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Ders Degerlendirme

e Proje 100%

* Not: Kesin degerlendirme yontemi ve konular ileriki
haftalarda belirlenecek.
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Sabri UZUNER - Lecturer

e Contacts
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> Phone: 0 380 735 40 48 - 51 99 Dahili: 7522
o E-mail: sabriuzuner@duzce.edu.tr
> Webpage:

 Office hours: Carsamba 9:30-17:00
(MYO) ve Sali 9:30-15:00 (Muhendislik)
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DERS AKISI

Hafta Konular __ Kullamilan On Hazirhk
Ogretim Yontemi
ve Teknikleri
1. Hafta | Temel kavramlar: sayilar, bilgisayarlar ve mikrodenetleyiciler
2. Hafta | Elektronik: direncler, gerilim, akim ve Ohm Kanunu
3. Hafta | Sayisal Mantik: transistorler, flip flop ve mantik fonksiyvonlan
4. Hafta | C programlamaya girs
5. Hafta | Mikrodenetleyici Giris / Cikis
6. Hafta | Tasanm ve Gelistirme Sireci
7. Hafta | Anahtarar ve LED'ler Araylz
8. Hafta | Arasinav
9 Hafta | Diziler ve Fonksiyonel ayiklama
10. Hafta | Sonlu Durum Makineleri
11. Hafta | UART - Seri Arabirim, | / O Senkronizasyon
12. Hafta | kesmeler
13. Hafta | DAC ve Ses
14. Hafta @ ADC ve Veri Toplama




MOTIVASYON

Insansiz hava araclar, robotlar, akilli ev sistemleri gibi projeleri
uygulamali olarak yapabilmek.

Son yillarda cok fazla yaygin olarak kullanilan ARDUINO
mikrodenetleyicisi ile populer projeleri rahathkla yapmak.

Devre sistemlerine ve burada kullanilan elektronik malzemelerine
asina olmak



What is Microcontroller??

O Microcontrollers are small computers integrated into a single chip

O They contain

I. Processing core
2. Flash Memory for program
3. |/O peripherals

4. RAM
5

Peripherals such as clocks, timers, PWM etc

O Microprocessors are used for general purpose applications, while
microcontrollers are self sufficient and are used for specific tasks.

O  Microcontrollers are an example of embedded systems.



What is ARDUINQO??
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Arduino is an open-source physical computing platform.
It is a small microcontroller board with a USB plug.

Based on a simple i/o board and a development environment that implements the
Processing/writing language.

Arduino can be used to develop stand-alone interactive objects or can be connected to software
on your computer.

Easy-to-use hardware and software.

It’s intended for students, artists, designers, hobbyists and anyone who tinker with technology.
It is programmed in Arduino Programming language(APL) similar to C/C++.

Way more easy to program compared to other microcontroller packages.

The Arduino is a microcontroller development platform(not a microcontroller....)

It is the winner of “worlds best interaction award 2012" sponsered by google




Why Arduino!?

It is Open Source,both in terms of Hardware and Software.
It is cheap,(about $20,the cost of going out for pizza)

USB connectivity(MacBooks don’t have serial ports)

More powerful than a BASIC stamp(it costs around $180)

Simple and easy to use by someone without formal electronics training.Editing and
rewriting is often easier than writing from scratch.That’s where the BeagleBoard
falls short.”It has virtually no example application that you can just copy and hack
to learn from”.

We know simple is attractive.



Arduino ayn1 zamanda Italyancada dost anlamina gelmektedir.



Different flavours!!!

O There are many versions of Arduino board.versions differ by
size,microcontroller,etc
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Arduino Pro Mini, Uno’dan farkli olarak fazladan 2 analog girise sahiptir ve
dogrudan USB kablosu Uzerinden programlanmamaktadir. Pinleri lehimsiz olarak
gelmektedir. Arduino Mini karti ise Pro Mini ile neredeyse ayni olup sadece
Breadboard Uzerinde kablolama imkani sunmaktadir.

Arduino DUE karti diger kartlardan ¢ok daha farkli olup 32 Bit islemciye sahip ilk
Arduino modelidir. Uzerinde ARM mimarisine sahip 32 Bitlik islemci vardir. Bu,
diger Arduino kartlarina gore cok daha fazla veri isleyebildigi anlamina gelmektedir.
Yapi olarak Arduino Mega ile aynidir.

