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ABSTRACT 

This thesis presents some new results on the synthesis 

and &: sign of single resistance controlled oscillators (SRCOs) . 

In particular, systematic procedures for identification, synthesis 

and 	i:gn of the second. order SRCOs are proposed, and a number 

of new saco circuits are derived therefrom. To start with, a 

network synthetic approach to SRC° .sign is proposed, which 

aims at red ~_~.cin,g the number of operational amplifiers (OAs) 

in a given ilia) (called the prototype) to just one, while 

maintaining the single resistance cpntrollability. It is shown 

that thi can be done in a number of ways, resulting in a number 

of new SRCO circuits Thich operate in the same frequency range 

as the -prototype. Using lowpass to highpass frequency transfor-

mation and a network tr7Jisformation, a few more SRCO circuits, 

which operate in the complementary frequency range of the pro-

totype and in the same frequency range as well, arc derived. 

The network synthetic approach essentially optimizes the 

"prototype circuit in respect of the number of 0As. A unified 

aporoach for the identification and design of sin le--0A--based 

SRCOs has been proposed in this thssis, using which, a nulper 

of SRCO circuits, canonic with respect to the number of capacitors. 

have been identified. 



A detailed analysis of the SRCO circuits obtained from 

the two approaches has been carried out, and performance and limi-

tations of the various circuits have been studied, theoreticaly -

as well as experimentally. Finally, the thesis presents a new 

actiAie-R SRCO, which has been derived through a simple exten-

sion of the network synthetic approach. The circuit requires 

two dominant-pole compensated 0As and few resistors-for its 

realization. As the circuit utilizes the OA's internal capaci-

tor, its frequency range extends beyond that of active -RC 

oscillators. More than a decade of frequency variation is 

obtained in this SRCO. 
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