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EIZAIQMH

T1 €ival 0 MIKPOEAEYKTNC;

m Eival Eva oAokAnpwpuéEvo KukAwpa (IC) 1o
OTTOIO TTPOYPAUMATICETAI VIO VO EKTEAEI Ui
OUVKEKPIMEVN EpyaTid.

m Mtropoupe va TToupE pe atmrAda Aoyia OTl
gival Evag <<UIKPOC UTTOAOYIOTNC>>.
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MIKpO€EAEYKTEC TNG eTaIpEiag Atmel
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EIZAIQIMH

[ VWOTEC ETAIPEIEC OTOV XWPO TWV UE:
m Atmel (pe Toug AVR)

m Microchip (pe Toug PIC)

m Motorola KTA
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MikpoeAeYKTNC VS MIKpoETTECEPYQOTN

MIKPOEAEYKTNC

MIKPOETTECEQYAOTNG

TaxuTtnTa Mikpn MeyaAn
ECwrepika ANiya [ToAAG
E¢aptuara
KboTog Mikp6 MeydaAo
KartavaAwan Mikpr) MeyaAn
EVEPYEIQG
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TPOMNOI NMPOIrPAMMATIZMOY

1) [Awooa Mnxavnc (Machine Language)
2) 2UMPBoAIkn N\wooa (Assembly Language)

3) TAwooa Avwrtepou Emmredou (High Level
Language)
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1) FAwooa Mnxavng




High Level vs Assembly

main:

While TRUE

wend ' Endless leop |

The same program compiled into assembly code. As can be seen,
each Basic command is broken into several assembly instructions
during the process of compiling.

' Endless loop
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Eicaywyn otov Arduino

T1 €ival o Arduino;

O Arduino gival pia avarrruéiakn mAarpopua
EAEUOEPOU KWOIKA TTOU OIABETEI MIKPOEAEYKTH TNG
eTaipeiac Atmel, n otroia TpoypapuaTifeTal aTn
vAwooa Wiring (faciopévn otn YAwooa C).

0.0

ARDUINO




Arduino Family
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[1aT1i Arduino;

m [1OAU QIAIKO AOYIOUIKO TTPOYPAUMATIOUOU
(KATAAANAO yia eKTTAIOEUTIKOUC OKOTTOUG,
apXAPIOUC OTOV TTPOYPAMMATIOUO)

m XauNAO KOOTOG ATTOKTNONG TTAOKETOC
EPAPUOYWYV

m Acv ATTAITEITAI ECWTEPIKOC TTPOYPAUMATIOTNG

m [1oAAEC DIOBECINEC TTANPOYPOPIES

m [10AAEC DlaBEaiueg BIBAIOBNAKEC KAl ETOINOG
KWOIKAC
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Arduino Uno
UART Pins
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Texvika XapaKTnpPIoTIKA

Microcontroller ATmega328
Operating Voltage S5V

Input Voltage (recommended) 7-12V

Input Voltage (limits) 6-20V

Digital I/0 Pins 14 (of which 6 provide PWM output)
Analog Input Pins 6

DC Current per I/O Pin 40 mA

DC Current total for I/O 200 mA

Flash Memory 32 KB (ATmega328)
EEPROM 1 KB (ATmega328)
SRAM 2 KB (ATmega328)
Clock Speed 16 MHz

ADC 10bit
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Arduino Shields

m [a Shields gival OAOKANPWUEVEC TTAAKETEC TTOU
KOUMTTWVOUV aTov Arduino divovTac TOU €TTITTAEOV
OUVATOTNTEC.
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m Www.arduino.cc

m http://learn.adafruit.com/

m http://learning.grobotronics.com/
m https://tronixstuff.com/tutorials/
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http://learning.grobotronics.com/

" J
Aiya Aoyia yia tn F'Awooa C

m 21N YAwooa C douAeUoUuE PE CUVAPTHOEIC.