Arduino Leonardo modeli pin yapisi olarak Uno'ya benzemektedir. Uno’dan en
buyUk farki Gzerinde dahili bir serial donusturicu olmamasidir. Bunun sebebi
Leonardo Uzerinde bulunan Atmega32u4 islemcisinin kendi pinleri vardir. Kullanim
olarak Uno’dan bir farki yoktur.

Arduino Esplora yapi olarak diger modellerden farklidir, biraz daha kumandaya
benzemektedir. Esplora’nin yapilis amaci Arduino’ya yeni baslayanlara cesitli
sensorlerin kullanimini 6gretmektir. Uzerinde cesitli sensorler, Joystick ve farkli
elektronik komponentler bulunmaktadir.

Arduino YUN, Uzerinde dahili olarak hem ethernet hem de WiFi modull
icermektedir. Kartin Uzerinde hem bir Atmega mikroislemci hem de Linux
mikroislemci bulunmaktadir. Host 6zellikli, Linux islemciye bagl ikinci bir USB portu
bulunmaktadir. Kartin hafizasi harici bellek ile artirilabilmektedir.



Arduino Uno Kartini Taniya m

1: USB jaki

: Power jaki (7-12 V DC)
: Mikrodenetleyici ATmega328

Haberlegme gpi o k==
5 | z kris P

: Reset butonu j \llJ—D!O }\- '
: Power ledi Ol 2 * ARDUTNO = .
- TX / RX ledleri N "'.'f” e ~ : q
: Led | et 00, o e il
10 : Power pinleri : G
1 : Analog girisler

12 : TX / RX pinleri

13 : Dijital giris / cikis pinleri
(yaninda ~ isareti olan pinler PWM
cikisi olarak kullanilabilir.)

14 : Ground ve AREF pinleri

15 : ATmega328 i¢in ICSP

16 : USB arayuzu i¢in ICSP
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¢ Mikrodenetleyici: ATmega328
¢ Besleme Voltaji: 7-12V
¢ Calisma Voltaji: 5V (Arduino UNO kag voltta ¢alisir?)
¢ Giris-Cikis Pinler1 Sayisi: 14 adet dyjital pini mevcuttur.
Bunlardan 6 tanesi PWM olarak kullanilabilir. 6 pinden 8 bitlik
analog sinyal cikisi elde edilebilmektedir.
¢ Pinlerdeki Akim: 40mA(5V), 5S0mA(3.3V)
¢ FLASH: 32 KB (2 KB Bootloader tarafindan kullaniliyor)
1 KB EEPROM
2 KB SRAM
¢ Calisma Saat Hiz1: 16MHz
¢ Iletisimi de USB iizerinden saglayabilmektedir.



“Arduino Mega Kartinin Ozelli

Mikrodenetleyici : ATmega2560

Calisma gerilimi : +5 VDC 3t i IR,

. . o - 5§ rx £ Et .55“
Tavsiye edilen besleme gerilimi: 7-12V $Hidec oss 8;%5 iy
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Besleme gerilimi limitleri: 6 - 20V eRERE; Srinen siicet
Dijital giris / ¢ikis pinleri : 54 tane (15 82 58823558 355555

tanesi PWM cikisini destekler)

Analog giris pinleri : 16 tane

Giris / ¢cikis pini basma diisen DC akim :
40 mA

3,3 V pini icin akim : 50 mA
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Arduino Nano Kartinin.Ozellikl

Mikrodenetleyici : Arduino Nano V3 te ATmega328
(6nceki versiyonlarda ATmegai68)

Calisma gerilimi : +5 VDC

Tavsiye edilen besleme gerilimi : 7-12 VDC
Besleme gerilimi limitleri: 6 - 20V

Dijital giris / ¢ikis pinleri : 14 tane (6 tanesi PWM

cikisini destekler)

Analog giris pinleri : 8 tane

Giris / cikis pini basina du.se.n DC akim : 40 mA i i Ol e
Flash hafiza : ATmega328 icin 32 KB, ATmega168 = A A
icin 16 KB (2 KB bootloader i¢in kullanihir) o uj;:::f.:: 63 E. o
SRAM : ATmega328 icin 2 KB, ATmegai168 icin1 K - ;f"::;f;; y wm———
EEPROM : ATmega328 icin 1 KB, ATmega168 icin 512 E :gs:s:o:" 3% = E ~
byte B xcomea | paw s ¢ =
Saat frekans1 : 16 MHz 8 “neasdi . ieamenl ® o
Bczyutlan :18 mm x 45 mm " Mocsayin
Agirhk:5g A~asgse .
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Peki Projem Icin Hangi Kart Uygun ?

