SLYAPHOAOYNONG EVOG
£0YOUL, KAVOVTAC KATI TTOL AEITOVPVEI

- TEAIKA KOTAVOGVTAC OTI £VA ETTIOTNUOVIKO OQYAVO €ival
TOOO KAOAO 00O 0 OXeSIAOUOC KAl N PABuovounon Tou.

«  AVTIUETTTION TTOORANUATRV KUKAWUATWY LTTO TNV
ETTOTITEIA TOL EKTTAISELTH WOTE VA AVATITOEOLV UIO
AOVYIKN), OUAAN YEBOSO ETTIALONG-ATTOCPAAUATWONC.



Inputs is a signal / Output is any signal exiting
information going into the the board.
board.

o T&DH;OYﬂKG oLOTAPATA EXOLV KGTI'OIO i80¢ €10¢

o aSalyuaTq\sOSwv €06V ouo'rnuaroov




» O1 HIKPOOTTOAOVYIOTEG Eival Wngplakes ovbokeves — ON ry OFF.
OvopadlovTal Kai SIaKPITEG.

»avaAoyIKa CruaTa avTd TTOL EXOLV TIMEC OE OANO TO EVPOG TOL
TeSIoOL AEITOLPYIAG

ORVA==

Digital Signal
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O UIKOOEAEYKTNC N UIKEOVTTOAOYIOTNC YIA VA SNUIOLEYNOEI €VA AVAAOYIKO
ONUA, XONOIUOTIOIEl JIA TEXVIKN TTOL ovopaleTal PWM (Siapoppwon
£0POLC TTAAUWV).

MeTABAANOVTAG TOV KUKAO AgITovpyiac (duty cycle), urmopouue va
UIUNBOLUE UIa KUECH AVAAOYIKN TAON,.

Pulse Width Modulation (PWM)
AIQUOPPWON EVPOLC TTAAUGY

‘| Medium Voltage Low Voltage High Voltage

'50%' ' ' '10%'
Duty Cycle Duty Cycle
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Information passes between the computer
and Arduino through the USB cable.
Information is transmitted as zeros ('0°) and
ones ('1')... also known as bits!

H AéEN ocipiakd onuaivel "To éva JETA To AAAO." H ogiplakn HETaPOPA OEOOUEVWV YIVETAI OTAV HETAPEPOUME
dedopéva Eva bit KABe popd, To Eva JETA TO AAAO.

O1 TTANpOYoOpPiEC NETAPEPOVTAI JETAEU TOU UTTOAOYIOTN Kal Tou Arduino, ouoIaoTIKA, opidovTag Evav TTAAUO uwnAo N
XAMNAG. AKPIBWGS OTTWG XPNOIMOTIOIOUKE QUTHV TNV TEXVIKNA YIA VA avAWOUE Kal va oBrooupue Eva ewes. Moiadel
Aiyo pe Tov KwOIKa Morse, OTToU UTTOPEITE VA XPNOIUOTIOINCOETE TEAEIEG KAl TTAUAEG YIA VA OTEIAETE UNVUUOTA JECW

TNAEYPA@PrIMATOC.
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'Eva atmo 1a 1o XpNOoIUa EPYAAEIT YIA KATTOIOV TTOL
AOXOAEITAl UE NAEKTOOVIKC

- EIVAI TTIO ELKOAO OTNV CLVEECOAOYNON KLKAWUATOG ATTO
TIC KOANNOEIC

- [TOANEC ATTO ALTEC TIC MIKPEC TPLTTEC EIVAI CLVEESEUEVEC

- AIGpOPa PEYEDN







» KabBe opIiCOvTIa ypauun 5
OTTWV &ival oLVEESEEVN
(BpaxLKLKAWEVN).

» Ol KAOTAKOPLPEC OTNAEC
TPOPOS_OTIac ival
OLVEESEUEVEC
(BPAXLKLKAWUEVEC)
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» YOVOECON OTNV TTAAKETA €vOC LED e
avtiotaon 330 Ohm (XPWUATIKOG
KWOIKAC TTOPTOKAAI-TTOPTOKAAI-KAPE).

