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DERSIN KOORDINATORU

Yusuf YERLI

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, derste edinilen temel bilgiler ve devre analizi yontemlerinden yararlanarak
islemsel yiikselteglerin genel 6zellikleri; bunlarla gergeklestirilen devrelerin incelenmesi ve
Sayisal Devrelerin galisma prensipleri ve gesitli sayisal devrelerin incelenmesidir. Ayrica, bu
temel kavram ve prensipler, endiistri ve teknolojideki uygulamalariyla birlikte ele alinarak,
6grencilerin bunlarin 6nemini ve gerekliligini kavramalarini desteklemek ve ileri diizey fizik
dersleri ve mithendislik uygulamalari i¢in saglam bir temel olusturmay1 hedeflemektedir.

DERSIN iCERIiGi

BIT fark yiikselteg ve OPAMP ozellikleri; ters ¢eviren & ters gevirmeyen yiikseltici; gerilim
izleyici; toplama yiikselteci; karsilastiricilar; integral ve tiirev devreleri; 6zel amagli OPAMP
devreleri (aletsel yiikselticiler, izolasyon yiikselticiler); filtreler: aktif filtreler, yiiksek frekans
ve diigiik frekans gecis, band gegis, bant durduran filtreler; osilatorler: faz kaydirmali, Wien-
Bridge, Colpitts, Hartley, Armstrong, durulmali osilatorler; mantik fonksiyonlart ve Boole
cebri; mantik kapilari; kod ¢oziiciller ve kodlayicilar; Flip-Flops; sayicilar; D/A ve A/D
ceviriciler.

DERS KiTABI/ MALZEMESI /
ONERILEN KAYNAKLAR

Ders Kitaplari:

[1] Electronic Devices, Thomas L. Floyd, ISBN: 9780131140806.

[2] Digital Fundamentals, Thomas L. Floyd, ISBN: 9788131734483.

Onerilen Kaynaklar:

[1] 1. J. Brophy., Fenciler icin Temel Elektronik, Ankara Univ., 1998.

[2] R. Boylestad, L. Nashelsky, Elektronik Elemanlar ve Devre Teorisi, MEB, 1994.
[3] Principles of Electric Circuits, Thomas L. Floyd, Pearson, 2006.
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Ders Ogrenim Ciktilar:

Bu dersi basariyla tamamlayan 6grenciler,

1.

Islemsel yiikseltec, osilatér ve sayisal elektronik konularina iliskin temel tanimlari
listeleyebileceklerdir.

Elektrik ve elektronik konularinda fizik lisans egitimi ve sonrasinda gerekli temel
bilgileri tanimlayabileceklerdir.

Elektrik ve elektronikle ilgili problemlerin ¢dziimii i¢in gerekli hesaplamalari
yapabileceklerdir.

fleri diizey 6l¢iim sistemlerinin galigma prensiplerini agiklayabileceklerdir.

Elektrik ve elektronik iceren fiziksel siireclerle ilgili teorik ve deneysel problemleri
cozebileceklerdir.

Etkinlikler

DEGERLENDIRME SISTEMI
Say1 Katki Pay1

Devam/Katilim

Laboratuvar

Uygulama

Arazi Calismasi

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi:
e Tcerik: Sinav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmast

® Format: Yiiz yiize. Coktan se¢meli kisa smav (5-10 dakika) 4 %30

® Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢dzebilme

Odev

Sunum/Jiiri

Projeler

Seminer/Workshop

Ara Sinavlar:

e fcerik: Sinav haftasina kadar islenen konularmn tiimiinii kapsayan
kapsamli sorular

® Format: Yiiz yiize. Smav (90 dakika)

® Detayh Degerlendirme Kriterleri:

-Dersin temel kavramlariin anlagildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢dziilebilmesi
-Teorik diisiinme siireglerinin yiiriitiilmesi

1 %30

Final:

e icerik: Dersin tiim icerigini kapsayan kapsamli sorular

® Format: Yiiz yiize. Smav (90 dakika)

