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ABSTRACT

This thesis presents a systematic study of a class of coplanar waveguide(CPW) 

discontinuities generally encountered in the design of microwave and millimeter wave 

intporatftd rircaiits The thesis also includes the analysis and characteristics of a periodic 

structure in a shielded coplanar waveguide.

The general configuration of a shielded suspended CPW is chosen for the study of 

discontinuities and, the corresponding conductor backed structure, which is particularly 

useful in MMICs, is treated as a special case. The discontinuities studied are; step, strip and 

notch discontinuities in the inner/outer conductors, symmetric and asymmetric inductive 

strip discontinuities, gap discontinuity, and an inductive strip-gap discontinuity in which 

an inductive strip bridges the outer conductors through a gap in the inner conductor. While 

some data, mostly in the form of scattering parameters are reported on the step, strip, notch 

and gap discontinuities, practically no information is available on the symmetric and 

asymmetric inductive strip discontinuities. The inductive strip-gap discontinuity is new and 

is analysed for the first time. This discontinuity enables series mounting of active devices 

back-to-back with provision for DC biasing.

A general analytical formulation for characterising the above class of 

discontinuities in a shielded suspended CPW is presented. The formulation is based on a 

rigorous hybrid mode analysis in conjunction with the transverse resonance technique. The 

analysis is simplified by taking advantage of the symmetry involved in the discontinuities 

when placed in the CPW cavity and reducing them to just two sets of boundary wall 

problems. In applying the transverse resonance method, while earlier authors have
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expanded the fields at the slot aperture in terms of the LSE and LSM modes of the 

rectangular waveguide, in this thesis, they are expressed in terms of simple yet accurate 

basis functions. Then, Galerkin’s method is used to derive the characteristic equation. 

Because the basis functions chosen here are much simpler than those reported in the 

literature, the computation time is considerably reduced.

The characteristic equation derived is general and is applicable to all the ten 

discontinuities. While the method of analysis is rigorous, the accuracy of the results 

depends essentially on the accuracy of the basis functions chosen for the slot field 

distributions. Using a general program, each of the ten discontinuities is characterised in 

terms of its equivalent circuit parameters by assuming appropriate basis functions in the 

slot regions. Wherever possible, the validity of the basis functions is verified first by 

comparing with the results reported in the literature. The shorted-end and the open-end 

discontinuities are studied as limiting cases of inductive strip discontinuity when the strip 

width is very large and the gap discontinuity when the gap length is very large, 

respectively. The effect of conductor backing of the CPW substrate on the various 

discontinuity parameters is also investigated.

Following the study of discontinuities, a rigorous field analysis of a periodic 

structure in a shielded CPW is presented. The concept of Floquet's theorem in spatial 

harmonics is utilised to express the fields in various regions and the Galerkin's procedure is 

applied to derive the characteristic equation. The passband-stopband characteristics of a 

shielded suspended CPW periodically loaded with inductive strips are studied.
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