iTO
DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Tip Elektroniginde Tasarim ilkeleri

Fundamentals of Medical Electronics Design

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyil Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) (Local Credits) (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
EHB 438 8 3 5 3
EHB 438E
Béliim / Program Elektronik ve Haberlesme Miihendisligi Boliimii/Elektronik ve Haberlesme Miihendisligi Programi

(Department/Program) (Electronics&Communication Engineering Department/ Electronics&Communication Engineering
Programme)

Dersin Tiirii o . Dersin Dili . S

(Course Type) Secimli (Elective) (Course Language) Tiirkge/Ingilizce
Turkish/English

Dersin Onkosullar . .

(Course Prerequisites) EHB 232/232E min DD veya ELE 242/242E min DD

Dersin mesleki bilesene Temel Bilim Temel Miihendislik Miihendislik Tasarim Insan ve Toplum

katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) Bilim

(Course Category
by Content, %)

(General Education)

15 35 50 -

Dersin icerigi

(Course Description)

Yiiksek dereceden aktif filtrelerin tasarimi. Insan kan dolasim sisteminin modellemesi ve benzetimi.
Mikroiglemci destekli biyomedikal diizenlerin tasarimidaki genel ilkeler. Biyoelektrik isaretleri isleyen
diizenlerin tasarimi: insan tepki siiresi olglim diizeni, elektrokardiyografi, aritmi detektori, QRS
detektorii, sag bacak siiriiciisti, kan akis hizi ve kalp vurum hizi dlgiim diizenleri. Veri sikigtirma
teknikleri. Biyotelemetri. Biyolojik isaretlerin magnetik teybe kaydedilmesi.

Design of high order active filters. Modelling and simulation of human cardiovascular system. The
general principles in the design of microprocessor supported biomedical systems. Fundamentals of
biological signal processing system desing: human reaction time measurement system,
electrocardiography, arrhythmia detector, QRS detector, right leg driver, blood flow and heart rate
measuring devices. Biomedical data compression techniques. Biotelemetry. Magnetic recording of
biological signals.

Dersin Amaci

(Course Objectives)

1. Tip elektroniginde kullanilabilecek bazi temel devrelerin tasarimini 6gretmek.
2. Mikroiglemci tabanli devrelerin tasarimini 6gretmek.
3. Tibbi sistem modellemesi konularinda bilgi vermek.

1. To provide the knowledge of the design of basic medical instruments.
2. To provide the knowledge of the design of microcomputer based devices.
3. To provide the knowledge of medical system modelling.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;
I. Yiiksek dereceden analog aktif filtrelerin tasarimini yapabilme,
1. Sistem modellemesinin temel ilkelerini 6grenerek modelleme yapabilme,
I1l. Mikroiglemcilerin temel donanim ve yazilimlarini 6grenerek mikroislemci destekli sistemleri
tasarimlarini yapabilme,
IV. Analog-Sayisal Doniistiiriici (ADC) ve Sayisal-Analog Doniistiiriiciileri (DAC) kullanarak 6lgme
ve igaret igleme Sistem tasarimlarini yapabilme,
V. Sayisal tiim devrelerini kullanabilme, katalog kullanma aligkanligii kazanma, sayisal
timdevrelerle sistem tasarlayabilme,
VI. Elektrokardiyograf (EKG kuvvetlendiricisi) tasarimi yapabilme,
VII. EKG ritim bozukluklarimi (aritmi) deteksiyonunda kullanilabilecek programlari tasarlayabilme,
VIII. EKG isaretlerinin sikistirtlmasinda kullanilan yontemlerle veri sikistirmasi yapabilme,
IX. Biyotelemetri tekniklerini grenerek telemetri sistemi tasarlayabilme ve biyolojik isaretleri modiile
etme prensipleri yardimiyla modiilator ve demodiilator tasarlayabilme becerilerini kazanir.

Students who pass the course will be able to:
1. Design the high order analog active filters,
1. Construct the model of a system by learning the fundamental principles of the modeling,
I1l. Design the microprocessor based systems by learning the fundamental principles of the hardware
and the software of the microprocessors,
IV. Design the measurement and signal processing systems by using Analog-Digital (ADC) and
Digital-Analog converters (DAC),
V. Design a system using digital integrated circuits by learning them and gain the usage of their
catalogs,
VI. Design an electrocardiograf (ECG amplifier),
VII. Design the ECG arrhythmia detection algorithms,
VIII. Apply the data compression on biological signals,
IX. Design a biotelemeter system and a modulator-demodulator system.




