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ABSMACT 

The analysis and design of linear parametric amplificrs 

have been oonsidere in order to enhance their versatile appli-

cations in both low-as well as high-frequency ranges. In the 

case of linear amplifiers, broadbandinC Of single and multi-

stace amplifiers nas 'Alen investigated by using a new do:Ace 

called active feedback look (AFB). This application of t e 

AFB has been found plausible because of the reasons tat t  in 

both the low-and bigh-frecpency rezpotzes, the AM Pas easily 

maLoeuvrale rising caL,-freque:Jzy cilaracteristic. Furt:Alits 

for verification of the property of the APB and its app/ica 

tios, experimental data are also included. 

As a nonlinear elemeLt is relevant for analysis anc_. 

design of both parametric amplifiers an frequency converters, 

general real and reactive power relations in the element Ilays 

beeL derive. 	co relations can be reduced to well known 

Manley and Rowe es relations under suitable constraints. In 

addition, classification of nonlinear elements has been 

carried out on the basis of these relations. Some of tlle 

relevant types, mentioned under the elassifteations  are lose-

less reaetancelecc clinear elements and lossy reactive nonm. 

linear elements. 



aa OOi shown that, usinc; /ossless reactanceleas 

nonlinear element, a creator value of conversion efficio:4y 

can be obtained than that possible from nonlinear reacta_ce. 

In ladditIone  it x also been established that sucll typo Qf 

element Is idealy represented by a Jelephson junctio:,, 

FLAlly, in Wall siznal sass. it ho ms been shown 

that, for the destj,:n of both parametric amplifiers and fre-

quency converters, a loamy Matto* nonlinear element is 

better than an ideal nonlinear reactanee or resistance 

Tie importance of 	element has been inferred on the Llasis 

of the derived expressions of the tolUiduser power fains. 

Further, a formula for computing maims gain bandwidth pro-
duct (GBW) of parametric amplifiers, bads also Leon ebtaine,:;. 

Thie formula reveals that, for the case of lousy reactive 

enlinear element, value of maximum (B is treater than that 

obtaimble from reactive or resistive _o;Ilinear eleuents 
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