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Dersin Ada Course Name
VLSI Sayisal isaret isleme Sistemleri VLSI Digital Signal Processing Systems
Ders Seviyesi (Course Level)
Kodu Yariyih Kredisi AKTS Kredisi
(Code) (Semester) | (Local Credits) | (ECTS Credits)
ELE6XXE | Fall(Giiz)/ 3 7.5 Dr./(Ph.D.)
Spring
(Bahar)

Boliim / Program Elektronik Miihendisligi
(Department/Program) | Electronics Engineering

Dersin Tiirii Seimli Dersin Dili Ingilizce
(Course Type) (Elective) (Course Language) (English)

Isaret isleme sistemlerinin gdsterimi ve karakteristikleri, yineleme smirlari, is hatt1 ve is hatti,
Dersin igerigi yeniden zamanlandirma, yayma, katlama, sistolik mimari tasarimi, Siizge¢ ve doniigiimlerde
algoritmik basitlestirmeler, is hatli ve paralel 6zyinelemeli siizgegler, bit seviyesi ve artik

(Course Description) hesaplama, niimerik basitlestirme.

Characteristics and representations of signal processing programs ¢ Iteration bound, Pipelining
and parallel processing, Retiming, Unfolding, Folding, Systolic architecture design, Algorithmic
strength reduction in filters and transformations, Pipelined and parallel recursive filters, Bit-level
arithmetic architecture, Redundant Arithmetic, Numerical strength reduction.

1. Belirli bir algoritmaya iligkin mimari ailesini tasarlamakta kullanilacak ¢esitli yiiksek-seviyeli mimari
doniisiimler hakkinda bilgi sahibi yapmak

2. Yiksek hizli veya algak alanli veya diisiik giiglii uygulamalarin tasarimi i¢in algoritmalarin nasil

dondistiiriilecegini anlar.

Yiiksek performansli VLSI sistem tasarimu ile ilgili konulara iligkin bir anlayisa sahiptir.

Dersin Amaci

(Course Objectives) 3.

1. To provide information on several high-level architectural transformations that can bu used to design
families of architectures for a given algorithm.

2. understands how algorithms to be tranformed for design of high-speed or low-area or low-power
implementation.

3. has an insight into the issues related to high-performance VLSI system design.

1. DSP algoritmalarini blok diagram, isaret akis grafi ve veri akis grafi kullanarak temsil

Dersin Ogrenme edebilir.
Ciktilar1 2. Is akis ve paralel isleme yontemlerini kullanabilir.
3. DSP algoritmalarinin iterasyon peryodunu azaltan agma teknigini kullanir.
(Course Learning 4. Si1i1.<on algmm agaltan k.atlan?a.tek.nigir.li kgl!amr. B
Outcomes) 5. Verilen bir iteratif algoritma i¢in sistolik dizi tasarlayabilir.
6. VLSI gerceklemede Alan ve gii¢ tiikketimi veya programlanabilir DSP gerceklemesinde

iterasyon peryodu azaltmasi i¢in doniisiim tekniklerinibilir.

[—

To describe various representations of DSP algorithms using block diagrams, signal flow
graphs and data flow graphs.

Use methodologies of pipelining and parallel processing

Use unfolding technique to reduce the iteration period in DSP algorithms

Use folding technique to reduce silicon area.

Can design Systolic array for any given iterative algorithm

Know the transformation techniques to reduce the area and power consumption in a VLSI
implementation or reduce the iteration period in a programmable DSP implementation

Sk w




Kaynaklar K.K. PARHI, VLSI DIGITAL SIGNAL PROCESSING SYSTEMS: DESIGN AND
IMPLEMENTATION, JOHN WILEY & SONS, 1999. ISBN 0-471-24186.
(References)
J.M. WILLIAMS, “DIGITAL VLSI DESIGN WITH VERILOG,” SPRINGER, 2014,
ISBN 978-3-319-04789-8.

KESHAB K. PARHI, TAKAO NISHITAMI, DIGITAL SIGNAL PROCESSING
FOR MULTIMEDIA SYSTEMS, CRC PRESS PUBLISHED, 1999, ISBN
9780824719241.

Laboratuvar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme -
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Y1l i¢i Savlan 2 60
(Midterm Exams)

Kisa Smavlar - -

(Quizzes)

Odevler - -
(Homework)

Projeler - -
(Projects)

Dénem Odevi/Projesi 1 40
(Term Paper/Project)

Laboratuvar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Sinavi - -
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilari

1 Isaret isleme programlarinin gdsterimi ve karakteristikleri 1
2 Yineleme siniri 1,3
3 Paralel isleme ve is hatti 1,2
4 Yeniden zamanlandirma 3