® Detayh Degerlendirme Kriterleri:

-Derste islenen tiim konularin derinlemesine kavranmig

oldugunun gosterilmesi
-Ileri diizey problem ¢ézme becerilerinin kullanilabilmesi

1 %40

Dénem i¢i Cahsmalarin Basar1 Notuna Katkisi %060
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Final Sinavinin Basar1 Notuna Katkisi ‘ %40

TOPLAM ‘ %100

HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI

HAFTALAR KONULAR On Hazirhk
Konu Anlatim: Fark Yiikselteg ve OPAMP Ozellikleri.
Smf-i¢i Uygulama (40 dk.): Fark Yikseltec ve OPAMP Okuma:
1 Ozelliklerine yonelik 6rnek problemler ¢6zme. BJT Fark yiikseltece gore OPAMP’in

caligma prensibinin incelenmesi.

Smif-ici Tartisma (10 dk.): OPAMP’mn temel c¢alisma Kaynak: Ders Kitabi.

prensibiyle ilgili tartismanin yapilmasi.

Konu Anlatimi: Ters geviren ve Ters gevirmeyen Yiikseltici,

Gerilim Izleyici, Toplama yapan Yiikselteci. Okuma:
Ters c¢eviren ve Ters ¢evirmeyen

2 Smif-i¢ci Uygulama (40 dk.): Farkli fazda ac sinyal ve dc voltaj Yiikseltici, Gerilim Izleyici, Toplama
girislerine gore hesaplamalarin yaptirilmasi. yapan Yikselteci konularim1 igeren

boliimlerin incelenmesi.

Smif-i¢ci Tartisma (10 dk.): ac ve dc voltajlarin ters ve ters Kaynak: Ders Kitabi.
cevirmeyen islemlerinin tartigilmasi.
Konu Anlatim: Karsilastiricilar, Integral ve Tiirev devreleri.
Smif-i¢ci Uygulama (40 dk.): Kiyaslama, integral ve tiirev alma
OPAMP devrelerinde voltajlarin kiyaslanmasi ve siniis, kosiniis,
kare, iggen vb. matematiksel fonksiyonlarin tiirev ve integraline
yonelik 6rneklerle hesaplamalarin yaptirilmasi Okuma: :

’ Karsilagtiricilar, Integral ve Tiirev
Simif-i¢i Tartisma (10 dk.): Kiyaslama yapan, integral ve tiirev devrelerl., . OPAMP. Uygulama

3 . . - Devrelerinin incelenmesi.

alan OPAMP devrelerinde voltajlarin kiyaslanmasi ve siniis, .

- - . . . Kaynak: Ders Kitabi.
kosiniis, kare, {iggen vb. matematiksel fonksiyonlarin tiirev ve .
. T ST . . Kisa Smav 1: OPAMP devreleri
integralinin nasil gergeklestiginin teorik ve pratik olarak ) .

Kaynak: Ders Kitabi.
tartisilmasi.
Kisa Smav 1 (15 dk.): Ders sonunda, derslerde iglenen konulart
iceren bir kisa sinavin yapilmasi.
Konu Anlatimi: Ozel Amagli OPAMP Devreleri (Aletsel
yiikselticiler, Izolasyon Yiikselticiler).
.- LA . Okuma:

S.llmf-.lg:l"Uygulama (40 dk): Ozel amagli OPAMP devrelerine Ozel amach OPAMP  devrelerinin

4 yonelik 6rnek hesaplamalarin yaptirilmasi. . .

incelenmesi.
Suf-igi Tartisma (10 dk): Ozel amagh OPAMP’larn Kaynak: Ders Kitabr
uygulamalardaki kullaniminin tartigilmast.
Konu Anlatim: Filtreler: Aktif Filtreler, Yiksek frekans ve
disiik frekans Gegis, band Gegis, bant durduran filtreler.
. . - . Okuma:

