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Ozet- Osilatorler, elektrik-elektronik miihendisligi uygulamalarinda siklikla kullamlan en énemli temel devre bloklarindan
birisidir. Sinilizoidal osilatorler arasinda quadrature osilatorler, iki farkli ¢ikisindan 90° faz farkina sahip iki sinyal
verebildiklerinden dolay1 haberlesme devrelerinde, kontrol ve 6lgme devrelerinde siklikla kullanilmaktadir.

Literatiirde farksal akimli gegis iletkenligi kuvvetlendiricisi (CDTA), islemsel gegis direnci kuvvetlendiricisi (OTRA), ikinci
nesil akim tasiyict (CCII), farksal gerilimli akim tasiyict (DVCC) gibi farkli aktif elemanla yapilmis quadrature osilatorler
mevcuttur. Bu ¢alismada son zamanlarda oldukga fazla dikkat ¢ceken bir aktif eleman olan Terslenmis Akim Geri Beslemeli
Islemsel Yiikselte¢ (ICFOA) kullanilarak iiiincii dereceden quadrature osilatér devresi sunulmustur. Topoloji iki adet ICFOA,
ii¢ adet kapasitor ve ii¢ adet direng olmak iizere gerilim modlu ikinci dereceden algak gegiren filtre ve gerilim modlu integrator
yapisinin kaskat baglanip kapali ¢cevrim olugturmasi ile elde edilmistir.

Sunulan devrenin ¢alisabilirligi PSPICE benzetim programi ile denenmis ve teorik sonuglar ile ortiistiigii goriilmistiir. Teorik
kesim frekansi 0.792Mhz ve benzetim sonucu dlgiilen kesim frekansi ise 0.800MHzdir. Benzetimde 0.35 pm MOSIS parametre
seti ve ICFOA CMOS yapisi kullanilmigtir. Onerilen devrenin giig tiiketimi 4.83mW dir.

Bu calismada yeni bir Terslenmis Akim Geri Beslemeli Islemsel Yiikselte¢ Tabanli Ugiincii Dereceden Quadrature Osilator
Tasarimi sunulmustur. Sunulan quadrature osilatoér devre ¢ikist diisiik empedansa sahip oldugundan sentezlenen devre kaskat
olarak ek bir devre istemeden baglanabilmektedir. Béylece analog isaret isleme devrelerine uyarlanmasinda her hangi bir zorlukla
kargilagilmamaktadir. Sonug olarak aralarinda 90°’lik faz farki olan siniizoidal dalga sekli elde edilerek quadrature osilator
gerceklestirilmigtir.
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Inverting Current Feedback Operational Amplifier Based A New Third
Order Quadrature Oscillator Design

Abstract- Oscillators are one of the most important basic circuit blocks frequently used in electrical-electronics engineering
applications. Among several types of the sinusoidal oscillators, quadrature oscillators are frequently used in communication
circuits, control and measurement circuits because they can give two signals with 90° phase difference from two different outputs.

In the literature, there are quadrature oscillators realized from different active elements such as differential current
transconductance amplifier (CDTA), operational transresistance amplifier (OTRA), second generation current conveyor (CCII)
and differential voltage current conveyor (DVCC). In this work, a third-order quadrature oscillator circuit is presented by using
an inverting current feedback operational amplifier (ICFOA), an active element that has attracted considerable attention in
recent years. The topology consists of two ICFOA, three capacitors and three resistors by connecting a voltage mode secondorder
low-pass filter and a voltage-mode integrator with a cascaded closed loop.

The workability of the circuit is verified by PSPICE simulation program and it is seen that the simulation results verify the theory
and the proposed circuit has good performance. The theoretical cut-off frequency is 0.792MHz and the cut-off frequency
measured after the simulation is 0.800MHz. In the simulation, 0.35 pm MOSIS parameter set and ICFOA CMOS structure are
used. The proposed circuit power consumption is 4.83mW.

In this work, we present a new Quadrature Oscillator Design with an Inverting Current Feedback Operational Amplifier. Since
the output quadrature oscillator circuit has low impedance, the proposed circuit can be connected without additional circuit as
cascade. Thus, there is no difficulty in adapting to analog signal processing circuits. As a result, a quadrature oscillator was
realized by obtaining a sinusoidal waveform with 90° phase difference between them.
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