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ABSTRACT

The aralysis and design of linear parametric amplifiers
nave been considered in order to enhance their versatile appli-
eations in both low-as well as high-frequency ranges. In the
case of linear amplifiers, broadbanding of single and multi-
stace amplifiers has heen investigated by using a new device
called active feedback block (AFB). This application of tie
AFB has been found plausible because of the reasons that, in
both the low-and high-frequency reaponses, the AFB has easily
manceuvrable rising rain-frequency characteristic. Further,
for verification of the property of the AFB and its applica-
tions, experimental data are alsc ineluded.

As a nonlincar element is relevant for analysis and
design of both parametric amplifiers and frequency converiers,
general real and reactive power relations in the element have
been derived. These relations can be redused to well known
Menley and Rowe's relations under suitable constraints. In
addition, classification of nonlinear elements has been
earried out on the basis of these relations. Some of the
relevant types, mentioned under the classification, are loss-
less reactanceless ronlinear elements and lossy reactive non-
linear elements.
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It has been shown that, using lossless reactanceless
nonlinear element, & greater value of conversion efficiency
can be obtained than that possible from nonlinear reactance.
In addition, it hos also been established that such type of
element is idealy represented by a Josephson Junction.

Pinally, in suall signal case, it has been shown
that, for the design of both parametric amplifiers and fro-
Quency converters, a lossy reactive nonlinear element is
better than an ideal nonlinear reactance or resistance.
This importance of the olement has been inferred on the basis
of the derived expressions of the transducer power gains.
Further, & formula for computing maximum gain bandwidth pro-
duet (GBW) of parenetric amplifiers, has also been obtalned.
This formule reveals that, for the case of lossy reactive
nonlinear element, value of maximum GBW is greater than that
obtaineble from reactive or resistive nonlinear elements.
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