Ders Kitabi
(Textbook)

Koriirek, M., Tip Elektroniginde Tasarim Ilkeleri, ITU. Elektrik-Elektronik Fakiiltesi Ofset
Baski Atolyesi, 1996.

Diger Kaynaklar
(Other References)

1. Tompkins, W. J. and Webster, J. G., Design of Microprocomputer Based Medical
Instrumentation, Prentice-Hall Inc., 1981.

2. Webster, J. G.(Ed.), Medical Instrumentation, Application and Design, Houghton Mifflin
Co., 1992.

Odevler ve Projeler

(Homework & Projects

Ogrencilere dersi daha iyi anlamalar1 amaci ile 6dev verilecek ve bu 6devler bir hafta sonra
toplanacaktir. Odev sorularindan simavlarda yararlanilabilir.

All homework problems are to be handed in a week after they are assigned. Homework
problems may be used as a source for exams.

Laboratuar Uygulamalari
(Laboratory Work)

Yok

None

Bilgisayar Kullanim

(Computer Use)

Bazi ddevlerin cevaplanmasinda gerekli. Ogrencilerin uygulamalar, ddevleri ve drnek sorulari
internet tizerinden alabilmektedirler.

Needed for answering some of the homeworks. Students can collect the tutorials, homeworks
and the sample questions of the midterm exams over internet.

Diger Uygulamalar

(Other Activities)

Sinav 6ncesi uygulamalar, 6rnek sinav sorusu ¢oziimleri.

Tutorials before midterm exams. Solving sample questions of midterm exams.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Yil i¢i Smavlan 2 30

(Midterm Exams)

Kisa Sinavlar - -
(Quizzes)

Odevler 11 15
(Homework)

Projeler - -
(Projects)

Donem Odevi/Projesi - -
(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Siavi 1 55
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Bir kondansatoriin elektrik 6zellikleri, yiiksek dereceden filtrelerin  tasarlanmasi, Butterworth |
polinomlarma dayal: filtre tasarimi.
2 Amortisman katsayisina dayah aktif filtrelerin tasarimi. Dolagim sisteminin Fizik ve Elektrik modelleri. -1
3 Dolagim sisteminin analog bilgisayar ve hidromekanik modelleri. Program LOGIC’in akis diyagrami. Z80 -1l
mikroislemcisi ve ¢evre birimi elemanlari; PIO-8255, Z80-CTC ve 74138 kod ¢oziicii.
4 Program LOGIC igin gevre birimi karti tasarimi ve bu donanima uygun LOGIC programinin “assembler” 11|
ve makina dili yazilimlar1.
5 ADC’ler. ADC yardimiyla dolagim sistemi kontrolu. UYGULAMA. (Butterworth polinomuna dayal filtre I-1-11-1v
tasarimi, Program LOGIC donanim sorusu).
6 Isik ve sese karg1 insan tepki siiresi 6l¢iim diizeni. —| V
7 Isik ve sese karg1 insan tepki siiresi 6lgtim diizeni.-11 \Y
8 Tip elektroniginde bilgisayarlar. Mikroislemci destekli aritmi teshisi. VI-VII
9 UYGULAMA. (Program LOGIC yazilim sorusu) -I 1-1V-V-VI
10 UYGULAMA. (Program LOGIC yazilim sorusu)-11 1-1V-V-VI
11 Veri sikigtirma teknikleri. AZTEC (EKG igin). VIII
12 EKG kuvvetlendiricisi tasariminda kullanilan bazi devreler. Nabiz 6lgerler. DAC elemam kullanilarak IV-V-VI
kazang ve dengesizlik ayarlari.
13 Biyotelemetri. IX
14 Biyolojik isaretlerin magnetik teybe kaydedilmesi. IX
COURSE PLAN
Course
Weeks Topics Outcomes
1 Electrical properties of a condansor. Design of high order filters. Design Butterworth polinomials based |
filters.
2 Design of damping ratio based active filters. Physical and electrical models of the cardiovascular system. -1l
3 Analog computer and hydromechanical models of the cardiovascular system. Flow chart of the Program -1
LOGIC. Z80 microprocessor and peripheral devices; PIO-8255, Z80-CTC and 74138 decoder.
4 Design of peripheral circuit for Program LOGIC and the assembler and machine codes of the Program 11|
LOGIC.
5 Analog Digital Converters. The control of the hydromechanical circulatory model by means of an ADC. I-1-11-1v
Problem solving for related topics (Butterworth filters, hardware for Program LOGIC).
6 Human reaction time measuring system. -I \Y
7 Human reaction time measuring system-11 V
8 Computers in Biomedicine. Microprocessor based arrhythmia detection. — Homework 7. VI- VIl
9 Solutions of various problems to the related topics (software of Progrm LOGIC).-I 1-1V-V-VI
10 Solutions of various problems to the related topics (software of Progrm LOGIC).-11 1-1V-V-VI
11 Data compression techniques. AZTEC (for ECG) VIl
12 Some circuits used for designing ECG amplifiers. Herat-ratemeter. Gain and offset adjustment IV-V-VI
techniques using DAC elements.
13 Biotelemetry. IX
14 Recording of biological signals to the magnetic tape. IX