5 & p ¢ ’ Diisiik frekans Gegis, Band Gegis ve
Simf-i¢i Tartisma (10 dk.): Yiksek ve alcak frekans gegiren %ird;;ﬁn;; lrtsrezliialg?nulanmn okunmasi.
fitreler arasindaki farka yonelik tartismanin yapilmasi. ynak )

Konu Anlatimi: Osilatorler: Faz Kaydirmali, Wien-Bridge, OKkuma:
Colpitts, Hartley, Armstrong, Durulmali osilatérler. Osilatorler: Faz Kaydirmali, Wien-
Bridge, Colpitts, Hartley... ve durulmali
Simf-i¢i Uygulama (40 dk): Faz Kaydirmali, Wien-Bridge, osilatér konularmi igeren bolimlerin
6 Colpitts, Hartley konularina iligkin 6rnek hesaplamalarin okunmast.

yaptirtlmasi.

Smif-i¢i Tartiyma (10 dk.): Osilator gesitleri arasindaki farklar
iizerine tartismanin yapilmasi.

Kaynak: Ders Kitab1

Kisa Smav 2: (Filtre ve Osilatorler)
Kaynak: Ders Kitab1
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Kisa Sinav 2 (15 dk.): Ders sonunda, derslerde islenen konulari
iceren bir kisa sinavin yapilmasi.

Konu Anlatimi: Osilatorler: Faz Kaydirmali, Wien-Bridge,
Colpitts, Hartley, Armstrong, Durulmali osilatérler.

Smif-i¢ci Uygulama (40 dk): Faz Kaydirmali, Wien-Bridge,
Colpitts, Hartley konularina iligkin 6mek problemlerde

Okuma:
Osilatorler: Faz Kaydirmali, Wien-
Bridge, Colpitts, Hartley... ve durulmali

7 osilatér konularmi igeren bolimlerin
hesaplamalarin yaptirilmast.
okunmast.
Smif-i¢i Tartisma (10 dk.): Osilator ve gesitleri lizerine iizerine Kaynak: Ders Kitabr.
tartigmanin yapilmasi.
Smav haftasina kadar islenen konularin
8 Ara Smav 1 A . .
tiimiiniin tekrar edilmesi.
Konu Anlatimi: Mantik fonksiyonlari ve Boolean Cebri.
Smf-i¢i Uygulama (40 dk): Mantik fonksiyonlar1 ve Boolean Okuma:
9 Cebrine iliskin drnek problemlerde hesaplamalarin yaptirilmast. Mantik fonksiyonlar1 ve Boolean Cebri
konularini igeren bolimlerin okunmasi.
Smif-i¢ci Tartisma (10 dk.): Mantik fonksiyonlari ve Boolean Kaynak: Ders Kitabi.
Cebrine lizerine tartigmanin yapilmast.
Konu Anlatimi: Mantik kapilari.
. . . e OKkuma:
§1n1f-1(;1 Uygulam? (40 dk): Temel Mantik kapilarma iligkin Mantik  kapilart  konularini  iceren
ornek problemler ¢ozme. s .
boéliimlerin okunmasi.
10 Smif-i¢ci Tartisma (10 dk.): Temel mantik islemleri tizerine Kaynak: Ders. K1tab1.k fonksivon]
tartigmanin yapilmast Kisa Smav 3: (Mantik fonksiyonlar: ve
’ Mantik kapilari)
Kisa Smav 3 (15 dk.): Ders sonunda, derslerde islenen konular1 Kaynak: Ders Kitabr.
iceren bir kisa sinavin yapilmasi.
Konu Anlatimi: Kod Coéziiciiler, Kodlayicilar ve Flip-Flop’lar
Smif-ici Uygulama (40 dk): Kod Coziciiler, Kodlayict Okuma:
1 devreleri lizerine 6rnek problemler ¢ozme. Kod Coziciiler, Kodlayici devreler
konusunun okunmasi
Smf-i¢ci Tartisma (10 dk.): Kod Coziciler, Kodlayic Kaynak: Ders Kitabi.
devrelerinin ¢alisma prensibinin tartigilmast.
Konu Anlatim: Flip-Flop’lar (SR, D-tipi ve JK Flip-Floplar).
Smif-i¢i Uygulama (40 dk): Flip-Flop tiplerine yonelik 6rnek Okuma:
12 problemlerin ¢oziilmesi. Flip-Flop tiplerinin incelenmesi. Kaynak:
Ders Kitabi.
Smmf-i¢ci Tartisma (10 dk.): Flip-Flop tiplerinin g¢alisma
prensibinin tartigilmasi.
Konu Anlatimi: Sayicilar.
.- . - Okuma:
§mlf-l¢l Uygulamg. (40 dk): Senkron ve asenkron sayicilar i¢in Senkron ve asenkron sayicilar konularin
ornek problemler ¢ozme. . 1o .
igeren boliimlerin okunmasi.
13 Smmf-i¢i Tartisma (10 dk.): Senkron ve asenkron sayicilarin Kaynak: Ders. Km.lbl'
nasil galistig {izerine tartigma Kisa Sinav 4: (E lip-Floplar ve Sayicilar)
’ Kaynak: Ders Kitabi.
Kisa Sinav 3 (15 dk.): Ders sonunda, derslerde islenen konular1
iceren bir kisa sinavin yapilmasi.
Konu Anlatimi: D/A ve A/D Ceviriciler.
Smif-i¢i Uygulama (40 dk): Dijital/Analog ve Analog/Dijital Okuma:
14 doniistiirici konularini igeren 6rnek problemler ¢dzme. Dijital/Analog ve Analog/Dijital
doniistiiricti konularmi igeren boliimlerin
Smmf-i¢ci Tartisma (10 dk.): Doniistiiriiciilerin teknolojide okunmasi. Kaynak: Ders Kitabi.
kullanim {izerine tartigma yapilmasi.
15 Konu Anlatimi: Ara Sinav sonrasi islenen konularmn tekrari. Ara Sinav sonrasi islenen konularin tekrar

