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1.1 Tulmaslusisaivos

sl o v

lulpslusiwaiwes (Microprocessor) Wugunsaifiviminiuszanana lng
fassasuseneume migusyaianana1aviselseni@iy (Central Processing
Unit: CPU) vihigAuiuneadinaansiazaadnuiosenit oweag (Arithmetric

Logic Unit: ALU) 29951 88UsaniigndIudn wasndunmiatdng wayisasniin

[ a

dyaaunint nsvinnuveslulasiuswawesazlinuielseuiananals CPU

° v o & &

vihiilugudnansuszanuiasieusafiunulgnneg Ae ALU uagieasiuile

1% a

fya1uuinT uenaNtfutourafuMneANUTINIEUDNLALNEIABUNALD NN

L]

Hiunedatoya (Data Bus) wazUaweniasa (Address Bus) laglassasneiiugiu

voslulaslusiaigeas Aaguil 1.1
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WATABUNA-LDIANA niaeANTINILUBN

< Data Bus & Address Bus >

mhgUszananana MIBAMIUN
(T | adinmaniuazasin
(CPU)
(ALU)

|

2995AWLA

oy auuing

sUN 1.1 Tassadeiugiuvedhilasivswawes

1.2 Tulaspoulnsalaos

lulasasulnsatass (Microcontroller) Aon1sute1lATIds 19984
TulpsTuswaesuaziendufndenesusniunsusunglusdvies (Single-
Chip Microcontroller) i vigauinteya (Random Access Memory: RAM)
NI9AUINUTUATH (Ready-Only Memory: ROM) 29253ULI81 29351 ULIaN
wagnesne1eg warlundmdulsessiuled (ntegrated Circuit: 1C) vl
lalasreulnsaiae svhauldidmasameluiifonesiimdsilddoulsunsuauny

(%

wazitiadeyals lnglassasiiuguvedlilasaeulvsaaes Agun 1.2

Y
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A2 AIHNAN PUILATIHAT
T)sunsa (ROM) daya (RAM)

< Data Bus & Address Bus >

e SR UG WA SR NG

— ‘ AU AN N
I finlen s wngs=saananatg - B -
<:> ALIAAARSUAZEDAN
(Timer/Counter) (CPU)
(ALU)
WAglp
drynnninging

JUN 1.2 Tassadenugiuvediilasreulnsaiaes

1.3 mwnanchos:nowlulasiusivaivosia:lulasnoulnsalaos

Mnteitilasiaiswedlilasneulnsamesinhefiugumiloutu
lulaslswawed swdlulasroulnsaaefldifiuuaziniendwfndaniouen
thinswegneluduifier Wy wihsnnudlusunsy mheanuddoya wosn
BunmLowing 2msunauazisstunm Memminndenlflulaslussases

(%

uarlulasreulnsainesistuogifugnausrasdgléonu wu mnmuidussuuauny
yueilvg fesnsuszinanagann amudmn deanslinieanudiifvung
g waeflgunsalBunnuaziendnaiidiosnsidenderfuduiuann ldsnumsiden
Tilsleslusiwawed uithiussuumuauiitiiuadn lidudeu Timhenrmdils
untin wazannsadensefugunsaldunauazieninald fldeuaisidentd

lulasmoulnsalass fanns1en 1.1
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A151991 1.1 WSsusunisidenldanuseninglulasiuswawesiaslulasroulnsaass

lulaslusigaiwes lulaspaulnsaiaad
1) STUUAIUANYUIA LY 1) szuvrwaanuazlddudou
2) Manunslunisussananagaun 2) ldmheanuiniey

3) WeuregUnInldunmLaieanndwIuan | 3) Tdaunuen

4) Tnulrsanudnaunivg)

n1sUszenaldey n1suszenaldau
1) LAd0srn-naudu (ATM) 1) ﬂqﬂmmmzwLﬂ%‘laqsﬁﬂﬁmaamm%'w
2) SEUUEsHNeT (Server) 2) fnathin fiAuthiu uasdiudy
Insdnm

