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Dersin Adi: Course Name:

Sayisal Elektronik Devreleri

Digital Electronic Circuits

Ders Uygulamasi, Saat/Hafta
Kod Yariyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuvar
(Theoretical) (Tutorial) (Laboratory)
EHB 322/322E 4 3 6 3 - -

Bo6liim / Program

Elektronik ve Haberlesme Mihendisligi / Elektronik ve Haberlesme Miihendisligi

(Department/Program) | (Electronics and Communication Engineering/ Electronics and Communication Engineering )
Dersin Tiirii Dersin Dili Tirkge

Zorunlu (Compulsory) .
(Course Type) (Course Language) | English

Dersin Onkosullan
(Course Prerequisites)

EHB 262 MIN DD veya (or) EHB 262E MIN DD veya ELE 262 DD veya ELE 262E DD veya
ELE 222 DD veya ELE 222E DD veya EHB 222 DD veya EHB 222E DD

Dersin Mesleki Bilesene

Katkisi, %
(Course Category
by Content, %)

Temel Bilim ve Miihendislik/Mimar

Matematik Temel Miihendislik ik Tasarim Genel Egitim
(Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
and Math) ecture Design)

- 100 - -

Dersin Tanimi

(Course Description)

Genel kavram ve tanimlar, NMOS ve CMOS eviricilerin statik ve dinamik 6zellikleri, statik NOR
ve NAND kapilari ile karmasik kapi yapilari, anahtarli lojik mimarisi, NMOS ve CMOS (TG) gecis
lojigi, ardisil devre temel yapilari-flipfloplar, sayisal devrelerde senkronizasyon, dinamik sayisal
devreler: domino, nora, zipper lojik yapilari, yariiletken bellekler: salt-oku bellekler (ROM),
statik ve dinamik yaz-oku belekler (SRAM ve DRAM), kapi dizileri (PAL, PLA, FPGA).

Introduction and basic definitions, NMOS and CMOS inverters and their static and dynamic
behaviors, NOR and NAND gates, complex static gates, pass logic (NMOS and CMOS), flip-
flops, synchronization of digital electronic circuits, dynamic gates: cascading methods;
domino, NORA, zipper logics, semiconductor memories: ROM, static and dynamic RAM, gate
arrays: PAL, PLA, FPGA

Dersin Amaci

(Course Objectives)

Bu dersin amaci:

1. Sayisal elektronik devrelerinde kullanilan temel yapi bloklarinin analizini,
2. Bunlarin elle ve bilgisayar benzetimleri ile hesaplanmalarini,

3. Tasarim yontemlerini tanitmaktir.

This course aims to give the following abilities to the students:

1. The analysis of the basic building blocks in digital electronic circuits,
2. Hand and computer aided calculation of digital electronic circuits,
3. The design methods of the digital electronic circuits

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;

I. NMOS ve CMOS eviricilerin statik ve dinamik davranislarina ait buyukliikleri hesaplayabilme,
1. Sayisal sistem icinde gereksinimleri karsilayacak sekilde evirici tasarimi yapabilme,

IIl. NMOS ve CMOS temel ve karmasik kapi devrelerinin (NOR ve NAND) statik ve dinamik
ozelliklerini hesaplayabilme ve tasarlayabilme,

baykliklerini hesaplayabilme,

V. Flip-floplarin gesit ve 6zelliklerinin 6grenilerek, bunlarin sayisal sistem icinde kullanabilme,
VI. Sayisal devrelerin senkronizasyonu ve dinamik ¢alismanin 6zelliklerini kullanabilme,

VII. Matris diizenindeki sayisal devreler, yani programlanabilir kapi dizileri ve belleklerin
ozellikleri kavrama ve tasarlayabilme becerilerini kazanir.




Students who pass the course will be able to:

I. Analyze the static and dynamic responses of NMOS and CMOS inverters.
1. Design of NMOS and CMOS inverters.

Ill. Analyze and design of basic and complex static gate circuits.