[1lpoooxn: O yakpuTEPOC
akpodeKTNG Tou LED €ival o
OETIKOC aKPODEKTNC KAl O
KOVTUTEPOC €ival O apvNTIKOC.
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Ta shield (TTAOKETEG €TTEKTAONG) €ival OAOKANPWWMEVEG TTAOQKETEG, Ol OTIOIEC €ival OXEOIQOUEVEG WOTE VA
KOUMTTWVOUV TTAvw OTO Arduino €TTEKTEIVOVTAG TNV AEITOUPYIKOTNTA Tou. Eival n hardware avriotoixn €vvoia
Twv plugin, addon kai extension TTou UTTAPXOUV OTO Software.

Mepikd atro Ta o dnuo@IAn shield Tou KukAo@opouv O0To EUTTOPIO Yia To Arduino givai:

e Ethernet shield: Aivel oto Arduino Tnv duvartotnta va dIkTuwBei oe éva LAN 3 oto internet péow evog
TUTTIKOU KaAwdiou Ethernet.

e Aid@opa shield 086vng: MNpoaBEtouv 000vn o010 Arduino. KukAo@opouv atrd atrAég 006veg TUTTOU
calculator péxpi OLED touchscreen uwnAng avaAuong tutrou iPhone.

e WiFi shield e Wave shield: Aivel 1o Arduino tnv duvaTtoTnTa va TraiCel Xous/pouaikn atrd kapTeg SD.

e GPS shield: INpocBéTtel GPS duvatotnTteg 01o Arduino (EVTOTTIONO OTiYUOATOG). KATT

Ethernet
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Push Button

Trim
potentiometer
Photoresistor

Relay
Temp Sensor

Flex Sensor —ss—=ummmmmm,

Soft Trimpot

RGB LED

Type
Digital Input

Analog Input

Analog Input
Digital Output
Analog Input
Analog Input
Analog Input

Dig & Analog
Output

Function

Switch - Closes
or opens circuit

Variable resistor

Light Dependent
Resistor (LDR)

Switch driven by
a small signal

Temp Dependent
Resistor

Variable resistor
Variable resistor

16,777,216
different colors
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Notes

Polarized, needs
resistor

Also called a
Trimpot.
Resistance varies
with light.

Used to control
larger voltages

Careful of shorts

Ooh... So pretty.



Jumper Wire LED (5mm)
Various Colors ¢ | e (Light Emitting Diode)

* ACTUAL SIZE * AGTUAL SIZE

Potentiometer

* AGTUAL SIZE
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Integrated Circuit
(IC)

Resistance from pin
1 to wiper

00 +—+5kQ—10kQ

or
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» Download from:

hitps://www.arduino.cc/en/software

DOWNLOAD OPTIONS

Arduino IDE 2.2.1 Windows Win 10 and newer, 64 bits

Windows Msiinstaller

Windows ZIF file
The new major release of the Arduino IDE is faster and even

more powerful! In addition to a more modern editor and a Linux Applmage 64 S
more responsive interface it features autocompletion, code Linux ZIP file 64 bits (X86-64)

navigation, and even a live debugger. macOS Intel, 10.14: “Mojave” or newer, 64 bits

. . macD5s le Silicon, 11: "Big Sur” or newer, 64 bits
For more details, please refer to the Arduino IDE 2.0 A0 .

documentation. Release Notes

Nightly builds with the latest bugfixes are available through
the section below.

