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DERS OGRETIM PLANI

Dersin Adi Sayisal Tasarim
|Dersin Kodu EE 203

Dersin Tiiri (Zorunlu, Segmeli) Zorunlu

Dersin Seviyesi (6n Lisans, Lisans, Y.Lisans, Doktora) Lisans

Dersin AKTS Kredisi 5

|HaftaI|k Ders Saati (Kuramsal) 3

|HaftaI|k Uygulama Saati 0

|HaftaI|k Laboratuar Saati 2

|Dersin Verildigi Yil 2

Dersin Verildigi Yariyil (Ders her iki yariyil veriliyorsa 2

yillik ders olarak belirtilmesi gerekir)

Dersin Ogretim Uyesi (Uyeleri)

Yrd. Do¢. Dooyoung Hah

Ogretim Sistemi (Orgiin Egitim, Uzaktan Egitim)

Orgiin Ogretim

uygulamasi varsa yazilmasi, yoksa “yok” diye
belirtilmesi gerekir.)

Egitim Dili (Tiirkce, Ingilizce, Almanca) ingilizce
Dersin On Kosulu Olan Ders(ler) (On Kosul olan dersler |Yok

ya da bu dersi basarmak igin alinmis olmasi énerilen

dersler varsa yazilmasi gerekir. On kosul ders yoksa

“yok” diye belirtilmesi gerekir.)

Ders icin Onerilen Diger Hususlar (Ders igin 6nerilen Yok
konular varsa yazilmasi, yoksa “yok” diye belirtilmesi

gerekir.)

Staj Durumu (Bu dersle ilgili herhangi bir staj Yok

DERSIN AMACI

Bu dersin amaci; ogrencilere dijital sistemlerin temel yapi taslarini ve
calisma prensiplerini 6gretmek, birlesik ve sirali devrelerin, yazmag ve
hafizalarin, programlanabilir mantik dizeneklerinin ¢alisma prensiplerini,
kullanimlarini ve tasarim tekniklerinin anlatiimasidir. Dijital sistemlerin
yap! taslarini sistem tasarimina uygulama ve bilgisayar destekli tasarim
becerisi  kazandirmaktir. FPGA devre tasarimi  yazilimlarinin
kullanimlarina ahlstirmaktir. Sayisal sistemlerde donanim tanimlama
dillerinin kullaniminin anlagiimasidir. Laboratuvar deneyleri ve donem
projeleri ile dijital sistemlerin konulari hakkinda birinci elden tecribe sahibi

olunmasidir.
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OGRENME CIKTILARI

1. Bir say1yi, bir sayi sisteminden diger bir sayi sistemine ¢evirebilme

2. Degisik sayi sistemlerinde, isaretli ve isaretsiz sayilar ile islem
yapabilme becerisi kazanma

3. Mantik kapilarinin galisma prensiplerini kavrayabilme

4. Dijital ifadelerin sadelestiriimesi tekniklerini kavrayabilme

5. Kodlayici, kod ¢6zucu ve ¢oklayicilarin galisma prensiplerini
kavrayabilme

6. Ardisik devrelerin galisma prensiplerini kavrayabilme

7. Yazmaglarin ve sayicilarin ¢alisma prensiplerini kavrayabilme

8. Senkron ve asenkron devrelerin galisma prensiplerini kavrayabilme

9. Devre tasarimlarini en verimli ve ekonomik bigimde yapabilme becerisi
kazanma

10. Dijital sistemler alanindaki gelismeleri izleyebilme

11. Bu deneylerde gerekecek, arag ve gerecleri kullanma becerisini
kazanabilme

12. Analiz ve sentez islemleri sonucunda elde edilen verileri; rapor
halinde sunup, yorumlayabilme.

DERSIN ICERiGI

e Sayi Sistemleri

* Aritmetik iglemler

* Mantik Kapilari

* Karnough Diyagramlari

* Kombinasyonel Devre Tasarimi
* Flip-Floplar

* Birlesimsel Devre Tasarimi

» Kaydediciler ve Sayicilar

HAFTALIK AYRINTILI
DERS ICERiGI
(YARIYILLIK
DERSLER ICIN
ARASINAV VE FINAL
SINAVLARI DAHIL
EDILEREK 16
HAFTALIK, YILLIK
DERSLER ICIN
ARASINAV VE FINAL
SINAVLARI DAHIL
EDILEREK 30
HAFTALIK)