edilmesi.
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Smif-i¢i Uygulama (40 dk): Ara Sinav sonrasi islenen konulara
iliskin 6rnek problemler ¢ézme.

Smif-ici Tartisma (10 dk.): Sayicilar ve doniistiiriiciilerin
teknolojik uygulamalarinin tartisilmasi.

Islenen konularm timiiniin  tekrar

16 Final edilmesi.
AKTS iSYUKU TABLOSU
Etkinlikler Say1 Siiresi (Saat) Toplam isyiikii

Ders Saati 14 3 42

Laboratuvar

Uygulama

Arazi Caligsmasi

Sinif Dis1 Ders Calismasi 14 3 42

Derse Ozgii Staj

Odev

Kiiciik Sinavlar/Stiidyo Kritigi 3 2 6

Projeler

Sunum / Seminer

Ara Siavlar (Sinav Siiresi + Sinav 1 17 17

Hazirhk Siiresi)

l;::;:;ls i()Smav Siiresi + Sinav Hazirhk 1 20 20
Toplam isyiikii : 127

Toplam Isyiikii / 30(s) : 4.23

AKTS Kredisi : 5
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COURSE INFORMATION FORM

FACULTY / GRADUATE SCHOOL

Faculty of Arts & Science

DEPARTMENT / PROGRAMME

Department of Physics

TITLE OF COURSE

Electronics 2

CODE FI1ZA4810
LOCAL CREDIT 5

ECTS 3

LECTURE HOUR / WEEK 3

PRACTICAL HOUR / WEEK 0
LABORATORY HOUR / WEEK 0
PREREQUISITE None
SEMESTER Fall, Spring
COURSE LANGUAGE Turkish, English
LEVEL OF COURSE First Cycle

COURSE TYPE

Elective @ Bachelor Programme in Physics

COURSE CATEGORY

Major Area Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Physics

COURSE COORDINATOR

Yusuf YERLI

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to use basic information and circuit analysis methods obtained in the
Electronics I course; examine the general characteristics of operational amplifiers and the
circuits realized by them; study the working principles of digital circuits and examine
various digital circuits. Moreover, these fundamental concepts and principles are addressed
together with their industrial and technological applications, supporting students in
understanding their importance and necessity and aiming to provide a solid foundation for
advanced physics courses and engineering applications.