1-Projenin amaci belirlenmeli, bu amaclar
dogrultusunda kullanilacak cevre birimlerin
belirlenmeli.

2-Proje icin biitce durumu belirlenmeli.

Yanitlar dogrultusunda uygun gelistirme karti secilmelidir.



Arduino IDE sini nasil ylklerim ?

https://www.youtube.com/watch?v=
2JJ29kmwRU



https://www.youtube.com/watch?v=_2JJ29kmwRU
https://www.youtube.com/watch?v=_2JJ29kmwRU

Arduino icin kaynaklar

+ Arduino - Coskun TASDEMIR
e YOUTUBE === >>>>>LEZZETLI ROBOT TARIFLERI

@) 1wt

2 Lezzetli Robot Tarifleri
82,5 B abone



ARDUINO:SOFTWARE

[2] Arduino - 0011 Alpha

Arduino boards can be controlled
Using an implementation of Wiring,
Which 1is a version of Processing

developed specifically for electronic

I/0.

Arduino looks like Processing,but

1s actually built in C,so there are a

few differences to look out for.

Arduino.IDE can be downloaded from

http://www.arduino.cc

Currently used version is 004.

* The basic Arduino example. Turns on an LED on for one second,
* then off for one second, and S0 on... We use pin 13 because,
* gepending on your Arduino board, 1Tt has either a built-in LED
“or a built-in resistor so that you need only an LED.

¥ http: /A, arduino. ccfenTutorial /Blink

int TedPin = 13; A/ LED connected to digital pin 13

void setup() /4 run once, when the sketch starts

pindode{TedPin, OUTPUT); A/ sets the digital pin as output

¥
void Toop() A4 run owver and over again
{
digitalWrite{1edPin, HIGH); A/ sets the LED on
del ay (ooof); // waits for a second
digitalWrite(ledPin, LOW); S sets the LED off
delay (1000} ; A/ waits Tor a second

1

Done compiling.


http://www.arduino.cc/

THE ARDUINO IDE

The Arduino is programmed in C language.

The language is very simple and provides many abstraction for
simplicity of reading and writing powerful applications.

It provides a serial monitor to see the serial data from the USB
virtual COM port.

Allows one click compiling, verification and burning of code onto
the Arduino.



ARDUINO PROJECTS WITH DIY INSTRUCTIONS

How To Make an
Arduino Radar

For this project you just need two components along with an Arduino board, and that's
an ultrasonic sensor and small servo motor. The range of the radar can be adjusted to

up to 4 meters with 180 degrees rotation.


https://howtomechatronics.com/tutorials/arduino/ultrasonic-sensor-hc-sr04/

DIY Arduino Robot Arm

https://howtomechatronics.com/arduino-projects/



https://howtomechatronics.com/arduino-projects/
https://howtomechatronics.com/arduino-projects/
https://howtomechatronics.com/arduino-projects/




NIHEER

ASSISTANT

* % W .

*@@

Measure Heart Rate and SpO2
with MAX30102

Project tutor v SurtrTech

Alzheimer's Assistant
Project tutorial by Abdullah Sadiq

Purdue ExoMIND Glove Sleeping Phases Determination

Project tutorial by Diana Khalipina

Project showcase by Purdue MIND

Biomedical projects
https://create.arduino.cc/projecthub/projects/tags/health?page=2



Heart Beat Indicator Using ECG
Project tutorial by Dmitry Dziuba

Flowers - Arduino Nano,
CrazyCircuits, DFRobot

Project tutorial by Kitty Yeung

Arduino Polygraph Machine (Lie
Detector)

