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Dersin Amaci :

The **Introduction to Electronics** course provides students with the fundamental principles of electronic devices, circuits, and analog system design. The course begins with the basic physics governing
semiconductor materials and the operation of electronic components before progressing to practical circuit analysis and design. Students develop analytical and problem-solving skills through the study of diodes,
bipolar junction transistors (BJTs), and metal-oxide-semiconductor field-effect transistors (MOSFETs). Emphasis is placed on understanding device characteristics, DC biasing, load-line analysis, amplifier design,
and circuit performance. By the end of the course, students will be able to analyze, design, and evaluate basic electronic circuits that form the foundation of modern communication, control, and embedded
electronic systems.

Ogretim Yontem ve Teknikleri :

W1 Physics of Electronics Introduction to atomic structure, energy bands, conductors, semiconductors, insulators, intrinsic and extrinsic semiconductors, charge carriers, carrier mobility, and PN junction
formation. W2 Diode: Concept Semiconductor diode construction, operation principles, currentvoltage (I-V) characteristics, ideal and practical diode models, diode parameters, and applications. W3 Diode
Circuits I Analysis of diode circuits including series and parallel configurations, loadine concept, clipping circuits, and basic voltage regulation. W4 Diode Circuits II Rectifier circuits (half-wave and full-wave),
bridge rectifiers, filtering techniques, Zener diode voltage regulators, and practical applications. W5 Transistor (BJT): Concept BIT structure, NPN and PNP transistors, operating regions, current gain, transistor
characteristics, and switching operation. W6 BJT Circuits: DC Biasing and Analysis Fixed bias, collectorfeedback bias, voltage-divider bias, DC operating point (Q-point), transistor stability, and circuit
calculations. W7 BJT Circuits: Load-Line Analysis DC load-line construction, Q-point determination, operating regions, saturation and cutoff analysis, and transistor performance evaluation. W8 Midterm
Examination Comprehensive assessment covering semiconductor physics, diode theory, diode circuits, and BJT fundamentals. W9 BIT Amplifiers: Concept Small-signal operation, amplifier configurations (CE, CB,
CC), gain, input/output impedance, frequency response, and amplifier performance. W10 Design of Single-Stage Amplifier Design methodology for common-emitter amplifiers, bias network selection, voltage
gain calculation, AC equivalent circuits, and practical design examples. W11 Two-Stage Amplifier Design: Capacitive Coupling Cascaded amplifier design, RC coupling, interstage coupling, gain multiplication,
bandwidth considerations, and frequency response analysis. W12 Two-Stage Amplifier Design: Direct Coupling Direct-coupled amplifier design, DC level shifting, offset considerations, differential concepts, and
low-frequency applications. W13 MOSFET: Concept MOSFET structure, enhancement and depletion modes, operating regions, transfer characteristics, threshold voltage, and device modeling. W14 MOSFET
Circuits and Analysis MOSFET DC biasing, load-line analysis, common-source, common-drain, common-gate configurations, and circuit performance evaluation. W15 MOSFET Amplifier Design Design and analysis
of MOSFET amplifiers, small-signal models, voltage gain, frequency response, comparison with BJT amplifiers, and practical design considerations.

Dersin Kaynaklari

Kaynaklan Behzad Razavi, Fundamentals of Microelectronics, 2nd. Ed., Wiley, 2012. Adel &. Sedra and Kenneth C. Smith; Microelectronic circuits; 3rd Ed; Saunders College Pub.;
1991. Jacob Milkman and Arvin Grabel; Microelectronics; 2nd Ed; McGraw - Hill Pub.; 1988.
Behzad Razavi, Fundamentals of Microelectronics, 2nd. Ed., Wiley, 2012.
Adel &. Sedra and Kenneth C. Smith; Microelectronic circuits; 3rd Ed; Saunders College Pub.; 1991.
Jacob Milkman and Arvin Grabel; Microelectronics; 2nd Ed; McGraw - Hill Pub.; 1988.

Ders Yapisi

Matematik ve Temel Bilimler : Egitim Bilimleri
Miihendislik Bilimleri ;100 Fen Bilimleri
Miihendislik Tasarimi : Saghk Bilimleri
Sosyal Bilimler : Alan Bilgisi

Ders Konulan

Hafta Konu On Hazirlik Dékiimanlar

1 Physics of ElectronicsIntroduction to atomic structure, energy bands, conductors, semiconductors,
insulators, intrinsic and extrinsic semiconductors, charge carriers, carrier mobility, and PN junction
formation.

2 Diode: ConceptSemiconductor diode construction, operation principles, current-voltage (I-V)
characteristics, ideal and practical diode models, diode parameters, and applications

3 Diode Circuits IAnalysis of diode circuits including series and parallel configurations, load-line
concept, clipping circuits, and basic voltage regulation.

4 Diode Circuits IIRectifier circuits (half-wave and full-wave), bridge rectifiers, filtering techniques,
Zener diode voltage regulators, and practical applications.

5 Transistor (BJT): ConceptBIT structure, NPN and PNP transistors, operating regions, current gain,
transistor characteristics, and switching operation.

