
UNIVERSITI TEKNOLOGI MARA 
CAWANGAN PULAU PINANG

BROADBAND RECTANGULAR ARRAY 
SLOTTED ON RESISTIVE LAYER FOR 

MULTILAYER MICROWAVE ABSORBER

NUR ANISAFIA BINTI SUHAIMI

BACHELOR OF ENGINEERING (HONS) ELECTRICAL AND 
ELECTRONIC ENGINEERING

July 2017



ABSTRACT

Microwave absorber is used to absorb unwanted signal in communication system. The 
higher the signal captured, the more the efficiency of the system. To improve the 
absorption performance, the slotted design based on the antenna will be develop and 
test to observe the absorption performance. The slotted will be arrange in the arrays to 
monitor the amount of the signal absorbed. The slotted will be develop in flat 
multilayer to observe the performance of the absorber in term of absorption. The 
biomass material also used in the design of the slotted since it will effect the 
performance of the absorber. The material use is mixed carbon that contain of carbon 
and paint. The CST microwave studio is used to design the slotted array and will be 
simulate to get the result to compare with the hardware of the design. The 
measurement of the hardware is using Arch method measurement and the result will 
be analyze together with simulation results. The result from the simulation and the 
measurement will be analyze and compare to conclude the absorption performance.
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CHAPTER 1 
INTRODUCTION

1.1 OVERVIEW

Microwave absorbers are widely used in many industry especially in 

communication system such as antenna, in anechoic chamber and etc. The anechoic 

chamber is a room that designed to absorb reflection in electromagnetic waves. The 

absorbers are design based on the dielectric material, frequency range and the size of 

the material that can absorb. The design of the material is based on the quarter of the 

wavelength. The electric permittivity and magnetic permeability will determine the 

absorbers [1], Equation for the wavelength, c=M is used to find the frequency for the 

design of the absorber. The design will determine the signal absorbed based on the 

range of 8GHz -  12GHz frequency.

Microwave absorbers come in many types such as pyramidal, honeycomb, flat 

and etc. Pyramidal absorbers mostly used in the anechoic chamber. A variety of 

practical absorbers that exists nowadays, capitalize on the very low of reflectivity 

levels that result from the shape of the microwave absorbers. By eliminating reflection 

in an anechoic chamber, a free space environment can be created by using absorbers 

[1]. The performance of the absorber will be influenced by the different shape of the 

microwave absorber. The electromagnetic absorption and temperature distribution 

characteristics of the absorber is critical element to be considered [2].

Generally, antenna used to radiate and transmitting the signal. However, to 

transmit the signal, there are many interference that disturb the efficiency of the 

signal. This is lead to the uses of the microwave absorber to eliminate the unwanted 

signal. The slotted will be stacked on the top of the other material for example paper. 

The different dimensions of the slotted will show the effectiveness of the signal 

absorbing.

Dielectric properties are crucial elements in designing the microwave absorber. 

The reflected wave with a thin sheet attenuated independently of the electric
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