COURSE CATALOG FORM
(DERS KATALOG FORMU)

Course Code: ELEC1411
(Dersin Kodu)

Course Name: Logic Design
(Dersin Adi) Mantik Devreleri Tasarimi

Semester |Lc+L+PS| Local Credit
(Yariyil) | (D+L+U) |(Yerel Kredi)

ECTS Language Category |(Instructional Method On Kosullar
(AKTS) [ (Dersin Dili) | (Dersin Tiirt) |(Dersin Islenis Yontemi)| (Prerequisites)

4 (3+0+1)

3

4 English Core Lecture
(ingilizce) (Zorunlu) (Ders)

Course Objectives
(Dersin Amaci)

To introduce the foundational principles of digital logic design. The main objectives
are to enable students to understand number systems and Boolean algebra, to
analyze and design combinational and sequential logic circuits, and to apply these
concepts using practical digital system design techniques and simulation tools.

(Sayisal mantik tasariminin temel ilkelerini tanitmak. Temel amaglar, 6grencilerin
say| sistemlerini ve Boole cebirini anlamalarini, birlesimsel ve ardigil mantik
devrelerini analiz edip tasarlamalarini ve bu kavramlari pratik sayisal sistem tasarim
teknikleri ve benzetim araglari kullanarak uygulamalarini saglamaktir.)

Course Content
(Dersin Igerigi)

Number systems. Boolean algebra. Logic circuits and simplification of the circuit.
Logic design with gates. MSI and LSI technologies. Combinatorial circuits.
Sequential circuits. Counters. Arithmetic logic, memory, and control units.

Sayi sistemleri. Boole cebiri. Mantik devreleri ve devrelerin basitlestiriimesi.
Kapilarla mantik devrelerinin tasarimi. MSI ve LSI teknolojileri. Birlesimsel devreler.
Ardigil devreler. Sayicilar. Aritmetik mantik, bellek ve denetim birimleri.

(Dersin Ogrenme Ciktilari)

Course Learning Outcomes

1. Understand number systems and perform arithmetic operations in binary, octal,

and hexadecimal formats. [1.1, 1.2]

2. Simplify Boolean functions using Boolean algebra rules and Karnaugh maps.
[1.2,2.1]

3. Analyze, design, and document combinational logic circuits such as adders,

decoders, and multiplexers. [2.1, 3.1, 3.2]

4. Analyze and design synchronous sequential logic circuits, including counters and

Finite State Machines (FSM). [2.1, 3.1, 3.2]

5. Utilize modern simulation tools (e.g., Circuit Verse) to verify digital logic designs

[4.1,11.1]

6. Define the properties of MSI, LSI, VLSI technologies and programmable logic

devices. [1.1, 11.1]

[Note: Numbers in brackets are the related program outcome PO numbers]

1. Sayi sistemlerini anlar ve ikili, sekizli, onaltil formatlarda aritmetik iglemler
gerceklestirir. [1.1, 1.2]

2. Boole cebiri kurallarini ve Karnaugh haritalarini kullanarak Boole fonksiyonlarini
sadelestirir. [1.2, 2.1]

3. Toplayicilar, kod ¢dzicller ve veri segiciler gibi birlesimsel mantik devrelerini
analiz eder, tasarlar ve belgeler. [2.1, 3.1, 3.2]

4. Sayicilar ve Sonlu Durum Makineleri (FSM) dahil olmak tzere senkron ardigil
mantik devrelerini analiz eder ve tasarlar. [2.1, 3.1, 3.2]

5. Sayisal mantik tasarimlarini dogrulamak i¢in modern benzetim araglarini (6rn.
Circuit Verse) kullanir. [4.1, 11.1]

6. MSI, LSI, VLSI teknolojilerinin ve programlanabilir mantik aygitlarinin 6zelliklerini
tanimlar. [1.1, 11.1]

[Not: Késeli parantez icindeki sayilar ilgili program ¢ikti PC numaralaridir]

ISCED Category of course
(Dersin ISCED Kategorisi)

52-Engineering

Textbook
(Ders Kitabi)

M. Morris Mano, Charles R. Kime, Logic and Computer Design Fundamentals,
Pearson, 5th edition.

Other References
(Yardimci Kaynaklar)

Stephen Brown, Zvonko Vranesic, Fundamentals of Digital Logic with VHDL Design,
McGraw-Hill.




COURSE PLAN
(DERS PLANI)

Week
(Hafta)

Topics
(Konular)

1 Introduction to Digital Systems, Binary Logic (Sayisal Sistemlere Girig, Ikili Mantik)

Onaltili, Aritmetik)

2 Number Systems and Codes: Binary, Octal, Hexadecimal, Arithmetic (Say1 Sistemleri ve Kodlar: Ikili, Sekizli,

3 Boolean Algebra and Logic Gates (Boole Cebiri ve Mantik Kapilari)

4 Simplification using Boolean Algebra (Boole Cebiri Kullanarak Sadelestirme)

5-6  |Karnaugh Maps and Minimization Techniques (Karnaugh Haritalar ve indirgeme teknikleri)

7 Combinational Logic Circuits: Adders, Subtractors (Birlesimsel Mantik Devreleri: Toplayicilar, Cikaricilar)

Cozucitler, Kodlayicilar)

8 Combinational Logic Circuits: MUX, Decoders, Encoders (Birlesimsel Mantik Devreleri: Veri Segiciler, Kod

9 Combinational Logic Continued: ROMs, PLAs, PALs (Birlesimsel Mantik Devami: ROM, PLA, PAL)

10-11

Sequential Logic Circuits: Latches, Flip-Flops (SR, JK, D) (Ardisil Mantik Devreleri: Tutucular, Flip-Floplar)

Kaydediciler)

12 Synchronous Sequential Logic: Counters, Shift Registers (Senkron Ardisil Mantik: Sayicilar, Kayan

13 Timing Analysis, State Reduction and Assignment (Zamanlama Analizi, Durum indirgeme ve Atama)

14  |Advanced Topics: FSM Design and Analysis (ileri Konular: FSM Tasarimi ve Analizi)

DERSIN DEGERLENDIRME SISTEMI

(COURSE ASSESSMENT)
Etkinlikler (Activities) | Adet (Quantity) Katki Orani (Contribution) (%)
Semester |Kisa Sinavlar (Quizzes)
Activities Arasinavlar (Midterm Exams) 2 60 (25+35)
'YARIYIL SONU SINAVI (FINAL EXAM) 1 40
Toplam (Total) 100

AKTS i$ YUKU TABLOSU
(ECTS WORKLOAD TABLE

DERS ETKINLIKLERI Sayi Siire (Saat) is Yiikii (saat)
(COURSE ACTIVITIES) (Quantity) (Time (h)) (Work - Load (h))
Ders Siiresi 14 42
(Lectures)

Uygulama 14 14
(Tutorial)

Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil) 1 14
(Final Exam (Preparation included))

Sinif Digi Calisma Siiresi 14 14

(Out class working time)

Arasinavlar (Hazirlik Siiresi Dahil) 2 16
(Midterm Exams (Preparation included))

Toplam s Yiikii (saat) 100
(Total Work - Load (h))

Dersin AKTS Kredisi (Toplam Is Yiikii / 25) 4
(ECTS Credits of the course (Total Work - Load / 25))
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Onaylayan
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