KONULAR
HAFTA -
Teorik Dersler Uygulama

Sayi sistemleri, Aritmetik Islemler,

1 Sayilarin Farkli Tabanlarda Temsili FPGA Tanitim

2 Alfa-Nimerik Kodlar, Bool Cebri, \VHDL Programlamaya
Fonksiyonlar ve Farkli Temsil Yollan |Giris - 1
Karno Diyagramlari, Fonksiyon

3 Sadelestirmeleri, Pariteler ve é‘:glj ;rogramlamaya

Kullanimlari

Dijital Mantik Aileleri, CMOS yapi ile
Fonksiyon, Kapi ve Devre Tasarimlari

Sematik kullanarak
Temel Mantik
Fonksiyonu Deneyi

Bilesimsel Devreler, Tasarim
Konulari, Bilgisayar-Destekli Tasarim

VHDL ile Kod Cozlcu
Tasarim Deneyi

Donanim Tanimlama Dilleri (HDL),
Analiz Yontemleri, Similasyonlar

VHDL ile 3 Bit Toplayici
Tasarim Deneyi

Kodlayicilar, qu-CszcUIer,
Codullayicilar, Ikili sistemde 4 islem

VHDL ile Cogullayici
Tasarim Deneyi

Vize Sinavi

Vize Sinavi

Toplayicilar, Cikaricilar, HDL-VHDL-
Verilog Gosterimleri

\VHDL Flip-Flop Tasarimi
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1.

2. Thomas C. Floyd, “Digital Fundamentals,

Pedroni, Volnei A., “Circuit Design with VHDL”,
Cambridge, Massachusetts London, England, 2004.

Lagler, Flip-Floplar, Sirali Devre VHDL Asenkron Sayici
10 |analizi, Durum Diyagramlari Tasarim Deneyi
Durum Tablolari, Uyarma Tablolari, [VHDL Yukari/Asagi
11 .
Sirali Devre Tasarimi Sayici Tasarim Deneyi
Sirali Devreler icin HDL-VHDL- \VHDL Yazmag Tasarim
12 . .. . . .
Verilog Gosterimleri Deneyi
13 |razmaglar, ileri-Geri Sayicilar, HDL- [VHDL Yazmag Tasarim
VHDL-Verilog Gosterimleri Deneyi
14 RAM’lar, ROM’lar Telafi deneyleri
15 Program!anablllr Mantik Teknoloji ve Telafi deneyleri
Devreleri
16 |Final Sinavi Final Sinavi
] DERS KiTABI:
DERS KITABI/ 1. M.Morris Mano, Charles Kime, “Logic and Computer Design
MALZEMESI/ Fundamentals”, Prentice Hall 2" Ed., 2000.
ONERILEN
KAYNAKLAR YARDIMCI KiTAPLAR:

MIT Press

Prentice Hall”, 1997.

DEGERLENDIRME

Yariyil (Yil) Ici Etkinlikleri Sayisi Katki Yiizdesi %
Laboratuar Vize 1 5.4
Laboratuar Finali 1 8.1
Laboratuar Performans 1 16.5
Dénem Projesi 1 20
Ara Sinav 1 20
Final Sinavi 1 30
TOPLAM 100
Yariyil (Yil) Igi Etkinliklerinin Basari Notuna Katkisi 70
Yaniyil (Yil) sonu sinavinin Basari Notuna Katkisi 30

TOPLAM

100
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Hesaplanmasi

Dersin Ogrenme, Ogretme ve Degerlendirme Etkinlikleri Cercevesinde is yiikiiniin

Etkinlikler Sayisi ?:;:ae:)l T°p";':aii)vu"“
Ders 14 3 42
Ders (Laboratuar) 12 2 24
Derste anlatilanlarin tekrarlanmasi 14 1 14
Internet calismasi / kiitiiphane galismasi 1 2 2
Proje tasarimi ve simiilasyon uygulamasi 1 8 8
Projenin devre kurulumu ve galistiriimasi 1 8 8
Proje Raporu hazirlama 1 2 2
h::m::::ar oncalisma ve deney raporu 12 1 12
Laboratuar vize sinavi hazirhik 1 6 6
Laboratuar vize sinavi 1 2
Ders ara sinav hazirlik ve arasinav 1 10 10
Uygulama final sinavina hazirhik 1 12 12
Uygulama final sinavi 1 2 2
Final sinavi hazirhk ve Final Sinavi 1 10 10
TOPLAM 62 68 140
AKTS KREDISININ HESAPLANMASI 154/30 5
Program ve Ogrenme Ciktilar iligkisi*

