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Course Objectives

(Dersin Amaci)

This course introduces the fundamentals of microcontroller systems,
including architecture, instruction sets, interfacing, and embedded
programming. Students will develop the ability to design, program, and
debug microcontroller-based applications using industry-relevant tools, with
emphasis on hardware—software integration, real-time operation, and
practical problem solving.

Bu ders, mimari, komut setleri, arayliz olusturma ve gomuli programlama
dahil olmak lizere mikrodenetleyici sistemlerinin temellerini tanitmaktadir.
Ogrenciler, donanim-yazilim entegrasyonu, gercek zamanli calisma ve pratik
problem ¢6zme Uzerinde durularak, sektorle ilgili araclari kullanarak
mikrodenetleyici tabanli uygulamalari tasarlama, programlama ve hata
aylklama becerisi gelistireceklerdir.

Course Content
(Dersin igerigi)

Review of embedded systems. Basic architecture of microcontrollers
(ATMega328P - Arduino) and microcomputers (RPI). Review of number
systems. Algorithm developing. Basics of project development. Industrial
measurement and process control. Motor control. Utility meter system.
Development of animated (Proteus) PIC projects. Development of physical
Arduino and RPI projects in the lab.

Gom{lh sistemlerin gozden gecirilmesi. Arduino mikrodenetleyiciler ve RPI
mikrobilgisayarlarin temel mimarisi. Sayi sistemlerinin gdzden gecirilmesi.
Algoritma gelistirme. Proje gelistirmenin temelleri. Endustriyel 6l¢im ve
siire¢ kontrolli. Motor kontrol. Elektrik 6lciim sistemi. Animasyona dayali
Arduino projeleri gelistirme. Laboratuarda fiziksel Arduino ve RPI projeleri
gelistirme.

Course Learning Outcomes
(Dersin Ogrenme Ciktilar)

CO1. Explain and interpret the differences between microprocessors,
microcontrollers and microcomputers. [1.1, 1.2, 2.1]

CO2. Explain and interpret the basic properties of the Arduino family
microcontrollers and RPI microcomputers [1.1, 1.2, 2.1]

CO3. Analyze and create C programs for the Arduino microcontrollers and
also for RPI microcomputers. [1.1, 1.2, 2.1]

COA4. Create an Arduino microcontroller system that works with peripherals
such as push-button, keypad, led, 7-segment display, LCD display, and
temperature sensor etc. and write application codes on this system. [1.1,
1.2,2.1]

CO5. Create a mini single board computer (SBC) based on RPI that works
with peripherals such as keyboard, mouse, PC monitor, PC camera,
ethernet, WiFi, etc. and write application codes on this system. [1.1, 1.2,

2.1]




CO6. Create a unified microcomputer-microcontroller system that uses both
Arduino microcontroller and RPI microcomputer in a system and write
application codes on this system. [1.1, 1.2, 2.1]

CO1. Mikroislemciler, mikrodenetleyiciler ve mikrobilgisayarlar arasindaki
farklari aciklayabilir, yorumlayabilir. [1.1, 1.2, 2.1]

CO2. Arduino mikrodenetleyiciler ve RPI (Raspberry Pl 3 B+)
mikrobilgisayarlarinin temel 6zelliklerini agiklayip yorumlayabilir. [1.1, 1.2,
2.1]

CO3. Arduino mikrodenetleyiciler ve RPI mikrobilgisayarlar igin C
programlari yazabilir ve analiz edebilir. [1.1, 1.2, 2.1]

COA4. Buton, tus takimi, led, 7-béimeli led ekran, LCD ekran, sicaklik sensoéri
vb. cevresel birimlerle calisacak bir Arduino mikrodenetleyici sistemi
olusturabilir ve bu sistem lzerinde kosacak uygulama kodlari yazabilir. [1.1,
1.2,2.1]

COS5. Tus takimi, fare, PC monitori, PC kamera, eternet, WiFi vb. ¢cevresel
birimlere sahip bir minibilgisayar RPI kullanarak olusturabilir, ve bu sistem
lzerinde kosacak uygulama kodlari yazabilir. [1.1, 1.2, 2.1]

CO6. Arduino ve RPI'yi birarada kullanan birlesik bir mikrodenetleyici-
mikrobilgisayar sistemi olusturabilir, ve bu sistem (izerinde kosacak
uygulama kodlari yazabilir. [1.1, 1.2, 2.1]

ISCED Category of course
(Dersin ISCED Kategorisi)

ISCED 6

Textbook
(Ders Kitabi)

- Introduction to Embedded Systems Using ANSI C and the Arduino
Development Environment

- Arduino Tutorialpoint: https://www.tutorialspoint.com/arduino/index.htm

Other References
(Yardimci Kaynaklar)

- Introduction to Intel microprocessor 8086 (22 pages summary)
- Arduino Tutorialpoint: https://www.tutorialspoint.com/arduino/index.htm

- Arduino Cookbook, Michael Margolis, 2" Edition, ISBN: 978-1-449-31387-6

- Arduino Microcontroller:Processing for Everyone! Part |, Steven F.Barrett,
www.morganclaypool.com, ISBN: ISBN:9781608454389.

- Beginning Arduino, Michael McRoberts, Springer, ISBN: 978-1-4302-3241-4
- Getting Started with Arduino, Massimo Banzi, 2nd Edition, O’Relly Media
Inc., ISBN: 978-1-449-309879.

- Practical Arduino Engineering, Harold Timmis.

COURSE PLAN (DERS PLANI)
Week Topics
(Hafta) (Konular)
1 Introduction and Outline
Giris ve Ana Hatlar
5 Arduino Tutorial*: Overview, Board Description, Installation, Program Structure.
Arduino Egitimi*: Genel Bakis, Kart Tanimi, Kurulum, Program Yapisi.
3 Arduino Tutorial*: Data Types, Variables&Constants, Operators, Control Statements, Loops
Arduino Egitimi*: Veri Tipleri, Degiskenler ve Sabitler, Operatorler, Kontrol Deyimleri, Dongtiler
4 Arduino Tutorial*: Functions, Strings, String Object, Time, Arrays.




Arduino Egitimi*: Fonksiyonlar, Dizeler, Dize Nesnesi, Zaman, Diziler.

Arduino Function Libraries*: I/O functions, Advanced I/O function, Character functions, Math
Library, Trigonometric functions

5
Arduino Fonksiyon Kittiphaneleri*: G/C fonksiyonlari, Gelismis G/C fonksiyonlari, Karakter
fonksiyonlari, Matematik Kiitliphanesi, Trigonometrik fonksiyonlar
6 Arduino Advanced*: Due&Zero, PWM, random Numbers
ileri Arduino*: Due&Zero, PWM, Rasgele Sayilar
7 Arduino Advanced*: Interrupts, Communication
ileri Arduino *: Kesmeler, Haberlesme
3 Arduino Advanced*: Interrupts, Communication
ileri Arduino *: Kesmeler, Haberlesme
9 Arduino Advanced*: Timers, Term Projects Start
ileri Arduino *: Zamanlayicilar, Dénem Projeleri Baslangici
10 Arduino Advanced*: Timers
ileri Arduino *: Zamanlayicilar
11 ATMEGA328P Microcontroller Architecture and Hardware Connections
ATMEGA328P Mikrodenetleyici Mimarisi ve Donanim Baglantilar
12 Algor!thms
Algoritmalar
13 Algor!thms
Algoritmalar
14 Algorithms

Algoritmalar
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