1.4 Tulaspoulnsalaos Arduino

lulaspeulvsamesiigniauesnuvatesuidudiuwiuuin lullaglu
lulnsmeulvsataesiilssuauiomdulilasreulnsameinszga AR waylsinde
Huvesalilaseoulnsaaes Arduino Tuisiduiidenlivesalulasnevlnsaines
Arduino Uno R3 Jululesmeulnsaesnssga AVR wes ATMEGA328P wun
8 On vesuTunlulastin (Microchip Technology) lneiiswazidunditsloBuay
vl Uit 1.3 vedalulasroulnsames Arduino légnitanniseniauas
(Upsm Arduino) tazwaudlas (Arduino IDE) Wuu Open Source #3alUULUALAE
foya lgldouamunsnilufausosenld fafu Arduino Fumngdmiudi
aulauazdosmsFeuslilasaeulnsaaesiiiethlulszgndldnumsnussuuaiua
auosnailsi Tasvesalulasroulnsaiaes Arduino gnitmuntusmanesuls
WALNZANAUIUUTZLANENGS) juﬁﬁaﬂ%&mﬁudw‘lm@ A9 U93A Arduino Uno R3

UaA Arduino Nano Waz uasa Arduino Mega 2560 R3 ﬁ'ﬂg‘d‘ﬁ 1.4
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{RESET) PC6 [1_| O [28 Pcs (ADCS5/SCL)
(RXD) PDO [Z] [27 PC4 (ADC4ISDA)
(TXD) PD1 [3] [28 Pc3(ADC3)
(INTO) PD2 [4_| [25 Pc2(ADC2)
(INT1) PD3 [5] [24 Pc1 (ADC1)
(XCKIT0) PD4 [6 [23 Pco (aDCO)
vee [T [22 GND
ono ] ATMEGA 328P o3 e
(XTAL1/TOSC1) PB6 [9 | [29 Avce
(XTAL2ITOSC2) PB7 fi0] [3 PBS5 (SCK)
(T1) PD5 fiT [78 PB4 (MISO)
(AINO) PD6 fiZ] [A7 PB3 (MOSIOC2)
(AIN1) PD7 i3] |78 PB2TSS/0C1B)
(ICP1) PBO fiZ] [15PB1 (OC1A)
(n) (¥)

Ul 1.3 lilasroulnsaiaeinszna AVR e ATMEGA328P Uuuein Arduino Uno R3

(n) fiasled waz @) Teezdoavldau @

X" ARDUINO

ARDUINO

(@)

gﬂﬁ 1.4 yasn Arduino §us139 (1) vasA Arduino Uno R3 (1) Uasa Arduino Nano
uaz (A) Uafm Arduino Mega 2560 R3 2™

U https://www.skroutz.gr/s/10858588/Atmel-ATMEGA328P-PU-Microcontroller-Bootloader.html
https://components101.com/microcontrollers/atmega328p-pinout-features-datasheet
https://core-electronics.com.au/arduino-nano-v3-2.html

https://amperka.com/collections/arduino
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vesnlulasaeulnsaaes Arduino U Uno R3 ldlulasmeulnsawaes
nszNa AVR wazdalldiuvesynlnaniaes (Boot Loader) Mussqlusunsudivawl
neluvesa diwusznavnazsigasidonlday AU 1.5 wazansei 1.2

AUAINU

USB-B-Port

To Computer
DC Power Jack 7-12VDC Input

Reset Button

Microcontroller S8

(I12C) SCL-Serial Clock
(12C) SDA-Serial Data
Analog Reference Voltage Ground
Ground
(13) Digital Pin 13 /(SPT) SCK/ Connected to on-board LED
(12) Digital Pin 12 /(SPT) MISO
(11) Digital Pin 11 /PWM/(SPI) MOSI
(10) Digital Pin 10 /PWM/(SPI) SS
(9) Digital Pin 9 /PWM
(8) Digital Pin 8
(7) Digital Pin 7
» (6) Digital Pin 6 /PWM
Analog Pin 0(A0) ks (5) Digital Pin 5 /PWM
Analog Pin 1(A1) (4) Digital Pin 4
Analog Pin 2(A2) -3 (3) Digital Pin 3 /PWM/Ext Int 1
Analog Pin 3(A3) 2 (2) Digital Pin 2 /Ext Int 0
(12C) SDA/Analog Pin 4(A4) (1) Serial Port TX /Digital Pin 1
(12€) SCL/Analog Pin 5(A5) |} Y (0) Serial Port RX /Digital Pin 0
Analog Input Pins”™ '\Digilal Pins