Ders Program Ciktilar

Ogrenme (PC| PC | PC | PC | PC | PC | PC | PC | PC | PC | PC | PC

Ciktilari 1 2 3 4 5 6 7 8 9 | 10 [ 11 | 12

6C1 2141 4 1 5 1 1 1 1 1 3 4

6¢c2 2141 4 1 5 1 1 1 1 1 3 4

6¢3 2141 4 1 5 1 1 1 1 1 3 4

6ca 2141 4 1 5 1 1 1 1 1 3 4

6¢5 215 5 1 5 1 1 1 1 1 3 5

6C6 2141 4 1 5 1 1 1 1 1 3 5

6¢7 215 5 1 5 1 1 1 1 1 3 5

6cs 215 5 1 5 1 1 1 1 1 3 5

6c9 215 5 1 5 2 2 212 2 3 5
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5c10 2] 453533343375
6(;11 2 5 5 2 5 4 4 3 4 4 5 5
0Cc12 21 4 5 2 5 4 4 3 3 4 3 5

*Katki diizeyi: 1 Cok dlisiik, 2 Dusuk, 3 Orta, 4 Yiksek, 5 Cok ylksek

YARIYIL VE YILLIK AKTS KREDiSi VE iS YUKU

® Birdénem = 30 AKTS kredisi =  750-900 saat
® Bir yil = 60 AKTS kredisi = 1500-1800 saat
® Buna gore 1 AKTS kredisi = 25 - 30 saatlik is ylikiine karsilik gelmektedir
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INDIVIDUAL COURSE DESCRIPTION

Course unit title Digital Design
Course unit code EEE 203
Type of course unit(compulsory, optional) Compulsory
Level of Course Unit (Short cycle, first cycle, second First Cycle
cycle, third cycle)

Number of ECTS Credits Allocated 5
Theoretical (hour/week) 2

Practice (hour/week) 0
Laboratory (hour/week) 2

Year of Study 2
Semester when the course unit is delivered 2

Name of Lecturer(s)

Assist. Prof. Dooyoung Hah

|Mode of Delivery (face-to-face, Distance Learning) Face-to-face
|Language of Instruction (Turkish, English, German) English
Prerequisities and co-re-requisities (On Kosul olan None

onerilen dersler varsa

dersler ya da bu dersi basarmak i¢cin alinmis olmasi

yoksa “yok"” diye belirtilmesi gerekir.)

yazilmasi gerekir. On kosul ders

belirtilmesi gerekir.)

Recommended Optional Programme Components (Ders None
icin Onerilen konular varsa yazilmasi, yoksa “yok” diye

gerekir.)

Work Placement(s) (Bu dersle ilgili herhangi bir staj None
uygulamasi varsa yazilmasi, yoksa “yok” diye belirtilmesi

Objectives of the
Course

To make the students understand the building blocks of digital systems.
Understand the operation principles, usage, and design techniques of]
combinational and sequential circuits, registers and memories,
programmable logic arrays. Get familiar with the usage of FPGA
programming software. Understand the usage of hardware description
languages in digital systems. Have a first hand experience about the
topics of digital systems through laboratory experiments and semester
projects.

LEARNING OUTCOMES

To provide an opportunity for students to

1. be able to convert a number from one base system to another

2. be able to make operations with signed and unsigned numbers in
various bases.

be able to understand the operating principles of logic gates

be able to understand the simplifications of digital expressions

5. be able to understand the operating principles of decoders,
encoders and multiplexers

6. be able to understand the operating principles of sequential circuits

7. be able to understand the operating principles of registers and
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counters

8. be able to understand the operating principles of synchronous and
asynchronous digital circuits

9. gain the ability to make most efficient and economical circuit
design

10. be able to review the developments in this field

11.be able to use the instruments and tools required for the
experiments

12.be able to report and discuss the results coming from the analysis
and synthesis processes.

COURSE CONTENT

*  Number Systems

* Binary Logic and Algebraic Manipulation
* Combinational Logic Circuits

* Karnough Diagrams

* Combinational Logic Design

* Flip-Flops

* Sequental Circuits

* Registers and Counters

WEEKLY DETAILED
COURSE CONTENT

(Yariyillik Dersler igin
Arasinav Ve Final
Sinavlari Dahil Edilerek
16 Haftalik, Yilhk Dersler
icin Arasinav Ve

Final Sinavlarn Dahil
Edilerek 30 Haftalik)

SUBJECTS
WEEK
Theoretical Practice
Number Systems, Arithmetic
1 Operations, Conversion from |[Introduction to FPGA
Decimal to Other Bases
Alphanumeric Codes. Boolean .
2 Algebra, Map Simplifications [ntroduction to VHDL - 1
3  [Parity Generation and Introduction to VHDL - 2