COURSE CONTENT

BIT differential amplifier and OPAMP properties; inverting and non-inverting amplifier;
voltage follower; summing amplifier; comparators; OPAMP integrator and differentiator
circuits; special-purpose  OPAMP circuits (instrumentation amplifiers, isolation
amplifiers); filters: active filters, high-pass and low-pass, band pass and band stop filters;
oscillators: the phase-shift oscillator, Wien-bridge, Colpitts, Hartley, Armstrong, relaxation
oscillators; logic functions and Boolean algebra; logic gates; flip-flops; counters; D/A and
A/D converters.

RECOMMENDED OR REQUIRED
READING

Coursebooks:

[1] Lecture Notes.

[2] Electronic Devices, Thomas L. Floyd, ISBN: 9780131140806.

[3] Digital Fundamentals, Thomas L. Floyd, ISBN: 9788131734483.
Recommended Readings:

[1] J. I. Brophy., Fenciler icin Temel Elektronik, Ankara Univ., 1998.
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[2] R. Boylestad, L. Nashelsky, Elektronik Elemanlar ve Devre Teorisi, MEB, 1994.
[3] Principles of Electric Circuits, Thomas L. Floyd, Pearson, 2006.

Course Learning Outcomes

Upon successful completion of the course, students will be able to

1.

List the fundamental definitions related to operational amplifiers, oscillators, and
digital electronics.

Acquire the essential knowledge of electricity and electronics needed during
undergraduate physics education and beyond.

Perform the necessary calculations to solve problems in electricity and

electronics.

4. Explain the operating principles of advanced measurement systems.

5. Solve theoretical and experimental problems involving physical processes that
include electricity and electronics.

EVALUATION SYSTEM

Activities

Number

Percentage of Grade

Attendance/Participation

Laboratory

Application

Field Work

Special Course Internship (Work Placement)

Quizzes/Studio Critics:
® Content: Comprehensive questions covering all topics addressed up
to the exam week

® Format: Face-to-face multiple-choice quiz (5-10 minutes)
® Detailed Assessment Criteria:

-Ability to solve problems related to the theoretical topics covered in
the course

%30

Homework Assignments

Presentations/Jury

Project

Seminar/Workshop

Midterms:
® Content: Comprehensive questions covering all topics addressed up to
the exam week

® Format: Face-to-face written exam. (90 minutes).
® Detailed Assessment Criteria:

-Demonstration of understanding of the fundamental concepts of the
course

-Ability to solve problems related to theoretical topics

-Ability to carry out theoretical reasoning processes

%30

Final:
® Content: Comprehensive questions covering the entire content of the
course

® Format: Face-to-face written exam. (90 minutes).

® Detailed Assessment Criteria:

%40
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-Ability to apply advanced problem-solving skills
-Demonstration of a thorough understanding of all topics
covered in the course

Percentage of In-Term Studies %60
Percentage of Final Examination %40
TOTAL %100

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation

Lecture: BJT differential amplifier and OPAMP
properties.

In-class Practice (40 min): Solving example
problems related to BJT differential amplifier and
OPAMP properties.

1. Reading sections of OPAMP properties and working
of OPAMP compare to BJT differential amplifier.
Source: Coursebook.

In-class Discussion (10 min): Discussion on the
working principles of OPAMP.

Lecture: Inverting and non-inverting amplifier,
Voltage follower, Summing amplifier.

In-class Practice (40 min): Performing example
calculatons on ac and dc singnal inputs at differential 1. Reading the sections on Inverting and non-inverting
2 phases. amplifier, Voltage follower, Summing amplifier.
Source: Coursebook.

