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Dersin Amaci :

The **Analog Electronics** course provides an in-depth study of advanced analog circuit analysis and design using bipolar junction transistors (BJTs) and metal-oxide-semiconductor field-effect transistors
(MOSFETSs). Building upon the fundamentals of electronic devices, the course emphasizes current sources, current mirrors, differential amplifiers, cascode configurations, and frequency response analysis.
Students learn to analyze both small-signal and large-signal behavior, evaluate common-mode rejection performance, and design high-gain multistage amplifiers. Particular attention is given to high-frequency
effects, impedance analysis, and Miller's theorem, enabling students to understand and design analog integrated circuits used in communication systems, instrumentation, signal processing, and modern
electronic applications.

Ogretim Yontem ve Teknikleri :

W1 Cascode Stages as Current Sources and Amplifiers Introduction to cascode configurations, operation principles, cascode current sources, cascode amplifiers, output resistance enhancement, voltage gain
improvement, and practical applications in analog integrated circuits. W2 Current Mirrors Design and analysis of bipolar and MOS current mirrors, current replication principles, matching requirements, output
resistance, compliance voltage, and applications in biasing networks and analog ICs. W3 Bipolar Differential Pair Operating principles of BT differential amplifiers, DC operation, large-signal characteristics,
differential-node analysis, common-mode behavior, and small-signal equivalent circuit analysis. W4 MOS Differential Pair MOSFET differential amplifier operation, large-signal transfer characteristics, differential
gain, common-mode analysis, small-signal modeling, and practical design considerations. W5 Cascode Differential Amplifiers Design and analysis of cascode differential amplifiers, gain enhancement, bandwidth
improvement, output resistance, differential performance, and integrated circuit applications. W6 Common-Mode Rejection of Cascode Stages Common-mode signals, Common-Mode Rejection Ratio (CMRR),
methods for improving common-mode performance, differential gain optimization, and practical circuit analysis. W7 Differential Pair with Active Load Active-load differential amplifiers using current mirrors, gain
enhancement techniques, output swing, DC biasing, and small-signal performance analysis. W8 Advanced Differential Pair with Active Load Multi-stage active-load differential amplifiers, design optimization,
output impedance, gain calculations, and practical analog integrated circuit implementations. W9 Midterm Examination Comprehensive assessment covering cascode circuits, current mirrors, differential
amplifiers, active loads, and common-mode rejection analysis. W10 Miller's Theorem and General Frequency Response Miller's theorem, dominant poles, transistor high-frequency models, parasitic capacitances,
transfer functions, and frequency response fundamentals. W11 Frequency Response of CE and CS Amplifiers Low-frequency response, high-frequency response, bandwidth analysis, Miller effect, common- emitter
(CE) and common-source (CS) amplifier frequency characteristics, and gain-bandwidth trade-offs. W12 Frequency Response of CB and CG Amplifiers Analysis of common-base (CB) and common-gate (CG)
amplifiers, low- and high-frequency responses, bandwidth performance, and high-frequency design techniques. W13 Frequency Response of Follower Circuits Analysis of emitter followers and source followers,
voltage gain, input and output impedances, frequency response, buffering applications, and signal integrity. W14 Frequency Response of Cascode Amplifiers High<frequency characteristics of cascode stages,
input/output impedance analysis, gain-bandwidth optimization, stability considerations, and practical analog amplifier design. W15 Differential Pairs and Common-Mode Frequency Response Frequency response
of differential amplifiers, common-mode behavior at high frequencies, CMRR versus frequency, stability analysis, and design considerations for high-performance analog integrated circuits.

Dersin Kaynaklari

Kaynaklar 1<BR>2
Behzad Razavi, Fundamentals of Microelectronics, 2nd. Ed., Wiley, 2012.

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 Dokiimanlar

1 Cascode Stages as Current Sources and AmplifiersIntroduction to cascode configurations, operation
principles, cascode current sources, cascode amplifiers, output resistance enhancement, voltage
gain improvement, and practical applications in analog integrated circuits.

