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Course Objectives

(Dersin Amaci)

- Describing the MOSFET structure and the basic relevant fabrication
processes.

- Analyzing simple n- or p-channel MOSFET circuits that op in the cutoff,
resistive, or saturation modes (including the body effect).

- Analyzing and designing an NMOS logic inverter with a resistive load, an
enhancement NMOS load or a depletion NMOS load

- Analyzing and designing a CMOS logic inverter and CMOS logic gates.

- Verifying the hand-analysis result of the static and dynam behavior of CMOS
combinational and sequential digital circuit with Pspice.

- MOSFET yapisini ve temel Uretim sireclerini agiklamak

- Kesme, direncli veya doyma modlarinda calisan (govde etkisi dahil) basit n-
veya p-kanalli MOSFET devrelerini analiz etmek

- Direncli yuk, gelistirme NMOS yiiki veya tikenme NMOS yiki ile bir NMOS
mantik invertoriini analiz edin ve tasarlamak

- Bir CMOS mantik invertoriini ve CMOS mantik kapilarini analiz edin ve
tasarlamak

- CMOS kombinasyonel ve sirali dijital devrelerin statik ve dinamik
davranisinin el analizi sonuglarini Pspice ile dogrulamak

Course Content
(Dersin igerigi)

Fundamentals of digital electronics. Large signal transistor models. BJT
inverters and logic gates (TTL, ECL). MOS inverters and logic gates (NMOS,
CMOS). Flip-flops. Semiconductor memories (ROM, RAM). Sampling circuits
(A/D and D/A converters).

Sayisal elektronigin temelleri. Transistorlerin blylik isaret modelleri. BJT
eviriciler ve mantik kapilari (TTL, ECL). MOS eviriciler ve mantik kapilari
(NMOS, CMOS). Flip-flop lar. Yariiletken hafizalar (ROM, RAM). Ornekleme
devreleri (A/D ve D/A ceviriciler).

Course Learning Outcomes
(Dersin Ogrenme Ciktilan)

CO1. Describe the MOSFET structure and the basic relevant fabrication
processes. [1.1, 1.2, 2.1]

CO2. Analyze simple n- or p-channel MOSFET circuits that operate in the
cutoff, resistive, or saturation modes (including the body effect). [1.1, 1.2,
2.1]

CO3. Analyze and design an NMOS logic inverter with a resistive load, an
enhancement NMOS load or a depletion NMOS load. [1.1, 1.2, 2.1]

COA4. Analyze and design a CMOS logic inverter and CMOS logic gates. [1.1,
1.2,2.1]

CO5. Verify the hand-analysis result of the static and dynamic behavior of
CMOS combinational and sequential digital circuits with PSpice. [1.1, 1.2,

2.1]




CO1. MOSFET yapisi ve buna iliskin temel imalat islemlerini agiklar. [1.1, 1.2,
2.1]

C02. Kesim, diren¢ veya doyum modlarinda (viicut etkisini iceren) ¢alisan
basit n- veya p-kanalli MOSFET devrelerini analiz eder. [1.1, 1.2, 2.1]

CO3. Direng gosteren yikli, enhancement NMOS yukli veya depletion
NMOS lu bir NMOS lojik eviriciyi analiz eder ve tasarlar. [1.1, 1.2, 2.1]

CO4. CMOS lojik eviriciyi ve CMOS lojik kapilarini analiz eder ve tasarlar.
[1.1,1.2,2.1]

CO5. CMOS kombinasyonel ve ardisil sayisal devrelerin statik ve dinamik
davranislarina iliskin elle yapilan analizleri PSpice ile dogrular. [1.1, 1.2, 2.1]

ISCED Category of course ISCED 6
(Dersin ISCED Kategorisi)

Textbook Microelectronic Circuits, by Sedra and Smith, 7" Edition.
(Ders Kitabi)
Other References Electronic Devices and Circuit Theory, Robert Boylestad, Louis Nashelsky,
(Yardimci Kaynaklar) 11* Edition, Prentice Hall.
Donald A. Neamen, "Electronic Circuit Analysis and Design", 4™ Edition,
McGraw Hill
COURSE PLAN (DERS PLANI)
Week Topics
(Hafta) (Konular)
1 Fundamentals of digital electronics.
Sayisal elektronigin temelleri
) Large signal transistor models. BJT inverters and logic gates (TTL, ECL)
Transistorlerin blylk isaret modelleri. BJT eviriciler ve mantik kapilari (TTL, ECL).
3 Large signal transistor models. BJT inverters and logic gates (TTL, ECL)
Transistorlerin blylk isaret modelleri. BIT eviriciler ve mantik kapilari (TTL, ECL)
a MOS Field Effect Transistors (MOSFETSs)
MOS Alan Etkili Transistorler
5 MOSFET yapisi ve buna iliskin temel imalat islemleri.
Describe the MOSFET structure and the basic relevant fabrication processes.
Analyzing simple n- or p-channel MOSFET circuits that op in the cutoff, resistive, or saturation
6 modes (including the body effect).
Kesim, diren¢ veya doyum modlarinda (viicut etkisini iceren) calisan basit n- veya p-kanalli
MOSFET devrelerini analizi.
Analyzing and designing an NMOS logic inverter with a resistive load, an enhancement NMOS load
2 or a depletion NMOS load
Direng gosteren yikli, enhancement NMOS yiikli veya depletion NMOS lu bir NMOS lojik
eviricinin analizi ve tasarimi.
3 CMOS Digital Logic Circuits
CMOS Sayisal Mantik Devreleri
9 CMOS Digital Logic Circuits
CMOS Sayisal Mantik Devreleri
10 Analyzing and designing a CMOS logic inverter and CMOS logic gates.
Bir CMOS Eviricinin analiz ve tasarimi, ve CMOS mantik kapilari
11 Static and dynamic behavior of CMOS combinational and sequential digital circuits.
CMOS kombinasyonel ve ardisik sayisal devrelerin statik ve dinamik davranislari
12 Flip-flops. Semiconductor memories (ROM, RAIYI). Sampling circuits (A/D and D/A converters)
Flip-flop lar. Yariiletken hafizalar (ROM, RAM). Ornekleme devreleri (A/D ve D/A geviriciler)
13 Flip-flops. Semiconductor memories (ROM, RAM). Sampling circuits (A/D and D/A converters)

2



Flip-flop lar. Yariiletken hafizalar (ROM, RAM). Ornekleme devreleri (A/D ve D/A geviriciler)

14

Simulation Works in LTSpice or similar platform
LTSpice ya da Benzer Platformda Benzesim Calismalari
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