In-class Discussion (10 min): Discussion on
inverting and non-inverting operations of ac and dc
voltages.

Lecture: Comparators, Opamp integrator and
differentiator circuits.

In-class Practice (40 min): Making example
calculations on Comparators, Opamp integrator and
differentiator circuits.

1. Reading the sections of Comparators, Opamp
In-class Discussion (10 min): Discussing how integrator and differentiator circuits. Source:
3 compareting voltages occur, and how derivates and Coursebook.

integrates of mathematical functions such as sinus, 2. Quiz 1: OPAMP circuits

cosinus, triangle and square... occur in the Source: Coursebook.

Comparators, Opamp integrator and differentiator
circuits.

Quiz 1 (15 min): At the end of the lesson, a short quiz
covering the topics studied in class.

Lecture:  Special-purpose =~ OPAMP  circuits
(Instrumentation Amplifiers, Isolation Amplifiers).

In-Class Practice (40 min): Making example
calculations related to Special-purpose OPAMP 1. Reading  Special-purpose =~ OPAMP circuits
4 circuits. (Instrumentation Amplifiers, Isolation Amplifiers).
Source: Coursebook.

In-Class Discussion (10 min): Discussion on the use
of special-purpose OPAMP circuits (Instrumentation
Amplifiers, Isolation Amplifiers) in applications.

Lecture: Filters: Active Filters, High-pass and Low-
pass, band pass and band stop filters. 1. Reading the sections on Filters: Active Filters, High-
pass and Low-pass, band pass and band stop filters.
In-class Practice (40 min): Solving example Source: Coursebook.

problems related to High-pass and Low-pass filters.

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 8/13




In-class Discussion (10 min): Discussion on the
differences between high-pass and low-pass filters.

Lecture: Oscillators: The phase-shift Oscillator,
Wien-bridge,  Colpitts,  Hartley, = Armstrong,
Relaxation oscillators.

In-class Practice (40 min): Making example
calculations related to the phase-shift Oscillator,
Wien-bridge,  Colpitts,  Hartley, = Armstrong,

Reading the sections on the phase-shift Oscillator,
Wien-bridge,  Colpitts, = Hartley, = Armstrong,
Relaxation oscillators.

6 Relaxation oscillators. Source: Coursebook.
In-class Discussion (10 min): Discussion on the Quiz 2: (Filters and Oscillators)
differences between oscillator types. Source: Coursebook.
Quiz 2 (15 min): At the end of the lesson, a short quiz
covering the topics studied in class.
Lecture: Oscillators: The phase-shift Oscillator,
Wien-bridge,  Colpitts,  Hartley, = Armstrong,
Relaxation oscillators.
In-class Practice (40 min): Making example Reading the sections on the phase-shift Oscillator,
7 calculations related to the phase-shift Oscillator, Wien-bridge,  Colpitts,  Hartley, = Armstrong,
Wien-bridge,  Colpitts,  Hartley, = Armstrong, Relaxation oscillators.
Relaxation oscillators. Source: Coursebook.
In-class Discussion (10 min): Discussion on the
differences between oscillator types.
8 Midterm 1 Review of all topics covered up to the exam week.
Lecture: Logic functions and Boolean algebra.
In-class Practice (80 min): Making calculatons in
example problems related to Logic functions and Reading the sections on Logic functions and Boolean
9 Boolean algebra. algebra.
Source: Coursebook.
In-class Discussion (10 min): Discussion on the logic
functions and Boolean algebra.
Lecture: Logic gates.
In-class Practice (40 min): Solving example
problems rela‘ted,to the application of the Biot-Savart Reading the sections on logic gates.
law and Ampére’s law.
Source: Coursebook.
10 In-class Discussion (10 min): Discussion on Quiz 3 (Logic functions and logic gates)
. . . Source: Coursebook.
operations of the basic logic gates.
Quiz 3 (15 min): At the end of the lesson, a short quiz
covering the topics studied in class.
Lecture: Decoders, Encoders, and Flip-Flops
In-class Practice (40 min): Sglleg example Reading the sections on decoders and encoder circuits.
11 problems on Decoder and Encoder circuits.
Source: Coursebook.
In-class Discussion (10 min): Discussing the
operating principles of Decoder and Encoder circuits.
Lecture: Flip-flops (SR, D-type and JK).
In-class Practice (40 min): Solving example
12 problems related to the types of flip-flop circuits. Reading the types of flip-flop circuits.