Project tutorial by ElectroPeak




Malzeme Listesi

» Arduino Uno

» Breadboard

» LED

» 220 Q direnc

> ki ucu erkek jumper kablo

1. UOYGULAMA
Arduino LED Yakma (Blink)

https://www.robotistan.com/arduino-baslangic-

seti?utm source=maker&utm medium=banner
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https://www.robotistan.com/arduino-uno-r3-klon-usb-kablo-hediyeli-usb-chip-ch340
https://www.robotistan.com/arduino-uno-r3-klon-usb-kablo-hediyeli-usb-chip-ch340
https://www.robotistan.com/arduino-uno-r3-klon-usb-kablo-hediyeli-usb-chip-ch340
https://www.robotistan.com/arduino-uno-r3-klon-usb-kablo-hediyeli-usb-chip-ch340
https://www.robotistan.com/arduino-uno-r3-klon-usb-kablo-hediyeli-usb-chip-ch340
https://www.robotistan.com/breadboard
https://www.robotistan.com/5mm-kirmizi-led-paketi-10-adet
https://www.robotistan.com//14w-220r-direnc-paketi-10-adet
https://www.robotistan.com//14w-220r-direnc-paketi-10-adet
https://www.robotistan.com//14w-220r-direnc-paketi-10-adet
https://www.robotistan.com/40-pin-ayrilabilen-erkek-erkek-m-m-jumper-kablo-200-mm
https://www.robotistan.com/40-pin-ayrilabilen-erkek-erkek-m-m-jumper-kablo-200-mm
https://www.robotistan.com/40-pin-ayrilabilen-erkek-erkek-m-m-jumper-kablo-200-mm
https://www.robotistan.com/40-pin-ayrilabilen-erkek-erkek-m-m-jumper-kablo-200-mm
https://www.robotistan.com/40-pin-ayrilabilen-erkek-erkek-m-m-jumper-kablo-200-mm
https://www.robotistan.com/40-pin-ayrilabilen-erkek-erkek-m-m-jumper-kablo-200-mm
https://www.robotistan.com/40-pin-ayrilabilen-erkek-erkek-m-m-jumper-kablo-200-mm
https://www.robotistan.com/40-pin-ayrilabilen-erkek-erkek-m-m-jumper-kablo-200-mm
https://www.robotistan.com/arduino-baslangic-seti?utm_source=maker&utm_medium=banner
https://www.robotistan.com/arduino-baslangic-seti?utm_source=maker&utm_medium=banner
https://www.robotistan.com/arduino-baslangic-seti?utm_source=maker&utm_medium=banner
https://www.robotistan.com/arduino-baslangic-seti?utm_source=maker&utm_medium=banner
https://www.robotistan.com/arduino-baslangic-seti?utm_source=maker&utm_medium=banner

LED KORUMA DIRENCI NE OLMALIDIR
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LED KORUMA DIRENCI NE OLMALIDIR

Besleme ( LED'in Katalog g Seri Bagh )

Kullanilabilecek Voltaji Voltaj Degeri LED sayisi
Minimum —
Direng Degeri LED'in Katalog Akim Degeri

+—
y Rk

=
Besleme Voltaji Direnc

SORU: Besleme gerilimi icin 12V gerilim kaynagi ve kirmizi led
kullanilirsa koruma icin kullanilacak diren¢ ne olmalhidir?




Program Kodu

Blink | Arduino 1.6.5 = m| X

Dosya Dazenle Taslak Araglar Yardim

modified & May 2014
by Scott Fitzgerald

* /

// the setup function runs once when you press reset or power the
veid setup() {

// initialize digital pin 13 as an output.

pinMode (13, COUTPEUT):;

// the loop function runs over and over again forever
void loop() {
digitalWrite (13, HIGH):; // turn the LED on (HIGH is the wvoltac

delay(1000); // wait for a second
digitalWrite (13, LOW); // turn the LED off by making the wvolt
delay(1000); // wait for a second




