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SUMMARY 
 
 

Considering the modern technology trends, significance of the structures 

which are versatile and compliant of semiconductor integrated circuit 

manufacturing processes can be understood. In this context, Switched-

Capacitor Circuits and Applications are studied in this thesis, which are one of 

the most important structure developed in order to satisfy the demand 

mentioned above. 

In first chapter, the reason why MOSFET switches has chosen in order to 

implement switch function in Switched-Capacitor Circuits, their advantages 

and disadvantages comparing to their counterparts, their physical structure, 

their characteristic curves and how they can be used as switches are explained. 

At the end of this chapter, NMOS and PMOS spice models’ characteristics, 

which are used in the applications presented in the third chapter, are presented. 

In second chapter, requirements necessary in order to use NMOS and 

PMOS as switches, their performances as switches and passing characteristics 

are presented. Afterwards, Transmission Gates introduced. The structure of 

these switches and reason of their superior performance comparing to the 

NMOS and PMOS are explained. 

In third chapter, analyses, test circuits and simulation result of Simulated 

Resistor, First-Order Low-Pass Filter and Common-Mode Feedback Circuits, 

which are comprise of the Switched-Capacitor circuits are presented.  

Simulations presented in this thesis have made by using LTspice® and 

ngspice SPICE simulation tools. Also, MOSFET models used in simulations 

are the ”45nm High-Performance Predictive Technology Model” spice models 

created by NIMO Group at Arizona State University (ASU) according to 

criteria created by The BSIM Group. 

 

 

 

 

Key Words: MOSFET Switch, Switched-Capacitor, Low-Pass Filter, 

Integrator, Common-Mode Feedback.  
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ÖZET 
 
 

Günümüzde teknolojinin takip etti i trend göz önüne al nacak olursa 

yar iletken tümdevre üretim süreçlerine uygun ve esnek yap lar n önemi 

anla lmaktad r. Bu ba lamda, bu tez çal mas nda bu yap lar n ba nda gelen 

Anahtarlamal -Kapasite Devreleri ve Uygulamalar  incelenmi tir.  

lk bölümde, Anahtarlamal -Kapasite Devrelerini olu tururken anahtar 

olarak neden MOSFET anahtarlar n seçildi i, muadillerine k yasla avantajl  ve 

dezavantaj  olduklar  noktalar, fiziksel yap , karakteristik e rileri ve anahtar 

olarak çal malar  için nas l kullan lmalar  gerekti i aç klanm r. Bu bölümün 

sonunda, son bölümdeki uygulamalarda kullan lacak olan NMOS ve PMOS 

spice modellerinin karakteristikleri gösterilmi tir. 

kinci bölümde, NMOS ve PMOS’un anahtar olarak kullan labilmesi için 

sa lanmas  gereken artlar, anahtar olarak gösterdikleri performanslar ve geçi  

karakteristikleri sunulmu tur. Daha sonra letim Kap  yap  tan lm r. Bu 

yap n nas l olu turuldu u, anahtar olarak kullan ld nda neden NMOS veya 

PMOS’a k yasla daha iyi bir performans gösterdi i ve karakteristi i 

aç klanm r. 

Son olarak Anahtarlamal -Kapasite yap  kullan larak olu turulmu  olan 

Simüle  Direnç,  Birinci  Mertebe  Alçak-Geçiren  Filtre  ve  Ortak-Mod  Geri  

Besleme devrelerinin analizleri, test devreleri ve simülasyon sonuçlar  

payla lm r.Bu tez çal mas nda yap lan simülasyonlar LTspice® ve ngspice 

yaz mlar  kullan larak yap lm r. Ayr ca kullan lan MOSFET modelleri, 

Arizona Eyalet Üniversitesi (ASU) bünyesindeki Nano Ölçekli Entegrasyon ve 

Modelleme (NIMO) Grubu taraf ndan geli tirilmi  olan “45nm High-

Performance Predictive Technology Model” spice modelidir. Bu model, 

Berkeley K sa-kanal IGFET Model (BSIM) kriterleri do rultusunda 

geli tirilmi  modellerdir. 

 

 

 

Anahtar Kelimeler: MOSFET Anahtar, Anahtarlamal -Kapasite, Alçak-

Geçiren Filtre, Integral Al , Ortak-Mod Geri Besleme. 
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