2.Uvaptnon €ival Eva autoduvauo KOUMATI KwOIKa O€ Eva
TTPOYPOMPMA, TO OTTOIO €XEl YPOAPTEI VIO vO EKTEAEI pia
OUYKEKPIUEVN €pyacia Kol TO OTIOI0O  MTTOPEI  va
XPNolIJoTToInBei ¢ava oTo idlo TTPOYPAUA.
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Aiya Aoyia yia tn F'Awooa C

m H yAwooa C cival pia AT yAwooa pe
NIVEC DEOUEUMEVEC AECEIC.

m AUTO TIOU TNV KAVEl 1OXUpn Eival ol
ouvaptnoeic  PBiBAIoBNRkKNnc  1TOU TNV
OUVOOEUOUV.
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int mo()
{
Int a=3;
Int b=2;
int c=(a+b)/2;
}
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Baoikoi Tutror Aedouévwy otn C

Tutrog AcdopEVwV Aéopeguon MvAung

Boolean True or False 1 byte

Byte 0 €wg 255 1 byte

Integer -32768 €wg 32767 2 byte

Float -3.4028235E38 4 bytes
EWG

3.4028235E38
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—eKivnua-Eykataoctaon Aoyiouikou

sketch_marQ4a | Arduino 1.0.5
OO0 BEBEA
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Aopun Kwoaika

1) 2xOAIa kai AnAwaon MetaBAnTwy (INpoaipeTiKa)

2) void setup ()
{

KWOIKAC TTAPAPETPOTTOINONG

}
3) void loop ()

{

KWOIKAC TTOU eKTEAEITAI ETTAVOAQUBAVOUEVA

}
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Aopun Kwoaika

_l.-'?.'
Turns on an LED on for one second, then off for one second,repeatedly
L

. ZIx6\a
J4 Pin 13 has an LED connected on most Arduino boards.

A

int led = 13;

AnAwon MetaBAnTWY

wold setup() {
pintode (led, OUTPUT);

A

2uvaptnon Setup

wold loop() {
digitalWrite(led, HIGH):
delay (1000 ;
digitalllrite(led, LOW
delay(1000) ;

A

2uvaptnon Loop
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Baolkec EVTOAEC
m pinMode ()
[TapAUETPOTTOIET EVA pIN WOTE VA AEITOUPYEI WG

gicodo¢ N £¢odoc¢

2 UVTaCN

(pin number, INPUT 4 OUTPUT)

N
(6vopa petaBAnTig, INPUT R OUTPUT)

[1x (13,0UTPUT);

N
(sensor1, INPUT)
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Baoikec EVTOAEC

m digitalWrite ()

O¢Tel o€ Aoyiko HIGH  LOW éva digital pin

2.0vTacn

(pin number, HIGH i LOW)

N
(6vopa petaBAntig, HIGH i LOW)

[1x (led,HIGH) ;
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Baoikec EVTOAEC

m digitalRead ()

Alafadel Tnv AoyiKN TINA TTOU €XEI Eva
kKaBopiopévo digital pin

2.0vTacn

(pin number)
N
(6vopa peTaBANTNC)

[ (13);
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Baoikec EVTOAEC

m delay ()

[TaywvVvel TNV EKTEAECN TOU TTPOYPAMMATOC YIa
OUYKEKPIUEVO XPOVO TTOU OopileTal O€ mSec.

2 UVTaCN

(apIBuOC o€ msec)

[1x (500) ;
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Epappoyn 1 (Blink Led)
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&8 Blink | Arduino 1.0.5
fpwzio  Engtepyooia  Ewsdin  Epyohaia - BonBzio

Blink &
l,n'?f

Elink

Turns on an LER on f£or one second, then off for one second, repeatedly.
R

J4 Pin 13 has an LED connected on most LArduino boards.
A4 give it a riame:
int led = 13:

A4 the zetup routine runs once when yoll press reset:
void setup () {
S/ initialize the digital pin as an output.
pinMode (led, OUTPUT) ;