Dersin Elektronik ve Haberlesme Miihendisligi Programi Ciktilarina Katkist
T: Tam, K: Kismen, Y: Yok

Katki
ELEKTRONIK VE HABERLESME MUHENDISLiIGi PROGRAM CIKTILARI Seviyesi
TIK|Y

1 Matematik, Temel Bilim ve Miihendislik bilgilerini Elektronik ve Haberlesme Miihendisligi X
alaninda uygulama becerisi

5 Elektronik ve Haberlesme Miihendisligi alaninda deney tasarlama, yiiriitme ve sonuglari X
yorumlama becerisi

3 Amaca yonelik sistem, sistem bilesenleri ve siireglerini, ekonomik, ¢evresel, sosyal, politik, etik, X
saglik, iiretilebilme ve siirdiiriilebilme gibi gergek kisitlar altinda tasarlayabilme becerisi

4 | Cokdisiplinli konularda ¢alisma yetisi X

5 Elektronik ve Haberlesme Miihendisligi alaninda problemleri tanimlama, modelleme ve ¢6zme X
becerisi

6 | Mesleki ve etik sorumluluklarin dogru algilanmasi X

7 Etkin iletisim kurma becerisi X

8 Miihendislik uygulamalariin toplumsal, kiiresel, ekonomik ve ¢evresel diizeyde etkilerinin dogru X
algilanmasi

9 | Yasam boyu 6grenme ve alanindaki gelismeleri izleyebilme becerisi X

10 | Gincel sorunlar konusunda biling X

11 Modern miihendislik arag, yontem ve yetilerini mithendislik uygulamalarinda kullanabilme X
becerisi

12 | Kalite bilinci X

13 ] Bireysel ve takim iginde ¢aligma becerisi X

Contribution of the Course to Electronics&Communication Engineering Programme
C: Completely, P: Partially, N: None

Level of
ELECTRONICS&COMMUNICATION ENGINEERING PROGRAM Contribution
OUTCOMES C P | N

An ability to apply knowledge of mathematics, science, and engineering to Electronics X
&Communication Engineering problems

2 | Anability to design and conduct experiments, and to analyze and interpret gathered data X
an ability to design a system, component, or process to meet desired needs within realistic X

3 | constraints such as economic, environmental, social, political, ethical, health and safety,
manufacturability, and sustainability

4 | Anability to function on multi-disciplinary teams X

5 An ability to identify, formulate, and solve Electronics &Communication Engineering X
problems

6 | Anunderstanding of professional and ethical responsibility X

7 | Anability for effective communication X

8 An ability to understand and correctly interpret the impact of engineering solutions in a X
social/global context

9 An ability to engage in life-long learning to follow developments in Electronics X
&Communication Engineering

10 ] A knowledge and understanding of contemporary issues X

11 An ability to skillfully use modern engineering tools and techniques necessary for engineering X
design, analysis and applications

12 | Arecognition of the need for quality X

13 ] Anability to function individually as well as part of a team X
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
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