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Course Objectives

(Dersin Amaci)

The objective of this course is to provide practical experience in the design,
analysis, and implementation of digital logic circuits. It aims to integrate
theoretical knowledge with practical application by utilizing Boolean
simplification techniques, developing combinational and sequential
modules, and employing VHDL for simulation, while developing professional
skills in technical reporting and teamwork.

Bu dersin amaci, sayisal mantik devrelerinin tasarimi, analizi ve
gerceklestirilmesi konusunda uygulamali deneyim kazandirmaktir. Ders,
Boolean sadelestirme tekniklerini kullanarak, kombinasyonel ve ardisil
modiiller gelistirerek ve similasyon icin VHDL'den yararlanarak kuramsal
bilgiyi uygulamayla butlnlestirirken, teknik raporlama ve takim ¢alismasi
alanlarinda profesyonel becerilerin gelistirilmesini hedefler.

Course Content
(Dersin igerigi)

Verification of logic gates. Introduction to combinational circuits.
Introduction to VHDL. Binary adder circuit. Binary adder-subtractor circuit.
Combinational circuit design. Multiplexers. Flip-flops. Counters.

Mantik kapilarinin dogrulanmasi. Birlesimsel devrelere giris. VHDL'ye giris.
ikili toplama devresi. ikili toplama-cikarma devresi. Birlesimsel devre
tasarimi. Coklayicilar (mux). Flip-floplar. Sayicilar.

Course Learning Outcomes
(Dersin Ogrenme Ciktilan)

1. Construct and analyse multi-level combinational logic circuits containing
AND, OR, NOT, NAND, NOR, and XOR gates.[10]

2. Apply Boolean algebra and Karnaugh maps to simplify the Boolean
expressions and design simplified logic circuits using logic gates.[10]
3. Design and analyse modular combinational logic circuits containing
multiplexers, adders/ subtractors, multipliers and 7-segments display
decoders.[10]

4. Design and develop sequential circuits.[10]

5. Translate real world problems into digital logic formulations, set up
them and analyse.[9]

6. Simulate a logic circuit using VHDL.[7]

7. Develop basic laboratory skills: record data, write well-organized
technical reports. [18]

8. Acquire the skill of work in team and share responsibilities of circuit
construction.[15]

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

1. AND, OR, NOT, NAND, NOR ve XOR kapilari iceren ¢ok katmanl
birlesimsel mantik devrelerini olusturur ve analiz eder.[10]

2. Boole ifadelerini basitlestirmek icin Boole cebiri ve Karnaughh
haritalarini uygular ve mantik kapilarini kullanarak basitlestirilmis mantik

devreleri tasarlar.[10]




3. Coklayicilar, toplayicilar/gikarcilar, carpim ve 7 parcali gosterge
¢Oziclleri iceren moddler birlesimsel mantik devreleri tasarlar ve analiz
eder. [10]

4. Ardisil devreler tasarlar ve gelistirir.[10]

5. Gercek hayat problemlerini sayisal mantik devrelerine cevirir, kurar ve
analiz eder. [9]

6. VHDL kullanarak bir mantik devresinin benzetimini yapar. [7]

7. Temel laboratuvar becerilerini gelistirir: veri kaydeder, iyi organize
edilmis teknik raporlar yazar.[18]

8. Takim ¢alismasi yapabilme becerisi kazanir ve devre kurulumunda
sorumluluk paylasir. [15]

[Not: Késeli parantez igindeki sayilar ilgili program ¢iktt PC numaralaridir]

ISCED Category of course
(Dersin ISCED Kategorisi)

071 — Engineering
071 - Miihendislik

Textbook
(Ders Kitabi)

1- Digital Design, 6e, M. Morris Mano & Michael D. Ciletti, Pearson
2 - Lab Manual (Deney Kitapgigi)

Other References
(Yardimci Kaynaklar)

Lecture notes
(Ders notlar)

COURSE PLAN
(DERS PLANI)
Week | Topics
(Hafta) |(Konular)
1 Introduction of Lboratory instruments
Laboratuar cihazlarinin tanitimi
» Logic Gates
Mantik Kapilari
3 VHDL (Verilog Hardware Description Language)
VHDL
4 Introduction to Combinational Circuits
Birlesimsel Devrelere Giris
g Binary Adder Circuit
Ikili Toplama Devresi
6 Binary Adder — Subtractor Circuit
ikili Toplama-cikarma Devresi
7 Combinational Multiplier
Birlesimsel Carpma
8 Design of Two-Level Circuits Using NAND and NOR Gates
NAND ve NOR Kapilari ile ikinci Dereceden Devrelerin Tasarimi
9 Karnaugh Maps
Karnaugh Haritalari
10 Incompletely Specified Functions Design
Kismen Tanimlanmis Fonksiyonlarin Tasarimi
11 Combinational Circuit Design
Birlesimsel Devre Tasarimi
12 Multiplexers
Coklayicilar




13 Flip-Flops
Flip-Floplar
14 Final Project / Make-up experiments
Donem projesi / Telafi deneyleri
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