SOURCE CODE

The Arduino IDE 2.0 is open source and its source code is
hosted on GitHub.



https://www.arduino.cc/en/software

S

File Edit Sketch Tools Help

BareMinimurm

roid setup ()

BareMinimum | Arduino 1.0.3 - b

Two required functions
/ methods / routines:

A4 pat your setup code here, Lo run once:

void loop () |
A4 put your main

vold setup ()

code here, to run repeatedly: {

// runs once

vold loop ()

{
// repeats

LilyFad Arduino v ATmega3z2s on COM2ZS }

25



&) BareMinimum | Arduine 1.8.19
File Edit Sketch Tools Help
Auto Format
Archive Sketch
N BareMinimum Fix Encoding & Reload
vold set Manage Libraries... Ctrl+ Shift+1

Serial Monitor Ctrl+5hift+ M

g I. .l".ll. :E:' u t

Serial Plotter Ctrl+Shift+L
WiFi101 / WiFiNIMA Firmware Updater

Board: "Arduino Uno"
Port

Get Board Info

Prograrnmer: "AVRISP mkll"

Burn Bootloader

Arduino

Uno on COME

26

» O H/Y €mKOIVWVEI UE TOV
Arduino Yeow TNG CEIPIOKNG
Bvpac = USB-Serial adapter.

» EAeyXOC yIO owOoTN
EYKATAOTAON TV 06NYWV OTOV
LTTOAOYIOTN (drivers).



] : ATtiny85 (external 20 MHz clock)
3] sketch_jun17a | Arduino 1.0.5 iny83 {edema ek

. S ATtinydd (internal 1 MHz clock)
File Edit Sketch Help ATtinyd4d (internal 8 MHz clock)

ATtinydd (external 20 MHz clock)

ATtiny34 (internal 1 MHz clock)

ATtiny34 (internal 8 MHz clock)

ATtiny34 (external 20 MHz clock)
ArduBlock :Arduinu Uno |,

Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload

Senal Monitor Ctrl+5Shift+ M

Arduine Duemitanowve w' ATmega32d

Board
i Arduine Diecimila or Duemilanove w/ ATmegal68
Serial Port

Arduine Mano w/ ATmega328
Programrner Arduing Mano w/ ATmegal6d
Burn Bootloader Arduine Mega 2560 or Mega ADK
Arduine Mega (ATmegal220)
Arduine Leonardo

Arduine Esplora

» ETTIAOYN TNG OWOTNG TTAOKETAG
uEécw Tou Tools = Board menu.



int pin = 1;

void setup()
{

}

void loop()
{

}

1. Define
Variables

2. Sefting up
functions

3. Eternal loop

Before going to the setup function
constant variables should be defined

Setup function is run once, when the
microcontroller boots up or resets.

After setup function the processor
moves to run code inside the loop
function. Code inside loop function will
be run over and over until the
microcontroller is shut down.

« [It's required to have both setup() and loop() functions in the code.

28



» To onNUAVTIKO pe TO Pin 13 eivail
OTI £XEl EVOWLUATWMPEVN
AVTIOTAON KAl €AV TOTTOBETNOEI
LED, auto 6gv Ba Kaki.

N0 NVINE M
? r 2 ? A

DIGITAL (PWM~) &

» [MpoTeiveral BEPAIA va LTTAPXEI
TTAVTOTE N AVTIOTAON
TOOOTACIAG, AKOWN KAl AV
xpnoluotroinoovpe 70 PIN 13.

mﬂﬂto ARDUINO g et

e
o e—— — R ‘q P o oY 7. |
LD LU R ‘ (.x.jk 0 — ,,,__\Q O ' o = | ICSP, %
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Otayv b¢v
XONOIUOTTOIEITA
TO Pin 13

Toopobdooia ( )

LED () avtiotacn  avriotaon  gmod 1o
Pin 12



pinMode(varl, var2)

digitalWrite(varl, var2)

pinMode functions sets the mode of given
pin. Varl is the number of the pin and var2
is the mode (INPUT, OUTPUT)

digitalWrite changes the status of the pin.
Varl is the number of the pin and var2 is the
status (LOW, HIGH).