In-class Discussion (10 min): Discussion on working
principles of working principles of flip-flop circuits.

Source: Coursebook.
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Lecture: Counters.
In-class Practice (40 min): Solving example
problems related to  counters (synchronous and Reading the sections on Counters (synchronous and
asynchronous).
asynchronous).
13 In-class Discussion (10 min): Discussion on how Source: Coursebook.
counters (synchronous and asynchronous) operations Quiz 4: (Flip-flops and counters)
occur.
Source: Coursebook.
Quiz 4 (15 min): At the end of the lesson, a short quiz
covering the topics studied in class.
Lecture: D/A and A/D converters.
In-class Practice (40 min): Solving example
problems related to D/A and A/D converters.
1. Reading the sections on D/A and A/D converters.
14 In-class Discussion (10 min): Discussion on the use Source: Coursebook.
converters in technology.
Quiz 5 (15 min): At the end of the lesson, a short quiz
covering the topics studied in class.
Lecture: Review of Topics Covered After the
Midterm Exam.
In-class Practice (40 min): Solving example
15 prpblems related to the topics covered after the 1. Review of the topics covered after the midterm exam.
midterm exam.
In-class Discussion (10 min): Discussion on
technological applications of counters and converters.
16 Final Review of all topics covered.
ECTS WORKLOAD TABLE
Activities Number Duration (Hour) Total Workload
Course Hours 14 3 42
Laboratory
Application
Field Work
Study Hours Out of Class 14 3 42
Special Course Internship (Work Placement)
Homework Assignments
Quizzes/Studio Critics 3 2 6
Project
Presentations / Seminar
Mid-Terms (Examination Duration + Examination Prep. Duration) 1 17 17
Final (Examination Duration + Examination Prep. Duration) 1 20 20
Total Workload : 127
Total Workload / 30(h) : 4.23
ECTS Credit : 5
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

Pg-l Temel bilimler ve fizik

alanindaki kuramsal bilgilerini
akademik diizeyde analiz,
yorum ve problem ¢dzliimiinde
kullanabileceklerdir. / Use their
comprehensive theoretical
knowledge in fundamental
sciences and physics for
analysis, interpretation, and
problem-solving at an academic
level.

1
1
1
1
]

PS;-Z Uygulamali bilgilerini
fiziksel siirelerin
modellenmesi, deneysel
tasarim ve problem ¢oziimiinde
etkili ve amaca yonelik bigimde
kullanabileceklerdir. /  Apply
their  practical knowledge
effectively and strategically in
modelling physical processes,
experimental  design, and
problem-solving.

PS ‘-3 Kuramsal ve/veya

deneysel bilgilerini karmagik
fizik problemlerinin
¢oziimiinde etkili  bigimde
kullanarak, bu problemlere
yonelik uygun analiz ve
modelleme yontemlerini segip
uygulayabileceklerdir. Use
their theoretical and/or
experimental knowledge
effectively in solving complex
physics problems by selecting
and applying  appropriate
analysis and modelling
methods for these problems.

PS;-4 Disiplinlerarast  bir

yaklasimla, farkli alanlarda
edinmis olduklar: bilgileri
sentezleyebileceklerdir./
Synthesise knowledge acquired - - - - -
from different disciplines
through an interdisciplinary
approach.

