
DESIGN OF SIW BASED DIPLEXER FOR LTE APPLICATIONS 

This thesis is presented in partial fulfilment for the award of the Bachelor of 
Engineering Electronic (Communication) with honours. 

UNIVERSITI TEKNOLOGI MARA (UITM) 

%&^J+ ^J& 

^mr 

NURAINI BT RAZALI 

FACULTY OF ELECTRICAL ENGINEERING 

UNIVERSITI TEKNOLOGI MARA, 

40450 SHAH ALAM, SELANGOR, MALAYSIA 

16 JANUARY 2015 



ACKNOWLEDGEMENT 

In the name of Allah, the Most Mightiest and the Most Gracious, Lord of Universe who 

has given me the strength and blessing throughout the entire time and to complete this 

project and report. Peace and blessings of Allah be upon Prophet Muhammad SAW. 

First of all, I would like to express my gratitude to Almighty God for giving the guidance 

and strength in making this works a success. I would like to express my sincerest 

gratitude to those who helped in navigating this long and fruitful journey. 

I would like to express we appreciation and thanks to the following persons for their 

many helpful comments, suggestion and supports. I would like to extend my thanks and 

appreciation to my project supervisor, Pn Noorhasimah Baba for the guidance, valuable 

advices, great ideas and continuous supports throughout the preparation the project and 

until the thesis is complete. Besides, I would like to express my special thanks to En. 

Mohd Khairil, Research Officer from Microwave Technology Center (MTC) for usage of 

test and equipment to complete this work. 

Nevertheless, my special thanks also to my family for giving a never ending supports, 

encouragement, advices and guidance to complete this research, their love and care have 

brought to this level. And also, I would like to express my heartfelt thanks to all my 

friends for the support and encouragement to complete this project. 

Finally, we would like to exclaim appreciation to those who deliberately or in deliberately 

assist us. Last but not least, MAY ALLAH S.W.T BLESS ALL OF US.... Insyallah. 

iv 



ABSTRACT 

This paper presents a design of planar diplexer based on substrate integrated 

waveguide first order single mode filters with circular cavity. The diplexer consists of two 

filters. The design is based on Substrate Integrated Waveguide (SIW) on a FR-4 substrate 

fabricated by printed circuit board technique. The dielectric constant of the substrate is 

8r= 4.7. Firstly, the circular SIW filters on the TMoio mode were designed separately at 

2.6 GHz and 2.7GHz. The results of the two filter are obtained with return loss less than -

lOdB and insertion loss higher than -3dB. Then, the two filters are combined together to 

work as diplexer. The simulated design is fabricated and measured. The results of the 

simulation is compared to the measurement taken from fabricated hardware. 
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CHAPTER 1 

INTRODUCTION 

1.1 INTRODUCTION 

In last few decades, rapid development in communication system such as GSM, WLAN, 

LTE, and satellite applications have introduced many wireless product for millimeter-wave 

applications [l].In those systems, low cost, high performances, and high integration are 

important design considerations. The diplexer is one of the key components in a transceiver 

front end and greatly affects system's performance [2]. The waveguide diplexers are well 

studied and widely used in wireless communication systems, due to their excellent 

performances [3-4].It is usually designed based on a waveguide or metal cavity with 

excellent performances [5-6]. However, the designs suffer disadvantages such as being 

bulky, costly, and difficult to fabricate, etc [7]. It is difficult to integrate waveguide 

elements into a planar circuit, and the transition from a waveguide to planar integrated 

circuits would substantially degrade the performance. Therefore, how to design a bandpass 

filter and diplexer with low cost and with high performance is currently of great interest [8-

13]. 
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