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ABSTRACT

Optical switches are the key component in all optical networks that
selectively switch signal from one circuit to another. Many different technologies are
available to realize an optical switch. Beyond all the technologies, thermo-optic
switches has been exceptionally getting increasing attention due to the compensation
of the polymer material in terms of performance and processing. For practical
applications in optical systems all relevant polymer properties must satisfy strict
demands. The outstanding polymer properties can then make the technology superior
and the product a commercial success. For optical switch to maintain switching
ability, the refractive index of the polymer at a specified temperature must remain
stable. Thus, the aim of this work is to investigate the refractive index stability of
polymer material HD-4000 by varying the UV cure time and exposing the samples at

different temperature levels.
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ABSTRAK

Suis optik adalah salah satu komponen penting di dalam rangkaian optik yang
membenarkan isyarat disuis dari satu litar ke litar yang lain. Terdapat pelbagai
teknologi yang membolehkan suis optik direkacipta. Daripada kesemua teknologi
tersebut, suis optik-terma telah mendapat sambutan memberangsangkan yang
mendadak kerana bahan polimer yang digunakan dalam suis ini mempunyai pelbagai
kelebihan dari segi prestasi dan pembikinan. Untuk aplikasi yang praktik di dalam
rangkaian optik, kesemua ciri-ciri polimer mesti memenuhi syarat-syarat yang
tertentu. Hanya dengan demikian kelebihan bahan polimer dapat menyerlah dan
seterusnya menjadikan teknologi yang digunakan bermutu dan produk yang
dihasilkan berjaya. Untuk membolehkan suis optik mengekalkan keupayaan mensuis,
nilai refractive index bahan polimer perlulah stabil pada sebarang suhu. Oleh itu,
tujuan projek ini ialah untuk menyiasat kestabilan nilai refractive index bahan
polimer HD-4000 dengan mempelbagaikan masa sinaran UV dan mendedahkan

sampel pada aras suhu yang berbeza-beza.
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CHAPTER1

INTRODUCTION

1.1 Introduction

The evolution of fiber optic systems into optical networks makes it essential
to modify optical signals. At certain points in the system, certain functions need to be
performed on the optical signals. These functions can include signal amplification,
attenuation, modulation, multiplexing or de-multiplexing, and switching among
others [1]. These functions are performed by discrete components, each of which
typically performs a single function. Many of these components employ the use of
integrated optical circuits, which take input signals from a fiber, perform a certain

function on them, and then return the signal back to a fiber at the output.

One of the young optical devices that modify optical signal that has been
getting increasing attention is an optical switch. An optical switch enables signals in
optical fibers to be selectively switched from one circuit to another [1]. Several
technologies can be used to realize an optical switch. Among them is thermo-optic,
electro-optical, opto-mechanical, Micro-Electro-Mechanical Systems (MEMS), and

many more are in development.



The use of polymers for thermo-optic switches applications, however, has
taken on increased significance due to one or more of the outstanding polymer
properties [2]. For optical switch to maintain switching ability, the refractive index of
the polymer at a specified temperature must remain stable. Then only the outstanding
polymer properties can make the technology superior and the product a commercial

SUCCESS.

Polymers for optical switches are typically made by spinning liquid monomer
solutions onto substrates, followed by curing the films either thermally, or under UV
exposure. If the film is not cured completely, the refractive index could change over
time. The effects of environmental temperature exposure must also be considered as

this effect too can cause changes to the refractive index.

The emphasis in the project is therefore on the material stability of the
polymer towards UV curing time and environmental exposures. The polymer
material that is used is commercially available photodefinable polyimides, under the
trade name of Photodefinable HD-4000 Series Polyimide.

1.2 Objectives

The objectives of this project can be outlined as follows:

L To investigate the refractive index stability to the UV curing time.

1t To investigate the refractive index stability to the surrounding

temperatures exposure.



1.3  Scope of work

The scope of work of the project comprises the following aspects:
i To fabricate polymer films.

il To investigate the refractive index stability by varying the UV curing

time.

1ii. To investigate the refractive index stability by exposing the samples at

five various locations over a period of ten weeks.

v. To analyze the refractive index of the polymer film samples by using
Refractometer.
V. To display results in form of tables and graphs.

1.4 OQOutline Of Thesis

The thesis comprises of six chapters and the overview of all the chapters are

given below.

Chapter 1: This chapter gives the introduction to the project, objective and scope

of work involved in accomplishing the project.

Chapter 2: The literature review on various types of optical switches, the
attractiveness of polymer and the polyimide based material are
covered in this chapter. The product description of the material used

in this project has also been fitted in this chapter.



Chapter 3:

Chapter 4:

Chapter 5:

Chapter 6:

The fundamental processes required in the fabrication of the samples

for the project are explained in this chapter.

This chapter covers the experimental equipments utilized in the
project with great importance of explanation given to the

refractometer.

All the measurement results obtained and the discussion for it are

presented in this chapter.

Conclusion of the project and suggestions for future work are

presented in this final chapter.
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