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CHAPTERI1

INTRODUCTION

1.1) Introduction

Filters are some sort are essential to the operation of most common system. It is
therefore set interest of anyone involved in electronic circuit design to have the ability to
develop filter circuits capable of meeting a given set of specifications. Unfortunately,
many in the electronics field are uncomfortable with the subject, whether due to a lack of
familiarity with it, or a reluctance to grapple with the mathematics involved in a complex

filter design.

Generally, filter is a frequency changed circuit who fail and pass the signal in some
frequency range. Microwave frequency is in SHF ( Super High Frequency ) range who is
in 900MHz till 300GHz. In this project, the operating frequency of the filter is from
1.92GHz till 1.98Ghz. This frequency is acceptable for WCDMA application and
WCDMA has two modes characterized by the duplex method: FDD (frequency division
duplex) and TDD (time 1TXC- duplex), for operating with paired and unpaired bands,
respectively. WCDMA has a flexible multirate transmission scheme that enables
transmission of different types of services using different data rates and quality of

service parameters. For example, channel coding type, interleaving depth, and data rate



can be varied achieve the desired quality of service.The simulation of this filter is use
Microwave office 2000 to tested the filter and get expected result before make the

fabrication.

Filter is a basic type for electronic circuit design. Filter specification who fail and
pass the signal in some frequency range is a best solution for all the electronic system
especially in microwave communication. Receiver , transmitter , microwave tester need
filter to operates their system to filter the unstable signal. The specific filter application is
ESM receiver , satellite communication, GSM , satellite live television system and

microwave multiple FM.[10]

1.2) Bandpass microwave filter design propose

Bandpass filter for microwave frequency is the filter who use widely in
communication system in world. This is because it can filter unknown signal and give the
best signal to demodulation. The purpose of this project is to design a bandpass filter who
can pass and barred signal in high frequency ( GHz ) so that it can use widely for
communication system in future. For this project, microstrip filter is chosen because this
filter have small size , light, and useful for high frequency.

To design this filter, one computer software, Microwave Office 2000 is need to
calculate and determine the absolute value of filter parameter. Analysis of this simulation
needed for equation analysis so the specification design of this filter , is exactly same
with filter characteristic, microstrip line, and absolutely frequency for WCDMA.



1.3) Objective

The technology of filter for microwave frequency is become large everyday so
that, this project is to simulate and design the bandpass filter for microwave application (
WCDMA ) . The objective for this project is :

» To design the microwave parallel coupled bandpass filter by using microstrip
transmission line
» To optimize the bandpass filter response by changing important parameter such as

space , length and width of each resonator

1.4) Scope Of Work

This project is design of wideband filter ( WCDMA ) and it means the research
and attention is for bandpass filter who have center frequency 1.95Ghz, and the
bandwidth is 60 MHz.

The scope of work is :

» Make a research of method of microstrip filter, nﬁci‘ostrip transmission line and
electromagnetic wave. It’s important to find the value of filter dimension,
dielectric material characteristic, impedance matching, and the filter can limit and
have better frequency range.

* Develop an applicable equation to calculate microstrip filter dimension
impedance to make prototype filter.



Design in microwave office and MATLAB to make a simulation of the circuit
filter

Optimize the filter when obtain an applicable circuit.

Fabricate a band pass filter with center frequency 1.95GHz.It is applicable to
WCDMA system.

Testing the fabricate filter result when all the fabricate process is finish.

Make a comparison of filter fabricate result and the filter simulation result.

1.5) Methodology

This project is started with make an early investigation and analysis for method to

simulate and design the bandpass filter in microwave frequency. The reference is from
books, journal, and from internet. Next, from the result of literature review and research,

one microstrip bandpass filter is designed and the filter is simulate using microwave
office 2000. After that, this filter is fabricated , tested and the result of measurement
approximate with the simulation result.

Generally, this project is focus to 4 important step and the step is :

For the 1st step, planning and literature review is important because both is how
to find information and research from a lot of way. The book, journal , magazine,
information from internet is important in this part.

For the 2nd step, simulation , is to know and prove that information from 1st step
is correct and test the simulation to obtain the exact value.

For 3rd step, fabrication, measure / calculate is to make project layout and

measured / calculate to know the expected result compared to simulation result.



» For 4th step, when the project working, make a thesis of project although write all
data and information from beginning the project until the project reach the

objective.
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