Malzeme Listesi 2. UYGULAMA
> Arduino UNO Push Buton ile LED Yakma

» Breadboard

» 1 adet 330Q) direnc

» 1 adet 10kQ direnc

» 1 adet push-buton

> ki ucu erkek jumper kablo
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https://www.robotistan.com/arduino-uno-r3-klon-usb-kablo-hediyeli-usb-chip-ch340
https://www.robotistan.com/arduino-uno-r3-klon-usb-kablo-hediyeli-usb-chip-ch340
https://www.robotistan.com/arduino-uno-r3-klon-usb-kablo-hediyeli-usb-chip-ch340
https://www.robotistan.com/arduino-uno-r3-klon-usb-kablo-hediyeli-usb-chip-ch340
https://www.robotistan.com/arduino-uno-r3-klon-usb-kablo-hediyeli-usb-chip-ch340
https://www.robotistan.com/breadboard
https://www.robotistan.com/14w-330r-direnc-paketi-10-adet
https://www.robotistan.com/14w-330r-direnc-paketi-10-adet
https://www.robotistan.com/14w-330r-direnc-paketi-10-adet
https://www.robotistan.com/14w-330r-direnc-paketi-10-adet
https://www.robotistan.com/14w-330r-direnc-paketi-10-adet
https://www.robotistan.com/14w-330r-direnc-paketi-10-adet
https://www.robotistan.com/14w-10k-direnc-paketi-10-adet
https://www.robotistan.com/14w-10k-direnc-paketi-10-adet
https://www.robotistan.com/14w-10k-direnc-paketi-10-adet
https://www.robotistan.com/14w-10k-direnc-paketi-10-adet
https://www.robotistan.com/14w-10k-direnc-paketi-10-adet
https://www.robotistan.com/14w-10k-direnc-paketi-10-adet
https://www.robotistan.com/4-pinli-push-buton-kirmizi-6x6x1mm
https://www.robotistan.com/4-pinli-push-buton-kirmizi-6x6x1mm
https://www.robotistan.com/4-pinli-push-buton-kirmizi-6x6x1mm
https://www.robotistan.com/4-pinli-push-buton-kirmizi-6x6x1mm
https://www.robotistan.com/4-pinli-push-buton-kirmizi-6x6x1mm
https://www.robotistan.com/4-pinli-push-buton-kirmizi-6x6x1mm
https://www.robotistan.com/40-pin-ayrilabilen-erkek-erkek-m-m-jumper-kablo-200-mm
https://www.robotistan.com/40-pin-ayrilabilen-erkek-erkek-m-m-jumper-kablo-200-mm
https://www.robotistan.com/40-pin-ayrilabilen-erkek-erkek-m-m-jumper-kablo-200-mm
https://www.robotistan.com/40-pin-ayrilabilen-erkek-erkek-m-m-jumper-kablo-200-mm
https://www.robotistan.com/40-pin-ayrilabilen-erkek-erkek-m-m-jumper-kablo-200-mm
https://www.robotistan.com/40-pin-ayrilabilen-erkek-erkek-m-m-jumper-kablo-200-mm
https://www.robotistan.com/40-pin-ayrilabilen-erkek-erkek-m-m-jumper-kablo-200-mm
https://www.robotistan.com/40-pin-ayrilabilen-erkek-erkek-m-m-jumper-kablo-200-mm
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Program Kodu

#tdefine Buton 8
#define buton 8

$define led 9

int buton durumu=0;

#define Led 10
void setup()

{ void setup () {

pinMode (Buton, INPUT); pinMode (buton, INPUT) ;
pinMode (led, OUTPUT) ;

pinMode(Led, OUTPUT); \

} vold loop () I
buton durumu=digitalRead (buton);
void loop() 1f (buton durumu==1) {
digitalWrite (led,HIGH) ;

{ }

if (digitalRead(Buton) == 1) else{

digitalWrite(Led,HIGH); digitalWrite (led, LOW) ;

else }

digitalWrite(Led,LOW); }




Arduino Data Types Value Assigned Value Ranges

boolean 8 Bit ~ True or False
byte | 8 Bit .~ 0to 255
char | 8 Bit - -127t0 128
unsigned char 8 Bit | 0 to 255
word 16 Bit - 0to 65535
unsigned int | 16 Bit - 0to 65535
int 16 Bit -32768 to
| 32767
long | 32 Bit . -2,147,483,648 to
| Ll A0060
float 32 Bit -3.4028235E38 to
3.4028235E38
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3. UYGULAMA
KARA SIMSEK PROJESI




