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A E6 FLAC T 

The t加sis is concerned with the s皿t加sis of si昭le 

and rnultivariable network functions usi鳩 operational amplifiers 

(OA 's)and RC networks,in a f叩m suitable for hybrid integrated 

C ircuit （エC)fabrication. An at切mpt is also ma的 to evolve ・ 

generalized and unified active s皿七hesis sche肥s for multi- 

variable network functio鵬， which, as a s胆cial case,can be 

adapted for si鵬le -variable functi叩s as well。 丑肥 MV 切ch- 

niques are suitable for active lumped-distributed syntbesis. 

Active simulation of groun肥d inductance is consi加re d 

in 肥tail. A technique for groundi鳩 t加 C 0fl的nsers of an 

OA:RC network, with low active 叫d passive components,has 

been given, and its applica七ion is demonstrated by derivi昭 

gr oem加d con的nser circuits for inductance simula七ors （工S's) 

and fil七ers 。 A computer aided 肥 thod, based on t加 dominant 

po le 七e C hni叫e (DPT) is proposed f叩 t地 frequency limi加ti on 

study of general second-order OA;RC networks. It has been 

applied to study t加 h蛇h frequency performance of some 

important IS's . 

Floati昭 inductance (FI)si niulat i叩， which is relatively 

more difficuユ七 than 七he groun臨d in如ctance simula七ion, is 

cri七 ically irrves七igated. Ac七ive non-ideal F1's むe considered, 

which enjoy a number of advantages over t1 ideal ones. 豊肥 

F工，s discussed in this thesis have a low coriponent count, 

uni七y capaci七or spread and 上叩 sensitivity; they むe easy to 



(v) 

design and. adjust and do not require critical component 

matching. Moreover, the use of OA's in uni七y.gaifl connection 

gives highly stable Q胆ra七ion 』 The disadvantage is that t加y 

realize a finite maximum Q, furt加r, t麗 highes七 usable freー 

quency is limited to a small fraction of t1- gain-ban曲id七I-i 

pr o如et of t旭 OA 's. 

(1 	A c加on&c，いo－切v町iant band-pass filter usi昭 a si鳩le 

OA in i叫 gain (unity 叩 two)connection is examined in 肥tails, 

Its gro叫ded capacitor version is obtained withou七 inoreasi昭 
I 

the number of O編 used. Inves tigati叩s based on sens itjv ity 

and frequency limi 七ation s加町 indicate 七1ュa七 tho filter with 

gain K=2, is far superior wi七h regard 七o ao七ive Q-sensitivity, 

gain-sens i七ivi七y produc七 and the highes七 usable frequency over 

the one usi昭 K = i 。 However，血七he unity-gain case, the 

passive sensi七ivities are very low （く i）。 The filters are 

suitable for IC implementation 

A generalized syn七hesis approach for active RC networ鵬 

is develo卵d usi鵬 non-ideal simulated-L. 丑迫 method genera加s 

a biquaむatje filter section, and a basic bloc1 is shown to 

realize all 七he important filter sections 。 OEe s七rue ture 

has 1叫 c onponen七 c oun七 and very low sensi七 iv i七ie s. 

Generalized ac七ive RC:CR,RC:LC and LC:RC transf叩mati. ons 

are develo胆d for multivariable (Mv)ne七w or ks . 豊肥 correspondi集 

well known 七rans f orma七ions of single-v町 jable ne七work fune 七i ons 

fo11dras a 。胆dial case of tue general theory. 



A oom叫ter msed 5皿tmsis teohnlque 15 glven for t加 

reallza七iQn of two-varlable(w),n七h-order，むivi鵬 polnt 

immi七七ance func七lons into ladder networks。 亜e applioation 

of Routh,5：沿七 hod to tm oontinued fraotion expansion(CFE) 

15 extended to 七m MV case. 皿旧 5皿七hesls tecmlque 15 

based Qn 七he algori七hm,which tests the TV funC 七ion for 

realizabili七y and slmul七aneously realizes it into One 町 

more of tm 切len七y Woposed RC lad肥rs. 

Finally,ageneraユlzed smthesis teomlque 細 9如en for tl 

realiza七lon of MV 切叫sfer funo七lons and grounded and f1Oati理 

admlttance polynomlalS. Tm smtmsls Scmm e!nploys a ne曹 

aotive device － 七he mul七ivariable generalized immitt如ce 

oonverter,obtalned from OA 、51 eapacltlve elements and 

resistances. The smtmsls somme 15 oapable of reallzi昭 

a very large class Of MV ne加ork func七ions and 15 also 

suitable for IC implementatlon. Antonlou,5 method for 

51肥le－・larlable functions 15 sh叫n to form a smclal oase 

of tm Woposed tecmique. 
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