32



int LED=13; // The digital pin to which the LED is connected

void setup ( )

{

pinMode (LED,

}

OUTPUT); // Declaring pin 13 as output pin

void loop( ) // The loop function runs again and again

{
digitalWrite
delay (1000) ;
digitalWrite
delay (1000) ;

(LED, HIGH); // TUurnNEN“the LED
//Wait for lsec

(LED, LOW); // Turn off the LED
// Wait for 1lsec

33
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- > AnAGovoup
_— METARANTEG KAl Pin TTOUL
Ba xpnoluoTToiN8oLY

OTO TIPOYPAUUQ.
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@ BareMinimum | Arduinc 1.8.19

File Edit Sketch Tecols Help

» 170 void setup SnAcwvoouue
void setup() { £100600LC — e€odouc (Inputs,
// put your setup code here, to run once: OUTpUTS)

BareMinimum &

pinMode (x, OUTPUT) ;
pinMode (y, OUTPUT) ;
pinMode (z, INPUT);

» ETAEYOLUE TIC HETARANTEC X
KAl Y @G e€0doug, outputs
EVO TNV PETARANTA Z WG
elcob0, input.

Arduine Uno on COME y
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&) BareMinimum | Arduing 1.8.19 — O

File Edit Sketch Tecls Help

> XTNV TTEQIOXN TOL void loop
— YOAPOLUE TO TTOOYPAUUA TTOL
sarstinimmss BEAOLUE VA KTPEXEN CLVEXEID, UE
void loop() { AAAQ AOYIQ £VAC aEvaocg
// put your main code here, to run repeatedly: Bpoxog.
int k = digitalRead(z): EAEyxoOLUE €AV N peTaPANTn “k”
if (k==HIGH) { £IVAl EVEQYOTTOINUEVN 1 OXI.

funi () ; METQ LTTAPXEI N EVTOAN EAEYXOL

IF-ELSE loop u€ 2 bTTOPOULTIVEG,

Ui O€ TTEQITITCOON

else { EVEQYOTTOINONG TN METARANTAC
fun?2 () ; "k Kal TO OAANO OTNV TTEQITITON

TTOL N peTaPANTN “k” Sev

EVEQYOTTOIEITAL.

}
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0

(13, ); // Initialize digital pin 13 as an output.

[Tola n dlapopa €1I0000U-£cOO0U OTOV Arduino;
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() { // the loop function runs over and over again forever
(13, HIGH); //turn the LED on (HIGH is the voltage level)
(1000); /| delay in milliseconds - wait for a second
(13, LOW); // turn the LED off by making the voltage LOW

(1000); /| delay in milliseconds - wait for a second



€9 Analoglnput | Arduino 1.0

» Yovdeon Arduino

» EmAoyn kaTtaAANANG BLPAG :
COM # amé 1o tools menu._Ly BH

» Click “Verify"” or &

File Edit Sketch Tools Help

» Click “Upload” 1) ==

» OTavV POPTWOE O KWOIKAG TO
led Ba avaPooPrvel
avTOUATA.
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» AANQYN TOL XPOVOL KaBvoTeEpnong o€ 100 or 250 or
500...

» AIGPOPETIKEC TIUEC TOL XPOVOL avauovnc (delay time).
»click “Upload”.

» [Tapatnpnon avtiépaonc tou LED.



Ta oxoAia eival onuavTika yia va RonBnBouue KAl EUEIC
AAAG KAl OTTOI006NTTOTE AANOC SiaPadel TOV KWAOIKA.

// this is for single line comments

// it’s good to put a description at the top
and before anything ‘tricky’

/* this is for multi-line comments
Like this...
And this....

L/

41



o) BareMinimum | Arduino 1.0.5
File Edit Sketch Tools Help

BareMinimurm &

of sketch ¢
Brief Desc }'_"j_}:::ltj_l:::un b Comments

Date:

volid setup ()

put your setup code here, to run

wvoid 10'!313 |: :l

put your main code here, to run repeatedly:




pinMode (pin, INPUT/OUTPUT) ;
ex: pinMode (13, OUTPUT) ;

digitalWrite (pin, HIGH/LOW) ;
ex: digltaliliEssRasERn T GH) ;

delay (time ms) ;
ex: delay (ZEUENFENEENEIENIch, Of 2.5 sec.