IV. Analyze and design of NMOS and CMOS pass logic.

V. Analyze the flip-flop circuits.

VII. Design of gate arrays and memories.

VI. Apply synchronization on digital circuits and analyze and design dynamic digital circuits.

DERS PLANI
Dersin
Hafta Konular Ogrenme
Ciktilan
1 Giris, temel kavramlar |
2 NMOS eviriciler ve temel CMOS eviricinin statik 6zellikleri |
3 Eviricilerin dinamik 6zellikleri |
4 Evirici tasarimi, kademeli siriici, statik ve dinamik giic, glic-gecikme ¢arpimi Il
5 CMOS temel kapilar (NOR ve NAND kapilari): statik ve dinamik davraniglar 1]
6 Karmasik fonksiyonlu CMOS kapilar, sézde nMOS kapilar 1
7 Anahtarli lojik mimarisi: NMOS ve CMOS (TG) gegis lojigi v
8 NMOS ve CMOS (TG) gegis lojigi ve drnekler v
9 Flip-floplar \Y
10 Sayisal devrelerin senkronizasyonu VI
11 Dinamik galismanin sorunlari: esnek digiim kagaklari ve dinamik yik paylagimi-I VI
12 Dinamik ¢alismanin sorunlari: esnek digiim kagaklari ve dinamik yik paylagimi-Il VI
13 Dinamik kapilar, dinamik kapilarin kaskat baglanmalari, Domino, NORA ve Zipper yaplilari VI
14 Yariiletken bellekler ve kapi dizileri Vil
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction and definitions |
2 Inverters: CMOS and nMOS and their static behaviors |
3 Dynamic responses of inverters |
4 Design of the inverters, staged buffer, static and dynamic power consumption, power-delay I
product
5 NOR and NAND gates: static and dynamic behavior 1]
6 Complex static CMOS gates and pseudo nMOS gates 1]
7 Pass logic: nMOS and CMOS-TG pass logics \
8 NMOS and CMOS-TG pass logics and examples \
9 Flip- flops V
10 Synchronization of digital electronic circuits VI
11 Dynamic storage, dynamic charge sharing —I VI
12 Dynamic storage, dynamic charge sharing-I| VI
13 Dynamic gates: cascading methods; domino, NORA and zipper logics VI
14 Memories and gate arrays Vil




Dersin Elektronik ve Haberlesme Miihendisligi Ogrenci Ciktilaniyla iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki
Seviyesi

1

2

3

Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik mihendislik problemlerini belirleme,
formile etme ve ¢ozme becerisi.

X

Kiresel, kiilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saghk, giivenlik ve
refahi gbz 6niine alarak ¢6ziim treten mihendislik tasarimi uygulama becerisi.

Farkli dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Miihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik ¢6ztimlerinin
kiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini géz oniinde bulundurarak bilingli kararlar
verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug gikarmak igin miihendislik
yargisini kullanma becerisi.

Uygun 6grenme stratejileri kullanarak ihtiyag duyuldugunda yeni bilgi edinme ve uygulama becerisi.

Olgek: 1:Az, 2:Kismi, 3:Tam

Relationship of the Course to Electronics and Communication Engineering Student Outcomes

Program Student Outcomes

Level of
Contribution

1

2

3

An ability to identify, formulate, and solve complex engineering problems by applying principles of
engineering, science, and mathematics.

X

An ability to apply engineering design to produce solutions that meet specified needs with consideration
of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic
factors.

An ability to communicate effectively with a range of audiences.

An ability to recognize ethical and professional responsibilities in engineering situations and make
informed judgments, which must consider the impact of engineering solutions in global, economic,
environmental, and societal contexts.

An ability to function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions.

An ability to acquire and apply new knowledge as needed, using appropriate learning strategies.

Scaling: 1: Little, 2:Partial, 3:Full

Tarih (Date) Béliim onayi (Departmental approval)