Malzeme Listesi

» Arduino UNO

» Breadboard

» 8 adet 330Q) direnc

» 8 adet Led

> |ki ucu erkek jumper kablo

fritzing
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—const int LEDdizisi[] = {2,3,4,5,6,7,8,9};

void setup (){ /* void setup kism arduino kartimizin temel kurulum islemlerini yaptigimz yerdir yani
ilk basta arduino kartimiz baslarken hangi ayarlar yapmasi gerekiyorsa o ayarlan yaptigimiz yerdir
I void setup her calsimada sadece 1 kez calisir ve biter.*/

for(int i=0; i<8 ;i++) i1

{ /* For dongusuyle LEDdizisi elemanlarina ulasiyoruz */
pinMode(LEDdizisi[i], OUTPUT); /* LED pinleri cikis olarak ayarlandi */

}

void loop() {/*
void loop boliimii arduino kartimizin calisip void setup ayarlarimi yaptiktan sonra SUREKLI OLARAK
CALISTIGI YERDIR WHILE (1) komutu ile AYNI MANTIKLA CALISIR.
7
for(int i=o; i<8; i++){ /* Tum LEDIeri sirayla 5o milisaniye yakip sonduruyoruz */
digitalWrite(LEDdizisi[i], HIGH);
delay(s0);
digitalWrite(LEDdizisi[i], LOW);
}

for(int j=7;j>-1; j--)
{ /* LEDleri geri yonde 50 milisaniye yakip sonduruyoruz */
digitalWrite(LEDdizisi[j], HIGH);
delay(s50);
digitalWrite(LEDdizisi[j], LOW);
}
}



—const int LEDdizisi[] = {2,3,4,5,6,7,8,9};

int sonradan degistirilebilir degerler icin kullanilir. eger const int tanimladigin
degerler sonradan degismez.

Arduino Diziler

Diziler, birden fazla bilgiyi ayri ayri hafizasinda tutan degisken yapilaridir. Ornek
olarak 5 elemanl bir dizi 5 adet farkh degiskeni hafizasinda tutabilmektedir.

Meyveler Dizisi
?indis Ataunan
No Deger
0 Elma
1 Armut
2 Uziim
3 Cilek

Yukaridaki ornek kodda dizi adinda 4 elemanlh bir dizi olusturduk. “char’

Normal bir degisken bir kutu gibidir ve icine bir tir malzeme
koyulabilir. Diziler ise ¢cok cekmeceli / rafli bir dolap gibidir. Her
cekmecesine ayri malzemeler vyerlestirilebilir ve bu bilgiler
birbirine karismazlar.

char myChar ="'A’;

char myChar = 65; // both are equivalent
S06zdizimi; char diziAdi[indis sayisi];

char dizi[4]; /] 4 elemanli bir dizi olusturduk

komutu ile dizi icerisinde tutacagimiz veri turind belirledik, ardindan dizi ismi
girdik ve koseli parantezler. Yani bu dizi icerisine 4 adet deger atayabiliriz.



Eger diziyi olustururken deger atayacaksak, dizi eleman sayisini girmemize
gerek yoktur.

int dizi[] = {1,3,5,7,9} // 5 elemanli dizi olusturduk

Yukarida olusturdugumuz dizinin elemanlarina erismek icin ise dizi adini yazip
koseli parantez icerisinde erismek istedigimiz elemanin indis numarasini
gireriz. Indis numaralarinin sifirdan basladigini unutmayalim,

int dizi[] = {1,3,5,7,9%
2

4 Serial.println(dizi[@]);

6
Serial.println(dizi[3]);

Eger istersek dizi elemanlarini degiskene de atayabiliriz;

int dizi[] = {1,3,5,7,9};

int sayi = dizi[Z];



Dizinin herhangi bir indisindeki elemani degistirmek istersek, yeni atayacagimiz
deger o indis numarasina atanir;

int dizi[] = {1,3,5,7,9};
2

4 dizi[3] = 6; yukaridaki dizimizdeki / degeri 6 oldu

Eger bir dizinin tum elemanlarini listelemek istersek bunu dongu ile yapabiliriz;

int dizi[] = {1,3,5,7,9};

for(int i = @; i<5; i++){
4 Serial.println(dizi[i]);
)
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