5 Yayma Teknikleri 4

6 Katlama Teknikleri 4

7 Sistolik mimari tasarimi 1,5

8 Hizli konvolisyon 1,5

9 Siizgeclerde ve Doniisiimlerde algoritmik basitlestirme 5
10 Is hatl1 ve parallestirilmis 6zyinelemeli siizgegler 2,4
11 Bit seviyesinde hesaplama mimarileri 2
12 Artik hesaplama 6
13 Niimerik basitlestirmeler 6
14 Gergeklemeye iliskin ¢esitli konulari 6

COURSE PLAN
. Course
Weeks Topics Outcomes

1 Characteristics and representations of signal processing programs 1

2 Iteration bound 1,3

3 Pipelining and parallel processing 1,2

4 Retiming Technique 3

5 Unfolding Technique 4

6 Folding Technique 4

7 Systolic architecture design 1,5

8 Fast Convolution 1,5

9 Algorithmic strength reduction in filters and transformations 5

10 Pipelined and parallel recursive filters 2,4
11 Bit-level arithmetic architecture 2

12 Redundant Arithmetic 6

13 Numerical strength reduction 6

14 Various implementation topics 6




Dersin Elektronik Miihendisligi Programn ile liskisi (1: Az, 2. Kismi, 3. Tam)

Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ciktilar)

Katki

Seviyesi

1|2

3

Elektronik Miihendisligi alaninda bilgilerini uzmanlik diizeyinde gelistirebilme ve bu bilgileri
kullanarak, sorunlar1 ¢oziimleyebilme ve yeni bilgiler iiretebilme (bilgi ve beceri).

X

Elektronik Miihendisligi’nin iliskili oldugu disiplinler arasi etkilesimi kavrayabilme, edindigi
bilgileri farkl1 disiplin alanlarindan gelen bilgilerle biitiinlestirerek yorumlayabilme ve yeni
bilgiler olusturabilme (beceri).

Elektronik Miihendisligi ile ilgili uzmanlik gerektiren sorunlarin ¢éziimii i¢in yeni stratejik
yaklagimlar gelistirebilme ve sorumluluk alarak ¢6ziim iiretebilme ve gerektiginde liderlik
yapabilme(Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).

Elektronik Miihendisligi’nde edindigi uzmanlik diizeyindeki bilgi ve becerileri elestirel bir
yaklasimla degerlendirebilme (Ogrenme Yetkinligi).

Elektronik Miihendisligi’ndeki giincel gelismeleri ve kendi ¢alismalarini ulusal veya uluslar arasi
gruplara, yazili, sozlii ve gorsel olarak sistemli bicimde aktarabilme (Iletisim ve Sosyal Yetkinlik).

Ingilizce kullanarak sozlii ve yazili iletisim kurabilmek (fletisim ve Sosyal Yetkinlik).

Bilgisayar yazilimi ve iletisim teknolojilerini yiiksek diizeyde kullanabilme (iletisim ve Sosyal
Yetkinlik).

Elektronik Miihendisligi ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve
duyurulmasi asamalarinda toplumsal, bilimsel, kiiltiirel ve etik degerleri gozeterek denetleyebilme
ve bu degerleri 6gretebilme (Alana Ozgii Yetkinlik).

Elektronik Miihendisligi ile ilgili konularda uygulama planlar gelistirebilme ve elde edilen
sonuglari, kalite siirecleri ¢er¢evesinde degerlendirebilme (Alana Ozgii Yetkinlik).

10

Sosyal iligkileri ve bu iligkileri yonlendiren normlar elestirel bir bakls_ agis1 ile inceleyebilme,
gelistirebilme ve gerektiginde degistirmek lizere harekete gecebilme (Iletisim ve Sosyal
Yetkinlik).

Relat

ionship between the Course and the Electronics Engineering Program (1: Little, 2. Partial, 3. Full)

Student Outcomes

Level of

Contribution

1

2

3

Develop knowledge in the field of Electronics Engineering at the level of expertise and use this
information to analyze problems and produce new information
(Knowledge and skill)

X

Demonstration of intellectual capacity for multidisciplinary interaction related to Electronics
Engineering, and contruction of new information based on the integration of prior knowledge
(Skill)

Developing new strategic approaches to solve problems in Engineering requiring relevant
expertise, producing solutions by taking responsibility and showing leadership (Competence to
work independently and take responsibility)

Critical evaluation of acquired expertise-level knowledge and skills in the field of Engineering
(Learning competence)

Systematic communication of current developments and own studies in the field of Electronic
Engineering to national and international audience in written, oral or visual format
(Communication and social competency)

Demonstration of oral and written communication using the English language (Communication
and social competency)

High-level of competence in information and communication technologies (Communication
and social competency)

Consideration of social, scientific, cultural and ethical values and the ability to teach these
values to others during the collection, interpretation, practice and publication of Electronics
Engineering related data (Area-specific competency)

Development of implementation plans in the field of Electronics Engineering and their
evaluation within the frame of quality assurance (Area-specific competency)

10

Analyze social relationships and the norms that steer them using critical thinking, and act to
develop and change them if necessary (Communication and social competency).

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)




