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Dersin Adi: Mikroelektronik Teknolojisi
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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 427E 8 3 6 3 - -

Bo6liim / Program Elektronik ve Haberlesme Miihendisligi Bolim{i
(Department/Program) | (Electronics and Communication Engineering Department)
Dersin Tiirii Secimli (Elective) Dersin Dili ingilizce
(Course Type) (Course Language) | (English)

Dersin Onkosullan
(Course Prerequisites)

EHB 231 DD veya EHB 231E DD veya

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)
- 50 50 -

Dersin Tanimi

Gegmisten gliniimiize MOS, BJT ve MEMS cihazlarin dretiminde k

ullanilan tekniklerin ve

izlenen baslica siireglerin tanitilmasi, mevcut ve yeni nesil Gretim tekniklerin karsilastiriimasi,

Uretim sireglerinde yasanan problemlerin incelenmesi ve kaynakl
teknikler kullanilarak mikroelektronik tretim siireclerinin tasarlanmasi

arinin belirlenmesi, bu

(Course Description)

Introduction of microfabrication techniques used in MQOS, BJT and MEMS fabrication from
past to the present, comparison of current and next generation fabrication techniques,
examination of problems in fabrication processes and root cause analysis, design of

microfabrication processes using introduced techniques.

Dersin Amaci

1. MOS, BJT ve MEMS iretiminde kullanilan tekniklerin ve siireg
2. Mevcut ve yeni nesil tretim tekniklerinin karsilastirilarak yeni
tekniklerinin 6gretilmesi

lerin 6gretilmesi
nesil Gretim

3. Uretim siireclerinde yasanan problemlerin tanitilarak problem kaynaklarinin

tespitinin yapilabilmesinin 6gretilmesi
Mikroelektronik tiretim siire¢ tasariminin 6gretilmesi

(Course Objectives)

ol P

2. Teaching next generation fabrication techniques by comparin
generation fabrication techniques.

3. Teaching the ability to perform root cause analysis by introdu
fabrication processes

4. Teaching the ability to design microfabrication process flows

Teaching techniques and processes used in MOS, BJT and MEMS fabrication

g current and next

cing problems in

Dersin Ogrenme
Ciktilan

(Course Learning

Bu dersi basariyla tamamlayan 6grenciler;

1. Mikroelektronik Gretiminde kullanilan malzemelerin 6zelliklerini bilir

Temel mikroelektronik tretim tekniklerini bilir.

vk wnN

Mikrofabrikasyon iretim siire¢ tasarimi yapabilir

MOS transistorlarin fiziksel yapisini, davranisini ve elektriksel modellerini bilir.
Mikrofabrikasyon temel slire¢ adimlarini bilir ve uygulayabilir.

Outcomes)

Students who pass the course

1. Knows the properties of the materials used in microelectronic fabrication.

Knows the basic microelectronics fabrication techniques.

Knows and can apply basic process steps in microfabrication.
Can design microfabrication process flow

vk wN

Knows physical structure, behavior and electrical models of MOS transistors.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Mikroelektronik teknolojisi kisa tarihi ve malzemelerin 6zellikleri 1
2 Litografi Teknikleri 2,4
3 Yeni Nesil Litografi Teknikleri 2,4
4 Termal Oksitleme Teknikleri 2,4
5 Katkilama ve Yayinma 2,4
6 iyon Ekme 2,4
7 Film Kaplama-1 2,4
8 Film Kaplama-2 2,4
9 Asindirma Teknikleri-1 2,4
10 Asindirma Teknikleri-2 2,4
11 Back-end Teknikleri 2,4
12 MOS Uretim Siire¢ Akisi 3,4,5
13 | MEMS Uretim Siireg Akisi 4,5
14 Proje Sunumlari 4,5
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Brief History of Microelectronics Technology and Basic Material Properties 1
2 Lithography 2,4
3 Next Generation Lithography 2,4
4 Thermal Oxidation 2,4
5 Dopant Diffusion 2,4
6 lon Implantation 2,4
7 Film Deposition-1 2,4
8 Film Deposition-2 2,4
9 Etching-1 2,4
10 Etching-2 2,4
11 Back-end Technology 2,4
12 MOS Fabrication Process Flow 3,4,5
13 MEMS Fabrication Process Flow 4,5
14 Project Presentations 4,5




Dersin Elektronik ve Haberlesme MiihendisligiOgrenci Ciktilariyla 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

Kuresel, kiltlrel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saghk, glivenlik ve
refahi g6z 6niine alarak ¢6ziim Ureten 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, isbirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gorevleri
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde galisma 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 Commuciation 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)




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitabi - R.C. Jaeger, “Introduction to Microelectronic Fabrication”, Pearson (2013).
(Textbook)
- M. Madou, “Manufacturing Techniques for Microfabrication and Nanotechnology”,
CRC Press (2011).
Diger Kaynaklar

(Other References)

- J. D. Plummer, M. D. Deal, and P. B. Griffin, "Silicon VLSl Technology
Fundamentals, Practice and Modeling", Prentice Hall (2000).
- S. D. Senturia, “Microsystem Design”, Springer US (2001).

Odevler ve Projeler
(Homework & Projects)

- Ogrencilere 6grenilen tretim tekniklerinden bazilarinin teorik modellemelerinin
bilgisayar ortaminda yapilmasina dair 6devler verilecektir. Belirtilen bir yonga Usti
sistem i¢in detayli bir mikrofabrikasyon Uretim siireg tasarimi yapilmasi ve bunun
sunulmasi proje olarak verilecektir.

- Homework on programming implementation of theoretical models for some
fabrication techniques will be assigned. For a specified system-on-chip, detailed
microfabrication process flow design and its presentation will be assigned as project.

Laboratuvar Uygulamalari
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

- Odevler ve proje Matlab vb. bir dilde programlama ve benzetim programlari
kullanmay! gerektirecektir.

- Homeworks and Project will require programming in Matlab etc. and simulation
programs.

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

Genel Nota Katki, %
(Effects on Grading, %)

Yil igi Sinavlari

(Midterm Exams) ! 30

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuvar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinawvi
(Final Exam)




