UNIVERSITI TEKNOLOGI MARA

A STUDY ON THE ELECTRICAL & OPTICAL
CHARACTERISTICS OF MEH-PPV THIN FILMS USING
DIFFERENT SOLUTION CONCENTRATION

NURHAFIZAH BINTI ZAINAL ABIDIN

This thesis is submitted in partial fulfillment of the requirements
for the degree of

Bachelor of Engineering (Hons) Electrical

Faculty of Electrical Engineering



ACKNOWLEDGEMENT

Bismillahirahmanirrahim, in the name of Allah S.W.T, The Most Gracious who has given
me the ability, strength, wisdom and patience to complete this final project entitled “A
Study on the Electrical & Optical Characteristics of MEH-PPV Thin Films Using
Different Solution Concentration”.

Firstly, 1 would like to express my grateful and deepest appreciation to my supervisor,
Associate Prof. Dr. Mohamad Rusop bin Mahmood for his concern throughout the
project, Mr. Uzer bin Mohd Noh as co-supervisor and Madam Shafinaz Sobihana
Shariffudin, for priceless guidance, ideas and patience in advising and assisting in
completing my final project. 1 would also like thank to all the members of NANO-
ElecTronic Centre (NET), NANO-SciTech Centre, (NST) and Faculty of Electrical
Engineering, UiITM Shah Alam for the assistance given to ensure the success of this

work.

Nevertheless, my appreciation dedicated to my parents, Mr. Zainal Abidin bin
Muhayat and , my sisters and brothers for their morale
support and encouragements and also to all my friends who involve directly or

indirectly in this project.

Thank you very much and may Allah bless all of you always.



ABSTRACT

Polymer and organic light-emitting diodes (OLEDs), photovoltaic cells and field effect
transistor are being focused towards commercialization. Poly [2-methoxy-5-(20-
ethylhexoxy)-p-phenylene vinylene] or known as MEH-PPV, have been extensively
studied for OLED applications. Thin film morphology much dependent on the solution
concentration and choice of solvent which come out with different electrical and optical
properties. MEH-PPV from two different solvents which are toluene and 1, 2-
dichlorobenzene (1, 2-DCB) with varied concentration were prepared in this study. In
order to have uniform thin film of MEH-PPV, spin coating technique is applied. The
electrical properties of thin film were investigated and the optical properties were
characterized by using UV-Visible-NIR (UV-VIS-NIR), Photoluminescence (PL)
spectroscopy and Atom Force Microscope (AFM), high-resolution type of scanning
probe microscopy. It is found that as the concentration of solution increased, thickness of
thin film also increased as well as the resistivity of the thin film. However, MEH-PPV
from 1, 2-DCB gives better conductivity compare to Toluene. There also significant
difference between Toluene and 1, 2-DCB in PL and absorbance spectra which Toluene

exhibit higher peak and more red-shifted compare to 1, 2-DCB.
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CHAPTER 1

INTRODUCTION

1.1 Background of Study

Over the past several years, organic light emitting devices (OLEDs) have become a
very attractive field for application in large-area flat panel and flexible displays due to
their easy and low cost fabrication, wide-viewing angle and low energy consumption
[1-4]. Polymers and other certain organic molecules have been favorable material for a
remarkable progress in developing application of organic light-emitting diodes (OLEDs),
photovoltaic cells, and field effect transistor since the discovery of its conductivity.

OLEDs are semiconductor devices composed of at least one undoped organic layer
that is sandwiched between two electrodes that act as anode and cathode. Electrons and
holes are injected from cathode and anode respectively. Both carriers will drift towards
the other side in the applied electric field as a voltage is applied at positive and negative
terminal. Recombination process occurs when both electrons and holes meet at the
interface to form excitons that will decay to produce light emission through glass
substrate. The basic construction of OLED can be seen in Figure 1.1. The emissive layer
of organic molecules is where electrons transport from cathode while conductive layer

transport holes from anode.





