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ABSTRACT

This paper presents a design of integrated substrate integrated waveguide (SIW)
filter and microstrip antenna using multilayer approach at the nearest frequency of
2.38GHz. The design has been using Roger RT/Duroid 5880 with permittivity of €r =2.2
and a thickness of 0.787mm as a substrate. The design has been simulated using
Computer Simulation Technology. It is based on the circular cavity structure using TMg;o
mode for the filter and TM,;p mode for the antenna. Both design techniques of SIW filter
and microstrip antenna are coupled by rectangular iris at the common ground plane.
However, losses are the main factor in SIW technology. The decreasing in dielectric loss
will contribute to the reduction of total dissipated power and both filter and antenna
response. Thus, to overcome the losses, lower dielectric loss is used by using air
(conceptual) as the transmission medium in SIW. The simulation result show good
antenna and radiation pattern that prove the capability to integrate SIW filter and
microstrip antenna directly without requirement of external matching and also it will
reduce the size of the device, thus the 10mm air-cut filtenna has chosen as the best air-cut

size as it shows improvement by 15.51% than its recent study.
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CHAPTER 1

INTRODUCTION

1.1 RESEARCH BACKGROUND

The wireless communication technology has been experiencing a rapid change of
improvement nowadays. The invention of many wireless products and services such as
GSM, WLANS, satellite applications and the latest technology is LTE. All those
applications is using microwave devices such filters and antennas at the front end of the
system [1]. In wireless communication system, filter and antennas are mainly needed
both at the base station [2]. However, as shown in figure 1.0, traditional communication
system whereby antenna and filter is usually connected to one or two filters to separate

the transmitted and received signal
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Figure 1.0: Traditional Block Diagram of Communication System [3]