2 Current MirrorsDesign and analysis of bipolar and MOS current mirrors, current replication
principles, matching requirements, output resistance, compliance voltage, and applications in
biasing networks and analog ICs.

3 Bipolar Differential PairOperating principles of BT differential amplifiers, DC operation, large-signal
characteristics, differential-mode analysis, common-mode behavior, and small-signal equivalent
circuit analysis.

4 MOS Differential PairMOSFET differential amplifier operation, large-signal transfer characteristics,
differential gain, common-mode analysis, small-signal modeling, and practical design
considerations.

5 Cascode Differential AmplifiersDesign and analysis of cascode differential amplifiers, gain
enhancement, bandwidth improvement, output resistance, differential performance, and integrated
circuit applications.

6 Differential Pair with Active LoadActive-load differential amplifiers using current mirrors, gain
enhancement techniques, output swing, DC biasing, and small-signal performance analysis.

7 Multi-stage active-load differential amplifiers, design optimization, output impedance, gain
calculations, and practical analog integrated circuit implementations.

8 Frequency Response of Followers,

9 Ara sinav

10 Kaskat yapilarin frekans cevabi.

11 Farksal ikililer ve ortak modlarin frekans cevabi.

12

Miller's Theorem and General Frequency ResponseMiller's theorem, dominant poles, transistor high-
frequency models, parasitic capacitances, transfer functions, and frequency response fundamentals.

13 Frequency Response of CE and CS AmplifiersLow-frequency response, high-frequency response,
bandwidth analysis, Miller effect, common-emitter (CE) and common-source (CS) amplifier
frequency characteristics, and gain-bandwidth trade-offs.

14 Genel tekrar

Dersin Ogrenme Giktilari

Sira No Agiklama

001 Alan etkili transistorler ve gift kutuplu jonksiyon transistorler kullanarak kaskat kuvvetlendiriclerin tasarlanmasi
002 Transistor devrelerinin frekans cevaplarinin nasil analiz edilecegi.

003 Cascode circuit design

004 frequency responce analysis

Programin Ogrenme Giktilari

Sira No Agiklama

P07 Muhendislik meslek etigine uygun davranma; etik sorumluluk bilinciyle hareket etme; esitlik, tarafsizlik ve kapsayicilik ilkelerine bagh kalma.

P09 Farkl hedef kitlelere yonelik olarak teknik bilgileri sozlii ve yazili bigimde agik, anlasilir ve etkili bir sekilde aktarabilme.

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

P05 Mihendislik problemlerine yonelik aragtirma yapabilme; literatiir tarama, deney tasarlama ve yiiriitme, veri toplama, analiz etme ve sonuglari bilimsel olarak yorumlayabilme



P04

P06
P08
P11
PO1

P02

P03

Mihendislik problemlerinin analizi ve ¢dziimiinde uygun yéntemleri, teknikleri ve modern miihendislik araglarini segme ve kullanma; modelleme ve simiilasyon sireglerini yiriitme ve kullanilan
araglarin sinirhliklarinin farkinda olma.

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

Bireysel olarak ve disiplin igi/cok disiplinli takimlarda etkin gérev alabilme; gerektiginde liderlik Gstlenebilme ve farkli calisma 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 miihendisligine 6zgii konularda yeterli bilgiye sahip olma; bu bilgileri karmasik
miihendislik problemlerinin gdziimiinde etkin bigimde uygulayabilme.

Karmagsik muhendislik problemlerini; temel bilimler, matematik ve miihendislik bilgilerini kullanarak tanimlayabilme, modelleyebilme ve analiz edebilme; bu siiregte stirdirilebilirlik ilkelerini ve
kiresel gereksinimleri dikkate alma.

Karmasik miihendislik problemlerine yonelik yenilikgi ve uygulanabilir gdziimler gelistirebilme; sistem, siireg, cihaz veya Uriinleri 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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