No Connection

1/0 Reference Voltage for shields
Reset Input

3.3V Output@50mA

5V Output or Input

Ground

Ground
7-12V Output or Input

Ui 1.5 daudsznevresuesalulasreulvsaiaes Arduino $u Uno R3

M990 1.2 Teavdennldnuvesuesalulasaeulvsaaes Arduino U Uno R3

aldau s19azden
USB Jack wasn USB l¥Sudedayaseninsuesauazmouiiunasuaysialn
Beslifuuedn
Power jack dwduseliAsanuvassnglwnansuen

Microcontroller | lalasmaulnsataasiues ATMEGA328P

Reset Button | Undwi¥udidnuedalviBusuienilysl

LED-Pin13 vaoalvl LED safuvifanann 13

Power LED vaonlW LED uansamurliidssveuodn

Power Pins ¥alWiABs 5V 3.3V uag GND

Digital Pins quma%ﬁaauwmmﬁwmﬁﬁ"’wm 14 ¥1fe DO-D13 laww1 DO-D1

dundlddwiunshnsedoansuuuaynsy

Analog Input Pins | gavuauzdendunaivisvun 6 Ao A0-A5
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1.5 vowdinsamsuweuunnululnaspoulnsalaos Arduino

gondwIsdmIuAIUANURsAlilAsAaUlnTAes Arduino fie Arduino
IDE (Arduino Integrated Development Environment) iusensiuwasaivihaiinitle
vanedufe dudeulusunsuvieldndids drursulidvioutasnuaexfinnes
Junmwedes (Machine Language) Tilulaspeulvsaaesidnle drwswlvanlng
munasediiululasreulnsaiand wavdrunsivdeunadwsnIsiney feu
Arduino IDE FuduunumiiddalunsWawszuvauesnatiada nisaailuan

BOWALIT Aruino IDE snldau deaguit 1.6

ARDUINO

°

+ ARDUINO

i WEB EDITOR GETTING STARTED

Download the Arduino IDE

‘ ARDUINO 1.8.12

()

JUN 1.6 nMsnilvanwenduis Arduino IDE
(n) ntheie Software uay (v) nihsing Download

el https://www.arduino.cc/en/main/software
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Wanvlvaswansiig Aduino IDE wasauad Tinnsalusunsy Arduino

IDE Tmseusay annuulidaluswnsy Arduino IDE Ui TUShATUALLEAIATINAIG

999 Arduino IDE Juufislddnsuideulanedals d@iulsenauaanduwisway

T1882188A789 Arduino IDE AIgUA 1.7 uagmsni 1.3

Sketch Arduino
Name Version

A |4
Blink | Arduino 1.8.12 - m] X

Serial
File Edit Sketch Tools Help Monitor
// the setup function runs once when you press reset or power the board
void setup() {
// initialize digital pin LED_BUILTIN as an output.
pinMode (LED_BUILTIN, OUTPUT):
Code ) N
—
Editor
// the loop function runs over and over again forever
void loop()
1Write (LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage le
1000) ; // wait for a second
talWrite (LED_BUILTIN, LOW); // turn the LED off by making the voltage
delay(1000) ; // wait for a second
NS .
Board  Port

JUN 1.7 wdielusunsuuasseasidenrasenduas Arduino IDE
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A15199 1.3 519azdennisidaulusknsy Arduino IDE

o EULGHGLL
Sketch Name Foludimaudeuldnnds
Arduino Version waneidurasuesa Arduino
Code Editor dmsulddeuldnmdwdelusunsy
Console NEANUEAINTUIZLIANANITVINIUTBIVDIA
Board WAAITUVBIVDIA Arduino
Port uamswosaldnuiignidosio
Verify ﬁm%’ummaaummgﬂﬁawaﬂﬁmﬁﬁ’aﬁa&mmaﬁ
Upload dnlvanlwdasuuuesa Arduino
New \Waldntang Arduino IDE T
Open dwusulaligd Arduino IDE
Save dusutuiinlng
Serial Monitor ATIREBUN TN NUYRINTHDAsTeyARUTBYNTY

1.6 Taus1s Arduino

oIS Arduino IDE Tlausiidiegunasfniandoutugensiuag
Arduino IDE 8néne 1y lausimsinsedessuuueynsy lavfwesluewmes
warlavsiioug lavrdmardastligldnuiaruasmnlunsfauulsunsy
wazantunoulunmsdeulusunsuiitudouadls Tasfilndlavsidnsasasgniiuly
Tulldines libraries fegufl 1.8 dmdunsideulusunsuuy Arduino IDE fldau
annsaFonldeulausiidesnsldld wu lausinsfndedoasuuveunsufe
SoftwareSerial.h Lﬁammuw Sketch - - > Include Library ﬁﬂgﬂﬁ 1.9 mﬂ‘lfu
Indlausnisnanazgnisenldalumitsnig Arduino IDE 1Ju #include