A4 the loop routine runs over and over again forewer:

vold loopi() {
digqitallWrite(led, HIGH): A4 turn the LED on (HIGH iz the wvoltage lewel)
delay (1000 ; SSP owmait for a second
digitallWWrite(led, LOW) S5 turn the LED off by making the woltage LOW
delay (1000 ; S4owait for a second




Alapopowon PWM (Pulse Width Modulation)

Fulse Width Modulation

0% Duty Cycle - analogWrite(()
5v

0w

25% Duty Cycle - analogWrite(f4)

o B | I

50% Duty Cycle - analogWrite(127)

S

Ow

75% Duty Cycle - analogWrite(191)

LU U U UL

100% Duty Cycle - analogWrite(255)

S5v

Ow
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Epappoyn 2 (Dimming Effect 1 LED)

Ef 2 dimming effect | Arduino 1.0.5

Ef 2 dimming_effect

ADdimwing Effect me 1 led me xrisi PUM

vold setup ()
{

pintode (3, 00TPTT) ;
'

woid loop ()

{
analogilrice (3,00
delay(500) ;
analogiirite (3,64) ;
delay(500) ;
analogilirite (3,127 ;
delay (5007 ;
analogilrite(3,191);
delay (500 ;
analogilrite(3,255);
delay (500 ;
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Epappoyn 2 (Dimming Effect 1 LED)

28 pwm_led_2 | Arduino 1.0.5
Bpwsio  Ensbepyodia Ewedio Epyahsio  BorBsio

i led 2

S/Minming Effect me 1 led me xrizi PWM (me xrisi entolis for)

void setup ()
{

binMode (3, 00UTFUT) ;
i

woid loop ()
{
for [(int counter=0; counter<256; counter+=:z5)
{
analogiirite (3, counter) ;
delay (500 ;
'




Epappoyn 2 (Dimming Effect 1 LED

oo pwm_led_3 | Arduino 1.0.5
Bpwein  Enefepyoma  Ewsdin Epyassio  BorjAzig

mnm_led_3

S/Dimming Effect me 1 led me xrizi PWHM (me xrisi entolis for)

volid setup ()
{

pinMaode (3, 0UTPUT) ; “ |[ AnooTohd ]
Serial.begin(3600);
1 0
25
woid Lloop() S0
i 75
for [int counter=0; counter<256; counter+=25) 100
q 125
analogllrite (3, counter) ; 150
Serial.printlnicounter) : 175
delay(500) 200
) 225
) 250
0

AuTapaTo scroll | Kopic TEMOE Y PO " | |96EIEI baud W
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Epappoyn 3 (ADC 10 bit 0 ew¢ 5V)
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Epapuoyn 3 (ADC 10 bit 0 Ew¢ 5V)
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Epapuoyn 3 (ADC 10 bit 0 ewc 5V)

22 adc_serial | Arduino 1.0.5

fdpwsio  Ensfepyodia Ewedio Epyahsic  BorBsio

adc_serial

dldnalog Bead kal apeikonisi stl seiriski othoni
A0 dromeas sindeetal sto AD tou Arduino

void setup()

{
Serial.begin(9600]) ;

volid loop ()

{
int potvalue=anal ogRead (AQ) »
Serial.printlni{potwalue) ;
delay(500);
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Epapuoyn 4 (BoAtouerpo 0-5V)

& yoltmeter | Arduino 1.0.5

fdpwsio  Ensfepyodio Ewedio  Epyahsio  BonBeo

volttmeter

A Woltometro O-5W

void setup ()

{
Serial.begin(9600]) ;

volid loop ()

{
int sensorwvalue=analogRead (A0)
float Voltage=sensorwvalue* (5.0/1023.00
Serial.print("Voltage="");
Serial.printi(Voltage):
Serial.print("V™);

Serial.println(™™):
delaw(1000)
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Epappoyn 5 (MAvuua og 066vn LCD)

