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ABSTRACT

This thesis is concerned with the analysis of some Coplanar Waveguide (CPW)
and Dielectric Image Guide (DIG) structures using the semianalytical technique,
Method of Lines (MoL). The various CPW structures considered here are Conductor-
Backed Coplanar Waveguide (CBCPW), Suspended Coplanar_Waveguide (SCPW),
and Edge-Coupled CBCPW and SCPW. The different DIG structures studied here
are directly connected DIG, single and coupled cladded DIG and single and coupled
insulated cladded DIG.

First of all, the dispersion characteristics of single and edge-coupled structures
for conductor-backed and suspended configurations have been obtained, including
higher order modes, upto 200 GHz. To understand the dispersion behaviour, the
frequency dependent field configurations for the first few modes have also been
presented. For the coupled structures, frequency dependent characteristic impedance
for the dominant and modes has also been obtained.

Next, to improve the isolation and coupling characteristics of a suspended
edge-coupled section, different types of dielectric loading, e.g., dielectric loading of
outer slots, dielectric loading of conductors, and partial dielectric overlay have been
studied. The frequency dependent phase velocity ratio and coupling factor have been
calculated. A comparison has been made for the different types of dielectric loading
and for the best configuration, the effect of the width of dielectric loading has been

studied.
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The dielectric loading has also been considered for edge-coupled CBCPW, to
avoid synchronous mode-coupling and to improve isolation ‘and coupling
characteristics. The dispersion characteristics and characteristic impedance have been
obtained for the different types of dielectric loading as mentioned above for the edge-
coupled SCPW. The effect of enclosure has also been studied by varying the height
and width of the enclosure. Parameter-variation study has been carried out by varying
strip and slot widths of an edge-coupled CBCPW.

Finally, accurate dispersion characteristics of directly connected DIG have been
obtained including~ first few higher order modes. A new DIG structure has been
proposed, namely, insulated cladded DIG, which is expected to have low conductor
and radiation losses. Also, the dispersion characteristics of two coupled structures,
1.e., coupled cladded DIG and coupled insulated cladded DIG have been obtained.

Ir} the analysis with method of lines, nonequidistant discretization has also been

incorporated to improve flexibility and computational efficiency.
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