43



FrotosnapProMiniExample? &

UETARANTEC

Comments go here

" Written by: Joesephine Jones
J4 Date: April 12, 2013

int sensorvalue; '
int ledPin;

vold =etup()

1
1 '
Set to run Ance:

A4 put your nup codgZhere, to
int setupVariable;

vold loop ()

A put your main code heye, to run repeatedly:

int loopicopeVariable

<




» TOTTOG YeTAPANTAOV:

e
! .‘[\‘ ‘u\'
__ = e -, _ Posi
-h'\l ; 4 /',
|| ,.
1l '

8 bits 16 bits

byte Nt
char unsigned int

32 bifs

long
unsigned
long
float



H yAwooa Tou Arduino Paaciletal otn YAwooa Wiring, pia
mapailayn C/C++

YTO TTOPaKAT® link  vmmapxoLvy o1 €8IKEC  EVTOAEC,
OLVAPTNOEIC KAl OTaBepec TOL PonBovv  yia TNV
Slaxeipion Tou €161IKoL hardware Tov Arduino.

EiISIKEC EVTOAEC-OLVAPTNOEIC

46


program1.docx

If (doun eAéyxou piag ouveOnkng)

If ... else (dour eAéyxou TTOAAQTTAWY OuvONKWYV)

for (dour eTTavaANnTITIKOU EAEYXOU OUVONKNG)

while (doun eTTaVAANTITIKOU EAEYXOU OUVONRKNG)

do ... while (doun eTavaAnTITikoUu EAEyXou ouvOnkng)
switch ... case (doun EAEYXOU TTEPITITWOEWYV)

break (evToAr) dIOKOTIAC MIAC ETTAVAANTITIKIC OOUNC)
continue (evToAr TTapAAEIYPnS TS TPEXOUOAC ETTAVAANYNC)
return (EVTOAN €TTICTPOPNG ATTO Wia ouvapTnon)

goto (evToA] METABAONC O€ KATTOIO ONUEIO TOU KWOIKA)

47



(TanalogVaIue > threshold') {

(ledPin, HIGH)}\__

(ledPin, LOW);:L,

48
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<Boolean>

Description
IS equale
IS not equal?
greater than

greater than or equal
less than
less than or equal

50



ol

for (initialization; condition; increment) {
// statement (s) ;
}

/ Dim a LED using a PWM pin
int PWMpin = 10; // LED in series with 470 ohm resistor on pin 10

volid setup () {
// no setup needed

void loop () {
for (int 1 = 07 I <=2 I .
analogWrite (PWMpin, 1);
delay (10) ;



O Arduino xpnoiuotrolei 10-bit A/D Converter:
ALTO onuaivel o1l dexetal TIKES ATTo 0 £ 1023 (219)
OV->0
5V > 1023

X

52



3] sketch_apr02a | Arduino 1.0.3 - O

File Edit Sketch Teools Help

ketch_aprlZa &

" analogRead() & Serial.printi()

int sensorValue = 0;

Initializes the Serial
Communication

void loop ()

{
gensgorValue = analogBEead(a0);
Serial.printlni{sensorvalue) ;
delay({l00);: // waits by about 0.1 sec

53



3] sketch_apr02a | Arduino 1.0.3
File Edit Sketch Teools Help

ketch_aprlZa &

" analogRead() & Serial.printi()

int sensorValue = 0;

void loop ()

{
gensgorValue = analogBEead(a0);
Serial.printlni{sensorvalue) ;
delay({l00);: // waits by about 0.1 sec

_—y

Opens up a Serial
Terminal Window

54



vold 1ToEENS
{

Serial.print (“Hands on ”);

Serial.print (“Learning ”);

Serial.prigtFdsthas Fun!!!”);

99



https://www.arduino.cc/
http://blog.ardublock.com/
http://www.tinkercad.com/

ht tp stV RS Rgitic . O g/

96


http://www.tinkercad.com/
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