PIN MO PIN Mame |Function g
1|vss GND g gge,
2|VDD Power Supply 5 %‘Q gg

Contrast Adjustment Pin for Led to which gaﬁgg %g
3|VEE variable resister is connected @ié%%%owwmvmmhé’z”
Register Select pin if '0' act as Command SOugS e RRR8¢%
>>>rrruoonooooomm
4[R5 register and '1" acts data register R
5|R/W Read/Write select '0" write and '1' means read yuanse : lohebol |
6|E Enable Pin Which awake lcd
7|DBO Datalined
&|DB1 Datalinel
s|pez Dataline2
10|DB3 Dataline3
11|DB4 Datalined
12|DB5 Datalines
13|DBE6 Datalined
14|DB7 Dataline?
15|LED+ Power Supply to LCD's light source|LED)
16|LED- GMND to led
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E@apuoyn 5 (MAvupa oe 06ovn LCD

&8 led 1 | Arduino 1.0.5
Apwein  Enmefepyamia  EZwedn  Epyohein  BorjBen

ledl 1

LCD B3 pin to digital pin 12

LCD Enable pin to digital pin 11
LCD D4 pin to digital pin 5

LCD DS pin to digital pin
LED D6 pin to digital pin
LED D7 .pin to digital pin
LCD B/W pin to ground

10K resistor:

ends to +5V and ground
wiper to LCD VO pin (pin 3)

L

R T O R B T
[~

* % %

i

#include <LimuidCrystal. .l

LicuidCryetal led(lZ, 11, &, 4, 3, 21:

vold setup )

1
led begin(ls, 2] : A4 et up the LCD'zs number of columns and rows:
led.print ("HLEETRONIEQI! '™ ;

volid loop ()

{
1




Epappoyn 5 (MAvupa og 06ovn LCD)

&8 lcd_2 | Arduino 1.0.5

#include «<LicquidCrystal.h>

LiguidCrystal led(lZ, 11, 5, 4, 3, Z):

vold setup()

{
led.begin(le,2): ¥ get up the LCD's mumber of columns and rows:

led.print ("HLEETRONIEOI ! !'™) ;
delay (3000)
led.setCursos (0, 1)
led.princ(T20153-2014") ;
delay (70007 ;

led.oclear():

woid loop ()

{
'




E@.6 (KuAiGuevo unvuua og 08ovn LCD)

&3 led_3 | Arduino 1.0.5
Apxein  Emefepyoma Exwdéfwo  Epyoizio  BonBsio

A4 To OpoypoUps PETHEELWEL ATLLa-dpLOTERG Bwe i
#include <LiquidCrystal.he
LiguidCrvatal led(l2, 11, &, 4, 3, 2):

void setup ()

{

ledohegin(la,2) :

lecd.princ ("HLEKTRONIEQI! ™) ;
}

volid loop ()
1
for [int counter=0; counter<l6; counter++)
{
locd.scrollDisplavRighti);
delay(400]) ;
'

for [int counter=0; counter<l6; counter++]
{
lcd.scrolllisplayleft():
delay(400) ;

'
delay(500)
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Epappoyn 7 (OgpuopeTpo pe 1o TMP36)
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Figure 6. Output Voltage vs. Temperature
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Epappoyn 7 (QepuopeTtpo pe o TMP36)
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E@appoyn 7 (Qepuopetpo pe o TMP36)

#include «<LigquidCrystal.hs
LicuidCrystal ledilz, 11, 5, 4, 3, 21:

void setup () !
led.begin(le, 2):
lod.print (" *Thermometer ™) ;
delay(1l500])
led.secCursor (3,1
lediprinc(™with THPZa™)
delay(3000) ;
ledocleart)

volid loop () |
led.setCursor (0,0)
int sensorvalue=analogReadAl] ;
float woltage=sensorvalue* [(5000.0/1023.0) ;
float tempC=(woltage-500.01/10.0;
lediprint("Voltage="]:
lediprintiwoltage) ;
led.print (" mi™) ;
lod.setCurscr (0,1) 2
loed.print (" Tenp="]:
loed.print(templ) ;
ledoprint(™C*™) 2
delay(3000)
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