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ABSTRACT 

Recently, there has been a lot of interest in the substrate integrated waveguide 

(SIW) technology concept allowing the integration of waveguides in the substrate, 

replacing the rectangular metal waveguide sidewalls by two rows of metal rods. For 

the next coming decade SIW technology is the most potential candidate for the 

implementation of millimeter-wave (mm-wave) integrated circuits. In this paper, the 

design and modeling of SIW using different vias has been analyzed and designed to 

investigate the effect of changing shape of vias on the SIW on its operating 

parameters. Parameters that have been evaluated in these works are electric field, 

return losses and the transmission gain. The Ku-band SIW is conceived. FR4 is used 

as a dielectric substrate to evaluate the results in the frequency domain at 12 GHz. The 

circuit has been designed using finite element method based design software and 

simulated in HFSS software. 
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CHAPTER 1 

INTRODUCTION 

1.1 OVERVIEW OF STUDY 

From the last few years, there is rapidly increase in interest for Substrate 

Integrated Waveguide (SIW) based antennas SIW has emerged as a new concept for 

millimeter-wave (mm wave) integrated circuits and systems for the next generation 

due to their various advantages. A waveguide based on SIW is considered as a 

dielectric filled waveguide (DFW) whose metallic walls are formed by cylindrical via 

arrays with diameter d and separation p between vias (pitch). The densely arraying 

metallized posts or via-holes which connect the upper and lower metal plates of the 

substrate will formed a synthetic rectangular electromagnetic waveguide in a 

dielectric substrate. The waveguide can be easily fabricated with through-hole 

techniques for low-cost and mass-production. DFW is transformed to SIW by the help 

of vias for the side walls of the waveguide. This is because there are vias at the 

sidewalls, transverse magnetic(TM) modes do not exist; Transverse electric (TE) TEio 

therefore is the dominant [1]. 

SIW is the combination of waveguide and microstrip. The width and 

height of rectangular waveguide dimension are represented by letter "a" and "b" 

respectively. The width must be larger than height as shown in Figure 1.1 below. 
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