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ABSTRACT

This thesis deals with the development, analysis and design of
broadband RF multiwire transmission-line transformers. A
theoretical'technique of computing, the leakage inductance and
winding capacitance of multiwire transformers from principleé

is reported. Broadband RF signal processing components, namely,
0° hybrids, 180° hybrids, 90°¢ hybrids, directionai couplers, anq
RF amplifiers (all of which incorporate twisted multiwire

transformers) are investigated.

To start with, bifilar transmission-lines are considered
and the_effects of twisting a bifilar line on its electrical
parameters are étudied axperimentally. For the popular 4:1
Ruthroff #ransformer, a lumped equivalent circuit is proposed.
It is shown that matched multiwire transformers exhibit
eicellent-wideband characteristics. comparable to (or even
superior to) the bifilar 4:1 transformer, with bandwidths of the

order of 4-5 decades in the frequency range of 10 kHz-1000 MHz.

Simple equivalent circuits are proposed for the analysis of
multiwirg transformers., The "characteristic impedance” of a
multiwire transformer is defined as\j£;7a; where Ly is the
leakage inductance and Cp is the winéing capacitance. It is

.'shown that the transformer performance is optirmm, when
\F;7E% is matched to the load resistance. The upper 3-dB cut-off

of a matched transformer occurs at a frequency fo= 1/TT12|LTCT).

A method of modelling the inductance and capacitance

parameters of multiwire transmission~lines is presented.



¥

Also a theoretical procedure for determining L and Gp of
multiwire transformers is reported. This helps in predetermining
the performance of multiwire transformers before actually

constructing them,

A detailed analysis of the basic 0° hybrid employing a
bifilar line is presented. A simple method of "compensating"
this hybrid to obtain imprpved isolation characteristics is
proposed. A novel RF 90° hybrid witl: one-octave bandwidth is
reported. Methods of constrycting miniature broadband direct-
ional couplers by using twisted wire transformers are given,
and a novel 10 dB directional coupler is reported. Applications
of the transformérs in the design of broadband RF amplifiers

are outlined.
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