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Thesis Summary 

This thesis aims to use the three conductor waveguide structures, such as coplanar 

waveguides (CPW), slotted microstrip and coupled lines, that support even and odd 

modes in designing novel metamaterial-inspired structures. For this purpose, a trans-

former-based circuit model of three conductor transmission line cross-junction was 

developed, where each port carried even and odd modes. This model enabled the de-

sign of CPW-to-slotline transition, novel air-bridge free CPW Wilkinson power di-

vider, simple microstrip-to-slotline transitions, microstrip Wilkinson power divider 

with minimum lateral dimensions, and high-coupling slotted microstrip directional 

coupler. 

The thesis is divided into five chapters as listed below: 

Chapter 1: 

This chapter gives a brief presentation of the motivation, objectives, major contribu-

tions and organization of the thesis. 

Chapter 2: 



x 

 

This chapter presents the literature survey and theory and implementation of Compo-

site Right/Left Handed (CRLH) transmission lines with special emphasis on the even 

and odd mode based ones. It also presents some metamaterial-inspired microwave ap-

plications.  

Chapter 3: 

This chapter introduces a novel circuit model of multimode cross-junction where each 

port carries the even and odd modes and its coplanar waveguide applications. The 

model enables the design of CPW-to-slotline transition and novel air-bridge free 

CPW-to-slotline Wilkinson power divider.  

Chapter 4: 

In this chapter, the circuit model of the cross-junction is applied to slotted microstrip 

cross-junction. The model facilitated the realization of microstrip-to-slotline transi-

tions, slotted microstrip Wilkinson power divider with minimum lateral dimensions 

and high-coupling phase-compensated directional coupler.  

Chapter 5: 

This chapter gives the conclusion of this thesis and introduces several recommenda-

tions and suggestions for the future work. 

Key words: 
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plers, Equivalent circuit model, Microstrip, Parasitic slotline mode, Slotline, Slotted 
microstrip, Wilkinson power divider. 
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