PC-5 Fizik biliminin temel
ve uygulamali alanlarinda
edindikleri bilgi birikimlerini
ve kuramsal analiz, deneysel
uygulama ve sayisal modelleme
ve hesaplamal fizik araglarimi
kullanma ve

gelistirme becerilerini,
kuramsal fizik, niikleer fizik,
yogun madde fizigi, yiliksek
enerji  fizigi, nanoteknoloji,
yenilenebilir/alternatif  enerji
teknolojileri, ileri malzeme
tasarimi, niikleer teknoloji ve
kuantum  teknolojileri  gibi

I~
I~
I~
I~
I~

I~
I~
I~
I~
I~

1
1
1
1@
98]
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disiplin-i¢i ve disiplinlerarasi
uzmanlik alanlarinda

gelistirebileceklerdir A
Advance their acquired
knowledge in the fundamental
and applied fields of physics
and their skills in theoretical

analysis, experimental
application, numerical
modelling and using and

developing computational
physics  tools in  both
disciplinary and
interdisciplinary areas of

specialisation such as

theoretical physics, nuclear
physics, condensed matter
physics, high energy
physics, nanotechnology,
renewable/alternative

PS ‘-6 Fizik alaninda yaygin

olarak kullanilan en az bir
programlama dili ile bilgisayar
ve yapay zeka teknolojilerini,
problemleri  ¢ozmek,  veri

analizi yapmak ve
simiilasyonlar gergeklestirmek
icin etkin bicimde - - - - =
kullanabileceklerdir. / Use at
least one programming
language and computer and
artificial intelligence

Technologies widely employed
in physics for problem-solving,
data analysis, and simulations.

PC-7 Fizik ve ilgili

alanlardaki bilimsel ve
teknolojik gelismeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek

kigisel ve mesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulagmak igin hayat
boyu Ogrenme stratejilerini
kullanabileceklerdir/  Follow
scientific and technological
developments in physics and
related fields, assess career
opportunities, identify personal
and professional development
goals, and adopt lifelong
learning strategies to achieve
these goals.

1
1
1
1
98]

PC-8 Bilimsel
aragtirmalarini~ ve  mesleki
faaliyetlerini yiiriitiirken
dogabilecek hukuksal sonuglari
ve toplumsal etkileri dikkate
alarak mesleki etik ilkeler,
kalite standartlar1 ile evrensel - - - - -
degerler dogrultusunda ve
sosyal sorumluluk bilinci ve
adalet duygusuyla hareket

edebileceklerdir./ Act with a
sense of social responsibility
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and justice and in accordance
with  Professional  ethical
principles, quality standards,
and universal values by taking
into account potential legal and
societal consequences of their
scientific research and
professional activities.

PS;-9 Bireysel olarak ya da
takimlarda  etkin  bigimde
caligabileceklerdir. / Work
effectively both independently
and as part of a team.

PS;-I 0 Fizik  alaninda

giivenilir  bilgi kaynaklarina
ulagarak literatir ~ taramasi
yapabilecek ve  akademik
arastirma tasarlayip
yiiriitebileceklerdir. /  Access - - - - -
reliable sources of information,
conduct literature reviews, and
design and carry

out academic research in the
field of physics.

PS ‘-1 1 Fizik konularini,

teorileri,  aragtirmalar1  ve
problem ¢oziimlerini, fizik
terminolojisi kullanarak tiim
paydaslara Tiirkge ve
Ingilizcede sozlii ve yazih
olarak etkili bigimde
aktarabileceklerdir. /
Effectively communicate
topics, theories, research, and
problem solutions in physics to
all relevant stakeholders using
appropriate physics
terminology, both orally and in
writing, in Turkish and in
English.

19
19
19
19
19

10
10
I~
I~
I~

PC-12 Laboratuvar
caligmalarinda bilimsel veri
toplayarak  teknik  ve/veya
bilimsel raporlar
hazirlayabilecek ve mevcut
raporlari

yorumlayabileceklerdir. / - - - - -
Collect scientific data during
laboratory =~ work,  prepare
technical and/or scientific
reports and interpret existing
reports.
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