6 BJT Circuits: DC Biasing and AnalysisFixed bias, collector-feedback bias, voltage-divider bias, DC
operating point (Q-point), transistor stability, and circuit calculations.

7 BJT Circuits: Load-Line AnalysisDC load-line construction, Q-point determination, operating regions,
saturation and cutoff analysis, and transistor performance evaluation.

8 BJT Amplifiers: ConceptSmall-signal operation, amplifier configurations (CE, CB, CC), gain,
input/output impedance, frequency response, and amplifier performance.

9 Aara sinav

10

Design of Single-Stage AmplifierDesign methodology for common-emitter amplifiers, bias network
selection, voltage gain calculation, AC equivalent circuits, and practical design examples.

11
Two-Stage Amplifier Design: Capacitive CouplingCascaded amplifier design, RC coupling, interstage
coupling, gain multiplication, bandwidth considerations, and frequency response analysis.

12 Two-Stage Amplifier Design: Direct CouplingDirect-coupled amplifier design, DC level shifting, offset
considerations, differential concepts, and low-frequency applications.

13 MOSFET: ConceptMOSFET structure, enhancement and depletion modes, operating regions,
transfer characteristics, threshold voltage, and device modeling.
14 MOSFET Circuits and AnalysisMOSFET DC biasing, load-line analysis, common-source, common-

drain, common-gate configurations, and circuit performance evaluation.

1
5 MOSFET Amplifier DesignDesign and analysis of MOSFET amplifiers, small-signal models, voltage

gain, frequency response, comparison with BJT amplifiers, and practical design considerations.

Dersin Ogrenme Giktilari

Sira No Aciklama

001 Diyot, bipolar junction transistor (BJT), field effect transistor gibi linear olmayan devre elemanlarinin temel galisma prensipleri ve esdeger devrelerinin 6grenilmesi.
002 Dogrultucu, BJT, FET kuvvetlendirici ve opamp gibi temel analog devre elemanlarinin nasil tasarlanacadi ve analiz edileceginin 6grenilmesi.

003 Analog Electronics circuit engineering

004 Analog Amplifier design

Programin Ogrenme Giktilari

Sira No Aciklama
P07 Muhendislik meslek etigine uygun davranma; etik sorumluluk bilinciyle hareket etme; esitlik, tarafsizlik ve kapsayicilik ilkelerine bagh kalma.
P09 Farkli hedef kitlelere yonelik olarak teknik bilgileri s6zlii ve yazili bigimde agik, anlagilir ve etkili bir sekilde aktarabilme.

P10 Proje yonetimi, maliyet analizi ve uygulanabilirlik degerlendirmeleri hakkinda bilgi sahibi olma; yenilikgilik ve girisimcilik konularinda farkindalik gelistirme.



P05
P04

P06
P08
P11
P01

P02

P03

Miihendislik problemlerine yonelik arastirma yapabilme; literatlir tarama, deney tasarlama ve yiriitme, veri toplama, analiz etme ve sonuglari bilimsel olarak yorumlayabilme

Miihendislik problemlerinin analizi ve gdziimiinde uygun yontemleri, teknikleri ve modern miihendislik araglarini segme ve kullanma; modelleme ve simiilasyon siireglerini yiriitme ve kullanilan
araglarin sinirhliklarinin farkinda olma.

Muhendislik uygulamalarinin toplumsal, gevresel, ekonomik ve stirdiriilebilirlik boyutlarini degerlendirebilme; saglik ve guvenligi konularinda farkindalik sahibi olma.

Bireysel olarak ve disiplin igi/gok disiplinli takimlarda etkin gérev alabilme; gerektiginde liderlik tistlenebilme ve farkli galisma ortamlarina uyum saglayabilme.

Bagimsiz 6grenme becerisine sahip olma; bilim ve teknolojideki gelismeleri takip edebilme ve kendini stirekli yenileyebilme.

Matematik, fen bilimleri, temel miihendislik alanlar, bilgisayar destekli hesaplama yontemleri ve elektrik-elektronik mihendisligine 6zgui konularda yeterli bilgiye sahip olma; bu bilgileri karmagik
miihendislik problemlerinin gdziimiinde etkin bigimde uygulayabilme.

Karmasik muhendislik problemlerini; temel bilimler, matematik ve mihendislik bilgilerini kullanarak tanimlayabilme, modelleyebilme ve analiz edebilme; bu siiregte siirdirilebilirlik ilkelerini ve
kiiresel gereksinimleri dikkate alma.

Karmagsik miihendislik problemlerine yonelik yenilikgi ve uygulanabilir gdziimler gelistirebilme; sistem, siireg, cihaz veya Urtinleri gergekgi kisitlar (ekonomik, gevresel, etik, Uretilebilirlik vb.) altinda
tasarlayabilme.
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Dersin Ogrenme Giktilarinin Programin Ogrenme Ciktilarina Katkilan

Katki Diizeyi: 1: Cok dusiik 2: Disiik 3: Orta 4: Yiiksek 5: Cok yiiksek
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