<SoftwareSerial.h> ﬁdgﬂ‘ﬁ 1.10
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iNnAOAMsIOeuca IoT

= | libraries

* u & cut x I T3 New item ~ | open - F selectall
A Copy path - 17 Easy access ~ Edit 11 Select none
Pmat(umas:\:k OBy P [ honat r:\ooe Copy  Delete Rename f:;:«r properties P ———
Clipboard Organize New Open Select
« v 1 1 > ThisPC > Local Disk (C) > Program Files (x86) > Arduino > libraries
O Name - Date modified Type
> s Quick access
‘Adafruit Circuit_Playground 4/25/2020 10:44 A File folder
> @ OneDrive Bridge 4/25/2020 10:44 A, File folder
« ®ThisPC Esplora 4/25/2020 10:44 A File folder
» 33D Objects [ Ethemet 4/25/2020 10:44 A...  File folder
I Destop Firmata 4/25/2020 10:44 A File folder
Gsm 4/25/2020 10:44 A File folder
> (5 Documents Keyboard 4/25/2020 1044 A...  File folder
> ¥ Downloads LiquidCrystal 4/25/2020 1044 A...  File folder
> D Music Mouse 4/25/2020 10:44 A File folder
> &) Pictures Robot_Control /25/2020 10:44 A File folder
> [ videos Robot_Motor /25/2020 10:44 A File folder
> & Local Disk (C) RobotiRremote /25/2020 10:44 A File folder
s < Local Disk ®) D 4/25/2020 10:44 A File folder
Servo 4/25/2020 10:44 A File folder
> & Network SpacebrewYun 4/25/2020 1044 A...  File folder
Stepper 4/25/2020 10:44 A File folder
Temboo 4/25/2020 10:44 A File folder
T 4/25/2020 10:44 A File folder
Wi 4/25/2020 10:44 A, File folder

JUT 1.8 laussdnsagululnidnes libraries

View

=)

@ Blink | Arduino 1.8.12
File Edit Sketch Tools Help

Verify/Compile

Ctri+R

Upload

Ctri+U

uulwanwasululnsnaulnsa@as Arduino

Size

Upload Using Programmer Ctrl+Shift+U
Export compiled Binary  Ctrl+AltsS

Show Sketch Folder

Crl+K. cts

Include Library
Add File.

// initialize digital pin LED_BUILT
nMode (LED_BUILTIN, OUTPUT);

// the loop function runs over and ov
0«
ite (LED BUILTIN, HIGH):

void lo

Manage Libraries.
Add ZIP Library.

Arduino libraries
Bridge
EEPROM
Esplora
Ethernet
Firmata

GSM

HID

Keyboard
LiquidCrystal
Mouse

Robot Control
Robot IR Remote
Robot Motor
D

SP1

Servo
SoftwareSerial
SpacebrewYun
Stepper

T

Temboo

WiFi

Wire.

Ctrl+

sUn
U

1.9 msenttaulaussd

o

W5a3U
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@ sketch apr25b | Arduino 18.12 - o X
File Edit Sketch Tools Help

sketch_apr2sb §

SoftwareSerial.h>

void setup() {
// put your setup code here, to run once:

void loop() [i]

// put your main code here, to run repeatedly:

U7l 1.10 TndlavsrigniSenldarilumheing Arduino IDE

Tunmsdeulusunsudanlalasaoulnsamesiienugugunsaldunn
e viedueed fldnusnasmudymildilaviidifaguiifedaunnienty
gosuas Arduino IDE Wy gunsalaeudnina LCD wiowduiwesingumgl
DHT11/22 \Budu defugldansnduasdosmmilvanlausiandulesdiiau
lulasneulnsalas Arduino laslawg 1 https://github.com/arduino-libraries
vsariuladau Wy lausi3seuanna LCD Aifldouseuvy 12C Tnefidunounis
pilvanuazinndlausia deil

1) amilnanlndlausn3 LiquidCrystal 12C Mdulnd zIP a1nudulesd
https://eithub.com/fdebrabander/Arduino-LiquidCrystal-I2C-library ﬁﬂg‘d‘ﬁ 1.11