Checking, Karnough Maps,

Binary Logic and Gates, Digital
4 Logic Families, Map
Simplification,

Using Schematic Basic Logic
Function Experiment

Combinational Circuits, Design
5 Topics, Computer-Aided
Design,

Using VHDL Decoder Design
Experiment

Hardware Description Using VHDL
6 Languages (HDL), Analysis 3 - Bits Adder Design
Procedure, Logic Simulation, |Experiment

Decoders, Encoders, Using VHDL a

7 Multiplexers, Algebric Multiplexer Design
Manipulation Experiment

8 Midterm Exam Lab. Midterm Exam
Binary Adders, Binary ,

9 Subtraction, Binary Multipliers, gSJII?gFI\i/HEIIE) Desian
HDL Representations - VHDL - . P P 9

; Experiment

Verilog.
Latches, Flip-Flops, State Using VHDL

10 |Diagrams, Sequential Circuit AN asynchronous Counter
Analysis, Design Experiment

State Ta_bles,_ Ex_citatio_n Tables, Using VHDL
11 Sequential Circuit Design ,

An Up/Down S h
Designing with Flip-Flops, p/Down Synchronous

Counter Design Experiment
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HDL Representation for Using VHDL

12 Sequential Circuits-VHDL- A Register Design
Verilog. Experiment
Registers, Ripple Counter,

Synchronous Binary Counters,

13 Other Counters, HDL Using VHDL
Representation for Shift A Shifter Design Experiment
Registers and Counters-VHDL-

Verilog.

14 RAMs, RAM ICs, Three-State Make up experiments
Buffers
Programmable Logic

15 Technologies, ROMs, PLAs, Make up experiments
PALDs, VLSI PLDs.

16 Final Exam Lab. Final Exam

Reading

Recommended or Required [TEXTBOOK:
1. M.Morris Mano, Charles Kime, “Logic and Computer Design
Fundamentals”, Prentice Hall 2" Ed., 2000.

RECOMMENDED BOOKS:
. Pedroni, Volnei A., “Circuit Design with VHDL”, MIT Press
Cambridge, Massachusetts London, England, 2004.

2. Thomas C. Floyd, “Digital Fundamentals, Prentice Hall”, 1997.

ASSESSMENT
Term (or Year) Learning Weight, %
Activities Quantity
Laboratory Midterm Exam 1 5.4
|Laboratory Final Exam 1 8.1
|Laboratory Performance 1 16.5
|Project 1 20
Midterm Exam 1 20
Final Exam 1 30
TOTAL 100

Contribution of Term (year) Learning Activites to Success 70
Grade
Contribution of Final Exam to Success Grade 30

TOTAL 100

Workload

Planned Learning Activities, Teaching Methods, Evaluation Methods and Student

Activities

Quantity

Duration
(hour)

Total Work Load
(hour)
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Lectures 14 3 42
Lectures (Laboratory) 12 2 24
Repetition of the Topics 14 1 14
Internet study / library study 1 2 2
Project design and simulation 1 8 8
Set up the project and run the circuit 1 8 8
Report preparation 1 2 2
Presentation preparation 12 1 12
Laboratory quiz 1 6 6
Quiz preparation 1 2 2
Midterm exam preparation and Exam 1 10 10
Laboratory final exam preparation 1 12 12
Laboratory final exam 1 2 2
Final exam preparation and Final exam 1 10 10
TOTAL 62 68 154
ECTS Credits 154/30 5

Contribution of Learning Outcomes to Programme Outcomes*

Programme Outcomes

t)euat;gl:..ges PO| PO|PO| PO|PO|PO| PO | PO | PO | PO | PO PO

1, 2| 3| 4]|5]|6]|7 8 9 (10| 11 | 12
LO 1 214 (411 5]1 1 1 1 1 3 4
LO 2 214 (411 5]1 1 1 1 1 3 4
LO 3 214 (411 5]1 1 1 1 1 3 4
LO 4 214 (411 5]1 1 1 1 1 3 4
LO 5 2151|5 1151 1 1 1 1 3 5
LO 6 214 (411 5]1 1 1 1 1 3 5
LO 7 2151|5 1151 1 1 1 1 3 5
LO 8 2151|5 1151 1 1 1 1 3 5
LO 9 2151|5 L1512 2 2 2 2 3 5
LO 10 2041513 5[3](3 3 4 3 3 5
LO 11 2155125 (4] 4 3 4 4 5 5
LO 12 21451254 4 3 3 4 3 5

* Contribution level: 1 Very Low, 2 Low, 3 Medium, 4 High, 5 Very High




